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Cl1_6 alkyl, C7-1o bicycloal kyl, phenyl d _3 alkyl,
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PCT/ EP2007/ 053490 2 selected fromthe group
consisting of Rd, and one of the riqg carbon atons of

sai d
wherein
A isaryl or heteroaryl, said aryl and said heteroaryl being optionally substituted by one

to three substituents independently selected from the group consisting of halogen, benzyloxy,

heteroaryl-C, ¢ alkoxy, C, ¢ alkyl, C,.¢ alkoxy and halo C, ¢ alkoxy, or said aryl and said

heteroaryl being optionally substituted by C, ¢ alkylenedioxy;

X

is -N(R)(R?) or -N*(RH(R*)(R");

R' and R” are, independently to each other, hydrogen, C, 6 alkyl, C; ¢ alkenyl, Cs.6
alkynyl, hydroxy C,¢ alkyl, C,.¢ alkoxy C,¢ alkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl Cy 4
alkyl, C7 1o bicycloalkyl, phenyl C, 3 alkyl, heteroaryl C, 3 alkyl, heterocyclyl or
heterocyclyl C,.¢ alkyl, in which the cycloalkyl of said Cs.7 cycloalkyl and said C; 7
cycloalkyl C; ¢ alkyl, the phenyl of said phenyl C, 5 alkyl, the heteroaryl of said
heteroaryl C, ; alkyl and the heterocyclyl of said heterocyclyl and said heterocyclyl
Cy 6 alkyl are optionally substituted by one to three substituents independently

selected from the group consisting of R% or

R' and R’ together with the nitrogen atom to which they are attached, form
heterocyclyl optionally substituted by one to three substituents independently
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R” and R’, together with the nitrogen atom to which R is attached, the carbon atom
to which R* is attached and the C,_, alkylene between said nitrogen atom and said
carbon atom, if any, form heterocyclyl optionally substituted by one to three
substituents independently selected from the group consisting of C; ¢ alkyl and

fluorine;

R’ and R° are, independently to each other, hydrogen, fluoro, C,¢ alkyl or Cs 7 cycloalkyl;
R” isCis alkyl;

R® R°, R', RM, R and R" are, independently to each other, hydrogen, C; ¢ alkyl or C; 7
cycloalkyl;



Rd i s hydroxy, cyano, NRaRb, hal ogen, Cl.6 al kyl, halo
ClL.6 alkyl, hydroxy Cl1.6 alkyl, C -6 alkoxy, Cl-6
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Re invention i's con i & process and an
internedi ate for the manufacture of the above
Bonpbuhidegeph? tetieut i cal preparations which contain
such compounds, the use of these conpounds for the
ﬁqodygﬁhﬁqxpgf@ﬂagnaceut|caI preparations. The
compounds of fornula (1) are CCR2 receptor (Chenokine
Rgpe tortZ/NbEg%y% chenotactic protein 1 receptor)
aht'dgdnists" 8 ’'so CCR-5 receptor (Chenokine
Receptor 5) and/or CCR-3 receptor (Chenpkine Receptor

or progyugat ahamaesticalth eeroRiahlesaltytbergof. ani |y of  smal |,
secreted proinflammatory cytoki nes functioning as
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small,jggcrptgg @r%@amwatqﬁ% creligpoiynetitnips o QherorBEEIBIer Eukates.

They ?ﬁ)ﬁ’[ﬁfte trmmking 1 le@k&@@é%&ﬁ)n\i\ﬂvisbulbflf)écﬁ rmatsafrysuﬁ@ﬁp @BIaE B response
art

to 1nﬂ§161|n31%r§|s ?B]:Sr gﬂglﬁlpgl}ﬂs sfaé élé)f)fl (S erga%mfn‘giaﬁlg% tg receptors (GPCRs) by
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rearraﬂgel}rqgnqp 8¢ ‘L]HX cﬁgg(epe%ﬂ, ROGFAbn %?ﬁﬁégrﬁ’{s ol 3¢ &%lqﬁotﬂw Bp&c)égsgs and an
increase in the expression of adhesion proteins.

Proinflammatory chemokines are considered to be involved in the development of
atherosclerosis and other important diseases with inflammatory components like rheumatoid
arthritis, asthma, multiple sclerosis, transplant rejection and ischemia reperfusion injury with

specific prominent effects in nephropathy and peripheral vascular diseases. Monocyte
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di seases through the CCR2 receptor on nonocytes and on

some T | ynphocytes. In addition MCP-1 / CCR2 are in

di scussion to be related to the progression of the
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entry istaldyst celbsul t s and experiences fromthe devel opnent of

a new CCR2 medicine for this indication may

facilitate a foll ow up _devel opnent for treatnent of
Thus, GERbrode b érrestiof a mewapedigige for|tiepaery gfiperstheral ypssplantiserses, and
more iﬂe@ﬁ'ﬂczﬁ fHﬁ{red’lﬁféﬁ{ &f p&ftleﬁ/@'antll @l PR isKigenfifa C EuttHerMor@ rs‘[udy
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facilitaree fcﬂp)lwagﬁ dexfe&!p’rmhrﬁ featrttcatraerd cdlatherdsolerdsist iThnate is a large body of
1nforme%{ﬁ)er ol as}u?n ‘ri”r]rgocfefg ofﬁ\/?émt 8'&%&&?&%‘&1%%r9 oE-/- or LDL-R-/-

sclero esi ons
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recru1ﬁﬁ‘érﬁmﬁﬁﬁ 14 foBinRe ZpérBlaE‘i‘é Xn@'ﬂga fbf}né(t?d'ﬂ éﬂﬂsstablhty of atherosclerotlc
annator proces I ncl udi ng such_ I n_vasc
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man poSITRRLAESd Bf vakidusifiamnhadtomtirobesas anERAgkedeptvascular beds.
ant agoni sts, with sonme antagoni st activity also at
CCR-3 and CCR-5. Unl ess otherw se indicated, the
The pfestritomiengonl pfdvides itloansoval ednsiunkle pt forinola (I which ateeCGR2 receptor
t ' us termns
antag O S e T R A BRPRE O AR T T
halogen or "hal 0" nmeans fluorine, chlorine, bro
Unlesgpidiervaer ingicaigilt the Efloprngdefmgpnsiargsst faith tod|lwgrate nd define the

meaniBk 8h&EEoPE of TS atiBhiMerrhd ufdab W¥dcribe &caf€en@ionihRrein.
corrbl nation with other groups, nmeans a branched or

str, ht ,phag ponoval.ent a di cal , e
The i, o birraraite Perit Loperartherp G AT HE e A aRpR T B tgrine and
ﬂuor11$djbld'nngpltéfe¢&kls as nethyl, ethyl, n-propyl, isopropyl,

n- butyl s-butyl, t-butyl. G4 alkyl or C1_3 alkyl is

The teq}?lr‘% ggy?’r {)(lg{k orT fﬂecoiirﬁﬁﬁgtwﬁ?mﬁl Cg&%y %rougf %E@ng Qﬁra%@ﬁ'&l or
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kol oy IS DR sy BHGeBP ot BTameotr THFPERoAT

excephﬁibﬂ@ﬁd’hlhﬁl (hﬁStwo to six carbon atoms.
The term “ hydroxy C, ¢ alkyl” means C, ¢ alkyl substituted by one or more, preferably one
hydroxy group(s).

The term “halo C, ¢ alkyl” means C,_¢ alkyl substituted by one or more same or different

halogen atoms.
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as nethyl ene, ethyl ene. term"C3_7 cycl oal kyl ",
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cyclobjutyheptiphexylhe ternr"Cl.G al koxy", al one or
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The te e‘r(f% 9anlglc|ldaﬁ<é/@ 684){19 ol %&nblf{ﬂﬁ)ntﬁlrt I@f"h{%ugg' feans a saturated

i'nation mn er groups,
monowéemw@rp hgydedcriboy raéleéri:qf bevaR éiteByingrrarhomsrhswgg two rings, in which

two otprﬁgfeeﬂiﬁéo&a)‘b&f‘eﬁoﬁﬁ of Bﬁ@ﬁn%ﬁle(iﬁl%r@rboyh%ﬁqﬂ)mhe ofler Bing, e.g.,
nedj oxy" neans - -0 . Met hyl enedi oxy
bicyclg|2.21] gqef%ylenedloxy are preferred The term"C3.6
aIkenyI , alone or in conbination wth other groups,
The ten@d1ts ¢ alksky”ahl@hé ot hadombanatidoraitc bedr fnpapgearanehe group R’-0O-,
where eﬁHsa rlsing a carbon-carbon doubl e bond, having
thr & to | carbon atons, provided that the carbon
atom of the attachment point of the C3.6 al kenyl to
The terime halogsts affoxyhealanslos duFembigation wib g st@ PandedBIC1Le alkoxy

substlﬁﬁ‘&pl%no&t SO, plafer @n@ioktﬁﬂ%élhamgel% carbon- carbon
doubl’e bond. An exanple of C3_6 alkenyl is 2- propenyl

The, 6-al kynyl " nbi,nati o )
The g TR L Bl REL B oM SRS B g b encaiony
are préfgdedicar bon resi due conprising a carbon-carbon triple

bond, having three to six carbon atons, provided that

The tetr{]lk‘ &ar ﬁi%ﬁylata%ﬂ r 1{1 98?18@1%{%81"1‘ %ﬂtotlffé%i%%urﬁgrtnte{}% g%rg%ht—chain or
branc]aep;bh cadmrb@ﬁdm gml@lflsugg@cz@go@ caibry mlypbl[g;boadégwgygﬁhree to six

carbofk Qfo%npltJvid%HQhQQchar%h &6{5}{1&4 tﬁe Qﬁacgﬁleﬁ O?Jnhyaﬁ’tlhe G alkenyl to the

rest 05 the go rl) 1&91)thbeqlptgg ’r[Tc]dnac%l%/e&cR on a@gn-p C@gcfé;lwly ra caﬁjon—

carbofedouble Byﬁdl 0ah kydmlk o6Cal Mydnyl & h!eprbﬁérml "het er ocycl yI "
al one or conbination wi th ot her groups, neans

The te?r%n’ 3 r6| f’ba ne or 191rcoblb1r(1:a¥%l Ivs;ltl% ﬁﬂerggqloﬁgsoﬁnetagye{ st%aq%ht chain or

ni ne
branchest Ierdmeaadpm nesrdepeqrdemmg/a sefbemce@orh tiaphe ﬂuond» Feaen g G o six

carbolfi :Qﬁ)%{s Ffbvﬁ&dgﬁeﬁ[ ItE 8966 AR AKE Atehment PSinf SMBE &L DGIkynyl to the
rest of the molecule is not bo%ded to another carbon atom of the C;_.¢ alkynyl by a carbon-

carbon triple bond. An example of Cs_¢ alkynyl is 2-propynyl.

The term “acyl” means R-C(O)-, in which R is C; ¢ alkyl, halo C, .6 alkyl, Cs_7 cycloalkyl or Cs 7
cycloalkyl C,.¢ alkyl.

The term “heterocyclyl”, alone or combination with other groups, means non-aromatic mono-
or bi-cyclic radicals of four to nine ring atoms in which one to three ring atoms are

heteroatoms independently selected from N, O and S(O), (where n is an integer from 0 to 2),

the remaining ring atoms being C.
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mhe oy 308 Bork D SPRLL LG ARSI, DL RSy TS
in which two or nore ring atons of one rlng are rin
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%E - orm pharnaceutically

of one a‘}%‘ Gggégfgg{lg{omgéd& ttlﬁ%)%lthg Exanpl es of such
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The tegnfourdS i ionH rit:a a@wysumwh angigh skagie amegns Cuo alkyl-SOx-

Cléalﬁﬁmdrﬂ@wrﬂlma're@fétt@&l such as hydrochloric acid,
dr obrom c aC| d, sul phur| c acid, sul phurous acid or

C .o with iC. ac i ds
Preferﬁf&rﬁiﬁﬂg S Gl etu PR tﬂ%ﬁ&%l&ena%oa? arg dhosec
specifiagdlytbxematifieccindtiachpldsr i f | uor oacetic acid, citric acid,
fumaric acid, naleic acid, tartaric aci d succini c

Comp%ﬁh&is il fgﬁ‘mﬂ'a gplc'aﬁ fi ﬁ# gkrlarmgelftﬁﬁ accﬁﬁﬁﬂggﬁg Yidifih Lélts Examples

accept a to SUC t1onal "
of such pppineasantisptly n@aﬁf@bkeﬁ@ks are galis ghexppiHtds pf Eﬂigﬂéﬂa @évﬂth

phys1cﬁ(\/§fﬂlly‘36m%bﬁl§lbl ﬂﬁh@ﬁ%ld’@é{lch Ryhydie&tdoNOhci®dsdfobramét acid,
he escri ption,incl udes |nst nces wher.e t\%n‘?

sulph i PR ABE 2R B0 RHEER RSOt T SRARE Bg b
methantsuligeminatd, pFotuetxaittomic dcd, ytetigraoidplaofit acmdhahﬂyoroacetw acid,

citric ac1cP %% ! r% e?cq%, mgl?lc 234 t%rtléylc ?gﬁ chutilggcii% rtsgl?cg id zbc?d ajfljfey 'Jerm

"Pharmnmuudaéb/ acgiptabpde sabsiéreﬁvrﬁetpeucfh@har yl group is
substituted with an al kyl group and situations where

"Op t151ﬁ1?' &f’%btm&'ﬂ? URiehiss tHQctth@ k{hﬁ&q&eﬁﬂg ?%sw%?({:t} %Vlaﬁt & dtlimstance may

but negﬂ n@qucblr nﬁ ﬁt hés?ﬂg‘%qrﬁq%% & tespllnétﬁgfqu ﬁ\féleléf tlple event gr arcumstance

occurPial iR Lk thﬁrhlcﬁQlf’EllQS inbi. (Ifbrfefaz&hplb,g'ag@ gl dpyioaatyesubstituted with
n-t oxi c bl0|0 aII nor_. ot

an IR aEarE o SR g B Bt e S BLR pnigp dneluces

situatibos whetedhd attalr gxou}s & sabstitelel vath aralkd grpemdstoatiosarhere the aryl

groupHéﬁothsﬁbstRH{%H%&let‘HE' %rgggccept abl e excipient"” as used

S eC|f|cat|o clains includes both one and
. nmore t han one such excj pi ent. Conpounds th%%rhave t he
Pharggesutisglec bl Forciaie mgensainreipionh thagis usefitlfeprgparing a

pharn‘ia%@&tﬁ@p&)rﬁ’ﬁosuﬁﬁﬂﬁhﬂg g@ferdlRBhfe, @0 fokiQndideethar Hl@lﬁ)@ﬁﬂl‘?}nﬁor
ace are.ter

otherPhenag T R ELTRERGEREAL BT P LIRS PR o
humaapbatreddeeical steerAe'phannarestically acceptable excipient” as used in the

specification and claims includes both one and more than one such excipient.

Compounds that have the same molecular Formula but differ in the nature or sequence of
bonding of their atoms or the arrangement of their atoms in space are termed "isomers."
Isomers that differ in the arrangement of their atoms in space are termed "stereoisomers".
Stereoisomers that are not mirror images of one another are termed "diastereomers” and those

that are non-superimposable mirror images of each other are termed "enantiomers". When a



Stereoi soners that are not mrror inmges of one
anot her are ternmed "di astereoners” and those that are
woenwdaexes i nposabl e mrror i mages of each ot hePCHER2007/053490
ternmed "enantioners”. Wen -a WO 2007/ 122103
PCT/ EP2007/ 053490 7 conpound has an asynmetric
center, for exanple, if a carbon atomis bonded to
[ feafRA four different
comp MG SR R e AL LA BOATHOATESY 2 o i
groupabsp@lrmf enammqrgu matside Hh epargionsy epebe pl@f@fém@d bailak absolute
[ I
conﬁgkaahgﬁ%;f Etls Qﬁ%ﬂgy’[ dlrc E?net an,%ﬂg débﬁﬁ&ﬁﬁ};'ﬁlg % él%& ISﬁs%\c]\ﬁJncng rules of
Cahn, fogadd ah@Predxt@t)eby tlhenépinanel wlfuclp theanpleewle rotpightheahane of polarlzed
[ v r
light aﬁ_lﬁ_ide%gk%:[ee as%l%xﬁgt)rgste{t?@g%g%\%ﬁr&aﬁ)rrg 196,%5 gﬁ%ﬂ yls()hre?s Pegﬁ%twely)
A chirelagoneoiust! cais exsttab eithdrnuidividdeladnaetiemei @mer r@lrxttas tha’reof A
I r ug)
mixtuff L8 Bnk 6 Bhoniof A aBROR L P Brernic miure'
nlxture The conpounds of formula (1) can possess one

The c&ﬁﬂ&@fc@ O?S {1%]; (I garﬁl?(ﬂgéég one H%@l%sasﬂlrﬂgie&?ct &fters. Unless indicated

erw se, descri ption or, nam ng of a part.icul ar
other‘@éﬁrﬁﬁﬁmcmmlw ngpees o BT iR RA AR B (hd Besifisadigaead dlaims
is inteh@d dGhdd&e Bth inditiduMi hbadio @i ahd @fﬂﬁtﬁlﬁesaﬁderﬁlcﬁr ld)'ﬂ&&mse, thereof,

th th f
R S B B Rl O
stereodenestng mat the @e}:@fratﬁin&)‘femémﬂm@rs yreavetl- kﬂmevr&eph«f at (weadotussion in
Chaptg].I £h P%d%gﬁ%ﬁ%r%%ﬁa@ 1In1s O\fqrt]h, i\%’[lgﬂ]? 1\351%}’1 d%ﬁﬁ Wiley and Sons, New

cussion In vance
York, @¥n stry", 4th ed|t| on J. March, John Wley and Sons,
New York, 1992). Wiile the br oadest definition of

WhﬂettHé BroaB¥e a&ﬁrﬁﬁoﬂl Sf BRSATIRRE 1Pedsoisod etk AeftaBERPHUAES of

or mu are preferred. i) A preferred conpound
form”gaf(l ﬁréﬂr?f%ré?f%l on is a conpound of formula (1), wherein

A is phenyl optionally substituted by one to three
i)  Auybstirtdiesthsoumbejibatdeattion s elcesipednd pbHfvrilok (Igmbpin A is

phenyfg]g&anahl, Qs giutpcgtf&?%f g9 léglks%e(entgﬁgge%%y e gg from the

group@pnﬁstm Q@ tlnekvgtn@pnzyém@a lllﬁjie@abﬁ]sﬂlts atkedy: sy s @lkyb Cis alkOXY and halo
Cis alﬁuf}y B?ngb } oﬂ\(ﬁfnﬁll‘f)ﬁﬁ;sﬁﬁﬁg B/y (ofa dll%ylerf?:laﬁﬁyl More preferably, Alis

subst.i t ut ed ne o t'ons i nd
phenyk aiyhstuded by o qrﬁwoaa{sagﬁn af@&ﬁgp qneﬁgenélfy elifled F IREN @roup
cons1sft1hs@f tkﬂ@rmé:zhﬁd fesrid¥D Fartheeheralikiérably, iAsis pR@iy bubstituted by two
vt T3 SR s S5 SRe B SRS g oorine s
3,4 orBlumrsitivm. at its 3,4 or 3,5 position. ii) Another

preferred conpound of the invention is a conpound of
ii) fopthet prefaried ophroeind oXtheiigvenNERiY { REYpoumdeffdoraiily (1) awherein X

is —N(lReﬂgePr g{g )e/I%)HR;‘trl@ngoﬁz F é%ﬁhf lf B&%Ptkﬁ}ﬁgl&% Qlézﬁﬂ'ls IpPeferably

ogen
hydrogd:rky]l » alkl, er pydsber Gbd e}lkﬁympaggnfem—bl}dl ogenlayr|Gi-6 alkyl, especially

hydroggip Ghd ?:il %/ pre%\éﬁi Ly ocg/%lc%gﬂ(yﬁ%tefgfogga% & t@%fycgﬁflké alkyl, C;.10

blcycl@?lk)ﬂd”lydbﬂ)xyy@zl sodltykpt C1hglloxgxy: kb, eapdq,allly bpte@xyéylahk‘@lxlyh the
cycloa%l Bnd Metergc%/@f?’?bfasl dyhetge%garcgl? YEd Yid hétgro\é@élﬁ% h gﬁ(}ll are

optionally substituted by one or two substituents independently selected from the group

»—1'-4

consisting of Cy_¢ alkyl, hydroxy, heteroaryl and C, ¢ alkoxy. When X is -N(R")(R?), m+n is
preferably an integer of 1 or 2, especially 1, and/or R, RY, R” and R® are preferably hydrogen.



cycl oal kyl and the heterocyclyl of said heterocyclyl

and said heterocyclyl Cl-6 alkyl are optionally
waeamstizaiod ed by one or two substituents i ndepepciERP1097/053490

sel ected fromthe group c%nsn sting of Cl-6 alkyl,

hydr oxy, heteroaryl and Cl1-6 al koxy. Wen X is -N(RI)

(R, mtn is preferably an integer of 1 or 2,

oSS T o S 00 SIS P

mdepqgﬁemgby selerteddrasn dreagybyp ponsistipl ehlydlogam benfaloxy heteroaryl- Cre alkoxy,

Cis alﬁ‘}’leF 1 488 AnBhaRNE, fdKd r&eA supehiltop@BhAaly substituted b ?I Cis
r oup consi stin

ependent | 'y ecte t he
alkylep i GgeMoTs @ﬁeszgix Kooy Sy 6 B pRih Biigoms
indepaldéiily sefekted fedrk (Bh@/graﬁpi ch@isvin@df ChlatiKoxiyd flwsrind. iIFarther more

prefer%\gg&/%lpgx?@ gB asltlltlytﬁ\g H §Vﬁ%e E)ged te 03 1I{dePendiekMy seTecgedofX%m the
groupliahogeg oétblwsme am@ﬁp@mbeatnﬂw Lbfgl3e5:p®@lldrr om t he group

consi sting of chlorine and fluorine. Further nore
iii)  pnether prsfeyred Aoimpophe af/thednnestipr iseenise undw! fnpde ), wherein X
is —N(@'L gﬂ% érﬂﬁ@p f Xth%?l/\fﬁﬁgl%?ﬁuilro | étaﬁl tog/!;}ﬁ&Pthey are aéta%hed form

si’sting o rlne an |ne at Its
heteropnéyltqpannallw sp))stnmgd thexonp tefheeq edstdioapie md@p@fdepﬂg selected from the

o YSARRIR 50 PRI LIS Ly LRI St

R’ beiag optiomliyhemicet with agaebatyl g@hedandﬁ@tr m heterocyclyl
optional Iy substituted by one to three substituents
i ndependent|y sel ected fromthe roup coq5| sting. of

one offthie rigg darbap absims ¢fdhe hejgr Oémhﬂé@rrrsadw Jingpy be aTing carbon

atom SEIRERG Yk Ythidtok tgd C‘;Hoa'ﬁélyl 8hBetel3&yddal sk Rl Qﬁh@'claﬁbon atoms of

laced with a carbo rou and/ or on
said apoi PN ORI BT 2%&4% £t 9Pn>?§rwda @ aﬁéa%%gefﬁ?%gbemg
optiorally siigtieuted bgCcailkgn  at om of another ring which is
C3_7 cycl oal kyl or heterocyclyl, one or two ring
i
The h&%@%i&gj&@ﬂ?d b%IR %lnlgl, g‘re)%lgre&utﬁ lﬂ%gmgggé}gﬁg% 88/\;}?%11 ‘éﬁey are
attachb@uhgrefe@@hh' @mmycyshrb@tdiqam e,fd’e sig1ing aggrRy/in wiigle oné more ring

atom, W?E&’({lﬁ&ly BJ[ ﬁhle i SR, Ry %thgﬁoaf&lg ﬁ{deﬁénd%ﬂ;ﬂ sd&@d from N, O
and S@ (%%{Oe 118 %n 1111t8%e cy%‘F tt(b?)y s pﬁ#e‘ﬁ?&v ggl‘rolllcﬁng(l LPerazmyl

¢ radi or si
morpladl ik tlh16niMﬂ;b}ﬁﬂ1n§Jm ITIDHﬁ)xbLthg)m(ﬂipﬁmlle mhaﬁdetchTyldﬁrmétEby R'

and Rg é{tt)éeg?eé avlr?ﬁ,tglglnmro atcg‘?fa h aetx%ge [%t?%ﬁg(g 1%‘%reEer%1)ly %1Per1dyl or
pyrrolidioyh O to 2), such as piperi dyI pyrrolidinyl,

pi perazi nyl, norpholinyl, thlonnrphollnyl or
More preferdblyxtbe hhﬁemmd]dtfbtm by Rhandhiés godyrivith thoritrederpgtom to
wh1ch3f%eey A0 gttﬁ%’e 19 Eg%&ﬁﬁlg%ﬁsﬁ Jt@f%}?bﬂe SO s gB@Hhérﬁs meﬁe}ldently

are at pre erably piperi
select@yﬁrmmlthdgmp Com‘tmgmf by doap|phenylhad ﬂﬂ@dm Ey-e beyl, pt/aed
by R1 and R2, together with the nitrogen atomto

which they are attached, is optionally substituted by
one ofie rigg cerhonSins ok the hetsrocrdd fermersHy § angdt @pavehs Fiigghgarbon

atom B%o@l’ié?lﬂﬁl GaN&l stiveer 8t Me@é@/moﬁ@%?&ic hRRgo HYIET, XY or two ring
gne of .th nms of the

al k and/ ar r bon at
MG T IR MR R R
In this group iii), m+n is preferably an integer of 1 to 3, and R’, R, R’ and R® are hydrogen.

Moreover, in this group iii), preferably A is phenyl optionally substituted by one to three
substituents independently selected from the group consisting of halogen, benzyloxy,

heteroaryl-C, ¢ alkoxy, C; ¢ alkyl, Cy_¢ alkoxy and halo C,.6 alkoxy, or A is phenyl optionally



atom of another ring which is five or six nenbered
mono- cyclic heterocyclyl, one or two ring carbon
wae®ns2063 sai d another ring being optionally reqi/ER®A7/053490

by a carbonyl group. In thbs group iii), mn is
preferably an integer of 1°to 3, and R3, R4, R5 and R6
are hydrogen Moreover, in this group i),

f bl
TN RS L PR A4 Y05,
halogagraeips g@lﬁg@gienﬂgsqbq‘ctqqlaﬁ@gélpﬁ gIeBR £YNsskipg of chlorine and fluorine.
Furthe!?'%tl@t% %@nyﬂabﬁ;lA(ﬁs ﬁ{elﬁW%bst%te@ b@f't%?é lhalogdn ﬁoﬁisk@d@ﬁeﬁ(ﬂ@ltly selected

6 al i onal |

Al
from ¢ OSWUPZQTE‘}@“F%;}F@%‘S?P@BQ@SQ thtﬁ*ﬂ & 3 %B?%H%y Cl.6
Mb bl A
I LN R RN ot UMV CRR

sel ect ed fron1the group conS|st|ng of chlorine and

LS RGO e BB A erigul S BREIY Y 14 diazepan-s-

one, sel ected fron1the group consi sting of chl orine and
fluorine at its 3,4 or 3,5 position. iv) Another

pr @é)esr (?@hﬁﬁﬁppﬂﬂ&ooﬁhehg@ a'cﬂ)if(%i'l"]ul Qslpap%naup@lwgmnof

[1,4] d(a@ell?»nb? 8HF>oro phenyl) -acr yI oyI ] -4-
(4-piperidin-1-yl-butyl) - [ 1,4] diazepan-5- one, 1-
[ )= B{4-8h(dtb B fiudrof phieayiy-aphisyl-3 - apiperidi-) -yl-propyl) -

er|d|n 1-yl -propyl)- [1,4] diazepan-5-o0ne,
14dfuq%Té¥ (4 Chl or o- 3-f | uor o- phenyl ) - acryl oyl ]

peridin- 1-yl-propyl)- [1,4] dlazepan 5-
84@ 34{ ZlE) 3B} Iaclqlsrmcpkmrtyﬁl @mdorl rigRoy Hatd dipkanphnil Yl} prOPYI) 1,3,8-

triaza- sglré’)&qw‘d&caﬁeﬂ -#bagepan- 1-yl}-propyl)-1,3, 8-
| aza-spiro | 4.5] decane-2, 4- dlone 1- [(E) - 3-

Di chl

Eiiﬁﬁyﬁﬁiiﬁaﬁa sagtsbr aﬁéﬁmd’ﬁ S pbpipineridin-1yD-
propyll - [4]4] @ie2ep@pdorde; one, (+/ -) -

[(E)-3-(3,4-Dichloro- phenyl)-acryloyl] -4-

-(3--hvd - Di i di n- ko - - 4] . 5.

g%é); 2—6 gl??_— %—?%é%—e Iﬁ’)llcl@_ggc%_gfi%yb[—z}/cl(%s)ylf)—%?[ey(l?)lhydr(gxylp élndm— 1-yl)-
1n0pyﬂ3}4H¢h6ﬂh0ﬁb0®henyl) -acryloyl] -7-oxo- [ 1,4]

di azepan- |-yl}-propyl) -1- oxa-3,8-diaza-spiro [4.5]

@Q@%@ 2E)|0§L%3 4JD1cl£lO((E%Jher§d) -4 3y1691R7ckloorQt] aﬁwhg1 yli-propyl)-1-

éf et rahydr o- pyran-4-ylamn
oxa-3,8 Wrﬁplro ‘tid&&and% QE%pan 5-one, (S) -1- [(E) -3-

(3,4-Di chl oro-phenyl) -acryloyl] -4- [3-

H(Hil)yﬁr(mxsmehlbsd phatiyt)eddrdbyl} -4k [3- (tétyahydet-pythi-4-ylhminodethyl] -
14duu9z§f90 -one, or 1- [ (E) -3- (3,4-Dichloro-phenyl)

PP - a- (2 pyrrol idin- | -yl-ethyl) - [ 1,4]
dlaze an-5- one o
(S)-1-[(E)-3-(3,4- D1chloro -phenyl)-acryloyl]-4-[3-(2-hydroxymethyl-pyrrolidin-1-yl)-

ethyl]-[1,4]diazepan-5-one, or

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(2-pyrrolidin-1-yl-ethyl)-[1,4]diazepan-5-

one, or

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[3-((-, cis)-3-hydroxy-4-methyl-
piperidin-1-yl)-propyl]-[1,4]diazepan-5-one. or

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[3-(3-hydroxy-4,4-dimethyl-piperidin-
1-yl)-propyl|-[1,4]diazepan-5-one, or



1-[(E)-3-(3-Chl oro-4-fluoro-phenyl)-acryloyl]-4-[3-((-
, Cis) -3-hydroxy-4-nmethyl- piperidin- | -yl) -propyll
W0 2407422493 di azepan-5-one. or 1- | PCT/EP2007/053490
(E)-3-(3-Chl oro-4-fl uoro- pﬂjenyl) acryloyl] -4-
[3 (3- hydroxy-4, 4-di met hyl -pi peridin- 1-yl)-propyl] -
1, 4] diazepan-5-one, or WO 2007/122103

plpengl g%lEg%?§7@hoﬁaﬁé% ﬁ F\:‘lﬂl%lr.l(é ?hgﬂa’% ﬂl)oylllcr&? (6’) llq)jdm)iy 5-methyl-

3D tyepdkyLbldiagepai-5-opep®ridin- | -yl) -propyl] - [

1, 4] diazepan-5-one, or 1-
B DAcHb &N Fhydr methyl-
ig@é 33Eiox¥ C}@gg ?ﬁ@g@%ﬁw%?ﬁgwgﬁglgrfdlﬁ Of(y 4yI §t !
piperidig; %6@“’ Ylf ZSPad‘z Paf-B-one, or 1-
[(E)-3-(3,4-D chl oro-phenyl)-acryloyl] -
[6)- 33(3;9@@@@1'91@@) drfiyd-ax(ys)6e2 hmgxwr(r(d 1 hiﬁ]ox‘/ 6-aza-
zepan one, or 1-
Spiro ??B&?y” %piﬂ%/@ 4]id’?f4€8€‘34 Jﬁn%eghﬁ ) pacr yl oyl ] - 4-
S) - 2- hydr oxy- 3 ( 3- hydr oxy i met hyl - eridin- |
{D l'g) 3- b?r g,hyqrp “4- ﬂlflory Qﬂenﬁl,)@g@/&fml]] g_[@ﬁtg hyﬁfm)jy (3—hydroxy—4,4—

dimeth Sidid-1 1l4]@fageRheyhd, vacr yl oyl ] - 4-
e }ﬁ?p hydrggx?;(gjych[lfs aleﬁ)ilpgroxys met hyl - p| peridin- |

if@ 550 Barp o Bt Sratlea Mo SERERIT T Sy hglpfy 2 3-hydroxy-s-
methy[[*ﬂnp(e@d)n—-ﬂﬂyh)ymmpxly (64ddiazeppiHeor{e205] oct- 6-yl)-butyl]
[ 1,41 di azepan-5-one, or (cis)-1-

[ Fl% 3?’# gfhog;(}bq ﬂucéro%l#ﬂgll(? a@@@(;%]l DE @Q( yl O%K}Lcﬂr% As- aza sp1ro [2.5]oct-
6-yl)-futyl] - [ idadiazsapn-5-Oieor or 1-

[ (E)-3-(3-Chl oro-phenyl) - acryl oyl] -4-

{css)(l( t0E) 4= d3y©m1@2©L4e}@2@pﬁ@1hylpa&ralo5m - 40Pt ¢ Bhydrpxy-proghil]
plpe“fhPE y@ﬂ%}qgﬁggﬁzﬁgpgl gﬁnﬁu‘? n-3-yl)-acryloyl] -4-

3-((-)-4-hydroxy-6-aza-spiro [2.5] oct- 6-yl)
11ﬁf1®p§f|(.} GhldroiphghyloHaaybyytrd-53-0hre-4- lgrdrdxy-6-aza-spiro[ 2.5]oct-6-y1)-
I 4-fl h I loyl] -4-

pmpy{ 3-@4 &])a)(‘% 1?;5 %eg)(/) 6- aggrgpr’rgn{z) S?Cg)ét oy6] yl)-propyl]

i h;)l?g?% ?[Il;ghflg?qigm?fggﬁ )'l) &erryy:iygyl} 1 | 3-((£)-4-hydroxy-6-aza-spiro[2. 5]oct-

6-yl)- 151% 10 <) a4dimegnxyorl; @za- spiro [2 5] oct-6-yl)- propyl]
F 1, 4] di azepan-5-one, or 1-

g(}((*)(-3§3 ?hﬁ(gl}la ﬁg}gl)érlgfgeg?’@, pﬁc]}/ylgy ]22 g;ﬁ)fk)jxl ﬂl%{ro -6- aza s IFC] [2.5]oct-

6-v1)- proﬁJyli (4} | dihzpeparers; one. General Synthetic Pr ocedur es
The conpounds of the present invention can be

Pr €25 esl.chi - Sﬁféﬁgfg 1&2,1/] m%e?qeﬁ,@lm@y@tabae&ﬁlﬁo [2.5]0ct-6-y1)-

ﬁr ocedur es de propriate reaction
propydoldefl fiagsrentpene RE | nd| Vi dual reaction steps

1-[(E)-3-(5,6-Dichloro-pyridin-3-yl)-acryloyl]-4-[3-((-)-4-hydroxy-6-aza-spiro[2.5] oct-
6-yl)-propyl]-[1,4]diazepan-5-one.

General Synthetic Procedures

The compounds of the present invention can be prepared, for example, by the general synthetic

procedures described below. Appropriate reaction conditions for the individual reaction steps



WO 2007/ 122103 PCT/ EP2007/ 053490 11 are known to a
person skilled in the art. Starting nmaterials are
we@edohae2iecomerci al |y avail able or can be prepeeBEP1Y7/053490
nmet hods known in the art. ﬁchema 155s R OR RO
RE ROR8RaR3IbRaR3 ~/NHRaR3NnmXHNv/Nn
mX PGN Y~ RXPG nm1l?234 ~OHc 50
are kngﬁan@ Egrsoﬁp k1h‘£c9nn[h5naﬁ st CRRNE are enliﬁglr Stk 1ally avaﬂable or
ng grou such as tert-butyloxy carb onyl)
can beZ[(rbmz@/bsthhOdaEb@ wiy i) thevirt. neans bromi de, i odi de,
nmesylate or triflate, A X R3, R4, R5 and R6, mand n
are as defined before. The sane reactions described
in ﬁchema 1 can be performed with 1 being substituted
R5, R6, R8, RO, R, R', R12 and R13, as defined
before. Protected 5-oxge [ 1,4] diazepanes 1 gf sochems

Rt a conmgrci al ly awrai e.or_ .can be, sSynr i edR4byR3
ods known—m the gft (s . 9., Dekerman,( S.\G | X
ALingdal |, RY RGP pgmidone stry. |. Symkhesi
PG ormm - nes. Journal of Organic Chem stry

(1949), 14 530-6). R5, R6 gan be introduced on a

shitably prétected 5-oxo- [ 1,4] djazepanes throdyh
deprotonation at |ow tenperature I kyI atj.on |og
fluorination followed by a second ¢ #opati on and

al kylation or fluorination, or can al SQ; beosynt hesi zed
fromthe corresponding piperazinone (see e.g. Design

and synt hesis of conbinatorial scaffolds- di az;e‘ei n%ﬂe .
and honopi perazi ne. Sun, Chung-M ng. DRépartnent /o R\AR
Chemi stry, National Dong-Hwa Univer S@@NWX
Tai wan. Letters in Drug Design & Di scovefy 4 2{05);

2(1), 48-50). Y' activated building block 2 s
commercially available or can be synthesized as |

In Scheme 1, PG means protecting group, such as BOC(tert-butyloxy carbonyl), Z(benzyloxy
carbonyl). Y' means bromide, iodide, mesylate or triflate, A, X, R>, R?, R’ and R, m and n are
as defined before. The same reactions described in scheme 1 can be performed with 1 being
substituted with R?, R®, R%, R%, R', R", R and R", as defined before.

Protected 5-oxo-|1,4]diazepanes 1 of scheme 1 are commercially available or can be
synthesized by methods known in the art (see e.g. Dickerman, S. C.; Lindwall, H. G.

Piperidone chemistry. I. Synthesis of 5-homopiperazinones. Journal of Organic Chemistry
(1949), 14 530-6). R’, R® can be introduced on a suitably protected 5-0x0-[1,4]diazepanes
through deprotonation at low temperature and alkylation or fluorination followed by a second
deprotonation and alkylation or fluorination, or can also be synthesized from the
corresponding piperazinone (see e.g. Design and synthesis of combinatorial scaffolds-
diazepinone and homopiperazine. Sun, Chung-Ming. Department of Chemistry, National
Dong-Hwa University, Hualien, Taiwan. Letters in Drug Design & Discovery (2005), 2(1),
48-50). Y' activated building block 2 is commercially available or can be synthesized as
described below. The corresponding none activated precursor amines can be synthesized from
acids via amide and reduction with methods known in the art, followed optionally by
quaternisation. The corresponding acids are commercially available or can be synthesized from
epsilon-hydroxy acids via R? and then R* alkylation followed optionally by [CH,] s 1 elongation.
The Y' for the amine can then be introduced by activation of the epsilon-hydroxyl group to Y!



descri bed bel ow. The correspondi ng none acti vated

precursor am nes can be synthesized from acids via
wa@edoda2daosl reducti on wi th nmet hods known in theP@r/EP2007/053490

foll owed optionally by quaternisation. The

correspondi ng acids are cormercially avail able or can

be synthesized from epsilon- hydroxy acids via R3 and

(Y'= &r Jl% E%A&cﬁl)ljﬂqf @hlaf&YhI)lq/lfl }P‘%ﬁﬁc%y? %lhﬂﬁ‘ l’I"Hﬁb 0[3%'31) of igi:a%s the

corresppndinglciledddy Repretonatiamrpiarotepied spsiot (4t ﬁ%ﬁp@wl 1 igpsglygnts like

DMF ivﬁh\é g. MQ{%Q@Z&]@@&@% Eﬂélﬁ?@&ﬂw @ﬁ%%%lﬂmuﬂd\{ng Elo@: 2at0°Cto
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or fluaireyibas ¢ramn elso bk smthﬂsazted drong thelcowe&pomyhra megandone (see e.g.
Demgﬁj%&g %%@1‘5 loP Iﬁ&ﬂaglr%wcgitfél £ diaQ¢ 1£$Mddrlﬁ)trﬁ&mper9ﬁn& &hin,
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ChungMjag. a@?%ﬁéef(té)é &hemgstry, Badengh Deng-Taymbrasrsitydualien, Taiwan.
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correspon ng a S Or
base likf en@lmd ohohe )alt¢r®|a1|1‘@he@DbyctWt1@m gf the eeid 2 o PCAer bIAéf Eegipling is

poss1bqé'k%;gl\;é(%né%%&§fe%d( sfep %R/FW &c@v&é@Wém&B h@f1iHe bR 4a or 8a are

tic anmount ci apnam ¢ _aci (ii
syntheéﬁpd.)Frpabthaﬁarrm@ﬁdmé&e@éhy we%tﬁleet yitg N.p- gmszh‘/ hydroxyl-
amme‘hy@?&ﬂﬁﬁﬁﬁ whth EDCh anDHml'h(ﬁ@}QICl?at oores & fdohete&r[pe&dttibél The acids
are co%rgpl ‘%‘%1%%‘%1‘%1\{“ yl?cglesme%itfro\fr?tef)s onqudroxy acids v1a%%3of{4 alkylation
followed optionally by [CH»|m-1 elongatlon and activation of the hydroxyl group to Y'. The
elongation reaction can also lead to aldehydes, which can be transformed to acetals 4b. Y
activated acetals are also commercial available. Deprotonation of the 5-oxo-[1,4]diazepanes 3
in the presence of 4a, 4b or 8a, 8b in solvents like THF with e.g. NaH as base at 0 °C to RT and
then at 50 °C to 75 °C gave intermediate 5a, 5b or 9a, 9b respectively (step b or e). In case of 3-
bromo-N-methoxy-N-methyl-propionamide 4a, the first equivalent of NaH is forming the
corresponding acrylamide which reacts after additional addition of NaH to the final amide 5a.
An LAH- solution, preferable in THF was added to the cooled (preferable at -30 °C) suspension
of amide 5a or 9a. After 5 to 15 min, the reaction was cooled (-78 °C) and quenched with
acetone and acetic acid to give aldehyde 6 or 10. Aldehydes 6 and 10 are also received from
acetal-protected 5b or 9b after cleavage with e.g. formic acid in a mixture of toluene water (step
c or f). Reductive amination with R'R*NH in CH,Cl, with a slight excess of acetic acid and
NaHB(OACc); at room temperature gives the final compounds I (step d or g).

The compounds I with X = -N(RH)(R?) can optionally be converted to X = NHRYH(R*)(RY)

with R’-halogenide in a solvent like methanol as described in scheme 5 shown below.
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The aqypated o[ 1,4 Jdjgagpanes 1-of pshigure 3 (spgresgonfgforgopppund 3ydeseribed in
schenr€ 2Pcdn Pe FBafed % two ways to the final compound I. Either directly, where building
block 1 was deprotonated e.g. with NaH or potassium tert-butylate in DMA or THF at 0 °C to
65 °C and then reacted with the activated amine 2 (step a). Deprotonation can be carried out
with potassium tert-butylate, and THF can be also used as a solvent. Amine 2 is commercially
available or can be synthesized by methods known in the art. Amines can be synthesized from
acids via amide and reduction to the corresponding amines 2 with methods known in the art
followed optionally by quaternisation. The corresponding acids are commercial available or
can be synthesized from suitably protected epsilon-hydroxy acids via R’ and then R* alkylation
followed optionally by [CH, ] 1 elongation or R’ modification (e.g. reduction of the ester to the
alcohol and protecting it orthogaonal to the epsilon—hydroxy group or alkylation of the
alcohol) and activation of the deprotected epsilon-hydroxyl group to Y' (Y' = Cl, e.g. reaction
of the alcohol with thionyl chloride in THF 0 °C to 50 °C gives the corresponding chloride,
followed optionally by Finkelstein reaction to the corresponding Y' = Bror Y' =T). Amine 2
can also be synthesized from building block 3 when Y” is more reactive than Y' (e.g. Y’=Y' but
preferred reactivity through steric control with the corresponding amine 6). Another

possibility is to react the deprotonated acylated 5-oxo-[1,4]diazepanes 1 with building block 3,
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dientog SRR i R B Sl ek T R Smptel oot
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corresp ond can a

mesﬂ@y@ﬁ‘h@sr@éh Y?f@Me'émnddnrsgumfélé ® thhenoxide § §RngideY” form epoxy
groupra%a% ksVIE e sh@Bsylchldrfd é‘hd e&@esﬂomaﬁqe, enek&r lﬁ;ﬁéﬂcﬁt@cﬁ%ﬂ NAH Yn DMA

at0 (%)) | OUQ £R é{Y(:ears It}?encr(e)gcttgc? with ammet g] 1% e(%}cl)e{nro 0 w1t Idg%(i 1nr1§MF or DMA
at 0 °C to 80 °C to give the final compound I. Compound I can further be modified (e.g. R’=
COOC, ¢ alkyl) by hydrolisis with LiOH in THF/ethanol to I (e.g. R’= COO" Li*) or reduction
with NaBH, in EtOH or NaBH, in THF to I (e.g. R’= CH,OH). The amines HNR'R® 6 are
commercial available or can be synthesized by methods known in the art. The R%-substitution
can be introduced or manipulated on the appropriate protected amine NR'R”. Hydroxy groups
can be synthesized from ketones, both can be transformed either to mono or di -halogenides.
The ketone group in the protected NR'R” can be reacted with the metal reagent of C ¢ alkyl,
phenyl, phenyl C, ; alkyl, heteroaryl, heteroaryl C, 5 alkyl and heterocyclyl which are optionally
substituted to give the tertiary alcohol. The tertiary alcohol can optionally be eliminated and
the double bond hydrogenated to give the corresponding substituted protected NR'R’,
Alternatively, the ketone group in the protected NR'R® can be converted to an allylic alcohol
via a two step sequence of Wittig reaction to the exomethylene and subsequent allylic
oxidation using a suitable reagent e.g. SeO, to afford the allylic alcohol (as described in J.Org.
Chem. 2001, 66, 2487). The resulting allylic alcohol can then be cyclopropanated (e.g with
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(J. Org. liitﬁz% 1939DME 56@)t1@&1s%1 -Heftyli[ha] Jdmzép'adlu&bhea of thR@asebof
}-% E g deprot_ nat egalg ow te erat ure and d
unsyrc Ul SPRYE SPeBTHRUBE el 6 e PBEGIYE eison ni fead to 2

mlxtucwfrregp@mdeﬁgpﬁ)duah; whiclatart ewpiratedlcaobatredaléigation or

chron%ah %%%%hbeq:m 511 LI$ 0 b{a?negl frdc’ré IgetFPo(ué%l hg&@%grya 1%]11%‘[ pﬁeﬁsdrgs 4f9-10 bar,

preferaldz et icom egeeices, mamsoetegbsdse ag gwthamot ér @hanvé,sn 2he presence of a
sultabl’g@fa?ys gjcﬁ:%g %ﬁ%ﬁ% %ﬁtac'ﬂcn%rtegﬁ &ard&@i erocyclyl ring. The

npoun can optionally be
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In Scheme 7, R%, R%, R, R®, R', R', R"? and R are as defined before.

[1,4]-diazepan-5-ones of general formula 1 can also be synthesized as described in Scheme 8
from N-(benzyloxycarbonyl)-B-amino acid esters 2 (R* = methyl or ethyl). Compounds of
general formula 2 are either commercially available or may be synthesized according to
literature methods (e. g., Tetrahedron 2005, 61, 8372). Reaction of 2 with appropriately
substituted 2,2-dioxo[1,2,3]oxathiazolidine-3-carboxylic acid tert-butyl esters 3 (Bioorg. Med.



wi th R3-hal ogenide in a solvent |ike nethanol as

described in schene 5 shown below Schene 5 5 R5 6 R
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NNn mNRz / 0--~Nom n O Olalb In Schene 5,

A Rl, R, R3, R4, R5 and , mand n are as defined

before. The sane reactions described in schene 5 can

o G PRI PR S T g o
hydridg, & a Rbrert ©ch aRE2Rlimethylprep®al o) br NRV rRime kgl fagmnanids,
tempe&ﬁre@b%@@b@ﬁnd 60°BLgrodk:s GReditddidid 40dRbFaRbftheBdt protective
group e.Fé.l, Wiﬁi }llydl;lc’)\geﬁzchlodfids?n E%—cgogangl?)% trif?u:\;r%g'cetr\i)g' gcig}g’ dichloromethane),
followed by intramolecular ring closure (in the presence of a base such as potassium carbonate,
in a solvent such as methanol or ethanol, at temperatures between 0°C and the boiling point of
the solvent), furnishes the [1,4]-diazepan-5-one-1-carboxylic acid benzyl ester 5. The benzyl
carbamate group of 5 is removed by hydrogenation at pressures of 1-10 bar, preferably at room
temperature, in the presence of a suitable catalyst such as palladium on activated charcoal,

thereby leading to 1.
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In Scheme 8, R%, R R®, R%, R'%, R, R'> and R" are as defined before.

[1,4]-diazepan-5-ones of general formula 1 can also be synthesized as described in Scheme 9
from Boc-protected 1,2-diaminoethane derivative 2. Reaction of 2 with 2-propenoic acid ester
derivative 3 (R* = methyl or ethyl) in the presence of a base, e. g., sodium hydride or potassium
tert-butylate, in a solvent such as N,N-dimethylformamide, leads to [1,4]-diazepan-5-one-1-
tert-butyl ester 4. Substituents R® can be introduced as described in Scheme 1, leading to 5.
Finally, cleavage of the tert-butyl carbamate moiety in 5 (e. g., with hydrogen chloride in 1,4-

dioxane or trifluoroacetic acid in dichloromethane) leads to 1.
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is bromde, iodide, nesylate, tosylate or triflate, A
wO200R1221R2, R3, R4, R5, R6, R8, R9, R10, R |, P@IRPANT053490
R13 and n are as defined before. In case R3=COOCL. 6
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reacts with 5-oxo [ 1,4] diazepane 1 in the presence
Schemgg NaH in DM or DMA at O Cto RT to give internediate
Reaction with amine 4 in acetonitrile with Cs2CO3
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from 1- benzyl pi maﬂ%ﬂ R- 4-ones of fof fulRa 2, as

illustrated in Scheng 7. Conpounds of ornula 2 are
either coomercially available or can be synthesized

according to 0 escribed in the art (e. g.
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Beckmann rearran rrent of 2 . Org. Chem 1949, 14,
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examnisldbbgeesahml@n &f pressorreaenf by- peypaetic pyatheriabpy agymmetric
chrorﬂa‘?(%ﬁr#lﬁ/rr@&{réﬁnldg%g Hy ithOh V&hal SHSHbASts"BE RARAY . OI'The invention
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As desgribed above, the compounds of formula () are CCR-2 receptor antagorFl\)ljs'ts, with some

antagonist activity also at CCR-3 and CCR-5. These compounds consequently prevent
migration of various leukocyte populations through the blockade of CCR-2 stimulation. They
therefore can be used for the treatment and/or prevention of inflammatory and/or allergic
diseases, such as peripheral arterial occlusive disease, critical limb ischemia, vulnerable
atherosclerotic plaque patients, unstable angina, congestive heart failure, left ventricular
hypertrophy, ischemia reperfusion injury, stroke, cardiomyopathy, restenosis, rheumatoid
arthritis, diabetic nephropathy, irritable Bowel Disease, Crohns’ disease, multiple sclerosis,

neuropathic pain, atherothrombosis and/or burns/ulcers in Diabetes/CLI, and asthma.
Prevention and/or treatment of inflammatory diseases, particularly peripheral arterial occlusive

diseases or atherothrombosis is the preferred indication.

The invention therefore also relates to pharmaceutical compositions comprising a compound

as defined above and a pharmaceutically acceptable excipient.

The invention likewise embraces compounds as described above for use as therapeutically

active substances, especially as therapeutically active substances for the treatment and/or
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allergy6@Chmpr oduces i nternedi ate 4. Cl eavage of the Boc
protective group (e. g., wth hydrogen chloride in
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ororret ane) Ilo i ntranol ecu ar ring
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hereby leading to 1. Scheme 8 Il Rlz R13 R11 R10 R9

The 1&engonaalso Telatks 13 Bngo R)cﬁssgg@cll:e gh@ﬁﬁtd’muiﬂ\ﬁﬂﬁ fBeciNthuffd@ring the
compqund@og f(}:]ggl%(Ibaq:\yv%_p F@e pEOCRYS qrzn%lskc?géng ﬁ‘ﬁ%]tgﬂgedlg’[eg

CCR-2 receptor antagonistic activity by the compounds of the present invention can be

demonstrated by the following assays.

Receptor binding assays

Binding assays were done with membranes from CHOK1-CCR2B-A5 cells (Euroscreen)
stably overexpressing the human CCR2B.

Membranes were prepared by homogenizing the cells in 10mM Tris pH 7.4, 1mM EDTA,
0.05mM benzamidine, leupeptin 6mg/L and separating the debris at 1000g. The
membranes were then isolated at 100000g in 50mM Tris pH 7.4, MgCl, 10mM, EGTA
1mM, glycerol 10%, benzamidine 0.05mM, leupeptine 6mg/1.

For binding, CCR2 antagonist compounds were added in various concentrations in 50mM
HEPES pH 7.2, ImM CaCl,, 5mM MgCl,, 0.5% BSA, 0.01% NaN3, together with 100pM
I2I_MCP-1 (PerkinElmer, 2200Ci/mmol) to about 5 fMol CCR2 membranes and
incubated for 1 hour at room temperature. For unspecific control 57.7 nM MCP-1 (R&D
Systems or prepared at Roche) was added. Membranes were harvested through GF/B (glass
fiber filter; PerkinElmer) plates, equilibrated with 0.3% polyethylenimine, 0.2% BSA, air
dried and binding was determined by counting in a topcounter (NXT Packard). Specific
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Boc- pr ot ect ed 1,2-dian1noe% ane derivative 2. Reaction
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5. Finally, cleavage of the tert-butyl carbanmate

noiety in 5 (e. g., with hydrogen chloride in 1,4-

di oxane or trifluoroacetic acid in dichloronethane)
Calciune ashbilizetidn ased® 2007/ 122103 PCT/ EP2007/ 053490 21

Schene 9 O R R11 R1I0 R8 p NH BocN + s R12 1l Ra

HOR-CNRPR2 B8l 3 Rh1 (RLA.RAR chemdki

ciog-etihoy R G TR (R P R b
receptiy 2 isRprip Rygre qul‘p&q_d ryuirieph Haps &1 3grediym supplemented with 5%
FBS, 100U/ml penicillin, 100 pg/ml streptomycin, 400 pg/ml G418 and 5 pg/ml

puromycin.

For the assay cells were grown overnight in 384-well black clear flat bottom polystyrene
plates (Costar) at 37 °C at 5% CO,. After washing with DMEM, 20mM Hepes, 2.5mM
probenecid, 0.1% BSA (DMEM assay buffer) cells were loaded with 4 uM Fluo-4 in the
same DMEM assay buffer for 2 hours at 30 °C. Excess dye was removed and cells were
washed with DMEM assay buffer. 384-well compound plates were prepared with DMEM
assay buffer / 0.5% DMSO with or without various concentrations of test compounds.

Usually compounds were tested for agonist and antagonist activity.

Test compounds were added to the assay plate and agonist activity was monitored as
fluorescence for 80 seconds with a FLIPR (488 nm excitation; 510-570 nm emission;
Molecular Devices). After 20-30 min. of incubation at 30 °C, 20 nM MCP-1 (R&D; Roche)
was added and fluorescence was monitored again for 80 seconds. Increases in intracellular
calcium are reported as maximum fluorescence after agonist exposure minus basal
fluorescence before exposure. Antagonist activity is indicated as inhibitor concentration

required for 50% inhibition of specific calcium increases.

The compounds I of the present invention exhibit IC50 values in the Ca mobilisation assay of 1

nM to 10 uM, preferably 1 nM to 1.5 uM for CCR2. The following table shows measured values

for some selected compounds of the present invention.
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These—conpodpds—eonseguent] y prevenrt—m-gratioh—of

3 various | eukptg4®e popul atipns |t4hrough the bl ockddé4of
CCR-2 stimulption. They therefore can be used|for the

4 treatnent ang)ee preventiop of 4ynflammatory and/e
allergic digeases, such as peripheral arteri al
occtusive dipease, critical | b ischema,—vulmerabte

6  atheroscleroti€lbl aque patjent$> unstabl e angi n&;013
congestive hpart failure, Jeftl ventricular

7 hypertrophy, | igghem a repeyfusgisgn injury, stroke,333
cardi onyopat hy, restenosis|, rheumatoid arthritis,
di abeti ¢ nep athy, 1rritablie_Bowel D sease, ns’

? di sease, nultﬁg e sclerosis, ﬁguropathic pain,%r]gg
at-herothronbpsis—andf-or—bul ns/i-ecers—in—bBrabetes/-CH

10 and asthma. | @08¥ention ang/ or 48r eat nent of 0.064
i nfl anmat ory| di seases, particularly peripheral

11 arterial occ|ysiye diseasps qrgatherothronbosig ;s
the preferred 1 ndication. [The|invention therefgore also
retates—to pharnmaceutical—gongositions conprising &

13 compound as| 8€27 ned above| and > phar maceut i cal|l%035
acceptable excipient. The jnvention |ikew se enhraces

17 conmpounds as| geseri bed aboye flgn use as 0.046
therapeutically active supstances, especially|as
therapeuticall ctive subptances for the treat

25 and/or WO 203#%122103 PCT/ EP2007/ 053490 22 Qﬁﬂﬁ

- prophylaxis pf inflammatory andlor—allergic—digeases;

27 particul arly| 8248 herapeuti cal l{yp4acti ve subst andeat’f or
the treatnent and/or prophylaxis of periphera

3 arterial occ %ge di sease| criidical linb isch :
vul nerabl e afherosclerotic| plaque patients, ungtable
angtha,—congestive heart al lrure—teft—ventriqutar

33 hypertrophy, | PSéheni a repeffugi®n injury, strokd077
cardi onyopathy, restenosis, rlheumatoid arthritlis

34 diabetic nephigpathy, irrifablie;Bowel D sease, |@xghns
di sease, nmultiple scleros|s, [neuropathic pain,
atherothronbpsi s, burns/utgerg in D abetes/ CLT,| and

36 aller gy, ast h g 25 58 0.546

37 0.265 59 0.014

38 0.121 60 0.023




The i nventio
descri bed ab
wo 0007112803 her
i nfl ammat ory
for the ther

n also relates to the use of conpounds as

ove for the preparation of nedicanents
apeutic and/ or prophyl actic treat PENEPN7/053490
and/ or aIIerg'§ di seases, particularly
apeutic and/ or~prophyl actic treatnent of

peripheral arterial occlusive disease, critical linb

62

sehefa—vu
unstable an
ventricul ar

frerable—atherpsclrerot+c—ptague pattents;
oV-h&> congestive hédrt failure, |ef0.315
hypertrophy, ilschema reperfusion iinjury

stroke, card

@syppathy, restenagi s, rheumatoid| o757
abeti c nephropathy, irritable Bowe

ns—_. di sease, |ul fiplre scierosis,
p%?%% atherothronbé%is, burns/ulcer944§n

 nedicanents com
deser i bed above. |Phe invention al $0.189
he process and|l the internedi ates for

63 S
arthritis, d
Disease, o
64 neuropat hi ¢
Diabetes/ CLI and ast hma. Such
65 conpound as
relates to t
67 manuf acturin

t he process

0 conpounds of, . fornula (I) as l.l. as
f%?gﬁanufacturing Pﬁe intermediates,\.ltﬂ'el

69

receptor—ant
present 1nve
foll owi ng as

agofi-stec—actiyvi t \—by—the——conpounds—of—t
noildn can be denmp¥gtrated by the | 1.207
says. Receptor| binding assays Bi ndilng

70

assays were
cells (Euros

dengs Wi t h menby angs)gf rom CHOK1- CCR2B-A3
creen) stably| overexpressing the human

71

CCR2B—verThT

AITES WET € preppr e hormogeni zi ng [t he

b
cells in 10mWTP¢s pH 7.4, 1anﬁ}E/>TA, 0.05mv | 1229

henzam di ne,

leupeptin 6ngf L and separating the debris

72

at 1000g. Th
in 50nMM Tris

eo.3menbr anes wer e [tiben i sol ated at |1Q2600g
pH 7.4, MyC12| 10pM EGTA 1nmM gl ycer ol

74

10% benzam

bi ndi ng, CCR

AVE-T N aYETal fa¥alaVal
VAT T T UUO

dr.ne. 0. 05mM T eupe ne eng/l. For
ZbAZ?agonist conpcﬂhés wer e added i#jgg
. Orrila

ntr At LIEPECC ALl 7 9

75

CUTTO

one 1 n A\
mTUT AT T UTTO —TT T T L J Hll . 4, LTTTVI

CaCl 2i 5nmM Mg@R@7 0. 5% BSA, 0./009 NaN3, toget he0.588t h

100pM "' 251 -

MCP-1 (PerkinEl nerl, 22000i /ol ) to about

76

5 fMl CCR2
roomtenpera

gAbg anes and | ingypgated for 1 houn g@dpe
[ure. For unspgciflic control 57.7 nM MCP-1

77

(R&D—Systen
Menbr anes we
filter: Perk

or_preparedpt Roche)—was added:
r 83Bar vest ed t hroddROGF/ B (gl ass  f|i%@8

nFlner) plates, equilibrated wthl|0 3%

78 pol yet hyl eni myngg 0. 2% BSA, ailriogdri ed and bi ndiingowas
determ ned by counting in a tgpcounter (NXT Pagkard).
Specitic WO POU/7 122103 PCI/ ERZ0077 053490 23 tl@%lng

79 was defined aggg%tal bi ndi pg nﬁﬁgs nonspeci fic S ding
and-typically represents boyt—90-95% of t+hetota

80 binding. Antagaadst activity ijdlDndi cated as i ntiiddilt or
concentratioh required for|50% i nhibition (1C50) of
speci fi c bi ndjypg, Cal ci um pobijlji;zation assay 0.335

81 CHOKl-CCRZB-AE'ceIIs (from Eurloscreen) stably '
UVCICApICbbiI the—human—cpengkine

82 297 117 0.459

84 0.223 120 1.143

85 1.17 124 0.667

86 1.084 134 0.6




receptor 2 isoformB were cultured in Nutrient Hans
F12 medi um suppl enented with 5% FBS, 100U/ m
w@enwrazdibi n, 100 pg/ m streptonycin, 400 pg/ m PCHLB20aTICE3490
5 pg/mL. puronycin. For thi assay cells were grown
overni ght in 384-well black clear flat bottom
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e
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d fl
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A\WNaVal
T IIV\’III.I A\~ A B I

Exanpl e Nunb
1.245 41 1.1

20.56 C50( M) 39
84 4 0.15 44

D. 53
D. 64

Z4

8911 0.681 40 0. 110253
6 6 1.311 45 0.(

13 7

16

i

1.289 46 0.3
0.363 49 0.5(1

3§5 9 0.14 47
13 0.727 50

0. 1934
0. ¢

»10 0.073 48 0.

55 17 0.756 51 Q.

046

QA5 11

165

0.345

193

0.644

166

0.212

194

0.494

167

0.028

195

0.453

169

0.255

196

0.864

170

0.448

198

0.739

171

0.995

199

1.336

172

0.105

201

0.656

175

0.096

205

0.325

177

0.954

208

0.78




25 1.017 53 0.441 27 0.248 54 0.747 32 1.466 55

0.098 33 0.343 56 1.077 34 1.394 57 0.217 36 0.725
wG20001246 37 0.265 59 0.014 38 0.121 60 0. 02BCEAEP2007/053490

2007/ 122103 PCT/ EP2007/ 053490 25 62 0.165 87 0. 315

63 0.503 88 0.757 64 0.391 91 0.148 65 0.197 92

0.189 67 0.241 96 1.136 69 0.185 97 1.207 70 0.146

99—1246—FH0-566—10+—12P9 72 0312162102574
209 0.175 103 0.[38892 75 0. 267 [104|@3398 76 0.219 10991
0.806 77 0.326 106 0.523 | 78|0.444 108 1.199 |79
510 0.706 109 0.52136 80 0.263 [110|03641 81 0.204 13Bs9
0.335 82 0.p97 117 0.459 | 84{0.223 120 1.143 |85 1.17
124 U, 007 o 1. U4 154 U. D) 200771 122105
211 pCT/ EP2007/ 0584%D 26 235 0.112
212 0.437 236 0.565
213 0.421 238 0.054
214 0.592 240 0.105
215 0.356 241 0.765
216 0.726 242 0.124
217 1.212 243 0.133
219 0.045 244 0.66
220 0.169 246 0.421
221 0.478 247 0.613
223 0.013 248 0.226
224 0.014 249 1.253
225 0.243 250 0.812
226 0.464 251 0.008
227 0.409 252 0.12
228 0.149 253 0.132
229 0.154 254 0.108
230 0.215 255 0.561
231 0.218 256 1.074




136 0.688 178 0.201 138 1.261 179 0.003 153 0.446
180 0.319 154 0.373 181 0.003 155 0.37 183 1.227

wdad 2007022408 186 0.038 159 0.258 187 0.385 160POI/EBR07/053490
188 1.338 161 0.047 189 0,008 162 0.319 190 0.118
163 0.56 191 0.025 164 0.%44 192 0.015 165 0.345 193
0.644 166 0.212 194 0.494 167 0.028 195 0.453 169

2CC 1046 0O

02551960864 1760448 198073917+ 6995199
257 1.336 172 0 Q.0% 201 0.656| 17383D.096 205 0.32%0.2127

0.954 208 0.78 WD 2007/ 122103 | PCT/ EP2007/ 053490 27
258 209 1.392 23057991 210 1| 136,833 0.359 211 (00363

235 0.112 2012 0.437 236 0. 565 213 0.421 238 0. 054

214 0.592 24 105 215 0| 356 241 0. 765 216 (. 726
259 242 0.124 21 16:037 212 243 0 13328919 0.045 244 (9687
260 0.009 285 0.644
261 0.009 287 0.848
262 0.004 288 0.206
266 0.077 289 0.296
267 0.214 290 0.199
268 0.215 291 0.404
269 0.619 293 1.118
270 0.01 296 0.298
271 0.055 298 0.281
272 0.191 300 0.981
273 0.313 301 0.977
274 0.004 303 0.257
275 1.093 305 0.192
277 1.292 306 0.391
278 0.54 307 0.437
279 0.005 309 0.016
280 0.021 315 0.717
281 0.129 316 0.755




220 0.169 246 0.421 221 0.478 247 0.613 223 0.013

248 0.226 224 0.014 249 1.253 225 0.243 250 0.812
wQ@2e7022463 251 0.008 227 0.409 252 0.12 228 BECI/AP20BHE3490

0.132 229 0.154 254 0.108,,230 0.215 255 0.561 231

0.218 256 1.074 WO 2007/12&&03 PCT/ EP2007/ 053490 28

257 0.182 282 0.212 258 0.375 283 0.311 259 0.057

284—0— 7172600009285 0, 644—261+ 00092876848
317 262 0.004 2880.62206 266 0. 0773289 0.296 267 (0P12
290 0.199 2b8 0.215 291 0 404 269 0.619 293 1. 118
318 270 0.01 296| 97898 271 0./055(298 0.281 272 01313300
0.981 273 0| 313 301 0.977| 274 0.004 303 0.257 275
319 17093305 0. 1192 _ 277 1. 292 306 2. 39T 27870.54] ‘6%/11
0.437 279 0/ 865 309 0.016| 283%9.021 315 0. 717
320 1.489 344 0.026
322 1.199 347 0.864
324 0.215 348 0.765
325 0.741 355 0.982
326 0.999 356 0.552
327 0.002 357 0.385
328 0.028 358 0.873
329 0.137 359 0.807
330 0.006 360 0.179
331 0.059 361 0.226
332 0.002 362 0.504
333 0.301 363 0.073
334 0.004 364 0.531
335 0.013 370 0.341
336 0.003 372 1.234
337 0.071 374 0.58
338 0.553 375 0.274
339 1.358 376 0.416




281 0.129 316 0. 755 WD 2007/ 122103 PCT/ EP2007/ 053490

29 317 0.528 340 0.019 318 0.707 342 0.003 319 0.265
w@4®702003 320 1.489 344 0.026 322 1.199 347POr/8B2007/053490

324 0.215 348 0.765 325 03741 355 0.982 326 0.999

356 0.552 327 0.002 357 OféSS 328 0.028 358 0.873

o

329 0.137 359 0.807 330 0.006 360 0.179 331 0.059
3610-—226—332 60023626, 504—333 036+ 3639073
377 334 0.004 3640.09531 335 0 01348Y0 0.341 336 09¢83
372 1.234 3B7 0.071 374 0.58| 338 0.553 375 0/274
378 339 1.358 37p; 836416 WO 20077/ 123393 PCT/ EP2007/ 053490
30 377 0.697| 401 0.092 378 1./239 402 0.291 379 1.498
4040095 381 0. 236 405 0| 80 382 0. 246 407 (. 264
379 383 0.198 40p1-07882 384 0] 3344411 0. 199 0.095
381 0.236 405 0.807
382 0.246 407 0.264
383 0.198 409 0.382
384 0.334 411 0.199
385 0.31 412 0.342
386 0.38 413 0.077
387 0.584 414 0.065
388 0.381 415 0.027
389 0.323 416 0.011
390 1.102 418 1.473
392 0.054 419 0.25
393 0.878 420 0.052
394 0.551 421 0.064
395 0.996 422 0.07
397 0.944 423 0.016
398 1.065 424 0.119
399 0.72 425 0.089
400 0.264 426 0.07




385 0.31 412 0.342 386 0.38 413 0.077 387 0.584 414

0.065 388 0.381 415 0.027 389 0.323 416 0.011 390
wad20222408 1.473 392 0.054 419 0.25 393 0. 87BCHEP2007/053490

0.052 394 0.551 421 0. 0643 395 0.996 422 0.07 397

0.944 423 0.016 398 1.065 424 0.119 399 0.72 425

0.089 400 0.264 426 0.07 WO 2007/122103

T/ FDoONN7/ NE2QA00 l—n AL 41DQ r\

I_L/II CIrZU0UT7T7T UJOoO%JVU 31 427 . J ‘-|-JG U L‘-!-O g0 . J.J.S
427 451 0.682 4p®2% 086 453 0| 03;45(430 0. 352 454 002233

431 0.448 455 0.106 432 0. 016 456 0.016 433 (. 244
478 457 0.283 4B4¢ 103 14 458 0.[148| 4485 0.281 459 023682

436 0.746 460 0.832 437 0. 463 461 0.614 438 (. 369

462 0. 041 489 0. 263 463 0| 348 440 0. 103 404 0. zzg
429 441 0.022 465085876 442 0| 0854286 0.389 444 0

467 1. 16
430 0.352 454 0.23
431 0.448 455 0.106
432 0.016 456 0.016
433 0.244 457 0.283
434 0.14 458 0.148
435 0.281 459 0.267
436 0.746 460 0.832
437 0.463 461 0.614
438 0.369 462 0.041
439 0.263 463 0.348
440 0.103 464 0.226
441 0.022 465 0.376
442 0.085 466 0.389
444 0.032 467 1.16
445 0.354 468 0.347
446 0.626 469 0.061
447 0.092 470 0.085
448 0.181 471 0.043




445 0. 354 468 0.347 446 0.626 469 0.061 447 0.092
470 0.085 448 0.181 471 0.043 WO 2007/122103
weonEPAMD7/ 053490 32 472 0.418 496 0.007 47BCODERHA7/053490

497 0.026 474 0.106 498 03 11 475 0.02 499 0.084
476 0.018 500 0.451 477 0.7313 501 0.155 478 0.998
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4810009482 00134850, 0754860205 48770014

472 488 0.618 4P04D8 026 491 [0.21696492 0.026 493080915
494 0.006 495 0.019 WD 2007/122103 PCT/ EP2007/053490

473 33 Chenotaxj gogssay The chempyaxi s assay was | 0.026
performed with THP 1-4x ce|ls|(Mrzadegan et all. 2000,
The Jourmat—pf_Bi of ogi cat em SIry 275, 33,

474 25562-25571) | S8 1 ar as descrilded “earlier (KrSAhski
et al 2005 | journal of Pepti de Science, in press—)-

475 0.02 499 0.084

476 0.018 500 0.451

477 0.313 501 0.155

478 0.998 502 0.253

479 0.232 503 0.051

480 0.053 504 0.316

481 0.009

482 0.013

485 0.075

486 0.205

487 0.014

488 0.618

490 0.026

491 0.216

492 0.026

493 0.015

494 0.006

495 0.019
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5 THP1-4x were cultured in RPML1640, 2nM L- gl ut am ne,
0. 15% Na- bi carbonat, 0.25% D- gl ucose, 10nmM Hepes,

wda o@nivkiNes pyruvat e, 50nM ( 3- mer capt oet hanol, BOBEFEBS7/053490

I solated cells were | abel |l ed ? culture nmediumw th
2.5 pg/m cal cein-AM (Ml ecutar Probes) for 60
m nutes at 37 C. Excess calcein was renoved and cells

- in DPBS++, 2% FBS. 10 Cells (1x105) with
aJjﬁ&ﬁoégfqﬁIg%%g‘(/ari ous concentrati ons of test conpounds
were | oaded on the to of 8 P ol ycarbonate filte
The haymotogs pssp Hias Perd Tﬂr&ﬁbé% cellsngMiig %B%ft al. 2000,

Bﬁm@mat Be Bidlb ei:@ﬂ @&rﬂerW@?slsﬁ R@@@;astsmssmﬁiaﬁ h€)described

iﬂrﬁ%fé%rrvﬁmﬁﬁfé Fbﬁiéa Pﬁg gﬂ%fg Bl?ﬁ%%ﬂéﬁﬁiﬁbﬁ

were incubated for 1 hour at 37 C, 5% CQ2. Renai ning
THIPIL stxi werkScutltueed dp REMP&add,ndnM degletamiped).oF% IMmdbicarbonat,

' I r a
@12?"{ %%c%g%r n)ﬁ@ ]—eie}gé@ %@{r@&ﬁﬁ rpyzgé% %%fh%\@ Iﬂe?caiglfethanol
Hifpo F&Selsphqtqdmllawar%labelhdv@ ml%%ﬁedﬁedlgﬂile‘@iﬂﬁ o We/al stlronAM
Lﬁorieﬁlhmfi)b@@ foP B miNLEs at BPRC. tres dalcMaRyak @ifdked bR cells
grou m graf i on t owar ds D- PBS++, 2% FBS. The
B‘iel"Y"lsbeA;‘P é’%ts Hptthds to ant agoni ze
CCR2-chenot axi s | s reported as 20 concentration
CelthsL( i1k B) Wﬁlhicﬁh/inﬂidut 5890 16fconpatiatibas off gstabimpouadCot) loaded
SQYRL (iio NF% P?ly%éggnrg%g lfﬂgrs il a %Wéﬁ‘ n%cﬁﬁgcf]%oyden chamber

Phveht TRid ek val ues in henot axi s

B eurePrubket.o Bmeaﬂp the &fter 40 IM MRt EREBOSYsvNEsH Bo@&zwﬂh or
Ifﬂﬁoﬁtoﬂe%:} uhabbleDsmw 20TBBSUIRDIYRH Y o &ﬁregmmg well.

sel ecte ounds. of sent invention.
Esclr SERBIcE HgUbGed o ARGHEAE 7 2 e @R ghinggell in
fhea rtJIQallt 2BeréNivi2d0 bf2QRd 1200 7¢ell2 23 measured as

CT/ PZO 5 -34 Th f |
RFSE R PP R ERUPTORE Ty e g8 SCSRY BRI Agps om
ev&adtwrasndrédb canmeniissjore. §pedific tigrafiar m défined as total migration
t it
R B P REPPLRE S R B s DHIET JRFES' The
E‘Wplcé teser orapeuyndse tqy. arultngqrh@ fPRA-cemetanis efss, reported  as
9&%@9at§cﬁ@e@ﬁ§ed ﬁ{)rlﬁﬂi%ﬁ%()%h@fr s%e@iﬁ@jmzﬁsﬁorgﬁt% lt6@ards MCP-1.

capsul es, solutions, emrulsions or uspensi ons,
rectally, e.g. in the form of supp05|tor|es
%arenterally g. in the for

f
he compounds’T of the present invention exhlblt IC50 values in the chemotaxis assay of
1 nM to 10 uM, preferably 1 nM to 250 nM for CCR2. The following table shows

measured values for some selected compounds of the present invention.

