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CARBONYLAM NO PYRROLOPYRAZOLES. POTENT KI NASE
I NHI BI TORS This application clains the benefit of
woeore1$t at es Provi si onal Patent Applicati on NOBIB2006/003656
60/ 753,349 fil ed Decenber 21, 2005 and 60/ 864, 932
filed Novenber 8, 2006, thg disclosures of which are
i ncorporated herein by reference in their entireties.
Fi EREPARATHEON OF GANIMA-ANENE ACEN HAMIN Gt ABHNIEY 08
general ly to noV&E S8hBHADEEIAPROBENand net hods.
More particularly, the invention provides novel
This in@nivomsiitento n@tapgls el rogilyada foo brepariogrpwia#ligksctia ghamine peids that bind
to theaa;mlg Qgﬁewgwmp&fgtcsmn%mﬂaeT@e%a b%haognds%n&t, Rmds

Sl zin usi ng such co roun
phamfﬁrc%‘it'é?"h afﬁeﬂté@%?"érsé“’%te% %P%]W‘Vat%?r a@r&‘f?fhlé%’ treing V%P%*PW@“""‘S
(hot fipdhes pritoTight steats) rasfless kegs byndome yfbrogyalgip.spitdpsys paic.iahd g variety of
neuroﬁ&feﬁ%{‘@  psy@harld@nd QkepldtboeRI Ne residues in proteins.

Typi cal | such phosphorylatlon can dramatically

change the function of the protein and thus protein
WO-A2096/0€8958 ami Uh8. Ratenb@ I6,64 ) 398hesariegpraraine adidsef tha fornude

vari ety of cellular procgss, i n(g(ihulgi ng netabol i sm

cell proliferation, celk di f ation, and cell

survival. The nechani smof tjhese cellular processes

provi des a basis for t MHei n ki nases to

treat di sease condHgCons resulting fromor involving

di sorder of these cellul arl \processes. Exanples of such

di seases include, but areRot linmted to, cancer and

oraéﬁ!arﬁ%@éu%éau%%’chét%lé”saﬁkﬂé%%ﬁgn ffP be broken into two

g P]/ sine Kinases (PTKs) and
'is § q9AR StTHFNE BHirFNEhed Ateset §onp S garbopaioms PTENENd  STKs
? s steaighbe brapciedtatyl opffadi iors detbDRaeas, Gtraighd br-UraneBgat atikenyl of from 2 to

8 car%%ﬁo%s cy'é\bé]ﬂﬁ&ﬁmm 3'%( 7 bSiodh LIVOXQ%%%%”I’ t?%%@r?&@ét?n%TKs

| vat e roteln
a'kv'%?a'@bfwﬁim ik Gt Blodananuk alkuhegony| eley! pr Bt derPhery| g
is straighy/¢rdsioeied tali)! obirgahiosahibomatemslorqdbrylabien R? is methyl.

TheséTRfrr%Qrgﬁ né?cﬁl'g itk Hap bt@rrﬁac@&tlcély acceplaBIB 95t BloRGRE réhd l@fahﬁes bind to

1999 al Trends Cell
e o1 Supi) o Sk S Ml ST B Gl AP PSR héhc
conditighe reind fdiseabed ynclutieg, lmmong @freass epilepsyvwair(eigh ecuéecdnd elrosiengdin,

neuro@tﬁ’i@%ﬁﬁ an@%%@h’ogeﬁ@ﬁa B@%um@é&énérﬁﬁé Hls&@é@{e‘{ﬂﬁc&@br}éﬁ% arising

fom S8 3531 Ve L EOTHTE) 15 BT AP (i it Pa gesees): ancl
sleepatspfdar8¢§xg osseriniat drng-agsdciate dleepldésneisolrypeyyon@is 42 ceigrdy. Raep

apne, laaalb&&@maias)am-Afbmss@ideg&\@é@me%b of tRéke cSMEbURIN a method of
treatng ? sgr%e’r sel?ﬁte\m?or O%eisgl\réne %Q)%gulgl\r/]e? (%S?ra%n&d%a‘gh%u%t Sésgt?'aumatic
stresquﬁmrder CHER, restiess legggm@mmg@lgnqngtg@ugyspmu@@qsor@[ hgf flashes, and
fibronQ@igknce 276: 1571- 1574 (1997); Schurmann et al. b .

Cell. Biol. 20: 453-461 (2000)); nodulate mt ogen

activated protei nﬁé MAP) ki nase pat hways (Bagrodi a et
Manygf the v-amingjagifs despiid A-20404%7§9 Eosrticaligadiye. fmmsghthet
compahnds Helbivl posE¥se kwo &b moketerdadbnid (J;IQ&@ kentdeh) amdh &faye taéir @éparation

challe%émg 6@5&8%‘%%% ngg%éé%iegcr%e? se uFrh&ﬁéldts (teor 8re§@'g\g oﬁ(gé}y fgtge ¥-

ammre g_cgagggomegimme gtethgqjs may@grproblemiatis] for pilg}- orzglisc@gmog@m}(j)eyause of
efficidRRflbrab& cdnce@b.| THBLihSeTbdMRARES B prépk tapativg amino acids
Wou|€®d Ion§k| etal . %g 17: 5%4%@%5@ (%1998) and
‘%s A% o DNA damage (R0| g et al. . Biol. Chem
274: 31119 31 122 (1999)). Through these di verse
functions, PAK proteins regulate cell proliferation
and mgration. The full-length PAK4 nucleic acid and
am no acid sequences are disclosed in U S. Patent No.
6, 013,500 and have been deposited in GenBank under
accessi on nunbers AF005046 (nRNA) and AAD01210 (am no
acid). Modul ati on of human PAK4 activity is reported
toresult in alterations in cellular processes
affectl ng ceII grovvth and adheS| on. For exan‘pl e,

o o o ™~ ALZ A oy
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C3 alkyleneym O (Cr C3 al kyl ene)m NRaRb and -(C 1-C3
al kyl ene)m NRa- (Cr C3 al kylene)- ORb; the said C3-C 2
weyohozdikyl , the said phenyl, the said 3-12 neP@EIB2006/003656
het erocyclyl and the said 5-12 nenber heteroaryl are
i ndependent|y optionally fupkther substituted by 1-3
groups selected from-F, Cl1-C3 al kyl, C1-C3
The prepdnt eanben kgMdes imbrayrdmetaedstior ReepariRb cemgbues of Bormula 1,
i ndependently H, C1-C8 al kyl, 68%%? al kenyl, -(C1-C3
al kyl ene) m (C3-C8 cygloal kyly, -1Cl-C3
al kyl ene) m (C3- C8 cycCroglkenyl), C2-C8 al kynyl, -(Cl-
C3 al kyl ene) m phenyl , < RyA2ene) m (5-7 nenber
het eroaryl) or -(Cl- al kyl ene) m (3- 8 nenber
heterocyclyl), and eggch Ra, Rb and Rc is independently
optionally further substituted by 1-3 groups sel ected
from halide, hydroxyl, -CN 1Cl-C6 al kyl, Cl1-C6
perfl uoroal kyl, Cl-C6 al koxyl and Cl-C6 al kyl am no;
or a gharmegeuicatyesrptablegalt aolyatreordydiele Hietepbyeaiein'Ra and Rb may -
R' afprR1 HE8dch YhdbsehBendly £didted$eh agdreddn BROOY, Giky!/pro®BdEa &lat when R'is

e -(3-8 nmenber heterocyclyl), and the
oS ER S b AR, onal Iy further substituted b

) g1s°o 1-3
R isgrelsigS T CecalpCtr o Hieioh Bisioaky o Rarionkl Eng sl Cppakory, an.
and alykil; alk@lwHeteirpekth hriiorakay iky}bti.on%ﬂi sEGtitab ko ftontdh@ td3hre€6
1,10, ES RN r~ C : : :
sun BN PR e ook e AR Bl oo st fatufly i raosere
and¢ yrt her substituted by 1-6 groups sel ected from oxo
whegaimckaBxof thesaidneridatiored aikyl eitie md endidajkyledruydikoxyt mdietiey bre optioRally
subSiREA whth FrSm bE REQARBHe)tsdi val ent radi cal sel ected
from-(C 1-C3 al kyl ene) m (C3-C7 cycl oal kyl ene) -,
-(C2-C8 al kenyl ene)-, -(C2-C8 al kynylene)-, -0-(C 1-C3
The atokgssesradviied by thitprle&ht in@EBtien rikay| be mwjanosteafietiive dr dffisient than known
proce&deRRINERME loWedolRinégb@Bilettadi cal sel ected from-(C
1-Cs al kylene)-, -O, - (Cl-C3 alkylene)-O, -N(R)-
and -(C 1-C3 alkylene)-N(R )-; and each mis
Onejasprebyd fgdiyentipn grogides) as Eypbodimshifk. ARecsersifae alepyring @ cerprand ef
ForriuM 10, oiSDdalt EHefeof) Bndyy cbivpbndtoNBsr@ eI 11, loRa bdxeheksdr:
particul ar aspect of thjs enbodinent, and in
conbi nation wth er particular_as R'not
i nconsi st &t , ,R8ach R2 and R3 is RidgRéndently H, Cl-C8
al kyl and C cl oal kyl, and eath .,and R3 is
i ndepende ptioadl |y further [SubsStituted. More
particul afky, each R2 and R3 is jndependently
optional |y further substituted 1-3 groups sel ected
from-F, oxo, CneC3 alkyl and C1-C3 pedil uoroal kyl .
Even nore particularly, each R2 and R3 is
comprisii@pendent | y H, unsubstituted Cl-C3 al kyl and
(a) AOREMIAS b bdrioBfh FPofIaCy Cl 0al kyl . Even further nore
particularly, R2 is unsubstituted nmethyl, and R3 is
unsubstituted nethyl. In the 2nd particul ar aspect of
t he enbodi nent, and in conbi natG@R®wi t h any ot her
particul ar aspects nog!ingbngistent, R2 and R3,
together with the carbéyatomthat R2 and R3 attach
to, forma ring selec C5 cycl oal kyl ene and
3-5 nmenber heterocycllylene, and the said ring is
optionally further sdbstituted. More particularly, the
said ring is optionally furtsher substituted by 1-3
groups selected from-F, oxo, Cl1-C3 al kyl and Cl-C3
perfluoroal kyl. Even nore particularly, the said ring
is selected from cycl opropyl ene, cycl obutyl ene and
cycl opentyl ene. Even further nore particularly, the
said ring is cycl opropyl ene. Mdre preferably, the said
ring i s unsubstituted cycl opropylene. In the 3rd
particul ar aspect of the enbodi nent, and in
conmbi nation with any other particul ar aspects not
i nconsi stent, especially particular aspect one or two,
Rl is selected from-(Cl1-C3 al kyl ene) m phenyl and
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In the 16th particul ar aspect of the enbodi nent, and
in conmbination with any other particul ar aspects not
WO p@an3i1se ent, especially particul ar aspect 13PCDIE206/003656
R6 is -(3-7 menber heterocyclylene)-, and R6 is
optionally substituted. l\/brg preferably, R6 is
sel ected from aziridinyl itidinyl, pyrrolidinyl and
with Rh B&4ynE] Whélein tB&1Ehzfife digstepisblodiadly hydfolykéstRd cofripbididiot Edr@da 7 to

the cl,':on%%rﬁ%f Fon‘%[rlgqs &r%biax the%@f brsto ?%r{rr%g@t# Af\éorfmlé[gtﬁ %F a ?%t thereof;

(b) al Hsplatingthe wps@rdqu ﬁerrne'aﬂﬂﬁ d'aéF?EPOES‘}?btherE?fe?rﬁ apgttherest andr e
(c) pr ebenallhydroliing the @elpeurit @t draam LerSI s givet thid feb carboxylic acid;
whefd ridinyl, unsubstituted azitidinyl, unsubstituted
grgol i di nyl and unsubstituted piperidi nP/ . In the, )
R'ap FharES?‘¥1r"td8P%‘Pe’5'¥, pRigdted FPmiyEogeRzBdE ey, Prayigpdthpt R’ and R are
not leghiyidrogén; on wi th any ot her particular aspects not
.g QRRA3 S %ntax%ﬁ%;gegre% Cyssfé?diotalkﬁ%g% oy ERRAG Sl . PaikSly, ay

and awb& 3&}&% \gc (ﬂ? %cg aal mor%%rs OEtIOB%K S&*??éﬁ” 69 Wft%;?ctnl‘)]%r}e tXthreerée_
substituests ||rtdeneedhntlweetepapm iCeidligyt, |0y3 alRGy, |aB1|nOCG]1@|au}waw lancheslogeno:
andOpt tonally further substituted by 1-4 groups seI ect ed

whe?\}beec%f%ge ?;%r?rpe% ar%raﬁwky ’ﬁé{i} cgcl%gyﬁg%c{) 3 l{o%ylf nggrgtr%s are olpfronally
SUbﬁwddpﬂ“(ﬁp'wOeﬁ@ three fiuqenelegnts: parti cul ar aspect of the
R® ierdy@dlh M elecBf florh 8. &éﬂﬁbbwﬂem 0% blhyn@ln% Md‘l&ﬁlkyl, Cs.7 cycloalkenyl,

herlcjD &Halkg]tha?orc %Rg@i ﬁal{; K¢ eﬁ“&%ﬁ na?;)oé E’I {arg Lkglyll énd aryl-

Czsﬁl*fé'h’i/?”d and R7 is optionally furt her subst ituted. In
R® dnb @’ ﬂ:%rmqmaroténa al are eacs\pmeberﬂéntw kelectgutimah hygmgen, @chlkyin

Cze%%@}r '&at él )(l"& %c%&l’kyllocf 1 clo%@é@& fnéd!:% é”hg/Pﬁ&B %35 nﬁ halo-

ooV 35 G i Sl e PR AT Do i PEVseq el 8o Brage ot both
hydegéreetced from N, S and O and R7 is optionally further

whééﬁb%clab“ﬁ@g’oremﬁ@néa%ﬁ hbie |£Ha¥ be agclgha:r)lrrrrgub‘gﬁﬂf@@ﬁllth from one to three
sl B APt PP St K S ST AESRO YA P QO oseno.

aspect of the enbodi nent, and in conbination with any
As EhbRImeReA 1 the mvérrno@@aﬁ@etse pRRbssl iEHpRIpSIingtaRdinpouRE BERdrAbIA Y0 or a
salt artjfcul ar aspects 13 to 17, R7 is 6 nenber heteroaryl

ONntai ni ng 1-3 heteroatons selected fromN, S and O
and R7 is optionally further subsjRuted. Mre
particularly, R7 is 6Rnren§er eteroaryl containing 1-2
N het eroatons, and R7 i1*s/optilonal ly further
substituted. In the 2 rteeyl ar aspect of the
enbodi nent, and in conbination wth any other
particul ar aspects nok®inconsistent, especially
particul ar aspects 18 to 20, R7 is optlonally further
substituted by 1-6 groups sdbected from - F, Cl1-C3

| I

Whez?e #N and arg%-:a h&élp @Qtsgl¥$ted %@d%ﬁg a%ﬁg‘,g% és(lkyé ogrg?c'detaat when
'Fgﬂ‘ﬁgﬁ%tlﬁ éfémhrw&m@ﬂ‘a C3 alkyl. In the 22nd particul ar

R® insgetdd frofn @, halke b e dikempinC, s cicichikyNCeomtibatiatC.qriky ¢ akoyy, aryl,
and%W% i {vh&lh asch ﬁ\s.g@ .s%horrarrcs‘ar;&md fr?rﬁ%neefa't@éé y

particul’ar as I's_sel ect eg

subst@e@ﬁcrﬁqugqgentlﬁ ﬁeleqtpéi fr?grrca Blg‘\fl tq1é Ay, amingeErs PYp'apipg. and halogeno,
andevie@ih eaenef thecafidernentioreralkyl atilicon, optleetkylaand alkokyemnoieties are optionally
subBRitd Gith 3 GhE REAIES 1lbRhe ét&ﬁ@ g stent, especially

particul ar aspects 2 to 12, R4 is -B (C 1-C3

al kyl ene) - CH(R8) - R9, mhereln Bis-O, -NR- or -CH(R

)- and Ris Hor Cl1-C3 al kyl. More preferably, Ris H

In the 24th particul ar aspect of the enbodi ment, and

in conbination with any other particular aspects not

i nconsi stent, especially particular aspects 2 to 12,

R4 is selected from-NR )CH(R8) RO and wherein Ris H

or C1-C3 alkyl. In the 25th particul ar aspect of the

enbodi nent, and in conblnatlon wi th any other

. L
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particul ar aspects not inconsistent, R2is
unsubstituted nmethyl; R3 is unsubstituted nethyl; R1
wo 2003era64 ed fromthe group consisting of Cl- GBCHIBPIG/003656
C3-C8 cycl oal kyl, phenyl, -(Cl-C3 al kyl ene) -phenyl,
- (cycl opropyl ene) - phenyl -pyridinyl, -(Cl-C3
al kyl ene) - pyri di nyl Iopropylene) pyridi nyl,
%is s@gqtqdrﬁom QW plkyl, qp_@glk@fgl ab- @y%&; WPF'VM' (ﬂaﬂwcloalkenyl halo-
Cr.5 aldy W81-CR dIRHY,SBR)C, 5 By INArdlicny bikyl, tatyi-Op)eemyl, and 6fAG,GCAlkyny),
and \ﬂ)et'(e\’{rl %@ﬁ%f tlliel.g(f%%n%é/rleld ar Frﬁ&&&eg R\raf? by J()ﬂ%&?aly éJﬂEtﬂH&]e\m%lfmm one to

three se'eay@%w&m@ﬁ@o&ebﬁjtﬁ@ B s a"‘tyé?r@'ﬁ%w BNty plkviangige and
halogeBo:al kyl ene) -t et r ahydr of uranyl, -(Cl-C3
cyclopropylene) tetrahydrofuranyl t et rahydr opyr anyl ,
- C3 al kyl ene) - tetrahydropyranyl -(C1-C3
and W&q"bi?fdc?ﬁ‘if?%sr?@?prfséf rahydropyranyl, norpholinyl, -(Cr
(a) cébBactidaydoepe)nd msbifthujb 7 mith an enzpye vapymo el eem')e-dmstereoselectively
hydr&ﬁ@z@@!ﬂ@ bdrpblind dr FbHRBO! tb{ the cér{lﬂn@gf Feintd Age) - 1 m dazol yl ,
(cycl opropyl ene) -i m dazol yl, thiazolyl, -(Cl-C3
al kyl ene) -t hi azol yl G@ﬁyhlopropylene)- EddEol yl ,
i sot hi azol yR! - R€1-[C3 aIkerneRﬁlsafhlazolyl
-(cycl opropyl '

al kyl ene) - oxazo , -chycIopr e)'0gmzolyl
i soxazol yl (C1-C3 al kyl ene) - i ioxazolyl
(cycloprop%?ene) i soxazol yl ,Rbenzot hi ophenyl ,

-(Cl1l- C3 al kyl ene) benzothiophenyl, -&f%glopropylene)-
benzot hi ophenyl, benzot hi azol yl, -(CI-

wheraih IRy | Ré Ry R bea ZoddihaiZar aydompoeuhé yiHoaruiapydnene) -
R® m%Eﬁ{Pat 'Pi's 348 t% ﬂgr 3%) X\le Qipz Q{ypb 'Hﬂynyl C(gcgycg’glky! Cs 7 cycloalkenyl,

ene) - énzof ur an
ha'oxccy%‘%ﬁ?'aﬁw %‘ﬁ“—éy' hgorfed Pﬂsmhi%‘r%ﬁ akyia Gy Aenygnd anl-
C..6 alkyGill- 458 whbrkiyileashaf trpyafmnengdnemmdl moieties may be optionally substituted with
from(oﬁyfaltmeé metlu%ne)ndgyernagdtm¥4|ecte%%m1 pau& d, Saiky ianal |y
urther substituted by 1-3 groups sel ect ed fromF, d
C”?‘,‘iya@ma?WIaogﬁ C3 perf I uor oal kyl and C1-C3 al koxyl .
andln the 40th particul ar aspect of this enbodi nent, and
(b) | NiseriRitMadbpbunabr rRMu®tder particul ar aspects not
inconsistent, R2 and R3 forns a unsubstituted
cyclopropylene group. In another enbodi nent, the ..
As Eghrpdinaeitt AZ.Aedpeninn ppvises alergcess e%‘FPfﬁ'@ﬂS'n@JIE'B'POdf“@ﬁnﬁﬁl“é‘eleI” R'is
hydrbdenWherein: Bis -G, -NR- or -CHR -, wherein R is H
or C1-C3 alkyl; Rl is selected from Cl-C8 al kyl,
Cl-C3 al k Iene)n+pheny| -(C3-C5 cycl oal ky Iene)-
As Eﬁ-ﬁq@qqryﬁnt A3 (thgl_ln\@gtlo&pwpgﬁéyrﬁge(sgga @"@P%WEWWPWP& A1 or A2, wherein
R® and ’Clard B dapkdeh®ynelented Gom Cldalkgly slefeably @athlyl) ethyd, lfBIpyiGRid i-propyl;
menber heterocyclyl), -(C3-C5
rmmg§c%%§?@2ﬁ2%§§&@% 10 nmenber heterocyclyl), -(Cl-C3
al kyl ene) m (5-12 nmenber heteroaryl) and -(C 3-C5
As Emnpodiiment Ry temieyenfids-prdvitiesre ploeass hedabnattm FinbodingamtlA RY, AZor A3,

whe@RtR" QRART He Eééﬁ‘ir#&@ﬁené}éhﬁgwdwé&@&’r nkyhyL pe@v.ggoqnm1 SR FEGHEt both

OB S P Soh 1 RISy i, s et i,
propyll ok ypropyCinogrefrsati Ride kyalidesr, R’ is (rethyl. €8l aaua«;mene) m (Cr
Co6 alkoxyl) (C 1-C3 aIkerne)n*NHQ -(C 1-C3

As E%ibﬁ 1"8 }{R\% l@@n@ p?clg)/lé %gﬂggﬁs} a%lij]e nedl rtlgsfbﬁgnentA A1, A2, A3 or A4,
whepginkid enagenip §18r &) ivertibese:; Mef?r@b'b&vy@hgvrn)e is plfpese freg @ migroorganism
BurkbSlddda c6pkeh @pthK ilcraaRenit ehdidbilycds nigeishielr  het erocycl yl

is optionally further substituted by 1-3 group

selected from-F, Cl-C3 al kyl, Cl-C3 perfluoroal kyl

and oxo; each R2 and R3 is independently Cl1-C3 al kyl,

or R2 and R3, together with the carbon atomthat R2

and R3 attach to, forma C3-C4 cycl oal kylene; R6 is a

di val ent radi cal selected from cycl opropyl ene,

cycl obut yl ene, cyclopentylene and -(3-6 nenber

heterocyclylene) RB |s optlonally further

L 1 ~ o s S o I ~A P~



10

15

25

In the 19th particul ar aspect of the enbodi nent, and
in conmbination with any other particul ar aspects not
WO p@a0%i1se ent, especially particul ar aspects 2P¢DIB2806/003656
Rl is optionally further substituted by 1-6 groups
sel ected from halide, Cl-Cgsalkyl, C1-C3
perfluoroal kyl, - OH, Ci1-C3 al koxy, -NH2, Cl1-C3
al kyl am no and CN. In the 20th particular aspect of

As EHB@duﬁEﬂ?ﬂé“tﬁ@lmentlcﬁ\%vld@s £ proRds08d ddBRedh Embmenm\ha@ A3, A4, or
arti nconsi st ent, espeC| al y

] tgﬁfrﬁfesﬁg‘gg%t"%m@s?s th‘iﬁe ‘R6 i s cycl opropyl ene
(C) opoebptignally kgnverting thecompabysital Fermeld 10 st theesiot: praferaply tR@n alili
metdl BFIRSIoF, ntsBbleieHy @RFORMLAREL thérBoit he 2 1st particul ar
aspect of the enbodi nent, and in conbination wth any
other particul ar aspects not inconsistent, especially
Afurfigr aspeti Piibe ygpExitrsoviles. @s Egibodigent 47, cgmceﬁJPrw@ﬁ@Q a compound of
Fornfud 10ataklsyt teerb&t i t ut ed. More preferably, R6 is
unsubstituted cyclobutylene.lrbégg 22nd particul ar
aspect of the enbodi t nbi nati on with any
ot her particul ar aspeBE i nconsi stent, especially
particul ar aspects 2 t o409, is -(3-6 nenber
het erocycl yl ene)-, anfl R6 Ts optNonal |y substit ut ed.
More preferably, RB i selected from aziridinyl,
azitidinyl, pyrrolidinyl and piperidinyl, and R6 is
optionally further substituygd. Even nore preferably,
R6 i,s optiqgnally further substituted by 1-4 groups
wheteip|RecR eandiR Gfp andef”e‘i'nc%“b&F Rights AREADXTE PERGRSS cPTIPTispieie steps of:
(a) nDkentgrief eccaipbynd oRBoringlagel ect ed from unsubstit ut ed
aziridinyl, unsubstituted a2|th5 ¥l , unsubstituted
pyrrolidinyl and unsub§t|tyt pi erldlnyl In the
23rd particular aspecggo enbodi nent, and in
conmbi nation with any g ticular aspects not
i nconsi stent, especidlly parti &¥ar aspects 2 to 19,
R6 is cyclopentylenepsand R6 is optionally
substituted. More pre erabl¥ R6 is unsubstituted
cycl opentyl ene. In the 24th’particul ar aspect of the
with avbeegimeenisld taéld)nilpbumim’ﬁbrnmbno rbrWSialhhaE\gf aoti B@smpound of
Forrld 11, G Ak r@RBECt S not i nconsistent, especially
particul ar aspects 2 to 23, R7 is phenyl and R7 is
optionally substit C@@Rghbre particul arl y,C&R’ s
optional | w!f urZhefr substituted br!1l- @2grfoups sel ected
from hal i de% al kyl and C1-C3-ferf ljuoroal kyl . In
the 25th | atcmspect of the’e | megok;, and in
combi nat i with any other particul ar aspects not
i nconsi st Bnt, especial l'y particufar aspects 2 to 23,
R7 is pyrldlnyl %nd R7 is optionally sygpstituted. Mre
particul arly, f‘ls optionally further substituted by

whetkin the zphdGiasiRbRebaidelf Fyaryba théi&;mpalm@ Féthkin 7 taA8 compound of

Fornﬁ&a 1(630"%%%11 th&g{fooa?ltokél éomlﬁ)o%df_rglgormﬁgm Qra elre%{ o?ﬁgre(:t of

(0 parselating e conppeEiosFaimyia i Bop A st basert a"@es peC| aI ly

(c) paropticnallyaydreigdiraticscompbird 3BForRia i § tdgiveRhdempbeider Bk 10a,

whefffd R7 is optionally further substituted. Mre

; @@rtlgularly, R7 is (ftlonall y further substituted by

R KL 81dg3 dUpemday demmatp 1 aia irEmyly ! aregs eehned fpfomaig !, eﬁaves
perfluoroal kyl. In the 27th particul ar aspect of the
enbodi nent, and in conbination with any ot her
particul ar aspects not inconsistent, especially
particul ar aspects 2 to 23, R7 is 6 nenber heteroaryl
contai ning 2-3 heteroatons selected fromN, S and O
and R7 is optionally further substituted. More
particularly, R7 is optionally further substituted by
1-6 groups selected fromhalide, Cl1-C3 al kyl and Cl1-C3
perfluoroal kyl. In the 28th particular aspect of the
enbodi nent, and in conbination with any ot her
partlcular aspects not inconsistent, especially

L oy ~ ~ o~ P~ -— oA~ 1
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In the 7th particul ar aspect of this enbodi nent, and
in conmbination with any other particul ar aspects not
WO p@e0%3184 ent, especially particul ar aspects 1PCDIBRO0OdRID3I656
is -(C -C3 al kyl ene)-phenyl, and R1 is optionally
further substituted. In thes8th parti cul ar aspect of
e7rrbod| ment, and in copbi hation with any
R ‘"%&P‘t“la P Sectpd fialCys AlSH Geplsinyh Srodliyny! &p@&PﬂM ;P 37 oycloalkeny,
halo-Gag 4yt bélaC. cadipeythalolC.t; elkyhyl, #{l-G.s alkyl,GnB-CLalkenyl, and aryl-
Cac SRYLQALKYI ene) - phﬁnyl hand Rl is optionall yffuLt her
s S tute In the 9t ul ar ect of this
R oD GRTHEME 10 A T O BPRRTeD SHeFRS TRy MOERER Cro S
Czs gHeenyli g B'&Ynyka%;eayc'salhvbﬁa 1 sydeatiengthaletC.s eyl dwloelzk wkenyl, halo-
Cze :ﬂé‘yhﬂil law:LbaJalléys a@p@;e aikertyo afid arfRE, | §iky'§:\ ;10 menber

wher gch%?{hglafgh aa tfoned .'—tar}(]l %Ee‘ill onal | y 8V°nﬁl tsgligsgétéglwnh &é’lrrtl grge'to three
subsgt@r@dwc@aerfdp@wawedﬂqﬁw » alkHli Gp Rkeiy| aminc Cazaiviaminanand halogeno.
i mdazolyl, and Rl is optionally further substituted.

