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PYRAZOLO [ 3 , 4-D] AZEPI NE DERI VATI VES AS H STAM NE H3
ANTAGONI STS The present invention relates to novel
w@yooanedses deri vati ves havi ng phar macol ogi cal aetT/EP1096/006613
processes for their preparation, to conpositions
containing themand to their use in the treatnent of
NeYRRtNGI[ ¢ A -DAAEiINY Chirat AT edi A0 LS SINYVE 32 A0MCERH3AS
(daxo Goup Ltd.) describes a series of benzazepine
derivatives and their use in the treatnment of
Tq%tepgég l g{vg?t)grﬁre rd%&ioélgl\/&%%fq/ éslrﬁ/éﬁ'\f'es(havungn'e}\armacologlcal
achiyityy plogegsesderatheis preparationatocconipgsiieas centaiaingddem|and to their use

in theardatmaitat meuiogiiat aas psydhiatiedisérdeder egul at ed
protein kinases. W02004008837 and W>200013508

wiagdyiRhTe LR Rrofp (8 ks ke a sdeS ALperaramte dsmstiyes and
thelpes0i0 thieeatireat opyauaiogiealdinarders. WE32Q046F13144 {Pharmacia Italia
S.PA. £ digBlos 828 BeliePdTthidylctelpyRa£IBL Whfh dr8 Ridthéd®toSbe ddul in the
el B AReEE |%ﬁ8€‘o°<ﬁerbéuIQ{eQ%Q&biﬂwés%&Ngﬁm%ﬁ%ﬁ and

WRPAPHES0 (ishibag {nayR Kasshedie) discippe, Rerzeng deBRtveR claimed to
besuseful 8y hpadididesi. ¢JA2E0 V22300 eleswibes pgrazple(ded9sves Uisefulias

caldiiah BR&G el ar§FIL—2 pddudtiofrid@BitersAct i vation of H3

receptors by selective agonists or histamne results

in the inhibition of neurotransmtter release froma
Thedyistamipedt3 eecepler israredriminantyopiressea istheimamualiamcentral
nehictis 3pstaeT (PNS) awith aiviinahepgessiondn perisheradisbuekercept on some

syﬁﬂ'path@grgﬂéﬂ/es fReRe a1 1§98) Hhér’id@%lrmaéol é§181§3|77)7 +183).
Al M2 b enthyE eV st Sttt o BRmtp e ks gﬁﬁvg’ﬂon of

nepegtragsmitien raleaserfrogn ayeriety oh diferenheerye rp@nulatlorts@rrtcb-sdlrmd
hudﬁ&zrﬁ@n@@&@@chmuaé@uﬁmurbr@ (Sepiivker emal( OrovderRundamallin.
n%ilr%%@l 8, '198 11'3 E Hdgh &;ﬁmg% o Eﬁgﬁp&;% stugﬂs 8Vé ShMifthat H3
[

anigSPB BN (a0 alRsur o TR rionse iyhis Piaf s i gerebral

codexrand hippoeainpuse relexant ta cagnitioh §8oodega gf sl dil 99%sInoThedlistamine
H¥vekagon iediLeulsLarl TiiMarpRhApp 263,267, BlRevier 8piehee B.V.). Moreover,

a rﬁ]n%e‘?’&#e%%rt@'}gthgﬂtég%}g havt cﬁe‘?n‘?&{%'ira{é‘&qﬁé ?ogﬂftﬁ QciBBe

AR AYRIIHS & HB\?QF%‘?\%%ICMS”B@Q& Rroy %@E 2331) in
roc(e@t mmjﬁisl induding the fiveahoice t@khabjectBeadgnitiRes eletaléd plus maze,
acddi<itid® 8) novENRSR afd bassHIdRIdancB aGiovani@let BB (209HIBEHSAL Brain
A i e S R, RRE1SSHd S nverse

agpRipigiSURR A $he ¢UrFREL PRNeSHioMld beynseliyd drdthe Gﬁmé%”t of cognitive
impdirhentsrér neurdbgiealstisemses setheasetizheimeds digeass atd ratated

negiogggggrgﬂveﬁ@)r@é,gsent i nvention provides, in a first
aspect, a conpound of fornula (1) or a
phar maceutl cally acceptabl e salt thereof )
Thepeesenhinrantioagireydes. & a fitst agpagt, mompcwdpf gquul?aﬂl)k%fla
phamadebticallCacdeptytié salt ereofwher ei n sai d cycl oal kyl

wherein:
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groups may be optionally substituted by C1-3 al kyl; X
represents bond or -CH2- , R2 represents -aryl,

w0 200yl025896/1 , -aryl - heteroaryl, -aryl-heterocycPgl/EP2006/006613
-heteroaryl, -heteroarylaryl, -heteroaryl-heteroaryl,
- het eroaryl - heterocycl yl, -heterocyclyl,
-heterocyclyl-aryl, - heterocyclyl-heteroaryl or

R'riygrserns ¥ Cl ydlkneiOzr aggliadipl pr wiEs-€i ncysdnatkyh mterein said cycloalkyl
émé)% é;\sﬁtf)e?’b tﬁ‘:"rHQuW%b%ﬁRﬁébCWt GaRps of R2 may be
X

bo% tuted by one or nore substituents
r(3 regent 2V\,hl ch may be the sane or different

RZaepresgnte Fards @rﬁarﬂcta@d hetesparyh eangrhslgroexshdi §ﬂeffgarﬂf -heteroaryl-
anahe@eshrylmetsroAry|, -sstaivaryl-heteracyclyl; hé&roeﬁ:lyﬁlj -Ihyte,rocyclyl aryl, -

hefd2b I é}cj Tyl O B8& Félr -6 al kyl,
Wht:gelcgggz s mﬁ(ﬂﬁ&h%ﬁx% o Ry e @%ﬁﬁubst'tuted
by-oB&-06 nairkyut;stlmm&:@% 1, 2@135waqchymay3@ mmmn@ oriiffesen, and

whidd are @eRlcted! frdNréHESgroup Eanshstiny oF ﬁﬂbé}éﬂ -hWoékR&;yano nitro, =0, Ci.¢

alkgpﬁ%%sﬁlﬁulqw%ag&%% %1-6 F&_)%ﬁ" - % -002R -
CQ%R&@M QR i’ 'C1_5 alkyl-
NR‘S@eREnGenalky- smaéﬁwm‘ﬁ&r-@emkym% I—Eyb cyatpalkyl-NR*R®, -
CONRFFE INRUIORFROCTRNIKY IWWT —8, DhlkjIUORREFILRRTBOUR®, -
oGSRIRE IR o oo ot (oo
indepegdently rgprsﬁerﬁrymgen Gresy 2l qu@eé%lﬂeN& Ramey &eripgent a
niteogeénwbhiainirey ieete@cgdyigiodp)pand he group consi sting of

wr',% n‘?g{enRs MRQK% b@%ﬂ@mall@@hﬂﬁvtut@d bl @nde nicke s@stituents (e.g. 1,

2 AT s o B 0 AR o
coogsﬁlrmﬁlhagogwb@tdurqm étﬁﬂ@ya@nosn'érp@ Ot sp ?Wfs thgregf
al kyl as used herein as a group or a part of the group

in bR& §5cedt, QQ@reglle@@ﬁt -8l §{ t O%P%%?éw&%t &euoangg}sa;s F}%@/ be

co y carbon at ons
OP%in%'eéFké}F&ﬁ 3|a ‘ude nethyl, ethyl, n- propyl

i sopropyl, n-butyl, isobutyl, sec-butyl, tert butyl
The-teemntayl, alkys Q@Gﬁ%d’heremﬁwgifoylb oP & paeof hheagrdub hefels ths @ linear or
errn:%eB %%F‘&at%h%dr‘&%ﬁ?ﬁh%] coﬂﬁqbﬂgﬁfﬁ?lhq@'Mr@ér?ét%nkoEﬁamples

of Lo UMK ety AU BEZPHy SOBEBip S Bl RRIEN, e buty.

tert patyb prompiyl,, Iscmeotw)bwppentyldydiewamﬂyhe likeycl ohexyl and
cycl oheptyl. The term ' hal ogen' as used herein refers

Thttegtrar‘@ fdﬁgg{()%gaq %lk%re,drh%relmé?g?sqg a%ratdrgt%P r?r‘?or%'i:‘?mc hiBfcarbon
ring|f Fito  CARAON AUOTHe {5 RENPISRcR! G CHFIRAIKYI TGS iBelude %éprgpyl
cybigblutylg eyclaptentyl i cyclobgkyderd cydlotrephadl ogen. Exanpl es of

hal oCl1-6 al kyI groups include fluoroethyl,

Tt}egérﬁj gf?fea}\h S us%r ! ! Llré*glrsqgtamﬁon@dch‘ol?gg t}ljéﬁnne-r&eiodlne atom.

use erern refer
nmonocyclic or bicyclic hydrocarbon ring wherein at
Thedasit ‘halo€, |, alkgl’ as usedhertinaefeExrgpCesalkyl gsauphagydesinpd herein

wHegih 46l R aBNG A ydrdRRHtéMlis replaced with halogen. Examples of haloC.. alkyl

groups include fluoroethyl, trifluoromethy! or trifluoroethyl and the like.

The term ‘aryl’ as used herein refers to a Cq.1, monocyclic or bicyclic hydrocarbon ring
wherein at least one ring is aromatic. Examples of such groups include phenyl, naphthy!
or tetrahydronaphthalenyl and the like. In one embodiment, the term ‘aryl’ refers to a Cs.
12 monocyclic aromatic ring, particularly phenyl.
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or tetrahydronaphthal enyl and the |like. In one

enbodi nent, the term'aryl' refers to a C6- 12
WOorRmwoensshé c aromatic ring, particularly phenyl PANEP1086/606613

"heteroaryl' as used herein refers to a 5-6 nenbered

nmonocyclic aromatic or a fused 8-10 nenbered bicyclic

aromatic ring, which nonocyclic or bicyclic ring

contains 1 to 4 heteroatons sel ected from oxygen,

Th@'tér’i'rpﬂ@fér@d?ﬁ %h%ﬂeraﬁ*@f@@ R% 96 rethbere® Ao dlie aromatic or a

og:'gé Imembtelrgc'ifit}lacw arqné t c rﬁlgy WNCL %é’r{?c%éll& cﬁ%?cg}fltc’ rlrl%/?ontalns 1
tO ﬂﬂnebez@atyms S@B@é@ﬂé@(ﬁ‘l‘ 9¥ygens@}{rﬁg%’km@$u ph |L§o£é§’6‘PﬂﬂS of sich
mdridcpdlicarerhatic ringgriasiyde thignyia ieylyfurazapyl, pyrdyyl, triazolyl, tetrazolyl,

m%%&)lﬁa&c% 1 tIm%%i?;P dtaz?bﬂ '|§Xﬁ|azélyfl'|§5>la'2b$iyl tﬁl%léﬁﬂyln;‘/}}ranyl

pyfal:fe‘y 8¥r"&l9|yﬁ8w' yﬁ&y{l% i3 rﬂﬂq tgga )ﬁ hd 15 like.
Exqmpiﬁsmlsuﬁyfuse@amajlcrmgs lrtqlmthnyl Iﬁﬁwmltﬁ'ﬂ Ayinazolinyl,
quidR&YY rptesiidnwl cinnBrre/, whthalmyndmlpylhyrmw indolyl isoindolyl,

azélﬂg&gl' Hdgwiln ﬂ%éaz%% %g;lg ﬁWrFB{ glem r r&Wﬁd i, B¥hzofuranyl,

'SQS’éH%H'ﬁ'PEé'nS? ”Z%‘?sz brﬁ”&%'?%‘i’%ly H%‘BS?&Q'%SF %”20'30"320'3"
bebeothiazalpix berrojdothideaiyt diemzaxasliazolyl, kb@nz@h@d@nolatajlq/me like. In

onB &AM ZAE Yérm ‘BeREcH N Reratdh Bl mBbERRI mbkssyclidaromatic
g YETERAE o 4 WS RER sQI@Et%E?r%Wm#xygEﬁfr‘ﬁfr gdrPart Sshur.

Mofe pacisHiBaY Jite 1N BeleepYIrsiars a4 1 MATPPEgdRoRaFIClS aromatic
ring wHidtusantaibs &t Ipastone witengen atarhand értond' diiesrdreterpgtoms selected

frohgg)@;ggnt,qtr@geﬁfg,d@mred nmonocyclic aromatic ring
Ich contains at |east one nitrogen atomand 1 to 3

ot her het er oat ons sel ected from oxygen, nitrogen and
Thedermhiheteraaysivi sefars taar 4 Gesroered maspexclic fipg gr 4 fused 8-12
mémlﬁred eityoizingyeticte may e saturatet! ws pdrtigiyl ensaturbtededhich
o@g’&*c'o‘? bidyBiit V\%HE tdIRY 1 l&?4 ﬁ@fe%a%rﬁé’ s@lécﬂé@rﬁtoh%mgen nitrogen or

SuBBHF FXATP S S BPBPOIS ARICIBPeE RYYFY Geb iy, pyrazolciny,
oxaralidinyk imigrzalidinyh piveriginapiresazimy!. m&mh%mb&wmp@hwmgs
thiaPSldWgE hwairrt@hyldvmﬂolaoeamyuai«naw oxeyareyt, alioxabiamyl, dioxanyl,
ongﬁ%ﬂ qﬂxg |an 'Eﬂt Qﬂﬂldl yd“rWurarR/'l @&Fdh%lrb‘{uranyl dihydropyranyl,

tefatgs mvr tfa RRH D b BN sirahysiptiopppny,
tetoatydentiyibpyranyxdiazepanyl, azepaawyand the like Expawm|as, of such bicyclic rings
inéW iRbSImyl, .somdbhhwbdnzoﬂ;rbmdr@rmuwmwl 2,3,4,5-tetrahydro-1H-3-

beﬁ?%fe%ﬁ?éd{&faw&g?’é ?lqbltﬁfé&ﬁ Eﬁﬂé( | In 5r€et érﬁﬂ%fd?h@ﬁy EHAtm

ro
Y ay be saturated or

hqtgrtolcgq desrhiop Adnppmoe
pattiadly epsatydatechm@@nybnqnydhq rIT@ ¢qn|t@ns Exaﬁpe@goajcpmg gelgcted from
oxggé‘d’ | Gittdgeh ioR §8IphiC INI6He paRftaldripythe térivhB@eddyblyl refers a nitrogen

co Faﬁﬁ'igoﬁét?%& H'%bgw(lzll | 7“ gyl benzazepi ne,

t et rahydroi soqui nolinyl and the Iike. In one
Thertboul initeogien cohtairtieg hetetveydyloefers ¥d a 4rfefmembetesl mordocyclic ring

wﬂmg{/ 8d saRASEY of bé"rtléilyn&ls\ém]rét@d NRiick homatyliarifg cBhitains at least

on% r{ltBAg%lnlt%?rg PS?R%&?@E‘? Iﬁteer Qtfom)snn%%@/c?éd frorh 'oggqe%o 'HH.%' Qﬁ or
suphuphexammes ef pEegseAni?Ning heleeoR/ElTSrOHES B @P%y@m'*dmw
azetdisyl spyaazulitingly exazotidingl, imidagdiding pipgcdinyl, pipenaginyheorpholinyl,
thlbﬁ{o%hoﬂh)tl rtﬂ%%Blthr@)thtB%yh ChRFAMsNEYI teliaBi@bByridhyR

tetﬂah@drop@pmlde inyl, ranzep F\)llll gzerplan)q and the like.
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whi ch may be saturated or partially unsaturated, which
nmonocyclic ring contains at |east one nitrogen atom
w@na7023506 3 ot her heteroatons sel ected from oXBQERP2006/006613
nitrogen or sul phur. Exanples of nitrogen containing
het erocycl yl groups include pyrrolidinyl, azetidinyl,
pyrazolidinyl, oxazolidinyl, imdazolidinyl,
In phe@embddiment, RirppreaentayCs.; eystophkyl (ergy lcyclobutyl, cyclopentyl or
cytiBhOIB WHeRkih e cyddaiigEglougidaptionBNdams MUt by C,. alkyl. In a more

paf G BE RTBPHRTAL R TEhGR SN RSMstll W e cxcicalio e g. pystobuy.

cyclprentylor yidokaxyb dparticitiaryrunspbsiitéted fydobutd. 7 cycl oal kyl
(e.g. cydobutyl, cyclopentyl or cyclohexyl) wherein

In Bh%ltf%‘ét:@érh%di&%ﬁﬂ R rSore8¥ritoDe) | Alkyd k’é?&%tﬁ#l%fi%éﬁyléﬂwl, 2-

-3 alkyl. In nmgre particul ar odi nent ,
meByioetire B relPE B2 ey (oo
cydobutyl, cycl opentyl or cyclohexyl), particularly
In BAGtHBSEmbodiment; RA eépiesents FOHa T, abyotganiat (e/g. cytlpbpyiemithyl)

; = < | e . e | 1
SR PP e b R b
redresethhpbsHiied 16 Tatiot PiEioAlkYh BATIRHIRRY crdoRapmeln <

-CH 2-C3-7 cycloal kyl (e.g. cyclopropyl nethyl) wherein
In bAGthEYEMBEdilhEht, RTrePiRRskAts Adna-CH S UAsHel ddHicabrlyy X @dprdsents a
boﬁgﬁyl . More particularly, Rl represents unsubstituted

- 2-C3-7 cycloal kyl, particularly cycl opropyl nethyl .

In anot her enbodi nent, X represents a bond Or-CH 2- .
In bbe empadiment| Rfrregresants eprybseryt-setardeyely, -dryl-heteroaryl, -heteroaryl-
he®FBQRIVTBR -heBFoRIYI-BERM ATyl aryl, -aryl -heterocyclyl,

-aryl -heteroaryl’, -heteroaryl heterocyclyl and

-heterocyclyl -heteroaryl. In a nore particul ar )
In arpeygipaeicular ebogimant, tﬁ%@@/ﬂd\&iﬂ;@a%‘rﬁﬁdﬂ&t@ﬁ)&% 9jqups of R™ may
begptiopsllyaiub&Ruted \by meapimare aLibstitusntstel.d. Ut @cdr By wbich noay be the
salfl¥ & dirieheitl hhtPRhizh Gfe Seledied oM the hrotip oRsBIYG Sthaldien, hydroxy,
sane.or _gi fcferﬁ(nf Iaﬁd ||ctbﬁr|e Sel I‘ﬁcltedjgr% tt‘@o R -
Cg%y%mcaﬁi éf;ﬁF é'}}fm ?é%%nj '%@Pﬂ)‘?&,ycya’ 38 EQP’ ro 2
CARREL -NRAMY T, NRFQB 06 -3PINR R’ Bverameca partigyiryly. the
sub$titGerits Gn sekarlyl, heBERERA or heXaNRy/ Byl grr)bWMare-sHI%_@fé@‘Rﬁn

T \Y nbHe c_ar t t

nal e{‘(g%e @@F%%"Ef o CErakE &Sk iy Pl ko eRBhiaC.
aliky) and GQNRAY £ r om hal ogen, hydroxy, cyano, nitro, =0,

Cl-6 alkyl, -0-C 1-6 al kyl, haloCl-6 al kyl, -O hal oC
In &né emblsiimenn R* mWFEEare|irgd?@ﬁd@1ﬂb&éieﬂfﬁddtfronﬁiﬁydiﬁgmarﬁiﬁ Cis

el e Y, f r <

a@?'klyl Mﬁ% Qe dihit RIRY, R"Qngw ﬁg%ﬁg?ﬁd@gggle&tgd from

a e particul ar 'enbodi nent,
hygmenﬁaegeﬂa@[l y sel ected from hydrogen and C1-3
alkyl. In a further enbodi nent, R2 represents: -aryl

In G8uther RA®OMINer R @pAlsklitssubst i tut ed by one or nore

S%gs\-hé(‘ {“ée%t&ﬁ%ﬁ)z) ggt%‘{iiﬁsti%(ﬁ%ggﬁ rﬁgg%@ i éﬁ_s %.g.1,20r
3) RpRreRiEONB R (6.ovrEODe)- CONHE, -SONMPRgS:Re (9. -SO:Me). -
NRSEnB] (e.g. -NHSO,Me), cyano or halogen (e.g. bromo); :

-aryl-heterocyclyl (e.g. phenyl-pyrrolidinyl, phenyl-oxazolidinyl, phenyl-
imidazolidinyl, phenyl-morpholinyl, phenyl-piperidinyl) optionally substituted on the
heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as =O groups and -
Cisalkyl (e.g. methyl);

-aryl-heteroaryl (e.g. phenyl-oxadiazolyl) optionally substituted by one or more
substituents (e.g. 1, 2 or 3) such as -C,galkyl (e.g. methyl);

-4-
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-aryl -heterocyclyl (e.g. phenyl-pyrrolidinyl,
phenyl - oxazol i di nyl , phenyli m dazoli di nyl,
w@b@ngptsseor phol i nyl , phenyl - pi peri di nyl) opti oPel/ER2006/006613
substituted on the heterocyclyl group by one or nore
(e.g. 1, 2 or 3) substituents such as =0 groups and -
Cl-6 al kyI (e.g. nethyl); -aryl-heteroaryl (e.g.
phenhetemanyiheterbgyclyl ¢pgi wnndlrwp)ertm:gmvib optahally sebsiituied on the
helléb8y i BFdupt ByeHeSor (rford substitdteAts (8). $UEbBr ssuckbs&@ §vups; or

( €. g-a?anycfcwlg hetFr%é?yrl ?&f‘ yﬂl%%}ﬁﬁrﬁf ??chﬁrg))fuiD Sét%{mgl y Sd.lbstltu eﬁj by one or
mW@tsé’Pétﬁy@P (€@ du °b§ DI asr m?r”%’ &oIrethwents (e. g.

1, 2 or 3) such as =0 groups; or

In eh%@ fnﬁ’é‘rb@ ln}s’\{/}'ggfhte Fcfﬁ‘é%ééntsl @Fygheté’ﬂoléﬁélyl(?ir HE{eTMILr@t&)ébQCIyI and

th Ee{&roci/cly%grgpp gugﬂeréggnteﬂmg éy% éﬁé ouhetﬁwﬁtq%yerg?yclyl group
m@h’%bﬂ'@éﬁ@éhq Ayl heterrary Epusbeannisogen#toRet er ocycl yl

or heteroaryl-heterocyclyl and the heterocyclyl group

Inasmé’regB ﬁ&iﬁ?%n%@ﬁﬁéd?'ﬁg Fés%ﬁ@cydw group, the

het to th

het GPOAK : &wﬂﬁ'ﬁaﬁt'%% Bt eEPy e piiRa dibsfluents e.g. 1, 20r

3)such pecFAN R&RDSD.- n@@NWR@Q@'ﬂMQS'&Q@MGE)aT%QzP(ée .g: -SO:Me), -
NRISDLIRP Ie gpwkm@;Me) @yahstolrhabgén tyg. Qﬂ@m@)’ nor e

Sg;%su r @ 5yrt?t)| &UFF{ ’?j\ |8|nQ3 -yl, -
ptﬁ@xjs@g@z | |n93 yI ]qu wg«y he% -|p gﬂln( syl optlonally
substituiey;on-the ylbtelmyghybgmgp Py ofie ogmore (e.g. 1, 2 or 3) substituents such as
=0 PRRIPY [(c.§Y-phehy |dL;5yrﬂa1umh 2-o1fd) ephEny L3 B3%aZAdind2-Bna), Ydhenyl-3 -
|m|dnaegl?crl>(blopr)18r p %ﬁﬂld gr\ ?ai%ll%“'\ ?l&ﬁgg%mpg%&g@& rr{%réyl)

het Bl Peleiay (B gp %ﬁnﬂn@ érOXﬁ%'aéo ylyoptipnaly gbstijuted by one or
maretssibstituents ¢e.g Ut 12 @s3)s0clyasuPsalkyl. (g g. methyl)

phe—ﬂéﬂeré‘a‘rﬂ}ﬂeﬁé?béﬁlw €g @@)yrmﬁﬁlﬁ-ﬁWIT syridi- 5 -yl) optlonally substituted

| d e
ont (5 BEBFEY b ot 87 ehe o7 %‘?ﬁ@ fesluelfle 8 28 % §#P58=0 groups
(e @e 2yN-RyFORgin-onenyidinex ¥t ®aryl (e.g. -phenyl -
, 2, 4heteeabyalybhetéroghy (eogit 1-(oyaliny3-g)piperidinidey) dmtiooaﬂy substituted
by@fe%r%‘f&é%bbé’tﬁ&bﬁts((s 991, dor P Khch 3 é]u ‘"aﬁkyﬁ@ g %tﬁﬁ}.kw

-het'eroaryl - het erocyc
2 (pyrroI|d| 1-yl)-pyridin-5-yl) optlonally
M@Gtﬁ@ﬁiqulﬁ”édR%ﬁpt%énﬁeterocyclyI group by one or nore

subshaiyl (g.gren(i@optiondlly Sulsstituled Syoie asmafe gubstitaentsgeg. 1, 2 or
3)% é%@yééﬂh“ﬂﬂ (? %@6@4 mﬁcbr@’rwe5déwez r.SO,R* §5:9)-5Q:Me). -

ggfq’lai S {(?y%h I°Ir a'QE%%%%éfﬁ‘%’& blynoﬁe or m)re

substam beternoyclyleled. -phengl-pyrragylinglug h-phenyl 13-exd3o)idin-3-yl, -
phefyl9imioEidyin)3-yIMphenfanérpholinad-yly ph&td/-pprRfigiBenyIs optichaly

sug d%l'rWH h)et l:l9ﬂ€rjo y by YRS b FidfE §’y1 M%nts such as
E%gtt:@ (e. gc%;aﬁgz&g B gnegi&m(lh % aoggéaigé ne) -phenyl-3 -
imiRz ST RS- -qhe, g)henyﬂmﬁﬂda;pjldlo%dlooe) arad -6healkyleeq. methyl); or
br onReteroamyiHetdtoéyRIyP (8/§ ] 2 pytrBlidin-1-yl)-pyridin-5-yl) optionally substituted
on th' ‘ﬁ@éé'roc%M &ohg 'bQ oﬁe)() mor& E@t@ﬁluté‘nts \’! 8 X@éoclr'ﬁ'sncl'?’aé/ O groups

(e.g. 2-(N-pyrrolidin-2-one)-pyridin-5-yl).

Most particularly, R? represents:
-aryl-heterocyclyl (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yl, -
phenyl- imidazolidin-3-yl, -phenyl-morpholin-4-yl, phenyl-piperidin-1-yl) optionally
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phenyl - i m dazolidin-3-yl, -phenyl-norpholin-4-yl,
phenyl - pi peridin-1-yl) optionally substituted on the
whedenzssye! yl group by one or nore (e.g. 1, 2 BPCT/BP2006/006613
substituents such as =0 groups (e.g. -phenyl-1
-pyrrolidin-2-one, -phenyl-3-(1 ,3-oxazolidin-2-one),
- phenyl -3 - i m dazol i di n-2-one,
subgtitetey lon3he heteecoytlydirou® by odé onespreaiecy. -1C2-08 3hbudatituents such as
=d §rotips {;h Yhen I-q[pyrﬂ%ﬁélﬁfzoéﬁé’ L H?#\i% -PL 3 ©kiZolid-Bone), -phenyl-3 -

mgdaé@i’c{ r}-g-olgg' g’ﬁé?% 2) ﬁrﬁ’% 32 rog&! A %54 %ﬁo e) ﬂd @ael:zl'k}éll (e meth I) or
subshetetragyitheteracygly! te.g.2- eﬂyrrsﬁ/d'@; ol %'dwtﬁ - eeb@ad')ésgbst'tuted
on2hé Neteyaayolyi gloap By one or pyore slibstiiterits (e.dbls 2 or 3) such as =O groups

(e@aﬁt(NWt'r%ﬁ |H-2 ﬁ%)fp9%|ﬁ$eﬁf s: -aryl-heterocyclyl (e.g.
-phenyl’-pyrrolid phenyl -1 | 3- OvaO|IdIn 3 yl,
- phenyl- im dazol [ d| n 3- yI phenyl m)rphol i n-
In gne ﬁypeq@u the present iInveNtipn PERVIdAsA FYBRA; qu?f@lﬂl'ébﬂ) ‘?rh?e
pherhadeutiyslly\dccgstablp saif opselvate thaveef, whegin:1, 2 or 3)

1%8@%%&&9 et §aI§MC lra a%y%lgalgﬁl%‘r' REH,Y c%’ckzallkyl, wherein said cycloalkyl

n -
9f°‘$°sd"ﬂé&8‘r" Pge(‘?{‘agYB i ‘gﬁ%ﬁw I | m dazol i di n- 2- one,
X rgphasents-8bond eragdi-t, di n- 2, 4-di one) and -Cl-6 al kyl
Rz(rep:esemtet-a I,)- aryﬂhetelwya IOadrwlhdtwb@rlypClye?témbryQ-ﬁe@rocyclyl and -

1-yl)- pyrldln 5 yI) optlonally
he?eé% the h ero

wrgeuggtsplpﬁrgn@%te@@ e@r yc g/grgg 1’;@? %gy ge 88ﬁg£(flg%pstituted
byner pyare sLbstitueris (:en@)1- yari3)which-nydy) be the seme ergdifterent, and
wﬁl&)earférs%%%@d frah Lér;np Iébﬁ’é&tﬁ@?of ﬁaneg cnylaﬁbng cJaabwtra =0, C1s
a 4 5
N%)%?ZBaPk a’J\‘rR Grang. c3- 7 cycl oaI kyl , V\herel n' said

wheyeih &4 laoy IR gire ingle pemgentiy seletted fiaim m&mm andJCedallgw
C| 3 al kyl; X represents a bond or -CH2-

In og %ﬁgirréen& 8f e/ﬁfs asp%rge,/ g EeZc%,rS?e?hél g@ﬁggtltu}ed Céhaycloalkyl (e.g.
cyﬁlebetvbéwpeﬁmm et eYarftexyh, m&u@ﬂm ug'awaﬁt'wt‘;q’ cyqrhuéfloar y|

and heterocyclyl groups of R2 may be optionally

%g%ﬂn*agwém%du%ﬁt ®' r@&é?erﬁé‘béiéélkﬂﬁ'(@é étﬁyl91 ﬁethﬁetﬁyl 2
m§t

YRR AT BT ag R P s B el ogen.

hydr oxy, cyano, nitro, =0, G 6 al kyl, hal oCl-6 al kyl,
In afbthat &abddiment dfthis asPedt, Rt &pﬁésleplis,unsWiRﬁed CONRATR5 cycloalkyl,

= = 5 or - SO2NR4R5; and wherein R4 and
pa&&!ﬁﬁéﬁg@?cla Eﬁﬁéntly sel ected from hydrogen and Cl1-6

al kyl. In one enbodi nent of this aspect, Rl represents
In one enbodimeant af thszaspeety teoriyk heteraand and ;hetetﬁwwi)groups of R may
beCotibASIREULktitQfed By Carelxydre substitdents!{eag.| 1y 2Wwr Y h/&tdwtrﬂé)elﬁle the

sa%%r%%rkt a*d&arﬂ%h%}{?%l@ E& YrSmet FdJﬁ%%mm ?gen hydroxy,

e AR e
2 nmet hyl propyl . 1 n anot her enbodi nent of this aspect,

In Bhe EADOBHRIM: of tARRSAPBE!, Rt RTandk? Ze(tepefiiétRHeletted from

hydrogen and C,_; alkyl.

In a further embodiment of this aspect, R? represents:

-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or
3) such as -CONRR?® (e.g. -CONH,, -CONHMe, -CONMe,), -SO,R* (e.g. -SO,Me), -
NR*SO,R’ (e.g. -NHSO,Me), cyano or halogen (e.g. bromo);
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particularly cycl opropyl methyl. In one enbodi nent of

this aspect, the aryl, heteroaryl and heterocyclyl
w@emapsssod R2 may be optionally substituted byPONEPIING/006613

nore substituents (e.g. 1, 2 or 3) which may be the

same or different, and which are selected fromthe

group consi sting of hal ogen, hydroxy, cyano, nitro,

=0, -&i/t-betatdeytlyl (e@- Ghdryb-prirddidinyl, ipheoylroxatdiginy!, pBemmdt oC
imibraSolfirngY, lphaR m&@r\r@ bp héﬁ‘yl@%n@fﬁ?@@bﬁ&fﬁlly@ﬁbsﬂfbtéd on the

he%;g?y(g&éﬂnlggﬁ &yefefr gwq@ ?e 8 @ﬂﬁ&ﬁué’n n%&(]]c%césego‘:g?&l& and -

Cislalkyl (@h&rathyllR2 represents: aryI (e.g. phenyl)
opt i-arykhétgrcand $é.gt pHenyl- b;padmzelyi)ropnoma}lysubstttutbd@lytwe or more

sub§ %uaha@Sc RE I ey

etem@@\lﬁg y&%l{{gog cprynﬂiqr,ll érﬁ)h? Q%}g/égt&ng% RAbs ted on the

heimwclmgltoelpcwmew niase gubgiitietants (wri A P )rpyeh as =0 groups; or
phenyéterpeaalp-hedéragtyl (€. erdmydpwmunw)l apfibnally substituted by one or

m&g%ﬂpét ftitBh % Iy 72 o m}ﬂlasp I%/ijgen% I’t!) tﬂﬂ i onal 'y

sub fure 9t he eterocyc e or nore

(e.g. 1, 2 or 3) substltuents such as —O groups and -
In embedmews in(venich Rﬁ'eqplrgaems argklyateroeyayl @a hgterqasyldreterocyclyl and
th® Rer¥dcyaiastbas Bl vhilrogért EsHigihing hetedsdyclylgedp Piie ®REr&dyclyl group

m{%e Iu&ggﬁé'trfeyﬁplt%er{egerrg% ﬂtl’nﬁ:gﬁerrﬁgro y%} '?e gCl 6al kyl

pyri di nyl -pyrrolidinyl) optlonally substituted on the
In hehere payticuldr egrbodiondny obthés aspento Ré represanits:ut ent s (e. g.

1, 2.8 ) 6|§t|cngll)g§t§’déﬂﬁjted)5y one or more substituents (e g 1,20r

o o R e R R TS
NR'SQGR’ fe-g 2 NbISBMeg yana 7 halogern(a@ bre@oyy. methyl ). In
embodrytvaatesodydyvikige RoHedykmprotidiert-g, ehghylHel-eramlidinyg-yl, -
phgh |hﬁﬁ|&££>ﬂ8m:n3 @glp%ﬁwﬁwhouﬁnﬂyt Bﬁemb%ﬂem ??g&‘d?\%ﬂ’y

oSty RS Far et ey BhE RIS i . 240 bt sucn o

=(hgrospd é8-g4 -Phemb iy rRlidint-effe nphanghs-(1,3-oxazRlidia-2-one), -phenyl-3 -

mllﬁ&blidwlzafneelﬁh@dylmé‘lmldaz‘ol|<ﬁ|h42$4-d@ne)3:hnd 1R alkpr (exe niethyl);

-ar yg %ttg{oa‘?)tﬂ g jh@ﬂ)trl 10§‘§|dx¥d|§ 1] ﬁﬁt%a@’s%ﬁtu@éd by one or

nor e
e sy e AR B RIIOD: o - Sone)
O issestoy il gomehd 5N Py Tophind o P G opBomy Slbsttd

onlxh@ Aederocyalyygrolie b bhe e more febstitutents (e.g. 1, 2 or 3) such as =O groups
(e: gpﬁgﬂyﬁyfr{%)(&ﬁ‘é'dbr%'grbyéalwsu |§/IBP9”V' 1, 3- oxazol i di n-3- y'
ohorFCGHEN FoE) (90 AP By AR RGPl substiuted

byroreear ongre Isybstijutents (By. dneon3) suoh @s (64 e@lkyn(e @ negthy).
substituents such as =0 groups (e.g.

Mo BRER ity P BRI O, 20T o

i dARb(e: @.mzv'bﬁ@t'onaﬁhévﬁﬁtlt%eq %ar afalzjer meﬁ’erﬁ@sntuamér(%ﬂ 1,20r
3)anch aCIGBNRIRY/(e.d. eCONHzpGONhiMe - AGNMBgt GDRY Yo g(@Q;Me
NRIIERY (e.d. -NHSD M3 dy376 lor Ralbhen @4.ie6mb);y substituted

y o-Qreyl-R([}terocyclyl (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yl, -

phenyl- imidazolidin-3-yl, -phenyl-morpholin-4-yl, phenyl-piperidin-1-yl) optionally
substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as
=0 groups (e.g. -phenyl-1-pyrrolidin-2-one, -phenyl-3-(1,3-oxazolidin-2-one), -phenyl-3 -
imidazolidin-2-one, -phenyl-3-imidazolidin-2,4-dione) and -C, alkyl (e.g. methyl); or
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nore substituents (e.g. 1, 2 or 3) such as -Cl-6al kyl

(e.g. nethyl); -heteroaryl-heterocyclyl (e.g.
wWQ@2(opwe35e6 i di n-1-yl)-pyridin-5-yl) optionally PCI/EP2006/006613

substituted on the heterocyclyl group by one or nore

substitutents (e.g. 1, 2 or 3) such as =0 groups (e.g.

2-(N-pyrrolidin-2-one)-pyridin-5-yl); or

- hetiestoopoli-nktehedyelyb@rg: 12-(pgrrglidin-1-yl)-pyridin-5-yl) optionally substituted
on it ﬁ&)éfdc I LYd by Bhd8F indtesubsiitulen®Piel g{mabloy 3) such as —O groups
Iéﬂd_ ng >;{mgorl)e substitutents (e.g. 1,
@Mrrg PNEEPY &Y. methyl). More

partl cularly, R2 represents: -aryl (e.g. phenyl)

Moeppartioabtly, RPudresdrisg.ed by one or nore substituents

(e. gﬁ@hetgr ) gufpth I;F5y|( snym%&%ondm 3-yl, -
2 g{‘ o4 =

phﬁréyl imi —p%%éncg geﬂhw Blpé%ﬁi B'r?f))jFS opct%nally
substntyted betﬂm beithCydyl(ggmg) by pmﬁ;nynnom,(erg;m dion B)LSLjnstltuents such as

gl pﬁe X839 trordin-23onel, rphenﬂtIEW:B-oxazolldm 2-one), -phenyl-3 -
mfd%&(ﬂ% pl pe 'g’

enl I -in Bhﬁjln d4 alky| e meth 1); or
het epr‘/%té he@lr%qyﬁ yg p&&gﬁzﬂf -y itk/agljni ylgoBtllonély gubstltuted
onsthlé)hetetom&dylsgreum by ese oOrngre)upimt(uegr@p (e.@He@yar 3] such as =O groups
(e. gPZJ'(N-(b'thhd"'n-@ PREpyridsny). - 3- (1 , 3- oxazol i di n- 2-one),
- i mdazolidin-2-one,
heny 3 i m dazol i di n-2, 4-di gne) and -Cl-6 al
In @éncge PaEiCHIr pspest. the prassatinyaniap @fqyagﬁémom%m@d %0t formuta (1) or
a phafrpgceuticaltyi accéptable-saitrar doimate-thérgoh ptheiral | y
R‘%‘ &éﬁtyteqi |tJ¢§ lag&s&mb?mhzws%w&w 8n>ne or nore
N L utends such as =0 groups (e.g.
fpf‘?ﬁ-ﬂ & B891%i n- one) pyridin-5-y 21
R’pepresents apiv -ambheteipcyeuntasyl- heéﬁrwry é%eé?r@a%h%er%dg' and -
hetepb@,myl h@t}ércrawlj din-1-yl, -phenyl-1, 3-oxazolidin-3-yl,
wheﬁémg 'erEQTthl%ﬁ ] 5911 Het%ré’dlycl r?}B@;SB’JarbMtQFtBE gaﬂd’rram#;substututed
bymgfe ')é bsti e@t ( o%g)r ?wﬁgbénsube;fh' A %'otﬂ‘%rer?t and
wmqrbaﬁuspl@@tﬂdsfrmm %QU&QO@*%kﬂS@f bélogen ydroxy, cyano, nitro, =0, C1
alkyR g, 5 | laH<19b( f-(’)@ialddh@aﬂcypn@Tmen@'ﬂySO&l‘( LLONR’R®, -NR*CORS, -
NR‘% ﬁafgpgé R z% phenyl - imdazolidin-2-one,
12m oll
whebig R RgR NI 5ol ﬁf@h@@%ﬁ%%@ i
2-(pyrrolidin-1-yl)-pyridin-5-yl) optionally
In BHEBET ddpleed tHt prebent Mleptioe pvides @rodvipobyid efforraulanioe a

ph% i{eu‘%l@@cge;&tgtﬂg safl'orgol{?é merg&cf} &%jri0 groups (e.g.
R1§:§'F§%MF&PS‘§§HE&E? G Gy %4@@ ) Mh e ore

nt invention provides a

X eprgseotsch bdnd;ormul a (1) or a pharmaceutically

Rzé}eﬁr%aéﬁQLeﬁynsadrpl M, WIW&O&@BLQ}?%&%@}?&\}I Nhef8toaryl, -heteroaryl-
re t

a %g Iﬁ'retergégyf ﬁ%{gyoaa/l hg?é %cgt%&?b %&@ﬂr ! grgél%%ﬂyl aryl, -

hef‘ii?‘;‘MCW' haﬁegﬁraﬂ‘l@r dieterpeyslyl- ‘het e&?%MC-Yh et er oaryl ,

whelngh saidaryl| hdtetoaryb apd hyter@aydlytgroups of R may be optionally substituted

by e &y AGOFE |sM$stft\%n@§ QUM 2 dﬁ’*ﬁazwﬁlcﬂ n$§,) sk %ﬁamé@*@ﬁ@éﬁt}’ hnd

w %ﬁghet ! geaiyfcorX hegggrgll]I SonS|st|ng orfrﬁglogen Q'R/Ejro(?(naé a¥|o nitro, =0, Ci,

alkyl, C, alkoxy, haloC, alkyl, haloC,. alkoxy and -CONR*R®; and
wherein R* and R® are independently selected from hydrogen and C,; alkyl.

In a further aspect, the present invention provides a compound of formula (la) or a
pharmaceutically acceptable salt or solvate thereof:
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by one or nore substituents (e.g. 1, 2 or 3) which may
be the sanme or different, and which are selected from

wo b®792359¢ consi sting of hal ogen, hydroxy, cyaP@I/EP2006/006613

nitro, =0, Cl1-6 al kyl, haloCl-6 al kyl, -O haloC 1-6
al kyl, -0-C 1-6 al kyl, -SO2R4 - CONR4AR5, - NRACOR5, -
NR4SOZR5 or -S2NR4R5; and wherein R4 and R5 are

i ndependent |y sel t)red from hydrogen and C1-6 al kyl.