Example 1C50({nM)
Example 48 13
Example 59 77
Example 81 71
Example 160 101

YN/19.01.2007
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I njection solutions or suspensions or infusion
solutions, or topically, e.g. in the form of

wWo@RTNEIE, creans or oils. Oal adm ni strati OPCT/BP2007/053490

preferred. The production of t phar maceuti cal
preparations can be effected in a manner which will
'Eﬁe Zo%n’%}édl}%ﬂ %g)erglcrl}%lal (g?%&ggﬂ%%u rﬁ %gn &utlga?%y% EmHFX)leI salts can be used
arrdéchcamehﬂs, r.gpimatherd@euof Idallrmycmdmrabﬂralcmalfco@nteral parenteral or
o] th i.gally:
OB SR A BT GEEERAAAPLY i e
<bfimbﬂ1etsogﬂtddetablew diag&ui Haad laﬂd sofopelbtine apsilesesdlytions, emulsions or
t her apeutc bl e riper.
SHS eenrslpoa S recf%l g flrr{gﬁé ?rénd of Q@LP%TSQ&E fﬁ'éayce:lgtﬁ 21:1‘1("1‘/,a ieg in the form of
'ayﬂejctivamb]smoﬁumt abpensoans rqrenfumnesr)luadoss angopotllprigyin the form of
i.norgani ¢ carrle ternial.s t. rgani c carrier
Tg?m&gl%a[é,rclr%alnés or. 6H z%l adm1n1st’rat olill 18 Elre (%{)egie corn starch
or derlvatlvesthereof, talc stearlc acid or its _
Th¢ psoduanomef ﬂsaeplhaarmacanicalepremémsa@sl Heoeffected| iotasmanner which
GAPEHnlinR) SL5y ABASERAN dlAl %%g,ly fie GARFBLESompounds of
S P or'sof §t|necasu es
formuld bamché(xlaﬁl;eirqaharm@cqeumﬂlyeicmplt@,le angmohalﬂ}smawdnbination with
S rer} lf]e%lipeu 1ca g Jallﬂﬂ e uB&l es, 1n{ dg%gfgg cQLga(ﬁ{ﬂinEsﬂgtigﬁtfm together
‘Agr edi carri’ers mght, however,
b’ﬁh rsegable, eldmtnxlthﬁelﬂa%lerapéutmﬂy cgebﬁtblm@liﬂ@rd@p@@eé@r_ materials
1facpe51recf:%£1§ gflar%cgrﬁc% df]u an’[t he production of
‘ut1ons exarrpl e, water,
poI yol s, sucr ose, invert sugar. Suitable c_:arri er _
Bitadld @irserfroaterinls ecticonlysiopiganismsrrr enatértals, bubatp erganic carrier
%@Ee@fa})s[ %lh%g hf%lr §Xan9ﬁ!a 3’19(!’[8% r¥gsr?arr8{ ora%g'w;ég?e%té[fsi‘gjg?f ?Al# Stearic acid
ex asrpdle canaheumsadi ae lcarlmr dmn@thlx)fdrstablmx@medf ablsts, dragées and hard
%ﬁ%ﬁne a%yulg L[ukab?eu% rlprohx)éperé S f§i" 'sct)f@% lgggéar ﬂsﬁfes aaﬁé for example,

prepar 2t
S@Tabkeymtshwaxes, fatsdinéysnmhed)hcbargi lyq:tad lp@ﬂw (hiymdg%m g nature of

g‘{el & 1vI o af ien )é)ecsérru!r %%lgt PB@E\%UBJ‘I% récgg‘l q@%t %fssgft gelatine

coho ero S, ené (gl yco
dmsulvzsa)t Suieshle cziﬂsmx_atnmab‘al ﬂow Zlee prodpmesrepf/acnluuem and syrups are, for
examrﬁle gw%?rd \P%F%llf IsL ol El%iar C%ﬂﬁl ‘tflg ecnﬁ}/erIIHP[ LQML 0 injection
0] r-IITDFOVI or var ng
tdieumrmt i for pramggereated ufcbha)ls, p.nllbﬂtt, gblcets) | and vegetable oils. Suitable
nts _an | n

I
ghr 1er ma Il [ssz% g?%)%r Tories ke, qorn? aié)reg gﬁnlt }%Q&iened oils, waxes, fats

I"oXI consi ation
pildh sammieléqutid oalliqacd potgois. sSmﬂ'dMae «:hmsagmateﬁalt Iﬁ@r opipbprdsrations are

gls{cgrﬁggus%t?lgéy%ﬁ}é&{%gn g;rn){thm@twr gy L s, gﬁérogena Fefl capseﬁguld Yaxes, liquid
paditinsditatid Gorychidohols, wérolsh;a)lmhylem ghaots alnkiedlui‘o‘{ieleuffatwes
adrri ni stration, and will, of course, be fitted to the

nt 2007, ) . . .
L B S TS o B ORNER e ey oo
pmutsenﬂa;/oarmaptqmmg)saggxas,ofsalwbcfmt vhrtiog 110600ngptic pressure, buffer
CRREG CI al ! %élubaipz(e)l%té célo%gntg’ Oa%dngiaslggge fgelllt;s]t d agtlomdants come into

gonstder a on sever
amisldetrdtmnm@haﬁ&aqehmrah’a@ukametl c profile the conpound
could be adm nistered with one or

The dosage of the compounds of formula (I) can vary within wide limits depending on
the disease to be controlled, the age and the individual condition of the patient and the

mode of administration, and will, of course, be fitted to the individual requirements in
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several daily dosage units, e.g. in 1 to 3 dosage
units. 5 The pharmaceutical preparations conveniently

wa@oenrarnoabout 1-500 ng, preferably 1- 100 ng, POF/ER2007/053490

conmpound of formula (1). The _fg_l ow ng Exanpl es serve

toillustrate the present invention in nore detail.
ealgﬁ)ﬁ%gncﬁl(lear ca s%vﬁéé)% adu gjtatlérﬁ%gr ev? d{)&gla omalgo at_]lstgslﬁgg?ﬁl% Rspecially

dﬂ]u(ﬂ 1 tB&IO mg, <Buiey irﬁayomlcﬂmrmlwn Eg}tqndmgBm ydvetityhifuhg disease and

thie CphrFGSe O%Eat‘%%‘g?@@{ I%h%aglg lg}ﬁ uf O I;dnlée a%ngAiﬁed with one or

s’kﬁer@l ddilyllobage anusrierg. um twibldcusdgq uIDGC =
N, N - D cycl ohexyl carbodii m de, DVA = N, N

- = 4- t ' i €h
@ﬁ?h@%@%@%ﬁp?%}aﬁ%ﬁgeﬁon%@ b3 28Y 1 zﬂior}ﬁg, %rably 1
N 1Bg DM mepmpoanil eofproyd )[».N - et hyl car bodi i i de
hydrochl ori de, Et OAc = Ethyl acetate, EtOH = Et hanol,
Et 20 = Diethylether, Et3N = Triethylamne, eq =
Equi val ents, HATU = 0-(7-azabenzotriazol-1-yl)-1,1, 3,3

20 tetranet hyI ur oni um hexaf | uor ophosphate, HOBT =
Thefpdiowiyeenrmplesrseie ¢ dlustpie thegpresenp grenton pringe desail. They are,

I um al um ni um
RS T inof | SRRUAPKL AT Copd AN phdnf 1T &1 T U7

Li t hi um bor ohydri de, MeOH = Methanol, Nal = Sodi um

i odi de, Red- Al = Sodi um bi s(2- net hoxyet hoxy) al um ni um
hydri de, TBDMSCI = t-Butyldinethylsilyl chloride, TFA
= Tri fI uoroacetic acid, THE Eaf®@ldsahydr of urane, 25
guant guantitative. GCeneral remarks All reactions
WE{F? perfor med under argon. WO 2007/122103

PEIYeEssonY/ 053490 -36 Internediate 1 {4- [ (E)-3-

(3, 4-Di chl oro-phenyl)-acryloyl] -7-oxo- [ 1,4]
Adt@EEepARetid acid, Bfmtf&aju byderboMl, BuLi = Butyllithium, CDI= 1,1-

ceg{)éwédl}j\n@apﬁ? %%QIA 3 c%[;o X)(eﬁ@ac " Xl 3 %}l ﬁ)lrgétﬁazfep BiBaLH =
OE)- Joatﬂaldﬂnghh@n%l@maamg =ag|Nt- i &&%Mca@%dﬁi&ﬂﬁ%DMﬁ N,N-
reate 48. 02
ﬁﬁ%?ﬁw fceiala AO‘W aI‘QP%‘ﬂF‘g? a%s)PYEF(f oﬁ‘pﬁ’ rﬂz B12 were
Badedydeomhige, Bl SN- (3{1 Divgle b ﬁnﬁ@wrbpﬂwlfemyl&ﬂbbdlﬂ&hae
utlon, was ev rate
Eobuthon. e, evanerat o0, o eolssl vel o 110 M B v
4’r1é'& Enﬁﬁ@ 42 Eﬂﬂi"lla,lerﬁs, Q{AEH)I —C(D (7- azabenzotnazol 1-y1)-1,1,3,3-
2l S LA | 256PL AL
tetramethyluromum exa uoro osphate, ydroxybenzo-triazole, Huenig’s
base = iPr,NEt = N-Ethyl diisopropylamine, LAH = Lithium aluminium hydride, LDA =
Lithium diisopropylamide, LiBH, = Lithium borohydride, MeOH = Methanol, Nal =
Sodium iodide, Red-Al = Sodium bis(2-methoxyethoxy) aluminium hydride, TBDMSCI
= t-Butyldimethylsilyl chloride, TFA = Trifluoroacetic acid, THF = Tetrahydrofurane,

quant = quantitative.
General remarks

All reactions were performed under argon.
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one and 12.17 m (87.30 mol, 2 eq) of triethylam ne

in 80 m of CH2Cl12. The reaction 10 was warnmed up
we@r/1zight to RT, then partitioned between CHXQLRPINBTI$3490
9:1 (x3)/ aqueous 10 % KHSO4, the organi c phases were
washed wi th aqueous saturated HCO3 and aqueous 10%
NaCl, dried over Na2SO™4 agqergze%ﬁ)qigin ed. The residue
was di ssol ved and evapor t ol uene and
crystallized with CH2C12/Et20 to give 7.99 g (58% of
{4 E)-Bt(Bd- l@mlrlmwpdiemﬁ)w:ﬂytoefl]sbbmﬂI,MS.iaZBIlem- 8-yliMdetaldehyde
2Cl). 15 B) 2-{ 4-
N2 418000} PPRe L Y| 0%k

(16. 00 mmol

/50x0-[1, 41di az
uspensi on

of ) of
Aspl(uapn @%@37 4{ - ehinond) phidnya4-disbloyocymndmic pcig i P50 ml of CHCL,

%@%ﬁ&?@c{]ﬁ\l_ﬁﬂo@ﬁh @Qﬁlﬂé‘& n(if%l\gf( 11590 W )11(1%1 l.le n%) of oxalyl chloride

_ dy - acet am de (inter
30 mhCH1QL meraxfddeBeapysse anglastistingivaOcoptink edhion 3814 TEjle solution

oo BodfkaTRldoiolo AR R YT 01, 0kdolod (B BELLE NS o

i on was war ne over ' ni ght
sﬂumqre@f 4.4 g B398 %hmuapl, 7% f@) of B, 6s7eé?¢11ahtﬂ‘r0v6é§)clo%ld@@elaﬂ§(4H)

t |
DRUAELAERN) WA 0L SSUPOE A RO AT, o
wasWaanedwt Weat:}lgéousRE,athm a@r@dom—hmeera@iie@idé/l@{%l (x3)/

%\Iﬁl P(f J’alelglalg’éﬁé I’[h -0 pﬁ@é%&%}ﬁ%&%}ﬁgg Qgﬁéou's eduliYed NaHCO;

avd 51@059 1®%0 I\Salcél Chileé o4er Na 063 a4 e@pouted Hehel regdhpe was dissolved
ﬁ%&%@%ﬁ{ {d10etabl By GATR WA CHYRiL/ A6 & obMHo0 ¢ (58%) of

{M-t[t]keE)m@o(lﬁdas Bhithsadido MHeng.B)MEEEL ¢yl | - 7- oxo-[ 1, 41d
i azepan-1 -yl }-acetal dehyde 7.92 m (7.92 mmol) of a

LAH-soI utlon (1 O Min THF was dropped to_ a cool ed
2 widigtors plrenyd -acrylgylb7-awep) )4 | digzepan-1-yl{-N-

gle{}goxg,(lﬁ)me’fh\(la‘cgmgﬁ@gﬂ or o- phenyl ) -acryl oyl | - 7- oxo-
[I,4Tdrazepan-T-yT}-N net hoxy- N-net hyl -acetam de in

26QsgEhnsioh omc‘n Th@oo f@edl) e - {B@)x@a(ss @Hichroe&ph@ﬁylﬁammyl

Et -30 C a (ﬁ cooled to -7 fC The r actlﬂ ]\Flya
‘b]&t?éﬁp%'yf; Oaaeﬁl &P Bl &1-6Q pgolhpt e-bramoN g hgxyGH -methyl-

A&eiviae (ARGmRALES MBY S 10 nfl oM HFRasGAeatianlt D °QfW1M>Q) 84 g (19.20

2007/ 122103 PCT/ EP2007/ 053490 - 37 acetic acid

PRl PhNalid 85 Prigrpil snereRottigns nl gisading %%Wséﬂp to RT over

aRhHidPRirAAdor Xt AGEed, Thé FeablidieWad @6led dnldereOfr@iddel Gvith cold
phase was dried over Na2SM4 ev%?é% dui ssol ved in
K

pdHeeen el dnlieapot sttedtedawih k1Y 10105 gji¢ phagys were washed

Wi\ﬁ aﬁh&hﬁ sQﬂ[ﬁ?&L‘NgH@)gl é(ﬂfét)us‘/ 53] %Q‘I‘Aled}i?é@ ovWﬁNam eVaporated and
- acet

e by T o ot S0 BT s A TP H 9302 g st ¢ (53 %)

héd DRt oBigoyhd ases: amd. devfrsotyt i on of
%t gol%pﬁ(o’o %m;o o%t br or?g)acetl c aci dﬁlvln 1. l)|1 CH2Cl 2

was treated with
C)  {4-[(E)-3-(3,4-Dichloro-phenyl)-acrvlovl]-7-oxo0-[1,4]diazepan-1-yl}-acetaldehyde

7.92 ml (7.92 mmol) of a LAH-solution (1.0 M in THF) was dropped to a cooled (-30 °C)
suspension of 3.28 g (7.92 mmol) of 2-{4-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-7-oxo-
[1,4]diazepan-1-yl}-N-methoxy-N-methyl-acetamide in 260 ml of THF. The reaction
was stirred for 5 min at -30 °C and then cooled to -78 °C. The reaction was stopped by
adding first 12.8 ml (174.24 mmol) of acetone and afterwards 0.9 mL (15.84 mmol) of
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15.61 g (160 mol ) of N, O di net hyl - hydr oxyl am ne
hydrochl oride, 17.63 m (160 10 mmol) of

woRmtitaibaor pholine and at 0 C with 24.92 g (1801/RPID}/053490

of EDCl and 3.07 g (20 mml) of HOBT. The cooling
bath was allowed to cone to and after 3.5 h the

&8 C%cll nl“he reac%fé)hrv%%tﬂ?e% v\tfelilec?t%%%o L&/Kklﬁ% 's:'(glaﬁ)on and
(35 2 Do R ERRRs

@@tamedtveth emaﬂccén) tmemrg@mlapjlasam@s dmdsqve@\?@nS@aaezzspwated duissolved

¥ t%mn@%@évaﬁsa&e%f qsk) £VANQPabi Qs of !h% tﬁl@Wﬁﬁ%uﬂé— adiRsht yellow
!%iaauﬂ\é 260 (e tit]le conpoundas a |ight yel

]?-C(l)m 1Br) Internediate 2 3 {4-
%-'(Béglﬁélﬁ— —H(lqu[hé)p'}- glpiltgnl eny%)&ée 1}g\)mte%/mld1atel )%s?ass nlthes1zed as
Btbés[ (E) - 3- (3, 4-Di chl oro- phenyl )-acryloyl | -7-oxo-[1, 4

1di aze] 2an- 1-yl }- N- net hoxy- N- met hyl - propi onam de 20 A
suspensi on of 10.02 g (32.00 nmol ) of

D) [ (EBrémb 3 4ndhehl Nrnethhlemyetamider yl oyl ] -

[1, 4] di azepan-5-one (internediate 1A]) and 6.27 ¢

A33Luhion b3 . P0 g(l(E)-rhmlm)f Mromoacetic acid in 1.3 | CH,Cl, was treated with

L AP AL RS SE b i e

mmdl) o0 -ihiethlylh&pBolirre amldla) 0i°@ witho24grg (166 mmd‘lh of EDCland 3.07 g

R NGB T 55‘*2?1‘%54?'2‘%%%80% °9o{)eed5g§£ﬁ?%fg§f?e£§. o the

tect@or Was dxtrawed pdthtaqoesus 101 Kt Righ (%E)S Tihaongadicfhabs were

?%@%é o IM )em}jsfsa{{ﬁ%t %g@ﬁ;@h W%] l)anﬁ 1 Piest oM Ssven ﬁeﬁéog fo,ield after

sdréfiut @dpofation 30thre snlvant B85 (6864) ext tlﬁahleadonfﬁbunﬂ hea hght yellow

t u lized with cold agqueous 10 % KHSO4
<[:\ 8eWé§ﬁ&% {E{ﬁEt QAc (3x). The organi c phases were
washed with aqueous saturated NaHCO3, aqueous 10 %
NaCl, dried over Na2SO4 e .fd,and purified by 30
flash silicagel colurm( OH99:1 to
97.5:2.5) to yield 8. 65 9% of the title
édﬁﬁ&ﬂ)n’d(%@%@lwpmﬂ)@c avi-7iso- (4 Addipzeprppl-ylpergpionaldehyde
WD 2007/ 122103 PCT/ EP2007/ 053490 -38 B) 3-{ 4-
B E) 3-34(86)43-Ds ghibietilordpledid ) acaAb | -9ydo- [1;08R@zdphn 41 dli a2

e a@ﬁ%&&wwm I'n analogy to the
& nternedi ate 1C,

| or
éﬁéfﬁ% St -85 £1 S B0t HEL 3 ddieblory-PRemibk pesyipnt-
N, ﬂrelﬁdzypm%mne (maemrﬁmagaahpa) abd 622 gt(B2.0@mewstpoli Bd)ramo N-
00 B TR B ASn 2 g T vas et
P iveth el @t36. 22 Ahmwh f st Cr56§/b edil) iaswb pbttws: T suspension was
gt_irlrger(f) Eﬁ_a![\ll-ﬁ[?ctor(])?e)é nI}lLtrea ela ga1B 98 |°8 tlirll lc.l§4 g (35.20 mmol) of NaH (55

% in oil) in two portions. The reaction was warmed up to RT over night, treated a third

time at 0 °C with 1.54 g (35.20 mmol) of NaH (55 % in oil) in two portions and stirred
for 30 min at 50 °C. After 20h at RT, the reaction was neutralized with cold aqueous 10
% KHSO, and extracted with EtOAc (3x). The organic phases were washed with aqueous
saturated NaHCQOs, aqueous 10 % NaCl, dried over Na,SO, evaporated and purified by
flash silica gel column (CH,Cly/ MeOH 99:1 to 97.5:2.5) to vield 8.97 g (65 %) of the title
compound as an off-white foam. MS: 428.2 (MH", 2Cl).
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In anal ogy to the procedure described in internediate
1D, 3-bronopropionic acid gave 1o the title conpound

w@sooa/1kaight yellow liquid. Ms: 195.9 (M, 1BriCT/EP2007/053490

Internmediate 3 {4- [(E) -3-
(3- Chl oro- phenyl ) -acryl oyl ] 73oxo- [ 1,4] drazepan-
_y|

BEQEHthhﬂhgy to the procedure descrrbed in

intermedi ate 1A, (E)- 3-chlorocinnamc acid 15 and

tﬁmhéﬁlaﬁ)g?’te ﬁ{erﬁbyéélﬁ% dd&belift 1&%@1@&1'%’[3 16( ) { @ &3- ¥ Richloro-
Ble %y) -a8yy ?oﬁ]o7 oxon[l 4(][cshazepan }?1} I\ngnelthoxy—lﬁ@—meth}% pr0}g1onam1de gave
&mhﬂﬁkoﬁmbﬁn&hiﬁmﬂk@ﬂﬂnyﬂaﬁa&Byhﬁylaen.(2,2-d|ethoxy-e
thyl)-[1, 41di azepan-5-one A solution of 5.02 g (18.00
Bnﬁnrbl)iodﬂ rleth§:f) N3m¢Byk ptopianaphidaydell-indrtydnoadidte PA Lwd] synthesized

@ an-5-one in 140 mM of DMAwas treated at RT with

8 "(19.80 nmol ) of 20 NaH (55 %in oil) in four

portlons After 1 h 3.72 m (21.60 mml) of

&5 T 95 . n%tﬁs@@yms%gzﬁg&pr@ragp@gded over 30 min.
and heated for |
th eﬂ'ﬁlo@? t&the qﬁgcerd%?&(tlés%e\ﬂqg 11&9%&@at@@5 5‘%%15@181103)?(91& acid gave
ueous saturate extra

EﬁZ@k@QKWOUH%eS@h@énﬁbﬂphqwésﬁﬁ%ﬂ85ﬁé@ﬂedlﬂﬂth agqueous
saturated NaHCO3, aqueous 10 % NaCl, dried over Na2SO4
evaporated and purified by 25 flash silica gel colum
(CH2C12/ MeOH 99:1 to 98: é}lﬂﬁﬁ¥Léﬁd 1.87 g (26% of
the title conpound as a yellow viscous oil. Ms: 395.4
(4VHE)- 3Q3)Chlm BRéhiA ) 12210y | P koER 2001426 490} -actNdehyde
{4- [(E) 3- (3-Chl oro- phenyl) acryloyll-7 oxo-[ 1, 41di aze

| deh : (2.53
1-4-(2, 2-
di et hoxy- ethyI) [ 1,4] diazepan-5-one in 10 m of
Hroanadowy tovdls: proectuedideseri iniintarraediate A, (B)oprehloreg@neamic acid

auh 3.67- mran\@&rerr 1HThe4 aea&;memm&ene Edve rte@mvl@ronlpo'imla ;as a white

evaporate an utralized with aqueous saturated
pehidoddS: g9 é%ﬁ#aépsd with Et20 (3x). The organic

phases were washed w th aqueous 10 % NaCl, dried over

Bia2 SO4 (IBvapeiChl @d-pedylputividvEdd- (D Y- didtasty-ahyl)-¢ B4 gdzepan-5-one
colum (EtOAc) to yield 0.37 g (45% of the title
Amnhmmn®fa@2gﬂﬂ80thh@JbﬁamﬂDNBﬁi@ﬂmnﬁph&h% ac¥lpyl]-

Lﬂn%[];i %Egg]ang QR& IIHP‘J‘%}B£ %f IE w%‘s ere’& ed,aatg; xﬂaﬁ) b %%)g (14 8(}' fn%lol) of

(\BHNSN% lrdd)ltD ifh fopbr-porr oyl After [h 3, 741nl (21.60 mmol) 0f2 bromo-1,1-

glg o Ce a61F @r%%ﬁ%é%) aCI d h)eerrtgec 10n)6\7as sEReEover mght and heated
boraxoat[75,°¢] dihazepdoe Was O(aﬂélbaqd neutrabized widr toldbagydous saturated

NaHCO; and extracted with Et,O (3x). The organic phases were washed with aqueous

saturated NaHCQOs, aqueous 10 % NaCl, dried over Na,SO, evaporated and purified by
flash silica gel column (CH,Cl,/ MeOH 99:1 to 98:2) to yield 1.87 g (26%) of the title
compound as a yellow viscous oil. MS: 395.4 (MH", Cl).
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ester in 200 mM of DVA was treated at 0 Cwith 2.60 g
(59.62 mmol) of NaH (55 %in 15 oil) in small

w@eorilzriss The reaction was stirred 1 h at thi BCT/EP2007/053490
tenperature, then the free 1-(3

chl or opr opyl ) pi per| dine in 200°mM tol uene was dropped

(4 - 2@19 ! lgl G x)o 1,4]diazepan-1-vl}-acetaldehyde

d| ssolved in 262 mM of IN NaOH and extracted w
fpeplysine of 200 g3 nrhel) of bl S-phelderanakenyt) r%fﬁylesdbr‘l (2,2-
M@%%Qﬁ)eth hﬁ 4 Hf%%iiah@?oﬂ\@r% I\QQﬁIT@fQOMQné waﬁTea@Jmatm wited.22 ml

Y, [ at 50 C and. coo to 20 RT.
rwic %&g%ridohf* %awﬁéu?fhsr?afw Wet Wrwglt %él@?fﬁ?}?orated and

paapdirat widh aql@kohh eNuchitSISANED; ad e)aﬂk:l&d wsttSBb QI at)ed h_e organic
SR A8 S A BaFadi, DG B Rfs

by Bashpdict gdeohmlIy(FeDdxCIQ) 0dd@.37a0(4940) of ﬂtehéle CDHIPIOGHd as off-
f i i als M5: 340.2 (MH#). B)
%?g%gﬁgerﬁdﬂg @\/I )pt?lopel) [1, 41di azepan- 5- one- di hydr
ochloride 25 A soI ution of 7.3 g (21.50 nmol) of

5- 0x0- 4- ( 3- pi peri di n-1- yl-l-‘éﬂé‘%dlléi-e-ﬁl 4] di azepane-| -
carboxylic acid tert-butyl ester was dissolved in 140
M(3-Chjzcidin - 160@rel11-01, 0] dGzapuh - 5-oaatdidty drodhldrided ni

(215.03 mml) of 4M HCO in dioxane, then warmed to RT.

i fert-butyl

e sol ut| on was evaporated, dissolved in toluene ahd
evaporated (2x) to yield 7.71 g 30 (quantltatlve
fpselution|og 88 rg‘pﬁé%ﬁ@ma@léoﬁ@rpti@r 81 diazepays:- 1-parboxyl Wﬂd)tert -butyl

XA‘%@Q% &ﬁ%ﬁﬁﬁaﬁ% FEZQ(ﬁZJ @@3&99 2. 6045Q5§ B GBI bANEHR 55 % in

rrolidin-1
elil - @pgparposuqme I@p ﬁejﬂ@‘ﬂ@@ wg$ $tggedp1) h at this temperature, then the free 1-(3-

gﬂ ro )%qﬁw‘dﬁ 1h§b@nﬁ tylludl?etvbé/sl drof 11]164@]62 g (250 42 mmol, 6.3

e-1-car I'1c aci tert- ester

%hﬂd@yhtomommeylbm@ream bYdI@SfdPTI@%UelierdlﬁiSﬂlﬁ/@i m?cﬁ2atﬂé>f4N NaOH

Py A, B R ol g 0.

geavteort fes wannjed upctorﬁélbmta@dl qvglhlmgl;vtelA tﬁm2§b4tl59 °Ciygd cooling to
Ztilg é 101)1 w§§)1eutrahlzed Wﬁ[ lv\sate[r ](_SOmlal evaporated and then dj ssol gd in

Pyrrolidin-1 Ean- 5-one- 131/
a@@l@gs padierated W@gﬁtzﬁb Afh’é rm@@mwul@i &6k ﬂkﬁe(dfgalrnc phase was

{ 0
B3 080 BP fa BOAERLAE M 00 o
te ewmg@umi ashyehitei ql’YS@alfchﬁSoiﬂﬁc? HOEf- 10 white powder.

MS: 212.1 (M+). Internediate 6
6- Fi uoroP 3- pi. perlldl n- 4 IL-11H-| ndoilse Prdeparedlfol | owi ng

33-43.
A'solution of 7.3 g (21.50 mmol) of 5-oxo0-4-(3-piperidin-1-yl-propyl)-[1,4]diazepane-1-

carboxylic acid tert-butyl ester was dissolved in 140 ml CH,Cl,, cooled to 0 °C and treated
with 54 ml (215.03 mmol) of 4M HCl in dioxane, then warmed to RT. After 3h, 40 ml of
MeOH were added to dissolve the precipitation and stirring was continued over night.
The solution was evaporated, dissolved in toluene and evaporated (2x) to yield 7.71 g

(quantitative) of the title compound as a white solid. MS: 240.1 (MH™).



15 Internmediate 7 1-Piperidin-4-yl-imdazolidin-2-one

Prepared follow ng the protocol published in
woeDoaAR10901989 (A2) Internediate 8 4- (5- Met hpdFRPL00{/053490

1,2,4] triazol-3-yl) -piperidipe hydrochloride 20 A)

4- (5-Methyl -4H[ 1, 2, 41tri azol - 3-yl) pi peridi ne-I -carbox

ylic acid tert-butyl este .

4- Hydr azi nocar bonyl - pi per{n&efrlrlrrlce-dila-tigr boxylic acid

tert-butyl ester (1.19 g, 5 mmol) was mxed with

& hPymobidinn whethyhyldiddizepande-ope-diftydgochpridgnl ) in DWF

(5mM) and Et3N (2 m, 15 mmol) was added. The

AgacticnR-Mas peilrblidigd -f10dth 1N [ B IR{zeHCh cArbbRylicREidBME- butyl ester
was evaporated, the residue redissolved in AcOH and

s PGB0 b A R RanCan e 4Rl LRGP -

tdiboxytionde mért-btigtl estereatid S s@-adaror- eth@HpEHdlidwa gimedhevitle

G S A e e

urified by flash col um chromatography (CH2C12: MeOH
) Q- 4{(2-Pyerglidips hwhethvmalﬂﬂdlfmggw&@aimm% as
a colourless gum WMs: 267.4 (MH) B)
fir {riddptib ﬂie‘&ﬂ’bﬂ{dﬁr@dc@hﬁﬁéd&ﬁ htedndidte PBPROKEUNE -pyrrolidin-1-yl-

h ride . .
aRh s T b Rne |-fasboplicacislsm-bpyesep s hefitecqrmatpglgs of
witlté powdérd tert-butyl ester (0.12g, 5 0.5 nmol) was

di ssolved in a solution of HClL in 1, 4-dioxane (5 m, 4
MS; 282.1 (¥&W)for 2h and then concentrated to afford the
title product (0.1g, quant) as a yellow solid. 1H NWR
(300 Mz, MeOD) S 2.09-2.20 (2H, m, 2.36-2.40 (2H,

m, 2.74 (3H, s), 3.22-3 Beemmdiatefy 3. 41-3.60 (3H,

M. Internediate 9 10 1, 3,8-Triaza-spiro [4.5]

89t adtos- piperifmepgr ed-ihableowi ng the protocol published
inJ. Med. Chem 1998, 41, 25, 5084-5093.

nt er ilate 10 4- r oxyr- pi.peri di pe-4-carb lj.c
Ear e oe ikl B b R T B CBm oo Lhatr >
in W2005/110416 (A2). 15 Internediate 11
1,3,8-Triaza-spiro [4.5] HecamslifteZ- di one Prepared
according to the procedure published in J. Og. Chem

idimr-4-yt4ami if62dne ! di 12
v e b s T

Prepared following the protocol published in W02005/101989 (A2)

Intermediate §

4-(5-Methyl-4H-[1,2,4]triazol-3-yl)-piperidine hydrochloride

A)  4-(5-Methyl-4H-[1,2,4]triazol-3-yl)-piperidine-1-carboxvlic acid tert-butyl ester

4-Hydrazinocarbonyl-piperidine-1-carboxylic acid tert-butyl ester (1.19 g, 5 mmol) was
mixed with ethylacetimidate hydrochloride (0.91 g, 7 mmol) in DMF (5 ml) and Et;N (2
ml, 15 mmol) was added. The reaction was stirred for 1h after which time the DMF was
evaporated, the residue redissolved in AcOH and 0.5 g of ammonium acetate added and
the reaction heated to 100 °C for a further 3h. The reaction was then concentrated,
redissolved in CH,Cl,, washed with NaHCQ3, dried (Na,SQ,) and concentrated. The
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20 Prepared according to the procedure published in
W2004/ 094371(A2). Internediate 13 trans-4-Am no-

wo 2@yn2xdin- 2- yl - cycl ohexanol Prepared accor di nBCT/BP100B053490

procedure published in W2005/p60665(A2). WO
2007/ 122103 PCT/ EP2007/ 053490 "-42 Internediate 14

1-Oxa- 3, 8- di 10 N . -2~ I 0-0-
PR AR Ou T Sl IR R LSRRI g o aon
thegBle pa8Jucs 7R3 749) as 4 enleuntaseigame Mi%s 267.4 (MH™)

4- Oxazol - 2-yl - pi peri di n-4-ol hydrochl oride A)

Ay Hy A ©xYetfvl 0687 0b 42 Mb o1 Pi-Perdistrignd hyelds®sidel ¢ aci d

tert-butyl ester To a solution of oxazole (1lg, 14

L) i rous T 10 nm s added boyrane.  .THE
Ttk AR h o rha ity ARE G Re Rt (012
8.6 inithel wae diskdlyedaihtasoluson i HEliime,4t diexane 48 milphMjagirred for 2h
copled to -78 I, o g [ 4, 1
R0t rbeen i At o figuercol b LR AREGw sdtl. MR
€300 tNMEE, MBEODASSA U121 28n( 26k nBo 3@pi2pér 2dome, 2.(8(32Y s), Be22-3.33 (2H,

N O M) is then added, the reaction
g??$%%g%9g§ﬁ5&'urther 4h at -78 C before allow ng the
reaction to reach room tepperature overnight. The
solvent is then evapor atddermediate 34 que redi ssol ved
in Et OAc, washed with saturated ammoni um chl ori de
$,0)8LTiana; spikio] £5] dedda2H04¢ and concentr at ed.

Purification by flash colum 15 chromat ography

; : ' f as. it i ti1 Gk 3
s LR RS RrchrflocHl  RIR T MEh Bl 1Y 415, 3684-5093
unknown byproduct. M. 269.2 (MH) B)

4- Hydr oxy- 4- oxazol - 2- y| - dngsmediatelQ - car boxyl i ¢ acid
tert-butyl ester (0.1g, 0.4 mvol) was dissolved in a
&q{wrb?npi?éri&&-zi-fhrsbmiaaad(aﬁaiaé , 4 Min dioxane) and
stirre or | h. The reaction was then concentrated to

BlebilRR Tal e U il Gt B o RidBrants

4- Met hyl - pi peri di n-4-ol Prepared according to the
procedure published in J.Inidsmed@ebh 1965, 8, 766- 776.
WD 2007/ 122103 PCT/ EP2007/ 053490 -43 Internediate 17

2,83 PrAZAs 5P (1G] ddad 2 dekane- 1, 3-di one
Prepared according to the procedure published in J. Org. Chem. 1996, 61, 22, 7650-7651.

Intermediate 12

4-(1H-Pyrazol-3-yl)-piperidine
Prepared according to the procedure published in W02004/094371(A2).

Intermediate 13

trans-4-Amino-1-pyridin-2-yl-cyclohexanol

Prepared according to the procedure published in WO2005/060665(A2).
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Prepared according to the procedure published in J.
Med. Chem 1995, 38, 3772-3779. Internediate 18 5

WwWQ@2®7MeAsn- spiro [4.5] decan-3-one Prepared acROI/EPI0QG7/053490

to the procedure published in P Med. Chem 1995, 38,
3772-3779. Internediate 19

4- Hydr oxy- pi peri di ne- 4- cqngg L& ﬁpld am de Prepared
according to the procedure—p%%#ré%ed in

W2004/ 043925(A2) 10 Internedi ate 20
[-xa)3, &idinz¢-gpiveldiidsiscaneterthy dr o- pyran-4-yl) -anine A
slurry of 3-nethoxy-tetrahydro-pyran-4-one (0.4g, 3

r(mghred %@&fraﬁag% tHe frmaaé&@ﬂﬁﬁe(ﬂ)n Mea DR UGD S BRNEL7R-3779.

0% pal I'adi um on charcoal (1g) in

wat er : N@CH (1 5 6 m) S, stirnr overni ght after
which time it was filteﬁatﬁ!ﬁﬁ@f—gégh Hyfl o, the

m xture concentrated to renove the MeOH, the residue
#-fkapoltdpylipipeidino4-odnyideochldiadsS0O4) and concentrated to

afford the title product (0.2 g, 49% as a yellow oil
1(552 0 nﬁ @Wdf@fyeég Ygéﬁofl-g V¥%/19e91fdlrfeh? Arb8Ldic! a%ﬂ'f@rrt-)butsl'l 'é'stNVR

(ci's  1somer) 6 I.60- 1. 80 7 ,

ﬁ‘? ?155013_1‘[1812 0 O)g_agopﬁl_g 3 22m3{-343 (f@giéwsl%gé was aSlc]fe'_c'{ borane.
PAF/ 6110953404 in T‘HF Lnthensote dnditfﬁ: Aikturé 2G;rddRjor 1h, after which

- 4- h dro - 2- hydr [ ] Pr.epar ed
G S O L P
ddited rdmepliia¢ andh e Seaction stirred for a further 1h. A solution of Boc-piperidone

g@% 4§lmﬁ?151¥19*’rﬁw18 g&refmgti@%e RYLES] §iidagoPS BRAEDh at -78

ogous to |nter I ate
RO befgrqﬁ]@wg;@ﬂlg I¢HCBPR Hereach rpost ngemtléreggermght The solvent is then

& m?a%g are"f)éﬁﬂ@éf(ﬂédﬁyc{lf&f 1hdﬂ§®ﬁc sz%ﬁécbmfbl |sétﬁrai‘é‘d ShnAwhivth chloride
er re ro rans

ﬁ%&lﬁma ipueetel %rfgscozﬂér}r,mt%gy ypgics gy @@%&f!ﬂmlio

Hﬁbﬁfaff%ddipﬂiye{E@A( Plep 36 3: 7) affords the title product (1.9g, 44%) as a

%‘ﬁg}mﬁ% ggﬁfuycqnéym ntaf(e\é w1f h f rwf%lrl%%:rcpc?ucf.)r ﬁ%aﬁébdz (MH")

erne

trans- 3- hydr oxy- L- prollne I nternmedi ate 25
B)  4-Hydroxy-4-oxazol-2-yl-piperidine-1-carboxylic acid tert-butyl ester (0.1g, 0.4

mmol) was dissolved in a solution of HCl in dioxane (5 ml, 4 M in dioxane) and stirred
for 1h. The reaction was then concentrated to dryness to afford the title product (0.08g,
quant) as white solid. MS: 169.1 (MH")

Intermediate 16

4-Methyl-piperidin-4-ol

Prepared according to the procedure published in J. Med. Chem. 1965, 8, 766-776.
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(cis)- (rac)-3,4-Bis-
(tert-butyl -di nmet hyl -silanyl oxy) - pi peridi ne 15

w@e@param vi a PCT/EP2007/053490

(cis)-(rac)-3, 4-di hydroxy-pi pefd di ne-1-carboxylic acid
benzyl ester (Tetrahedron 2006, 62, 3284-3291),

foll owed by silylation (tert.-Butyl-chloro-dinethyl-
silane /imdazol in DVF) Lisumediate Iz o on (10% Pa/ C.
H2 in ethanoli. Internediate 26 (trans)-

2.8 dRipzagspirait-§ldecane-1,3-dione

(tert-butyl -di net hyl -sil anyl oxy) - pi peri di ne 20

PreBRal @6 otdlidg to the procedure published in J. Med. Chem. 1995, 38, 3772-3779.
(trans)-(rac)-3, 4-di hydroxy- pi peridi ne-1-carboxylic

aci d benzyl ester (Tetrqhedron. QB@, 62, 3284-3291),
foll owed by silylation (P€¥¥E¥¥%4%—rchloro-dinethyl-
silane /imdazol in DWF) and hydrogenation (10% Pd/C,
H3-Diazeesgianidb)decO3206@7/ 122103 PCT/ EP2007/ 053490 - 45
Internmediate 27 1 -Oxa-8-aza-spiro [4.5] decane

u [ n
SR R b L S P e
1762. 5 Internedi ate 28 4- )
[1,2, 4] Triazol - 1-yI - pi pedntsrmediateddochl ori de Prepar ed
according to the procedure published in W2004094371.
L-HRrosdpipeding-4-drbopydic acidnnddy | - met hanesul f onami de
hydrochl ori de 10 Prepared according to the procedure

e L S R SR T S I
(rac)-3-Methyl - pi peridine-1, 3-di carboxylic acid

1-tert-butyl ester 3-ethyntessiediateR0so| ytion of 2.42 m
(2.0 Min THF/ n- hept ane/ et hyl benzene, 5.55 mmol) LDA

i(/-1QisnB-Méd oty dfd-prafdl-fl) ithiieat -78 C with 2.00
é (%l?gbnnnlf;Etﬁ$?§l-Bg%?3- g?perﬁginecarboxylate in
T Af ter mn at -78 C ol ution,of .2..42 n
e R A NN R R R T L W
D/ D266k ) hatrumaliliy feenated].fg FRImopo % galbadlium on charcoal
% ' itk .
(TP SRS Pl b e e
apet Hyel thomgrtye cpngentigtesktogempyg Une et Bicagsidye4algn up in
Efzg)?griéclt‘ﬁ\léég@!;)tra_@?_ &HE@%ﬁé‘l t@@ﬁfoﬁp%ﬁe ®ftle pr@fulct (W2 g, 49%) as a yellow
erial. et 1] e IocC 0] e .
gR &ﬂaﬂml.n)ﬂegﬁwépn?&%ﬁo {hFéfaB% BRd Waﬁ%ﬁﬁ’ @%ﬁ&@é&m
abmst)ad 1.6 1r8at(eH al), 2.063.087 2H3m(N)-3.43 (5H, m). 3.82-3.95 (1H, m),
4.01-4.13 (1H, m).



B)

(rac) - 3- Hydr oxynet hyl - 3- net hyl - pi peri di ne-I-carboxylic
wa@eood/1tand - butyl ester 6.14 m (1.2 Min tol uePer/EF2087053490

nmol ) of DI BALH was dropped to 0 A dry ice cooled (-30

25 C) solution of 1.00 g (3. 69 nmol ) crude

3-net hyl - pi peri di ne-1, 3- Cc aC|d 1-

tert-butyl ester 3-ethy Iq & lrnggféye of THE The
reaction was warned up (0 C for 1 h) conti nued for
@8,4Rd dohydtoxy-2dhydyoymethyleariediditgai n with 0.61 n (1.2
Min toluene, 0.74 WD 2007/122103 PCT/ EP2007/ 053490

Pﬂz@amwor@ﬁl @L%Lﬂfbceﬂm ublishddig weagloz s, was war ned
up to 0 C ané neutralized with aqueous 10% KHSO4

solution. The m xture wag extraﬂ@ with ether (3x),
the organic phases were 4% a agueous 10%
NaCl solution, dried (Na2SO4) and evaporated to give

ESt48) - 4f hyals bixys 2-hiy deoxymlethybipyrnolidime hept ane/ Et QAc 9: 1)
0.61 g (73% of the title 5 conpound as yellow oil.

roline
e Pt o s bamedine 24 o e Ry or  ge
A solution of 0.20 g (0.87 mol,) of
(rac) - 3- hydr oxynet hyl - 3- ed i di ne-1 -
carboxylic acid tert-butyl ester was dissolved in 5 ni
@S, CHIUH P roixy-pat@tidale- Dcdrbutyllia asid isahyiteésten of HCL in
di oxane (2.18 m, 4 Min dioxane) and stirred for 2h

o)
Bl U S5O0 PR SRRSTRARRSA 0. 19, s571-8570)
title product (0.17 g, quant.) as white solid. Ms:
130.1 (MH+) | nternedi at e Igtermediate 24
(rac) - 3- Met hoxynet hyl - 3- et hyl - pi peri di ne

5HCNHY A - Phydroxymethyl-pyrrolidine
EBR?C) 3- Met hoxyrr’ét hx{ ?’ret}ayl pi peridine-1-carboxylic

cid tert est er sol 1. 60
sty GroipAatt TRl resg et (G Hheendhey depfuinge
carboxylic acid tert-butyl ester (internedi ate 30B)
and 0.20 ml (3.20 nmol ) dhateringdiptesdhane in 15 m of
DMF was treated at 0O Cwith 0.08 g (1.92 mol ) of NaH

géé (‘i/ac)lsrn Bisl ert- i;hﬁylfdﬁﬁ%lypm W?ﬁ;x?lﬁpg,@ﬁglnﬁor 2 hato

neut r al |zed with cold aqueous KHSO4 and
xtrated t The ar gani S
G W b S50 deC DT it G R FOER B GeiddeH 67s%

[\’Eéﬂahedifoh@doa\éerﬁﬂazﬁ@ﬂ) GMMdaiyedylamdl (nenHB‘wt;écthhyo dimethyl-
f. as Siyl a 9 to
3S/I|1 @ Hﬁdﬁzg I?@/l and n?rr?éerfa’t]f)flgi@d/gfg]rcrlp?%un maegh ag%)} orl ess
l'iquid. Ms: 244 1 (N+H) B)

(rac) - 3- Met hoxynet hyl - 3- atapiedigter i di ne

hydr ochl oride I n anal ogy to t he procedure descri bed
tt%nsr)fa;a%y BRBRL RrdPEsyl- aﬁﬁ&hfl?sﬂaﬁylbgyw@&ﬁmhe 3- 25

met hyl - pi peri di ne- I-carboxy ic acid tert-butyl ester
%\I;I%etdlﬂl/?a { tlratns)e (rggng)g cs)’xy\l\gllpter?dmg—q —ca?boxyl\l/csaa& %g’ﬁzcy)/l ester
(Tetrahedron 2006, 62, 3284—3291), followed by silylation (tert-Butyl-chloro-dimethyl-

silane /imidazol in DMF) and hydrogenation (10% Pd/C, H, in ethanol).
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WD 2007/ 122103 PCT/ EP2007/ 053490 -47 Internedi ate 32
(4- Met hyl - pi peridin-4-yl) -nethanol trifluoro-acetate

wo moanzdiex)y to the procedure described for intECTEPI0aT/@3490

30A to 30C, ethyl 1-BOC-4- pi pg_i di necar boxyl at e gave
after TFA deprotection (instead of HCO in dioxane) the
title 5 conpound as col gr jl,~ Internedi ate 33
4- Met hoxymet hyl - 4- et hyl ﬁn{e%%%dl te27 hydrochl oride In
anal ogy to the procedure described for internediate
Bmat&aa@m,iroM-ﬁf}@ﬁ@qﬁﬁeﬂmweﬁtate

met hyl - pi peri di ne-1-carboxylic acid tert-butyl ester
E@}é@reﬂ Qﬁalb%&lsgr S BB BsMullitingl ARensitry Hetters (2002), 12(13), 1759-
Internediate 34 (rac)-(2-Methyl-piperidin-2-yl)
et hanol hydrochl oride In anal ogy to the procedure
described for internediate 30A to 30C, ethyl 1-BOC-2-
pi peri di necar boxyl at e gaJeterinediait28e conpound as | i ght
yel | ow powder. 15 Internedi ate 35

I = Hydn 21l pdi: - 4- ol hydrochloride 1:1
%i[ gg%ﬂ 135{ ;}%X? E %%F%Mﬁe IR} RELHI G

rac) - 3- Hydr oxynet hyl - pi per.i dj n- 4- ol ha/dr ochloride 1:1
fegated apgoreing 0 fegypeadupmplishedyin WO9040945 5!
(rac) - 1-benzyl - 3- hydr oxynet hyl - pi peridin-4-ol (ca 1:1
di ast m xture, Synthesis Ia#@@@diatel®®, 1937-1943) in 25
m of MeOH was treated with a 20 solution of HCO in

i gxane. (1.24 4 in. di n 4, 97 mmol ) and 95 ngy
g%ﬁpar(’%l—]ﬁ%ﬂé“f%h%uﬁyﬂ \lAclgesh%’;& ?C$}0g1 “over H2-at nospher e
for 16h. After filtration, new catalyst was added (95
Regpefed pd¢adiing tethieapoogdurepublished indéS 2602043208 at nospher e
for 2 days. After filtration, the solution was

evapor at ed under reduced [pfemediat 300 Yield 0.66 ¢
(86% of the title conpound as a ca 1:1 cis/trans

i Xt ure :.132.3 . 2007/,122103
Besr s aissadin-> ek tedoHoarasdon
(rac) - 3- Met hoxynet hyl - pi peri di n-4-ol hydrochl oride A)
A) &aY)-3-Methyl-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-ethyl ester
- 4- Met hoxy- 3- met hoxynet hyl - pi peri di ne-| -car boxylic

AGhHbR o 204t (2 8HN1GE Tm?n-h tane/ethylb ,5.55 mmol) LDA in 10 ml
4- ro>?y- 3- rret(hox met hyl - (R éurl? gi Ke-e?z-eggr boxmlniloc) aci én m

Y |
T EFtwas repted slomdy at5-)§§\°§ é«{lﬁhltf o7 ompelethyd 168061 ) of
pipafdmécdi ety m37 My THEX WIRE BY hriphpemsicdi Agollition of 2.42 ml (38.86

mmol) iodomethane was added. Over night, the solution was naturally warmed to RT,

poured on aqueous 10% KHSOj solution and extracted with ether (3x). The organic
phase was dried (Na,SO,) and evaporated to give 2.81 g of a mixture containing 40% of

the desired compound and 60% of starting material.

Repetition of the procedure above gave 2.81 g (quant.) of crude title compound
containing ca 10% of staring material. MS: 272.3 (MH").

B) (rac)-3-Hydroxymethyl-3-methyl-piperidine-1-carboxvlic acid tert-butvl ester

6.14 ml (1.2 M in toluene, 7.37 mmol) of DIBALH was dropped to a dry ice cooled (-30
°C) solution of 1.00 g (3.69 mmol) crude 3-methyl-piperidine-1,3-dicarboxylic acid 1-
tert-butyl ester 3-ethyl ester in 2 ml of THF. The reaction was warmed up (0 °C for 1 h),
continued for 3h, cooled (-15 °C) and treated again with 0.61 ml (1.2 M in toluene, 0.74
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carboxylic acid tert-butyl ester (Bioorganic &
Medi ci nal Chem stry Letters (2005), 15(5), 1375-1378)

wo 20028221H3 of DMF was treated at 0 C with 0.13 BCT/RPRB7/053490

nmmol ) of NaH (55 % in oil) a_ngﬁ_after 30 mMn slowy
with 0.18 m (2.88 nmol) of iodonethane in 14 m of

RSP UEASY R LB o dhf llandl o apdpeutralized with

exepaetasd KKy sBhizion( Fhy mivhee ophieled Mibesheds, the organic
mg’se\ger%ﬁleﬂ%ﬁpé‘ (}u‘JeQus %%@QOI s&iﬁh@r‘ij d@i\égr(NM%d evaporated

d d
Nty Brdica ool (nyepang Fupde o008 § (Tebgr ioe bt

oIS A v TR bILOXASIBIAXY (MHP).per i di ne- | - car boxyl i c
acid tert- butyl ester as light yellowoil, M5 260.0
) 04

4 ] TEtTOXyTTE = - car boxyl i
C acrd tert 15 butyl ester as a |ight yeIIow oil
Sonlugioniond. 28 g (289awhol) phyc)33-hydiosypatayhgimethyhenipeyidime-1-

Pdrp&ér'l ?588 drt- ‘BﬁfyIPQS)Eé{rl W dzi’s@bl%& frd mpr (YHI @Z trtl?eratedl\@o °C with a
O] BTN DO 3 Y DU EPSE B UGS B - The

feaetidivay thesl ke cen@8ed td ﬁlﬁ}'ﬁéss 4n&y@6@pkbréied with toluene to afford the

B¢ BP0 Y BP0 B 50RE ME b0 W yel | ow gum

cont ar ning 25% of (rac)-(4-methoxy-piperidin-3-yl)
-met hanol  hydr ochl ori de.IntdBmediage 3 ( MH+) .

I nternedi ate 37

&rd C3-Misthhy Ao - m%ﬁﬂ@@/&%‘iﬁﬁ’éh VRl drsdene
CH]

rochlori‘de 25 In ogy to t'he procedure descri bed

Ap 18l Sddeth pothyls3- carppxylic acig tert-butyl ester
tert-butyl ester (|nterrred|ate 36A) gave the title
Aemmun@f as7lgi( 60 nyrabl) oWy rguin3 - hidBoxhathi] - § rbithyl-pi@eridine-1-

1% %g'lgiert gréy% %Qrg(]ﬂtgrS dzaote 391?5 nldrH ?(f ¥ HJ) % 1%11?’0% of

h)}ldrr@dhln@ i1 @i;ml\))f DMF was treated at 0 °C w1th 0.08 g (1.92 mmol) of NaH (55 %
f etfpt ﬁ:l}t%gfa%gﬁ ol emmopa P& bdEC rteeutfaﬁeerd%mdr& ae%o@s 10 %

ester. A solution of 4.00 g (2 no] )
K 98d estprstedovive ER6) (38)- aﬂtﬁ ofgage ﬁtlaseewere Vrﬁ%q Wlﬂsa%feous
Edft@r%ltddrNaﬁ@COt aQ ﬁe(gsla@:b/z NAEE, rﬁrfeﬂ@‘i/&d\f &80y ex%p‘mrdt&ﬂ dndogurified by
ohe
e icp et Pt e RSB IO B oo dbU e
tmPourkHBOblcales lepuid. aletSeritavi tMHCH2C12 (3x). The
organi ¢ phases were washed with agueous 10 % Nad,

ﬁg '@@@M@Q@@%@@vgﬁ%?%ngﬂe %Hfdcmoqgleby f2 I) afg

ield 3.30 g (64% of the title compound as ?1
HinaogyNethe H_r@ceztt,lge Qesg\gpf_d)for intermediate 30C, (rac)- 3 met oxymethyl-3-

methyl-piperidine-1-carboxylic acid tert-butyl ester gave the title compound as white
powder. MS: 144.0 (MH").
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B) Piperidin-4-yl-carbamc acid nethyl ester
hydrochl oride I n anal ogy to the procedure descri bed

wo evo7itzaies medi at e 30C, 4- net hoxycar bonyl am no- PCT/EP2007/053490

pi peridi ne-1-carboxylic acid tgrt-butyl ester gave the
title conpound as white solid. 'Ms: 158.3 (Mm+). 15

I nternmedi ate 39 Methyl - L RS ui%éi yl -carbam c acid
nmet hyl ester hydrochlorige—§?4§————
éhethoxycarbonyl met hyl - am no)

IoMstnil-gipesidin-dad bwxthanel taidlugre-aeetatput y| ester A
solution of 1.01 g (3.91 mol) of

f}rz{ftﬁld%?;wﬁéfﬂ?g&\dhmé@aqm%f itn@érg%dAihtecarA?wb 6thylapB®C 4-
er u late n
RS IPES Rl S Bl HDAeBo Gl pEgk HGh S iR he tile

{&bpSaridusabloylessndl. after 30 min with 1.95 nl (31.28
mol ) of iodonethane. The reaction was stirred for 16
h at RT, neutralized wt ous 10 % KHSO4 and
extracted with Et20 (3x )H g c phases were
washed with aqueous 10 % Nad, dried over Na2SO4
&MgsheamesthdrHmethyl-pireaidie idsedhleiidd ca gel col urm (n-
heptane/EtOAc 1:1) to yield 0.99 g (93% of the title

Qo &R ﬁ@té@lﬁk@@éﬁc@fbéd foMaiterdfed A 33 1A {ONHB) 4-hBdroxymethyl-4-
erl

n; 4-

ﬂvm%erﬁ%zf el FOARLK 365 10 BeRA S P ored g Qb oag as white
§adid. i nt er nedi at e 30C, 3- net hoxynet hyl - 3- net hyl -

pi peri di ne-1-carboxylic acid tert-butyl ester gave the
title conpound as white |-Gy 34 173.0 (M) . WO
2007/122103 PCT/EPZOO?/O?%%%?EQQ§6—1nternedlate 40

& |d|n 3- carbami c aci d_ nethyl ester

?@)r g)epyilr( g-af}))methanol hydrochloride

- 3- Nethoxycarbonylan1no pi peri di ne- 1-carboxylic acid
]Icrﬁiﬂajldgb}tt& thegsbeddutdd @b agyr Irﬁerhh:ala}t)é’ medwm: deésTr-Blord 2-
or i rac

pRba e RETg st R ] ST B PaRere gum

M. 258.9 (MH). B) (rac)-Piperidin-3 yl-carbamc acid
met hyl ester hydrochl ori datdrmediatd 3y to the procedure
described for internediate 30C, (rac)- 3-

ert ﬁ'}’a W‘lﬁ‘w&lcﬁhﬁe&'ﬁﬁﬁﬁhﬂormr haXahd: OMBGi

ester gave the title conpound as off-white

t

A solution of 1 g (4.52 mmol) (rac)-1-benzyl-3-hydroxymethyl-piperidin-4-ol (ca 1:1
diast mixture, Synthesis (1999), 11, 1937-1943) in 25 ml of MeOH was treated with a
solution of HCl in dioxane (1.24 ml, 4 M in dioxane, 4.97 mmol) and 95 mg of
PA(OH),/C (20 %) and was stirred over Hy-atmosphere for 16h. After filtration, new
catalyst was added (95 mg of Pd(OH)»/C (20 %)) and stirred over H,-atmosphere for 2
days. After filtration, the solution was evaporated under reduced pressure to yield 0.66 g
(86%) of the title compound as a ca 1:1 cis/trans mixture, MS: 132.3 (MH").
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A) 4-Et hyl car banoyl oxy- pi peri di ne-1-carboxylic acid
tert-butyl ester A solution of 1.50 g (7.45 mol) of

woR®OT2240hydr oxypoperidine in 20 m of DVF wasPCBP2007/053490

treated at RT with 0.74 (7.45 pol) of copper(l)
chloride and 0.59 m (7.45 nmo of ethyl isocyanate.
The reaction was stirred fp m%ig! #a 0 C and the
partitioned between aqu a and Et20 (3x).
The organi ¢ phases were washed with aqueous 10 %

(a0t 3-Mathesgrmetier- e &la-4eal dydrashogidgnd purifi ed by
flash silica gel colum (n- heptane/EtOAc 4:1 to 2:1)

Dbk k&8 gn(e%?o@vnféfthvﬂlbeoetridtﬂeel@&rmsaﬂmcﬂ&ehlbgm ester and
Z?"V!d%vwoé\!methgxgnwt Ml DZDPE.rihm(er. ﬁgrbp ‘z'lm,aﬂc{&elitg)ar %tri[[]ﬁlgy to

alrail

t he pr ocedure descrl bed for i ntermedi ate 30C,
Aseluliph a6 .bagnybdxymolpopend)ei-hegdrbxy-driyalxytyineetladipdperidine-1-

Ea‘%é\dg)ﬂk' tclé’l%&%kﬁé’l g&c{ m%?)?g% %g\ggﬁqggltgl%nﬁénmét{e?s (2005), 15(5),

RO EPRDOTI0BBATOME-6 tentediohd . At (415 ¢ @-g&mmsd hgfiNaH (55 %
{nloiB3, aﬂh aﬁ&aﬁj 1%?19410‘)31' )(/lfﬁh (Ph@ﬁﬂ (2188”1%11@1) g¢ 10&Mnethane 1n 14 ml of

Acet razi nocar on r boxy
T%‘éﬁ%%ﬂwlé@iaéf’“rﬁ?dsf%%é‘ﬁé el leﬁutr@ liggs Vgll% %Oﬁgaqw )18 %
KHS©4 BT eﬂzaat@b«yl)dﬁ anbony).] THe-grende pl@hsaewae kmxlyddl with Squeous 10

RENEC 07 e it ind Ritanh BuF e Ty B A 2 cotppp (-

(1St BG/ B ) 950F toHDOI to yold0.0n3 ght1% X dfed- mﬁélpemérmﬁthmygnethyl

L1y 8 ter S
BERHARL MebBRRE L rrfbun PRUGTE 108 T oS ﬁ*ﬁo 2y pT) and
PHASEE1 e ram shbrrrakt-B-ragihevimethd tripetdive- Asrrbogylignsid tert-
BAYEQ&YHS ag-thﬁtg‘@Q)w oil4bh@fhifk bf @R - ﬁhﬁcﬁ@kﬁh@tﬂyltﬂmethoxy—
give 0. 84 ft l e, co white
Epridine- 11@%“/ 192@ derf- EAA@ estgs) ?3560 ﬁ(ﬁ' 1,3,41

oxadi azol - 2-yl ) - pi peridi ne-|-carboxylic aC|d benzyl
B85 {rac) - A Metbpomnsdtlon-piperklid@-¢ hiy6razblomdel ) of
4- (N -acetyl - hydrazi nocar bonyl ) - pi peri di ne-1I -

ﬁ?ﬁ&? lti) %e@o%éﬁﬁ@%@é%@ﬁ%fg% 1rft<%n?ég1al?é ?(?f? an '4%%&0%

treat
predwphioe il eivesdingel -carhexydia epid et -bitxhagersgave fheditle qgmgpound as

fRht ﬂlow gml &ftrxed 255 aﬁmaéi (B.m&u8BOpBtAdIn- ﬁ?@%ﬁétﬁ%l
m% %ﬂg lgg%t g/ﬁ% wi th aqueous satura

o1Ig% ( )aqueous phase was extracted wth
CH2Cl 2 (2x). The organic phase was dried (Na2SO4) and
and evaporated to give after fla ilica gel colum
(EtOAc) 1.69 ¢ (89% of ltllﬁeghqéigﬂzonpound as |ight
yellow oil. Ms: 302.1 (MH#). O
frag5¢-Miethepty--meshanyoeslel piptriding hydrpeierifeli ne

In analogy to the procedure described for intermediate 30C, (rac)-4-methoxy-3-
methoxymethyl-piperidine-1-carboxylic acid tert-butyl ester (intermediate 36A) gave the
title compound as light yellow gum. MS: 160.2 (MH").
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20 A suspension of 100 ng (0.33 nmol) of
4- (5-met hyl -[ 1, 3, 4] oxadi azol - 2-yl ) - pi peri di ne-1I -

wa@200box1b3 ¢ aci d benzyl ester in 5 m Et OAc anBPCT/BP2007/053490

Pd/ C 10% was hydrogenated (1 gfm for 1 h. The
reaction was filtered (Celite) ‘and evaporated to give

55.4 ng (99 %9 of the tl;tlimggggénd as white solid.
ME: 167.9 (MH). Interrre 4- (3-Methyl- [
1,2, 4] oxadi azol - l) I peridine hydrochl oride A)

E_Lp@gdmg{ qu:a,r[)armlcgic methy ester hydrochloride
oxadi azol -5-yl ) -pi peridine-I-carboxylic acid

AR IMEBHb W ca®ohPanmih S BlpdtilRR- 11ea?bo li@l&d‘t&t | bstef
acetam de oxine iIn was treate 0.76 ¢

éég@g@ggﬁgoh é?é Bglaagﬂéls 8&1) I{Iﬁlp(? & Cﬁ(?grpl}a%rl e,]andé{ 18l (3.00 mmol)

GEIBQNgn 5 il 66CHROL wasfreatdyd 0 °C with 1.62 ml (2.10 mmol) of methyl
r I 0

SRR R PTRGBARRR AL R E1n 38, RERKLEE i aaygons 10
KHiSO2 ahd emmtegidmcth Cb}qCMéX)V@hg@@wqm were washed with aqueous
R 1&%109%@5&4%f%ﬁ@ﬁ@zaﬁ&ateactnaeuﬁﬁed BPHAGIRA AUURONS (n-
saturate gn anﬂ \t}\p?te with Et tgté%&ldMS

albe/%té}ﬁ%l bﬁhls%)st%erl SdsHed séeegog% i Wpikgsoli
MeHCQAHENd aqueous 10 % KHSO4, dried (Na2SO4) and
evaporat ed to give 2. 19 g (70% of the title compound

; d. ;

hydrochlorlde In anal ogy to the procedure descri bed
Fronalogyde ﬂ‘pecprgg@ugﬂ@scmbe(d:fomﬂmed[atq?)OLC Al}methoxycarbonylammo—
?fp@ﬁat%% 9l z?bdylic 288 REF-bHiyN e g‘é% PR%¥leic6r@6LAd as white solid. MS:
ert- gty ester gave the title conpound as off-white
gM : 168.1 (MH). Internediate 44 10 (rac, cis)
-2 Fydroxynethyl-piperidHﬁu&m@HmhyﬂWochloride A) (rac,
ci s)-4-Hydroxy- piperidine 2-carboxylic acid nethyl

er, hdr chlaride solutl 00 nmol)
F@Hyl?&% q aﬁ) 1%?(%(1 Yq g['ecycqqr f}g éé‘i] oct an- 7-
one (Jour naI of Organl c Chem stry (1996) 61(6),
: ;2 ent-carbeilie agidtent bty gster
ofHCI |nd|oxane(138m 4M|nd|oxane 5.50 mmol )

andl o8 olhioltr% (9f91 %%@ﬁb?t%étﬁw&drbaﬂﬁam §tpkeﬁaﬁe 10¥&boxylic

H2- at nps for fter fi
301 (AT BROME eré%ﬁ&?ﬁé@é@ darSRCRF g é%ﬂF@ alhg with 0-26 ¢
(5. e@mmdtabfedatﬁ(wo@hm 2MELRO 30troinyiied ﬁ%)nﬂ 131924 B39G!) of

Ofélﬁt hﬁtt it ;F g)ac on was K me?f}op{%‘é‘{”&{;@ eBPrV\HZeedanMBCOId aqueous 10

% RHIDg and extydcied Vaﬁl BLO-(BEY. tTlt@LﬂTgéim@Eltlaecs t&erﬁetalstydd with aqueous
@6353@1(] 2Cﬁd§9&l Yhdr %z% Q/aétgra%d(a‘ﬁdg)%n@fg@ io} ﬂgsrhasgtc(a) gel Ctoll'tur?n (n-

ClSs roxy-piperid 2-car [1c acid
heptane/ Bt ob t@rqu% 08 @ (23%1 ofythe 41t16 gowﬁgpl}d as colorless 0il. MS:
dy3.t exrput yl - di carbonate in 10 ni

B) Methyvl-piperidin-4-vl-carbamic acid methyl ester hvdrochloride

In analogy to the procedure described for intermediate 30C, 3-methoxymethyl-3-methyl-
piperidine-1-carboxylic acid tert-butyl ester gave the title compound as white solid. MS:
173.0 (MH").
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CH2A 2 was slowy treated with 0.77 m (5.50 mol)
Et 3N. The reaction was stirred for 30 mn at RT,

w@oenrazkion i ce col d aqueous 10% KHSO4 sol ut i onPEIEP2007/053490

extracted with Et20 (3x). The d)rganl c phases were
washed with aqueous 10% KHSO4 and aqueous 10 % Nad ,

dried (Na2SO4) and evapona ove 1.09 g (96% of
the title corrpound as I|gﬁ‘{—$ﬂ§é§ty%—tow oil. M5 259.9
éra@)lgmemdleri memdlaﬁﬁm%hylsqsteahyd@@blfﬂﬁﬁper| dine-1, 2

-dicarboxylic acid 1-tert- butyl ester 2-nethyl ester

A) 5abus N &y drbBBYISmind - 8D e Al )1 - €drBSxylic acid tert-butyl ester
cls)-4- hydroxy pi peridine-1,2-dicarboxylic acid 1-

ert but ester, 2- et hyl stradO 7 2. 79
theamperduf BRe EritBSe sl (Bg - anbie 1 hgc-
pupeladheel ginetthe 6tl6 dorgpguhdrasmfibivhitd gdmel)S: TBIMBCH. ). Af t er
30 mMn, the solution was stirred at RT for |h.

ﬁﬁ'&’a&)' ]%BQIllngﬁl;gl &ﬂga i£8ci [Hé:[hvljesér BN dBIYRC! were WO

20077122103 PCT/EP200/7 0534 -53 adoed and stirred

for additional 3 h The sol ut| on was added to ice

%%r@togartd theqrpesdiueadesgithad fet pgerpsdiate e (Byani c
ca\ﬂ&f ldﬁ&h%ﬂpéﬁdﬁb Vath foxalithcaiieaobiaylllte¥pNathe title

dr| ed Naz‘%g)ﬁlfl Nﬁp {@%@ﬁ gi ve after flash

SIPPEHTdAs O WP {inP E Pac 1:9 to 1:4) 1.04 g

(729% of the title conpound as colorless oil. M

374.3 (M#). 5 D) (rac,

(tert-Butyl -di nmet hyl -sil jh?%rgfél)ate“

- 2- hydr oxynet hyl - plperldlne- 1- carboxylic acid

Edwl-carbesiic acid piperidingt-i ester hydrgchleridg| uene, 5.35 ol )

of DI BALH was dropped to a dry ice cooled (-30 O

APk Hth@AtarBimdy100-gipeAdiBs- lm‘Hﬂ)()XV(iE a&id tert-butyl ester

cl s)-4-(tert-buty[ - di net hyl - si I anyl oxy) -

i peridi ne-1, 2- car C tert-but
gl ﬁ@t‘l :O?Zéﬂj &’ 0}%#1%9@ - %ﬁ%mfgaolpg% i 6%5%113 of DMF was
e tov o R'T’W@tﬁ o (@ r45Jmfml)D ) of oopren(ipchlbtde Andh39 vboT.¢gmmol) of

éthgr Tl'ie%ﬁﬁg) O\?ﬁ% @Kﬁ\%&r Al?%tgtff)d;%nd(&eg -l\cz"tfoﬂed between

ﬁ‘@%?@tlti &Ww\lﬁgﬂr@dﬁw (30d Thi preanigubates Weoorashigbyith aqueous 10 %
NQCWd'r@H‘ over€a, B@XEX}aEJSra\f@ﬁarﬁPﬁJrﬂféH% fla¥ §1lhca%fel"&ﬂurﬁﬁ>(ﬁ

B BIAHT B0 | Al oA @l?‘ataeatls SFgogpde: taggelow il

oy qEaN{MIEED . ve) of t he t|t| e conpound as |ight 15
yeIIow waxy solid. Ms: 346.2 (Mt). E) (rac,
10Hé{gr ochloride A

cis)-4-(tert- but | -di rre | -silanyl ox%/(ggz-
Fyairadogy e thapropidyse desem 1foéaw@3@¢mt@: iddethdgarbampylpxy-

Blirdl SeRbY8Mic hid terfhubil edfBrQave WRSitlelBRpBHNA LS White powd
vmﬁ)t%h 1a ?Mgﬁy}gﬁc()f I—eICI Fﬁﬂdl oxang (11t1.2C p@ 2 I\/?ln powaer

At ane 20 stirred for 30 min at 0 C. The
reacti on was then concentrated to dryness,
re- evapor at ed
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with toluene and precipitated with CH2C12/Et20to give
0.05 g (68% of the title product as white solid. Ms:

wda3®7320104+) I nternediate 45 (rac, cis) PCT/EP2007/053490

- 2- Met hoxynet hyl - pi peri di n- 4 0 hydr ochl oride 25 A)
(rac, cis) -4- (tert-Butyl- ]thyl si | anyl oxy)

- 2- met hoxynet hyl - piperidl boxylic acid
tert-butyl ester In anal ug{;er]g%altaﬁezfzpr ocedur e descri bed
for internedi ate 31A, Srac cis)-4-(tert-butyl-
#i(mMaibyl-(3i34dayadinep)- 2 nyigedisipeet hyl - pi per i di ne- 1-carb
oxylic acid tert-butyl ester (internediate 44D) gave

ADe (N WcByCRIRHACkaRSo DL S1béeSifie-Ol darb dWlic #6PbehzyMste) -
30 B) (rac, cis)-2-Mthoxynethyl-piperidin-4-ol

hydr ochl 07/ 2 PCT/ EP2007/ 053490
Diineyet st Ofnes Luime SoLedrT oA Tor TRt piardpgeaBostic
dAE ,anl 102X5) g (Bi @-dmpt)an 28 Il tGHCl, of N-acethyl hydrazine was treated at 0 °C

dhasia g(s%g r@%}sl %macﬁ EREDORNITRL gge%'s@waq 'ngﬁar;n qued to

oxyI i"C “aci ester °gave ecl pi t

Mmmm@m Eq@Qus heYothH$@ @bﬁtﬁmﬂm cataqipd wéhﬁﬂaCdlz (3WB “The
n{d GMEI?)Nere M&h@d Wﬁﬁl 'a%ﬁ&u@@atﬁra(t&ﬂq aHCD@ﬁﬁa aqueous 10 % NaCl,

roxy mat
@?%fl:% anﬂ evaporate to give 0.84 g (87‘%) ofo t?le title compoulzd as white solid.