The lh%nﬁéﬂﬁ%r%glt J?O\PQ%Q L ‘%bé‘&;mé}ﬁ Ee§ éomgv r{dholf E?r%ula 9 asr{%F netd agc%ve in

I nat
Embodipenhai Al h\ﬁ P’%%’B@(:B af Eye ek mpr@@r%ﬁra%%ewgt W, ethy!, 2-propyl o i-
propyls - (Cl1- C3 al kyl ene) - (5-10 nenber heteroaryl), and Rl

is optionally further substituted. Modre particularly,
| th s 5-10 nenpber. heteroaryl is selected frompyridinyl,
" ERRFBIS Iy 'S IV eior P Yes AP dief SInia 7 sairgteriom's
2 Repyargriall- ryethmatwbwcsmbsmd diefbybestdrn the 11th particul ar

(2’R)@3d9%t2 (Qf-métn)l erfyHQedifiER g diéﬂﬂ/pes{err‘ conbi nation with any

| ar aspects consi stent, especially
R iR blhdn SBRE S By P 3. O
2’ RiARyene=d- azyq véfﬁ@%yl(mtm}smntbe@d ﬁethxépﬁ@rr yl), and Rl is
(5R)-QRYdn6/Bahdtnyl- ﬁéﬂdnbi@écn@étbﬁbétérm ed. More particularly, the

(5R)§ ?3 ﬁg{@,ﬁ{_o‘{gﬁwgggﬁ %yl s, sel ected from pyridinyl,

St’af i mdazolyl, and Rl is
(5R) é'ﬁt’ﬁneﬁé'l‘q“})/ P%ﬁ'ﬁ%‘%ﬁ!ﬂkﬂe{ uted. In the 12th particul ar
(5R)-aspmos, 7Tafimétini-sctarvleadid BBptesteand i n conbi nation wi th any

5R)-8L 55% |-GeptAbic agpect s not inconsistent, especially
(5R) l?‘a% aﬁryg:sgfec'%sl to 4, Rl is -(Cl-C3

(5R)§1°Y<%'/’Péﬁ*é‘3u neicagttycl oal kyl ), and RL is optionally
(5R)-Bwyanbérmethybsdnataitaed;, More particularly, the C3-C10
<5R>.§xyAn9@|7kd{Aqetmyio§§40%t:.@d from cycl opropyl, cyclobutyl,

t clohexyl, and Rl is optionally
38%’%@2‘ %ﬁf&yﬁﬁpﬁf’éaa %fn the 13th particul ar aspect of
(3S.5rBsyasatysesthykentancigaeldii n conbi nati on with any ot her

(38, mercyacﬁahsaﬁet@smﬁﬁ&c &t inconsistent, especially

ALt cul cts 4 RlISC3C10 cycl oal kyl ,
(35, g@gﬁrdm |o<r’1°at17']°'°af'§rther substituted. Mre
@3S, 5&?’1‘3}’@915&?@“1“ thF?QO‘GBG'WWI esierl oal kyl is selected from

(35, 566 lcppb Bpydthyl-6yanbi BLit ¥yl esre| opentyl and cycl ohexyl,
r substituted. In the 14th
(385@%’2@ @\o 5%1169’&‘ 6C?£§Ica¥d&g{hgllg§n‘bod ment, and in
PSR S ’B?FhW“PW“%9C“b?thléPSt?iart| cul ar aspects not
(38HRN-G{OYB]b-iSWeﬂﬁethyeS@mIcablhyéthwaéléi cul ar aspects 1 to 4, Rl

3R 3R8-3 el b st £66)::4-Co-C 0 cycloal kenyl), and Rl is
( R‘}t |ana r%/ett@uﬁb er substituted. In the 15th particul ar

(BR, 'ﬁé’&q“"éf W6 88f ment , and in conbination with any
(3R, 58%)-Aeyanpdrmatiylthaandksgpeic t S not i nconsi st ent, especially
3R, Tebmbl 4, Rl is C5-C O cycl oal kenyl ,
( ég% %@Hlsgrdéﬁﬁgggﬁo)ﬂ? %'Srther substituted. In the 16th
particul ar aspect of this enbodinent, and in
conmbi nation with any other particul ar aspects not
i nconsi stent, especially particular aspects 1 to 4, Rl
is -(Cl-C3 al kyl ene)-(3-10 nenber heterocyclyl), and
Rl is optionally further substituted. Mre
particularly, the 3-10 nenber heterocyclyl is selected
from tetrohydrofuranyl, tetrahydropyranyl and
nor phoI i nyl, and Rl | s opt| onal |y furt her subst itut ed

' A = 1 o, o " Y T
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enantiomeric isoner of formula Ilia of higher than
90% Even nore preferably, theconpound has an
wepanoraseri c enri chment of the enantioneric i BOEB20@{/003656
formula Ilia of higher than 95% The In the 36th
particul ar aspect of this epbodi nent, and in
conbi nation wth any other particul ar aspects not
(3R, 5Rré-oyrnp-Streatiy-haRiEneig agibetpsterR3 is methyl; Bis -O,
(3R, 5RNBlcy Mb-5= me@ﬂzoctanoﬁimil sthpestect ed from t he group

| henyl, -(Cl-C3 al kyl ene) -
SR#{?]Q% ?%O-S'r%t@ ?095[%6 acﬁeﬁégjﬁeﬁenyl C3- C10 cycl oal kyl ,
%@9’@8 55rqawt@fheﬂ)tar@e@m¢f V'@?’é! aad kyl), 3-10 nenber
dlast&@dlﬁrﬂﬂw@pydsnte erfaftonde’: dithlé \afoadnhtidndd dddnparidsednd salts of the
nmber
aforeﬁeétgﬁﬁééc g&}r%is tnéelr%%&g e%ér@gw ?%tg r(_ar%ni'r&nég%:l 3
al kyl ene) - (5-12 nmenber heteroaryl) and
As Emb@inednoBe, treyitventeh plobidds2a cvepbiend ohiedirenla 40 ydiected&imd: RL i s
(33ngc%glslryetqypﬁgpggg,c%@st|tut ed by 1-6 groups sel ected
CN, Cl1-C6 al kyl, Ci1-C6
(385&91‘3}’?5‘8r5c5‘é€1t'1¥y¥°@ﬂ8 acdic 1.C3 al kyl ene)m (O C6
(35, &R oyanb-metyefieaadd acid R8 is -(C 1-C6 al kyl ene) m NRpRg,
(385Rh-@fc ng- 5ee£fhetﬂmomlcaa.dl s independently H or Cl-C3

y ver re R8 is selected from-CH
(33, %’% ?Sﬁl%"f‘h o %ﬁf@iﬁa‘ﬁ‘g " CH 2-NH2. Al so
@3S, Eyﬂ-éfcé?ﬂaﬁl-fpethmf@@'CEE'@emy'@ete'aI kyl ene) m NRpRg, and Rp
(33,58 9-clRiho-5LrRYIGA-Bddnoldiatifd riethe! eetieuolge:n at gm t h_eé gt t7 ach
r cycly t he sai
@3S, é&-ﬁgg&o@ iRi-ho gﬁﬂc?aeclﬁ‘dse!?ng (D

erocy onal 'y further substituted
@3S, 5@’3f¥%‘°§’r7ocﬂj’ﬁ%th3§"éﬁ°t@t9tcé’6'dte 'rﬂsi‘?&l i de, C1-C3 al kyl and
and 64 s{U3 appssterdrosrod] kyl . Al so preferably, RO is sel ected
fromthe group consisting of Cl1-C8 al kyl, phenyl,
g - C3 _al kyl ene) - heng/ 5-6 nmenber heteroar% and
As E‘fﬁ‘ 9d'ﬁ‘°é1‘r’3%ﬁhe69/‘€?ﬂfé95lpf8}‘\de taﬁaonﬁgurrds(3%a%’k%wam—@-mﬁ Yoptgpoic acid or
a salseriestei thered Gcomipbumdd ofFogmuteui®p). sel ected fromF, d, Cl-C6
al kyl, Cl1-C6 perfluoroal kyl, - 0%%06 al koxy
-(Cl1l-C6 al kylene)-(Cr O%@Iko 9 In the 37th
particul ar aspect of thisf etrbodi ment, and in
conbi nati on of any ot her rtieyl ar aspects not
i nconsi stent, R2 and forims a UNsubstituted
cycl opropyl ene group. In another enbodi ment, the
current invention Provi des a conpound sel ected from
the group consisting Ofor a phgpmaceutically
accept abl e salt thereof. In another enbodi nent, the
whergin R enseldcted damihpdiogen otis diy, Geoaliamyb Gacallyeyl et extloaldm

Car &Jaraa@nwuw&@nsanks;;t hangCQfkenyd hBBa,. na@awtam:d 1 Hkyl, aryl-C,. alkenyl,
and g‘%lcfz ? yleang %/Pgrel% Igg o?Iha a orement?o‘i’uec? grﬁl%@e??s rg%fbg op&omglly

subsfityjed @/ﬁ*omin %ﬁ@, fhegei SH@eﬂ@ﬁraﬁs maeqsh%ﬁn egied B Py alkyl, Cas alkoxy,
amirdCC A RikAhiRo, $ad hal&d&ﬁtf afd saltd Re@fo Phddradthoekitdrttateof it B €ompound

of Fo(frlﬂﬁlg %H wHeFEY lﬁﬁ’ lsQﬂ i Hoﬁjeep?%rgaﬁgﬂn%mghﬁgr] e@rﬁ/r %#«Tférgﬂmhe salt
ereed applktirest spitof (SR Bro7onPrS AR Ao REB QT HEAEeIop e sodum

salt heresfent i nvention provides a nmethod to treat abnornma
cell growth in a mammal, conprising adm nistering to
the mammal the conpound the current invention. Ng

The fuenfipriyithey providgsygs r%'ﬂPﬁS'm‘?ﬁtIC BEIreSG Y RIRATNG 2cgRpud of fgrmula 7,

or a yatttheaenit her enbodi ment, the current invention provides
a pharmaceuti cal conposition conprising a conmpound of
the invention. In yet another enbodi nent, the current
i nvention provides a pharmaceutical conposition
conprising a conmpound of the invention and a
pharmaceutically acceptable carrier. In yet another
enbodi nent, the current invention provides a nethod of
treating a mammal i an di sease conditi on nedi ated by
protein kinase activity, conprising adm nistering to a
nannal a therapeutlcally acceptable anDunt of a

o N R . . Y 4 "
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15

and bl eonycin; proteins, for exanple interferon; and
anti - hornones, for exanple antiestrogens such as

wollovagax{tn (tanoxifen) or, for exanple PCT/IB2006/003656
anti - androgens such as Casodex(tm
(4' -cyano- 3- (4-fl uorophenylsgsul phonyl ) - 2- hydr oxy- 2- met h
yl-3" - (tr|fIuoronethyl)prop|onan|Ilde) Such conj oi nt
treatment nmay be achi eved by Rt the sinultaneous,
sequential or separaRé a8si rfg of the individua
conmponents of the treat Ant i - angi ogenesi s agents
i nclude MWP-2 (matri | oprgti enase 2) inhibitors,
MWP-9 (matrix-metall oprotienase 9) inhibitors, and
COX-11 (cycl ooxygena®e 1) inhibitors. Exanples of
useful COX-11 inhibitors irklude CELEBREX(tm)

Pk CROK® Bl s Ut 09 @Hbam@R . 1 ecOXi b Exanpl es of

RS is useful’ matrix net al oproteihase inhibitors are
Sesa&yr bed in WD 96/33172 (published Cctober 24, 1996),
WD 96/ 27583 (published March 7, 1996), European Pat ent

andvﬁ@ﬁ|n's§ﬁb?o@&s%@rnpr%250497l 1 (f| led Jul y 8, 1997)
%%ean Pat e eg | i cation . 99308617, 2 (file

'égrawmw 1%8’7“1)%’6‘25‘?0?3&6‘?’?%’&00" E%'BWI?&PWQ%
pw&m@@ﬁ?bawi)98/03516 (publ i shed January 29, 1998), WD
98/ 34918 (pub yshﬁg August 13, 1998), WD 98/ 34915

(publ i shed Au 13, .1998), WD 98/ 33768 (published
August 6, 199 88/ 3056&°0 Chuly 186,
1998), Europe n Pat ent Publ izegtTion 606 046 (published
July 13, 199493 European Patent djub ation 931, 788

(published July 28, 1999), WO 90/057f (publ i shed May
331, 1990), WO 991%2910 (published Cctober 21, 1999),

e B AR B0 b 0 O 25

X'SmﬁﬁPmbatlon No. PCT/1B98/01113 (filed July 21, 1998),
and European Patent Application No. 99302232.1 (filed

0 DB PR Py W PRl PR
:

orMER Gvi si onal Application No. 60/148,464 (filed August
12, 1999), United States Patent 5,863,949 (issued

The mL@ﬂHﬁ‘ quthgr%rovrhgsg %Q EmMylr\tue%gD %tr%d;%% fgﬁné:‘\&e;)agaugr@af aEE!JRpound of

éﬁ anuary %
Form Ensc‘?aft"%ﬂ %o* d?éé‘%fﬁp frefied Pbﬁﬁnecezya"V1aggeP5able§Pqnp'ef sal,

solvaigtor ydrade therbafr @mprisingctapp () Bt(Edf thy proeéss e efieed in Ethediment A, A6

orA7%ﬂ«§fuﬁl%tr¥emﬁExﬁ§ﬁgg@ MVP 2 and MWP-9 inhibitors are
have actjvity inhibiting

@ BREnS [ “SPEPH gomegid S RaGula Lt 2ol bep ol
i nhibit MWP-2 and/or MWP-9 reua%%ge to the other
mat ri xnet al | opr ot ei ngsespéi .(e. , MVP-3, MVP-4,
MWP-5, MWP-6, MWP-7, -8, IMWP- 10, MWP-1 1, MWP- 1 2,
and MW-1 3). Exanpl hi bitors include
AG 3340, RO 32-3555,| RS 13-0830, and the foll ow ng
conpounds: R3
3-[[4- (4-fl uoro-phenoxy) - benzenesul fonyl ] - (1- hydr oxyca
r banmoyl cycl opentyl ) - am no]l0pr opi oni ¢ aci d;
2> UQL 9-.ph benzene f onyl.am peJ -
wherel I@’ Q grl\clc Iéirl(é r%\ljliqg]aroec gnge%i)or %FQIS“(S) c%s g‘:%‘rmu%1andp\ 1Las
defn%f#yfdﬁra&%dmﬁn% (2R, 3R) 1-[4-(2-chl oro- 4-
and fl uoro-benzyl oxy) - benzenesul f onyl ] - 3- hydr oxy- 3- net hyl -
pi peri di ne-2-carboxylic acid hydroxyam de;
4-[ 4- (4-11uoro-phenoxy) - benzenesul f onyl am no] -t et r ahyd
ro- pyran-4- carboxylic acid hydroxyam de;
3-[[4-(4-fluoro-phenoxy) - benzenesul fonyl ]-(1-
hydr oxycar banoyl - cycl obut yl ) - am no] - pr opi oni ¢ aci d;
4-[4-(4-chl oro-phenoxy) -
benzenesul f onyl am no] -t et rahydr o- pyr an- 4- car boxyl i c
aci d hydroxyam de; 3-[4-(4-chl orophenoxy) -
benzenesul f onyl am no] -t et r ahydr o- pyr an- 3- car boxyl i c
aci d hydroxyam de; (2R 3R

I T Y I Y T . 1 ~
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within this specification and clains. As used herein,
the synbol [ ] when incorporated into the chem cal
wa@rtooaoraise of a substituent nmeans that the at oPCT/B2006/003656
which [ ] is attached is the point of attachment of
that substitutent to sone sition on anot her
nmol ecul e. For exanple, X in the hypothetical nolecule
(e) ofBbizDRirthér brybitindae chefpbureichf Bamiailor & bait tisireot nleerthaipfacgutigally
i tkarily nunbered position C 1,
acce&;gleaééneﬁgwgtggqgra%ﬂ:aél*r]éeorf'phenyl ring is attached to the
nmet hyl ene carbon. The synbols " " and ii "i when used
As Embgietdned1, ithe ivestion glogidersd eagbsfonthe preparatipneftarpempound of Formula 1,

as ddifdli H8ld, O ;S?\tall?r%EéMtlééﬂy acfc@ﬁtakﬂé(gdﬂpéoﬁate @h!ﬁjﬂiaf‘eaheré'tﬁ,mﬁmﬂfsmg steps

@ af Dot dh s o R 7 G5Bk BRI
(8)y mb odduting t&/cyanamdiety oka Wﬁﬂb@ eomapound qfi §@@pul@ d a e sgit of the

sepalcahsdudd Oflprammgmbmtl on with an indication of them
(é)i gr estgoﬂglgﬁgjh%rlgfgavaeﬁﬁg r?e r?esuﬁégegaﬁgﬁpiggnﬁ)'bﬂ%’of F(ernula 1,ortoa

corr @bﬁrmeﬁuh‘@“ﬂ?é?ﬁ*@ﬁ salitsplyte orwdigte RO ac conpanyi ng
chem cal name, indicate the absolute stereochem stry

As El'ngocl“ e?ent 69 rt%é%%\%g&?x g%ldggiﬁ‘ér?éesg Sﬂie%_?d I%ﬁ%dﬁ%eq{ Iﬁfé%h&@lh in step
(© VRIcRYPRREPLIGFPUS 141 FVeliRch T YT R SR FraPigRe g sl

di radi cal can equally connect to another noiety.

As E&%Ecﬁrﬁ@r%}% Qhe ||'1$en53n vided & Br%&iesé@s &'ﬂkéd%\ Exﬂ&ﬁii nltent 8, véherein in step

I Ca ected from -0-

(@), the fegylingespit i s converted 9 e KP%3S oogp ?rﬂ"gltaqK i's ther efore
selected fromA-OCH 2-B, A-CH2-OB, and A-(G-C 3

The ﬁ"ul/éﬁ’lor?ﬂﬁaer %-Iate@ t@@ gro&sgﬁf MeParh§ b 86mdondlf FbeuRNt asdegitdiabove,

oA R 0P YT ¢! T ory Ay GeP R ot e A pgree terec
compiising|sepetaytogaivt theipreerss ps dfinesn EGRATaTsA. c?ﬁ%fuﬁhefﬁﬂﬂé'smg the
stepdtni ts of unsatur at [ on but which are not aromati c.

s of a clude linear, branched
(d) rg%(ucp‘gcp_{anog‘o‘?blo ac o‘?HHﬁ('aré | ngoups any hybri ds

t hereof such as (cycl oaI kyl )a y)
(cycl oal kenyl) al kyl, Rl c.RAn[al i phatic group may be
optionally substituted"™ substituents. Suitable
substituents on an alj gt@up i nclude: 3-12
menber heterocyclyl, -G 0 aryl. 5-12 nenber
het eroaryl, hali de, , NH2, NR2, -CN, -COR -COCOR,
-CONR 2, -OH, -OR, - OCOR, -$R, -SOR -SX2R, -SONR2,
-SO2NR2, wherein Ris H, Cl1-C 0 alkyl, 3-10 nenber
orahe*t@ﬂ@@fy@@lxﬁacoc@olmd OOF%W'PS’ 5-12 menber heter oaryl .
"CrG 2 alkyl" refers to a strapght chain or branched
saturated hydrocar bog{ﬂaqizca having from1 to 12
carbon atonms. A C Ci yl rou%l{lray be optionally
substituted by at le bent. Suitable
substituents on a Cr |G 2 al kyl group include, but are
not limted to, 3-12RAenber heterocyclyl, C6-C O
aryl, 5-12 nmenber heteroarylyg, halide, -NO2, - NR2,
or & safBBreot, whdNRZR, R2 SERIAR FoMaRIeaind Feraff oRrd & defmed for Formula 1;

() hg?@ggnasent Hg aci?lt 0% f?mé)ou']% ole(LrTﬁé g% ét eroaryl .

(© Exarﬁgil\ewtlﬂﬁfcomf’@nd.@f%ﬂfmw9@?%%1’18@%%?@% but are not
limted to nethyl, ethyl, propyl, isopropyl, butyl,
sec- butyl, iso-butyl, tert-butyl, pentyl, neopentyl,
sec-pentyl, hexyl, heptyl, octyl, and the liKke,

i ncludi ng substitutued forns thereof. Further, the
term"alkyl" refers to a straight chain or branched
saturated hydrocarbon radical of 1 to 20 carbon atons,
or 1 to 12 carbon atonms, or 1 to 8 carbon atons, or 1
to 6 carbon atons, or 1 to 4 carbon atonms. "Lower
aIkyI refers speC|f|caIIy to an aIkyI ~group having 1

oy
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12 menber heteroaryl group; e.g., -CH2pyridinyl,
-(CH2) 2pyri mdinyl, -(CH2)3imdazolyl, and the |ike,
ware7dexisyvat i ves thereof. A Cl-C6 het eroar al KyPCT/E82806003656
to a Cl-C6 alkyl that is substituted with an 5-12
menber heteroaryl group. "Hgteroaryl"” refers to a
nmonocyclic or fused ring group of 5 to 12 ring atons
(d) congtahaily nghvertiey, thé gumpogridroBormula fl oua salitimegech Btoermhatranasitically
f he remaining ring atons
acee g%‘%g@“&%ﬁ’,@o%&%%?{é i@otn%re&h'avi ng a conpletely
conjugated pi-electron system Exanples, w thout
An abidifantlaspesiof thefinvamioo beviddsia @ohptiet of famyld 1gr oups ar e
pyrrole, furan, thiophene, iniggaole, oxazole,
thi azol e, pyrazole, pyridi ne pyrim di ne, quinoline,
i soqui nol i ne, purine, RletRazol ecn riazine, and
car bazol e. The heteroar{ nmay be substituted or
unsubstituted. Typi cal i tyents include G -12
ali phatic, 3-10 nenber  heterocyclyl, 6-10 nenber aryl,
hal i de, -NO2, NH2, NRE -CN, -COR -COOR -CONR2, -
OH, -OR -0OCOR, -SR -SOR VSR, - SONR2, -S2NR2,

' . . CL Lphatic. 3. _
ol BT R BBl indafh, . b RPIE orndt o i Bbover |
R issglsetpdiRie bdraga. Gy aloh Spt AfnY. Fealytyh Pyt ovcipalkyp frer yRadikenyl,
haloiCs.¢ sikfl,fhialeipatkanyiShiadC.a alkgnyh aryet {sathiealyli®) s akaginpawndg of
C.c biRfhyt Nvention, fornulated into a pharmaceuti cal

1 _co%zi tion and subsequently administered to a patient
R™ip AYFRIER Ot 1HEPIOB . 2nExanpl es of typical monocyclic

R’ ideeteetedBany £, GAgUIPS, dkrayl e alkyit Carogeloatyl, Cinytiextkebyd halo-
Cus ? JiMH3loge,f Ukéam, FAJ?%@EG ﬁ‘yg, %T-@E&i\k?lr Lpicdazels Srvdi-el ydidny:

T uranyl t hi enyl pyrazol I'm dazol vl

unefei SRt Aol Lol T SEb St SHied v o e Bes
subgfitusix mdepepdently Wicaledfryrh L. {algbChd adicory, pinko,(G+h albgdarhigd, gnd halogeno;
and(1,2,3-triazolyl) 1,3,4-triazole 1-oxa-2, 3-diazole

whelgégnoeéai c?fi’tl'ge_ 4r%%<3()r\lti?enfgl é@g?a_ﬂ(%gy?&gg%ﬁ&b?er)d(alk%xy moieties are optionally
subgtituteddth from ogf tg 2uweafluprinelogia- 2, 5- di azol yl)
1- oxa- 3, 4-di azol e 1-thi a-2, 3-di azol e
-thia-2.4-dj I -t hia- - ¢ I
A i Qe e S et Mricfindt 5P ffla 7 carya . Fomuia f0
FoerLg[a thpre Formulgy{ %Z@HOW' )selected from:
(2 R(-d-efahb-a-2-nethgli-ag0lsydcinitatib idathd edtecli azol e tetrazol e
Ldazimn Lo gl -t hi a- 3, 4-di azol yl)
@ ,Rpgg%aﬂgg 3{%@/‘?%@?‘?8%%%@% Sétﬁ‘ﬁﬁg‘%ﬁ nyl) (pyrim dinyl)
(2R PYEpP-Ad? nedyigtepyl)-sysqi C(drﬁ’ﬁ}?ﬁ‘é(ﬁs@l ) triazinyl Exanples
(2’Rpt-ciaine9€2 Kedihetbydpad)ysucaiicagidstiettmidstede, but are not
(5R)|(-3—é]?aﬁ@§imtefﬂjll-h:aggr(kngééﬁ%fh l_tb%{éﬁ ot h: ;Jp?_eng | nld?zol e
enzof ur any ben i opheny i ndol y
(R ’%’ﬁ%‘?’%‘f"&%@'cﬂc Pyt ?‘Zfdﬁ%‘gﬁ?%@l ) benzotriazol e
(5R)Breyead-ofn2th@-rohanpiciaclil BByl psten ol o[ 2, 3-c] pyri di ne
(5R)?3léyéﬁﬂ-§2f’-ain%mﬁjlldéhéﬁéigéc_ﬁtﬁetll(yg)@é(fgpt ri ?ZF|2Y'3) L oyri di nyl)
rrolo - ridiny pyrrol o[ 2, 3-c] pyri di ny
(SR)(%éP?od%"@F%?l%?g%'gycreic' i nyl) pyrrolo[3, 2-b]pyridine
3Rk hevaeerHnathy-astepsie 348k ne i mi dazo[ 4, 5-c] pyri di ne
<5Rwéyaw$-&bﬂayl%og€nw@jci@l! ne §p.\(/r r _oldo[ Si i- g] pi/ri di Syl ) N
4. 5- b 1 diny i m dazo[ 4, 5-c] pyri di ny
(SR)(‘é"glragO?%i?Jgﬁ'f%‘-J&%% %‘:“gw ) pyrazol o[ 4, 3-c] pyri di ne
(3S.pFravarot-Beyidppigtdcacife pyrazol o[ 3, 4- b] pyri di ne
(3S,6R)6-tydMd-Bmepylroaamdiodot; 3- c] pyi di nyl)
(pyrazol of 3, 4-c] pyidinyl) (pyrazol o[ 3, 4-b] pyi di nyl)
(i soindolyl) indazole purine Cx> indolizine imdazo[1l
,2-a] pyridine imdazo[1l ,5-a]pyridine (indazolyl)
(purinyl) (indolininyl) (imdazo[1l ,2-a]pyridinyl)
(imdazo[1l ,5-a]pyridinyl)pyrazolo[1l ,5-a]pyridine
pyrrolo[1 , 2-b]pyridazine imdazo[1l ,2-c]pyrimdine
(pyrazolo[1l ,5-a]pyridinyl) (pyrrolo[1l
-2, b] pyridazinyl) (imdazof1 ,2-c]pyrinidinyl)
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by 1-3 groups selected from-F, oxo and G-C 3
perfluoroal kyl", it is intended that Ris 1) H (when R
WO 200H07R5cannot be further substituted); 2) CrECBIB2066/103656
optionally further substituted by 1-3 groups sel ected
from-F, oxo and Cl-C3 perfiiuoroal kyl; and 3) phenyl

tlonaIIy further substituted by 1-3 groups sel ected
(3S ﬁ@)ﬁ’(aﬂoﬁ% -eSPansie a5 f | uor oal kyl . Opti onal
(38, 5B syanb-Bi7Hdimetinf-odecoicdcieés not apply when R is phenyl

(38@%%&5%@5%&%! Mlaﬁoré‘&é?d’%t R edtdpe phenyl group possess two
r{zﬁgen ato gﬁstltut ed by oxo, i.e. =0 bond.
Pﬁﬂ‘&egly P'Cé‘a‘ilrﬁt PHfon" refers to a mixture of
(3S %é—cmnomeé}wbrﬁonBMameﬁst&s descri bed herein, or

(3S mrr%yé;\b@%mﬁétryyl)@a@k@aeerrrruested 'y acceptable salts,
prodrugs thereof, wth ot her

<3R52ﬁ3n’}'an81 ”&%’ﬁ‘ﬁ@%’@?% $uch as
GRIIrypsiasedgnavt-vaegnphgeikaceut i cal |y acceptable carriers

(3R, 5} 4- cmispﬁ@m gonardittacitir pose of a pharmaceuti cal
(3R5‘%§§Bga?1'o PJ}nétl?yl-ogarIo%%lcrhl tate adm ni stration of a

m As used herein, a
GR, 5’°¢ﬁ3¢¥?“@’r5d@‘?ﬁé}’hhqp§%“%a‘r“i*rﬁb)éestt?fcaI |y acceptable carrier"
(3R, a3 BeymotsanahytadtanoR laci@ bthiliebterent  t hat does not cause

(3R, 5?1).@%{,&1!0%6}51%%,\ EJanc@Jéc%rlﬁtl{yPes?e'ﬂ or gani sm and does not

activity and properties of the

(B8R %ﬁr‘:}‘ﬁ‘”@t‘r’gr%et%ﬁﬁ?ﬂ?ﬁ&c'dﬁmy'ﬁﬁ%ﬁﬂ maceutical |y acceptabl e
and thxedltpthered!! refers to an inert substance added to a

phar maceut i cal corrposi tion to further facilitate

adm.nistration of a co wi t hout
The Py SHIPAa s 8 EMERURPL ) seriale PU| eI Botheapminometry
S-methat-astanoiv pdibisqoh &t ehichisichiaggrized g e sovalrdX-raypiisactdn retten (FKRD)
obtarﬁ&i HyWéé%@orﬂ;ﬂth'CﬂR& tadRfon vilfth Hclules peiget b 18 80bd. $ariE 1 degrees

oftwgg\ﬁté hl% ‘g@%ggrﬁ%’co's As used herein, the term

y acceptable salt” refers to those
salts that retain the biological effectiveness and

As Efb@pednt ER Seivetite pﬁ&ﬂ@'ﬁss&r@ﬂv LB CrysBUEN(3SBRY-S-amiREhstRlE5-

meth? o@a &cg%]cqi qﬁﬁ \M?Jlll 1§‘§b a%t’errégp 'bf Edrﬁ&gntlglestcgrpl ﬁgggrqnae?%(?%c

ree
therm%@ffgsgﬂ‘f‘"ﬁg éﬁF%s@Wdﬁ?rﬁ?ﬁWlW #18F & 2°hydr obr oni ¢
acid, nitric acid, phosphoric acid, sulfuric acid, and

As ERS&Q‘H\%@EQ Qhe%)eﬂroﬂﬂ%vrﬁ&ees%énlﬁﬁg p&% CW In@(?ag?ﬁ; §—ar‘?rf’rbrqg’thyl-5-

such as acetic aci oxa
meth&lcqc@normrdeFo&m écwlac 'ﬁﬁ?ﬁﬁﬁ@@ﬂ pgr 6ﬁe%rera fflr&form Infrared (FT-IR) spectrum
whicieihtiadee abdofplish anécdt doosantl dowendsul foni c acid, salicylic
acid, tartaric acid, citric acid, succinic acid or
mal onic acid and the like; or (2) salts fornmed when an
As Ebddithent BB, treOivefiioR piities disdniigly pare SilistalifdT3CI5RY3-@ininbiaéth)i-5-

methplecE{aﬁ&@&r@érr@ﬁrWﬂrﬁl is J:h%&t:teﬁze? b¥na é&rr@rl ﬁﬂs“onﬂ‘?{ta%g d{F? am%rrrB

speclg Wginggs e HRLEn s A O RSB A & ne,

di et hanol am ne, triethanol am ne, trorret ham ne,

The &l‘pr‘g%rweéllﬁflglﬁ'ﬂuféewheﬂrﬁgeot rl'é?err{ théRs at I 9 /egy%\';e’?‘ghr Slirity. More

rotein rosrne non-recepto
prefe Iy; gﬁﬁ?t@ﬁ) ¥ ["ﬁ?"ﬁf lgast R§°4=]33§‘@6'Q"tﬁ"§{§)§an3ﬁlf}’3t preferably means at least
99% beweight porty. eoni ne ki nases (STKs). "Modul ation" or
"nmodul ating" refers to the alteration of the catal ytic
act J. vi f RTKs, CTKs STKs. artijcul ar,
ps ERftent ¥ e BPBL oo 25 SRR bty B me i il i rom A o
use gg@tmegicaipendf RTKs, CTKs and STKs, preferably the
activation or inhibition of the catalytic activity of
RTKs, CTKs and STKs, depending on the concentration of
the conpound or salt to which the RTK, CIK or STK is
exposed or, nore preferably, the inhibition of the
catal ytic activity of RTKs, CIKs and STKs. "Catalytic
activity" refers to the rate of phosphorylation of
tyrosi ne under the influence, direct or indirect, of
RTKS and/or CTKs or the phosphorylatlon of serlne and

o, o,
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Compounds of fornmulas I, Il, Ill and IHa can be made

follow ng the synthetic routes in Schene 1 and Schene
wQ2007n786henme 1 and Schene 2 and the descri ptiBPEBIB2006/003656

foll owi ng, "BOC', "Boc" or "boc" neans

N-terf-butoxycarbonyl, DCM ppans CH2Cl 2, DI PEA (al so

known as Huni g's base) means di i sopropyl ethyl am ne,

DMVA neans dlnethyl am ne, "DMF" means di net hyl

As é@&oﬁﬂ@h@l@b the %@o FPBARS ( 5)%%%&%&9@ H&hyl- EJtanBE%E\é Form A for

use{n tﬂ%vmenéofﬁﬁls'eﬁﬁe O&filﬁ(g%é ﬁ}/ \r@gh ?ﬁeﬂ‘ﬁ? f&qtg{eﬁ%ﬂtor }J‘ﬁﬁ‘ﬁﬁ mdlcated
parfiEHA yfertesstraaimiehnt of @rdisease et digorder selectefifiemrepiepsy; pain (e.g., acute and

chrJn%t;faﬁhﬁédfoﬁgtHlﬁ @&]n M biy@wo‘é&rteﬂm\? n@ur@é@er?era’i&@dlgd?&rs (e g., acute brain
oio§ RSB Fee B SR PR MG brico BT ST 5 S

depresion);| sjeep digorfiem (e GSdlvemeia, HSigieesasiated isleppigssness. digpersemnia,
naréo)epéy 8184 pSapAda, bitpak43briisgs dbsdsavd ((oﬁl})ulbi&ﬁﬂso?dér (Bﬁfﬁ phobias; post

trauﬁlggg)s?rgg dc{?sogorer {Tﬁléﬁu e@tle!as Ee?s %}ﬁdrgnm% lr;])Ee gl (&%ohorlc disorder;
vaseragipy GuRefoms (9t flaghep andonight ewasiss ang Vr%@alg@ne by treating

conmpound | (a) with an al kylating agent in the presence

As wa\bo% ngﬁts% thA'ﬂerﬁlBtll ?fr@\;tc?th lu@ &fr ?@Eﬁ?)lﬂ _Shi MH% R%ﬂﬁ-octanmc acid

conmnon use
F°"E‘f1d'i‘ E‘Slmaf‘@%‘if'{"? o r&?ﬁ’?%ﬁ'i“?’?t&ﬁth@ﬁ’eﬂmﬁw° ? F'?F@S‘F prajsosdpr ey wyeh an
alpteacX-delta teeebt@ ligant! isOpptinatet oadiowdnly dor treri@atmentet y dissast or disoeiat

seléc{eé}ror‘ﬂ"eb Bpgyhﬁalri"?tg' \éaﬁ@gxd(é%m: aub qglﬂoﬂ@%&la)ﬁ bl p‘éﬁﬁ?(gemc pain);

%d CS g % base ent_ agueous up
o B HENE AR I (T DA TH TR S PBUSH1 MR8 RpST i Sephyia)
psytf(ay)c dlSQl'théﬂg p&@b@@édemsﬁlhn)aﬂéﬁochsgdgg Kﬁ d. On@i'm]]e drug-assoc|ated
slecpRBPRE Ay plfsEnia, -EEic&e;Sé?rélefeb{ Qﬂ)rﬁe@'el ptrggssdame) @asessrv@@&mmwe

s RS R ot el RSP lorde oy PSR RS Eolo

premprstiug B@ef)ozed‘ﬁwdqrh@sw eyvertongst (heyliasier-pridrmighba@iRata)s ang

fioréh@algRt . The carboxylic acid group of conpound I(c) is
then converted into a nethyl ester of conpound | (d). A
typi cal condition of converting the carboxylic acid

As g o the freveniigh ppYides gtnesthog rogttﬁé“wgsa %'%a%er% gigorpgr dgr which an

alphat 2-deltarestcéptdr ligapd isdsdidated Mmammil hartptleyeitixeafor disdi@s @elected

ont BB G ) s icha LRGHRE GBE S RS TR RUBEMBENERA) |
neugge%ﬁr@tnﬁylsﬂdg&(? s aoxs) H%UWW PN FRMsioke. Rsaf JaY ey a%deasphyxua);
psy¢chiativisapiest(e.g., vletyeand dephestiym)i s dsondels (d.®rindosinia odrigrassdciated
slecpfRBINASH] Qyp'el(s%mw nbRolbpsPUdp bﬂweta OelnH %’é‘r@sonﬁﬁég)s SALERE compulsive

d'sor%aEc?g%e@“%éaaﬁgﬁh%}&%té%{?%ﬁswef ko) e M ke s
premeyisiivat dypplonuin diserddr) vasomatay pyreradmsclet dasheoandafight $weats); and
f.br&mlgiazaimpﬂang Sndirfstdring Lmr.gmmeriné ®)a Ménirfal MHEEPS s

trea@ﬁ%t @ g]@r%ﬁ\l)r%;ieth\{'l 5? ﬁ(}c-lnﬂgc ?n%oel-eorm %\S e pyrazol e

en acylated to give
conpound [ (9). A typical condition of the acylation is
Thel t@afnfefBdf vaOmPIOLEYthplolt hotiabesGhl iGN seédiy)is LREfBRAAES 1 N
THF. More detail ed synthetic conditions to conpound
L (g). of Schene 1 can be found in U S. Patent
As ﬁ(ﬁ*ﬁﬁ)dlnteat E&y fe plyBItioR BOYigRs agharmaerysad aompasitondisiydipg (S, 5R)-3-
amiRunthye Srinethinl-0MBh QRACKPRMAR A abd enellir FRleqibicaficati b ptétiecexcipients.
i ncorporated herein by reference. Schene 2 Schene 2
illustrates two routes through which conmpounds of
formula | can be nade frominternediate | (g). In the
first route of Scheme 2, conpound | (g) undergoes a
nucl eophilic reaction with an Rl el ectrophile noiety.
Thi s nucl eophilic reaction can be an acyl ation,
al kyl ati on, sulfonylation, reductive am nation or one
of many other reactions that an am ne functionality
carries out. A typical acylation reaction condition is
to treat conpound I (g) with an acylating agent such as
Rl COCI in the presence of a base such as 2

o oy Y ~ N A o o
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disalts).Suitable acid addition salts are forned from
acids which formnon-toxic salts. Exanples include the
wae®wrardas9 aspartate, benzoate, besyl ate, PCT/IB2006/003656
bi car bonat e/ car bonat e, bi sul phate/sul fate, borate,
cansylate, citrate, edisylajg, esylate, formate,
fumarate, gluceptate, gluconate, glucuronate,
As Etmmoalfnlentcﬁgotpé] Degpkict reovides b emzess for preparing (3S,5R)-3-aminomethyl-5-methyl-

octahbf Q éé?cplktlr@ W % {a%dtlgr?ﬁronhy g{‘l]tg Qré &¥hde (3@ E:‘Pi'iﬂsgﬁlmomethyl-&methy!-
|

oct aﬂéf %%‘é '8 a Hfae[ﬂ@r‘c" ﬁﬁé‘g}?’%{toé 'SOQ{%QVR}? gﬂ %i’gl @%ater fore preferably
fromreagohutionydf atuee (3B-5Rapewinanethyl-himedyastanes agid it mdtlanixture by volume of

ethaRbIQafk sri a ?Kﬁlx@ﬁeeoy vBI@JnQbitlﬁA?at/ep ﬁ\@Q@Fe%rably from a solution of crude
hat e e
(s BRRRRIR TV B BT BRSERAM ST B R P SR e

and trlfluoroacetate salts. It is understood when a
Thepedsért férlibn Baldes aff complek&anb age, weiRAsHaAEhIBe@itali} acceptable or not,

solvgfgg th}/a%}tesarand;& yho%‘*nc?onL I% aﬁ‘s%lo?ed%%%’%ﬁ@s C‘,Dértaﬁ con&poandsgmay

contain @ akeykrr SHH IR scehefrc'sffﬁaeﬁoe%{%t%%meﬁ@r GA’OF%*P'% PgHay
containtalkietd ot bimegrodipe spthatttauimetifm agodU Nresiich ta3WE felpBadent invention

gengém&duﬁgsfgll% éa'lu;rs %Tzd é%%&?e P gﬂgﬁ’é?% a@ thet ij§t |Iah/ epure or

—anount aqueous tion o
mixtyEfeous solution with |arge amount of organlc sol vent
usual ly affords free base conpound B in good yield. If