I n anot her aspe&%p ese nvention provides a
conpound oY mi /or=Ja pha maqeutl cally
accept abl sa‘l{\\b;r/ ol Yat e_|t her e Rwherei n: " RL
represents unsubstB t ut ed-= ycl oal kyl; X
represents a bond, Rfl epresents -aryl, -aryl -aryl,
-aryl -heteroaryl, -at§l-heterocyclyl, -heteroaryl,

whéteiner oaryl aryl, -heteroaryl -heteroaryl,
R* ﬁé@ﬁe%@ﬁ@f—)dmbﬂkyle [©3C7Y<S‘yblbbbk I-dieICﬂ-lzcE‘g&éQ:B/Mbalkyl
A aﬁgp%&’eg%%p%try%p esent &Stof focyclyl - het er oar y' or

"wherein said ar

@P@ssaismydms&nh%xd& %P ?n ugsé“tfﬁ aﬂré@ hgleCi.6 alkyl, -O-
haigE L.scatkayl,|-P-G Lebalkyil t Wﬂ?sﬁym“fﬁi MNRIPGORE i 3Rt SNR*SO,R™
orl- SOQNR@Rf’%%re?ﬁ R\"*‘érfafRW Bndditly $epTBsat hjlidobeh %Ptqealkyl or

Wi eg?ug ﬁﬁsﬁy K3 res%gﬁ% mtroﬁ?rt] %;%r?tal Lf%ier@@fql;ﬁ%forﬂ%d% %h may

oniibrabe Hkishiateddy-0ne,er, Mergl (@11 & %%s@ﬁﬂ&mts ioderenasntly
se%uﬂed/\in@meqmaIRﬂCagaH(yRS are independently selected from

R*%BFé%@ﬁ@ h‘\}BFB Ihatogdrk Wand, Ritd, EYI élhﬁf hélé@ecélkylbhfo haI)oCH;

re e R)\é on provides a compound ornul a
h%l ically acceptable salt or sol vate

'ntqh?éfPS@@fSQP%l) wherein: Rl represents - Cl-6 al kyl,

-C3-7 cycloal kyl or -CH 2-C3-7 cycl oal kyl; A and B
. Y] fl%BF(%%ﬁ tCG{'cWo Iw%rd?a'bﬁﬁlgmcgclo ntyl or
en & o = A

ittt o R

- NRdaR5a, - CONR 4aR5a, -NR4aC(P5a -SOZR4a
In-aRAte 2ERRS 8mBbdinert MR4ahtedentyher galkyI 6. 5—& Rydethylethyl, 2-
R %ﬁéf?ﬁaﬁ% oY 2R problr, Wl ey R
repesents yRetyIedbup” whi ch may optional Iy be substltut ed

by one or nore (e.g. 1,2 or 3) substituents

IniaAGRBATHEH EMbosit R tRE deprie8smts CCRIE, Clyslalky] parﬁi&:larly
C); ﬁg g%%q%ﬁ hydr oxy, hal ogen, cyano, nitro, Cl-6 alkyl,

T Ykyl or -OhaloC 1-6 alkyl, -0-C 1-6 al kyl :

and n represents 0 or 1. In one errbodi ment, R1
Inroap reegmdingent G8 répresearit dledridyB repeespntc @l dibabgther embodiment, A and
Bgy@,lrg géstlcrer cyclohexyl), particularly unsubstituted

cycl obut yl .
In one embodiment, R’ represents hydrogen, halogen, cyano, C,5 alkyl, haloC,_ alkyl, -
O-haloC, alkyl, -O-Cy alkyl, -NR**R*, -CONR*R", -SO,R* or -NR**SO,R"* wherein
R**and R* independently represent hydrogen or C, alkyl or wherein NR**R>
represents a nitrogen containing heterocyclyl group which may optionally be substituted
by one or more (e.g. 1,2 or 3) substituents independently selected from =O and C,_salkyl.

In a more particular embodiment, R represents -NR**R* or -CONR**R* wherein R*
and R* independently represent hydrogen or C alkyl or wherein NR**R*® represents a
nitrogen containing heterocyclyl group which may optionally be substituted by one or
more (e.g. 1,2 or 3) substituents independently selected from =0 and C,_salkyl.
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In an alternative enbodi nent, Rl represents - Cl-6
al kyl (e.g. ethyl, 1l-nethylethyl, 2- nethyl propyl),
w@anriozishar |y 1- net hyl et hyl or 2-net hyl propyl PCIVBP®06/006613

particularly, Rl represents 1-nmethylethyl. In an
alternative enbodi nent, Rl represents -CH 2-C3-7
cycl oal kyl , part|cularly cycl opropyl nethyl. In one

In emiwel |paﬁntrlar Ambeginent R andRY iBlapepdentiyrregresent hydrogen or Ci3
algnot her enbodi ment, A and B both represent CH In one
énbodi nent, R7 represents hydr ogen, hal ogen, cyano,
Cl-6a|k|,hanC16aIk -OhaloClGaIkg/ -C

In anghey iculargrahodigent, @&ﬁé 4r§Rga(§ent55§oymg\erbq:ont ining heterocyclyl

groUgRAEIGORRY dptibrealigibe sebatitated biRemeiondege felgnt,Ryr 3) substituents

indez)@ﬁé‘éﬁlgtsefé\‘,%qﬁﬁﬁ‘ =B arfdlc Bafkyky! or wherein NR4aRSa
presents a nitrogen containing heterocyclyl group
whi ch may optional |y be substituted by one or
Evee mpre patticgiarig)R srs@sersenté@ﬂ@ogermd@ﬁéar@eahegﬁr%%@b@f@ap (i.e.
NR‘PRM), IF&e&@ﬁp@la%&l*rbydmylI|m|diazo‘rudue;/|,Exaraizoldmnyarprperldmyl morpholinyl

w&ﬂloﬂﬁ subBt fe r%or ? 3 ?3) s AR ehHRdependently
ereln |ndepen [y represent hydr ogen
se@FteémeG“ a lerein NR4aR5a represents a nitrogen

cont ai ni ng heterocyclyl group which may optionally be
Mt Eﬁhlb&ldﬂﬁ R'Epresentd fpyffBlRﬁy] emilazdlidnydbr Syazolidinyl optionally
su @t%{itbg%ﬂ{a%r Hoqg?ee&d‘g?% 3{]?9@5%%‘@1@ dnd'@%hdgﬁ/%lecé;d fi%%‘m =0
and (eplkylde st 1N PYEIdiseRre M Wgerf" 72-Q7e 0 PEYY-midazondin-2-
onahot her particul ar enbodi nent, NR4aR5a represents a
nitrogen cont ai ni ng heterocyclyl group whi ch nmay

tionall bstituted by one or nore (e.g. 1,2 or
In §§? ||rr¥engﬁ}§%| ndependently sel ected from =0 and

G - 3a| kyI . Even nore particularly, R7 represents a
Compaunge acamdingitoithegnvestion ocludedxagiptes(E (-E4@ as SRawRbelpy, or a

phBﬁﬁar@&ﬁEH?lly%cc@thMérsglt bFk&Vate tharbstazol i di nyl
oxazol 1 dinyl, 'piperidinyl, norpholinyl group

optionally substituted by one or nore (e.g. 1,2 or 3)
Meraipetticuladit eompayage asending ta thedevesgon mh«rdeo and

1- E’-‘(alawzlobuM}Ste RadtétrahydeoplysazolRl3, 4-efazepier@($H)-yl)-2-pyridinyl]-2-
dedi nyl, i mdazolidinyl or oxazolidinyl

1 @rbg&cr%m BT B BB e e 2

pyaolidiagrieyl (e.g. -N-pyrrolidin-2-one,

1 Hﬁﬁquhrl@'ﬂﬁ'}% 69T\8-tetraliydraply Fazblol 314-dfezebine2 (AHR vl pieay}-2-
errbodl ment, n i sI 0. Corrpzunds accor di nlgofNo t:re

i NI N AT

imMaeelidiraonei eul arl y, conmpounds according to the
3- M%arvddbntw 8@ ndaetrahydropyrazoro[s 4-dJazepin- 2(4H)-y|)phenyl] -1,3-
ox&zol%m g %{CI obut yI , 7,8-tetrahydropyrazol o[ 3, c(] a

r| din
ora pharmaceutrcal? a%ceptable salt of so/lv;te 2hereof

Because of their potential use in medicine, the salts of the compounds of formula (1) are
preferably pharmaceutically acceptable.

A pharmaceutically acceptable acid addition salt can be formed by reaction of a
compound of formula () with a suitable inorganic or organic acid (such as hydrobromic,
hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, formic, acetic, propionic,
fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic, p-toluenesulfonic,
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pyrrolidi none;

1-[4-(6-Cycl obutyl -5,6,7, 8-tetrahydropyrazol o[ 3,4-c/]a
waepin2afet/ -/ ) -yl ) phenyl]-2- pyrrolidi none; PCT/EP2006/006613

1-{4-[6-(1-Methyl ethyl)-5,6,7,8-tetrahydropyrazol o[ 3, 4

-c(] azepi n-2(4H) -yl ] phenyl }-2- pyrrolidinone;

1-[4-(6-Cycl obutyl -5,6,7, 8-tetrahydropyrazol o[ 3,4-c/]a
beazgriesulR{nid;)meth3reselfigri¢, ethanesbifdni2 naphthalanesulfdnicsueh asR-
naphth4reh8s b RicOB Hekhnéic @cﬁa,ﬁzgisﬁéwmars@@érdl@z@lk/@ﬁt?suéh aéba

-2(4H) -yl ).ph []- - 0 I - 2= ; N
ol et b kel SAY bl ne0eR Yy faitpn Sha Rivaton. A
phexseaneytically acerntable geidaddiion gak of # copapndef fornpda dhran
comprisder sefop exadsle e hyidoshrainale( hydracteoriteg Selfaié| njtrate, phosphate,
su@é?ﬁétg,afﬁﬁl%ﬂe? flrn¥4te? a6&1RI2 Bl dpionAtd? ARharae eitratc tdritate, lactate,

acceptable acid addition,salt, can be f
bepERAlt FIOTR SRS AP T o IR Pl Rewhesyagple
méthanegalionate rethangsulfenatss ingritdalene wafonsgtgr(esr éni c,
naphteialenbsfohate) sthéxanbste saitt ri ¢, phosphoric, succinic,

mal eic, formc, acetic, propionic, fumaric, citric,

tartaric, lactic, benzoi salicylic | ut [ Ch\ .
FregBase fPOHNES Mal PETV B LS SRECSIRA GG Varochloride salts by
treatrndrd fresethanal @, dichidramethane avith@ saidtightal Aydieesnichlgride in diethyl
etifed €dllod@d by evapbratiet ensmdntoni ¢, or hexanoi ¢ aci d),

optionally in a suitable solvent such as an organic

solvent, to give the salt which may, be isolated by, . . . .
Treqenapt BRI BRASHSCPbE 2l PETHDIAS I RIOMREE AT L ap ptoichiometric
forarsoaf pheabdits ol thedcaniehunds of foamuladf) includimpbydiates fant solvates.

(1) can conprise or be for exanple a hydrobrom de, .

hydr ochl or i | f ' , . j o
A BT S P S DL BRI .
becyndeestend thakthe diventioneRcempaspesa!bagametdg and pptigakisomers of
thaewtonipouads asgtietraixkirepthemof eckslingfrecerhates. The different

sté?@&ﬁ&ﬂ@ﬁ&iofrﬁ@ A beRIpBAIES Uhd RERALRe oBERBP RIS RABEN in the art

napht hal enesul f e.d. 2- napht hal enesul. -
(e fekehaiaied ave LD bEad olen BERAL MRV PRADAHRTE) Byfspeciri
or iapyreMetiic syBihesispdhaiinugnigmialse BrisPagite any taytopigric forms and
miktuesst therebf.i N nmet hanol or di chl oronethane with a

sol ution of hydrogen chloride in diethyl ether

foll owed by.evaporation of solvents. The.invent]
TheREPSRIL OVRRIAR 3150 PEVSBs perafees fdas prepafatof &f Aselibound o
foramda tipber-a ploaroteceutically acdeptabie eAlt thereok athich prpcegsccomprises:

conmpounds of formula (1) including hydrates and

ol s ' of fornmula (1) are capable

O g%@f’?ﬁﬁ’ﬁﬁgﬁgﬁgﬁ@g%ﬁ c forms. It will be

under st ood that the inventiof onpgsses al |

geonetric and optical isXmreKs ofl these—gonpounds and

the m xtures thereof ipgt/l udi cenates. The

di fferent stereoisoneric forms nmay be separated one

fromthe other by nmethods knflin in the art
wherein X and R? are as defined above, with a compound of formula R"=0, wherein R"
is Cysalkyl, Cs.7 cycloalkyl or CH-C;.; cycloalkyl, wherein the cycloalkyl groups may be
optionally substituted by C,_; alkyl; or

(b) reacting a compound of formula (II)
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(e.g. separation by chiral HPLC), or any given isomer

may be obtai ned by stereospecific or asymmetric
waynrhesde. The invention al so extends to any PCT/EP2006/006613

tautoneric forms and m xtures thereof. The present

i nvention also provides a process for the preparation

of a conpound of fornmula (1) or a pharmaceutically

acceptabl e salt thereof, whi@h process conprises: (a)

whggé‘r?k'al?xg e fggﬁﬁ%ﬂg%dgébéﬁf With 8 cobbufid bo folh&E &' L2XvRéHEIn R

. e L2, W th a conmpoun f . faor

s gaclined Ahaverod WherareL s ad e B Y0k Qo fHaggen e

iodine)3- 7 cycl oal kyl, wherein the cycl oal kyl groups may
be optionally substituted by Cl1-3 al kyl; or (b)
reaci | ragl a (1'1)(H wherein X and

(C)RZ g%éeaﬁg %ggﬁﬂ%@ﬂ&‘ggfg&gp@v&%h a conpound of fornul a
RL-L2, wherein Rl is as defl aboyve and wherein L2
is a suitable | eaving ¢gtetp such asNa—Ral ogen (e.qg.
iodine); or (c) reacting a ound of formula (V)
(VI) wherein R1 is as defined above, with a conpound
of formula R2-X-B(OH) 2 wher@®i)n R2 is aryl, aryl-aryl,

whreth RV6 54 @&kl -absle \withed E8rRsMAYET forRRIERARIB(OH), wherein R? is
a

eteror%-rl et eroaryl het er oar y|

Al SR v ey g HEElagly, etsgpary g, heteroary-
hetesearyii ardietereanhlria@cyslylfapdriisa Jandj of vi ) wherein Rl is

as defined above, with a conpound of fornmula R2-X-L1

wher el i ' | \Y% wherein X is a bond,
(d)and %&g@%ﬂd@@@?g&ﬁ%ﬁ@ g group such as a

hal ogen (e.g. brom ne); or /K" ing a conmpound of

formula (M) (M) wherd+N1 is as tlefRted above, with

a conmpound of formula R2-X-

above, wherein X is -CH 2- wherein L1 is a

sui tabl e | eaving group such @) a hal ogen (e.g.

wﬂéfrimm?é as @&firled)abdoeVAtHes bbmBodhds TaraIRRK- I avteséia R? is as

| ch Is protec . or Jnter j
i BB URErBY i Hir: e o B URSBleTealing Bl such as o
halogendeol hroawgi Plses t he use of reductive conditions
(such as treatnent with a borohydride e.g. sodium
(e;:]i ng&g%yabwn%})(%io@'?c)rmu%o(t\/il)onal ly in the presence of
I a,
N
/ =

H—N N—R?
—

e,
| e

)
wherein R' is as defined above, with a compound of formula R%-X-L" wherein R? is as
defined above, wherein X is ~CH,-, and wherein L' is a suitable leaving group such as a
halogen (e.g. bromine); or

f) deprotecting a compound of formula (I) which is protected; or

(9) interconversion from one compound of formula (1) to another.

Process (a) typically comprises the use of reductive conditions (such as treatment with a
borohydride e.g. sodium triacetoxyborohydride), optionally in the presence of an acid,
such as acetic acid, in an appropriate solvent such as dichloromethane at a suitable

temperature such as room temperature.
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such as acetic acid, in an appropriate solvent such as

di chl oronet hane at a suitable tenperature such as room
wWao esopersEbar e. Process (b) takes place in a suite@i/BP2006/006613

sol vent such as ethanol optionally in the presence of

a base such as potassium carbonate, at a suitable

tenperature, such as reflux. Process (c) typically
Procesp (b)saked placaina aifitablecofyest suwhlas, etbarsth opiéoraliy ifethe presence
of S'bka);e 8G&H &4 Sothskidn THIJoRBleS abPLViRible tefiperaté®, such as reflux.

di chl oronmethane, at a suitable tenperature, for

exanpl e room tenperature, optionall Y in the presence
Progesaée)drrically comprises Hediss Y PoRRPER A SRS FopReh ) aggtate in a
suitati@ severitpsuohasngitrdoromethiatienat a sifahleR@mperature afoy example room
terﬂbé(rlafﬁé y&p’tlo lin ﬂﬁetﬁrégéﬁc%'of nﬁflé@ul‘dﬂ BleREOENE biglionally in the

et er het eroaryl - heteroaryl or

prmg?8§?§ﬁé% ?reqxagka)W ﬁ%up process (d) typically
conprises the use of a suitable catal yst system for

WEerBRDis&n drppasT-aryl, )arylihdteilcsarw bl’yl Retdraytipic hetegzanyl, setetoaryl-aryl,

hegez?%rglat@er%a o%%??dé he e? g%) urbr%B |E§Iﬁ/ &mptises
(1S1a 7 SHIBBIE RSt SURo s%%%f '°g9§§ it fignine ligand

sutle ap ras-li2ediamimocyciegxane, Ihéhﬂ prngerme of @fquitable\ngee, froexample,
potassRinSRc3pAGKECINA suitaBlecsoh@ng Ifor ex@friple, dioxan at a suitable
ternﬁér%[u(?g Y61 X)Lanﬂﬁ(% S‘{e%? Ay bt %F P SWVRER R ¥ lheﬁ% (gp}‘l?{e\%cyclyl -aryl.

he?ﬁ&@@/clykﬁeﬁ%vl%aa YHVH'P?%@CV?'WQS&SQSJP{%F% 6¥R}

coapeibesathediseef b\afersuehiadesodim Aydride; obd ewta@immi\eqngrwch as
dirh&thyfarAiERliGe, digaLitdle BmARatlRC forRxampRs helind tBOocEI°CY

conpri ses the use of a base, such as, sodium hydri de,
in a suitable solvent, such as dinethylformni de, at
Preggss4e) wpicallpramarises the uge @mpesuqhéyét segjumthygedesdn a Suitable
sof¥ent, uctpas diesshy(fbmareidanat @suiablegemperturagiog exampgle arehting at
solfPC means for their renoval can be found in T.W
Greene "Protective Groups in Organic Synthesis' (J.
Wl ey and Sons, 1991) Sui tabl e am ne protecting
In graseps (). expmales Of PRHeHIPD gruRg. anddks F)eanﬁé%th%"‘efeg‘oval can be
fo@eRihyit. W.23regne ProteciiehGmupe timOrganir Syntyesis’ (J. Wiley and Sons,
?P@ﬁkt Bﬁ¥%ﬁfgia ltec%ﬁgﬁ_acmﬁ Wtﬁﬁ@ﬂﬂ%ﬂ/l (@"@;dt& b sdykie g. acetyl,
2.2 Jicnspaionipatbpi, eHoy TR o BpDayD gho arvaey
(e@| bengy!)owhich infdy s ieaswed Oy Aydi@lysis (8ide HFIBY ARECIHRYEN asr
hyﬁﬁﬂ:mbhb‘éeidyln dRxgn ohyrifiuogaseticyidinafichtorbmethane poraagudively (e.g.

r| Cﬁf;lg%llgg RN IIQEJUR reeductive reSmova| CZ)f an% ,2',2'-
trlggq)rajat QXYCa [v)grpap &S @Izﬁ\é: gﬁéﬂc agrﬁp%opﬁl?ge( Q&quﬁaltable
amgjne ppedtinglanelpstin¢ladetsiflaeroaesty! ((CQLE Jhickhngy beigmeyed by base
catAysededRy s whqims@ebgwd@mimn&ylcyro@ sath ds pisdfield
[ n

iklra2s oﬂm%ﬁ{bﬁgéeq%gﬁwp 788 HEh T SRRy s
caﬁ%xﬁeg@ypg}méorwagypedw ?/@g lysis, for

exanple with trifl uoroacetl c acid. Process (g) may be
Progsdsqf ey %é'p@ﬂ‘oﬁﬁ’éﬁ’@sﬂﬁ eddlenticHat ntsrBaBlesdiemprocedures such as
epD rgarbﬁlaagrraeosmd:ﬂlt“én r%?u&%'nnglr%lﬁf%r{ ﬁn?lecgﬁﬂll%a&r e‘?&troghl ic Fromatlc
subptiHiaN. @ster and n|tr|Ie hydrolysis, amide bond formation or trang tion metal
mediated coupling reactions. Examples of transition metal mediated coupling reactions
useful as interconversion procedures include the following: Palladium catalysed coupling

" reactions between organic electrophiles, such as aryl halides, and organometallic

reagents, for example boronic acids (Suzuki cross-coupling reactions); Palladium

-13-



10

15

substitution, ester and nitrile hydrolysis, am de bond
formation or transition netal nediated coupling
w0 e@ech2Bes. Exanpl es of transition netal nedi aP@HEP2006/006613
coupling reactions useful as interconversion
procedures include the follow ng: Palladium catal ysed
coupling reactions between organic el ectrophiles, such
catalysad phirretion cied anidationrrgactione betweeo arganieelestroghies, such as aryl
haﬁd@[‘?h@n@&é&ﬂgnl@?,%hﬁ'%s GMiFatkdndCAriigss; aSuHRkr Batalysed amidation
reac ns); Palla
o380 POREPD IR RN KRS a8 BT pId) SREpTRAHRIGPLich o5
antidas; aed Copper Medinted sRHPING, reaglions §§Wmﬁnrpé’§na'ﬁ@“9m05%§9 acids.
Copper catal ysed anmi dati on reactions between organic

Co‘?ﬁﬁh&é’@ﬁo}rﬁ@a{(ﬁﬂﬁﬁbr@?z% Xh a@g!érﬂ%ﬁ)l, AthdibafP RN IL es
he??é‘?%@ﬁ h%{géﬂ%?lfs hgl%goagﬁ%éﬁ]r Iaqur : gli-.ﬁgteg%g@{?'ﬁElllgteg%ar‘s;lt-ﬁe?&%cyclyl
t

gréuprand X4 is(a byndamay berpepasedin agcgrdaneg With figfollowing scheme:
aryl - heteroaryl, aryl heterocyclyl, heteroaryl,

het er oar y_- ar het er oaryl - het er oaryl g)r
het er oar yI™Yet erdcycl yl grougegypd X i s nd y be
prepared in|accoftiatice w t_h_t_hggdfiau owi ng pchempt—P?

(Vi) (Vi (rer)y (V) (") wherein PNrepresents
a suitable protecting group such as benzyl, X
represents a¥dnd and L1 represents a suitalld | eavi ng
group, for exanple, brom ne. When Pl represents
benzyl, step (i) conprises reacting a conpound of
formula (V1) wth benzal dehyde. The reacti on Step (i)
typically conprises the use of reductiwe congitions
(such as treat with a borohydride e}g. di um
triacz;g_ borphydride); optS$teméidly i resence of
(ex

a bas g—Ltriethylanifie) 1n a suitable [$ol veNt—Blch
as di chl or §et at a suitable tenpe e such as

bet ween OC:angw§oon1tenperature.Step (ir) typically
takes pl ace i he presence of phosphorous d&Xychl oride
and di nethyl formam de at a suitable tenperature such
as between QC and roomtenperature. Step (iii)
typically conpreggsiva cyclisation reaction with

hydr aziRke—¥e. g. hydrazine hydrate), in a suitable

sol vent, such Yas ethanol, at a suitable tenperature,
for exanple reflux, with the optional addition of a

catagytic a acid, such as agieous hydr ric
acid. ‘M _w ecjat edgfe prioy, tp/t
cycli sa%i \(I)%r\ ?he—eencpggﬂel—-ef or ﬁul,a» 11 ).NH

may be reacfed i th hydroxyl ani ne hydr ocMl or
a suitable solwynt such as ethanol, and a suitable
tenperature such as roomtenperature to form ttHe

wHeREIR €8 PASHEEEHs 96UMBble BEdEkting \GrodpyRichds|beng@MR Fésieseritd1@ bond
ard1S rQfreBorit'h ARk RALALGuS Yo KBinplObrdiiRLP! €. copper

When P’ represents benzyl, step (i) comprises reacting a compound of formula (VII) with
benzaldehyde. The reaction typically comprises the use of reductive conditions (such as
treatment with a borohydride e.g. sodium triacetoxyborohydride), optionally in the
presence of a base (e.g. triethylamine) in a suitable solvent such as dichloromethane at
a suitable temperature such as between 0°C and room temperature.
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(1) iodide with a diam ne |igand such as trans-

, 2-di am nocycl ohexane, in the presence of a suitable
wha®e/02950¢ exanpl e, potassi um phosphate, in a BCI/ERNE006613

solvent, for exanple, dioxan at a suitable

tenperature, for exanple, heating at reflux as

described in process (d). Step (v) is a deprotection
Stepeil typmally \kes pBte ircihegsesense ofphasphoriue pxyshiorigeyanide

d|rﬁ&ﬁ$lﬂfrr‘ﬁ§ﬁlwldé9ét@suﬁta51é' tempbtiralsatly 8 befveen @x@Pb@oom
terﬁ gﬁ%l um on charcoal, in a suitable solvent such as

under a pressure of hydrogen, for exanple,
one atnnsphere of hydrogen. Wien P1 represents

Stép @in dypiedilp ebeiphiyés & aydiisatidnaeactionowitohyudazire (ef @ hydtazine
hy Ja\@) H’aa?’sn.ﬁﬂaf)%rs%ﬁfehf’ eli¥h Be efﬁ%ﬁ&aéteéjsudébféct@ﬁfp@?di@r% fdr ERample

ol e oaT R § I A g 5)Ph BF denys
hyenokiylori¢ egidat e i n a suitable solvent such as
tetrahydrofuran, at a suitable tenperature such as

It Wif? Rhéd #5Coridr2b néé\(uoﬁ i SAL COfp B@rﬂf&f' errﬂnuIa (1)
I e e B
etietnioh@ol a switable $ernperbiuse segtpas woOY temprecatur@%arﬁwnethe

cofréépdmding@@ximeunds of fornula (11) may be prepared from
corrpoungs of formula (IV) prepared usi ng this

I‘Ot ecti ng{ group However, as Wi | %F%ﬁnt to the
Sf%m iy)| terical a?@mpf's%lé\‘? HﬁfrOéﬁrsé'%‘H? §atf'yft o et 'e copper
(1) tcdidzowigh atd@mind égatelsuchesttiaps- 1 2diatrinocyalaexase, in the presence
of I%théﬁl@%gs@%rté)éﬁ{d@%té%ﬁﬁ éﬁdsf)hét@r pacslitaBleawivént, for example,

dlk éﬂﬁé? gygebée g%rﬁ%erg grer Cf;&%xtahﬁp g?ﬁ!ﬁ aﬁ%{o ésuéié %ni)fd in process

(df¥ornula (V) where R2 is an aryl, aryl- aryI
aryI het er oaryl , arylheterocyclyl heteroaryl

%\@ r@é‘%;{)ro@c’ﬁbn rd2R1i6H. OWh)éhﬂ‘?é;ﬁéMé/ ber‘i’z"yl step (v) may be

perdpiraec g AR S FF Bat &8 FaEe op el 8P Cpdbh @ sutavie

soiveM senrag eéwrémden ypreseyrev dydiogem or exame fng gimosphere of
hy@tdgeabl e protecting group such as benzyl and the
R2-X-B(OH) 2 group, is an aryl or heteroaryl boronic

whsnPy tsordsents 15 sRarPREty ebBnlaid olfishRts 1 HRERE IS ey
alternativelyibe argrarebinasaerdageg Wit thedfpigwing éﬁ'ﬁm\%me at a

suitabl e tenperature, for exanple roomtenperature,
optionally ip the presence of nol ecul ar sieves and

optionally ind_the presence of a as r exanpl e
pyridine, ifn the marfe(dgscr i mm;iégg%hiar process
(c). Conpounds/of forrmula (I1 R2 is a

het erocycl yi°, heterocyclyl-aryl.
heterocychylheteroaryl or heterocyclyl -heterocyclyl

roup and X is a bond may be prepared as
g p ) y prep V)

Step (i) typically comprises reaction with lithium diisopropylamide and ethyl formate in a
suitable solvent such as tetrahydrofuran, at a suitable temperature such as room
temperature, followed by a cyclisation reaction with hydrazine (e.g. hydrazine hydrate)
optionally in the presence of acid, in a suitable solvent, such as ethanol, at a suitable
temperature, for example reflux.

Compounds of formula (Il) may be prepared from compounds of formula (IV) prepared
using this protecting group. However, as will be apparent to the skilled reader, when P!
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descri bed above, using conpounds of fornula (V) where
R2 is a heterocyclyl, heterocyclyl-aryl,
whedenzssye| yl - het eroaryl or heterocycl yl - het er BCyEP2006/006613
group and X is a - bond. Conpounds of formula (V)
where R2 is a heterocyclyl, heterocyclyl-aryl,
het erocycl yl heteroaryl or heterocyclyl -heterocyclyl
regrasents il d-dimethytktmgh gadbexylate ptheatdpratectioo aeatiino enam henperfasmed by
tre%f?ﬁérﬁ%tﬂgnfﬁfoﬁ’@d@tlc ati¥)in GivhiordnestRane G4 $1D) RE@B%N, At a suitable

rotectin up such as benzyl, X represents
tergpggﬁﬁe an ?_Slrog’ %%p%ﬁefqg'%a | eavi ng group such as

brom ne. St ep (|) typically conprises the use of a
Cdrgands ui:forrasla (g pathere RAislah cieyl, aryl-aryls anyt-adteeasy) arght |,
heFe‘r'G&c hét%FdW h&&ro@ry‘?—Héfe?&lrﬂ dr‘ﬁ@’fé‘?é&?w&erocyclyl

descri
1oy “%u?bn o alimate b praaceo i e Curiaien wihipe falovwing
sckemeirryl , aryl-aryl, aryl-heteroaryl, arylheterocyclyl,
heteroaryl heteroaryl aryl, heteroaryl het er oaryl or

het er oay -heterocyclyl group and X is -CH 2- be
pr d as\descri bed ghaye |ng ou ds<pf

HTo mul (V)BMhBEe Rz—ps—gg—ggﬁﬂl» -aryf=akyl . N—P'
- ar MF- oaryl, -arystep@ferocyclyl, -hets 0 -
heteroaryl aryl, -heteroaryl-heteroaryl,
-heterdb@yl-heterocyclyl, -heterocyclyl, - V)
heterocyclyl -aryl, -heterocyclyl-heteroaryl or

whel§h " Qééﬁlts Q@L.‘t“éb@&%ﬁ:ké’dnn@ %F&U& < a¥ befizyt and @'réZRz-x B(OH),

i's an -aryl
gr&ﬁ’r y‘1p arh?'yrgr%eé?r??wL%?@P'SfPﬁ( )éll'sﬁ h%qdjzocycl yl,
-heteroaryl, -heteroaryl-aryl, -heteroaryl-heteroaryl,
Step@} l@bi@élrwéorﬁrﬁfseé ey edeydf,a cdpﬁéﬁsﬁaucyadwdas copper (I1) acetate in a

sunt%ﬂ §5l9§|¥t % 4.J| rc}fcl:hloroﬂ%'ir% Y é’dlt’aB%tt@ﬁﬁ@FaYureofor example room
e L G e et e

preseneeref a basA, fqr\gxawlm pyrigire i hp meaneet described ahevesfor process (c).
protecting group such as benzyl, X represents -CH 2-

Co%%ulngi )OF\Q)Frﬁﬁlggf fwﬁeljeﬁaw 8% U&'C@h‘ %ft%cyﬁy I5\'}"‘q"let?arocyclyl-

g3 ikt
nelasoarytRINEHARGHEI-DELeTGyCll QrGHP ABY & 18 INPBR Ve bregared as

dedentedhapobe rusing chenpainds obiormalb|(¥) whenedR’as arheterpeycly,
hefaf ary@RtdrbE cRl-hERrod¢ R heesdytlybPRsteiodydlyIQeeSSand X is a -
bo §<Eg%gmraygunds,&{i::)ijf%‘ornua(aii@(\/) vvhereltyn R2 a%d %ﬁare as
fined above, may alternatively be prepared in
accordance with the follow ng schene: (V) (XliI1)
Contyssuatis oPbrmelar(eswhere R is ai teddsbeyciyl dteterbeyoly-gnbiieteracyelyl-
he?e?oéwﬂoﬁe‘?@rb@@lﬁ-h@b@roé‘y@ﬂ/mk # £boNdAag bR prépared inadtbRiance
?‘St ?e |n?nd aﬁove and whérein -OIf represents a
with e fallpwing S5 08 \Wher e R2- X- HN-NH2 i s a hydr ochl ori de
salt, step (i) typically conprises the use of a

L
/! R2
HeN N—p R2—X _ x—N/jGN—P1
\ — - \ —
N Step (i) N

(IV) (V)

wherein P' represents a suitable protecting group such as benzyl, X represents a bond
and L, represents a leaving group such as bromine.
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base such as triethylamne in a suitable solvent such
as tert-butanol, and a suitable tenperature, such as

WO edo7oxssocSt ep (ii) conprises reaction with PCT/EP2006/006613
di i sopropyl et hyl am ne and 1,1
,1-trifluoro-L/-phenyl-L/-
[(trifluoromethyl)sulfonyl]nethanesul fonamde in a

Stepu(i} tapikallysminyeises theusde efs whHseh$uwh@se sddiure hydtide in a suitable

soffeht 8kread &méﬂ'fy‘%#ﬁzﬁnﬁécﬁl aaéint%\Sl@té'ﬁﬁpeﬁhﬁ@ fot éxample, heating at
treat a base triethylam ne)

60%@3 c%lsgréb&ngpgqceg% I tabl e cat ZI Sst such as

pal | adi um on carbon in a suitable solvent such as a
Compdunte obforratiayl) wisertint R? iaad anpt drairenyl, atyl-betetdaryg bhrgl-

hetef%ﬂ)%f th*é[e%aﬁ'ylchet@?oaf CHRIIt R RaRN-HE R h%te%ﬁlsﬂért&ocyclyl

; oge . ba b efj q;g&sgrtébrgsif%%er eLéFII?gnC(}lmpOL%%S 'of formula
(Vhwb@red%meenv@rvh arwearf/lofarﬂvue\*goardheaml hrterosyqlyl pheteroaryl, -

he[é?@ér?ﬁ@'&ll shellerddityl-aéte foapyl Ohetiroang-risteropychil Chesocyclyl, -
he%%@é I- én{y}/) hétla?@c@}l%té%@l &V'T)atleg&gax %tello?%«gg groyp and Xis a-
I'I!?é

I'on rea
9f¥Pf or med using a suitable catal yst, for exanple,
pal | adi um on charcoal, in a suitable solvent such as

CohptuRas of foRABE (7 ARERIAE aff-amyy rpga, -drpicheterasiyl, earyl-
he er}gcﬁmgé{gﬁagye d aLéYcSHr?lf -h%ie?ga %t %g}éll bﬁet%%a'%?%terocyclyl
ENCELNG S WO AN VR S S VAL e e

group SyhX lieea FCHLgnoupnerbe prepafekbit 2ccordan® with theJolkBving scheme:
Compounds of fornula (111) nay be prepared according

to DE 3 858. Compounds of fornula (X), RL =0, -L2,
R2- OH) 2\ (wherei n epfesents aRbond), 1
HEwhere( n X mepiPésents 2 hdnd or o CH2- )XaTN:( R21 X- HN WP

2 ( in and R2 argiepg) defined above) &
commercially available or may be prepared from
comrer dMal |y avail abl e conpounds using st andaf¥
nmet hodol ogy. Conpounds of fornmula (1) and their

wr%l?gﬁ r@?&&f’g%é\ffﬂ 53§u?§rﬁg ﬁ%}?@éﬂﬁp 2\?/6 J&ﬁ‘é@ b%f'n%yl nk #e\fpr%&fnts —CH,-

are 'antagoni s se agoni sts’' o
anﬁl'-str%?fﬁ?@t?’-ﬂ SREGHTBEP B 2 WOBWIS eved to be of
potential use in the treat ment of neurol ogi cal

Stgﬂ) ﬁ?@ﬁ@&ly rhpHbied theNligd 6 dﬁsessﬂhhsé%aféﬁdlu@hmﬂ@é an a suitable
g%g?%glm%g?ﬂg%m tné{ §@ta@@qe¥1§§r€a‘t’ur@ fofj S%HEJIE aI%eatlng at

60i' qusrﬁéﬁﬁr'b@dQ@FQQ%é @efl cit, epilepsy, pal n of
neuropat hic origin including neuralglas neuritis and

&ﬁﬁéﬁn@?'toﬂfrorﬁ[]@ (VWVH@I‘@WR%H% )}%ré‘ a% Pgﬁﬁ%lcél}itbée may alternatively be
p’??ﬁf?‘gmctc& nﬁ%?”ﬁ Z%eg?"ﬁﬁg‘ﬁ'ﬁg 58£%mé m grai ne, Parkinson's

di sease, nmultiple sclerosis, stroke and sleep
di sorders (i ncl uding narcolepsy and sleep deficits
associ ated wi th Parkinson's disease); psychiatric
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di sorders including schizophrenia (particularly
cognitive deficit of schizophrenia), attention deficit
whypenzsed i vity di sorder, depression, anxi ety BCIEP2006/006613
addi ction; and ot her diseases including obesity and
gastro-intestinal disorders.It will also be
appreci ated that conpounds of formula (1) are expected
to be sePecti ve for the histamne H3 receptor over
ot her hi 0e receptor subtypes, chh t he
hi st ami/ne B 1'recept ?meEneralhy _gompounys.paf the
|nvent|q hay be aé kﬁ@@@fIb fold se ive for H3
over A, such as at 2 100 fol d el ective. Thus
the invenkjhon al so provides a conpound ohy,formula (1)
or a pharmaceutically acceptable salt thereof for use
as a therapeutic substance in the t r eat|rsEnt(ior
prophyl axi s of the above disorders, inlparticular
cognitive inpairnents in di seases such 'as Al zheinmer's
di sease and rel at ed neurodegenerative di sorders. The
i nv t her provi dgsiin hod  o1= nent or
prop ypgx f t%@padeE_ﬂT§b?g%rg FE
i ncl udi ng humans, which conpri ses inistering to the
sufferer a therapeutically effective a t of a
conpound o formula (1) or a pharnaceuﬁ%@ Iy
wmelarn"t atpreserds b suitahle pfatedting gnmtpheich s plet-timethydethyl carboxylate,
wHé’r‘éﬁﬁ M08 X0hRUsIRSinb A 8bsvECarf wRere ARAY fshrédentss Wflage group.
) or a pharmaceutically acceptable salt thereof in
the manufacture of a nedicament for use in
WheredR mehiN-tH: isrehydseciioridessaltaeler (1) W&%“hg@apﬂﬁ?s the use of a
basb sueipys tricttey/laming ouadsitable $aventsach( 49 teatrtautarsaladridya suitable
teﬁqgér@tﬂrét&fih'a@ rgf5d andard pharmaceuti cal conposition.
conposi tions can be prepared using standard
procedures. Thus, the present invention further
Step 6 icamprisesyeactinncwith disapropyietityiaming and dr1, LigEupre-Aipsenyl-N-
[(ttnﬂmrn’ethyl)@jfohﬁmab@\esumomde irsa wdiitable suvetsiel ashe
diGHSTBAREANE! af LLIRILR tehberfu@ sBBREERARK! | Cal |y
acceptabl e sa ereo a pharmaceutically
acceptable carrier. The present i nvention further
Step @i} ebmprisgep aatment with @dlase derp olsiethylemingiic fhecyaprncs«s a
suitiisle carBRYRdcoEs b@lldmlrﬁ of lchrboh iRa rsbmim@s@lu@mtcsabh ¥s a mixture of

et@ﬁ %8&%?{%&1 rﬁ@!htanctnlrb? %gx tafit8 qedﬁpé}i@# E@ t)émpe[)ature under a
pr ﬁ%sé’ég anhyéib‘?ﬂﬁ"nfcﬂr ieé‘f'f“ nﬁn%?tﬁ&sp ?f@ﬂﬁgu‘éfpg ‘agents, for

exanpl e nedi canents clainmed to be useful as elther
CSHhSRAS ofRfn{idl (VY Rdy B¢ prebarnstih Gcédreaideamtstheffollowing scheme

wﬁéﬂ“fﬁ r?%reg'ergé 3%?&%@ %é&ﬂég @%p%h%% fehzgitich other

rc a nown to dify
chollnerglc transm ssion such as 5-HT6 antagonists, M
muscari ni ¢ agoni sts, M2 nuscarini c antagoni sts or
acetyl chol i nesterase inhibitors. Wen the conpounds
are used in conbination wth other therapeutic agents,
t he conpounds
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may be adm nistered either sequentially or
si mul taneously by any conveni ent route. The i nvention
wo baeg/opases/i des, in a further aspect, a conbi naPCDRP2006/006613
conprising a conmpound of forrmula (I) or a
pharmaceutically acceptabl e derivative thereof
together with a further therapeutic agent or agents.
The conii
B senfed f
f onmukat i on/and t hos pharnaceutital formu
conPri s a conbi nati ®8P&s defined abov®to
with a pharmaceutically acceptable carrier g
excipién? conprise a further aspect of the invention.
The individual conponents of such conbi nati ons may be
adm ni stered either sequentially or sinultan §@§W¥ in
separate or conbi ned pharnmaceutical fornul atjons. Wen
a conmpound of forrmula (1) or a pharmaceutically
acceptabl e derivative thereof is used in_co
Wi th a second therapeutic agent active Fhst t
same di sease state the dose of each'tofMoupd mayN—R’
differ fromthat when the conpound is usk .
Appropriate doses wll be readily appreciat by those
skilled in the art. A pharnmaceutical conposi'tion of
the invention, which may be prepared by admi xture,

stép!tif BRI deprbte B BREtiINS RSP Ui BeARf, AéFpRagbe performed using a

ressur .S usual | dapt r_oral rent er

sufetle SplaRsh o SeRle. Sahin S ch el Mo iRbR SRt s 25
ethginol, alpret & presayre ff Bydrogeny| fon exgmne. @nep%ma%nms)f hydrogen.

powder s, granul es, |ozenges, reconstitutable powders,

L O ] [ S AHA ensi ons or
Stgﬁgggia?fﬁ gﬁagrggd 6(’\}]%% l&&'sgrabﬁ?inﬁ#ﬂsokl ?g%rlpgé%%ﬁg@éi tions are

generally preferred. Tablets and capsul es for oral _
Thecdeimpiosndsef formuta gV ibeand{Xliimmay brBepawmdras dasgribrd/in Synthetic
CorolAitaticheYEIn)) Za18): 1248-5p] Coirhousdcdf fasnlia (Itl) may be prepared
ac@&@ﬂgs‘to IjElt gmysgs tabletting lubricants, disintegrants

an abl e we

ccep tting agents. The tablets may be

coated according to nmethods well known in nornma
Carheoumds efiformala (X), Rt=HQ K-l BE-XtB(QIH) d(wheegia Manepisssntgegybond),
R2eL! (wHeh@n ixaepregbntsfaiordc "BHS:) afdi RESUSNINHSMKgrein X and R? are
assééﬁﬁgélg%%) a?‘eio%{{'ﬁte# ggﬁme?é&lygdvgﬁ‘acble gy FnHQ ?e ?)rrepgréd(fr&%'

or nay be ftn e Tormof a oduct 1o

copRes ALY 2YRIABIR CRMPRUNER wn%?t%@%re MediedoledYe vehicl e

before use. Such liquid preparations may contain
CEASBURRE bpfdhuRHidnd \eSir ShtimadsutREMPEEH1RBIAGRE thave affinity for
an%%lfqe 3'&3&5@9@%‘8%& N e%%néggﬂ\é‘leso&sthg ﬁgla?rl\iﬁé I-I@'@bé&ho . re