MB3eBZyk (M{HTydr oxy- pi peri di ne-2-carboxylic acid nethyl
ester A solution of 4.35 g (20.00 mmol) (1RS 5SR)
3. 1 I

in 100 mM of I\/EO—| was treated at O CW|th a solution
Sfsuspehsipn ofi 268 g1ie 26 5180 af 4-(U'-pMetd-hailexmesarbopy) ipiasriyine-1-

dvansicWaa vahiyl &4 ih8h na‘]a@et@hltmwas-lfre%teﬁcalt gtri veifh W8S ml (7.51
pressure, artlt

evapor ted under reduc e
) O BRARIPRTER LI The sAer g oo Brid Aok banieeflured
Br 20y, e@pbratdd) @lissalgeemusHallasel wasrabias ditle dqudohh saturated NaHCO;

! Et 20
T THESkE et asua e FENETKTR  Prdtdinagpose wes
driecbeN @S@E) AN 2804 vandated vagioe ﬁlteedlas}os@ravgl mIQ@an(@(‘é@)@l 69 g

0 VS:
gggobh& %ﬁ ﬁ@&g@? 186 }aetmrygn% NS y& 1 owre
- Benzyl 4- for I OXy- pi per| di ne- 2- car boxylic acid
(s Maitds N4 loxadiaz “PIpeRding (8. 00 mml ) of
di -tert butyl azodl car boxyl ate in 3.1 m of THF was

al sQ%eYls@ﬁ@e@Odﬂlgl(O B8 mifolMoN4-(xedthe+ [M3¢4] pxdddazal-2-yl)-piperidine-1-

ShiRbg Rotd el oy i an B Reg TORRR RS 1% e dhegled (@

es)eor 1 B, ThegeacBo @astiipdryd QQelite)i plemypqited phiive >ahdg (99 %) of
OG0T L OUTEAREL 0 kit THE Duri ng The
reacti on was coo ORT\NlthaWater

bath. The resulting suspensi on _was
Intermediate 43

4-(3-Methyl-[1,2,4] oxadiazol-5-yl)-piperidine hydrochloride

A) 4-(3-Methyl-[1,2,4]oxadiazol-5-yl)-piperidine-1-carboxvylic acid tert-butyvl ester

A solution 1.30 g (17.49 mmol) of acetamide oxime in 55 ml THF was treated with 0.76 g
(17.49 mmol) of NaH (55 % in oil) and the corresponding suspension stirred for 45 min
at RT. 3.00 g (11.66 mmol) of ethyl 1-tert-butoxycarbonylpiperidine-4-carboxylate
dissolved in 15 ml of THF was added and heated at 65 °C for 2 h. The solution was
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stirred at RT for 16h, then added to dil uted aqueous
10% KHSO4 and washed with Et20 (3x). The aqueous

w@baga2mes basified with NaHCO3 and extract ed meT/RPHD2053490

(3x). The organic phases Ver - W shed with aqueous 10%
NaCl dri ed over Na2804 and evaporated 25 to give 0.93

%)o(fend & ﬁi)PE{ lfl s%%&rgte%Ng—g(fﬂ ?All(lﬁ% ?thiaﬁted wi%hI Et,O (3x).
Ebmngamd phgseh wgmweybt w;h @qllleouﬁ/&tu@mi Wall§B pnd gjueous 0%

kH@J@;, &r{ear{ﬁaaﬁdz; and evaporated to gz e 2.19 g (70%) of the title compound as
enz yl-12i12eridin-4-ol 7.51 m (1.2

r o2i
‘Rﬁapﬁeg‘l}}@é\‘{g &Iﬁ"bol) of DI BALH was dropped to a
dry ice cooled ( 30 O solution of 0.50 g (1.80 mol)
BY @¢3-Méthyis)l;214|beaitydot-4-yl opipylidixy hpdehloddae- 2 30
carboxylic acid nethyl ester in 9 ml of THE The

eaan%ic;g?no‘ﬁ’lae prV\@gan deléprﬂ;e(a &t {n?%aflegﬁ%e 30&:& = §1§%‘&1 gd for

nperature, the ueous
ﬂ.@/&]@@ﬁﬂlcéﬁd}’l) WiEhédlev\h trbexydio agigstyrt-buhid ea@ﬂ@@g the title

@ Suies Jpewhid & i—g‘&ﬁ)saturated with WO
2007/ 122103 PCT/ EP2007/ 053 55 NaCl and extracted

with Et OAc (3x). The organi c phase was dried over
Na2SO4 and evapor at ed tjﬂéf‘r‘—‘?é—@.t—e'ﬁé g (85% of the
title conpound as off-white solid. Ms: 222.0 (MH) D)

(raacis)-2rapdoxgmbthgt-pipgridiniygol by drechldiide 4- ol
hydrochloride 5 In analogy to the procedure described

irfel ACarbb ks fgsa)ad]mgﬁ Ze¥{er 1?1 drochlorlde

W th CH2C12/Et20thet|tIe conmpound as V\,hlte vvd
Nsolutign o8 1 0f1g$-00 mrpel) (i 2350 - A penzyl-groxacagp- blcyclo (3. 2 1]octan-7-

offe wgﬁﬁmr@ﬁglaﬁﬂcmieﬁﬁﬁnﬁ (1998, oél(dsl)y 063l Pl TheamLeF MOH was
‘f{ drbetih i wohs 5 |”68’;?¥<t“b£ Eé%&h?@%&é?? pugoD and 109

fngrof iPdt @HEdi( 20 %)35A\waé staced Gies Hyéla-tﬂneqﬂmke thr 2.5h. After filtration,

Rl)%%gs/\tfalg xlfa Bg{ Bﬁjcllei égcgjocle% ég%u\fg glllc? slie(ﬁ:@lt%q ?%ro’%? E@IZCIZ/ Et,O

tmytpid@rﬁd @@3%) ghthepittmempoluind as aBo mteS)OWI%Pa)I\/IS 160.2 (MH").
Internmedi ate 48 15 (rac, trans)

B Y, QES@)@YH?&II&X{' pilePRliHed], P-dR-aPboxINEE Q8 mlt@ﬁlb@@vl ef¥r 2-methyl ester
(rac, trans) 4- Hydr oxymet hyl - pi péri di n- 3- ol

hydr ochl I anal t rocedur.e. de .
Rsplufianof hebide o Bl B oo BBy R SRR ErboSic acd
heeiyd xstﬂﬂtyldydchMrphramdl o13: (@l62(rhblloibeiuter&bﬁtylni_1@ab<ﬁm@in 10 ml
Xﬂ tl IV slow’l\ly trea%edewgh I0279 ZH%I\%%@%% %?{3 Iteé% ofi was stirred for
B(htren ma]&{f ,aucelretbon ice cold aqueous 10% KHSO, solution and extracted with Et,O
(3x). The organic phases were washed with aqueous 10% KHSO,4 and aqueous 10 %
NaCl, dried (Na,SO4) and evaporated to give 1.09 g (96%) of the title compound as light
yellow oil. MS: 259.9 (MH™).

C) (rac, cis)-4-(tert-Butyl-dimethyl-silanyloxy)-piperidine-1,2-dicarboxylic acid 1-tert-

butvl ester 2-methvl ester

A solution of 1.00 g (3.88 mmol) (rac, cis)-4-hydroxy-piperidine-1,2-dicarboxylic acid 1-
tert-butyl ester 2-methyl ester and 0.87 g (12.79 mmol) imidazole in 2.5 ml DMF was
cooled to 0 °C and treated with 0.64 g (7.7 mmol, 1.1 eq) TBDMSCI. After 30 min, the
solution was stirred at RT for 1h. Additional 0.12 g (0.78 mmol, 1.1 eq) TBDMSCI were
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(rac, cis) -4-Methoxynethyl -piperidin-3-ol
hydr ochl oride A) (rac,

wee@yAL1Benzyl - 4- met hoxynet hyl - pi peri di n- 3- ol , PCT/BR2007/053490

ci s)-1-Benzyl - 3- net hoxy- pi perg3d| n-4-yl) -nmethanol and
((rac ci s)-1-Benzyl - 3- net hoxy 4- met hoxynet hyl -

%Jdcf% Istrl]nz_%_éqtr) ada?lpi’{éll_iﬂ{] e s%hﬁ?orr]lngfs a,dﬁgd {Egl% ‘)«gt%I ilnd extracted

Vite Bt (3sh Ohd prigaTaic Ab@%s W\’ﬁ(ﬂ vgmbecBWlth mmg @ﬁd aqueous 10 % NaCl,
3{@&9@?&1@%2) a'nﬁ eGdei‘llte@fto %b@f‘f@gﬂasﬂ sﬁ@&t%gccﬁﬁmg (- H@b%atﬁe/EtOAc 1:9

tassiumtert | at e
‘é’f]t‘é)r %g Fﬁzr(o)vﬁftﬂhe tﬂéq WRP‘Wdtaﬁ cploglgss ppl. ?T?Mﬁﬂof
i odonmet hane in 20 M of THE Over night, the WO
D0 0rék 123 10 G e PBUHHRA R YO SiEBAR D xv Y-S Ghydedxiriedtyl W seridine-1-
nag ur IIai gles? RT, partitioned between Et20 /
HCO3 and extracted again with
Et 20 (2x). The organi c phases were washed with

44000052 dhinrodncad, NaHOOR)) df PEH Ll ens d@@@@t@/@mm@&d( -30
@@dsoﬂﬁl‘é% o@flto@ (9%@Inflﬂnegt<ka<enag é@nm&ﬁtmhﬁeqlgwsﬁa loxy
(i, F. The

NH2- col umm fept ane/ ? g
B}fpel(lqi@g 1 QCplg)mbj_)Xglc acid 1-tert-butyl ester 2- methy esterin 1

haazod wé'mﬂﬁiﬂ?:ﬁwpﬂ)fbr PhRp ant@hd};’d:foﬂl slaSsobleghit15ye)) hadvtreated

Rork B aeP el N dotyee, 097 e BPpThALG e MAB oC, ne
wdastjorlwimarenylali B:dnatthagoeo pi 1896 KO Lolrtlonmdhb anpfurawas extracted

.tﬁ Q{he}[ g;!) W‘L\Pfte ﬁ%’;ilnhc eﬂ\@geﬁe y % @&Wﬁiﬁh aqqale%&)s 12[;)9/0 ﬂ?(fb%%lutlon, dried

(N@§O4) and evaporated to give 0.98 g (quantitative) of the title compound as light

f;éu%)m}a epRY IMS- ﬂgtzq 4- met hoxynet hyl - pi per| di ne as
I ght 0 yellow oil I\/g 2502(M—H) Rf 0.02 on

solutlon of 031 g (1.39 mml) (rac CIS) -
Abehiph-of 0116 tgi 04y mrﬁhhly lof f;nap@lsD di- (ter8-batylidimethyhsilanfloxy)-2-

W&hg @ggﬁcﬂnwfl ;&i t- Butgﬂ'esfle% d@solrgérde%ql%PgﬁMeOH

p2as ‘q@mgﬁ)e"@wﬂ]@ p sglutigy of gy dipxaner(4412 opl, 4 Mhig dioxane) and

SR A 10280 Hiin YRS °CVEROFAL IR wAURRLASREN tkdle ARLUIQRES, rrleleeaporated
ur e

evapor at ed der ed press
SH eleeqﬂmrﬁffla?ategwg T Ebore su6 g as 3% Oéﬁxm}t@éﬂoduct
sOWhite soMB; M#G333(MHF). Internediate 50 (rac, cis) -
(3- Met hoxy-pi peridin-4-yl) -methanol hydrochloride A)

(rac, cis) -(3 -Methoxy yl) -net hanol
hydrochl oride 20 I n ana IIOI obés eg <A rocedure descri bed
for internmedi ate 49B, (rac, g% -1-benzyl - 3-

(e eimly2- Meﬁwmeﬂwltpwepdntﬂwéh rochlpride rredl ate 49A)
gave the title conpound as light vyellowoil. NS

A46:a3, idVHE ) tert Bilr@ ATBRHBA-Gilandloxy)-2-methoxymethyl-piperidine-1-

carboxvlic acid tert-butyl ester

In analogy to the procedure described for intermediate 31A, (rac, cis)-4-(tert-butyl-
dimethyl-silanyloxy)-2-hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester
(intermediate 44D) gave the title compound as colorless oil. MS: 360.3 (MH").

B) (rac, cis)-2-Methoxymethvl-piperidin-4-ol hydrochloride
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(rac, cis) -3-Methoxy-4-nmethoxynethyl - pi peridine
hydr ochl oride 25 A) (rac,
wa@e®yAR1det hoxy- 4- net hoxynet hyl - pi peri di ne PCT/EP2007/053490
hydrochl oride In analogy to thg procedure described
for internediate 49B, (rac, cis) -1-benzyl-3-
t hoxy-phLper.i 4 t
fmana?(}g% &R t rogedﬂre %ééu% egggﬁhﬁrt]ﬁ%neglb?e &Engrq )a&g/ézl(?%Bu‘arl

lmed)yl smmmﬂimgmosym@hylamzm@n@ammxyhmad tert-butyl ester gave

)epﬁréﬂaﬂjtaﬁBﬁ with I(/I%@H/Etzo the title compound as white solid. MS: 146.0 (MH").
CI S dr oxynet hyl - 4- nmet hyl - pi peri di n- 3- ol

hydrochl ori de A)

(tac) - 1- Benzyl - 4- et hy| - dnkgmediateds i ne_ 4. car boxyl i c
acid ethyl ester A mlky solution of 7.75 g (69.02
(ragltyane)-2 {ibtdasgimuthylepiperidinyd-alttyydrorhlddent of THF was
5 cooled (0 © and treated portion wise with 10.44 ¢

?ﬂ el 2 %arb Ky lic acid meth _cster

Y qe
nperature did not ri se over 5 After 1 h at

C
Ahelienet fa 2B%0¢ BrndH (RS BOR) Znbengd-¢- péaaeeaaa@pcomﬁ 2.1]octan-
PiohB (ﬁ)u@ﬂal ¥ O c7@he\ﬁ;[t1(?%1‘( 1996)} QL’(@DTEID%EBQ) |1I|ﬂ 160 il ofdileOH was

G It adofiion ohH G 2 S0 eRea FE L Ry fg mmoD

siad whd MredThlezw@ﬁUST}mhamems tpexitecchdxd reduchd FteRire,

§ar{1)[1on Tcr' 121 v%i;%%%icﬁ%e%j v?‘gl?é 11§ %%ﬁf&d’%\f%@g@gﬁﬁ%ﬂ%) {2X) The
gineeusplore yag baedofith zmeleou& fabireleAPodidOsandortinged with Et:O
ohd) - TR o?t%ﬁﬂpl(a%i"b)ere @lsh@ﬂ %th 10% NaCl, dried over NaZSO4 and

ci §) - 1- Ben roxynet hyl - 4- net hyl - pi perldf ol
W@or(a,teélcto gl\fe% g 311_85%) of the tit e compound as a viscous ye low oil, MS 250.0

Bapryl - 4- hydr oxymet hyl - 4- et hyl - pi peridin-3-ol 15
24.33 m (1. 2 Min tol uene, 29.20 nmmol) of DI BALH was

E%d 1O, enz -4- &)rm 0l ed egldme g)car%m Lﬂclag fthzl' egélerg

(rac) 1- benzyl - 4- met hyl - 3- oxo- pi peri di ne-4- carboxylic
Acplitientvf [1.84 snld8.0p mis3l) mf dipfertipRylQzedicaibgkylatetimd.1 ml of THF was

??g?édg@% Y@ﬁﬂ%ﬁb%ﬁl E%thé’f’ﬁﬁg?g) 2! Q)lﬁon &ﬂ%(ﬁ@(z}(&) Ig')no@)n(Qac, cis)-

aln Min tol uene

hhsnayldh @mmpewhp@ﬂ Carhor fr?rd ricivy Peic £1B4 (328 mmoD)
H8iHeh @l h@@ﬂm@l dnld 0.3 8®W0ahed]) dateiewsidaR 1 1A TRHSMuring the

R e

stivle cha (REDM0s 1610%h &agdded 0d dilitod aqakoiue dOYPNEZSO4Ind wastied with Et,O

PIDAEHFlkalP ol RS DLt g;vhg-ﬁggﬁbb G S8l YA EO (3. The
efgpic phassnrigre Washydmihypaeedvs10% WlediB@Nﬁz&pﬂ and graporated

0 @e v. 9§§%F§rud@?ﬁﬂﬂl@t Oithsh siYRa ga%@lulm( MitidptarGEQD ZD0H5) gave 0.53
a cis/trans, m x

ur
g?@%m BOHSS PP A} S RET TGN ol M RGO (M),
pi peri di n- 3- ol
Q) (rac, trans)-1-Benzyl-2-hydroxymethvl-piperidin-4-ol

7.51 ml (1.2 M in toluene, 9.01 mmol) of DIBALH was dropped to a dry ice cooled (-30
°C) solution of 0.50 g (1.80 mmol) (rac, trans)-1-benzyl-4-formyloxy-piperidine-2-
carboxylic acid methyl ester in 9 ml of THF. The reaction was warmed up (0 °C for 1 h),
and stirred for 1h at this temperature, then added to diluted aqueous 10% KHSO, and
washed with Et,O (3x). The aqueous phase was basified with NaHCOs, saturated with



10

15

20

25

and 0.19 g (11% (rac,
trans) - 1- benzyl - 4- hydr oxynet hyl - 4- met hyl - pi peri di n-3-0

WO 2@3/12210%/1 scous orange oil. MsS: 236.3 (MH) QrCT/ERZDY7/053490

ci s) - 4- Hydr oxynet hyl - 4- et hyl| peridin-3-ol
hydr ochl ori de WD 2007/ 122103 F%T/ EP2007/ 053490 -58 In
ggél 9 ea(tr[r%cttegl] Gt rﬁ@%?"d 18 %%%&éa?i?c%ﬁa% wlag]&r?gdr@zgf @52%04 and

ogenation 0O
qvapelrmdl tozgmmw%ﬁmf themltlﬁelon;poupd@epffdmte@obd MS: 222.0
§ Niptrer medi ate 52B) in MeOH gave after 2.5 days the
itle conpound as Ilght yellow solid. Ms: 146.1 (MH).

hydr ochI orlde A) (rac |
It ansyegy 4o HIQECb’rOdEﬂIlIBEt dhegtrilfedrfet mydraeid aer 35N, ka8, todns)- 1-benzyl-2-

chfjrggy%{l” I gﬁertllcﬁn%lsﬂ g%gé/ df{e? E&g%lgﬁlgﬁ%\g%ré}{c@slﬂzbbﬁg title
tmap@)ndlasbdntzmowdﬂmw d)%%/ﬁréMﬂ'l) 4- et hyI pi peridin-3-0

| (internmediate 52B) in MeOH gave after 3 days the
title conpound as |ight vgkdrgwdwesys solid. M5 146.1

(MH). 10 Internediate 54 1I- T(E) -3-
3 ol or o or phenyl ) s 261 Qe [ 1 41
1-[(E)-3-(3-Chl oro-4-fluoro-phenyl)-acryloyll-[ 1,41

4 |c&ant- Hydiomemtthyhpipkeodiy-3-ol hikodladddur e descri bed
for internmediate 1A, (E)-3-chloro-4- fluoroci nnam c

gf%gé@g%qo the pr. ure esc 1bed for intermedjate 3 (rac, cis)-1-benzyl-4-
tetr al(w) e éll I azepl n-5(4H) - one gave
hrdroxyra¢thyl Hlserebﬁp%o eé\@tlﬁmﬂh@n%ﬁ?ta aJmeBgy NImbRR 0, 2629-

1&91) Wtiee MBEE@hFo Rl ak-lighf Bowdrsolid. MS: 132.3 (MH).
(3 D|f| uor o- phenyl) - acryl oyl] - [1,41 diazepan-5-o0ne

A

1-[(E)-3-(3, 4-Di f | uor o- pHBIEMEdialsds o) | _[ 1, 41di azepan

-5-one In anal ogy to the procedure described for

(nat,@rams il dledroxymé¢thyl-gipdridint 3-adreleodendec acid 20 and

2,3,6,7-tetrahydro- (1H) -1, 4-di azepi n-5(4H) - one gave
akitkdr8) 4 SR &Ry1YAHdrEdin S0l drd\éﬁlor%l%l 2 (M),

nternedi ate 56

1- (E) - 4-f| uor o- phe yI) acryl o

Irualzaéqtsy t9 ﬂmma@r @%swlre)d for pnjcrppe zﬁt%%%bm@% - “hepzyl-4-

H;ydrbﬁ)mahﬁsp@éﬂlmh@ 6t (Helkatioa phiiiyh hetacyyluay 47; Kby 1@ 2629-

2880, aa\pe"the ghe XOI}ipounc{ as dré"r:ll'gedsloﬁ‘&ﬁ\ﬁgzq_?)é:lgQI@[HW.

Intermediate 49

(rac, cis)-4-Methoxymethyl-piperidin-3-ol hydrochloride

A) (rac, cis)-1-Benzyl-4-methoxymethvl-piperidin-3-ol, (rac, cis)-1-Benzyl-3-methoxy-

piperidin-4-yl)-methanol and ((rac, cis)-1-Benzyl-3-methoxy-4-methoxymethyl-
piperidine

A solution of 0.80 g (3.63 mmol) of (rac, cis)-1-benzyl-4-hydroxymethyl-piperidin-3-ol
(Helvetica Chimica Acta, Volume 87, Number 10, 2629-2661) in 40 ml of THF was
treated at 0 °C with 0.45 g (3.99 mmol) of potassium tert-butylate and after 10 min with
slowly with 0.25 ml (3.99 mmol) of iodomethane in 20 ml of THF. Over night, the
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he procedure described for exanple 172A

In analogy to t
(E)-3-(3-Chloro-4- fluoro-phenyl)

to 172C, 1-]

wo awryutayd | - [ 1, 4] diazepan-5-one (i nternedi BEBEEBD)7/053490

and net hanesul fonic acid
2-((R) -2, 2-di met hyl -[ 1, 3] di oxolan- 4-yl )-ethyl ester

iq%}/t)?ont ‘If%% Iialttrla ){T‘é’gﬁgé)%gyﬁ%aﬂ tﬂ)lﬁed % &eeyﬁtz(ﬁﬁaqugo&s%’rated

NeELC(8a0d cTmardaginf Wit EbOpRehyThe argmyit plyasps were washed with

Lhe()ﬁs éaﬂ%‘&t&%%ﬁ@_(ﬂ? Liiliﬁcgf g)vé_}'}@aéﬁ(s &agg%g/k%loa;ﬁ)ga;e after pur1f1cat10n on
Sba1cHuin = rlamhsal ggy D0 OE g Sakhed 0 o (1Bt -1

lfJéZi_fzyll DherRedhatie]-biberidm- 34)1@hllgft@'elﬁrw Hil,uprsegigmavtix), Rf = 0.39

aci.d and .

??@g%%ﬁgW%QPéﬁ?H¥%ﬂ%Qéﬁlf'4 di azepi n- 5(4H) - one gave

the title 15 conmpound as white solid. Ms: 297.3

Q.VHg ) 209B) of (rac, cis)-1-benzyl-3-methoxy-piperidin-4-yl)-methanol as light yellow

[ QrQ- (4-iod
G236 Qi XS 1 bAoA nepebYiERsh 1
rocedure descri bed for exanpl e 9A and 9B,
qnct Q Q g gl({o@_ ard syl engyliiorg —ﬁyqn)fthoggp%h&lypl}oerldlpe as light
Yellblv ¢li, MEPH02IMONE), ga&e) (IZhﬁl dilidap@ winpamanaBtOAght.
yellow solid. Ms: 478.8 (M+, 1Cl). 20 Internediate

; 2)
(rac) 1 [(B)-3-(3,4- D'fluoro phenyl)-acryl oyl | - 4-(2-0x
Arsahyionef Al p-([ .39 2}dp sepans) S-berrl-t methaiyomyhil wipdsigin-3-ol in
9'&9%@ @H@ﬁ v\dﬁ %&Bﬂeg @\chfé){olﬁi%ﬁlr(lﬁ 18131404¥aqueous 1N HCl and 30 mg of

| yor o- 25
gé}r((y 18y40 ar[dlwaﬂ S&Frﬁééﬁﬁﬂ{sa@?@%b?rﬁf@r%@d’r AT GHyatighgthe solution
{vh@&apdrated; AIspemieatinytctomiilé antevabdiddtahinafnder g@lik&l pressure

w@gf@k& ga@upﬁltgﬁfgve?)’ éff,e)&WeA'og}%ggéd i3] %hb%?ol@é%@ 146.3 (MH").

(M+H). WO 2007/122103 PCT/ EP2007/053490 -60
Internmediate 59 3- {4- [ (Eyer@ediate 50

(3-Chl oro-4-fl uoro-phenyl)-acryloyl] -7-oxo- [1,41
gja@ Zc?s[ls) 2B 'l\ilét!l%;?} Eﬁ@ﬁeﬂf 1 QB' rﬁ@t‘ﬂXl@ﬁﬁQ‘hrochlonde

' oro-4-fluoro p
5

)-acryl oyl | -7-oxo
ln anal ogy to
heldprdecdur e8esEtEE DROARMEIERE FACand 2B,

1- [(E) 3- (3 Chloro 4- quoro phenyl) -acryloyll - [

Iln éﬂal@gyaa elpﬁpiro&duwd!eséﬂﬂﬁﬁdefbfrﬁﬂemiedlﬁé%%ﬁame dif)el -bérdyk3-

fnn e(r)u nd pert n—%oylf) anogHrq%erI[}@dlat%%%Ag géme ’[1&9 20mpound as light

yellow oil. MS: 146.3 (MH").

Intermediate 51

(rac, cis)-3-Methoxy-4-methoxymethyl-piperidine hydrochloride

A) (rac, cis)-3-Methoxy-4-methoxymethyl-piperidine hvdrochloride

In analogy to the procedure described for intermediate 49B, (rac, cis)-1-benzyl-3-
methoxy-piperidin-4-yl)-methanol (intermediate 49A) gave the title compound as light
brown oil. MS: 160.2 (MH").
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10
3-{4-[(E)-3-(4-Chl oro-3-fl uoro-phenyl)-acryl oyl]-7-o0xo

WO pdy4idvazepan- | -yl } - propi onal dehyde A) PCT/EP2007/053490

3-{4-[(E)-3-(4-Chloro-3-fluoro henyl) acryl oyl | - 7- oxo
-[ 1, 41 di azepan-1| -yl }- proplona?dehyde In anal ogy to

t he procedure described fQ di ate 2A and 2B,

1-[ (E)- 3- (3- Chl or 0- 4- 151 erﬁ‘gaﬁ{r@yn _acryloyl] - [
1,4] diazepan-5-one (internediate 57A) gave the title

@@mvarﬁdiﬂgmmnﬁ@yk@m@hylmpemba 3tol(hydrochiqyjde
Internedi ate 61

Ry @40 ABeRzyRA4OmBhOPY oko [plpdideh 22 2 PRyl L /Y BBN ekt £
acid tert butyl ester A)

SanlSrahtPp 5 adPEp? sty oLedlr S fet DRI ta Gyt THE was
dedat (05E) ahd [reatacﬂ eortaivatewZi 18A44d g2B.06moxa) of etiyl4Y-benzyl-3-
g;& ARG Lok 1358 &,ﬁ%%&a&ca%hﬂe &f{ht @H%@gh@r SAIUE IS °c.

qgoun as cotorless
Aﬁmt L bat §T)the reaceomeas enobedg® °Cl prad gagyd slowly with 5.07 ml (35.70

df 1‘8&81%?%1'3}{& Y| ﬁ’ﬂEBf din; %‘ft@f 439 a/(\kT the reactlon was cooled (0°C)
X

r oxynet erid ar box
enﬁewmélé%dt Wi RS %%fﬁt@éﬁ? BiCiap! 0@05 iawoﬁs phase was
é‘ﬁﬁ%ﬂcﬁedﬁfﬁchEﬂQ@dBﬂ)X Wfi%tdﬂgdmcpp’l{ds&l werdwashed yd thogjuleouid sdtiamdd NaCl,

ot o N gtupistag Yo s 887 330 s SE S0 BORd as orange

PICTMEP2ZOT(MBBA90 -61 and 8 bar. The suspensi on was
flltered and evaporated to give an yeIIOM/0|I The

syl hdadraxgmettyl imethylopieridin-3agl ext r act i on (water /
brlne / AcCEt) and two crystallizations (AcOEt, MeCN
@H%:&Qn Qay & tbl%‘r’le,w(QZ)S%nogfoftmeAme@ droppaund dagice vooled (-

i
3 T SRR ey T P - ok i -
garb@xyﬂ@ anndethyl edter in 37 ml of THF Over night, the solution was naturally

(vaﬁﬁéd% rbif%g%az@ cﬁbvg{d%é%t% Ly M}P@bé diing-> %{o@@éf%' 7,30

I oxane was treated
mmqﬂ) nf\PH@LH Afterx‘hh et REyrthg mcfa@n P@'s peytighiges wighyicecpelpdaqueous

GARAYNY, RPutiMH. I1eSRiktFe Qfag-é(tﬂic{ea%% eth&3x)l &e rganic phases

t er medi

&fpr:‘e)w%he\gwﬁg)wy@uﬁ)}ﬁlg/ogﬂgg@% %ﬂcﬁa%legqls ]&% NaCl solution, dried (Na,SO4)
&am;yfawozgmhﬂfm flasB-sitieh GeDeyhmth YCHpsls/MEQTE 9%1 to 95:5) 0.28 g

i]%géj) Fr,]?ec?%%?go Vé/l Ql:lharérodiyme)thy? 4- me‘[(fillnyB1 ana Iﬂy,J) 3l & d \Hscous

orange oil, MS: 236.1 (MH"),

0.20 g (12%) of a cis/trans mixture of (rac)-1-benzyl-4-hydroxymethyl-4-methyl-
piperidin-3-ol

and 0.19 g (11%) (rac, trans)-1-benzyl-4-hydroxymethyl-4-methyl-piperidin-3-ol as a
viscous orange oil. MS: 236.3 (MH")

C) (rac, cis)-4-Hydroxymethvyl-4-methyl-piperidin-3-ol hvdrochloride
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drop wise to a solution of
5- benzyl oxy- 4-chl or o- 2- chl or onet hyl - pyri di ne

w@ 2ugtizabs an 15 Journal of chemistry, 1977, 30PCBRPI0T/053490

130 m DMSO. The suspension was, heated at 100 C for 6
h, poured on ice, extracted w four portions of

gll\;%la%O e &’ng&gtu @%Q?Y%Dcefﬁ f%yﬁge?ﬂi%d %49@“@%&%%1 8 n of (rac, cis)-
g1bvezy12 f&@r@yn(e@m%‘l mﬁﬂwhewrldmé@bhp@unddlaW@B?smM@OH gave
£f%éH2)5 daﬁl t}fertﬁfé’coﬁip%lmg aé\ggﬂ;g%mrgi&gmgw. Pey.i ghimr$- ol 20

A suspensi on of

5- benzyl oxy- 4- chloro 2- t hoxynet hyl - pyri di ne and
0.20 g 5% Rh/ Al ox in 25 iﬁﬁ@ﬁ%ﬂ—t 3 was stirred under
hydr ogen at nosphere 20h at 50 C and 8 bar. The

Gus peins)-oHyskexyimdthgr £ thetlepl-piyoralied-dhgdmuehlotided by
silica gel colum (AcCEt) to glve 0.55 g (99% 84%
2 ! \ . ] |

rac, cis) Met hox methyl. methyl pi peridin-3-ol A)
frear(aha%@ Hwoﬁféﬁ@‘ieé%%ﬁdéoh@ﬁﬂmedk@%? » Hygroggnation of {rac,
trHi‘?sl) hap&iz 114-%9d19) ﬁa@thmjrﬁet BY1-3iP&i ARSI (Gitédmediate 52B) in MeOH

y r,i di.nemet hanol 1

e T T e A TR0t
NaH (55 %in oil) and after WO 2007/122103
PCT/ EP2007/ 053490 - 62 3(ntarmediaté¢dt 1. 35 ni (10. 00
mml) p- met hoxybenzyl chl orid. The suspension was

gﬂ)aﬁfk-bﬂléﬁém 43%&9 cféﬁ) %gryﬁ};g_ﬁhgd{ag%hl QP Xture

ut e

wth 1M NaC)—| and

(AcCEt) andcryst aI I | zed (AcCEtn n 5 hept ane) to gi ve
In &8¢y (6 0d protedufeddstiibed foohmpatirdias1 A (Bh3tddlaol4-d.

SR RIS I Ty avap Bk iremin AR P e e
torepdurEbasgvi(ig. s0d.nvib1 297 @f(MH", 1Cl).

[ 3- (4- Met hoxy- benzyl oxy) - 6- net hyl - pyri di n-2-yl |

-methanol in cold 10 M [JHEBiatd53vas treated 30 m n
W|th04lg(1030mrol)o'r NaH (55 %in oil), then

ne was_added and the
;l/-é E%W%{J-?agﬁ%ﬁ%ewﬁsaﬂyﬁwgﬁﬁ>ﬂ%1%&ﬁpaé&% P8Eti on (wat er
/| CH2Cl12) and a chromatography (silica gel, AcOEt/n-n-

hemt[@p}-(ﬂel@ﬂao&ﬂpﬂerﬁm—ar%l&ﬂ%l,qafdiztzhﬁart-ia{olne conpound
as a yellow oil. I\/IS 274.3 (MH#). O (rac,

‘Bi 1(%%/'@0)( > enz hes@ 115@{1%}{ t%ﬁfatﬂ (g) ql4 1ﬂuo%o§1nn§m1c acid
2\hitos - toyre r:rger{é “rdiaepin ok hren wedfég il P 5@mpphnd as white

g(mde[\/(geggla’gg\@ to gl ve the title conmpound as a white
solid. 15 EO 2 (M),
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Internmediate 65 (rac, cis)-
6- Hydr oxynet hyl - pi peri di n-3-0l A)

W@ ea@c)2AeHydr oxy- 2- met hyl - pi peri di ne- | - car boxyPCTERZIDT053490

tert-butyl ester and (rac, cig).

- 5- Hydr oxy- 2- hydr oxynet hyl - pi peri di ne-1| - car boxylic

acid tert-butyl ester 2 } dlté§% 28 mmol ) of

6- Hydr oxynet hyl - pyrldln-376¥ggy%r0thlorld was

hydr ogenat ed under the conditions described in

1t r3nEdChloso-g IBiorrphenylirdery oyl b 6R) waexiging b ethyBd 1i4hdiazepan-

5ok DMF, 5.60 m (32.00 mmol) of Hunig's base and
3.56 g (16.00 nmol) of BOC20O were added and the
I

(154 Idia@aaa@eﬁ pné\cCEt / l\/leC]—|) gave 0.35 g 25 (15%

(rac) - 5- hydroxy- 2- net hyl - pi peri di ne-1-carboxylic acid
ert }
g e[nalo%gttg %he Bgﬁ]&t[lré@esc%ghférder%x rre%?%%dtoq’@é ﬂéﬁﬁ%%/??) -Chloro-4
@qpb}dwvh)@ca&qy lt@dtazmsmyﬁ :13 letermﬁdlméﬂﬂ pid wethanesulfonic
£G4 2Q5dﬁ‘1 I f AoPIN- 0 ]) - etMPiestéBavd t M) d as pink
2 075{ 103 IPETC% D ioRst S4D- e—%ges rac, ci s,co-n)@ggun wp
peri di n- 3- ol hydrochlorld In analogy
to internedlate 62B, (rac, cis) -5
- hydr oxy- 2- hydr oxynet hyl -Iptegpmieddiate- 1- car boxylic
acid tert- butyl ester gave the title conpound was

P IR G B (o

anan.y to |nterned|ate 628

¥ ) - 81 sral Pat O8Ctert -
butyl ester (|nterned|ate 65#0 gave t|tIe conpound as
B Aoy tH% 08luirfdesMibedlfdPindern{cl¥tat 14,4 E)-At @il sroch-at e

ﬁﬁ%roér iy THLAT DebaCi RS L 40P Bt B e the il

GaﬁmoiﬁﬂmmﬂhaxyhgyﬂsdwﬁBZAMHD met hanol gave the title
conpound as a light yellowoil. M 146.3 (MH).

hydrochlorlde 4 N@thoxy 6- nethoxynethg py 9 g
fhanaiesydel the irrrslupedesgnlpdfonexapimie 34 2od 9B, I-[(E)-3- (4 chloro-3-

Hﬁ&ﬂﬂ)%h@ﬁ%fhﬂyiwr (i aezéparﬂlt%ﬁe atike B3 oryourrias lightyellow

wi.t h MCPBA, 3) H21 was hydrogenat ed
Vﬂ“% §M§}1n “Wredi at e 638 to give the title
conpound as

Intermediate 58

(rac)-1-[(E)-3-(3,4-Difluoro-phenyl)-acryloyl]-4-(2-oxiranyl-ethyl)-[1,4] diazepan-5-one

A) (rac)-1-[(E)-3-(3,4-Difluoro-phenyl)-acryloyl]|-4-(2-oxiranyl-ethyl)-[ 1,4] diazepan-5-

one

In analogy to the procedure described for example 1704, 1-[(E)-3-(3,4-difluoro-phenyl)-
acryloyl]-[1,4]diazepan-5-one (intermediate 55) and (rac)-2-(2-bromo-ethyl)-oxirane
(Journal of Organic Chemistry (1969), 34(12), 4060-5) gave the title compound as light
yellow viscous oil. MS: 351.3 (MH").
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a white solid Ms: 176.2 (MH). 20 Internediate 69
N- (2R, 4S, 5R) - ( 5- Met hoxy- 2- met hoxynet hyl - pi peri di n- 4-yl

w0 2@carAm de and N PCT/EP2007/053490

(2S, 4R 59) - ( 5- Met hoxy- 2- et ho_x (?pt hyl - pi peri di n-4-yl) -
acetamde 0.60 g (2.93 mmol)

5- Met hoxy- 2- met hoxynmet hlenPe¥1rn ﬁlla&fé yl am ne (prepared
by treatnent of the
5- met hoxy- 2- net hoxynet hyl - S)yr an-4-one wth aqueous 25%

3irbh) 8- B5Chlora-ddflugyoiphenyd ngrymﬂd oxquhb4 kdiszgpay1al)- 0

gromgﬂal&hggem (3.65 mml ) acetyl chloride and 1.25
0 M) Hunig's base. After 20 nmin, the

ﬂlfdpﬁﬂlaldéhﬁde rmgne5| um suI fat e and evapor at ed to gl ve

0.71 g of the title conmpound as a yellow gum The

LR P 5L AGE0S) S RRIELBI U ) 1 oo

flearocieomtatastytayphil 4 diaz¢nea-yene (mt?eEﬁdlﬁtel%bgeveah@tlﬂe compound

&Jéb?&r?e'sig&ﬁttv@%f@@ﬁﬁmmbhept ane) gave 0.09 g (11%
of the tTtle conmpound as a white solid. Ms: 217.2

(MH#). Internediate 70 (Irac IS
- 6- Met hyl - pi peri di n- 3- ol tegi agl@.le mol ) of

6- Met hyl - pyri di n-3-ol was hydrogenat ed under the
s-dad(R)i 3 65 Chides Srildned-phenylhraeryhetl- 2bro-6 BBl didzapan-1-yl}-
r hed (silica gel, AcCet / MeOH) to give
g%’f(?%i(%%g%) of the title conpound as a white solid.
I nt er rredl at e_ 71

ﬁ&vﬁlafﬂa'—i{'ae Of

(5- benzyl oxy 6- hydr oxynet hyl - pyri di n-2-yl) -nethanol

PURERTD R RCWRR R i e SRty 2 oy TP - (Xchioro-a-
R0OOLHEBOB Jacvydsyl |- é1a4: idedepan-B0at GgertmedibntEANgdicahe tifdB
A AMELTRMI LR, BTy e, Rl o (7470 oF, the

e Co oun ow oi | 190. 4 (M) .
Intermsdl ate 72 15 )
(rac) - 2- (6- Hydr oxynet hy| -1ptesmediatep13. y| oxy) - acet ami de

A) 2- (6-Hydrox) Tnet hyl -pyridin-3 -yl oxy) -acetam de

§.BH-8(4-6x85r )- Dl,/ﬂﬁlazepane 1-carboxylic acid tert-butyl ester
(6 Hydr oxyér%%tdtifi/}%{P pyridin-3-yloxy) -acetic acid nethyl

mCI per ben20| c acid and 3) tri fI uor oacetic acid
animadivgyde Yhayarecedueadesdribdt flor Baeragedivite ZAaNHEB, Tmodge Ot | diazepane-

fl%ﬂ%xm At Bl-butiesRYSR.NEE Bile VaSp EMAIPR ISl H1¥-©15.3 (M*-
tert butyl)

Intermediate 62

(rac, cis)-2-Hydroxymethyl-piperidin-3-ol

A) (rac)-3-Hydroxy-2-hvdroxymethyl-piperidine- 1 -carboxylic acid tert-butyl ester

A suspension of 5 g (31.00 mmol) of 2-hydroxymethyl-pyridin-3-ol hydrochlorid and
2.50 g 5% Rh/Alox in 100 ml AcOEt was stirred under hydrogen atmosphere 20h at 25°C
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(100% of the title conpound as a white solid. M
183.3 (MH). B)

W@ ea@e)i2A60% 6- Hydr oxymet hyl - pi peri di n- 3- yl oxy) - aR€L/BP300B053490

2- (6- Hydr oxymet hyl - pyri di n- 3- yéoxy) acet am de was
hydr ogenated as described in finternediate 63B, to

Pl et Sp99TR08 Pt b BHH Bl R e ot The crude

prodectmeditesated 7gth §.7 &g (40.00 wthbRQe® apdl 1pingdP3.00 mndlpHunig’s
ll)eﬁe ‘M‘% &gbﬂpuﬁ&@ 1&r QOBAYIR 208S & 'e?t?&tﬂ‘oﬁr(w'af& eHARE} ALGEL) and

d t d
ézagrg))r(lg grf;?q(a%/\tr Jgf EI\}/ @%Gi;j{ga‘ge gy 25%?;) of ’[heI title compound as

4 hae @rﬂwr ML 2740 (MEHEG, trans)
- 6- Met hoxynet hyl - pi peridin-3-o0l A (rac, cis) -5

&_goxxéé;githoxgggﬁhﬁhﬁgn{; {08 diig car boxylic

trans -5-hy droxg - met hox nethyl pi peri di ne- 1-car boxyl
9.80 gé$ d6 memel) blitrys)- ?eb’renoxy 2hydroxarmettodpipesidinel -carboxylic acid

f%? O Ry ﬂ?ﬁ?ﬁﬂ Qﬁ)%arfl@\ﬁfas‘ t%a?ffd%% @MeHéﬁ/leo%ﬂéqgr 18h at RT to give
rac) - 6- neth oxXy met %ﬁlgtqp erid Pt er nmedi at e

ilegapwosnd érW%‘b H;QO%NMéaB&e% MEo)- urm
(AcCEt) 34% of the (rac, cis) -5 -hydroxy-2
- met hoxynet hyl - pi peri di ndntetmediatdsdxyl i c acid
tert butyl ester and 6% of the (rac, trans)

S R T T8 e

246 3 (M—|+) 15 B) (rac,

r ‘ ymethylgpwiding| hydrochl orid In
analogy to the procedure descrrbed for internediate

R2Biutiohd§9.3b K Qlﬂﬁj m'nﬁ)'lh(\(ﬂjsbﬁm ﬁrrethylate 1n 132 ml methanol was added
| C

thox neth -p| r|d| [
AR A N LA SR -
Falrhal .of M&mﬁéﬁ 1977,1865+49) it Fr mEDME@  Tioe sufer(sionoyasdiested at 100

(.gfq_wb%t Pg)l upegpo%rlltc% Iei(tracteod W]!’EP{ gc{uq %rt%ﬂsq)? C?‘—FC rﬁ?e %rrglal’? i) phases
Weretdrb‘dt(wazSégﬁ,ezfvammlted and d1st111ed (Kp 0 2mm Hg, 150 152 °C) to give 12.80 g

EMQ@ hyl - pi peri di ne- 1-car bo
@a’@c‘g‘é@% folléet ert %ﬁ%ﬂy?&s’;é%?’&%ﬁgol ution of 1.20 g
9. 59 I f 5 h oxyn&th | - pyridin-3-o0l (Jensen,
is)16aMie a;, Jensen, Astrid;
Bol s, M kael . Chenrstry--A Eur opean Journal 25 (2002),
8(s93pendid &f 1226)X3.79 nimdl) ot 5-bknatnxgolishla6ha hidthanyehetliyl-pyridine

m hydr ogenat e

%%d gg(r) '%%Mo&r%/ ormglarﬁ&laﬁclc)il S sprrgd ggdeg h&gl/ g ﬁl &?sﬂohere 20h at
0 thanedbemt Bieystpenbiph wah éltsradeevewatedra@d@ugévebﬁ silichegel
9618%%&%&)% gY\%SO.S’Seg”‘@I)QQ 8444t - and 16% trans-isomer) of the titled

compound as a light yellow oil MS: 146.3 (MH").

Intermediate 64

(rac, cis)-2-Methoxymethyl-6-methyl-piperidin-3-ol

A) [3-(4-Methoxv-benzyloxy)-6-methyl-pyridin-2-yl|-methanol

1.39 g (10 mmol) of the commercial 3-hydroxy-6-methyl-2-pyridinemethanol in 15 ml
DMEF was cooled (0 °C), treated with 0.52 g (13.00 mmol) of NaH (55 % in oil) and after
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di -tert-butyl -di carbonate in analogy to internedi ate
44B. Purification by silica gel W 2007/122103

wEFan ERPAMO7/ 053490 -66 col um PCT/EP2007/053490

(n-n-hept ane/ i so- propanol 95:_562t_o 1:1) gave 0.50 ¢
(279% of (rac, cis) -3-

dr 9 5- pet erigin
RL o P2 Lo BB SR 4l
am:bdolhlzg Og C(@Q:l@2hgaﬁ RT. T e reactlon mixture was diluted with CH,Cl, and
WaGied Whnong N‘a‘(ﬁ{ Qﬂfdjﬁﬁﬁé’ nﬁ{%arﬁt REE Wefkedﬂled%p%gﬁésﬁlm

acid tert- ester as Fight ‘yellow oil

pifptepeyapprajed >B)1“%{?%1 Ry sibijacyel cc%u%t<ﬁ9@EB|aaérCrYéraH123d o cOEY/n-n-
hytiRg b Bt 485 kNc@pbogy title c&ﬂngo@md)@seﬁwmee g cxisbash.0 (MHY).
for internediate 62B, (rac ci s) - 3-hydroxy- 5-

S8

().10 Intrmalate 7 _
[-pag)6.80 pydelox IFethllethpixpdenailoryd-comethypyadingr-yldenetimgnol in
{41859 nﬁ'ﬂmd{d%é Rk Bhe@ B 81ih Vit 32 10$ (1*0}/56&9%'1)%'1\%@{ {93 % in

anal ogy to rocedure descri bed n(}% iate
g@Bt en{43mh gpo@ of iodomethane was added and the yellow suspension

hmteierdow g2\ a%tfacﬁbrp eratehi /rteHLc19)aaerda@<cyﬂrmat@gta®hy @illicalpal, WeOEt/n-n-
ster Ve C ou as
?ﬁ If) %H{,_sf (Pf?‘ 5%‘@&) fci,na}gsu as[a(YE@OVégH s '\@'4 3 (MH").

(3, 4 Di chl oro phenyl) acryl oyI] - 3- mst hyl - [1, 41
AACEI)- . 4 |ate 3ol -[1, 41
di azepan- 5- one Sodl um azi de (1 58 g, 24.4 mmol) was

gqgwftﬁgﬂ bé}ﬁ\{)fo%f) Q\fl@é'th(@(yjijnettlﬂll-% ﬁg{}%l bﬁndﬁdg whs h%ﬁogenated using

erid one
theandtho dexeHecd @aewraﬁdlmeééﬁ e gww&%& t&?q fé\ﬂé&? ap éa@hte solid.
MOMEG.2MeT @t ure over 16 h. The reaction m xture was
then poured upon ice/40% ag. sodi um hydroxi de
solution/ethyl acetate, tlierokdana | ayer was washed
with brine, dried (MyS04), and evapor at ed.
Recrystallization in n-heptane/ethyl acetate 2:1 (60
tdag, o) ofitiyddoxtyineethyligiperabmpeelnd (2. 59 g, 49% . Wiite
solid, M5 219.3 (I\/H+) 25 B) (rac) 3-Met hyl - [

dt'e?’[ B lhawer a
( 50 ni)

butyl ester

atrmsphere(s bar) After 18h the catal ys vvas
180V eds Bymbl) bt Ba{demyWQﬂZﬂQ)thaazmﬁ hiRGHLHBRA0 04 pBééhated

{mder the conditions described in intermediate 63B. The crude product was dissolved in
5 ml DMF, 5.60 ml (32.00 mmol) of Hunig’s base and 3.56 g (16.00 mmol) of BOC,0O
were added and the yellow solution was stirred 18h at RT. Evaporation, extraction
(AcOEt / water / brine) and chromatography (silica gel, AcOEt / MeOH) gave 0.35 g
(15%) (rac)-5-hydroxy-2-methyl-piperidine-1-carboxylic acid tert-butyl ester; MS: 216.4
(MH")

and 0.24 g (10%) (rac, cis)-5-hydroxy-2-hydroxymethyl-piperidine-1-carboxylic acid
tert-butyl ester of the title compound as a light yellow oil. MS: 232.1 (MH").
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and the filtrate evaporated to afford the title
conpound (1.12 g, 99% . Wiite solid, M5 me =128

W@ booy/12233h3 PCT/EP2007/053490

(rac)-1-[(E)-3-(3, 4-Di chl oro-phenyl ) -acryl oyl 1- 3- net hy
|-[1,41 diazel 2an-5 -one In anal ogy to the procedure

. . chl oroci nnam ¢
=one gave the
title conpound as a mhlte solid, Ms. 327.2 (MH)
Inanatags de arternrdiate 6B, {1ac, qiY)B)-hpdroxy-2- hydroxymethyl-piperidine-1-
&a@bé‘xy@b Qah @Jrflbﬁf‘}'? BXdr)ga R i@ lcb mip Suf® Wwhy bbtalndd 4da light brown

A)

%ﬂgcyp QﬁVFI% oxo-[ 1, 41di azepane-| -carboxylic acid
benzyl ester 10 2, 2-dioxo- [ 1,2, 3]
oxathiazolidine-3-carboxﬂh&mnmdhﬁﬂﬁbrt-butyl ester
(W02002072584; 454 ng, 2.03 mml) was added to a

ut oxycar bonyl am no-butyric acid
é?hwf 'ﬁé?sfgﬁg%ﬁg, 69 nnDI) and potassi um
tert- butylate (228 mmol ). The reaction
I aalngs twagersltqd#%@? érhwlzow %fneﬁ%sdmlfeé@w hrcgbexgifaaeid tert-

bt &tbr atnt&theliatOs5A) 2R M co?dpdiindAk heighchrohinnglid.tMs: 116.3
@ﬁ?fﬁlon m xture was partitioned between 10% aq.

'c 15 acid solution and ethyl acetate, the organic
| ayer was washed with brine, dried (MgJSO™4), and
evapor at ed. The resi due agrimediete 6p in
di chl oronet hane (10 m ), treated with trifluoroacetic

£d5 Metﬁo,gj %lgdﬁal'“ %gg rﬁ‘éth m tenperature for 45 mn,

en evapora reS| was dissolved in
nethanol &10 m ), then otaSS|un1carbonate .
bparglogirip the A g ToRESTE R I %w@wrﬂm 2-y1)-
filetahBHga¥t tHea@t dogifforRnhattlia Bgli0klldd ohl. MBO148(3 @IH ).
evaporation, the residue was partitioned between ethyl

acetate and 1 M ag. SOdI%ﬁl h¥§m8:§pe sol ution. The
organi c | ayer was washed dried (MgSOH4),
and evaporated. Chromatography (Si02;

CMChotNE Ot tBE: 18P aidia)3-ok bilieddotife  title
compound (205 ny, 46% . Colorless gum M. 263.2

1 Wrtith oxyB%- n(nétﬁ&ﬁyn?eﬂl}/}m ¥idin-B-ol { gk %l ?Ar@é eRaNs 5&1@&&)){%51 bhloro-2-

turé€ dlaze
meﬁmaw vl EYrgi‘Pﬂ)(lB?ﬁWﬁla&f{%r by septting, Wi 3%%@ MCPEA, 3)
aad/ }M:Waaﬁy&kﬁgérﬂa@%b iannaloky waihedmediatcassdl to g&@ thg)itlé compound as
nol,. [ irred at roomtenperature under
%"é‘ﬁlsnpr%%@ﬁ’éﬁ (3 bar). After 20 h, the
catalyst was renoved by filtration and the filtrate

evaporated to afford the Intarinedimtegtbund (81 ng, 829%.
V\hlte solid, MS: 128 (M+). 30 O

45};5%@%21 o ‘ﬁglﬁg&wgthgﬁ?%%hhr@@-&w&}ﬁahn& RRERY
Pod7Yle (‘i@ -meth gxymet plperl in-4-yl)-acetamide

0- (7- Azobenzotriazol -1-yl)-1,1,3,3-tetranet hyl uroni um
beg af(R 96 hopbl) ©p h-al eh (B4 3-nwg@hoxymethyl-pyridin-4-ylamine (prepared by

treatment of the 5-methoxy-2-methoxymethyl-pyran-4-one with aqueous 25% ammonia
at 100 °C) in 10 mL CH,Cl, was treated at 0 °C with 0.26 mL (3.65 mmol) acetyl chloride
and 1.25 ml (7.30 ml) Hunig’s base. After 20 min, the suspension was diluted with

CH,Cl, and washed with aqueous 10% Na,COs and brine. The organic layers were dried
over magnesium sulfate and evaporated to give 0.71 g of the title compound as a yellow

gum. The crude product was hydrogenated in analogy to intermediate 63B. A
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0.90 nmol) was added to a sol ution of
3,4-dichlorocinnamc acid (130 ng, 0.60 nmol),

wQ200titaabs [ 1, 4] di azepan-5-one (77 ng, 0.60 PemEP2007/053490

and 4- et hyl nor pholine (304 ng,, 3.01 nmmol) in
N, N-di met hyl formamide (1 m). e reaction m xture was

tirred for 3. { .
ShpbeFRl GUARLN IR IRRT B BB asopupghertane)
gare 8109 g (Th®) of thanitle compenndiase whihedidwMh2br-2 dH dr i ed
(MS™), and evaporated. Chromatography (Si02;
CH2C12/ MeOH NHACOH 95: 5: 0.12Rtmeaiadueed the title
compound (193 ng 98% . ColorTess gum Ms: 327.1

MHH) . rmedi.ate,. 79 10
%‘%nt%ﬁf)(%ﬁ%*ﬂ%s?l&ﬂr}ﬁherﬁ'é'r o- phenyl ) -acryl oyl ] - 2- met hyl -
[1,41 di azepan-5-one A)
(.B) g29.0e trhyol) 6f @Rdethyl; pytidira ep anehydrogaraeedylnder theicdnditions
REPAA SRR Dy RSO LR LB IRSTUE SRSGERTAIID e
el 5 (EPRYof ths HF MBS ass Waitdsplid 2M5: HioeX@IE 1. 2, 3]
oxat hi azol i di ne-3- carboxylic acid tert-butyl ester
(Bioorg. Med. Chem Lett . .ind@R@diadb;1 1207) gave the
title 15 conpound. Colorless gum Ms: me = 263.1

RO B ety el nezidnsdi pau o i or magi bt

78B, (R)-2-nmethyl-5-oxo [ 1,4] diazepane- |-carboxylic
200 @ (Béhnyholp sf &rbgaylexy-hehydratyeretiyiqpytidi-2-gbHoethesd (prepared

Gl 21%&%%“?‘%%%%‘%%%ﬁrﬁf')“feé‘é TP CO n
MeCiNy ViPa26AP0395 bies tepctechinl a8glpst & ieNsdideeily and infermediate

8RS €d sibedlsh E (74% Lo mRetiat EoniBéund as a yellow oil. MS: 190.4 (MH™).
(E)-3,4-dichlorocinnamc acid and (R) -2-nethyl- [

1,4 ] diazepan-5 -one gayle the,title conmpound as a
colorless gum Ms: nie ——J@EM—M-W == ). Intermediate 80

25

(rae)+ G-HydE)=ydaetBylpipiratin- Grdophewytainider y| oyl ] - 6- net hy

| -[1, 4] di azepan-5-one A) _ _

0§ aqk- @y dYetdth - i Rid -3 4d4h Beapang- | - carboxylic acid
tert-butyl ester Sodi umhydride (60% di spersion in
mneral oil, 275 ng, 6.88 | ), was added at r.oom
{&rpép-ap draol BZgé'%ﬂW@ﬁthgngré‘?lPi%&lPW “pgefioacidntigy ester
eirbydr} & aohadraicehy|-byBQing3-obby Aeatmial with: I)@o@tdcetic 3@d methyl

i th h I 2 6..24 . d 1
T FLe SR Ut Sl oan Beer Rsp o0 T o bR AghEted with 31
mlAMUNEL wa e foredbhadt RIo oPhet semprasiat iwae epaperatddtongive 1.19 g

| g - t 1:1
R R R T T OF b me.
dried ) (MgS™), and le\(apor_at eoll Chr omat ogr aphy (Si 02;

-piperidin-3-vloxy)-acetamide

2-(6-Hydroxymethyl-pyridin-3-yloxy)-acetamide_was hydrogenated as described in
intermediate 63B, to give the title compound as a yellow gum. MS: 189.4 (MH").
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CH2C12/ MeOH/ NHACOH 95: 5: 0. 25) produced the title
conpound (51 ng, 4% . Wite 5 solid, M5 me = 229.4

W@ bdr)2218) (rac) -6-Methyl- [ 1,41 di azepan- 5- BEIEEP2007/053490

hydr ochl ori de 6-Met hyl - 5- oxo-_ 5_1,4]

di azepane-1-carboxylic acid tert-butyl ester (42 ny,
0.18 mmol ) was suspende en chloride
solution (4 Min 1,4-di qnhQHQ q 73 ) and stirred at
roomtenperature for 4I1 then volatile material was
trapiod- ethyxyerieshylipipgridim3-alo afford the 1o title
conpound (29 nmg, 96% . Colorless gum M5 129.1

[ Mafdel 19 therocedure descrlbed for intermediate 64, 2-hydroxymethyl- pKndln 3-ol

L e e R ey a8 e

described in internedi ate 78C,
(E) - 3, 4-di chl oroci nnani ¢ Intetimgdiated’46- net hyl - [ 1, 4]
di azepan- 5-one hydrochl ori de gave the title conpound

’ - ( 1-NBeridBifB-d1 (MH). 15 Internediate
gﬁc %anﬁ?k%@étﬁ?érrﬂ&ﬂ}(ﬂ%n oct an-4-ol hydrochl ori de
-E Az a- splro [2 51loctane 6- ca%po ylic acHQ

790 3*1!.’:4 A16ha Yy [ 11~ D24 lctert

&Qiutlon in toluene, 0.04 mmol) in DCE (80 m) at b C
was added chl oroi odoret hane (5.99 ni, 0.08 nmol) under

carboxyllc acid tert- butyl esfer (J Og Chen1 2001,
B6anafp8 1) th{edprogedyre desodbadrfot Int¢rmedE: 65(A1 Orutle)(raga®-
ﬁféﬁﬁﬁ?’im@{hty C[jgjwﬂﬁlhs Bl Hﬁ}e"rﬂ@dﬁﬁ%@k QRS stbhfati§f bl Siica gel

room
e pper(ACED), 3480 phthp rﬁ@cf%?) Sahﬂrpﬂhérmqthomvféhﬂéae%riddﬁe-1-
Wabotye Bc1d%i%ﬁﬂﬂ? @lstayanadm bi R (R, Gatsysaeido ;gtmae,thoxymethyl-

separ at nd,.t he or
bR TS uG P S PBRT sy S dUkP BRI aBRE MR 2465 (vir)
chr omat ogr aphy (Et OAc: n- heptane 2:8-1:1) afforded the

Bi tihe tpmedaddethdxyinghyl5dperidin-3aoldydaichldridne sol id. Ms:
228.2 (M#). B) (rac)-6-Aza-spiro[ 2.51 octan-4-o0

tc]%/éi{a‘i’ g Eﬁeﬂﬁotéﬂi@é H@gﬂl@édefofsﬂ‘ﬁer%drrh%e B, %ramﬂ'f?eir)s) ‘ﬁérdroxy 2-

I SSO |n_ | oxane (4
WFhQXéWthYHHtPéél thleC"]frE‘a’é)’théﬁ Ut e e ertlesampgund as

ahfiosslid bes: g 4 evprioduct 30 (0.38 g, quant.) as a
white powder. M5 128.1 (Mi). WO 2007/ 122103

PCT/ EP2007/ 053490 -70 | r te 82 (+)

-6- Aza-spiro [2.5] octanﬁgiégLﬁ fglﬂ oride The title
conmpound was prepared by chiral separation of
(mat.eisyedMathyl-@ipetidon3-o] hghiochlopdk AD col umm

(1 sopropanol : n- hept ane 5:95) and subsequent anal ogous

A) (rac, cis)-3-Hydroxv-5-methvl-piperidine-1-carboxylic acid tert-butyl ester and

(rac,cis)-3-Hydroxy-5-hydroxymethvl-piperidine-1-carboxylic acid tert-butyl ester

A solution of 1.20 g (9.59 mmol) of 5-hydroxymethyl-pyridin-3-ol (Jensen, Henrik
Helligso; Lyngbye, Laila; Jensen, Astrid; Bols, Mikael. Chemistry--A European Journal
(2002), 8(5), 1218-1226) in 1.3 ml of aqueous 25% HCl and 10 ml of MeOH was
hydrogenated with 0.60 g 10% Pd/C at 50 bar and 120 °C for 20h. Filtration and reaction
with new catalyst with the same conditions gave crude product which was reacted with

di-tert-butyl-dicarbonate in analogy to intermediate 44B. Purification by silica gel
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5 deprotection with HC1 in dioxane. MS: 128.1 (M#H).
Internmediate 83 (- )-6-Aza-spiro [2.5] octan-4-o0

whyarozhbori de The title conpound was prepar edPQEP2007/053490

chiral separation of Internedigte 8 1A on a Chiral pak
AD col um (Isopropanol n-heptane 5:95) and subsequent

BORIARPas A IRRIRE R 901 1) B ol (HaPh30PeralBis 5.
](IYCEQJW -y liyl epiperidlivie-diicrehtomrylic asidbier - blitwleestey a5 bettiiveldvaeil, MS:

Ne.2 (M
racs lydroxy 4, 4- dlnethyl pi peri di ne-1-carboxylic

ac d tert-butyl r medi 81A (0. 43
§-4> &4@%3 b st Buon A RA a‘jﬁaaltfqﬁldérea Corgicag et

Bltyl Btet aglight yollowroil ) Mars 28t (MIHEd under hydr ogen
at mosphere (baIIoon) for 2d. The reaction was then

rered thr ated to afford the

ac, CI8J-5- Eli!n3 f cFrSEIﬁSP& O VB 230.2 (MH).
B) (rac)-3- Fwdroxy 4- di net hyl - pi peri di ne
Fyahaletilto Hedwosadues drseribaddogmrermed ageio { et @d-nhrdioxy-5-
Fethy- Bqﬁhﬁﬁﬁnﬁci@oﬁﬂ& 951@ t&@—%uﬁﬂ 'éit@r SO %&Iﬂe&%nﬁ)oug@ as a white
whi t'e powder . Internediate 85 (+
%ﬂ%hh“ﬁlN%?HVFl |per|d|n 3- oI hydr ochl ori de A) (rac
trans) -3 -Hydroxy-4-nethyl-piperidine- 1- carboxylic
acid tert-butyl ester (rdatermediate76
trans)-1-Benzyl - 4-net hyl - pi peridin-3-ol (Tet. Lett.

s dissolved in
%8%—? %J’é;gi%ﬁsl%f% (ﬁ§g) ah’gmscflﬁ)ri;%d under a hydrogen
atnnsphere (balloon) for 16h after which tinme BoC20
or Hygleo symath vl e righing ,3,—plh|vdmchk@g§| on WO
2007/122103 PCT/EP2007/053490 -71 stirred for 1h,
fd zﬁﬁaﬁf do tHHﬁH@dﬂuW&és@n@éﬂl@oﬂﬁﬂ&ﬁféﬂ[a@é@lB - ilfhﬁr@ffoﬁ -t5he

e uct 3. a cr aII|
F\?é{ @Tgetgy (mpﬁéd’!in%; %Flg)&(ﬂs%/%cgja fc’ert b% ﬁr ggve E ﬁﬁf F%mpound as
oh@pe gythodi) 132.pEvIHd).ne- 1- car boxylic acid tert-butyl
ester 5 Internediate 85A (6.0 g, 28 mmol ) was
di ssolved in THE (40 m) heBR 8.9 g, 34 muol),
4-nitrobenzoic acid (5 Iﬂk&Bfg—B§¥§ and cooled to 0 C
before dro mnse addi t i
dRe)s biptapyt it Qz%mr@awf&ax&)taawéos(lwgnfejhylsu 4ttigrgpanfrgne
ice bath was renoved and the reaction allowed com ng
D (a0 MBeaM S amkthivb | 1,$1didzepdig5fone 16h. The reaction
was then directly absorbed onto silica gel and

0 1urfnI aezgdeb(x.Sg lg,afép 4 Fn%llo was ac{cf%ﬁ% Qt%n%peyov(eﬁg 464 solution of 1-

benzyl-3-methylpiperidin-4-one (5.00 g, 24.4 mmol) at 0 °C, then the reaction mixture

was allowed to reach room temperature over 16 h. The reaction mixture was then poured
upon ice/40% aq. sodium hydroxide solution/ethyl acetate, the organic layer was washed
with brine, dried (MgSQ,), and evaporated. Recrystallization in n-heptane/ethyl acetate
2:1 (60 ml) produced the title compound (2.59 g, 49%). White solid, MS: 219.3 (MH").

B) (rac)-3-Methvl-[1,4]diazepan-5-one

A mixture of 1-benzyl-3-methyl-[1,4]diazepan-5-one (1.88 g, 8.62 mmol) and palladium
(10% on activated charcoal, 188 mg) in ethanol (50 ml) was stirred at room temperature

under a hydrogen atmosphere (3 bar). After 18 h, the catalyst was removed by filtration
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io n-heptane 2:8) to afford the title product (4.0 g,

40% as a white solid. Ms: 365.2 (MH#). C (rac, cis)
WO 307y xy- 4- met hyl - pi peri di ne- 1 -carboxyl i BCHEPZH07/053490

tert-butyl ester |Internedi at e,85B (5.0 g, 14 mmol)

was dlssolvedln MeOH (70 m)and NaOH (4.5 m, ©6Nin

?ncf t%i 1ltre%tf rer%%v\}]at&ﬁ%ta?ggc? ﬁ'he etH%S 0 en[ﬁa ?e.r%\g,?gs/tdh [}/gﬁﬂe solid, MS:

wacaldf (Mbe residue portioned between water and CH2C12
and 15 the organic collected, dried (Na2SO4) and

efl (3 0ifIb - b e I LdchBoR[-99H&hyI(4; dgze a8 %ne

asacrysa I née SOl |

r ox eri a l.i c. aci.d .
b bl hegapisury. e BRS R @%%-g{céaorsﬁngamw acid
£id 3-alglak- [ AD] diodepam 5¢(dregarothandle comphepd anewhbe 88id. ™MS: 327.2
fifgd the title conmpound. Ms: 216.1 (MH). 20 E) (+,
‘4- Met hyl - pi peridin-3-ol hydrochl oride

I ntermedi ate 85D was deprotected with HC in di oxane

to afford the title conpdptemedigtey/8 white powder. M

116.2 (MH). Internediate 86 cis)

trée)Met {1yl 3- Bl Bidhildro- @r&&l)w&n@qhb@ﬁétﬂﬁ [351] diageplahi3-6ne

conmpound was prepared in analogy to Intermediate 85D

7S SRaHET Do FIREEE S M el e, £,
(MH) Internediate 87 (rac, trans)
2,2-duztcnyll, 2, piopethiadbhdiBe-Gcanlyadiybe idid tqrdbuWSZ@@WQ@Z)Z%ZSS‘I' 454

Elgré B %'ﬁ]q Qé;g 4@&% to Z%%I(JFI% of 3- belazyloxycarbonylammo bm}é i¢ acid ethyl

ans roxy prperi arne- 1- car’box
eshert(4 .63 frgmol) @nd-wﬁwyn B ALV dingh 8- 0p 2ol he
ﬂ%ctﬁﬂmﬂn}x(tﬁo%ég'sﬁﬁ@a ?&ﬁﬂk{‘atdlv&?ﬁ' tésrggecrﬁiuzre %%d Rea?8b at@b °Qfor
al u eat e (0] a

iR toddh Alfers ST e togm i ith s BULTPB IS camidge aa. citic

fidid tdngen hind exiglactfel the C)Bgmﬂ@a(/eélr vais Gasted wirtobrina dded (MgSO.),
asntfj evaR?rageﬁl(rj El?l%f/rlgsg%besx}velisr L& Jé)ol.{l éijf&l(pr%h%ﬂ?ang ? [@M'lll)n gfagtgg with
CHRE1eaceimazdid (2. wintlh stiged @tu ropinctempeidtwe fert450nin, drenegaporated.

@g??eg‘ﬁﬂl WA iss SHVAGH '?ﬁertﬁérﬁ‘ﬂj O&l R IH[)' fhlef %B’[a@ﬁmlﬂycafﬂo@éﬂ: (3.08 g,22.3

col umm chr omat 0 c: n-hept ape 3:

BFRQ)y Hataddsd apd glveereﬁ?twuem(re wps @Urr%b%m%m t?lweertarttr? for 16 h.

th@ﬁé!lf@l bo@ﬁ?ﬁtthé eiRiduy Slab QWtﬂtﬂoﬁbkl Betwd®i cthdkBethte(aMdH)M ah. sodium
| I ac Cl S

R EP P St Vo6 ol bt s raashed ith dipes driefd Mgy and

tepbrdoed. y@hresiaﬁrgré};ﬂly(l&@z, CPRA LM eOHISH., OBt %t 1@ 2b f produced the
H0EEAbATY WP, Mk o) 6360 avtrt

B) (rac)-7-Methvl-[1,4]diazepan-5-one

A mixture of 7-methyl-5-0x0-[1,4]diazepane-1-carboxylic acid benzyl ester (201 mg, 0.77
mmol) and palladium (10% on activated charcoal, 80 mg) in ethanol (2 ml) was stirred at
room temperature under a hydrogen atmosphere (3 bar). After 20 h, the catalyst was
removed by filtration and the filtrate evaporated to afford the title compound (81 mg,
82%). White solid, MS: 128 (M").

C) (rac)-1-[(E)-3-(3,4-Dichloro-phenvyl)-acrvloyl]|-7-methyl-[1,4]diazepan-5-one
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Internmediate 87A (0.7 g, 3 mmvl) was deprotected using
HC in dioxane affording the title product (0.45 g,

w@iy/ 12908 white powder. MS: 116.1 (MH). | nt ePEREPRDB053490

88 15 (rac, cis) -2-Methyl-pipgeridin-3-ol
hydr ochl ori de The byproduct (rac, cis)

e(l:7hX%0rb%r)§ otr1a %?tl h}Xi },ﬁgetlgn{%ﬁlc)}ur%ﬁhpﬁ ﬁ&a&lﬁo?o%lhgsphate (343 mg,

e rea
9.60 enn@ldi vas edd®d Ao naslutien pb3.dctiddoraicinhab@ acich(1dP axgaA&0 mmol),

77 Onet@Ii] Qrélqjdﬂé{égaltl istd R (@@%g’@%@ mi¥BY), dnkbs-hefMHidrpholine (304 mg,

I nt ermedi at rac, 5@%
391 mroely 51 Pill é.lmeﬁhﬁlf@neﬂmlﬁf/ b BhI Brei rgRetign rpixtyge wet sfifgyd for 3 h
at%ﬁn&@ﬁl@e@hﬁe rtheh ﬁar&ﬂ@hed baathox-flepandeihgl dc@tate DULYd water.

R it Shardonird b Bate e atgio bt evinastiss
Ch&nato@aphyl G3)-; (ZLCLgMe OO/ MEHOH Was:0ab 5 polduedl thia tile compound

' (J:?)(fl?ﬁ pgHF. Et3N (1.6 g, 10
Q‘%Wg%}af hea lél%? n}é/?s §?>g I({%ﬁwafter which tinme the
reaction was diluted 25 with CH2Cl2i washed with sat.
NaHCCB, then sat. NH4C , latermadiaiee’9soq) and
concentrated. Purifi catl on by flash col um
apr plp@)Gg(rsapt»ycIﬂch@q@nw)fae@ﬂ@mpzsn&hyl [af4f @iagtpdn tShéne
title corrpound(l 6% asayellowllqwd VS:

1 : ‘ the re %I o] i $ONES (rac,

T3 ooxyllc
aC|d tert butyl ester (O 26 g, 12% as a ?;ellow oil.
Meanahogy ta t}(el\pﬂeyedugﬁd@yrﬁ(qdan intermediate 78A, 3 enzyloxycarbonylamino—
%fo%gﬁalc 4zl eh R eRlPSId @8)15_—1‘%694}71 B,\éd(ﬁgﬁhl 13 Bﬂﬁa%zohdme 3-

711221 03 PCT/ EP2007/ 053490 Interms iate
taabexygc agd dersibytihaserd Sinost é@deﬁhw tiet1HROP6; {P, &?W)?&ﬁ‘ée the title
adhpe i A d1bEest EiheMSPrREHCh3.(QMIF)g, 9599 as a white
powder. Ms: 120.1 (MH). Internmediate 90 (rac, trans)

B?LEE)—E—%&;\B' Rer&g'ze%af{ -0l Jhydrochloride 5 The byproduct

-3 fluoro 4 hydr oxy- pi peri di ne-1- carboxylic acid
treqrtaldgytty the potasturedtserbddrionntetaediaadBBdR) tlometikye S-oxo-
n tie ndl! m,
1 A %ﬁeﬂ?gﬂd@ 1€ ca@géknge§%1g %‘S%ﬁ’}] @s%r%vé"ﬂh% tﬁtl@%mu &i @X@8R8ss gu
Mt 8YpedihtMd bl (rac) - 4- Met hyl - plper|d|n 3- m

hydrochlorlde 10 A
83 Ky 9xy)- 3 peiivhlopi-pRérvii- aevldyltc arhetkyl- | 14 |deizéban-5-one
tert-butyl ester 3-Hydroxy-4-nethylpyridine (0.98 g,

yas di sspl v . .
G T L
100 ahd (R pP- rmyhrrldg difdiazepan-5-one gave the title compound as a colorless gum,
MS: m/e = 327.3 (MH").

Intermediate 80

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-6-methyl-[1,4] diazepan-5-one

A) (rac)-6-Methyl-5-0x0-[1,4]diazepane-1-carboxvlic acid tert-butyl ester

Sodium hydride (60% dispersion in mineral oil, 275 mg, 6.88 mmol) was added at room
temperature to a solution of tert-butyl N-(2-aminoethyl)carbamate (1.00 g, 6.24 mmol),
then after 30 min ethyl methacrylate (712 mg, 6.24 mmol) was added. The reaction
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pressure for 20h. The reaction was then filtered
t hrough Hyfl o and concentrated. The residue was

wale@gotaexl in CH2CL2 (30 m) and Et 3N (2. 75 mnl PCRBP2007/053490

mmol ) and Boc20 (2.2 g, 15 10 mml) added and the
m Xture stirred for 1h. The reaction was t hen washed

le’[HI‘el 02% sP%rla ﬁ?{egi&%f)atllﬁle OQ/‘n]% tﬁgl ]I()J}'ﬂﬁé%@ b@IEkn ethyl

concen
m@miatfwgtaap iyl a(netv@a@ r’fhh@pgaewrelasaerwas afshedth brie, dried

EM% (94)Pe[r9fjé¢ﬁﬁorgigd6%hgom§t%g/9aph§‘(S?IO% ethl XEHAE, tﬁgn

st eri oner urless oil. MS:
ll/l\(i‘;@.[ﬂjNHg)()H(ﬂ,Sa‘ch 2. %@Wa tlbq tb eqﬂl}?puglddﬁl mg, 4%). White
mld[pmhhgéthngM}m)er nmedi ate 91A was deprotected with
HC in di oxane to afford the t|tIe product as a white
. \ !

[1, 41d| azepan- 5- one d| hydr ochi orl de 25 A
4-Nghyl¢5-pxer] hylitiazeyars- azarbeypilic ofig. 87 detyl @stgn (A2png Pylis|mmol)
@fasos)ﬁ@pinjdeé lrghﬁﬁggé‘i%idrlde“s@fﬁi%ﬁXh NG ALl i S8R, -0PHY) and stirred at

ester Oxo0- 4- (3-0x0-p

B0y tﬁlsrafr?éatmrecfaf éxipen aolagf/edneteé%l%aFwowegtbéfrdlsﬂﬂaﬂom to afford the

{illotahpRdidate m ¥5%) OCDrigss by, MHTLY. 1MAS-CHact ed with
(-)-6-Aza- splro 2. 5] octan-4-ol hydrochloride

. g zeag]‘S one

PCT/ EP2007/ 053490 -74 pyri d| ne- borane conmplex (0.18
I qnaBgyite theynrieidmes describadrin fiytefrogdigio 7R¢ nil) Ssi-diThkprocinnamic
gﬁ@gﬁ& @rfnégﬁan il hﬁ&‘la%gﬁ%n&ﬂ@ﬁﬁ%crh:l(g‘?d%é Hf%%tleriogﬂ%gﬂg asa
edndesh gy M: 3%E(M§%Pdue was purifi ed by fI ash col um
chromat ography (CH2C12: MeOH 8:2) to afford the title
product (0.25 g, 91% as Jatgginediatée8IVS: 382. 4 (M) . B)
4- [3-((-)-4- hydroxy 6- aza spiro [2.51

C Lo} ] 2an-5 -one

af?y(gf%é% 90@%0 tan élr?%e Cﬂi(%%% was deprotected wth
HQ in dioxane to afford the title product as a white
Abie)-6-Aus:spaR. 5 o¢type-H-cantpxylig acidvstl buttel @z (r ac,
cis) -3-Fluoro-piperidin-4-ol hydrochloride A
Bo lsHREION Hf EM,% Q¥¥5 RilPEIMdbRRLA16 851BE%Y 0.0 ndfbdldl in DCE (80 ml) at

b S popodes BlsS dpmerane 6292 B LUIIOD welen A oThis e was
sl fo( CﬁlﬁnhutEybefpre alsol 2D 38hydrdg 7O mefiylhegpip&ridineil)
caﬂs)oxyh% ggld\{eerg—blupyl yﬁ@j].@g.%ﬁém.%ei,%%, AR 79 (ZEI @Q%O%orgfn%m in DCE

(10 ml) was added, after which time the reaction was stirred for 0.5h at 0 °C and then

allowed to reach room temperature, stirring for a further 1h. The reaction was then
quenched by addition of saturated NH,Cl, separated, and the organic dried (Na,SO4) and
concentrated. Purfication by flash column chromatography (EtOAc:n-heptane 2:8-1:1)
afforded the title product (2.4 g, 54%) as a crystalline solid. MS: 228.2 (MH").