Unlés@ %thErKN%@ indRSEd, m&%@&% Roels SeiibiSERid4d ¥ade rSo?r%' Hik @eﬁnltlons

reco a r | at e ani ¢ sol vent
an i B S o B o b AR et event o
nan@d bswereett atdm prgrawpiobaioros. @her definttionsrang Foymulaa sy igclude an equal
3|gn‘5(f=f )er Qﬁld&{tl Bt = ?%W@C& cﬁublﬂcﬁ"n@ oPEtrifle QW@%N@W Cé&tain

ota roml n simlar netho
formifae i %93|°{ v adeistt PhiS Phible SirBuen b AgTIRG o)
cenﬁmaltheuehdhesa@wse offar aniplisk slogsimot indieate tha theel campoundiacks a
ster@dcghted 3Qch fmkamy mfer tCtfé Rkt Sr@hdiNual mamrs%mm@.v.duan

dlasgereomers vr\}ﬁth rﬁ E}AS/ gr:m%e hot b SI rre] %r‘ sugq tlalf\'lﬁgr%} r(])(It}eea rc};rmulae n’lay include one

Or MPEg wayy b‘PI@)F ‘a~rgv egn @WC'?Q Itq appreogsnir center Si@%wa"m%(rﬁiw to both
ster@cfisoFH&&( smeantividialy obad tureBr DiRAVide] Witen afthetbia@Bubl@Btid, the wavy

g;lﬁélcé?é/ a .;S%’gtg% Q'plg ﬁéﬁﬁ%”&ﬂa'?m&d’\é Lﬂ%’ ?nX%Lon\}ges! %ﬁle Brenulae may

many, i scl osure
inclydg @sfepfise Q?@d:Fr T@l"’ﬁ"cBS‘? aspple PehEbiERoNd s entirety. A
pharmaceutically acceptable salt of the inventive

“SUSRTRAUWIE s genhdg@ iR 'ohag%&@%ﬁgemomg RV Bech Qaﬁgcmm one or

solutions of the conBoun desired acid
Mo a%hydé?ge'hﬁﬁ?%‘ﬂ 94P% ProYifige a3l veleneg (PApiFmenigafedPe a?‘? ke
chemphllytsiable campbubdregwis frem tredsulsfitufionl t rat i on or may be
recovered by evaporation of the solvent. The degree of
. ni zat vary fromc
rop R S hropgeap B R BT it BB R Rt enagegl, reersto
the indigatert Vaye ofthy Vc'embls and tp albesiues ofriksoiavizitecttiat@redvitinl theaxpefimental
errok B tBSindicHRR vhIBE (Q g., SthiM 8e®5%IcEnfidsiRE inf@iflofthé Mesk) SEKithE:18

per&%lo@ﬁ'}% drcatceg%?oﬁvy\)h,&} rrlslé'eart] t he conpound of the

ion an e armaceutically acceptable
sol vent nol ecul es, for exanple, et hanol . The term

“Alkylhisebratb etralg'hsCremmn@yeabhw @eﬁhr&tb&hﬁﬁbbéfsm groups WRh&élly having a
speE nnt% n%ﬁg‘r% J:a%aoln a}f)m%%%ere‘]tﬁ%lé'?reﬁéo tX?}q gﬁ‘yl h@u ﬁ%ﬂéqazn&% carbon

nvent
atofphd & malkh efesoto@a Ayl grouR hayig a:a BZa b Pbhcatkap afpens). Examples of alkyl
isotopically substituted, e.g. D20 d6-acet one,
d6- DVBO. Al so i ncl uded within the scope of the
i nvention are conpl exes such as cl athrates, drug-host
i ncl usion conpl exes wherein, in contrast to the
af orenenti oned sol vates, the drug and host are present
in stoichionmetric or non-stoichionetric anmounts. Al so
included are conpl exes of the drug containing two or
nor e organlc and/or |norgan|c conponents mhlch may be

I T T L T T



10

15

20

25

30

35

40

di stribution studies. The radi oactive isotopes
tritium 3H, and carbon-14, 14C, are particularly
wais@ob2169r this purpose in view of their easePOf/1B2006/003656
i ncorporation and ready nmeans of detection.
Substitution wth heavier |sgtopes such as deuterium
2H, may afford certain therapeutic advantages
groupssnelutie methflr adinyi, groespy| eiforapelt @byl ssbusd, abuityli tbytyl, pedt-1-yl, pent-2-yl,
pen@¥ GBIy bRALL aSRehy b2 ‘Q%ét@lbfufi [if £2, E’trg{eﬁm‘;)rgfﬁerq/l F9RA9Gnd the
ke requi renents, and hence nay preférre
®ci rcunst ances. Substitution mrth positron emtting
i sotopes, such as 11C, 18F, 150 and 13N, can be useful

AINeﬁ‘yl P&ér‘s (%} %lgﬁ%a“rﬁ' b%r%%%@r@@/bo(\ Rfelips mAHGbior fridke unsaturated

corfE SR BT I S B B Do SIS TUP L P iarTSo Foaaps ofakeny
grogpsinsiuge ethertye 1-propgrat-ddl-tropep e @mrapemadyl, 1-betemi-guebutbmdyins-
butdrt-§i1 B RenSKyl, Iszénnrya bhRieAblyl, OlmedyI-NHOSRSISE S- n@t—:{%ﬁrk -HRHh-1-yl,
0 [ usi ng an appropriate

13£&3%Q1§§ ffé& )%59?@ g St |ngplacepgf Phe

non- IabeIed reagent ot herwi se enpl oyed.
“AlpRgIIerens e iraightichifn areRplicaltl @os@loM gloBSs Halingl6rer &@&Qﬁﬁ:le carbon-
carly&{\tbgnctshﬁd g Ne%?t h%g a'lééqg@& n&nitbt%i?'gf carb rF Storﬂs t@xgm?lg% 3 &W(ynyl groups

|za
'"C'tédegethymi’d PreRyn- 1@(!3 %tP@H@ ~1-gel-pibmd: i éd?rrﬁraﬂ rYbI§ biyn-2le2-butyn-1-yl, and
thejikgvent i on i nt ended for pharmaceutical use may be
adm ni stered as crystalline or anor phous products or
es be obtajned, for exanp
Y &% Ok Mg a'keﬂréwderdsa'ky “Of Yhetg Al a%tvhaa%a"gfueﬁr%ﬂned
abope. coiepplentfiatinxy grqupsinellidel reeditoxn ethoky; eeweoxstr Aprapgxy, s-putary, s-
butéky Yol@xy, Alpe@@POAtoky Bndthy @Y. M crowave or radio
frequency drying nay be used for this purpose. The
conpounds can be adninistered al one or in conbination
“Haigy” { helogere and “hafegasc’'ordydre usestiptenarigeadly, andeeferriy tustd, drigro,dromo,
andiigioconbi nati on with one or nore other drugs (or as any
conbi nation thereof). Generally, they will be
.,.admnistered as a formul ation in association with one
Halgeikyp halogkeay mehaloghynylalang “haloalsaxy afsfas reseestivein tr akyl, Fhenyl, alkynyl,
andtatikoxy, frevsisphstitated witls onese tholeeapbeh dtemg] RR&E bIRE, aAkBYYI, alkynyl, and
alkdx{ﬂere(?igi'm%&]‘éaon%1 her, Haégf Ha gl JZSE?&‘%M&@ nlﬂllfr)Jrorﬁé?lgll nchloromethy!

i nvent i on oi C€ 0 |p ent
pwﬁwt%ﬁ?yHBﬁ@ﬁﬂ“Eﬁ“ﬂd%@ﬂFﬁ'%uch as the partlcular nDde

of adm nistration, the effect of the excipient on
Cy§QJIMb kerdrd 3 s@tﬂ@te@%hbdyblk%nd @thﬁ@@ro%oﬁt il sof;entegﬁy ﬁjagrﬁége
spekPrm. E Enq@ ﬁ% ﬂ@ %p % %& |tab?
P 851 iVEPS b0 B AL CoGtPrEBe b"nt% ﬁYCEQﬁ'HV' FFé‘tfﬁE?@sCV‘F'?ﬁ’kY'
groyrHeling priep&roat rarbonsitdnts dseing madbdrs). Apparriedityl hay tistutisehed to a
par&i bolieét td Qsdbbt%t@étfany rﬂé%ﬁbnﬁ Qﬁ\”@s@%héh‘ é&B@hn@ﬂthJJﬁt\/l%Q%afe%e

req&rrlg%ﬁﬁs pfrt?eel?sre %e Io&@g%rgtms nbaélmclg%e %(W(%gtpre ni@-{nﬁdrcganln ?lfbatﬁuents
unlesf/AR smbtrltw@ MOH‘Q vigsiepyalance ramosyents; sefdisdlestiyenis inclade alkyl,
alkanj Atynyl shaioBR MRAREIRSNGIChATRIKGAV) alRixy! RcRFBABAY, ialkahdyS and halo, as
oAbl Y hggretybégratdgaa frb Akl glind e compounds of “the

I nvent niStere orally. Oral
adnrnrstratron may i nvolve swallow ng, so that the

Exaeplep ofnuhogyplicey dodidleyr@ds intlodedyeisgropyR by clob@f oycledenll eyemhexyl,

andQﬁe lﬁé‘ bt*i)laﬂ'rgtégl)f bz?c?gﬂ: @ycﬁa%ﬁ(ﬂé ogﬂs drna%/ F?gﬁﬁp @Xﬁﬂ &%{dé\{fw CIﬁl)entyl
b'CVﬁ'Bt%ﬂ bk WiMCQPr ToHexd Fiovsltip & e Brcmb[?aaﬁh?ﬂ%tbwa%OIheptyl

i nclude solid fornmul ati ons such as tabl ets, capsul es

containing particulates, |iquids, or pomders, | ozenges
(including liquidfilled), chews, multi- and
nano-particul ates, gels, solid solution, |iposone,

films (including nuco-adhesive), ovules, sprays and
liquid forrmulations. Liquid fornulations include
suspensi ons, solutions, syrups and elixirs. Such
fornulatlons may be used as flllers |n soft or hard

__________ o o o r o o o
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pul sed-, controlled-, targeted and programed rel ease.

Thus conpounds of the invention nay be fornulated as a
waedor@721sem - sol id, or thixotropic |iquid for PCT/IB2006/003656

adm ni stration as an inplanted depot providing

nodi fied rel ease of the actiye conpound. Exanples of

such fornul ati ons include d#%g-coated stents and PGA
bicyeio[Sr10KeheI; Bisyclooi0]isptyl, Bidytiofp. 252]6ch, ibRycloTHE 116y Ty EI6i8. 1 Qfoctyl,

b;ch’aB 3' Cﬂ%ﬁ/p Hc%[t{%o@l Sb%ggﬁ3 @qmcﬁ‘l §Icﬁo‘[elsz *]Q&VICQNCMM 3cb]nonyl

O e eV oL 75 B erh YA kLR - i3 lundiecy,
bicyiclol 3uiiedemsl, bicychijidy Idpaeyl, ahddhe iaS, sol utions, creans,
oi ntments, dusti ng povvders dr essi ngs, foams filnms,

ki n hes ants, onges, flbers
Oy A E R TP Gl B PTG S B HRS hafy oS peeturated
carpgearboMyqpieand oeearally bevingd arpbafitd narhip biddarbonatb@s thatdomerislthe ring

(| e OCJ wcy&ldaﬁl@hﬂ reFé@é tBQ'c dé%nﬂ@b&pq'laﬁ% 8, Qll @tel-UtW c&éﬁénﬁbs onng
|

eth o ene
e R A A L s
Un'@h alﬁ%a&qhmemw(ﬂi @lylate%lgnce%@rwnﬁl hikgwiseathd chdimateny! groups may
mclﬁc@Hn@ befiord ARG ydrogd sabstiRAS Snieds sh&hﬂa‘u@s’ﬁ tutisHBuld vidiieAlaleREk

reqLF:Jn%fﬁ MQeUs%ﬁJI éu\fbg’urt\)/eng%cﬁ)dg gll(yl a&erﬁi i a n,\(ne(l, ha]%a@gfgan%ajkenyl Shaloalkynyl

or esi
a‘k%é&%cwia%' plkangyl, qné\ﬁﬂ%rajs éeftne@ Ajove. Bp sy, gy capiet nitro) and
amihéj ecti on. The di scl osures of these references are
i ncorporated herein by reference in their entireties.
Formul ati ons for t\ﬁ‘l%gcal adm ni stration may be
A GRS T P B9 IR eI B HERHPP. eGP ileding 5- and
6-mivtptieréd mohoclicasreatic groopd thsticamain 0 ol hetheoathedsanyseplendently selected

fron® MBd3h, tR¢ben, a%‘ Lsied ExarﬁEQg & ‘?th&?chc atyPdr E%glu@é%enyl L pyo nyi

PR
B S b b et e B Sepraon ooy

isoqxaReivh Py idiayleriraziny'r ryridezibll gyrimidinglyandrittedkeat Argrand arylpecgblpy also
inclilde bich@ic hRue, BEych gﬁiéﬁxﬁs Wﬂ’r%fudlﬁ@fugéw aft @ﬂ@nbé@d fhgs descrlbed

aboog )%xglﬁﬁles %‘% ulhﬁ%c?c@rﬂ tgrou%ls thlun{eB('laH-‘thP glgg(eg :Tné ?gcit;?{?@ é)&rewl th
Caf?ﬁ%?iﬂ pIseFarols berger&qxawl RRzSileaa @yn@wm'cxzﬁﬁ)behzmpaewy
quirdwd Bbauirdirgd, @kol@r beBSof@inyR BirBHOhddifryR ¥ind theRe@ They aryl and arylene

gro s ?Ug Eﬁ%gedqggg?réﬁ{%rou B4ER wb%f?{tggttangh)%ggtgm unless such ?ttachment

era onlze usi n
%ﬁj%@leé\c? 5eﬁyéremegt§) leemser%ﬂ apq grdene giupy may mg{pc{ew@gpr more non-
hydtobe1 abgituehts anlsesi suetbdubstiptiapeduldaitiate Espbe @Guirements. Useful

subgttttjené ir%ruﬁgglﬁﬁfa‘kb’m Qﬁfr{%gﬁﬁoﬁ{yl haloalken I haloalkynyl gcloalkyl cycloalkenyl

e
)gr almy c&@?ﬂﬁgoyé cmloagm%l al%ycg&eml cyq,lqﬂlkoxycarbonyl and
hal%naﬁqﬁh@ aboye, esgadrony, metretadinianiit, akfaikypmessur i zed
contai ner, punp, spray, atom zer, or nebul | zer
o0k oD RO SR B SRR
fluoppgylmeiny, ase et , or a suitable alternative agent for
di spersing, solub|I|2|ng or extendlng rel ease of t he

* Leé’%\%; fg%g? rgftalg rtoogwe o%n¥hgﬁ%%/g%8 aﬁ\glf?u‘lee (%Uéléq %fragglegt]g@on é)&qcass IB?iudmg
subsfitptign regxglp%ﬁ: ﬁllnanageq igactipps;, gid additignealim|ngtion refcionp.oldeing grpups may
be rfuiSTegas inowhidh@lie gib plida0ds withRgai Bﬂé@acﬁdr@ %cfomhéﬂy Bar¢ddQB e And
bel\:%é%n ‘?nesféal%ﬁcsx/ arlcﬂu; %ltﬁe r&&%cugeérlm\éﬁ E%( ele qugal;]h%w}ngh ﬁ‘wg gwu%l\?%vgs
W'“‘Bv t'%fn%?" 8%8%8: St‘%af%%/rﬁfrﬁ ﬁuﬁ'@ﬁ’gair'@t/fn@aougte dsavedepsisisiop fits base

jet mlling, fluid bed jet mlling, supercritica

fluid processing to form nanoparticles, high pressure
honogeni sation, or spray drying. Capsules (made, for
exanple, fromgelatin or HPMC), blisters and
cartridges for use in an inhaler or insufflator may be
formul ated to contain a powder m x of the conmpound of
the invention, a suitable powder base such as | actose
or starch and a perfornance nDdlfler such as
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kit of the invention includes two or nore separate
phar maceuti cal conpositions, at |east one of which
weowarasd a conpound of the invention, and nmeaPST/iR2006/003656

separately retaining said conpositions, such as a

contai ner, divided bottle, jgr divided foil packet. An

exanpl e of such a kit is the famliar blister pack .
strengtl axjth therstrongestbasae 2gina te §p0resh IspGgroupa psMeen napeefigsbleaving
grougslicfide Riftegekii(d.g. Oforrt didohitiv €4lfs); ellilfohﬁespaélﬁdlr(ngll@lélhlﬁbnates (e.g.,
mesy?alt‘ég PJOSKJIs%ﬁ?nQQ%'Hp%fE(el Iﬁ&a ke F\&\ ﬁ“‘eﬂé aﬁjé) easggte)f Qr(d%su\‘f&\rates

adm ni s
(e.g. é%%gga*tr%sy@é?ﬂfiﬁﬁiaﬁ i‘ﬂﬁ’s!‘o%tfﬂat% Pﬁ‘éﬁé}ﬂ“dﬂ%‘é’@@eﬁ‘ ﬁ?'@?@&? garboxylate
anioraf pHeadlaté iohd, atd aligxitiése S®epataiger resspash bs MiSaragal” nstbeomede
bettef"i@guuﬂ oup;r ﬂ/ tﬁe%t?ﬂeﬁf WIEI%%I:IH a@&'ﬁmoé J‘&trgfhéal Itaé(\}?dg%ulpé/ mclude the
irections for admnistration and
prOtOBTQRFI ?ﬂ?d“"\ﬁsch a menory aid. Exanples In the foI I ovm ng
exanpl es and preparations, "BOC', "Boc" or "boc"

Enaﬁt%fn@ﬁcsext:&s Nirfe%r & Q%éﬁw& @Jr Q%W&ln sampleBét the SE&E 8f 4 enantiomer over

a racF@‘c é?r‘gﬁ? %f acﬁglé% F%?p% Eﬁ'ﬁﬁ xprﬁ,steg ag %P%?eé\[aggt Il::]nantlomencpg\c/less is
defineld a5’ xdgpy No/deryoldliviheieder, is'tte| raEAt the morebEmantepérdiomerttgthe less
abundiit septicmy! ethyl amne, DVA refers to

N, N- di net hyl acet am de, "DME" refers to

1, 2-di met hoxyet hane, "DMF" refers to di nethyl
Dlasftem*qmﬁq: ehsess” g0 anagasirs, fer giNeREITRM: §ithe el onepiEsiereomer
over b €IS hdvidg 2@t dmdihE iophigstyrddaliasdmb i expiasp an@percdrhgs)’
Dnas{%&ﬁ%rﬁ: }&gi%%eﬁéag ﬁ( )}P'Jurqu hr +11')y\mer% "dr” is the ratio of more, abundant

ni um’hex Iuor ophosphate
diasterperto 3 lepsAbyndapt @Sﬁéﬁ?%f riazol -1-yl -
L/,L/",L/-tetranmet hyl uroni um hexaf | uor ophosphat e,

Sterecl)_sl%&lve b %Fﬁ'ﬁléseﬁeetnéc q}lésf\el[]é%gél&twe 'é%&angﬁt@fhgregf Fe%r to a given

ro'y enzotrlazoqlL g/ rate I refers

pr°°?s§6%9 §°9%{1"‘E"<9M9Pt yielgs gigre ¢f gpesteregigprier. PH?”d?ﬂ‘eéiciﬂﬁiaﬁtﬁfﬁP'“mer

than hfapthererespeciMelyDS" r ef er s to ['ithium
bis(trirrethylsilyl)amde "MIBE" refers to nethyl

ngl‘bl)ﬂergy eaqoa %céwty, ﬁg_g&lev; ec\f gr Sthsgle%ﬁ}/i:tﬂ{/g':“ﬂ%{ levge;ﬁfﬁigstere?fkcﬁvity,"

and yagards thereef, refel Plagiyeorraesss et vigldscproduqts mRing pe pxceas of pep

sterebgbdq@rmém@ybﬁ bl JidsteradR@merT Wiic ®@hRhses bedst AHdDEINY dTee pydsucts.

For ag%g%lf %4 gt &%‘?sm dl?g‘tereorﬁ%ry % qul‘e&l o‘?{ar}?n{ AS&%&RIIW%)# @\ggérgos%rectmty

9‘{’ V(Y2 iﬂa@rﬁeﬁbﬁﬁ‘éaﬂeﬁ sRopiRpfAa.
- di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxyl at e.
Sterg&%gr%rn@ahlg lﬂlCﬁ)Jd (Q%R%H\réqca%}aenngnehercﬁasté%)ﬁ'enéﬂfén'ﬂé’ﬂed and variants

enzo
theregf. Fﬁéﬁfﬂﬁpﬁgilﬁ’?'blt%? %a”ZP'ec‘]fﬁl;??'B%F%*h?t hep MR(eEHHeHHLNBBRY | at
enaniomé or diastwedred thadarCihearithesitgres efendubmetingy be meadurdd(og fo of total
prodﬁcjt%'r %rgpalrgt%eganﬂm& ou‘%ﬁﬂte@oﬁg@ tykd oPgdrL, 74.0 mmol) in
di chl or onet hane (100 was drop W se added a

sol ution of benzoyl chlorlde (5.75 g, 40.7 nmmol ) in
“Sterdpisdmerns’ oheetpiaciifed cobPound jefer Tike prpesite ehantjoredr ebithe swipgtiidsnd to
any N@ster&didomeRGr géon{eﬁl@ %M%@E}Qﬁ kh%%orfw&funé— 2Fohexa?ﬂﬁ% if m&s;iebméu

comm&%%&es %\Q lsttereog‘ngmmal Ocoef 8H')cl:vg ont 1 S %(ter(e]olsox?zﬁrs WO).HU mg{ude ﬁjs ogposﬁe
enaqﬁwwﬂ?\é@ R 8. Zspfigwatiogelts diasterpemersipdieas. §grcarpiwaf4am@n@/5 RZ
configlirhtioh, @@t ddothetrid isBR¥RASYind DRE céefigatiche R BE donflgaraflord S,S,E

confi ca)l?ratgo @Ajd %ﬁggg%gurat\gﬁztﬁa%tlg@ ptn']é stegé &%Q tantla@%% 3)
4.58 (q, J=7.10 Hz, 2 4.74 (s, 1I—|)479(sl
744-764(m3|—|)787-796(m 2 H 10.97 -
11.11 (m 1 H).PYRI M DI NE DERI VATI VES FOR THE
TREATMENT OF ABNORMAL CELL GROWH Background of the
I nvention This invention relates to novel pyrimdine
derivatives that are useful in the treatnment of
abnormal cell growth, such as cancer, in mammals. This
|nvent| on aI SO relates to a net hod of u3| ng such

o I T Y o
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may i nclude other kinases whose activities are
regul ated by their phosphorylation state. Utimtely
w0 b@7atiisvi ty of some downstream effector is nmPOUIBEH03656

by phosphorylation resulting from-activation of such a
pat hway. The serine/threonijne (SfT) kinase famly
i ncl udes nenbers found at all steps of various

enantignipn Alsilrstpntislly purel digsteroradr (i Adugriantraiereqfiofen (esepchively. to a sample

contdiriHatel RrddidBes Srlldntlcﬁrfe@\/& Biastére@fiertwhin conﬁprfséﬁt ®JaktiaBbut 5% of the

samp?1 ﬁ’ ea‘?r% g{engﬂlo?\gré ar% glt‘a)stgg'd e? hg&pnlg% tYﬁ“?élJrg %\ Rtgomer or

tors resu

diasterggines woild porreprese fossamplas PaYBe 2k ﬂe orgte@é@mt %%BGP% ) ‘pure
stereStSdMefr O*puféren@r&tbrhtbﬂ "furedigdteédines yaridivedEin®, thesant] refergresmattiveip, to a
samgl coh B G, s ref B} discfloplBh Wil Fopprses atcaa b
99.5% ghihe §ampln & opaies R ShaRfemers ANY JasiRioMsER A PYIE GRATLICNGST BePure
diastesaaat wald dodesppiiditv sahhpes havigyal e dr Bawbf abaoit 89% begreata.

advance mtosis. It has been found that the Aurora

ki nases are overexpressed in tunor t i ncl udi
"OPPESie SREHARR cefersp 8 goECg ity @ "%r?b‘p?r@lﬁ’é%%tséé“"“’h}%agﬁ PF%&RF“CG
molebi8® fmbichrmapbe dutairad dy lovertroet ottaevsierbwnlc icelaers piftheoefergnet molecule.

For &&ﬁbl& S reRficd RdIdRuR had'd a@olué%é?é&he%éa‘ﬁo@h@%tlkm QWH 1S

R e S e T A T g ke L
molepiiRtas, S, T hksolaigrsterepchanticabeosfidyralien. thea the@nms&etr@ntlozeahaarﬁﬁ
sterdo8RAchll doRuiafiorUsid 8@n St at es Patent Nos. 5,962,312 and
5,972,676 (a divisional fromthe '312 patent) whi ch
relate to Aurora 1 (AUR- %Psond Aurora-2 (AUR-2)
Enapmsygc@kjtnglgg or rﬁjcqfege@tlwp fw@aty,qgm@@ r each enantiomer (or for
sachEraoReREi i @ Hair SralabiBreothbrs)Su @ Sorigdiindulidebisg chemtcali redotian or
convaBh aﬁburﬁ% ecca@&atgéﬁor% DR tggm%cé;pr@@,o%pept' des,
assays u I'n peptl es, and net hods
B el /&L, nglnflo- teeg tthie—§,0 Feg@ ng. The overexpression
,ﬁur OT 1Kl JfAS&ES pecfialty|Aurora-2, in tumor cells
|Rtffes zlm attraJt | v[e ?gr gee%9 for drug intervention
wheramfd andit- pothe nstiorder atsrcosstantsderitifid eoaversianshthe tSuaridt Rrerfaptiomers,

resp&gl’i@eh}r L) én'ag(m&@nje|theq\hl¥Ha§I§sQ:BnétdEts'7&ﬁB/e & )éﬁ@ R-AEnti6AES, Qéspeéi«%’y y is
rtlcular for colon cance

the 8GR SRR SU8° SRl PP P e aIB T aets SRP e product and
substate (reactdat)naseecivalii bi t ors which are able to nodul ate-
(reduce) that activity of the Aurora kinases in cancer
.. cells. Accordingly, ed ex d
e vatior G5 i Reline b Seriadng el Bels T Brambie buyrc
acidiromwireacembaad wits trivgiyrirearidian amelsifiery@ef arkbi¢) at I0F@ and kbt ment
of abnormal cell growth, such as cancer, in mamals.
.. The present invention provide nov& c@/r I di
SOIYR FALE [V T PP RITPRISIRS 7 ARTKSPY BB ORI PR
stoiahfomitie ommon-stosbiepetos armgunbef onreor ionrasplvent neolegules EAK sthmpk,
HgK Aurora 1 and Aurora-2, and are useful in the
L e e A R s e
non-gfoichiometiid amdunt ofiveleei n Ar is 111 or a pharnaceut i cal ly
acceptabl e salt thereof wherein Kis C(R1) or NMis

Phacrgtg%)%u?c:ﬁlél dégegtablsé °8n§ sa’\é SCBI e%doq hg&lgg #f«#@ Btcor?'\ﬁe%g Sp%q or

base agdjtion saftpy soh/z(t@_arm:}rﬁpskgﬂclalmeg @2d wogey@ﬁy)punds which are within the
scopeldEEoue® Jndbikd! [uddment, CGbIGEr P& ih borddct Wiad tRehisalds\k patiertSaithout
C6) perfluorinated al kenyl, -(C3-C6)perfluorinated
al kynyl, -(C3-C7)cycloal kyl, -(C5- G o)cycl oal kenyl,
- (C6- C10) bi cycl oal kyl, -(C6-C10) bi cycl oal kenyl, -(CrC
9) heterocyclyl, -(Cl- C10)heterocycl oal kenyl
- (C6- C9) het er obi cycl oal kyl ,
- (C6- C9) het er obi cycl oal kenyl, -(C6-C10 )aryl,
-(Cl1l-C9) heteroaryl, -(C6-Cl10)perfluorinated aryl,
-(CrC 9)perfluorinated heteroaryl, -NR3R4, -OR5,
-C(O R5, -CO2RS, CG\IR3R4 - SR6, - SOR6, - SO2RG,

NN R IS N A R I 17NN | R IS 2SR IS S A I | R IFNAN ™ 2N NS
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R10 groups; RE and RH may be taken together with the
aton(s) to which they are attached to forma
wo @20y rhet erocycl yl, -(C2-C  0) het er ocycl oal ReTyB2006/003656
- (C6- C9) het er obi cycl oal kyl ,
- (C6- C9) het er obi cycl oal kenylg, wherein said
-(C2-C9) heterocyclyl, -(C2-C10)heterocycl oal kenyl ,
undue (RBiyClHBdtvetaiergib rasyaise ahd the likencbmnieBurge with a reasonable benefit/risk
ratloOa)nh@\‘f&(u@%r‘fl&’e?r'u@é’ldg@@él are optionally interrupted by
one hree el ements independently selected fromthe
group conS|st|ng of -C(R3J=C(R3)-, -C(O-, -(C=NR
“Pre-8atalyst’-qf CalslyNRre8R4Yr- refersGo RcHIMOUD) orﬁeﬁ—jp,f con(peN;dN.ﬂ@( Ty ORvgted
into & &deffelitBtbuse. - (C=C(R3) C(O) - NR 3R4) ) -
-(CGRIIOORG)-, -SXR-, -S, -0 and -NR3-
wherein said -(C2- C9) het er ocycl yl,
'Treatt(xgjzef@g@g mearsirdoalizeipting lki*emtywp the progress of, or preventing a disorder or
conditibiRvwhlh shdliemippieyY,Or tbqiré(/héhtmgﬂﬁie or more symptoms of such disorder or

4
condltl{)%s i %1 gl;ege;;ggl eyat% &at eléﬁr%y as héﬁnQP.Hm%Qngt' %élb]%}’ght ly

nol et
sel ect ed fromthe gr oup consi sting of hydrogen,
Tablé&hiﬂigﬁmrevilaﬁaﬁBusedN%ughflﬁN\e spédificatiod) al kyl , - (C2-
Co6) al ken -(C2- R3R4, - CR3=N- ORS5,
) L ( Cq é( ; fAb %{-}%L\l ~NRIRA - ORS
Abb(f@@i'@?) cycl oal kyPeSCf'f{t'BQ 9) het erocyclyl, -CX2R5,
Ac CONR3RA, —SR6, - &b, - SOZR6, - S(PNR3R4, - NHCOR 5,
NRSCG\IRSR4 and R BPOPR6;  RH IS a substituent
sel ected fromthe group consisting of: (a) hydrogen;
AgB) - (C6-CL0) aryl agficanggitdginet eroaryl, optionall'y
a@ubst ituted by onequeoust hree noieties i ndependent 'y

=d from t he o
Eg el L eh ( q@r)‘”ﬂ(@cﬁﬁif%ﬂ %h@éphlﬁ@ OQ,
) al kyI)2 (c3 &‘i\b‘g By Ry RpD-2-amitgstheqesyiion(s e cd'
R){BE.'Z—-!E(EQ) het er ocycl®H-22¢ lﬁ]}(@ﬁmbt\@wlgmsyﬂmo)—es KRBRethyl-1,1-bipheny!
ESO2( Cr - C6) al Ky y,npi gycl oal kyl, -N((Cr

) (SO 2- k S

T o (R

BE®Pal kyl ), -N((C gzemg(@wmmomnp( 45@6,6'-tetrakis(triﬂuoromethy|)-1,1'~
2( C3- Co) cycl oal kybphenyQ( &t C6) al kyl, -0-SO

al kyl
‘@f%@ )é(qw‘@?*)z%@f CB%X/@ H‘% 5 ?%ﬂ%g' qo(c
(BToNRY y1 - ODEIE o @Mﬁb‘gﬁeh'w) 117y
(P Enedrer Ioarlylk | -( @)(igﬁbué(d@ﬁén@bkqsbhmo)@@@n%@wB-

JB%QQ@/C oa
(éj het er ocy);cl yI %)9 %%F%h%%ﬂmt)é?g%% -C(O(C

HEB) al kyl - O C 1- 88 %ﬁ(fewenv'e@mrert PR

R)W EIBHE®) cycl oal(lk)},(G 6-&|’thenﬁmw bls(d|phenylphosphme)

R al kylgy.+ i en ino)-
(_)g,gﬂgl(ﬂg%ﬁﬁcé@ a k)3;|()) 2( )@Néﬁl&(%a@ﬁ%s&%@{a@éﬂé&%mph yiphosphino)
C6) cycl oal kyl), - fte -C6) cycl oal kyl) 2 and
(S) SORRRIFHER Vher ei mS)s(a)r@ ~diEideo @ EOYimathgy-25¥-bis(Eligienylgpsphino)-
heter oaryl are Opt1I1Q[5]§Heh¥| [ nterrupt ed by one to three

ments sel ected I St of -S-,

I 1?, N, - NH an<§§ SR {?b‘g 2‘#“8)%“5?% - ( C6- CL0)
(*aﬂglrlaMeBlTlﬁq\lel C9) Iﬁ@t(é)r%%nby(dlpawa'lpbvphlmiéwi §/6ft%1§él§’fhvlo3?er

- (C3- C10) cycl oal kylhet¥blpithibpheded) het er ocycl yl noi ety,
Band wherei n said bgCS Cl10) cycl oal kyl or
-(C2 C9) het er ocycl yI i eties are optionally
BsbBeGlt ut ed by onéenzylbropydecbepryiaiierdes sel ected fromthe
group-conststimyg—of—hat-ogemn,hydroxy, =TT Ca)arkyt,
-(Cl1-C6) al kyl -P(O (O C 1-C6)al kyl) 2,
- (C3-C10) cycl oal kyl, -(C6-C10)aryl,
-(C2-C9) heterocyclyl, -(Cr C9)heteroaryl, -NR3R4,
-NHSO 2(CrC 6) al kyl, -NHSQ2(C3-C6) cycl oal kyl, -N((C
Co6) al kyl ) (SO 2-(C1-C6)al kyl), -N((C C6)al kyl) (SO
2(C3-Co6) cycl oal kyl'), -N((C3-C6)cycloal kyl) (S0 2-(Cr
C6) al kyI ) - N((C3 C6) cycl oaI kyI ) (SO

o o S N NN S ~NA P~

, and




-NR3R4, -OR5, -(C3-C7)cycl oal kyl,
- (C5-C10) cycl oal kenyl , -(C6-C10) bi cycl oal kyl, -(C6-
w@l@ybrayel oal kenyl , - (C2- C9) het erocycl yl, PCT/IB2006/003656
-(C2-C-| 0) het erocycl oal kenyl, -(C6-
C9) het er obi cycl oal kyl , - (CgeC9) het er obi cycl oal kenyl
C6-Cl0 )aryl, -(Cr heteroaryl, -C(OR5, -COPR5
Abbrle@iIlRBR4, - SR6, -[ESEBiion- SO2R6, -SOZNR3R4, -NHCCRS,

BOEI s b , L1 dllu Lé dl' € llle Sdaire oOr

different and are inge ngentl sel ected fromthe

Bt oup consi sting b&FZ°-r@E° 1yt ?¥<d5?ﬁ§“y'am“°> e e each
R7 is the sane orheghfiidrephesphateYl and Y2 are the sane or

(rRAish-BeEEOt and arq)lﬁ)d wm,ﬂanyh;( 3§q>lzect ed fromthe
group consi sting n each R7 is

the sane or diff etl‘séwhe"{pfoiﬂjﬂﬁmleémeéﬁné gﬁgﬁ"”e
(RifrgeBRIdent | y a |(irnkebis(@RAiR sdittedahesbhlarmatishe gr oup

(RS 'LBPES ;19 of CRSR%-bis((z_@(d%f)zs@ﬁﬁawpgos_pﬁé@oj_ethane _
‘S??é R3) (O - Ngﬁzﬁ%}kgp@%ﬁﬁﬂﬁ&eﬁﬁ%”°‘1't'

-N-C( O R8-, - SQr,butogycarbogyipygpligine NR3, wherein L1 is not
Bss C(R 8) =C( R8)- OrbrosidGr pWwhatd-bédzedsulichyi s N, and L2 is
g ot - C(R3) =C( R3) o -CC- when Z2 or Y2 is N, qis an
I nt eger fromO:ohoy L1 and a substituent of A, or L2
nBl a substit uent™ BV thi¢An be taken together to forma
t-Bu( C5- C7) cycl oal kytbdtiary o8- C10) cycl oal kenyl ,
Bu; .% C9) het er ocngtygb?t&rmng T beser ocycl oal kenyl,

G 0O)aryl and teroaryl, wherein each of
BRI - (C5- C7) cyclR?éﬂSPthe”'a(yci'}mX@?o) cycl oal kenyl ,
t+BuQG2- C9) het er ocy clitiylm tertie@Ducliy het er ocycl oal kenyl
guoiR- C10) aryl andteﬁu&r%utﬂ%fﬂ?éﬂ%? oaryl is optional I y

|nterrupted by one to three el enents independently

ENact ed from t heSgMBIFsiOREY ©f98g of - C(R3) =C(R3) -
(ﬂ—ﬂm) - (C=N- R3) R)~ (+)(s!§:lnhb>bdl@§m%y¥)meths(lmbﬂ$¢hN€R8)\0n0ph08phine
CAdB%P(PBé) - (G rﬁ&ﬁﬁ@@g}dﬂ%’&)%boéme-z 6-uberiz646.3 WADiEES) - .