I ncruade>edi Ie_0|I§ﬁ, preservatives, and, || esi red,
beligyaddn et aptenfiahusarin figsremen of ngrrologigab Aispasasiedyding
Alzitbirnei'sdisedsepdementia @hauding loeyaelyedyfdenmentiarapd yae@daratementia),
ag@thrbia'téd rﬂGmBryCWl | %ﬂ&\,‘?\?ildtbélb%nltioei!’ ﬁﬁ';%éi@rﬁérﬁ,rcognitive deficit, epilepsy,

maceuti.cal’l.y.acc her . e

B
paiivineleding dstesartiriisd rheyaateid ahiitise pcuia §flaAMeaoryypain and back pain,
migiairss IPaekingon'st disease hinaltiple sclergsiss paokegnd sleep disoslerd (iecluding
naF IRy 4 d SRR pRR flitsSsRbYigRd Ath Parkinson's disease); psychiatric
disorders including schizophrenia (particularly cognitive deficit of schizophrenia),
attention deficit hypereactivity disorder, depression, anxiety and addiction; and other
diseases including obesity and gastro-intestinal disorders.
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injection and filter sterilised before filling into a
sui tabl e vial or anpoule and sealing. Advantageously,
w@eoawzshe such as a | ocal anaesthetic, preserREI/ER®E6/006613
and buffering agents are dissolved in the vehicle. To
enhance the stability, the conposition can befrozen
after filling into the vial and the water renoved
It wilhdiso beaappreniatéd thah tempoursisd fareiutn@) ate @xpeaiedtace selective for

theSHBEhAME H8lrédeptdiRversMermiBafine REESBF siti@dest B&ch as the histamine

g . . he his
T e e
H3rover Hdt punh astaideass 1BB {M¢Iselgfive sterilised by exposure

to ethylene oxi de before suspension in a sterile

Thii€ teCihFentiof WY 9GS E YomBodit asinait ( I?’f')r hargeagny

IS .1ncluded | he co sitionto facilita nif
actgRtetIe S MsredTof Hes QoRmtRRe s sbatafis B Badthlsnfor”
prepdwtaxisrof theoabaye Kisarders goupaiticwiar gegnitiveriepairaents in disapses such
astAzHeiifelyydivedsehind refatddeeursddgenemtivedisaddersdependi ng on

the nmet hod of adm nistration. The dose of the conpound

used i.n the treatnment o he af orenenti gned. di sorders
Thienliah BiRRRT Piodids Bansihad Of e meRLor o R aRg AB0,
disdrdars.de mammale ingiudirg hurhans, whinhfdoginsises adminiateréng to the sufferer
a thefibbaticallpefféttive adMBY6Ea capaung @ eorlulgU atea sharinabéically

be 0.05 to 1000 ny, nore suitably 0.1
ac#%téwggégﬁ‘aen even nore suitably 1.0 to 200 ng. In one

aspect, a suitable unit dose would be 0.1-50 ng. Such
In anothedaspest, theyinentiad providasehe userof @ comapurshefdomnulai(l) or a
phEﬁflac%’gﬁéH?IB/%cEw%gé sbhgr@e&&r@ﬂﬁé-m&lﬁﬁbﬁéﬁﬁw?dlﬁéﬁ I ent for use in
e n 0 r weeks or nonths. e follow ng
t“‘b@%%‘mea[ ?fgtﬂgagﬁvae %ﬁ%@gfsés illustrate the preparation
of conpounds of the invention. Description 1
WHer( &¥esiny thraza by Itheheorapyohds -oft fermplap(]) arel usuradly formulated in a standard

phEMHEQEALA ChbAB oSN, VRhRBFpOsitienPEIBOprbhRERING arftized
hydr ochl oride (10g, 66.9mmvl); (may be prepared as
p’%‘é?b‘ﬁsbed in Synthetic Conmmunications (1992), 22(9),
1249-58) was suspended in dichl oronmethane (100m ) and
THus] tat pydsent ineeritdnIdmiher piévidsspharaadedtical cdrhposittnifgr
SRR S SRS e ipna e iy
fogi 0 #PTEEGRI LY SERAPIRRE 1 LORBLoRb? ShY i cautehy
accapmtgblegarrienl ) was added portionwi se. The mixture was
stirred and allowed to reach roomtenperature, then

TrtdiES& irvBhtich fORHESHroAle S8 BhavmdRedii@X LaRpSSHidH WREh
e T e
therenfandealplargmaceatically aeespiableeasrievapor ated to hal f

vol unme, then extracted with 2M hydrochloric acid (2x1

o8 HErROAT0 ) O i RIRAEON M bt e o
examplf BPURUTRAREIATREY [0 B Uselhas S1B8 G528 odiying or symptomatic

treatments of Alzheimer's disease. Suitable examples of such other therapeutic agents
may be agents known to modify cholinergic transmission such as 5-HT; antagonists, M1
muscarinic agonists, M2 muscarinic antagonists or acetylcholinesterase inhibitors. When
the compounds are used in combination with other therapeutic agents, the compounds
may be administered either sequentially or simultaneously by any convenient route.
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extracts were dried over magnesi um sul phate and
evaporated to afford the title conpound (D1). 1H NWR
W@ DNB@89 d 1.99-2.02 (1H, m, 2.14-2.24 ( 1HCTHEP2006/006613
2.51-2.53 (1H, m 2.58-2.70 (2H, m 3.05-3.13 (1H, s)
3.18-3.37 (2H, m, 3.48-3.51 (2H, m, 4.37 (2H, d)
7.46-7.47 (3H, m) 7.65-7.67 (2H, m 11.35 ( 1H, bs).
ThistirivieatiorBthits pusyicEss incanfusthe haspriol draombiihatioe sompdsioge compound

|l thbleHRYivatreAR&RBS BFethsr with a furth
off%@&@ﬁh&aﬁ%r&%ué@%%@ébg@%nl catYong (1992) gezzr(\gl) a e

theﬁ‘?ﬁ}’t@@? P%°’cﬂ9§mt Sor omet hane (50mM ) was treated with
benzal dehyde (34m , 33.4mmol) andtri et hyl am ne
The4ohinatioRSredarranl th abode aldymondertientlytbierprasentexbfor use in the form

of E?H'Qﬁéféggﬂgalfrfég %e ? s?ﬁérr%gcéﬂtle&t@ﬁnulé‘t%'slé:m'npnsmga
iy el PR el ochb Bl Efer o

exgipieat carmpriseta PigherRSPECLYIG inveRrtiong FdedhdivdvalcrmpRNeRieqf such
coﬁiblnlétibﬁmméYBQl’éb)nwﬂﬂdré@@lﬂhéﬁﬁeﬁﬂlemiélly dilisthhliznhecwshhianseparate or

cor(n%ff%ﬁ?ﬂa madBsbad rmdﬁg}mggl ne, dried over magnesi um

evapora purified by colum
chronatography on silica gel, eluting with a m xture
Wiegn 2 bdrapound &f formuie{ihana Ioh@rmmdutmlIxoa@m@t%éer(\@ilm/ahereof is

usédfh ¢drhbigatlon wilhsa §&domadnhatapé\dliclhgénesttivy abginstthekarheMisease

sta(k'cgr}e Syed o £ %FW%%‘&,};%% ggatyrhfemh@ BUBAARY is useo
one( ARPFRATFER $RACH ik Bk (RAdEY appragiglsdrpyh S'vllsﬁ)'n the art.
Hexahydr o- 4H azepi n- 4- one hydrochl ori de (10g,
SardaERktical ddMbsRRNRI RARGEhtBR, WIRNEK rahaR drepared bl ebihfixture,

suff%mm&n“@ Yok Pk s Sgﬁ’% !%a‘%“%“?g&%?‘?é’ for ora,

pagBteahe] f?CtaHQF&EEFn'SfréWPrb% apPus M3 %'ﬁ‘)ﬁ R qr@gqﬁtablets ¢apsules,
ord) liGGiEippéparatidne, powders coramdess iozenges, a¢canstitutabipavdersirigiectable
OFEF@L&SI@‘]Q sBIURSASLSr éﬁ@g@ﬁs@{%}@upw@%@@o@%ﬁy 'aarﬁlrﬁﬁréﬁl'é J:érhposmons

af%g?ff?fg)m? %et oxybor ohydride (17g, 80mmbdl) was ad

m xture was stirred and al |l owed to
reach roomterrperature, then stirred for 2 hours. 2M
TabRas &imd Ea&umnf@ieorsmdmnmatﬁc&mhy bavirsuritidbese, fotniyeandayay sontain

°°§?%ﬁf’@%’%%§?%atn§egg ek S@H@' flhs, %Aﬁ‘?“ dlbRcants,
dispiFgrani NG arcebtabls eing e het fﬁB\% ey BrcaaeRiacrosig to

méthoktsoadll awn iampdﬂelmrfomﬁu)lcal'nﬁ%ctlsmeous | ayer was
made basic with 50% sodi um hydr oxi de sol uti on and

Orgf(l u?ocﬁr%gaﬁ%&li% ﬂbg\gle% %:éﬁémgﬁ (fecir)é%m -egglﬁq&élmé'd?%ﬁ{ suspension,

OB Gy o e SUESH 5 PR oY et o

remmatmmm wehter o Rther sgigablevghiciy beforespse2 . Such(lmmid prpparations
e"_b(?ﬂa'%n @3n¢e21f‘bné‘fbd3utn7@s Suchtas(stisberdingadents, Brhulsifying agents,

non(a%ﬁggu t}qﬁ% w%c%r?%?ﬂe L@H nglegoﬁ_%) le?érQati]ves and, if desired,
COW@Z'@B?H@YQUFH‘QF%ICG'@ A (D3)

For parenteral administration, fluid unit dosage forms are prepared utilising a compound
of the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended
or dissolved in the vehicle. In preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering
agents are dissolved in the vehicle. To enhance the stability, the composition can be
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Met hod A Di net hyl formam de (6.4m , 83.5mmpl) was added
to dichl oronet hane (90m ) under argon and cooled to
wW@R7/0B306 phor us oxychl oride (6.24mM , 67. 05mMOPQT/RBR06/006613
added dropwi se and the m xture stirred at O0C for 2
hours. i-(Phenyl nethyl) hexahydro-4Hazepi n- 4-one
hydr ochl ori de (nay be prepared as described in
frobers aftérgilingrintd the tiolggndithe Wateroeinoveds undtd vdcyon.t Parentesal

su§;§érk|6‘ﬁs ahoO¥R patetliN %@b@ént@ﬂ?t@ﬁmé@raﬁhé\u bRsept tHa€the compound

is ?l‘b';pﬁﬁq'?ﬂ l\{qﬁﬁ? g%tl}ﬁrzlo zr}%eza: ac?%% JQOJI%?%RIGW Ql'llg Etti,rll stéﬁgn E%A
aceraRlished byddragenr Eoe pIPPPWILFEDS ﬂ%'sgé o GpaRile I %thV'ene
oxidé ®2¢re isuspemision i 8GMerilg vehitle. Adearitagevyslyi a surfactawtor wetting

ag@ﬂﬂ i HcRRbel o gug]éonYHo"smog b BRMiaTLRNIMAstESutRAl df'tthé%bmpound

en separ at he aqueous |ayer was extracted wth

di chl or onet hane (x2) and the conbi ned organl c extract
Thezompgsitibn Mayrdontain dendd % ve PO Yeyrvaighinprefrabis fremaHto 60% by
eRyHAPSTItIRG Sctivengend, ddpntiinglod the MathotbflintistrEtionbdhe dose of

thésgcgﬂp 2”@?2%%%%%&? rd{%%%é?%t]e‘?ﬁbr{t iBRad d%/t% I%Sih)l vHFy‘%n the

uSERHAYH Mg 8 Rsanio AR Rergpaha other
sinaitay cﬁarctorad Howelerd as @ geperal phids shigahles uaikgesasanayee 0.05 to 1000

md, Incté %hbtaolyoﬁmf@bbo afflg\sh rebrRBLItSIly 3[Thot 00 Mg X irlbree aspect, a
suﬁéolé Llﬁlgdgée @&d Qro ‘? 28% udh L‘ trb%@éé a&rb%l Qdmlnlstered more than
onge 313y bR eXAMDIE P ppiyema ﬂzw ﬁslcag? 8 5 @‘emwdmsa number of

wetks sofmoathsi n di chl or onet hane (40m ) and added dropw se
over 10 m nut es to the above mi xture at O0OC. The

BS540, B A G S M 0 SRS

inveatieni on was poured portionwi se into sodi um acetate
(13Qg) in water (11). The resulting m Xxture was
D&@h sibgq to pHLO with 2M sodi um hydroxi de sol ution

ed.. Th I ed h
@?wﬁp%ﬁxﬁﬁww% AT T ) A
Methodéd with brine, dried over magnesi um sul phate and
H@(ﬁﬂﬁu}baﬂ-ﬁdzdpm giovie hidrothidlide Oy oa6.dmaiml)s h(may Hee prepared as
é\%rgﬁ i tcu(f:otlﬁﬁf nR4fibrd C(élbgfbn éi@) 1'559-(‘5’5?%srg®pended in
eralerby o, StadSe iR (3 5h) B8ty acdes, olonea by

bedzaiﬂde?mdon@BMn@G@@nﬁl))T'ﬂm neiurec wap stireder ragefetmpsyature for 30
miaLieY Yndenaspber thenozaudd of iicke wWhigk sadium4triasiokybofbleydride (179,

SW&gWﬁggardSE‘eé A#Url‘r’on allﬂeoﬁ’ﬁé?ur Quatl bffrrddafd aliGRed® Peach room

temperafiye nt@tewwﬁéi%{ ?u54?|92528u"hh¥1dr8198€ FOlTSR (BYPY ygs added,
thé tayerd eeparaledrand the ameous faver iextraxied witht ¢igorpmedizame (x2). The
coffbined: SrgaRRR! exthRs %ﬁ@@v@@cﬁrﬁate@ntovmaﬁ valuthe, tRén tekeracted with 2M
hyfiFo%ﬁ o'an, naJﬂ ’&Ho%m‘{‘faﬁrr%' %ﬁ I?yea't whs arﬁacfé)%gklc with 50% sodium
t e ur
hygrqmeys%m 2pd e rwumcycfﬁ?romeﬁzm Rt Ehecomifaghproanic
extraets atvere( Gigied 76ve2 mabhesiumi swphatat ard (eyoporajed to afford the title
compound (D1). '"H NMR (DMSO-d6) & 1.99-2.02 (1H, m), 2.14-2.24 (1H, m), 2.51-2.53
(1H, m) 2.58-2.70 (2H, m) 3.05-3.13 (1H, s) 3.18-3.37 (2H, m), 3.48-3.51 (2H, m), 4.37
(2H, d) 7.46-7.47 (3H, m) 7.65-7.67 (2H, m) 11.35 (1H, bs).
Method B
A suspension of hexahydro-4H-azepin-4-one hydrochloride (5g, 33.4mmol) (may be
prepared as described in Synthetic Communications (1992), 22(9), 1249-58) in
dichloromethane (50ml) was treated with benzaldehyde (34ml, 33.4mmol) and
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The resulting m xture was adjusted to pH 10 by using

2M NaOH and extracted wth dichl oronet hane (3x60
worRgo7ees9or gani ¢ | ayer was conbi ned and washedP@i/EP2006/006613

NaHCC3 and brine, dried over MgSO4 and evaporated. The

resulting crude mxture of the title conmpound may be

used wi thout further purification (D3); M5 (ES+) nle
trie2@arhikie i 66 mDEScApdl) @and 4liGwethtostipatiroom temperature for

ap&KoRMé!lb MBihKLtes 2 S3dRinY trib8tb AbBEBadAde (10.6g, 50.1mmol) was added
s s 00L5  e ocion va
queRGhBE e NaGH s0Iukan (E0M R disitrasted WB IO BEANG o
(21200M8)s wastsd with Biing, diiéd 6ger M&griesiuol julpimatetévapolatgd and purified
byetgg%q cﬁ?@@a? H| lhz%gl’!ilfcg gy, @Ldﬁﬁg lmf;ltﬂ‘a?gixmé? ngMLéPﬁTgﬁa in

el S Aspisiareetpainrkilon, FRBGLSa Y (Bnad BB i Cpnyipatents
of pak HCH inatiethytsharesiordinghifie tile sompeurth (PR Mt (ESA) Bve 204 [M+H]™.

sol ution of sodium bi carbonate. The ethyl acetate was
De\g@ﬁgﬁgn\ﬁdth water & brine, then dried and evaporated
t o or

1-Ehenypay ISy BRI -one (bg) \© (EST) me 265 &
HegaliRitewyi-arephy4-pne, Rydodarde- 11t0ahG@IPapIaaz@Ny De4pegpared as
deé@rFHeHin(%tlhé‘tf%tdj%ﬂmﬁni'EatiﬁsSQH992)9“2219),5-1Qh9-68pwlas suspended in
s PREPHLTE bl o 85508 G b e o
bepEaldayge; GAMS)0.6a9maly, TR MiHS Weop (PR Bl GPOTSGPPralie for 30
miautee curalec sdrgdry t then acomlatt irofice2 Mhistdseditmotriacetaxybrglydride (179,
80&16@}5%%5%%%@2&@%“@@%@ Mty diadt stirfed 43dThllowed to reach room
B e S 214 A0, St H9cBREGE () W s
the layges pepareted apdsthaiaqyeess laven exiaded Wihdiehieamediang 2)- The
cofmingdabrganisoéxitactsnwefe seabarateldi toandib nalumeanbereexiraged dvith 2M
ARt il 88006, T afihrage R ARS uR SO e
oo roiin, ARG TGO TRl 2 conea organc
extraeto nwery dEpthyoven FRONeSIUM esylphatgy 30 ievarerpiaduie forg e title
coRTPGUAd ¢D2)N'HIBIMR(TIDCY;) 8lit B2- n8® (@, ma)) @.5222.85(2H,anpR2fG9- 2162 (2H,
m)th;;t?}]-gg'eg%?%%ﬂ%( BF) 23 MB3(BRHn)M e 228 [MrH + .

5- Chl oro- 1- (phenyl net hyl ) -2, 3, 6, 7-t etr ahydro- 1Hazepi n
Desciiptiani3al dehyde (may be prepared as described in

5-CRRE6 IMRphenyldethAy-2)8)8,d-tétkalyiirovl H-azépine-dzcarbaldghydé (D3)
, 45.89mmol ) and 2M hydrochloric acid (5 drops)

Metho . .

B e e
argers jadd ecostad: ta 00Ge Phpephases oxyahjaridgc & 24nal, £FPSmire) was added
drépwiséraele thashigtuby stvdeld at ONC dbr gadtiusn b{Rrenblomehy) hélahydro-4H-
az%@iﬁ%l?ﬁée 3 %@%%h%&e Wil 26d GHedirbd Rt BYdcrBESLA Be&BtdA19) (10,
41.72mmo|§ was added portionwise to the above mixture at 0°C over 10 minutes. The
mixture was stirred at 0°C for 45 minutes then allowed to warm to room temperature and
stirred overnight. The reaction was poured portionwise into sodium acetate (100g) in
water (800ml). The resulting mixture was adjusted to pH10 with 2M sodium hydroxide
solution then separated. The aqueous layer was extracted with dichloromethane (x2)
and the combined organic extracts washed with brine, dried over magnesium sulphate
and evaporated to give the title compound which may be used without further purification
(D3). MS (ES+) m/e 250, 252 [M+H]*

Method B
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organi c | ayers washed with brine, dried over magnesium
sul phate and evaporated. The residue was purified by
WO b@gl23shé omat ogr aphy, eluting with 2-4% 2M anP@RER20061006613
nmet hanol / di chl or omet hane to give the title conpound
(D5). MS (ESt+) me 228 [MtH + Method C To a
suspensi on of
Dibethigifarmaniidd it niriyeBRyimol 2w8s @dded & dehipdoroethahe £ 4§inm) under
argisrﬂggs %d&%ode@m@. optrlédgbhbmyomhu@ﬁ@@_a(efwna,s 1demagd|)bwds added
In. ri.ptio ( od. i4N
a0 SR sl Fhoy s TRl ga,s@%“ﬂ%ﬁa@i fpanycro-4r-
azeindane (neav he prEmargdeasifesqiged ins Pesdirgan wa 1 héa &u93pmol) was
digsefvbdiin @i¢Blordrhethavee kiond) arddaddadkdropeiseas/eal D omiedtes do the above

mikBR] att @ ¢ OB hKERE WitsWired Hl oF CEBf 88 MihiitBs BXerESiowed to warm to
acet one. eth acet

Extracted th 2x m _of . I te. .. Th .
roo[q 'EBRETakE B%@is?'frg\ém %\éﬁfwgﬂ‘sg@\euma&'%r nBPYe os?ﬁ'?%vﬁse into
sodinth acetas it 30g) duwaler K1k iThelresudingamixture mas @shrstesble pH10 with 2M
so@XibT Agddxider Soldidre there waparatide dTheaaquetiuss Rlyee dvasnextracted with
dic%ilo??l!ng{hgﬂgt(‘lﬁﬁrbg}datﬂg ﬁ%ﬂ%ﬁe%dorbgni \Wrd Q8 wilsted Hith Brif@C8ried over

el utl ng w th 'net hano n a: soJ,tlonoda prain
M3gReRHAbFUIPHME s PYaRcFalEe iR e't@omﬂ%ﬁl which may be used
withoaifartaerqulrificationDBJ.iIMS (B$+) ot/e250c RE3 fkt+dt)i aphy
M‘ghgﬁimg wth a mxture of 2M amoni a i n nmet hanol and
I chl o

ronet han 0- 59 fford,.t C ;

Toga:olyen AL basdoliaot e, 5P T SRl ShericrBipntRe (6 m
in gn icrlbathowas aqsied yervrdewly phosphgrug ,oxthlgrsdsr@ﬁ -4 e phe,
restitihg Hgaw_kalv@bahimfdgdisﬁm &g bath for & paurs dAfEes thietme|j bed
(pﬁéha/ glihe e?hg/Hroéf H- Z??ﬁ@*on@h}@@ﬁﬁbﬁdé (haytdeaiebaréd BS described in

and h r acl 1 dr .was. add hydr azi ne .
D&sGERGN ) aRTE. 2 el wis Apf @%r&ogbwg? B fel i BRkf icure
waseflipwed foostir agopiniemperatinel ovaraighto Ve Aexjay. the miturgavasslowly
addéd ffa hgﬁi{wy st;dgmy&ﬁw%%mmd@mbta@, 7812l ruot) ing;jt é—water (60 ml).
ThE?E dltiﬁ‘é ixtuf w. H§te%t ﬁ@ﬁ&héiﬁgzwrgééﬁ Spdestrfthd e

.to cool’, en W th acetone 1ed with ter
GGG R q@ﬁﬁma%@%&@%mdﬁ"d%“%%%ﬁ%g'cos and
brieg tdried osenidg 8O dandevaporatechahe essulting studp imaixtaresgfdhe titte compound
m&bé idROwilbut AlrmenpaiTicatiay @) aMBYE S+ rhiermsoviMi-H]-@

m xture of 2M ammoni a i n net hanol and di chl or onet hane

(0-3% to afford the product (D5); 1HNWMR (MeCD) d
Descgigtionfo (2H, m), 2.78 (4H, m), 2.84-2.87 (2H, n),
5-GhBoo(1Aghshylmetay)-23,6,7-tetrahydrp; 1 H-aggpine-34carbaldehyde oxime
D4) 38-7.40 (2H, m.Method E A solution of

5-chl or.Q- 1- enyl - , - v '
o g D S P
(me¥ dermrerares agfescrived iy Descriptighmbity!-Ggn 4@ OMIRRY] inEtepRoj (100mi)
wasnglirrey avithdyld aoxy i@ e blydréctdorajes(B. 28g s46. bmatod)datwbarh temperature for
72:]'3(3?1:@)2(1'%1%?%?6!;6\?% r%ﬁo@ﬁ%y ??ébozé'ﬂ&?’\'@nd&ﬁé’ rétffiegshritfoned between
ety agj*gse 38 selfated (e ol D BBy I SRR LA ] was
wasBedwjthavederfe htieg) then drisd and gvaporatediguafiord thetige gpmpound (D4);
MS (ES+) m/e 265 & 267 [M+H]*.

Description 5

6-(Phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (D5)

Method A

To a solution of 5-chloro-1-(phenylmethyl)-2,3,6,7-tetrahydro-1H-azepine-4-
carbaldehyde (may be prepared as described in Description 3) (10.4g, 41.8mmol) in
ethanol (30ml) was added a catalytic amount of 2M hydrochloric acid (5 drops), followed
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After cooling to roomtenperature the m xture was
evapor ated, dissolved in water and ethyl acetate,
Wha®i702se usi ng sodi um bi carbonat e and ext r act BCI/#P1006/006613
et hyl acetate (3x1 50m ). The conbined extracts were
washed with brine, dried over magnesi um sul phate,
evaporated and purified by columm chromat ography
byeiydrcazmg hydtate &2.43mk 60 2manol 2 Mheneswiting wwtwmwmat%@lt reflux for

A SHPEBicBRtRed 71 viéuot @ hafréwltmgtdﬂ@demWQBNa(slHiMed Mgth water,

baé Fgﬂjgpggf%fuéi%%ﬁuf? f\?&c@.ﬂg bg @)o%g euérLoo tr%fctled into ethyl

aceiale: cHIeRXBCIEN9RICABIRIIES. WASRELKLPriNga ARG querdpagnesiyay
sulpha@esrdoptermtratd) in(vatuo.7 Bhe p&dabtmas purified dyehraghatography on

silica BitingVith 4 FBALRLFYM Sknmbﬂraaﬁ in@ndnaly ﬁbﬁo(&qe’ir‘a’sﬂteh(z 4%) to
ours an en a
aff]o[jftpﬁnﬁe 22‘0’889%“9@55%@ E%gf %éé) Tt enperature the
Methed B e was filtered and the flltrate evapor at ed and
5-Ohisaei ysenyimetiai 2,3, 6Theetablydvas! Hadrepiiead-cabaliehgderg (may  be
%ﬁéﬂ d“Hst%_ rﬂ@@ eDeé&HﬂQH\Bﬂ @és@%&&@f?ﬂ'ﬂm\ﬂl)t hy8talie hydrate
A4

e racts

Aessaraoh pRdeM it ek [Hioes] wefe. il in stmapg! (10omi
andhheatad dgr egfiny fer 76 hourai tTheaselvantuyvas cfvappiatgrnandathienresidue
pafiRioRéd Metvidtth dihghbestaebhdveatér2addmdde badiorny aduttion of sodium

blcparr cgté?é fr@gqué\@s(;ﬁ\%@e WHL e At td dVirtth ethyl MeBRE affd tRe ombined

orgargcma(g?r@ wa%ﬁgﬁm Wg}emgip?d svey r@agnqs&rp éHkPH?@ a_Lnd evaporated. The
residaez oyasn euﬂf4&dabbaﬂla$@hybr@n(ammd1ypreiqdmgewtaswéfs@M Rigmonia in

métHarQﬁ/acho%m@tﬂa@é to(:);ra%)m 1itl@-cdnipathd (D3). RISWESH) hlsr2ps [M+H]*
M%& d 106 drOIOS was sI ow y added "hydrazi ne

The resulting m xture vvas
Tof@wsm@aou ﬁaéﬁh@r@éﬁphw@ﬁhﬂw 3.Grfrdetiabyfirogty-azepige-4
cafba)rddﬂiy&e VRinecweyeireparked adrdgserited inl D:escxiptled 4)) (4000ng71

rW@F) ﬁ‘f ethat% '{%Sgnﬁ ® E’r’dcﬁloHé hod ($ Qﬂip'dmvbé ﬁédélplﬁlﬁ\fré*zme hydrate

(8@5 Thecssie rsyvs“a%m%on;m e phicliy g ahe ek B s The mixture
Waﬁrﬂilodﬂeﬁ éel CQQ} &9 rq@s@mmuaav%nﬁotr%ﬁtwwmrﬁécwwﬂomg Extracted
withl 240l 0mBST gihyliatetate. Ubhengquiols eas dekified usingsodjuadiigarbanate

SOﬂjtléR .r.?qd tO8xtradtd Pwith BFacetdt) ThBokbirtl XtrSctd #@rd tdd, +
eveperalrsh ARt Aipeglved in dichiorometiang 2n) dPBIiRA 1228P 09 S pardilaes.
elytingevitismathasd thes) a ﬁi\/ksqm@n qbgmqrpa ingRethanoly ge @a$lc fractions
wéte &Pﬁ@hﬁédré\m{)bﬁﬁ&i ahd pdrifibdarnajolunen biyrgmatdyraghycut(ngGyith a
mii e BRI mﬁg - fethanoGn JicrlSrMBIENBIN AR b Blictaing bloduct

escri SCTI ption

(Dg) hﬁ’%(%@-@mg@@g f was di ssol ved in ethanol (70n)
MethddD ar gon and 2M hydrochloric acid (12.2m,

Tozélsﬁléﬁ@ﬁlslbn af Q%ﬂlorcﬁ-@l(bﬁdmﬂn&hy@@% 6\R ety pal Hadepi Ae-@n

caf 6 BRI/ ey pkirepd 8 kiR R DeRbidiaRY) WA, 2"

0. ?QmWégéﬁetﬁﬁﬂo'K?@')ﬁ“ ffdfoehiedsa6R A1 dipe) waa.agse? ﬁ@fazme hydrate
(2ml). The resulting suspension was heated to reflux for 15 minutes and then overnight.
A further 2 ml of hydrazine hydrate was added and refluxing continued for 1 hour. The
reaction mixture was allowed to cool, quenched with acetone, washed with water and re-
extracted with ethyl acetate (3x50ml). The combined extracts were dried over
magnesium sulphate and purified by column chromatography eluting with a mixture of
2M ammonia in methanol and dichloromethane (0-3%) to afford the product (D5); 'H-
NMR (MeOD) & 2.68-2.70 (2H, m), 2.78 (4H, m), 2.84-2.87 (2H, m), 3.80 (2H,s), 7.23-
7.27 (2H, m), 7.31-7.34 (2H, m), 7.38-7.40 (2H, m).
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title conpound (D6). M5 (ES+) nmie [ MH] +Description 7
2,4,5,6,7, 8- Hexahydr opyrazol o[ 3, 4-d] azepi ne (D7)

WO/RGOMO2E596 PCT/EP2006/006613

6- (Phenyl met hyl )-2,4,5, 6, 7, 8- hexahydr opyrazol o[ 3, 4-c(]

azepi ne (may be prepared as described in Description

5) (390ngy, 1.72mmol) was dissolved in ethanol (8m),
MdthedEed wit h pal | adi um (100nmg, 10% on charcoal paste)

A $9hstionlut 5E&\&ﬁbi1%h8hyfﬁnufh9l)%6 FLtbradrat HL 2@ fine-4- carbaldehyde

(mfégﬁ &?psarec?ﬂgg?ﬁcx@ﬁg n ggs le(u?ri goég Uﬁhrfﬂ gﬁﬁﬁ)@% & haanIr 30ml)
angl ydrochiorie aeid ¢9 dispshwas treﬁteerw'ﬁhéardtaéweﬁw@s%r(%@'a' 50 2mm°')

andfhbafed dt lnefluixiovemight.nibbel nehcfi@ nixtie wadsSvaporatedLBgyive a viscous
oﬂ%Mé Was re'g%ts I9§ B ethanol é30mléand hezs}]tec(j]I raE) refl;»é1 fo(;|27 houzs in total.

5 605 wg"? Iptnsrate R MRS PIARR RO ceRedif e and
ethy) a¢etai@gbasi ctamm odjis bisagmprtesand extractearvth ethw@&ﬁt@ép
(3X150MIP Thé aeinbifed @xEadtd werd WaShaadasitredrire/ diBéfgovel rﬁéigmiu)n
su@ﬂgtehlég%&gﬁggtaﬁ&l Rgﬁfle%t BP h 'cﬁroma?ég?é' mixture of

20] SRR 1B et ahok A0 BPISEIaR BRI % ep9"8 45 (5): Ms
(ES®) mfe 22&[M#* product (D7); M5 (ES+) mie 138 [MrH + .
MéRbA®d C 1, 1- D net hyl et hyl

Asdlg’tfo% & &Mrgqy@%@éﬁw@ﬁﬁl)%?g% tgfrir@% dpphﬁ%gl%/e %arBQIBthde
(may be Prepsredsn Aatsbet i BESHPURTD ALK HageS SOOI R han (10m)
wdsrtesstextiwith bydraziné hyaratea©e87nd, AG4ndmpDany heafedeat rafluxdar 18 hours
athﬁeﬁ%ﬂdﬁ'é?ZW@ rﬁ%ﬂ’é’f%@hn oo eMMEApEfatUTE thEMBtura s filtered

anaﬁl{jj%hlﬁa}ehea\‘/%?ra dg%lﬁsxog\fﬁ%nﬁ%va?ea}r thggygpwgpgdjﬂ@tﬁg %18 using
soﬁm@ﬁ@ponatﬁefomﬁm%eem@n With §thy| agatatenEheermebiped pxiracts

wete dhied ederanagresiducsudplaatel, evaporaésidrid mgifiee Sy doeinwas
chFd?ﬁ 9}5 @Iﬂh wiR aFhikiu@ oI afIMBHid G MethBn& ahdYkhloromethane

gk =t Fﬁarﬁ»@uﬁwﬂr@ﬁ#?ﬁ%&w hpound (D7)

MQtNBd@Sﬂ [MtH] + at mfz 138.12 Description 8
Tola §0I@Id’ﬂﬁf Bachbtdlyi(prknfymenWI)-Z:% GWQBEad@ldmslnld-aieplneA carbaldehyde

(mAy G 5 H ad‘é?r%:@@éﬂ B&%g& %é rasemmogtmh?g?u (5mi) and 2M
H%Mgﬁfoasf\@ 3 sigugy aded M{ﬁ% 1135 il THf ftsbjind mivure

wasrrefluxed ahgefrasgam ameralght TBeaexidaytthe am@rewrasrevapqrﬁmd to dryness,
dissBived ircs af of wdtdh sdjugled &M 8 pYing Bbdlem (bfcatidnatelardaxtragted with

3x?6] n{Le eﬁgéiif?gté' ﬁ% rﬁ‘?@% (,el\r%grg v«{?ré‘gé a&?ﬁ%n rWaQNéd wuth brine and

g RYITMO S Y9 G TUR 2R EE0 FHBGAES RHETSH Ghvas Siga g8
chiorhatagrapbnto aftoad theditlevrisdupt EPRhMS, (E§Ghm22&ﬂvlﬂ'ﬁ/a@r&7
(PR IrRethyIR24eBl6 TBREFhydlopRazib[3U-Elabyping a8 ba8% 15)TMture.

conbi ned organic | ayers
Description 6
2,4,5,6,7,8-Hexahydropyrazolo[3,4-d]azepine hydrochloride (D6)
6-(Phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-dlazepine (may be prepared as
described in Description 5) (5.52g, 24.29mmol) was dissolved in ethanol (70ml) under
argon and 2M hydrochloric acid (12.2ml, 24.4mmol) added, followed by 50% wet 10%
palladium on carbon catalyst (1g). The mixture was stirred under an atmosphere of
hydrogen for 18 hours. The catalyst was filtered and the filtrate evaporated to give the

titte compound (D6). MS (ES+) m/e [M+H]*
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were then dried and reduced in vacuo to furnish the
title conpound which may be used w thout further
w@eo7h2ssed i on (D8). Description 9 1, 1-Di net hyl BCTEP2006/006613
4,5,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi ne- 6( 2H) - car boxy
late (D9) Method A
2,4,5,6,7, 8-Hexahydr opyrazol o[ 3, 4- d] azepi ne
Desygeiptiohi7ori de (may be prepared as described in

G gggm s suspended in 1:1
2458 1?1%?‘3%%3%535”@%@ SBiRe Lomas (100m ) and

M% Fajtoooc Triethylamne (6.6m, 47.16m) was
6-(Rheemethy )t e & H§-hexahysren 3, drc&%ﬁesm%(ﬂ@y(b; geared as
de@&ite@nmDlescriplibe 5y(300umige 1WW2mrsaél) wae dissoldediinl edhagrel {8&ml), treated

with a%&lgmr(‘?@mﬂé e{§96 Bﬁg:Hél%oQIV;?J te4 aHQ lt'rﬁesveaEhﬁ'Pm|xture was stlrred at

I ssol ved

oS oL AP 0GR R PEo b Sy 56 GO % Wure was
filteneiddirougle celite gne telfitirata leyhparategnmder gueed prgssurp o afford the

titlé @5mPYEn )Pvsi(EBeyimiy 138 meiH]thr omat ogr aphy, el uting
M -4% 2M ammoni a i n nmet hanol / di chl or onet hane to

{%Eym?gﬁ}yb%? %% 60708 hexahyd‘op))razo‘\/% g1Ed?a2eplne (may2be prepared as
deﬁc,:rtaeﬂ i DEs@irtion &h{218o 2 3umbh Was 4lissplee i eibatotaiyeated with
a@écﬁtﬂﬂr&%a&%rﬁ(ﬁé% b (7 18rRg SL23rhinbN and hy{rd9ERgted at atmospheric

pr?srsg aetmTrgA eﬂoﬁﬁ%{nﬁﬁ 81d4i Hox{ gt ;@%@Ieg%ﬁlﬂlfe?éﬂ Dhaough celite
angjeyaporateddnget mdpe@ mefswreé%aﬁefﬁavﬂ% PrOSYFHE7); ME %) /e 138

[MaR{F.t he resulting mixture was stirred at room
MdthBA®y ature under argon for 2 hours. The sol vent was

RS R TS ORI oo
prenatedins descrioRs imAesaRtiom Ol dsa BEMTO ndipuprEmaltaed2m) was
trelatedSAAh trifluerbhcatid dchie(2til) | After dripauthe rhiRRye Wi rédeBed, ditsolved in

metA I d to brexRnafy éJ&érﬁ’ﬂ 8fand washed with methanol and
W e i R
combiedranid)reflucedeanddhg srssiting desiduenas ckwam qasaphed qq sifca gel
elliting&ithyd ®:90 Miging34 20180 rhixEiAeTOEN adrdbnia in methanol and
duﬁ&é&eﬂlaﬂb'{‘@mﬁﬁkmﬁé\’d@e & bh&’g@f)eg\ﬁs %Eﬁl)g MPHB4EHP: 138.12

red at roomtenp atu s under
argon. After the sol vent was evaporated in vacuo, the
Desgsiption 8hvas purified by chromatography on silica gel,

1, £DithbtHy1ethy-forfiylsLd oheikaR @R Tr-az épine- 1natrbambte!(os)

1 fB@ﬁ&ﬂk}g{ﬁ‘gE@?&m mxgh%cgg@m e £ bbEﬁatTe' EbRmeRiRR Hdilable
from ¢.9pMzgicrishestirgls) (2-09 PrAMM ) 5‘)&8 Hrlaa _a} -78°C was treated with
a 2M apkiiom of [thiucedilsoprppgiamidentey? nyeS. pmpm\)rledetwm@lwh bééer 20
mihOtePRRE( étRY1ifErate (d Wemimel) fdsaldde@ BRE e rAE®RIrymixture was
Ay I b ;5%@%%@@ %ﬁgtvgflﬁ nbpR3hE feathibh WAY UBRLRR, poured
mtpénfqt%@qdcﬁxtracted several times with ethyl acetate. The combined organic layers
were then dried and reduced in vacuo to furnish the title compound which may be used

without further purification (D8).

Description 9

1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (D9)
Method A

2,4,5,6,7,8-Hexahydropyrazolo[3,4-dJazepine hydrochloride (may be prepared as
described in Description 6) (4.1g, 23.58mmol) was suspended in 1:1 tetrahydrofuran and
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2 hours before being cooled to roomtenperature and

reduced in vacuo. The crude product was then purified
wo@mogitisea gel eluting with a ethyl acetate toPET/EP10861006613

the title compound (D9); (M5 (ES+): [MtH + at m z

238. 18 Description 10 1,1 -D nethyl et hyl

2- (4-cyanophenyl )-4,5, 7, 8-tetrahydropyrazol o[ 3, 4-d] aze
dimethgforaide ¢H0omX phdt@oledl ®) 01°CL- Dieteylaminet (BHml, 47.16ml) was
adfed; fZHd%veredf &b¥%g@}’6@é@bﬁ£t§ CL 412§ ) 22 8hAet) 6tR mitareasds stirred

Y

ang)aYl W?Lg éc&jva}[r? géﬁ%rﬁqgms ra?uci'e éﬁﬁ'%ﬁpﬁb tﬁ‘erPSvc'é:proré}ga Othe residue

wa@zdlw@/edls dmwher@@mwmw' D wAles (@b e PTgARS. Igyer was dried
ovéd dhaglik)sluncogpmdtél andicetapoeatédl. Thg, reéxdduscwasl )purified by flash

ol eg% Bn é“"'rél\mth Zmblmﬁﬁgrﬂé‘qln E@é’tﬁﬁﬁcﬁ/@lcﬂlﬁromethane to give
thqﬂttenq:qupﬁgﬁ ?/t%a?g*j (‘%{FV%ZM %%]r[‘r’rper ature in air for

Metbod®urs. The m xture was filtered through a pad of
2,46 85E8-BleRahyIchyramId[3 Ut d)atedirrv@Rg bt pfrdparab @sldestribied in

De%ﬁ%%bﬁgé% 1naﬁ1r1rlﬂéll()) vs/%% %[1?;5 d@&an fe Hll eg %@S@d with
riofadpmEe A2 ph%%fﬁmahane@éﬁsb eiRekis &mmﬁa g,
1.§2mrnbdl) ecdhthef r‘ealsitnng:hmmm'at\ma}rsilp‘nsi abfagm mnﬂrathreltmder A for 2
hoﬁFsthe 360EMNVRad RridveE Dhddre el Geedi pressubeatd He%r@@jﬁﬁ@umbd by

ch %z%rag/?)égq.gq' %%”r]gl |P§S/9trhg%,_xﬂufr§ § dn'%bRQ 20 m}_laano/

dlqﬁli%gmp}hiap@ (2-BY) 19 af_{org e His sRMRAURY I\FS (E 1y82 [M- Bu]+
Méthod-acyanophenyl ) - 4, 5, 7 8- tetrahydropyrazol 0[3 4-c(]az
A SSHHR &(2?4% 6,58h b@qd% PaNedy B8 pHasrEd bed

cethpegs Deftintin T} "zﬁw%%m ngﬁ"‘s‘ﬁ?@f%ﬁ@' 10 Vel
with, triethylesine @381 5 84aarp!) aneebishl i dimethivdathyd) dicqregnate (1.279,
5. i%ﬁblb anpestitad aifrﬁ@;i té’mbef'g‘t%we fmﬁ?mhndziar@ﬂd Afteatind solvent
w aPbrated if v@Hrd tl‘\r-ﬁ sfflie peietie BY BRfdmaROdHhbRon silica gel,

I Nl t Pb anol
cigfBonift oy 6 PTG 1t A el (OB eg e Ri°pye aford
the fitlg @ornmqo@dﬁa) Mﬁ(asﬂ v 238sMHiT-e 239 [ MHH] +
Mé#aeamD ption 12 1 - Di net hyl et hyl

1 12D rﬁemgugg%z (&Jxaibﬁwﬁy%r%w T3ARkAER: (fraflRgSepared

aspefcrﬁge‘qé cruge al approxmately 9.4mmol) in ethanol (20ml)

was, tEgaTe@WltfehydIhym bpyratez(14g, 30mmel)] Thepniarewas heated at reflux for
2 RBtirs Béferd hadg bSoled m@bﬁdea@e@@@ranbeddudedmesmuopwr@rcrude

pra %gé Allir? J‘JTHRsIlca b th t& t@ﬁlrrqst( the title
co(zupeénms» e\%éﬂ by 'AE @@zaﬁzk g e

g, 12. 18mm|)
pyridine (0.646m , 8.12mml) and powdered 4A nol ecul ar
Decgcﬁy,ggn(—@ 859) were stl rred in dichloronethane (40m )

1, £ blmg&mletﬁgp er atz“(4 cylar}no%'hgnyl?A 56'fl 8 Iigt%ﬁydrggﬁrazoloB 4-d]azepine-
6(2H)-carboxylate (D10)

1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-djazepine-6(2H)-carboxylate (may be
prepared as described in Description 9) (1.80g, 7.58mmol), 4-cyanophenyl boronic acid
(2.23g, 15.16mmol; commercially available from e.g. Aldrich), copper(ll) acetate (4.15g,
22.76mmol), pyridine (1.21ml, 15.16mmol) and powdered 44 molecular sieves (5.33g)
were stirred in dichloromethane (80ml) at room temperature in air for 40 hours. The
mixture was filtered through a pad of Kieselguhr and the filtrate evaporated. The residue
was dissolved in ethyl acetate and the solution washed with 5% sodium bicarbonate
solution (x3), dried over magnesium sulphate and evaporated. The residue was purified
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m xture was filtered through a pad of Kiesel guhr and
the filtrate evaporated. The residue was dissolved in
wetdwyl2ameet at e and the sol uti on washed wi th 5%GDEP2006/006613
bi car bonate sol ution (x2), dried over magnesi um
sul phate and evaporated. The residue was purified by
flash chromatography eluting with 10 - 30% et hyl
by dlast ahreratogragrenglatirtey with 30 v 40%tathyliacktateciomppentdng Digye the title

coNﬁg&r'r:dS(mdﬁ rﬁs%@éﬂ B33+ Vet hod B

D et h t hyl
4,5, 7, 8- tetrahydropyrazol o[ 3, 4-c(] azepi ne- 6( 2H) - car box
Deglbapt!o('l’réy be prepared as described in Description 9)

4-(6 557,87, etrthmmlrézol()[%-bmphmmm-bnbaﬁ&mmne (D1(#%31ny,
1 ?D}#&Hﬁémgﬁomﬁ% Jf’% Fré?&@pﬁazoﬁl ?hgﬂepme -6(2H)-
2

copper- acet at nl
camwﬁs%dmavan?dpr& arﬁg M f) 49RpEol) was
dissdided it dgedibran G1ml)darm44MrMmQ¢almlqrmemh)1 dadlgxam ml) added. The
mlkt@ﬁauWabnsﬁurr@tixétufo@mN@nﬁérbqu@%raE HouedN MethBRsIakEs @dded and the

m@d[]ﬁeer uﬂl' idd oﬂr ]I'(?i gt%rr:%iurrTrheelmlrfi%t %f?aAIWIth]erﬁ%tﬁ?n&t tr@p%lth 2M
amranfid Fh'f"@V‘@“ﬁ'n §vaRqratiyofrthe bagic fagians gave the fite, F%’“R%‘é“d (D11).
MS (ES-gmed 2301yl cel ite and the sol vent evapor at ed.