B) (rac)-6-Aza-spiro[2.5]octan-4-ol hydrochloride

Intermediate 81A (0.52 g, 2 mmol) was dissolved in 10 ml of HCl in dioxane (4M),
stirred for ten minutes. The reaction was then concentrated to afford the title product
(0.38 g, quant.) as a white powder. MS: 128.1 (MH").
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15 borohydride (0.2 g, 5 mml) was added portionw se.
The reaction was allowed to reach roomtenperature

w@ea742310¥3 ed overni ght after which time the sOPUBRP200EES3490

removed under vacuum the resigdue redissolved in
CH2C12, washed with water, dried (Na2s®») and
concentrated. The product Urid, ed by flash col um
chr omat ogr aphy (Et OQAc: n- IptdheBidle .27-1: 1) to afford
the title conpound (0.67 g, 67% as a white solid. 1H
(NNFo-2@a-spioal 2Nt pstaipiRbhydrothlpgide. 68 (11H, m), 2.80-3.0
(1H, m, 3.06-3.17 (1H, m, 3.59-3.70 (2H, m,
@h@@dé”ecﬁﬁpcﬂ%d"@f@s ftepaved By @Misal sbpaitién IO IntefPledidt81A 6h9)
-g_-FI orﬁ- Lg?erl i n-4-ol" droctyd?osrld I.nt er medi at e
SBixalale A bl CoedroRpratneiaP g 0 A sV PETUTY gPHosHE
dégrbectt@npih fiClas doxandi M6: PevideH MS: 120.1 (M+). 25
Intermediate 94 (rac)-3-Methyl-piperidin-4-ol A

(rac)-1-Benzyl - 3- et hyl - gi 181 N:- k- ol

1- Benzyl - 3- net hyl - pi peri hPe_‘? _eﬁ'fa& .0 g, 10mvl) was

di ssolved in MeOH (10 nl), cooled to O C and sodi um
oooMEAdTPiIeE2.f lpctangd-obhydipehloxides added porti onwi se. The

WD 2007/ 122103 PCT/ EP2007/ 053490 -75 reaction was

@hé aNeELhPoUTRIRGH Profimd BEafdtdpafatidAGS Siterm&thte 81A on a

ernight after ich tinmg the vent was renoved
CRERPEAD e ABOP BT et e dad PP et Spalogous
dgsbedio tihth HEtiedjoxand. &dS: (IRR2$E4) )and concentrated to
afford the title conpound (2.1 g, quant), a 3:1

m xture of diasterioners ol as gum WMs: 206.2
(MH#). 5 B) (ra(:)-:%-l\/lethI ﬁémala% -4-0l Internedi ate

94A (0.93 g) was dissolved in EtOH (10 m) and
(:'af)é#{a'/d@%)’o‘.hé'dg’}letéwbPlP@’gléW@ﬁ’é@é‘??hk"Zlqﬁ"l) added. The
reaction was heated to reflux for 16 h after which

A Rc)-5-Hywasxt 4,4 tdemethvi-Bipet dine Hyédrboatid acid naebutyht ek,
affording the title product (0.52 g, quant) a brown

] . X MEH) .10, 1 nt er nedi (LRC, & - .
Bhiidfice SR ut b gl SEAREY Gecti (A it @i oxice

(G-4g, 1t ams)l) dnd-tdrasxyndgr edrhgdn- pinveplicdé Helleomafohasky Thereaction
4l ﬁilefl %’Ft%r'eglfﬁ%lu ﬁﬁﬁ% and concentrated to afford the title product (0.41 g, 94%)
-5-nmethyl-1,2,3,6 et.

1-Benz , 6-tetrahydro-pyridine (T

pegit- M$@3862 (Wd1)5417) (7.7 g, 417 nmmol) was di ssol ved

in THE (100 m ) and sodi um borohydride (2.6 g, 69

B Dla}) - 2dtQdoxylh4 -t ety bipe fdiva siyé@eheedto 0 C and
borontrifluoride etherate (6.2 m, 49 mmol) added,
}Sn[}grsrré%lﬁ%t% H{)@ w?% :dér)p\rll\'g%cttfeg ﬁi@hﬁﬁaﬁgﬁ&a%@%’f&h%ee tiﬁggroduct asa
white powder. MS: 130.1 (MH").

Intermediate 85

(+, cis)-4-Methyl-piperidin-3-ol hydrochloride

A) (rac, trans)-3-Hydroxy-4-methyl-piperidine-1-carboxvlic acid tert-butyl ester

(rac, trans)-1-Benzyl-4-methyl-piperidin-3-ol (Tet. Lett. 2000, 5817) (13.0 g, 63 mmol)
was dissolved in MeOH with Pd(OH),/C (4 g) and stirred under a hydrogen atmosphere
(balloon) for 16h after which time Boc,O (13.8 g, 63 mmol) was added, the reaction
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reaction was recooled to 0 C, a small quantity of
wat er added to quench any remaining borane, and then

w@2®@adpEnsi on of Oxone (42.6 g, 69 mmol) in WaPET/EPDOV053490

m) was added and the reacti OﬂIagai n allowed to reach
roomtenperature (1h). The reaction was 20 filtered,

s%%((itcf%tcftor gh V%A tere hm g_{f% A% 8#% enRRB%G 0 THER c%tl?lg%lﬂg 1pE(yduct (13.3 g,

I on 0 en reextra

PG Cr“mtallbn!e (qidé,’z@@d?l@hﬂ\/@ohcent rated. The crude
residue (5.2 g) was redissolved in MeOH, Pd(OH) 2/C

Pheieer@fbutyl
rogen

%9&25 nmmol ) was added, the reaction stirred for Ih,'
and then filtered through Hyfl o and concentrated. 25
Riterinfadead Sm(do(yg,fZSaﬁimot)ofzasmissclhedmm}dE(zﬁpﬂmgo Wikt EWc: (8.9 g, 34

1S %qf)télarrl}l?roﬁe 62)01c {:,Sdﬁg%dj 34 fﬁ%ggf) fkg c%&r %&g e é?fm]e Hopwise addition

Qfé@opmmld)azacbcmowte (-D er 34dinmok)- &hehw&mbfeﬂd@ed and the
At RLRH %0191?"% t‘@qr%oﬁile[%%&%ﬁfr@ C!snY\hﬁg]folF'%h ' "ﬂhéjifegi‘tﬁﬂlewas then

to afford the duct e

a owde \V/SK
fbsf_@ﬂz apygrhgd oo Slhﬁ% adl redpariEedly flgs selgns 5hr0mat0graphy (EtOAc:
HV?fahy b-8pitgifdrdithe AlOproduétr (@®, andogias YWehROMIId1 RAB1885.2 (MH™).
EP2007/ 053490 -76 A) (rac Cis)

ester Interrredl ate 95A (O , 3 nmol ) was converted
Irgemniediade B3t (obgniAohmobstas rdlsadwb@dds@;ﬂ (70 enl) and NaOH (4.5 ml,

BN%&W' ﬁtrﬁ%ﬁ v@‘afs agﬁgd nﬂiet 1Q§ctfolntvlfa% QUHE&) @dicl'h a@lgr Rhith time the

as a te solid (M+
gqhyant rmwérl@@r BCHh{fe rﬁﬁl@é@rwfl%edlbe@ﬁfww 361%6@'1%@2 and
tHRrdrgdHid &dlle@t%& erled|(NfagOW gdhdténBftated toaBdrditheditm@bduct (2.6 g,

oni f g internmedi ate 85C
g?"?b%%oﬂast? B MR LAy 5 5. "oa0s as
colourless oil. Ms: 216.4 (M+). C) (rac, CIS -
BY et dig)t 3-bydrexy-dimethylepiperydined hdadvaxgle 4 puiybepics
96B was deprotected with HO in dioxane to afford t he
tﬂt&ln‘?ed é@ gsie Ma@&p@raté’éﬂﬁﬁ z?CHR%ﬁ?@lE ADM%lun:th @Is%p&%’h"c)l n- heptane

[nterne (rac)-3, pi peri

LB Hayies OB R Wy 161 oA i - - o

1- Benzyl - 3, 3-di net hyl - pi peri di n-4-one (WD 01/ 00577 A2)
E5(0 @) -42BcthVDbijpewdsn-3-@i Bedrbuddridn MeOH (25 ),
cooled to 0O C and sodi um borohydride (1.0 g, 25 mol)

Intermediate 85D was deprotected with HCI in dioxane to afford the title compounds as a
white powder. MS: 116.2 (MH").

Intermediate 86

(-, cis)-4-Methyl-piperidin-3-ol hydrochloride

The title compound was prepared in analogy to Intermediate 85D and subsequently
deprotected with HCl in dioxane to afford the title product as a white powder. MS: 116.2
(MH").

Intermediate 87

(rac, trans)-2-Methyl-piperidin-3-ol hydrochloride
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was added portionw se. The reaction was allowed to
reach roomtenperature and stirred overnight after

wobkioch2aidare t he sol vent was renoved under vacUuPCT/EPIva7/053490

residue redissolved in CH2CL washed with water,
dri ed (Na2804) and concentrateuzto afford the 20 t|tIe
und :

) was dlssolved in EtCH (50 m ) and Pd( 2/C
%{bh@lr@yy Ziveethdyieidirebeche 18anP)) ve?adeéplveﬂqle Me@ (#el) with 5%
Rﬁl%{ll'&ﬁﬁﬁﬁ? r(]@ 97 Eﬁz{ﬂd'ﬁ‘eafe‘arto g@ °f) 2894 t&{r ol &ﬂ@lo%#rﬂﬁaﬂdsphétﬁﬁfor 22h.

er e r C en or di
ﬂl@ YeaCtRoHRIdReT gltee{l; thraaghﬁyﬁ%e o35 i Selw)a?‘{él%ﬂ and the
seattich stivied fasth Hef()ll’v,‘l'ﬂél)mvﬂngttlee‘ sobetinatied®&acuum. The residue was
{e??sﬁvedclﬁz(glg zl, K/V%%kbeél Ci(?’/g c1§r ¢ ?Cl@ %OIBU? d'rled?ﬁa %‘) hfd
Qﬁ@é’mtmad,OBurﬁf@tlEﬁ’B@ﬁw%M@ chro?ﬂatography (EtOAc n-heptane 3:7-1:1)

i‘r{OQde megﬁ{‘rr?oi) %0 € gr f%‘%()y(gf‘ the ﬁﬁé grohﬁ&taszlq%ﬁhéﬁgquﬁld MS:

ssol ved
Bt ). A gnal b 9f (sasecisr Y d@xrgrmy Yh’PWG’Eléléle I-carboxylic

hed errﬁbu@péstérqmegez%ﬂ%i 1@ ofined from the column. MS: 216.1 (MH™).
(2-chloro ethyl

I met hyI sul foniumiodide (Tet. Lett.
) 1h. The reaction

part| oned between vvater and CH2Cl 2, the organic
botinecliad$7Al(0.2g I NaRSO4)s dpcbtedehusng HE eudiopiresiffording the

A Ut e

colourless oil. M. 130.1 (MH)
(rac)- 8- Hydroxy-5-aza- spl-E&-P.’i—‘Q}S‘é%ﬁI d ane- 5- car boxylic
acid tert-butyl ester Internediate 98A (0.2 g, 1

aglc)s) ¥eslethys pipevideh-8ol Medddclfloridk) and sodi um 10

bor ohydri de (O 04 g, 1 mvol ) added. The reaction was

% ’ e(cj)duc r(ract CIS)C§) Fl% eros(ﬂ[ gtarﬁlg%lylc ]?r Itﬂh% gagb(gcg/ dg\@c%.] tert-butyl
ésmazfgﬁn)hqawdctw@dn@@qhem@tpgdeduﬁb 82N M@@qumtected with HCl in dioxane to

S#P&‘af{ﬁéﬁﬂéaﬁﬁ o&rﬁ%@ 1%*16(@&}@1“58 3:7-1:1) afforded the

titled prouduct . g, 68% ‘as col ourless gum NE:
228.1 (MH#). O (rac) S-Aza-spiro [ 2. 5] octan-8-0l 15
I nt ermedi ate 98B was deprlgf—"é@ﬁ@%é—%h HC in di oxane

to afford the titled product as a white poweder. Ms:
ﬂ.r28,.tﬂan(sWﬂluommlpénﬁdiﬁbl&yﬂ%ch-londe
[(E) (3 Chl or o- 4-f | uor o- phenyl ) - acryl oyl ]

-4- (4 |odo but yl [ 41 dlazepan 5-0
(rac)-7-Oxa-3-aza-bicyclo 4 1.0 heptane 3-carboxylic ac1d tert-butyl ester (Heter. 1994,

39, 163) (2.0 g, 10 mmol) was dissolved in a mixture of DCE (1.5 ml) and trisHF.Et;N
(1.6 g, 10 mmol) and heated to 80 °C for 12h after which time the reaction was diluted
with CH,Cl,, washed with sat. NaHCQ3, then sat. NH,Cl, dried (Na,SO,4) and

concentrated. Purification by flash column chromatography (EtOAc:n-heptane 3:7)
afforded the title compound (1.5 g, 66%) as a yellow liquid. MS: 220.1 (MH"). Also
obtained was the regioisomer (rac, trans)-3-fluoro-4-hydroxy-piperidine-1-carboxylic
acid tert-butyl ester (0.26 g, 12%) as a yellow oil. MS: 220.1 (MH").

B) (rac, trans)-4-Fluoro-piperidin-3-ol hydrochloride
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20 In analogy to the procedure described for exanple
9A and 9B, 1-[(E)-3-(3-chloro-4-

wo bwonzeiphenyl ) -acryloyl] - [ 1,4] di azepan- 5-BCIEEP2007/053490
(internedi ate 54) gave the titlge conpound as yellow
foam Ms: 478.9 (I\/I—H) Internmedi ate 100 (rac, trans)

In%er%%tdli%e 8§JA &? ] g m&ﬂ washcyegfc%qg&écp tﬁ?l@lg%gp)%?ﬁé éﬂfo%dmg the title

Pmdnst)(0—33-gk9@%b&%ﬂwhltmmW@ﬁr—Mﬁp@OﬂdGMH %- car boxy! i
acid tert-butyl ester, by deprotection with HCl in
di oxane. Ms:116.2 (M—|+) Ihfgrﬁreaﬁggg@te 101
(rac) - 3- Met hyl - pi peri di n-3- oI ydrochl ori de WO
007/1 PCT/EPZ 07/ The title conmpound
%t’fﬁnz}i% TP B‘é‘y"qﬁ’éf E’FH@du ate 16. Ms: 116.2
(MH). Internediate 102 1-Oxa-4, 9-diaza-spiro [5.5]
Thelegaond &t Ore, fhs) Biﬂdoeo{ﬁehnspbuxydpi\paﬁdipedp@lrb@cy&s acid tert-butyl

%Ee?f%g epﬁgm tHe fea g@ggp &?g%ell%r%gl’ate@é&y@ S g fC'[éC} \j\’l’[h HCl in

IQXth@ffpﬂiTrhftllﬂﬁypm@phW)l\/[S 1204 (MH razepan 5-one A
1-[(E) - 3-(3-Chl oro- phenyl ) -acryl oyI | -4-(2-pyrrolidin-I
-yl -ethyl) -[1,41di azepamnbkrmt@ia@Em I n anal ogy to the
procedure described in internmed ate 4A,

é‘& y Fwsl?)glsplg%]l‘ @Bﬁ'ﬁ}/@"gﬁéde(l nt er nedi ate 3A]) and

1 (2- chloro ethyl) pyrrolldlne gave the title

Exarrpl e 215
y’%rr&ré;( lf‘?r?ettl){}lpf%cﬁﬁé' @Zéts“lg bbb 8ERMiskolded #15) AOHI56 i Pand

-acr 4] di azepan 5-0
thpzn@m edagd yféﬁeﬁé‘?“alﬁ was beptad ter 190 ¢ urﬂdfr(@ﬁ bar plhydipgen
pRsfhery 2bh aTﬁUi‘e@VﬂldH whs tﬂ;eﬁ’rﬂlltéi‘e@ﬂﬁbagh Biyo endt Bora:laﬂﬂrﬁlg& The

%Lecs)lrittlté)%va r OC \éq%llr% ng%gfﬁze(R@ |n§:i) 1%615{] f\ﬁrz%%lqla&? mmdl) and Boc,O (2.2 g,
e myhdy hc]deklhnd]thie apapariibedher Ih. ifterraetioa tvers BAgn)washel with 10%

giﬁt[lc e%cg(ﬁogll?tléog{ ‘aggé}] QNLZ)SOOjf %ﬁ{ V\(ﬁﬁ‘ncg}ltkate&/ ! I]L]\gfcgﬁ(%g&?ﬂ% 8lumn
chupmawgrmm&fzqoélep@nﬁ BP20ti7rded sagiirle product (0.63 g, 33%), a 3:1

mixture of diasteriomers (cis:trans) as a colourless oil. MS: 216.1 (MH™).

B) (rac)-4-Methvl-piperidin-3-ol hydrochloride

Intermediate 91A was deprotected with HCl in dioxane to afford the title product as a
white powder. MS: 116.1 (MH").

Intermediate 92

4-[3-((-)-4-hydroxy-6-aza-spiro[2.5]oct-6-yl)-propyl]-[1,4] diazepan-5-one
dihydrochloride

A) 4-13-((-)-4-hydroxy-6-aza-spiro[2.5]oct-6-v1)-propvl|-5-ox0-[1,4]diazepane-1-

carboxvlic acid tert-butyl ester

5-Ox0-4-(3-oxo-propyl)-[ 1,4]diazepane-1-carboxylic acid tert-butyl ester (intermediate
61) (0.19 g, 0.7 mmol) was reacted with (-)-6-Aza-spiro[2.5]octan-4-ol hydrochloride
(intermediate 83) (0.12 g, 0.7 mmol) in DCE:EtOH (1:1, 6 ml), AcOH (0.18 ml) and
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-79 Exanple 3 1- [ (E)-3-
(3, 4-Di chl oro-phenyl)-acryloyll -4- (2-piperidin-

wo 2007Aztig/1 ) - [1, 41 di azepan-5-one A) PCT/EP2007/053490

1-[(E)-3-(3, 4-Di chl oro- phenyl) 4acryl oyl | -4-(2-pi peridi
n-1-yl-ethyl) [ 1,41 diazepan- 5 one 5 In analogy to

ﬁ_}l;]re % Béreatq% E(iﬂl@%% E(? Ilg) %q él\q i B}r?&ﬁg q ﬂq%qo‘hafor 20 minutes. The

maetrqn Wasetbclytwleljlmﬁtid,q:@ssab@éal”mCBIz6h@n(1 ivasleadrieidh sat- NaHCOs,
&féd @gsé@(a%dfeah&maehhwh)e resEHLQers %ﬁﬁeaeyﬁasmemmﬁ I e

npound white so MS:
ﬁl@ma[qgeph‘/éCH(z@leﬁ)Hrﬁ ors ﬁﬁ%ﬁ}lp yit 1381:(3;1“69410}25 @919 aSa gum
8- pepevEin- 1-yl -propyl )- [ 1,4] diazepan-5- 10 one
A

mmmmg&we descrl bed in |ntermed| ate 4A,

1-[(E)-3-(3,4-dichl oro-

Hﬁﬁﬂyéd%ja’t@§fﬁy Ly Jlé rbthetfd ViR Z8PRR-d6:2RE td A58 HBMI @ duct as a
oro ropyl)- 15 piperidine gave the

Whtt?éo‘@%]bﬁn%i&a% MHght yel l ow solid. MS: 438.1 (MH+,

2Cl). Example 5 1- [ (E)-3-

(3- Chl or o- phenyl ) - acr yl oyhterniédiate 93

(2-nmorpholin-4-yl-ethyl)- [1,41 diazepan-5-one A)
3Ch| h oyl | -7-oxo-[1, 41di aze
{:{ac Sl% ]i?‘ua{:oe IO%%% e %Ar?)dﬂ&rlgéerym A sol u£| on of
.33 g (15 53 nnDI) of
QrQ=4- tRep -yar oxsg/ilcfagfidlten}—bu,tv‘h]ester
di azepan-5-one (internediate 3A) in 80 m of DWMF was
BJP@lﬁirsdl &to- @rlbﬁntefl Qarg ca&lazerg-gug'ﬂ@tér (@heﬁ{aEhl( ]%005 5,

D7 b gn%mmqb e e D wieeyr B & didsodTm

béroﬂbvﬂﬁldem@ g, Gaﬁltnlob rwasadda&t partieawisar The feactatn WK, allowed to reach

o%lNgeﬁlpzeggu e ATl anrgl ’[lhie? otvgrgl g}%%ﬁ%v\%l&g 891e2[9e &)lfﬁq t %&%%d under
(/aumm, throleyid o reldrssxr}tﬂhl@éi}ﬂz@lawadl@étmﬁi watst, @ried TNe2sO4) and

E&REhI-APd. Tﬁec‘ ﬁ%ﬁgﬁﬁas%rﬁgd B;rﬂgéhecrohﬁhﬂ @Eronﬁ%ﬁ r8Fh MO AC:n-

neutralized col d agueous 10 %
Beatpnect &d: Wite piferdhe (lﬁiiomm@do@gﬁr& é7%91 asawhijpselid. 'HNMR
WESNEH VDM B PUEDVS .68 2t L1 ah §a.80Nab10T8, mBGLIBoXS7 LA, %), 3.59-3.70

Mo L4t e e a T B Bl T hept e 111 10’01 1)

toyield 2.92 ¢ (52 % of the t|tIe corrpound as 30
: Bkl rsdini4-ol RG] WO

2007/ 122103 PCT/ EP2007/ 053490 -80
Intermediate 93A was deprotected with HCI in dioxane to afford the title compound as a

white powder. MS: 120.1 (MH").

Intermediate 94

(rac)-3-Methyl-piperidin-4-ol

A) (rac)-1-Benzyl-3-methvl-piperidin-4-ol

1-Benzyl-3-methyl-piperidin-4-one (2.0 g, 10mmol) was dissolved in MeOH (10 ml),
cooled to 0 °C and sodium borohydride (0.2 g, 5 mmol) was added portionwise. The
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B)
1-[(E)-3-(3-Chl oro-phenyl)-acryl oyl | -4-(2-hydr oxy- et hy

wo 2007112143 di azepan-5-one A sol ution of 2.16 gPCBERD07/053490

mol ) of {4-[(E)-3-(3-chl oro-p%e_nyl )-acryl oyl ]-7-oxo-
[1, 4] di azepan-| -yl }-acetic acid ethyl ester in 30 m

of .et hanol, was.t t
reacti;}n wasal allo | % }P} egc';f}lo o%g?{eaige%h\f\l%&l?ld sgrrégl’ Og(ﬁ'gl%%l §%er wh1ch time
e spivent Wrdseereoveelamdeomaqnagl, thd nesidae fedissattediatCHREL, Washed with

w9}, ;?ﬁjw& QNQ O}PQHCI fSRLA A0 foWdttHe Qtlé]fer’orﬁp(gﬁlﬁld (%11 g, quant), a 3:1

sodi um borohydri de. After %
m@gwqfﬁh%ﬁa@pfrerﬁ Qe&swsmww 246¢ N&Hﬁo % KHSO4 and
extracted with Et QAc (3x). The organi c phases were

BR&heds-Mthl-mekiabing-d0 % NaCl, dried over Na2SO4
evaporated and purified by flash silica gel colum

ErE dla%$9%1$1 (% 5}@%’?&% fn BOH g%"{f}l%mdﬂdﬁdgﬂt) €309 and
W@loh@g@ @ 1(1]|9/|a|q1dect:| ’ljhe r@gc‘uon was heated to reflux for 16 h after which time it
VM ﬁté;&t ﬁﬁeuiu exfta arkdt tcin%ém@até&% aeetdﬁtg)mre hige )f)lrc)du'%t? m/tpg/ lquant) a

di aze one To an ice-cool ed sol ution
brorgl @}

1-[(E)-3-(3-chl oro phenyl) acryl oyl ] -
4-(2-hydroxy-ethyl) -[1,4hthrmzéiaeans5-one and 0. 73 ni
(5.25 mol) of Et3Nin 35 m of dichloromethane were

ggdganscl%g%&hﬂ(%gggdm ?]g%f ilh&nesul fonyl chloride

nder eepi ng the tenperatue

at 0 C The reactlon was stlrred at room tenperature
r -methrpinesiding- kaarbaxylisacid teitputyl gater

react| on was then part| t| oned bet ween et her and
APIROHS - SRty - Dok - b Eiu\ﬂ@(t’l%f [RRABRS\ES 5417) (7.7 g, 41

ext ct e&‘éﬁ?%ﬁltl%w %1@%2 ym Eom%lygﬁé‘e'( @afg%@)mlﬁlﬂa added.

Tb@ﬁﬁzﬁhfeabzfsdobbdyd) e°d ahd Barant(iBiorige colferstaé6.Lintll €9 mmol) added,
%E?t‘?ac (YC? 0 r% ch rog eﬁl%gr%‘?urg Iahd s%eqée%}lygtu(r%_%r 1h. The
fleaf tidE) W& I(eGOC@d or(p hempll nuaritty boyhier added-tergnpil angi rgmaining
%J)raﬁg %&h mka ﬂ%gérﬁﬁﬁlmxo%e QLo 6, ®hHol)an wkerQ1 BRI Gwas added
grnct hedpacHPp _ag;tqal?]lgwa th(rE‘)cth?@ %WP%taBlrﬁﬁb‘Hy |T)he reaction was
ﬁﬁér)éli Qegta]ctetd ﬁ/[ﬂtlﬂ%tﬁjAcd t}eZaqe@ﬁk ﬁmmeadmbahc?oymﬁdnfonraveolvaaOH
ed w

2 PieBaestynctad iyt Cif o 87 UERD: B R e reside
(53 2 py wagredasolwanit M@, PAOHNY/ Gaddet end deckaaionwaisred under an
%&Jsgﬁérg %f m&nﬂg&qgﬁﬂg&gsf&t Pﬁ{%laagﬁg wﬁﬁcﬁgﬁé gﬁcgéc( % gﬁla}émmol) was
@Hldeédth@ mg@zt);ﬂrre@@ﬁdémndatﬁlé@ fiiergd dvigpeh Hiv8g and concentrated
EHflﬁédtl%ﬁtb‘y%s}pYolﬁﬁ‘itnrchg&ﬁﬁo ébhﬁgﬂhtg%c ﬂ-@ieﬁgge Zgg ?]fgorggd the title
Brr 2 e G b o Bl 8¢ %*MH &), 50 Exanpl e
6 1- [ (BE)-3- (3,4-Dichloro-phenyl)-acryl oyI] -4-

B3 {morphol BV éthyl-pipeadivitd-ol Hydddchibradeepan- 5- one WO
2007/ 122103 PCT/ EP2007/ 053490

Intermediate 95A was deprotected with HCl in dioxane to afford the title product as a
white powder. MS: 116.2 (MH").

Intermediate 96

(rac,cis)- 3-Methyl-piperidin-4-ol hydrochloride
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-81 A
1-T(E)-3-(3,4-Dichl oro-phenyl)-acryl oyl | -4-[3-(tetrahy

wale@7pyaien- 2-yl oxy) - propyll - [ 1,41 di azepanPGFBPEOT/053490

anal ogy to the procedure described in exanple 5A,
1-[(E)-3-(3, 4-dichloro- phenyl) acryloyl] - [ 1,4]

%laﬂqe 1- carboxvhc acid tert-butyl
pyT arr gave tie

£§i_tjlle conpound as vvhlte solid.- Ms: 455.3 (MH+, 20).
B)
trdrafliade §53& @g C,’J"Ilrlﬁfcﬂ’)' wheoyildrtcab YhO¥ hitrdbet ZoiD ¥ e Mogously

nof

@é%g%%l S%p%fordmg tlille t1tleg pI‘OCﬁlC’[S P l 9ué,l 90%) as a]Whlte sghd MS: 365.2

MMHCE) - 3- (3, 4-di chl or o- phenyl ) -acryl oyl ] -4-[ 3-
(tetrahydro-pyran- 2- yI oxy) propyl] - [ 1 4] diazepan-5

st.rred at 55 C for 30 mn. The reaction vvas cool ed

hyiermeediata®ele ). WP €h2 B bues SeponyikHgApgausly te Zigrmeglipde 85C
Qﬂfc%ﬁi h@ﬁﬂ@ﬁﬁ)d\&@{@ 5\@@@%@ aVh thoageie olsMS atiaratned ).
fter

, agueous

0 dried (Na2SO4) and
vor ted ) )
1S )=c3-Mie DINEL,

al I.i,zation (Et20) 0.98 ¢

ryst

3 ISP 8UHELSRi te solid. MS:
371. O (I\/H+ 2Cl). 15 O et hanesulfonl c acid
Brtérdndd(dr) 968 ¢35 depddtetttdwithgiEnyldjoxaoe yd dfdrtl thve wtkoprofluct as a

+hid gNggre Scré—%g%maaopyl ester In analogy to the

proc dure exanpl e 5C,

1 [(E)-3-(3,4-dichloro- phenyl)

acryl oyl | - 4- ( 3- hydr oxy- pr8ggimediate 9%  dj azepan- 5- one
and net hanesul fonyl chloride gave the crude title

caoPnBDinRshyMpipeidiearsland as a m xture of mainly
nesyl ate and sone 20 chloride. Ms: 448.2 (M, 2Cl).
di ol

B Pipsridivadsol v yi oyl 1 - 4- (3-i odo- pro
pyI) [1 41 d| azepan -one A solution of 0.50 g (1.11
ifshyylof3- dmmbylrmp‘trﬂeglu@feo(mf © (4087 BARAT.Q §)233ningl)4vas

gfsé‘tmlegﬁﬁ N@&?H)(bg m'l)aQ&ME(Pw d °C chpés‘amr{l b%rcﬁ]]ydrlde (1.0 g, 25 mmol)

di azepan-1-yl }- yl ester in - but anone
%a‘*"'géé’f’étépw 'h T@eSSaC&OP 239 Suqﬁ‘ﬁS]i tp Whéaﬂml}ﬁmpﬁamg and stirred

@Mn%ht iff@avhath Pae thef s@[veﬂﬁvaf&geﬂ%ﬂed Uider keatin, Ohe Waigdue

ev ate ende
GRS Rarer e s majen il R siber eoneeniryhite eford the
sitt vanpowids@ar g ©d% ) THMS: 22954 ((MH Wwas t hen washed agal n

with dichloronmethane to give after evaporation 0.27 g
A De8iggenmgund as white solid. I\/B

xilye

2007/ 122103 PCT/ EP2007/ 053490
int[:l(@diaae ?ZaA . ?)ig);wwhémbﬁé#yﬁp%é?w&md PA(OFDefsr Prpgliand
Bycdohekerr (@RYI) hdddd. T keslkiar @R@AededRE eflux for 16 h after which time it
was filtered through Hyflo and concentrated, affording the title product (0.5 g, quant) a
white crystalline solid. MS: 130.1 (MH").

Intermediate 98

(rac)-5-Aza-spiro[2.5]octan-8-ol

A) 8-Ox0-5-aza-spiro|2.5]octane-5-carboxylic acid tert-butyl ester
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In anal ogy to the procedure described in exanple 5D,
1-[(E)-3-(3, 4-di chl oro-phenyl )- acryloyl] -4-

w@ 3so7ozaepropyl) - [ 1,4] diazepan-5-one and neepRPi0DTIES3490

(with no additional 5 sodi umﬁadl de) gave after flash
silica gel colum purification (CH2C12/EtOAc 99:1 to

4? %f %)Wghr?%h%tll & %&?_ﬁg %ﬁ e%tsgtg és?é’rlt( ]75 %l !5 E‘M‘zﬁ; _@%9 8%solved in
(B®1OH O ¢ inborigh M(I} 1 g,c];()y{ngy)ﬂ)] andgtirred for 15 minutes before
ﬁé’m@h&%@ L @iiBod of [ 2-BH18RY Lthyl) [dihethly1- Sl RAGRAR Rde ONE 116, 1984, 25,

igo[le B)1 8- mmelbpyer dbr ShpHanyen wakyijredyey Lok aftsr ighichtimg it was
Parfioddd BtRE Yratef ankl, @, i, aB€Paanid <ol tddn daaBNGFOL)and

tc%ecelgt gﬁdﬂﬁﬁbﬁ@%ﬁ% %%At@gp#ye%glc n- hep%'ane 1:9-3:7) afforded the

#l¢Bprpilper(DAign19%Y hs peadpyrldss pil M$:didad pHi~)5- one-
di hydrochl oride (internediate 4B, suspended in CH2C12

g 3
npound as a white po
bltqrme@mt@??p%m #enl limyqll ‘ﬁ'fl%iﬁggei in Mﬁ@ﬁs (53m yand 803111
B&Dhidhﬁdet(@r(ﬂl’g?ﬂ ytholp Aedwd. JFheGeydtiop hlas stirred for 1h, concentrated,

b ERSR A CHCE afd watsr e onepis callocted, risd (NpSQeny

tormhletlnzytbd Eiasrlydcﬂlyrhh <h@indtograghy (it@Aeparepknerde’-1) afforded the

?‘E?d@%iégm o@@ﬁggoﬁoggfgs;s bR A MhAETed ate 1A

plperldln_l | - propyl) [ 1,4] diazepan-5-one-
L iate 4B, suspended in CH2Cl 2
with 4 equival ent of Et3N) gave after purification on

ﬁﬂérﬁﬁe@lﬁlﬁé 981§Was°&@ﬁﬁ@tect3@wﬁﬂqlﬁl@l(lﬁ didta¥ &) aff({iﬂ thd fifl®l product as a
ound, a yel | ow vi scous oi MS: 438.4
POWW%Sﬂ/?%;z(I%%h)PCT/ EP2007/ 053490 - 83 Exanpl e 9

1- [ (B)-3- (3,4-D chloro- phenyl) acryloyl] -4-

(4- pi peridin-1-yl -butyl) -InfermeddteFepan- 5- one A)
4-(4-Chl oro-butyl)-1-[(E)-3-(3, 4-dichl oro-phenyl)-acry

I [ 0424 . ; 5.
s u?lgﬁgi’ég égﬁ&ggryﬁng}g gﬁ%ﬂ)yll]54 080 RAWYutlD- (1 A$diazepan-5-one
=)

A) 1~ GE)s3- (8- ‘u. 4-Huaro~phenyl) zachy

1- chloro 4-i odobut ane gave the title conpound as
D{ﬁrdy(ﬁgysohhdjprohﬂureﬂfﬂ)&cﬁbddwexa&@le 9Bund 9B, 1-[(E)-3-(3-chloro-4-

[’1501)(0 4&1&13%49651{1@}?1 ?f@d?aggé?fll oﬁg E)ﬁé e?%le!hate 54) gave the title compound

as yellow foam. MS: 478.9 (MH").

h.
pro

Y(l,éla 10(!10 butvg) !Ji 44[11iazepan—5—one

Intermediate 100

(rac, trans)-4-Methyl-piperidin-3-ol hydrochloride

The title compound was prepared from intermediate 85B, (rac, trans)-3-Hydroxy-4-
methyl-piperidine-1-carboxylic acid tert-butyl ester, by deprotection with HCl in
dioxane. MS:116.2 (MH™).

Intermediate 101

(rac)-3-Methyl-piperidin-3-ol hydrochloride



In anal ogy to the procedure described in exanple 6D,
4-(4-chloro-butyl)-1-[(E)-3-(3,4- 1o dichl oro-phenyl)
woawryutayd] - [ 1,41 di azepan-5-one and sodi unPCDEPIIGT/053490
were stirred at 90 C for 26 h. 4o give the title
conmpound as orange foam Ms: 495.0 (I\/I—H 2C1) (@)
ar n [ i+

%ﬁil&t’iz' ccbmbéoqn)%iv% %?épzﬂgd dlgha% l%g%t %E)érﬂg% n ana P16%(1\{[ﬁ ).
procedure described in exanple 5D,

1-[ (E) - 3- (3, 4- di chl or o- phteymgdiate 302
acryloyl]-4-(4-iodo-butyl)-[1,4]di azepan-5-one and
PicRAL4,9ldnga-6pird 5. ﬂ%@ggﬁiﬁﬁﬁal sodi um i odi de) gave
t he t|tIe conpoun as white powder. Ms: 452.2 (M,
flﬁl 10 ke agré(g%(% ihe in J, Med, C 26, 6, 855
B QR e BRERA S pesihet in b Mgdy Chepped 9 266 855
(tetrahydro-pyran-4-yl) -amno] - butyl}- [ 1,4]

5 di azepan-5-one 20 A)

1-[(E)-3-(3,4-Di chl oro-phenyl ) -acryl oyl | -4-{4-[ nmet hyl -
(tetrahydro-pyran-4-yl)- amno | -butyl}- [ 1,41
di azepan-5-one A solution of 0.100 g (0.20 mml) of
1-[ (E)-3-(3, 4-di chl oro-phenyl)-acryl oyl ]-4-(4-iodo-
butyl)-[1, 4] di azepan-5-one%@l§lﬂ e 9B)in 3.1 nl of
DVA was treated with free nethyl -

(@) rrnpdhRre: 1 - folldifit 1-@f eth@)-UEM 5-
[0@1335% (0. 2?%&%@ ﬁy (Bpyitolldifil-pitethfl)-YBMRliazepan-5-one

4ldiazepan-5-

10 Dllﬁuene (2 rﬂ). The organl c phase was dried over
I\IaZSO4] and stirred for 22 h at RT, 0.06 m (0.40

f T 1 T 11
18 h tto g&oe?’%omaeﬁ&eng?mﬁ 1§%fg{1<§1 aﬁg 4wa§ 91905 (31@1@16 d-Bhenyl)-

AGHPRE- [l 4] cigazfepar@ @qﬁ@tgnrqgh |—§thyl¥ pyrrolidine
hiyd titd @infipdidra@ oftywidife govde) - BIS: BES. @mmcm)or i dewer e
g&%sm ved in 0.5 m 30 aqueous 10% NaCl solution/0.4
m of 1 N NaCH was extractMG—QClZ (1 mM). The
WO 2007/ 122103 PCT/ EP2007/ -84 organi c phase
was dried over Na2SO41 was added and heated for 9 h at
15 5(2-C4-Arheyl-pipssazin-dryDaetbyldAt B 8- 8-chlorerpheud baeryloyl]-
24 i AL HCQB/ Et 20 (3x) . The organic phases were
\{/svas]hed I\%l{;iltﬁl%aqueous 10% Nad , dr| ed (Na2SO4),
cnce tratAed ?nd eevapor t

tp4];ha&}p@a5/en9 004 g 5 (4 % of the t|t| e corrpound as
a Ilght yel l ow sem solid. Ms: 482.3 (MH+, 2Cl1).

tgﬁﬁﬁroceduﬁe gescrlbed 1nﬁrétﬁr diate 4A, 1 F]) -3- (3 §hloro 8henyl)
20 a@yﬁzoyli (Y141 inzspyh-H- 01[e]§1rxt]:1g1mqlz@péﬁ§)5andde[ g2 chloro ethyl) p1perazm 1-

l [eﬁ@noﬁe gg\/egﬂ% gﬂ;l/@ccﬂ’n}%dfﬂrag PSR foaRC bk h-(#118i.P
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10 [ 1,41 diazepan-5-one A suspension of 0.099 g (0.32
mol ) 4-(3-piperidin-1-yl-propyl)-[1,41

wa@le@zapAam 5- one- di hydrochl oride (intermnmedi at ePABEPRNT053490

0.077 g (0.38 mml ) of (E)-3-ch oro-4- fluorocinnamc
acidin 3 m of CH2C12 was treated wwth 0.09 m (0.64
mmol ) of Et 3N at cool and treated with a
00859(041 mml) of NN‘%—%%LW

é%/cl ohexyl car bodi i m de. The reaction was warnmed up

)-3ni3ghDi¢hdorRipheniibracryjeylt- ﬂt(ﬂml%@tlvwééﬂlmbeﬁdlazepan 5-one
(x3)/ saturated NaHCO3. The organi c phases were washed

m t hy agyenysg 106 NeHhend) LREIGNEA- (MBS @I A-ethyl)-
orated to give after purification on catridges,
gﬁlﬁz—%—%' Ui, 20g (Et OAc/ n-heptane 9:1) 0.075 g (64

% of the title conmpound as a white solid. Ms: 422.1
(M) og@lt) the RO QDBTEA A OB e PCH i EP2B0T (5 334 04 -didBkoro-

F\?@@B (yégyg]lg 4 dllaze npS ~one (1nte§ ate IA) ﬁnd%/ 2- E]hl r39 ethz)l%
pipdiiging ggve-the @ﬁycqmp?@d@sm}a@épgd} Msoﬁzél BIMT"
(E)-3-(5,6-Dichloro-pyridin-3-yl)-acrylic ac:ld rrethyl
ester To a solution of (5, GgxBngldoro-pyridin-3-yl)

-met hanol (1.8 g, 10 nmmol) 1n C12 (20 m) was

TR FFEATaR- ety Lranon i ared Hen Ny Son P Al frepan-5-

bl ough a pad of Hyflo and a fresh portion of
nanganese 10 d|0X|de (1. 8q, 20 nnDI) added and t he

{lhﬂdtaaﬁ?ﬂﬁlr%ﬁneoncentrat ed afford| ng crude
5, 6-di chl oro- pyri di ne- 3-car bal dehyde (1.4g, 81% . This
Wasnal &g o ehessiotadece dlc@crﬂSte' 1HQIﬁl€rIﬁé-7€Qat@14)X an)-3-(3,4-dichloro-

ﬁlzenaﬂ%x%v‘i R e PP ARy -

pipedidline gawdthe hitle tasmpblhmd mhghuyélowashdil Mt é3B. 1L VW't 2C1).

CH2Cl12i silica gel added and the m xture concentrated

to dryness. The absorbed duets was then purified by

flash col um chromat ograph@ El‘%égc Hept ane 1:1)

furnlshln%thetltle compound (1. 5q, as a white

(B B- (Al lozg;ph@nleaﬁry oytii4 (2 mrﬂyo n- 4 yl ethyﬁ—[1,4]d1azepan—5—0ne

(E)-3-(5,6-Dichloro-pyridin-3-yl)-acrylic acid

AF) - B+ (&) 8- B-chlloes-phowil)-sirflod] Yt dxca Ll 4l diage i Dylieicétid acid ethyl

ester (1.54g, 7 mol) was suspended in MeOH (20 m)
aqueous sodi um hydroxide (1.1 m, 6M 7 mmol)

A solution of 4.33 g (15.53 mmol) of 1-[(E)-3-(3-chloro-phenyl)-acryloyl]-
[1,4]diazepan-5-one (intermediate 3A) in 80 ml of DMF was treated at 0 °C with 0.75 g
(17.09 mmol) of NaH (55 % in oil) in two portions and after 30 min with 1.89 ml (17.09

mmol) of bromo-acetic acid ethyl ester in 1 ml of DMF. The reaction was stirred for 5 h
at RT, cooled (0 °C) and treated again with 0.20 g (4.66 mmol) of NaH (55 % in oil) and
after 20 min with 0.34 ml (3.11 mmol) of bromo-acetic acid ethyl ester. The reaction
was warmed up to RT over night, cooled and neutralized with cold aqueous 10 % KHSO4
and extracted with Et,O (3x). The organic phases were washed with aqueous saturated
NaHCO:3, aqueous 10 % NaCl, dried over Na,SO4 evaporated and purified by flash silica
gel column (EtOAc/n- heptane 1:1 to 9:1) to yield 2.92 g (52 %) of the title compound as
light yellow viscous oil. MS: 365.0 (MH", Cl).
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added. The m xture was heated to reflux for 20 mn
after which tinme the reaction was concentrated, the

wo e®rdexot aken up in water and the pH adj ust edPCDER200Y053490

addi tion of 1M 25 HCL. The proguct could then be
isolated by filtration affording the title conpound

éil" | -l - 7—@&hﬁ)§o%h%l —QCI%%IV g4—( M@/dr%}sﬁ—'e@lvﬁw llj—ldi%%]r))an—S—one
lafutfofa ot Loyt cram gl yphose

R Eraeo7y-glb et aCLCBéﬁhﬂI@:star sukehef atlranot was treated at 0 °C with
gg%%’\% l(é’:‘ll ?m%lfgfl sgaﬁmpx&loﬂ'y@nc’lse ¥lsh rﬁlc(fﬂékﬂa?loﬁ&:ﬁrgig( 3618, The

Kba(tibrpwapsesrtuncéd rﬁorl21yh at hpybled [(Q°Q)] mdamrfalm-gﬁumél 0.45 g (11.81

%1\1?(%9595% u%[l ga{?&f rz@?% ?th ?acggn ﬁjt?alf%'ﬁ){/\f th cold
aza eno ria te ranet uroni um
hpeahs UbvooPHOQphvat @(tl(att@d m;;th BOre (mcrblljhel qrgmpléalsewe)re washed

kg&%ﬁg&&?%%& Wed o rjtéa k)%ra"f‘ela n eéq)z hﬁ?h sili ilica gel

Feact
hyumpr(Ep(M&mnd/éerEL@Aa{iEtQHdl 11097 ?t%)stcwutldé 5@ rgdd B 6/0) f 1te title

30 35 Al -5 ohs VRiF439) 4 (MHe, 2C1).
Blnoatfndas 3 AL foapRoME

(4-Chloro-3-fl uoro- phenyl) acryl oyI] -4-
- ] | p -5-

- - - - - p y - -

er|d|n 1- propyl 1,41 di one n anal o
19 apfrg- @Pﬁeééemﬂé?n@é%%@ﬁééoumf)‘ﬁpg} ?réFg Pl &c fwo Pﬁen‘/?yacwlo‘/l
40 Frypidxeretiedi Nt 14 Miazps@py-bhe add0f3 nﬁ](sl RaaapalN obEQNEn 35 ml of

S 0 P ) S e

§tieBng sathin a3nea kblajﬁﬁmeaﬂdperpirue @it pP€atTherea¢tprpeat imel at room

Epfpeué%eq“of P mﬁqge %%'[81f s%d%{f ann® llijtéil IN§1 hAé%%aglog then

nera groce ure or exanpl es
paptipigngd é@waqn dherapr agoc@nagiurcd NafbOs. iThe piofer pbass was

&t}ac%sa QI‘A%QI §Rert (29), M@%lh Bh&es wbrd W?i?héﬂ v\?\lfff]lh Uddud 10% NaCl,
a er |

gn%ewﬁzﬁgfp 3611% c%ﬁ!:ekljitérlage&rtp d}efcg} 35 gr(%l‘t)oétoﬁg}e)tltle compoun(qgs yellow
visdodotli Mezepro{BHONecl)di hydr ochori de (internedi ate 5)
( 0.027g, 0.1 mml) Et3N(28 ul, 0.2 mmol) in DV

' Q"4 diazepan-

,émparative HPLC. Tabl e 1. Exan'pl e Con'pound Nane
C nnam c Acid Ms:

A solution of 0.085 g (0.25 mmol) of 4-(2-chloro-ethyl)-1-[(E)-3-(3-chloro-phenyl)-
acryloyl]-[1,4]diazepan-5-one in 1.3 ml of DMA was treated with 0.04 ml (0.50 mmol) of
morpholine and stirred for 8 h at RT, a crystal of Nal was added and stirring was
continued for 40 h. The reaction was extracted with aqueous saturated NaHCOs3/EtOAc
(3x). The organic phases were washed with aqueous 10% NaCl, dried (Na,SO,),
concentrated and evaporated. Purification by catridges, Si-Amine, 70 ml, 20g (EtOAc)
gave 0.008 g (8 %) of the title compound as off-white viscous oil. MS: 392.0 (MHT, CD).

Example 6

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(3-morpholin-4-yl-propyl)-[1,4] diazepan-5-

one
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No. (M+) 14 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3-
4-Trifluoronet hyl ci nnam ¢ 410.5

w@ deovnefibzior onet hyl - phenyl ) -acryloyll WO 2000¢WRRHOB053490

PCT/ EP2007/ 053490 -87 [ 1, 4] giazepan-5-one acid 15
4-(2-Pyrrolidin-1-yl- ethyl) 1-T(E) - 3-

AI l\/bf Iﬂ@syf 1 JP wh(ior%cl!)}genéﬁ _% é : '!? é?e%%%vgl%ewgﬁ 2-vloxy)-
Mﬂﬂﬁﬂil&@m@j&

1y Uil déepdll
>iongl - et hyl )-1-[ (E) - 3-

2,4-Di chorocinnam c acid 410.5 (2, 4-dichloro-phenyl)

I'I%{aYd?QXJ) the ﬂrgcﬁlllréjde@@t%rin 5}{ e 34, 1L (E)-3-(3,4-dichloro- phenyl)

enzyl oxy- pheny nz Io ci nnam ¢
%&59@ i,»é}ﬁ 125H-0=ae ((Iléerﬁgﬁ,d}aéﬁf %ﬁ ylérpmﬂ gropfn_ftc)atftrahydro-

pyrad gpanhdtine eorhBound &)wHi-sBehz oS 435 di(eptdl, 26hyl - 3, 4-
386.5 acryloyl) -4- (2-pyrrolidin-1-yl-ethyl) -

—e( Q%d?ox?z”p%éﬁ (ﬁl &Pdmzepan 5-

onel- O fl uoroci nnamic acid 378.5 (2 4-di f | uor o- phenyl)
-acryloyll [1,41 diazepan-5-one 20 1-

A GBEnidn 08130 @I(ﬁlsy%ﬁomen B)=3-8, 5-dl;ahfléruog}faﬁymam&/1
e

acr yrrolidin-1-y

?[itr%?égq?gigﬁa?ﬁy]é %y grogxl 1azepan 5-one in 6 ml oft mé{[llgnol was treated
\471‘[{13 Py (D(%hﬂinﬁbbﬂbkn@ihhﬁh )olller[e@E)sul&na@ anastiredae p31°C for 30

HllIc 2%&?‘6[%{1&?735 cfX a%nfl ﬁxtlr:%ct%i \?%IE%I]%%%P %]%51(19@6 /%% O (3x). The

Qrghvbic hva:y:s wnreavnasheéwnlj aBT@U5 sat(1@terelN Mid (s pgeings) 10% NaCl, dried

&I@%g@ r : oelva}%)rgrteé]to N@éﬁ%s@algﬂ)oggEtZO) 0] 8 r(g% ;Vor% r?£ I:[rlilectltle
geRsgehifegokiq Pyloyl] [1)4]

dlazepan 5- one 24

&) (2VRYHanedulfdnfi-akidy3-{ £1 (By!3) ¢344-H{ch)or8-phdnytl-uaiel] INaxs -

Tal% ]glia?z’g%n?l -yl}-propvl ester

In analogy to the procedure described in example 5C, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloyl]-4-(3-hydroxy-propyl)-[1,4]diazepan-5-one and methanesulfonyl chloride gave
the crude title compound as white foam and as a mixture of mainly mesylate and some
chloride. MS: 448.2 (M, 2Cl).

D)  1-[(E)-3-(3.4-Dichloro-phenvl)-acrvlovl]-4-(3-iodo-propyl)-[1,4]|diazepan-5-one

A solution of 0.50 g (1.11 mmol) of crude methanesulfonic acid 3-{4-[(E)-3-(3,4-
dichloro-phenyl)-acryloyl]-7-oxo-[1,4]diazepan-1-yl}-propyl ester in 20 ml of 2-
butanone was treated with 0.33 g (2.23 mmol) of sodium iodide and stirred at 95 °C for
30 min. The reaction was cooled, evaporated, suspended in 60 ml dichloromethane/Et,O
(1:3), filtered and the organic solvent discarded. The residue was then washed again with
dichloromethane to give after evaporation 0.27 g (51 %) of the title compound as white
solid. MS: 481.0 (MH", 2C1).
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(3-fluoro-phenyl)-acryloyll WO 2007/122103
PCT/ EP2007/ 053490 -88- [ 1,4] diazepan-5-one 25

wdaA2q0EN218 Napht hal en- 2-yl -acryl oyl ) - 4- 2- Napt hpEER100D053490

acid 392.5 (2-pyrrolidin- | _-é/j_-ethyl) [ 1,4]
dlazepan 5-one 26

n5s- Exanpl es 27-34 General Procedure for
Exanpl es 27-34 5 A solution of

Trtarda(ds) 1§t}{e3pr6&|d9fé3dd@&%b)dhﬂ a’%é%ﬁpdle@]@'l (®)0ox03 b bidlsto 2n v1)-

?.ﬁﬂqpyl_ (} D@gg eral ?)nfg/ d@g&gé‘?&g{g g?lg IBI? ﬂ@rg@éﬁf 2}5}’41 glpél d1t1onal

sodtiing i¢didd) gmhf)erfﬂ@bﬁ ghedzebyol@mb pasiitatiopr @FROBIELOAC 99:1 to

uti on of ridine X , [
0l R0 ComB bt it RS SRRV 4ty o e B
(0.5 mM). The reaction was then shaken overni ght,
concentrated and the resi ddxampléZ i ed by preparative
lo HPLC. Table 2. Exanpl e Conpound Nane Am ne MS: No.
) D¥lgorb- 3 b 95 QiR N Jyl-propyl)-[1,4]diazepan-5-
JYE@’)SOE%Y pllloperllﬁgl}lnb4 éyl%ﬂtLQS?Zﬁg yhpropyD-[1.4] P
Yyl oyl]-4-13-[4-(6-fluoro-1H indole (internediate
6) indol-3-yl) -piperidin- | -yl] -ethyl{ - [1,41
A azefheh) -5 HHdi8orb-phenyl) B rd 3A |- 3 8- pligat i nph efipird pyd ) -
lfda%rl dlg] 4-yl -imdazolidin-2- 473.8
%ﬁcﬁﬁ%—% [ 4- (2-oxo- one (|nterrred| ate 7)
i m dazol i di n- yl) -piperidin-1- -eth 1,41
bi @rzaémﬁo ﬂlecmecqmrq@@vmuezlzm @gepmdléﬁpzeo@ 0%%41éblor0<819namlc acid
}'ﬁfp Beridid-3- V@%h(gd’ﬂ)f PeRzepands-6Re- Nﬁiyﬂydchﬂiﬁrde[(mtermedmte 4B,

pllspgl F1§1Ir1 b%églolvm ééeqhti}&eﬁl ory gi/&\]]aéave a?flte pur(|f5 catlon on ca‘lmdges, Si-

Amine, 70 ml, 20g (EtOAc) the title compound as a white powder. MS: 406.2 (MH").

Example 8

4-(3-Piperidin-1-yl-propyl)-1-[(E)-3- (3-trifluoromethyl-phenyl)-acryloyl]-
[1,4]diazepan-5-one

A)  4-(3-Piperidin-1-vl-propyl)-1-[(E)-3-(3-trifluoromethyl-phenyl)-acrvioyl] -

[1,4]diazepan-5-one

In analogy to the procedure described in intermediate 1A, (E)-3-
(trifluoromethyl)cinnamic acid and 4-(3-piperidin-1-yl-propyl)-[1,4]diazepan-5-one-
dihydrochloride (intermediate 4B, suspended in CH,Cl, with 4 equivalent of Et;N) gave
after purification on catridges, Si-Amine, 70 mL, 20g (EtOAc) the title compound as a
light yellow viscous oil. MS: 438.4 (MH").
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[ 1,2,4] triazol-3-yl) -piperidin-1 (internediate 8)
yl] -ethyl}- [ 1,41 diazepan-5-one 30 4-

WO 2000428enzyl - pi peridin- 1-yl)- 4-Benzyl pi periBCTIEP2007/053490

479.8 ethyl] -1-[(E)-3-(3-chlgyo phenyl) -acryloyll -
[ 1,4] diazepan- 5-one 31 1 - (E) -3-
(3- Chl oro-phenyl) - 4-Hydr enyl - pi peri di ne
481. 8 acryloyl] -4- [ 3- (4i§f8§025-4 phenyl pi peri di n-
- propy - [1,41 diazepan-5-o0n
mﬁ{ 69 ol Duihboro- pin acudos] |-Gy A b peridbid g it 1 dkdiggepan--
.8 4- {2 [ 4- phenyl -pi peridin-1-yl] ethyl}- [ 1,4]
dlazepan -one 331 - [ (B -3- (3 Chl or o- phenyl ) - 4-
henyl I ]

4\diazepan-5-one

[1,41 dlazepan 5- one'34 1- ] (E) - 3-
[BarGhigy e iphenyddure dederilfed-iChkonpe pAehy (B)-3-03, pelidhthrnephenyl)-

Qﬁ Zl ?%L&’ gﬁ%iﬁrl—ﬁ—on{e% ﬁrﬁeﬁiﬁikﬁ fﬁgﬁh&g%rjg%l g)dobutane gave the

Ebkfamnwr@l&s@zang@éﬁl@}
A sol ution of

By { 411 () 3-35.4-Didn16H LA D=-RBEON | -1 =(AGHHS-BYity] > 71-Q&iaz£phn45_one

]Slgzspan-B-{l}- proplonaldehydenflnternedlate

» 0. d

P P R ST P BT et By T Ragiiy T -3-G4-
ditbl;@mp@ﬁem;bj -adrilopl] 9, 4Mﬁie@hm~§ d:rmraadeo&ﬂﬂrﬁ@ﬁﬁ/el@idﬁﬂ;ed at 90 °C
T e R T

The reactlon was then shaken overnlght(iconc%ytrated
gl e

He ¥@). Exanpl es 35-92 5

 #rkdichorg-phengDmerded h4

\31-,4 |diazepan-5-one

In analogy to the procedure described in example 5D, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloyl]-4-(4-iodo-butyl)-[1,4]diazepan-5-one and piperidine (with no additional
sodium iodide) gave the title compound as white powder. MS: 452.2 (MH", 2Cl).

Example 10

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4- {4- [methyl-(tetrahydro-pyran-4-yl)-amino]|-
butyl}-[1,4]diazepan-5-one

A)  1-[(E)-3-(3.4-Dichloro-phenyl)-acrvlovl]|-4-{4- [ methyl-(tetrahydro-pyran-4-vl)-

amino|-butyl}-[1,4]diazepan-5-one

A solution of 0.100 g (0.20 mmol) of 1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-4-(4-iodo-
butyl)-[1,4]diazepan-5-one (example 9B)in 3.1 ml of DMA was treated with free methyl-
(tetrahydro-pyran-4-yl)-amine in 1 ml of toluene [0.035 g (0.22 mmol) methyl-
(tetrahydro-pyran-4-yl)-amine hydrochloride were dissolved in 0.8 ml of 0.5 N NaOH
was extracted with toluene (2 ml). The organic phase was dried over Na,SO4] and stirred
for 22 h at RT, 0.06 ml (0.40 mmol) of EtsN was added and stirring was continued for 18
h at 50 °C. Again methyl-(tetrahydro-pyran-4-yl)-amine in 1 ml of CH,Cl, [0.035 g (0.22
mmol) methyl-(tetrahydro-pyran-4-yl)-amine hydrochloridewere dissolved in 0.5 ml
aqueous 10% NaCl solution/0.4 ml of 1 N NaOH was extracted with CH,Cl, (1 ml). The
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Exanpl e Conpound Nanme Amine MS: No. (MH) 35 4-
[ 3- (4- Cycl opr opanecar bonyl -

w@y@romopyl - pi perazin-1-yl- 507. 2 PCT/EP2007/053490

pi perazin-|-yl)-propyl]-1- [(E) 4i (3, 4- nethanone
di chl or o- phenyl ) -acryl oyl | T 41 di azepan-5-one 36

9{1‘@% 12&3 Se WS d?lﬁg b %ﬁzﬁ%&)@ s%@& arid %’eﬁlff}P@ LY 5@,
I_‘[eazt}ordwgiézeé(praﬁe@w E@qgabus sﬁ:?artgd CEHC(})DE‘[ZO (3X)§p’[¥tirga:fch phases
Gele v%sﬁea/& ﬂ? n@%ﬁk 163 N (ﬁff@drt@aZSOQ concentrated and evaporated.

Cycl opent yl | -am ne gﬁ ¥ g (E)
P@mfecgngn ay é;pﬂr]ég@, %@W}e) 7Q T%ﬂgéwlﬂep anF/EiOA]: :4't071:9) gave 0.004 g
dii A7 6PR-tHle @BRP38nd 2 a light vEIBrW Einiyetido [MS: 282 B](Ivext, 224).
(+/-)-endo- 2- hbrbonylan1ne 464. 2
yl am no) - propyl]-1-[ (E) - 3- 3 4- ¥droch|or|de
di chl or o- phenyl) -acryloyl ~41 di azepan-5-one
39 4-[3-(Cycl ohexyl - -am no) -
C)E(chaa@(@h Hyloramhney erybyl]pft 6bypideridin-1-yl-propyl)-

lﬂzﬁhléaﬂa% .4ogichloro phenyl) -acryloyl] - [ 1,4]
dr azep - “one 40 1-[(E)-3-(3,4-Dichloro- phenyl)
rp

QP e
ﬂuzﬂm@m%@ne 41 1 - [ (E) -3- (3, 4- D|chI or o- phenyl)

- (2 -Methoxy- ethyl) -nethyl- 442.2
Acstlyﬁeﬁylbl]l 0800920 § (R3Tmitnivd Xy« @iplpyelridin- lajlhﬁipmspyl)— [1,4]diazepan-5-one-

am,n

Wy eesBY bbisrBs TR DY {1035 ahanl of (R aboro--

ﬂﬁ)roeﬁlﬂéﬁucﬁlaciﬂ ol of ofqugﬁybv)as treqt@d Withl 0@Rymlgiodimmol) of EN at
4 acry 3- h 0 thyl) -
é)){erqe(lohéﬁ a%%rﬁ%t 96?.4 g (({ Zilzmn}/o%’ fXI‘X N

dlcyclohexylcarbodumlde The react1on was warmed up over night to RT, then
partitioned between EtOAc (x3)/ saturated NaHCOs. The organic phases were washed
with aqueous 10% NaCl, dried over Na,SO,4 and evaporated to give after purification on
catridges, Si-Amine, 70 ml, 20g (EtOAc/n-heptane 9:1) 0.075 g (64 %) of the title
compound as a white solid. MS: 422.1 (MH", Cl).
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[1,41 diazepan-5-one 43 4-{3-[Bis-(2- hydroxy et hyl)
-am no] - 2-(2-Hydroxy-ethylam no)- 458.

w@ewpstdied- [ (E) - 3- (3, 4-di chl oro- et hanol phenyP()T/EP2007/053490

-acryloyl] - [ 1,4] diazepan-5 5one 44
(+/-)-N-[1-(E)- (3-{4-[3- (3,4 U+ -)-N-Pyrrolidin-3-yl-
481. 2 D chl oro-phenyl)-ac 5 7- 0x0- acetam de
[1,4] diazepan-1-yl}- propyM‘rol idin-3 -yl]
-acetamde 45 1-[(E)-3-(3,4-D chl oro- phenyl)

4- - pl.peri di ne,.514. acr yl

CACIRENR BB R Y s I G bipeiaipt Hyt-propy)-
diddpeprnSs-one 46 1-[ (E)-3-(3, 4-Di chl oro- phenyl) -
Pyrollidine 424.2 acryloyl] -4- (3-pyrrolidin-21-yl
propyl)- [ 1,4] diazepan-5-one 47

AS) LE)-§53 .6 DicBlofo-Dinedih - @) pbeiiy hiid nfeHyl Rstor i noI 454. 2

%fl SW%IIPJI of A§16 i)idﬁﬁ)ré)z dr OXé[TE)Lg_Y algin%f { loé g,qO mmol) 11¥ C)HZCIZ (20
ﬁﬂXﬁas{a@dEd Eﬁan@ar{e&: dhoﬁde M.0¢, GO pMaoY) The deadtid@r Wad @izged for 16h after
R DA B b S PR
fidxflec](1.9€ CZ@GﬁmBl)"&ddé(Dﬁlﬁi thic RéREi0R Qiiéefot A )fudBerdth. [Themanganese

d 1105@% f&@?ﬁenqzl y3¥ dr.o 1{ thrq_ugl%el—?% rl%égg %elgig‘gdgn gon%ent?ated a2fford1ng
Qu@hb@%ldﬂbﬁﬁ r)dln@eercyﬂr&](ddh de (114g4419) . azigipaas treaiéssdded in

2 07/ 221 2007 05349
gy m&%ﬁﬁf@@%@%ﬁ@%@ Ig, 12 mmol)
Q&‘de)d'aﬂﬁ |t}]1e mﬁctu][eezrea(eé 'td’)TEéﬂ'ﬂlX'fmpl}Pﬁfdr ehihfichltingé Jhe-rpixapy Mas diluted

bbb SR B Ao Rl fiurermresisriiddieneas e absorbed
PRIt OV therftp dBfiddtiyofilBk RHl@hincohtography (EtOAc:Heptane 1:1)
furnishing the title compound (1.5g, 81%) as a white solid.
MS: 232.0 (MH", 2Cl).

B) (E)-3-(5,6-Dichloro-pyridin-3-vl)-acrylic acid
(E)-3-(5,6-Dichloro-pyridin-3-yl)-acrylic acid methyl ester (1.54g, 7 mmol) was

suspended in MeOH (20 ml) and aqueous sodium hydroxide (1.1 ml, 6M, 7 mmol)
added. The mixture was heated to reflux for 20 min after which time the reaction was
concentrated, the residue taken up in water and the pH adjusted to 1 by addition of 1M
HCL. The product could then be isolated by filtration affording the title compound
(1.11g, 77%) as a white solid. MS: 216.0 (M-H 2Cl).

C) E)-3-(5,6-Dichloro-pyridin-3-vl)-acryloyl|-4-(3-piperidin-1-yl-propvl) -

[1,4]diazepan-5-one




10

15

20

25

propyl) - [ 1,4] diazepan-5-one 52

(+-)-

1-[(E)-3-(3, 4-Di chl oro- phenyl

w@ goa)izdpoxan- 2-yl - 484.2 acryl oyl ]

di oxan-

[1,41

di azepan- 5-one 53

)_

-4- [ 3- ([ PAT/BP2007/053490

2- nmet hyl am ne ylnethyggpethyl-anino) - propyl |

’ﬁ% g@per%suﬁr? Pflﬁﬂf: Q'wl f gﬁil‘ﬁ(@r%%r)din 4) 3))_%9%9%%/ acid PzB(srth 041' 2 mmol),

%(ﬁ-}pﬂg@@lﬂlrt}ﬂfy@ﬂ)rfbm’u Elddrageia-5-pri¢ dilﬂydmcmquddl(nmmmd}aﬁ@ 4) (24

%%a/rqullél),l [(Z é;ﬂf ?H%%&D??RET PQ% tg‘éamethyluromum

hex‘aﬂumr@phed‘phahyﬂé (o> BB L Imyrhel) 4r8Dl\/33 (1pnBrwads pdded Et;N(21 ul, 0.15

r

m%?cﬂ%//%mocy h]el Olﬁ e Ih}”%%r*ﬂ Yro 1@14'Th%¥gac8{;1? M% éhfﬁ%ﬂggﬂy purified by

megmpaenHBLﬁméfoﬁﬁngthe t[tle(p@)dudﬁ{ (481114,- D% Hdsarvehifphmmdey. MS: 439.4
uororpiperidine 474.2 acryloyll -4-
2'di fluoro-piperidin 1-yl)-propyl] - [ 1,4]

R

dlazep
1- Pi pe
i m daz
- pi per

g
‘?%laé%ajn-itp{lg [ 4- (1H— pyrazol 3-yl)-

pi peri

di azepan-5¢ 4)0]111(58 318§ ¢rB) phdn{(13-adrvdvt]hd -03-@iehiding L Jyi-propyl) -

an-5-one 56 1- [(E)-3-(3,4-Di
ridin-4-yl- 522.2 acryl oyl

ol idin-2-one inm dazBkdnplal3-

idin-1-yl] (internediate 7)

chl or o- phenyl ) -
-4-{3- [4-(2-o0x0-
yl)

propyl {- [ 1, 4]

Cﬁl’o‘i’@% ﬂ_l?org phkﬁﬁ) ag’ry((;ifl]‘}ll B sl epiafi- P%BYAQYI)

raz

pi peri di ne

di n- -yll -propyll (intermediate 12) [1,41

4 I\/Et hy% 4H 519.2

-3-yl)-piperidine W

PCT/ EP2007/ 053490 - 93
[rara]ogytte treezprbeluyd Jespiilprelrin ditarnedaty 1 Ang-d3-oiteridin-del-propyl)-
Plr,ﬂBYanépan[-S—%n@—hifﬂfﬂ%ﬁﬁﬁ[&eﬁirﬁ%&i‘iﬁ$ gE YR @ 2-&loro-3-

fluorocinnamic acid gave after work up with EtOAc (x3)/saturated NaHCO; and

acryloyl]-4-{3-[4-(5-nmethyl-i H

2007/ 122103

precipitation (n-pentane) the title compound as off-white solid. MS: 422.2 (MH", Cl).

Examples 14-26

General procedure for examples 14-26

A solution CDI (0.016g, 0.1 mmol) in DMF (0.5 ml) was added to the appropriate

cinnamic acid (0.1 mmol) and the solution shaken for 1h after which time a solution of

4-(2-pyrrolidin-1-yl-ethyl)-[1,4]di-azepan-5-one-dihydrochoride (intermediate 5) (
0.027g, 0.1 mmol), Et;N (28 ul, 0.2 mmol) in DMF (0.5 ml) was added and the shaking

continued for 16h. The reactions were then directly purified by preparative HPLC.

Table 1.
Example | Compound Name Cinnamic Acid MS:
No. (MH")
14 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- | 4-Trifluoromethylcinnamic | 410.5
(4-trifluoromethyl-phenyl)-acryloyl] -




59 1-
4- Phenyl
WO 3p0¢4219xir oxy- 4- phenyl
[1,41 di azepan-5-one 60 1-(- 3-§

[(E)-3-(3,4-D chl oro-phenyl) -

530.5 acr
pi peri di n-

- pi peri di n-4-ol

yloyll -4-

| -yl)

- pr opy1/EP2007/053490
-[(E)-3-(3, 4-Di chl oro-

4- Phenyl - pi peri di ne-4- 539.5 Tphenyl) -acryl oyl
7 cearbhanmt + 0 1 A T 1 A7 A a2 aoanan
T \J/\U ocarvouormm 111 tTc L "|‘J Ul aZtT all-
| -yl { pr bpididzeparphemy| - pi peri di neFaki¢arbonitrile 61
1 - E) -3- (3.4-Dichloro-phenyl
fis Pi per l4dir0p A i Arer yméﬁly'l)nf—‘ §33-5 a@MétH&)!’YLIHHﬂTHIC acid 372.5
[ 3- (4- nor pho I|n- 4-yl'- pi perl d| n- || -yl) -propyl]
[1, 41 qildregsheryseishal) geryloyl]-
(+/-)- [ 4RiaRp4B54md chl or o- pheny| ) -
(+/-)-2-Methyl pi peridine 452.4 acfryloyl] -4-

-(Z-Tethy eridin-I Y I .
L‘;azepa :@:]!@HEOIE]?i B l% ([@49 :%Tflcg?l hl%oé‘majmc acid | 4105
Tet r ahy d? a-dishlarn-gheplyBmcndodpb4. 5 @cryl oyl | - 4-

[3-(tet - 4 ylam no)-prppyl] - [ 1,4]

di azepa rg?g}/ﬂ&%g%%a% s/trans 1- [(E - 3-(3 4- Di chl or o-

ctsftrans=—2=—466; phen —actrytoyti= ho (2=rrethyt=

Wet hyl gylel (Bhé:&ylr%ﬁwﬂexy E%YBhexyl anﬁlTJEsylzy pyeippppic acid | 448.6

[1,41 di 0492 DB oRANL I-A0Shyl

121(E) 3? S 2 Bpofd o ToD-

trans-4 %)ZCPaIb r9i n- 2- 545 5 fcryloyll -4-

[ 3- (A hydroxy-4-pyridin- yl-cyclohexanol

syl - qL(cme(xyBeam) ney) dro@blopyl ] (i ns,er nedi ate 13) 386.5

[1,41 c n o :

|- (E)- ?C](}%R@ Lbl% HlerrPfs(%nheﬁl ?Sti'l}’l) M-ethylenedloxycmnamw

trans-4 [Mdl@zepwbdhexanol 468.5 paagloyl] -4-

[2- (4-hydroxy WO 2007/122103 PCT/ EP2007/ 053490 - 94-

fﬁyd Ohe’)ﬁydﬁmr%)ﬂ—qpﬂ—lelhyl)—1—[(E)—3— 2,4-Difluorocinnamic acid 378.5
(2,4-difluoro-phenyl)-acryloyl]-
[1,4]diazepan-5-one

20 1-[(E)-3-(3,5-Difluoro-phenyl)- 3,5-Difluorocinnamic acid 3785
acryloyl]-4-(2-pyrrolidin-1-yl-ethyl)-
[1,4]diazepan-5-one

21 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- | Cinnamic acid 342.5
phenyl-acryloyl]-[1,4]diazepan-5-one

22 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- | 2-Methoxycinnamic acid 3725
(2-methoxy-phenyl)-acryloyl]-
[1,4]diazepan-5-one

23 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- | 4-Fluorocinnamic acid 360.5
(4-fluoro-phenyl)-acryloyl]-
[1,4]diazepan-5-one

24 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- | 3-Fluorocinnamic acid 360.5

(3-fluoro-phenyl)-acryloyl]-
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[1,41 di azepan-5-o0ne 67
4-(3-{4-[(E)-3-(3,4-D chl oro-phenyl) -
wde@entdine- 4- car boxylic acid 510.2

[ 1,4]

- cycl ohexanecar boxyl i c

di azepan-

|-yl }- ethyl

acid e

te
yl

2 Aps
oAM=

acryl oyl | PEWEPR2007/053490
r propyl am no)
ester 68 1 -

nr-a-B-an

3
acrylo;
- pr opyl

(3
Y

4—Dbreht-oro-phenyh)
[1,4}HazkBan-p-q8- hydr oxy- pr op
Y- [ 1,4] diazepan-5-one 69

propart= I = UI

yl) am no]

15[ (E)
531. 2

yl (pi pe
yl)-prg
1-[(E)

3- ((E<§ 4: r@p%'ﬁ'lél’&f)z%h%&wol/r

acry -4- rox
r(?d’i)’ﬂé{d‘tne]t Yt alﬁn 2' H- [2,

)QYh]dlazebarﬂ-B%edl azepan- 5- on
3-(3,4-D chl oro- phenyl)

- A= i gl- 2-
- |Hy. %fa%ﬁ%raéryﬂ% 5({1&1 392.5
4 ] bi pyri di nyl -
e 70
4- Hydr oxy- 4- pyri d- 3-

1.2
(pi pg
yl)-prd
(+-)-
3- Hydr ¢

S ianl,

=r|@y%%¥lF%?ﬁdﬁ§§P%? ¥
gyichloro{phinytadylmzBpan- 5- on

3 chl or o- pheny
]§ |%ﬁ§ 440. 2 acryl

32 VAL rigrabRpiRicAciey

376.2

e 71
[ ) -
oyl |

(+/-)
-4-

4-Trifl
[3-(4-t

[1,41 di azepan-5-one 73 1 -

(3,4-Di

acryl oyl |
pi per azi n-

Gefer

4- Fl uor o- pi peri di ne 456.2

one:€§?aqb Q%%%@éQé%%Mk

h%oﬁﬁwhkﬁ 4

|aze an-

FrQ (2 W, AL [
LP'\O'HyUIUAy'pyIIUIIUIH 1= yl)-plu VAN
di azepan-5-one 72 1-

uor onet hyl
rifluoronethyl

- pi peridi ne 506. 2
pi peridin- |
[ (B)
chl or o- phenyl)
-4- [3-(4-nmeth
I -yl)
roe@turd o

- propyl | [1,41
4phenyl)
acryl oy

Yfle (imermedipty 341@39%&
dpﬂYBf)ﬁé/tle aRliReAZinid] pfbllowed by a freshly prepared solution of pyridine-borane
complex (25 ul, 8M in pyridine, 0.2 mmol) and acetic acid (25 ul) in EtOH (0.5 ml). The

reaction was then shaken overnight, concentrated and the residue purified by preparative

[ 1 A7
- L, A]

[(E)-3-(3,4-D chl oro-phenyl) -

acryloyll -4-
-yl) -propyl]

517.2

-thTa | fonyl - :
§#@§§4$ig§§i- pi per azi ne

di azepan-5-one 74 1

I -4-
[%lliédllz 8an 1- yl}

(0.5 ml) was added to the

-0X0

P200

HPLC.
Table 2.
Example | Compound Name Amine MS:
No. (MH")
27 1-[(E)-3-(3-Chloro-phenyl)- 6-Fluoro-3-piperidin-4-yl-1H- 522.8
acryloyl]-4-{3-[4-(6-fluoro-1H- indole (intermediate 6)
indol-3-yl)-piperidin-1-yl]-ethyl}-
[1,4]diazepan-5-one
28 1-[(E)-3-(3-chloro-phenyl)- 1-Piperidin-4-yl-imidazolidin-2- | 473.8
acryloyl]-4-{3-[4-(2-oxo- one (intermediate 7)
imidazolidin-1-yl)-piperidin-1-
yl]-ethyl}-[1,4]diazepan-5-one
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- [ 1,41 diazepan-5-one 76 4-

WO 300042203 hyl
4- Met hyl -

-3- (3,
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1S5F¢1E) - 3- (3, 4- Di chl or o- phd
3- Met hoxy- pi peridine 468.1
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<By(]31 46Dk = (d-odlilorgpheny )
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fg%Tégﬁﬁggggﬁ 5-one 79
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enyl ) -
loyl] -4-
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di azepan
(+/-)-1

[3-(3-H
di azepa
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3- Hydr oxyepylpepdritiine fﬁﬂrop@!ﬂlﬁ yl oyl ]

n 1-yl)-pf
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honyvl
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[ 1.4]

| d e=t hyl

di azepan-1-yl }-praopyl)
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peelhenylpiperidine

ester 83

1 phenyl) -acryloyl]
WD 2007/122103

465.8

Q0[(£ER534nlorPApherRi)per i di
acryloyl]-4-[3-(4-(4-fluoro-
phenyl)-piperidin-1-yl)-ethyl]-
[1,4]diazepan-5-one

2= 4-Blhdro- pleeiyB rpig@idine

483.8

34

1-[(E)-3-(3-Chloro-phenyl)-
acryloyl]-4-{2-[4-(3-chloro-
phenyl)-piperidin-1-yl]-ethyl}-
[1,4]diazepan-5-one

4-(3-Chloro-phenyl)-piperidine

499.8

General P

Examples

35-92

rocedure for Examples 35-92

A solution of 3-{4-

[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-7-oxo0-[1,4]diazepan-1-yl}-

propionaldehyde (intermediate 2) (0.037 g, 0.1 mmol) in DCE (0.5 ml) was added to the

appropriate amine (0.1 mmol) followed by a freshly prepared solution of pyridine-borane




84 8-(3-{4-[(E)-3-(3,4-Di chl oro-phenyl) -

1- xa- 3, 8-di aza-
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an- 2- one
] decan-2-one

Di chl or o- phenyl ) -

[ 1,4]

PCT/EP2007/053490
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1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-
4-[3-(4-fluoro-piperidin-1-yl)-ethyl]-
[1,4]diazepan-5-one

4-Fluoro-piperidine

4421

131
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1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-
4-[2-((2S,4R)-4-hydroxy-2-
hydroxymethyl-pyrrolidin-1-yl)-ethyl]-
[1,4]diazepan-5-one

(25,4R)-4-hydroxy-2-
hydroxymethyl-
pyrrolidine

(intermediate 21)
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1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-
4-[2-((2S,4S)-4-hydroxy-2-
hydroxymethyl-pyrrolidin-1-yl)-ethyl]-

(2S,4S)-4-hydroxy-2-
hydroxymethyl-

456.1
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(rac)-1-[(E)-3-(3,4-Di chl oro-phenyl)-acryl oyl | -4-(2-hy

wale@iy230pi peridin-1-yl- 15 pr opel ) - [ 1,41 PCT/EP2007/053490

di azepan- 5-one A sol ution of g (0.81 mml) of
(rac)-1-[(E)- 3 (3 4 di chl or o- pRenyI) acryl oyI] 4-

Al a—2aonan M AA
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was treat.dtisdepim-6-a19 ni (1.22 nmol ) pufrojdiper i di ne
and 0.265 g (0.81 nmol) of cesium canbonate. The
reacti gn was stirred over night at RintGhHREkZ 2B
added, fi Itrated and evapor at ed. Cryst allization 20

CHZ2CIZI Er2 ave 16 37 of 1 | mpound
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of 30 {SPbe 1‘?@%@?% {esteiei g (S) -2|2-dimethyl- [

1’Q]dirvn|an 4_¥|ngfhwl ester The raeaction Was

stirred for 14 h at RT, 28 h at reflux tenperature,
cool ed and extracted wth agqueous WO 2007/ 122103

PCT/ EP2007/ 053490 - 112 NaHCO3 / Et20 (3x).