2-, -S— -0 an erein each of said
(CS C7) cycl oal ky?'meth‘(l@@"y&%ﬁsglﬂ)%ﬁ\é{;al kenyl ,
Cbz( C2- C9) het er ocychepkylexpegrbopyt2- Ci o) het er ocycl oal kenyl
cois optionally subﬁmaamb.qnh"wdbiueone to three

substituents inde e | ected fromthe group
X consi sting of hal 1pagcp‘% 2k @%?%% CN, -N®2, -(C Co)al kyl,

CnTORIFBIOS C( O) OR 1622+ b@g@p@arnj_o@osp@gfglm havingart6- fCH»),~O—
-NR16C( O) R16, - SQERMAinking @ &6’ REBp2 atamsl ot RIHSR BID (RN, 14-
and Ware the Sanlgs ? élwdanw?rfoﬁ;]gq%ﬂ);lﬁ%%% tatrra% c?r@%q P dloxa- of

i ndependently sel et r0u onsrs
-CR 8R9- , - NR12- dibenggl@myloyclodg ( C=N- NR3 R4)
COHC=N-N-OR 5) -, -{,ECsfciddRddiens - ( C=C( RS)C(O) NR3R4) ) -
(Ré-g %5@ J C( O) CRG?/\%R% 1'Z%IS(dlphgﬂy?nosf%nné(Qgglg%eé( ?Q%$ lk\)lcl?n or
r bat oms sel ect-&diagabisygiol2-34loctgne  or Ware

DRst i onal |y fused dig-balylrazetiradpstatm sel ected fromt he
Dgg oup consisting pf. dméa%%%@ §M§L@§EA@/|

C2- C9) het erocycl and -(CrC
het eroaryl , i‘éldﬁzaé’%% eIy -0 %\‘% ®3- C7) cycl oal kyl ,

DCE C2- Cg) het er ocycdlwcphexx(l@oommqlear yl is optionally
ad nterrupted by ongadi@ednithi€sxcgisenent s i ndependently

5t o R o

(C=CR3)-, -(C=C(R3)C(O-NR 3R4)) -

(C-C(R3)C(O)CRG)-, -S@2- , -S-, _0 and -NR3-, and
wherei n each of said -(C3-C7)cycl oal kyl,
-(C2-C9) heterocyclyl, -(C6-Cl0)aryl, and -(Cr
Cg) heteroaryl ring systens are optionally substituted
by one to three substituents selected fromthe group
consi sting of hydrogen, hydroxyl, hal ogen, -CF3, -CN,
-N®2, -(C CB)al kyl, -NH(Cr C6)al kyl,
-NH(C3 C7) cycl oaI kyI -NH(C2 C9) heter ocycl yI

W P~/ ~NA M~

o, o



-C(O((C 1-cv)al kyl), -SQ2H, -SO 2((C1-cCo)alkyl),
- SO2NH2, -SO 2NH((Cl-C6) al kyl), -SO 2N((C1l C6) al kyl) 2,

wo bHS02(16LCL- C6) al kyl ), and -N((Cr C6) al kyl ) SO PCT/IB2006/003656
2((Cl-C6)alkyl); R7 is a substituent selected fromthe
group consi sting of hydroge hal ogen - N2, -CF3,
-CN, -NR1IOR10 , -C(ONR 10 -

Ab!ﬁé\@tl% 0 -SRlO,Desdﬁmvmm
‘ '. N N ~{-% » - < 5 .

C6) al kyl, - -6
DJ'°(EC2 C6) al kynyl ﬂQSGQFD%?@éFWP%'Fﬁenat ed al kyI - (C2-
(RByperf | uori nat ed (4R, WQ-I)I—ﬂ-l%pfO@ﬂﬁﬂ@@,ﬁDﬁﬁ)dedxwﬂ khat ed
al kynyl, -(C3-C7) g ?é L gal j&, E@ C10) cycl oal kenyl ,
Ci _0) bi cycl oa 1 cycl oal kenyl

(B %t@' PéY¥het er ocyclHf) (‘)-4( is( %TGT%P*&“HKWPW&F%@HW“WW
DIREZ5- C10) het er obi (dysmbmﬂjlétwlamme (Hunig's Base)

oMap6- C10) het er ob| oYY, g,}ng@#,grﬁ,%lpym—rk% Cl0)aryl, -C1-C9

DM:et eroaryl - 15% ﬁgr uori nated aryl,

Cl- ©9) perfl uorl a9 e ar yl , wherein said

DMSOL- C6 ) al kyl, - o»tgBlmkkenyl , - (C2- C6)al kynyl,
oM C7) cycl Oa| ky|4+46-@ﬁ;r%tho§}1@i @eréhﬁ’Qlyff-ﬁfﬁiélthylmorphohmum chloride

RREEEER ool e b RO e e
(S.68- Qyﬂbp&‘et er obi (fyé,|2(bg§|((2§' fSS) 2,5-diethylphospholano)benzene

(R @;ﬁpr@ﬁ}m; S l(r) g ?l G¥cl, 08 (leRBRY-2, SQQ?rowI@%spwaJ)ﬁédébne
S 5 gﬂn t %FS% y ) 3 El%fs& bl'-;? Hﬁ)nf § dlﬁetﬁg%g@%gﬁﬂ%%zﬁe

(3 8]-¥e-PEEHPP om t h e @1‘ 8[?&((8%ﬁ@r?s'ft"i’"ﬁ@thldfthFﬁﬁd\a@@*@ﬂzene
ghydr oxyl , hal ogen EnafibsslectivitNvalueNDRtio of dpecifichy) @hdtitlts for each

“NH(Cr C 6) al kyl
- NH( C2- C9) het er ocyclr:}!‘lh’j& %ﬁer@@%&@ 9@1%§ér?mqg Cherml—ﬁ'f?raglon o
9) het eroaryl, -N(CeVe€BYal kyl )2, -N((C3-C7)cycl oal kyl)
EBCI - N( ( C2- Cg) het er(dyrethylinBoprogy)B@yIEIB)dimide ) 2,
( EFee§9) heter oare)fér)hor%enc el (oﬁﬁ%cﬁxuﬁf Leactagﬂ C 3-
)cycl oal kyl, - het erocycl yl, - Cl0) aryl,
99 O ©9) het er oar ”“’a‘i" - C7) cycl oal kyI
er (C2- C9) het er ocyclepantom@ea#o - C(O) ((C r C6) al kyl ),
£t SC2H, -SO 2((Cr Gayel kyl), -SO 2NH2, - SG2NH( ( Cr
LR 2lkyl), - SO 2N egem kyl ) 2|
HSO2( ( C1- CB) al ky'1y"™ N((C r CB)al kyl) SC((Cr
ES¥)cal kyl); R8 and eRg' apleteeach i ndependently a
Esobsti t uent sel eCtd%d'\yfdtm:m t he group consisting of

I%Zogen hal ogen,, {? )aI kyI
Ekk? C6) perfl uori na e - écycl oal kyl ,
DPEs- €10) cycl oal wevf§flu0r°pf(9@w d@mwlsmey ndal kyl ,
(REEBLRELO)ANEE y | oal1kiehiy(2R, 411)@2-mjyme¢$hmw§fér;dcene
Fido&2- CLO) het er ocycglffﬁazjo%rﬁfmyelthoxycarbonyl
C6- C9) het er obi cycl oa r“%
‘{06 C9) het er obi cy&f F%? ?%ﬁphy (C6- ClO)aryl, -(Cr
hg9hhet er oaryl , - ( @6urS]l@)ipe($)| sscondisat ed aryl ,
HE(D@BCQJ perfluori naﬁ(@—ﬂyd? &ﬁ%@ﬁ&gzmeo@thgneét%@ sddC
OG)aIkyI) ét Jal kyl) and -P(O (OR
2, wherein sai c? éi 06 al kyl, -(C3-C7)cycloal kyl,
HO(PCS C10) cycl oal kéWﬂrOWI%bm@yl@obycl oal kyl, -(Cs6-
HoEY) bi cycl oal kenyln. hyd(o%ﬁi%}rl%%le?r ocyclyl,

C10) het | oal ke
SR eréb?cié|°Siﬁw&?row-’i“%gfh@s-ﬁ%é%%Pw@mfmeny|
HPtEs- C10) aryl, - ( bishegyareense éraddhromatogpiy C

T=Co)arkyt ) —ang =SSO~ 2({tCC8)yatkyr)—substTtuents—are
optionally substituted by one to three noieties

i ndependently selected fromthe group consisting of
hydr ogen, hydroxyl, halogen, -CF3, -CN, -N&2, -(C

C6) al kyl, -NH(Cr C6)al kyl, -NH(C3-C7)cycl oal kyl

-NH( C2- C9) heterocyclyl, -NH(C6-Cl0)aryl, -NHCr

Cg) heteroaryl, -N((CrC 6)al kyl)2, -N((C3-

C7) cycl oal kyl ) 2 N((C2 C9) het er ocycl yI ) 2 N((CG- a

o, o




fromthe group consisting of hydrogen, hydroxyl,

hal ogen, -CF3, -CN, -N®2, -(Cr C6)al kyl, -NH(Cr
w@sjoalokabg - NH( C 3- C7) cycl oal kyl PCT/IB2006/003656
- NH( C2- C9) het erocycl yl, -NH(C6-Cl0)aryl, -NH(C 1-

C9) heteroaryl, -N((Cr C6)akyl)2, -N(C

3- C7) cycl oal Iiyl) 2, -N((C 2-C9) heterocyclyl) 2, -N((C
Al@ore\,@trd)ro) aryI )2 - Dedchiption C9) het er oaryl) 2, O(Cr

'.' gy occ':" AN = =
WG 62G oyaryl, - e cycl oal kyl ,
IPAC C2- C9) het er ocycISmea“@OZH ~C(O ((C 1-C8)al kyl ),
PrBERHL - Sq 2( ( Cris&@dmgl degtade, - SO 2NH2, - SO 2NH((Cr C

S0 2N al kyl )2, -NHSO
@)?}leﬁg&%ﬂaﬁkyl) ( U ' SO

2((Cl- 08) ai kyl ) : %*PBW'P rﬂpa'ﬂ%rfe@%“@éﬁéldia!@PP%kﬂh%?ﬁw%;
(RStoSREH®Sar e as (RBf)-mfd)-2bove; Z1 and Z2 are as

defined above; Yl o?dﬂgny\ﬁgoé%ﬁiﬁo)%%o%meﬁ'ﬁlqlcﬁ:ibﬂc\!)@lph hr
éﬁsdf@?fl’ra@ defi ned(@\?%e Qis as deti hed above;

( e ¥ above: (§§ ‘defined above; mis as

defi ned above; n K@hawlmjea‘phne)térratﬁQ)WBthyunmyhéﬁlpmﬁphine
kdgbsned above. Unb&ggs,uﬁ,tr@t(%t@tdlgﬁgzg\hese t he conpounds
Kpf formula I and !(”ar referred to hereinafter
collectively as ﬁé ounds of the invention." In
Keffe enmbodi ment, Misterdry rategonstrnt led- cefiisoantipmeeit, Qi s
KGR 1N anot her endaguits eastant iets- beRshantoheer br i dged ring

sel ected from i sting of a 2.1.1,
Lé‘:? 1, 2.2.2, 3. 2'tE'ﬁm%{u%H§m%§%%§ 3.2 ring system 1In

L&MSt her enbodi nenf'q“'d(ﬁhf@a@@'[é?hydf‘ﬂfs BPackoneeiVect ed from
LbRe group consi st lithgmafisohppyiamgen, hal ogen, - OR5, - CF3,

T ICN, -(Or g | kenyl - (C2-C6
I'&%yl (cz(cs)cgt}if%ﬁg%af“ngwﬁh%a eyl - 2

LCACo- 06) perfl uori H%P@&OB’PRWVPMXY'?@ C6) per f | uori nat ed
LEWiRynyl , wherei n 8Ri6d-teifaBeithy@pedidey| , - ( C2- C6) al kenyl ,
Lo (C2-C6 a I kynyl, jfdssipstituents are optionally
Msubst ituted by one b’ol three substituents independently

Sel ected fromthe™ up consi sting of hydrogen,
Meglzogen, - CF3, - NOgthyle@\ghlorideCr C6) ai kyl ,
Me( C2- C6) al kenyl n{e@r-.mal kynyl , - CR3=NNR3R4,
=N- CRS - @) N-NR3C( O) OR5,
ME R3R4, - l\l @%&ke)t?%%o !I)(u% one
MePH2- C9) het er ocycl”}S*FhV'al R5, CO\IR3R4 - SR6, - SORG,
MeBN2R6, - SO2NR3R4 sodidkHaEinide- NRSCONR3R4, and - NR

mee@2R6. I'n anot her, nmgmogr(ﬁmesu,&&%? D) and Dis

sel ect ed from th consi stin (C3

RIS (ERCLOPEGEYImalplosphinoTmethane

(S, {Smarﬁﬂm\)obr cycl oal(&§)-(-)-22-G6K YO Nadirostiaylapaddk ghgry))methyi]-1,1'-
- (Cr CgJhet erocycl yfs d,phg,@phg;pﬂ,ga)féegér,gcycl oal kenyl ,

het er obi

0knet or oni oI i Rilegretviamasidnpyiag 14125
-(CrCg) het er oaryl f][h@lr%dm@mhosraiiegin (C3- C7)cycl oal kyl,

(Rsor C10) cycl oal kemyk).o- (dSoﬁ@ry@wosQBth)erﬁét%JyHM'-bmap(r@ﬁ G

P&EF,%I cycl oai kenyl Cr
Ci o) het er Ocyg’f(& g’r%ﬁhnp)propane\éu }oXm heid

MP&Cs- C9) het er obi cy’@b@aﬂﬁw

mp( C6- Cg) het er obi cyrcelt.Q@bA{,Qnyl -(C6-CG O)aryl, and
M(Cl C9) het er oaryl Dsu é tf are optionally
Substituted by on&PHCATRLHIBY i t uents i ndependent!y
M8Fect ed from t he mgihguiprtiznpbgy steg of hydr ogen,
arogen, —CF3, = NOZ, = CN =TT C6)al Ry,

-(C2-Co6) al kenyl, -(C2- C6)al kynyl, -CR3=N NR3R4,

- CR3=N- OR5, -CR3=N-NR3C(O) R3, -CR3=N-NR3C(O) OR5,
-NR3R4, -OR5, -(C3-C7)cycl oal kyl,

-(C2-C9) heterocyclyl, -CO2R5, -CONR3R4, -SR6, - SORG6,
-SO2R6, - SO2NR3R4, - NHCOR5, - NR3CONR3R4, and -NR
3SO2R6. I n anot her enbodinent, Qis C(D) and Dis
selected fromthe group consr stl ng of -NR3R4 - OR5,

~I ~\ - NSNS N P, ™~ NN NS




- CR3=N-NR3C(O) R3, -CR3=N-NR3C(O) OR5, -NR3R4, -OR5,
-(C3-C7)cycl oal kyl, -(C2- C9)heterocyclyl, -C(O R5,

WO g02R®159¢ CONR3R4, - SR6, -SOR6, - SO2R6, - SO2NRBERHIB2006/003656
- NHCOR15, - NR3CONR3R4, and -NR 3SO2R6. | n anot her
enbodi ment, A is selected fgomthe group consisting of
cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

Ablgre,\hanheptyl cycl Desz:tlptlon cycl ononyl, and cycl odecyl

NI ndependent ly sel ect o rom t he r%Noup consi st ng of
NRydr ogen, hal ogennosY(gtgitrobepggpe sul (Cr C6)al kyl,
(RREIORBIGS | keny| , GRIZ() ZBYialdppenylphospBRIEibkchRZRtept-5-ene
LR3=N- OR5 CRB—Nf Q)o%han%l}!‘aue%%r@ ORS,

Pd?’ﬁ(ﬁp-pég) het er ocycF";"/th?'%[-1 ﬁ(%@"eXYIMQ’o)fermﬁfd'”m%
- SOR6, - SO2R6, - SAeMNsERethaneMHDER15, - NR3CONR3R4, and
(R, MR 3 R2FRNPHO SAN QLAYES, 4 FE5E) D BLARIMyI-7-phdsBhadicycio]2.2.1]heptane

P C5 C10) cycl oal keﬁ%l y optionally substituted by one
Po three substitu® i ndependently selected fromthe

PoPoup consi sting &Phénydhesgrite hal ogen, - CF3, - NO2,

Prfd, - (Cr CB) al kylripherlyfedin6) al kenyl , - (C2-C6) al kynyl,

R )

(S)HREAN E@Q?ﬁ ete r ocy &Py 12€€®PWV'PW§E’JZF¥3 [2 lteexmmhane

(RSP - SOR6, - SO2RGyY- bs@@(ﬁxﬁﬁﬁ&hylbd&j@(ﬂ@ - NR3BCONR3R4,
and -NR 3SO2R6. | gs R ?HRBQ J’@‘Qiﬂmmﬁel s sel ected

fromthe gr oup cons ent en
E&Reny! cyc|(’?)r{é&t[7e heny@ﬁ%ﬁpa'g@i’*éeﬁx){“'Phe"Y"2*°XaZ°""e
PRES ononenyl, and ppyekiodttbin@iethasgsuifanizakily substit ut ed
pPy one to three SWReyi tuents independently sel ected
romthe gr oup consi stl ng of hydrogen, hal ogen, -CF3,
e, -on, - OSPRPRY I - (C2- 06 a I kenyi,
(R)(@F@Sb’sal Ky nyI (@%ﬁmmhenvlmsﬁmaﬂe :
Py 8&RB=N- NR3C( O R3 be%aﬁ&ebm- i olidind horidaiRo,
-(C3- C7)cycl oal k¥| QC% %@%cycl 3%%5% C(O R5,
- CCPR5, - CONR3RA, "ORgfeorop - S2RB, - SO2NR3RY,
(RNPWBSRA 5, - NR3CONKBIRA):-1-GriphenyiRhasptipmb nanhihy bispsiingline
RaNbodi nent, A is Rak&rickl) het erocyclyl, optionally
rpUDStI t Ut ed by onet.a.Lhige substituents independently
sel ected fromthe group consisting of hé/dro en
Rlal ogen, -CF3, - N@m tewrature@ppe@mewr) Cto25°
ske( C2- C6) al kenyl , -s(6sBate) @kdggtiidiar raticR3=N- NR3R4
spCRS N—CRS CRSC%E% C(O R3, -CR3=N-NR3C(O) OR5,
- NR3R4, - cI oal kyl ) .
RSB or ooyl yi « (43 56 rEhbeans tEpistateninbpgghinous ac
- SOR6, - SO2RG, -S@tNRSR&rocycM‘KB&ahﬁgte lighiRBCONR3R4, and

( H §$9§)%§Hos bn an klﬁéeé'SQWbQQ'bUt?lrﬁQ]tﬂ%hbs%hola
C10) het erocyc Ik substl ut ed. by
3RS 10 thr ee. subs it BEHTSUTHEUTEY breT OB BrRET T
TARE group consi st ithF-agdbehzotiimeady])-1H8 oigamethy@RBiuMm- NO2,
-CN, -(Cr Co)al kylgiranicfoboae a | kenyl, -(C2-C6)al kynyl ,

FEBER. N ) or. s IR R Ty by oy

- (C2- C9) het er ocycImgthyl-pr@e@ R5, - CO2R5, - CONR3R4, - SR6,
(S)Ep - S2R6, - S@)mebumﬂﬂﬁml)ethylm%ny@ﬂd
-NR 3SQ2R6. I n anaqt enbodi ment, Als -

C9) het er oaryl , optmcg L\’i’r?’ﬁf Qubstituted by one to three
substituents i ndependently selected fromthe group
consi sting of hydrogen, halogen, -CF3, -N®2, -CN, -(Cr
Co) al kyl, -(C2-C6)al kenyl, -(C2-C6)al kynyl,

- CR3=N- NR3R4, - CR3=N-OR5, -CR3=N-NR3C(O) R3,

- CR3=N-NR3C(O) OR5, -NR3R4, -OR5, -(C3-C7)cycloal kyl,
-(C2- Q) heterocyclyl, -C(OR5, -CO2R5, -CONR3R4,
-SR6, -SOR6, - SO2R6, - SO2NR3R4, - NHCOR15, - NR3CONR3R4,
and -NR 3SO2R6. I n anot her enbodinment, A is selected
from t he group conS| stl ng of oxazol e, | m dazol e,




-NR3SO2R6. I n one enbodi nent, the invention relates to

a conpound sel ected fromthe group consisting of
wa@oeopomids 1 t hrough 490 as described in the ERenm2066/003656

section of this application. In a preferred

enbodi nent, the conpound is 3sel ected fromthe group

consisting of: N-(3-{[2-(1 % 1 2-Dioxo-i

A}Sbt@wétfdha tri cycl Olllﬁséilpﬂon

\v} Uubuu l—\ } II IIU
ERTTS or ot nyl - py T R PR NO SR RST Y BPh iz
-yI) N- et hyl - neth@%émpﬁaﬁﬁam de;. N-(3 {[2-(1
(SvigAranesul f onyl «§)- ﬂ{(&zt%uﬁjlﬁﬁhﬁé{)ﬁbf@[)%e&yl}methyl-phosphany!} 2-
. 02' 7] dodeca- 2(7) ?Fet ri.en-4
Iamno) 5-trifluoro aI pyri m di n-4-yl am no] - net hyl
Bpyridin-2-yl) - l\l—"f?é’taﬁ?)?fﬁ*é‘? hanesul f onam de;

TRsMet hyl - N- ( 3- { [ 2-NEBehydrblymenyipatel-glamietaa@siiohi€ydad o[
16-3. 1.0 2 7] dodecasa(of kin nﬁ?bro'?netcrlﬁzlsﬁifbafl

Iamno) 5-trifluorone {ﬂ gly n4y|amno] met hyl
1¥'pyr|d|n2yl) Nt HARXSHA 3% hani de; N (3-{[2-(1
TBFAza-tri cycl o[ 6. 3etibhydﬂa’turan _ _

T(gdodeca- 2(7), 3, 5-gif jaff cfiombidgibghg) - 5-tri fl uoronet hyl py

di n-
TME;ﬁL\am no] - met hyl YN deRmsthyr2-¥peedimintet hanesul f o
Tivei de; N- Met hyl - N trimethyisilyl
trifluoroacetyl - ithi) or digleh@hselio- i *- epi azano- napht hal e

_lyl%{rr\lnEno) 5-tri 1 udFSREYIOMmMSPYIME ISRy | ani no] - net hy!l
is pyfier di n- 2- yl ) - méisthuAesimethybamitansthane buffer
ﬂmmbtmyl 6I\F|(3 {[Z)b(?ﬂzyﬁ’nni’eﬁﬂvlahﬁfoﬁlaah)ﬁyﬁr@qdb 4- epi azano- nap
n-6-yl am no
Tﬂﬂﬁﬁﬁor onet hyl - p3‘/2ralli_>nr'rr1]od2 Wycﬂoxywetn\mnd? prﬁ%?nﬁ ?l} pyridin- 2
TSyl ) - net hanesul foﬁ%?M‘l%@"tO“N-”?sB-f‘{”ﬁ"Z (9- Met hanesul f onyl -
pyBA3, 4-t et r ahydr o-phrastduspisaivainecinapht hal en- 6- yl am no)

R-trifluoronmethyl - gyhk pidip- 4-yl am no] -nriethyl }-pyrid
V|n 2-yl)-N-net hyl - y hg%]resnﬂlfonam de, and

“ar maceut i cal |y a‘(f,e@ BYMaRY Beresf t s t her eof of each of

5 t he foregoi ng conpounds. In another preferred
Sorf i R es aﬁdﬁ&aﬁ@%%&f P\tltr&%_af srb\f@mo%acﬁoné%mnsd

oxit{%iozowg) I’te%l%tl(%\r d 2000 ﬁpa(aio eqpmqu* arﬁi agalyinc@équc%wr\%h]qh are known
to pergorgpf ardinarp slnlap Helagt lobghic chemistry. The details of such reactions and
tecﬁﬁlqaé'g B3RP Bubd ih B inkiAb? BBtRNes, My fichara Yarédl Ohr&%adiRRSganic

10 TraflchmioR FLEAR g melivain szise it PLULRRLR YT f ot
Comg,_enylpraﬁf (p{gquS}Q:thgtnz[\dqﬂgyp dﬁgﬁdz(@S) In many cases, starting materials and
reaéeném%?|b§6&8|ﬁem%hﬁ{eﬁﬁesoﬂrc§%rb&?§%5 bfep@€d Ghing literature methods.

r
sonp BB gﬁe"zai EIPSBUE PingrRrers '8 155pina ToBy BRBERA PSP RErs (6.9
an sdqoﬁol irogmtlmﬁy glysig of ap egem,co;t feant thgrgeppdyoxylation of a diacid, etc.). In addition,
15  insorfle ﬂﬁlhl&éﬂﬁ&cfba{nhérhadilﬁfb Bayye]us€y/if _Elﬁ@é@@bﬂ' steﬂﬁ%{i@ﬂﬂ%txpra or

N £2- I 6-.(4: Cycl opropyl am no-5-trifluoronethyl-pyrim di
p”r'ﬁ%aé‘-%yﬁ['g’rh“ 0% (1S, 4R)-1 . 2, 3, 4-

tetrahydro- 1, 4- epi azano- napht hal en-9-yl ] - 2- oxo- et hyl } -

In sbh@ﬁtﬂlr@/rbacaaeicaéﬁieiand examples below, certain compounds can be prepared using

proécttiggﬂpRMﬁggw ;gr n@d%lrglﬁé ctheM%Elqgg%Jﬁyét otRé{r{;vlsmeQLtne gxte\é amectmg
20 groyps %F%Usfd o qapngs solebility-0p Riheraise moditwphysicat AgsBige of 2

compeund) Fdr a discussion of protecting group strategies, a description of materials and methods
-[-6-(4-Met hoxy-5-trifluoronethyl-pyrimdin-2-ylam no)
-1 ,2,3,4-tetrahydro-1 , 4-
epi azano- napht hal en- 9-yl ] - et hanone, ‘
(+/-)-1-[6-(4-Cycl opropyl am no-5-trifluoronethyl-pyrim
idin-2-ylamno)-1 , 2,3, 4-
t et rahydro- 1, 4- epi azano- napht hal en-9-yl ] - et hanone,
(+-)-N4- Cyclobutyl N2- (9- net hanesul fonyl -1, 2, 3,4-tetr
ahydro-l eplazanonaphthalen-

T I L ~ A I L



10

15

20

25

30

35

40

and pharmaceutically acceptable salts thereof of each
of the foregoi ng conpounds. In another preferred
wendaararent , t he conmpound of the invention i s Bel/a0e®03656
fromthe group consisting of:
1-[6-(4-Cyc|obutylanino-S-t?ﬁfluoronethyl pyrimdin-2-
ylam no)-(1S,4R) -1 ,2,3,4- tetrahydro-1
for ingtalingiand mmovingpbitdtiad eoud; aridja-cBmpbilatisroot ysedill piatzotimg groups for

con%ndﬁ'ﬁn@%n;i d-cﬁxpé ﬂwcfﬁk{lﬁ Smih'ésy &aﬂ%&ﬂ.@ adad Elbéﬂoﬁq{gﬁﬂg BMLry R Lind the

ke, e i SHE aﬁgﬁh@ TS A7 %Wr@] Gf@l(ﬂﬁé{hérﬁémaf/"f/e@"&(f@i@ﬂ%aw 4

Koueo%leptlyal Gmips@2099x wintidareheiy Ingarpavaipd ByIr&erbR)s-id thiir Entidety for all

purd@kd ahydr o- 1, 4- epi azano- napht hal e p-9-yl]-et hanone,
N-{2-[6-(4--Cycl obutyl am no-5-trifluoronethyl-pyrimdi
n-2-ylamno)-(1S,4R) -1, 2,3, 4-

Genegally. #eyehierpical ransfapiatizesdeseibphthioaghont t8e spetificatianaasydoe lagrtigd-out

usw@@elﬁs@dﬁhﬂlﬁ stoichiometric amounts of reactants though certam reac’uons may benef;t from

usm%a(\%x 94 %‘%Eé%éso?e?fq% ga Ea_ nts éIF t %{ oP t¥e reactlons dlsclc7¥eda

throuahOéﬁd %?&ﬁ@ﬁammﬁywcaﬁ%d ot etab% Wm t%mmat@e ancapibieatrreRsyre, but
depéndiry-op de | kinbtits yilichd¥| aﬂﬂ-’tl’ﬁrlké isbhélRBaIBERS A bei At BleCHtdd plessures
or B bl ot Skidne, & o g, 7058 Gy properpuR gy et e
chegﬁ:élﬁ@nsformatlons may also employ one or more compatrble solvents, which may influence the
readtion (ate-=0y gieldb DEpEnaing SYDthSndtlire b1 thDreadiERkN 1k oy SrimBrdlionermts Why be
pola@g‘foﬁ@gcﬂvgﬂtss éwﬁl% ofaéap}riﬁﬁt sa\mﬁfgbr?on ola solve{\tﬁ or some

e |azan nap none,
compi ”F*é?“( ANCRErHBRID we&w‘ﬁws oSt W%'G'@?tﬁ?@t‘ﬂ?ﬁy? tegperakaIRREepa pH
rangd, et wigdther 8, n@R}xpﬂassl)QusB\,g‘ihe word “range,” also includes the indicated endpoints.
Geﬁe@atlhy ahy Hids gtat@d BiRbrR%a. %eﬂ QBQﬁ &@Jr @ub@ﬁtgeny idlenhﬁ él'(‘ﬁ’nﬁﬂ R? etc)is

ro-1

deﬂn%i fé'péﬁ\e fggﬁlgg Wafﬁ?ﬂe éﬂn g\ﬂh 8f Ty tjla éhe same substltuent Identn‘” ter, when used in a

subsgauént ipyndanaithale ey sanms difimidon2s ib-tol eartienfermula. Thus, for example, if R

in a(flréf Farméha b & Hydro ﬁfﬁ% ha@@@ﬁmw @NLRA:-tRent uniebd HRAEPIRI AN orlHehRe
e

|
oo B R A ST el o scems e d e e rogin e o Cvs st

Thiﬂdifce’s'{rﬁcor@yw opedsindnd methodHommeerating quiicallindatven-anind itk nio
Forthalé 1. 304R) as'lwezl,ag theﬁ%t@ﬁeb@&iﬁ/m g dlastereomers and opposite enantiomers) and

eif oL AES B BRSPS sl oo R B eter Ths pimertarh)
disclosqd reethqrp Dr@'dgcmmémqsahwrmja 1 (or their gipiegisamers) that are
sterp@son@pdaiihédrieied Qand whicB Inhadng B&es, are pure or substantially pure stereoisomers.