The residue was dissolved in ethyl acetate and washed

D wi t.h .sat #rat ed sodi um bi carbonate sol ution. The et hyl
e3eiPUPR T ayer was separated, dried under rmagnesium

1 bOimeﬂwkﬁhﬂ ev apdi-Bremopireayipf Sdétetiahydsopymzele[$¢-dlazepine-

G(MLmoziléwwwgraphy eluting with a m xture of ethyl
qate/ pentane (1 :9 to 1:4) to afford the title

1 kﬁ%ﬁﬂ%ﬁ&ll}é %‘% pdﬁtreﬁglg Jlr%oﬁ)éf 22 & ﬁ%g é(%flwzarboxylate (may be
prepased7a$de%rlbe¢1ynﬁeqsylpmwpmrmgc‘( P@mml)nebmmphepyl boronic acid
(1.644, @ x¥Mhaios doravererillp aogiribrAfra® &lgsaldribeyl copper(ll) acetate (2.22g,

129%%%?;%&/98.@)( (a%ﬁﬂgs 1§mﬁ{6'i750$rfdl &Ndé?é?’rﬁ‘ﬁPrRSI@léuIQPEi‘éUéé: (2.85g)

Wi TRy Bicbisisemeiebe dAGM) 2 ey ETORIAIGe M b icet dous. The
migtuee eas {iltered $régoh apdd WK@@eigghr(Mthmﬂltra]e empﬂrgztednThe residue
wali GiSddNeRNBt stBpeadebitel andike Sdlitionellastedr WitHNSE BBEILAL bic&rbonate
so@ﬁ?rp 8222 d&h’q&”&)%? %a?n]eg P 8J| gé 3nd %Dz%xﬁ%t’é{i Ui fe rl%%dJer\ﬁéE purified

by fREh SHPTARITARY Ao B0 P ale GoSRIBAUBSHERE P g the title

compbond:(DM2). MSQES*)&m&nEQMQh\G\MMﬁ h 5% ag. sodi um
Mdikgg @oen carbonate (x2) and brine, then dried over

B e i G
prefiarectas gescribed (i Pergriptiem9)A2a¢rg ut- 87 mmod M4abreaepraenyhboronic
acvﬂE(uBlaﬁ@I 2.14rdinoh lcomanaetibibresaléble Upm é.9) Aldrerd, tuppetiatdiate
5 QGHhS rl%n@nﬂe 3@ Wit 20 m&%(i %n&ét éﬁ@cﬁﬁé#rs?eves
et hyl exane

Q)| %598%%9@ ?Bif)d )ﬁ hl%re)sggln mlxture was
StIfBEq at roomdsmpefature ynder air for 18 hours The mlxture was heated at 40°C for 7
hours. The mixture was allowed to cool to room temperature and stirred for 18 hours.
The mixture was filtered through celite and the solvent evaporated. The residue was
dissolved in ethyl acetate and washed with saturated sodium bicarbonate solution. The
ethyl acetate layer was separated, dried under magnesium sulfate and evaporated. The
product was purified by column chromatography eluting with a mixture of ethyl
acetate/pentane (1:9 to 1:4) to afford the title compound (D12). MS (ES+) m/e 392 & 394
[M+H]*.
Method C
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1- (5-Brono-2-pyridinyl)-2-pyrrolidinone (D1 3) Method
A To a solution of 2-pyrrolidinone (797m , 10.4mmol)
w0 poodiozsspdyl f or mam de (10m ) at 0 0C was addedPGDEP290/006613
hydride (60%w. in oil, 416ng, 10.4mol) portionw se.
The reaction m xture was allowed to stir at room
tenperature for 30m ns before adding a solution of 5-
A soltion-c? - 1C1hdi|me¢tp/je’thy1 i4nfe7 BHEER)ydBmyanatsl[ 3,4 dlazepine-6(2H)-
ca@oﬂﬁ&ﬁg(hf Stited 281dbscribeg i ©8beriptiog ON{9U0HIgEe 3\8Rsmol), 4-

ot [ 7 ASPERGHE gl 3, bR
comﬁrtaﬁ"e@tel@so%dﬂémrm imaRlBguareRa (4 38 @nd pyRding (A1 4
7 6rivaolyinkdiciileroeneittiznet (SAmi)was slirret lab ramme teingresatuc o tover

at %?é o606 %Bﬂﬁaﬁ'ﬁe Wu@%’(ﬂbﬁ fl&dq! 'trﬁ“rot@'?é' Qellté_ P8d washing

na

wilhicthanpt e Salvent was e alefiie b Adlc RBKiROE kb ubrinto ety
ace@tesaw) waghegdiwithy Hotage sedivmdydiogsn Gﬁ@onengl(sg) amg kring.+then dried
ovel Ra@dcksiuin 2diphétitent evaporstidhio dadliol Tha resulltirtgi residoé was purified

b)@#d{ tifaB gggﬂcgazmmgaggww %]tutf”ol? P FRSth ol /

dighjqrom ti\gp@ ) HEFBY% M‘tﬁs nébrgrgXtog glﬂthF ﬁ&l eluting with a
mixtuse ofrethylasetate lomdame)(wtm%)etp affoaighe @tle gomppund @x12).AMS

(Es@j mld 386 &Hd S3dmemaiR- chloropyridine ( 1.00g,
20mol ) in di met hyI formam de (2m ) was added and the

resultln m xture allowed to warmto roomtenperature
Desgeptiry 8 The m xture was then heated at 50 0C for 1
1-(5eBrmonaod-[B30iddy|f-2+pytrobidirmnes(D13f t er cooling to room
MJAtRBAN ature, the m xture was quenched with net hanol

Toaé“%p Y2 O;\Y}%Fonéﬁﬁ&ﬁéj g‘@?@hﬁ 18 4ﬁﬂh§lf ﬂ'@h@ﬁgf%r ?mn)l) at0°Cc
wagepsidgd spdipedhygyide g@%ﬁvtdmo oy ABHWB@'?JP?'HQHW? + The reaction
mirturd wa® alidweet thstir alcebert temaarhtyre fieredDenitOb&f0~E addingad Bolution of 5-
bré&: ZDJh‘PcQHGJnd(rQ]@)OOQWZfJﬁﬁT&) iRldfnevifabmarhidd (il The resulting
m.g%% wg? f}ﬁ(g/v% rm6to(ro%m terP%ErtaP]Jr? oréSJ?ogrs thfngmﬁted j‘;y 50 °C for
1 W%?P‘éﬂ!ﬂ”cﬂt@% 62 uHRE (DI RA MRl 2 iateT pereaded and
th@rrfbmh‘rerwdraabbyhd d&hl@r&n&hé’néidmed akgrinagyesiro solpBaté-aBd]

I{T% ud eTrEH %@D&%ﬁpﬁﬁ@@ bl Qﬁr@rﬂaﬂod?ﬁ&%f 6rp§|ll&f‘ eluting
MG i e e T S
MBS 1)a1e, 240 o ped [Mtfdl'ate (1.1 9g, 6.60mol), pyri dine
Mdthod®1 , 4. 40mmol ) and nol ecul ar sieves ( 1.5g) in

Todé &ner at S/naﬂﬁnc(r%o(ﬁi7)97ms1 Oaciriwrﬂﬁf?ﬂw &lﬁ\eﬂ{ylfbrrﬁémﬁ@‘?mml) at0°C

wai iAded Sppim BySride (5 i Tl 4" Cmie o BRTRD T ITMIEH o Hitesulting
mlfdiuret wasdllawaddaghir at 4@ fer30uainutes, A/mmimgafmrﬁmo -2-
chidr&dikiaine Teiobg e 2emsholyeh Bmsdhylforrigmidiel (RmBtviasvitied and the
resulting mixture allowed to warm to room temperature overnight. The mixture was then
heated at 50 °C for 1 hour and 80 °C for 1.5 hours. After cooling to room temperature,
the mixture was quenched with methanol and water, extracted with dichloromethane
(3x100ml) and dried over magnesium sulphate. The crude mixture was purified by
column chromatography eluting with a mixture of ethyl acetate and pentane (0-50%) to
afford the product (D13); MS (ES+) m/e 241 & 243 [M+H]*.

Description 14
2-(4-Bromophenyl)-6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine
(D14)
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evapor at ed, redissolved in nethanol and passed down a
10g SCX cartridge, eluting with nmethanol, then a 2 M
w@odoan2ssee of anmoni a in et hanol. The crude m RCTER200&606613
purified by reverse phase chromatography eluting with
a mxture of acetonitrile and water (5- 100% to
afford the product (D14); MS (ES+) me 382 & 384
Mdthodiar . Met hod B

A RixtJro eny. émm@mﬁ )-5.4%, @7E&&ﬁy&hgﬁ&@&m%mbe&&né(rﬁé@be

prégprodigs éstabed n MRl 5 ER0RT A OOl B FlobREhMgronic

acﬂdSS@nM #oromol; commeareialiy avpilakie froaLe-8- AlddeR)ecqpper acetate

(1 Abglre. &hb\mok) qgmerne((ojsbmmmmoo R0 mqi;ecmr&ﬁevm1 Jgxind

{?.,:{Hi, was QH o"ig@t) a%gm“t@m'ﬁgta%g@ hﬁé flakleysan to the

hGEPPoE oS Bouyien & ﬁ?r ;Gf%vrsuﬁ"%mctaoﬂéwx RS hadtsred

thrpugtaa Pgd pf eeliteyiashivgavitadichieromethrnegnddaethanelgd he Sitraje was

evapdthred, MidisBolBd hameihansicanddassedadwn & ogedxcatridgéheluting with

m&ﬁfﬂ&g tﬂér@g ? I\ﬁgglgw &f 5%8%% ?rget 41 Lk &gy h‘hitﬂr% was purified

a ra
by APYeBSUPRARE fthmm%toe tsewanggwﬁaffanx f%°é 0 “ﬁi/ﬁ ad water (5-
10p%%) thuaffordeize prodd@dDom) MS ESH) e 883§u384 bIEd i on
Métkhe@@rge cartridge (SCX) and eluted with nmethanol and

o EHRAMAF S e B ST S0 RS Fdan oo o
deggnbeyl in Rescription 5)150meg 92 @mp%ﬂmn}%g@qy tgcpreﬁlc?gud (88 mg,
0.4% mB\oBroorrme’%elpw aiilable ¥robr ¢ ghaldicmecdppey (1D, atetates(1208nd 0.66
mrﬁélzgﬁ(g bt ;9[634£ffmn‘iﬂl Zrﬁplw fholdebik) sives ¥ fﬂ@rrﬁ%mere stirred at

roQm of Lulnﬁgt nger aﬂr gr 'ng%Urg S )él?lp %gar?ﬁé v%é%é)rg [aée& gJ? toa1g
prspayibityateg, Ioroemﬂﬁﬁm ya ridge dser 5690 %uteﬁwthdww')%aﬂe gMammonia in

metbarebl. (FHeDmsic flactionsakle evappated ankthatresy|éBergde purified by
re\?elrgeﬂ'm(’e)c&é tbgﬁaﬁﬁ ((ﬂ f%}g ?eet tﬁtﬂ? OB a@"édfoﬁﬁilc%ﬁlt”'ﬁﬁs product
w5 A L et B Rl s LSO L DU i
metbanst pheé 2M dromopiagnetband). Thenkasiesfeactions wene gpmebingdsand

evhpdraad affbridadg fitlepadctqQD1aRIMS (ESWavei3eg/304 (NH+H]"
di chl oronet hane and nethanol. The filtrate was

evagqratg redi ssol ved i n net hanol and passed down a
artridge, eluting with nethanol, then a 2

2-(§$mw6 -pyfridinytBi(phéenylmetindndf.5,6,R8- l!ﬁ(@hudfqnycﬂ%ﬂﬁi 4-
pin€@UB) ned, evaporated and purified by col um
A &Ml%g??] ggéﬁqu}/n&etg}/ g%l4®6\?ﬂ§ IEe)éh %2 Ma@%ﬂ@ grﬁay be
Prenasedies dercsibpd inesaripien vki2Hgmee éﬁ@@ h@s omo
pycdingjterage agity355eng)tti. Fgnmol), h:oapan acetate (H8mg; @ mimel), pyridine
(0. 388mIA LM énd)ﬁ)%le%[l%r 8re 0bmgfrf dlérﬂmbhfétl’ﬁh"rféctugﬁﬂ) was
Sl el e S B Bl
reqﬂngg@pﬁtﬁcez\(va@\ ered ngh a pad of cellte was ng W|t dichloro efhane and
methanol. The filtrate was evaporated redissolved in methanol and passed down a 10g
SCX cartridge, eluting with methanol, then a 2 M solution of ammonia in methanol. The
basic fractions were combined, evaporated and purified by column chromatography,
eluting with a mixture of 2M ammonia in methanol and dichloromethane (0-10%). The
impure product was re-purified using reverse phase chromatography, eluting with a
mixture of acetonitrile and water (5-100% and 3-60%) to afford the product (D15); MS
(ES+) m/e 383 & 385 [M+H]*.
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pyridinyl }-2-pyrrolidinone (D16) Method A A m xture of

6- (phenyl net hyl )-2, 4,5, 6, 7, 8- hexahydr opyrazol o[ 3, 4-d] a
waeprnessferay be prepared as described i n DescrP@L/EPW0&)06613

(40.0ng, 0.18mol), 1-(5-brono-2-pyridinyl)-2-

pyrrolidinone (may be prepared as described in

Description 13) (48.0ngy, 0.20mvl), copper(l) iodide
Da@tﬂpﬂug160 O mmol ), trans- , 2-di am nocycl ohexane (6m,

Pﬁ@h;}lme@é@ BIL8- tétl&ﬂf&op?ra%m[@h)dju@@.ﬁuwmd g-

at ed, under argon, at 140 OC for
pyi'g 'W&u??y"% Pﬁg 1 xture was diluted with nethanol,

Methpdifed to a SCX cartridge (Varian bond-elute, 5Q) and

A mbsire df ai(ptenyrhdthylpP, 456 7 Bakekabydrapyriaxzelai3et-dfazepine (may be

pri éé‘é@%ﬁ’nhé@m Deé@?llﬁtel%’r@? u@tofofnibcbl 1%H%ndﬁr1e(50t?8%f@§yndmyl) 2-
GRS G Pl o5 s Pl 3108 0 o,
comrﬂhmlde/(wpmt B:05msal frans-0.25dgminecygionspane e §-ppramol),
an@ ¢POY ('1137(1‘@16)65rrl‘vﬁol§ w5 suspendad t didsar] (8ml) aviek Heeatied3 uAder argon,

ghgﬁ rfcf?' 1% hou he crzd% tl.}re s dllgted with methzagol agphed to.a SCX
S Nk i 5y Sagv G0 P R oBOA o e of 2
an@or(la/mem@,ol T hedanicl fljactigny Berlgraombiredp gyanpgiratgd )anqurlfled further
byRYFdrRAtb&rapRyBn 6By, dngtinghvathed Bktare ofl @Mcdrhiedialim methanol /
du%ioz%w T o Tl S PR 9 e oy
, 0.05mmmol ) and potassi um phosphate (137ng
A mms-mub BY(phenytinethgir2 (43W6 )7, 8xbexahgaropyrazelofd3et- Mazeplne (may be
é{%é@bghésﬁaed Hl@@s@iph@rwsﬂ(4b@n¢g3@l 180861, LG - RIseRPyridinyl)-2-
pygo@c& [ b\(Na;?c’ra aereH g?%e%r b%d%?@@&ﬁ.ﬂ% Wﬁi dj%?'mmol)
comBRIod (5 o Ao 1A S Y S g a6 0 05mmol)
an\dﬂfo@ssm:rrbphms@hatewabbng,t @65mmdl) prudiokare (Bntly wes heated at reflux
ov@h‘ﬁ%‘ﬂ’%ﬁ and %SWEE rt%b&g o0kt the@vé&kéﬁdir?é)ﬁl)%&wrbmm%dlmm
gl a5 S el g el e 2
soltion gf @mﬁfoma in methanol he basic fractlons were combined, evaporated and
puﬁfnécﬁb}ab@mnii:hmmatdgrraphy elatiggwith al migtung bf) 2N ahnBioréa in, @ethanol
ang gﬁwgﬁbéhéég 50 3o 4fr6raltRe ?FHdU@t (b'TBy m(mﬁnﬁfeeﬁsqmm]*
ﬁs rclr I'n | ption 15
§ ol i di none (15rr1 0. 20mmol ), taSSI um car bonat e
A murng:f 2d6:300med)nyrigmyhér (Pheyyimety 2.4, 884,80. 03mol )
he&ﬁlﬁiydréb)/réédlb[ﬂﬂtd]éﬁepln&(ﬂﬁyfwl@"dpaﬁﬁ e dederibedin O@sorptipn 15)
(4%3%2%@9\? (4 %}/r)rolmﬁanléq%g;ﬁdo tZQmFr%f l H&tﬁ%ﬂum%ﬁrﬁ&%f@@ﬂmg
0 34 ey 1) e ey ook LA e 28 dddmine
(4pid0.63man) in ldioxane (4mip was Aeaiedtte reflux fen24 haurs: Thesase amounts
agAlr &r2-H e IiGIAbNE Hopp&rS(1)audige Bad ALN'idImERgHD,2-tiehetmiitel were
ad\ggg SRH l’tHef rln&ghrglﬁeﬁgé tﬁ? ?éfh&'fgrgfh&ﬁg l%%é’é’ Ivent was evaporated in

vaBH0.3N% ARSI RUTRE B SO FariicGR IoHe PR T Gay on sifca

gel, eluting with a mixture of 2M ammonia in methanol / dichloromethane (0-10%).
Column was repeated eluting with a mixture of 2M ammonia in methanol /
dichloromethane (0-7.5%) to afford the title compound (D16). MS (ES+) m/e 388 [M+H]*.

Description 17

1,1-Dimethylethyl 2-(6-bromo-3-pyridinyl)-4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-
6(2H)-carboxylate (D17)
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Col um was repeated eluting with a mxture of 2M

anmoni a in nethanol / dichloronmethane (0-7.5% to
w@edoooessphe titl e compound (D16). MS (ES+) mnl ePGBBP2006/006613

[ MtH + . Description 17 1, 1-Di net hyl et hyl

2- (6-brono-3-pyridinyl)-4,5,7, 8-tetrahydropyrazol o[ 3, 4

-d] azepi ne- 6(2H)-carboxylate (D17)A m xture of
A rhixlurd iofe:t1 ditethiyletthyl 4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2H)-
cafboxyléted ttfeadwgér@@)é%%é%rﬂ{ea ||40@§&rﬁ>¥|89|9§1@(ﬁ(’r@ o/87mmol), (6-

brc%gé r‘?%)l ?\%lﬁb ?m% 56%486‘%88 8€?4r%§o rp'epgc,detétg (472mg, 2.61mmol),

PYRRIBR6140uhyir AT P8 FistcI25 Sieyes ¥ faoma) in sichlgrgmethane (10mi)
wasagtiped opertathe atrdshigre for 8 daysoCrude pyixtudt was thediitered through a
paé o?é%'ﬂ?@%)\ %ghéﬂj\lv@r? Hicﬁlbrcﬁh@d‘f&r% SR BrARBAT) AREr evaporatlon in

vogamiR RS iR parlieg oY SEX kg ELES il aibal®y st e o

amrhonia ghmathgad. bhe mgthqr@l tractions sertaininotthe product were combined

‘andievApSraraEh hacw. Ind r@erﬂmﬂlv@s thah tpenﬁ@/mpanahn @hrdnmatography on

snl%?‘égpeluﬁr&e\maﬁé Sre $heR4Hd % qrtBH' 98 afford the title
comROHBMEN 1) THS | 415"3%# (g 'ng th

ont ai ning the
product were conbl ned and evaporated in vacuo. The
Dés%ﬁ #ir 16as then purified by colum chromatography on

1.£0l +§@g‘¢?&ﬂ% P erroIRS ?x“" rAES AT
te’(’ ghydropyrazelofi.f 9‘1?%9%9%' (4 18-cagBoxylp 18) Descri ption
A htdre bf D) 1rditrietHyeet g 2-(B-Hr@m - B-Wy)(ldmyl) -4,5,7 ,8-tetrahydropyrazolo[3,4-

fn"e%(EFh Bé(rbbxﬁatel(hbﬁ 'bB)Hrépaﬁledsag d&scribed in Description 17) (73 mg,

dla

o.f W@H{’@W azrq 0(?& Thlol)dmﬁﬁﬁﬁe ﬁ(cfél) RSP AOKLAL 83,7 mi), NN
dipethy b?@tﬁ?nsd@wn%(%nq miy 06367mg\9t)@m ZrRMIFOHBPPRS (- 0F8mhy 0.37
mmolhezemixed-t6¢ethr-ararHeated arider Angon tbeeffuxegyar ¢d mas and kept at
th| éﬁ érgﬁﬁje fdP 1PBSE AR} bﬁ%d&&néﬁ% ﬁraqoré)cwgmeb ) K,E0) (46 eq),

1 o Ehediemiia b Aol 2nd B:nyPiikindliE e sm Wbk Bl ana the
mlmure beased atmsflyx fana forthsrid 67 h.dk hegnixture was ghen all 0019970 cool and
allBwed Yo sERE afosatteinpgeitiverfoaTTih et raitture des thhfrgnedud:e:d under

va rjg%éd% ﬂedlt%/ SirBm %ig'onaémcta lePell ftl"i‘hé)(e%efé?ﬁyl acetate

d
oo 3 ! st o iy e SFirue 308
[Metﬂ] .and 2-pyrrolidinone (2 eq) were added and the

m xture heated at reflux for a further 2.75 h. The
Dé’gcﬁpﬁ%ﬁ 148s t hen al | owed to cool and all owed to stand
oom_tenperature fo
1-ofe B B O R Gt Firzepinsti Bl i Sl Q’pwr%'hdmone
(D49) i ca gel eluting with hexane:ethyl acetate 10:1 7:1
M&h&d&l 1:1 to give the t|t| e corrpound (D18) . I\/IS ( ES+)

oINS o PRSI R o
py)'ro |W}q(ép qprgpg)ep,a&qeaprmqén ig pt| 16) 38.0m OeroI) was

dissolved in ethanol (3ml). Palladium (5.0mg, 10% on charcoal paste) was added and
the reaction mixture was stirred at room temperature under hydrogen (atmospheric
pressure) for 12 hours. The mixture was filtered through celite and the filtrate
concentrated in vacuo. The product was purified by chromatography on silica, eluting
with a mixture of 2M ammonia in methanol / dichloromethane (0-5%) to afford the title
compound (D19). MS (ES+) m/e 298 [M+H]*.

Method B
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Met hod A

1-{5-[6-(Phenyl nethyl)-5, 6,7, 8-tetrahydropyrazol o[ 3, 4-
w@2qoapzysvan- 2(4/-/) -yl ]-2-pyridinyl}-2- pyrrol i BCTBP2®06/006613

(may be prepared as described in Description 16)

(38.0ng, O 10mpl) was dissolved in ethanol (3m).

Pal | adi um (5. 0ng, 10% on charcoal paste) was added and
Totma)hm&modfne{ﬁ [6d(ptianyknethg )-S 16, 7,8-¢etrahly dropprazolo[8xe-dkazeapie-2(4H)-yll-

SUrRBERCAE TR PO Bfdparddf fSddschbed AIDesEriptuM 1) (38.0mg,

o bt L 000sLALBIM of ChLA 108 s 00m
angiing feseling ynixdHrestEed ft é@qwt%rweg?mrq:%ver@gﬁwnﬁi@r ap glngsphere of
hytitogetr Fhemidtieanmathien filteretdpévapbted anll pinified doyesohame

chF aﬁ gbm}_{fﬁ ith Benikiytd &F AP TRMAEHE hPA&handBnaERhloromethane
Fge

(O'fo/{ 40 gﬂdHEEA@UE; gg%%é%fegéﬁdéwgﬁﬁpyr azol o[ 3, 4-

MethbdLepi n-2(4/-/)-yl] - 2 pyri dinyl }-2-pyrrolidinone
A édr@ﬂbnttﬁr 1EEBpIRshyRSetHE 566! ‘l}&-‘tlettdhyﬂ)@ﬁpﬁalz@lb[&)ﬂd]b&);pm 2(4H)-yl]-2-

8’ ﬁylgg%{rrald r%ﬂéo(ltrﬁaﬁ/' as(o%%r ggr?ﬁillon 6 145mg
égmplt) pﬂmpg,lllna;ggq?{a anchar %:‘?;g/f? grpgﬁggth r@@;}?nﬁ é{a rred at t6om

tempenaturg bndmﬂmtmaerm bydsogerofor 1§ ipaige hhe ivure was then

flltéﬁz‘él thid@gh E'c'eht@r;ﬁa RNt &Ha AT HeLkdIVent dab evasdrated in vacuo,

th%%ngﬁé?%cﬂge dJrﬁlﬁytbP ér{hdafo é@c{s@?&? %Ma JHy%n' dliica gel,
elging dyittra mixture of R4 e(rggrpylarw gmeﬁga@o q:li]lqrom 636)'40 afford the
t|tle @btmbbomd (519). MS (ES+) m/e 298 [M+H]+

6 (phenyl net hyl )-5, 6, 7, 8-t et rahydr opyr azol o[ 3, 4-

Akl Ao A I R
tet(qrwgr@yrazo@ﬂmazeawe 6éaH)-carbomiae (DAY Pe peaParad:agfescrbed in
D@tharml 18) 51 Ingyad 3sumnol) addietiloroo@thanen(p enlpwvas &reated evithan

deF@éog F L&d %5 nﬁ%:éjr{ooﬁﬁr%dfa‘? FookS té?ﬁbé’r&ureﬂ&ﬁ M 8¢ Ml’ne THE$nixture

35 e 1o " ety s i, alEpdieg B9 5oL Blhd By metnant and
therewmannu arerspoia é2)) rTiheiapgrapyiatedractians Wetegeombiogd angkien

re@ycedlto QiveitRg fitepEympsungl (DI OR MR (E S+ Inwki2eg [Mi+HIT . a

m xture of 2M ammoni a i n net hanol / dichl oronet hane

(0-5% tao afford the title conmpound (D19). MsS (ES+)
D"rﬁcé'pﬁ'gg M+H] + . Method D A sol ution of
1-{4-[6-(Fhepyimyetbyhnpl 6,7,8-tetrahydropyrazolo[3,4- d]azepin-2(4H)-yl}phenyl}-2-

py?rdIRtif@nedgo2o)- pyrrol i dinyl)-3-pyridinyl]-4, 5,7, 8-
M @,to;, ydr opyr azol ol 3, 4- ¢(] azepi ne- 6(2H - car boxyl at e

epar ed d d De
A Triiong Of 8RO e o 2 B g B REIpY 2RP B4 1oz et Ly be
prepdrad s idesaribed acBesaription 8) (42.Gmg, Catfimmsel).r -&dbrgmopbemil)-2-
yh%rmﬁérﬂi UBMP0.2ninSP, ddbper(IT RIIdE 1010y, 0SNG trans-1,2-

SRR [ iRl R4 S
digxany(3miaadAeatedpHndarargomét 1 HhC (REr1é o1 M aiRmpriwg was
diluedwathomethagoly apgliee te 8tSGX cartrigge fdaridpigond-eide( ERy))andiveashed

withdRelhMibllidiowed by a mixture of 2M ammonia/methanol. The basic fractions were
combined, evaporated and purified further by chromatography on silica, eluting with a
mixture of 2M ammonia in methanol / dichloromethane (0-3%) to afford the title
compound (D20). MS (ES+) m/e 387 [M+H]*.

Method B
1-{4-[6-(Phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yllphenyl}-2-
pyrrolidinone (D20) may be prepared from 6-(phenylmethyl)-2,4,5,6,7,8-
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Description 20

1-{4-[6-(Phenyl nethyl)-5, 6,7, 8-tetrahydropyrazol o[ 3, 4-
waelk@zepmsee 2( 4H) -yl ] phenyl }-2- pyrrolidi none (D2OJEP2006/006613

Met hod A A m xture of

6- (phenyl met hyl)-2, 4,5, 6, 7, 8- hexahydropyrazol o[ 3, 4-d] a

zepi ne (may be prepared as described in Description 5)
hekaydemyraz0ld] B Avdpd2epine-(#Q-Oimgyrfb phewyd)) (nay beypreparediassiescribed
in D8&er(PiBn Spu%%r THR b)\al Eé9s tb @ett desdribed MDescription 16

a

suBsidaliint 4 bfarr&”%ers& g %%%ééé%f POz
pyfralidinaneaMS &S+ mipgs under argon, at 140 OC for
Me‘tBoB@Jrs The crude mxture was diluted with nethanol,

ré %@'ﬁt(@ b?or%aﬁeﬁ?r?]*et(bﬂsrazrr(mé/ﬁw)@m,&er?% ﬁé%ﬂr@drobgéb)zolo[S 4-

Ara e e e  PESTPIN %ﬁb*ﬁgh%g i)
pyerolﬂmrmr@t(éa Osth @ T9mmel). detassiumearbenate k&dmea. dGF3THRY). sRPPer

iodidd (2@&)m@|w11rﬁonM\fehh NaNAdipaethyR1, Qf-etrﬂdﬂeﬂmmne &23.0ul, 0.11mmol) in
anl JrB@QQr X %%ﬂ%%gf APRALR o3e@1 fﬁ? A‘fﬁjrﬁ‘{e‘?‘ bABN ok byrolidinone

R aﬁevmar naié e, | ARl SORE S 21:0m0,
0. triragk phe N Aitnethy - bReathanediamipg ¢ +2004! . bneo) pEos addgd and
refUiryf @RBh &S fof 2hours. After cooling to room temperature the mixture was

pa 5 I9EY el éutr %8 %emertﬂé@ IBsdufidn of
e L T
withaa thdire eéé bk arbmdniarin anopamdadrcmerogmmnet(@ﬂ%gto afford the

praddc'é(rrmnms?(esytfm;zg 88t )M4)pyr rol i di none for
1- (4- br onophenyl ) - 2- pyrrol i di none. M5 (ES+) me 387

[MtH + . Method C A m xture of

DexctiptiBh@Aophenyl ) - 6- (phenyl met hyl ) - 2, 4, 5, 6, 7, 8- hexahyd
ropyrazol o[ 3, 4- cf]azepine (may be prepared as

1, tH@imethytathyin2-[Ze 2o x @ tpymraligdinylphenyl]-405, B,*Bmayydropyrazolow 4-

dlayééfﬁé Bé!l-ﬂ%@b&ﬂﬁat@ﬂbmp 74mmol ), pot assi um car bonat e
3mmol ) , copper i odide (21 .0Ong, O. 1 1mol )

MahddlA( /V d| nmet hyI - et hanedi am ne (12 Oom, 0.1
A HARE)of 1Y amarqr 2 dudrmopeHy))-4/6 3 Bttéﬁlélﬁi,ibr@ﬁyréﬁﬂd[&x

d]%‘é%M?&o c rgp eteﬁr[nag‘%t r nr%rg ?géégc(r’rlbbqrrggé@cnl ?gn 9’99 (222mg,

0.26pPeb. 2BHFQJ'€'"@2§ (@9 & "ﬁfﬁ&) L/, / V-di met hyl -
tns(arbehn&mermbaatame)cmeﬂladmn(O) (Qﬁmmbygmmoé oRtdidnedinyd- 9H

xah@fehe $1diy %igfd'rﬂh‘éﬁgr ph&dphdfie\RIMY; 0.6B6@MoPaRdi degiuhPcarbonate

G0 RO e e AR 8y ot

forst8 beurenThe rmwas icpolgd toe09n) tempgratenes grdqt%cﬁwmgvater and
ex&aéted edthaitlyl Byetats! (48)) THer cometiingt arghiyic ddyets werewasdhed with water

ar veétim {4}% lp'hal td aRB 567 'evél;rtsiaféuqn VsetRadiede
_.fgsttrrturatedo in exane gné) Hyered (an%QI)lén purrfrgg ‘?’ur}helrﬂbe 387

chromatography on silica gel, eluting with a mixture of methanol in dichloromethane (0-
3%) to afford the title compound (D21). MS (ES+) m/e 341 [M-'Bu]*.
Method B
A mixture of 1,1-dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-
dlazepine-6(2H)-carboxylate (may be prepared as described in Description 12) (179 mg,
0.46 mmol), K,CO3 (227 mg, 1.64 mmol), Cul (26 mg, 0.14 mmol), N,N'-dimethyl-1,2-
ethanediamine (0.015 ml, 0.14 mmol) and 2-pyrrolidinone (0.070 ml, 0.91 mmol) in
dioxane (9 ml) was heated to reflux over ~15 min and was then left at this temperature
overnight. More K,COs; (3.6 eq), Cul (0.3 eq), N,N'-dimethyl-1,2-ethanediamine (0.3 eq)
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Description 21 1, 1-Di nethylethyl 2-[4-(2-o0x0-1
-pyrrolidinyl)phenyl]-4,5,7,8-tetrahydropyrazol of 3, 4-
waelk@zepsne- 6( 2W - car boxyl ate (D21) Met hod A A PAREP2086/006613
of 1,1 -dinethylethyl
2- (4- bronophenyl)-4,5,7,8-tetrahydropyrazol o[ 3, 4-
c/]azepi ne-6(2/-/)-carboxylate (my be prepared as
and @spyriobididonen (Degovareadded aftyr an2ri@itignalol. 8 hounsl (Jeaction cooled
be%?@%dﬁtsddd?dﬁﬂﬁar{@ﬁ%es@n ridSixturd strfed® rkflux under Argon for an

adteﬁlla% ﬁnle Ige%an?%? S{i(ﬁpﬁﬁ"}ag ?&%({uﬁg M‘cﬂg%}oxggg@ml) was added to

repjacs: At 1oy nsi(tae FHEHIA 'Eﬁé‘&kﬁﬂ'aﬁéﬁ‘d?f@gﬁ@“ Q¥ 20gitieng! Theyr. More
K,CEs (316neqi rCho (&8 eqf, Z7Ayrmplidid o8 (Bhed ))andaé, N dispedmdid cR-ethanediamine
(0. @'e‘&’f@/@ré ddled aRdiHeeRkE e 16#NE Qlir AR urﬁ‘fer i\ dnUdVef’r%htl&fter

t led 4o
160 o oEate & MUl SRR e PRl AEREA 3 P o room
terpsz@)aturerhTé\emlmnhwas sregdaMmevedyies @%ﬁérm\é@ dichlgromethane
(~IFRin®rand>Re mixludeditemdethrouap ekt washingWitht reor@rdictiarbmettiane. The

itk R ?r{e%CPeij@ce\G he T&‘?ddér e@ BQQH é%i?btw 6N§|ﬁéae§’el eluting

wiIRIoBS ARy gwﬁﬂiqr?ms@aaamet@a”wf% Ahrbatiaftpurtied

resifuenwash theoltriturated with bexanst hﬁwbaqemates 1 to@ivefthe title eprapound
(DRAY Ms Eswevedot Paiy*t M5 (ES+) me 341 [M1BuU] + .
Met hod B A m xture of 1,1 -dinethylethyl
2-(4- bronnphenyl) 4,5,7, 8-tetrahydropyrazol o[ 3, 4-
Descliptigpi2ie- 6( 2H) - car boxyl ate (may be prepared as
1-[de(§¢6, 7,8 Je triahy Deopyrazsil 0 [Sid-dRaze pin72(4 Hyyl) pherty | awlyyrolidinone
(DERCCB (227 ny, 1 64 nmmol ), Cul (26 ng, 0.14 mml),
MeLt4\ d| nmet hyl -i , 2- et hanedi am ne (O 015 m, 0.14
rrolldlnone(O 070 m , mrﬂl}rglin
a5 e o o SUPh o 2
pymalidindrenmayfite mepdred astdespibedtin Desaipdioni2§h(23.Qvhy,©.06mmol) was
dis§evER i A&hén&q%ml)ofbbuéd?urﬁ (§@)n k6%ldn cridkea Bé{éte) was added and

e S i s ol BB e

pressored dorbeX fpuss. ridgdeintuse was ligred fovgfeceliteand th@dl'trate
cofterittater] iatvacu® dhatprodifct was podfésd by chvombtogragmy on silica, eluting

wi@bdéjﬂ)&tﬁ@%lf 2Rt aniRofiBGh Haetanber dlté}gorr%g%'trgdggr(t@ﬂ gt%)ft% E?&gﬁhe title
COWQUﬁkﬁéﬁﬁﬁéE?i&/%@gqﬁnder Argon for an
Methad® onal 1 hour. More K2CB (3.6 eq), Cul (0.3 eq),

1-[2-(p )5, 7,8 Tiettanyadtepy(razads[B 4ad)dzepin-2(4H)-yl)phenyl]-2-pyrrolidinone (D22)
mg’_&é ? Fé@tfm 144 if? fﬁﬂ%ﬂ?lﬁ@tm LA1E 7(80‘e§'aﬁ rodrhSol689eHazepin-
2(

ur Ar
-2 ki ianed iy Here e S a0 {1y ORpS Aga 20)
(Z&Gm\edo Qﬁmmdh)ermg(ama@aI@gm@\m@cqsa te that dessribedin Description 19; MS
(ES &Ry 20 uIve-H ]?he sol vent was then renoved, the residue
‘% (f;? d wi t h di chl oronet hane (-25 rr1) and the m xture
er

hr h |

A SRS SRUOIS - Ge (Phe RN P By R S RRYER2QIoeP ¢ slazepin-
2(4!a§)sylhbben3p}j24psnrrelcﬁurtgnedmaarb@tmgwaipms desaribed dmDgedription 20)

1@%'6@7%6‘)‘ irfleth BhA (201 haB&tikréd at room temperature under an
atrglosphlfapé §ﬁ%td oadé?‘n fgﬂfﬁ&% ?Re ilh )aéreJWasTtlﬂgn ?ﬁér‘éh%#okﬂgh celite and
evaporated to afford the crude product which was purified by column chromatography
eluting with a mixture of 2M ammonia in methanol and dichloromethane (0-10%) to
afford the product (D22); MS (ES+) m/e 297 [M+H]*.
Method D
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residue was then triturated with hexane: ethyl acetate

10:1 to give the title conpound (D21). M5 (ESt+) nfe
w@07fodsb§ + . Description 22 PCT/EP2006/006613

1-[4-(5, 6,7, 8- Tetrahydropyrazol o[ 3, 4-c/] azepi n-2(4H) -y

| ) phenyl ] -2-pyrrolidinone (D22) Method A

1-{4-[6-(Phenyl nethyl)-5, 6,7, 8-tetrahydropyrazol o[ 3, 4-
Tocf §aztiopi ofi1 2(-difethyyethyl (eldy(Rox@-1- mwrdnduhyldphmm&-%ﬁ*rﬁﬁ be
tetPJh r%b?:%z@l%[ﬁﬁ%}%r Epi ﬁg GéfH)E&?Eé)tyIHté (Hay’ e rd¥@s described in

De(sgrl 1%6%&9 @ﬁ%ﬁfgg@ in é%rﬁér?ﬁ\%manggg}%r) glaltdﬁg& tHhuoroacetic
acnddﬁmt). Jﬁerfeswmgenwagemaisrswa at fOPBbtﬁmP@Fﬂ%freaf%‘r'E qnddaen
dilltgd itp enethai oo Rpbetionowqs geiied dy SQX, eling evthsmetiarol and then 2M

arﬁ(&)&rﬁléei’rrﬁem@r?o firhé %Eﬁg frraelr SHedhere @binbMedhdtddfehi é\FanBFaQed in
g M O S T
Mét a in nethanol / dichloronethane (O 109 to

AT(M_tﬁJrnd ft1h1§;gt I Enﬁ%ﬁﬁ@[ﬁ%g xg- - ))rrollyB yls nz/l] qi5e7 g97

tetiahlydropgragolp[B4-vlazeping B AycaboiviAte (may be arapgred 25 degrrihed in
DédstistRnyd1) (Q}zwg r@B3 eimsiia c(m:(,% rrrt)ayasbeeauee pdth adF Af (2cml) and

thel f‘ur[e@fn(rgél1 %} Latére Tofl Fsr ?Hé{ Q0N \ﬁgé)ih@[s%iléted with
‘ ea "H%a’?ﬂe §%>§p 896 8 nlr? nglgfm hanol and then
M@m&mzm) tmglvgtmnltlamhwggu@(be%cM%ES t'rﬁtae% tlitbed
in Description 19; MS (ES+) mle 297 [MtH + . Method C
A sol uti on/ suspensi on of