The organi c phases were M&n aqueous sat ur at ed

NaHCO3, a ueous 10 % NaCl, dried over

évab@ﬁﬁt @4&iﬁliﬂpr<eahwlﬂ%lﬁylé14r %3 ngf‘éhovo'leﬁrﬁhydro pyran-
4 G261y VR ) ety P 5&]&&%@%%& 27 g (50 % of the

ti'tl e conpoun aso e powder. Ms: 427.1 (M,

C . . .

15 Hheesrode eactionmbis s iy BEE o digbloppphend)-agrvioyl)-

hyf Al Beyneioxpytbirahyidrd- phhned -pl2 eypaine b ethylg- [ A 4$dihzephoid-afe (example

fél%])@gg g(?é(dg}ﬁllggg ?1’?62;? Squeﬁ)us fcr 5nalde %le so 1I1t1041 ?;(n st Bwéture shaken
rét Ak .ree{cth_n 8ps thien x:g]lc@ﬁtmtegl|aﬁéttlhe/1[e§1due purifieq by flash column

yq0#, on: RRoH 10fs. Z‘jeetffa)@dﬁﬁlg, tgted. ﬁodlmt (9f mg, 44%) as a
vvastreate thl 5 g of Dowex 50
etlﬁl?ﬁéf‘ébli \M%Hlséd\y s 25806 HO 10 and washed neutral
Wlt water). The reaction was stirred for 10 h at
reflux tenperature, cooled, evaporated, dissolved in
CH2C12i dried over Na2SO4 and evaporated to yield 3.37

g (89 % of the title comqu | ight yell ow foam
M5: 387.1 (M, d). O —ﬂ@

% & ﬁ? F@ &F‘sizi‘ H?gﬁaz e%l?elﬁge&wlbyl?ﬁ%f&ééoom'z;]af&ze(p'é’)l L5196k 8 31)-8-
methyl-2,4-dioxo-1,3-diaza-8-azonia-spiro[4.5]decane iodide

To a solution of 8-(3-{4-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-7-oxo-[1,4]diazepan-1-
yl}-propyl)-1,3,8-triaza-spiro[4.5]decane-2,4-dione (example 48) (10 mg, 19 umol) in
MeOH (0.5 ml) was added iodomethane (10 ul, 95 umol) and the reaction left for 2 days
at room temperature. Concentration of the mixture affording the title product (13 mg,
98%) as a white solid. MS: 536.1 (M™, 2Cl).



one 15 An ice-cooled solution of 0.50 g (1.30 muol ) of
1-1(E)-3-(3, 4-di chl oro- phenyl) -

waeoyhzibi - 4- ((R) - 2, 3-di hydr oxy- pr opyl) -[ 1, 4] dPeEpPBN?/&53490
-one and 1.72 m (13.00 nmol) ,
2,4,6-trinmethyl-pyridine in 5. 9 m of DVF was treated
W|th011m (1.36 mol) t hgnesul f onyl chl ori de
in 0.3 nL of DMF. The rea mﬁvvfa%stlrredZShat 0

T 51> A Ry P PO I it )L metht

pl@andmamn\mdadeontl nued at this tenperature for 16 h.
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t ur %r(]%\@ MO and aq#lgtﬁus a%t(i)c(%q fr\lgcgor’ over 1%1% at(r[\%%st%erature
(Zﬁ‘i’rl%ﬁﬂrﬂﬁm pethic almﬂburé)affﬁc&dglg thd ﬂtl@@ro@lfuct (Bé mg,QB%) as a white solid.
g@p’%%}?maszdd.ght yel | ow powder. Ms: 368.9 (M, 2Cl).

1-[(E)-3-(3, 4-Di chl oro- phenyl ) -acryoyl | -4-((S)-2-hydro
xy-3-piperidin-l-yl-propyl)- [ 1,41 diazepan-5-one A
suspension of 0.10 g (0.27 nmol) of

1-[(E)-3-(3, 4-di chl oro-phenyl)-acryloyl]-4-(R)-1-

oxi ranyl methyl- [ 1,41 diazepan-5-one in 0.27 m of

Et OH was treated at 0O Cwith 0.04 m (0.40 mol ) of
pi peridine. The reaction was stirred for 20 h at RT,

t hen evaporated, 30 suspended in tol uene and

evapor at ed again. Precipitation

(CH2C12/ Et 20 - n-pentane) gave 0.10 g (84% of the
title conpound as off-white powder with 90% ee. ME:
454.1 (MH, 2Cl). (The enationeric purity was
determined with a chiral pak- ADH col um, 25cnt4. 6nm
No. DL182 and 30% n- hept ane + 70% ( Et OH+0. OLM NH4Ac OH)
as WD 2007/122103 PCT/ EP2007/ 053490 - 113 eluent. The
purity corresponds to the purity of toluene-4-sulfonic
acid (S)-2,2-dinmethyl- [ 1,3] dioxolan-4-yl nethyl
ester). Exanple 168 1- [ (E)-3-

(3,4-D chl oro-phenyl)-acryloyl] -4-

((R) - 2-hydroxy-3-piperidin-1-yl-propyl)- 5

[1, 4] di azepan-5-one A)

1-[(E)-3-(3,4-Di chl oro-phenyl)-acryloyll-4-((R)-2-hydr
oxy-3-piperidin-1-yl-propyl)- [ 1,41 di azepan-5-one
135 nyg of

(rac)-1-[(E)-3-(3,4-Dichl oro-phenyl)-acryloyl]-4-((S)-
2- hydr oxy- 3-pi peridin- 1-yl-propyl)-[1,4]

di azepan- 5-one (exanple 166) were separated with a
chiral pak- ADH 10 col umm, 5M 25cn*20nmm Dai cel,
Cat.-No. 19345 and 25% n- heptane + 75% ( Et OH/ MeCH
25:75v/v) as eluent. 48.9 ng (36% of

1-[ (E)-3-(3, 4-di chl oro- phenyl) -
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(99. 6%e) was isol ated as @, ﬁtﬁ315 foam NM5: 454.1
(M+, 2Cl). (The enatlonerrtﬁghrrry mas detern1ned

with a chiral pak- ADH col umm, Daice

DM (Sshicherosgwnil) trspide|-4- (6S%IIEbd*P“ésYl lélltxlér{& ﬁlldlazepan >-

&xanmpl e 169 (rac)-1- [ (E)-3-

(3, 4-Dichl oro-phenyl ) - acryloyl] -4- [ 3-
I
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Unﬂdkz&mh&Ean (3, 4- D chloro phenyl) acryloyll-4-[3-(4
-fluoro-piperidin-1-yl)-2- hydroxy propyll - [ 1,41

0 (012
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Wﬁh Qlo%dm’uoﬁﬁl Mafdth Rsdd) L8Rt BE 1k Ehmpem PasB8t &Qloafbﬂ MS: 454.2

l,) 4-f uoroplperlélne hydrochForlde and 0. 15
(MﬁbBﬂﬁﬁol) of Et3Nin 0.5 m of MeOH The reactlon
was stirred for 24 h at RT, partitioned between
aqueous saturated NaHCO3 dixdngitd Isscted with Et 20 (3x).
The organi c phase was dried over Na2SO4 and

PLABIRAL LAY Sl RSk 63 - ?ﬁ%]d?a%@&one

conpound as white foan1 NB 471 9 (N+H 2C1
P iy ‘ ;. peridi o | 4]1imepan 5-one

(rac)-1- [ (B)-3- (3,4-D chloro phenyl) acryloyl] -4-

{r3arbyshy Q¥ YredprBtdekd @dstribedyih eRathille 11 A, 4-(3-piperidin-1-yl-propyl)-

1 aze
(5P B P A Bl eyt fLanFbyiegi g the
tilanythp@irilyds)of[-Whit} stilidz &p&r376.2 (B{tdNe I n anal ogy to the
procedure described for exanple 166A,
1-[(E)-3-(3, 4-di chl or o- phenyl ) -
acryloyl]-[1, 4] di azepan-5-one (internediate 1A) and
(rac)-2-(2-brono-ethyl)-oxirane (Journal of Organic
Chemistry (1969), 34(12), IeswlelS7yave after
extraction with Et20 instead of EtOAc the title
CGD O3 NdpRthaleal 1-pMaceyloyl) ME3- @B &ridin{ IMtpropd)) 1 4]lcﬁa2lﬁi)an 5-one
(rac)- 1 F(E) 3-(3,4-Dichloro- phenyl) acryloyll- (3 hy

| b e . '

46D, (rac) - 1- [(E) 3-(3, 4- dlchloro-

phenyl )-acryloyl]-4-(2-oxiranyl-ethyl) -[1,4]

€ AZLRFNo TORS ANde BLPEEIAHRREANE 1 ANE (3 ptdeBidin-1-y1-propyl)-
[1,4]diazepan-5-one-dihydrochloride (intermediate 4B) and 2-naphthylacrylic acid gave
the title compound as white solid. MS: 420.2 (MH")

Example 158
4-(1-Benzyl-piperidin-4-yl)-1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-[1,4] diazepan-5-
one

A) {2-] Acrylovl-(1-benzyl-piperidin-4-vyl)-amino | -ethvl}-carbamic acid tert-butyl

ester
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conpound as yellow oil. MS: 468.1 (M+, 2Cl). 15
Exanple 171 (rac)-1- [ (E) -3-

w@ 3p04AaRi1ehl or o- phenyl ) -acryl oyl ] -4- [ 3- hydr oXREeBHEP2007/053490

(3-hydroxy-piperidin- |- yl)- q%yl] - [ 1,4]
di azepan- 5-one A)

4 Bl Sl B L AT SR P g

utrtalzﬁyl@m ®.2dpe620mboh aadakdgyactd2ttel, 98 ewwdl e CH,Cl, (50.0 ml)

\(\fgs GoW l?_%?ileg)@ @?gﬂg&) ai( ﬁ% g’r?)%_mmol). On completion of the addition the

;tlaet[qd Wasasﬂn;eﬂcﬁgd (.5 4- @uosted MaKICOst( By )} frds, then cautiously added
tt%Ztﬁg aﬁ was b g ﬂ ngluFPrq %ggc?f)(l}flpé\lﬁgﬁ%g(z%gml(, %?é%nél@% FZHzClz (10.0

npou n ow Ol
E)k)aml theriZcheiﬂ-anﬂ tl@eEl)eaaton stlrred for a further 1h. The organic layer was then

3, 4- 0 ¢ghl - nyl, -acryl oyl |
%e&a%a:[e?_, ﬁg}%ﬁf va-gg-e)pal\ﬁg songent ra éﬁ Thgiatmﬁh}ct w§%1st)la‘iedéhy flash column
diramepamafydBeOA) to afford the title compound as a light yellow foam (6 g, 58%).
4- Di chl or o- phenyl)-acryloyll-4-[2-((R) -2,
I}/[dg %@%@ﬁ—ﬁl 3] di oxol an-4- yl) -ethyll - [ 1,41
di azel 2an-5 -one I n analogy to the procedure described
-t 4l ftiYe h Qi locarBXx\)hc,ach tert-butyl

el at’e 1A

amsd rret hanesul fonl C aci d 2- ((R) 2,2 WO 2007/ 122103

PCT, 007/ 9 115 .
P 8)?8 ﬂn gf &5 fﬁcrglpﬁl 1= begltzxérplg)%r%&érﬁ a4r QE; a Anl] ?hyl ﬁtjbamw acid
te2t- lﬁulﬁi d‘f&z}’r;(lly bg 12.1?]1;&1@1) ichi TOMI®| (A m@) why addeﬂ b?msﬂlum{lekt -butoxide (0.1
t hanesu C arl .reacCtl on_a
T B fss i ke 3R PRaE phEAT R Hea, the
(eMdte dR&llyed iB)CH,Cl,, washed with saturated NaHCO3, dried (Na,SO,), and
1- - 3- 4- Di,chl [)- I
bRy TR RO, RSOl ok it

MO D¢ edaff@d diestiitd daetbdumkl (8%anphe) 464 Bhite solid. MS:

}%éﬁgﬁﬁéﬁ 4-di chl or o-phenyl ) - acryloyl] -4- [2- ((R

thyl- [ 1,3 ] dioxolan-4-yl) -ethyl] - [ 1,4]
di azepan-5-one gave after 3 h at reflux, the title

DIFNEHI

LU= Y

alnyldmgtﬂﬁhyll 3_0[13_ 4] di azepan 5- ' 10 one I n anal ogy t 0 t he
(?%@ylzj)ré ep(lgd)c(ers d BEOOE)p[ﬁgli&%e_panej—carboxyhc acid tert-butyl ester (1.5
a.ct yinay) \]ms‘ldlésbR)ad ?n difiohyadexacid Utyth]) ahd tHe @haivapéned for 1h.
%g%reggt\émgse@gi%rlltgﬁg ’[rc])TJ rgr?ecsis,%%rtloned%fe’{weve\'pl I(}P? (ﬁZOéHImIS\/Bnd
datlifabd-al{ @04 ¢ 10 @l a@ﬂ@-sbhﬁmlo)f{@cs 5, @wlmdmﬁﬁﬂ%)lys dﬁwﬂcﬁyl
>olfl e Ppr I?arrle(fj f)}p \-/g[S-If\{élél‘b (ﬁ( 1)e;1ct1]b?1 (In t}le ac1d9((53‘ 5g? mmol) n %HzClz (10

ml) was added dropwise. The reaction was stirred for 0.5h after which time the organic

was collected, dried (Na,SO,), and concentrated to afford the title compound (1.8 g,
92%) as a white solid. MS: 486.9 (MH, 2Cl).
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In anal ogy to the procedure described for exanple
167D, 1-[(E)-3-(3,4-dichloro-phenyl)-

waeoyhzibi - 4- ((R) - 2- oxi ranyl -ethyl) -[1, 4] PCT/EP2007/053490

di azepan-5-one the title conpgg d as an white foam
with 94% ee. M5 368.3 (M, ? (The enationeric
purity was determ ned wt » tﬁalpak ADH col umm,
25cnt4. 6mm  No. DL182 and %Mvm an + 50% 20

(Et OO O M NHAACOH) as eluent. The purity corresponds
t-0(B) e (3ptiPichjoref pleengl) Rrrydoyd]- 4dﬁrfét}W9¥0XY[P1}1€1“3]m 1-yl)-propyl]-

?Jgag&aﬁuﬂsxhg -ethanol ). Exanple 173 1-
3 hbphthalen 1-yl - acryloyl) 4-

eridin- r qpyl az an-5-0
R 5 REBHITA e 2ot By s S Bar L=
Flp4] dtayépanﬁ Lyl ];ﬂblamﬁﬁdéhyﬁe Qmeern%ﬂmtmz)amlre@yedtmﬂt piperidine-4-ol
f ra? e(?) iﬂ%e:t}tl eSPSr(ﬂ:crhlicQ%?aﬁN fte (seﬁ)ﬁ?c{rq\/lg 4]511’% (MH", 2Cl).
[1, 4] di azepan- 5- one- dlhydrochlorlde (intermedi ate 4B)
and (Z) - 3- napht hal en- | - y| -Example 160 aC|d gave the t|tIe
ggound as light yellow foam Ms: ﬁ% i
13t B4 Oichiborpr pippobAcod e bd- (2-pY11PéldEké etyl7ld,4diazepan-5-
L&) -3-(3, 4-Di chl oro- phenyl) acryl oyl ]-4-(2, 2-di net hyl
-3-pi peridin-1-yl-prop 1, 4] di azepan-5-one A)
In gnabrgyde byamdepldpe it 2|1‘-‘YIE lﬂlrpﬂﬂbﬁﬂly) db418iazepapt ueion
glfhﬁgroggogde( (%gtegﬁecﬂm |5 w9£ reacted wllth 31% d1c8hloroc1nzimm1c %c91d to afford
theoitle cofnppupéass @lwhée S<21d48\4§, 4(IQ$ (O81 mel) of K2CO3 and
2.69 g (17.96 mmol) of potaSS|un1|od|de in 20 m of
DVA were stirred at 70 C flxample 101 After filtration
and evaporation of the solvents, the crude product
H-6330D1&Hod o plekiny Bt Rl qqu4s3 ro ipétid@if - BAQbutyl
ﬁggnedgﬁﬁt EtCﬁE (gﬂ g%ﬁgyégugogghpﬁggipmas baggklgg
8htl 10 sone drops of IN NaCH and extracted
with Et QAc (3x). The organi c phase was dried (Na2SO4)

A frael &1 Gi)ad-€314 tRicldbuce pleryD) -aprl 68 W - [df (3t e rdoiyt piperidin-1-yl)-
B&g'OHQﬁdﬁ%x¥ﬁh48W¥l'qu'd ME: 172.0 (MH). B)

VET fraresut f ormr ¢_act d
2,2-dinethyl -3-pjiperidin-l-yl-p ¥J ester A so
b amglogy tg thepprogedumpeigscighed in example 5 [(E)-3-(3,4- dlchloro phenyl)

dardlod] mewlhbhof'pr@pﬂﬁv[l i dazdpatl- 5%@9@@(ﬂacpb Hyﬂro&yrﬁl &@fdine (10

15 dICh|O nmet reat at 0
FRABGHS O GRS Sarb e Gl fhave pirietheRich ot ipshgsolute
att,Rbldman (2- hEpfane/Et@At e4ad il OmnddzOdx] thaaitledowipbhnd as a light

Aeou /| Et20 (3x). The organic
Hﬁg“gg?mgﬁigéggﬁed W tTh aqueous sat urated NaHCG3,

dri ed over Na2SO4 and evaporated to give 0.85 ¢
(quantitative) of the tit|Eampothd as |ight brown

oil. M5 249.2 (MWH).
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(5-piperidin-1-yl-pentyl)-[1,4] diazepan-5-

one

A) 4-(5-Chloro-pentyl)-1-[(E)-3-(3,4-dichloro-phenvl)-acrylovl]-[1,4]diazepan-5-one

In analogy to the procedure described in example 5A, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloyl]-[1,4]diazepan-5-one (intermediate 1A]) and 1-chloro-5-iodopentane gave the
title compound as yellow oil. MS: 416.9 (MH", 3Cl).
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20 O 1-(3-lo0do-2,2-dinethyl-propyl)-piperidine In
anal ogy to the procedure described for exanple 6D,

woredoharxsil fonic acid 2, 2- PCT/EP2007/053490

di met hyl - 3- pi peridin-1-yl - proqxb ester and sodi um
i odide stirred at 95 C for 3 h'gave the title
GO )

il J V.V o ch
- 3- er|d|n 1- yl%ﬁrop yl)- 25 [ 41 dlazepan 5-0

Innara émhetmowﬁler edtpdrie exunple ﬁ@eél (51§hlqrﬁtpéﬁ‘i¥9d1 é&Fé -3-(3,4-
dl‘éhloilo W& '1)3ac(rﬁo ']QM qmlﬂeﬁan 5-one and sodium iodide were stirred at 90 °C

acr 4] d| azepan-5- late

%}.\]29 %éﬂ &V t%%tlﬁeo@&l@@ di eGP P/f% 59§ % ?%?Bn?ﬁgl& ne
stirred 2 h at RT, gave the title conmpound as white
SDILi[¢E) —MBs,44ﬁ6hlBro—bM1|ﬂVl) -2Gldvl | WO 52810 diR A1 d3pentyl)-[1,4]|diazepan-
°’CT/ EP2007/ 053490 - 117 Exanple 175 1-
5(95-3 (3-Chl oro-4-fl uoro-phenyl) - acryl oyl ]-4-((S)-2-h
éjdroxy 3-piperidin-l-yl- propyl)- E é _

o Ereqrecedyire described in example 5 [(E)-3-(3,4-dichloro-phenyl)-

derl -43c5(£éd81}Jeﬁ Fh by |dié9 fg?gsgihad ﬁiﬁéeﬂdlhﬁé’ aiO‘éh‘u(@enis' with no
%tlm%égﬁmowgkgﬁveéﬁ ft rC°83¥§’|‘|‘BF1éS 18loK b %7%% b, 201,

1-[(E)-3-(3-chloro-4- fluoro-phenyl) -acryloyll - [
1, 4] di azepan-5-one (i nterixadipd 8354) and
t ol uene-4-sul fonic acid

| ] ]
(B2 Tl O o
3153>u3y1t M diazefyan- i—@ng}lydroch orid
1-[(E)-3-(3-Chl oro-4-fluoro-phenyl)-acryloyll-4-((S)-2
Ay dn xR 349K) PRA-BH- erk byl -ddne@yl-dilanyloxh-diberidin-1-yl| -butyl}-1-

I .azepan-5-one I n anal o t e ro%edure descri bed
eI I EPRCIY |- - B | uor o-

phenyl ) -acryl oyl ]-4-(R)-1-oxiranyl methyl -[ 1, 4] di azepan
ASehmienafid.2p) p€d.belirmeolyaf/ kb [ 63-(3,4-ticblazompenyl tHaagloyl]-4-(4-iodo-

t
?E&QV\H‘I 8 %(%EE; é%?%%ﬁ%% 9%:)\4# %élr?%\/?‘é wa gzﬁkc?wftﬁ% 4195 ml
RS Gpaadkgt-(2is étakly 43131@1(‘73€rli>1m’1nd1meﬂ§/)l -sﬂwéw )plpe[rldmm]
ghﬁeﬁ%@@igfe% B8d Q184 ¢ 56 mmol) of cesium carbonate After 2.25 h at RT,

h?&iz-vgis ﬁég ?ﬂt@te& %q%g]l?c?{gt%g} ?’Prléfa& y ca‘&r Aﬁ gl S\mmé/ 50 g,

dEt&)Z’QﬂaheIiaﬁmﬁ 126avk 0.380@l(D8g) bOtht hide pdsmpeaimtt & light brown foam.

g&?% ggﬁfgmgcgixiwlo?olgﬁenyl )- acryloyl] - [ 1,4]

d| azepan one (| nt er rredl ate 1A) and
il HYichlprgre vl eadrylayle-4-[4-((3RS,4SR)-3,4-dihvdroxy-piperidin-

1-vl) butvl] [1,4]diazepan-5-one hydrochlorid

A solution of 0.100 g (0.14 mmol) of 4-{4-[(3RS,4SR)-3,4-bis-(tert-butyl-dimethyl-
silanyloxy)-piperidin-1-yl]-butyl}-1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-
[1,4]diazepan-5-one in 2 mL of MeOH was cooled (0 °C), treated with 0.35 ml (1.40
mmol) of 4M HCl in dioxane and stirred at RT for 2h. The solution was evaporated,
dissolved in toluene and evaporated (2x) to yield 0.053 g (73%) of the title compound as
light brown foam. MS: 484.2 (MH", 2Cl).
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with 0.3 equival ent of potassiumi odi de gave the
internmediate 1-[(E)-3-(3,4-dichloro- phenyl)

WO 20rgtayd ] - 4- (2-net hyl -oxi ranyl methyl) - [ 1P@¥/EP2007/053490

di azepan-5-one which was reacted wth no work up with
pi peridine in ethanol to give the title conpound as
[ ight yell ow 25 waxy soli 1eﬂ98 2 (M+#, 2Cl1). WO

XA

2007/ 122103 PCT/ EP2007/ 053#95— - 118 Exanple 177

-1-
ﬂ[%%)%(%%md@mmhﬂnabmqgﬁgm -44 41((ARSARS) A.4-dibyydenxgipgridin-1-

ﬁb%wl]d 1F4]ala)ékpd%t51mi£ hyddothtélidt azepan- 5- one A)
4-

HE$6F( 3bled|1cﬁl©[ro—®hamb] ecriﬂ66],4\—[l 4]dlazeDan 5 -one

1-[(E)-3-(3, 4-di fluoro-phenyl)- acryloyl] - [ 1,4]

g{ %é?o%g% ?rhﬁﬁgce(dlupet & ORdaah %ﬁéﬁé}gle q@fjA 1- E)(ITE) 3- ﬁ cjl dichloro-phenyl)-

rane gave t

yaylbphivdoid-iodvbutd B 71,2l diagepan-SRpe (example 9B) and (trans) (rac)-3,4-Bis-

(tEﬁq}u’[yl c{1i(n@h94351(a$1yﬂ)x9 H pgﬁlgigle @%ﬂl@{iﬁieﬁm@&f@ﬁ lg@¥d the 4itle 2oMPound as
ﬁﬂ%@@ﬁaﬂ @A%ﬂ%2f3Nﬂﬁ ggglogyyto the procedure

descri bed for exanple 166B,

BY adiE)13-[1, E)Dﬁ&l()ﬁl éhdivf)l—a:t@flﬁvl |-aHeny3BS, 4RO 3 #-@ytiyidroxy-piperidin-
7 4noxi.ranyl zepan-5 -one and

DB 4 1az élroch?orlde und as light yellow
viscous oil. M 422.2 (NPH) Exanple 178 1- [ (E)-3-
(IBamalqudhﬁ@mogﬁd@ngd@scg@dyp@%@pleAéBB 4-{4-[(3RS,4RS)-3,4-bis-(tert-
ﬁ&l%p d%&ﬂﬂrsgﬁlyléxyﬁup‘?ﬁe;rid#ﬂ-ﬁ A -BhryBUE-YIB) =3-8R4-dichloro-phenyl)-

i az
acr[fleéﬁj [34{dazeppy érﬂrtsrgavepih@ﬁgﬂﬁ)we@m%w off-yrhite &glidy Y%y t84.4
hvigroxgbbutyl )-[ 1, 4] di azepan- 5-one In analogy to the
procedure described for exanple 167A and 167B,

1-[(E)-3- (3 4- dichloro-p ryloyl] - [ 1, 4]

di azepan-5 one (|nterned|g§e£¥ﬁ§¥§gnd nethanesulfonlc

20 acid 2- g 2,2-dimeth éﬁ(ﬂ oxol an-4-yl)
Tty (o Dislotor Bt Bencrvloyh] 2-4¢(BJS AR8)55, G oy Speridin-1-

1) Butf|-Px2d@efany b one €t hanol and net hanesul f onyl
chIor|de) gave the title conpound as an white foam

ﬂldﬂﬂ@wﬂﬁemamahmth(ﬁxhydroxy butyl ester 25 I n

analogy to the procedure described for exanple 167C,

ac r I(jf 6}2? % ngn%[@ Egg@)y dt1c}11 ro[ IiheE]VD acryloyl|-4-[4-
é{|33§é§§h35 d_;h'edrmq p1p2r141r611y})| ylﬂly{ll Atdipdegppre-ongrivps dissolved in
aRY haneswhdhen Wlthcalah%dsqgtu'reﬁeﬁdgﬁ@@ IEHE wWall® phase was extracted with

I nt er nedi at e mesyl ate a
EtOAc(2x), the organic p ases was %eg wit aqueous saturated NaHCO3, dried over

Na,SO, and evaporated to give 0.017 g (73%) of the title compound as colorless foam.
MS: 484.2 (MH", 2Cl).
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foam MsS: 479.0 (M+, 2Cl). WD 2007/122103
PCT/ EP2007/ 053490 - 119 O

wd.2¢qo¢ 2183 ( 3, 4- Di chl or o- phenyl ) -acryl oyl | - 4- ( (B)FBPIvgT053490

oxy-4-pi peridin-1-yl-butyl)- [ , 41 di azepan-5-one In
anal ogy to the procedure descrl ed for exanple 166B,

Met hanesul fonic acid (S) 4 le 166

[(E)-3-(3,4-dichloro- phen;‘z‘:ii}—gu-yq—oyl] 7-o0xo0-[1, 4] di az
epan-1-yl}-2-hydroxy-butyl ester 5 with catalytic
Ehouht (55 oDt are ey 2 exdi-iahahors s estain 1-yL-propyl)-
ﬁa[]gglg%;a% Ape 5 equi val ent of piperidine gave after 2

C the epoxide as internediate. A further

330,300

G@a”rpound as a coI orl ess gumvvlth 99% ee. I\/IS. 368. 1
(MH+, 20). (The enatiomeric purity was determ ned

|
e R e L U
bll 4idirzepamine opafinteymediaterlds po A snl v DV withr - £/¢ 6F.71 mmol) of
}'{Iaﬁ((@)& % f (?ﬂ) Qi TBtifYd for[30 lm%]at d"’Q)éﬁh alrAreatad stthan@l0.47 mi

(53754m§$<&h@f8réf0&féﬁ§}hyl %WF gyh ml P%E(OA&F 315 hfl’[ 0 °C, the reaction
d’bs’iﬁ@@aﬂ&d withydguedus spipged MabHAQy/ EtOaRY 300 The @egathic phases were
met

te .
Y\ffisglggl Mg&%,qgﬁ%mfaf{e%atf% El)aHg(zggdrAed PSR IN &2 élne)x//iar))or te%l %) 81eld 2.79
y (quantiontive) df, tU¢ divdez efanerhpoynd asgehivhiie sea:ma@hdj wingthhwyds used

?ﬁfc?% @Tseq%% *t%%ﬁ%%@%ﬁgﬁﬁ)&@gr m;? ] - o [ 1,4]

di azepan- 5 one |ntermsd| ate 1A) and 0 447 0 (1 6_
Fohag)- bl ( -1 ; ~ :

r a0 80 4B gk 0. 077 g (1. 76 mml) of NaH 20 (55
E/oln (cj)ll; Tﬁe re?::élon vvasastlrredfor 20 h at0 R'cl)'
i fop b S S BF BT k! St htegron-o

o nyylrodthylNa M4 | (B Zepin roxd in)0.3 il pEPMIA Waatre@eCONah@ 18 rhl (1.22

iRy %L@%%l%ﬁ%‘%‘x@?gé”?éod@%‘r‘%@%%?%‘xﬁa%@ﬁw O AR qon was
ﬁrra@b@vemgét i hdeH2Ghi v a&d@@é&féa@@ ang ms@zate galdization
1 ®h LV, Nﬁgwﬂ@ alline solid. MS:
g)éu)lr{fé%?@ ngJ}é hQV I/l)ca gel coI um (CHEClZ/ t 20 95: 5
otz oM ‘%ﬁd yield 0.39 g (48% of the title conpound
as vvhlte foam Ms: 505.1 (M+, 1Br). B)
(rac)-2-{4-[(E)-3-(3,4-Di ﬁ_ﬁa&r&@enyl )-acryloyll-7-ox
o-[1,4]di azepan 1- yI} 5-i odo- pentanoic acid nethyl
r e X
Z% B3 tg4 olglgy h@ﬁg)g %%g) gﬁ%&g hedplRdifXPPPhBpyl)-
F@Fmﬁényl) -acryl oyl] - [ 1 41 di azepan- 5-one
and sodiumiodide were stirred at RT for

A) 1-[(E)-3-(3,4-Dichloro-phenyl)-acryvloyl]-4-((R)-2,2-dimethyl-[ 1,3 |dioxolan-4-
ylmethvl)-[1,4]diazepan-5-one

A solution of 6.26 g (20.00 mmol) of 1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl|-
[1,4]diazepan-5-one (intermediate 1A]) in 200 ml of THF was treated at 0 °C with 2.47 g
(22.00 mmol) of potassium tert-butylate and after 10 min with 5.73 (20.00 mmol) of
toluene-4-sulfonic acid (S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl ester. The reaction

was stirred for 14 h at RT, 28 h at reflux temperature, cooled and extracted with aqueous
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4 htogive the title conpound as yellow foam Ms:
552.2 (M, 2Cl). WD 2007/122103 PCT/ EP2007/ 053490

WO 100/12103 PCT/EP2007/053490

(rac)-2-{4-[(E)-3-(3,4-Dichl erq-phenyl )-acryl oyl | -7-0x
0-[ 1, 4] di azepan- 1-yl }-5- pi peri %ii n-1-yl - pentanoi c acid

hyl I [ f 0. .
e
NatlqHi anpepant01%y4Cldriagddrepbint @V@P%@’fﬁé ap@phfieddst fdash silica

t i ) e C ound as off-
%é(ﬂ) c&lgm&ln(g?f}:ﬁ}w{ 97%/%152 q%gigldQl.Z”ﬁg Gowht br @e BAL &h}é d as off:

.2 0 ;leerl+ stirred 30 mn at O
whtde poivdgr- .14é.~ééM%>@6D20 nmol ) of cesium carbonate
was added at 0 C and stirring was continued for 2h.
Bf t-e(E)azidi, 1 imnedbra3phenat)-Rivloflhe-((Rpe Bidihydvasy-exipyhet ed
i t.h. a ueous saturated NaHCO3/Et20 (3x). The organic
g@g%f%%re—%%e %Eshed with aqueous saturated NaHCGS,
aqueous 10 % Nad, dried over Na2SO4 evaporated and
prseleitiph ph#d6 gup F A nerRICP 1 M(BI03-pohtdiahéoropheng) dciylall -4 (R)-2,2-
K 0, i u i . :
%11%?_&]_'_{@}71 qg’éﬁl‘;@){d&ﬁa Y lhg@fj?_igg ['Elsiht] ﬁiﬁzéfﬁaﬁwy 5% 33l MehetRdddl 3nd 3.8

o gEyetsr yas ireatgd with 3.92 gf Qﬂ%?ggis\ﬁ%wtjv—aé@r‘y%wl}@w &% HCl

%‘IC[ i?as;ﬂi]ﬁd naZenant Watyt)} The r@ichen wds stirrdd-ft 1 PR At Aaft@ngdature,
iu : : . :

U P dsalveingOH e OB 9 i grggReciogield 397

04§9194 blihazieloanmipouyd ks light pélfver fodinn-MSy3s7 g¢MBhedre A

solution of 0.041 g (0.08 mml) of the above prepared

£1.39)E 23 44311 B s (e 0

%ﬁ-pentanoi,c acid nethyl ester in 4 m of THF/ MeOH
(1:1), treated at 0O Cwith 0.084 nL (0.08 nmol) of IN

\%\ggé&@?gd%ﬂﬂni@ﬁnif 030 gﬁg’.@geﬂhgbQiﬁmte[(lg)t—wf(@,zlfc}i&hl&&—}bhenyl)—

er . S adde a cal e or

o RS S s ot AT SR Eer s RG et 7 il 1 500 mmo

2 Ch 2Rt pyridineén 5Q.102F MERAYGreattd wivd 0t T1trk(1.36 mmol) of

%%%%F&Qf gil KL 1@9%{, NE,!F%% I%ac(chkkfas sAtd 2.5h at 0°Cand 1
an?ef _rac--[lc—_lf-- .

(3t BT DAEar gﬁ f{g,), p_lé(gr(quéym}ioL) of NaH (55 % in oil) was added and the

fhe Pyl ardhRi@RpdHuRe fdr1%h: T8 sButi¥h vas bodsedlon cold

di -5- A i )

e%ui%)elg ?(5]%0 (1%?3’214 (a)gsi £¥r g Wit EpRes- yThs organisyhass were ygshed

dz!itﬁ)é)qﬁaid@)lb%ﬁKH;bAR@J (:2d)t,!aqllequ satbl(:)iitrc}ld N3H8D3 Anddqueous ]{0% NadCl,
i.azepap-5-one A s i on. . : 0. 0

dhaE GeES0 ke STl S ity Sl P EEET Rl pfane) 0,38 ¢

28a%0 of the 4itldicamppand 4s yghy y&low pevdedi MS136§8.9 PRt a2l

acid nmethyl ester in 0.5 m of 30 ethanol was treated

??1 13 ( g) % (B%f@icﬁg)fﬁo%hélgvl)l—gcmﬂ )4-@5) -5 GlHRy PR b YA 681-propyl)-

[1,4]diazepan-5-one

A suspension of 0.10 g (0.27 mmol) of 1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-4-(R)-1-
oxiranylmethyl-[1,4]diazepan-5-one in 0.27 ml of EtOH was treated at 0 °C with 0.04 ml
(0.40 mmol) of piperidine. The reaction was stirred for 20 h at RT, then evaporated,
suspended in toluene and evaporated again. Precipitation (CH,Cl,/Et,O/-n-pentane)
gave 0.10 g (84%) of the title compound as off-white powder with 90% ee. MS: 454.1
(MHT, 2Cl). (The enatiomeric purity was determined with a chiralpak-ADH column,
25cm*4.6mm, No.DL182 and 30% n-heptane + 70% (EtOH+0.01M NH4AcOH) as
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et hanol during 5 min. The reaction was stirred for 21
h at RT, cooled (0 C) and treated WO 2007/122103

WO ERAMD7/ 053490 - 121 again with 0.006 g POI/LB2007/053490

mol ) of sodi um borohydride in;9.5 m ethanol. After 5
hat RT the reaction was neutralized with cold aqueous

% n e t . .
N
Holdwurslano!-vhmetkylestendy i ed over I\Ia2804 evapor at ed and
purified by flash silica gel colum 5 (CH2A 2/ MeCH 9: 1

to 4:1 and then, to el ute gEQgpR @RAUCt, with
CH2C 2/ MeOH/ 2590NHAOH 9: 1: 0. 1) to yield after
0.0 79
P51 Ebidptaneal wepted B0G hearonys weRmip Ty Poropy)-

RGN Hiazépaanpbre 182 (rac)-3- {4- [ (E)-3-
(3, 4-Di chl oro-phenyl )-acryloyll -7-oxo- [ 1, 4]

% aghasl3. 4'Ij(1cﬁ10?0 Dﬂ&qvp)l Pc%lbﬁ'l - (I( R)’b%% 3359)9{18&' £-y1-propyl)-

aCl U el Tyl
bl.,4]giha|z¢nan 5%011@ 4 D| chl oro-phenyl)-acryl oyl | -7-oxo-[1, 4
1d| azepan | - yI met hyl}-acrylic acid ethyl ester A

128 - of (13- 503, 8- Hidh18& - ﬁl"i@i’llyp) &fryloyl -4-((S)-2-hydroxy-3-piperidin-
RICRAER T

{olu@@, S, 25@ﬁ*29ﬁimy|Da2ce],53a([ bNons3es hyd 23% yil-ladpednei -n7 80

Fof{a s 28550 PRLSHLElonll SR 0188 0ol Ea o By -
eczylgyw ((N 2 drydecowt3- p@en@m@ -yl- amyﬁr drﬂé«imgﬁpen poong (99.4%ee)
glem@b) aRd 5@1@('37%2 ]| ?@@U‘Xﬁ%‘léﬁo%&hﬂ?\ﬁéwﬁﬂﬂeﬂ((R) -

arting naterial was
bYdrvE@ mféldrueédthpéﬁmd)aél SR O (99 6%5@@«@9%&0 o s a white
eIt 4var (VBN 2N €T Q@lﬁbﬁqeﬁb @aﬁs/ WRIRtanashedvivi 4 bhiralpak-

RELSENS PO RE G O ey REDR, B ot

dizenthfhe crude title conpound as |light yellow viscous

oil, which was used directly in the next step. M
425.1 (M#, 2Cl1). B) le 169
(rac) 3 {4- [(E)-3-(3,4-Di%‘Xr_p—?w_oroe enyl )-acryl oyl | - 7- ox

4] d “1-yl}-2-
ga@ei R Bialonn dbsayesmierlisti (étfwg?ro'égieé‘ﬂlnzﬂs"/kl'z'

k@V110f1,4 dBGerghn(3LoB8 nmol ) of
2 {4- | 2 E@BPE 34]4 dlelglt?l o?o phenyl ) - acryl oyl I -
QXO0- | h | - |
A I

MM_MMBMonate in 32 m of

acetonitrile was stirred over night at RT. Additional

Q séﬁm% o 8:088 grmb }mﬁ&) BF @@@I pll @t} 3@@ d&ﬁﬁﬁg pﬁ@ﬁymaéﬁroyl

cesl Um ar bonat e” was

st et e e e R oD e with
0@3@@ 2’6 Maedth 884-Bub® ﬁﬁnﬂ)ne@? e cBloAdle @nd 44%Imiafl.08hemol) of Et;N

6 g RPe%ﬁdTﬁg re%gtlc())nr xl/vgsss irred 30t 24 h at RT, partitioned between
aqueous saturated NaHCO; and extracted with Et;O (3x). The organic phase was dried
over Na,SO, and evaporated to give after flash silica gel column (CH,Cl,/MeOH 98:2)
0.0099 g (10%) of the title compound as white foam. MS: 471.9 (MH", 2Cl).
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M5 510.4 (MH, 2Cl). WD 2007/122103 PCT/ EP2007/ 053490
- 122 Exanpl e 183 Lithium

w@ ea@eh230 4-[ (E) - 3- (3, 4-di chl or o- phenyl ) - acr yl BgT/EP200THS3490

o-[1, 4] di azepan-1-yl}-2- piperjigdin-
| -yl met hyl - propi onate A) L|th|um
(rac)-3-{4-[(E)-3-(3, 4- d|qﬁhg{gaﬁ%enyl)-acryloylI-7-ox
0- [1 4] di azepan-1- 5
peridin-1-ylnethyl-propionate In anal og

ind- P e ek DA bbb ety e A Ao b droy A piperidin: Lyl-butyl)-

Klrﬁeiazgpah% bkE) - 3- (3, 4-di chl or o-
p enyl)-acryloyl | -7-oxo-[1, 4] di azepan-1 -yl }-2-pi peri di
! | |

<1)-T1,4]diazepan-5-

Emanples 184 187 10 The foIIOMAng.exaanes wer e
produced fromthe appropriate [ 1,4] -diazepan-5-one

ﬁ'ﬂee[rl }:%&r 1 the gcehu dﬁg e%&ll edﬁgf 88}{{ PLRA! gqg@e,’)—'ﬁ? 4%@18&thenyl)—

roc ure SCri terné
@(ﬁﬁﬂﬂéI@JﬁW@QWﬂ@Wélrﬁqmw]diqﬁ h&)egm_rgc)(ﬁq@ Momo-gghyl)-oxirane

%ﬁfﬁéﬁ@)f o ﬁWemlgt%A (1969), 34(12), 4060-5) gave after extraction with Et,O
3-(3,4-Di ch oro-phe

’(”ISt§€ oﬁ_E PE)thgtl lgcgmm) argloy ey y S: 383.2 (MH™, 2C)).

acryl oyl | - 3-nmet hyl - 4- ( 3- pi peridin-1 -

Bh&ﬁw ) @) 3y (D elBorvephunlyh) - ekl bpy(Bhydfoxd: A piperidin-1-yl-butyl)-
zepan- 5- 8ne [1,41 di azepan-5-one (Internediate 77)

E)-3-(3,4-D chl oro- phenyl)

(rac)-1- [(E) 3-(3,4-Dichl oro- 452.

Beanplagylto itrpreedsyre des¢ribagi fpretaginte 167113N@ﬁgf|1) (E)-3-(3,4-dichloro-

l"i'&er?l belT- 4@t&aﬂanleéthﬂ5 ‘PPXJ&azeﬁanlB Lhe Qh@%ﬁt@ﬁﬁm@ @0 Erthe title

dlaze@gn- -one éﬁ Eerqe

qr@)lpqurf gyelowy gilaMY: doft- b Honé

(R -1-[(E)-3-(3,4-Dichloro- 452. 1

acryl oyl | - 2-met hyl - 4- ( 3- pilpanipdé 171l - phenyl)

-acryloyll -2-methyl - yl-propyl)- [ 1, 41di azepan-5-o0ne

c 4jl Qi)%z f? c?rg&%e elnﬂ) acgﬁ%ghj? ?1?7)11’0]3&74 (3-hydroxy-piperidin-1-

(/lbém))ﬂ]t{{é jaz8p1B54NPj chl or 0- 452. 2

acryl oyl | - 6- et hyl - 4- (3-pi peridin-|- phenyl)

Awaw wt}!) 363, 185iMbro-YherR)OR¥WIdyll-4 1 3 Hydeh-32£PRAYSoRNE
1Der1c in- 1 vﬁﬁ)pua’}a ?1 EPCF aze{oe?& grorrrlgdl ate 80)

In analogy to the procedure described for example 167D, (rac)-1-[(E)-3-(3,4-dichloro-

phenyl)-acryloyl]-4-(2-oxiranyl-ethyl)-[1,4]diazepan-5-one and 3-hydroxypiperidine
gave the title compound as yellow oil. MS: 484.2 (MH", 2Cl).

Example 172

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-((R)-3-hydroxy-4-piperidin-1-yl-butyl)-
[1,4]diazepan-5-one

A) 1-[(E)-3-(3,4-Dichloro-phenyl)-acrvloyl]-4-]2-((R)-2,2-dimethyl-]1,3]dioxolan-4-
yl)-ethvl]|-[1,4]diazepan-5-one

In analogy to the procedure described for example 167A, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloyl]-[1,4]diazepan-5-one (intermediate 1A]) and methanesulfonic acid 2-((R)-2,2-
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WD 2007/ 122103 PCT/ EP2007/ 053490 - 123 Exanple 188 1-
[ (E)-3- (3-Chloro-phenyl)-acryloyl] -4- (3-piperidin-

wo 2007Apepyl )- [ 1,4] diazepan-5-one To a SUSPENEPIINT/053490

of (E)-3-(3-Chloro-phenyl)- acqxglc acid acid (26 ny,
0.12 nmol), 4-(3-

%mﬁe?hcyr gﬁ,ﬁ (Jho;\!o arp—éls)y@y !3’[}1 l[eéteﬂrgj er@% g%mSZ ?(fg 202 fhmethpll)
0.3 dmzhbeéhdt) retbanol and lyllet)mnesglfgn)é£hl@r1|d9h$ﬁt"h9ﬁ@rr©¢ﬁtlamat RT, the

pﬁ‘@(&f Iﬁ%gﬁ%@@’&TEﬂe f()%ﬁl s: églll%l\/mt’btl)' n DMF (1 )
was a ded Et3N (21 ul, 0.15 mmi) and 't xture,

‘_3

‘. glaze pan-

g@ 6996 as a mhlte pomder NB 404 2 (N+H) Exanples
189-224 1o CGeneral Procedure for Exanples 189-224 A

§10| U .90 ﬁff prgce&lre descrzlbefdl for exam&lle 167 IE%E) ? 83 4- d1<;}110ro ophenyl)
ac[rﬂom?l arézzz@m,a dinylgyl 1 Gpdiorrlptdny eyl S i a6 one gave
290 3(tPat e MO kHe il %oﬁgd%s Mlt@@@an@dﬁ@déldloz ter, 2cl).

appropriate am ne . , Which are either

comm
Ehiel

sﬂiutlon of pyrldlne borane 15 conplex (25 uI 8M in
pyridine, 0.2 mol) and acetic acid (25 ul) in EtOH

gnoann&l_jo )to lilégperoceéﬁ?eﬁ%es?r&l ure &%gr{rhlf [ka/?b);?ﬁ ?é hc%ichloro—phenyl)—

HPYioy ] ﬂx@(ﬂmfsel GbmproanduNairel Aidiazepans-ongave the-itle campgund as

££Lff%ﬂléf8§mom%sibw}p phgnyl) (-)-6-Aza- acryloyl]
- 4- hydr oxy- 6-aza 189 spiro [2.5] octan-4-ol

204 Te. 305 Wk o2, hoccr}f/lozrlr LIRSy A SRR S L butyl)-

(EQtBuéﬁnﬁmbﬁéo 4 fl uoro- phenyl) (3S, 4S))-4-Met hyl -
acryloyl]-4-[3-((+, cis)-3-hydroxy-4 190

Pn Qna'icliﬁ%jlltcr)] {hse n}?rocellc'l% de é(iscr'?%qtéi)%r eﬁhﬂo% ié‘/‘llj1 1- [l(E5 3' ()5 4-dichloro-phenyl)-
acryloyl] -4-((R)-2-oxiranyl-ethyl)-[1,4]diazepan-5-one the title compound as an white
foam with 94% ee. MS: 368.3 (MH", 2Cl). (The enatiomeric purity was determined with
a chiralpak-ADH column, 25cm*4.6mm, No.DL182 and 50% n-heptan + 50%
(EtOH+0.01M NH,AcOH) as eluent. The purity corresponds to the purity of 2-((R)-2,2-
dimethyl-[1,3]dioxolan-4-yl)-ethanol).

Example 173
1-((Z)-3-Naphthalen-1-yl-acryloyl)-4-(3-piperidin-1-yl-propyl)-[1,4] diazepan-5-one

A) 1-((Z)-3-Naphthalen-1-vl-acrylovl)-4-(3-piperidin-1-vl-propyl)-[1,4]diazepan-5-one

In analogy to the procedure described for example 114, 4-(3-piperidin-1-yl-propyl)-
[1,4]diazepan-5-one-dihydrochloride (intermediate 4B) and (Z)-3-naphthalen-1-yl-
acrylic acid gave the title compound as light yellow foam. MS: 420.1 (MH").
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[1, 41 di azepan-5-o0ne
1-[(E)-3-(3-Chl oro-4-fl uoro-phenyl)- (-,

w@e@yAZebdket hyl - 452.4 acryloyl]-4-[3-((-, PCT/EP2007/053490

ci s) - 3- hydr oxy- 4- piperidin-31 %_MD 2007/ 122103
PCT/ EP2007/ 053490 - 124 191 methyl -piperidin- | -yl)
-propyl] - (internediate §§ I7ﬁ1 di azepan- 5-one 192
1- [ (E) 3- (3 Chloro 4- 1| 1) (+)- 6 Aza-
acr ((+)-4- hydroxy- -aza spiro |
bt rii fbDl O@hesml)ra@ry[lQYIBH(Zécdlmsﬂwl)3 PIE\?Téﬁb?’rl]Yl propyl)-
% Qgﬁ&qgguabﬁeSZ) [1, 41 di azepan-5-one 1- |

E) - Chl or o- 4- quoro phenyl)- acryloyl] -4- [3-

3 (R o|€qr|d|n 3 -ol 438.2

; s ’ 61 }41 di azepan-5 one
8- (3 {4 [(E)-3- (3 Chloro 4-fluoro 1, 3,8-Tri aza-
Ahe]lmylb)l of 300 gl(0¥.9§ mtelpwi3-bfdmd], Mdmmdpé{prd_pallgﬂ oBgi7r78 ml

1I47P%9]m1%8ﬁ %@ﬁ p%tlgmtes?gszggﬁ 96 ﬂnoé)] chzCOé ang 2. 69& (17.96 mmol) of

1o
pq)tmsgxmguiuét a2 f Mg vmgg stirred at 70 °C for 20 h. After filtration and

&/aﬁgra{ﬁ‘in lof ERe s%rvélsfs C{lﬁle Qf&?i’eﬂ)r&!ld&@ fN@s dlSE)Q)ID\/%aMJl HiloRE i@k HCl

éﬂh-[‘t?%f hrihed with F5OR2 Lai), 3 agyaut Aok 2on basis with KHCOs and
gbfé}] W ?)Jr a%JH dﬁfi ﬁ;graZfedﬁ/ﬁtH Fi0/er (3eyli Biccorgdhic phase [was dried
é}g’% éé&ﬂn]d exa;r(gat(eﬁ t%§IHF g%}z %BF%# z)f thﬁ tlltle c%mgg d as nyeﬂow liquid.

¥33122.0 (MHY).

B) Methanesulfonic acid 2,2-dimethyl-3-piperidin-1-vl-propyl ester

A solution of 0.51 g (2.99 mmol) of 2,2-dimethyl-3-piperidin-1-yl-propan-1-ol in 7 ml of
dichloromethane was treated at 0 °C with 0.24 ml (179.59 mmol) of methanesulfonyl
chloride and stirred at RT for 2.5 h. The reaction was extracted with aqueous saturated
NaHCO;/ Et,O (3x). The organic phases were washed with aqueous saturated NaHCOs,
dried over Na,SO, and evaporated to give 0.85 g (quantitative) of the title compound as
light brown oil. MS: 249.2 (M™).

C) 1-(3-TIodo-2,2-dimethyl-propyl)-piperidine

In analogy to the procedure described for example 6D, methanesulfonic acid 2,2-
dimethyl-3-piperidin-1-yl-propyl ester and sodium iodide stirred at 95 °C for 3 h gave the
title compound as brown oil. MS: 282.1 (MH").

D) 1-[(E)-3-(3,4-Dichloro-phenvl)-acryloyl]-4-(2,2-dimethvl-3-piperidin-1-yl-propyl)-

[1,4]diazepan-5-one

In analogy to the procedure described for intermediate 4A, 1-[(E)-3-(3,4-dichloro-
phenyl)-acryloyl]-[1,4]diazepan-5-one (intermediate 1A]) and 1-(3-iodo-2,2-dimethyl-
propyl)-piperidine stirred 2 h at RT, gave the title compound as white solid. MS: 466.3
(MH", 2C).
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[

fl
wdadon7aznyld oyl ] -4- [ 3-

op

4] di azepan-5-one 1- |
ro-phenyl) Tetrahydro-pyran-4-
t et rahydr o- pyran- 4- yl aP@TIEP2007/053490

196 yl) - propyl ] :
0
| ( .
438.2 ylam no)-propyl] - [ 1, zﬂ, di azepan- 5- one
0
1

- 1
(E)-3-(3-Chloro-4-flu
8-(3-{4-[(E)-3-(3-Chloro-4-fluoro 2,8-D aza- phenyl)
-acryloyl] -7-oxo- [ 4] Edlag1 198 Spiro [4.5]
decan-3-one 491.2 1-y , 8-di aza-Spiro [4.5]
decan éﬁlntermadl ate 18) -

1-{ (B3-3% - Chivyo-3-fharaiphenyd) 4CWIQYHr‘b((Sﬁrﬁéh§dF9XY Femeridyn-1-yl-

AT 1.40didzephn B Grepan- Piperidi ne-4-carbonitrile
p '?920[4%1 ef)%(1} - propyl) Perldlne4carbon|trlle|P
3 0

[lzﬂ]dfh]zeﬁimaszeﬁan N- Pi perl d| n- 4 yl 200

nmet hanesul f onam de 515. 2

sn H aiorgﬁeg Hyel })rogég)ﬁ?er jeguixjﬂz gl f%ﬂ' lxan{ﬁ'g M%%'e?@”?'f@ﬁ‘?% (3-chloro-4-
(@p- 131»6(181—)@1@%?)' u-4Idigeeranphens (itermediglegy) pnd teluspg=4-gulfonic

401?1682% %@rﬁ@t‘ﬂjxilp[ 197 ﬁicﬁ{(bﬁg}f@ ¥lrk31|1 i Fgf?i‘nﬁzg Qﬁi ﬁﬂt’é: g)l‘Iﬁg(;n]ihﬁgl as light

)éFi,HOM’ ‘ﬁ%f’H%/‘Pﬂ &y e3|5 i (M]*i I’II‘QTPI ate 38) Et %yl carbam ¢

acid 1-(3-{4-[(E)-3-(3 Ethyl-carbam c acid

Bhl-9(B)-33-Ohbyro-4phesryl phengld ragiviol -4« @8)-2-hydroxy-3-piperidin-1-yl-

propvl)-[1,4]diazepan-5-one

In analogy to the procedure described for example 167D, 1-[(E)-3-(3-chloro-4-fluoro-
phenyl)-acryloyl]-4-(R)-1-oxiranylmethyl-[ 1,4]diazepan-5-one and piperidine gave the
title compound as off-white foam. MS: 438.3 (MH", 1Cl).

Example 176

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4- (2-hydroxy-2-methyl-3-piperidin-1-yl-
propyl)-[1,4]diazepan-5-one

A) (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-acrvlovl]-4-(2-hvdroxy-2-methyl-3-piperidin-
1-vl-propvl)-[1,4]diazepan-5-one

In analogy to the procedure described for example 166, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloyl]-[1,4]diazepan-5-one (intermediate 1A) and 2-chloromethyl-2-methyloxirane
with 0.3 equivalent of potassium iodide gave the intermediate 1-[(E)-3-(3,4-dichloro-
phenyl)-acryloyl]-4-(2-methyl-oxiranylmethyl)-[1,4]diazepan-5-one which was reacted
with no work up with piperidine in ethanol to give the title compound as light yellow
waxy solid. MS: 468.2 (MH", 2Cl).
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202 piperidin-4-yl 509.2 oxo- [ 1,4]
di azepan-1-yl {-propyl) ester (internediate 41)

w@e@entdin- 4-yl ester PCT/EP2007/053490

1-[(E)-3-(3-Chl oro-4-fl uoro- pq§ - 4-(5- Met hyl -
acryloyl] -4-13- [4-(3-nethyl- F 1, 3, 4]

oxadi azol -2-yl) 203 504. ] oxad|azol 5-yl)
-piperidin-1-yl] - piperlﬁ%ﬁel%iﬁgérnedlate propyl }- [

1, 4] di azepan-5-one 42)

(rag) Ej (£3-3¢ 3,4cRifbroso-phenyloeerylsyling(3-hy drogs-3naiperdin-1-yl-propyl)-
ACA Wi 22¥)ah- 56né—3 [4-(5-methyl - [ 1,3, 4]

oxad|azol yI) 204 504.2 [ 1,3,4] oxad|azol 2-yl)

PX Idia_ze pan-5-one

A) (g 4 ([ ' Y1) -acxy
[(E) 3 (3- Chloro 4- fluoro (rac) 3- net hyl -
hfmmj,dg‘y-t@dreyﬂrogddhre descifil®d(f8r wpdrpdex 1663, 208E)-3-(3,4-difluoro-phenyl)-
Qérﬂggl %ir% (1@3{%& begea%g%gl;}é)glaorr‘n%h%lnoglr ne Fave the
‘(11I1_'<) C@E@I@ﬂSdﬁl@moﬂlMﬁriﬁﬁr{ ]L)) acryloyl] -4-

[ 3- (4-di met hyl ami no- 4-di et hyl am no 206 465. 2

Bi paeLdirr)-3Leah Diﬂlﬁ(ﬁﬂyéﬂenvl){acﬁ’l(ﬁll Al 210y 3= piperidin-1-vyl-
|pe |d| ) one - 3-(3-Chl oro-4-fTuoro-phenyl) -
o4 @ -|- acryloyl] -4- [3-(4- [1,2, 41
triazol - 1- yI yl) -piperidi 489.2 207 ne (internediate
RBBInal@ypethedirneedure gdsyribgarfopgstainple [66B, ddac)di -ado pa(B,%5-dldoro-

ﬁlgegq@)la%%%gfl é%@é%l{y@ ??ﬂffgazepaﬁlgebn% Nfd p(ﬂe@l{&me gave the title

compound as hght yellow viscous oil. MS: 422.2 (MH").

Example 178

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-((S)-3-hydroxy-4-piperidin- 1-yl-butyl)-
[1,4]diazepan-5-one

A) 1-[(E)-3-(3,4-Dichloro-phenyl)-acrvloyl]-4-((S)-3,4-dihydroxy-butyl)-[ 1,4] diazepan-

5-one

In analogy to the procedure described for example 167A and 167B, 1-((E)-3-(3,4-
dichloro-phenyl)-acryloyl]-[1,4]diazepan-5-one (intermediate 1A]) and methanesulfonic
acid 2-((S)-2,2-dimethyl-[1,3]dioxolan-4-yl)-ethyl ester (prepared from 2-((S)-2,2-
dimethyl-[1,3]dioxolan-4-yl)-ethanol and methanesulfonyl chloride) gave the title
compound as an white foam. MS: 401.3 (MH", 2Cl).

B) Methanesulfonic acid (S)-4-14-[(E)-3-(3,4-dichloro-phenvl) -acrvloyl]-7-oxo-
[1,4]diazepan-1-vyl}-2-hvdroxy-butvl ester

In analogy to the procedure described for example 167C, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloyl]-4-((S)-3,4-dihydroxy-butyl)-[1,4]diazepan-5-one with 2,4,6-trimethyl-pyridine
and methanesulfonyl chloride in CH,Cl, gave the intermediate mesylate as an white
foam. MS: 479.0 (MH", 2Cl).
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30

(rac, trans) -2-Methyl- fluoro-phenyl)-acryloyl] -4-
[3-(3 208 piperidin-3-o0l 452.2

whyaroxie2- net hyl - pi peridin- | -yl) (internedi BEBEEBN)7/053490

propyl] - [ 1,4] diazepan-5-0 9 (rac, cis)- 1-
[(E)-3-(3-Chloro-4-fluoro (rac, “cis)-2-Mthyl -

85]?']@)).3 %4}61%010,,Dﬁenvi) c&ﬁomqr@%‘%s %vg‘l%gtv 4- mperldm 1-yl-butyl)-

-Oo-U metityr - ' arri-
1dnw¢mnwﬁnn©rned|ate 88) [1 41 dlazepan 5 one
(rac) 1- [(E) 3-(3-Chloro-4-fluoro phenyl) -acryloyl]
Frfkanal (tcgthe(ﬂrage)durezdég?{r%e@%ﬂ@&mﬁle 7%o6B, m;&esulfomc acid (S)-4-{4-

Fé) élécﬁngrfglééﬁp eralﬁl)e nlg&l 71 XO Lﬂdlage/paln 1 ylr? ZDhy(iroxy Eutyl ester

WitExatdlytid akouor eF sédfuhru dadephe l&ghl)/aleﬂtc:df)tleﬁyﬂnl carbbnafe3mnd 5

%ﬂ}ldYaie{@ I‘?%PWSTIH%d r}g%;( agee Eh at %& £l§ 4he erpoxrdfe ]as 1ntermed1ated A further

¢quivilerdiofzaspam cbonme tvas @dded and the reactron heated at 80 °C over night to
% i E@ tfef3 &E&lgl)?%ﬂa { Ldl&fl% DREWH 9@ X! Bl bo AMH, 2C1). (The

rox

@ﬂa@l@me@p @urlty waH éeterngl]th a chiral QHXA&P&%W 2Hcm*4.6mm,
RoRerisdiang 50Men-héptage + 50MNEIOHK0[00 N3T4A3©Q|7|a§élﬁerﬂt The purity

%?%aor 8 Y B o e gt W elnanh,

3- hydr oxy- pi peridin-1-yl) -propyl] (i nternedi ate 89)
Example 179

(rac)-2-{4-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-7-oxo-[1,4] diazepan-1-yl}-5-
piperidin-1-yl-pentanoic acid methyl ester

A) (rac)-5-Bromo-2-{4-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-7-0xo-[1,4]diazepan-1-

yl}-pentanoic acid methvl ester

A solution of 0.501 g (1.60 mmol) of 1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl|-
[1,4]diazepan-5-one (intermediate 1A) and 0.447 g (1.60 mmol) of methyl 2,5-
dibromopentane in 7 ml of DMF was treated at 0 °C with 0.077 g (1.76 mmol) of NaH
(55 % in oil). The reaction was stirred for 20 h at RT, cooled (0 °C) and treated again
with 0.224 ¢ (0.80 mmol) of methyl 2,5-dibromopentane and 0.038 g (0.88 mmol) of
NaH (55 % in oil). After 1 h at 0 °C and 3 h at RT, the reaction was neutralized with cold
aqueous 10 % KHSO, and extracted with Et;O (3x). The organic phases were washed
with aqueous 10 % KHSO4, aqueous 10 % NaCl, dried over Na,SO4 evaporated and
purified by flash silica gel column (CH,CL/Et,O 95:5 to 70:30) to yield 0.39 g (48%) of
the title compound as white foam. MS: 505.1 (MH", 1Br).

B) (rac)-2-{4-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-7-oxo0-[ 1,4]diazepan-1-yl}-5-iodo-

pentanoic acid methvl ester

In analogy to the procedure described in example 6D, 4-(5-chloro-pentyl)-1-[(E)-3-(3,4-
dichloro-phenyl)-acryloyl]-[1,4]diazepan-5-one and sodium iodide were stirred at RT for
4 h to give the title compound as yellow foam. MS: 552.2 (MH", 2Cl).
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[1,41 di azepan-5-one (rac, trans)-
1-[(E)-3-(3-Chloro-4 (rac, trans) -3-Fluoro-
wo bwonzeiphenyl ) -acryl oyl] -4- [3-(3-fluoro 214PCT/EP2007/053490
pi peridin-4-ol 456.2 4-hydroxyspiperidin-
| -yl)-propyl] (internediate 93%
- - 3 4-

[1,41 di azepan-5-one

n&mﬁmﬂmt_agmmiﬂeﬂﬁeﬁa PCT/ EP2007/ 053490 - 127
hydr oxynet hyl - pi peridin- | -yl) -propyll -
RisBREibALRO.31 Pk (0.bdnflsli 822PANED-30034-(icALRS PR AS-8cro)]-7-oxo-
r )1-1-0[(5)-%-(( e o)ro:4'-P?WUE2rho{Be4r§c cijsﬁf-{/-? cifi}1]-7-ox0

@§W§pag(—:]r—y]|}b‘%ﬂ o;pfpta[nglc(q&dlsnpgt_ Hlﬁfeé%}/l ml of DMA was treated at 0
e iy ore iy D.22 HoméB 2f Bipefigine axy skiry 5o piipero Wi and 1h at RT.

o1 AP GO s O ke L R 0 come
for ab, tftanajdidenab By Rl therrygdaiph Jwas 4xtrdcBed(witkamguedus saturated
ﬁggt@()%% K%gr g“)izz ﬁé’g?ﬁic%hases were washeil w_ith aiqueous saturated lerchog,

rof¥-4- y Ké¥§§per|d|n- I 'peri din-3-0
aueonpFbipN3CL diicdiover Nap¥eqyarprated aad prosirdiatadarish eHaghy/n-
p&agdetdvidd 586 318870 Cbf BE Gitld chinBonifd 4y A0hied Hhm. MS: 510.3 (MH,
- 3-met hoxy- phenyl)-acryloyl] -4- [3-(cis-3-nethoxy

" pi peridin-4-yl-nmethanol 482.3
4- hydr oxymet hyl -pi peridin- | -yl) (internedi ate 50)
propyl] - [ 1,4] di azepan-Exaoipde 180
(rac)-1-[(E)-3-(3-Chloro-4-fluoro- (rac,cis)-4-
E§%§§(§%?E§¥' [QE’)'J-(3,41:di<[h¥514>%51§eh§n-QXM&%]W-%XO-[1,4]diazepan-1-y1}-5-
piperidin-1-yl-pentanoate

A) Lithium: (rac)-2-{4-[(E)-3-(3,4-dichloro-phenvl)-acrvloyl|-7-o0xo-[1,4]|diazepan-1-
vl}-5-piperidin-1-yl-pentanoate

A solution of 0.041 g (0.08 mmol) of the above prepared (rac)-2-{4-[(E)-3-(3,4-dichloro-
phenyl)-acryloyl]-7-oxo-[1,4]diazepan-1-yl}-5-piperidin-1-yl-pentanoic acid methyl
ester in 4 ml of THF/MeOH (1:1), treated at 0 °C with 0.084 mL (0.08 mmol) of IN
LiOH, and kept at ambient temperature for 20 h. Water (0.32 ml) was added and heated
for 1h at 40 °C. The reaction was evaporated and precipitated with CH,Cl,/Et,O to give
0.028 g (70%) of the title compound as white powder. MS: 494.2 (M-H, 2Cl).

Example 181

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4- (1-hydroxymethyl-4-piperidin-1-yl-
butyl)-[1,4]diazepan-5-one

A) (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-acrvlovl]-4-(1-hydroxymethyl-4-piperidin-1-vl-
butyl)-[1,4]diazepan-5-one

A solution of 0.041 g (0.08 mmol) of (rac)-2-{4-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-
7-o0x0-[1,4]diazepan-1-yl}-5-piperidin-1-yl-pentanoic acid methyl ester in 0.5 ml of
ethanol was treated at 0 °C with 0.006 g (0.16 mmol) of sodium borohydride in 0.5 ml of
ethanol during 5 min. The reaction was stirred for 21 h at RT, cooled (0 °C) and treated
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219 482.4 hydroxynet hyl -4-nethyl -piperidin- lyl) -
met hyl - pi peridin-3-ol propyl] - [ 1,4] diazepan-5-one

w@ eowvaearexli ate 52) (rac)-1- [ (E)-3-(3-Chl oro-BeT/EPmINT053490

(rac, trans)-4- phenyl)-acrylo 51_-4- [3-(trans-3 220
hydr oxynet hyl - 4- hydr oxy- 4- hydroxymnet hyl - 4- et hyl -

S5 R 5B AR 20 o
fhe EyacBof 3aChbwradizéd woh (00](dragw§3m6 1986 H{)I{SO4r;imér¢ytr§cted with cold

fg‘%r %ld%yal}%%OL}Et(B Z ?Méj{n%x%ic%hgs%}wgf*egfﬁafslegd \Qfltﬁ ngl(ljeous 10 %

I N- I nter
564, ﬁmedﬁvdlm&@anv@om‘ted and purified by flash silica gel column

§éﬁﬁlz/éﬂ%§§]§b 13[0 (431 e}%&l BE nO tg' elulte)ut?le %rodulc vﬁ _4- [3-

CHQGMMGKXMJ%WHLI(DH@I 0 diD m)ﬁeldlaftdﬁ@reapuanon with CH,Cl/n-penatne

B P O AR o S et
PCT/ EP2007/ 053490 - 128 (rac)-4, 4-dimethyl- (rac)- 1-

[(E)-3-(3-Chl oro-4-fluoro- xﬁh%? #an 3-0l 223 phenyl)

-acryloyl] 4- 3- (3 hydr o ternEdlate 84)
dlnethyl erldln- -

- 1,4
(‘}'la‘é)z%ﬁ)‘hﬁ(.]% S3oet- Pp rogihen aﬁ@%(m}] 7 %Xg p¥ 4]d1azepan l]yl} 2-

gf fidf- ﬁ)rhﬂeth{rlﬁ)roﬁro@%&liﬂ ahsakeétefrl uoro- piperidin-3-ol
4 phenyl)-acryl oyl ]-4-[3-(3-hydroxy-5- (internediate

K?%— { 2—? %E) =3-(3.4-Dichloro-phenyl)-acrvlovl|-7-ox0-]1,4]diazepan-1-ylmethyl}-acrylic
acid ethyl ester

A suspension of 2.50 g (7.98 mmol) of 1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-
[1,4]diazepan-5-one (intermediate 1A) and 1.15 ml (7.98 mmol) of ethyl 2-
(bromomethylacrylate) in 80 ml of DMF was treated at -20 °C with 0.38 g (8.78 mmol) of
NaH (55 % in oil) and warmed up naturally to 18 °C (2.5 h). After cooling (0 °C)
additionally 0.12 ml (0.80 mmol) of ethyl 2-(bromomethylacrylate) was added and after
30 min no starting material was left, based on TLC. The reaction was extracted with
aqueous 10% KHSO4/ether (3x), the organic phases were washed with a aqueous 10%
NaCl solution, dried (Na,SO,) and evaporated to give 3.51 g (quantitative, 90% purity) of
the crude title compound as light yellow viscous oil, which was used directly in the next
step. MS: 425.1 (MH", 2Cl).