For éla&g tl(e‘%p%lﬂé it 'E'e&?béé Y oﬁé’ %nd%érfarfs %r lgre%ar%g termec}natés and final

PfO%ﬁﬁsaivawm%\fﬁwﬁfﬁgpf&m@ SpPfauERiensn biRwever, by einastarting materials,
resohfirighagbrasyichia Satdiystspenayrisr anaitich iRe, Aayihgediffefidit stereochemical
confi éugaﬁorélz‘)t)‘.e Jnet%o& rﬁfﬁy bte%gé'oq{? rgﬁa??]l:he cékrespondmg diastereomers and opposite

|l aza n- 9-

ena %fseﬁg’sgﬁ%%ﬁ?wsuca %‘HI‘W’BG%%FW i d| n-2-yl ami no) - (1S, 4
R -1, 2, 3,4-tetrahydro-1, 4-

TheQ@BakAB st 'ﬁ@rﬁﬂtahla{a%‘atﬁ’aalﬁl_t\ko ﬁ&r@@d%ﬁrl’g €enters, as ?l?nglteld 8y we%_ged 3
and e HRAERE. ) A ) IR S PIner ovg. FOVRRIPS Pl T ot

thosedn wiithdy’ @n@Rna{p h@qhand@pqmd@my h)}d:qgednanmﬂw] provided that R' and R? are not
botl‘Nﬂyd@ﬁ aiithosk iNAnidh(RE id% 4 9k Ilnolt%tng bl LhAWHERT ok i-propyl.

Rep’rese:ﬁ%’hvg?c%ﬁpgayﬂ So?évaﬁ]q ano E:céll% thosg Imélmquéi is hydrogen, R? is methy), and
R® iy mptgyl, (emvby@roawmrypram' h&- BSFE-hrgmingryethyirb diethyheplanaid awis) -
(1 R4S)-1 ,2,3,4-tetrahydro-
1,4-epiazano-naphthalen-9-y|]-ethanone,
1-[ 6- (4-Cycl obutyl am no-5-fl uoro-pyrim di n-2-yl am no) -
(1 R4S)-1 ,2,3,4-tetrahydro-1 , 4-
epi azano- napht hal en-9-yl ] - et hanone,
N-{2-[6-(4-Cycl obutyl am no-5-trifluoromethyl-pyrimdin
-2-ylamno)-(1 R 495)-1 ,2,3, 4-
tet r ahydr o- 1 4 ep| azano-




10

15

25

30

that may be used to prepare pharnmaceutically
acceptabl e acid addition salts of such basi cconpounds
wobkocaneishose that form non-toxic acid additi oPCHE266/003656
e , salts containing pharnacol ogically acceptabl e
ani ons, such as the hydroch%pride, hydr obr om de,
hydr oi odi de, nitrate, sulfate, bisulfate, phosphate,
(35,88 Haphosgiiya$-methy SoRnaoddd @SS R)-aremihamehy!-b asthatpanoic acid, or

(3s8R4- &%h@ﬂ&hyl £y Hﬁr@fh%oc@ﬁélé’a&d tﬁe@k@entéﬂ@i &li&@r@omers of the latter
u

conpaRege Bk o P aipareta) G ol T or 0559,
aminpmedukBmethd-octermisaleidr @RER) drd15e-8;amtremethdtSenetil-oenandg asid, and
(3R @ﬁiJ}Wlsfmhemy@tmgwb&%@taem DR EEARBRWHHRRAERintiomers

are %Rtf%’l) e&ﬁgnqet %ylar(eﬁta ou(:j?% %@Sﬁg ﬁmnﬁrggtp)él)5];netha/, ?ctanmc acid,
(SRﬁﬁbB-@almwa§n@wyltrﬁ@anpp @@@rwd (Wrﬁamwomﬁaxl 5i7rfineiigreogianoic
acidbasi ¢ noi ety, such as an am no group, may form
pharmaceutically acceptable salts with various am no
acids, in addition to the acids nmentioned above. This
Schpig EFheTVd oA eI AUBPRIERSCEPRITES PACEINE L aihe aspBsinglyds epcting
a chir@irdicaha (Fegnyty 2) aliithl gsadiifaticageai Retsuafs). the resoinfpoattieted@icohol
(Fom?a 4?1 E\(&-{g{eﬁ U a Q@{gﬂg Q&grﬁtc Qéld H Q&arﬁ@dﬁﬂﬂé‘ Q)q§ pr%tndé Q?—alkyl-%cyano

I nvention havin ree am no, rox%
sucginie prifQjaster (k é’f"&ﬂfp@ haviRg ayecendsirEeBelf GeR bWBF af%‘éemed by wavy
bonéy. Olihe ester maiety thatds directy atiantisd intersecamd asynamsticaahen @om (see

Forfh&8& B)qéjﬁ,lbs&ﬁlerﬂly 9\@4\\%@ BRfivedss- &IQ@ cﬁrb@f(yhé ¥ ifer (@Fn%la( ﬂ Which is

contehoa ok AT Btrs Frautie Bateh et b Bredigppest oran
enzyryel rlosoy famergeattiod xipd ster siomiulgideipsiratykectio siea Adganofarboxglic acid
(Folnf}eeg) bil R - RddBioA Bl tﬁ‘@cy@ﬁd r%nét? el HeHuk @9%}1&&9\16051 Bcidifidation (if

nec{e]sr?%rggg:ylg 8Iacuz gzr%%ﬂ%sﬁ ﬂlﬁﬁ |r‘§,38f‘j’FcH€"|' g)n%ct vy th a resoglmg tageg'xt 836 a
chlral.ahny)j fobgygep (9"} Bepﬁ@tlorhy (tj‘qe@iggmeq dipgtercoroksigwdli o éree amino acid (Formuta 1).
Altelrr%%ﬁ/ml ditBtere3mBr W'M’bh&:tste?j(FBﬁnulm I'quﬁ’els’[eFlaoselec’uvely hydrolyzed

but c acid rul
throH% n%ngégttwel ﬁré énzﬂtggﬁgg\gﬁlreﬁ%l% lrb ? u uF]e ennched %yﬁmo cL.arbo’xyhc acid or

esteg ltlﬁ\ﬁrtsﬁ@e reqfisie Flaggschamisal cprfisiatne %Qrﬁjﬁwa@ 1hd h%?ﬁ’ﬁer or acid
(Foma.rabmniats@@ratecaa:romatﬁairﬁ&lraawd@@e@ﬁuﬂ (FkrHYd 19 3hEiE Bydidlyed (if

nec‘éé%\#g s %L¥ 8@8%@&!}5&&@5@ %Q{%ﬁt@raé&iﬁ%ﬁ%&éﬁ%i g cBE

car bon
Wf”!?d‘roa)g org? FieERiel conprited tp ﬁ\?@htﬁ%’i‘?“%ﬂ o &e&wm@@s upon acid
workupn(ib cecrskaryd fthetchepauntt efftormauta tont ai ni ng prot ecti ve
groups. One skilled in the art will al so appreciate
t hat conmpounds of the invention can al so be prepared
with certain protecting groups that are useful for
purification or storage and can be renoved before
admnistration to a patient. The protection and
deprotection of functional groups is described in
"Protective Goups in Oganic Chem stry”, edited by
J.WF. MOnie, Plenum Press (1973) and "Protective
G oups in Organic Synthesis", 3rd edition, T.W G eene
and P.GM Wits, WIley-Interscience (1999). The
compounds of this invention include all stereoisoners
(e.g., cis and trans isoners) and all optical isoners
of conpounds of the invention (e.g., Rand S
enantioners), as well as racem c, diastereoneric and
ot her m xtures of such isomers. The conpounds, salts
and prodrugs of the present invention can exist in
several tautoneric fornms, including the enol and i m ne
form and the keto and enani ne form and geonetric
i somers and m xtures thereof. Al such tautoneric
forms are included within the scope of the present
i nvention. Tautoners exist as mxtures of a tautoneric
set in solution. In solid form usually one tautomer
predom nates. Even though one tautomer may be
descrlbed t he present |nvent|on |ncludes al

. Y a1 oy o I — e
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fluoro, chloro, trifluoronmethyl, -(C C6)al koxy,
-(C6-C10) aryl oxy, trifluoromethoxy, difluoronethoxy or

wo ¢@r/oca¥al kyl . As used herein, the term het erPel/mBR006/003656
refers to an atomor group selected fromN, O S(On
or NR, where n is an integeéﬁfron10 to 2 and Ris a
substituent group. The term "heterocyclic" as used
herein refers to a cyclic group containingcd;z9 carbon

atons and 1 to 4 hetero atonms. Exa I9§ of such rings
¢l ude azetldlmnyltetrahggr guraﬁg |d|nyl

Fr |d|nyI pi peri di nyl ra |nyI xazo i nyd
i &ﬁnyl —ﬁygaéolldln %nnrpheELBy Q%,

t trahydroth|a2|nyl tetrahydro t hi adi azi nyl,

O,R®

p

mdrphol i nyl, oxetanyl, tet¥ahydrodiazinyl, oxazi;nyl, COR
oxathia2|nyl indolinyl |30|Qdollnyl qU|nucIi inyI6
chr omanyl , isochronanyl, benzoxazinyl, and the like.
Exanpl es of said nonocyclic saturated or partially
saturated ring systens are tetrahydrofuran-z-yl,Cleave
t et rahydrofuran-3-yl, imdazolidin-1-yl, Ester
i mdazolidin-2-yl, imdazolidin-4-yl, pyrrolidin-21-yk,
pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-1-yl,

Pﬁ@-yl pi peri di n- 3-%I C;ﬂz{jer cram et CO,RS

1, Oxﬁﬁp|ldln18 vk
¥ Nﬁdl =th | ieh- 3- yl<——~—~ :
1, 2- pyrazoI|d| _gﬁg 1 3- pyrazdiN di n- 1-yI ,
lﬁthlonnrpholln yﬁ % te%rahydroth|a2|n 2- yI, R?
1, 3- Uﬁtrahydroth|a2|n 3-yl, tetrahydrothiadi azin-yl, -
nmor phol i n-yl, 1,2- tetrahydrodi azin-2-yl,
1, 3-tetrahydrodi azi n-1-yl, 1, 4-oxazin-2-yl,
1, 2, 5 ok&bin@Zihr 4-yl and the like; optionally Enzyme
cont a) nBepgratt Dostervidaedl e bonds and optionally H,0
substytuted by 1 to 3 suitable substituents as defined
above such as fluoro, chloro, trifluoronethyl, -(CC
6) al koxye, i (C6- C10) aryl oxy, trlda oronethoxy,

R@lﬁtu ronetho&yR%r Cr rC6)sal kyl . us qth
rs to a E?ai om

térm hetg fobi Kyl ™. £ ef
ove,. M(ﬁfyel n st™ane of Hiheysar n CN
rratons has been(ﬂéaﬂabedey at | east onBstnet er oat om

(e.g. tropane). As used herein, the tefffseded R

uhetarobigiijoalkenyl" refersuto a het erobi cycl oal kyjp

CO,R®

as defined above and further containing 1 or 2 double
% Nogen het eroat ons as used ein refers tok
j@%??? NH, wherein -N= refers-to a nitrogen
| e bond; >N referscdogka ni LrqogfiCANt ai ni nq{ltwo2
bond connectlonS S RoCavdits s @gen R, R
cont ai ni ng one B AL Enbodi nent” as used hereia™~_""
refers to specific gro&pi ngs of compounds or uses into
di screte subgegera. Such subgenera may be cognRZabl e
according to one particul ar substituent such as a 11
specific Rl or R3 grldup. O her subgenera are
cogni zabl e according to conbi nati ons of vari ous
Schetbst i tuents, such as all conpounds wherein R2 is

Subﬁ“@%@gielhzayng RRl Igormulé 9 4r%)gg|{2 @¥ ? Er}ed% Fgm&t&.}palt?ﬁaa substituent

R =gyl 3.8 Sé’lectﬁ%?f@“ fOISXJl dﬂqswebr@&ybglpﬁyl (p-Fhieroibanasnesutinyly ngsyl, and
wriflyr, slpatitesht Rbin FRtiRdSs @fea‘ﬂ@‘drdﬂ@ é. QGRWQ&N@& Xtl h‘ﬁ-‘ormula 3is

ha!ogg%qg'ﬁ 815‘?r F{"Brmo{h%stﬁ 8% nch 'in }Eorﬁpulﬁ g‘%‘%‘% %a% lng%nﬁB ?ni\f ?ﬁagected

a conpound ©
allowing a conpound of fornula to react with a
compound of formula to provide the conmpounds of the
i nvention; wherein RL7 is selected fromthe group
consi sting of R12 as defined and a protecting group.
I n anot her enbodi nent, the invention relates to a
nmet hod for naking the conpounds of the invention
conprising allow ng a compound of formulato react with
a conpound of fornula (CRFRE»n RH to prOV|de t he

o I Y " g, - Y - —~A = " I Y L 1
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Furt her exanpl es of replacenent groups in accordance
with the foregoi ng exanpl es and exanpl es of other
w@e@dotgse ypes nmay be found in the af orenenti oPemd1B2006/003656
ref erences. Mdreover, certain conmpounds of the
i nvention may thensel ves agy as prodrugs of other
conpounds of the invention. Al so included within the
from Geie!l, ©fs akaeyliGav ellstnylofe v doaieh Glysydlaatkenithhaledpdh igloof

ozeaﬁklaﬁayl |h8MQJQEbIW’r\yI Arinam !alk‘yl a@onpecamaﬁlﬁ ah®8riES),; BRynYl. \GdbdiReNts R®
and F@ n*n)}quﬁﬁ 5@ gndolq are each |ader$e#o%ntiytﬁ%r'?ﬁt? 7 dﬁ)?fia%];(]) - ?%lglf Sa%a_\lkenyl,

tes
Cz6 Akyyl, \ﬂsreﬁyébﬁ'l% C@ o%@ﬁlh@yb'ﬂah—ﬁ@ ai'kM'\/féaﬂfr‘Pzaﬁ'kewhtthﬁse gkynyl, aryl-
C1s ARG SrYILC,Q BIREHD, ar&l’hr;h-y}@g SRYIYTE Edyilof €€ biotetehtivRed 4@ reiafies may be
optior(a‘?l{// Qubshtut%th from o%q;pee ﬁ‘( sflt)lenm#cregerrdgrﬁly g&@ﬁ?&g@% (9]; al‘(yh,e

Ion contains an a
C12 ffery. 9'3%‘?\%3?%@"@'& andhalpaenc. oR7 -> - OH); (iii) where
X is & dueabizorspaeriod; méferbblpan aiked nteta mocoméfaribigsaivtert i ary

am no group, a secondary am no derivative thereof

R4 -> -NHR3 or -NHR 4); wher e

The Bt a7 S1RDATS OTe bieaieeatn SBRE Gy *5oFrae o
wedggibonss, andl insluilesesulystitients RAR’ \agd Rh @higére e dgingd abiNRISompounds of
FormulHZnciudé ¥bse M @high RNd Re E@%Hmnd%t)eﬁdgﬁly 'hﬁit‘&jéh bﬂ’ﬂethyl provrded that

R'a " g‘«ﬁ araeI n%?tﬁ% I%/Hreog%,h a‘»‘_%)lhosgxrhw %;H-'?es&g 18 Iagﬁ r‘?]cYuadg\g methy %&F\ fn propyl
or i- IOMWE' Reweseniatife compruatinef Famular alke inpluderfyosedn wb.lﬁfb%xymdcogen R*is
methiACdnd Hﬂ&fnhéﬂ'@t bth@, A-Bepve Of i-drébyli.e., (RIEMERY|-btaf DN H)R)-2-methyl-

enta%mﬁgépg ?ne& ha% 'II J] ?ﬂ@-ﬂtnd rﬁeqw g%n@nnlg?l oﬁ&pre%%ntgmg %pposﬂe

ric

e"anw’@f%u@dﬁ@r@mm@? éfeésb%'ﬁﬁbxjﬁeiaw -0k %21"}?W\rﬂ6i"@n -1-ol, (S)-2-

methgitekem S, A8 (Hi2lkemydthydpertdnkiesly | ene group, geometric
cis/trans (or Z/E) isoners are possible. V%ere
structural isomers are interconvertible

As show SPheras b fhe fydrey (ol ihe Chlsabﬁ'é%hP'éFﬁ"(""'ﬁ i 6%?‘?%% 'paction

with & eompogrelnf Forfbfas. Therebdikeisthipiealfyeameddut pithodxoess (e.g., about 1.05 eq

to ab%;ﬁ%%?édnfafﬁhd ébeﬁﬂﬁaﬁaue%ﬁat%ﬁe%é?atdr@é!f%ﬂ&dt 0o Ribt oRI

n@ I'm no , Of OXI me
tempgigiugey | Yog %wa&we'etwﬁ'af#wﬁwmésmawags S W dYisC, BSCL NS,
TiCl, (amhthaillne ami tizgirgamdspendimgiaetygrides (e.§.od-olosvestlfasit aad ghpgide). Thus,

for e&@lﬂ SHREbolRY oftPbhthdt mgPBeereEM‘M@"T@Cltuy He @Een’c@@f’ﬁw dlrﬁ@nd an

t
s S S I 108, S0 RE o Ryl B3 S
methf/ldaufyiestst, (RHQIUWMWCNZ ety P?I\%é?ﬂttffrdﬁ)-toluﬁm ‘h@il'fﬁlgc acid 2-

methGIGERD H@@#Sarﬁxmtmédemgsum&cmanm@a@u bme@ér uﬁémw tdiPounds of
Formu%%c{nagg)g r%ac ﬂ Wé_t)r} IQIB& in tﬂe gr??re%c%} an aprotlc A\lven(t) suc %ileB% %rugne or

ase er ej S om
MeClpranfl @ epiq/bage S aheas Bfsirto @wa@t"@thaaequwéplé deethvl pufd Pfrﬁ%’ <R)
meth@hestiRRR Ati6 2-nfetiyi-@xaNgtee (RethethzambéuiiadiCacir2-réthyih @y dske .and (R)-
.separated by conventiona
nmﬁ%%% &%égggbagﬂﬁhﬁ'&%ﬁ' %’those skilled in the art, for
exanple chr omat ogr aphy and fractiona
Uporcéicyigdtian dfitheatydroxy. mdiay) Wenésutindintetreeiiare qcnremlaﬂms rdabted with a 2-
cyang Eﬁﬂgﬂfggﬁh Qﬂétéls(%rﬁlhl'a @ﬂn Q’fe p#e@gr'lc\é 'oﬂé@e{se S&lﬁ% 'oprq&% %olvents to give a

hiral synthesis troma sujt tlca
2 a"‘kﬁ‘t?r‘“é”'ﬁ?r*‘é‘&%%?ﬁd ster BN o ReRspsepiRive capRRYSet [ B’F‘”%ﬁé"c‘“de 2
cyanp-aueinitaeid diethgl estet. tLikewisel esprasattative poromumdy, of Famule $éntbe(2'R)-2-
cyan@ Big Rhetti- %I)%Wcﬁ it dsthr GRRITBLAIS BRMYN I HEM- succinic acid
Al'ternatively, the racermate (or a racem c precursor)

may be reacted with a SU|tabIe optically active

conpound, for exanple, an alcohol, or, in the case

where the conmpound of the invention contains an acidic

or basic noiety, a base or acid such as

1- phenyl ethyl ami ne or tartaric acid. The resulting

di astereoneric m xture may be separated by

chromat ogr aphy and/or fractional crystallization and

one or both of the diastereoi somers converted to the

correspondlng pure enantloner(s) by nmeans mell knomn

a I S o s o " g,
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ost eoporosi s due to hyperthyroidismor Cushing
syndronme (due to corticosteroid use), acronegaly,
whypegmiadi sm dysost eogenesi s and hypophospat BEEIB2806/003656
Det ai | ed Description of the Invention The conpounds of
the invention can be preparngd by the follow ng general
nmet hods and by nethods described in detail in the
diethEhepler, (2t adnoSke@tmeshy-hayheireinic gci fiietpyl gsteli ane (26)-2-cyano-2-(2'4™-
dimeyiLdeRyflsResic T@di@ =btedri ti ng met hods for naking the
2,4-diam no pyrimdines of the invention are depicted
in Schenes 1 and 2. Schene 1 shows a nethod for
The gyvigtien maygpezaried P ot taoprasivesihat renss ol @peit Pomdenzpeptuseile reflux,
from ab&wroot: Ratyoec, bof frdnd mnmat ©B¥%bou i wap, uSmQ EBhidmdicAEkcess

S ri .
amoB 83 sl BB LB kP B0 P Pl sy Soppaenane
baseemsluwfpm tinplel gathonatesdagi §Sz§9b@1d|'ﬁz@@é,cphoﬁpbﬁeaa(e-g-, K3POy), and
alkoslideb d.¢)Er1ORIORY In EIOIDURS web@h Rifdered, Mdneiueiedphfiebddes, Rich'as €A, t-

BUOQ %ﬁébpﬁrang%ea%g e Qe%@tlloﬁ% >?l?r gggomal?? sngt;*]e oa}?an c é)h?se or may

ComRgE A RUERBRNEES. TAEENS BhaRyAN arpb@ﬁsg}'lansf%rse!e'yst sreoyl oxy
tetragliRyidamyium(saiB)ch aé BiNIBIOr R eeatalivd @rgafid Edlehts Aiclubeioray brotic
so!vaé;én%gpml\ﬂg&-l %—l %ﬁ?&—\ % @ﬂeqta%&*olsﬁolagr gr%é so%gntéj gc?c% raE Eﬁﬁ\c i

and
Pfo”ﬁyﬁt"‘h MeCh: a”‘FH\PNda'”Ed‘P'@ PRIFT aroaetiegnd afipha %%ivéﬂéé‘mh'ﬁﬁé"“e"e
heptflepdreldiid IRg group can be renoved at the appropriate
t| me within the synthetic sequence such that the
eveal ed unprotected atom can be further
F °”°f"{'fﬁ elyiRfieay *E’%&Ffmmwﬁa5#@666%@3&*&%%% §eeopt aYBFFHE egeqnptom
(see Soineiws) B clearrditegiRla/3-cano treboaylaaciRéQerdraupa as swih bs (3&H3-cyano-
5- meﬂQQNé?ota%lc aa@&thﬁ est&r @R)Os h&ﬂnﬁﬁ‘a?l &@n&yé&mnyl Jueatel gﬁ'\’)eﬁcyano 5

oy iR e i e G ey PRt PGB Sper I e

may pe repoEgseyaelclig thendieater (oridal®) witk e shlorge galt (eOLICI, NaCl, etc.) ina
polaﬁé}%@&%ﬁﬁsucm SREARTMEY, NMAO,2ARORE 3( 8 %mééaﬂ%vwawuﬁ 35°C or

I nternational Edition, 41( 22
areaigh AR St akes e PO e 0T Db AR ighen orthe use of a

phasé Y6dsfet 3&@8lyt 20D DN BrLhawbedsed Bhatucmthe eadtide timdsad B4 hours or less.

T R0 Shibtobd Adride s aBk)g. BMl=b&ith A eQto dpBG 4 eq or f

yp‘g‘ﬂ %Ct“’“ocu(e‘% excgé Ca%%n ée%g’lz) all:3988 53 roge) o

abO%éﬁﬂ fogboyd ﬁf‘zﬂ? maceutical Bulletin, 33(6), 2313- 22
(1985); Chem cal Communi cations, 5, 143 (1966);

As s%r»@%heﬂg ! Ms%bt@é‘gbo%%@ Iﬁéy%ﬁ(o cambkylit acidestsr g%m(u;@ @ay be

con3 e <BireBP O (FohEn Btgh RO} e g o) e method

the e3ten (Faeuleof) isydrabited vEtrentaat witlyan BB¢qp acid 0age 1o b9 6 B:cyano
carbh@ it 42l (FMuIPBPSRAIE Foh&@blk! e c&%aﬂa)of F&RO47 JG@Q@&@d;with
U

HCI, n?alrlbié e(IT%%%j ih%xG?ngllz(gh c} gl\(eﬁthae %mgxyfllc aé‘ d ?ﬁqugr ad. 'Alternatively,
the ogmeeuee §f Forrpeia 4 gpy be irptpd with 2ngaueoITYganis éeﬁenwch éi’r LI@HeKOH.
NaOShesOH; alb,CBROL,E0Y, Csor: kinB thEikd) :amitob®insgl pblar $AvegRNé.§., BHFJ MeOH,

EtOl% fge}geg&grll %tc f &Le‘?’e‘ t%aﬁ Q@Zg SJKQWIQ@ m:gy]b%)trea%cfj3 wzh 3514émd to generate

the 3T‘?>’é?%°§&°?‘36'ﬁ§°"i O ReripRatAvE CW@"HH‘i’S@f @f@ﬁ?@ﬂwde (5R)-3-
cyanb-b9ethylB&p@anpic 689, ,(5F2@Jc$arﬂ:63,—métﬂ;98&éno:ck0:d,r(BBH &and-fimethyl-
' t 1981, 1846;
R R s e s e e i
Monat shefte fuer Chem e, 128(3) 271-280 (1997); New
Journal of Chem stry 29(1), 42-56 (2005); Oganic &
Bi onvoi ecul ar Chem stry, 1(21), 3787-3798 (2003);
Synlett, (1), 58-60 (1998); Synlett, (7), 1103-1 105
(1999); Synthesis, (11), 1755-1758 (2004); Synthetic
Communi cations, 20(12), 1877-84 (1990); Tetrahedron,
60 (16), 3611 (2004); U S. Patent 4,761,413; U. S
Pat ent 6, 605, 610; Journal of the American Cheni cal
Society 91(24), 6775-8 (1969); Journal of the Anerican
Chem cal SOCI ety, 91(5) 1170 5 (1969); Journal of the

e o o, ~esTS A M\ AN NLSN NN A PSNIS SN
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Schenme 11 where X can be -S-, -SQ2- , -0, -NRl7- or
- CRBR9- as defined above. Schene 12 where X can be
WO 307/07868®-, -0-, -N-R12'- or -CR8R9- as defi nedI/IB2006/003656
above.In Vitro and In Vivo Assays As noted above, the
compounds of the invention g§e useful as inhibitors of
receptor tyrosine kinases such as, e.g., FAK
The Ayano maiety, of e carbaxy I, ackigiforavial 8)Pyrof itdvietrérpdisliigGalt, is subsequently
redtfésae %QJbBt’gacH%‘orRuB ifhb %&rﬁg‘?ahmo\éblé(@:oma%' e atmtr#gﬁéﬁee

npounds I nhibitors of rece r osi ne ki nases
amddt% of Ptteae%twrawng Pﬁa't/?ftfhed-amuaelpw iveqkRid, spRipas g9 HOAC.
Repuis¢rtaivacdnipeirtdy ofFforthli£e melngeaEREASantifionidiei-Smspausstancafacid, (5R)-

3-arn F@nét@t@ metjh cdRNe Q:% 8%? 5 Emnt;‘rﬁéiw}% F‘FeFL.?I rfo%rlo%‘éﬁ:le %nd (6R)-3~

rocedur e. re particu
ami W'dse%d"aetﬁ%t%té%?"t %‘dd%tdé'?%sﬁ@ whet her co rrp 0 u n d s of
t he conpounds of the invention inhibit the tyrosine

Thdﬁi’u@%te@%d \blatééwggd vidh&achid @ihyd, ImQh& Qs%%é'tﬁ% catalyst or through

vgltl}rai H ctf\%lggelnh ﬁtllcg e ?%\Htld, ?ﬁ'—ﬁ-%% a tﬂe ?Issere In addltlon tg Raney nicket
and pihesypbrmeyietatl fatalystsy parohikélly Lisedul Gﬁgys‘ts ifdhele hstemyenerat watalybts
contﬁﬂﬁg trbth BSbuP@I % %o abbut 2001 brfflom@bbi@ Mo 38 shott 55/@‘699@ gt of transition

A 9
met?ic? 5 3 Iﬂl("o%d P %ﬁ %Akg oa“%'fn'a‘i‘%’ ”Elfi“géf ng%r?t? '?I"%"ngeﬂ‘ﬁ‘)f Nffpigh are
typicatieguprasted o) eeys)matodials ligclusing ihR: CARRG@hSIPORIBaP@n d1g8) SO, TiO,,
Zr0;3, 3R] WMadli o BleGe mSIHIP BFcliNg @@Qndy“bb@@&d WAk Q{Qarﬂﬁé? Buifide, or a

sec%ﬁ@r%?ab%%h (Cft,ggrlr Zchhﬂkigé %)ga(t‘g sthug r%g?)g | |uarrr\] % u)é:ssls(t)ul;]h as
par @;Coapa&wa X AR N Lo QU
contivhing bove bbouPEr axabda$e i bsbd at weidhOnowgeaalyie meadetth/C, Ru/C,
Re/@rp%iugt,é A% MONAR theEﬁ@A Si gma #A3294 - Tween-20: Signa
_DVBO Si gma #D-5879 -D-PBS: G bco #14190-037
Reagent s for Purification : -Buffer A. 50rM HEPES pH
The Zatglyts0&@vivioNaChe Byaho mety CERi@thngziret et e presmseof one or more

polak Sdhiehtis Lifdi udfﬁ At Ilmltta%kﬁl W&, e‘l&%‘ﬂ&? Q)hersBégté‘@énd%m_dg LM 2s meoH,

EtoHEEE?*Eﬂf@A <58 CH AR S . T ¢ i ere g fom

aboR@Yerabeut fl@°C.Aoduigh esattions atFo( térbpdated @je co@mbuib@snecdly, the
subitr%iezt@«eatﬁils}t ﬂaﬁ@ﬁﬁy @hgelRittublitUbe, Bdut fob: Qttﬁgeocgn vsfe%@ bncAtl,

oest i) H1om L A b o A 5oy (67 B e ity e

subgiafefte-catglygh raticst randBifioment bt 4:110&oriVI0T Y &rsi-HAGTespurES. range ABmrsbout
25 pg ¢ abodS 50 MidvhCl 2 2nM EDTA 250 uM Na3VO4 2 nM DTT
-Wn2+/ ATP cocktail (Upstate Biotech) 75mM MhCl 2 500 uM
ATP 20mM MOPS pH 7.2 1mM Na3VO4 25nmM - gl ycer ol
As Hpwsip Rehes® | ShaweRdimate pyminT Fcid (KPmulaly rddolrediolgive MgCpsired

sterdoid¥hn&t (GS%utaBTTTheilerﬁtaﬁﬁ @oﬁﬁﬁ&@ﬁ‘i bk Asol¥GEudl cﬁﬁ&ﬁ with a
reso%é %%WS%%W eiwal urﬁ ufbgtqtligllly.lpgg a_'g%aptiqfe {e.g., S-mandelic

acidrfutagianiongid, and|thsdie)ngyyield p pair of dipptereoisnifersele. 9 atlis havirsgfesat
solubliit@)YwHiveed sepsatediviat &§. er@cryé?étl&ht%n Gpﬁfrdn% aRighy erfhe y-amino acid

havnﬁ%ﬁ? d sn’géj %erXocg?%éynﬁ t%g?Fodmti ﬁ”ﬁgﬁqﬁgﬂ?\& %g%r}er t § the

apPigPIataERstereOPPVIRS S ORRAt Vil 2 Iask er agjs oathropgh saiep{Eplitiing (e.g-,
contB%ith EOH, Ak, 288thu like). MThb2sitdl steRaiEdrhdd Mhay B¢ fRRsT @AM d through

mUIthheq%i%Tg?tﬁ%ﬁgggga%% Sg'tff suspgntrjl fllscoa:;l ggcalf ovirus cell

paste containing the over expressed Hi s- FAKcd41l 0-689
reconbi nant protein in 3 volunmes (400m ) of Buffer A
2. Lyse cells with one pass on a mcrofluidizer. 3.
Renove cell debris by centrifugation at 4C for 35

m nutes at 14,000 rpmin a Sorval SLA-1 500 rotor. 4 .
Transfer the supernatant to a clean tube and add 6.0
m of N -NTA agarose (Q agen). 5. Incubate the
suspension with gentle rocking at 4C for 1 hour. 6.
Centrifuge suspension at 700 x g in a sw nging bucket
rotor 7 D scard t he supernatant and resuspend the

o o o o s o SN N Y ~ rrrc — e .
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= (Start) 90% si ngly phosphoryl ated FAK(41 0-689) (
1 POM) T43 = (43 mn) 65%singly phosphorylated ( 1
wEoby/ 073590 doubl y phosphorylated (2 PO4) T90 =PCPRB200d103656
45% 1 PO4, 55% 2 PO4 T150 = 15% 1 POX4, 85% 2 PO4 T2-1
0 = <10% 1 PO4, >90%2 PO4 ggsalted sanple 3. Add 180
U aliquots of the desalted nmaterial to N NTA spin
Besislg$ uging aapepMnacadri eedeseribspahpve dielBreyarh caBpkyiic adid dsBk (Fopmia 7)
may 58 déﬁ@f’(ékgt@)the Jegfedféro@h oftvuld g tHr&%h @&rﬁacﬁ\nﬁ a‘ﬁ%lnéﬁrfét Ag EIQ)Wn in