Descfiptip828phenyl net hyl ) -5, 6, 7, 8- tetrahydropyrazol o[ 3, 4-

aze h I b .
+-ri et Blmetsadi P PR 35 T Bitp Bah PPy bl 4-hezepin-

Z(Wﬂmmizplqmlél(lh&)ol (20mM ) was stl rred at room
o e Sl ol e AR B3 BB S LB e
caeodly letea(puaydtestepared iak sledcritied lnD@d@nq@'ponW&mgeﬁ 2Zgnol) in
etrﬂa\hb{ {7.%h) %s %@béﬂmo%fﬁo@m ﬁ‘tﬁiraﬂb%/ s@Ltidri (7, tdhdahe reaction

Bl S 97 Sy S e
adpmmst'rr'mﬂ@wusﬁra el lamebﬁ Veimah P@%tmwas cooled
to ﬁac[rme(naaema(ture&armmhe@blvdnmdrpnaplyeawqedzin Baquog-The resulting crude
pré®ict RBY disepvé ol fbsart sdiding®with NGHydfoohlorie akI0>Bthy tagetate

a%fé%’ﬁ-g rgf tﬁgmq%)c?gxt%?e%hgeg% ﬁ%&cgﬁgﬁgc&ﬁam%d o:gamc
fractions wee shigd over magresishsyIphats@ndselyedt sigrrfated ineagye to afford
thetitier camtpaindr(DAR). MSEES-atnde 856 M-Hhr and t hen di |l ut ed

wi th nmet hanol. Reaction was purified by SCX, eluting

w th nmet hanol and then 2M
Description 24

1,1-Dimethylethyl 2-{4-[(methylamino)carbonyl]phenyl}-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (D24)

To a suspension of 4-[6-{[(1,1-dimethylethyl)oxy]carbony!}-5,6,7,8-
tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl]benzoic acid (may be prepared as described in
Description 23) (185mg, 0.52mmol) in dichloromethane (10ml) was added 1,1'-
(oxomethanediyl)bis-1H-imidazole (168mg, 1.04mmol) and the reaction stirred at room
temperature, under argon, overnight. Methylamine (64mg, 2.07mmol) was added and
stirring continued, under argon, at room temperature for 4 hours. The resulting crude
mixture was diluted with water, and extracted with dichloromethane (x2). The combined
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amoni a/ net hanol. The basic fractions were conbi ned
and sol vent evaporated in vacuo to afford the title
W@ ooopoeasge (D22). MS (ES+) nfe 297 [ MkH] +. Met hpdI/EP2W06/006613
solution of 1,1-dinethylethyl
2-[4-(2-ox0-1-pyrrolidinyl)phenyl]-4, 5,7,8-
t et rahydr opyrazol o[ 3, 4-c/] azepi ne-6(2/-/)-carboxyl ate
ordamivyfrantiops epes washes wittewatebbd ).idniedeyer inpgnesiur sylphatgeand

solfBnt Svapérat@ivatio 6EYidr® tHd titleWRpolR& B2 )WMBHESF A& 351
[Mnh+and the m xture stirred at roomtenperature for
175 hours. The mixture was then diluted with methanol
(~ 5 nl) and passed through an SCX cartridge el uting

Wi anol andthen I\/E(J—VNI—IS(ZI\/p to glvethetltle
Deé8HBBﬁﬂég VB (ES+) mie 297

N-Methyl-4-(5, 6 7 8 tetrahydropyrazolo[3 4. d]azepln I:‘!“(4I-I)-yl)l:a':eesncéan'np de ?D25)

A doliton{df (1 11-diraithiyisthyl I2efdkyrhe tbylainiren) Cavbon i pbere/|}74,8:71&t r ah

tetV gr&%&g&eﬂoﬁ idfazeauﬁéfaezm carbdtlatd (1839178 .50 Amhdl; bR B

prepare 2 | Destrigtion 24)n dehlaPRaPR AL YaS FoREp gt

trlféproa@eﬁoz a¢+gi (2rn b ke Warsstings abregsa fasaperatugr o |2|h9e'as The

mrktﬂr@@§§ diludéd @hh il&)tha(n?)'ﬁawpas&eamla) SCX catthdgeodluting with
@.}g‘d Wen f?ﬂ%@lu:l‘lgr( %P QA arm qﬁé?ﬁérﬂﬁ $R& Héél@ﬂactlons were

colbis 5wt 2 e be G R e N (B G 271 o

(10m ) was added and stirring conti nued at refl ux,
Dds@Hptiomgon, overnight. The reaction was cooled to

1,{ DRLSIRAYCL .2 Sl SR BBNAN. fBhddyH-4 8 A £0uced 11

I'ng Cru S&0f ved in

pro
tetfansiroRyEZalalfrdleEeRine AR GRBPOUREAPRE) adid. Et hy!
A modiratoé 1 edimathykethyl 2+(d-bréreoptrengt)}e 5, éﬁttem@h)@mpymbi 4-

a|&ebie- (ﬂﬁﬁ} BdrBokyfate (1§—d7|$rgc@6§|nﬂﬁéi) GhaAe §re|fpé|’réa';ésQ:lé‘scnbed in
sol ven

Deé\%‘%gpatzgq ?ﬁx%oga%nfghgﬁogﬂjgg{]ﬂ §{n Zmﬁ)é compoynd
trig(dipanzylidgneacetone inalladigm @ LP-0. meHdkez Mpiale A, SAmethyl-4.5-
bis{@pn@tyiHospisid)xanthene (35.0 mg, 0.06 mmol) and cesium carbonate (195 mg,
0.60 fnfhidl) (lﬁﬁto‘%lh P RhS MebRRvdt FethRivber &gén TorS-hours and then in the
mrE:r%tQJr ah rzgrpcﬁhazgi@["z% t?e] r%lzxﬁ% r\}veas%l Wi ﬁré?ﬁ’%)élc@tta?e filtered
thr@ugrrscrl[t? and werslrm wigh 8x3pmhahwateralhe spmpingdethyl goetate layers
weredriedpusrapagraziniod dprHate (flitereeamt- apbiated. | Trenarode pecdudt was

puFi @ol b RAF @I’hln}?@%thg RiFE bfpéth I'z‘zcgt%)e/pentane (50-
é ?Qrga%m:fiﬁ M@(é’#ﬁrpﬁ@%@ngﬁﬁﬂ was ad

Mﬁhodrﬁml) and the reaction stirred at room
A FfXiGre ot UL @metHytiatiy| 2¢(@aRomoptesny)ahs, 7, 8Netrityldaspyrazolo[3,4-
d]éz%ﬁlﬁ%ae(EHgZéPBBMat a?@g%ée;ﬁ?@d 8¢ bé édnBQ%ﬁPﬁéédﬁ#ﬁ&\ 12) (160mg,
t' (8

0 4lsaph. paeplideons o], pelag e 1 el (

1.2300melg.tcappei ()Hodide Kﬂm@reeﬂmnel) @mj\l Nfimethyl-1,2- ethanedlamme
(132" R 1 ARARNIRBiokahd ADMIPREs HEdted vaehedovirhightvahesatelamounts
ag)aln oq gy 5{% §IY0‘?r§on'éa9<§}g)5e' glmo?iﬂep%%: Aﬁ?ﬁn«ﬁ@h‘ﬁ%&thanedlamme were
ad(jgi 451 hegnixtuse egte hours. The react|on mixture W::\s transferred toa
microwave vial, the same amounts again of 2-oxazolidinone, copper (l) iodide and N,N-
dimethyl-1,2-ethanediamine were added and the mixture heated at 100 °C in microwave
for 1hour. The same amounts again of 2-oxazolidinone, copper (l) iodide and N,N'-
dimethyl-1,2-ethanediamine were added and the mixture heated at 100 °C in microwave
for a further 2 hours. Crude mixture was filtered through a celite pad washing with
methanol. The solvent was evaporated in vacuo, the residue was taken up into ethyl
-38-
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[ MkH + . Description 25

L/ -Met hyl -4-(5, 6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-2
w@ dddyo3dsybenzam de (D25) A sol ution of PCT/EP2006/006613

1, 1- di et hyl et hyl

2-{4-[ (met hyl am no) car bonyl ] phenyl }-4,5,7, 8-

t et rahydr opyrazol o[ 3, 4- of ] azepi ne-6(2/-/)-carboxyl ate
acéth8y waghedwi watawland roaipe [tbep degdhoest neagnesisior $uiphibte.rAfter
ev%ﬁﬁdrpéf' tRE sSidentli vaduRN tHerresaLe aag plAfdd by\edlurhh %Hioﬁﬁbtography

T e e
compeurd (QA% MR (ER+h@{ehdhbiM z%‘\’c]j -passed down a SCX

cartridge eluting with nethanol and then a 2M sol ution
DekripfiBRR7a i n nethanol . The basic fractions were

3- [%[g ?g%g?regg% . oéz‘%tﬂsl%z{&ﬁf&i%r- y‘)%{)(tfl ]-g%@x%légﬁdin-z-one
(D27)1- Di net hyl et hyl 2-[4-(2-o0xo0-1
MetBo@azol i di n- 3- yl)phenyl] 4,5,7, 8-

A %@@@W&ﬁ@@ﬁé@% }oﬁég% P?a% R3-ARsHRRNYL Bl Es-
tetbaRy oy DIt hyIaPeRIG: COR CPYIRIE 1409 i, 811 amaD (may be
preprehas deﬁ(nbet) Jmlaemmyd)la?@) i ﬁ@olqmemar;@ (tratdps trealgdiyéth
trifRicpRRetE 2@ ,éé 5 ahd Beded Bt roBMALMPEIadite 31 hour. The mixture was
Mg
Y 8

e T80 o B8 4 oyt

M @R n mg hgnejisqist sic fraction ombmeg%nd evaporated

to bﬁ@@dh@h@gdmpmspr(mﬁ) m(E&'ﬁen/erQMny]‘“ 0. 06 mmol )

M@mgd@m um car bonate (195 ng, 0.60 mmol) in di oxan
(4m) was heated at reflux under argon for 3 hours and

Totdhsolutiom dfHel-dinwtiopetg - [@r (220xbalu3-oxazolidiBB-Piphemfig4,5,7,8-

tetFﬁH&H éé@ﬁ)[f&jﬂd!ﬂzégmﬂé(@HﬁéJ}bey?& RbE be brdpafdLas described in

De@8ﬂé}u Sg (L ma, @"%{nﬁf?@?% dlé“'(atn %gra ade gdvm ﬁ{ldrogrngnc acid in

digxag ksl uihe u¢wmémxmr¢ wap éturr%mat rewﬁemate@éurewr@eé ARea. for 20
hoprso et reaetionpixturé eds djiuted witnmetharmiand dremghyified by SQX, eluting

wd‘f‘fI ﬂh@th@n(ﬂ‘a’ﬁﬁ lt'l'i& pa1 a‘?’r‘rhdrhla/qﬁgﬁwéﬁ&/ TRehase flaeflonsWdé¥cobdined and
sofjertiaparaiedetia b afisserodifper). METESH me 200

[M2H{"4- br onophenyl ) - 4, 5, 7, 8-t et r ahydr opyr azol o[ 3, 4-
c(] azepi ne-6(2H) - carboxyl ate (my be prepared as
described in Description 12) (160ng, 0.41 mmol),
Descpiptien|28di none (71 ng, 0.82mml ), potassium carbonate

1,1-Ddathyleth ¥IR¥[43(3)rmetiny2esxd-1 imidazolidiny § pheny!P4,57180! )
teﬁgﬁy p?ﬂb@ﬁ Iayéjaieplge Binerbaxgise kg . 0. 12mml )

I,0X was heated at reflux overnight. The

M%t Aarmunts agai n of 2-oxazolidinone, copper (I)

A mbirg of Aricdimethyletiy! RethyompphenyBidita fddr i ydeoRME2010[3,4-
d]SRgR-GDH)- t:éraommé Y150 hga.ed nfrmsl) tmaobe srepﬁlw dsedestiibed in
Déé‘c??ét\brnelég'aﬁn{e‘i@@ r%Ha‘Egllcflrﬂar@ (%&Fr%"‘@“l% gl ¢ hg sane
tn%{%emy iderigacetone) dé pa?ladl ((I)) (1Q % mg, OC(S)ZD Rl%rol) 5)9 clilr%ethy?4 5-
bis(diphenylphosphino)xanthene (35.0 mg, 0.06 mmol) and cesium carbonate (195 mg,
0.60 mmol) in dioxan (4ml) was heated at reflux under argon for 3 hours. The mixture
was allowed to cool to room temperature, diluted with ethyl acetate, filtered through
celite and washed with 2x20ml of water. The combined ethyl acetate layers were dried
over magnesium sulphate, filtered and evaporated. The crude product was purified by
column chromatography eluting with a mixture of ethyl acetate/pentane (50-100%) to

afford the product (D28); MS (ES+) m/e 412 [M+H]*.
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di methyl -1 , 2- et hanedi am ne were added and the m xture

heated at 100 OC in m crowave for 1hour. The sane
wa@emanesI@gai n of 2-oxazol i di none, copper (1) POOHEP®06/006613

and L/.L/ - dinmethyl-1 ,2-ethanedi am ne were added and

the m xture heated at 100 OC in mcrowave for a

further 2 hours. Crude m xture was filtered through a
Methbd Be pad washing with nethanol . The soI vent was

evaporated in vacuo, the residue was ken ucﬁ)é(l nt o

A '@tXFWP o &1 gimethyled e &-(Gibremorhieay!) -4’ ért?tﬁ@ydf FRzail4-
dlazepinerBi@psarboxydaie hay be prdptaesd as/desoribed orDexfcriptian 12) (80mg,
0. mrﬁ& 1{1-fnBthy RS Hﬁlﬁagclhil%lm(’?g@' (SHRg VeRgSorimbi)f | ed by col um
Mo E%%9?)%%&?%@@35@&%ﬁim{*%'”'#%@ iR qgnene-
4, disistdiphenpphosphene XS ngnd.83mami)and qegium carbonate (98mg,
0.39er960) Wk isOspehded in dioxan (4ml) and heated, under argon, at reflux for 18

ho rs[‘hﬁ: & %q80?r?tn’i e 8 d’éz%ﬁ&lh@r{e?’o Sghaéfep' n-2(4H) -yl
i GPeRss r@@c&tom%wﬁéww st ol Semahyldriantene-4.5-

diy))Bis¢diphenlyiphipsplaing) apd &:5¢0] of4:e5|gm7ca3bonate were added in dioxan (2ml)
antl @hd RRYGBrORH faﬁ?eﬂ’l'uﬁ,[ “hdér afgoAz &gri eﬂiertﬁérzi-homer [T ydaattion was

co 8 1(9 tePelat PP biute Gt Rkt ra‘?ﬂaefx wﬁtﬁse‘?ﬁ)}l QS&’ta{ x3).
riph tetasratllc afutedin S 2

ane
Thwcpmbmdfqrw% &fs V&eraa'fa&%q Wt wWatRy <§ ’i"éed&& qnss Qver
madgnepiemesulptaté end solventrevafdretediin vacus. v'\ﬁ@ afirdeproduciiwas purified
by BB luARHroRBbgRhG ¥ SRWeR eftftiig Wathtd mikEfe of bl A@tatk irhhexane

ol e s e THEIE Co

afford the title compound (D27); M (ES+) rﬂe 299
Desktiption 29Met hod B To a sol ution of 1, 1-di et hyl et hyl

i o RO R
at e
'm ‘?eﬂff??gé' géég)éd as descrl bedpl n Description 236/5)

MG{thgdpPg o 26mmol ) in dioxan (1n) was added 4M
A Soletionadi|1or-tieetinjlathy|r2-[d(@>methylZvbyo- 1-Thidazalilinyt)penyl]-4,5,7,8-

tetﬁrﬁm{%ﬁ a%f%g’?ﬁ | Jz%ﬂm@%(ﬁﬁ?&ﬁrb&[ﬂ%ﬁé Moy rﬁ% L) ﬁ{méﬂ ?ﬁ‘eﬂn

ot ook e oo 28 St g Veblda v
triffuordapatic acid d1mbend srregraorpay temperadiie|for trheurp J&p dnixture was
dilfite@ WithaNsth¥eds| &nd @ﬁb&:dtﬁdbvﬁﬂd SOA setidge vatingavitdmethanol and then

%@%H‘Fﬁ rﬁg:fr%%@gn&lg%hﬂlb gﬁf QEQWQ& drn3yere c%b(n%@"é)nd "BSporated
to gff?rg tt@% fqmpm@d(& Q&T\/I ¥) m/D| 3% [DIX
Methnd@zol i di nyl ) phenyl]-4,5,7, 8-

TR R oA R -G a i 2preac %%zﬂgsa*#vn%ﬁenvu-‘* 5.7.8-
tetpahtydrapyazolofibfrplazening-6(2/8)- ca;rbemﬂlqn(ropy e PiRgTe as described in
Description 28) (47mg, 0.11mmol) in dioxan (1ml) was added 4M hydrochloric acid in
dioxan (2ml). The resulting mixture was stirred at room temperature, under argon, for §
hours. The reaction mixture was diluted with methanol and then purified by SCX, eluting
with methanol and then 2M ammonia/ methanol. The basic fractions were combined and
solvent evaporated in vacuo to afford the title compound (D29). MS (ES+) m/e 312
[M+H]".

Description 30
(12)-N-hydroxyethanimidamide (D30)
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af ] azepi ne- 6( 2H) - car boxyl ate (150 ng, 0.38 mmol) (may
be prepared as described in Description 12),
wd 200essbe 2- i mi dazol i di none ( 115 ng, 1.15 mMmoPQT/EP2006/006613
tris(di benzyli deneacet one)di pal | adi um(0) (18.0 ng,
0.02 mmol ), 9, 9-di net hyl -4, 5-
bi s(di phenyl phosphi no) xant hene (35.0 ng, 0.06 mmol)
A midure e Beatonittildy (inZrnle 3R PerBnoihanda 60%ampiepus soldiianxefn

h aMl)anW?éS 2t ingﬁﬁndl)aﬁ |e%n6ﬂ6$ﬁﬂ) WEORERtED Bt RADLIYF 2.5 hours.

Th&ﬁ%’ﬁ@g‘”ﬁ ?Y]apé)? 811 aéve? g i |t% %{st:;ll%e dsq%(?ﬁmh?é‘fﬁﬁé?{rﬂ{rgted with
diethyd ellesfbigrag and %@omt %Ya%mvenm afferdiihe ﬁaﬂiueft (R30); 'H NMR
(dRDRISD) S 1.6% €34 s)eTF.84 (RH, dod sP\BEB5 (thigeesi um sul phat e,

filtered and evaporated. The crude product was

ur.i e% by col urm chromat ography eluting with a

CUPHPA 34t " et hyl acet at e/ pent ane (50-100% to afford

6$h@oputyé|-acﬁ.5§ z%slexa&yd(rwl)azmo&aﬂa{qmq 3Wethod B A
Mamsawe of 1, 1-di nmet hyl et hyl

lfs h&8R Bh 8.7%- I$exgh rbBYraddy r@ﬂ!ﬁé’ﬁﬁé G'Ezaoy Y& prepared as
dea Elgg(se;:qp i éf OX ﬁd 5 kiﬁca'g ﬂﬁ{g 5mB was added
cyQIohtmam)ne @uhﬂd’@mﬁwlmoﬂ@md bxzemjlc a@ld4(0rdmn>) and sodium
tnéde&cﬁ@%ﬂ@ﬂ?drldel (dS@rﬂQC@BS’rﬂﬁMl Piae hﬁ@r@'ﬂ&)sﬂ(’r@ﬁ@i rddn®femperature

ol o e S R ot oSG8 st e
t'“@éginﬂﬁﬁ‘ (! %HS' I{- was suspended in
Methodd® (4m) and heat ed, under argon, at reflux for 18

2,41818/ B8-Hdxh erSWra 26]3,400)adepitR (Mdy bE prepataad s déis b, in
plehieh7 ﬂg (gég%@%ge%§¢%g@5aﬁsa§@% Magtrggt@a%m
cyapwt)amrse( @ Qfge hyIPpIRRl PR Fatalyiic amoupt of Geetiagidiyfifter 10

mioateb theateactieT was theéa dreiateddvitiksodiyr ridcetoxgbdrhieydrida ¢ 0. 4@g,
1. érﬁfnbl)%hd IsGirbd¥or 2%% ﬁﬁ&r‘é‘éctlcfrprhlxﬁxré Waki§dn diluied Wi methanol

o PR et Sa DL et ange 6o R oA e At retndig ¢hien 2w

soliiah chammenisdninethanasr Sheamenaniss sRsdaIniNg fragkqnswerg syen
colrbiree dndlrpductid s the essultigroesdelprogutt PDat )emay de sséd/witihout

. Ml;l]ﬂ rduct was purified by
fuﬂY{?%ﬁﬁﬁ%ﬁ n@/{%grag@ 0 gf’l’ﬁ?{?g@? eluting with a
m xture of ethyl acetate in hexane (0-30% to afford
Desi¢eiption(32 conpound (D28). MB (ES+) mle 412 [M Bu] + .
1 ‘Dmm&tlﬂlétﬁvl 2. (methylsuIfonyl)phenyl]-4,5,7,8-tetrahydropyrazolo[3,4-

chﬁ-,é (D§ et rahydr opyrazol o 3, 4-d] azepi n
;%??ﬁ ,Z m‘iet yl p ﬁ'ohylld%pny?gz%lo([? %9J]az|\</e%tm%og(2ﬁ7)A

cazoqxw-a(@(nmbwmreaareﬁ@sﬂesmuhedzo|De§crmtl|oyi@hé?rﬁmg 0432mmol), [4-
rréthzds%ff I)phenyl]boronlc acid (128mg, 0.64mmol), copper acetate (116mg,
ﬁg ag%ﬁa&ﬁgkﬁ Aﬁéé)] Wgyha.ﬁegédﬁnbo &k at ©
epa as escrlb
dighlareme nar@ om) vvaf»Sd oAb roRamRgS trgpRenigatmp geifor 60
howrs. The miktlreowasathenidjutad ivdth(methaineliadd $itténed dlaroagh a@ehte pad

wdsBMBElit MEBah&! THe BNt wHRGvBb&htHden Wasuo. Residue was taken up
into ethyl acetate and washed with water and 5% aq. sodium hydrogen carbonate, then
dried over magnesium sulphate and evaporated in vacuo. The resulting residue was
purified by MDAP to afford the title compound (D32). MS (ES+) m/e 392 [M+H]*.

Description 33
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diluted with nmet hanol and passed down a SCX cartridge,
eluting with nethanol and then a 2M ammonia in

woredohazssbe sol uti on. The basic fractions were CPODEP®O6/006613
and evaporated to afford the title conmpound (D29); M
(ES+) me 312 [MtHl + . Method B To a sol ution of
1, 1- di net hyl et hyl

1 ‘Q-Dirﬂe(tﬁletbylww(z -piperidinyljpbenyl]-4 8, h§tetpaterdropyrazolo[3,4-

r?b 6(2H)- carboxylate

R
d]a(zqawag ;6 aﬁ)lcqrhwmla)te (May beREaPaath?y deassbad ideesarption 12) (150mg,
0.38rath oI5, pimeridinea@é, 0 76ttt (2'{@afc)oheXyiphasphiahyl)-29

blqﬂeﬁ%g m\é@‘@ a?rﬁlulr\]e [Rehd 0. Gendl, Q@Slb@ﬁiﬂlgenéé%g%heﬁﬁrQa‘HEdlum(O)

reac 1 on . .m
(1, AR A0 15 BADHGE e B it e om wes
heatedrai 8P °&rid thevaisramavartaeimal Rbserpliem ¢er. 30mie. Higsieaction mixture
wa‘srcﬂgteldomm MEthane6IGiNai thed p@ifdd 19 SEX|tel@tingvathahetthahsl and then 2M

Qﬂéloﬁ'ﬂetbgg ctfﬂaH RSB UG RHDi r{e%%li solVent &2pbrde&in

VaELi%) hg ?'VE% PE%P@M%%PH‘H gAY FOIYTLE AR ARy By silica gel, eluting
withcemoire rof Ethy{dceTate in Bxa@rtBI5P %a telaforg e titpueasogound. MS (ES+)
m/gqqurt[mcp[:n]*of hydr oxyl am ne (2.5m, 37.9mmol) in ethanol
m) was heated at reflux for 4.5 hours. The sol vent
vvas evaporated to give a white crystalline solid which
Dé%ﬁ tibhf34rated with diethyl ether, filtered and dried
Phe vacuum oven to afford the product (D30); 1H NMR
1 '(-ﬂ:@métb@(@thyil 2[463-nethyld)3, 4-@xadla@QI-§-ybphgr)¥|]-$,5€§‘58-( 1H,
tefrahydrop gfdzBld[QQ -d)aZepine-6(2H)-carboxylate (D34)
6-C{/cl ut yl 5,6, 7, 8- hexahydr opyrazol o[ 3, 4-d] azepi
Torees(isp@tsipn bE4iE{(1X -Tomethgethpbmicarbay}-5.6,7,8-

tet?arﬁ/d%p@ra-éo%{i“ Za{?ollkmﬁ éh&&c%c@((}ﬁé?ﬂi@ prépdrea s llescribed in
Dd¥chRit m 5‘#1’?0953)[]:‘? ’qné!}h & b‘% a‘?w'%(%m ﬁ%%’%uem 1-
e ot S r 10 p!bmtweaetan.séwseaaroom
tehpératirep)ndendrgeadovemight. adet swivebbwahpdanodated r8émyo. Toluene
(5911)%%@111%& (1zTJRﬁhyBré>Ey@&€anmaa§ﬁder(h%«} bRtpreSstEY be MRSEde e

D%pﬁ)tfqnhgﬂ 6’? 1 @&q&%mm @/ggﬁ %(%e%danw JEF ﬁé?t‘i Bﬁﬁﬁxtur%q%ated under
argQ B} reﬂmsoygg@t nf\ éurtheep 2paaqi)t1- (oxpmreibanediyl)bis-1H- |m|dazole was

added ahd 6tirfin§ cbistiraley doropiurtheod @ fridyulesc/ A further Beq. (afdlZ)pé:
hygf%gé‘ﬁ@ﬁii n‘i’i@é Wals beded Bn@@ﬁﬁnh?%ht%ea Yo(@PrukBer 3 hours. The

reRY BRI RIS O FoP Rpar o e sh AT el SRS Vel e
regiltingcerude miurg. wasrdl@tedwtmdlﬁhip&nqth@er%wcwtsh anaseXtrﬁ@ﬁd into

didhigrainethank {(X2)s qtie ahibirieaicsyaniy ractiony terel wagilediRith water (x1),
dr %d%@?ﬂjn)ag rtﬁ'é 'bﬁgtg drids c')g/ehptlfa%ora-{é@mr\%%% RPEFITH M HitR
compound ?83 lé (E +Wm/e 328 aé]u(]

Description 35

2-[4-(3-Methyl-1,2,4-oxadiazol-5-yl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-
d]azepine (D35)

To a solution of 1,1-dimethylethyl 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (may be prepared as described in
Description 34) (159mg, 0.40mmol) in dichloromethane (12ml) was added trifluoroacetic
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and applied to a SCX i on exchange cartri dge and washed
wi th nmet hanol and then 2M sol ution of ammonia in
woreiohaezsshbe The anmoni a contai ning fracti ons wePEI/EPB®N6/006613
conbi ned and reduced and the resulting crude product
(D31) may be used without further purification; (M
(ESt): [MtH + at mz 192. 16 Description 32
acit, (BmDi Miehg$udtingyixture was stirred at room temperature for 30 minutes and

the% &nl%téquiWM'efHéth "Rdacbe Wb burfic b Sk eéiugryWitopetanol and
% ‘?/Ie rg?t \inoq ( %F'Ze [ k?r%t’(én%tv?erg le%)o n’%‘dsa(?lld%é 5véHit

evapcgatpdsn vatuodRyiprhipe 4o FomBounc (038} e MSHESE) pYe 296 IM+HT'.
carboxyl ate (may be prepared as described in
Description 9) (75ng, 0.32mmmol), [4-

DdsBRpiyh 38! f onyl) phenyl ] boronic acid (128ng, 0.64mml),
copper acetate ( 116ng, 0.64mmol), nol ecul ar sieves

1,1-DimethyRdhyl2:pi-amindcarboh§lphenyi34,6 Mrbrtdtyahydropyrazolo[3,4-

d)42epin @ggm;.tclgm Wiate3DB8) Was stirred at room

t enper at ure open to at rmsphere for 60 hours. The
Tora suspeesioasf 4-f6{i(161 -Ummatiyleﬂ\ylbonyh:artzmal} -5a8fi |l tered

tetHWy@%Pra@oBfé Jﬂaﬁzgﬁﬂ aﬁ I\];tﬁzn%lt: Bcidgfiag el pregdted as dsscnbed in
oSN TR (LSS Rer oL 1 e

(omapthen isgHriraidpEde 4t68Mg, Héhlrruwléan%v@rreﬁ%t@ﬁé&rreﬁﬁt room
terdpératung, mrﬂeda@mapmreamgm iAmmaia ¢0.88 ke 35regL2.07mmol) was added
anﬁ%ﬁfrﬁ# e@uﬁhéér cm’ a{\%ﬁ"l ttth fdtGredot NBodis! MPe resulting

cn%m% ur?)lw ﬁgﬁegt"‘ﬁ (waier) gn fxtrac Jmmmhloromgiﬁané) {x'Z?nThe

compinedrarganiy fragieanyiere washeﬂ ith wates ko Giedrayebmgpresium
su@hamdw@hzwamtb@wwme t¢ BRGY the 6t cdrmgoundf(D36)L MS (ES+)

t hyl
m/?i%J(Ober onophenyl )-4,5, 7, 8-tetrahydropyrazol of 3, 4-
of ] azepi ne-6(2/-/)-carboxylate (my be prepared as
descri bed in Description 12) (150ng, 0.38mmol),
Desicpptipdidfe (76m , 0. 76nmol ),

4- %Z%Frédtﬂ%%gpwlﬂ%]g?ﬂ ?T%zlfﬁ{ﬁimg) ¥hrpzamide (037)
Toté &&t‘i& nzZy. Hin&je?mé\ﬁﬁ]@pe()aﬂi r%bhﬁ‘ﬂy%ﬂe(ﬁ}l]f«ﬂgﬂ

ik N ey T
Descaptipna3fe (tﬁ?mgw@W@m@@Ib st digigromsthapertil Hmi) wes adgae trifyproacetic

aclt (X(fdu)f erhaaesdliingiinbeuraivids stieet an@onratechperstarep unddriaegbrt) yor 2
ho§gx¢?1 PF\ 'dql%eth nﬁ@%%oheéafémtv’ib% @%?%@ﬁélutmg with

basi c

rac S
malbpRR AR e ) STEROTIR IR THE DS JACk BAYEEE Cgbined and
solyent éviapdratgd ipolagum tcnthﬁmﬁﬁlajglemognd PBTc MY EESH) mle 257
(MehHpting with a mxture of ethyl acetate in hexane
(0-50% to afford the title conmpound. M5 (ES+) me 397
[ MtH + . Description 34 1, 1-Di net hyl et hyl

DedchiptioR-3get hyl -1 , 2, 4- oxadi azol - 5- yl ) phenyl]-4,5,7, 8-
t et rahydr opyr azol 0[3 4-c/ ] azepi ne-6(2H) - car boxyl ate

2-[4eiptethyisulfonyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (D38)
To a solution of 1,1-dimethylethyl 2-[4-(methylsulfonyl)phenyl]-4,5,7,8-
tetrahydropyrazolo[3,4-dJazepine-6(2H)-carboxylate (may be prepared as described in
Description 32) (10mg, 0.03mmol) in dioxan (1ml) was added 4M hydrochloric acid in
dioxan (2ml). The resulting mixture was stirred at room temperature, under argon,
overnight. The reaction mixture was diluted with methanol and then purified by SCX,
eluting with methanol and then 2M ammonia/ methanol. The basic fractions were
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To a suspensi on of
4-16-{[ (1, 1-di net hyl et hyl ) oxy] car bonyl }-5, 6, 7, 8-

WO edoraspee opyr azol o[ 3, 4-c(] azepi n-2(4/-1) -yl ] bECBPIN06/006613
acid (may be prepared as described in Description 23)
(185ng, 0.52mmmol) in dichloronmethane (10mM ) was added
1,1' - (oxonethanediyl)bis-i /-/-imdazole (168ny,

cofnbivedramid)soivedt eveporated ini vasue ta affard the titteozampound (D38). MS

(ESSRRS SdVesHUNder argon, overnight. The solvent was
evaporated in vacuo. Toluene (5nm) and then
(1Z) - L/ - hydroxyet hani m dam de (nay be prepared as

Déi@ﬁf,[.bhg@ in Description 30) ( 1 16ngy, 1.56mmol) were
added and the reaction m xture heated, under argon, at

1,1-Bithathytetbyi %t(meﬁhjlsulfml)mqo]pifenyl}A 5,7,8-
te&aﬂydrﬁsyfm&td}@aecﬂhiéauhé-%(ﬂhfédrbdﬂﬁedeqmis added and

stirtring continued for a further 40 mnutes. A further
To3@d(methylgdliionyaminbjpthe oyljberdrac aeitd deomdercigiy avaithdte faord e.g.
CothbilBIbAAE) (31@'7Fn| NYSAmindl) iR didMSrREthand @3S wad R de® 86sdepM)
acé@?e €1 tngdOtsgn{rﬁo(fﬂér{oe%ﬁ{)@cﬁﬁfflg%js @BSmgﬁ)laYﬁ '?Ilie reactlon stirred at

rO@mt@me@rawrﬁ rPREN AR s fORE® AiMdeaint 1himethylednd é‘a& ﬁact ed
tetrattydrapycdrb Harldrapime(6(2h)-cdrbexytateiiinag te prepanedas described in
DJs'i:ﬁﬁﬂdn%ﬁ?U\ﬁ? Q?]ﬁ@rﬁnw% td?id\é@taﬁg \st(é(lgeagtloen Siriedtht fYSHh
tergp?rgf e,tqp,vgnl{p alr ov(%rﬂg Sl%e rgg%a uEeE\g_ﬁ d}lHrIgY yﬁﬁ rrﬁ\ﬁanol and
filtgrg-througle aelitgtriagnwashing with methanol. Solvent was evaporated in vacuo.
EtRyl [aéetate M Wyter Weid dddedadhdithe! prodydt Wab@eryrbdte@ imo Bth§l atetate
(x%f W%W\ﬁlﬁ@@?ﬁ?ﬁgl qgﬁn datuFAEF SRHING biddRoonatPsAutRitl (1), 8Rd then

drisd cer BagRATHIT S4T30 4 SE Sl WaF PBOIShAGHS-. Eherepuliing crude
proditct why puoiig kyredlune chros(dtegrapinnen siic gel) elgtingwiktya migure of
etﬁym}efetbié |ﬁ 'h@%lﬂee -50% f ER&16VAME ErattibnDawes toinbiped 3AY solvent

ev%%grg oroace i aez: reéUl @ér?id: dg_Pﬁéﬂﬂrcp@Qﬁ)&ﬂf?veLrtN@'So MeDbirected
Auepreparation tor25igrd therd und P393 +é§“fa(ﬁ‘§"7 MERT
diluted with met hanol Reaction was purified by SCX

eluting with nethanol and then 2M ammoni a/ net hanol .
Desceirtiodi4 fractions were combi ned and the sol vent

ff tle conpound
%@%%@@ Sgyidz é@? ;ﬂi#fwgg'@r i pti on 26 1,1
yllphe Iﬂ fonamlde

T%%L%uécgi%fwomrn?ag%%gwtygﬂn fhyéuu?o#s/ @me%wwg gol o
tegﬂy'gg}pgrqﬁqlo({ﬁ 4, 41]a[zgp quH) -ca oxylat may be prepared as described in
Destriptianedd) 1 &hdn)d. QWoalm@n;&r}Uml) was7agled 4M hydrochloric acid in
dlé%gMd TRRYEAARH Ot e Wak 3E@E Bt oA tempeldtlireetaddr @rgon,

(qﬁ% %é:tlgﬁ Wﬁﬁl%%dgsswﬁﬁg‘ocw‘ﬂpﬁ%tﬂa“&%fﬁc b%bﬁfh(@%sox

elqtmgw BRbABe!ARA b PYaramenipl methagglo The basig factions were
coinbireunarid) sclveait eveporated i eatustto aiferd tie titteocompound (D40). MS

(EgﬁypﬁégépgmH under argon, overnight. Ammonia (0.88M
35ng, 2 mmol) was added and stirring continued,

under argon, at roomtenperature for 4 hours. The

resultin
Description

1,1-Dimethylethyl 2-{4-[(dimethylamino)carbonyl]phenyl}-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (D41)
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crude m xture was diluted wth water, and extracted
wi th di chl oronmet hane (x2). The conbi ned organic
wo c@cheses were washed with water (x1), dried BPWBEP2006/006613
magnesi um sul phate and sol vent evaporated in vacuo to
afford the title conpound (D36). M5 (ES+) mfe 301
[ M 1Bu] + . Description 37
T048 $ﬁ§®n§lpﬁofét[6-ﬂhy tdopsthylethy)or3]ceroiratiepd 82 ( 4H) - yI ) be
SHyrdZef(3,.4 thapiP UH)-YMbeizoit acikt @hdVEBpreardulas described in
Dﬁsg Pt %@%Sr)g %@cq@ rér%gﬁ zgﬁ é’rorr?etlér%mpsnl) wasbad>%§zp1 1-
(oxqragthaeediy Hadmigaz Q!éé graad -04mmel apd e f@ﬁCtEET)St'"ed at room
tefnpérataye, Whdér argoin) overnidh Diorethpwdnhiae ¢03mMglrd. 07 mvas!) add @dded and
stitdrl f&dﬁﬁﬁ@é&? Bhidr RGbH o fem tenTJé‘?atbPé'fél' j Ihegrsmm%gulm?gscrude

g St m"tﬁ’avaif@ hdbirtied WitEhicRbthua o8 il ombined

organisTactions were waahechwite waten 6 1) adriedtayen MmeEnesiwBrsulphate and

solehhévapbratdd® aab to Afféra theotit sudipLRA DL NeMSYES+) m/e 385
[Nﬁp}[]%ent evaporated in vacuo to afford the title
cofrppound (D37). MsS (ES+) nmle 257 [ M+H] +. Descri ption

hyl sul fonyl) phenyl]-2,4,5,6,7, 8-hexahydropyra
D%gl[ré %N?zd] azepine (D38) To a soI ution of

N M-lim@bth‘?lt-hw 6,718/ tetidhlydrdpyrazolbBM-tTazepine2(@rylyl)bénzamide (D42)

Tq @ﬁ@luwfdpwmhﬂ?tgymz &-[(dimsthytrmigpzrbopyiinheryl-4t57 .8-
teﬁé?@)drdiﬁrézbmneﬂbz@@rﬁﬁam batokylatOgay bptpreparé® hs described in
g Q?éﬂméc)o i EQWC eg rr) tl‘f@% (algﬁl@%ﬂ%'\édded trifluoroacetic

r C d.in
hesulivg P*@s'ﬁurstwas&alﬁﬁ (SRS iy 4POgk ayapp. or 2

hocurﬁeand tglan dilatae witbanethamol mReaction wassputified by G, tefuting with
mEMAME AY tRsh2M Reinena/ rhétagndly ThEXasielitatlidhs Wéreltombined and
so?@hpg\%g)oraqgéj /nt Jli%ﬂ ZMesuq%&r%? %P&J&@ﬂ%s BJnj}tzégg@r?ﬁé} bg column
chmatpesPhy PR é"'?? QP'eeE‘BHQJWﬁHé T"E%‘S? of %amg@,q:)la W] ’QG%‘QQO?
dighidrbiinethaDe 03P tto affordahd title Bhmpeung (B¥RY | MS (ES+) m/e 285 [M+H]".

2-{4-[ (et hyl sul fonyl ) ami no] phenyl }- 4,5, 7, 8-

t et rahydr opyr azol o[ 3, 4- d] azepi ne- 6( 2H) - car boxyl at e

D‘%@ﬁmm‘ {4 [ (met hyl sul f onyl ) ami no] phenyl } boroni c acid
rcrally available frome.g. Conbi-Bl ocks)

2-[41APiperifingHpRohyYI]-2)3, 516 cmi REUIB ARG\ a2 G161 3,4 \tGzepilite (D43)

copper (1) acetate ( ng, 0.59mmvl) and 4A nol ecul ar
Tosd ealetion <1f910‘nﬂbmetbﬂelthvlr%[4r(éawp¢rm1ny;+)ph¢rndid4 ai7.8&-oom

tetr&HyRBRIp3EAFHOR]3, @Wkebﬁleaa(lZH) Earboshiatai(imeYy 88 prepared as described in

D(-%s ﬁpt%%%‘)’drﬁ E@é&?n xan mI)w a?de 4M hlygrochlon% acid in
Ao JPEpRBiPeEe Lats ‘i’ﬁt 08 tﬁnéﬁraéwegyn qer Grgen.

overraghind| h¢ revcsion dibddreawas diluted witte tnethanst and then aurifiesblyy SCX,
eltRgRAthheth8nolPENhd P2 dmmevis melbhel. The bagRGtdchdhs were
combﬂelﬂra%dvg%i/eﬂi la\ligp%?at% HWJEEB @@Q%rd ?ﬁedtitle compound (D43). MS

(ES+) m/e 297 [M+H]".