B) (rac)-3-{4-[(E)-3-(3,4-Dichloro-phenvl)-acryloyl|-7-oxo-[1,4]|diazepan-1-yl}-2-
piperidin- 1-ylmethyl-propionic acid ethvl ester

A suspension of 0.80 g (1.88 mmol) of 2-{4-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]|-7-
oxo-[1,4]diazepan-1-ylmethyl}-acrylic acid ethyl ester, 0.56 ml (5.64 mmol) of piperidine
and 1.83 g (5.61 mmol) of cesium carbonate in 32 ml of acetonitrile was stirred over night
at RT. Additional 0.37 ml (3.76 mmol) of piperidine were added and after 1 h, cesium
carbonate was filtrated and the solvent evaporated. Purification by flash silica gel column
(CH,Cl,/MeOH 98:2 to 96:4) gave 0.43 g (44%) of the title compound as colorless foam.
MS: 510.4 (MH", 2C).
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met hyl

225-279

-pi peridin- |
di azepan- 5- one WD 2007/ 122103 PCT/ EP2007/ 053490 -
wax@nptass 225- 279 Cener al

-yl) -propyll

A sol ution of

Procedure for

[1,41
129

3-{4-[(E)-3-(3,4-dichloro- pheny?) acryloyl]-7-oxo-[1,4

] di azepan-1 -yl }-
in DCE (0.5 m) wa
0.1 mol

Bivhiuhm fitag)-3ri4-df

nmol )
am ne

whi ch are either

-3kt didhtatro-phenylraciylaydl- fredo-a

pr opi onal e i nternediate 2) (0.1
Li’ggég&p(g the 5 appropriate

commerci al |

spetilp -yidchpvsidpionag freshly prepared sol ution of

pyrldlne bor ane

corrpl ex (25 ul,
2

8Min pyr|d| ne,
H

0.2

ExanpP@EEP2007/053490

{é]diazepan-l-yl}_z_

trlhe meemcduel ﬂl:HeItHvﬂ-@mdoﬂian{lé epar at i ve

Compound Name Amine MS: No. (MH)

] Rieb TR hpsedite dep

plnqmlr)ramrlosal 6+oxxn6[8 4iglamandx

-D|ch oro

HPLC 10 Exarrpl e

esYér)ga(fé e SRHIEBHL AL BesS Zahd( SR (M fr b@Ldi azepan- 5- one

6 (rac,cis)-1-[(E)

_18

(rac,
- [3-(3-hydroxy-2
in- | -yl)

CIS) 2-met hyl - phenyl) Ho I
pi peri din-3-0l 468.2
-propyll (intermediate 88) [ 1,4] diazepan-5-one

Thatloding dxEnpRs (8redprbdeddddron piveapplgpriate [1,4]-diazepan-5-one

251 2l 1 i g

mt‘fmledlh]te@ﬁ&azepan 5- piperidine

Wi ank

pi peri

%)%g%o he pr?c)edure def)c;}b]ed in

e?]]n(l %ﬁn}fl%rl?gs(éaf % {'IEE(E)’B (3,4-dichloro-

12- mﬁm@m lpylp@thy&{-iprppwmc acid ethyl

Example | Compound Name [1,4]-diazepan-5-one MS:
No. derivative (MH")
184 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (rac)-1-[(E)-3-(3,4-Dichloro- | 452.2
acryloyl]-3-methyl-4-(3-piperidin-1- | phenyl)-acryloyl]-3-methyl-
yl-propyl)-[1,4]diazepan-5-one [1,4]diazepan-5-one
(Intermediate 77)

185 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (rac)-1-[(E)-3-(3,4-Dichloro- | 452.1
acryloyl]-7-methyl-4-(3-piperidin-1- | phenyl)-acryloyl]-7-methyl-
yl-propyl)-[1,4]diazepan-5-one [1,4]diazepan-5-one

(Intermediate 78)

186 (R)-1-[(E)-3-(3,4-Dichloro-phenyl)- (R)-1-[(E)-3-(3,4-Dichloro- | 452.1
acryloyl]-2-methyl-4-(3-piperidin-1- | phenyl)-acryloyl]-2-methyl-
yl-propyl)-[1,4]diazepan-5-one [1,4]diazepan-5-one

(Intermediate 79)

187 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (rac)-1-[(E)-3-(3,4-Dichloro- | 452.2
acryloyl]-6-methyl-4-(3-piperidin-1- | phenyl)-acryloyl]-6-methyl-
yl-propyl)-[1,4]diazepan-5-one [1,4]diazepan-5-one

(Intermediate 80)
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one (rac)-1-

di azepan-5- pi peridi ne one

1-[ (E) - 3- (3, 4- Di chl or o- pheny)'?*

1 -4

(rac)-
1-yl)-propyl]

4- hydr oxynet hyl -

[(E)-3-(3,4-D chl oro-phenyl) -
acryl oyl ]-4-[3-(3-hydroxynet hyl -
WQ28748802 pi peri di n-

3- hydr oxynet hyl

- [ 1, 4] PCT/EP2007/053490

- [3- (4-h droxYmeth 68158 229 Y Y Y
pi peridi ne piperidin- 1-}#%73%1nnr - [ 1,4]

di azepan-5 WD 2007/ 122103 PCT/ EP2007/ 053490 - 130 one

acrl O

[+ d0;3-t3ghloyo-phpg)-agylosl] 4-(3-piperdia- -y hpropyb dd by diazepan-5-one

-4- Fl uor o-

phenyl)-acryloyl] -4- [3-(4-fluoro-3 230

P %ﬁdp@hﬁoﬁg?@)“ﬂ@s @{ﬂoﬁ*g h@Pﬂ)M);L @¢ lfi’dédi’d fid (26 mlg)o 12 mmol), 4-(3-
| er e n
PPARLY: Iylr?f@}?yléﬁg Gefspemponts IP&%fOC@PQﬁ%?m Sty 24 mg

phemyb)); @QW}’dz@bénthaéol [-31)¢ B1,B/3tetrométhaBitonium hexafluorophosphate

Péf6per I()ld]I | mo, er B Fg% Hggr 04%1- g?gﬁ da2qep,an 5 HYILAI) and the mixture
(}ra&g) f-ol 1h[ (B} r@c(i® wadiheh ldgp@],ymv@ﬁyﬂ)by @rqg)a.tefe ﬁﬁﬂﬁyzhffordmg the

i %Jt'o%ktkzsffn 3 s PyAONY denedtinds 2A3kp) port din 3
Ol 468. 2 ~propyl | 4]
diazepan-5 (|nterned|ate 10%) one
1-[ (E) - 3- (3, 4- Di chllswsnp

cis)-

eri di n-

és 189-224

General Procedure for Examples 189-224

(rac

A solution of 3-{4-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-7-oxo-[1,4]diazepan-1-
yl}-propionaldehyde (intermediate 59) (0.1 mmol) in DCE (0.5 ml) was added to the

appropriate amine (0.1 mmol), which are either commercially available or are described

in the intermediate section, followed by a freshly prepared solution of pyridine-borane
complex (25 ul, 8M in pyridine, 0.2 mmol) and acetic acid (25 ul) in EtOH (0.5 ml). The

reaction was then shaken overnight, concentrated and the residue purified by preparative

HPLC.
Example | Compound Name Amine MS:
No. (MH")
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
loyl]-4-[3-((-)-4-hydroxy-6 ()-6-Asa-
=4 - - - =4 -O- Z -
189 ac%'y Y yaroxyorazd spiro[2.5]octan-4-ol 464.4
spiro[2.5]oct-6-yl)-propyl]- i i
] (intermediate 83)
[1,4]diazepan-5-one
1-[(E)-3-(3-Chloro-4-fl -phenyl)-
[(E)-3-( oro - uoro-phenyl) (35, 45))-4-Methyl-
acryloyl]-4-[3-((+, cis)-3-hydroxy-4- o
190 L piperidin-3-ol 452.4
methyl-piperidin-1-yl)-propyl]- _ _
) (intermediate 85)
[1,4]diazepan-5-one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- (-, cis)-4-Methyl- 4524
acryloyl]-4-[3-((-, cis)-3-hydroxy-4- piperidin-3-ol




(rac, ci
[3-(3-fl

why@roxiepi peri di n- |

[1, 41 di

234 acryl oyl ] - 4-{3-[4-(2- met Fagy- et hyl ) - 1-
\

S) - 3- Fl uor o-
uoro-4 233 piperidin 4 Ol
-yl)
azepan-5-one 1- [(E)

ot hn A Q7
ULll

phenyl ) -acryl oyl ]

472. 3
-propyl] (intermedi BCBERR)7/053490
3, 4- Di chl or o- phenyl)

-4-

(2

Nt ho )
IAAAN ||U/\ ,

"r\Jl.\)

) .

Plper azi melhmp]lpqmdupyml) Pl.b,pél!! di azepan{Buerpiedaiadiine

one (ra@ 4%1- Zg}gagp5%ng3 - Di chl or o- phenyl)

(rac) - 3 et yaI- 235

acrytoylr [ =4-1 3= (3-methyt -prperidin-t [452. 3 pi perrdine

192 " -pro éy{l(lp 3{(§§M?r0d¥ -Hyetpapiaybne 125k Az

[(B)-3- && EN@%mWWMy&ﬁw :

acryl oyI % (g(é 4:1’5 Q%’gﬂ hyl - spiro[2.5]octan-4-ol 464.4

(rac) - 3; (h[ 9’ t (intermediate 82)

pi peri dif nt,h}dydzppar- 5>|@ylle] [1, 4] di azepan-5- piperidine

one 237 1- [(E)-3-(3,4-Dichloro-phenyl)-

Pi perazin

[ 3- ( 3- 0X0 gﬁ;gi%g?%;f:ﬁg%f%&ﬁ%%%pl122103

PCT/ EP2003H FBhydrpriopyl ] - [ 41 ... 4

-3- 38.2

ez cpanote - (BChoboll | F)dindplifsdy SRERSTEEahy 1

(rac)-4{methyl- acry hydr oxy- 4- et hyl

238 pi pePPdi n- 3- ol 468 3 plperldln- | -yl)-propyl] - [

1, 4] diazepan-5 (internediate 91) one 1-

%(E)(- 3- 3 (4-Bi ¢BJ-6+(0- (ﬂheﬂbyil )ﬂuaag acryl O%&]J 4

3-(5-0 I{ dl £ Af pafi-5- one
Qheylaciloft) & 4] d n
il&47. 2 phe Y)l Crl, ovl] ﬂ azEpd spiro[4.5]decane-2,4- 506.2
yl}—propyl)—1,3,8—tr1azasp1ro[4.5]decane— . i i
) dione (intermediate 11)
2,4-dione
8-(3-{4-[(E)-3-(3-Chloro-4-fluoro- )
henyl)-acryloyl]-7-oxo-[1,4]diazepan]- 2,8-Diaza-

195 Fl}eny 1;1; 4 e P spiro[4.5]decan-1-one 19322
Y_ —proPy TomaTe (intermediate 14)
diazaspiro[4.5]decan-2-one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
acryloyl]-4-[3-(4-hydroxy-piperidin-1- | piperidin-4-ol 438.2

196 yl)-propyl]-[1,4]diazepan-5-one
1-[(E)-3-(3-Chloro-4-fl -phenyl)-

[(E)-3-( ore uoro-phenyl) Tetrahydro-pyran-4-
acryloyl]-4-[3-(tetrahydro-pyran-4- . 438.2

197 . : ylamine
ylamino)-propyl]-[1,4]diazepan-5-one
8-(3-{4-[(E)-3-(3-Chloro-4-fluoro- )

henyl)-acryloyl]-7-oxo-| 1,4]diazepan- 2,8-Diaza-
198 pheny ey ) ’ P spiro[4.5]decan-3-one 491.2
1-yl}-propyl)-2,8-diaza-spiro[4.5]decan- | | i
(intermediate 18)
3-one
1-(3-{4-[(E)-3-(3-Chloro-4-fluoro-
phenyl)-acryloyl]-7-oxo-[1,4]diazepan- | Piperidine-4-carbonitrile 447.2
199

1-yl}-propyl)-piperidine-4-carbonitrile




yl')-propyl] -

[ 1,41 di azepan-5-one 1-
[(E)-3-(3,4-D chl oro-phenyl) 240 acryl oyl |

-4- [3-

ne (intermediate 28)

piperidin-1-yl)-propyl]-[1,4]diazepan-5-

w@ de07azpndpyl - pi perazin- 1- 1-1sopropyl - pi per ae€TEP2007/053490

yl)-propyl] - [ 1,41 dlazepan one 481.3 1- [ (B

-3- (3,4-Di chl oro- phenyl) 1- ?opropyl 241 acryl oyl |

A r ‘3 A covel onry oy I v\l n. nnnnn
1-yl ) P bbi/ll [3- {4 [(Ei 3493 @h@zmﬁsﬂu@oone 479.3 - 17
N- din-4-yl-

[ (E)-3- héml[a gé}heww&&ﬁm d29&an- pEHEmEY

agy Yl oyl cl opent I - pi per azinmethanesulfonamide 515.2

i-cycl op ﬁ@bPKﬁVBéFQ§Vh@41ﬂ'yI) prop;k%nénkﬁ%ﬂgi9)

di azepahntghRsidhamidd rac)-1- [ (E) |-3-

(3,4-D ¢hl oro-phenyl) (rac)-3-nethyl |acryloyl] -4-

[ 3-(4-hy =3 | pLperidin{4-ol piperidin-

-y BRGSO Crforay bR s P REdL e 3

one 468{ Bheryl)taqrBofld-7-¢xoE) 1, Bd{a3ephnbi ¢ch o[pcl)gg 495.2

PN N B (L et s pe L '

di azepan- y}¥<¥§31§§ dﬁn 2% ¥ Y| Xintermediate 38)

-piperldaﬂd4nqhﬂeﬂ€hrban1c aC|d ester (i nternedi ate

38) nethyl ester 511.3 [ 1-(3-{4-

[(E)-3- %t 1@5&*&1&6&@? Byh) (ives oyl - pi peri di n-4-yl -

acryl oyl ] lﬁ% 0X ] Q g aé?pag 1- yIBthy245rbearibaanil ¢

aci d mef Ryloro-fr ?)P el@fl)pé?riy Yh=74- yI I TR I4};Par bami c 509.2

et er (i@k@qnaﬂh@kpm89)1@§M@yhethyl gstier 5253 WO

2007/ 122103 BCT) EP2007/053490 - 132 ester (intermediate 41)
p1per1d1n
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- 4-(5-Methyl-
acryloyl]-4-{3-[4-(3-methyl- [1,3,4]oxadiazol-2-yl)-

203 . . ST . ) 504.2
[1,2,4]oxadiazol-5-yl)-piperidin-1-yl]- piperidine (intermediate
propyl}-[1,4]diazepan-5-one 42)
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- 4-(5-Methyl-
acryloyl]-4-{3-[4-(5-methyl- [1,3,4]oxadiazol-2-yl)-

204 . . ST . ) 504.2
[1,3,4]oxadiazol-2-yl)-piperidin-1-yl]- piperidine (intermediate
propyl}-[1,4]diazepan-5-one 43)

-1-[(E)-3-(3-Chloro-4-fluoro-
(rac)-1-[(E)-3-(3-Chloro uoro (rac)-3-methyl-
phenyl)-acryloyl]-4-[3-(3-hydroxy-3- o

205 o piperidin-3-ol 452.2
methyl-piperidin-1-yl)-propyl]- _ _

) (intermediate 101)
[1,4]diazepan-5-one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
acryloyl|-4-[3-(4-dimethylamino- 4-dimethylamino-

206 ST . C g 465.2
piperidin-1-yl)-propyl]-[1,4]diazepan-5- | piperidine
one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- | 4-(2H-(1:24]Triazol-1-

207 acryloyl]-4-[3-(4-[1,2,4]triazol-1-yl- yl)-piperidi 489.2




(rac) -1- [(E) -3-(3,4-Dichloro-phenyl)
[ 3-(4-isopropyl - 3-net hyl -

246 acryl oyl ]
(rac)-1-1sopropyl -

phenyl)-acryloyl]-4-[3-(cis-3-hydroxy-4-

hydroxymethyl-

w@e@enzain- | -yl ) -propyl]-[1, 4] di azepan- 5- PCT/EP2007/053490
met hyl - pi perazi ne one 495.7 %- )
[(E) 3-(3,4-D chl oro- phenyl) %9 acryloyl] -4-
A + hn Iha ] A h AQ90 1
L\J \'-r II.,LIIU/\yIIBLIIyI = IIBLIIU}\yIICLIIyI 20Z. O
pi peridipenat-yl)-propyl]-[1,4]di azepan-5- piperidine
one (rac)-1- [(E)-3-(3,4-Dichloro- phenyl)
(rac) ( R et h\ll act \1! Cy! ] 4 r') (') hydr X%
248 pippmmdnnﬂﬁ)ylXEhﬁﬂh&ﬁﬂ¢mﬂ£2 3 nith yl - &M’glg
I -yl) %&gﬂlé{)%ﬁngﬁﬁ%eﬁso) [1 e Yene
dgc) - 14 oro- phenyl ) 4 piperidin- 3 ol 452.2
rac) - 31 hediesxyreethyl-pipaddipt bybi - 4- ermediate
[ 3- (3- mebLhgwyoRtAul azgpagzgaoge met hyl - pi rg Fidine 4@8 3
nethyl-plperldln- -yl) -propyll (|nterned|ate 31)
[1, 41 GI zepan 5 3-
(3, 4-Di Rid6ry -plﬁé(%gﬁy&(&a% éz*llﬂ?é?hw (rﬁqc&y)l pmthylm
[ 3-(2- hy ghmw)mtrwi/ﬂ& @5@ ]a)ydmemim n-2-yl'y " et hanol
#82. 3 fre eEP( 2}0 1 di g - pr op;PIlHer@i“h?é]lrredl ate | 4922
34) [1,41" YA e% -5 (},n p]iorpg (intermediate 88)
[ (E)-3- 314kﬁm$pmnﬁﬂnphenyl) (rac)-6-Aza- acryl oyl ]
-4- [3-(4-hydroxy-6-aza 251 spiro [2.5] octan-4-o0
480. 3 5@&%?1[@Eﬁi(9Qﬂﬂ&n¥ihuoRF°py|] (internediate
81) [1, |azepan-5-one (rac)-1-
[(B)-3- Bhenybi-eHyle¥d-phef?yl ) (rac) - S{Agg)-2-hydroxymethyl- 1
hydroxymethyl-piperidin-1-yl)-propyl]- | piperidine
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3-Chloro-4-fluoro-
phenyl)-acryloyl]-4-[3-(3- (rac)-3-hydroxymethyl- 4522
211 hydroxymethyl-piperidin-1-yl)-propyl]- | piperidine '
[1,4]diazepan-5-one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
acryloyl]-4-[3-(4-hydroxymethyl- 4-hydroxymethyl- 4522
212 piperidin-1-yl)-propyl]-[1,4]diazepan-5- | piperidine '
one
(rac, trans)-1-[(E)-3-(3-Chloro-4-
(rac, trans)-4-Fluoro-
fluoro-phenyl)-acryloyl]-4-[3-(4-fluoro- L
213 o piperidin-3-ol 456.2
3-hydroxy-piperidin-1-yl)-propyl]- _ _
(intermediate 89)
[1,4]diazepan-5-one
(rac, trans)-1-[(E)-3-(3-Chloro-4-
(rac, trans)-3-Fluoro-
fluoro-phenyl)-acryloyl]-4-[3-(3-fluoro- L
214 . piperidin-4-ol 456.2
4-hydroxy-piperidin-1-yl)-propyl]- _ _
(intermediate 90)
[1,4]diazepan-5-one
215 (rac)-1-[(E)-3-(3-Chloro-4-fluoro- (rac,cis)-4- 468.3




acryloyl] -4- [3-(8-hydroxy-5-aza 252 spiro [2.5]
octan-8-ol 480.3 spiro [2.5] oct-5-yl) -propyl]

w@ eowvaeatexli ate 98) [1,41 di azepan-5-one (rac, PCT/EP2007/053490
cis)-3-nmethyl- (rac)-1- [(E) §3 4- Di chl or o- phenyl)
253 pi peridin-4- oI 468. 3 acry?oyll -4-

et o A_hyvudr 2 Iha ] ol o~ 1 N/

2 e ~MPN/1 1
L\J \\JID = 1Ty ul Ul\ J IIBLII T rl rCIIUIII L LIEY ruritil =

1, 4] di az bpanxﬁnet@ylnplepm@drlaylé g6y A0 | POBTidirp 2403

PCT/ EP200y 4 f34 nd33 one termediate 47
1-[(E)- ? %é[ﬁch?oro phenyl) - (4- m=t(myerm§| geerl I n-4-

acrytoy hydroxymethyt=24—254yi{ ] methanot
482. 3 T%‘{aﬁyll k)Fr)p% ?ﬁépror -fiypro-_ pr op)ﬂa]“(sﬁ At er medi at e
32) [1 ﬁe@u)az&rlama @n@lscs ﬂ?droi:y 4- | methoxymethyl

be) - 3- (3 4 yE: gf wyl], | pigeridin-3-ol 4825
acryl oyl fricth C[Xgm(egly PG yilr)yP pYHT | Ri5e

- 2- hydr oXi,aetidrgpard 68n38 (intermediate 49)

net hyl - pyrrolidin-1-yl)-propyl]- 2-ngthyl-pyrrolidine

[1,41 di - Q| A

(rac)-[1 ?‘%gyZ) { %Q?é:h %Io4ﬂlﬁ chloro (rac,trans)-4

irac) Pi pben irr—rsloyh |-4-Bh Wllsﬁ -acryl C)Q?IIYﬂYOXYméﬁldl [ 1683

17?11) di argpidRy A5 & @grmugrqtp kiR 3-cl v}
- - PI | N- 3- es I Nt er edl at.e
cgr bg?/n' (:é{]c?PRigPﬁé déas%]é%n‘ PTORE) - 1- [ (E)temg?dlate ‘?Q)

(3,4-Di ¢hl oro- nhpn\/l ) (rac) -3 3- rll methyl - acryl oyl]
-4 [ 3- { 4rdoydr[ox)y3 33 Thtlroet Hybro-
phenyl)-acryloyl]-4-[3-(cis-3-methoxy-

iperidin-4-yl-methanol 482.3
218 4-hydroxymethyl-piperidin-1-yl)- PP Y

(rac,cis)-3-methoxy-

) (intermediate 50)
propyl]-[1,4]diazepan-5-one

(rac)-1-[(E)-3-(3-Chloro-4-fluoro- (rac,cis)-4-
phenyl)-acryloyl]-4-[3-(cis-3-hydroxy-4- | hydroxymethyl-4- 4824
219 hydroxymethyl-4-methyl-piperidin-1yl)- | methyl-piperidin-3-ol '
propyl]-[1,4]diazepan-5-one (intermediate 52)
(rac)-1-[(E)-3-(3-Chloro-4-fluoro-
(rac,trans)-4-
phenyl)-acryloyl]-4-[3-(trans-3-
220 hydroxymethyl-4-
hydroxy-4-hydroxymethyl-4-methyl- 482.3

iperidin-1-yl) ]-[1,4]di s methyl-piperidin-3-ol

T - - b Z R . .
PIPETIEI: T-Y PropY fazepan (intermediate 53)
one

(rac)-1-[(E)-3-(3-Chloro-fluoro-

phenyl)-acryloyl]-4-[3-(5-hydroxy-2- o
221 L piperidin-3-ol 452.3
methyl-piperidin-1-yl)-propyl]-

(rac)-6-methyl-

(1,4]diazepan-5-one (intermediate 66)

rac)-1-[(E)-3-(3-Chloro-4-fluoro-
(rac)-1-1(E)-3- (rac)-6-hydroxymethyl-
phenyl)-acryloyl]-4-[3-(5-hydroxy-2- o
222 o piperidin-2-ol 468.3
hydroxymethyl-piperidin-1-yl)-propyl]- | . _
) (intermediate 65)
[1,4]diazepan-5-one




257 piperidin 4 0l 482.4 piperidin- | -yl) -propyl] -
[ 1,4] diazepan-5- (internediate 97) one 1-
w¢ ¢@yAR108, 4- Di chl or o- phenyl ) 258 acryl oyl] - 4PCT/EP2007/053490
[ 3-(4-isobutyl - pi perazi n- obutyl pi per azi ne
495.4 yl) -propyl] - [ 1 4] &lazepan 5- one 1- [ (B
\
)

3 (0 4 D\, O ‘y'l + bID) = -|vlb1—l| =
acryl oyl] - é( i s)- hydr oxy- 4| 269) ﬁs%@me@h}ﬂr 3
il péiiaori-lporoy| ) - p%@;&%}‘ﬂd n-3-ol

or
T

'—':r

3-
Ol 468. S(Yaﬁdsﬂ’r{

Nt LAl (d
DT ?hé‘”% *5?'1"“ L B X hREERARAD. O oradig B0 260 | 4663
ci s) - 3- hyEpghy-pipes Gfg ny- 63&%9‘/#1] 3 0l 468.3

met hyl - pi pgydigepan-b-onyl ) -propyl | (internmediate 86) |
1, 4] di azepan-5-one 1- [(E)-3-(3, 4-Dijchl oro-phenyl)

(-T-) -(: Aza 261 acryloyl[-4-[3-((+) B 1s)°3(
0.0 RSN S Lt

P 4] di apbpah)-&rdopl] (4t e melibat e 82) (1thermed1ate 75) 452.3
E) - 3- ! -6- Afa- | -4

) %“425?9@ R O ) 01218 ) Toct ansa o

480. 3 = $pl-fkligzepa- ? o€t - 6-yl) -propyll] (internediate

83) [1/41 diazepan-5-aqne
(rac)-4-(3-{4-[(E)-3-(3,4-DichI oro (rac)-Piperazine-2-



phenyl) phenyl)-acryloyll -7-oxo- [ 1,4] diazepan 263
carboxylic acid nethyl 497.3 1-yl}-propyl)

WO piopaeAasd ne- 2- carboxylic ester acid nethyl eBCEEPDO7/053490

[(E)-3-(3,4-Di chloro-phenyl) _ i

acryl oyl]-4-[3-(4- nethyl 3- 0x0-" 1- Met hyl - pi per azi n- 2-
467. 3 pi perazin-
one one (rac)-(3- {4 [(é?gg- hl oro - phenyl)
-acryloyl] -7 oxo- [ 1,4] dlazepan (rac) - 1

Gox adiupzior PaENRIG 2292 5] undecan-3 523.4 1-yl}
-propyl) -1l-oxa-4,9- diaza spiro [5.5] undecan-3-one

yj]s 79[ 1, 4] diazepan- 5-

AQBRtibh BF 81108 )33 @3 Zl-Qﬁahloro phenyl)-acryloyl]-7-ox0-[1,4] dlazepan 1-yl}-

Seria) ds%}#vl[% e 2f ] ch Eel) g B 0 S @%W&%fﬁ&g fiy fhe

5 ippdopeiytariniyd (Ofi Ilﬁﬁfdl)jwlﬁnch bre—eyﬂh}r equmapitially available or are described

ﬁ“}istﬁe éll’[gl‘I{IQ élg’ at% |se§£10114%0?éa2§8 r% k%?grheﬁjarréa%gllgl?gh af Egrd'c? ﬁe borane
asiplphEiyul) 8Mdn piging, 0~2Lmn[1<8) {18l dvptie asig {26 ul) in EtOH (0.5 ml). The
f@&M%&h@ﬁ/ Lhak@? f)@ﬁ%ﬁ?%gﬁ{éenghféﬁ Lhd Itk rebidud bRy, 4ﬂr]epara’uve

glperl I n- 3- ol di’azepan-5-one (i nternediate
(rac,trans)-1-[(E)-3-(3, 4-D chl oro-
(rac,trans)-4 268 phenyl)-acryloyll -4-

10 [3-(3-hydroxy-4- hydroxynethyl -
hydr oxynet hyl - piperidin-l-yl)-propyl]- pi peri di n- 3- ol

piperidin-1-yl)-propyl]-[1,4]diazepan-5-

di a e (internediate 48) 484.3 269 )
Erippl; TR RE 1L T Chioro: (rAdMIS) 3. 4083 | MS )
Mloenyl ) - acryloyll -4- [ 3-(3-nethoxy-4- nethoxynet hyl (MH")
WD 2007/122103 PCT/ EP2007/053490 - 135
hydr oxymefhyl - oi pergyd_ 4I -yl) -propyll -
piperid:"ﬁzﬁxalnB Fi(i p%zepan one (|i(ndcerramsglilatethyDd)

chhlorophenyl) acryloyl] -4-(3 —(3— o
225 hydroxy-2-methyl-piperidin-1-yl)- piperidin-3-ol 468.2
yaroxy } vl-pip Y (intermediate 87)
propyl]-[1,4]diazepan-5-one
226 (rac,cis)-1-[(E)-3-(3,4-Dichloro- )
(rac, cis)-2-methyl-
phenyl)-acryloyl]-4-[3-(3-hydroxy-2- o
hyl-piperidin-1-y]) 1 piperidin-3-ol 468.2
t - -1- - -
me Y_ PIPETICIn- YL PIoPY (intermediate 88)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
acryloyl]-4-[3-(2-hydroxymethyl- (rac)-2-hydroxymethyl- 4682
227 piperidin-1-yl)-propyl]-[1,4]diazepan-5- | piperidine '
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
acryloyl]-4-[3-(3-hydroxymethyl- (rac)-3-hydroxymethyl- 4682
228 piperidin-1-yl)-propyl]-[1,4]diazepan-5- | piperidine '
one
1-[(E)-3-(3,4-Dichloro-phenyl)- 4-hydroxymethyl-
ST 468.2
229 acryloyl]-4-[3-(4-hydroxymethyl- piperidine




(rac,cis)-1-[(E)-3-(3, 4-D chl oro-

(rac,cis)-4 270

phenyl)-acryloyl] -4- [3-(3-hydroxy-4-
whyaroxinet hyl - 4- hydr oxynet hyl - 4- net hyI pi perPdi/AP2007/053490

met hyl - pi peridin-3 -ol yl) -p yl] - 1,41

di azepan- 5-one (internediate 498.

traetrars)—t+HBE—-—3 (34 brchtoro- rac,trans)-4 27t

phenyl ) {aoeyl oyl ] - 4-[ 3- ( 3- hydr oxy- 4- |hydr oxynet hyl - 4-

hydr oxypet hyl - 4- net hyl - pi peri di n- |

et hy! '\| nar| rh at '2 r\l \II \ BEOPV I ] 41

di azepap<{ideanms|- |1r{t(E)r ﬁrﬁé@lﬂaﬁ?]@hl@&) 498. (r a

[ (E)-3- ghah shlepe: 49P h% §r3ac) 61 2@(%5‘}‘?“5 é%'ﬂy?‘ism 1

5 [ 3- f 7 pi per il giperidieB-ol 472.2

pl peri di hydIIOXWP}Pephde%Y}) propyli- 4] di 926paN: Biate 89)

(interme ?1 & cﬁaz@%% @468 3

(rac) - 14 E; 4-Di chl or o- phenyl) (rac)

-6- nydr ymstn O 5{hydroxy-2 273

pi peri di raSL ﬁ%ﬁ%%ﬂ%@f%ﬁﬂoﬁ‘¥ per i dipic, fransy!3) Fluoro-

- propyl | pheﬂyﬂ)eﬁdi‘ﬁdylatzle 3655)ﬂ1[10r2b 4] di azepan-5-one 484.3

t31ac) - 1- %Q&Y hghn  chl or o ﬁhenyl ) | PReTdErgtdy ] - 4- | 4722

[ 3- (3- hy GV ST DTG PGP P ac) - 4, 4-slierateaihe 90)

pi peri di rhl,ﬂ}cglézrpep‘r oyk] - [1 4] di azepan- 5-

pi peridin-3-o0l one (internediate 97) [482.3

(rac, ci $)rdyh (B3 glﬁtgg(p RLR1)-(rac, ci s) - 3- Met hoxy

275 pheny]ia)%) acf@) }5? <13 g r@lt)hoxy {rac)-3-methyl-

%%{rahydﬁ@y a%-’zr 8@0@3met yl- - eridin.3-ol 1632

€t rahyd ﬁ)q;epmrramﬁ) ol o} dERpYhE- | Y1 am ne '

(i nternedi ate 4?( di azepan- 5- one 2dnterfiregligfe 101)

[ (E)-3-(34-Di chI or o- phenyl) 276

acry! oyl 1-4 rQ /Q di-net hyl amnRoe

(rac) - 31 (dramact]shyll -8l 19e(3, 448)ﬂ£h20ro— ( ﬁ?) T,

pi peri di zepan-5© gr/pel e

o3 O | %B%%éf%%&g E%’lg§%0§3490 piperidin-4-ol 472.3
hydroxy-piperidin-1-yl)-propyl]- i .

(intermediate 93)
[1,4]diazepan-5-one
1-[(E)-3-(3,4-Dichloro-phenyl)-

234 acryloyl]-4-{3-[4-(2-methoxy-ethyl)- 1-(2-Methoxy-ethyl)- 4973
piperazin-1-yl]-propyl}-[1,4]diazepan-5- | piperazine '
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

o (rac)-3-methyl-
235 acryloyl]-4-[3-(3-methyl-piperidin-1- o 452.3
) piperidine
yl)-propyl]-[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

236 acryloyl]-4-[3-(3-methoxymethyl- (rac)-3-methoxymethyl- 4823
piperidin-1-yl)-propyl]-[1,4]diazepan-5- | piperidine '
one

237 1-[(E)-3-(3,4-Dichloro-phenyl)- Piperazin-2-one 453.3
acryloyl]-4-[3-(3-oxo-piperazin-1-yl)-




- 136 (rac)
acryloyl] -4-

- [(E)-3-(3, 4-Di chl oro-phenyl) 277

3- (3-di net hyl am no-

| am no- 467. 2 PCT/EP2007/053490
pyrol lidin-1-yl)-

[

ropyl]-[1, 4]gkazepan- pyrol Iidine
5-one (rac)-1

p
(E)-3- (3 4 Di"chl or o- phenyl') 278
i | A 2. (2

-1
[
w@ ea@c)i2360xli et hy
I
.
L

Ayl Ay PN

aCc1 yl Uy J = J \\) ul Cl IIyI alll ||U-
(rac) - 31 dirayhyllatiliagepangbo®e pyrol lidin- | -yl)
-propyl] - [ 1,4] diazepan- pyrollidine 5- one

/rnr\ r\|‘-\ 1r/l:\'2/'2/|n. chl Arn (r + vl

C -t UIII UT U ILA.L;,L;IQ/ u IICLII)’I

hen 1 af (ﬂa@) 1—[(EJ,)-3 33, a-Ilemlbmepfh&yl)pl per | d V?‘)’l'468 3

eri qli(Ffe) -m
53;7; oEyIYi a“% inéhg‘%%?’%giﬂlewp iupzzgeﬂana&ione 468.3

Exanpl e$ PBEDdBQB ylearneyldil | Aldewsger é flor . Exanpl e
280-326| ppsol ution of (rac)-1-[(E)-3- %(née,rme%teél)
4- Di chl or o- phenyl )-acryloyl]-4-oxiranyl nethyl 5 [ 1, 4]

dirazepan- 5- € e I66A) (0. LT myol ) in DVA (0.5
m) was|add (gt ‘gﬁloé‘bﬁgﬁiﬁﬂ ‘ate ani|ne (0.15 mmol),

289 ch af ac@lotyl’]eﬁf— &oﬁmmm a]dlazepatanl abl[g4{iaadpan-5-one 467.2
descri bed )- IE E(fl ate secti on, and a generous

spat ul a| & pr8g’( Sded The reaction was
then—shaken—overni IIL UO €—fittered,—and - i‘Cthy

pur 1 od | BHEF Pdabyichiprephrali-ve HPLG. 10 Exampl o
%mpoun( A vy -
E) %N?[Bg AIT‘{?@I %@Rroﬁp @M‘Z'flfl)-l lalt%%%rl%l)yl piperazine

- 3- chl or o- phe (rac) - 4+
acryl oyl pDAuppy 1WB¢@W@W 0Wdr oxy-4 280 481.3
piperidin-3-ol 484 3 nethyl-piperidin- | -y|)

- propyl || 1(ji(B}- er(mdmﬁhle,r&:p}lelﬁﬂ) 41 di ajepan-5-one WO
%907/ 122103 ﬁ?l;{ %%807/ 0534%0 - 137 | 1-Cyclopropyl-
acryloyl]-4- cyclopropyl-piperazin-

piperazine
1-yl)-propyl]-[1,4]diazepan-5-one 479.3
1-[(E)-3-(3,4-Dichloro-phenyl)-

242 acryloyl]-4-[3-(4-cyclopentyl-piperazin- | 1-Cyclopentyl-piperazine
1-yl)-propyl]-[1,4]diazepan-5-one 507.3

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
(rac)-3-methyl-
acryloyl]-4-[3-(4-hydroxy-3-methyl-

243 o i piperidin-4-ol
piperidin-1-yl)-propyl]-[1,4]diazepan-5- | .
(intermediate 94)
one 468.3
[1-(3-{4-[(E)-3-(3,4-Dichloro-phenyl)- o )
lovl]-7-ox0-[1.4]diazepan-1-y1]- Piperidin-4-yl-carbamic
244 e Ol}; - eridi )4 1 pb -Y A acid methyl
PTOPYLPIPEHIGI 2oyl catbaic act ester (intermediate 38)
methyl ester 511.3
1-(3-{4-[(E)-3-(3,4-Dichloro-phenyl)-
[ (l {1] [7( ) ([14]d-1c oro;la elr}ly) Methyl-piperidin-4-yl-
245 Acryloyln/rorori LA carepan- Iy carbamic acid methyl

1) -piperidin-4-yl|-methyl-carbamic
prepy) piperidin-4-yl]-methy ester (intermediate 39)
acid methyl ester 525.3




(rac)
acryl oyl

w@e@entdon- 1-yl)-propyl] - |
hydr oxypi peri di ne one

-1-

[ (E)-3-(3,4-D chl oro-phenyl
]-4-[2-hydroxy- 3-(3-hydroxy-

(rac)-

) 281
(rac)-3- 470.2

1, 4] di azepan- 5-PCT/EP2007/053490

[(E)-3-(3,4-Dichl oro- pheny|)‘(r3%c trans) -2-nethyl -
282 —4—12hyaroxy trans)r—3—282ptper+edta—3—01
PR LA A OO A i A s AR

(i ntermed
#46ac) - 1;

I or o-

fubien!

ﬁfo?l 847{3 (@{s%PbQﬁlyl 3- nLetlerlA'] di@%g.@q%p%gﬂez-

acryl oyl prerqzin-hybrenepyis-|( 4l diet mactlpyl-piperazine 3
pi peridignt-yl)-propyl]-[1,4]diazepan-5- 495.7
met hoxypi peri dine one (rac)-1-
[(EB)-3- phen (rac, frans) -4-Fluoro-
acryl oyI]Qiz %%)DBI?SLLO@‘F%%O Rﬁ?‘f‘y&)oro 3 284 piperidin 3 Ol
?4?78. 2 hydyoxl-pi pét-ndithoxymethyl-) - 2- hytdmethpxymethyl- 4823
nt er mg 1P I di f;o-one 1- :
[(E)-3- gp%h S %f%gﬁlié ‘llaZ]eB oy e gilic
[ 2- hydr p®ye 3- ( 4- hydr oxy 285 Piperidin 4 0l 470.2
piperidin- |l-yl)-propyl] - [ 1,4] diazepan-5 one
(rac) 1] LEE-3E(3. §4£mnﬂo% nahepyl )- (rac, trans)
-3-fl uoy é_a ?ergﬂg% (%h 1 ‘Etrans 3-f(taabﬁ(b~rmet12)86
ﬁ)%aoerl di| Aclogl] ( Y@FV&YIBR Y]p1°’ per i dlpl’llpe disi X';ﬁ) methanol | 482.3
- 2= hydr Pxjethlignperondial- o 0)] pr opy! (1, 4]
di azepan- f@{n é _g_) [(E)-3-(3,4 )(&ﬁ‘#rareélaméiﬁyl )
(rac, ci &) 4B} §cryl oyl] -4-
[3 (f\l(‘ 4f!unv0\.}|| UI\J/\
E 4 Di hl henyl
(raci 11[( ): (: LC ore fh eln;r) (rac)-3-methoxymethyl-
249 e OY]__ _[__(_ “methoxymetiyl->- 3-methyl-piperidine 496.3
methyl-piperidin-1-yl)-propyl]- _ _
) (intermediate 31)
[1,4]diazepan-5-one
-1-[(E)-3-(3,4-Dichloro-phenyl)-
250 e oy]—- ) ___ TyeroRymenye piperidin-2-yl) methanol | 482.3
methyl-piperidin-1-yl)-propyl]- ) .
) (intermediate 34)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[3-(4-hydroxy-6 (rac)-6-Aza-
251 acryloyl]-4-[3-{4-hydroxy-6-aza- spiro[2.5]octan-4-ol 480.3
spiro[2.5]oct-6-yl)-propyl]- i i
) (intermediate 81)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[3-(8-hydroxy-5 (rac)-5-Aza-
252 ac%'y TR A A spiro[2.5]octan-8-ol 480.3
spiro[2.5]oct-5-yl)-propyl]- i i
) (intermediate 98)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (1a® cis)-3-methyl-
253 piperidin-4-ol 468.3

acryloyl]-4-[3-(cis-4-hydroxy-3-methyl-

piperidin-1-yl)-propyl]-[1,4]diazepan-5-

(intermediate 96)




287 piperidin 4 Ol 488.2 piperidin- | -yl)
-2-hydroxy-propyl!l (internediate 93) [1,41
wa@le@zapam 5- one (rac)-1- [(E)-3-(3, 4- D chl or o- ptiERp10)7/053490

(rac)-3-net hyl pi peridi ne 468. 288 acryloyll -4-

[2 hydroxy 3-(3-nmethyl piperidin- | -yl) -propyl] - [
nnnnnn L \AM 2NN7/ 19291012 DT/ DONN7 N2 400

J. '-r J u azcpar™Jd VeI Z0UT7T L Z2Z21VU0 ol r2uvuili/ UJoosJU =

138 one|ofieac)-1- [(E)-3-(3,4-Dichlono-phenyl) 289

acryl oyl]-4-[2-hydroxy- 3-(3- (rac)-3- hydr oxynet hyl -

484 3 '\\lrlr oxaHret h\ll r\| nar: d| A ! ) nr pr! I

FI( p)eri di me[(E)13414leahle(§p}<aphazyrb)ae (rac (4 “methyl-piperidin-4

E) - 3- £n th%lgzp o o

21yl oyl ? g gQ}leE ‘}’b)’fﬁéthXIyd’rEt hyl - 482.3

484.3  hyht -1,341 empaﬂ n- | -yI )( SBnonvll 55,

pi peri di ﬂ;?ﬂcﬂa dsazepan- 5-one (rac)- ](ni

[ (E)-3- | or o- phenyl ) - acrylo;l] -4-

[Z-hydr ( eridin- 4843

hydr oxynz{aﬁgll1 E)Fr)pgif’ [ﬁ‘ChlPro y]nﬁny propyl] [1,41

di azepana&yKMyE} 4-fRC€)- h;’tdrokf@thﬁlézﬁ 3 Di( eda) -Qrlodprermpethyl- 1683

acryl ydi ydr oxy- i s :

(racy 3] ROy o gRa BB Pt T ane | prr-rsglpe

[ 1,4] di hibbanparp;?fomgl i dine 5-one (rac)-1-

[(E)-3-(3,4-Dichl oro-phenyl) 293

acryl oyl Jw4y. 2rh 41Ir Y585 4-BricHI6RC) - 3 et hoxynet hyl -

498.3 Rie FE ol l(l%ipl ?ep!f n- 1 - yllXracpPimyidn-3-yl-

%)560 eridi ﬁéeIEYi a;cl'yl@yé efiEnt Igreepan- carbamic acid methyl 511.3

|:>ir agz |- Ej : (}3}- f)fb‘p[y() Eﬁlp@hdﬁ i chl oro ester (intermediate 40)

P | carba1¥ncac1% metH]yl ester
-1-[(E)-3-(3,4-Dichloro-phenyl)-
ircacio 1][f4-) [3—((4—h d; (igo.’)l—)diemn}e,ti . | (rac)-3,3-dimethyl-

257 _ry _Y_ yaroxy=2, _ Y piperidin-4-ol 482 .4
piperidin-1-yl)-propyl]-[1,4]diazepan-5- (intermediate 97)
one
1-[(E)-3-(3,4-Dichloro-phenyl)-

258 acryloyl]-4-[3-(4-isobutyl-piperazin-1- 1-Isobutyl-piperazine 495.4
yl)-propyl]-[1,4]diazepan-5-one
1-[(E)-3-(3,4-Dichloro-phenyl)- (4 cis)-4-Methyl-

loyl]-4-[3-((+, cis)-3-hydroxy-4- ’

259 acryloyl]-4-[3-((+, cis)-3-hydroxy piperidin-3-ol 468.3
methyl-piperidin-1-yl)-propyl]- (intermediate 85)
[1,4]diazepan-5-one
1-[(E)-3-(3,4-Dichloro-phenyl)- (-, cis)-4-Methyl-

loyl]-4-[3-((-, cis)-3-h -4- ’

260 acryloyl]-4-[3-((-, cis)-3-hydroxy piperidin-3-ol 468.3
methyl-piperidin-1-yl)-propyl]- (intermediate 86)
[1,4]diazepan-5-one
1-[(E)-3-(3,4-Dichloro-phenyl)-

261 Py (+)-6-Aza- 480.3
acryloyl|-4-[3-((+)-4-hydroxy-6-aza- spiro[ 2.5 octan-4-ol
spiro[2.5]oct-6-yl)-propyl |- '




phenyl) -acryloyll -7-oxo- [ 1,4] diazepan 294 acid
nmet hyl ester 527.3 1-yl} -2-hydroxy-propyl)
WO piopaeiio n-4-yl] (intermedi ate 38) carbam c BCT/EP2007/053490

nmet hyl ester (rac) [1-(3-{4- L(%ﬁ 3-(3,4-Dichloro

thhyl plperldln -yl - phenyl) -acryloyl] -7- oxo- [
Al A A=2aoanan OL ~Aar ha P2 sl C A1 2 4 1
J., | ul Z<poan L\J\J o al IJ(J.III \J abl U IICL II)I JHL. O I
- 2- hydr )xy4bmppany5 ~opeperi di n-4-yl ] e=§tﬂé¢rmedlate 82)
(intermediate 39) nethyl-carbam c a¢id nethyl ester
296—(Frat)—+-{E—3(34bBechloro—pheny)
1-IsoprJ@MKEhBﬁéAdiKhbnﬁ@Haﬂd)acrylo;idgsiza
[ 2- hydr 4r t SOPT 7/ 122 )
AT/ EP2 )é%)'%)gg RSl %%é’ld“}é?p%fg%zu n- |lspiryl2)slequomydl] - | 4803
[ 1,4] dispirdp@hod-6-gher¢myilc) - 1- (intermediate 83)
(B3 (31 grBigeplyosanphiony| ) 297
acryl oyl ] [3 4- cycl opropyl - pi per azi n-
I=Cycli o] 49 hydroXy- propyl T - |
1,41 di g’ @ﬁ}éﬁz(%i‘*;@a%‘f(ﬁé'lé@%lﬁéo (raq )(fa%)_piperazine_z_
£ E) - 3- §hélnyD sdilloyld-7pdveniyl,) | diaaeyayl oyl b_§>4_l‘ 3@( -y 1973
-cycl ¢ en per clopéﬁ& KYsi 456 1aE .
523. 4 _R gg“ﬁghyﬂPﬂaﬂne%‘%“FFy 1.,e4idr di azepan
5- one aadﬁndhﬂk$@@ 3-(3, 4-Di chloro-phenyl) 299
acryloyl]-4-{2-hydroxy-3-[4-(2- 1- (2 -Methoxy- ethyl)
513.4 m%tfo yﬁw cﬁlrol%ﬁﬁéﬁii j-n-1-yl]-propyl {-
pi perazin azepan- 5-'one (rac)-1- { EE) - 3-
43 4-D ChestaaliphhA MG O et hy| | 1-Methyl-piperazin-2- 1673
piperazin-1-yl)-propyl]-[1,4]diazepan-5- | one
one
-(3-{4-[(E)-3-(3,4-Dichloro-
(r;c) (1) { [l( )l] 7( [11C4](;r_0 (rac)-1-Oxa-4,9-diaza-
- -/ = - y Z -
265 PReEnylmaeryioyl-mo%o . azeban spiro[5.5]undecan-3 5234
1-yl}-propyl)-1-oxa-4,9-diaza- ) )
i -one (intermediate 102)
spiro[5.5]undecan-3-one
(rac,cis)-1-[(E)-3-(3,4-Dichloro- (rac,cis)-4-
266 phenyl)-acryloyl]-4-[3-(3-hydroxy-4- hydroxymethyl-
hydroxymethyl-piperidin-1-yl)-propyl]- | piperidin-3-ol
[1,4]diazepan-5-one (intermediate 47) 484.3
(rac,cis)-1-[(E)-3-(3,4-Dichloro- (rac,cis)-4-
267 phenyl)-acryloyl]-4-[3-(3-hydroxy-4- methoxymethyl-
methoxymethyl-piperidin-1-yl)-propyl]- | piperidin-3-ol
[1,4]diazepan-5-one (intermediate 49) 498.3
(rac,trans)-1-[(E)-3-(3,4-Dichloro- (rac,trans)-4-
268 phenyl)-acryloyl]-4-[3-(3-hydroxy-4- hydroxymethyl-
hydroxymethyl-piperidin-1-yl)-propyl]- | piperidin-3-ol
[1,4]diazepan-5-one (intermediate 48) 484.3
269 (rac,cis)-1-[(E)-3-(3,4-Dichloro- (rac,cis)-3- 498.3
phenyl)-acryloyl]-4-[3-(3-methoxy-4- methoxymethyl- .




acryl oyl ] -4-[ 2- hydroxy- 3-(4-hydroxy-3 300

pi peri di

w@ cowraeatexli at e 94)

n-4-ol 484.3 net hyl

[ (E)-3-(3,4-Dichl oro-phenyl)

acryloyl

r ar\

]1-4-] 2- hydroxy 3- (4 |sopropyl

|l ek r\n\:

- pi peridin- |
[1,41 di azepan-5-one (rac)PAF/EP2007/053490

-yl) -propyll

C11
JLL.J

+ac)—ir+soprop et ptpetazti—t—yH)

- propyl ] hydmtmytlhylpplpemdm hel){promfdu RrEpidin-5- bne

(rac) - 1; @ 2{1135%np‘ chl or o- phenyl -(qu&h%hgyggo 4-

[ 2-hydr o y- (amethyl 302 1-Met hyl-pl perazi ne 469. 3

piperazi- ){ gr opyi] razep n 5 one

(rac)- 1 (l[aC’GE)’ =[8E)- ((§’44D‘Dh]€ﬁ‘l’ oro pheﬁ cycls)-4-

(rac) - 31 pRédy)- acrﬁ@myuow (3 Hydr&qhy-dr 0 ylyaro@mhuﬁ}r @xy 3

200 ety 58 B L P

_propyl | DYFORERAB %t“ée 761]31?9[ lﬁff d| dilé PG KA e

2007/ 122303rBPoI]-ER2R0Ze6R8DDe - 140 | ({maolediate 57)( E) 498.3

-3-(3,41Di chl oro-phenyl) 304 acryloyll -4-

[ 2- hydr g H{HI {5%6

nmet hoxyn@iyaﬁ ﬁagé igﬂ? Eﬂ( - prop f CtEanp)l perl di ne

% , 41 di aherpféhacsvl@wcla 44198(33hy pacY~ 1- | hydmxymgthyl-4-

,4-Di¢ 'BIy&’rroginB Ull-)me(tﬁﬁca1 &rrtipmt hyl Iﬁ‘&ﬁ}\dllﬁﬁféﬂdm% ol

[ 2- hydro RS ‘g i‘b er|d|n 3-yl) net hanol

hydr oxy b PPyl fl}ﬁﬁﬁzemfbéﬂnﬁl n- 1 (i‘Aemitatd 30) 498.3

yl)-propyl] - 1, 4l1di azepan-5-gone 498 3

gracg-l [ 4E)- 13(]6)3343 amlhhlﬁ[”(iﬂphﬂ@@w) (mchfanekyt

rac)-3 y acryl o i ACIpd ROy 3- (3
306 3- mfﬂ?ffp’y grﬁ%_:a%kﬁ%mxy_&_ gtlh%,l piperidin-3-ol
piperidin-1-yl)-propyl]-[1,4]diazepan-5- | .
(intermediate 66)
one 468.3
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(rac)-1-[(E)-3-(3 ichloro-phenyl) (rac)-6-hydroxymethyl-
acryloyl]-4-[3-(5-hydroxy-2- o

273 o piperidin-3-ol
hydroxymethyl-piperidin-1-yl)-propyl]- | . )

) (intermediate 65)
[1,4]diazepan-5-one 484.3
(rac)-1-[(E)3-(3,4-Dichloro-phenyl)-

74 acryloyl]-4-[3-(3-hydroxy-4,4-dimethyl- | (rac)-4,4-dimethyl-
piperidin-1-yl)-propyl]-[1,4]diazepan-5- | piperidin-3-ol
one (intermediate 97) 482.3
(rac,cis)-1-[(E)-3-(3,4-Dichloro- (rac,cis)-3-Methoxy-

575 phenyl)-acryloyl]-4-[3-(3-methoxy- tetrahydro-pyran-4- 4842
tetrahydro-pyran-4-ylamino)-propyl]- ylamine (intermediate '
[1,4]diazepan-5-one 20)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

276 acryloyl|-4-[3-(3-dimethylamino- (rac)-3-dimethylamino- 810

piperidin-1-yl)-propyl]-[1,4]diazepan-5-

one

piperidine




10

met hoxynet hyl - 3-net hyl -pi peridin- | (internedi ate 31)
yl) -propyl] - [ 1,41 diazepan-5-one 512.3 (rac)-1-

wQ ¢@yAR108, 4- Di chl or o- phenyl ) (rac)-(2-met hyl - PCT/EP2007/053490
acryloyl] -4-

pi peri di

n-2-yl) methanol 498

[ 2- hydr oxy- 3- (Zéggdroxy 2 307

o

hydl U/\y
34) [1,1
(rac)-1;
2zr yl oyl
hydr oxy:
yl) -pr
(rac)-1;

o
| =

iirlaldl] iilZ[;l%Zﬂai?ri({SZI(IIP;lehlloro phenyl)
%&@o@ 4 {33 63 anqahﬁmumﬂenyl )

I OXYy- -§CIS 4-
Qyw&i@%ysdﬁpﬁwl L ﬂ}aa@mn |
opYdrke - [ 1,41 dlazepan 5-one
[ (E)-3-(3, 4-Di chl oro- phenyl

an
o

3

+
<

(i nternedi at e 45)
(rac)-6-Aza-

467.2

acryrl oyl
[2.5] o¢
fgaopyl

c)- 11
(rac) 3;
[ 2- hydr
hydr oxy1

{ahl b B SR | 2
a@WhWE?héﬁ(?ﬂgﬂﬁ?ynm?l 41 Flc
R RS st
DRYMB- (4- hydr oxy-3 310 pi peri
et hyl - pi peridi n- I -yl) -proj

-6 309 spiro
2./5] oct-6-yl)
£ e pi3-Betbplemino-

7 pyrollidine

i n-4-o0l 500.5
vil (internediate

495.2

35) [1,1
(rac) - 11
2-h dro
WX hoxyl
35) WD 1
di azepalf
(rac) - 41

11 di azepan-5-one (rac) - 3-net
[<1(a5)cwkl([éEh31§?>éhﬁ>k§M9r<bheny| )
hé‘n}lﬁ) slrploPH -4p] pE- h‘ﬁﬂrBX}ASN g

i BB ol D590

1 053490

1{54hmafpma5ym1 [(E)-3-(3,4-Di
nmet hoxy- 3

hewy® I5h1y1tem I-
311 Cr% QY II -4-
s Ppesidin-
inftériteeiaterh)at e
-141- [ 1, 4]

chl or o- phenyl ) -

468.3

Examples 280-326

General Procedure for Examples 280-326

A solution of (rac)-1-[(E)-3-(3, 4-Dichloro-phenyl)-acryloyl]-4-oxiranylmethyl-
[1,4]diazepan-5-one (example 166A) (0.1 mmol) in DMA (0.5 ml) was added to the

appropriate amine (0.15 mmol), which are either commercially available or are described

in the intermediate section, and a generous spatula of cesium carbonate added. The

reaction was then shaken overnight at 80 °C, filtered, and directly purifed purified by

preparative HPLC.
Example | Compound Name Amine MS:
No. (MH")
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl|-4- 2-hydroxy-3-(>-hydroxy-4- | <"+ metl
=4 - - r -9- - r -4 -
280 Aoy yarory YRR piperidin-3-ol 484.3

methyl-piperidin-1-yl)-propyl]-
[1,4]diazepan-5-one

(intermediate 91)




312 acryl oyl ]-4-[2-hydroxy- 3-(4-nethoxy- 3-
nmet hoxynet hyl - 528.5 net hoxynet hyl -pi peridin- | -yl)
WO proapydih3 - piperidine (internediate [ 1, 4] PCT/EP2007/053490
di azepan- 5-one 37) (rac)
1- [(E) 3-(3,4-D chloro phenyl) (rac trans)-2 313

1 A [ 2D

et y1+o ra h relro oxXY ILI(J.IID 4= dl OXYiTe thyl-
500y5 yw%@rbkﬁﬂ@ ﬁyﬂﬂdkﬁwenhyh@pdberldln- | -

pi per | o el At RERPYI o, 41| dieRapan-S- one

[ (E)- 3- BIPMlEl)WchWBerOB‘Z[l bﬁ&ﬂmey)an N W@sﬂwpipvri@%-
1,4] diaggpan- N-Piperidin-4-yl- 511.
1-yl }-21hydroxy-propyl)-pi peri di n- 4- )I]- acet am de

470.2

acet am ( chlfor o- phenyl)

(rac,tra§§§£23§%¥%§?h]E%? PT“’4- (rac, trans)-2-methyl-

2- hydr pxgRyl]t4-8rhy@o3y13- (|(J1IrquESI)-I3dI n- 3 ;ﬂi’gﬂ)lllﬂ' 84'?2)(1 ) 4843
I OXY- nyl) (i ate 100 .

propyl ] ﬁyﬁ%%?%rn&&gﬁéggh -0 % (r ac) {ikhtermediate 87)

[ (E) - 3- ( Brapybildkf|dleeepphengng (rac, trans) -3-nethyl -

316 -4-{[2-hydroxy-3-(trans-4 piperidin-4-ol 484.5

hydr oxy] %ra@pmgﬁy@wqrm@mem bhewul (i[nternmedi ate 95)

ropyl an-5 (rac) 1- E
i %,]4 B%’HWH pphé‘%f 3((|3d8§t BXYAza- (5?6?-% ogu] - 4- 4843
% - hydr ())pjpe&d(rsilyjodpl@pyﬁm Aldazpini-6- [| 2n&ho0oigpidreol

496.3 aza-spiro [2.5] oct-5-yl) -prcpyl]
rmpdi'ate 81) [1,41 di azepan-5-gne (rac)-1-

te
2 (2 AlD bl orno
OO,

nhonvl
DHEAHO+0 IICII T

(rac)-1-[(E)- 3 (3,4- D1chloro -phenyl)-

loyl]-4-[3-(trans-4-fl -3-
284 acryloyl]-4 ) [ _( -rans HOTo piperidin-3-ol 488.2
hydroxy-piperidin-1-yl)-2-hydroxy-

(rac, trans)-4-Fluoro-

) (intermediate 89)
propyl]-[1,4]diazepan-5-one

1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[2-hydroxy-3-(4-hydroxy-

285 acryloyl]-4-[2-hydroxy-3-(4-hydroxy- 1 o < din-d-0l 470.2

piperidin-1-yl)-propyl]-[1,4]diazepan-5-

one

(rac)1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[3-(trans-3-fluoro-4-
286 ;C;Y oyll-4-| _(d_ranls ; ;c;rod piperidin-4-ol 488.3
YAroXypIpErtaii=i-yl =2y aroy= (intermediate 90)

(rac, trans)-3-fluoro-

propyl]-[1,4]diazepan-5-one

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

ovl]-4-[3-(cis-4-fl 3 hvd (rac, cis)-3-fluoro-
287 ACTYIOYLImAm oS A RUOTOmAYTTOR™ 1 piperidin-4-ol 488.2
piperidin-1-yl)-2-hydroxy-propyl]- _ _
} (intermediate 93)
[1,4]diazepan-5-one

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

288 acryloyl]-4-[2-hydroxy-3-(3-methyl-

(rac)-3-methylpiperidine | 468.3

piperidin-1-yl)-propyl]-[1,4]diazepan-5-




(rac,cis)-3-nmethyl- acryloyl] -4- [2-hydroxy-3-(cis-4
318 piperidin-4-ol 484.3 hydroxy-3-nethyl-piperidin-
wo 20074122103 nt er nedi ate 96) propyl] - [ 1, 4] PCT/EP2007/053490

di azepan- 5- one 319
(rac)-1-[(E)-3-(3, 4-Dichl oro- pﬁeny|)

| A 4100 A

any

2
FJ0U. VI

A-—nrpth Pewl |

\'-r IIULIIII lJI lJUllulll "|‘ anyIU)II = &=

[ 2- hydr oxye 3- (4- yl) methanol WO 2007/122103

PCT/ EP2007/ 053490 -142

Ay droxypethyl —4-—rethy—piperdi-n— Hterfredtate—32)

yl ) - pr opyita})-1- [Eﬁi4idﬂaﬂﬂpanp5auﬂe (nac) - 1-

[ (E)- 3- 041 Regyk) - acryl oyl hyd thyl

28b- { 2- hy grgl'ory)l ?%gdrﬁyd?o()%y 320 2 Mgt 1 ?amyn(t)oxgnhe 484.3

444.3 ¢ m«jﬂoyymﬁfévhylme@dmnnbyl]) prppdpy | {plpe[rl dney)

diazepan1§4pnﬁf%&@gkmg [(E)-3-(3,4-D chl oro-phenyl) -

acryloyl]-4-{3-Tethyl -(2-hydroxy-ethyl) 321 2

ErChylamno et Mydroxy-propyl{ |

1, 4] dlaﬁ@ﬁbﬁ o%é3gq%§§bT)PF§£ﬂ% 44Di chl or o- phenyl )

322 acr bdylo]yl- | 44- [2h?d&dm85(23 (2- (rac)rac)-2-hydroxymethyl-

2% hydr i§¥ %let f pgri 1n 1-yl):-propyl]- | piperidine 4843

hydr oxy e R&F 3ﬂ &l%y -

2-nEthyI{bﬂkmUkpdlheﬁwl) -propyl] - [ 1,41

di azepan-5-one (rac)-[1-(3-{4-[(E)-3-(3,4-Dichloro

(rac) - Pi peii di negd-t5,4-Phandlo) pidghy! oyl I - 7-oxo- [

1, 4] dlagepag Qgg car aﬁ?ﬂ ac? ze ylI 527.3

! 1-2; prBpy Py Bilfer i di n- 3- >'ﬂiperf%1§ﬁ-§[ol 484.3
Mt er m=@|yalto&y141@r}1y1 piperidin-1-yl)-propyl]-
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

20 acryloyl]-4-[2-hydroxy-3-(3-hydroxy- (rac)-3-hydroxy- 456.2
pyrrolidin-1-y1)-propyl]-[1,4]diazepan- | pyrrolidine '
5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

593 acryloyl]—4—[2—hyc?roxly—3—(3- (r-ac)—-?)jmethoxymethyl— 498.3
methoxymethyl-piperidin-1-yl)-propyl]- | piperidine
[1,4]diazepan-5-one

-[1-(3-{4-[(E)-3-(3,4-Dichloro-
(r;c) 5 ( {l [l(] )7 ( n 41]Cd_ oo Piperidin-4-yl-carbamic

294 phenyl)-acryloyl]-7-oxo- ] -1a-zepan— acid methylester 527.3
1-yl}-2-hydroxy-propyl)-piperidin-4-yl]- | | :

U (intermediate 38)
carbamic acid methyl ester
-[1-(3-{4-[(E)-3-(3,4-Dichloro-
(r;c) 5 ( {l [l(] )7 ( n 41]Cd_ oo Methyl-piperidin-4-yl-

295 phenyl)-acryloyl]-7-oxo- ] -1a-zepan— carbamic acid methyl 541.3
1-yl}-2-hydroxy-propyl)-piperidin-4-vyl]- . .

. ester (intermediate 39)
methyl-carbamic acid methyl ester

296 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- 1-Isopropyl-piperazine 497.4
acryloyl]-4-[2-hydroxy-3-(4-isopropyl-




carbam c aci d net hyl
(3, 4-Di chl oro-phenyl) (rac)

ester (rac)-1- |

- 3, 3-di net hyl -

- 3-
acryl oyl ]

(E)

WO 20071221h3/dr oxy- 3- (4- hydr oxy 324 piperidin 4 OPCHBB2087/053490

3, 3-di net hyl -piperidin- | -yl) 9propyl] (internedi ate

97) [1,41 di azepan-5-o0ne (racf

[3 (3,ADCth|u hcul\ aul‘IuI-l 4=

[ 2- hydr )pgpe@u(mlwk)e}bmpyﬂ] [:B,ZBilazepalSébut yl - pi perazi ne

511.4 gr azin- |-yl)-propyl] - [ 1,4] diazepan-5

one (r( - [ (E) -3- (34Dich|oro-pheny|)

—I=—Oxa=8taza- _acryl o%/ T=4-12- n%{oroxy 3-(1-oxa-8-aza 326
spiro [4(1@c ) 1d&®adré éfbldelomsa ¢yl 4. 5 ] dec 8 yl)

-propyl ] a BraediatgldFdpyliplpddzidi @ pae VO

2007/ 122 % /EP2007 gﬁlp?]glg 143 n% es 327 335 | 4953

Gener al fllé’XVd’FO AZgAP 3’3@1]% Jtuti on of

1- [ (E) - B5{ae4d- Di chl or o- phenyl )-acryl ¢yl ]-4-(R)-1-oxira

nylmethyl 5 [ 1,4] diazepan-5-one (exanple 167C) (0.1

nol ) in che appropriate

amne (0 (%%}3%)1 ﬂ\%ﬁa?ogge% er ¢ommercially

@egai | abl| ecloyHrée | Htéb eydansdtylipiperdyen-i nt e mf%p P@V‘im%ﬂme 5234

ction, 130> &yaRRGIAYSyIRPRE B e nCE '

added. Th?pﬂr ef?\lct{‘%l?{gnpil\/\g}:c,ﬂphe}rdli shgien overni ght at 80

C, filtePetl® and directly purifed purified by

preparative HPLC 10 Exanple Conpound Nane Anine MS:

No. ( MHt)racki-[[E)BE) (&4(131;:1410& phérqnl)o phenyl) (-)-6-Aza-

269 acryloyl]-4-{2-hydroxy-3-[4-(2- 1-(2-Methoxy-ethyl)- 134
methoxy-ethyl)-piperazin-1-yl|-propyl}- | piperazine '
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

loyl]-4-[2-hydroxy-3-(4-hydroxy-3- | () meml

300 acryho‘f]'_ ] _;1_Y 1“”3’ ] 'J OB biperidin-4-ol 484.3
met y-—plperl i yUmPTOPYR (intermediate 94)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

301 acryloyl]-4-[2-hydroxy-3-(4-isopropyl- | (rac)-1-Isopropyl-2- s113
3-methyl-piperazin-1-yl)-propyl]- methyl-piperazine '
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

-4-12-h -3-(4-methyl-

302 acryloyl]-4-[2-hydroxy-3-(4-methy 1-Methyl-piperazine 469.3
piperazin-1-yl)-propyl]-[1,4]diazepan-5-
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

loyl]-4- [2-hydroxy-3-(3-hydroxy-3- | (2> ety

303 acryhoi' - _;1_Y lrojg ] -IT PO Siperidin-3-ol 4843
met y-—plperl e ypropy (intermediate 101)
[1,4]diazepan-5-one




w@ ecowraeatexli at e 83)

acryloyl] -4- [(S)-

oct an- 4- ol
propyl] -
1-[(E)-3-(3,4-D chl oro- phenyl)
acryloyl] 4- [(S) 2 hydroxy

glrac,

Enn ".)

2- hydroxy-3-((-)-4 327 spiro [2.5]
496. 3 hydroxy-6-aza-spiro [2.5] oct-6-yl)
[ 1,4] di azepan-BEDRR2007/053490

cis)-4 328

(CIS 3- hydroxynethyl

sl sl Il n
I ul \J/\ "|' II UI Ul\ IIBL mynr= CI

fead)-o1 [ (§F - (3, prligylofo- phfnyb 41

P H
1= I

plperldl dlazepan 5- one

(1 nter mediater40)2-hidrb %a 3: (3 4- D chlonemBRARYII-

g04ac, ci ]? %ﬂ acr&? QF ( [(S)- 2] hydroxgﬁg (%IS-S-

net hoxy| Tﬁ% Xymg l—@1per1d1n 1 yl) propyl]- p1per1d1ne

hydr oxy1 4 2h@%gyﬂstomyl-plperldln- | |- piperidin-3-ol 498.3

yl) -pr)pymﬁzﬁ 1,41 di azepan-5-one|(internmedi ate 49)

I- T(B) 3, rac,cis)-4- acryloyll

-4- [ (S f@&}]}ﬁ @(5'8%2-( IEIIQIQ éh%ﬂ\g’é} (rac)-(3- methyl—

%éSroxy 4amy¢ke%ythhpkyé(ﬁethyl hyd&ﬁ§%1 ﬁ; TwémPol

hyl - p o]

1,4] dia hg‘%%gth(% “%ﬁ’élgj g‘?{d“gz‘ oNe&inddnRAGT¢ 192103

PCT/ EP2 )@h)fmgsﬂbcbl 4]diaggmant5-ong (E) 498.3

-3-(3.41Dichloro-phenyl) (rac,trans)44- acryloyl] -4-

[ (S) - 2- hydepxY(Br§ E@Qﬁ‘l%])d?’o Bdnyl

hydr oxy/ i J ﬁgggﬁ% hyl - ?ne? - hydﬁaxyﬁsnwybﬁwﬁmhw3

hyl - piaf}é’ YHl"n 3 Y‘iﬂoxb?rférl d| n- '%'—Pfeﬂli?f-ﬁi%\éhllin'e [
, 4] di az@@mcyﬁlethymmmem@ll pip@n&iﬁ)l- one. 1- _

[ (E) - 3- qg F ﬁ ph 33}3/50% ) - 6- Azdinteiaregiaggpy) - 123

[(S)-2- h%gﬂ%ny ¢ [jidzgp I5iro [2/5] octan-4-ol '

406 2

_1-[(E)-3-(3.4-Di —phenvl)-
(raci 11[(5) j }(13,;1 D1c};lor20hp deny) i (rac)-(2-methyl-

307 ;CZ orll- _t[h _1 Y-YO%}C’l‘- _(1 _Dy roxy—l]— piperidin-2-yl) methanol | 498.3
y rozlcyme YUPIPEnAn YL Propy L (intermediate 34)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac,cis)-2-

308 acryloyl]—4—[2—hydroxy—3—(c1§—4—- | h?rdrc?x?lmethyl— 500.3
hydroxy-2-hydroxymethyl-piperidin-1- | piperidin-4-ol
yl)-propyl]-[1,4]diazepan-5-one (intermediate 45)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

loyl]-4- [ 2-hydroxy-3-(4-hydroxy-6. | 2O OA%”

309 oy yarory YRR 1 spiro[2.5] octan-4-ol 496.5

aza-spiro[2.5]oct-6-yl)-propyl]- ) i

) (intermediate 81)
[1,4]diazepan-5-one

-1-[(E)-3-(3,4-Dichloro-phenyl)-
ﬁuilﬁl)jéil w3oTJZfW)3 (rac)-3-hydroxymethyl-

310 ;C;Y orll- 't[h ) Y-r0>§('1- '(1 -l)y roxy'l]' piperidin-4-ol 500.5
y rozlcyme YUPIPEnAn YL propy L (intermediate 35)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (1ac)-3-methoxymethyl-

311 piperidin-4-ol 514.5

acryloyl]-4-[2-hydroxy-3-(4-hydroxy-3-

methoxymethyl-piperidin-1-yl)-propyl]-

(intermediate 35)




hydr oxy-6-aza-spiro [2.5] oct-6-yl) (internedi ate 82)

propyl ]

wd.2¢qo¢Ey2183 ( 3, 4- Di chl or o- phenyl ) -

- [ 1,4] diazepan-5-one

acryl oyl ] - 4- [(S) 2- hydr oxy- 3- (tians 3- hydroxynet hyl -

(rac, trans) - 4pGBBP2007/053490

500. 3 hydroxy-4 hydroxyrret hyI p| per| din- | -
prpetrteiA—3—oet—y pt-opyH +4rdtazepan-5-one
(inter m=cﬂl,éld®241&n 5{omac) - 4, 4- d| met hyI - 1-
[(E)-3-(3,4-Di chl oro-phenyl) piperidin-3-ol 334
acyHeyH—4-S—2hydroxy—3—(3(nterredi-ate—84)
498. 3 Wﬂthi@{(ﬂ) A3l Rithiplto- phgs'i)l di n(ralc)~4ym§tho4g)r opyl ]
- [ 1,4] D I@Sne 51 TR ymelfiyl-
b5 - 5 (A RETeR TSRO b pﬁﬁB i i i o e
acryl oyl }neﬂhqwsyeﬂwlmmxyly (Riopy= (pﬂw@m?e(mtaltnéedm
484. 3 hypqu%&r{@%@gl -piperidin- | |sy)) propyl] - [
1,4] di azepan- 5- one Exanpl es 336-344| Ceneral
Procedut or e 6- 3 A Solution O
1-[(E)-3B r@SlchEng@zé Pichlire: Pg'ﬁl%ﬂkn )-dém B 24- ((R) -2
é%xl r any herglogli9-12-hildrékgB az@pan- 5- one hiydnixemetgl-at e 500.5
(0.1 L) 5in DVA (0.5 nl).was added t :
oot opr 1 BPER ARt fididif - 2kl 18
commer ci &) tyropyiil 1.dlliazepan-aromedescr i bédlterirrmdtah‘e%)
i nternmedi ate section, and a_generous |[spatula of cesium
car bonat @ra@p@eg (3Tpp 07122483 PCT/ EP2007/ 053490
- 145 reaction was t aken over ni gﬁt at. 80 C
i | t er ed Phemd)- eﬁrrlezéltﬂymm T4 dzerany f i| & Pigpridin-4-yl- 5115
pr epar af |1v}@} bRl Gro x?.;;q 18 plpRApUNG] | Naeetdmidee MS:  No. .
(MH) 1 Jtaél%)e Eﬂoro -fl uoroq{phenyl)
_1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4) j Sd 1c3oro p e3ny) (rac,trans)-4-methyl-
315 ;CZ OY];'[ 'hylro_xy' _;tralns'l)' piperidin-3-ol 484.5
- t - -1 - -
yaroxy me- YIPIpEHA=ty (intermediate 100)
propyl]-[1,4]diazepan-5-one
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 1[(4) N }(1 4 1c3oro P Zny) (rac,trans)-3-methyl-
316 ;CZ' OY]'3'[ 'hylro_xy' -;1(-tra1ns—1)— piperidin-4-ol 484.5
-3 t - -1 - -
yeroxy me- YIPIPERAEY (intermediate 95)
propyl]-[1,4]diazepan-5-one
(rac)1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4- [2-hydroxy-3-(8-hydroxy-5- | (oA
317 acryloyl]-4-[2-hydroxy-3-(8-hydroxy=5=\ 'L 1 5loctan-8-ol 496.3
aza-spiro[2.5]oct-5-yl)-propyl]- . i
) (intermediate 81)
[1,4]diazepan-5-one
-1-[3-(3,4-Dichloro-phenyl)-
(raci 1[ 4( o cllc orc; p -enz) (rac,cis)-3-methyl-
318 ;CZ OY]'3'[ 'hylro_xy' _;f_as; _1) piperidin-4-ol 484.3
~3_ t - ~1- -
yeroxy me- YIPIpEA-EY (intermediate 96)
propyl]-[1,4]diazepan-5-one
319 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (4-methyl-piperidin-4- 498.3

acryloyl|-4-[2-hydroxy-3-(4-

yl) methanol




(-)-

6- Aza- acryl oyl ]
spiro [2. 5] oct an- 4- ol
WO 20031221103 -

-4- [(9)-

6-yl) (internediate 83) pr

2- hydroxy-3-((-)-4 336
480. 3 hydroxy-6-aza-spiro
PCT/EEI007/053490

opyl ]

di azepan-5-one 1-[(E)-3-(3-Chlq50-4-fluoro- phenyl)

(rac, CIS) 4 337 acryl oyI] -4- [ (S)
2 hydl O I\JID 3 II dl Ul\ IICLII I' ‘U’-I' \.)
hydr oxy/ hydty)dymmlﬁleﬁmydthﬁfmwmmﬁ- | | {inpérpeediagk $2)3- ol
yl) -pro AZERAB- 5-one | (i nternedi ate 47)
1-[(E)- 9%?“&% | or o- JZH:I'?Z oro phenyl) (rac,cis)-4 338
acrytoy droxy (Cis- 3 methoxymethyt—=
498. 3 %ﬁbw éﬂ) ﬁé% ilylhlequyh@rprﬂ)pen din- | -
i peridi h lf2-h 41 |di azepan- 5-one
%)Z()ﬁt er m.g(ljil-o(?1 g‘f TaoRP3IL2-hydroky 2- Methg/lamlno ethanol | 444.3
1-[ (E) - )Cﬁi‘Ft lsaminal pseRlohenyl ) - [(rac, trans)-4 339
acryl oyI ]14]4hazhée8}52>nhydr oxy-3-(transg- 3-
hydr oxypet hyl - 484. 3
hydr oxy r pi peri di n- 3- ol
yl)-prop ﬁﬁai’gL aw)?i?%i?zfzmhyg; hhg{%ﬁ i nternmedi ate 48)
- [ (E)]28¥{osl 1] Hygr @y ptieny
yl oyl ]amlﬁ]o ro% JﬂY&HﬂXy 3-((cis) 23érglxl6m1n et‘hanol 458.3
hydr oxy{4 Jroxynet nmet hyl - hydr oxynet hyl 4 498. 3
met hyl - pi [ é 1A 06‘Ie pi peridin- 1-yl)- propyl] - [
1 4] diazepan-5 (internediate 52) one 1-
(E)-3-( S{Qh -Q¥[0- (44tbuhrcﬂo@ﬁhemyl ) (rag, trans) 4-
acryl oyl y-3-((tran P% i
Bydr oxy fIPfGVI 4’@2@%’%’?' éy 4- hydr ox 3%?15? %%Y%ﬁq%r%_eﬁlw 484.3
met hyl - pihperixginadyB2-nodthylpiypetidii-b- 1- y2Hnethyl-ppyoljdine [
1,4] di %iﬁp[ﬁ%pyi]—[1,4]diazepan—5—one
_[1-(3-1{4-[(E)-3-(3.4-Dichloro-
(r;lic) 51 & {f [I(E)73 (3)4121]1_ ore (rac)-Piperidin-3-yl-
323 phenyl)-acryloyl]-7-oxo-| ’ -1a-zepan— carbamic acid methyl 527.3
1-yl}-2-hydroxy-propyl)-piperidin-3-yl] - . .
S ester (intermediate 40)
carbamic acid methyl ester
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4) j }(13d 1c3010hp deny) (rac)-3,3-dimethyl-
324 acryloyl]-4-[2-hydroxy-3-(4-hydroxy= . - in-a-ol 498.3
3,3-dimethyl-piperidin-1-yl)-propyl]- . .
) (intermediate 97)
[1,4]diazepan-5-one
(rac)-1-[3-(3,4-Dichloro-phenyl)-
-4-12-h -3-(4-isobutyl-
325 a?ryloyl-] (2-hydroxy-3-( IS? o 1-Isobutyl-piperazine 511.4
piperazin-1-yl)-propyl]-[1,4]diazepan-5-
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[2-hydroxy-3-(1-oxa-8-aza- 1-Oxa-8-aza-
326 oy Yoy spiro[4.5]decane 510.3

spiro[4.5]dec-8-yl)-propyl]-
[1,4]diazepan-5-one

(intermediate 27)




10

(internediate 53) one WO 2007/122103
PCT/ EP2007/ 053490 - 146 |- [

W@ B)07322183 Chl or 0- 4-f| uor o- phenyl ) (+)-6-Aza- aRCYEPR300/053490
-4- [(S)-2-hydroxy-3-((+)-4 3 é spiro [2.5] octan-4-ol
480.3 hydroxy-6-aza-spiro [2 f oct-6-yl)

(internmediate 82) propyl] -
(rac)-4,4-dinmethyl- 1- [ (E)
-3-(3-Chl oro-4-fl uoro-phenyl) piperidin-3-ol 343
acryl oyl ]1-4-[(S)-2-hydr sP27i33ber medi at e 84)
482.3 hydroxy-4, 4-di net hyl -piperidin- | -yl) propyl]

Geterdl, b ciupZ@PERaAPIROABFL, Ci s) -5-nmethyl - 1- [ (E)
_3_('3_dﬂw_-f"l_ugro—phe_nyl) oi peridin-3-ol 344
RRnapabi 4006 P SaR R R0 op vty

Fiy4] )ilazmanp@/-b]le texpmpledl67d) Hx e panel5 -0 M/IEX@)rﬁpﬂn@SNéMEdaBﬂb the

ﬁﬁf?‘?%&f&%* SqUESHEAN, FYRRLESR0% AR A

1, 4] diazepan-5-one

-acry 0XO-
latwe}ctlo% asée greRspyg@alyl eh@@ewﬁm "@f Rorgye qdge d

ﬁ%lvéﬁa'b%r%fre described

PO Wik tQQEsr(alQeé oPdrhighst sactdemded,tha dRpd

), mhlch are either comercia
BReRPREBE BP5E- are described in the

amne (0

)Dflﬁ.lfrﬁf@& Burified by
y

i nternedi ate

section, followed by a freshly prepared sol ution of

pyri di ne-borane conplex (25 ul, 8Min pyridine, 0.2

nol ) and acetic acid (25 ul) in EtOH (0.5 m). The

act,.onm S t ken over ni ght, trated and MS:

tﬁgaelﬁéle& Ue pﬁ’lﬁl:ﬁlﬁfrlkllae by preparative %br}ﬁﬁgLC. Exanpl e > .