Sci;r?e P%Jr% as fg‘cgt}sse ove ?ne t]érelgﬂkrc In}?ageg eE[EI% Ia?) 'sOoat
dia eqﬁgpth%'ﬁvémfvﬁ%l tevgh qontast éh i eriaymee picly fegults v a (i) containing
a 3-ajand Carbg skl {or Bsteprdving 1 regidsid st@rEodB%cél Gorﬁ"&ﬁat@ﬁ‘ dtc-3

(Forﬁluiaqldférﬁ]aqpcgglw éé@doléyh% %s@e(fgggg g) ha%ngghlge g;%ﬁg)a}?%rﬁlgswsﬁ gfeéesoc%amlcai

uperna
confgqurRlan %n%fmﬁ 1Bhf$e@feserﬁawe $qMIRERNS 6f RprTyuln g inglusle (35,5R)-3-
cyast-Bmethg- haptanﬂzﬂ(éde(SS BREP&/280-5-mepaLiEnGd W(%@Wﬁh@ﬂ&s@famyh

nongno#—?: JEM é X O 60 03%%] fr@ﬁetﬁgfl %&Jér?omagc%r %‘é@ﬁlﬁqﬁe‘?&g g%well as Cy.6 alkyl

te
% e um?fl é%[n@ugds| |Hc|%|r}gé§%5mmrwtwl—pgﬂﬁanmc acid ethyl
esteBlj$$ 8R)-3-§andS-mpthyl@ctanoftacidldthpogster, 135, FR) B-cgar oL réiyl-hdhanoic acid

ethy‘ﬁéé?éisé?ld WQ Modd 7- &?Hetl%’ fobt&loic a%ﬂ%m%%&é é)égm@gg Iaoriﬁ%lullds of

Forglh 1 m%}aﬂ‘%"?h%% e REH Aok et B Epieny &-methyloctanoi
acig{3RHR)- Sragnotbonadutirnarslid acf ardlidR, pREB-@emel7-fimethy;octanoic acid, and

salt§ HMEBsiNG Ak CPGCHIW%@% de ﬂxe%fdré?&én@&\%@&n%uﬁa@ 8ncARINE (3R5R)-3-

cyar% ?anthyl %ﬁptg)r\ c acf‘taiI g‘?L es{‘ér é’il{ﬁ% %-cy Igyé %ﬁmmaggéﬁhyl ester,
<3R«§5} 13 Gyaao -5 *@"HOE?W@@P'P' Elpylsatr tampb(?»a@m«a)pmanaﬁ &digisthykdctanoic acid

ethyiressdr. be pre-determ ned for each batch of protein. The
enzyme concentration selected should be such that
guantitation of the assay signal will be approxi mately
The@*‘%ceff stpyae (Rigsatglyst) usaditojresotva de|dpyiied diasterpeyeer Gformitia 10) depends
on theesiottures ofrtisd @ibstrate (Porenpial7anaiaiid bicoM@rsidm Broa@sd {Rofhula 10 or

Forhll®h B€ )‘h@é’ﬂ;gstr%tel\(lporgglgﬁ%bﬂ%n% Rd & %sbe('e%llsgmgrls iFogﬁLHa H\%gs e)

r ow._ of recel ves

Fo"ﬁﬁﬁgﬁ'ﬂ‘ﬂ’? cipﬂ°sf5ﬁ/§6'e°°§’€ﬂ'l°a‘6?”ﬂ9\’f6%°ﬁﬁ‘b??l ation buffer

(m nus ATP), and GO,rR FAKcd sol ution. 'ggaﬂ
Control pael g rfeceive 10 ul of 1:5pdi DVBO (m nus
Conpound)’ ylation™ 80 ul of

| ncubat & reaction at room t enperature for 15 m nut es
W th geRﬁI e shaking on a plate shakRér.11. Terninate
the reaction hg aspl ratl ng off the reactijgn m xture
1Wa§ buffer. 12. Dilute’
n Fem“alswﬁsmt §f§'8§'? i sFiﬁﬁf“%'B% ufa Bt (Fvetiafey fakeinyialangd o
Forrui28 GaeyeniThe anSLr@@@ere:ﬁseSttwelk hydratyzid oelof thg twaudidserecisomers
(Forl:-ﬂuféﬁ@Blslﬁ)rrilrlQQ144I TRR! th¥8hzyme ARHbd %%hﬁélrﬁthw \Lﬁeﬁgwrl@'h{ﬁgorn effect

on the JOH\%%QWIJ]QP %‘oarlwgla %& cl?:%ézses ethg\(?r&ésg%gf hlgpcﬁm Srr %Z%@an‘gﬁdgglve a3-
cyangl Cafbéafy"v\m'q (opfalty b bermularte AlternatieelyTIB esaying triap be 4ny protein that,
whilé Rlvirig @ftie ol efféct SR8 LasBaRd of FERIRS 14d@avafﬁ)z93QH@ﬁVdrdly§;s of the

conb LA 4 e B3R 5, TBL S SEfimt . g e
for digstgrpapelschvelyl huprplvzing theicaripovnsa st foamuin 13 o FomisoiMhasomoartds of
Forrd8d 100r G6rmiutzet 1 Blegfdambely] rﬁenylﬁle?ﬂcﬁxdé %ﬂﬁ‘d’se@ l’nclﬂdlﬁgblﬁoﬁuéh@,l &k&in
protéa%@sd gﬁd &tﬁeﬁ’g@ egse(?efctlvreeégg f:h denZ)émes may bﬁ é}alp%dd[%ne%vangty of

rosi ne ki nase activit sul't
absorbance signal. The S|gnal is typically 0.8-1.0 OD
units. The values are reported as | C50s, uM
concentration. FAK Inducible cell-based ELI SA: Fi nal
Protocol Materials: Reacti-Bind Goat Anti-Rabbit
Plates 96-well (Pierce Product#15135ZZ @15. 00 USD)
FAKpY397 rabbit polycl onal antibody (Bi osource #44624
@15. 00 USD) ChronePure Rabbit 1gGl whol e nol ecul e
(Jackson Laboratorles #001 OOO 003 @EO/ZSng USD) UB

 pe—parrs o SN A~ o o o o



Bi oRad m cropl ate reader. Additional FAK cell assays
are hereby incorporated by reference from Pfizer
wa@aognmay9 Docket No. PCL 1699 entitled "1 NDUCH BUEIR20W@A03656
ADHESI ON KI NASE CELL ASSAY". In a preferred
enbodi nent, the conpounds og the present invention
have an in vitro activity as determ ned by a kinase
5  nated saycesandiding ahital cigant aal mictecganishrd Sée k@i, Mabldf fol £B@+-limiting list
ofc{)rﬂﬁé}céﬁ%vé?%@leﬁ)*ﬁa%@bl y, the conmpounds have an | C50 of

ess n the ki nase assa¥ify and nore
preferably | essTaR&n CoOMATHRIY Ayailgble hygrplasespr ef err ed
enbeatytent , the conpounds exhi DrkdedameCo0 1Th a FAK

cel %%SF% ?é%ﬁfﬁl E g Steh Et5AIfus“@% Besef-bed—herer,
of IPess an hor e preferabl'y Tess than 100 nM

and CAbdt vgphibzesr abl y | ess than 28AM In-vitro Activity
of MBandifadipdyticd ipasen vitro acti vafuy 1of the conpounds of

TheCAg‘éelggahm%_dnay be determi nedyby{he follow ng
pr ocedur |5 assay measures the activity of

r ec GEBTHLRCNGAE IR ( AUR2) ki 8828 specifically the
pho&pdudonydrat povinah Lpaggept | de sulist @t e, and t he

pOt @Q&Mo@énak@ﬁ'EQﬂertaQJS of Auror aArgar’S @%&erollﬁs &4&5
F? Ir%(llat %iptl de) is rreasure use o

SCI ﬁ‘f A9t "8 PP mity assay (gpRp L Septi de

s ubSunkadideria seplaﬂ@uweed W t h gamvear®@3Rag¥iA and enzyne

andp@émﬁoﬁasﬁu&e%éérgm ted tine t&ﬁar@@.ﬁbtaééi@(ios captur ed
Jlaeapt ava I(_Jllag SPA bead and t >{tenet f

phosp HOTYYErT offPs neasured by HPPFR N count i ng.

| nhifBkenus delemardipateuat ed based oﬁ“@ﬂﬁélpaﬁﬂml ty of

I NhiRbiz6paE ofyeren@dsice phosphoryl asman Liggésit-Avest 0 the

[ AP LML LR OF . TheafiiedlcBaca kb nase used

in e assa engt h hurmn

i ncM”B‘Eﬁa&?'T"?‘\’ﬁL‘ﬁasﬁl s6 sequence a‘f\m%ﬂ?é‘PRFet'\éﬁ?n nus to

f aciBuikb@dedia papatib Lipasei on. The gemearme@astgPs hi s sequence
vas sFAIRREFLGL bAko 8 bacul oVigus L@Q&]ﬁé@o‘“ rus used
to infect cul tur

) insect cells in reconmbi nant
pr oCETHPIRER OHAFT HPEE by ni ckel -AGAPIPESH T Phi ty
chr Gnkbadgriagdppciblipasseandar d et hmimo LiPass I?&ead:lt ions are
perfBkaﬁ%néEep@cté/Qbéége of 50 nL ﬁaﬁmmﬁ;&m @ﬁ 25 ng

mM Tris p a2, 1nmM
dlt e'gf”ﬁ‘?gfoﬂ%ef%m prem\/l NaVod, gﬁ'ﬁw(tﬁ’a?ﬁ e serum
al b@nﬁkhpldeﬂ@cemla\mmseo 03 nCi 33fmaipRjpasm® 2 nmM bi oti n-
( LRERYSGkddlus 4p. iProteaed | s of a 96 mt;hc;ﬁ@f\@éﬂﬁli ng surface

cle croplate (\Wallac

145?%@%‘5&@“ tnds are initi a'?'f’éaq%’(t'gssiq ved i n DVBO,

t hefuegel WRagl in 50 mM Tris pHS, BigCataifiicatd 2, 1 nM

di t hviaadbi, eﬁobmlzed Qpabe MM NaVO4, Ogio@eiaeyi10se serum

al blém_:? ?I naf dshat 5 nL additi onBlggatggggy\ﬁl | yields the

desire concentrati on. t| on i s conduct ed

at CBHABmyRRMESt e for 45 nin BPt¥HERille shaki ng,

t heGAtL-@r ippphditeeld by addi ti on of BiOCarhiytief 115t op Buf f er
(O Fhéhomlde8 RS @pbdi N SPA beads §; ams 1:1 water:
p os&lal?@/e QJORged saline (0.2 W{%F M 2 g/L

KH2 PE3"9™nes & 1YY LipasPs o/ L Na Pﬁft“iiyt'%bﬂs% Triton-X,
75n10hEqucteﬁmﬁvmswﬂEpaseCeS| um shs@éi de (100 nL, 7.5M

|s @qg,@d,_ztg)oleach wel |, the beadgyargablped to settle
nd scintil I ation countsGEerforrred on a

V\&I Idg@agﬁcgfagﬁg?aa"pﬁs‘?l ux count er U8 83 gr ound

cor Ceedidagiilisilipapmade for each basBekadn a zero tine

r eacttormr—Conpournd-potency-rsdetermred—as—t-he
concentration of inhibitor that produces 50%
inhibition relative to the control reaction (wthout
conpound), i.e., 1C50. In-vitro Activity towards HgK
The in vitro activity of the conpounds of the

i nvention toward HgK may be determ ned by the

fol l owi ng procedure using purified reconbi nant GST-H&K
(produced V|a bacuIOV|rus expression in |nsect ceIIs)
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through to the bone, and a 1 mmhole is drilled 4 mm
proximal to the distal aspect of the tibial tuberosity
wQ2e0omonadd al to the anterior ridge. |ntramedul PEr/yB2006/003656

nailing is performed with a 0.8 nm stainl ess steel
tube (maxi mumload 36.3 N, gyaxi numstiffness 61.8
Nmm tested under the sane conditions as the bones).
No Fregme ng of the medul | ary cafedensmgerformed. A

st WWWWWW -
t he tl_gl Oof | b‘?,l_ ar junction by thr,leea- poi nt bendi ng usi ng
speftqreing RAngeichivg3® adj ust abl e A€ with bl unt j aws.
To MRdendamones spoffipoptotesiiselamage,Sigparld3i s t aken not to

di SPleAfintobEad o6 Ligase The SKi R5idnt 19lLRsREE Wi th

nongf i | arrent, nuyl on {?.utures. The_ o ergw on 1 s perforned
und PRV REBRHEP tPs. Radi (?éq”%‘d'ﬂ B84l | fractures
ar eRhizokwporimiatedirasel y af t er naiSidmed$ Paltdse ats with

f r apdelitiddfonddpstisaidabe speci fi edighaRBYgRAUN ar ea or

Wi th dal agl at:ed nails are excl uc§d. 'gEe remai ni ng

ani NATES CaPE R i ded randond y in EaHe fol | ow ng groups
wi t Rhizqgus arhzugkipastll s per each SUBIGUpPPEr tine point
f or pdneebiicdIgbabdissof r act ure heal i ngiley Reedidhngt group

recej v Ily gavage of vehi cl ter : 100% Et hanol
= 9@‘?3?@:)&%%361 m/rat, while trf\z‘“%(; ers receive daily

gavayEopsrRsimAterEet o 100 ny/ kg/ d¥ys & t he compound to
be Bestlad P(aleagd /rat) for 10, 2Mitud4db and 80 days. At
10,Ag)g,gi,,f}%g%rpzmggsé_jays, 10 - 1Za4s fromeach group

are anést ed Wwth Ketam ne and sacrificed by
exsAREEIHSETB8A P88 ti bi of i bul’FSfones are renmoved by
di sBeudljuorspalPrdteadel soft tissue Altgs4iri pped. Bones from

S - aAQekliSsd PlotegRCh group are siygged in 70% et hanol
for_his e nal ysi s, and bones from another 5 -
6 rBW (Tgagtjrs(%%'éafﬁkﬁ’%gffp are stor e%’”?arﬁzﬁ buf f er ed

Ri nGentilisin Canlbloerd ByptegsedC, pH 7. 4)AtE9t0 r adi ogr aphs and

bi opRahsehigstbrofegsst i Ng Which is gxge$prmed. Hi stol ogi cal
Analysis : The nethods for histglogic.an IS

fra‘(:: n&?l&rf '$8he have been previ ocgesnfyorp'fj nPaﬁlgﬁoge&s%;ﬁO,ooo

MbsBigpldeoteasel Bak ( The Ef f ect s @retmebinpel Beteshe on
Fracture Healing in Rats: A H stoategiteal Descri ption.

Bongucddisld21 1993) Brielly.ogbe fsagtyre Site

i ssawe mmto each side of the tracture Tine,
enbBYEEF undecal cified in net hyPREEHREFHIAES® and cut
f r oR4ctdrial peetsé oNs on a Rei cher tGehamgr Wallifye 880061 cr ot one

i N Badi@aidiiSlse Masson- Tri chrong i@} pigshedn d- f ront al
sections (including both tibia and fi bul a‘)é ar(ipused
B 4470

f or ?ﬁteé'ﬁ'aﬂgc?t‘iaé?i on of the cell ul PEF"RQAGHE esponse
t o Backsilraedseal i ng wi th and wi@dneeror Muladt Meuttal Siri us

r ed A§deRINERlgF BFkdag)S are used tAnAeRRAPHiateat he
cha%@cg er}”.§tul 6s %fs the callus s r#r‘uct ur gﬁ?ggd Iﬁo

di f FUFRHT e e PR i%en woven bordd"HR4CF SFSS! bone at
t heRhizapes ivays Biofaase The f ol | owi nfynaredisuiesafent s are

per Reidpasloryfae Proteské act ure gap -Am@ePdptReseds t he
ShogL L iRlANSE, Dot ween {he caril ealhang,ends in
t he racfure,ﬁg d Caltus di

. callus length an I amet er,
( 3) ABRStYAl's PrATe PIRkasPe ar ea of cAMangErotqaag Apony ti ssue
per AjesfiNEorpdae ®rdtdasé de tge(c;al IArﬁanallPﬁﬁaasé @) fibr OES
tis ' . us, an 6) c [ ea in the
cal%%gwggﬁ%ﬁﬁgﬁgﬁkcal Anal ysi s ém%ﬁgﬂ%%?ﬁgds for
bi ofttRCrAKT ellevaraledsi s have beeMPPEAEFRF YO publ i shed
by Bak and Andreassen (Tne Erfects of Aglng on
Fracture Healing in Rats. Calcif Tissue |Int
45: 292- 297, 1989). Briefly, radi ographs of al
fractures are taken prior to the biomechanical test.
The mechani cal properties of the healing fractures are
anal yzed by a destructive three- or four-point bending
procedure. Mximum | oad, stiffness, energy at maxinmum
| oad, deflection at maxi mrum | oad, and maxi mum stress

I N _ ~—~c r 1 o -~ .




ti ssue, cancer of the urethra, cancer of the penis,
prostate cancer, chronic or acute |eukem a,

wo gowloonige i ¢ | ynphonmas, cancer of the bl adder, PCEHIE206/003656
of the kidney or ureter, renal cell carcinoma,
carci noma of the renal pelvgs, neoplasns of the
central nervous system (CNS§ primary CNS | ynphona,
Spi Bedymaxi S tum)rs br ain st emtyédeme pl t ul tary
adeBoRs 8% y G ]
foreg oI hg cancers In another e aid
phaP'ﬁéb’ gihstecasR: whiRsdi ti on, sa|%°%ﬁ6faﬁﬂl‘e l%1el I gr owt h
I s Bighed Bxrergseaydphitsedt | ve di Sedli@at Chiekyhol Fy, but not
i Mgk el 48es PSOblASES. beni gn pé.eg@ﬁ@mhscn%ypertrophy or

S
rest|n03|s #IS I nvention al so ates to a net hod
f or THFRShMGIUREReSE abnor mal ek PEFEIRNs¢ K a manmal
whi BbviredlaperessdSoteabai nNi st eri ng tYgrsalP B aphamipimotypsarount

of @tr%m)@é&ﬁl/s&fs Prdisé Nvent i on, 5i@ha ﬁ16@£@l@%ceuu call'y

sol vate or progru ere that is
effgg‘f”f ea"?rﬁast'%’%tg?sfng abnor mal ETGP%]I]%\?Q yrpgfrypsin
conbloadivm histalyidiméhidedser ant i - t ieroa Prddestripgiel ect ed
f r ogvlideantgdineProka&si sting of mgighd g17 Ehmr&yebt%s%

21 KPLBL DA S ant T Mot 00l 4l Goprd i St egl el 19

factor inhi Ee
i nhﬁﬁq”{"ﬁﬁ% Pfoé?@i%/nes t opoi sonmer$igea PhEspeRsor S,
bi olaggirgiiak oespenere nodi fi ers, Sigiha PORaRSRyBYt Ot OXi CS,
ant badi %ﬂ&@uef?c%gs BfifebsaAndr P9 a g8iedyBient i on al so

contenpl at es maceut i cal 0sition for treating
abn@Frl’Fﬁlpa’Eaé(FPEj’Fe@W h wherei n t heS¥BHPYSIPABN i ncl udes a

c onmpeaifvd thefmdphogeolytiwe ntkkoon, as defmapt) Akiease, or a

pha?’%&b@&ﬂs'f&l@‘% ProRG&E Pt abi e sal éfgm§@44vﬁ£t§asgrs prodrug
thereof is effective in treatin bnormal cell

gr o@f‘ﬁ'”s% méﬁ%? her anti-tumor HYEHE® g%’l‘“@?ﬁ ed fromthe
gr obpviedteptrsds Rrgese i t ot i ¢ i nh¥ibna BSsTypal lopdaX i ng

age@acsuusanymyxgeko@é@@é ites, intergghapt ig od! i bi otics,

gro itors, cell cl Wltors
nz\%ncé S?%%em{gr ﬁ@ggssee i nhi bito é E? cal response
mdnﬁﬁe&f’%’ssﬁtﬁﬁfﬁwﬁes cyt ot oxi Fgma BhTupeK8r nones, and
ant iAspAliue §Protddtes | nventi on siyEHPL Blpalkes to a

oML SRt ©f 3 shfeiegighe oo v 1

esl manmal , i ncl
conﬁ?‘i%‘lahpg’mé%ﬁ?l nistering to sai %!grﬁ%lﬁi'ﬂa'fyp%tnx%(nount of a
conpoiaerds ef. Nellesd nventi on, as dafmaedeahsye, or a
phamg;?e?g%g b&?alel ﬁfot@r%%ept abl e sal @al;d%glF)ﬁ@oﬁceg{raer odr ug

reof’, is effective |ntreat|ng sai i sorder
| n &S‘ﬁft‘ﬂpﬁé‘t\’faﬁﬁs RIMPPrSSrfenapts mor Bramelien Larrsrtaigyent s
| i sbedestbod. Such di sorders include cancerous tunors

suchs@ﬁg,,ngg@n\%e ocul ar di sor dghsosph as age-rel ated
gl ar Elgu%;{ erlatl on, presuned culg gﬁﬁ El asnosi s

syndfGie %3 nal neovascul Pr?’% RORY

pr oPefieltia@ Aoasdi abet i ¢ reti nopatiteg 06 r heumat oi d

art Eétbﬂag§f;onbmr}n@,§§ di sorders gyglEsas ost eoporosi s,

Pag |s a hunoral hyperc a of nallgnancy,
grcaa Ogaé?q?%srﬁtunors netas@gfg?to bone, and

ost Qerpm Baicieatinidestasél by gl ucocobius@di d treat nment;
COr cRahystdr@st &RQ6I S; and cert ai sighd egopbi al i nfections

[ ncICHaé%eg?,tElgt%rse associated wt hB'g&aq q&@% pat hogens

sel ec ron1adenOV|rus hant avi orrelia
burﬁH%rﬁ@WPmmYéwﬁﬁﬁla spp. , Bor@@@%ﬂﬁﬁsﬁ@rtu33|s, and
gr oUp A SITEPTOCOCTUS . THI S TTVENT T oM atrso™Terares™to
a method of (and to a pharmaceutical conposition for)
treating abnormal cell growth in a mammual which
conprise an anmount of a conpound of the invention, or
a pharmaceutically acceptable salt, solvate or prodrug
t hereof, in conbination with an anount of one or nore
subst ances sel ected from anti-angi ogenesi s agents,
S|gnal transductlon |nh|b|tors and antlprollferatlve
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(published January 22, 1998), WD 97/13760 (published
April 17, 1997), WD 95/19970 (published July 27,
wa2@5)7218mi t ed States Patent 5,587, 458 (i ssuedPOPtE20W®003656
24, 1996), and United States Patent 5,877,305 (issued
March 2, 1999), each of whigh is herein incorporated
by reference in its entirety. ErbB2 receptor
|nhErhnynners useful in the presemradem‘aremtl on are also
desgtds . : or—
60/ 117, 3 }e ed Januar 27, 1098 —and in Unlted
St a?'é‘%e#sf%%?f%ffa%ﬁfa*ﬁ“dﬂﬁﬁwséatu on SEAERY 117, 346, filed
As sBeawrliathyg Eddmpld $8athn, ibefuler@ymesfidr@ie difstrddedietive conversion of the cyano-

subgtinjgeg fgtgf (@Brﬁ{alaqx of i—eJrrgB!? %f(‘o t!hQ %rgogcglrc_?gﬁ o:[ E%@Xf F_F%Lhae{ or

For%1 mu\gygqpfe% P@@mé&rb( Uiyl |I|Qq§ﬁ%f))r coparsionpk théPY?@P substltuted ester of
Formddrpioi B dsrhoxglitclaid der sait) pf areulsl @t insladeiefmes baved fednstae been
micraGHQMRnt SLrRBRS I%?patc)ér(faﬁhé?lf Pgéu%’rﬁ&ab %%Qé)t éEIEIYas those avallable from

erties,

A BRI, (R % 408 naBesdi ) B SPe BTt b LGS s
enzyneaeerﬁdvyllabrbavteeeElsvwmpeamepﬁ’&emmsmthhzemmm@ aaegby EP

mebﬁ@@or?geﬁanﬁc ricRy @éﬁ)hﬁﬁlat?ag\aceegg%S(@aDg @lqi% have
ol At H‘%ﬁ“‘iﬁ’a{ﬁ'@&?’ﬁmféw% 166ye PREPabara g U ) Lo P50

from Aveanb iEgtyeng ais a@refer28 enzy@o B usedn the BRcess 5hide Ngehtion. 1
(published Decenber 30, 1992), refer to certain
Partgulglbfy usefC ul llga?srels %r ’}he g%né/%rgllon of erctl){?n%ijsggsr’% : Iegt‘;é% 08 ggrtmula 13tt(?’1
carbpdiepqid (PF i of ﬁ@fmrﬂatw rnewer@zweﬁadge'ep FiB Bietgergorganism
Thefproayesstian@ginostd, Sech awobéia\awdbeﬁﬁomn:pb N6@isk M3 uMfdr e/t dbekdne
LIP [
Ll l.mé%!@ %MA&E&%W S ggobtélﬁe%% au g%ﬁ‘?errlhg'ltéhgh {)T%Ina\s%erglﬂus

I S- nono and roar

OrYZEg MSERANTRT ASECS Vrfh‘i’ddﬂefl HF'"SDWhE‘Pm 5’?%’"‘8@@?&’?”‘{9!4’03”3 DSM 4109 that
encodeh thi iatnino gcid beynenta bf tbelidasg rdPOUHASE@H D@nand WPOLASE® 1 @t tare

avaiABiB aé & ﬁ’&u‘io%fﬁtlémgé éféﬂlﬁg s(vﬂjuggée%h@? eeumﬁavﬁ;; a:hgrﬂﬁg’acm of 100

(LU GO GRS E DD aFaLASG s oS ins ol s e

LlF’Qla’@lE@rWOlz 2nd lJ!B@Bf)ME@VDOQ SR 435th¢ pant actvite df LIRGLASES 1201, but is
), and WD 98/ 02438 (published January 22, 1998),
also refer to substituted bicyclic heteroaromatic
derivatives as tyrosine kinase inhibitors that are
Variguseeigpnifagdpchpigeesdnayde peadiesentifyQuitable ghaitmeat Fegiannisatarasmymbers
of c&rhﬁéruﬁl@faﬁlaﬁl@erﬁﬂﬁés-rﬁ@%%&re&@ﬂ'ﬂ@h@}d@ tAbegh sbrderftRltéRhiques

e e

scree?ﬁjimsmg H@Ghm ispfgfiop temeqLQ@ogl)ch fachnigies yaicaliy inyelye the use of carbon-
limitecharoitpgenaiineteld inediesuppibiyiertef vithen efrichinerit betistrat€ Mhich etay be the

sub&k@?ﬁorﬁlﬂlﬁ '7P<§J'%| skr*c@lfrﬂlty 's%ﬁar%grﬁ und. t If’@énﬂm)ﬁsé?lﬁ Pﬁﬁd&qga%%pare

esent 1 nvent
Se‘eF‘ﬁh f%f“ﬁ?ﬁf bvestiogtinpbaspd V}fée'f iyLg proy H'UP%%‘%W‘@'&H% fheegegament
subginate. iThéselmidrorganisis tilesulysequepiiyoavaltigtedoist ther doilityas serbidetectively

catauya!@éé@ Ihmm&moy%emmp&hbe@ R 5 chiddHh &idivirEde wesfolosd

oo Sl g S S o o

metifods $@9 9% chi@IM C1dB3iayid chreratdgrdphy ACMD anHO Ke;
09/539930 (filed March 31, 2000); 09/202796 (filed May

22, .1997): 09/.384339 (fil August 26, 19 - and .
Oncg 3 migeprEbism PR o rgitle MOV U kB e Y R rneering
maychesaiployssido mmebve thaiprepertiésof theendyolelitowidneps URdrtesaini@Bt, andwithout

provi si onal patent applications: 60/168207 (filed

Novenber 30, 1999); 60/1701 19 (fil ed Decenber 10,

1999); 60/177718 (filed January 21, 2000); 60/168217

(filed Novenber 30, 1999), and 60/200834 (filed May 1,

2000). Each of the foregoing patent applications and

provisional patent applications is herein incorporated

by reference in their entirety. A conpound of the
|nvent|on may also be used mnth other agents useful in

. - o -




10

15

20

30

35

40

al ent uzumab, BAM 002, dacar bazi ne, dacli zunab,
deni | euki n, gentuzumab ozogam cin, ibritunonmab,

WO mogoramed, | enograstim |entinan, nelanonma vaeCI/MB2006/003656
(Corixa), nolgranostim OncoVAX-CL, sargranostim
tasonernmn, tecleukin, thynglasin, tositunomab,

Virulizin, Z-100, epratuzumab, m tunomab, oregovonab,
limitgfiemteoryoesbgindRricpreage; us8l toinogasedhe vied polrsediasriécséleatigty of the
estePlyBrof SIS &o&d@ﬁihe%eﬁﬁur@&fd%ﬂﬁ%e%@h@t@é BthPdnz{rhe/ bito improve

onses

e QR SOBPCSip P Pa Nt SRRLT T B e FEn ey sl
desigrireethade. suehvas simtirected motageresis. end i vitrSwitértesigueittion tasliqudethat

utiliz¥ Eﬁb‘é&ésﬂe rdufditds RAlom Hltdgnkdiad @ene@xﬁrb&?ﬁ' dnd high thidUBRHuI®XGening to
nti canc age re

Opt'm'ﬁerJ‘Tees"e%r? opg '??Sagsree At q{)gﬂx lé?eg r(Leé‘ ng '—?B’{é e e%nz%mﬁs fob%'s@'ﬁ?lan,
synteagisc N?*iurecﬂﬁf? 232:249(1 I38, 200 ) rrnd rerpases pitse Ewrieky thagomplets
disclodlpds@F @RitICaré Béréin mﬂdrbdr&é@ﬁﬁ référendd. t oxant r one,

| - aspar agi nase, procarbazi ne, dacarbazine,

hydr oxycar bam de, pegaspargase, pentostatin,
The eazyRP Gy e ‘“”F‘LeKQTE‘S’éWh Mgctehial Ce%?%@?@"‘zﬂm'ﬁrlg@f"|°ﬂ‘l§| xfracts of
micrclid eslis giattiayaiuicd @etymes, poifpd eizgiaed, Bied tHelkke aThd ¢n@yrhdmay comprise
a lepQrQlBﬁBﬁ pghlglgs hatv{ﬂ?% QRME Barti &é)ilz%d%‘%&k &n \ﬁ)‘g.l';r%’ of less than ab ut 0.1 mm

(e rigeoRer bﬂ’égamﬁ'g?rre%??f (PEtH dppsiein) %ﬁ%?%eﬁme apersions fe
poteREV progessing asiqamdgasrp\meﬁnempqslmsa fror éfamlaleucnarse enzyme particles may be

useuDrgeéateaummrp@cé@&se dr ik MRUMHSous epéomﬂﬁo&%ocegs%s A& may usually
car

oo A4S st P s ool 2L b e e ot oo o e
dispergipns| of afzymels. t o canpt ot heci n, 10- hydr oxycanpt ot heci n,
9- aninocanptothecin irinotecan SN- 38, edotecarin,

Usef’apcog%ggr}%%gg Qii&]e{a X mclﬁdenceroslé |l|r|;](a§ ermrwg Ic D] .tal(s) a.E%B) %nld E:r%gs%%ked

Podres THeTY rce

en2yup SR ARteSE LIS LHRichls-compriseprvesriy 6 the ﬁwmexeowmcearﬁ@wmrswns

mayaiclui@enzymésSimebiiked ah pivathid an ink®ilikey Suppddn Useilipsitstibports include
poly}ngrt rﬁgtrf c%% 9%;%§éulaof cél(ﬂin%l% ﬁgté) golgﬁm JeaEQIEEFQé“'@ rafng bR 5‘polymenc

ers are
mat?rﬁ‘éfc L v°fa@?céﬂ§%°eﬁé8ﬁ‘aaﬁlc§u‘r§5@f FP"l ’c\ﬁeﬁ@’ alstegpapiios ﬁ‘fsc‘fﬁcs and
othebérajogintabilizatiopeciaiegss, siedhS. datesiNoy 5,8, 710¢s WA INavio &

N. LO&tF EiGF efat b @éde%'ﬂdu@usgtdn%?Q@E&ehélﬁlr{g%e@'pfe%grtatlc;nrb‘ﬁgﬁeosgé@@

Parsi et Mo Aibiafpdgfe ol rn g el S A M pitep geat

Biotrantfermutfot81 4tpe8itasd Pricperd@eriana &b riiatenhagl. Let. aesp A%’ (RRUgKfor a

discisieR off th’@gﬂpf@tlondﬁ@@lf@a’?d dleA t&“ﬁcﬂ&ﬁ Y&@pr@éUnT‘Ft@ complete disclosures of
as

the Qa%vem Ié ornsd he‘ferenﬁ?s are F\e(_g? P] chwoor%tecp WJ?TB rg{]ce or a gf“@?sfs 10
ceII growth that is independent of nornal regul atory

The FEREIDA Mix3IB maP cinprisd Dsifglddhagdntrdg torhghiBe BlitiglOphases B Sa two-or a

thre% Fr%!sélgféfe hﬁu@@&%%@l g{ dYg%Qreggelec{l\;e)hlyérglggg sh%?* ln%&hemel may

take'cpiﬁcwuaﬁwgl%@ﬁ%és WSWé%mméhe@ﬁzme e pehsEge Grormula 7), the
desiteyl idiaster@eméri (Fadela 1¢)2andleningesireddlasteasdngn @otmulel 1). sAifnatively, the
reac%rn'ﬁ Ltudd', v, c&%r@g b%ﬁm%és%asz&én {nBt :Wd%@ r?gﬁggu@%ase in coHtact with

si ne Ki nase act
2 sof '?513?? (&2 PRAYBY oF RIRLEY: 6P aﬂ%b%ﬂhﬁ%e R F?Fé@b‘%‘th Fj9agifyhase, or an
aquéauspiiase inlvantagd with arf @gamicephisg aadh e sdlid phass e Forredrbdl, ¢eni ne
dias@r&?e?é%ﬁ@%ﬂr\é%lé 5y befied B i2ARb PRaBR \Ags_té'méd ahtor & &diily Phase,
of other proliferative diseases In I ch aberrant
serine/threoni ne kinase activation occurs. The
conpounds of the present invention are potent
inhibitors of the FAK, Aurora-1, Aurora-2 and HgK
protein tyrosine kinases, and thus are all adapted to
t herapeutic use asantiproliferative agents
anticancer), antitunor (e.g., effective against solid
tunors), antiangi ogenesis (e.g., stop or prevent
proliferationation of blood vessels) in manmals,
partlcularly |n hunans In partlcular the conpounds