Description 44

1,1-Dimethylethyl 2-[4-(1-pyrrolidinyl)phenyl]-4,5,7,8-tetrahydropyrazolo[3,4-
d)azepine-6(2H)-carboxylate (D44)
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filtered through a celite pad, washing w th nethanol.
Sol vent was evaporated in vacuo. Ethyl acetate and
wowe02386¢ € added, and the product was extractBCI/EP1006/006613
ethyl acetate (x3), washed with water (x1), then
saturated sodi um bi carbonate solution (x1), and then
dried over magnesium sul fate. Solvent was evaporated
A ixtureofit,1-dinethyteshyl 2i(Adpramonptengh-ddut.6- t&w\ypmnwazew[%ﬂl

d]é‘z@bM% @Ih)r @J@é%t@l@hﬁy 88 pfdparéPad@dscriBédinl Déscriblidh €2) (200mg,

0. #‘I"mw &Hgobﬁlﬁ wc?g}ggﬁ:](%h%nﬂ tpsgﬁlggr%y(lger?e%@etop panIg@iLm(O)
(230, 9. 26TMTE0h 42 {FiCH g RESPhan e b Im@yfydpmqt@damme
(30, thesmipyl) ke sodumetetteitoXideo{®Bmgat.82imarol)tin diixao (4mk) has

hebfetl|a® 1907 RURE ni&BWhve IYorinERabsortien Hor 30 Mithlités. The reaction

righ2ghed 8l i pethang) apcbgp i o SO g pimptenol an
they 3Mﬁmmf]l$r‘éﬁ¢iaﬁl’é§uITf‘élbaﬁ'Fch@CQQM(erf?@Oﬁ‘ ingd@andselven
evapckated ﬂﬁt/éwoetmw crude product was purified by column chromatography on

S|I|{2' g; QMH%%F(Q] 59& %‘&Li%'ﬂ%%e& R4d%Pto a ord the title
s

pi ne-6 - car boxy
°°’(“Rﬁ§” e’%é?ég A ed%%"t g in Descrl ption 39)
(16ng, O. 039rmol) in dioxan (1m) was added 4M
hydr gchlgric acid in dioxan (2m ). The resulting
DesgriptipR s stirred at roomtenperature, under argon,

> QYT %A SR T h bl sd gdoine 0

Torgeédiationl ofanﬂdmwnyléwlaq[aqmm/rrormwn)@hehyu-lbg &aS| C

tetfdn Gio'p f&2ol hB%y ﬁﬁgarﬁ&l m BF escribed in
Deggrgpt[o? W gﬁgﬁp ? o>ian1 %H)m/ (ﬁ e“fl\ﬁ yéro gSmc aC|d in
digxafi 42rpl)d Thetegulltm\m mmtpcfawa@ ngmre}qmtgngnn}tempgramrg, under argon,
ovE@ighhYHE Retian Al@brd, vé’ascﬂllémlﬂﬁmﬁ(h%hbl arirthex plifled by SCX,
el&@tﬁ%ﬁh%ﬁ@ %ﬁp 4n<£rﬁ /{r[\ I]w oI Tge basic fractions were
car
COF\QtWeQWSrSSWP‘a%@pSI @me\(afa irg 'lﬂ—ij“eﬁOFH@HE&(‘B“@cu'\éfs
(ESnpy/eo283iMbHit.ed as descri bed | n Description 23)
(185ng, 0.52mmmol) in dichloronmethane (10m ) was added
1,1' - (oxonet hanediyl)bis-1Himdazole (168ny,
Debcfigtionldp and the reaction stirred at room

2-PREMALHY sleer 8- H@ﬂﬁyoﬁbﬁ%zowﬂm] &S(pag) hy! ani ne

A SR oy 2, (A STORL RIS e AR R 4 5'enﬂ%%895ﬁyag@grazolo[3 4

d]azeswpt(mgb%w@a@reﬁ]aﬁp@ﬁ@hﬁﬂéﬂ Bescietan 14) (4°9M&t Q13 magy in ethanol
(5 et} witrcpaidinmt (108 PaiCPaste) diﬁaaleat@byst) (10Phgd vtamtnrneddmder an

atrﬁéﬂfh‘%?&off Hy@%deﬂ;b%e MR, Tﬁazrg@@ d¥y ttﬁ? Yé&suRing (Wiktlre Was Ritbred
oSBT K A TR B =
purificatign $D4G-MSHES+Deda214iM

L/, L/-D methyl-4-(5,6, 7, 8- tetrahydropyrazol o[ 3, 4-d] aze
De%ﬁp%ﬁ\ﬁb' yl ) benzam de (D42)
1,1-Dimethylethyl 3-oxo0-2-[1-(phenylmethyl)-4-piperidinyl]-3,3a,4,5,7,8-
hexahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (D47)
A mixture of 4-hydrazino-1-(phenylmethyl)piperidine dihydrochloride (commercially
available from e.g. Aurora Screening Library) (2.68 g, 9.63 mmol) and tert-butanol (60
ml) was added to 1-(1,1-dimethylethyl) 4-ethyl 5-oxohexahydro-1H-azepine-1,4-
dicarboxylate (may be prepared as described in Synthetic Communications (1992),
22(9), 1249-58) (2.50 g, 8.76 mmol) followed by triethylamine (7.33 ml, 52.59 mmol) and

the resulting suspension warmed to reflux over ~10 min under Argon. The resulting clear
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To a solution of 1,1-dinethylethyl
2-{4-[ (di et hyl ar ni no) car bonyl ] phenyl }-4, 5,7, 8-

W0 edorassos opyr azol o[ 3, 4- d] azepi ne- 6( 2H) - car boxpd BER2006/006613
(may be prepared as described in Description 4 1)
(194ng, 0.50mmol) in dichloronmethane (14m ) was added
trifluoroacetic acid (7m ). The resulting m xture was

yelidw soletibrawas themkephatehiattemperatunel éar 6a&rhgdhe niidureowasthes allowed

to @&9‘ té Rsdtn f@n‘l pérSdrenbien ~o8f é}ﬁﬂﬁé mikigRCled 0fed @i eP Uéd:LfUnﬁ?fb give a

cr?%? ﬁcgﬂ%reg s?h% %gyet B%IFIJ @F Srgﬁg cﬁr%ﬂwa&%gﬁ%mnam odeq eluting with
dichisroraathaaeapeihanceal il mRcuo: 1¢e sfiPided @ RIPRS Whichdsaartitioned
betvasenpuatef aretidithlotonesthdne (d00 mheactrtbertetye sy seplayatedand the organic

layRt wagﬁeopﬁ n%'{#&vhfég (*md ) afoleVédJE)EbMe &%W fheh ramed

th
d
E;%&%iﬁﬁafeeéf%fegﬁ%%?éﬁ\?e‘ﬂ% tiogdmpQui 7 bl frgbing 427
. 4- (1
P|peE|dfnyl)phenyl]-2,4,5,6,7,8-hexahydropyrazo|0[3,4

De-téti gi isge (D43) To a sol utlon of 1 1- di met hyl et hyl

d h
th‘{%yib @%P&B‘A"e@b %'BPHQ' 32’7'-/)- car boxyl at e
{[((rﬁhsorbmem)dpalfedyﬁgx)de%@a ASeti8 hexarydropyprazolo[3.3ydlazepine-
Rylateqpdg) in dioxan (1n) was added 4M

A ?éf&[o%cc!?'@f Hl?h&%)l&h{l% &1 0. mrﬁ%ﬁ%ﬂ’ﬁet%% B%éh@él ¥|P§ 32,4,5,7.8-
hexadreRyFAZOIoR - ‘ﬂ%@@t’]%@(zﬁ’? -cehPY! %ﬁ mavy| Stpé%PQKFq RS %esc”bed n
Desetiftmnct?7) 278 mbeh6H mmdl) ipdlidhjorS8@xthank 8 mMpwas tréated with
dlug@ﬁrbﬂf@hylamﬂnet 0ess rﬂNb@TlTﬁmbﬁ}/folﬁ%Bwa 1,1-TiFRI0RR AL Shenyl- N-
e e C e
solutign heatepl 1o refiex evept Mihandithen kepy ﬁé@'ﬁ%@em\ur@umdﬁr(ﬁwon for
22-50y The hixturewapihenylidwdd fo choBeotertdr@h add theyr radotes] Bdér vacuum.
Phﬁjl}légt%ﬁl echﬁir%ﬂbgr‘éﬁﬁ?@ﬁ%hl@é GelldidthlyWitH Héxahe:efyl acetate 10:1 — 7:1

8 ortuioh BT shestite compgppd (D4R, (S By 530 M+HI*

c/]azepl ne- 6( 2H) - car boxyl ate (nay be prepared as
De$esiptioh@dd i n Description 12) (200ng, 0.51 mol),

I
1, ‘P—P:irémygé gﬁ (@H%egg:’ et one) o.ll | 8p§a(altlfaa(¥f’lrjon%y6?z°|o[o§ pe d]azepme 8(2H)-

A inixture of é)ﬂcdlmﬁéwiﬂﬂp)hés{ﬂ)ﬁahﬁanﬁm@h!d) priméneyidipylldr net hyl ami n
([(SiN(SBMRthyDs UMYXy )-318%, 4 6.d| 84N oty dropyragalbises-tRaepine-6(2H)-

caﬂbog(%g{g)@ay' 3 ng%ﬁ%ﬂ s HEL ribiRSin F‘)%@I:r@ﬁwﬁ%BéfZ%@anfb S Bmol) in
T R o Wt . 1
mmpal) afd denRd(Q8); / ©(20% mgwi A mahanhthedesidiing mihdure shirred under an
atr r1bf MEOha88lh. ThBenikard wad thaatfitered tiUgh RiegBlgaittand

reé\ﬂ: ?J%ldéle{)gcuﬁ%laqﬂﬁﬁ\aﬁt%nh@tI\\ﬁggsuﬁl cTébeAﬁfoP%?aFHt%ﬂ%%rd%Sihe title

y on Si
COQPGPP%QDW)’(MSAE% xFYR 82b Wﬂ%hyl acetate in hexane
(0-40% to afford the title conpound (D44). M (ES+)

Dd¥chipfier soMrH + . Description 45

1,1-Dimethylethyl 2-[1-(6-methyl-3-pyridinyl)-4-piperidinyl]-4,5,7,8-
tetrahydropyrazolo[3,4-d]Jazepine-6(2H)-carboxylate (D50)

1,1-Dimethylethyl 2-(4-piperidinyl)-4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2H)-
carboxylate (may be prepared as described in Description 49) (65 mg, 0.21 mmol), 5-
bromo-2-methylpyridine (52 mg, 0.30 mmol), palladium acetate (5 mg, 0.02 mmol), (+/-)
BINAP (25 mg, 0.04 mmol), sodium tert-butoxide (39 mg, 0.041 mmol) and dioxane (2
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2-[4-(1-Pyrrolidinyl)phenyl]-2,4,5,6,7, 8 hexahydropyra
zol o[ 3, 4-cy] a2epi ne (D45) To a solution of
W@ m7d235ed hyl et hyl 2-[4-(1-pyrrolidinyl)phenyl PEHEP2006/006613
5,7, 8-
t et rahydr opyrazol o[ 3, 4-c(] azepi ne-6(2/-/)-carboxyl ate
(may be prepared as described in Description 44)
mi} Wereomix8d 2hd hieated to refaix axder Argoh pnevlisptaad dheisl tetiyerature for 14 h.

Aﬂ@)’gﬁ Qadtiokdi 4 .??,Lrﬁor&%—?«b?@%@iﬂl%widfﬁ@? .rseé%l)l,{lif;a'na&um acetate (0.1
oy Hb AP D ean oy RRRGPIBE ] ere 4068 ol #Mixure
stiied Abiedux apderiieen tonaneddigons) 7deihe @ixire wps\ihemallowed to cool
ovEEd imirel ardinwlad then ditlted withmethana thd potifiedThyeS @X iuting with

mdth&5c R 2MEhEHSRSTNHIE B AREd AMhEERY SPEADIPERERFWItR
di%g)%gr([()u %Pg}o'?ﬁ rg Rgmﬂ g—lﬁt 5321 E»°i*6??.“ﬁhdrtn%P3§§ﬁcalY§n )I/E ﬁlé)ss Biirgcted

AutoppepaTaliorpafiprdedsthe, e soxanyed (M- AMSI(6538) mial - BHTHIE.
(D46) A solution of

Eéhﬁf}éqr omophenyl ) - 6- (phenyl nethyl)-2,4, 5,86,7,
- rle

lexahydr opyrazal o[ 3, 4- d epin maybe prepared as
M e PP B S10 S DY TPy g e 2(4H)
yllbehzaroide((E1)1 ) with pal |l adi um (10% Pd/ C Paste) as a
catal yst (10 ng) was stirred under an atnosphere of
hydr ogen overni ght. . The_next day he resul ting
m xture was filteres ty ghyCefiteyand to afford the
title conpound whiglf nmay—pe i/t h further
purification (D46). \W5 (ES+) me 214 VM+H| +
Description 47 1,1-Di nmethylethyl 3-oxo-2-[1
- (phenyl net hyl ) - 4- pi peri din lf%T- 3,3a,4,5,7, 8-
AMWMM@Q@VM-@@J@-@?@%Y epBazaipl3dadlBespin-af4dy)-
y)b&MzBmide (040 Hige0.0B5 mmol) (may be prepared as described in Description 42)
in ?i‘cﬂ%%rﬁ‘éthgr?' (}zﬂlfj@&{.‘%é&% Dith) 2R EH It aﬂd@)ﬁﬁﬂ?@ﬁb%méﬁand
(_:omTermaI? avall able frome.g. Arg.ra creenin i
aceliaes ¢} 09) ou e egonmirTPRRAI e oPPI EcTODBE Y gce
(36vasng duttimrel)w4sladdeddindgbé plbduieydas stirredtay room temperature for
ap%r&%ﬁa@gaémyrdfu@s. 1The§ﬁ1§@¢r@@v§]s %I?teﬁdﬂi%bmublm_dm bewn a
epar , r [
S 42 %M bl ngtRen's 2hs | 6rﬁ€§1 methanol.
UL MR ok s e
(EBepmle 35TdMsblgENSi on warnmed to reflux over -10 nmin
under Argon. The resulting clearyell ow sol ution was
Ether] ﬁept at this tenperature for 65 h. The m xture
m? en allowed to cool to roomtenperature over ~2 ,ﬂ
N, Arfimetbyid-1a-(f-methydetbyll-5.6:d Srtetrabudionyrazpicld.4:dlazepinr2(4H)-
yllbehamhide (E2) i d resi due. Purification by chromatography

on silica gel eluting w di gl t hane: met hanol
’a\érodu whi ch as
romet hane (100 m

50:1 - 25:1 (r) 10: 1\aff

partitioned between-puat é

each) the | ayers separated and the organic |ayer

ASReh Mt B A i, : biAS2(4H)-

ST o R B B
yllparracade {E2)gnayebe preraied fom MAalmkinyI s . "898 (Es+) me
tettahydirdgyrgzole[3,4-d]azepin-2(4H)-yl)benzamide (may be prepared as described in
Description 42) (24.0 mg, 0.085 mmol) using an analogous process to that described in
Example 1 substituting 2-methylpropanal for acetone. MS (ES+) m/e 327 [M+H]*.

Example 3
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Description 48 1,1 -Dinmethylethyl 2-[1
- (phenyl net hyl ) - 4- pi peri di nyl ] - 3-
w@ pqovogshaor orret hyl ) sul f onyl ] oxy} - 3, PCT/EP2006/006613
3a, 4,5, 7, 8- hexahydr opyr azol o[ 3, 4-d] azepi ne-
6( 2H) - car boxyl ate (D48) A sol ution of
1, 1-di met hyl et hyl 3-o0x0-2-[1
4-(6(Qydolylityb5)6yT, 3-tetr ghystropyiarglof3,3;d]3ze pin-264H);8)-N,N-
d|||9|%m€“z‘%ﬁ'}i8@ @ed)o[ 3, 4-c(] azepi ne 6(2/-/)-carboxyl ate
be prepare as descrlbe scrlptlon 47) (278
rrg 065 mml) in @ was treated
wi th diisopropyl ett ( 2207 nmol )
followed by 1,1 ,1- t\rlfluoro L/ phenyl L/ -

(trlfluoroneth sul fon nesu 373
b RS Lo Lot sl anath 6, 573 1o,
diroethylb&nzanmide (B )trh@nbek prepaced fram &/, N-dimprihwtda(5eb.didder

tetfiHyARbpyFRblopR4-dfdrepihtB 4 A)-HBENaimRRe (3§bedirbpared ak@escribed in
Deﬁgﬁg})t]to?\ (5’4 é 8& 6%5trﬂr‘?\gl ﬁgfgﬁ %ﬁdanglagﬁﬁs éfb‘?:g%@"?o th?t described in

I'on
EXATPHE hexbsibition ﬁyme@d@t%&a@aher dyclobytasope Mg @Sﬂ me 336 [M+H]*.
afforded the title conmpound (D48). M5 (ES+) nie 559
4t . Descri pt| on 49 1, 1-Di rrethyl ethyI

é—é)éclgl I‘| gigy 8 Imdéo?gg§§{0§{] ?J"Q[Vﬁ ﬂ,,@l_] aze

d'mthﬂbmam'ﬁ%'i@ [1 ( phenyl net hyl ) - 4 p| peri dinyl ] - 3-

{[(trlfluororrethyl)csulf [] , 7, 8- hexahydr
opyr azol o[ 3, 4- c(] azept @ ﬁ I ate (may be
prepared as descried iY—Descri 48) (355 ng, 0.64
mml ) in ethyl acet at e (9 n1) and nmet hanol (3 nml) was
15616, 7, Blt@tH??/H 4 Hazebin-R4MBynwoh) and
d:%t‘ﬁplbeﬁ'é sz{CP fal ;{?e:f%f/a}/%d ﬁpﬂ/-dﬁﬂ%h]y_lgie gEryLtind
tehrat@/dmma;f)@[%gflqmew 2@4“’%—&'9%12?%6&@@%%@@%8 @Sé’ﬁaﬂ'bed in
Desedptomdd 2) 120 mga OL08H midal) iubing aini amaldgpud/hssess todbatedescribed in
ExAHipRPS %G@s&mting@ ﬁ&twrp?aféntaher t:yctdp%ntamsne ung (E84Pm/e H53
ME +) Description 5
MR nethyl ethyI 2 [1
-(6-methyl -3-pyridinyl)-4-piperidinyl]-4,5,7,8-
Examiplelsydr opyrazol of 3, 4- d] azepi ne- 6( 2H) - car boxyl at e

N-MQZ@I-A 6120 Qﬁ{y'ib’rb%g;d?s 78-tetrahydropyrazolof3 4- c[f]azepln-2(4H)-
yl

I nyl)-4 8- tetra ydr opyrazol o c(la
ﬁ%’géj%z(ﬁs}j) carboxyl ate (may be prepared as

descrl bed in Descri®gi 9) N , 0.21 mmol), 5-
br ono- 2- met hyl pyri di 0.3 ), palladium
acetate (5 ng, 0.0MNnmmor), (+-) NA| 5 nmy, 0.04

mmol ), sodiumtert-Dbutoxide (39 ng, 0.041 nmol) and _
A shloticanes -enekhlyl-deb 6, TiB-tasthhydrppirazoleld, 4-dlazepinti4 )y henzamide

mak BRIprépited a9 Hesdribkd hrsobadrmbratzsl)"(eofoqﬁ JakhmnAdly iar an
d.&ﬁ’%%%ﬁ{%ﬁ% (it wks I »@P Ki(%’%ig'o ymb ﬁ%nd
acsitiagid] giop) 874 SHIRGA M 9mE )at HRG PoREbride
(470X r0e22 mmol) was added and the mixture was stirred at room temperature
overnight. The mixture was diluted with methanol and passed down a SCX cartridge
eluting with methanol and then a 2M solution of ammonia in methanol. The basic
fractions were combined and evaporated to afford the title compound (E5); MS (ES+) m/e
327 [M+NH3]".

Example 6
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stirred at reflux under Argon for an additional 7 h.

the m xture was then allowed to cool over 45 mns and
weR®7oesee di | uted with net hanol and purified bRCBEX006/006613

eluting with nethanol, then 2M nmet hanol /NH 3. Purified

further by SPE(Si) eluting with

di chl or onet hane: net hanol 50:1 25:1 (r) 10:1 . Further

N-MethylideEst( emethylethyly-506, 7,8 detsahydropprazp kol 3.4+ dlazenin@(4/dd
yubteAﬁzatmtdee(Eepnpound (D50). M5 (ES+) mle 412 [MH + .

Exanpl e

L/, L/-Di met hyI 4-[ 6- ,\p’\r‘opyl 6, 7, 8-tetrahydr

opyrazol of 3, 4- cy] aze b n ide (E1) A

soI ut| on of

th az
b4 @g %ﬁhﬂ%@ﬂia% ¥ itéaitvs% Ao AR EERe B0 o

yl per@@av raRysker PrBRAreH oM Y PethYrofP. 61 58 tr=-rerahydropyrazolo[3 4-
d]ahephi-uﬂelb‘@l)ﬂsmtzem&mmawmsprepmtjed destribed in Description 25) (30.0

A& dlsProceds Id thaTBEscriBed uﬁEﬁérh;ﬂe 8Gubstituting

i?ﬁ‘&@é‘?‘@?ﬁ%lﬁ BRANe 3@5?'%%)(5“7%51%3&?‘7‘?‘ "5 ves aoded

and the mxture was stirred at roomtenperature for
Exapipleri mately 50 hours. The mixture was diluted wth

4'@{’2299 tﬂg%@giﬁﬁ%‘%w@%ﬁ?%“2“?“%’%1@%.‘?‘"?*%‘*"‘” W

asic fractions were conbi ned and

evaporated to affor It (El); MS
(ESt) me 357 [ MtN I/e2
/'V, | V-Di net hyl - 4- [—6N(1 hyI eth -5,6,7,8-tetrahydro

pyrazol o[ 3, 4- cy] aze'pr n-2(4H) - yl]benzam de (E2) L/
4 ceccydwbmmﬁ 7 &b BatyDromranplad Adl3zepire2 (YD e metyiheopgmide
fenal 8k Prépadd R3BN-feltykid(s 6yt B aarhaaiopgraz6id)3, aa)azbpin-2(4H)-

le f 5@8% é\é@% qplato ég@%{&ypecf]‘m(éeﬂ:ﬁpg r5825g afo 0 ng 0. 11 mmol)

us{ngeaN @elcggoew@&sa tﬂe&@%%@%ﬂ IEB8Rle P (24 0

metbylpfhpaBal fameyicjobutsinoge. aVISz(tES’rbgm&ZSriNbﬁ}és to that
described in Exanple 1 substituting 2-nethyl propanal

Efor a%etone %S (ES+) me 327 [MH] + . Exanple

*X2MRIE 8oy obut_)/ 8-t et r ahydr opyrazol o IL)S 4-t/]aze

{5 By AORPY BT Retr byl RRYIRFP B SRR AP V1N

méthyfbenzamidei(BE)- 5, 6, 7, 8- tetrahydropyrazol 0[3 4-c(]azep

in-2(4H) -yl )- L/, L/ | A= I,@e 3) may be
prepared from L/ 9 -4 (5N
t et rahydr opyr azol o{ 4 C az yI ) benzam de
(rray be prepared asHdescribed in Descrl ption 42) (24.0
c §/I Y b tHﬁ?tﬂ@ rﬁ'&iﬂ @Q%‘]‘agzeﬁfnof(ﬁﬁﬁ- F-‘N—Fntéﬁtylbenzamrde
S¥ yi tG:.é gttl %\ [« Ilo@p in-2(4H)-
ERERoL eI e B N-stEATs 6 H ey rgRb e SIo LR BB Rin 2
yl)benzamide (may be prepared as described in Description 5) (30.0 mg, 0.11 mmol)
using an analogous process to that described in Example 5 substituting 2-
methylpropanal for cyclopentanone. MS (ES+) m/e 339 [M+H]*.

Example 9
3-{4-[6-(1-Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl]phenyl}-
1,3-oxazolidin-2-one (E9)

O
OO
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4- (6- Cycl opentyl -5, 6, 7, 8-t etrahydropyrazol o[ 3, 4-d] azep
in-2(4W-yl)- L/, L/- dinethyl benzam de (E4)
wal2qoerped opent yl -5, 6, 7, 8-t et r ahydr opyr azol o[ 3P@F/EP2006/006613
zepin-2(4H)-yl)- L/,L/- dinmethyl benzam de (E4) may be
prepared fromL/,L/-dinethyl-4-(5,6,7, 8-
t et rahydr opyrazol o[ 3, 4-c(] azepi n-2(4/-/)-yl)benzam de
A $otationtd 3gh€p 81 &8Hetmhydmpyiazeld[3,4rdaspini it Moyl )phenyi-24- 0
oxBEblidih-£28Re '('2334) }nguﬁ'dggnmﬁl)%a |/ 86 PrspaPEPEE£86sdribed Mabescription 27)

in&gﬁlo& e?tg réen 3%@\&% Eﬁé é é@ c%#&‘nb@%g Imé“ﬁ%r%lzgﬁ@g et|c acid

(1 grop) and stlrred at room temperature. odlum trlacetoxyborohydnde (72 0 mg 0.34
mrabh Wat ladbed ahd theZmixairé gtipedfoy B hobrsGand, tBen everaight! r Bpymixture
wa%cﬁllg{e% irthamaRbInd(gHeked YbiP 8 St lRidgERutiNg SihtthétBBnol and

theLr; a RM tloh;n gntgncw%lntrgﬁha d Tg ng gaS s wer mbmed and
eVan’ﬁth?y)aﬁPﬁ?ghﬁém Q@nPﬁW ﬁ% r EBP r géed in
Description 25) (30.0 ny, Ollrmol) |n

E%@i pomet hane (3m) was treated with

P nd

1-elf a6 RSy FR s B 7 s RS e 2ler-

yllphiaanléthmydemjw}mnedﬁwm 0 ng, 0.22 mml) was added
and the mxture was sPirred at roomtenperature

overni ght. The m Xt a5 i | Ut Wi\t h /et hanol and

passed down a SCX clar jNi e Lilng met hanol and
then a 2M sol ution of ammbnia in anol . The basic

A §6I@t‘i3n‘ &ﬂsm%&ﬁs l?%dt ﬁagﬁa@@@i&d ed d)8zepirl-2048H) iyl Bhenyl]-2-

i it g

|m a)zolhgér{ g p(rc_=[
in dishlergm gl]u%l )Wagtrgﬂ)ed quhjaé:g g,ﬁl‘[)\g Q )'nmo and acetlc acid (1
drbyg)-dvidtstiyred 4t fdon{ temiperdtuteetSodigm Friagetox@bdrebydaide 8@ yng .28

miAb§ was g8 & Qﬁ@ HemidtEstirrdd 0P8RS 1 thER bvéMIghPRith a further

pq?t)orﬁcgtaﬁ ﬁong apg sedu?lmgtrl?céﬁtp)%t?ymhgﬂw a%qe él’ hE mixture was diluted
witt( ma@epelmng(mwed/cqmam erstrideg plusieg ml&grmet@gnqignd then a 2M
soll@ish lof Beehonia iPesathanidli The Basic ((3Gtidhs Misre Gorhbihethamt evaporated to
ﬁlléid &Qltmg E dglrmg B+ Q/d St vAfFer i bed in

t| ng 2- et hyl propanal for acetone.
%) (ES+) rﬂe 313 [I\/H-|—|]+ . Exanple 7
Exanf@edfcl| obutyl -5, 6, 7, 8-t et rahydr opyrazol o[ 3, 4-c/] azep
1-MethR14Eu=[6L (2-rhéthyIpRbpy1) 56,7, 8:tetighydrdpyrazolo[3,4-dlazepin-2(4H)-

RO G e o] ey e

prepared from \
L/ - net hyl - 4- (5,6, N py @ oplyr aze+Q[ 3, 4-c/ ] azepi n-
2(4/-1)- y|)benzan‘|\de %; Lﬁa& described in

Description 25) (30.0 rrg 0. 1 1 mmol)
1-Methyl-3-{4-[6-(2-methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-
yllphenyl}-2-imidazolidinone (E11) may be prepared from 1-methyl-3-{4-(5,6,7,8-
tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-imidazolidinone (may be prepared as
described in Description 29) (44.0 mg, 0.14 mmol) using an analogous process to that
described in Example 10 substituting acetone for 2-methylpropanal. MS (ES+) m/e 368
[M+H]*.

Example 12
1-[5-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)-2-pyridinyl]-2-
pyrrolidinone (E12)
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usi ng an anal ogous process to that described in

Exanpl e 5 substituting 2- nethyl propanal for
wa@yowromiv@anone. M5 (ES+) mle 325 [ MHH] + . ExanptBEB2006/006613

4- (6-Cycl opentyl -5, 6, 7, 8-tetrahydropyrazol o[ 3, 4-d] azep

in-2(4H)-yl)-L/- nethylbenzanide (E8)

4- (6- Cycl opentyl - , 8-tetrahydropyrazol o[ 3, 4-c(] aze

pin-2(4/-/)-yl)- Eg thyI benzam e (E8) may be
N

prepared from Q
t t rg? 3, 4-c(]azepin-

L/ - met hyl - 4- (5, 6,
2(4H) - yl)benzam de (rray be prepared as described in
M&hadrA ption 25) (30.0 ng, 0.1 1 mmol) using an

|QRENHST. 1p[r50(§%5'}58tt H“ fo Sfo ?@@]dz@ RXRAR)-§)-2-pyridinyl]-2-
py(rg +§c|)r{e¥ rm@r]e %ﬁ %én gescrrﬁronqg?ﬂtza&mg . OA{VS mmol) in
dnctﬂqrammaoemet) lapd epﬁtyq 3cid (HArppe)-was: added dyeiphutanena (S0,
0.06hhABBPT Re Zdstitthg rhiktaFewsis BlowadtoGXAZART (irrn02niase SOEIMA

%c%}l%%@r%g%]ndg (t1e Or a('(;h 0. C?rG(r)nprg?Igz o? g afde %;nd strrrrng ggﬂ nu ﬂf for 1
hoyw Trﬂﬁ]@@? iqn IIIIXtLge V@?a"i‘HTer i rge X cartridge
(Variapi bor(daelyteb5g)oareipaa$h¢damthdeeman<bié@llowed[besa:mrmre@rﬁ2M7)
anmroslBAEtRsrRNEtHRaB c(fRiEtibny\RErel doRiRd, WadbrateataPB Qurified further
by ct%??n%?agrapgy %ﬁl sm?%,l e)lutﬁ%t%v s Hgg d%Cdf %N‘ arﬁm@h%ﬂp n?eQﬁanol /

dighoramethars 6%130’4%9@ aftere tbqgﬂpcqrﬁpowdéﬁw% (B39 (g 38d IM+HI™.
MethddtBhe m xture stirred for 3 hours and then

TN %Iﬁﬂrcgr’éf 1-(60@ 81 Bltétféhyﬁﬁﬁ)y?ﬂzblé :?@Ldf!z% |n bh 9I912 @ﬂgrnyl] 2-

SCX
R e B ahed eﬁ%ﬁfgnoﬁ g0 fimon in
dighletemethese (&nb apd ﬁﬁ?‘r’?e%f?"ér?ddf@%)p'bﬁsa@@@dtcdc'aphﬂtéf‘ﬁ‘q fpeD0pl,
0.06rhmnel) congwadsy $da)m tidse{dxiironydeida413.pidgHD.e6mnotanphe
reé@ mrxtur S I%w?d to strr at room temperature for 1 hour, diluted with
e 1 3R PPAnere 1 el KL
anireQ@a rmmgmaupi spiution. The basrc fraction were combined, evaporated and
puhfr@b%ycbluﬁm[eﬂrfdrﬁatﬁgrﬁpﬁy eletingvitd aapixiueg of 21 3rdnonia in methanol
an%leo‘?éHiBrgké h'a/n)a éd l@/ﬁh@ JJr]d tﬁe grdaheta(fq bi; %%" @{@2&%&5’2?M+H]+

scrrbe cription
M%hfﬁ I) in dlchloromethane(BrH) was treated with

Toor etlotimn ¢f41L[5A(5,6, D83etrahydropyeazdlofis étlazenior(4)-11)-drrypyinyl]-2-
pyRofdisdrie’ (hef) rrepéreuta@raéeéradednﬁoe%ﬂmbmrg) (11mg, 0.04mmol) in
dléhrledgﬁ'rﬁ h%)%g?%ﬁ%qrddggd ggao&t%negﬁg '6§mn%]$ Ovﬁﬁﬁ\gﬁcetrc acid
(2\drens) gnd E?Q'H’é‘rtr'?ﬁ?rt?’iyeﬂrogvd%q?e(t1 oWg ,qgmgr&g). He mixture was stirred
at rodna temecgiooe foh2doudce themdbdas dihvdedwith meghanebant] burified by SCX
caWth?]e {RirfeRd He tABGoRPBEAE (EYMMB (BSX) g 852 plgeH)e! ut i ng

met hanol and then a 2M sol ution of ammnia in
nmet hanol . The basic fractions were conbi ned and
evaporated to afford the title conmpound (E1 0); M
Ex@anipie 181 e 354 [ MtH + . Exanple 11

1-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-dJazepin-2(4H)-yl)phenyl]-2-

pyrrolidinone (E13)
O
Nx
I
Method A

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (10.0mg, 0.03mmol) in
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1- Met hyl - 3-{4-[ 6- (2- net hyl propyl ) -5, 6, 7, 8-t et rahydr opy
razol o[ 3, 4-d] azepi n- 2(4H) -

W@ kjoplazasyd } - 2- i m dazol i di none (E1 1) PCT/EP2006/006613
1- Met hyl - 3-{4-[ 6- (2- net hyl propyl ) -5, 6, 7, 8-t et rahydr opy
razol o[ 3, 4-c(] azepin-2(4/-1) -
yl ] phenyl }-2-i m dazol i di none (E1 1) may be prepared

didhiavomathame [i3rhh) and 4cétic &sid7(2Bdrops) was added cyclobutanone (4.0pl,

0.457hmailY #hé Faéb%glnq{a%réwsé hiraR t8-s8( dtiboirl teimperalrk f&-10mins.

I daz H‘jg{%% yré?ﬁﬁ?ff %Sp@bi%nﬁoﬁo Stﬁéb Qgﬁied Ahd stirring
coawwesg@m hBll"o egeacfionHEKtUARwas Mikded i @@i ok aqg applied to a
S@XJ bartridget(\Vadarabatdselatef 6g) éhdmdad‘iyeldmlmpaafalanoll‘tﬂo@@@@y a mixture

rﬁﬁi%nia%%ﬂwé’nol Z‘E%@Hﬁl@ﬁ%%g?g hvgre/e\%%iﬁih@@ létv)éborrgtedl and purified
fu erga%pgszrr? %H@y %i%:weeﬁtﬁlgg W, mg(t }_v% o¥?MZarR|¥1 hg |mqe]thanol /

dichiqremethage 10-8%) ée aﬁwﬁdh@w& mp@{ng (B13) M) op/eidpl yM+HI* .
Méthdd[B/ ! | d| nyI] 2- pyrrol [ d| none (may be prepared as

Togaeéﬂpﬂ ﬁm 3, \ifhze E Céﬁmly )pHeyl]-2-
% .
i N e e e S ol
dnchlowmednanaﬁral) Iaod@deﬂ.lcoa@d (2 dreps)Rast @ddeﬂ@yﬁlph@tangaﬁm

0. 18rhMmeB t faNaW hssdird @na(oa&x%moh@riaémm bingy\e.a 6trine) after
ap%poq{frgat@@d! OSHnLFe!sn Q'h%%%(ww@/?ﬁfgﬂ% %ﬁF at FEB@ t(eﬁ@%thg% for 30
m'ease&bie&)g%a(fvmr&ﬁﬂ@am S¥fiphanal) <1§ﬁ&' Rerumon g, Sodim
triaeitdwybotohfydrideoidé @nigy Ol Gmmoleere(ﬁddzm Mteoslireingret feanol .
terhBEraf & fér Jo AmtitednBe Y&IcRow REH hﬂéﬁbheﬁ\#ﬁﬂmﬁ@théﬁbl%hd passed down
a %UEF I eq%[ fgéf%tezu {519% rﬂét‘?\gﬁ&?%ﬁag BMI %ﬂmﬁ iaiff %etr%n% écﬂgtlon The
baé|°dfﬁ°6@@W§f%%9@b"('%ﬂ e% YaPOA PR IRATaRE e Efpeueéﬁi@uw@ (ES+) m/e

35(1E£U/l3)—l]+l\/5 (ES+) me 352 [MtH+ . Method B To a
on of 1-[5-(5,6,7,8-tetrahydropyrazol o[ 3, 4-

buité
d

A Ze»ﬁwgr 2 e R sPEsRoh R s raPe
pyorolidinens (mayrbeipeRRIGE AseAasEReT( D AepCaRTON 22 {65ma Y- 42 frgmol) in
dlaﬂ@bm)ethms (ddd)adasyeéteb wiita gciebtand@n(0, 033 raiA e mol) foIIowed

a rWE‘nBF (66 RIgO8 MR R ABY AfHedBs ity IQquretvsI/ars then
X & Aip s thetbeire et e (R L et 6 mo
ar@r@nﬁa@ by §CXortnting Bigh wethanakand thge amanania hgethapel (2M). The
appRsgratDiradtioas ware2ddralined) i redudedraridhatocdte s withitiethryl effleeto afford

th |&&cf (236t 1 on were conbi ned, evaporated and purified
g)??dggjicu{Th &hromat ography eluting with a m xture of 2M

amoni a i n nmet hanol and di chl oronet hane (0-3% to
E)a‘nﬂmied4t he product (E12); MS (ES+) me 352 [ M+H + .

dﬂﬁdm@tn%tnymlw BaBtrahydropyrazolo[3,4-dJazepin-2(4H)-yl]phenyl}-2-
gmggiq‘@l t et rahydr opyrazol o[ 3, 4- of ] azepi n-2(4H) -y

% T-a¥

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl}-2-
pyrrolidinone (may be prepared as described in Description 22) (45mg, 0.15mmol) in
dichloromethane (3ml) was added acetone (17mg, 0.30mmol) and acetic acid (2 drops).
The resulting mixture was stirred at room temperature, under argon, for 20 minutes.
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pyrrolidinone (may be prepared as described in
Description 19) ( 11ng, 0.04mol) in dichl oronethane
w@ 3007023806 added cycl obut anone (gm, O Odmol ) PEDEPZEN6613
by acetic acid (2 drops) and sodi um
tri acet oxyborohydride (17nmg, O Gdnmol ). The m xture
was stirred at roomtenperature for 2 hours, then it
Sogasn tHacetosgborbhyride t{Gdmg) 0. 30rdmpl) miakiagdeth pn@Etitring continued for

22%qu 'ﬁiﬂﬁtﬁePzé&i fd?faéetbh@ (imé Q. JMREIN Was GBAE],-ankRfteFSTirther 20
il S gtes) b sort T Biabolayone (h4ma, 030ggol p g
andefiiringzontgused fpp ﬁyfls] The resylting Icrltﬂiieri'ﬁ'ﬁ%"‘i wes ilyjed M "l@thanO'
anfiahén parifietibgr8CX, eluting with methanol and then with 2M ammonla/ methanol.
i %lc(fflf:ﬂ% s @erteerfornfmﬂéﬁ é’rWécNé?ﬁ @{/a"po%t% A ERIUB; Yrddd product
et§

on a
Erist i sl an Tt i RE P eEe Ripord he e
compaiiot (BT mMSdfer) MYai3B94MeHEecet i ¢ acid (2 drops) was
added cycl obut anone (4.0m, 0.05nmol). The resulting

m xture was allowed to stir at roomtenperature for 10
Example 18odi um tri acet oxybor ohydride ( 11.0ng, 0.05mmmvl)

6-{1aMetHyRithplaed-(asinethiyi-1 2| 43 0x &diazolB@ibHemyl] 12, 4,516,7,8 The
herxgﬁg&}g%&'ﬂ&‘%@;r g]\g@? ‘%'(E Qd wi t h met hanol and appli ed

arian ‘bond- el ut 59) and washed

w t h met hanol fol®dowed PY R m X of
anmoni a/ net hang} . Yhe NCti Ons we nbi ned,
evapor at ed and jur/d fi ed t her hr ot ogy aphy on

silica, elutifg th a mxture of 2ZMammonia in
rrethanol / dichloronmethane (0-3% to afford the title

Toaa s ﬁ{l:lé]ngfg% ()3 myﬁyI(F § 4)oxad|azol 51 yI&pWéﬁLle{%%d B To

hexahytr¢syrazorol8 4t dlazepinaimeayreapiepaed as-destribasiin Mescaption)3d)
(31G) @hemytal) uﬂdlcﬁwmrﬁémdn@mﬁ) {(vaspddel petprar @dmas 0.42mmol) and

ac%ﬁé%%ﬁ??gr tpﬁg f rrpglhgpnc?%ge:ee\&%zstp% mﬁ rbﬁhre under
argeR def %%Msat H&H@ i3eetey or%ﬂvﬁ@?ﬁr{ﬁiyﬂ 5‘12 4G By S added and
stisroi aomtibuecbovermighto dihelresiliingecruda mixere veasiGivas wltrame&tanol and
th@f{PBﬁr‘ﬁ?@d MRtSEX, dQing it @8thahbleand tkérniweh mr?hwbnmmetmmol The
St UL
ol ool SR SRR Byl bl g 0! St o
pusified &ustmer Ry eelp@e@&meer@ﬁw P gicq gal. eiing with g misiuge of 2M
anmebeia drd chethanal/ dishlosemethang (& %).oBesultémpenude pradutbwagpurified
fuﬂﬁ&%y%ldnﬁ?cﬁr@ﬁﬁt %%;E Hy@sh siiansenegutingtviithreiniadrelof aimmonia in
R

m?tﬁaﬂoqp dlgrﬁ/f)%?mﬁslmqwg It rﬂ’o t%e t”ﬁg %h‘\ﬁgu%{sﬁ 529“%3@@_,_) m/e

han SOt o
3 [MHlIon were combi ned and evaporated to afford the
product (E13); M5 (ES+) mle 351 [MtH + . Method C A
m xt ur e of
Exampple1§ 6, 7, 8-t et r ahydr opyr azol o[ 3, 4-c(] azepi n-2(4/-/)
4-16¢(2-Mbthyyprioph)-506,7 ;Betetrdhpdropyfazmyo[Be-dlaegpine2(4 Hpyllbenzamide
(E%fscri bed in Description 22) (65 ng, 0.22 mmol) in

Sl ) t@
N N
/
" \>\

To a solution of 4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)benzamide (may be
prepared as described in Description 37) (31mg, 0.12mmol) in dichloromethane (3ml)
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di chl oronethane (4 m) was treated with cycl obut anone
(0.033 mM, 0.44 mmol) foll owed by sodi um
W@ pioaozasexybor ohydri de (93 ng, 0.44 mmol ). ThePCT/EP2006/006613
resulting m xture was then stirred under Argon for
14. 25 hours. The m xture was then diluted with
met hanol (5 m) and purified by SCX eluting with
waseiddad @-mathgliptdpanal(timmgi 6.24mmet andcce(i@ Bfid (Idreps). The resulting
mu%ﬂ#f@% hl‘?ﬂ'e‘ﬂ efstrra%'té’rﬂ er4RIrE, mbfg%ﬂ fof 20MiREsABbdium

trw(c,giqg( [) QE& ee( m]g,eE) Xmmoﬁ)hers éo%e% rsqrr nB o%r%’e%cf%rZ hours.
The-resulfing grudevetryleavas diltes) wittymethaspkand thed pyrfiesdy$ X veluting
WIthCrf\étaéﬁcﬂlafhd e vitty Pipdremphip/ @ethapolr dlhediasi@feactiérisiverto
?1 ;’% &I J}}% teva Péﬁ%#"oﬁaﬂ’g é% ?ffTrd the tltleac:zogE);l)o#ng((E?_BS) yMS (ES+)
én - pyrrolidlnone (may be prepared as

descrl bed in Description 22) (45nmg, 0.15mml) in
.-ganlyomet hane (sm) was added acetone (17ng,
t

?etf?ng ?1 7 e hﬁraQB Iﬂ.fplﬁ F?SM‘W LyIfenzamide

ure er -argon,
20 mi nut es. Sodi um t r| acet oxybor ohydr| de (64rrg,
O 30nm3|) was agded ued for 22
hour s. tone[(17ng,, 0. 30mmol ) was
added, t her 2eq.
of sodiumtri agpt oxybbdro [ 0. 30mmol ) was

added and stirring continued for 3 hours. The

resulting crude m xture was diluted with nethanol and
Ta & evlufion off4-Gob, by-tetatydednyrazelp [ tdijazepiraidbl)-yabenzanugde (may be
prébérbd 3dqagarmet M DeEdripaee 87) (Bh fnébes Renidl jpia idichigomethane (3ml)

waps J@SH%%e%ﬂg (‘?HJP% %@B 8RLtid Lk F{({l’r‘ép Cr‘I‘f‘%‘i‘resultlng mixture

Ct was t
was §tirgA At &PW%"PP%@‘HW UQG%&%{%" £ 2 P&W&Pst tﬁg"“@‘i"?l e
triacetpybocbhidride) (51ig, 0.28rmat) was3a@iednand] stirrirgxeangineedifor 2 hours.
A ﬁm%r Wb@étbﬂé wag alided and&irhxg contidudd evsrdh@aekkéndy| Methanol

h I

{y afé tr&e g%}ﬁﬁ trm)EétHre \%gBéﬂfe?W&?? eQLLt?YgAVXm l"f\éfﬁghgleqn_d then

ithy2W jgatgemig(snethanol , d e Rasie 99%&%?@%‘%]%?@&5%’%‘ y
evbpor[atezparvadumsﬂmesrode pextiuctwaekituratet ivath 8B9r fr@filtetgd to afford
tht BBRbIurd e T £ ST (B8RS nsod fhin) was added_acet one

% %) rt § ac%etl c aclﬁ‘)leltd (]3 drops). The

resul t| ng m xture vvas stirred at roomtenperature,
Example 18r gon, for 20m nut.es. Sodi um
1- [d-qmybs,‘ﬁms-oétyﬁgydﬂepfraﬁmﬁ;[s ,0- _Igﬁazmmh )Zl(MwI)zpdxéegllz‘aqd

diidindisk @18 | nued over ni ght e resulting crude

pyﬂx lﬂre S ?jl|ut d with nethanol and then purified by

SCX eluting wt h t hanol and then 2M amoni a/

nmet hanol . The (C fr ons conb\ ned and

sol vent evaporfat edN+ was

purified furt yco chr y ORN silica

gel, eluting with a mxture of 2M ammoni a i n et hanol /

di chl oronet hane (0-1% . Resulting crude product was
Ta kblltidof 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-dJazepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (50mg, 0.17mmol) in
ethanol (5ml) was added potassium carbonate (70mg, 0.51mmol) and iodoethane
(53mg, 0.34mmol). The resulting mixture was heated at reflux, under argon, for 18
hours. A further 3eq. of potassium carbonate in ethanol (2ml) was added, and stirring
continued over the weekend. Reaction was removed from heat and ethanol (~20ml) was

added. Reaction was purified by SCX, eluting with methanol and then with 2M
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further by columm chromat ography on silica gel,

eluting with a mxture of 2M amoni a i n net hanol /
waelc@hiozisedret hane (0-1% to afford the title coP@EDEPZH06/006613

(E15). M5 (ESt+) mle 338 [ MtH] +. Exanpl e 16

4-[6-(2- Met hyl propyl )-5, 6, 7, 8-tetrahydropyrazol o 3, 4-d

] azepi n-2(4H) -yl ] benzam de (E16) To a sol ution of
ardmOmatmethanoletTihalbadicdmetionsolverieombitjesizansi spivent efyapprated in
vaggc?.”’fﬁ’&i relsR *éﬁJdérrﬁlsdﬁc@ Wad purlmsriutthecby collan @?toﬂidt@g‘raphy on

. . . B A .
s et AbufByinye bSTR: dichtyhorh BEORRIAAEG JODUR D to aford he
titlg cpenppLRR Eﬁo@i< Sr*éé“d?@?gg\"ﬁﬁl(t ure was stirred at

room tenperature, under argon, for 20m nutes. Sodi um
E,{arng@gqboxyborohydri de (51 ng, 0.24mmvl) was added and

1§45 (GRS Py R sl 7.4 A harsp VR Rl aEe b 28,
yilphrnykiZpyrrglidinene (Et%anol and then with 2M anmoni a/

met hanol . The bdgic fracti ons were conbi ned and
. sol vent evaporaed I n~wacuo t gq.af for [

conpound ( E16 p g\l/?,l\g [ MtH] Exanmpl e 17
[) , 8-
benzahtdée (E1

4-16-(1-Meth pynazol o[ 3, 4-d]
sol ut ijQn of
4- (5,6, 7,8-tetrahydropyrazol o] 3, 4-d] azepi n 4H) -yl ) be

azepin-2(4W-y
nzam de (nmay be prepared as described in Description
37) (31 ng, 0.12mmol) in dichloromethane (3m) was
TRE dadtiarert vEe5(6l 7 Bletrdhydfopyrd zblofd1a-dfezebinc2(ak)-gi)drenyl)-2-
Py, oﬁ&ﬁc)met@ﬂag/ l;eeglléééljeﬂ%s"ﬂe)&:&e% iﬁ%)%sé#tﬁ)h%) §5nﬁ ¥Mommol) in
‘L enper at ur under argon, or m rut es od@ m
dighierapethars emb myasadded cxdlorrgpylacasaldaRyde (RARgaldlgmahand
acetic acid 18 dops). | Theerkstilting ixtonerwas sirfedrat ineam Gargperature, under
arg6re KGR WiBitedd i ﬂia‘ébfo&%di@l;i@iﬂé i(64Hag, ®3GHmbl)vas added and
d
ne

S LA G R s BB Wi

\M v -
angihemauTied byl heahdling wiktempihane! andden it 2)Eatamonial methanol,
Trhedrdsiofeattianslwerd colliatted \aap aoertceviaponatariio .vadie Cruddeproduct was

triff RE4 Gth VB hEdthidt8 bRSkdhé RuStaRpoRdEN 9%. tis]EskPm/e 351

2] ord the'title conpound (E17). M5 (ESt) me 299
['VF H +. Exanple 18

1-[4-(6-Ethyl-5,6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi n-
ExXmple\2D- vyl ) phenyl ] -2- pyrrolidinone (E18) To a

| . - . 2.