Bonpound Nane Anmi ne NS: (MH")
1-[(E)-3-(3,4-Dichloro-phenyl)-

loyl]-4-[($)-2-hydroxy-3-((-)-4 ()-6-Aza-
327 ;C;Y o '6' - ’E;;fy'tg _l)_ ] spiro[2.5]octan-4-ol 496.3
yaroxy —azatsp1ro P10y (intermediate 83)
propyl]-[1,4]diazepan-5-one
1-[(E)-3-(3,4-Dichloro-phenyl)- (rac,cis)-4-

228 acryloyl]-4-[(S)-2-hydroxy-3-(cis-3- hydroxymethyl- 5003
hydroxy-4-hydroxymethyl-piperidin-1- | piperidin-3-ol '
yl)-propyl]-[1,4]diazepan-5-one (intermediate 47)
1-[(E)-3-(3,4-Dichloro-phenyl)- (rac,cis)-4-

329 acryloyl]-4-[(S)-2-hydroxy-3-(cis-3- methoxymethyl- 143
hydroxy-4-methoxymethyl-piperidin-1- | piperidin-3-ol '
yl)-propyl]-[1,4]diazepan-5-one (intermediate 49)
1-[(E)-3-(3,4-Dichloro-phenyl)- .

loyl]-4-[(8)-2-hydroxy-3-((cis)-3- | 209
330 ;c;y o 4h d o rflxly_4_ Ctltsll | bydroxymethyl-4- 514.3
-4- thyl-4- - .
?, réz}_’ | yl)roxymj] [3714]?e Y s methyl-piperidin-3-ol
piperidin-1-yl)-propvyl|-[ 1, lazepan-o- (intermediate 52)
one




No.
acryl oyl

(M)

(rac)-1-
]-4-[2-(3-di nmet hyl anm no-

w@ ea@e)i2Aa360xli net hyl ami no- 469. 2 pi peridin-

- [ 1,4] diazepan-5- piperiding,one WO 2007/122103

PCT/ EP2007/ 053490 -

147 (rac) -1-

[(E)-3-(3,4-D chl oro-phenyl) 345
1- yl peBEP30D]/053490

IR P S o -
(rac) - 3; \ i 12T - et hyl ]
- [ 1,4] g&d‘?g’%ﬁ 4 ﬁ@s% d%%r %é(.t%)é%g% hfdacymithyl-4-
}0E) - 3-  Bydromy émYér@er?éWﬂ)ms ety piperidin.3.ol >14.3
acryl oyl biritigr- (%i)d[br@f)fhﬂ a,mcn@ze aﬁﬂ ac) - 3- e et hylan no-
481. 2 )yrol l'idin-1- et hyl ] - 1 4] &1@@@;@&1@1@53)
Pyigl\ll’) WE;%hSIne QSlgac) - [(E)-3-(3, 4-Di chi or o- pheny! )
EICryII oyl 1t 4EI 2—(6,2 Iniehloyd-phymylol i di n-1 ( rroI | dine yl)
-et hyl ] Z 124. 3 A 1-
$1F) - 3- écr&lo 1 % %%?&9/% ?Q§ o spiro[2.5]octan -4-o0l 496.3
acryl oyl ]flydlmmﬁ(étlﬁénm@ Bodrbhyl - | . . ot
(rac, trangs)s é’% Lgufgg dals_oRyr rol i di n4 (jn e-rﬁe)dla-ee%?yl 1 -
[11,4] dlaz pan yrrolldlne one 4,8.3 (rac)-1-
(-3 D cht oro- phen 350
acryl oyl ]l [ﬁEI 5-(p4- ﬁ%yhﬁ)awﬁ%mlﬂ -2- (1 4EActrans)-4-
- 2- hydr OxyiyRiyt yA-1 (Shatimdronys I(@hmsdjs-n- Ihydoxymegiyhyl | -
333et hyl i érrrol i di ne);i_(m%h)%]y ﬁan 5-?,on§4§4 ?3 500.3
(rc)- TR Dam A i aRfindo”| i 7o
- Pi peri diyh-Bopili-| phkhadepan-aemy| oyl | - Tivxoredfatd 48]
di azepamn 351 carbam c acid nmethyl 497.3
1-yl}-ethyl)-piperidin-3-yl] -carbam Grac)-4,4-dimethyl-
1-[(E)-3-(3,4-Dichloro-phenyl)- piperidin-3-ol
334 acryloyl]-4-[(8)-2-hydroxy-3-(3- (intermediate 84) 498.3
hydroxy-4,4-dimethyl-piperidin-1-yl)-
propyl]-[1,4]diazepan-5-one
_ (rac, cis)-5-methyl-
1- [(E)—3—(3,4—D1chloro—phenyl)—- piperidin-3-ol
335 acryloyl]-4-[(S)-2-hydroxy-3-(cis-3- (intermediate 75) 484.3

hydroxy-5-methyl-piperidin-1-yl)-
propyl]-[1,4]diazepan-5-one

Examples 336-344

General Procedure for Examples 336-344

A solution of 1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-((R)-2-oxiranyl-ethyl)-
[1,4]diazepan-5-one (intermediate 56) (0.1 mmol) in DMA (0.5 ml) was added to the

appropriate amine (0.15 mmol), which are either commercially available or are described

in the intermediate section, and a generous spatula of cesium carbonate added. The
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(E)

(i
- 3-

wa@eooyhzaibhi

nternedi ate 40) acid nethyl
(3, 4-Di chl oro-phenyl) (rac) -
-4- [2-(4-hydroxy-3, 3-di met

ester (rac)-1- |
3, 3-di net hyl -
hyl

pi peri din-4-ol 468.3 plperldlq5 l-yl)-ethyl] - [ 1,4]

di azepan-5 (internedi ate 97)

one 1-

352 PCT/EP2007/053490

h 3
%eé&yqnovyf{sﬁp%} Qf%fé@{;e(s%%%ﬁf eﬂ%O)"C Fﬂ%ered anfl directly purifed purified by

nrepgiobve IPLEI per azi ne 481.3 yl) -ethyl] -
di azepan-5-one WD 2007/ 122103 PCT/ EP2007/ 053490
(rac)-N-[1-(2-{4-
- N Pi peridi n- 3-yl

-plIperazi

[(E)-3-(3,4-D chlor
354 phenyl)

-acryl oyl |

[ 1,41
-148
o- (rac)

-7-0xo0- |

1, 4] dI azepan- acetam de . .
Exapmple o @FBPOHPQZ\IL*}I‘&‘? n-3-yl] -acetanid®¥fac, trans)-1- | MS
NOE) -3- (3, 4-Dichl oro 355 phenyl) (MH")
-acryl oy I] 4-[ 2- (2- hydr oxy- (rac trans) - 2- hydr oxy

454.2 ¢ 0 eth 4] di azepan-

cycl ohe Xﬁéﬁ{§z¥€?£%2mjﬁ?uo %brgpohe>xbaﬂMQ@=ethyl)

4 [ (EpcyBy 56((532 ehtoi6)ghenyl

glfcl ohexy, 'y a‘%gékpg'o %%0&16 %azepar s%1r%[ﬁe£ Oé/'[al]l 4-ol 480.3

(rac,ci$) i hl or o | 3biferpledingd §3)

-acryl oy PFﬂWl[@“iémﬁﬂﬁﬁd&9ne(rac ci s)-2- hydroxy- 454.2

cycl ohexylamno) -ethyl] - [ 1 4] diazepan-

cF:)ycl oge ylam BQ35SIQ61@> EX@0R)-pher3bs- |381_rac,@@')?#a|

rocedadul soldtliQn _o

(racy- 1] et S 23‘?‘Y9%?’8’fg'?ﬁﬁ'ényl ) TP oxi ra | 4sas

nyl met hy hydrofx Al vdiir evzyexpealnyl Spi paredif -6 x apliger téeAjol (0. 1

mmol ) i n y%ogﬁ]—%l,m&iaz\é@%—g%%%d tot r?in‘[ermedia’[e 47)
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- (rac,cis)-4-

338 acryloyl]-4-[(S)-2-hydroxy-3-(cis-3- methoxymethyl- 498.3
hydroxy-4-methoxymethyl-piperidin-1- | piperidin-3-ol '
yl)-propyl]-[1,4]diazepan-5-one (intermediate 49)
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- (rac,trans)-4-

339 acryloyl]-4-[(S)-2-hydroxy-3-(trans-3- hydroxymethyl- 4843
hydroxy-4-hydroxymethyl-piperidin-1- | piperidin-3-ol '
yl)-propyl]-[1,4]diazepan-5-one (intermediate 48)
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- )
acryloyl]-4-[ (9)-2-hydroxy-3-((cis)-3- | 2T

ey yaroxy hydroxymethyl-4-
340 hydroxy-4-hydroxymethyl-4-methyl- o 498.3
iperidin-1-yl)-propyl|- 1 4]diazepan-5- | ") Pperidin-3-ol
pipendii=i-yLlpropy ’ P (intermediate 52)
one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
loyl|-4-((5)-2-hydrosy-3-((trans)-3- | (O™
Aoy yaroxy hydroxymethyl-4- 498.3
341 hydroxy-4-hydroxymethyl-4-methyl-

piperidin-1-yl)-propyl]-[1,4]diazepan-5-

one

methyl-piperidine-3-ol

(intermediate 53)
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appropri

comercially avail able or are described
w0 ndoenzo at e section,

car bonat
overni gh

ate amne (0.15 nmol ), which

e added. The
t at 80 C, filtered,

D]

are either
in the

Ca-va-a-Ha

and a generous spat ul a BET/ERBOUE3490
reactlo gas t hen shaken
an

PUIIfIU

Name Am
(rac)-1;
3B8 acr

H Ll
IC (J.I (J.LIVC rr—x.

ﬂld(w (3-I(IE‘thI(OM—|ﬂ)10ro phenyl)

F&%{ Mﬁgﬂﬂaﬁaox _9@%!)

||p| € wupuuuu

(tF8A23- et hyl

0Xpir@2.5]octan-4-ol

piperim
- (inte
- 149

-0?51’ 64@8*8“"@9’3 HSir Biperi di ut yl
gﬁquqtq @, 9dhzAen 2007 122103 perressitialo il |

] diazepan-5-one (rac)-14 [(E)

480.3

—3-(3, 4{D
[3-hydr
nmet hyl - pi
pdb 41 di
[(E)-3-
acryl oyl
nmet hoxyme
[1,41 di

chl or o- phenyl) (rac) 4- nethyl- cryloyl | -4-
Terdusiy

&éﬁ}'éﬁ%%‘i’oro %/)ﬂuo ]?hﬁpnly eridi

(i nt pipeediaBel91)
azejoghl -5t Ohe-dacy-3-(3-

(intermediate 84)

?y%? qhﬂg&gﬁgyiﬂ%ﬁ(héqﬂ%)h oxymnet hyl - 512.3

l-Pifldieretian=5-pne y| ) -butyi] - piperidine
azeoan b-one (rac)-1-

482.3

[(E)-3-(3,4-D chl oro- phenyl) 361
acryl oyl 3-(h 4 ﬁ; 34{met h hy I-
512¥3 yngtﬁEiﬁ§§¥§§@%y4 gél ﬁ&ﬁg)-ylﬁﬁﬁ%gkigeﬂ
pideri di A F)Y 4z ;S‘é?ffys éﬂ% 31 (BernRdiate 75)
(3,4-D (h&ﬁ@@yﬁhﬁﬂ%&bp@kﬂduk-WHHS) -2 nmet hyl - 362 -4-

(rac,cis)-5-methyl-

468.3

[ 3- hydr ¢ ¥ﬁ§’ ]pﬂgﬁﬁgmﬁgg éperldln-, ol 498.3
f

hydr oxy- T h -yl) (ijntermnedi ate 87)
= 4 UI ascpalr= J Ul

et o011 A1
Ut yr | ,‘-l-_]

Examples 345-357

General Procedure for Examples 345-357

A solution of 3-{4-

[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-7-oxo-[1,4] diazepan-1-yl}-

acetaldehyde (intermediate 3) (0.1 mmol) in DCE (0.5 ml) was added to the appropriate

amine (0.1 mmol), which are either commercially available or are described in the

intermediate section,

followed by a freshly prepared solution of pyridine-borane

complex (25 ul, 8M in pyridine, 0.2 mmol) and acetic acid (25 ul) in EtOH (0.5 ml). The

reaction was then shaken overnight, concentrated and the residue purified by preparative

HPLC.

Example | Compound Name Amine MS:

No. (MH")
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

345 acryloyl|-4-[2-(3-dimethylamino- (rac)-3-dimethylamino- 4692
piperidin-1-yl)-ethyl]-[1,4]diazepan-5- | piperidine )
one




(rac)-1- [(E)

-3-(3, 4-Di chl or o- phenyl)

(rac)-(2-nmethyl- acryloyl] -4- [3-hydroxy-4-(2 363

w@e@entdin- 2-yl ) -nethanol 512.3 PCT/EP2007/053490

hydr oxynet hyl - 2- net hyl - pi peri q49- | (internmedi ate 34)

yl)-butyl] - [ 1,41di azepan -one (rac)- [ 1-(4-{4-

HE—334b chl or-o—Prpertaihi-—4—y—garbarec—phenyhH)

- acryl oyKiac)-7-[6Ke3-(3, 4]13141]110d} abhepdn 364 acid

met hyl estar) 34 31dbfhe}h1 mbdfoxy bytae) B-dimethylamino-

34w peri 585’0% {32( rrne*‘éllg%\1 te 38) cle bgm clmeelmydammo 453.2

net hyl P@Y“éhulc%/lﬂdc‘?jl) ithY{ [y4] diagepan-opy crﬁ’mﬂédl}aﬁenyn

(rac, trans)-4-Fluoro- acryl oyl] -4-

[4-(trans-4-fluoro-3 365 piperidin-3qol 502.3

hydroxy{pl pertdin- T -yl)-3-hydro (Nfnternedi ate 89)

putyl 1 | PO 4P gk s HROghg

grac) 14 péridoyB-4-B-43- H)iedtyllamimophenyl ) { (facgB)diethylamino- 4810

-hydr o N o .

[ 3- hydr(éé@&{}% X}drolg 3164%]}5& |n-f-ygilh%e

2007/ 122208 PCT/ EP2007/ 053490 - 150

hydr oxymet hyl -pi peridin-1-yl)-butyl]4 (internediate

35) [1 l1 3,2 191@1%1 henyl

%r ac) - 1- %E’)p?lé@ gF%p eny)%/ - (rac)-2-methyl-

48ac) - 31 V1T Fneﬂgl IWFIB _4- pyrr lidine

[ 3- hydr ox}- e4hy(l]4-{h¥]dlﬁdl’l¥p’ar135%ﬁ¥ pl peri di Ao4-ol  528.5 424.3

met hoxymet hyl - pi peridin- | -yl) -butyl] (internediate

36) [ 1,

(rac) - 11 ?‘(aﬁﬂ gﬁ?g?(}l%j&cﬁf%f’@hﬁﬂgkyl ) -

gi ac) - 44 metylyky4-82-(trans-2,5-dimethyl- (rac,trans)-2,5-dimethyl-
pyrrolidin-1-yl)-ethyl]-[1,4]diazepan-5- | pyrrolidine
one 438.3
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

350 acryloyl]-4-[2-(2-hydroxymethyl-2- (rac)-2-hydroxymethyl-
methyl-pyrrolidin-1-yl)-ethyl]- 2-methyl-pyrrolidine
[1,4]diazepan-5-one 454.3

-[1-(2-{4-[(E)-3-(3,4-Dichloro-
(r}elic) [l ( {l [f] )73 (3 n 41]Cd' ore (rac)-Piperidin-3-yl-

351 phenyl)-acry (_)Y _ TOXO_ ’ 1aze?an— carbamic acid methyl 497.3
1-yl}-ethyl)-piperidin-3-yl]-carbamic . .

i ester (intermediate 40)
acid methyl ester
_1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 1][(4)[2 ((4 h d1C Oraospd'e ny’[il | | ()33 -dimethyl-

352 e 021' N 1; ;hyl]r([)f’;'](i_' e SY' piperidin-4-ol 468.3
pipendun-1-yl)-elyll-L LAl dlazepan - (intermediate 97)
one
1-[(E)-3-(3,4-Dichloro-phenyl)-

353 acryloyl|-4-[2-(4-isobutyl-piperazin-1- 1-Isobutyl-piperazine 481.3
yl)-ethyl]-[1,4]diazepan-5-one
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368 acryl oyl ]-4-[3-hydroxy-4-(4-net hoxy- 3-

nmet hoxynet hyl -
WO buvgit3i03 pi peridine (intermediate [ 1, 4]

542.5 net hoxynet hyl

di azepan- 5-one 37)

(rac)-1-

[(E) 3- (3 4-Di chloro phenyl)

- pi peridin- |

-yl)

(rac,trans)-2

PCT/EP2007/053490

369—acr
514.5

{peridi
(Interme
[ (E)-3-
1, 4] di

‘wmpbwyuzemgﬂdE(@wn@my)uchgprper i

rl 2. bhrdr I
[IU | oo 1Ty Gt Ul\ '-r' Llallo"

ghéln}fP)l aéfg/l))ylz @u&%l kf[ az%aﬁl (
3-vai- ghzfslmpél?eéldwé %héﬁ’? n)udacm

hzepan- N Pi nprl din-4- \/I 525

[P PN |
—ny ot oxXyternyr—

b bpsbsrigie -
acetamide
onI] -7-o0x0- |

481.3

1-yl}-2;
acet am

§4AC, trg
pi peri di

-yl) (i
di azepan

pen@xy)- BUEYL3-¢pi-pRetileion- 4- Y|

ey WSR2 iget 5|

nycBotaicyld®Bnd -ethyl thi M})dia&em-m

nte di ate 100
tSéygﬁel(r:c) 1) [(E) 3- (3 4- 1

butyl] - [ 1,

]- acet am de

-ph I
SRS oy
lcy@olpayladiime |
4
]cLIoro-phenyI)

454.2

(ract+
pi peridid
35g ) (i1
(rac) - 11
-4- [3-h

met hrn(\/l

‘||a —3= IICLII H=—372—4= Eo || (

-@2- @YClCﬁQSYl@nH‘rW@hﬂiN BEn8t h)
1‘(?&@&!1&%?1%)6) i - [ 1,

&Lébﬁ chl’or'o- phenyl)

Vfwnlafne(rac) - 2- met hox

mfh\/l-nl nprldl n-_| -\/I\ - huyt

oxy=4=(trans=4

| - pi peridin- |
lgh8FRRARe 5- one
73 acryl oyl |

ymet hyl -

|'| - pineridine [
ptperialne |

454.2

1, 4] dl d
PCT/ EP2
bE) -3- (3
acryl oyl k
498. 3

izﬁlaam& @B)s353,a Blcmraoow 122

taeed 8¥%-4@ﬁ1$%yﬁ>5aaf9,%v4

5-one

Ydefieﬁylhyniwquh}d}([ p4]diazapin-- 2

103
(rac,cis)-2-hydroxy-
hsldhaxlpmandy| -

454.2

Examples 358-381

General Procedure for Examples 358-381

A solution of (rac)-1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl] -4-oxiranylmethyl-
[1,4]diazepan-5-one (example 166A) (0.1 mmol) in DMA (0.5 ml) was added to the

appropriate amine (0.15 mmol), which are either commercially available or are described

in the intermediate section, and a generous spatula of cesium carbonate added. The

reaction was then shaken overnight at 80 °C, filtered, and directly purifed purified by

preparative HPLC.

Example | Compound Name Amine MS:

No. (MH")
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (ac)-3-methyl-

358 piperidin-4-ol 498.3

acryloyl]-4-[3-hydroxy-4-(4-hydroxy-3-
methyl-piperidin-1-yl)-butyl]-

(intermediate 94)




hydr oxynet hyl - pi peri din- |

w¢ ¢@ayAR108, 4- Di chl or o- phenyl ) -

-yl)
[1,41 di azepan-5-one (rac)-1-

-butyl] -

acryloyl] -4-

pi peri di ne

[ 3- hydr oxy-4-(2-nmet hyl 375 (ra}% - 2- et hyl pi peri di ne

PCT/EP2007/053490

482.3 piperidin-1-yl)-butyl] [ 1,4] diazepan-5 one
trac) {334 bechloro- “.”‘er“yl —actytoyt-—=4=
[ 3- hydr ))ky4]4h2(2319a1e5h7y1|e 376 (rac)- 3-net hyl pi peridine
482.3 piperidin- I-yl)-butyl] - [ 1,4] diazepan-5 one
(rac) 1 r/l:\ Q/Q/I F\r\hlnro ph n_y! uu|y|uyl1 4
[ 3- hydr J)((Iyie)41{ @)ﬁ%t(hyumaﬂlar(ﬁph@tyh)yl pi 2 bw %ggthngZ 3
pi peri di L) 1 PHL Y 4 d4a¢
§3%C) - 1 QW‘I‘—E)YM 50 W &]‘y 4 %’d (%1’%’ pa®Bidin-3-ol 498.3
acryl oyl }neﬂh}[l?ﬁ)i}?ﬁ}@ﬁfb*yylhb(@l (rac) 3- Q%eroxe\én?et%l -
498.3  hydyg fylonpi peridin- | -ylf) "Bt yfa] -
pi peri di ne Ff{ 41 di azepan-5-one (rac)-1-
[(E-3-13,4-Dichror
acryl oyl fta&l-ﬂéfﬂyérﬁgﬁﬁﬁ ﬁ@ﬂg Pﬁerﬁ’@dr oxynet hyl - 498.3
ggogr oxylmtﬂywy} 1pd- (Bahydibmy W- (y{L) but yl ] 4pﬂnb’¢1bkydhﬂhy][ 1,41 5123
zepan one hl or henyl ) :
(rac) - 3- r%etﬂﬁ(g? %YEEPFP“acr I@ ‘g']ltyﬁ % d? egxy
380 3- m=t[h9!]d14:nepfe"r pdinne 526. 4
net hoxvmet hyl - 3- net hyl - pi peridin- internedi ate 31)
yl) - but -4 3@'191%1?1%%‘ Re rgﬂi')e
(rac)- 1[( 3[() i or o- p% 4 (rac)
22 hydr o WEFL'}’HSA %bxdréz@fwjlr 8yl | -4- :'-<W&Pd%9thﬂxs(rzethyl- 5123
3 met hy | niyh6:@hicttiyn i 1-yl)-butyl]- | piperidine
[1,4]diazepan-5-one
- -3-(3,4-Dichloro-phenyl)-
! [(f) f (43 3 hlcd oroZ enyl) 3 (rac, trans)-2-methyl-
362 ;CZ OY]'Z'[ -thylroy- _;tralns'l)' piperidin-3-ol 498.3
yaroxy —m-e YEPIpEHA iy (intermediate 87)
butyl]-[1,4]diazepan-5-one
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4)[: k(13d 1c4czr20 pheny) (rac)-(2-methyl-
363 ;CZI orll- _th _1;, rmzll— 1_ 3 il piperidin-2-yl)-methanol | 512.3
yEToRymeEny™ -—me yIpIPERaImT (intermediate 34)
yl)-butyl]-[1,4]diazepan-5-one
-[1-(4-{4-[(E)-3-(3,4-Dichloro-
(r;c) 51 ( {l [1( )73 (3 141]Cd_ ore Piperidin-4-yl-carbamic
364 phenyl)-acryloyll- _OXO_F o -1azepan— acid methylester 541.3
1-yl}-2-hydroxy-butyl)-piperidin-4-yl]- ) i
) (intermediate 38)
carbamic acid methyl ester
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
— il 3 (rac, trans)-4-Fluoro-
365 ;CZ oyl]-4-| '_:_ranls' 1' :(;ro(; ] piperidin-3-ol 502.3
Y roxy—plpe-rl in-1-yl)-3-hydroxy- (intermediate 89)
butyl]-[1,4]diazepan-5-one
366 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac)-3-hydroxymethyl- 514.5

acryloyl]-4-[3-hydroxy-4-(4-hydroxy-3-

piperidin-4-ol




hydr oxynet hyl
PCT/ EP2007/ 053490
wa@le@zapam 5- one WO 2007/ 122103 PCT/ EP2007/ 0534B01/EP200 53490

-2-met hyl -pyrrolidin- |
-152 yl)-butyl] -

WD 2007/ 122103
[ 1,41

Exanpl es 382-409 Cener al Proqggure for Exanples

382-409 A solution of
B3 (3—Ehtoero-—4—+fttdvoro-phe "I)-‘c,""loyl‘-q- 4=tod
o0- but yl hy@tbxmldtlhalzmpamdlﬁ bmlé tylt-er méthtermedgo) 33)0. 1
mrol ) in %1&9 aﬁlgﬂohewas added to the 5 appropriate
am ne ( ]i) which are either ¢onmercially
avar tab ( %lgzé 1%2?5{@0@0 | nh[ n@f’ ermedr at e
section| V&R e CEREBrEYOr cesiums Shvl-
and sodi uaayldygch gﬁh@@dgﬂél (Ihﬁydf@@cjl (3 a\/\g] Qﬁﬁ E‘é
37 room t era% l I t(l] F N, 1 ail e 80 C for 528.5
a furt h(nfnelﬂh Y Pg)tf“ Hhyvyrpads y ggﬁéri&qla@@g@)fl ed
by pr epm{an]dtzequFPLEoneExarrpl e Compound Name Am ne MS:
No. (MHt) 1- [(E) 3-(3-Chl oro-4-fluono-phenyl) 382
acryl oyl r ut yll)..-Ri I.di pe
436.3 | iraﬁfll 0[ @ pé@ﬁ llllrar(;' Mén‘;}@ (rac) i rggt'hbgyyg
43 Rt iR P — s
enyl ) %H&:@ elhyﬂ p[qﬁen{d?h @W@Mlﬂ( ra jo) peRIdRES (isteintisth '
452. 3 plPerl I n- 1, % di azepan-5 one
1- [(E)- 1@ﬁP*H‘r6 O:!l'}efl uoro phenyl ) % acr yloyl] -4-
[4- (4- h\/rlr oxy-piperidin-1- Piperidin-4-0l 452 3
%/I()ibut I(iac) 1{ (E) 413 dl[alZElDﬁﬂpﬁerQlﬂDe ( 1 dedcstians)-2-
E) - 3-
pheny| )-8‘&‘?(/:(}1‘/35/? Q‘HY‘?WX’(% (%(aP%\é) 3- hy AV SRRy 5145
466.3  hsdexy2etklyoxypiqoeyl i pparidin- 1- y || )pipdnglin-kiol -
pi periding._ -lq' Qne 1- [ diate 46
(E)-3- (3 Q’%#‘&‘{lﬁ% ‘F} %{]Bﬁ’enw ) 386 é%:nrtillme [t 49).
=—(4=hydroxymet n hydroxymethyt—=—466.3
pi per i dif firac)- ‘{/II § i‘bU@ﬁI@‘l PyciﬂQF]O dilazepan- 5-
g;ope“ dil BRenyl)-acryloyl]|-7-oxo-[1,4]diazepan- | N-Piperidin-4-yl- 5955
1-yl}-2-hydroxy-butyl)-piperidin-4-yl]- | acetamide '
acetamide
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4)[: Sd 1c4c:[o p e3ny) (rac,trans)-4-methyl-
371 acryloyl]-4-[3-hydroxy-4-(trans-3- piperidin-3-ol 498.5
hydroxy-4-methyl-piperidin-1-yl)- _ _
) (intermediate 100)
butyl]-[1,4]diazepan-5-one
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 1[(4)[3 k(1 d 1C4(:[O P ZHY) (rac,trans)-3-methyl-
372 acryloyl]-4-[3-hydroxy-4-(trans-4- piperidin-4-ol 498.5
hydroxy-3-methyl-piperidin-1-yl)- _ _
) (intermediate 95)
butyl]-[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
373 acryloyl|-4-[3-hydroxy-4-(2- (rac)-2-methoxymethyl-
methoxymethyl-piperidin-1-yl)-butyl]- | piperidine
[1,4]diazepan-5-one 512.3




acryloyl|-4-[3-hydroxy-4-(2-

2-methyl-pyrrolidine

hydroxymethyl-2-methyl-pyrrolidin-1-

one WD 2007/ 122103 PCT/ EP2007/ 053490 - 154 (rac)-1-
[(E)-3-(3-Chloro-4-fluoro 387 phenyl)
wo amrybayd | - 4- [ 4- ( 2- (rac) - 2- hydr oxynet hyl - 4B6T/BP2007/053490
hydr oxynet hyl - pi peri di n- yH%l butyl] - piperidine
[1, 41 di azepan-5-o0ne (rac trans) -
B3 (3Ehtoro-—4—{(rac—trans—2Trethyt—=
f1 uoro- )hl@nyll) (Ea)ciyﬁ é@l}hlorb phenyl)3 388 pi peri di n-3- ol
466.3 21 qTRYdPky-Ri@er i din- 1 | 1ylc)-2-hyd thyl-
$1ant er me gag%M % !(Y ( [) 1,4] di gzé?oan Sr% e 498.3
(rac, t I)OXYITS? Q/]El}?IPSU‘(hB']Cﬁ]I Sl (o @eperidingns)
-4-Fl uo pr4fdlg@15@rpl¢@eyl )-acryloyl] 44- [4-(4-fluoro
389 piperidin-3-ol 470.3 3-hydroxy-piperidin- | -yl)
-butyl] i d T, 41 di azepan- 5-one (rac,
cis)- 14 ’[af)g @(%%%ZETI%F%[ ﬁ‘LPPf}B’ Do (rac
ci s) - 3- 1 huglogl]-phehydrpxadr(gHoythil- - 4- é 3 fl tﬁg{p;)ﬂ e?ﬁ dine | 482.3
pi pe pi p ]:qc :
- but yl ] %p% lglr rre?) I?th)%g)l 4?%%{ %Xg azepan- 5 one
(rac)-110p€E)-3-(3-Chloro-4-fluoro (nac)-3-nethyl -
phenyl) {-acryloyl] -4- [4- (3-hydroxy-3 391
pi peri di pr3y-9l[(#68-(34-PREIBYS-pREBSY-I dijn- 1 -yl) -butyl]
loyl]-4-[3-hyd -4-(3-methyl-
376 aclzry C-)Y-] [3-hydroxy-4-( Tne th (rac)-3-methylpiperidine 482.3
piperidin-1-yl)-butyl]-[1,4]diazepan-5-
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[3-hyd -4-(4-methyl-
377 a?ry (_)Y_] [3-hydroxy-4-( Tne Y 4-methylpiperidine 482.3
piperidin-1-yl)-butyl]-[1,4]diazepan-5-
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
378 acryloyl]-4-[3-hydroxy-4-(3- (rac)-3-hydroxymethyl- 498.3
hydroxymethyl-piperidin-1-yl)-butyl]- piperidine '
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
4-[3- 4-(4- _ hvl-
379 acryloyl]-4-[3-hydroxy-4-(4 4-hyqréxymet y 498.3
hydroxymethyl-piperidin-1-yl)-butyl]- piperidine
[1,4]diazepan-5-one
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci l][(4)[3 l(1 4 1C4(Z;O pheny) (rac)-3-methoxymethyl-
380 ACYIOYH LTy roRy = - - 3-methyl-piperidine 526.4
methoxymethyl-3-methyl-piperidin-1- . .
] (intermediate 31)
yl)-butyl]-[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- 2-hvd thvl-
381 (rac) yEroxymeRy 498.3




(internmediate 101) [1,41 diazepan-5-one (rac)-1- |
(E) -3- (3-Chloro-4-fluoro 392 phenyl)
wo amrybtayd | - 4- [ 4- ( 3- (rac) - 3- net hoxynet hyl - 4801/BP2007/053490

met hoxynet hyl - pi peri di n- -yl% butyl] - piperidine
[1,41 dlazepan 5- one (rac) 1 (E) -3-
3—Entero—4—+Hdvore—393—phenyh)

-acryl oy VmJnHﬂh{(QkhydP@X§onérac) 3- hydroxy- 438.3
pyrrolidin- | -yl) -butyl] - [ 1,4] diazepan-5-
pyrroH-ti-ne—one—{(+ae—t+ranrsr—=+ [(E) 3—{3—Chtoro—4

(rac, trans) -3-fluoro 394

fl uoro-phenyl)-acryloyl]-4-[4-(3-fluoro-

pi peridin-4-ol 470.3

4- hydr oxy-piperidin-1-yl)-butyl]- (internmediate 90) WO
2007/ 122103 PCT/ EP2007/ 053490 -155- [ 1, 4]

di azepan-5-one (rac)-1- [(E)-3-(3-Chloro-4-fluoro 395
phenyl) -acryloyl]-4-[4-(3-nmethoxy- (rac)-3- 466.3
piperidin- |-yl) -butyl] - [ 1,4] diazepan-5-

nmet hoxypi peri di ne one 1-

[(E)-3-(3-Chloro-4-fl uoro-phenyl) 396 acryloyll -4-
[4- (4-isopropyl-piperazin- 1- 1-1sopropyl-piperazine
479.4 yl)-butyl] - [ 1,41 diazepan-5-one 1- [ (E) -3-
(3-Chl oro-4-fluoro-phenyl) 1-Cyclopropyl 397 acryl oyl ]
-4- [4-(4-cycl opropyl - pi perazin- 477.3 piperazine
1-yl)-butyl] - [ 1,41 diazepan-5-one 1- [

(E)-3-(3-Chl oro-4-fluoro-phenyl) 398 acryloyl] -4-
[4-(4-cycl opentyl - pi perazi n- 1-Cycl opentyl - pi perazi ne
505.4 1-yl)-butyl] - [ 1,41 diazepan-5-one 1- [ (E)
-3- (3-Chloro-4-fluoro-phenyl) 399
acryloyl]-4-{4-[4-(2-methoxy-ethyl) - 1- (2 -Methoxy-
ethyl) 495.4



pi perazin-I-yl]-butyl {-[1, 4] di azepan-5- pi perazi ne one
(rac)-1- [(E)-3-(3-Chloro-4-fluoro (rac)-3-nethyl -

webengbieacryl oyl] -4- [4- (4-hydroxy-3 400  PCT/EP2007/053490
pi peridin-4-ol 466.3 nethyl- Hl eridin- | -yl) -butyl]
(internediate 94) [1,41 dlazepan 5-one

[1-(4-{4-[(E)-3-(3-Chlor Q
Pi peridi n-4-yl -carbam c E%g%é%#%@iﬁgg yloyl] -7-oxo- |
1, 4] dlazepan 401 aC|d nethylester 509 3

dral. | ' , 09 -carbanic (internediate
38) acid nethyl ester [ 1-(4-{4-

A( E)soﬁn{o% Onbpr 01 4¢f)- &QS@h&&bWﬂu&oD@{dnﬁll)fhtﬁd I}-4-(4-iodo-butyl)-

@a‘ﬁﬂéﬁ?@hg%;’é zl}éf%ﬁgﬂegg &% (L)llltyplql)dingﬁm ) (0. ml) was added to the

a;ﬁjr@pﬂ’latd hride 40l 15] mrrmh)t, lichest eitheficoinetaraallyadvail@d or are described
/el'—fE’ %ﬁ%%gsgg%oh t6aerg?n O%O%Z{u:l'g%ilge%mm carbonate and sodium

jodiEe-a8d¢B - @k geaptidn fras dren sh@ganpﬁ @pgrh)termperature for 1h, then raised to
8@% YCJr(aﬂn]ﬂ%é Afikeéed Sa%ﬁ%?@&’l‘ly ;I%Jrlf@ﬂ Baifidd bysoRpaARM e BPLC.
yl - pi perazi n- -butyl] -
nethyl pi perazine [1,41 dlazepan-5-one 1- [
(E)-3-(3-Chl oro-4-fluoro-phenyl) 404 acryloyl] -4-

[4- (4- et hoxynet hyl - 4- pet hoxymet hyl - 480 4

Ekzﬂﬁplbdl Conlpoyind Ndmé y1] - [ 1,4] di azapwme- 5- MS:

ﬁlperldlne one (MH")
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
382 acryloyl]-4-(4-piperidin-1-yl-butyl)- Piperidine 436.3

[1,4]diazepan-5-one

(rac)-1-[(E)-3-(3-Chloro-4-fluoro-
henyl)-acryloyl]-4-[4-(3-hydroxy-
383 phenyl)-acryloyl]-4-[4-(3-hydroxy (rac)-piperidin-3-ol 452.3
piperidin-1-yl)-butyl]-[1,4]diazepan-5-

one

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
384 acryloyl]-4-[4-(4-hydroxy-piperidin-1- | Piperidin-4-ol 452.3
yl)-butyl]-[1,4]diazepan-5-one

(rac)-1-[(E)-3-(3-Chloro-4-fluoro-

385 phenyl)-acryloyl]-4-[4-(3- (rac)-3-hydroxymethyl- 466.3
hydroxymethyl-piperidin-1-yl)-butyl]- piperidine '
[1,4]diazepan-5-one
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-

386 acryloyl]-4-[4-(4-hydroxymethyl- 4-hydroxymethyl- 663

piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine

one




(rac)-1- [(E)-3-(3-Chloro-4-fluoro (rac)-(3-nethyl-
phenyl) -acryloyll -4- [4- (3-hydroxy-3 405

w@e@entdin- 3-yl ) -nethanol 480.4 nethyl - pi perPdi/RP2007/053490
-yl) -butyl] (| nt er medi at e 30) [1 41 di azepan- 5-one

(rac) 1
(v A~

[ (E)- (3 Chloro4fluoro-

ol

A

\rav)
3- rret hyl|

npot hno I
\J IICLIIU/\ IICLII I

{micpeérl KEi)| hé3@ﬂor¢ 4-tluoro-

PN Y e
PIrcITy |)-a\,|y|uy

i | rA_(12 ANC
1 = 5 [~ (o 9U0

met hoxy g, il pgpigper i din- | ylgabutpgldboxynlethyl-

1874 1di afg Q—ﬁ}l) rﬂ%?l n errredl ate 31) ((arcgc HSJ -OXY = 466.3

[ (E)- 3- y@QPCHFl%thM -PIPgod s VAL b- nprerid ”Ehenyl )

-acryl oyl] 4atdazep#r-§-2nd07 piperidin-24yl) -methanol

480. 4 1ydroxymat hyl - 2- met hyl - pi peri di n- |

(rntermedi at e 34 [ 1 41di azepan- 5- one

(rac)-1] ?‘(aﬁ’)tr%lls é@ﬂ %5 (g%?ﬁ(’u T 0- (1N @acCirSis) 2-Ayl-

E%ﬁgnyl ) 1 8aoyd-plydnlyhdacideflEds443hydr oxy-2- . .

rOXleﬁ%‘Er)é 48243 iveridin piperidin-3-ol 466.3
hydr oxy e pi_per dPII]) feh 5 y]lgut yl 14 (pit@atddtitansA- ol )

[ 1, 4] di akepantistdieenainnt- enﬁmedl ate 45) (rac)-1-

[(E)-3-(3-Chloro-4-fluoro (rac)-4- rrethvl -

phenyl) 4 @&E)’tlré}%b ]1 1&) 3{(§ cﬁﬂoﬂa)yﬂr oxy- 3 409

pi peri din 8 ng (g i dif frac] trans) J4-Floatoy| ]

é}%#t er ne uaf%P@@P;Y qerylont]di [éz p‘ﬁi?fg q rbzpe\‘q@ﬁg_ggq/ 122103 | 4703

| EP208 M348 peridid A 7yll=banpl-es 410-42 :
) (intermediate 89)
[1,4]diazepan-5-one
(rac, cis)-1-[(E)-3-(3-Chloro-4-fluoro- )
hem] lovll-4-(4-(3A1 A (rac, cis)-3-fluoro-

390 E Zny)’ac_ry O_’;_]' i[ l_(b_ ucl)]ro— ] piperidin-4-ol 470.3
ydroxy-piperidin-1-yl)-butyl]- (intermediate 93)
[1,4]diazepan-5-one
(r;llc)-i-[(E)-f-(l?]-fjh[ljr(c;—tﬂduoro—3 (tac)-3-methyl-

391 P eEYl)’a_cry_?_' '1' 1 'b' ‘{] O | biperidin-3-ol 466.3
methyl-piperidin-1-yl)-butyl]- (intermediate 101)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3-Chloro-4-fluoro-

392 phenyl)-acryloyl]-4-[4-(3- (r-ac) —-3tmethoxymethyl— 4803
methoxymethyl-piperidin-1-yl)-butyl]- | piperidine
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3-Chloro-4-fluoro-

393 phenyl)-acryloyl]-4-[4-(3-hydroxy- (rac)-3-hydroxy- 4383
pyrrolidin-1-yl)-butyl]-[1,4]diazepan-5- | pyrrolidine '
one
(rac, trans)-1-[(E)-3-(3-Chloro-4- (rac, trans)-3-fluoro-

394 piperidin-4-ol 470.3

-4-[4-(3-fluoro-
4-hydroxy-piperidin-1-yl)-butyl]-

fluoro-phenyl)-acryloyl]

(intermediate 90)




General Procedure for Exanples 410-421 A solution of
1-T(E)-3-(4-Chl oro-3-fl uoro-phenyl)-acryloyl]-4-(4-iod
wo@2atiydys [ 1, 4] di azepan-5-one (i ntermedi at e SFQT/EP2027/053490

mmol) in DVA (0.5 m) was add g to the 5 appropriate
amne (0.15 nmol ), which are ei ?her commercially

hl o Adocey

avattable—er—are—deser+bed+n—thei+ntrerrediate
secti on| [ bAdliaepganeonas spat ul a of cesi um carbonate
and sodium i odi de added. The reacti on was t hen shaken

a2t r NN tarmeratiira far | h thon ratllend + ~ Qn C fAr
AT LR "A4A ] LA ol AT UT O T OUT

LI LBLLAYALL LI =AY (V) UV O T Ul

a furthefrakh]-[{E) $éﬁélﬂlloranﬁﬂdcimoect ly|purifed purified
by prep rrpour Am ne NMEB:
MNp (VHE ;Jﬂ%ﬂyg) 33?@5& or o- %qﬁ g\r?o (rac,cis) 466.3
- (3-net i therHylpt)ty dw qhwpan@ [ aqteopBergitisoxy
410 pip@ghg|n 4-yl) -methanol 496.4
4- hydro ynet hyl - pi peri di n- 1 -yl) -butyl]

(inter ,ol €.5 T, di azepan- 5- one

(rac)- 11 @})%(%E@ﬂ uSrOFP Z (nac,cis)-4 411
penyl ) aaiywywl [4-44- [sép(dpyﬁpﬁbeﬁyiﬂ]r— DXy -14ksopropyl-piperazine 479.4
hydr oxyme { %t lﬁ f‘ﬁ n-5-onc

hydr oxyl 4 n’e aﬁep%l peorl din- | -

P A A

b4F) - 3- &h;lyﬂhp 8. lcﬁ@(g[& }%yﬂaﬁpérﬁﬁﬂs) 4=YCOPTOPY 477.3
phenyl ) - ns- 3 412 piperazine

hydr oxy{ 4 i]/ %’l&y[rlfé‘t ﬁWe—P&DT?e?II*ﬁ/I - hydroxynet hyl 4 496. 4

net hyl - pi nprldln 3 -0l piperidin-1-yl) -butyl] - [

1,4] di dZIe[I@Bﬁ?ai:B(@}ﬂbﬁfmdbﬂi phéﬁy))- one (rac)-1-

% )n;/|35 gcérp/c&yg —4?— Zfs &1 ‘éf??@nﬂé é)rlpoe)lalzué (lr—g%c)lopentyl—piperazine 505.4
- 6rret hyl -lpylpbmyblrrl A 6Bzepantediny| - pi peridin- | -yl)
-butyl] |- 3-ol (internediate 66) [1,4]diazepan-5-o0one

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
399 acryloyl]-4-{4-[4-(2-methoxy-ethyl)- 1-(2-Methoxy-ethyl)- 1954
piperazin-1-yl]-butyl}-[1,4]diazepan-5- | piperazine '

one

(rac)-1-[(E)-3-(3-Chloro-4-fluoro-

henyl)-acryloyl|-4-[4-(4-hydroxy-3 (rac)-3-methyl-
400 phenyljaclyloyH-a- By aron ™| piperidin-4-ol 466.3
methyl-piperidin-1-yl)-butyl]- _ _
) (intermediate 94)
[1,4]diazepan-5-one

[1-(4-{4-[(E)-3-(3-Chloro-4-fluoro-
phenyl)-acryloyl]-7-oxo-[1,4]diazepan-

401 R ) acid methylester 509.3
1-yl}-butyl)-piperidin-4-yl]-carbamic

Piperidin-4-yl-carbamic

i (intermediate 38)
acid methyl ester

[1-(4-{4-[(E)-3-(3-Chloro-4-fluoro-

hemyl) loyl]-7 L4]di Methyl-piperidin-4-yl-
402 phenylmaety (?Y __ __OXO_ o dlazepan: carbamic acid methyl 523.3
1-yl}-butyl)-piperidin-4-yl]-methyl i )
T ester (intermediate 39)
carbamic acid methyl ester




(rac)-1-
(rac)-6-
wQ 2007(1213/dr oxy- 2 pi peri di n- 3- ol
hydr oxynet hyl -
PCT/EP2007/053490

[ (B) -3-
ydroxynet hyl - 482.4 phenyl)
pi peridin- |

tyl
-158 [1, 4]&|§u -

(4-Chloro-3-fluoro 414

-acryloyll -4-

PCT/EP2007/053490

WD 2007/ 122103

zepan- 5- one

nt di At A oL 1
\IIILUI Il.oul Q.LU U\J
[ (E)-3- ﬂr-adﬂldﬂi’)) 3—(54%@@ -pfleorpt) - (1) - 6- Aza-
acryl oyl bl fé& 163 aza (AL515R85BpH2-5 |
% an 4 bhediDzady gT 198&5" (|)§5 i ﬁﬁ [ 493.4
1, 4] di wﬁaﬁmeﬁ%@ﬁ@dl Té( 82) 5 onéneIhYl Plperazme
[(B)-3- I%1&%@a135fo|nb|0r0 phenyl)- (1) -6-Aza-
acryloyl] -4- [4-((-)-4- hydroxy 6-aza 416 Spiro [2.5 ]
octan 410l I r 2.5 t-64yl) -butyl] - [
1, 4] diaiéﬁ gﬁgﬁpigﬁégﬂh?g’ ny 5-ome (rac)-1-
E) - 3- 4e@m|yﬂr43{43(4 ethiaxy(medy)- - (54 Aembiboyymethyl- 4804
nyl ) [ ispet i yI) :
- met hano ?ﬁ{e 1d§<}’ %2’)) %tﬁl Ah%?dla é%lgfls p| gﬂr n-
(internv@nate 67) yl)- butyII - 4Jd|azepan 5 one
496. 3 rac)-1-[(E)-3-(4- Chloro 3-f1 Jor o- (rac)
- 6- met hoxy Rt hyk)-p ?@Hld @ﬂﬁaﬁlooyl I q4- [4-
(5- hydr ox )6 gﬁl)%s) J@ L{lr(o i 3 (rac)—_(?)—methyl— .
oy el pirgBr o He 4 by Ut Yl a8ty RS0l | 480.4
[ 1, 4 inchazeparti®1onpbdga- 4 _ _
) (intermediate 30)
[1,4]diazepan-5-one
-1-[(E)-3-(3-Chloro-4-fl -
(r;c) 1 A )13 (13 Z :rc; HoTo (rac)-3-methoxymethyl-
406 phenyl)-acryloyl]-4-14-G- 3-methyl-piperidine 494.4
methoxymethyl-3-methyl-piperidin-1- . )
] (intermediate 31)
yl)-butyl]-[1,4]diazepan-5-one
(r;llc)-i-[(E)-13-(13]-?1[1;r(c;—4—ﬂuoro— (ta0)-(2-methyl-
407 E celny)—acr);olyz— ) }; l_ eridin.1 piperidin-2-yl)-methanol | 480.4
ydroxymethyl- -—met YIPIPERAT (intermediate 34)
yl)-butyl]-[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3-Chloro-4-fluoro- (rac,cis)-2-
108 phenyl)-acryloyl]-4-[4-(cis-4-hydroxy-2- | hydroxymethyl- 4823
hydroxymethyl-piperidin-1-yl)-butyl]- piperidin-4-ol) '
[1,4]diazepan-5-one (intermediate 45)
(r;llc)-i-[(E)-f-(l?]-fjh[ljr(c;—tﬂduoro—3 (tac)-4-methyl-
409 phenyl)-acryloyl]-4-[4-(4-hydroxy-3-— 1 o idin-3-ol 466.3

methyl-piperidin-1-yl)-butyl]-
[1,4]diazepan-5-one

(intermediate 91)




(rac)-1-

[(E)-3-(4-Chloro-3-fluoro- (r

ac,cis)-2 419

phenyl ) -acryl oyl]-4-[4-(cis-3-hydroxy-2-

whgaroxinet hyl -

hydr oxynet hyl - pi peri di

n- |

- piperidin-3-ol [1,4]di azepar15§ one (internediate 62)

482. 3
(rac)-1-

phenyl ) -
84)

di net hyl -

(rac)-4, 4-di net hyl -

[ (E)-3-(4-Chlor

=3-f U0 i peridin-3-ol 420
acryloyl]-4-[4- (3% &1184?4- (internedi ate

pi peridin- | -yl)

-butyl] -

[ 1,4]

denerefiaceurmior Egamples 4ka#21ci s) - 5- net hyl -

(rac, CIS) 1-1(E)-3-(4- Chl or o- 3-f | uor o-
A21 phamyl ) - 8cr thmt)ls /&4Ic4ﬂ<{r3 ﬁﬂddsr@xm

@9@23}@5 sﬁé%ﬁ 5@@%6'1%'2 94 @&Wg@zﬁ

pi peri di n- 3- ol

- yI RCF/BP20Y1/953490

)(alcﬂll@nmqna@&) butyl)-
g@ 0@45@ was _al_%(yd to the

praoplias akhize @G mﬁs‘&;lh)e walchPire eidthu cemnadrcibtkpavalldsde or are described

42%{(6499e§m @10 ut

ion

C’[I%Ir o rar(_}d 61h eﬁlﬁcﬁus sgatu}a oﬁ Tes&ma iarboaate and sodium

ipid)de[atldad.d |T@z egration Hrap teen(sExlgempt eo@B)ter@@e]_atmnfpy 1h, rthen raised to

%Mt k- a%u{[glér

e

&' led dtdreLiNEL AR BREHAT By ﬁ%mtw@mm

are either commercial l'y avail
or are described in the internmedi ate secti on,

abl e
and a

generous spatula of cesium carbonate and sodi um i odi de

added he reaction was then shaken at room

Eemifler ai0shepdudd Ndine t hen rai sed to §Qfinkor a further | MS:

%,h filtered, and directly purifed purified by (MH")

epar at ive HPLC. Exanpl e Conpound Nane Am ne MS: No.

\|V|| / ] rIE\ 3 IO 4-—DPrehl-oro |.J||C||y|) 422 aCi”y'I GyI]

-4- [ 4- 4Pahydif m%&@lomﬂ& Aydroexynet hyl - . 482. 3

. : 35 methoxv-

pI pert di %hgnax zc SIBYE Mll c1s[3 1"[‘164'1]10 gééﬁl%ﬁg methoxy

pigper i di - hI Orpdpepliemytiyl)-dthanol | 496.4

acryl oyl +-hy. omne(&y TPéR@fli’élkl}r Wt‘/] (interpediate 50

(rac) - 3{ mehhxepai-byne 496. 3 pi peridin- f}ylla) -%Jtyl ]

- [ 1,4] diazepan-5- piperidine
(rac)-1-[(E)-3-(4-Chloro-3-fluoro- (rac,cis)-4-

a1 phenyl)-acryloyl]-4-[4-(cis-3-hydroxy-4- | hydroxymethyl-4- 496.4
hydroxymethyl-4-methyl-piperidin-1- methyl-piperidin-3-ol '
yl)-butyl]-[1,4]diazepan-5-one (intermediate 52)
(rac)-1-[(E)-3-(4-Chloro-3-fluoro-

henvl lovl]-4-[4-(t 3 (rac,trans)-4-
phenyl)-acryloyl]-4-[4-(trans-3- hydroxymethyl-4-

412 hydroxy-4-hydroxymethyl-4-methyl- o 496.4

peridin-1-yl)-butyl]-[14]diazepan-5- | Ty Piperidin-3-ol
piperidi Y Y P (intermediate 53)
one
(rac)-1-[(E)-3-(4-Chloro-3-fluoro-

13 phenyl)-acryloyl]-4-[4-(5-hydroxy-2- (rac)-6methyl-piperidin- 1664
methyl-piperidin-1-yl)-butyl]- 3-ol (intermediate 66) '
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(4-Chloro-3-fluoro-

414 (rac)-6-ydroxymethyl- 482.4
phenyl)-acryloyl]-4-[4-(5-hydroxy-2- o

L piperidin-3-ol
hydroxymethyl-piperidin-1-yl)-butyl]-




one 1-

acryloyl]-4-[4-(4-hydroxy-piperidin-I-
wWae®7322193 ) - but yl | -

[(E)-3-(3,4-D chl oro-phenyl)

[ (E)-3-(3,4-D chl oro-phenyl)

]- 4 [ 4- (3 hydroxymethy%g

424
pi peri di n-4-ol

[ 1,41 di azepan-5-one (raeQF/LP2007/053490

acryl oyl
(rar)_ 2 o, AQ PR, NP B W MY S B |
\Tavy J ||y\.|| U/\yllcl Ilyl "PUL \) IJI IJCl | (V] !I L |- Ul yl J
- [ 1, 4] [bitkiegppan-5-onpi peri di ne one |Zlintermediate 65)
[(E)-3-(3,4-D chl oro-phenyl) 426 acryloyll -4-
[ 4 (4 h‘ldr nyrnef =1V 4 h\lrlr et h_)’! 482 3
pi peri di i-[(B»§1(3-Gliort 3-fluofo-ghehlyl)di az &ﬁnogig
pi peri di 7 ﬁ%ﬁ P(}T/ EP2 490 - 160
4{15aC) - st/%%ﬁ 4\:49( g@j L{D ?’%ﬁ enyl kpd@2.590¢tyh-aydl] 478.4
Z4- [ 4- ( srikgldtdesreeylinputyl | Elaﬂ)dlazgzamydr 1%3 td €¥| §2)482. 3
pi peridi B-ode -yl) -butyl] - [ 1,4] dia ik
pi peridine one (rac, trans) -1-[(E)3-(3,4-Dichloro
(Tac, tra - Z-Tethyt - _phen acr;loyll - [ 4-
( 3- hydr(3%;@)-ﬁé'r@w[l@ér?'éfeﬂmsg%ffmf 3 (6A
met hyl - pageloyli43{4- Ipydrdayterh |ntermed|ate 87
419, 4{ d{ At dyﬂ% taAC }éﬁy f(bd};@; a-( spiro[2.5]octan- 4)01 478.4
trans) - slflf(g? :lbo‘it%]’?ll) ucyh or ) dpreRan- r(aﬁ&}ned{ﬂmé:gg;or o-
phenyl ) { aemmgl oyl ] - 4- [4(4f|uor03 429
pi peridin-3-0l 486.2 hydroxy-piperidin- | -yl)
- but yl ] 11@} @r 3@&@ )O3hg[014)1 di azepan-5-one (rac,
cis)-1-] h 1) l l or o (rac)-(5-methoxy-
417 fl ZHY acrt};lOlYS th - eridin.1 piperidin-2-yl)-methanol
yaroxymethy: -—me OXy-plperciii-i- (intermediate 67)
yl)-butyl]-[1,4]diazepan-5-one 496.3
-1-[(E)-3-(4-Chloro-3-fl -
(rac)-1-[(E)-3-(4-Chloro-3-fluoro (rac)-6-methoxymethyl-
phenyl)-acryloyl]-4-[4-(5-hydroxy-2- o
418 W thyl-piperidin-1-yl)-butyl] piperidin-3-ol
methoxymethyl-pipendin--yl)-butyls (intermediate 74)
[1,4]diazepan-5-one 496.4
(rac)-1-[(E)-3-(4-Chloro-3-fluoro- (rac,cis)-2-
419 phenyl)-acryloyl]-4-[4-(cis-3-hydroxy-2- | hydroxymethyl-
hydroxymethyl-piperidin-1-yl)-butyl]- piperidin-3-ol
[1,4]diazepan-5-one (intermediate 62) 482.3
(rac)-4,4-dimethyl-
(rac)-1-[(E)-3-(4-Chloro-3-fluoro- piperidin-3-ol
420 phenyl)-acryloyl]-4-[4-(3-hydroxy-4,4- (intermediate 84)
dimethyl-piperidin-1-yl)-butyl]-[1,4]-
diazepan-5-one 480.3
(rac,cis)-5-methyl-
(rac,cis)-1-[(E)-3-(4-Chloro-3-fluoro- piperidin-3-ol
421 phenyl)-acryloyl]-4-[4-(3-hydroxy-5- (intermediate 75) 466.3

methyl-piperidin-1-yl)-butyl]-
[1,4]diazepan-5-one




(rac, cis)-3-fluoro- phenyl)-acryloyl] -4-
[4-(3-fluoro-4 430 piperidin-4-ol 486.2
whyaroxiepi peridin- | -yl) -butyl] (internmedi aper/8B)007/053490
[1,41 di azepan- 5-one (rac)-11159_
[(E)-3-(3,4-Dichl oro-phenyl) (fac)-3-nethyl- acryloyl]

-4- [4-(3-hydroxy- 3- nethg hp bldln -ol 482.3
piperidin- |-yl)-butyl] —i?ﬁi—f%—égazepan 5
élnternedlate 101) one (rac)-1-

eyal Progdarqior Bkanplephdnd90) 432 acryl oyl ] -4-
[4 (3- met hoxynet hyl - (rac) - 3- Met hoxynet hyl - 496. 3

Riparto &F | -{y))3- Esm Mhithibo- f}ﬂléii ﬁzeﬁﬁﬁ 11521 (Blip@s-bdiyNe| 141diazepan-
&nﬁ(]é%nqulé éiﬂh?(z nﬁg}alydl;{lsplg @F Sﬂy fap ¢ agéi%ed to the appropriate amine

((T Ecihnfy), fvblidhdire elﬁ&dﬂlcoﬁﬁiﬂeraall}yév)nlhﬂé yt dre defcribedth the intermediate
?e acéne,pa? aaﬁ §or?e:e§0|$s| ?]pa’tul Q1u1%1) ia{f@na? grﬁ' g'oc&’n%h odl® added. The

or o- hen acr
fedet{@r Whmtbpms]zﬂak@@@t piqre nqrmmrazlulmfomg@ t]zen raised to 80 °C for a further
Pi/qﬂlgf”%l cpﬁ'fécqgﬂurlked ¥ied lBy%Yééﬂariﬂv@'Pﬁf (eedi ate 90)
41 di azepan one 2007/ 122103 PCT/ EP2007/ 053490
- 161 (rac)-1- [(E) -3-(3,4-Dichloro-phenyl) -
(rac)-3 435 acryloyl] -4- [4- (3-nethoxy- plperldln-l

482.3 nethoxypiperidine yl)-butyll - [ 149
Braagyslpan Congffind Name Amine MS:
No. (MH")

1-[(E)-3-(3,4-Dichloro-phenyl)-
2 acryloyl]-4-[4- (4—hydroxymej[hyl— 4Thyqréxymethyl— 4823
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine

one

1-[(E)-3-(3,4-Dichloro-phenyl)-
03 acryloyl]-4-[4-(3-methoxymethyl- (rac)-3-methoxymethyl- 196.3
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine '

one

1-[(E)-3-(3,4-Dichloro-phenyl)-
424 acryloyl]-4-[4-(4-hydroxy-piperidin-1- | piperidin-4-ol 468.3
yl)-butyl]-[1,4]diazepan-5-one

(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
05 acryloyl]-4-[4-(3-hydroxymethyl- (rac)-3-hydroxymethyl- 4823
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine '

one

1-[(E)-3-(3,4-Dichloro-phenyl)-
06 acryloyl]-4-[4- (4—hydroxymej[hyl— 4Thyqréxymethyl— 4823
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine

one




1-

(4-1 sopropyl
W@ 97322193 ) - but yl ] -

(3, 4-Dichl oro- phenyl) 1- Q/cl 05{ @p
[4 (4 cyclopropyl pi per azi n- S

[(E)-3-(3,4-Dichl oro-phenyl) 436 acryl oyl |
1- 1-1sopropyl
[ 1,41 di azepan 5-one 1- PCT/EP200B053490

- pi perazin-

437 acryl oyl ]
3 plpera2|ne

-4-
- pi perazi ne

[4-

-4-

l 411 Al a—2aoanan r\v\r\

J. yl } lJ J. =1 Ul az<pailir- \J UTIT J.'

[ (E) - 3- Br;a4)D| (:H“:ﬂl iﬂ(hélﬁhelniytq phgsgl)-

acr yl oyl Lol fi=A-fr-eX é/thlplpefaﬂfh 2-hyd thyl-

4wcycloae% ﬁe?%z% EQL 3 ( C%y frmmynw 1' 482.3

di azepa 1P5)-eb‘ﬁ§1 ELYl)flzLEyUélﬁi%dWeBF‘%ﬁr off é’lﬁfﬁ@ﬁiﬁl ) 439

acryl oyl bnéd-{4-[4-(2-nmet hoxy-ethyl)- [1- (2 -Methoxy-

ethyl) (511.3 piperazin 1 yl]- butyl{ [1, 4] di azepan- 5-

pl perazine one ra & [f (;3 D chl or o- phenyl)

(rac) - 3] étny! - P §2 ﬂﬂ?%’hxgkoxyngngegh%ﬁwL

440 pi p(=phd1yﬂ1)~dcr§zibyl4&2 43(3 h)ycbexyl gin-[1-yl) [

284]  di aé%%%p ﬁ('d[ﬁlief e 94) oré’ll?[erl in-4 '%4- 482.3

Ha 3- b%ﬁmoﬂ% EMpauhmkMﬁmwmmc

acryl oyl ] 14kmaﬁ@n1§one4] dlazepan- | {yl } 441 acid

nethylester 525.3 butyl) -piperidin44-yl] -carbamc

acid (inggenedi @Itaﬁs)??ﬁ)[ )@H"&’JD@QBFH [ 1-(4-{4-

[ (E)-3- h4 E)l ch l ﬁ) h‘r&é Met hyl - pi(per i dltmnsD-—Ay-IF.luoro—

@ﬁél oy{}lg ;IW )09&5'1’0 T ﬂ'é‘l%ré?rfﬁn 1- )Iplipef,ﬂi%l_ggﬂbam c 486.2

acid ne oRBP din-1-yl)-but
yir ) igbridin-1-yl)-butyl] (intermediate 89)
[1,4]diazepan-5-one
(rac, cis)-1-[(E)-3-(3,4-Dichloro- )
henvl lovl]-4-[4-(3-f A (rac, cis)-3-fluoro-

430 E Zny)’ac_ry O_’;_' 1 1_) b' tucl)]ro— ] piperidin-4-ol 486.2
y rozlcy—plperl R ylbuEr (intermediate 93)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

loyl]-4-[4-(3-hydroxy-3-methyl (rac)-3-methyl-

431 aclzry 021’ ) 1_ l; b_ tyl ro?; c—;ne v s piperidin-3-ol 482.3
piperidin-1-yl)-butyl]-{1,4]diazepan-5- (intermediate 101)
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

432 acryloyl]-4-[4-(3-methoxymethyl- (rac)-3-Methoxymethyl- 196.3
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine '
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

433 acryloyl]-4-[4-(3-hydroxy-pyrrolidin-1- | (rac)-Pyrrolidin-3-ol 454.2
yl)-butyl]-[1,4]diazepan-5-one
(rac, trans)-1-[(E)-3-(3,4-Dichloro-

henvl lovl]-4-[4-(3-f A (rac, trans)-3-fluoro-

434 phenyl)-acryloyl]-4-[4-(3-fluoro-4- piperidin-4-ol 486.2

hydroxy-piperidin-1-yl)-butyl]-
[1,4]diazepan-5-one

(intermediate 90)




but yl)

(rac)-1-

[4-(4- |sopropyl

a2

-pi peridin-4-yll|
(internedi ate 39)
w@ eaeh22103 (E) - 3- (3, 4- Di chl or o- phenyl ) -
-4-
plpera2|ne 509 3

- met hyl
acid nethyl ester
| sopropyl -2 443 acryl
3- nethyl

ik

nethy

=2 o o

-carbani c ester

C\A

PCT/EP2007/053490

b |
DUt yti

ptpetraziri—t—yH LCIJ(J.II 5O
D007 125108 EPE0OTHOBRODhen 167 2 one, 1
45E) - 3- { Jedrobd ol 2 33n{%'ﬂ%k¥ péffnacryl - 4- 482.3

{4 (4-me ﬁg)?l?lrretL oxy mi‘rt1 hyl { nd@boZpiperidine

pi peri di #V hu.tx}i AL ﬂﬂlﬂzﬁpﬂn 2- O[ﬂel 4] di azepan-5-

piperidine one (rac)-1- [(FE)-3-(3 44D chloro-phenyl)

(rféw) ( SingmJ(s 4@1’&M1|O%’Ehen}4)' [ 4- (3] hydroxynet hyl Ol3

plpPrl 4 erl din-

#462,F) P Tt R et eesoy (1| Aok e BBRebigRe | 1953

(rac)- 1 BIK)EBuﬂﬂH[BAIMﬂepzkﬂ 8ramephenyl ) -

(rac)-3{nmet hoxynet hyl - acryloyl] -4-

[4-(3-nﬁtg 4 t hyl pi|peridine 510.4

met hyl - piper; gﬁgqu)“ﬁlo? %hgdﬁa] (i nf arordb@EbLEYI31)

13, 41 dif agreloa- %L%h%cxdca@ypsi -Piperga)- 3. - 493.3

(3, 4-Di ¢hlygy. gu@ne[q?ql ahaggf%ﬁ)g 625 met hyl| PREIEAROy 1] - 4-

[ 4- (2- hy droxynet y 7 piperidin 2 yl) -nmethano

496.3 t=piperi -Dut)lj (intermedi at e

34) [1] 41% éz(é»éa‘ﬂlcg Oéﬁé?ilfl?‘/i)c)

448E) - 3- ( Icrgtol |ehl DL Dcph@iyity)-piperazin- | 1-Cyclopentyl-piperazine | 521.3
1-yl)-butyl|-[1,4]diazepan-5-one
1-[(E)-3-(3,4-Dichloro-phenyl)-

439 acryloyl]-4-{4-[4-(2-methoxy-ethyl)- 1-(2-Methoxy-ethyl)- 113
piperazin-1-yl]-butyl}-[1,4]diazepan-5- | piperazine '
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

loyl]-4- [4-(4-hydroxy-3-methyl (rac)-3-methyl-

440 et 021' ] 1' 1; b' tyl]r(ﬁyé;];ne " .| piperidin-d-ol 482.3
pipericn1-yy-bulyli-l LA dlazepatizos (intermediate 94)
one
[1-(4-{4-[(E)-3-(3,4-Dichloro-phenyl)- o )

lovl]-7 L4]di Lyl) Piperidin-4-yl-carbamic
441 acyiey __ _(_)X_O_ ’ 1azepanj RS .| acid methylester | 525.3
butyl)-piperidin-4-yl]-carbamic acid | i
(intermediate 38)
methyl ester
1-(4-{4-[(E)-3-(3,4-Dichloro-phenyl)-
[ (l {1] [7( ) ([14]d-1c oro;la elr}ly) Methyl-piperidin-4-yl-

442 acyiey __ _(_)X_O_ Hldlazepaniyl . carbamic acid methyl | 539.3

butyl)-piperidin-4-yl]-methyl-carbamic . )
) ester (intermediate 39)
acid methyl ester
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac)-1-Isopropyl-2-
443 509.3

acryloyl]-4-[4-(4-isopropyl-3-methyl-

piperazin-1-yl)-butyl]-[1,4]diazepan-5-

methyl-piperazine




(rac)-4-
448 piperidin 3 0l
wd 2obp/1ehiexepan-5 (i nternedi ate 91)
[ (E)-3-(3,4-Dichl oro-phenyl)

met hyl - acryloyl] -4-

482. 3 pi peri di n-

[ 4- (3- hydr oxy- 4- net hyl

[ -yl) -butyl] -]

#8 (rac)

one (rac) -BET/EP2007/053490

acryloyl]-4-[4-(2-nmethoxynet hy
2 ||L—,thu\yn'€thy| 4964 pt pclldlll- | yI) -bdtyl] = [

1, 4] di apepan-5- piperidi ne one

(rac)-11[(E)-3-(3, 4-Dichl oro-phenyl)q{ (rac)

3 hydr et l"\\ll act \1| r\\ll 1 4 r/| ( ”ydroxy 3 450

pi peri d| 4E)GB (AQSD]Shloh}L@hﬂWhet hyI -piperidin- | -yl)

- but yl ] _ 1 di azgpam3xangnédel

444ac)-1 O%% %E‘ ﬁﬁﬁ‘g% &rgﬁenyl) _ Qt _X’% f 496.3

(rac) - 31 pErehdiy )hlwtyl g14)dazepen-yt oy [piperigine

[4-(4- hydpexy-3- piperidin-4-ol WO 2007/122103

PCT/ EP2 )07/ 053490 -163

met NOXY - eridi T4 (internedi ate

36) [1 Ifc Ilé{gﬁe) 3i>8- I().)lﬁ]élo}/o %Jheny )y (rac)-(3-methyl-

rac) - 1] ployB-£ 31-6-Brabkananpionyl ) | 20

%4(5ac) 4 e&gqxp\{- 3@4115_%_ 2&)# gyl ] - 4- [ 44 PRSI HER - methanol | 496.4

met hoxylrél% y}f PESEE ) 4 ymet hyl - pi(pgédntidirte 30)- Y1)

-but yl ] | {L.pldeepati-pengi nt er nedi ate [ |1, 4]

di azepan-5-one 37) N [1-(4-{4-[(E)-3-(3.4-Dichloro

N Pi per il diny.4-1yk)-4%3 4BheR6ta-ph loyl] -7-oxo- [ 1,4]

di azepan (éaSFOQ.[g ) aget am de fh ALY | (rac)-3-methoxymethyl-

Y byegoyPr bet Aty rtuaet am de, (faehididine | 5104

Sy P e PAE By - : .