Y a1 T Y Y | .
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Met hods for Adm nistering the Conpounds of the

I nvention Adm nistration of the conpounds of the
w@e@smentise nventi on (hereinafter the "active  PCT/IB2006/003656

conmpound(s)") can be effected by any nethod t hat

enabl es delivery of the co unds to the site of

action. These nethods include oral routes,
which gontzithibdenaghe, eoldresiuequa pease, evhith conigiedbe aubstiatenEbrrdiarmy the
desitel WaRYRBALIFForB LB 4! HRFRURdediDY GiddBISH Il Bomula 11).

intravascular or infusion), topical, and rectal

adm ni stration. The anount of the active conpound
Alteraelivielni tht diastateopiedtivephy duplypie meebe capied ohtdn 3 thbjeanbaselsgsterg comprised
of a béiig phd, ,wﬂidﬂ%oﬁﬁﬂﬁﬁé &dﬁy\ﬁé ah B@aﬂé ﬁﬂ%éjﬁét BfitaifORE Lok Plle

(Foanulg 7” gﬁcgan aqaeaw%n Blglaég’ h@? gltlaCfI}S ﬁon ayns ahsgagﬁaecé%r}é?ﬂ]eﬁabsﬁrate In some
CGS%NWe@redﬁ'astlak@wwéFormalﬁ 19§ earhoxdic dejd wbyeh hias ajlower piga than the
unreb&tegested (FoahaIi4) OBQAdsetig: caRRMbic 3 xABitPsatds gq&@dé/solubmty the

orga\QE FE!;% ch%FneQ QWrﬂche%r @ Ihg EQQ%FYedaegtgP&:ar}lhu aol4ﬁfgvcﬂg ¥he 3916301.(:5 phase

becwfﬁﬁﬁﬂchﬂvfn @e\ﬁbﬂnea C%[h%'mac'é eragdutn O@eO@S%sdh%\wgweq? lastereomer
(Forgpuid ay), is peaaiiozyliatiy, sa lrewrgalic Bhdse beddods erticiedgd Hayesirédunreacted

esteﬁ %u'la%} \ﬁml‘é %’aqﬁjé%ﬁéﬂgasé Eé(;gllng Q\ﬁ!:r%&vm tneeurldgét\gﬁ cérmfc aQE (or

f or esal
sat, RfT5 12 4B e P BN FRlP S RATBNSg ifne cerbonl
aCIdertlcm@molubaursm gawaoys dhasentiile tied ddeired fdfastetepmen(esidr diefebrrhiat 0) is
unreB&tedardritis RS 6:3ardd $habd.r st divided into several snall

doses for adm ni stration throughout the day. The
active conpound nay be applied as a sole therapy or
The gaipuritenf lesebstipte (Frmyla F)eand the diocaialyst used indos steredreiedtive bgirolysis

will dePEnd@xadIng othBiaBifgsS Bk g@b&ﬁbsfoﬁ fhgbarfld?xfar @y‘éﬁ(ﬂmb%htut@a $Rdr bid the
enzy)n%h Ié%hérglpshowe err theﬁxr%a |!me m\aé{ QngplloH as g?%%%ﬁ‘ﬂ%(q arql uaﬁagconcentratlon of

a
abm& él%}ewa%ﬁam a in matw cafes; hbbwiap ial congenisstiamplagout 0.1 M to about
1.0 M- Adiditohany, rtmiebqt.orcmap@né\eny&mtmy B0 &izflfe RBEIndVF ey :tc_ﬁébout 20%,
I olites
e R S L S
such as
The Ne(eEsqleNi\(e&ydteIyﬁldTyai/th-cﬁmafEbdn yVer 4 raig® ouerEZ-0hré ancﬁaH For example,
the r).égc'ﬁ@rﬁ MW Qe clélfngﬁ&nﬁ J}chxregoftapﬁﬂ QY b)to &both t’@ rguﬁs @&Eﬁy carried

actor 1nh | ors ycl e I bi't
out E&Fﬁ'@ﬂ?&i”&t"?’ FRyuH P BP‘M‘ #556; SF@rter@!aeaﬁws@qeaeraﬂymﬁ sbsigrgally ful
convalsb01@/@. | abputed 2y .Bout 5O%) EXagabstraieNE@iie 7 OMth saRd3S,5R

dlas@ﬂeto}nelh 9{ r}% % o%%at?%@?%&%)%?g }easeoﬁgglé)%#&ﬁt c?Hr%Q Eegq? about 1 hto
9a3

abotg d% H o%&bo@égbta éy&lf 34 I'( pith etlvstln@ Ahe enzyme Additionally, the
sterdoselentiopiyernlybis mbypbeosayre) o ahg( pi 6b@pe@-5ned Y bi-aBout(1t rhdré tysically at
a pl—pJf%BJ]uY 6 )o%r;@pdf QBLRNG, |ah8’ﬁ‘)en a&ﬁjﬂofcagmt@%% b 62,88 7. rmy

sl mul t ane sequent i al

in 8 G & P Gl "o Fe=Eion MU b ISP OEASh 368 RS o e Sbstate
(Formple &} preqeeds b'Fb@'S@bf&hﬂfawmrl o alcarcoxyipasidt(Famulagy or Foownula 11). To

comBhasm ko thnskl:ﬂadgg the rﬁy@h@b@ reabtRR hfay b@Fun Wtﬁlnte%f%ﬂ‘éoﬁ%l Al Mhe

oo Bt SPSHREEB: oyt wiepBRe oo P B pdflan o= base.
Suitabig kugers MQIU%SOQIU@WWPQBE carbpnate; patassignphesnatasodym phosphate,
sodi@tetdt®) RmmbAlim LedeMs, %lalc@q Bbdiits BES! BIOINEASERES, Q‘IE@t 8BS, MBES,

TAP%r'Fé%nI'Q(CH\fEO l’Tn [ ?ﬁltZﬁIA orn.gnm tfsutff%rgw b aga ohg‘baﬁﬁ o 8 8E%éfébout 9.

harmaceu

The P'eﬁen%ong%tr@t@b lgeneraly ra@ﬂ%gm@ a&auhsml\étoraa@ut & mMp Bnghiyriesills eanges from
dosages. The pharmaceutical conposition will include a
conventional pharmaceutical carrier or excipient and a
compound according to the invention as an active
ingredient. In addition, it may include other
nmedi ci nal or pharmaceutical agents, carriers,
adj uvants, etc. Exenplary parenteral adm nistration
forms include solutions or suspensions of active
conpounds |n sterlle ‘agueous solutlons for exanpl e,
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handl er is used, fitted wwth a Varian C8 colum and
G | son HPLC punp. The chromat ography system uses
whrmwany21sol vent system consi sting of and an acPdi/tB2006/003656

sol ution (conposed of 98 percent water, 1.99 percent

acetonitrile and .01 percenty formc acid) and an

acetonitrile solution (conposed of 99.995 percent
aboupgemi g alaob] 280 vl %’itmap@ri@féthiﬁ aflusovl Q@luwséympm&d of KOH, NaOH,
NH4C§H e ammg&ehdéan?dnombmg fiof aB&Rd 5MAHABbELY 1@Mn&r>ﬁtowt§ep|@ﬁy

rangm% fr? gL cep é 1\/!e St hte1 O%I (Sjtber ino gmmc PQJ]{IV duclgaso v cﬁj(r:“nnatc?tate ma& also

otuti on
be useg| ut | on and 20 percent acetonitrile solution over 1
mnute, continuing to a mxture of 50 percent acidic

Fo!lo@%b HF A&P nq fﬁ% grg?%at%%%%%on gp’@% gl{ilist]i'e{té {I]:gm‘{%%l '}f dlé) o&%s?e\él%{asfgreomer

tes an
(For @@%f%l’ﬁ igoatgddrogyig Rrpdist raRvikie ui'”QStﬁqqq[?tq%‘“'qWe F g’ﬁf'@‘?ﬁ in the
casetoh& singé (@qEeds pbase datcke gadtion, bifexirodnitt ntiytark enay e evtraged dha or more
timedWi {hca%r&gaﬂﬁ g&%i %&dhlag hééahél thé £net e, !Hu’éBéJ W Bse le—ﬁ-'Sftc which

ercent aC|d|C sol uti on an ercent acetonltrl
sepa%thq)ac? (pRteTLfaveg th?ﬁ%quisﬁe()%r?o&bgmw gfigysation gids-p fgriua 19) from
the updessdtdandstel (agid) (Fomuautttgin tHelsghepds @rgafibjeant e@atic Grgeows phases,
resp&!ﬂ&élyf 'ﬁ@gm&ﬂel h!ll l‘ﬁ@ge?s\é o4 I%Qtl bﬂsgrea%h @prléy N@qﬁé&ls S rhdnR

ohas GRS BT AR SV PSS TGN 1ane FagPul T Hipy be
sepagatest katehwise|fellowine regttiomtor Bay bel@ogfted sdntigortifgously or continuously
during el didiese88i0d hyeiroBeisd in water (2.0 nL/mn) as a

nodi fier. Exanple 1 (+/ ) N-(3-{[2-(12,12-Di oxo-12

| 6-thia-tricyclo[6.3.1.0 2 7] dodeca-2(7),3,5-trien-4-
As shqward Bepms L. PPW*FWW%&F&OW?TWMDMS ?P'afﬁ‘i‘ fies thawtodyat
mixtyre, [Xyis dpfibriatiyZhyyto)yzad st Byt diedd enn esigéritOasastistal With thelesSt @@rolysis

of th%gqyi:}i d?of ﬂ'o%" [%70%6]0% t'me%}f]éng f?@? of hg Téulgngoc fl 5<yllc acid

(Fornpga 393).-0r s ‘?%’?‘?PPE‘)‘{"@ sglt.{s Wb?qﬁ'@bﬁgﬁr&d 2’(9?‘73 ‘3305 agifl peykep if
necedsiryl hedicgved gamhC3did (Feerulall). TherBducimamayReiploy thésansconditions and

reag%ﬁégaés?\}og% ;& 9 }or Feﬂg%loﬁ the]ﬁy%ﬁ)’_vég%%@f t gm? gg Eﬂ?sc% ula 8 and may

be uagsrigften (‘5"1"6“%@0‘%‘!'?9 fegyene geid YU:"E'F“(‘?H@I RF”F?@**‘B‘&%W"”FH%“
Formuisifk iralate (3SSRR3-s\@habinethyhestatgieaid: (5 Sp56Y-Bicganobtnsthyladctanoic
acid KD6BR)(3lQ8n M BmethyI 28ndiBR biid, %H@@StSla%?B cHﬂ@ 5'7[b‘in¢ertm&ctanmc acid, and
their' eléctl on tenperature never exceeded -8 C. The reaction
ture was stir at about -10 OC for an addi ti onal
five mnutes and poured onto ice. The resultant turbid

As shéufh iNBHeHE S, 8 Geshéd dissRiborial iFbmald 10Phayf ieohfeRedBE suitable salt,
OUS

pref%%l%an&@@etaﬁ%g esr%gzlar]tgggot &'?0 Ir%su|t|%%/saﬁt is sv\gsregue@}/vargguced to give
the saiy efrthavieSIBH veamihoasiideamulat e J he; redegtion meluerertbypiiteesamg cenditions and
reag@rﬁt@&és@rﬂ)e@ﬁbcﬁ§ foRrddadtien ¥ahd d?%oﬁﬁélétﬂof(tﬁe%ZmH&nd Jaf RBEmIA®! The

resu%ggfaYt fEt d% Fs:)oumi}o; %{or%%% ma%'v%_eL %%erfi@/eﬁ?ﬂ_ﬁo ﬁ@%e% Eﬁj}é&f a

phard\ageugqylh( gfcepjable @i, golygte orthyrate',thez@f (/g; prefppfpd saft obgeqpourgl of

Forn@ia31 ObiZs, thel dddiumal 6F (§ 81617)-3Jcyanolfdmethyl etndidzacid2 H) |
2.68-2.60 (m 2H), 211203(m 2H), 1.57-1.52 (m
1H), 0.87-0.74 (m 1H) pm Step 2. (+/-)

The ghyrahaicopp! (hagmyla 2) shewr iR Sgheme! i p@Prepagedlusmg yarious methods. For

exanigdld] @@eiaal 2Cohpl aybelpfdpaiad By styrbasdlcBiRe é@%e-nﬂdmeﬂ hytr®ysifof a

race% egf’éleSIr@gon%gg%aﬂmgégt%aékrwti %g’dvg 9\ cm'm P\ﬁh th[e enzg{naac

resowk/ iqnypf B@ppra;aqumr?fd:ﬁr%%d:ﬁr ?@@Elen@decenoml rfeathyl-agnty! ester may be
heated to 60 C. After three hours, the reaction
m xture was allowed to cool to 250C and concentrat ed
under reduced pressure. The resulting residue was
purified over silica (40% Et OAc i n hexanes) to provide
C5 as a white solid (78 ng, 0.358 mmol, 23%.
Cl1HI3NO2S GC/MS r.t. = 2.94 min. mz 159 (bp), 144,
130; 1H NWMR (CDCI3) d 6.69-6.67 (m 2H), 4.06 (d, J -
52Hz 1H), 4.02 (d, J = 4.7 Hz, 1H), 256251(m

N NN oA ~ - A AN oA A A 7 A NN N NS
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trifluoronethyl-pyrimdin-4-ylamno]-nethyl}-pyridin-2
-yl) - N net hyl - net hanesul fonam de (4) A solution 3 and
wo edoratidy of uran (2. 00 L) was treated w th t hP@€BIB2006/003656
crystals of benzyl triethyl ammoni um chl oride and 40%
aqueous NaCH (2.00 niL), andgthe resultant
bi - phasi creaction m xture was heated to 70 C under
hydrotyrqdri e Rresgxee afa ypsetase(§-oh §RASS) angl Watehip Qive P BUIGARS supsioplioly
pure) chiraC&edholf @?)-ﬁmw pER&n-a¥of ahicic mpisessepanaisd tah the abrechiralradid and

the ubrD&cAAHEPLSer ér?é(e%gno‘ﬁ?a}d\’gﬁé P8 gel\%dot& aEH %?ethyl-r ;teﬁtypé%@t}' 6 &ctional

ried over MgSO4 ncentr at
dlst'"@}ﬁdefhereégu%'édfaﬁﬁ'B@'s*l?rpéeparﬁﬁ gop EheucP'FeéWH\’/’% FacEc F"&%P°' <e g 2-
methyl-pant&h- GoiBarClaGh 3hiids (-ty. Ni-degartdjc dcid chiprisle) etein@ride uging thethgds
knowR ikl 4pw foam). The yell ow foamwas di ssolved in a
m ni mum anount of CH2CI2 at 0C, and 15 nL (0. 0600
nmmol) of 4.0 MHCI in 1,4-di oxane was sl ow y added.
AlterrBtiesly; ths ahitabattohultif drpuls Bmwemars@ by asguimatid synthasigiefian| e

appr phé’t@?}/] QLfbsi'ﬂthJ le%hofc%ﬁtd OR& ei?é?rkﬂie Q—ﬂ'@th@ll'—deﬁtei Sfdictagia EHr QWY sattPmay be

hydro'gﬁnatetsly lb&]]? Ere?ﬁ%!f of afg%l Eaté%iﬁ%ﬁééN?%Q%ﬁmﬁi@omc ag d or %eaﬁg-nereof
whichinay, be rg@bg@nr@mwﬁb HAlEYo gtp)ejR)sggmetuyl-()anﬂ -ol ogpgyﬁjqe@toghe mixed
anhde%F & chi¥ride v then reduced with NaBH, fo give the chiral alcohol. Potentially useful
chiral ca{a\ystls lljnglﬁ cygch%lr acyclic Chll’gl %Ms%lt]é(e lrggnds (e. 8 p&x%ﬁ‘ﬂb‘%pﬁﬁ%@ht hal

blSpfymmeﬁ Gispsphojanes, 8¢ o R RSANNfR fgRRAs PR angiprBTtalfnstHAS
ruthehiuRyhbdiking irdiuyil or paRtiaN ReURA-OiRaRrPd ghoshineShhepphinite or phosphino

oxazai’ng cg‘inJxEé éré' 8&8?]@ actfv% be%ugé' tﬁ'ey é)%%]sreég]é/ (gﬁrg 8@10:?phorus atom or a chiral

I'azano- na anone
grou%@ﬂnmqtegﬁo :@)phosphorus atom, or because in the case of BINAP and similar atropisomeric
ligands, lheBpdbséssakialvyichlig- 1, 4- epi azano- napht hal ene (see JCC,
1966(31) 764) in dry CH2CI 2 (40.0 nL ) and DI AE(

Exerghiany B oEs D e i T BERPINE ) e oG kaldsios, B lbibh,

(R.RF-RIRAMPOR)-(H)-BF 8 A (S\éBB%ﬂN‘ GREAMPO (S SHIFARIRE: K’?)tﬂP&Pé‘olSo(R R)-
NOREE@S%WQFNAPI (~-e9€PH@S; lm%llaappe (RAS-DEGUPHOS (RBYMS-DUPRES; (R.R)-

= o M PR TR A S el o
Me-RENNPHESHES, S) Rtk B)- M@F‘PYPM) febauleums stc(ﬁéT%ﬁ!i‘g@s(m
MOFS Gy &Rt CARBOPROSIERNS)- I OSIBHOSIAR)-MeANEPHOS; BIRHEPIZR)-2:MeO-

d r

BIPI—(;&roﬁ‘hE:Ré 'N/{%r gﬂ%ﬂ] E%el\?cfn? SEBZFM? (8- %ﬁrbﬁ%ﬁﬁ\ﬁé §Q€fa:ﬂé§iTlANP
(R Refad) K AYEPhasa &P PeethOdRRi ¢Sr°) Esh(@h“sﬁ) eIed Wt“hTCFP (and (R
CnTaePHUSvedreaTiaaic@@ber of 1 lotéer ed t hr ough di at onaceous

eart h, and concent rat ed under reduced pressure to

'e as a brown (1.65 9, 6.80 mml, 68%

Of“ew*ér?'cl'?a“de@ﬁ'%e R L<S>22 @i"’ Fn mz 241 (M), 213 ( bp‘i
b1stn]ldg(ﬁqmell@l%hMNRﬂ(oEﬁur@]ﬁ@@):erdl]et%|cy6@\ep¢nmos§;mgg(& (-}~ (H(ﬁ) 3 (d|(3 5-his-
tnﬂué’ror%et@ylﬁﬂéh;fl) ﬁB%bmn e&&ewielfr@rdita Ldimethyibihyiphysdhife; 1R4- )amﬁ-z di-

o RRpBEt e Ve Y e h AR G 12y SRl O O
(dIcydlpwmo@mw&necemsnlewd#@uumgoseum -3 1®-& and
(d.cy@eﬁes( uhdsyh Adsfs,%@dy?twia.cwowlyuhmmn@f(R)bdbm(sﬁ_aooTL 6. 80

(dlcyv\ng? dség\or)}%ﬁo cen@ q&fdgﬁ?nglﬁms?ﬂneami ?é(tsfz KG‘R% g?jHe |-4-
methpeiephen- ummsphInq)teré@qenyiieWtiles@loanybh@Ph'@eo 6P 1{(S)-2- W@h@vlphos
phin@frotdn@Rtngdi-hug RWbsPRINAM(R)IN-B-(VQl-dithétiylantio) dByll-N(rhettyB-14(S)-1°,2-

bls(d?ph%gy do""%h?no)!rfgro%r ylﬁ%g Uk&@&\a g%henr@gﬂo%[vhnrg&)%fewung“f or

all onwed to stand for one hour at 0 C. The reaction

m xture was then carefully poured into
vigorously-stirred ice water, and CH2Cl 2 was added
after the ice had nelted. The resultant organic phase
was coll ected and the aqueous | ayer washed with
CH2Cl 2. The conbi ned organi ¢ phases were dried over
MySO4 and concentrated under reduced pressure. The
resultant 0|Iy reS|due was purified over S|I|ca (20%

o~ N o o o I P, o o Y
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m xture was stirred for 1 hour at 250C and the m xture
was concentrated under reduced pressure. The resultant
wo e®rdrEsnas treated with 250 m of 1:1 (vohvoPQT/mher003656
saturated with NaCl: concentrated NHAOH and extracted
wth CH2Cl 2 (2 x 200 m ). Bhe conbined organic |ayers

ied over and concentrated under _reduced

mer SR R0l G0 OB SO GPaR Y Shor R (e Pheggilen-2-
yi-phenyimetr@8sand @HEF. R)-Ehdhzylabospsaahy e thyip@t, Rf) whosplaian-2-yl}-phenyl-
methiier i fication. 1H NWR (400 Mz, DMSO-D6) d ppm 1.7 (d,

J=0.4 Hz, 1 H 1.9 (d, J=10.4 Hz, 1 H 2.3 (m 1 H)

2.6 (dd, J=12.3, 1.9 Hz, 2 H 2.9 (m 2 H 3.0 (d,
Usefyj tigeRdsrmayzalsoincide Ftewpoigeiners)efar@orkbrs ard digsteBzoBorfigrs) of thefehiral
ligand dsdrigéh in \ﬂm%rébedrng?par?agrdéhs Whith mQ&ptFQ ob&n%@ b}3mvertrng all or some of the

stereéjearcgenters %{aﬂrveg Pgoané or. bg rnve rnq)t%% gltergggayp aérs 8fan &troporsomerrc ligand.
Thusy feirqxaipple.yisefd s fiesy hgeeifgr)ay afﬁe ingludean(SirEt-iBeP-BIPHER Y SI-PHANGRHOS;
(S,S)MeZBUrIDS; | S, srnEt;tﬂJHHosp(fS)amom-twudrmwm (RddstbHosS; (3) (S)
JosiPLos; Qé)‘ ér%‘r—*by PY(S)- €@ fangbe (2.1 29, 9. 78 mmol), and

resul ure was sti rred at 250C for 2 hours. The
m xt ure vvas concentrated under reduced pressure, and
Manyr o helchieahtatalyes| clitetystyascursed] & ehitaV R@ndsinzebb yhtaidgertodd ®@mmercial

soumfeémay sRbpuRs Nag re%r(rrmgrﬁaagr ﬁtc%%léQgg%EQrm &9&&9&@&%

and brine
°é§e" fogPRYEr Al a“wr\ﬁffe% IR el satalyst " WL”fe Grpt
precurdees tymigaty evawrissrRyaRh,dr qpRd s@splaked with tw ghosigriradiligendsud éithbiea diene
(e.g. %Gr@or‘é@@r%eﬁbba(@%tﬂg’ﬁ%£ elc§ qp&ﬁéﬂd@&fé\%ﬁr dra d-gngaﬁd:alshlékr}ea@tthe

5%
ST DN LG LT R N

precusgop easprigedtahthp F@v@ldre[(mgoeemehgaml Bh(IC@Qﬁ Xoinhay & cahyerted tBa chiral
catalﬂmﬁ) hydiB3§SHattig@heiene kEbE) anrlleC_D'H (gMph hrné—l%h@?l((“@@h)‘?}@('

MeOI—ll qués%ql?’egrﬁx_é#sp Ir\:%_d'—%y C}hel Ha%ltl\f@ o'_rEu a chanaﬁw ng E?Hml )_,_&?lgrgh
under(gﬁes e_parqu)segecgve(rudrogel'retrog to-ghe d@rrﬂ; crgalg;o@mung(ﬁq)muy.a 3. Expehples of
chiraltatsists 8r. chtahizt, precutsrs Sellidd GHTMBTR=Aithedium@) chioride &efdhe compidk; (S)-
CI-MERBIPHEP ?@he"’nun&l"j/ |$r”d'e?i’}\rr&8m§119x ?s% %II\S/-{IJ rﬁ%&k r?‘lr(ﬁ B Joaqprex (S)-tol-

B'N@érfre%mwﬁ?%gw ¥ R S A B iooTPhioS - pan R gocipelpodium-
(1,5-qyplodcjadiend) hatrdiborfip@aid Jongpied; [ SE TBNCPBdHodme)-edias-ged
cycloéé?adﬂana?-{nﬁu&gh@éﬂ%rne QMQH&QQ&H@;E& QUR) BREFAE- rh@d‘}@ah@cycl&octardene)]

T O OU S TR A K
and [§§)-MmTEF it hrevolaegdtadak) rrh@wr)(l)]aﬁ@ﬂwdvmcqnmesd under
reduced pressure to provide C20 as a clear oil ( 1

oragfi s P S G B gt e
(slc) ey, depend op, Jpong gthe[) thrr[gs7H( messgrﬁg_rgad]roq-@mpq_ratp{)e anhd@olgent (iflany).
Usualiy) th2 sébsfrate-todcatdlysBrath dxteedsd bt 14)0 |T|Z>r 20b: 1t hindBubsted to-Satdl)st ratios

of abé‘ht iocg)slﬁz 30@1 @e éo"@%?t Al%hj)gg/h tge ﬁzral c'%zaiyst maH)De regi(céeéi Iggher
S”bstzﬁte(f& Ay r%'%ar? PIofe yseiklo et qrympiwpbﬁvﬁfaﬂmc@algsr ralispHyboniptoo0:1,
10,0082 paridr20 0@ 1, @f Gre@erlwoulliPbellseful. The asymmetric hydrogenation is typrcally

carrreggglea‘f Qizo%( r&m Me{a{uree&lgbc}vg %@ p&@r‘%du& o%'a‘?o ¥ StFnS ormr‘org of Ha.

m xture
The t%mrerqt% Pfdh“e’leﬂ%"PD DixpreMPHAEHBYEbeH! 49°Rdo AU C, 4nd the H,
pressnieDiay rangel frdr8 Bbdtit 10 kKPalsI58d {3080 kHa ok high@ Soue@erk 8@ichQ, reiies from

abouM@@?%toaabQutgbtg%eanan d%fulﬂwr fr:r‘dér Odf }e ngr%{uﬁgu%mprcta%su%gegd sql}%ggie :f)’o

m xture was treated dropwi se with a solution of C20
(11.6g, 42.3 mmol) in 40 M 1:1 (vol:vol) t-BuOH DCE
and allowed to stir an additional 45 mnutes at QOC.
The resultant m xture was then treated drop-wi se at 0C
wth a solution of Et3N (7.4nlL, 53.3 mml) in 10 m
1:1 (vol:ol) t-BuOH DCE and al l owed to warmto 250C.
The m xture was stirred for an additional 2 hours and
concentrat ed under reduced pressure. The resultant

Y o o P~ IS N N e
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376.3 (MH); 1
H 2.0 (d, J=1
W@ o718 4 Hz, ,
J=7.9 Hz, 2 H) 7.8 (s, 1
11.3 (s, 1 H ppm Exanple ;1; +/-)-N 4-Cycl opropyl -N
2-(10-pyridin-2-yl-10-aza-tricyclo[6.3.1.0
cata@st]r]atim'@] eergrally sejecd & provide substantially complete conversion (i.e., about 95 wt %) of
the blis@dle Fodhula Dor Wﬁﬂld%ﬁ’t@'h&)f& “VOMY rhaHy S tﬂ@c@raﬂ:a@yﬁ@d@@reasmg

645 mol ) "was di ssol ved |
Bﬂg%)i ?%r?mﬁ_af%tﬁ %{'(a S?ﬁr%\étgr ew cap pressure tube, and
the resultant solution was treated with DI EA (431 ni,
A vatiet&f sam@hts A Be dsehll it QPbEe nidlodemBion, i’nclaéﬂng['@S'FQttc)solv&‘fbe such as

wat%] el@fg(tJH %{?%N &nd ?J’ro\ﬂp%tﬁe??éeﬁigso%gts ﬁ\tcllu&er %)go&lg%olg'r%%@ts such aé"THF

tor co
sthyh 6??1‘3&31 amﬂcstoma d hes@r%ﬁalecf'\@ﬁudrgqeinawoe chay gmplay #gjogle sayent or may
emdyCitigiere@NsciAis Bach GUIARAanE BBOH URMF ahl @ratdk, EXOMEdUR6A Me@B and
Watgf;n ik he residue purified on silica gel (40%
Hexanes) to provide 14 as an off-white powder
(143rrg, 49% vyield). HPLC Rt 6.57 m nutes; LC M5
The(cviabdvnd offormdlz 1,4b 8 das(ehddispmers Exagyop IfLethéH:'enriched through, e.g., fractional
recrgléfélr z)at‘Jn‘!)r éfﬂon%fgdo LAY Oy & Bzatiar lalsLitsBleQBRLAY! - Pyrim d
i n-2-yl am no) azatricycl of 6.3.1.0
2' 7] dodeca-2(7), 3,5-trien-10-yl]-pyridin-3-yl -nmet hanon
Altegnafively) a gompohingt af Bermoka 10 8r 11260 beprerdd6 aniiusiritedindSdDEE2.
(124, 880 mmol) in 1, 4-dioxane (2 nL) was treated
Wth in one portion vvlth ni coti noyl ch] orlde
Rydmechl ori de R8OKY, 446 gmok). The mi X tufe vvasRstlppred
at>4 oopyt emperatsre for 4 B ursRaand conment r at egd:
educed pressdre. The resdlt resi due was purifi d
@n silica (3% CH3OHZCH2CIR) to provide 15 as a
off-white solid (52ng, 20%yield). HPLC Rt 5.7
mnuwtes; LGM (Method F) mlz 427 (MH+). Exanple 18
(+/-)-1-[4-(4-Cycl opropyl ami no-5-trifluoromethyl-pyfim
i di n-2-yl am no) - 10-azatricycl o[ 6.3.1.80 CN | | Base
2' 7] dodeca-2(7), 3, 5-trien-10-yl]-2-di ngphyll am no-t han®cidifry
ne (16) Conpound 16 was prepared in a manoaf spnila
to that described for 15 in Exanple 15 by reacting ¢3
(150ny, 337 mmol) with N, N-D net hyl gl yci ne
hydrocrg(f) gb de (127mg, 337 rrtr@%g)s to provide 16 as a
i er’sol’id (62 ng,g0. 485!, 40%vyield). L&
t od F) Rt 1.4 mhdtes LC/I\/S(I\/bet—heel—F) m
( Vidgxanmpl e 17 CN
R (+ - ) 4- (4- Cycl oprgpyl am no-5-trifl uorlZeret hyl prru;n di
n-2-yl am no) - 10- azatricyclo[ 6.3.1.0
2' 7]1dodeca 2(7),3,5-trierme-10-carboxylic acid
Schg&]gyl am de (17) Conpound 17 was prepared in a manner
simlar to that described for 15 in Exanple 15 except
WW%% Bt RyIR PR \asmes defited Zheve; 337 nnol ) was used
* i§ segdcdl orafiosnli raexyi, bW, clobyi Erdnier-deyiEbnesUibriy), eyl kY triflyl, preferably
me39 fovide 17 as a white solid (120ng, 0.270 nmol, 80%
5. |eldg HPLC Rt 6.1 m,nutes; LC/ M5 (Method F) mz
R ggﬁmtg le Eﬁwr@pfsch(agﬁ 9 Rreferably mesyt-O-;
nsogavqm;@raferdbrymmw n-4-yl -azetidin-1
'is Mldgers bilefdoly QRGRSH Py i m di n-2-yl ami no] -1 0-

za-tric 0.
R )% ISANFYE g‘ e, %re@apb’ls%‘ﬂmi@"’@?ld? “¥hanone (18) Step 1.
X2 ls(hadogyénomrpi&ra(n&b@mooro 5-trifluoromethyl-pyrimdin-2-yla
m no) - 10-aza-tricyclo
[6.3.1.02" 7] dodeca-2(7), 3,5-trien-10-yl] - et hanone
(C26): Conpound C26 was prepared In a manner simlar
to that described for 10 in Step 7 of Exanple 10 by
reacting C22 (460ng, 1.17 mmol) with acetic anhydride
(91 mL, 1.17 mmol) to provide C26 as a |light yellow
solid (309 ng, 0.725 mmol, 62%vyield). HPLC Rt 6.5
mnutes LC/I\/S (l\/bthod F) n12 427 3 (I\/I—H) 1H NMR (400

" R A~ | A ~ -
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H 6.6 (d, J=4.6 Hz, 2 H 7.
(d, J=7.9 Hz, 1 H 7.7 (t, J
w@207/0mi158 H ppm HPLC Rt 6.
(c=.011, CH2Cl2); LC MS (Met
3. (-)-2-Methoxy-1-((1 4
R, 8S)-4-nitro-10-aza-tricyclo[6.3.1 .02
7] dodeca-2(7),3,5- trien-10-yl)-et hanone (C34)
A C&:EHEQM FordfhlaFrsa cﬁ'%%%%g frbR a @orﬁ%ﬂﬁtﬁ&f ForiWal 39y tﬂecbrc':'c@%tdescnbed
S |bedfor 3in Step 7 of Exanple 10 except that
abo&fr%cﬁ‘eﬁﬁ g, 9.79 nmmol) was used instead of C22 to
provide C34 as a white solid (1.68 g, 62%yield). 1H

A cMuﬁd"{Q@oMﬂ% 19[AMPEL PR parly AR gorv%oﬁﬂ of ParMula 4 ahif 2 célmda‘)md of
Forno;ula 1%;%3/ rezqct,_r'? aiﬁizhl{)%etn orl_e'jmeig gpn?LW{ é_fbg cgwpo&xgggffarmu%ﬁ_@zwtg a

compgyndpf F_Brmqlas opef dromP-q 6 hairs, pven a fgmperpturd ragaeof fram 4FCRg 90°C. The
rea@iﬁﬁﬂmxtd%ﬂomﬂns’é@ ofanl’ész&ést pH=8d, 2n oibgmgﬁhaé&arﬁ aQﬂane transfer catalyst