48 ?iﬁ?ég&%'gw'gtsfeéwof?gsw%'fgrza[zg,'3{?';}] azepin 24 ylehenyi-2
PYrlicinee E20%y 1 r ol i di none (may be prepared as

described in Deri ption 22) (50ng, 0.17mmol) in

et hanol (5m ) wds added otas;N\ carbponate (70ny,
0.51mm|)adi N \
= \}\

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (65mg, 0.10mmol) in
dichloromethane (5ml) was added 2-methylpropanal (27mg, 0.30mmol) and acetic acid
(3 drops). The resulting mixture was stirred at room temperature, under argon, for 20
minutes. Sodium triacetoxyborohydride (64mg, 0.30mmol) was added and stirring
continued for 18 hours. The resulting crude mixture was diluted with methanol and then
purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The basic
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(53ng, 0.34mmol). The resulting m xture was heated at

reflux, under argon, for 18 hours. A further 3eq. of
WEei0assiseen car bonate in et hanol (2m) was addeRCT/BPZN06/006613

stirring continued over the weekend. Reaction was

renmoved from heat and ethanol (~20m ) was added.

Reaction was purified by SCX, eluting wth nethanol
fratiohd Were contbine2irdnamivemt evaponatad in vative. Casdeprodacttwasrtsturated
wildthy %eatat@edaf@wtr@qhm%hpeuﬁ@@m) e (ES43ene 353MaA+H]".

resulting crude product was purified further by col um

chromat ography on silica gel eluting wth a mxture of
i n dichl oronet hane (100:1-10:1) to afford the

%{;ﬂﬁet% W%uc{lgxgg iazol- S-Wpt(e ST]) G-Eg-ﬁmeWpl%Vﬂ-i 4, 5E6(§"§p| €

hexahydiopy(apield-dlazepieedfR])- 5, 6, 7, 8- t et rahydr opyr azol o
[ 3, 4-cy] azepi n- 2(4W yl ] phenyl }-2-pyrroli df none (E19)

To a solutio N

1[4(567 20 Arop azpl O[ B, 4- d]lazew n- 2( 4H) - y|
) phenyl ] - 2- r I diQane (na red as

descri bed | ription 22) (55ng, O |1 Omol)

di chl or onet hane (5n1) was added

TR S0 oA rmate 1 QPR RGO AREEY g f‘@?vaﬁéi 2t
hmabydrompmidwr@azamﬁe«nw@)mepar@d ag@lestnhedds Desgiiption 35)
(31 20.80MNONON aid}idFdriisthaRe (anl) Wasaded 2- nms»yl;a'ddaﬁbw:ming
0. Eirhr%ll) A %Egﬁdd {Eﬂcfga dér\g\BP?)lngé §U°1t|ngT|1nﬁ( dJrS%\}é'sténFPEd t

tepara P dRg UGN oR 2D FRINPS SO LT Ak e BOTAP AR ngy,
0.42rhimah elas atided bag stirrihg gottinced qmelmeght olNhe pesallingresude mixture was

dilsRldAH mear8raadaren ur‘ﬁ@@ .SCEX, Léﬂiﬂln nAgUREthAAS! and then with 2M

I t
ar%rgﬂxégf r%éﬁm%ﬁf‘g)ﬁe%ég(%é Sﬁ%&gﬁmﬁm‘% shd %jve%'t fe!/aepf ated in
vagug.4 Cruste(roqlust was puEfigA furtsersby,calupa CREmAR B b%%ﬁ'lﬁ?asge'
eldting/ ithza piixtur2 (of M arhinphiariy Injetti2anopiprdichiordmetheme (629)) to @fford
thénﬁé’l:é’rhb&!hdqﬁzn MS (ES+) m/e 352 HM+H£
1-[4 , 6, 7,8-tetrahydropyrazo 4-d] azepi n-2(4H) -yl
)phenyl] 2 pyrrolidi none (may be prepared as
Pi2Bed in Description 22) (55ng, O 1Omol) in
1 [ﬁ (6C pelohext ik, 7,85tetrahydio pychibedo[3;47d)akepipr2ipH)wl) phenyl] -2-
norQa ) and acetic acid (3 drops). The

res[qutl ng mXxtyye was stirred at room tenperature,

f

under argon, Sod| J

triacetoxyb

20 m nut es.

SCX, eluting with rrethanol and then wi th 2Mammoni a/
met hanol . The basi cfracti ons were conbi ned and sol vent

Tdeyeneﬁéﬁm {40(5\@1% BQetr 3@% erzeﬂj{m dy@pint2(4H 45?;2;6

e to aff

y(rggé o} ac@nangf rﬁﬁg d asggg élD%Sgrlp%R% oI) in
dlqﬂcpr@m@ﬁlavet(wn W@szadmeéﬁaelpfa@@noee (A9Msh mPmme)) and agatigyacid (2
drbps) 0k resliltthgtmiture &as stirred at room temperature, under argon, for 20
minutes. Sodium triacetoxyborohydride (64mg, 0.30mmol) was added and stirring
continued for 22 hours. A further 2eq. of cyclohexanone (29mg, 0.30mmol) was added,
and after a further 20 minutes a further 2eq. of sodium triacetoxyborohydride (64mg,
0.30mmol) was added and stirring continued for 3 hours. The resulting crude mixture
was diluted with methanol and then purified by SCX, eluting with methanol and then with
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hexahydr opyr azol o[ 3, 4-d] azepi ne (E21) To a sol ution of
2-[4-(3-nethyl -1

w0 204/02889¢li azol - 5-yl ) phenyl]-2,4,5,6, 7, 8- PCT/EP2006/006613
hexahydr opyr azol o[ 3, 4-d] azepi ne (nay be prepared as
described in Description 35) (31 ng, OIOmol) in
di chl oronet hane (4m ) was added 2-net hyl propanal

2\ 3fmepnid) rdethanadl.) The asic factionaciete c@mbinegsind sivent evaporated in

velois Ub LB the Hhe! f:@m%@ﬁ:oe(@mf efisaESHPRYTE SRITREHAL LT €,

under argon, nutes. Sodi um
trlacetoxyborohydrlde (89ny, 0.42mmol) was added and
Exdnhpiei23d continued overnight. The resulting crude

R PSR e

met hanol . The pasic nbi ned and
sol vent evapor al\ed acuq,” de prRdu asS _
purified furthe t ogr/aph silica

gel, elutingHMNth a mMXture of 2Manmoni a Tn net hanol
i n di chl or onet hane (O0- 1% to afford the t|t| e conpound
(E21[) ¥ (ES+€ nme 352 ;{h
Toja palufien ehi-(Soh ﬁytletrshqupysa [3 érﬂ]m?@f&wﬁt@m%@“ay be
prepared 26 4 eripleyi i Beydriptidn 3py(3raig, danmmanIXlEZEhloTomathane (3ml)
%cl@éentan%r{er(go , 0. 24rrn£1nzol aondsacdtfatlca acuzj é2 IdF]ops 4The resulting
ehp pliged me id (B Biat T 2P R s S8
tf'd@é@w peadnydni q:@émgh 9@46}'1"02)2‘9/3?( adriegl, af@ Si'B’FﬁGdFW“Wﬁd for 2 hours.
A dlirthlel 6@ o tyadentaiivng wissadadd add sjicing kentanuedove2Hieyveekend.

M&hgﬁms)adﬁgg aﬁ& ?ﬁé Erua@ hfbetlre \fgé ORftied Bg%d)@?lﬂtﬁmgr\mth methanol
anigheny it N aamonabelianet | st BHS WP oy iasthand solvent

evapa@taton vagk toafiped theritile ompound) (4t (&ﬁﬁ)m/ezz IM+H]".
hours. A further 2eqg. of cycl ohexanone (29ny,
E)%rﬁé}ml) was added, and after a further 20 m nutes a

her 2e aceto rohydr i 6 ,
1- 8- P PO SR SRR AP YTaE T L AP ARUR ST Y Phenyil-2-
pyroalidinoméhE24psul ting crude nixture was diluted with
met hanol and théh purified by SCX, eluting with

met hanol and t wi th2M anmogi_a/ anol . The basi c
fractions we orrbl 7 nd éo]‘v nt e apor od in
vacuo to aff rd[“e d (E ES+) ni e
379 [ M+H| +. l e

4- (6- Cycl opentyl -5, 6, 7, 8-tetrahydropyrazol o[ 3, 4-c/ ] a2e
i n-2(4H) - d E23) T | ut
g8 Eatli BB i bt hide bR S ey
pynwohdinare (Mmeybebprepareg asatsaribediss Gesbréndion 22DetSong, Bt 15ommol) in
dichidrofndinaite ,(3181) WasTBldkd ichclepeHtérine BeMa @ 30rAo)) aMdacetic acid (2
e C

?;gsq q’h@¥§4u‘ﬁ[ﬁﬁ%§&?@ﬁ?g %Qr@d at?rogr%méérﬂmgr l?rgfetr qu% {‘oq 20
m'PHWﬁe Wyretr 'asﬁaéxboa?fwﬁ ef%m@@ JHmoele was SGG%ﬁﬁ‘d stiri Ing
contingecEfoo k phhouch T e irekaultiiglcradg mixtié wasl diluted svitddeithaaoicind then
puﬁlhéé by BEXC Rkihg WRA nicthardl BAY ten withf 20 Tahﬁﬁorﬁé?‘inetﬁénol The basic
fra(cﬁ ﬁ?\ﬁgr%t%& r|]r§eed\’\éansd aclivenge\%]poréc't'éclj 5nr \I/ o"?f?&ée”b‘r%guéi was triturated

with ether to afford the title compound (E24). MS (ES+) m/e 365 [M+H]".

Example 25
6-Cyclobutyl-2-[4-(3-methyl-1,2,4-0xadiazol-5-yl)phenyl]-2,4,5,6,7,8-
hexahydropyrazolo[3,4-d]azepine (E25)
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Met hanol was added and the crude m xture was purified

by SCX, eluting with nethanol and then with 2M
wa@eowsn2ade met hanol . The basic fractions were CPODEP®O6/006613

and sol vent evaporated in vacuo to afford the title

conmpound (E23). M5 (ES+) nie 325 [ MtH] +. Exanple 24

1-[4-(6-Cycl opentyl -5, 6, 7, 8-t et rahydropyrazol o[ 3, 4-d] a

zepi n-2(4H) - yI)p(lsenyI] dj (E24) To a

pyrr@ll
sol ution of
1[4(567% , 4-d] aze (4H) -yl
) phenyl ] -2 rdlldln

(rmy P ared a
described in Description 22) (45ng, 0.15mol) in
di chl oronmet hane (3nl) was added cycl opent anone (26ny,
Tda 36intian pf Z[#d(3anethyle1,a@-akadBzdeDpiphenyihrd, 4.2611.8- ng

héﬁaﬁ&dﬂ’)ﬁyr&@cﬁo@w ('i]bﬁg)n?é (prr@éﬁ?é& g§BESGRbEA th Dé@@ho@Bg)O(m mg,

o 40 SRR A e S SRBRARN R, Etele HBommon ang

adefic psid (3H@Pﬁés'ﬂh\€t fasyltipg miduig W@wér% reRm {graeerajure, under
argeh, femz0 minutest Fediymn tridce oty tyrolBaxide €8 erhg ry4 2miriol) was added and

st ad%%u@d“&/etrnigﬂt WHJ}SEM@T&@B& ﬁ*‘lxtUIPet\béasndﬂutedT\n@n R#dhol and

v rate
the BHECEN, SoX o BT e TPt AN Wit 2hF PRl rethanol. The
basid feaationhwers qu@bl@@@mmve{r@@porwsd("E@qwrtp@ffg@dhe title
cdmiddind (E2RNIIS (2S+) eI Sol M| " -
-t S-met hyl -i A- oxadi azol - S-yOphenyl | **. S ej . d-

hexahydr opyr azo! 0[3 4-d] azepi ne (E25) To a solution of
Example26. gt hy| -

4-(@Cyclobatyil 67 8Ete§rlayiy)¢lmpyrqzozq[3 4dlezapig-2(4H)-yl)benzamide
(E2éxahydr opyrazol o[ 3, 4- d] azep| ne (prepared as described

in Description 35) (31 ny, in

Ol
di chl or onet han® ws ad ycl oput ang (30ng,
18 dr gps) . Th&‘dting
oom re pder ar gon,

Sodi um tri acet oxyborohydri de (89ng,
0.42mmol ) was added and stlrrlng conti nued overni ght.

Tdr 5 gofhﬁgﬁjbﬂ KEQ? 9r8ut‘é d1‘@f§ 4dd]5igp¢r§j {g)ﬁ%ﬁﬁﬁﬁﬂ@é (may be
t

preRRigd mdﬁg%meg o 'H@@ﬁ ' n%ﬂ? Shigrpmgfhane (3mi)
wama@admybiobetanamﬂj(@mg/ @rﬁ4mdbem<ha@ﬂw|a¢ldv(3cﬂn@p&)o The resulting

mxddrewdstshifed bt foBnteripertidre( Gider arddp, (dr26)miflies 3 $Bdium
tn%@%éﬂy&grﬁ@ﬁ? & é% O.;4§1mol wa%a%ded anrdasztlgim %onjrlnuej for 2 hours.
Methapel as. @dd)eg@ﬁg ihe g’gd? Ergg),lrem $PY E%/e diby §F%feluting |tEIE| mgthanol
anth then @t 284 aretmoalay thetimnoh z theopdsicifratitiane piere agrbined bdheolvent

e@amt@@m(muo REaffUr@ B 11 RpnpbRRe (E1md Msn(e@@eﬁ/bmn PR-+H]*.
0. 12mmol ) in dichl oronet hane m) was
added cycl obut anone (17ng, O0.24mmvl) and acetl c acid

E,(a’)mgreqps) . The resulting mxture was stirred at room
6 byc opeﬁ{)}f-r2§[’4-(ﬁprggtrhyﬁli ,9?£bxéﬁsz&%-mrmjetn?lﬁ'-z,i%%,ﬂm

hexahydropyrazolo[3,4-d]azepine (E27)
N
P % <:> N\;GN\O
N

To a solution of 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-2,4,5,6,7,8-

hexahydropyrazolo[3,4-d]azepine (may be prepared as described in Description 35)

(31mg, 0.10mmol) in dichloromethane (4ml) was added cyclopentanone (35mg,
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tri acet oxyborohydride (51 ng, 0.24mvl) was added and

stirring continued for 2 hours. Methanol was added and
W b@702350€ m xture was purified by SCX, el uti nBCTEPI¥06/006613

met hanol and then with 2M amoni a/ net hanol. The basic

fracti ons were conbi ned and sol vent evaporated in

vacuo to afford the title conmpound (E26). M5 (ES+) nle
0.82rhihol) Mntilateticacid(d drop3). - Meclesytimg yixture was stirred at room

teM bPatttméM\nde(P)é?éHna?dP|20$nM@@BeS}zSH||um tﬁ&cetbxyﬂmrohydnde (89mg,
0. éfrfa bdra%g%/@ﬁo g E?rrlng%ﬁtz n%'d%%eﬂn%‘p Tﬁg r@suﬁﬁ’\ Lgl’ucﬁanmf?(fture was

dilugedawikmethapel ansL tpen BHréfmﬂ l]y SCX¥, elutingwith methanol and then with 2M
arhlemalbydieﬁmyrblazmedia%loﬁfaﬂtlaaewbmecc(mmqﬁm edaprsated in
vagtl 8% Lisd tﬁftlt@@&ﬁédﬁﬁ\bQEZﬁ)’f’)Mé %ésﬂsgn/eQMBWmPh‘) i n

or onet hane m ) was added cycl opentanone
(35rrg 0. 42mol ) and acetic acid (3 drops). The

|I tzsng m xture was stirred at roomtenperature,

° QFE‘?&@?H%@ et HE PRV IEA S B henbvaramytpaglof 4

djezeping (§2&ont | nued overnight. The resulting crude
m xture was di h metgang vd then purified by
SCX, eluting \M\\t/n ‘ amoni a/
met hanol . The ?&
sol vent evapor ated MN—vacuo itle
conpound (E27). M5 (ESt) me 364 [MH—I]+ Exanpl e 28

| obut 4- t hyl h -
Tmeﬁaﬁyév gbszﬁa(mfr[tbyléuqﬁmyg@iéﬂé ' %%zfggewya@&sw@io&j—
dlazepind dndyntsd prepareidfasrddsytbesiiyiDes2ription 38) (4mg, 0.014mmol) in
dichiBrofneth QHWV/MJO%EQJ BlbButinord I@'d@%nﬁﬁ@)’arﬂﬁacetlc acid (1

rg gpﬂ}ﬁ]rgls;i‘l?? lérﬁlvxﬁ, e!%l:(eﬁeaﬂicré(rgiﬁ e\@g a&ag% argon, for 20
minyiteso RAdi Hacetrgboronsigaiddmg.dhePbiemel) wag @dged gnd stirring
cahitinged overgighte STHet riesgtimg rdactien mibdurs wasrdildtedtwithooathanol and

pd ﬁ@@% Hdw Pelutfr'l h, tﬂgﬁbl ah8therOwitA @Mta%ﬁnorﬁg%éfﬁ‘anol The basic

trlactox or.o0 96mml
fraqtiops WP %%WB'P?%%@ St esorsteat agig to HRar 8 ilp Bffpound
(EﬁBXtMSe(Eﬁaé;ndﬁaBﬂ@ Bd+Hl 't h et hanol and purified by SCX,
eluting with nethanol and then with 2M ammoni a/

met hanol . The basic fractions were conbi ned and

E;%?Fﬁerg evaporated in vacuo to afford the title

ielpheloaitpn iRl in HRaI At S oo/

y|Mm¥ﬂ"B{lmesu}ﬂoﬁpﬂm B2%t hanesul f onam de (E29) To a

sol uti on of
L/-[4- (5,6, 78_étr

yl ) phenyl ] net ha/m&i
(

described in

di chl or omret hane

0. 20mmol ) and
To a solution of N-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-
yl)phenyl]methanesulfonamide (may be prepared as described in Description 40) (12mg,
0.04mmol) in dichloromethane (2ml) was added cyclobutanone (14mg, 0.20mmol) and
acetic acid (1 drop). The resulting mixture was stirred at room temperature, under
argon, for 30minutes. Sodium triacetoxyborohydride (42mg, 0.20mmol) was added and
stirring continued for 1 hour. The resulting reaction mixture was diluted with methanol
and purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The
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acetic acid ( 1 drop). The resulting m xture was
stirred at roomtenperature, under argon, for
wQ@w7/eases. Sodi um tri acet oxybor ohydri de (42ngpPCT/EP2006/006613
0. 20mmol ) was added and stirring continued for 1 hour.
The resulting reaction mxture was diluted with
nmet hanol and purified by SCX, eluting with nethanol
basfufradiions wetehcobirethami sdlvert ehapuwated T edramito affoaicthe ditis
n t orated in vacuo to
cohfiidind 9E2Y) ﬁﬁfﬁﬁiﬁnﬂg\ﬁgéwﬁ@p VS (ES+) me 361
[ MtH] +. Exanpl e 30
3-[4-(6-Cycl opentyl -5, 6,7, 8-tetrahydropyrazol of 3, 4-d] a
Example-39 4\W -yl ) phenyl ] -1, 3- oxazol i di n-2-one (E30) To
3-p-BCytlopantyl-5,6,7 8-tetrahydropyrazolo[3 4-d]azepin-2(4H)-yl)phenyl]-1,3-
o,g’a-z[,g]dﬁz P%(gw etrahydr opyrazol o[ 3, 4-c(] azepi n-2(4/-1)
en oxazol i di n-2-one (may be prepared as
descrlbed in crlptlon 27) éss

.12mmol ) in

di chl or onet add ycl o enta esne (40nyg,
0.47mmol ) an A drops). TN ting
m xture was red omt o- argon,

for 20 minutes. Sodiumtriacetoxybor ohydr| de (42i ng,

0. 20mmol ) was added and stirring continued overnight.
Tdrasolutarc ofi H[#-(6c6; 7 Bitenamdirapyrdzoingd, A aljade paor2{ 4tHrghphenyl]-1,3-
ox@ublidin- Q-Q)n@(mg?)ée p@ébﬁré@gs %i‘:d?lbgmrh@%&npﬁ&qﬂ)"’(@sm@ 6A2mmol) in

R & 4D T ceg A B P e bhe i gppleocd
dreps)} d hedsepitingdmixiuee yas stiredtatPory tempe Aty wider AR fire
midufes. Sodium trlacetoxyborohydride (42mg, 0.20mmol) was added and stlrrlng

cohtibded &ie 8&?’2 Y F{ éct% Qrva7s’cﬁlu¥e%t\&|?h¥gfh‘éﬁ¥lr%%§5 Burftic@¥y scx,
8l

elﬁtﬁgl\y R\Trg ﬂ\ ZE/I ammon?é/ methano basic fo ac%ons were
combiradgnd spiyent eﬁar@rateem ¥aquaig affergyihe fite egrapaund (E30). MS (ES+)
maese7TMAHH) - vyl ) phenyl [ - 2-im dazol i di none (nmay be

prepared as described in Description 29) (21 ny,

0. 07mmol ) in dichloronmethane (3nm) was added

ESHS Qﬁnt anone (23ng, 0.27mmol) and acetic acid (2
’Eﬁ’/'%' The resulting m xture was stirred at room

-t%(ﬁp@yélpgevetyl -6.6cic8-tetrahndropyiaza®[Hi relazepin-2it)iphenyl]-3-

méthyedinidadotidinondr(Ede) (42ng, 0.20mol ) was added and
stirring continugd for 4 hours. A further 4eq. of

cyclopentanQDe s added. and pftep urt her 20

m nutes a furyhe _ b’oxy hydri de
then\pet i fi ed

was added and{stif

reacti on was d

by SCX, eluting with msthanol and then with 2M
amoni a/ nethanol. The basic fractions were conbin

Toym golgtien efrtmethyh a4 B 8. 7 drtelrabydsopyraeolelddnelazemin 8(44‘89/0pheny|]-
2-jpigabatitine@es (rpay bé pmﬁaf&ﬂéiﬁscb&edﬂnlDﬁmrlmmhmﬁal(b’gﬂ@,mw mmol)

in Ql'&hﬁa'rclhﬁg gamlﬂvg% gﬁgete# ejnfgn?é‘ '(293 or é‘f’i’rﬂﬁ?ah@ acetic acid
e

i S50 & a2t dade aldoh, or 40

minutes. Sodlum tnacetoxyborohydrlde (42mg, 0.20mmol) was added and stirring
continued for 4 hours. A further 4eq. of cyclopentanone was added, and after a further
20 minutes a further 4eq. of sodium triacetoxyborohydride was added and stirring
continued overnight. The reaction was diluted with methanol and then purified by SCX,
eluting with methanol and then with 2M ammonia/ methanol. The basic fractions were
combined and solvent evaporated in vacuo. The resulting crude product was purified
further by column chromatography on silica gel, eluting with a mixture of 2M ammonia in
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4- (6- Cycl obutyl -5, 6,7, 8-tetrahydropyrazol o[ 3, 4-d] azepi

n-2(4H) -yl )benzonitrile (E32)
W@ 2{03/08559¢ 8- Tet r ahydr opyr azol o[ 3, 4- d] azepi n- 2( B¢ FEP2096/906613

benzonitrile (my be prepared as described in

Description 11) (assunmed 0.148mvol) was dissolved in

di chl oronet hane (2m) and acetic acid (2 drops).
m&pahobdithinmmestiidriend0-4 % Dto2iondihe tiladospdund(E31). MS (ES+) m/e
ado Max;.gt oxybor ohydride (47ng, 0.22mvl) were added and

the mxture stirred at roomtenperature for 1 hour.

Met hanol was added and the sol ution poured onto a 29

xdmpled2um whi ch was eluted with methanol then 2M

h f
4'@1288 Og{.ly(;! SI‘EZ,%"’\EBJathQgHg&S)U 3 4r 2}%&%@ ﬂ%@fﬁiﬁl)benzomtnle (E32)
chr omat ogr aphy el utizngawi t h a iain
nmet hanol / di chl 7 3L R gi vie the N 46" onpound
(E32). Example
4-[6- (2- Met hyl pr opyl , 6, 7,@ ydr opyrazol o[ 3, 4-c
y] azepi n-2(4H) -yl ] benzonitrile (E33) The title

« FOEDUE SRR PRBLR A B PLRASNS I S5E9°0h hepored s
desgtibgdl & Bascription 11) (assumed 0.148mmol) was dissolved |n dichloromethane
(2] E‘arﬁl-ab’éﬂimyécm h2l Ydréps)., Cyelabetanahy d¢1dplr 822 ohd) dartd sodium
tn]a@@t@ﬂ)b%r a\e B(Hrﬁﬁn@ QQIthI)' WeleEddded and the mixture stlrred at room

Tet I razo
temér#zwﬁ. or 1l i BBl a6 vl s ghe 2Bf e ol 20 sox
caberse rwhieh mslql)lte@awéhjrl’é@hQHQ4t8ﬁﬂn?M anAHoRiAsis ometanply The basic
fradjtlﬁhé %fb’@\ﬁdb@ﬂﬂé@ ahd tienbskitetpueified by flagh dirop@tography eluting with
0 5B BrinksR mHefR AR uRBReERES Whs the te compoynd (532)
the m xture stirred at roomtenperature for 2 hours.
Examples¥3 al i quots of acetone (32m, 0.44mmol) and

4-§6> (H-MatHyl prapg1) &6, lz;ar-tetmﬂyddﬂ:y(ra%m[,z Hdp2epin-2(4Mpylbenzonitrile
(%E?ed and stirring continued for a further 70 hours.

hanol was added and the sol ution poured onto a 29
SCX colum which was eluted with nethanol t hen 2M
ammoni a i n net hanol e bas' |ons wer e

evapor at ed ana\l{ghe yue . | ash

chr omat ogr aph | ut H nia in

nmet hanol / di chl or onettrane to ' he tiytTe conpound
(E34). Example 35

2-(4- Bronophenyl) 6- cyclobutyl 2,4,5,6,7, 8 hexahydropy

ra o[ 3, 4-d] aze
i B RoBineyDA A Grerata 9%%&%59?‘3%%8 PHOCEES 46 dhgtgescrioed i
Examsple B&. MSéE&#bm/%EQ@B&ﬁﬂll bed in Description 3 1) (
110ng, 0.58mmol ), 4-bronmophenyl boronic acid (233nyg,
comercially available frome.g. Adrich),

s iGOEEM§ethé%?@éﬁnﬂam@@y@%m&yﬂf@g' I-4@Aybenzonitrile

(E8ALhl or omet hane (5n)

OO

4-(5,6,7,8-Tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)benzonitrile (may be prepared as
described in Description 11) (assumed 0.148mmol) was dissolved in dichloromethane
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was stirred open to the atnosphere for 60 hours. Crude

m xture was then filtered through a pad of celite and
wor®hessw t h nmet hanol . After evaporation in vaPCDEP16/006613

residue was purified by SCX cartridge foll owed by

col um chr omat ography on silica gel eluting wwth a

m xture of 2M ammoni a in nmethanol / dichl oronethane .
(2100 5nd t acedicf caaidl t K2 tdrodse cAegionmd (16E85) 0. 2RmMoAS+ynd  sodium
tridBefoxgisroRydtidd4@ 7higt td 22mmadly avere | d#aBd alngiothaf ifdule tstired at room
ter?pi%ﬂ{s? of § 2t ngur% ?E_ﬁr&g@%}é%P?%%f&‘é (3%&!, cﬁ.ﬁ’ﬂﬂﬁ%l) and sodium

hen
triace ,xspwpwc@meéamdP@éw@b%wdéﬁe]a&sé&rrﬂ@ gqntigued for a further
70nhoursiridethbbolhess Bddedrand theesaftion poured onto a 2g SCX column which
wad- EfdORIN YhetRadol XhEn 2NB-dhenemy dr aR¥thar®! ahé. Kasid Fraé®dhs were

ine (ma repar.ed escrib ' i ptiaon o
eveoyaled. ng e s5e %r@?%?%fﬁ%ﬁﬁ%%@%ﬁ?ﬁa%%&i%ﬁt%lw%%: 5% 2M
amgnariian] ethapplstishiiemetitane tq afiord the tligermpound (Fdfthe

(540m , 6.7mol) and nol ecul ar sieves (4A, 2.4g) in

' onet hane (30m ) was stirred open to the

E)&t_ J;@ re Fg_Gq Eora. %ﬁm ture was It‘iw\fn ine (E35
2- G prospenhanyDugYIge B2 S B hexalg R afoly #ilazepine (E35)

met hanol . After evaporation in vacuo the residue was
purified by SCX cartridge foll owed by col um
chr omat ogr aphy on sj+ca gely el yng with a m xture of
2M ammoni a in gethd '
Product was furthe 2
reverse phase silicag j 1 xt ure of
acetonitrile in water (5-100%9. Ms (ESt+) me 346 and
Methgd Avi-H] + . Exanpl e
A Bibdurp 4f 6-@yClyblitglk2 4 Bl6, B,8ehekabydreyradojal 8 @py)azepineo(niyydbeoprepared
asHe8Bitkdah HberdtbR ANy omy, oBRIIY, 4-drBindBRENYIBEENE Gcid (233mg,

1.%?:%%2)15@ 3 1@@}#&%@%@@&9.#9@% copper acetate (315mg, 1.74mmol),
pyddige @%U%WP apg mojeaursioves 4h 49@ahie dighioromethane (5mi)
wak-dtifrel bpem phbe \dihoépHeye fapiB0thplrs] Crude mixture was then filtered
thmﬁ%ﬁg ?)gé oPed) éégha %glﬁ’é/d' \ﬁﬁf‘?h\‘a& ng)r. é@tg} %&%&gﬁ%ﬁﬂ@%&qm
e pyried ;% e idgR IR oy g Sljeptetosrapry o siica gel
elutingwithyd mixtyreriofl aldcnmipnie e Metitang! / dictdoemsithaned8t5de)dp @fford the
titl§ @6&96@0;(33@2“?2 (,?8\54%4)% arm?n@qmﬁ%ﬂ Tredioieni Qisbrafforded a
mixtute’OF IRe {itlé urd ‘dHd 1t rEYiojsomer %3(2- A B tyl-
vt o R R
MethadtBhyl - 2-i m dazol i di none, potassi um carbonat e,

A SOERE of GJc}/clb&ﬂyldE4,6[Bj,7,Blheg<¥h mﬁﬁdlo[&&d]azepine (may be prepared
oo S BLETA  GR 0| 15, Bl ot s
6. MY +iPPPer Gai218 2 1P LS YFHBOD. Rypdes (AAk 3 (58w gnd molecular
sieyep [, 2(4g) in dichloremetithna/ (3PWil) dvasestirngt open tetheatodsphere tor 60
hol&! Enafédarkuae dak iferitered RirolRMtLsad 6F defife! 4hd ViaheBWith
mq%%r{oi.&fgfh %\\;%é#gt?qr{?g)%%%?thgﬁ%ﬂé@e: \r/s]/g% E)@Hf?efdetw §8Xtcgrtﬁdge followed
by rolusihshromatography onisilicagisbeluing wisk A (ixtues e emmonia in
mettisgrd ¥ dichlpraneesthates @AEPoyVProdtatiivae friter purified by chromatography on
reversEpiaReHica PeNQUNR] Rith a mixture of acetonitrile in water (5-100%). MS
(ES+) m/e 346 and 348 [M+H]*.

Example 36
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added and the m xture heated in the m crowave at 150
OC for 4 hours. Mxture was purified by SCX cartri dge,
w0 odo7o2isge by Mass Di rected Aut opreparati on andPCT/EP2006/006613
chromat ography on silica gel, eluting with a m xture
of 2M anmmoni a i n nmethanol / dichl oronethane (0-5% to
afford the title conpound (E36). Ms (ES+) me 366
1-[BNB 1 yelob iy 56| 7c8-83trahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-3-
m&h&ﬁZ-ﬁrﬁr&SﬁSh@ih%&'(E%ﬁ 7, 8-tetrahydropyrazol of 3, 4- C(] a
zepi n-2(4H) -yl ) phenyl] -1, 3- oxazol i di n- 2- one (E37)

m xture of 2-(4-b ormphenyl) 6-cycl obut yl -
5,6,7, 8- hexwyrazol o[ 3, 4- cflazepine (rray be
i

prepared as bed anpl,\e 3 42nmg, 0. 12nmol),
2- oxazol i di ngne {%: § , ponassi uq
carbonate (50 . 36 (1) h‘l(8 Onyg,

- 0.04mmol ) and L/. / V- di YT yl-i - edi awine (5m ,

0.04mmol ) in dioxane ( 1.5m) vvas heated in the
m crowave (high absorption) at 100 OC for 30 m nutes.
A Th enrxtamaofam(;lubrbmoagamyh) -©ydotmxig 724,66, hBhe xalyoiterysaanin(3,4-

d]a%bme%berh 4SBRBPhéM)-8- ey’dlé’cﬁrtﬂﬂ%éﬁl,ﬂs ﬂbi@ﬂyﬁbﬂpyﬂazolow 4-

e 0 e A SE B ROREH 2GDE 8 bl ATERAL  Fommo
in dioxang @miawastiegied wite d -mathykgimpidazaliginopa (3¢me@- $8mmel
poC&SSiJfﬂ clybondte KGZDN@@ 45mrivbly, copp ereb)tiedidé\a. iy e amtriohrand N,N'-
drrEch £ Qrefhatngﬁafd pF @WQI (Tﬁré?r%rxtuwgﬁéétemt@ relR for 15

U
o}t £b 58 aaﬂ et ar%ég-' o
copper-(|) ivdidezand NrMeﬂdhethwl 1-2s¢)anadiemineiverepddded and the mixture
hedted4o PSfRBETEHdUrs . BFheysanedarhplintg adain of 1-methyl-2-imidazolidinone,

OESQI’U% &rQ&%ﬁQV (i 5(‘%9 Ad A vCdi P} P&t ARBYidine were
: e

ad:dLed ﬁ%‘? H’Sﬂ 'H%%Psrtﬁd (t%?r%‘x cﬁf eﬁé‘f @P‘ was ¢
trapsietred & a n{igdwgye Vial/ theosame amppets o( n)metbwlrajewlqa_l_zm@mone
po%s@rﬂm@rborﬁﬁw doppérMi)dbdres and v, &-dmethyrneditrarideantifeivere
adge&) Z fxﬂrréj hQ n {h%rﬂgao" 68%%? he Qg@ dcirdy 4 H&Hgl MixRire Was

sorp I on hour s
purwcw %ﬁxrﬁarztflagee followed yiMassPi b%ﬁtebe@teaﬁp@raa'ee and
chfaphdtographyogn Missgéi eletingithianupiuegpefr2M rovmanialingoéthanol /
d.&rmr&ﬂeth@aé anBY,) waﬁérh itRetittEeéomSdunti(R96) V\MSW(ES«gwé 366 [M+H]+.

M anmmoni a in net hanol / dichl oromet hane
afford the title conmpound (E38). M5 (ES+) rﬂe 380
Examplg 37 Exanpl e 39
3-[@-(GyQycdishuityl-5,8;7, 8Hdtraviidoopyrak oloj3, 3 wilazepin-21H)-yi)pheniyB-1,3-

on%I?JIMQV&Pé’LE%?I?' o[ 3, 4- d]azepine (E39) A mixture of
br omophenyl ) - 6-cycl obutyl -2, 4,5, 6, 7, 8- hexahydr opy

razol o[ 3, 4- cf/%epr ne (may be prepared as descri bed

i n Exanpl e 35) Ong, 0.23mol ), norpholine
o /N\
\\/N—QN N‘<>

/

A mixture of 2-(4-bromophenyl)-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo(3,4-
d]azepine (may be prepared as described in Example 35) (42mg, 0.12mmol), 2-
oxazolidinone (21mg, 0.24mmol), potassium carbonate (50mg, 0.36mmol), copper (l)
iodide (8.0mg, 0.04mmol) and N,N'-dimethyl-1,2-ethanediamine (5ul, 0.04mmol) in
dioxane (1.5ml) was heated in the microwave (high absorption) at 100 °C for 30 minutes.

The same amounts again of 2-oxazolidinone, potassium carbonate, copper (I) iodide and
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(40m , 0.46mmol ), cesium carbonate ( 115ng,
0. 35mmol ), tris(dibenzylideneacetone)di pall adi un{0)

W@ 1@m925506 01 nmmol ) and (9, 9-di et hyl - 9Hxant henBET/EP2006/006613
4, 5-di yl) bi s(di phenyl phosphane) (20ng, 0.035mmol) in
di oxane (2m ) was heated in the m crowave (nornal
absorption) at 100 OC for 2 hours. The sanme anounts

N, Adimetinf-1betbhnédiarsinevease addedhand thetraixture heated in the microwave

att160 SCAbheRaYTs| TienRaeRIrDmee sl eveporated) in aaeuo, then purified by
S(I(,])? ngtr?d\ﬁge oné\g%c? éy Maé?t %&%ﬁ )@6(?% g %a?éz%{ tl%g]aq{[ogééﬁlwltlg%g%ound

)ave 888 IMtH'or 2 hours. The reaction nixture

vvas purified by SCX cartridge, foll owed by Mass
Exdmfiefagd Autopreparation and col utm chromat ography on

a a m_x
SRR s ihidtnBvidsdlals ﬁtaﬁ%ﬁ%?i}?{@ piepyl-1-
methyhédrimidazedidinedione(E38) nf e 353 [ MrH] + . Exanpl e 40
6- Cycl obutyl - 2-[4- (1- pi peridinyl)phenyl]-2,4,5,6,7, 8-h
exahydropyrazol o[@, 4- dj azepi ne (E40) To a soI ution of
2-[4-(1-pi pe‘f\l di gyl ) phenyl ] -2, 4,
5,6,7, 8- hexah

yrazpl o 3,4-/ '
prepared as degscri “ i pti
0. 14mmol ) i n dicyl or onethane ( was a
cycl obut anone (3 , 0.42nmmol) fo d by "acetic
acid (3 drops). e mxture was stirred at room
tenperature for 50m n, then treated with sodi um

A b GESH 2XUBR5ABMR, 68 SRR 94&%&% dexahroBlrst .o
dRgeeing, (T B HER3oRgE Hangibeq i REXRPPE; 35& Mg G,23mms % .t
methylhydaaitpin {(&2ned, Octtmmebly, nqtasselrr@ ocarpouate (9319,)0. 7ol Epper (1)

iodIdé3( , OM7rlrol) arfek ATPLdBméthi-1,2- ethanedlamlne (8pl, 0.07mmol) in
dlcﬁ@%&irﬁ Wa)élhegf 4E gﬁ'e rﬂ)@?ivpa\)ed(hgﬂﬁ%l Eg n)%’t 45 @ fgr’ Shours.

exa 0, tyr azol o aze
re@ctF) gure was purified by SCX cartrldge followed by Mass Dlrected

Autcpgrepajlatum anyd gqitmenghioniatagrepity an Silitregel hsldtingoyitaa olixtie; of 2M
anfnédid Wr‘ﬁ@tkﬁﬂol(/"ﬂ?dhl&@m@ﬂ%ﬁé é@‘-@%’a}&o dfsraIth® ek Edpound (E38). MS
(E%&E—lﬁ’f‘é Qédfﬂ)ﬂ %) (25ny, 09nmol’) in dichl oronet hane
was' added cycl obut anone (30m , 0.45nmmol)
foll owed by acetic acid (3 drops). The m xt ure was
Example8d at roomtenperature for 30mn, then treated

6- %&lbbﬁ@@&qm(ﬂd\&‘bﬁbﬁﬁy@%&iﬁdﬁ i %% f%ﬁ{&ah%mo\op 4-

d] e(é#e was stirre room f enper at ur e
Teil s nit was diluted wth nethanol and purified

by SCX cartridge to afford the title conpound (E41).