) (intermediate 31)
[1,4]diazepan-5-one

_1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4)j (j h d1C Omt}; 1e I;Y) (rac)-(2-methyl-

447 e OY]__ _[__(_ yaroymerye piperidin-2-yl)-methanol | 496.3
methyl-piperidin-1-yl)-butyl]- _ _

(intermediate 34)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[4-(3-hydroxy-4-methyl (rac)-4-methyl-

448 aclzry (_)Y_]_ -l4-(3-hydroxy- —Tne " piperidin-3-ol 482.3

piperidin-1-yl)-butyl]-{1,4]diazepan-5- ] ]
(intermediate 91)
one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
_4-[4-(2- - -2-meth hyl-

449 acryloyl|-4-[4-(2 methoxyme-thyl (r-ac)- -met oxymethy 196.4
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | piperidine
one

~1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4)j (j ] d1c O;O phenyl) (rac)-3-hydroxymethyl-

450 ;CZ orll- '[h'l( i _r;)_xy'l -1) b | Piperidin-d-ol 498.5
yaroxymethyl-piperidin-i-yl-butyl)- (intermediate 35)
[1,4]diazepan-5-one

451 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac)-3-methoxymethyl- | 5125

acryloyl|-4-[4-(4-hydroxy-3-

piperidin-4-ol




(rac, trans)
pi peridin-3-ol 4
w@ eowraeatexli ate 10

- 4- et hyl -

454 - 4-
82. nmet hyl

0)

5

[ 4-
- pi peridin- |
[1,41 di azepan-5-one (racPe1EP2007/053490

(t

rans- 3- hydr oxy- 4
-yl) -butyl]

[ (E)-3-(3,4-D chl oro-phenyl) (rgc trans) - 3- et hyl -

acryloyl] -4- [4- (trans -4 hydroxy 3 455
- ) Al 4109 L | n- P~ | \,I . N ]
lJI lJUI I \¥ | = Ul 0L, J IICL LILI T~ Cl | UI ||' = = Uu y J
(inter m=medt@cygE)hyl-ﬁane¢ﬁlrdﬂabelpﬂamL 5- c)rﬁmtf(rmd)aiel36)
[ (E)-3- fl Q,Td?Zg%]noﬁ%nghenyl) (rac) - 6- A_za-
acryl oyI 4- hydr oxy- 6- aza 456 E>p| ro [2 5]
octan-43 [2 AD) -Dut}[/1
1, 41di az érga)nl( (B3l d?lsliﬂ@r%mglen‘/@:one ({acidymathoxy- 31
[(E)-3-(3c AD(ADU’Q: 13 (raC) S-Maho@meymyl]
12 [ 4- I‘/Slk)t?r 0xy- 5-a I Bpi& _p¥ o‘%t an-(B-toI : 526.6
1905 SHATIA TSR Rerifinh) Gietosgiate
(i nt er medl,atdeaz®@In-5onene (rac) - 1- 37)
[ (E)-3-(3,4-Dichl oro-phenyl) (rac,cisg)-3-nethyl-
acryloyl ks 1474 [A714S1-S - 3-net hyl 458
pi peridin N Llflgjf 41%((2(153;,5(344% rﬁ;)\e{élr:illrl in- | -YIN-PigeuititH-}-vi-{ 1, 41
‘éﬁ3azepanphef(}11htl@vlﬁﬁldh7a®@ bled | diazepan- Scetamide 509.5
1-yl}-butyl)-piperidin-4-yl]-acetamide
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci l[(4)[4 ((t ;chocio P Zny) (rac,trans)-4-methyl-
454 acryhoyll]—- ) ;1 ralns—l)—by rl(;xy— ) piperidin-3-ol 482.5
thyl- -1-yl)-butyl]-
me Y_ Piperain=1-yl)-buly (intermediate 100)
[1,4]diazepan-5-one
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci l[(4)[4 ((t ;chocio P e?)ny) (rac,trans)-3-methyl-
455 acryhoi']'_ ] d ralns'l)'bytrﬁxy' ] piperidin-4-ol 482.5
t - -1- - -
me Y_ L (intermediate 95)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[4-(4-hydroxy-6 (rac)-6-Aza-
456 ac%'y oyl]-4-[4-(4-hydroxy- —aza—- spiro[2.5]octan-4-ol 494.3
spiro[2.5]oct-6-yl)-butyl]-[1,4]diazepan- | | ]
(intermediate 81)
5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
loyl]-4-[4-(8-hydroxy-5 (rac)-5-Aza-
457 e OZ 5'] 't; i)’;r:)l{]y'[l-zz]:_ spiro[2.5]octan-8-ol 494.3
spiro[2.5]oct-5-y)-butyl]-{1,4]diazepan- (intermediate 98)
5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- )
lovl]4-[4-(cis-4-hyd 3 vl (rac,cis)-3-methyl-
458 e 021' N 1; :s' 1_] ’['lzzy_' e ;’ piperidin-4-ol 482.3
-1-yl)-butyl]-[1, -5- :
pipetidin-t-yl-buty fazepan (intermediate 96)
one
459 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (4-methyl-piperidin-4- 496.3
acryloyl]-4-[4-(4-hydroxymethyl-4- yl)-methanol




one 459 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl) -

(4- et hyl - pi peridin-4- 496.3
waeooyhzibi - 4- [ 4- (4- hydr oxymet hyl -4- yl) - et harol/ERD07/053490
2007/ 122103 PCT/ EP2007/ 053490 164
met hyl - pi peri di n- I -yl) -butyl6? (internmedi ate 32)
FHA4t—dirazepan-—5—eone—1—{E)—3-(34brechtoro-pheny)—
acryl oyl }neimdwer{délﬁlh&)db@w et hyl ) 4éntermediate 32)
2- Met hyl apmy ethanQl,.442. 3 nethyl-am no] -butyl{- [
1,4] di a?ep}gﬁa%}gone i- [(E) 3-(3, 4- D| chl or o- phenyl)
461 acry %%)J_ (Z2-hydroxy-ethyl ) -ethyt—=
2- Et hyl i a1 pdrigieh o pheny ino] -butyl{- [ 1,4]
di azepa 1aéyg,mq 4{4&@()2 }Jydk(g)gz)etﬁ 1{-3, 4- Di{chl or o- phenyl )
{60ac) - (2 yl o (22hyigolopetagtiangl | 442.3
pyrrol i g mal?yl IH)mO 4@?’[}/ 14¥d1]azepaL-%-
nmet hyl - pyneol i di n-1-yl)-butyl]- methanol (internediate
[ 1,4] di azepan-5-one 34)
(rac)- N[ [ chI or 0-
(rac)-Pi lé[éé)zl?’jréé I%?E?g%gﬁﬁ@nyl ) -acny orﬁll] -7-0x0- |
4614] di aZ@IW]aWL or:ts rﬁs&lr@@’r@hﬁé@ﬁm- E251?1 ylamino-ethanol | 456.3
1_‘ yl}- bUtaM"Jlﬂo PR '}J @'4%13’&}5]&11 saaRt am de ester
(i nternedi at e 40
[(E-3- |oro phe y|) 3
acryl oyl Krackl ? 343 ﬁyI&‘Fgl %HY rret 94@;619 et Yl'
pi peri di aaﬁ@l éﬂ-%(ﬂhy@doﬁﬁhﬂﬁylm 1-yl )-pk;)ttb}lﬂl]n 2yD)- 1, 4]
Mazepan- 5 one 1- thanol (int diat 482.3
[ (E)-3- :rgnejr yé)lpé/ﬁro gl—g—lg@nlwt 465 methanol (intermediate
acryl oyl J+.4tdigkepan-bmbut yl - pi per azi n-{134)
1- I sobufyl - pi perazine 509.4 yl)-butyl] - [ 1,41
d:r gé)epapu'éc%he [ @‘%& I('E‘)blca(szD{lc‘}ﬂcL&E) JrdPPhddaahb .0
ZE phenyl) acryloyl]— —oxo [1,4]diazepan- | carbamic acid methyl | 525.4
1-yl}-butyl)-piperidin-3-yl]-acetamide ester (intermediate 40)
“1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11][(4); ((j h d1C Ogoapd'e ny’[il . | (rac)-3,3-dimethyl-
464 e 021' N 1; b' tyl]r(ﬁyé;]c’l_' e 5Y piperidin-4-ol 496.4
ppendimn-1-yl)-bulyll-L LAl dlazepan-o- (intermediate 97)
one
1-[(E)-3-(3,4-Dichloro-phenyl)-
465 acryloyl]-4-[4-(4-isobutyl-piperazin-1- 1-Isobutyl-piperazine 509.4
yl)-butyl]-[1,4]diazepan-5-one
N-[1-(4-{4-[(E)-3-(3,4-Dichloro-
(rac)-N-{1-(4-{4-[(E)-3-(3 -1c ore (rac)-N-Piperidin-3-yl-
466 phenyl)-acryloyl]-7-oxo-[1,4]diazepan- ) 509.4
R i acetamide
1-yl}-butyl)-piperidin-3-yl]-acetamide
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
lovl]-4-[4-(1-0xa-8-aza- 1-Oxa-8-aza-
467 ac%'y o spiro[4.5]decane 508.4
spiro[4.5]dec-8-yl)-butyl]- . .
) (intermediate 27)
[1,4]diazepan-5-one
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(rac)-11[ (E 3(34D|chloro phenyl){ (rac,cis)-4 469

acryl oyl 4- methoxynet hyl - 512.4

net hoxymjg‘iaﬁ%/' %ﬁé)péi?gllﬁ% rq'@flﬁnyl)but) a%’-ass'q'

ngigperi dil ner3togl]-4-[4( d4-8ilgdspasat-5- one mmftthmxymbitla}tle 49) =12.4

ac) - 1 0 1) i g2 .

(rac, ci ‘>§Tg @ éﬂ%ﬁl}éff' p? 31951 Hl)pﬁ?tw p-1per1d1n 3 ol

acryl oyl ] LAldiazepai- é-OZBlfrret hoxy- 4- met héyeratedipte 4526, 4

net hoxymethyl -pi peridin- | -yl) -butyl] - piperidine

g :r 22 )ef T‘?f(a%} %EE)]% gi 4%1@141%&@%%2;3)3?) B1)ac, c&s) 3 methox;a—él—

zﬁ;ol acr yReylop! ‘&?4 gs- 3(1’{1?t§ 3 hydrn?ﬁ? oyymethyl- 526.4

ydr oxy lTﬁidﬂh’dxynﬂe&ﬁllénpelﬂMd{ (DM)IT&MWL Pipdesidéehien{inkermetate

- but yl ] gl eridi ol [1,4]di azep%rfj 5- one

(intermé Az5B"- Erél(‘?) 1-

[(E) 3—{34-bBrechltore hcn I II(J.C ulf\ \3 |||:Lhu1\y

acryl oyl ](rac)flr-l ([B)-3-¢Bg- Blchletchphyny&) 472 (paqtmms}iﬂﬂ 4-yl)

- met hano 4 X B 4pi perigj Wvl-

1]-4- 4
shutyl | Q?‘]‘% &bgglgrg yf% - ?’Hr?xj’_'me v 498.4
droxymethyl -piperidin-1-yl)-butyl]- piperidin-3-ol
[1,4]diazepan-5-one (intermediate 48)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- )
] (rac,cis)-(3-methoxy-
acryloyl]-4-[4-(cis-3-methoxy-4- L

472 L piperidin-4-yl)-methanol | 512.4
hydroxymethyl-piperidin-1-yl)-butyl]- ) )

) (intermediate 50)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac,cis)-4-

473 acryloyl|-4-[4-(cis-3-hydroxy-4- hydroxymethyl-4- s12.4
hydroxymethyl-4-methyl-piperidin-1- methyl-piperidin-3-ol '
yl)-butyl]-[1,4]diazepan-5-one (intermediate 52)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac,trans)-4-

474 acryloyl|-4-[4-(trans-3-hydroxy-4- hydroxymethyl-4- s12.4
hydroxymethyl-4-methyl-piperidin-1- methyl-piperidin-3-ol '
yl)-butyl]-[1,4]diazepan-5-one (intermediate 53)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- | (1ac)-6-methyl-

475 acryloyl]-4-[4-(5-hydroxy-2-methyl- p-1per1d1n—-3—ol 4824
piperidin-1-yl)-butyl]-[1,4]diazepan-5- | (intermediate 66)




[1, 41 di azepan-5-o0ne
(rac)-1-[(E)-3-(3,4-D chloro-phenyl)- (rac,cis)-4 473
waewyhzaby - 4- [ 4- (ci s- 3- hydroxy-4- hydr oxyrret hyPCHEP2007/053490

512. 4 hydroxynet hyl - 4- net hyI gg peri di n- -

rrethyl pi peridin-3 -ol yl) -bu yI] - [ 141

nnnnnnn aneo—f(i+ nt ar

ul al_cpa I J- UIICT \ LILLS 4! IICUI (J.L C \JL

(rac)-11pg€) - 3- (3, 4-Di chl or o- phenyl) (rac,trans)-4

474 acryloyll -4- [4- (trans - 3 -hydroxy-4 -

hydroxyrethylb-4—5124

hydr oxy frétahjll - QE)H%t(hyquhlpm polémyd)-1 -

met hyl - pi %WO:){Q keé Qbutyl] - [ (ekp-hydroxymethyl-

gicazepan {1 ate 53) piperldm 3-ol 498.4

(rac)- 1 [ny@px@net@yhpweﬁmok oh) prgrisl ) (gm 10) 6B hy !

475 acr Yl pY|diaApdifs oaehydr oxy- 2- net h)l B pert di r? - ol

482. 4 plper|d|n | -yl)-butyl]-[1, 4] dijazepan- 5-

(rnter 07/ 122103 PCT/EPZ00/7 053490 -

166 one %1”@?)5&) ?E%g‘f'é%fﬁ%‘cl@lgr%ljéfr&’@l or 9« pdlgﬁer@ylrﬁewth(g,ﬁ,ac)

- 6- hydr xRyl y4-14-aGhydoyyrheths-5{ 4- ( %- roxg

Hi7peri din 'eﬁ@é" _419§mﬁn N é;lrbo );{rret hyl - pl%@ﬂd&?' =y} m-ewa}l(’l o123

- but yl ] P? &Y e 6 F 41 di azepadmidenes?)

(rac) - 11 [[.¢iaz8pdr854nBi chl or o- phenyl ) (rac) -

(5-met hoxy- acryloyl] -4- [4-(2-hydroxynethyl-5 477

pi peri di rara% YlpEy ﬁ%ﬁ@%@hloﬁégh&ﬂﬁet NoXX) ALRELLS-B- |

-yl) -but I nt er medi a dlazepan -one

{7r8ac) 1 WE oyB-4-4-4o- bV‘éII‘?P%ﬂdnE)tﬁ@ﬁXIP) methoxymethyl- 5423

r acl) 4 eglﬂr er1d1n }1 -yl) bl;]tyl] p1per1dr1]n 3-ol ol -

acryl oyl ] r oxy-4- met hoxy- 2 t y

542.3 ol gl&ﬁ%ﬂé 5 NSi peridin- | -yl )(mq%m%wgg)

pl peri diln-3-ol r1 /I'I di n-:apanl 5—one it ermediate 68)

( gaC) t ﬁ [(€akE)- -13{5)3343 @rmlhhl«)r@phhqah)yl ) - (rac?—6—methoxymethyl—

- o-NMELho Y4 14-(5-h 2-

479 éé’&}lfo’yn Ith §5 _Ydr_Z’_(y i) buryt], | PPeridin-3-ol 512.3
met olxyme Yrpipendin-ioyl-buiy” (intermediate 63)
[1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac,cis)-2-

_4-[4-(cis-3- . hvl-

480 acryloyl]-4-[4-(cis-3-hydroxy-2 h?/drc?x?/met y 498.3
hydroxymethyl-piperidin-1-yl)-butyl]- piperidin-3-ol
[1,4]diazepan-5-one (intermediate 62)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-

181 acryloyl]-4-[4-(4-hydroxy-4,4-dimethyl- | (rac)-4,4-dimethyl-
piperidin-1-yl)-butyl}-[1,4]diazepan-5- | piperidin-3-ol
one (intermediate 84) 496.3

(rac,cis)-5-methyl-
(rac,cis)-1-[(E)-3-(3,4-Dichloro- piperidin-3-ol
482 phenyl)-acryloyl]-4-[4-(3-hydroxy-5- (intermediate 75) 482.3

methyl-piperidin-1-yl)-butyl]-
[1,4]diazepan-5-one




acryl oyl

nmet hoxynet hyl
w®3)07/12219311 di azepan- 5- one

| -4-

-piperidin- | -yl)

[ 4- (5- hydroxy-2 479 pi peridin-3-ol
-butyl] (internediate

512. 3

PCT/EP2007/053490

methoxymethyl-piperidin-1-yl)-butyl]-
[1,4]diazepan-5-one

piperidin-3-ol

(intermediate 71)

(rac)-1-[(E)- 3(34D|chloro-|q§;nyl) (rac,cis)-2 480

acryloyl] 4 [4 (cis- 3 hydroxy - hydroxynethyl 498. 3

sl

Ilyul U/\y ICLIIyI ||JC||U||| | 'UUL

pi peridin n |NT(@BﬁéJ§ReﬁtFé)62)

(rac)- 1. (r[df)ag %éélﬁ%@ﬁ?@?%ﬁ@ 51 M&ﬁoxy 5.

acryl oyl |3,4-hidrlorb-hlyehyDxacrioyi-diaxet h) %]m vl

ac)-4 | I meueRyMetyiy 1, 41

%lhazepa Tl]‘a’ei i %Q%; i Yﬁ %Egll') %jeth X%%‘er ﬂtrﬁ4§4)) 496. 3

(rac, ci $)n Cn@trh‘ vl-p{peaidirc# 9}l 1- [ (E) A 3,4:Dic

pi peri di B:35,0lde482 a.cétar‘mde (1nterme81ate

phenyl ) {acryl oyl ]-4-[4-(3-hydroxy-5- |(Pnt er medi ate 75) |583.3

482.3 et hyl - pi peridin- | -yl) -but)I] [1,41

di azepan one 0 2 Ly - 167

- (rac); @f(zR é gé@ SZ@QDD‘%% Q% 1\8’2@4 R 5RS) - 5

, 4-Di mhmyél eyl Yi-[aer Ydéym 2~ )i@ethoxymethyl-
hox ({ 228y, d 1-y1)-but 1 d 3-0l

(1, 4] di azepan | _yl}g%:fpen in- g) u %1per1 in- oy

met hoxym{s% MqlaZﬁpeHb 19%€ N 4 yl ] ntermediate 74) 512.3

piperoxitdiynacetam d-ed- (inter nred_j_a_t_g_a_gel_am de 69)

583.3 (rac, trans) 1- [éE) 3- (3, 4- D ¢htaya- (6—

(rac, t r akeyl-g-Ad4-(BHERY 7(3»éclPlyh]@W] -4#4dI %{ };oxy 2-

et NOXY I3 Bl -a PR w&a)tm dwz@@ﬁqtdl s but tyl]

8l per’h ¢ g t E— - dro drlneatflel ainerldI%[]E p(lpemtdm

74) 512, %lb » q yaroxy YePIP acetamide (1ntermed1ate
3-yloxy]-acetamide

72) 555.3
-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4)[5 ((: b dlc 0r20 phenyl) (rac)-2-Methoxymethyl-

486 acryhoy]' 'th'l e rzxyl -butsl piperidin-3-ol 5123
met olxyme YEPIPETIA Ly byl (intermediate 73)
[1,4]diazepan-5-one

-1-[(E)-3-(3,4-Dichloro-phenyl)-
(raci 11[(4)[;5 ((53 ! dlc or20 p :;1};) (rac,  trans)-6-Methyl-

17 a?ry ('Z']_ 1_ l; b_ tyl]r(EDICYA;]c—lfne " 5 piperidin-3-ol 1823
pipericn1-yL-bulylil LA dlazepatizos (intermediate 70)
one
(rac, cis)-1-[(E)-3-(3,4-Dichloro- | (rac, cis)-2-

488 phenyl)-acryloyl]-4-[4-(3-hydroxy-2- Methoxymethyl-6- 526.3
methoxymethyl-6-methyl-piperidin-1- methyl-piperidin-3-ol
yl)-butyl]-[1,4]diazepan-5-one (intermediate 64)
(rac)-1-[(E)-3-(3,4-Dichloro-phenyl)- (rac)-2,6-Bis-

489 acryloyl]-4-[4-(3-hydroxy-2,6-bis- methoxymethyl- 556.3
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(rac)-2-[1-(4-{4-[(E)-3-(3,4-Dichloro ( phenyl)
-acryloyl] -7-oxo- [ 1,4] diazepan Hydroxynet hyl - 485

w@e@entdon- 3-yl oxy) - 31-yl{ -butyl) PCT/EP2007/053490

- 6- hydr oxynet hyl - pi peri di n ac%gm de (internedi ate
yl oxy] -acetam de 72) 555.3

1. I (E\N_2_ (92 A

) - but ﬂ JLp j’[ﬁ IBkes73) [1,41 diaze an50ne
Ltérbac) - 1- Of’ L}W csﬁfB % phenyl (’(“rt%fgle diafefy) 498.3
- 6- Met h ]Plpeﬂldlff EyDeRuRYr oxy- 2- met hyl  482. 3

-
b

P
L

( (@, } . L\I_} J \\) = D \Jhl UI U phCIIyI }
(rac) - 2{ Met hoxynet hyl - acry ﬁ - 4- | [(thc)-3- Mytﬂlpmethyl-
486 pi pefiadi- lh QE)0$ (5123131110?@? @Wi/)netr c}jeﬁ)ﬂdgﬁ_glcﬂil n-

487 pi pianud]mazap@i sqinperidin- | -yl) |-butyl] -[1,41
di azepap-5 (internediate 70) one (rac,

cis)-1I-](E)-3-(3,4-Dichloro- (rac, cis)-2 488

phenyl ) -acryl oyl ]-4- [4-(3-hydroxy-2- Methoxynethyl -
526. 3 et hoxynet hyl - 6- et hyl - pi peri din-1 -

met hyl - pi peri din-3-ol  yElaniplesd91-494] 1, 41

di azepan-5-one (internedi ate 64)

GEAGA o bddale Bt ERafiplh 84-250- phenyl ) - (rac)-2,6-Bis

489 acryloylj -4 [4-(3-hydr oxy- 2, 6- bi s-

Kgé mf:"?) gyl QI:‘)I ?éﬁ Q’Céll%gt 3h ﬁiglg)]-e}tal?%glé Er?@/lﬂ—k—é)xo 1 43{(!11azepan 1-
i prtr@fﬂﬁﬂdéltyde Kﬂr)teM@d?éﬂ@@)l(EZ]rﬁﬁloBCiH BEROO7 @H34BAdded to the
aHPrf)}% %Cé I}f (%él OFNtélh are glllﬂjer commeraaqlly avglla‘qle KNeftye described
acthy hmyﬂnjlechaa;e sqcﬂo(lsfdﬂybwﬁd)hyaﬁesl(ly pte@awédplamenbépymﬁgse -Borane
complex (25 ul, 8M in pyridine, 0.2 mmol) and acetic acid (25 ul) in EtOH (0.5 ml). The
reaction was then shaken overnight, concentrated and the residue purified by preparative
HPLC.

Example | Compound Name Amine MS:
No. (MH")

1-[(E)-3-(4-Chloro-3-fluoro-phenyl)-

loyl]-4-[3-((+, cis)-3-hyd 4 (+, cis)-4-Methyl-
491 acryhoyl/ eridi ICIT) ! lr]oxy piperidin-3-ol 452.3
t - -1- - -
me Y. PIPETICIN- YL PIoPY (intermediate 85)
[1,4]diazepan-5-one

1-[(E)-3-(4-Chloro-3-fluoro-phenyl)-

loyl]-4-[3-((-, cis)-3-hyd A (-, cis)-4-Methyl-
492 acryho}ll o d _’lasl)_ o rlc])xy ) piperidin-3-ol 452.3
t - -1- - -
me Y. PIPETICIN- Ty pIoPY (intermediate 86)
[1,4]diazepan-5-one

1-[(E)-3-(4-Chloro-3-fluoro-phenyl)-

loyl]-4-[3-((+)-4-hydroxy-6 (+)-6-Aza-
A~ - + A~ -b-aza-

493 oy yaroxyhrasa spiro[2.5]octan-4-ol 464.3

spiro[2.5]oct-6-yl)-propyl]- i i

) (intermediate 82)

[1,4]diazepan-5-one
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met hoxynet hyl - pi peridin- | -yl) -butyl] [ 1,4]

di azepan- 5- one Exanpl es 491-494 Ceneral Procedure for
wax@nptass 491- 494 A sol ution of PCT/EP2007/053490

3-{4-[(E)-3-(4-Chl oro-3-fluor 5 henyl ) -acryl oyl ] - 7- oxo

-[ 1, 4] di azepan-1- 5 yl {-propi onal dehyde (internediate

a0 /n I\ H N‘I:In

RPN C WJ\
oo)—© o1 H—DOC=—(0—o—m Was—ag

approprlétéEhhﬂﬁéﬂﬂ@Diiﬂnokyph%mbch a 3 gk%ger
ComMer ci g v, scri héd” t he
494t er med lebé)yf;}eég ﬂ| g(g f@ar&g]%dgr%y a fispistl2yp] petepdrad 464.3

sol utio 1512#0 ﬁﬁﬂ‘i’%%ﬁéi*@éﬂ%ﬂe compl ex gﬁeﬁﬂedfaﬁé\%{)&

pyfidine{L@ﬁaum&nigoaed acetic acid
(0.5 mM). T reacti on was then shaken overni ght,

concentrated and the residue purifred by preparative

lo HPLC. Exanpl e Conpound Nane Am ne MS: No. (M)

1- [(E)-3-(4-Chloro-3-fluoro-phenyl) (+, cis)

-4-Met hyl - acryloyl]-4-[3-((+, cis)-3-hydroxy-4 491

pi peridin-3-ol 452.3 nethyl-piperidin- | -yl)

-propyll (internediate S@aniées%fsqiﬁzepan- 5-one 1-

[ (E)-3-(4-Chl oro-3-fl uoro-pneny ci s)-4-Methyl- 492

acryl%yl] 4[32( CIS) 3 q¥droxy 4 piperidin-3-ol 452.3
opyl | (internedi ate 86)

[1,41 dlazepan-5-one 1- [ (BE) -3-

T4-a6hipengdoBof 4-UdH( 0 @higrlybyy-6-azd-sforohz atoaer i) pydﬂyl -[454]diazepan-

5 é’)fg gﬂygroc?lgortd%)fét%m?e?%té%;’ lOic’lprlngn% p%q f/’l ?zag 1@3}% C?? 1- yl) 1,1,3,3-
82pmeflylwrdniinakepdnoHpbnephdd (2007, 042 1oR0l), the appropnate
EX %(D@P 2 983/ 19%”161%(31 ml) was added Et;N (21 ul, 0.15 mmol) and the mixture

shaken for 1h. The reaction was then directly purified by preparative HPLC.

Example | Compound Name Acid MS:
No. (MH")

1-[(E)-3-(3,4-Difluoro-phenyl)-

lovl]-4-[3-((-)-4-hyd 6 (E)-3-(3,4-Difluoro-
495 ac1-'y ol]-4-(3-((-)-4-hydroxy-6-aza- phenyl)-acrylic 448.4
spiro[2.5]oct-6-yl)-propyl]- A
aci
[1,4]diazepan-5-one

1-[(E)-3-(3-Chloro-phenyl)-acryloyl]-4-

[(E)-3-( p Y)- ryloyl] (E)-3-(3-Chloro-
496 [3-((-)-4-hydroxy-6-aza-spiro[2.5] oct-6- o 446.4
_ phenyl)-acrylic acid
yl)-propyl]-[1,4]diazepan-5-one

1-[(E)-3-(5,6-Dichloro-pyridin-3-yl)-

o] - 13-(()4-hvd ] (E)-3-(5,6-Dichloro-
spiro[2.5]oct-6-yl)-propyl]- (Example 12B)

[1,4]diazepan-5-one

498 1-[(E)-3-(4-Chloro-phenyl)-acryloyl]-4- (E)-3-(4-Chloro- 446.4

[3-((-)-4-hydroxy-6-aza-spiro[2.5] oct-6- phenyl)-acrylic acid




- 169 1- [ (E) -3- (4-Chloro-3-fluoro-phenyl)

(-)-6-Aza- acryloyl] -4- [3-((-) -4-hydroxy-6-aza 494
wepiora2]i23 5] octan-4-ol 464.3 Spiro [2.5] octP@GFEPI07/053490

-propyl |l (intermedi ate 83) [lqé _di azepan- 5- one

Exanpl es 495-498 GCeneral Procedure for Exanples

Anl: AnQ E T

o nf
ro oA DUD CIIDI UII UI

4- [3 (( YD4thﬂ}ék9kﬁﬁazﬂkéﬂmpo[2 5] oct - 6-yl ) -propyl ] -

[ 1, 4] di azepan- 5-one di hydrochloride|(intermedi ate 92,
O—t—mwl)-—0-(F-azabenotrazel 11133
t et ranet hyl ur oni um hexaf | uor ophosphate (46 ng, 0.12

nmol ), the appropriate carboxylic acid in DVF (1 m)
was added Et 3N (21 ul, 0.15 mmol) and the m xture
shaken for I h. The reaction was then directly purified
by preparative HPLC. 10 Exanpl e Conpound Nane Acid MS:
No. (M+) 1- [ (E)-3-(3,4-Difluoro-phenyl)
(E)-3-(3,4-Difluoro- acryloyl] -4-
[3-((-)-4-hydroxy-6-aza 495 phenyl) -acrylic 448.4
spiro [2.5] oct-6-yl) -propyl] acid [1,41

di azepan-5-one 1- [ (E) -3- (3-Chloro-phenyl)
-acryloyll -4 (E)-3-(3-Chloro- 496
[3-((-)-4-hydroxy-6-aza-spiro[2.5]oct-6 446.4 phenyl)
-acrylic acid yl) -propyl] - [ 1,41 diazepan-5-one 1-
[ (E) -3- (5,6-Dichloro-pyridin-3 -yl)
(E)-3-(5,6-Dichloro- acryloyl] -4-
[3-((-)-4-hydroxy-6-aza 497 pyridin-3-yl) -acrylic
acid 481.3



spiro [2.5 ] oct-6-yl) -propyl] (Exanple 12B) [1,41
di azepan-5-one 498 1-[(E)-3-(4-Chl oro-phenyl)-ac
WO 00014122403 (E) - 3- (4-Chl oro- 446.4 4-h dro 6- azBEBEP2007/053490
iro[ 2. 5] oct-6- phenyl) -acryLHglgcid WO 2007/ 122103
PCT/ EP2007/ 053490 - 170 yl)-propyl] - [ 1,41
di azepan- 5-one WO 2007/ 122103 PG&/LERP2007/ 053490 - 171
Exanpl es 499-501 Cener 24 é%%gi%ii;or Exanpl es
499-501 A sol ution of
eraryl-Droceddiaor Bydmpliesy¢93-20In- 3- ol  hydr ochl ori de
(internmediate 84) (0.15 mol) in DVA (0.5 nl) was
Addedoh @f(Ila@t-@i@nﬁﬁ?ﬂliypp@eﬁ@mxs'-gﬁh;(cit}oakﬂcaﬂga@dim%ﬁﬁ@a@e54) (0.15
ener ou atul a of cesium carbonate added. e
Pt T PNRIbEN St B Figen i SOGaC0 Dippagd o
gandralis spatilayof pesiurh earbpuste fad éell. bYh preagramavistwhetiaken overnight at

L T T T N

oxiranyl methyl - (rac)-1-[(E)-3-(3,4-Difluoro-phenyl)-
[ 1, 4] di azepan- 5- one
acryloyl]-4-[2-hydroxy-3-(3-hydroxy- (Exanple 177A)

Bebndle 4 ChuffioimuNImI peridin- | -yI) ppokmRyl | 499 [ | Ms:
1, 4] di azepan-5-one 1- [ (E) -3- +
W9=Chloro-4-fluoro-phenyl) 1- [ (E) 43- (3-Chloro-4- (MH")

acrvliovil -4- T (R -3-hvydroxy-4- (3.
4 Y Y HAP 2Rl A S AL g

fl uoro- thenyI )Eacrgll oyl ] - (rac)-1-[(E)-3-(3,4-
hydr oxyq 4, 4-di et hyl - pi peridin-1-yl) |—.4- (( )
-2-oxiranyl-ethyl) butyl] - [ 1,4] cﬁgﬁg%édﬁ%?ﬁﬂe
[1, 41 diazepan-5-one 496.3 500 (i ntermethyité¢ 56) 1-
[(E)-3-(3,4-D chl oro- 1-[(E)-3-(3,4-udgnggﬁg@gHgnyl)-
phenyl) 1 agLy i 9YE) 343 4-Difluoro-phenyl)- (1,4]diazepan-5-one
acryloyl]-4-[2-hydroxy-3-(3-hydroxy- (Example 177A) 466.3
4,4-dimethyl-piperidin-1-yl)-propyl]-
499 [1,4]diazepan-5-one

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
acryloyl]-4-[(R)-3-hydroxy-4-(3-
hydroxy-4,4-dimethyl-piperidin-1-yl)-

1-[(E)-3-(3-Chloro-4-
fluoro-phenyl)-acryloyl]-
4-((R)-2-oxiranyl-ethyl)-

butyl]-[1,4]diazepan-5-one [1,4] diazepan-5-one 496.3
500 (intermediate 56)
1-[(E)-3-(3,4-Dichloro-
1-[(E)-3-(3,4-Dichloro-phenyl)- phenyl)-acryloyl]-4-
acryloyl]-4-[(R)-3-hydroxy-4-(3- ((R)-2-oxiranyl-ethyl)- 5123

hydroxy-4,4-dimethyl-piperidin-1-yl)- [1,4]diazepan-5-one
501 butyl]-[1,4]diazepan-5-one (Example 172C)




acryloyl]-4-[(R)-3-hydroxy-4-(3- ((R) - 2 - oxiranyl -
ethyl) - 512.3 hydroxy-4, 4-di nethyl -piperidin-1-yl)-
WO godfizhiex epan- 5-one 501 butyl] - [ 1, 4] di azepemEB200TI@S3490
(Exanpl e 172C) WD 2007/122103 1PET /| EP2007/ 053490 - 172
Exanpl es 502-505 Cener al Proce ure for Exanples
502-505 A solution of (r e
- 5- net hyl - pi peri di ne- 3- éssi)o 505| de (internedi ate
75) (O 15 mml |n DVA (O 5 mM) was added to the
a8 ¥EKaipplen>03>empl ) and a 5 generous
spatul a of cesi um car bonat e added. The reaction was

Afg@lraméh akedc, Q‘ié@%nﬂngﬂh%rl 9ipen§i@1e@ olfiydt &hestideandediddest ¥3) (0.15

&é{;@ edgi\%[l%e( [ edl)% ad%ﬁﬁ}g é %/_}geprlf;lpr(l%i e%p;%@(]@tﬂoomglj@ an% a

Qer{ef(El)s spat(1R-dPlaéstura cdrbbhate addgh el Jeaction was then shaken overnight at
é(é: ‘%;lrfgtﬁ)e]qe%}/c{ %1&5cﬁ§¥ﬁr1ged] ur&%g PX Iprepgra‘uve HPLC.

4- ((R)-2-oxiranyl -ethyl) -

hydr oxy- 5-net hyl - pi peridin-1-yl)- [1, 4] di azepan-5-one
butyl] - [ 1,4] diazepan-5-one (internedi ate 56) 482.3
503 1- [(E)-3-(3,4-Dichloro

1-[(E)-3-(3, 4-Di chl oro- phenyl ) - phenyl)-acryl oyI]-4-

oyl R} - 3- Nydr oxy-4-(ci s- _
%ﬁ‘% Rpy| JCO@T%}'#?I\}”W% 3 hydr oxy- 5- rr&tpﬁ?& ep| perl din- | MS
No-yl) {1 [1,41 diazepan-5-one butyl] |- [ 1, 4] (MH")
di azepan- 5-one (Exanple 172C) 504
(rac)-1{[(E)-3-(3,4- D fluoro-phenyl)
(rac)-1{[(E)-3-(3,4-Di fluoro-phenyl) - acr%‘éo
acryl oyl ] - 4- [ 2- hydr oxy- 3- (¢ci s- 3- oxi r dntEnét @ thKBQ 3
hydr oxy 3-7Ef-Byh- (Bﬂ@l%r i Qi Bro- bherbﬂ [ﬂ]avofl(;phenyl) -acryloyl]-
di azepan- 5-one f 88 L | azepa{] ne
£xanpl ¢ aq_r‘ylpA}]— -5dg-3- ydroxy 4 (c1s 3- (R)- - 0X1ranyl ethyl)-
(rac) - 14 hi&oxp-s(@ethyDbipkomotphenyl ) - [1,4]diazepan-5-one
(rac)-l-%%ﬁl&g44663 ac 10 11 A% LS-%.(;Er%
“4-(cisd t aae%e%yps intermediafe 56)
482.3
503 1-[(E)-3-(3,4-Dichloro-
1-[(E)-3-(3,4-Dichloro-phenyl)- phenyl)-acryloyl]-4-
acryloyl]-4-[(R)-3-hydroxy-4-(cis-3- ((R)-2-oxiranyl-ethyl)- 4983
hydroxy-5-methyl-piperidin-1-yl)- [1,4]diazepan-5-one
butyl]-[1,4]diazepan-5-one (Example 172C)
504 (rac)-1-[(E)-3-(3,4-
Difluoro-phenyl)-
(rac)-1-[(E)-3-(3,4-Difluoro-phenyl)- acryloyl|-4-
acryloyl|-4-[2-hydroxy-3-(cis-3- oxiranylmethyl- 4523
hydroxy-5-methyl-piperidin-1-yl)- [1,4]diazepan-5-one
propyl]-[1,4]diazepan-5-one (Example 177A)
505 (rac)-1-[(E)-3-(3,4-Difluoro-phenyl)- (rac)-1-[(E)-3-(3,4- 466.3
acryloyl|-4-[3-hydroxy-4-(cis-3- Difluoro-phenyl)-




WD 2007/ 122103 PCT/ EP2007/ 053490 -173
hydr oxy- 5-net hyl - pi peridin-1-yl)- acryl oyl ]

w0 400022083 r anyl - butyl] - [ 1,4] di azepan-5- onECEEPR00}/053490
- [ 1,4] diazepan-5- one (intg ?edlate 58) 5 Exanple A
F|In1coated tabl ets contalnlng he fol |l ow ng

AN NI ANt o

oad Nt hao f
2 Ss—ean—pe—frantiractdr cu ||| &

} Ilul et CUITVCTTIUT UII(J.I
manner : | hpdposgicemethylPeipetidint eyl)- Ker nelacry@yhpbiirdxiodnyl-
formul al g 1 M croci

cel l ul ose %g @ﬁﬁdﬂg%%9Q3Qn@Eactose h)¥§gﬁshﬁ%amﬂ?an5
70.0 ng| Povi done K30 12 5 ng 15.0 my Onsélalut%meéiaéeri?ﬁ
glycolate 12.5 ng 17.0 ng Magnesium|stearate 1.5 ng
4.5 ng |(Kernel Weight) 120.0 ng 350.,0 ng Film Coat:
Hydr oxypropyl nethyl cellulose 3.5 ng 7.0 ny
Pol'yethyl ene glycol 6000 0.8 ng 1.6 ng Talc 1.3 ng
2.6 mg Iron oxyde (yellow) 0.8 ng 1.6 ng Titan

dioxide 0.8 ng 1.6 ng The active ingredient

is sieved

and m xed with mcrocristalline cellulose and the
10 is granulated with a solution of

m xt ure

ol yvi nyl pyrrolidon in water.
firaniple &y

conpressed to yield kernels of

The granulate is m xed

ium starch glycol ate and magesi unst earate and

120 or 350 ngy

Fﬂiﬁmeﬁtﬁe'd vabllats corhainkgrthefdloairg ihgedisatsedn e fanafactured in a

yeous olution | suspension of the above nentioned

FTRTOG 2007/ 122103 PCT/ EP2007/ 053490 - 174
Exanpl e B Capsul es containing the foll ow ng

Iiaedelitent s can be manuf act yrikd tabdeta convent | onal
Rehel:
Compound of formula (I) 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed
with sodium starch glycolate and magesiumstearate and compressed to yield kernels of
120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.



I ngredi ents Per capsule Conpound of formula (1) 25.0
nmg Lactose 150.0 ng Muaize starch 20.0 ng Talc 5.0
worgnod/17hes conponents are sieved and m xed and PCT/ERZH07/053490

into capsules of size 2. Exanple C Injection

solutions can have the followng conposition: Conpound
Xaml%r Ia () 3.0 ng Polyethylene dycol 400 150.0

cetic Acid g.s. ad pH 5.0 Water for injection

soI utions Ad 1.0 nl The active ingredient is dissolved
Capsalayiconttaméengothe Bglopanfinigeadéien@ spodie 00 fzotieredian @ porfvgntional
1%21 }Eg}lectlon (part). The pHis adjusted to 5.0 by
cetic Acid. The volune is adjusted to 1.0 m by
addition of the residual anmpunt of water. The solution

Igrddidriter ed, filled into vials using an Beppamsplei at e
over age and sterili zed Exarrpl e D Soft gelatin

I\r\v\r\ll ac At

0 the IUIIUVVIIIQ |||g|c P a can—be
EP%IE 8{;'{;631%18113 :’9 15 conventi onal manndr ﬁ&\@g

2007/ 122103 PCT/ EP2007/ 053490 - 175 Capsul e contents

Comgseund of formula (1) 5.0 ng Yell ow vYal)’éOQIOgrrg
Hydr ogenat ed Soya bean oil 8.0 ng Partijally

bydragenated—ptant—otts—34. 0 ng—Soya b i g
hﬁ%we%;f%}ﬁt of capsule contents 165.0 ng 8e| aF| n
capsule CGelatin 75.0 ng dycerol 85 %32.0 ng Karion
838c8.0 ng (dry matter) Titan dioxide O.4.-Gpg

5 The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions Ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
10  injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a

15 conventional manner:



5

Iron oxide yellow 1.1 ng The active ingredient is
dissolved in a warmnelting of the other ingredients
w@ea7tkmo3 m xture is filled into soft gel ati n PEPEP108%053490
of appropriate size. The fill soft gelatin capsules
are treated according to the ustal procedures. 5

asueconensf :
C e nmanufactured in a conventi onal manner .

Conpound of forrmula (1) 50.0 ng Lactosg, fine powder
CobpoOndrgf MENARATY 122103 PCT/ EP2007/ 0534930 mg 176
M cr ocri st aI l'ine ceI | ul ose (AVI CEL PH 102) 1400.0 ny

Iy al | 111 14 0O
g r uul \,cu IJU/\yIICL ||y| €erruroSe—T540 Ily
ol'y

Vi nyI pyrrolidon K 30 10.0 ng Magnes Uon%llgear ate
10.0 ng Flavoring additives 1.0 ng The |active
Hrmdrogehaeat Says beaxed Wit h | act ose, m crocr8&Gmgl | i ne
cel lul ose and sodium car boxyrret hyl ceI llul ose and

,+ Af ]
UIC UI lJUI_yVIII_yIlJ_yII4.kO|1J1,1 UII III
farti%lriyﬁyziiﬂ%ena! “anu nf}ltoe is mxed with magne33| ungt ear at e
andtheflavourlnq additives and filled| 5 into

Sarietsoil 10 WO 2007/ 122103 PCT/ EP2007/ 053490 mg 177
Claims 1 Conpounds of formula (I) RB R6 RS O RO A N

1 N I_)‘I’l D

Welg‘ﬁt ofrcap‘s’ule oty Tt REZR— 165.0 mg

Gelatin capsule

Gelatin 75.0 mg

Glycerol 85 % 32.0 mg

Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg

Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.
Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:

Compound of formula (I) 50.0 mg

Lactose, fine powder 1015.0 mg




(1) 5 wherein Ais aryl or heteroaryl, said aryl and
said heteroaryl being optionally substituted by one

wo eoovheaes substituents i ndependently sel ect ed PCDRP100B053490
group consisting of hal ogen, ggnz yl oxy,
heteroaryI-Cl.G al koxy, Cl1.6 al Cl. 6 al koxy and

hal A Al H H
%f%“mnﬁmf?%ﬁﬁ ryeguzgiliuiegfby Cl.6 alkfleﬁegﬁgxy; 10

Xis -N(Rl) (R2) or -NH(RD(R)(R7); i) |RL and R2 are
pottependenyinythybcealse ot her, hydr ogen, CU4® mgkyl ,
C3.6 alkenyl C3 6 aIkynyI hydroxy C2 |6 aIkyI CI 6

nnnnnnnnnnnnnnn
W l CyvUl UO.I r\yl y w T udal r\yl
EEp K“?hdod?fzf’o bi cycl oal kyl, phenyl G ?ylh?kw
heteroaryl Cl -3 al kyl, heterocyclyl or heterocyclyl
Mhbgdesalrkgtéaraten whi ch t he cycl oal kyl of sdi0dm@g 7 15
cycloalkyl and said C3_7 cycloal kyl Cl-6 aIkyI the

en Soi—¢ p..eny. C| 3 at Ir\‘y’l, t+he—t cuyl of
av%%ﬁ%#gygg? Cl -3 alkyl and the heterocyh%

sai d heterocyclyl and said heterocyclyl| C-6 aIka

are optionally substituted by one to three

substituents i ndependently sel ected fromthe group
{'g‘éﬁ% Hr[kg?cﬁént%d mﬁ 189?15%5661Hﬁcﬁcmst&lﬁﬂ@ééﬂ?fos%ﬁcbsotd[ﬁﬁn

rogen omto are at
tveb@ryowlm;ﬂytll@meuaod gtdrwlaet‘tdo‘s’tth pumistirbyf pREindprhelien in water.
f

SO ERhAHE Bk ARSIy SENE Sh M BT ARPA PR NR apd filed

thzﬁba$122103 PCT/ EP2007/ 053490 - 178 sai d

het erocyclyl fornmed by Rl and R2 being optionally

replaced with a carbonyl group; and/or one of the

ring carbon atons of the heterocyclyl fornmed by Rl and

RZ may be a ring carbon atom of another ring which is

C3_7 cycl oal kyl or heterocyclyl, one or 5 two ring

carbon atons of said another ring being optionally

repl aced by a carbonyl group, and said another ring

bei ng optionally substituted by C1-6 alkyl; R3 and R4

are, independently to each other, hydrogen, hydroxy,

C1-6 alkyl, C -6 alkoxy, C3_7 cycloal kyl, C3_7

cycloal kyl Cl-6 alkyl, C -6 al koxycarbonyl, 10

carboxyl, hydroxy-Cl.6 al kyl, Cl-6 al koxy-Cl.6 al kyl,

hal ogen or halo Cl1.6 alkyl; or R3 and R4, together

with the carbon atomto which they are attached, form

C3-




10

15

20

7 cycl oal kyl or heterocyclyl optionally substituted by
one to three substituents independently selected from

wo b@7gexoap consisting of Cl-4 alkyl, halo C - 4reid/kpi007/053490

15 and hal ogen; or ii) RL is _ ¥g[ogen, Cl -6 al kyl,
C3_6 al kenyl, C3_6 al kinyl, hydroxy C -6 alkyl, C-6
al koxy Cl-6 alkyl, C3_7 cyclqalkyl, C3_7 cycloal kyl
Cl-6 alkyl, C7-10 bicycloal . phenyl Cl-3 al kyl,
heteroaryl Cl-3 al kyl, heterocyclyl or heterocyclyl

Cl -16 al Kydmpotinds whioctutaié) cycl oal kyl of said C3_7

cycl oal kyl and said C3_7 cycloal kyl Cl -6 20 al kyl, the
phenyl of said phenyl ClI-3 al kyl, ¢t he;heteroaryl of
said heteroaryl CI-3 alkyl ppd eterocyclyl of

said heterocyclyl and said hefiero )6 al kyl
are optionally substituted by e
substituents ing y filom t he group

NHal ogen>@r 25 X
Yth the _qi rfgen

which R4 is attached and the1 4
said nitrogen atom and sai dRcar bo If any, form
het erocyclyl optionally substitut one to three
substituents independently selected fromthe group
consisting of CI-6 30 alkyl and fluoripg;, WO

2007/ 122103 PCT/ EP2007/ 053490 - 179 R and R6 are,

i ndependently to each other, hydrogen, fluoro, Cl6
Hh@?ﬂlor C3 7 «cycloalkyl; R7 is Cl6 alkyl; R8, R9,
R10, R', R12 and R13 are, independently to each ot her,

hydr ggens arlPllér ikdsBhryRkaid aryEdnd s BeteRJaky %éinﬁ@}ﬁ@nall substituted
hydr oxy, cyano, NR&%E alo CJ
n

, h Iogen Cl6 al kyl,
BY R4 10 thyegreay tesnigndapapgenticaclested fiagm e spUipcaiisighng of halogen,
BimzfloRl ket =@, SARbGALKYAlkylCE; SalRd GaldoNylkoxy, or said aryl
il oy L2y g - b ouanciig o
andyeiy baetoan] heas Qoo Stikguisbby CuRBIYIEn< i) NRaRb,
-OC(O) ORa, Cl-6 alkylsulfonyl, Cl-6 alkylsulfinyl,

C - 6xal kyLihr'or*$6r plEmYJ(ROPRENY! C -3 al kyl
heteroaryl, heteroaryl Cl-3 al kyl and heterocyclyl,

and..t he _,ph | of said enyl and sai henyl .3

2l | ThemR e Pt RlE e Bt e L Co o alkenyl

het er oa:rqlgl,6 03, Bldpky C%pﬁkylhel,bﬁkﬁfymc‘aﬂm, (eichgoalkyl, Cs 7

optional |y substit yt y, one to.three . substituent

i ndependdHer %s(gtéégﬁygghﬂ? lb‘ﬁ’(ciqﬁikyé’rp&ﬁﬁﬁc%ﬁ§ { ihﬁ"ﬁr%’lrifl Ci-5 alkyl,

hydr oxy, hegdtadRlyl dRadrocyclyl C, ¢ alkyl, in which the cycloalkyl of said Cs 7
cycloalkyl and said Cs 7 cycloalkyl C, ¢ alkyl, the phenyl of said phenyl C, 3
alkyl, the heteroaryl of said heteroaryl C, 5 alkyl and the heterocyclyl of said
heterocyclyl and said heterocyclyl C, 6 alkyl are optionally substituted by one
to three substituents independently selected from the group consisting of RY;

or

R' and R’, together with the nitrogen atom to which they are attached, form
heterocyclyl optionally substituted by one to three substituents independently

selected from the group consisting of RY, and one of the ring carbon atoms of
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15

20

25

30

hal ogen, CI-6 alkyl, halo ClI-6 al kyl, hydroxy Cl-6
al kyl, Cl-6 al koxycarbonyl, acyl, 15 C(O NRaRb,

WO NRAAL(1Q) - Rb, -NRa-C(O -ORb, -NR a-C(O -NRb, PCT/EP2007/053490

- NRa- S02- Rb, - NRa- SC2- NRbR', »OC( O NRaRb, - OC(O) ORa,
Cl -6 al kyl sul fonyl, Cl- 6a|ky|su|finy| and Cl -6
al kyl t hi [galel] STH :
het er ocyglﬂﬁ%[bg%c&gl I%Elin%%ﬁ‘éﬁ yr epF ggﬁﬁw t K(P%Pl&égg with a
car bonylcagooylgroia, ana’h)rand R are independently
hydrogen or Cl16 alkyl; 20 n is an integer of 0 to 3;
mis an | k! R b
5; or pro %ﬁglg r%fcaﬁ) rrré(grglsjto fqgglﬁeér&? Z%Ogg?(gb}gal dnd may be a ring
t her eof ;carbshetenf alumhegsngwhleh Vi (éae qyddalkﬁt%‘ dletefE@YtﬂWe one or

term"ar, ;

b Epatly RS aRRRGHLLT Rd ART e bl oi;%ﬁél?;%—%}#g&d bya
non- ar ortatbiooylrgm@p, and shid-apgdlei ong helhg ap‘sor@ﬂlyfsaluﬁtltut@d by Ci6
ni ne ﬂ%‘gatoms in which one to three ring atons are

het er oat’o i ndependently selected from N 0 and

S(On (where n IS an integer fromO to 2), the
remaining ri Rgareﬂtlbrme,bederpgn@nﬂyttheaqhertmr‘ hedregea hydroxy, Ci alkyl,

nmeans a 5t

at ons had\}Fg é‘ one’ %IO?Wee Fi @aﬁkeﬁ?rlggﬁ(l Cl QalkBhfchBEny!,

i ndepencteIhObcyl bedrext-€ds alkdnC[\b algoxyaﬁdé yltheéogeermhﬁhOr@ s alkyl;
ring atops being C the term"acyl” means R-C(OQ-, in
which R1s C1_6 alkyl, halo C1_6 al kyl, C3_7

cycloal kyl or ~C3_7 cycl oal kyl C1_6 al kyl 2. The
conpound$ aad &ortgeiberntwitle iheicaibpn mﬁ@ whichohezara atlaghed, form Cs.

glr E | i ndé%p@g yCItOIr %e%%c?agbpq%ﬁgﬁ tﬁjt;[(l)%q ongko-@lreT substituents

hal ogen 1udephad@ﬂ®§electa<ﬂ frpin | thngromonm@ng #'Craplligy, élﬁh) Ci4 alkyl

R13 are ] Rd i s hydroxy, cyano, NRaRb
hal ogen g% g%g‘lqkyl haI o Cl.6 al kyl, hydroxy Cl.6

al kyl , 6 al kox 6 al koxy C1. k Cl.6
al kody cdk bbhxdmg@e;ﬂyl 6 311‘(‘2( O NRERDY L, kalw&ﬂabxy Crqgkyl, Ci6

N SR G m&%oﬁc’l\'%@«ﬂ S%%@S@kﬁ'@:d; alkyl, C; 1 bicycloalkyl,

al kyl sulrhenyliC: s@lkyb halekgard i fs heerogyclyl ayhetaipeclyl Cie alkyl,
phenyl, ;pRgRY thgc¥c'§0a"1’lk XF salld @e; cR)%kaIi %ndrh%fde('fg@acrgﬂloalkyl Cie

ClL.3 aI Kyl and het ero yl, enyl

pheny! aitiyl.ghé¢ phenyhefrpid iheng %l@}lwl thﬂeettr@@@/& obsajd hejeroaryl C, .5
sai d het h | SELRIMRAYL ahdyd @ﬁ‘ljyl Cp alkyl
the het g@?@%} f% ré égo&fs%on ' yc%%rs’cll t ut ec}ero o Y

t o t hr earsapisdriatly ewssittited )p@mﬁjl@rthtey substituents 1ndependently selected

from the group consisting of RY

R’ is hydrogen, C, ¢ alkyl, Cs 7 cycloalkyl, C; 7 cycloalkyl Ci 6 alkyl, halogen or
halo C,¢ alkyl;

R” and R’, together with the nitrogen atom to which R is attached, the carbon atom
to which R* is attached and the C, , alkylene between said nitrogen atom and
said carbon atom, if any, form heterocyclyl optionally substituted by one to
three substituents independently selected from the group consisting of C,

alkyl and fluorine;



20 selected fromthe group consisting of hydroxy,

cyano, NRaRb, hal ogen, Cl.6 alkyl, halo C1_ 6 alkyl,
whyaroxol. 6 al kyl, Cl.6 al koxycarbonyl, acyl PCT/EP2007/053490

-C(O NRaRb, -NRa-C(O) - Rb, NRIa]\] O - (Rb

-NRa- C(O) - NRb, - NRa- SC2- Rb, - NRA- SO2- NRbR'

aI ky&Wyf g%gg% %a? %Iﬁ RélkM{'Cﬁrgg Oggw())rro’ tgwogk?'l or Cs7

car bguloatkghs of the heterocyclyl bei ng optionally

repl aced mﬁth a carbonyl group. 25 3. The conpounds
accopdi ng- Eﬁy one of clains 1 and 2, wherein Ais
phenyl opi?ona1|y substituted by one to three
substjtuyents |nqepend§ntly sel ected fromthe group
consRSR Ry gt hal owel,” atse mdgpendgntly et eacl arher. hadragen, Ci e alkyl or
aIko& vE | kyl, Cl-6 al koxy and halo C1.6 al koxy,

or A |s eny optionally substituted by Cl1.6

al kyl enedi oxy. WO 2007/ 122103 PCT/ EP2007/ 053490 - 181

4. TRe eaalmpbgmsya@@cHRd% nbalpgﬁnaﬁy i, loglo € apkil, hydrexy Cie
ﬁleV‘ﬁleér Rk | SalkR | cfe ?HBzﬁgylb@ mﬁoﬁEarbwyl acyl, -

en at "I ndegen ect ed fron1t e gr

et UL CHE: §|ﬁ@¥*@ﬁlorlﬂ1ﬁe€(@) Niie iR SNR' SO
ﬁx‘“ﬁﬁl@ff %gao}m@ﬁy dtftg))@‘R al ﬂ@léalfbﬂyl“cl WIgAI&iIfny ¢S, alkylthio,

substitute en’ at ons
10 plmm ehdeh iy abiel, b@ttemrwlﬂmﬁqrpml rollkyl eod Sristdcigylognd the

ﬁ_l:ljlén?l[ biGi dﬁﬂ%n{fll anQlsh %h@h 13 aﬁcyf" tid he%er%rngi)&* staicp&'ter@aryl and said

accor O any

hﬁeltoemh Cx; alkyl, NjdRhe l(eﬁzgcyclylfoelmg'@tmﬁ%om@um@eﬁg three

% U%hg]l@de WhE! Sllygel@# d B85 ne gﬁ)@fco%stﬂ%dof%dfo%%octy&% NR'R",

hie conp accor
badegamf, Ccls alkmlshzﬂo &ndalkyl, hmrpéy - MkylsChgﬁdk@qeﬂbonxhlacal -
iC2 lo b7 _NR?-SO,-
1> cyc%%aﬁﬁyl %dy%?’%fb%egg?gggng )Eﬁ% N %31 » NR=50

NR'Ro- @Cc@nﬂw k;@qcnym Sy atigrl@ilfanilyC. mlkmllmman@@y 6
| k
?‘lgt}lg CyC )ﬂe ' ft Q g'l%g %}I@?g %%0%1/ C(?fl tFé( het?&gngl}a%emg optionally replaced
Wﬁhenndynﬁ@@nﬁﬁ,G al kyl are optlonally substituted by
one or two substituents independently selected from

t he g&ou k hydroxy,
hetegdgﬁgPd g%gﬁi%%héﬁqu&dg%&ﬁgtc%ﬂ% bunds accordi ng
to any one of claims 6 to 8, wherein Rl is hydrogen

20 and nRZ i sn heeger bl 31 . 10. The conpounds accordi ng
to any one of clains 6 to 9, wherein mtn i s an integer

of hIOQSgan%E;gfogﬁﬁ conpounds according to any one
of clains 6 10, whérein R3, R4, Rs and R6 are

hydrogen. 12. The conpounds according to clai m6,
wher B iRan gHegeref | foget her with the

or prodrugs or pharmaceutically acceptable salts thereof;
wherein, unless otherwise indicated,

25  the term “aryl” means phenyl or naphthyl;
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nitrogen atomto which they are attached, form
het erocyclyl optionally substituted by one to three

waeugtizioent s i ndependently sel ected from t he BCDEP2007/053490

consi sting of Rd, and one of 430t the ring carbon atons
of said heterocyclyl formed by 921 and R2 being

{ .
AL SR A LD BB RADY by OR[N i
Rig atodhsR2 winigh de ta thieaging emmipomme heterpatfmsindefeadentynglected from
ich 4 7 l.oal | : : )
SRR e ol RN g v .
optional l'y replaced by a carbonyl group, and said 30

@lﬁ@ﬁek har }\}\%bxfza)go /Eﬂngagls%ghb ch}lorﬂﬂ@ﬁlid iadtc@ﬂofb%to@b rﬁlg atoms having
711221
ﬁ%%ﬁ%%ﬂ%l&ed?@m&stls %HeBE thge SleqRR ARG flotnd S, the fémaining
Iﬂﬁltgel[@ﬁysélyécfor med by Rl and R2, together with the
ni trogen atomto which they are attached, is a
nmono-cycl i e radic or Six. ri 0 j
T RS e RO invhich KRG Pk o B Tyt Fagarloalior or
amrafyclomcpeam het er oat om i ndependently sel ected from
N, 0 and S(On (where nis an integer 5 fromOto 2).

e co nds a .cor di,n o ,any. one of clains 12
i T R s RS B LR oo by & T and R,

toget her with the nitrogen atomto which they are
Rt sratRedde, indepepil@atyitdyhch qiten, bydrdgeny G, ¢ pikgle Caz cyrydalkyl, Cs

120] df’s"ﬁ%“? ?qﬁg}it}ml‘g%%fgtﬁo!?hcg‘ylae%oﬁnésdiag)ég;di ng to any

one of clainms 12 to 14, wherein the heterocyclyl
RORTER B/ ' R amrth]F%zreIn}cdgegdner with the nitrogen atom
to which they are attached, is piperidyl or

Iy i
g?’r 20 hyg xg/[,zcy{u}o, e ha?oglq U(?l llﬁ/gt gogdévgﬂll%ﬁ lﬂrp}[ox&s 6 alkyl, C,.
bg’lkﬁt}’ @mdalﬁﬁxy @Qegé]t)ﬂ,e@l mlkdxyMnborml,talcyig@(Cﬁf\BnR oNRAICER)-R", -
1 | [ t
(Y, L SR R SupoRponal el ot o4y a0
@I(lﬁ@p)OR&@%laﬁdylsngomﬂ (Ehy&hﬂqdwl flrp'héhylalla’hhhohy]danyky)h@‘jyl €15 alkyl,

ﬁ%tf%rag'&’y neg /rf%l?'g{;ﬁ%%k}bgg gtlgrogy@r !1319&1 th%té)?ln%é?)tés i(ﬂ?henyl and said
ahatyh€r ; dilk}flgth‘ﬁ:fhlietel’oarﬂ dfisaié hetersiry amé mlué metirmyidslcz}addyi @nd the
t
B85ty BB SHeH R o€ B0 A9l B en
@mal fr@@ tiegroheonsinipgwiitigdracy ayadion iy R‘*E ,anlpgen é:l@falkyl halo C;.
er |
iRt Goultd Ueedi hBebT ) (IR R, AR goTl, e
a;'(o) ARy ATR-BR))-RR?, RR 8- 16 -NAF-8OpNR"8ge OC(O)NR'R”, -
OC(O)OR’, Cy ¢ alkylsulfonyl, C,_ alkylsulfinyl and C, .6 alkylthio, and one or two ring

carbon atoms of the heterocyclyl being optionally replaced with a carbonyl group.

3. The compounds according to any one of claims 1 and 2, wherein A is phenyl
optionally substituted by one to three substituents independently selected from the group
consisting of halogen, benzyloxy, heteroaryl-C, ¢ alkoxy, C,¢ alkyl, C,_¢ alkoxy and halo
Cy 6 alkoxy, or A is phenyl optionally substituted by C, ¢ alkylenedioxy.
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19. The conpounds according to claim1l, which is 25 1-
[(E) -3- (3,4-Dichloro-phenyl) -acryloyl] -4-

WQdoopA'lzmm' din-1-yl-butyl) - [ 1,4] diazepan-5-BIEEPDOT/053490

[(E)-3-(3-Chloro-4-fl uoro- pheQ%k) acryl oyl ]
-4-(3-piperidin- 1-yl-propyl) 1, 4] dlazepan 5-one,

e o vt SR AR g Pl Sopherein A is phnyl

subsi(itBitqel lpeoriedirwb hylogen axpms)mde[pellden]ﬂydelaczerﬁnmSthe geup

- (3 E chl or o- phenyl ) - acryl oyl
§0}1(s1%t1£1 ihi %ﬁe adl(d?ﬂug)ﬁﬂaﬁ'ﬁ l-yl}- P yl)- yloyl]

propyl ) - 1 3,8-triaza-spiro [4.5] decane-2,4-dione, 5
3- [queE)om@un(dS adcobiling kor- pieerfylajms hbr 4/,|v65crqm Adss phayl

udbi{%gé epan oﬁ ét&?sﬁﬁ@%&kaently sele¥edl froRf ﬂl%yérg)up C({ns1st1ng of

fHl&)inSar(d3f] ubridicah ito B.g-opRérpdsitioacr yl oyl ] - 4-
[ 3-(3-hydroxy-piperidin-1-yl)- propyl] - [ 1,4]

ia
? (B 'ﬁg@{bﬁp&%‘ gg(gnéﬁ neaocf rCl)’;l rgil f } 5 7wherem X is NXR (R,
di azepan-1I -yl }- 10
Z)r opi? comprends agogdiag so dpint 6[whastidetlenst2ngAER and R is other
ﬁo , 4-Di chl oro- phenyl) -acryloyll -4- [3-
? %f r'o- pyran 4- ylan1no) - ethyl] - [ 1,4]
dlaze an-5-one, (S) -1- [(BE) -3- (3,4-Dichloro-phenyl
8, ac r Yhogampaunds pgrording kg amoxipratclayns pynd &l whairgin R’ is hydrogen,
Yhiky1€6 dlroxy &, ohi aﬁjd ﬁz &an- cl@ﬁlﬁyl H’crter% iy, HetdrByclyl C, 4
Gtk

["or -
ilylpGr rocbIIQYd]loﬁu(IL gy éﬁ 9 alk‘?lgr §14P1k8?%1§ep@ih¥151116’ﬁ@Ch .

Jﬁ%aﬁ?ﬁ%&%’ s g%lgf%?&gagl &Qﬁ%?lg?ér@ég%ﬂar{dgg%mtér%cyc 11 C é 6 alkyl are

optaensjly sahskijdedRy oae wetm;spbstﬁu@m mdlﬂ’men ntly$ ectqérfapwhle group

goimﬂmé‘éf S PARRARp foferertitand e -

LS - hydr oxy- 4, 4-di et hyl - pi peri_ din- z Ig ﬁ
[ T hqyo@pgglybaaﬁccgdmgéo apy: pag ofidaims 6 to 8 wherein ydrogen and

k( @hegergé, | or o- 4-f 1 uoro-phenyl )-acryloyl] -4-
3- (3- hydr oxy- 5- net hyl - plperldln- I -yl) -propyll - [
4] dlazepan 5-one, 1- [ (E)
é@ @(ﬁp@@@% ﬁ@qw;q’h}lg _t%él@}yq)rquf]dalms 6 Eq9 Hy}hﬁr%gyn@n is an integer of
(%rbydroxy 4-met hyl - 25 piperidin- | -yl) -propyll - |
1, 4] di azepan-5-one, 1-
EE g T 3@ é@aé@%ﬂ% glc(?ozrgl)nggg %;@% i éallms I6]to 10, wherein R?, R*, R® and R°

are hydrogen.

12.  The compounds according to claim 6, wherein R" and R’, together with the
nitrogen atom to which they are attached, form heterocyclyl optionally substituted by one
to three substituents independently selected from the group consisting of RY, and one of
the ring carbon atoms of said heterocyclyl formed by R' and R* being optionally replaced

with a carbonyl group; and/or

one of the ring carbon atoms of the heterocyclyl formed by R' and R® may be a ring
carbon atom of another ring which is C5_ 7 cycloalkyl or heterocyclyl, one or two ring
carbon atoms of said another ring being optionally replaced by a carbonyl group, and said

another ring being optionally substituted by C,_¢ alkyl.
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aza-spiro [2.5] oct-6-yl) -propyll - [ 1,4]
di azepan- 5-one, WO 2007/ 122103 PCT/ EP2007/ 053490 -

wdad 87422103 (E) - 3- ( 3- Chl or 0- 4-f | uor o- phenyl ) - acr p¢DEP3007/053490

-4- [(S) -2-hydroxy-3-(3-hydr -
4, 4-di met hyl -pi peridin- | -yl) =propyll - [ 1,4]
F’J% '?lgea{l)ﬁ ?F 8&21‘?1{1% 60r %la1 ﬁ 9//]7 ereéré }hel hetﬁrj)cyclll fo[ningsi by R' and
{cb'gedreo xyth3h¢ oitepgda atmyrdtcnwlylcs i;hmrtatwattaphgb 1§ adinprno{cyclic radical of
I 4
fi _(%r Lf}:%ql?%ér/tg% i {NB%CPO(JnS %Iéc%é ?@%ggogiri,gﬁ %9?%10?1 ic_) he(IE')rogen atom,
{114?' bé a hetérdayain oxdepbrdendly sdpitecdofrp. 18] O end SEI)y (wheban islap integer
, 41 di azepan-5-one, (cis)-1-
@?EB 9.2)3- Chl or o- 4- f | uor o- phenyl ) -acryl oyl ] - 4-
[4-(3- hydroxy 5-nmet hyl - piperidin- |-yl)-butyl] - [
114.4] THd @iﬁ}&ﬂﬁl’& 28d00eding to any one of clalms 12 and 13, wherein the heterocyclyl
(E)-g-%s- | or o- phenyl ) acr¥ g) Q J
og;mﬁQ ¥ 9n% Ratagedbgr vgtlI t@e Q}t %@%{ m q)wbllcil ‘éﬁ iy Pt]tachecil is
iy éﬂldﬂ' @%ﬁﬂ’i@[h}@ -PPazi@fl, thorpholinyl, thiomorpholinyl or 1,1-dioxo-
ﬁ Di'chl or o- pyri din-3-yl)- acryloyl{ - 4.

@PW@U¥“Eﬂhydroxy 6-aza- spiro [2.5] oct-6-yl)
-propyl] - [ 1,4] diazepan-5-one. 21. A process for
nzan UTH@&diﬁpleld@ Qeqoeding so iy éierdfdlagng 1) to HwRereRbth©hefBocyclyl

LR e
g@@ﬁ@&%%oﬁﬁﬁﬂEPZOOW 053490 -185- R5 O R8 R4 R3

16. The compounds according to any one of claims 12 to 15, wherein the heterocyclyl
formed by R" and R’, together with the nitrogen atom to which they are attached, is
optionally substituted by one or two substituents independently selected from the group

consisting of hydroxy, phenyl and hydroxy C, alkyl, and/or

one of the ring carbon atoms of the heterocyclyl formed by R' and R” may be shared by
another ring which is five or six membered mono-cyclic heterocyclyl, one or two ring

carbon atoms of said another ring being optionally replaced by a carbonyl group.

17.  The compounds according to any one of claims 12 to 16, wherein m+n is an integer
of 1 to 3.

18. The compounds according to any one of claims 12 to 17, wherein R’, RY, R’ and R®

are hydrogen.

19. The compounds according to claim 1, which is

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(4-piperidin-1-yl-butyl)-

[1,4]diazepan-5-one,

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-(3-piperidin-1-yl-propyl) -

[1,4]diazepan-5-one,
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RHNnm 13 R1I0 12 R11 R (4) wth conpounds of
formula (5 A OH (5 0 wherein A, X, R3, R4, Rs, RG,

W) 07R210RI 0, Ri, R12, R13, mand n are as dePCTIER200TI053490

claim1. 5 22. Pharnaceuti cal gonpOS|t|ons conpri sing
a conmpound according to any of clalns 1-20 and a

phar pagsl ac

Compbiids LEcbite BRI A B A2 Siep i b orap)-
tIvddapenani const i ve  substances. 24. The conpounds
according to any of clainms 1-20 for use as therapeutic

actiyes 1 @@(ﬁm&lf)ﬂf {)Eé’ﬂﬁl)tJc@}ﬂéﬂ]imoxggg{élq’ﬂlazepan 1-yl}-

prophyl axi s o eases treatabl’e recept or
BioPEg I %fﬂazeé@lrsf‘%@ésﬁpsrz 4aijr’l°é‘§’on| st or CCR-5

receptor antagonist. 25. Use of conpounds according to

any ofl (B} (3% DTlielidOrok- pliertyh eacprieyp bt a8+ (drhydfoxyrde gh@satrpiptesidin-1-
r th h r d/ or prophylactic treatnent of

&1? aps'e]s ﬁélba?%ﬁe nga CCR-2 receptor antagoni st,

CCR-3 rece tor antaaﬁnl st or CCR-5 receptaor
ant agdni 51 (E)15 (B DigHeraugeerabosrdoviyy4t16- (étfwdrﬁqsmperldm 1-yD)-

WWL 4%1@2 h§%3§1?e is peripheral arterial occlusive
di séase, critical |inb ischema, vul nerable

Congeatva ekt A arBo P racpui 7 cayt AOAIn10

piopeh t I-ophy,8-disaheiropd. 5 ldpenfshgn i njury, stroke,
cardi onyopat hy, restenosis, rheumatoid arthritis,

di ab t F

Cr oh? E:)d?!1 ?ﬁgs@aﬁw}? nlryg %ﬁ ﬁ%é %Vﬁéﬁ%% opath |arcl: 4p%amlno)
ethildrldehdiorebais5sorRY and/ or burns/ulcers in

D abetes/ CLI or asthma. WO 2007/122103

F’CT / @?210@6 @%@chhior&%ﬁleaﬂ) alfyfoyl V0L 2 BRd@dSymethyl-pyrrolidin-

defin part|cularly wth reference to
PRl B fistness s

%Hﬂs
and processes
1-[(E)-3-(3,4- chhloro—phenyl)—acryloyl] -4-(2-pyrrolidin-1-yl-ethyl)-

[1,4]diazepan-5-one.

t¥r nedi at es, nedi caments, uses

20. The compounds according to claim 1, which is

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl|-4- [3-((-, cis)-3-hydroxy-4-methyl-
piperidin-1-yl)-propyl]-[1,4]diazepan-5-one,

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[3-(3-hydroxy-4,4-dimethyl-
piperidin-1-yl)-propyl]-[1,4]diazepan-5-one,

(cis)-1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[ 3-(3-hydroxy-5-methyl-
piperidin-1-yl)-propyl]-[1,4]diazepan-5-one,

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4- [ 2-hydroxy-3-(3-hydroxy-4-methyl-
piperidin-1-yl)-propyl]-[1,4]diazepan-5-one,

1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-[(S)-2-hydroxy-3-((-)-4-hydroxy-6-
aza-spiro|[2.5]oct-6-yl)-propyl]-[1,4]diazepan-5-one,
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1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[(S)-2-hydroxy-3-(3-hydroxy-
4,4-dimethyl-piperidin-1-yl)-propyl]-[1,4]diazepan-5-one,

1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[(S)-2-hydroxy-3-(cis-3-
hydroxy-5-methyl-piperidin-1-yl)-propyl]-[1,4]diazepan-5-one,

5 1-[(E)-3-(4-Chloro-3-fluoro-phenyl)-acryloyl]-4-[4-((-)-4-hydroxy-6-aza-
spiro[2.5]oct-6-yl)-butyl]-[1,4]diazepan-5-one,

(cis)-1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl]-4-[4-(3-hydroxy-5-methyl-
piperidin-1-yl)-butyl]-[1,4]diazepan-5-one,

1-[(E)-3-(3-Chloro-phenyl)-acryloyl]-4-[3-((-)-4-hydroxy-6-aza-spiro[2.5] oct-6-
10 yl)-propyl]-[1,4]diazepan-5-one, or

1-[(E)-3-(5,6-Dichloro-pyridin-3-yl)-acryloyl]-4-[3-((-)-4-hydroxy-6-aza-
spiro[2.5]oct-6-yl)-propyl]-[1,4]diazepan-5-one.

21. A process for manufacturing compounds of formula (I)

R8 R6 R5
O
R
0 R' R?
13
10 R
R'" R"
(1)

15 comprising a step of reacting compounds of formula (4)



10

15

20

WO 2007/122103 PCT/EP2007/053490

with compounds of formula (5)

OH

=
5) ©

, wherein A, X, R®, R, R°, R®, R®, R’ R", R, R, R, m and n are as defined in claim 1.

22.  Pharmaceutical compositions comprising a compound according to any of claims

1-20 and a pharmaceutically acceptable excipient.

23.  The compounds according to any of claims 1-20 for use as therapeutic active

substances.

24. The compounds according to any of claims 1-20 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases treatable by a CCR-2 receptor

antagonist, CCR-3 receptor antagonist or CCR-5 receptor antagonist.

25.  Use of compounds according to any of claims 1-20 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases treatable by a

CCR-2 receptor antagonist, CCR-3 receptor antagonist or CCR-5 receptor antagonist.

26. The use according to claim 25, wherein the disease is peripheral arterial occlusive
disease, critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable
angina, congestive heart failure, left ventricular hypertrophy, ischemia reperfusion injury,
stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable
Bowel Disease, Crohns’ disease, multiple sclerosis, neuropathic pain, atherothrombosis

and/or burns/ulcers in Diabetes/CLI or asthma.
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27. The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.

X%