MS (ES+) mle B37\ Exarrp e

3-{4-[6-(2- l‘@thyl of 7, 8=t et r ahydr razol o[ 3,
4- d] azepi n- 2( I]p - ,3— Xxazo m@one
(E4

I

]
E42) To a solutlon of 3- 4 (5
6 7, 8-tetrahydropyrazol 0[3 4 c(]azepin-2(4/-1)-yl)phe
1 3- oxazolidin-2-one (my be prepared as

A '@é@tfﬁ |058d41bfpmﬁ?3“@|nb’||b@r%’ﬁ|02%’| 2.351;7 . 8chexahydippyragolo[3,4-
dlazepine (may be prepared as described in Example 35) (80mg, 0.23mmol), morpholine
(40pl, 0.46mmol), cesium carbonate (115mg, 0.35mmol),
tris(dibenzylideneacetone)dipalladium(0) (10mg, 0.01mmol) and (9,9-dimethyl-9H-
xanthene-4,5-diyl)bis(diphenylphosphane) (20mg, 0.035mmol) in dioxane (2ml) was
heated in the microwave (normal absorption) at 100 °C for 2 hours. The same amounts
again of morpholine, cesium carbonate, tris(dibenzylideneacetone)dipalladium(0) and
(9,9-dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphane) were added and the mixture
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di chl oronet hane (4m ) was added 2-net hyl propanal
(35ng, 0.48mmmol) followed by acetic acid (3 drops).
wabh@7messbar e was stirred at room tenperature fRCT/RPIUD6006613
then treated with sodiumtriacetoxyborohydride (102ng,
0.48mmol ). The m xture was stirred at room tenperature
for 20 hours, then it was diluted with nethanol and .
heptediif thedmisyovEee at 4601 Cdge2 hoursf The wactien mixture wasmysified by
s EdnridgéSoli&wed b s§@'§re[:% I7![|utd§pre par¥fdParl dolumn chromatography

on s&{cgé%g i]ujflgw L of EM aer %?r&ﬁw%%‘#\{)ﬁpé’ &ﬁ&r%ln%%l%r% (0-5%)

to Affarg|the Fl@ﬁ]cqﬁlpound( 39) (ES+) m/e 353[
1-[5-(5,6,7,8-tetrahydropyrazol of 3, 4- c(]azepln 2(4/-1)

Exa}q le doPYri d| nyl]-2- pyrrolidinone (may be prepared as

¥ g’/‘?ﬂf’ﬁf)@%éf‘ﬂ%?ﬁ%z‘* Byiporiiiz .56, T Eineta o BB il s

dlrzppines(BA0) 0. 25 mmol ) and then sti rred under Argon for

20 mn and t r eat ith sQdi
triacetoxybo OhdeI N O
resulting m XNuUr¢ sti unde

tenperature for 16.5 hours. 2 S
acetone (2 eq) was then added, foll ovved 5 m n Iater by

nore sodiumtriacet px?/bor ohydrl de éﬂ%
Toa sQlutian ofiZ-ldr(@winanidisy)piheiyl-2:4.5 6bvrhe éf%ﬁﬁ@bﬂ%f* djazepine

(mag leSprerEned a3 gésorieeavirsDeseiption 4 8jt (@8mgi 0.H4meidhein dichionoimethane
(4rtn %s%ﬁbfi 6o Qbh'lt bQQm‘M&ﬁof@?ﬁW&ce@@%chW@%@d\é) The
mlglgrel\ga BI ri&}é S ?cgq:}& in, %her‘ P gategjvqh sogaJm

trla_ce{ca(yp@omdrm(ﬁgnng gzmrr{pl)eThe gixture was stirred at room temperature
fort 26 hatgsdithep teaodilaled, Wittt ik ta@pl andiutiid Yl ISCX eattridgde iy bfford

3 Ly} h e, (F43) and
U R B R S e
af ]l azepi n-2(4H) -yl )-2-pyridinyl]-2- pyrrolidinone
Exapid¢ 4033 ng). A solution of this mixture in
6- dyabbafmquf(wwn(oﬁdﬁrynlp}nem-zw 5,8/758Lhk ARy dr66Yr@B6l0[3,4-

d] % g:rgr .25 mol ) under Argon and the mxture
Pie 2)r 2 3 mn at roomtenperature. Sodi um

triacetoxyborohydride (53 ng, 0.25 mmol) was then

added and th tur r gon at room
t enperature flor /Aft naI 1
hour, nore ac ne ( 5 mn

| ater by nore sodium. tr| acet oxy hydr| de and the
m xture stirred at roomtenperature under Argon for an

addi tion 5 h..Th t hen, djl ut ed
o TAIeR O 24 (I R ke & 8 PRI REp i 4 tozepine
(meyba prenaechas fdegqrided mpesarighion 14@d25mgt QQQmByol)sqrEmQrgmethane
(4r8l) Walsrgidad bi?cl@bmérhdweqaemhamenmhameo&ﬁy dcelib atidl(@:diops). The

mliuﬂe \%aslstlr%ﬂ)r étfri) %3’(5&% g@&ﬁﬁ tl%r{ ﬁ&ét@&i with sodlum
QORI PRPRTSENRE g

ol
gé\’% yﬁ? 6V>§U’Pr¥@st§t'{feg 3’5,:%1& perature
for(4aQ)rs Ehemib Was 4lilutgd @jtb| roethagsland iprified by SCX cartridge to afford the

titlbcmﬁbwdd@myn\nsll(m%wm vehiHpyl 1 A S b d-
hexahydr opyr azol o[ 3, 4- d] azepi ne (E44)

Example 42
3-{4-[6-(2-Methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl]phenyl}-
1,3-oxazolidin-2-one (E42)
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1,1-Dinethylethyl 2-]1
-(6-nmethyl -3-pyridinyl)-4-piperidinyl]-4, 5,7, 8-
W eqorakspele opyr azol o[ 3, 4- d] azepi ne- 6( 2/ -/) - car bPXE/ER1086/006613
(may be prepared as described in Description 50) (27
ng, 0.065 mmol) was stlrred in trifluoroacetic acid
(0.5 m) [/ dichl oronethane 1 m) for 2 hours.
M xture was thenydiluted w t h net hanol and passed

t hr ough anS artridge Am tur oduct in
di chl or onet hgne 1 3 ate

cycl obut anon 10 l) ch vved by sodi um
triacet oxyborohydrl de 8 rrg ) (about 5 mn

| ater). The resulting m xture was then stirred under
Argon for. 17.25 h. After an additional 1.25 hours,

TOWPEQUKECHTI 3B, hatétrdrdRpiitarolofd/4-dRizepiaragas)- fngbr@aw 1,3-

oxg%%ldﬁ'nnfl hgﬁrﬂa? ngt{a@a}ed ?scges%ﬁg%’@fn%ysghgtﬁﬁ ﬁég#ﬂqé %ﬁrﬁmol) in
diqisspaeliyige (4180 vias2dea ZimRthYIBioRANa (45TRB, - 46mimgy) dolloyed by
acktin adie (3 drops)iiThe mixterecyas stivcedzat soem (@mPS6tuné jor f26Min wWeeh
trelgléoGMFH é;HBlJrﬁ 'tn%@fd%&ih(&gﬁmhd@r(ﬂ 04, D £5hmBB Ehedftsle 32 stirred

at Aoronﬁ g ét'lfgeqfﬁmzéh%ﬁh{h%k v@% di Rj?é@ \L.ﬁ{‘%{s nfrf“ﬂﬁ‘ﬁéd by SCX
cagifigafio T BRAIe RRTPPHEM (FARIUS éﬁéﬂ RE MY

purlfled by SCX eluting with nethanol and then
gl / ammonia (2M. This material was purified by

aratjon
1-&%@ gﬁﬂe%ﬁﬁwﬁ#{eﬁ SBGa R BRvlsRe R et R
pyridiny htysiebidinonedEdBB i n net hanol to afford the t|t| e
conmpound (E44). Exanpl & 4
6- Cycl obut yl - 2- phenyl N@-@@T&ahydropyrazol o[ 3,
4-d] azepi ne (E45) To a suspensi on of
A solytioergf| 1-(2,(8,657, &tetres\yﬁemmdhobqowmzep@fmlzﬂ yl)-drypeing]-2-
py(rBRdindiRe (MBI Brep@ed deestrd ih DeB&tibh AL) (BT M§)0. qzﬁhmon in
d|éﬁ90ror91e&% H‘g’é’%)m wagggmegrvﬁmcle%% (66 gnl‘r{y%

SUETAR UGRRTATHP 17 20 ST B AN Rr P 59905 Baesinvbpsor m 6
mg,&526 nimud) ariddhe resulting naikluoetitredounster Argen at ooom temperature for
16t5;—‘H€6lﬁ§ atz WoBrsf 18ter, IndtaWHcetohB 42 E§PWAS thal 24886, foRswel Xiniti iter by
mere Sﬁa'é’m naceetgﬁ@ai’&d%%@{éj&@cﬁld%é &l)&@ecggﬂgg F@@ Ar@gn SProom
teTMRGTRLLe JRHEHNQHEE. TN ATIXR W e AN R tthgmpyrified by
S(S)Oleluntmg)w:th Tiethdres and fheacdM emsioné ie nétbanat tagive at7&®R7 @by LCMS

yajdme @LS'D? nhiktbiteSofPL@IBA nGeEHy’iéth NB,oE§+) e
tetfa qpé/ ﬁ ehzgﬁ nrﬂﬁﬁ&yl;iﬁég/gdlbpl?Z dy" oﬁdlﬁgﬂ@w&h‘%}%e
(Eﬁ%b@mifd% aedemrydmm%zpw AelazeRisnpltE)-y))-2-pyridinyl]-2-
pyfAOHdindriz- O16) (B3uhy). ASsdutibn®f thes madtyrerim pichlaroheth3nel (2§ ant) was
tre‘é |?r{ é@tor?é’ dg)(ﬂ%trhy b]ZkBerﬂ%Qﬁ'uhBérl A?'Q&Eﬁﬁa the mixture stirred for 2-3
mlpﬁﬁw grogwhbglacgtoxyabo)/& Ahde 63 26’ mmgl?wgg then
added and the mlxture st|rred under Argon at room temperature for 15.75 hours. After an
additional 1 hour, more acetone (5 eq) was added followed 5 min later by more sodium .
triacetoxyborohydride and the mixture stirred at room temperature under Argon for an
additional 7.75 h. The mixture was then diluted with methanol and purified by SCX
eluting with methanol then methanol/NH; (2M). Purified further by SPE (Si) eluting with
dichloromethane:methanol 50:1 — 25:1 — 10:1 — 5:1 — 2:1. Purified further by Mass
Directed Autopreparation followed by SCX eluting with methanol then methanol/NH;
(2M) to afford the title product (E43).
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described in Description 3 1) (0.03, 0.16 nmol) in
di met hyl formam de (2m) was treated with sodi um
wharoeksq 60% di spersion in oil) (0.007g, 0.170emBP3006/006613

After 20 m nutes 4- (brononethyl)benzonitrile (0.037g,

0.172mmol ) was added and the m xture was then heated

at 700C for 18 hours. The reaction was then cooled to

roomterrperature diluted with methanol and applied to
44on exchange cartridge and vvashed W|th met hanol

6§ #W p%‘c?lm‘é%e%g'%ﬁ flﬁgﬁpﬁb\@ehg n co |n-(|e-3eand
hexabydregyrazalal34- ‘ﬂéé‘iﬂ'f‘?ﬁ%“ rude resi due was

chr omat ogr aphed on _sj! r\c:g utlm ith a 2:98
m xture of 2M ammmoni di chl or onet hane

146 rﬂnéiﬁﬂg@gl élﬂe 6L hglI §§gf‘i’d?ﬂg§ﬂ)d4 %E‘éﬁfjmélﬁ g 7( 55” ) [ MeH] +
tetrahyritapyrazelopat lheaping (SfAreaborysse (reay S pisperat anpiesgrived in
Deishiistion 50 (27 vgt 0.065 ameolheaestiraédio cbmfplorcaicetlic agid (0.5 ml)/
dicfh?ofr&hgiﬁ‘éﬁe %‘ﬁnil)ffore@ﬁ&r‘s Nilixetire Watls tiReHdiluged Wit méBi=fol and passed

throﬁ@b §?32{ ce%tr@ndr gprrgﬂ}(t\él' dgfathé?fxécﬂg ﬂ%{nﬁ%r&%e&%lnfe )51 .3 mI) was
trepigdrwith %lﬂbéﬂﬁnaﬂﬁ? ¢ha1&mk G13 mAwdalavsd té’xiqﬁ’me
tnﬁetﬂx@mroaj’drﬁet(% mmemﬂrmml)gaﬂmmsmm gelc)o ﬁhalreaul‘iiglg mixture was
th §tk %? doﬁ?&pmﬁh R¥Yer 3 RHaRBASIEN2S Ro@s GAbANCE

t f
T e
trigrietaxaborebydqtieded ang) Meve added and thg|m|xtyq_egggged|\pgl| an additional 3.75
hoBRedridaaen for 2 (Fditioad @15 lhou]:@7Aftema£fucthem’edourntmreacyclobutanone

© B%{{Iﬁh IS W@% SFQnMrRM %fea%e)e d'atn%the resulting

S 1SO stril

r on
el S g s W (9B e Sigpane (2 mi)
wasadded aMethangavasdthemaddachand the mxﬂyreapwpd é)ys'i@h elyiag with
mélERE ahd ntrheBand! / Airgesie . tThhid ieatesianRasparifice Dy Mis

Du%%%%%té&%&émloﬁ%siﬁé‘% %ﬂ?@}fts&lﬁlghmgr Brifidh fUHRBSIALEEX eluting

essiton 1 s Sen

wiffyraetbanol 2nd tasn MeleacidM NHe umsthadeieaor e Ui gemapynd
(E¥#)s performed as described in US Patent nos: 5, 364,791
; 5,874,534; and 5, 935,934. Ligated DNA was
tra f4§r med into conpetent DH5a E. coli host bacteri al

"8?'? plated onto Luria Brothégisa r contaj njng
6-CuelePHIVIAyTERNI-Aded b A exanyREpP IR Pzcbine B43h

of cells expressing t h enewhi ch is present on

pGene and pSwi tch) at N\@N | oni es cont ai ni ng

therellgated plasm d were i ed by restriction

f | I

To v%g 8§ 8n gMPE‘ %5465'% A f‘u‘te%hélhnatop? %Zﬁfgf%h -d f?\le (§la 'ﬂ
PreRa¥ie Wﬁ??&”'?%’e'“ Resfatign ﬁb@&ms b mesihde o l?é‘P'H Rane (4mi)
wdsNAidpd Spdropd ofcatekc am(igcwzgmmanbde { 2% @p.3emnmmdyand sodlum

triAERRMY BETOHy &R (Fing €. B8RP dl)ArAg AsBliIting mixture was allowed to stir at
room temperature for 1 hour. The resulting reaction mixture was acidified with 2M
hydrochloric acid and applied to an pre equilibrated ion exchange cartridge (SCX),
washed with methanol and then a 2M ammonia in methanol solution. The basic fractions
were then evaporated in vacuo to afford the title product (E45); MS (ES+) m/e 268
[M+H]*as a 95:5 mixture of the title compound and 7-cyclobutyl-2-phenyl-2,4,5,6,7,8-
hexahydropyrazolo[3,4-clazepine.

Example 46
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CHO K 1 cells previously transfected with the pSwi tch
regul atory plasmd (InVitrogen) were seeded at 2x1 0e6
w@elr®233e¢ T75 flask in Conpl ete Medi um cont aPCii/RBR006/006613
Hams F12 (G BCOBRL, Life Technol ogi es) nedi um
suppl enented with 10% v/v dial ysed foetal bovine
serum L-glutam ne, and hygronycin (100ng m 1) , 24
4-[(&rGyslobuitylr5,6,3,8tetrah pranyrazap(R, drdlazepian(ftbt ed i nto
y|)mh¥:|p§é,§ou&hng(5uspof ectam ne plus according to the
manuf acturers gui delines (InVitrogen). 48 hours post
transfection cells were placed into conplete nmedi um
suppl enented with 500 1 Zeocin(tm. 10-14 days
post selection 10nM M f (InVitrogen), was
added to the cul ture nedi jio [ e the expression
of the receptor. 18 hours szt i nduction cells were
detached fromthe flask using ethyl enedi am ne

6- (t: 6b’1‘mﬂ-‘2§‘4,5,@,7@8—h6xa(r§@%yraho )9.a)d éginbr(ﬁﬂWb)e ,prepared as

degfgrfbeﬁwf\ B%sé'?pxgé %h) {ff@% 9#8 r%{lf%rrgk’}%u éfer §H1I) was treated
Wil eI hyel it (B s PEEIRTIN Gl) W%Hﬂ(@ﬁmo') i ggminutes 4-
(bphenwthyl leenzarnitdles(0H37 gn@ h7 Zdmal) wWas Eaidee sind #iet mixiure waithen
hegfé%teaﬁle?)cg% RJPQB'Hou(s"Mg{eQ'@?%tironé%b{ t‘ggg IE!B(BISH Yo ﬁitégil@frﬁpe%ibﬂes diluted
will pEnadt o Epeteliar SERi AL ohgs S heg i lishey iicthano
anpthest 2M 159 utlg@ ahammeniatip anethaohny rﬁ%arpqmqn@:%’[tqjmng fractlons were
therneomisihedlaminrédaeed and @ resultingearudé adsidusadasshromatographed on
SI|I EEP@IU \ﬁlﬂl{ %] g% rﬂﬁfyré'm Zﬁ%‘gﬁﬂéﬁ?t H{F\Qnélrﬁrﬂdmtgg%ﬁﬁg%thane to
e T e Db ERes gl SUE el 5 gy s on

AI exa 488 f I uorescence marker (Ml ecul ar Probes).
AllfpeblicNibmyg irfcwaing Wt h@tmmnae kepatents Bndpatentrapphdionsncited in this

sp%&* dafion Bfetheldih § fpgraﬁ r déoégﬁ é:é’__ch |&L5§1 p&tﬁ@atlon were
spgqn% I@@%W@ Qlua:%blm @:ﬂe&}q%glgpprﬁg@ yir e@c?%er%ln asEthough fully

seDepbsition Unit. Control cells were non-induced cells
treated in a simlar nmanner. Positively stained cells

ed as single cells into 96-well plates,
Ab\ﬁ%ﬁgﬁ%ﬁng Conmpl ete Medi um containing 500mg m 1

Zeocin(tm and allowed to expand before reanal ysis for
SGXcept or sénopg estivorogxchasgeant i body and | i gand bi ndi ng
st udi es. One cl one, 3H3, was selected for nenbrane

(ii) Menbrane preparation from cultured
B'&éﬁﬁ?‘% ste s of the protocaol are carried out at 4C

A @ﬁ@bwnewr@aéat@aao@@lm@d@%ﬁwe H3recertprs MRy pesprepared in
accardarxeanithettie fallodidg podaederesof  honogeni sati on buf f er
(50" N- 2- hydroxyet hyl pi perazi ne- N -2-et hanesul foni c

O i b SRR

%gp@;ﬁnmthe@@mawm%@mme H3 emﬁHuaagﬁqar al. gi%§haMpb gbagmacol.
55m5ng1orm—1 105G iwa ioned (rfb grieldiid 2&ctor, BBHNA3.1 TOPO (InVitrogen) and

W@%keﬁkeﬂjﬂrérﬁ RS vé tHrOtS)} I‘dj@trﬁ:{: Ok Ee?tﬂﬂ %mﬂaggrfri]@ BNA with the
erdhes Bk SN o Ve o Piligpli et bothe

(Inyliteagee} digegsed wite thepgame enzymes. The eneSW|tchTM system (a system
where in transgene expression is switched off in the absence of an inducer and switched

on in the presence of an inducer) was performed as described in US Patent nos:
5,364,791, 5,874,534, and 5,935,934. Ligated DNA was transformed into competent
DH5a E. coli host bacterial cells and plated onto Luria Broth (LB) agar containing
Zeocin™ (an antibiotic which allows the selection of cells expressing the sh ble gene
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centrifugation at 500y for 20 m nutes. The supernat ant
is then spun at 48,000y for 30 m nutes. The pellet is
wo e®aspssded | n honogeni sation buffer (4X the ROI/EP®0©H06613
the original cell pellet), supplenented with 10e-4M
| eupeptin (acetyl -1 eucyl-1eucyl-arginal; Sigma L2884)
and 25ng/ M bacitracin (Sigma B0125), either by
whiobri$ present dropGénesanbpSisitch) at SQugeahl byCcMomresg emitgiatngdhe renrligated

Ia@n@%@ﬁﬁd@r‘ﬁﬁ@g %Q'rééiﬁct%%@sﬁ,t IO for trahsfB¥tidnah®l Mamiralian

coludt e STy B 1R A Bl S i B
plagmldaanqr,@omedswanNAe@repwa ot (RiagensMist-Eper) aﬁ‘isﬁﬁ i's

maRlufgotsduidelicep@iygeropy| ene tubes and stored at
cpl;]c?RQ%eﬁ( felibu ﬂ%ﬁ%bt@ﬂmﬁﬁwtﬁé 5@@&&% hi%.t&;eblasm.aﬂen\msgen)

el ] A 2ot pUET 6 605 e PR RIS B 1
(GIESIPBRL., Lifedaechngagiey) mediun sucpiemesteditist V(wawsed foetal
bovifé |s§ru§i ;.bélutamrrw LT gmygrgﬂyemr(mowg i), 24enspé ﬁrlorvtgruee Plasmid
DNFEWEL b ngi o8 ugha MboRIcRARIE é@r} B N
magyTRsHIRESUAE e (ViR r?eyfsb@# nge%%ﬁa 3[4 w3 Rl into
colmptetemiediaim supplenenged witla66ergimhcZeadint™ t he fol | owi ng
1oaﬁafasy§ potl Selddtish a0hMaMitdprik1oRE (InVNRIgeA)) vag @aUed tahsayiture
med?t{nlw ?oaﬁ§¥8e°{ﬁ8%%§|ge39§h %9 ifgé/pggr 1'8%0%@‘?&&%&@%&?0&@%%@
detfiched et ek YSITLF PUEMSUARIBRUFEA-PEI A&, 0r5000;
In\Otr&gen) DbiEWing severalivasbks with iphoghate befted¢drealineanit? &zmd

reéUs elﬁfe%inﬁrs%% neMERifh 9 MO RS HEI Mdium (MEM), without
s 5853%39"95%%/3@{%%%{56% S B a ie fLibre
Apaw@abrdé et iseinwerpepRatRAbLgY raFeror PH@!@S%\%% plaifieg with a
ratghitgpodeional antibddp Hes plisddead dEIPIhe( ISitgrminal UDmssca‘yhé)bleamnne H3

recfe%@%ﬂiEbéTe ﬁjfc@f&eéd”'hﬁ‘rﬁ't&efdﬂéwggb tw wabhang $8Hing hédium.

ReGBiEr houaaibga Wik JoPois Y NPEICEanra kL hgd Arbled e
with gt 2BVt aotibedy, aenivoaiedwih Atr 468 flyprescence marker
(MBleBGIanProdks Fonﬂwn@ﬁvo funttlef wasHastwithgSating Medium, cells were

filtdre BHS c%'?\c@s)r dltﬁén aﬁéﬁ}seHSdﬂaFACS
Va%@g%@ég& F%%aﬁ WItIJ;]SBgqunaa (?éll\}#q%?_sﬁlon Unit. Control cells

wet® 0@i-indwoed cellsittsiatad in@ adaranannece Rositivahostainedicells were sorted
aslsfigW &dlisiifto BBAVII ghitks, aBenicd Complatéedundéotaiaingrioogg mi™

Ze%g hﬂganﬁ%%/e@ft& S{Pa%d %eﬂﬁg %ngygg fP}' I%Eg?tb?egﬂé‘&tltﬁg ig %nﬁbody

angigjid bipding sidiss- ane” %&g WP§S?'gcteeﬁ?rrm?mgéaewé?P%at'O"
mn at 1500 rpm Data i s analysed using a 4-paraneter

(||)| oglnﬁémsaneqs}uaéﬂaqan iR dultafdd ddllsy used as m ni num

Al steps A? tt?e &%\o@%l é}gt a?r%%eoqjt tap4éﬁ,’e£rhd with pre-cooled reagents. The cell
pellet is resuspended in 10 volumes of homogenisation buffer (50mM N-2-
hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES), 1mM ethylenediamine tetra-
acetic acid (EDTA), pH 7.4 with KOH), supplemented with 10e-4M leupeptin (acetyl-
leucyl-leucyl-arginal; Sigma L2884), 25ug/ml bacitracin (Sigma B0125), 1mM
phenylmethylsulfonyl fluoride (PMSF) and 2x10e-6M pepstatin A (Sigma). The cells are
then homogenised by 2 x 15 second bursts in a 1 litre glass Waring blender, followed by
centrifugation at 500g for 20 minutes. The supernatant is then spun at 48,0009 for 30
minutes. The pellet is resuspended in homogenisation buffer (4X the volume of the
original cell pellet), supplemented with 10e-4M leupeptin (acetyl-leucyl-leucyl-arginal;
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(M Hi stam ne Hl1 functional antagonist assay The
histamne H1 cell line was seeded into non-coated
whb@ck23sed | ed cl ear bottom 384- well tissue cCUPCTIER2006/006613
plates in al pha m ni mrum essential medi um (G bco
/l'nvitrogen, cat no. 22561-021), supplenmented with 10%
di al ysed foetal calf serum (G bco/l nvitrogen cat no.
Sidrad 828&%) BnYl 26pg/nit bamraclgl(&lgma BRA1 26 ditber bynvdrtexingdar & geconds,

fol!?oQ/eabe?rQn%éhsaﬂﬁw e Détﬂio@%nﬁ)g@hi@élgdﬂb mst%‘i@% by forcing it
thr%ﬂ#]‘ 5)56 32{)%%&@5@?"@@1 h& ?gé@%ﬁ%@ﬂgq tﬁ@ t n{(‘ﬂwéf o%gh a
0.6 meadigiUSINGERIZ0 Ar T b AWO8y Y &S Roipt H Sé’iﬁ%‘?ﬂrﬂl iqryis gligHgted into

poNafdpylepe Subds! 364Gl storé@ahi8IFCES, 10nM D- gl ucose, 1.2 nmM
MCl 2, 1.5 nM CaCl 2, 2.5 nmM probenecid, pH adjusted to

added to each well and the
<'"£| ag?eeé‘ev\%f”é‘ ﬁgr?‘d%‘ﬁgl"i%?"f‘&?ﬁé'ﬂem nutes at 5% OO2. 370C.
The diymapH  reseptermasauiened usinadnewn pepcediwes dgsariped in the literature
[BI%;W%S) rBlb[ﬁﬂyIsERes erFynhod eEQQA;Q@’E(Q) ,89¢). dltenexa hnjsier Mang cells
sta ft @ rhu af %@@ﬁtb wére g”en‘é%ﬂéé QL dordiRg tKKtReh t O
| b ted f t C
prageses e?ﬁ@f’e&ua{ bte [Herl Ehaiinegsh 199 T RO Ry
( Mol ecul ar Devi ces, UK) to rmnl tor ceII fl uorescence
Cdnmpoundd 86the mVeAEMFw@%enaﬁted Fortir Gitrobieical astvity e dcdondance

wufﬁ%é\“ﬁﬂ%m@ s@%ys (I'n: La”be” DG (ed.), Calcium

|gna 0CO0l.s, w Jer.se Humana Press, 1999,
128 &gwg’-a@ OneHeRal SISt 258V o of | Tond
Foh esttacompound beingoarseyed, an asnlid white 3&kwelt laten ist adslefi-nal

(a)assws;ﬁ @m“eenédrﬂ;sdlma diliteldit6 triieq Girdeedt@ehtedion in DMSO (or 0.5p!
D é'@cats' opalk. gntagoni smis i ndi cated by a suppression of
'\ﬂ ne ""Hduced increase in f| uor escence,

e aS0xERpasymemBrane( @ My Pepareshhy Mg Yhest @-‘é’m £gglytinin
Poll?»stwram}lseatdSeebeT@eMGAtHSJhS)eéqirﬁdiatlmm)smltyfaasayt G&E’M’élbeads with

m&ﬁtﬁr‘aﬂét( rBfarel fn S&lofddHcBSfthURE %tﬁd@l@)@?rd@scnbed above) and

SRR, Ja%agﬁ%ts????ﬁ?@%w%?’n 0 Ko OBt ae 01
Hydiogsthy ingrazyssNE2ethasesu EO@sq%d {HERER i %Qfﬁﬁh'?&' Ag!0mM
MJCly) pH70hBh O8I tagios aSimabshiaye off8@u| wbihl dostainsed expoteis aod

0. ﬁﬁn HESd é}%ll Ma {0, fl)\al%hé@ﬁratl& brasP aRd|nchkétingsat room
¢ EE??ﬁfeb ; 1%arlt Is) of the ant agonl st equilibrium
e’HP%@ ﬁnBB SPPRR 4 determined in the H3

(o) undBbRaBnM it alyeRPsS (Asstshams Ragioaelivily sprcepiratir-ddMBa/ml;
Spletifigactilityt B Jilthred), Ihistantine (atescdrtcentgétiwﬁhatrresmtsén foefinal
asgéﬁ ?od&lém?ﬁro s hﬁ)&gﬁlhé MoSEchy | of the hydrochloride

Afgh P18 TS 'i‘%/ Pl pHnige ﬁp@ra\?a\eﬂugam@?%fusg% 1485 fiter for 5
mifEplat. (PrioEtreading thd platez s isceeptrifoged fppg mnEgt)i @ypm Data is

anE@@ecEGg ing BEA%arkrhdtennsdistiédl exiatitn. BadaleattigiggomsesinasSmiirium i.e.
ng(),{.'ﬂ,n gg%atgéveg]ul arly, the hydrochloride salts of
anpl es and E36- E37 exhi bited antagoni sm >
9.5 fpkK.
(1) Histamine H1 functional antagonist assay

The histamine H1 cell line was seeded into non-coated black-walled clear bottom 384-
well tissue culture plates in alpha minimum essential medium (Gibco /Invitrogen, cat no.
22561-021), supplemented with 10% dialysed foetal calf serum (Gibco/Invitrogen cat no.
12480-021) and 2 mM L-glutamine (Gibco/Invitrogen cat no 25030-024) and maintained
overnight at 5% CO,, 37°C.
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The hydrochl oride salts of the conpounds of Exanples
El- E34 and E336-E46 were tested in the histamne H 1
w0 ve2se@l  ant agoni st assay. Agai n, the resul PGI/EPI06/006613
expressed as functional pK, (fpK,) values and are
averages of a nunber of experinents. Al conpounds
tested exhi bited antagonism< 6.0 fpK, .CLAIMS 1. A
Excesspuadidmoiad enmyed frioh) eagh wellthdeaveckut. i 3Gl lgading dye (250uM
Brﬁ%ﬁ?lﬁa@l@'ﬁd\@ flub-4 Hirk&OH TytddesWuFfe £t ProbBhedi€ PT4SBNM 9aCl, 2.5

%@%E%ﬁ ONYELBRNY frfmlgr@bnz 1C§ il 187Gl 2.5 MM

¢l
pr@weelﬁaph* @dsﬁt@éittptnﬂoe\wtfbvaéﬁ B0 A/D{WS a9@%ﬁ9r9@§lame§ and the
pldiesder ineulidied for B2 mimygdee aedHLCOABEC, -aryl -aryl,
-aryl -heteroaryl, -aryl-heterocyclyl, -heter oaryl
10p :tgertg%r }o‘a‘ﬁ tdgptggjel )rﬂoraea %‘{] %ﬁn%%@ta etzﬁn in Tyrodes buffer +
protesesidder 1y Tyrdps bufferiiprobersaid 9% 2ieebter bwpg pddad to each well
andhied platciyicubdtedfer 80 atiy al ¥1°C, MeCOb. NTissapldtesrwdre then placed into a

FLlﬂﬁiﬁﬁ"r dulé'i1 VQ%E%RF%%MOG cOHRor&ce e,)é a8 nm, Aen= 540

pt stituy 0
R Rl AL St RS DAL (2 St
Prelocest e ersay tHiemanaBiese otiios § 2 3@ifbefiere @gdafter the addition of
10pyKistaMine SyPEEhcentration, tha‘rths@& - tH il asd&@c@ﬁﬁerﬁraﬂbﬁﬂéf

I aIkyI -0-C 1-6 alkyl, -Cl-6 al kyl -
histéh bl%ﬂglE POPRA, - CORA, -C 1-6 al kyl - COR 4, - SR4,

-SO2R4 - SOR4, - OSO2R4, - Cl1-6 al kyl -SO 2R4, -C1-6
FuabtmbLaﬂmRSs indthte] by dxywppr&'s!mm Rtaniife inRgced-in@gase in
ﬂuéﬂekdéncélpé’s%easuré@bﬁth@ﬂl bte Mbzular @@45@358 means of

R 7T e N s MR e G

pharygoqlegiRg! mathemalioa! RRAlYSi& and R6 i ndependent | y
represent hydrogen, Cl-6 al kyl, or wherein -NR 4R5 nay
represent a nitrogen containing het er ocycl yl group);
Ré gwherei n R4, R5 and R6 may be optionally
SRt t ut ed by one or nore substituents which may be
the same or different, and which are selected fromthe
Therhydochionde shitsgf té chrapogeds,of Exdmples E 13 oand EBBGE46 were

tedibd anhéﬂ%tanQine Q3 FRREHGREEtAAH lﬁﬁ’rgsésa% TheGRSRR expressed as
TR IR A Pnelod s e P ioarihnaf e aiggonist

equiiiiws dissgciatigngonstant os Heteenioey & e, Hafaany‘trornb@réawvlassay
usingehehrany [prdpeired eyicuitlired ™M cdilet Fhe easulty hivertaes avdrydes of a

nu%befgf:ééﬁ@mn_%qtsacﬂ 54h8 glgal%cﬁlloﬁbé'%aohs &84 8kMibf&d antagonism > 6.5

oo JrabitEr BRgerypioasals o Bxamles ESE U & 1 1% E18. E20,
E2&r@2$ Eé&'eﬂiifhé%.l E36rE3MTEI% Ed2tand Eddiexhibited antegemsmie9.0 fpK.
Makt phrtichigie teahydro€ilontRt £11te @Y Ekarplgs GUBSE 08 af? E36-€E37 exhibited
antf ﬁ@Fneﬂg.fsrfBR‘ al ogen, hydroxy, cyano,

The hydrochloride salts of the compounds of Examples E1-E34 and E336-E46 were
tested in the histamine H1 functional antagonist assay. Again, the results are expressed
as functional pK; (fpK;) values and are averages of a number of experiments. All
compounds tested exhibited antagonism < 6.0 fpK.
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nitro, =0, Cl-6 al kyl, haloCl-6 alkyl, -O halod. 6

al kyl, -0-C 1-6 al kyl, -SO2R4 - CONRAR5, - NR4ACORS5,
WO NRIBEBEREG or - SO2NRAR5. 6. A compound accor di NneCT/BPENG 006613

preceding claim wherein R4, R5 and R6 are

i ndependently sel ected from hydrogen and G -3 al kyl .

7. A conpound according to claim1 which is a conpound
CLXIMSor nul a E1- E46 or a pharnaceutically acceptable

salt thereof. 8. A pharmaceutical conposition which

1. an)n/‘&béozﬁ‘g utn pﬁ%ﬁp iiau{j)doro_/ajc %Aa(?@gg%lﬁlcéa% eu%Pg‘Bf '&?tqhérgof

acceptable salt thereof and a pharnaceutlcally

acceptable carrier or excipiw compound as

defined in any one of clgi se in

t herapy. 10. A conpoun@xas any one of

claims 1 to 7 for useRn the tre nt of neurol ogica

di seases. 11. Use of a conpounq as defined in any one

of clainms 1 to 7 in the nanufacture of a nmedi canent
WW%ﬁmthe treat ment of neurol ogi cal diseases. 12. A

R'rrepriesehts --Ch.s allyIméiat cytloalleyl oo H6hk-€al cyfileatind axhengin said cycloalkyl
grépIhaBES opibNally Siittituted bpCa, ikt 1 n need thereof an

x%ge%%hg\/b%ng%puet of a conmpound of forrrula (1) as

he of claims 1 to
gﬂ%{@ﬁ%écﬁw'eaqwlyarﬂc@éxhhgﬁﬂrea@hr@wlrfr?é?fesx'cw' retefoaryl, -heteroaryl-
anp hhetepceyitheterbaryb ripeteidandhefesocyslyk -heterohyclylr tateresyclybaryl, -
her@%ﬁlwaé@ﬂiarﬁIo‘sewei@racy&wméte&@mryu ses the conpound of

whgreaﬂ 5@ ﬁaa&%zj?eﬁsro%m agcg ggfe?%c&?%/l @’Bﬁ?so& ng r%)?ﬁe %Bﬁé)nary Qbstituted
bymsrquaﬁwesa#wt%we'ébw ke g sAMercr diterent Pbwpiel apggelected

frohhmeryr@nﬁccatswmng of halbgerg bygprouyctyaho,fnitranHCa Q1 k plkak haloC..s alkyl,
-Of Id(ﬂ%dall{)ﬁ‘ -8l ﬂyl ol¢ Qaﬂlblaolmg%myl cebli, a@@ﬁptg-@bg 8ikyl-COR?, -
s preteit o Eh DR oot ca e Loty
SQhélR Red—NRnRol-&ma!(y' Nﬁt , aCeoRYIRAYY-DR® Rorﬁﬁﬁ"ﬁ:" Rl -NB*COR”,
yBNR4(EU)R5 i-C,GhHIKyI-GIONRR® G&R?smﬁ e@QCIONR*BF , GHR'CE:, RS, -
F\k)blr LS@’%@#@S %‘ég\cﬁ‘c e %lnlﬂﬂs u%’e%@ﬁie:i;g)fe@r%sent hydrogen,

a@@ﬁ‘ﬁbf}’ﬁé i ‘ﬁ%"'ﬁm F%j i 3 é[\ GoRta r#géerg%clﬂgroup)

andefl ned in claima1l, vvlth a corrpound of formula R1-L2,
whehéih &°PRRAnd R® Ay defdplieshllyBubstituted by and onfresre subdtifuenss which

m% é@{h%%gh% ér%?f’f’érg Qrﬁf\ln'/ﬁlcﬁ lé?{sé\ ﬁ}?ih‘iﬁ}?@@roﬁ conSikting of

1\.

halogen hydroxy, cyano amlno nitro and ereof
2. A compound according to claim 1, wherein X represents a bond.
3. A compound according to claim 1 or claim 2, wherein R? represents —aryl, -aryl-

heterocyclyl, -aryl-heteroaryl, -heteroaryl-heterocyclyl and -heterocyclyl-heteroaryl.

4, A compound according to claim 3, wherein R? represents -aryl-heterocyclyl or -
heteroaryl-heterocyclyl.

5. A compound according to any preceding claim, wherein the substituents on the
aryl, heteroaryl or heterocyclyl groups of R? are selected from halogen, hydroxy, cyano,
nitro, =0, Cy alkyl, haloC,. alkyl, -O-haloC. alkyl, -O-C alkyl, -SO,R* -CONR*R?, -
NR*COR?, -NR*SO;R® or -SO,NR*R°®.
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wherein RL is as defined in claiml1l, with a conpound

of formula R2-X-B(OH) 2 wherein R2 is aryl, aryl-aryl,
wa@eoororesper oaryl , aryl - heterocycl yl, het er oar yPCT/EP2006/006613

heteroaryl -aryl, heteroaryl heteroaryl or

het er oaryl - heterocyclyl and X is a bond; or (d)

reacting a conpound of formula (M) RL (VI) wherein Rl
6.1 s dscateidundaccordirigdd @any pregetingalaionyberein B R anehR°are
indegerddntly YBRERUIrORZhYdrogen gef Cneslkyin claim 1, wherein X

is a bond, and wherein L1 is a suitable |eaving group
such as a halogen; or (e) reacting a corrpmfmd oI
7. f or Augnrouny acepingrie clairf 1RhIghs s &CQRAqUAE Pf faimuasf 146 or a
phaintdteaticalippocepdatoé salothemal. R2- X- L1 wherein R2 is as
defined in claim1l, wherein Xis -CH 2- , and wherein

L1 i,s ,a suitable | i g g :
5. (1) ARFrare RSl it Pt T SR as o'
forpiuéa @rasedefingd i gy onf erdaims driei7oN FpharmaruticaWbound of
acteptanle sal( {herdad and atgharmaceutically acceptable carrier or excipient.

9. A compound as defined in any one of claims 1 to 7 for use in therapy.

10. A compound as defined in any one of claims 1 to 7 for use in the
treatment of neurological diseases.

11. Use of a compound as defined in any one of claims 1 to 7 in the
manufacture of a medicament for the treatment of neurological diseases.

12. A method of treatment of neurological diseases which comprises administering to
a host in need thereof an effective amount of a compound of formula (1) as defined in
any one of claims 1 to 7 or a pharmaceutically acceptable salt thereof.

13. A pharmaceutical composition for use in the treatment of neurological
diseases which comprises the compound of formula (1) as defined in any one of
claims 1 to 7 or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier.

14. A process for the preparation of the compound of formula (1) as defined in claim 1
or a pharmaceutically acceptable salt thereof, which process comprises:

(a) reacting a compound of formula (I1)
N
s T
X—N N—H
2/ —

R
(I

wherein X and R? are as defined in claim 1, with a compound of formula R"=0, wherein
R" is Cy¢alkyl, Cs.7 cycloalkyl or CH-Cs ; cycloalkyl, wherein the cycloalkyl groups may
be optionally substituted by C,_; alkyl; or

(b) reacting a compound of formula (ll)
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R

(1
wherein X and R? are as defined in claim 1, with a compound of formula R'-L?, wherein
R' is as defined in claim 1 and wherein L? is a suitable leaving group such as a halogen;
or

(c) reacting a compound of formula (VI)

H—N N—R1
—
(Vi)
wherein R’ is as defined in claim 1, with a compound of formula R?-X-B(OH), wherein R?
is aryl, aryl-aryl, aryl-heteroaryl, aryl-heterocyclyl, heteroaryl, heteroaryl-aryl, heteroaryl-
heteroaryl or heteroaryl-heterocyclyl and X is a bond; or

(d) reacting a compound of formula (VI)

H—N N—R!
—
(Vi)
wherein R’ is as defined in claim 1, with a compound of formula R*X-L" wherein R? is as
defined in claim 1, wherein X is a bond, and wherein L' is a suitable leaving group such
as a halogen; or

(e) reacting a compound of formula (V1)

N

/ =<
H—N N—R!1

/

(V1)
wherein R' is as defined in claim 1, with a compound of formula R%-X-L' wherein R? is as
defined in claim 1, wherein X is —=CH_-, and wherein L' is a suitable leaving group such
as a halogen; or

{j] deprotecting a compound of formula (1) which is protected; or

(9) interconversion from one compound of formula (I) to another.
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