(eg t g%l %B?) ﬁmg gufr\zfgmaéeggetsZﬁtglv % sé) %Qs intlude polar
aprotezohﬁ @itas TMBF) THE. 514G BHAE@NY Pgn= m@r ﬁ“é‘t‘ﬁ@)@?‘y@ﬁﬁéﬂh‘b@ﬁe
tolugs35) :  Conpound 35 was prepared in a manner sinilar to
that descri bed for C21 in Step 5 of Exanple 10 except
that @4@%@ 6.07 mmol) was used instead of C20 to
PPRAYNHRE F ’aa?sm%Y BRirrapared 81”[‘ 8 cpraroypd ofEoiRus 19 20d 8y orthggster
CO"NMRId(OdE)@mMHZQ TB/BIRYIDioh meylean idd ut édemds:&@esﬂfthmangé frbfp -5°C to
5°C2ush (ar&om%lol?uetng ofbxEd ame]unlé’e 39"“! tcr @edldglaler&%)@ the cch;!oﬁnd oF Formula

20 oyerfrqg 0 tg)§2 Hs;ur§l I%pr(s?ﬁntaiva};tgasgf I%cluéig\(O?u};gDAﬁ n§ul(x ﬁrd hHﬁg)S using an
excgss@f @@] HaseJe.g 1233 ecquHgnts)lThd)re@tlcgt mlctdre cdmyirBeDa sinbledorgdmic sblvent
(e oHfrHm H‘BMEH%e'RE) ﬁ&&éﬂ@bl@fé%ﬁﬁoestbaﬂr&uctlé h rc(l)f-‘se@d@iqgthe work-up

%ﬁz% B B PRt e TBP SRS e R B b sspponie
esti{§)the [IRUBS) - 10- azat ri cycl o[ 6.3.1.0 2
7] dodeca- 2(7) 3,5-trien-10-yl]-2-net hoxy- et hanone

A cén%?fd of'lA-‘oxIMu 1'6 ?Epré y&:e (ﬂﬁpared from.a co ound fffognula 7 tgrohl_%\

dlaqﬁfﬁqsﬂgg&% hy@ﬁp)yﬁtxoc WS’I' gwglg ;r%maq}s %nbzeg ahqwe fqﬂ,ggheme 1.
Prefelsbly ltrecentyone@) Llinasalipom te niidraoageism dBukbggdne tepagin or the @igtoedanism
The%&rﬁbc@@t%mgég Kidst Wefere;]ogI tﬁé’en@n&ﬁ a Jﬁ:ﬁar%lﬁ%ﬁﬂ?ﬂ&@@r olderia

en treate
coppa [frS g0 brrind Pvma g ThesL g b DA S her & o1 i 1 s od

for an additional 45 mnutes at OOC then treated
As &Us@ribeéi\fthﬁﬁtgl’(&uf e Eﬁe&?ﬂ:a(t&f'r% of ﬁwe%%ctmlc%mpo-ﬁh& Ha@@&érb&&mers

sorf 2 BB BBt 2T o e e pp B Ry o frmures o
enapiiomers (grvichadest cgeminaamples). thtich tiergnding dn tBHBIBINE skdst efione

enaffitthet B&r frickHer |ab%ar6@élfr‘1%9tektﬂ$n%t|da0acdﬁty n§§oﬁ steReoRERME ich are

nongg‘?%ﬂ%to&g%ﬁoq m‘?ag;fzé goésﬁéﬂ\;g&%% as cif)oné n?r%%z/%%érgéggzib centers
(ie.( aRlYy) PHpYiscloser(Fompouggepawte LPRFOTAG tEbarpAst e aaoesl Such
sterediscnerAWHIET ar€ kitwh @t diagterebisdmetk may bddéitalloPsichit) (doRtaiBing BteRogenic

cenféﬁs) E?ﬁ%mcﬁd%\qolgeﬁleg @&ﬂ%ﬂﬁu%% gﬁﬁ% &5;95[9 o]y ?‘gg mgpéi\s)/t:f}g@(%r ZIE)

react
SOTRARAMEIS A© PRSP e mzlﬁma%s cqnigiping °§6|“P'i§ sm?gwg: cenigty, in which
inveysianl afl @ sindiBSstédvbdehio deffr gRterdteOn curmasponding difsleboisoriviat luaidssstated or
othéﬂvée é@éﬁ‘ (é”% (ot&ﬁ)(;)ﬁ%:l u{sgw[ 4@%0%01‘?‘%%% s&;:enter de cn tors, e)tc )ghe Sco?ﬁ of (t)he
ronethyl pyri m din-2-yl am no]j -
(1S,8R)-10-aza-tricyclo[6.3.1.0 2
7] dodeca-2(7), 3,5-trien-10-yl }-et hanone (21) Step 1:
(+)-2-Methoxy-1-((1S,8R)-4-nitro-10-aza-tricyclo[6.3.1
.0 2 7]dodeca-2(7),3,5- trien-10-yl)-ethanone (C37):
Conpound C37 was prepared in a manner simlar to that
described for C34 in Step 7 of Exanple 10, except that
C32 (2.00g, 9.79 mml) was used instead of C22 to
prOV|de C37 as a pale ye||OMISO|Id (1. 68 g, 6296 1H

(d, J=7.9 Hz, 1 H) 7.5

1 Hz, 4 H 8.0 (s, 1 H

m nut es; [a] D 2PAT/AERB064003656
d F) mz 435 (MH). Step

8.

4
9
ho
1
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Step 6. (+/-)-N 4-Cyclobutyl-N 2-(1
,2,3,4-tetrahydro-i , 4-epi azano- napht hal en-6-yl) - 5-

wo eoozlozasonet hyl - pyri m di ne- 2, 4-di am ne di hydr BChIE200dd®3656
(C46): A solution of C45 (2.73 g, 5.74 mmol) and HC
(3 Min MeQH, 20 nlL) was hegjed to 5Q0C. After 2 hours
the m xture was concentrated under reduce pressure,

presgnt inMeeiipn gerisrallEinCidss treneferehas compavint amt itsstekdogorverk véetherdhey are

each¥irk (dd fﬂnarqlep&% PhBMe. aﬁcfom@neew dricrRb} gcé@cﬂ g
Sarr(eoo{th cgmp/ougd aya% Wénéa ?rd)xg'n} oroug, sgtq(qg{abtimﬂ?zn r%ayso@cur In
sucli eases} thq)presgnt oertion gengram) incluey utoiericForms, Iwtieiher theyHre each pure or
mixttre®2-7.50 (m 1 H), 7.42 (d, J =7.9 Hz, 1 H), 6.6

(br, 1 H, 5.21-5.18 (m 2 H), 4.58-4.52 (m 1 H),

2.27-2.14 (m 6H) 1.7-1.61 (m 2 H, 1.37 (d, J =
Phagng:eqqfally gcqqytablg/@lts gfztBe g_on(pmmﬁf of fppida Rincluds: the #hidpddifgand base
saltpteredfy: 100% Step 7. Met hanesul fonyl chloride (24 ny,

O 21 nmol ) was added to a solution of C46 (75 ng, 0.17

and DI EA (65 gg mml ) in dichloronmethane (4

S“"ﬁ*Pj aﬂ%@@?ﬂ sz?disaﬁeﬁprm fr%%mswvaﬁh % PIHEXiErie ExTBRIR RS de the
acefateesdipnates asparidle, tthezonte Sieklae) bicarbniathitarbopeae, plsoiphatealiphyte, borate,

candshigs it &wgvger&@me%@ g%fom{atesfulng&?e séept(ag@&'o &/E‘
Wj}% éﬁfﬁaﬂﬁﬁ—ﬁ %ejuzst“e oc(w‘gpé)eloj_ﬂo e, h)girggmrcglb “ﬁ)

hydrpmgl‘de/(oglde 1set-lﬂ|)ona’c§.l lacZatg, malafe, ipleatd,.nibldnte, rr]esy:laté etizsulphate,
naphthylatd,- 20@ipéyihte, dicatinGe, hitate, ordtatd) @xa@teoﬂa(r(u&te gan@ate 4.61 (m

d
orolprlphedsn oeopdneipog ! Hisge, et ooflel
sucejpaty, tapnaty, (kytygte. oesiats| taflup®agetatg and-xinofoate salts.
-[ 6- (4-Cycl obutyl am no-5-trifluoronethyl -pyrimdin-2-y

Sunlaqm)élg)salt"s are2f04%1e 'rﬂn]ﬁ %££ lgl’q ﬁ%rn} ?%n—toxncnsglt? Eéajm%es n%cl e the

I 'azano- n
a‘”rﬁ‘h‘P‘querféne( !E“S‘Zit ey, ca'e'umwh | detiiipninggdielaming olicisbIveing. on
mag@iesi@d, ndgliinepolariing, potassiveh, Eddiak, {&betighineCinb zingdity. 1 n
CH2CI 2 (4 mL). After 20 mn the m xture was
concentrated under reduced pressure, and the resultant
Herpigals (1RGSR E%1 N3P TAYGAPOIS st o' SEMBierPeciRblale Bist BRIl sals
silica gel (CH2Cl 2/ MeOH 98:2) to provide 23 as a white

For 8 Mvieth dn4dit8R salgsogeem&boolﬁgf P?@rmaééﬂtl&w‘@lt@ @&ewlég Se%ﬁn&nd Use

%%H'a’PQ("#ﬁ'm{’@“ﬁ" r%(@*h?%z; 7.0 (m 1H), 5. 3 5.2 (m 5
H, 46 (m 1 H, 2.26-1.97 (m 6 H, 1.9 (s, 3 H,
Phalmacdutitalf§ Zcdetlabld sils of dompodndd-6 Fofhul?1 fby beBrRepafbliBy dne or more of
thre%Wd HPLC Rt: 6.71 min; HPLC purity: 100% Exanples
98 The compounds of Exanples 24 to 28 (Table 1)
were prepared in a manner simlar to that described
(iy foroy2&acting tixa@mpbénddBForin¥ia Nite thd Aediréd adid-or base;

(i) [6 t& n%’v?nlg%pglzﬁ ?sgsmﬁgﬁe Brbibth ! QIR e LAkl ne

Comfowd Forpdad Oh%rmr?a?r@w egsuwb]e WS PERYTEATor BXgTRIG BT ORD PF
lactam, (U288 th8tdegired acid or base; or
(+-)-6-(4- Q/cl obutyl am no-5-trifluoromethyl-pyrimdin

(i) ¢ et%’a‘fﬂ'ﬂyﬁp'!}& i“ezFaE Bf “é%%?ﬁlB"‘HLS Shitraria b apobelty ssagionith en d
apprbpriate add givesedr beatas of £dutyble Coapbanyd cdMdiin.was pr epar ed
in a manner simlar to that described for 24 in
Exanpl e 24 except that 4-N trophenyl chloroformate
(0.45 g, 2.23 mml) was used instead of nethyl
chl oroformate to provide C47 as a white solid (1 .0 g,
83% . 1H NWR (500 MHz, DMSO-d6) d 9.6 (br, 1 H),
8.26-8.23 (m 2 H), 8.18 (s 1 H, 7.88 (br, 1 H),
7.43 (br, 1 H), 7.36 (d, J =8.8Hz, 2 H, 7.29 (d, J =
7.7 Hz, 1 H, 7.036 (d, J = 6 7 Hz, 1 H, 5.44 (br, 1
H, 5.22 (br, 1 H), 4.6 (m 1 H, 2.24-2.10 (m 6 H),
p
1

1.64 (br, 2 H, 1.33 (br, 2 H ppm N5 541 .4 (NMH):
HPLC Rt: 8.5 m'n HPLC purity: 00% Step 2. A

~ A~ N L AN
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(s, 2H, 448 (m 1 H, 2.27(m 2H, 1.9 (m 2 H,
1.75-1 .62 (m 4 H, 1.59-1 .54 (m 2 H, 1.39 (m 2
wolRoogpmi1sNs: 390. 1 (MHH) . Exarrpl e 34 (+/-)-N 4rdve1BRp06/043656
2-(1 ,2,3,4-tetrahydro-i
, 4- epi azano- napht hal en- 6-yl %3 -
trifluoronethyl-pyrimdine-2,4-di am ne di hydrochl ori de
All thr@d yeaSioegpard typically carried out in solution. The resulting salt may precipitate out and be

colléc"{'e(d b}/'ﬁl@at{oﬂ oMﬁéjBé r@é&é}gd lil évgﬂ)ofrAtIUIQEfQﬁEestom(At TR rclégﬂééj&frbn%a%n in

the feém‘%%'&w VBl fogisemplsisly qisphiorrmaserdnisst boxyl i ¢ aci d
tert-butyl ester (C51): Conpound C51 was prepared in a

TheﬂSBﬂB&fndsSéf Eﬂehrﬁféntfog Enia? %Bst Q\eas&ﬁﬁn*g@rq of Bld & rérﬂam@tﬂgm fatty Qfnorphous
o i B e W SRR (Yo SRRt ok fonggap o

at thegnqigcaiai lehe! 208 1degendingwhen temsandtire, nidy.e81Bbitghe 18Gsi6q progddiekliofa solid
or a(lig@& Thirizally LMMPRA=ERAs 8b Rt Bivd Bstinctide k')'ay drabfon(patterds dnk; while

exhi mKﬁGtheg ﬁ;log%tlel_bof a ?hé')are rggrg%:rr%_grw d%sc&%ed (ag'_ja wld%onéle%ng anghange
fron]_sqg@tO(llgwd go;pqames PCOUG Whigh nszchﬂ)acterpggﬂ byiBehame(ai/ialp, tyninslly second
orddlPbi&ssRtansitibn’y. T tim R k@lliffetrd/to al@@%as‘@ﬁrﬁﬂwﬁw thFAAPRAINE a

regx??élf Yé%%g%&%gtﬁlgtutergtg @%@ﬁ%r l&)ﬁl&gnh %(/e a{dls{hﬂg e%%?%{ﬁj bg% pattern
with leined geaicirypl molaels e et el W0 e o AreReTis oo,
but the whanpe fraokalid to(Quid 8 ctiara@@iséd by aldtadd\dRarde Opiddtiz firstOManelting
pmr@) d 11.02 (br, 1 H, 9.62 (m 1 H, 9.37 (m 1 H),

8.43 (s, 1 H), 8.25 (br, 1 H, 7.82 (m 1 H, 7.62 (m

1 H, 745(m 1H, 5,22 (m 2 H, 2.98 (d, J = 4 Hz,
Theg:ompqun@s_ & Ehe(inventi2n Hpy aldq @Gt nvBsolvieled prxhaolviiBd foBB6 The term ‘solvate’

is uéeMﬂéaem AR mdReclid co)npl@k compnsmg,\tlhe compound of the invention and one or

mors pﬁaimicegt'ciﬁ(yacfelp%{?3?%“1"‘3‘9‘%1&5?549 NP RIAL-dhe term hydrate’is
emgayed When_spidisplyanbie waet hy| - pyri mi di ne- 2, 4- di ami ne
di hydrochl oride (35) Step 1.

A cu(rre‘xﬂy)ac?ep{eé c{ag%la%a g&@(f’ f@} J%elnic hnéargtgé/ |§ oQ‘_enl‘u A fénﬁs laolgteiw

chaanl @ﬁp%ﬁ'é‘ﬂ'&o?f'g'ﬁﬁt?%l@‘ld ~geecEgivmembisindn Bharmaces l 9lid WK R.
Morgs(EerH. (@CBatjain, Bang @ekickr, 35) Wﬁﬁatqmrse@Wd&ﬂbslafb @:eﬁmm%ﬁ the water

molédul& lan%ﬁso‘a%dtf@ﬁtd\rg:?é Hcgﬁm efa%{ oél%rl ?‘%mig §]i rﬁ_{)%éan%fmo@éagsp

reactin
Chaw' Wé %?t?rmecr%‘éi tryT Bl Hennets, "‘K‘GG they appeiig ptherpugter
molequiee.i lrdeet@ﬁ@ @srdmatgh hydeatespthe daledmBeqles 8@ b¥ded IdHh&WRal ion.
(500 MHz1 DMsGd 6) d 9.67 (br, 1 H, 8.35 (s, 1 H),

Wh%f tﬁﬁ &R%ﬁt?%w%%ﬁ is @h&f’goﬁ@_, g% c'é%ﬁ’:leémﬁa’vg gwgéd%%éd %éi%éaqm(e?ry
indegengipnt(o§ hungidit) \Whep, iBveyer, thosdipnt of waler i weakp bbind, ds. il €hagms
solvateshindHyGrosdybic ccﬂ%ur@s(t%ﬁi&teﬂsﬁﬁ&@cﬂent \ﬁlll ﬂe &Ep@ndelﬂp dnrumidity and

00%
dryllﬁ)FgJoln&lé/ong Ier h §as? ni)?,| stolghr@meltI ?’VB%S t gplarneSt gg 2 of

Exanpl e 22 except that C52 (0.85 g, 1 95 mmol ) was
Alsdisdied WHIreiAels@pe 684t iivenidn QM Aldti-compafenBeoMplekd (8t8ritithn salts and

solv f}%s)%il% tﬂeocgugG@}\d g‘iEL M%V 89 0 e]ht Q%@%ent@sgéphx&memior non-

stoi ometflc ?me@ts Qorpﬁlexeq ofdhis ypg mq_uqq)clathyatepl(dr(:Wosj_mp\ysnorg:oguplexes)
and cs-cry@aldljThe Git@3re( tically ddfineds GrybtanineZofrplexed oBulr& moRelidr,
coné’htu%gts (Arﬁlch §re mugg er(t% ny)u mv%ﬁr‘h%%t% eqloﬁ 'b_\Qt c&ﬁ’ﬂlso%% a complex

°fafe‘(“f" f2°'%cui$ “t'fléf*ﬁ%{h 81"'@{3@3 H‘aéb? %@%ﬁfﬁﬁtbﬁaﬁﬁffﬁ@tﬁ'@am ) - 5-
trifluoronethyl pyrimdine- 2,4-diam ne di hydrochl ori de
(36) Step 1.

(+/-)-ethylam no-5-trifluoromethyl-pyrimdin-2-ylamno
)-1,2,3,4-tetrahydro-1, 4-

epi azano- napht hal ene- 9-carboxylic acid tert-butyl

ester (C53): Conpound C53 was prepared in a nanner
simlar to that described for C45 in Step 5 of Exanple
22 by reactlng C44 (1. 0 g, 2 27 rmol) vvlth ethyl am ne

"~ N~
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7.33 (m 1 H), 7.78 (bs, 1), 8.15 (s, 1 H, 9.59 (bs,

1 H ppm HPLC R = 8.77, HPLC Purity = 100% Step 4.
w@eompomid 40 was prepared in a manner simlar POTABA06/003656

described for C46 in Step 6 of Exanple 22 except that

C58 (938 ng, 1.98 mmol) wasyused instead of C45 to

provide 40 as a bone colored solid (912 1 ng, 82 %. 1H
recryqi#tisgtigo fonvealvenBIMBOY pifyeifally orind®d therppmponiets togietBer - fae Chem
Corun, &, &f39.41896, Qy(b'DAImét'ss'éﬁ ahd WM. J1 z&)orotidr A8b4f Fbr gehiral r@neﬁv'sof multi~

coméﬁnehtforgge%eg see ﬁﬁn}n% g&(’B)(, 526%112%“1) éal |er( ‘Zﬂugtft f_%’ﬂs) 9. 48
(m 1 H), 10.63 (bs, 1 H ppm HPLC Rt = 5.62, HPLC
The BoHigolydsof the ¥entibaaydi® efidt in a mesomorphic state (mesophase or liquid crystal)

wheA‘ n{b%ct(eé I %%f%p(ﬂ%?‘ h@%@% %monlh stéperlsoing nhe)é atepo\éweg;it tgte prﬁe

crysiallipg My artddhettr% ligidl sfata fRiher sH orselution) ddappmorphise piso aprhe gesult
of a cighhain tenpelatils is Séseribeili as ‘thermotropic’ and that resulting from the addition of a

seccﬂté cmoﬂerf? sﬁcﬁ ds'ya d«’ ey%r éﬁgﬁemt\/erp Y4 &e‘é&rﬂhé‘a&y& O}DIC{ é)c]rfcrbo%@s tﬂat

neveF BEISIE o MV HRPE AeBpees AR R A RIS Prseopsis)
mole(c‘olaspmrucmboerfegs aveisniQ(seghass eTOO Naa-aridesr -SOMd ar ndraiotidi@bch as -

%@% bR F’ee]‘d%ougzl%r hBre RliGMatidn Mee BXRBRIRd Y PEXEARMil-ERbpe by

xane nL.) was
N.H %rtf"?rﬂ%?"é’fds ézf—q'?%‘ %?"t’ﬁ?‘?%@ '6513 Us a whi te) solid
(0.93 g, 100 %9. 1H NWMR (500 WHz, DMSO cfe) d 10.84
Hereﬁr%ﬂerja(t @fererg:egtz cbounds driFermlad tr(cﬁtde fefdidncesfto Salts Ssolvatsd, mult|

com nentflgﬁtile S ahdthﬁé crrygtng t%w @g@; si)lvel%/?_l_piuﬁl %E@eﬁtcom&e and

llquxwrmstalq_p@@tsﬁlgﬁreqf Wnd mgadsall Bplgporghs and crystal habits thereof, prodrugs and

isomfeR- thdedf dncluding bgticsi: §ebinfet|n¢1ﬂ‘fdgmn§-éfb zﬁrﬁérkﬁ'ﬁs(ﬂ\eﬂémaﬂey Eﬁﬂbw

; - ) - ydar o- eplazano napht ha

'SOtOE%@ﬁA%B?ei%%"Q%Piqsﬁ);ﬁrs%?hyI carbanmic acid tert-butyl
ester (C60): 1,3-diisopropylcarbodiimde (0.14 g, 1.1

The nmo)JndeaJSFraddlad ma@ baasedsad foomelolﬁloﬂﬁembétmbat pibperties, such as

soluﬁﬂ\‘{‘ atﬁiasroﬁtt?c?ﬂ Bl ngac:%'ss Gey), Ber%QangDet): e iggélgct {hé ri8appropriate

dosegs p’qnamqu rogije rofa%dmlqle rapf)n(;?rgrﬁt@ﬁ\nt(oétha Bro ose% méteatmtm| ).
After 30 min the m xture was concentrated, and the

COntpsemat bmtmmaesineued\t@fehmatautda%e% ?e& mmstgfe@@ecwme or
| UM_DI car pona

e

amo A e S PR . R SR Rp R g DS oY
metipdepych aTprecieihdn enetdplizatiparfteszd diyieg spravedngngl pii evelpamtieg drying.
Micriaa SQ¥radib ety AIRAng e Be Uktdedr tissliaesl pressure. The

resultant residue was purified on Biotage (r) Flash

40M (hexanes/ Et OAc = 1:1) rovide C60 as a white
Theyspy ke qdpinisteeyl alagg oofy comwatwmfﬁmeowe ottSEnETUeys o the
invedtfdn 66in cdmbinaliorHyith dBe ér ra&re othertdrugs (or @s &lyrcomBindtbn théred) defikrally,
they:lwll e ad%u n?sﬁéédrgs g!ormtl%tloa?m asi&éagg’nl\gn on% omtge éBaQ%ic%gtg:ély(
acce(ptaa gm%’tjs '(@Ltgrm gxctq)en is usad hereinfo (leﬁcnbz apy mgrﬁﬂent R}Ber than the
compd@d(4) of 2 .iBerftivhiThe chdiRe Gf dxtipient.wiil tork ErgeldEieql depenidioy factors such as
the ;;aggt{fér n%o‘é Bf gﬁmnﬁt@ﬁﬂnuﬁte Qﬁecmf th%QCI[(IQTt %n Qﬂubmg%nm&\% gnd the
natu%o%topro am ne (O. ,

) vvas heat ed to 900C in a seal ed tube
After 5 hours the m xture was concentr at ed under

PhafResiged c&ﬁpﬁé@éﬁ% QuitaBB tbr 1B ReifvES Yt éoﬂ'l%urt'dg S FAHRUIABSnd methods for
o g S B PO TP oS T ™ 98 S AR s At hocs

The organic |layer was then dried over Na2SO4 and
concentrat ed under reduced pressure. The resultant
resi due was purified on Biotage(r) Flash 12M
(hexanes/ EtOAc = 1:1) to provide a white solid. The
solid was dissolved in CH2Cl 2, and TFA (0.23 g, 2.0
nol ) was added. After 20 min the m xture was
concentrated under reduced pressure. The resultant
resi due was d| ssol ved in Et OAC and vvashed W|th

T Y, | o 1.1 17N~ I~ - 1 1N P~ — o T




10

15

25

30

35

40

91% yield). A mxture of Cl115 (0.44g, 17mmol), zinc
di brom de (0.43g, 18mmol, 1.1leq) t-butanol (1 .3nL),
wane7drnke or oet hane (1.32nmL) was stirred at roPOT/IB2006/003656
tenperature for 30 mnutes. The m xture was then
treated with 2, 4-dichloro-3strifluoronethyl pyrin dine
(0.42g, 18mmol 1.1 eq) followed by triethylam ne
for they p@gﬂgtlonmﬁg[ounq fo;[e@mole in; n' a a e19th
Ed.t.w@naepomghtr@momganyamat he resultant residue was
triturated with hexanes overnight. The resultant
solids were collected by filtration to provide C62
SIRYEONTDI , 44%yield). Step 2. Conpound 45 was
prepared in a manner simlar to that described in Step

The §quHouf@§%Fderﬁu1&Q IP ?far{ c‘EEP@b @ﬂ) ggﬁm%et%ﬁeth?l o%%nm c@ For

may Qg a%{“’ﬂ,ﬁf?'ieg O@M paal ?@gmﬁﬁtlo mvol_yﬁsW (‘91 e@thﬁﬁﬁe compound enters
the JahEB@tebbr)al tlach .a6d/¢ribuccall litdpal, B sdidfingual, adiinkdjratioB bPwhith thd cdrfpound
ente?s tt?é?bk(omstréanﬁ)mect@ frgrz tf(emtough H) 72199 (m 1 H, 7.0 (m 1
. (m 1 H, 3.9-3.8(m 1 H),
3736(m 1H), 22120(m 5H, 1.9-1 .8 (m 1
Fornid)atiorts. sBiteple, fordraHpgmidist@TorlindBle Golid, sermilid andliqlid Sysfems s@ch as

tabldid: BEHBr héﬁ'ﬁ’ 'egpsBEs contafg Mullis or'ﬂE’rLona‘Pttéﬁlb{eé’ hqtﬁ&otfr"poﬁgfngnges

(mclud%g Itgniud ﬁl%ﬁ)oaﬁglﬁme'\%%ﬁ &ls%erilrrg?ogage fon’ns fltms ovu es; s\érays and
bch@lefqomb\?%jYﬁean?y?& pyri m di ne- 2, 4-di ami ne di hydrochl ori de
(46) Step 1.

quu% fcgr ulé %Q &&?&le s%gpfﬂ%on% goquttgnlsus%nrfu% ,I,J] é{IXIrSpglECH’] If.grmulg’uons 1¥1

emPtOttﬁ asHillens 16 saft of haigicasssine (Medp Herlexdrenie from gglptivsky | i ¢ aci d
hydrb:gpiopyitiétificemsdsey ant GpBally cbiprae b bakriéhidr skasplp meRared@niln a
poly&mg Iyédl EFer?IEnet @/c[)lhlﬂl-;,thﬂn%ﬁt%sle b&g sB %‘Eﬂeg?% %g’ue%tr ﬁ-gre fsn‘ylng

I sopropyl am ne

agem%?f %egeqﬁgteag%nt?st'@%fowu'aemr%@tspyaﬁﬁeﬁeect*zy ?ﬁ’&?ﬂ"atéutm“ of a

solidJeBexamplarfroofd sttt e solid (0.78 g, 74 %9 . 1H NWR (400
Mz, DMSOd 6) d 9.5 (br, 1 H), 8.14 (s, 1 H), 7.69 (s,

1 £ 1 7. 1 44 1. H,
The oo Gortyfh 1 iyl 3 g atigbns g preget d Fogm A
may H)so bg used qmst@issq)lving;]_fag_t d(smteg@hm@ dosgs: forh 4udb ag Melss degsgrityed in
Expdiftbfinidrtin TifbrépeliicFatehlL {3 BLsd1t 9885, b’{QQ\% andtHan Zoofyompound

46 was prepared in a manner simlar to that described

for 40 in Step 4 of Exanple 40 except that C63 (70 ng,
For fgblataiosage Foymaagrendiagion dese. dedirusfmazmsake dp fiore I weightA6to$8 waight %
of thekdodage B, inthre Ppichly fhm HReidht % td B0 MdEht 0oEGhe\dEage VIR d&diton to

the C?ugl Q’Té s(ggﬁe_}all% %_rl)laln %dl%ﬁ‘leé e Bx E‘}les c% %&t«a&[}hg ]m(ctd)je io%Hf}‘. starch

glyce}atg@o«a yﬁw calrbcp”/metgyl %Iulpeﬂ caicwtq) carlgpxyme(ﬂm cej_ulqtsbe crqscgrm*(eﬂﬂse sqdium,
crospvidoe, Balyvinytpyrdliddng, rdetBDcefluipseZmichorrysdalBvé céliosd Idver AtRubstituted
hydrggprogﬁéellﬁlogmeg p@%@ﬁﬁ}lls%d étZrcft\'gnﬁolaMhtaLg r\%fe ég'ne% 43‘) dtsmtegrant

3,4 epi azano- nap en- b-
wil ?W?ﬁeJ@F‘&ﬁ’éeé%yT"’ D%y Fonrel5ragY 41 RINRISE 17Tk {spt b
dosggé TymSt ep 1.
6- (4- Et hyl am no-5-trifl uoronet hyl - pyrinm di n-2-yl an no)

. ~(1S, 4R -1 ,2,3,4- . o . : .
Bmdf%@?%%f?@ﬁi?%? Reg AR SR I AR erndlpis SHte e
include micragtystalineeastiudase, (98B, sugammpaiietivlleGselyontsatyalepd stheliaguens,
polynmmﬁéndsﬁelwegélauh@ecté?ééh &prkefl@crse%wdrbx@r | 3 of

exce

metlTsFBRS TR0 R Blosan diieny, %Wfo’ﬁ% Sramopb et sepuhe
of cyclobutylamne to provide C64 as a white solid
(1.0 g, 98 %9. 1H NWR (500 MHz, DVvsO-d 6) d 9.6 (br, 1
H, 816 (s, 1 H, 7.7 (s, 1 H, 7.42 (m 1 H, 7.18
(m 2H, 497 (m 2 H, 3.48 (m 2 H, 1.9 (m 2 H1
1.32 (s, 9 H, 1.17 (m 5 H; M: 450.5 (MH) ppm
HPLC Rt: 8.0 min; HPLC purity: 100% Step 2. Conpound
47 was prepared in a manner simlar to that described
for 40 |n Step 4 of Exanple 40 except that C64 (1.0 g,

"~ NN . ~ N 1 o — o s
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(bs, 1 H ppm [a],C(0.0059)CH 2CI2 = - 8.3. HPLC Rt =

5.10, HPLC Purity = 100% Exanple 52 N4-Cycl opropyl -
wa@2¢or/o0R145) - (1 , 2, 3, 4-tetrahydro-i PCT/IB2006/003656

, 4- epi azano- napht hal en- 6-yl) - 5-

tr| f1 uoronet hyl - pyri m di ne- £ 4- di am pe

di hydrochl ori de (52) Conpound 52 was prepared in a
mongBytiredd, ashydiolissandtite liké)amarthies oy lith) e xtfose, s@tdseasutbit@dGiciorystalline

By i Exanpl e 22 by reacting

Ce“"@ésg&?aégoﬁgfa'b%l%éa%rﬁr"gﬁ?‘k%a%t%)ﬁ?{/dg%tgpr opyl am ne (425ni,

6.1 mol ). followed by treatnment with nethanoic HCl to
Tabjetsandy ciizo Siioaatly acruvhis¢ surfac active(aer8$ sgph a9 86djum laiHy NWRte(ab0 0

poly%'r‘gate Eﬁ')(s choag Qlt‘.&m\m@de%}\d taQ \Klﬁen( se@t éTD‘face]acb?%/é agents

may5cogngns€gp§h10 %lgh !;]t%éwgzgﬁ‘-t /2 ofEBe tgbggt@?d ?Ifﬂantimﬁé comPrl om 0.2
weighh %, to 1 welpht “Bofdie telrigt. 1 H), 8.34 (s, 1 H), 9.26 (m 1
H); 9.42 (m 1 H) 10.65 (bs, 1 H ppm HPLC Rt =

L l.es b3 t

Tab[oeioe 8 ggn?ar%;i. a%nltaén l}ilgncaréfsr seuc?w as m%q,ngsdum stgarataI ca?cuu E)t(eafr]g)e zz%c

Stearee sorim elear fUnsete, N EixATRS Iobm oM SgaratEyihsdisrg@iy] siphate,
LubM=bi glrferdiig cdnabribeldhO Y5 RéiGh ot Magig %4, piefetauRiammtswdighPs to 3

| am no] - (1R, 4S)- 1,2, 3,4-tetrahydro-1
We‘éh}lmoq hgéagb}% napht hal en-9-yl } - 2 oxo- et hyl ) -acet am de

nmet hanesul fonic acid salt (88) A suspension of
Oth&t-passitle/ihgrbdiantsrinci(de Bati-ontHantd, coburamis|fiavauinglQents, poskerGEitilés ddd
tast%sl&rrg%%rﬁéj wi th diisopropyl carbodiimde (eDlC)
140ntC 9 mol ) under nitrogen atnosphere and the
m xture stirred for 1 hour at 25C. The resultant
Exegplpeattatorontamsipte datied%drid)frg 280D weipht B t6@sutroleloht %
baneP Ifrl)rg\éﬁg.lt B Weibht B0 GhEL s8veigt s Blom aBbut b (N%ght@)é/ f%raﬁbﬂ A weight

o e and o aee S ol RSP HUp B L RBEEp! Sl
between 1 x 25 mMl EtOAc and 3 x 20 m 50% sat ur at ed

-rabNaH&Qa maﬂ@c@ﬁ;ﬁs’t@é@d.ﬂeﬁw BF byWaifer @ItorRdaiie TaNA BiSkdk oRPditions of
n r..reau
blenrc)is m(%i al erri &n@ﬂl blé V\%? dr)é b?r mceg%rapn Igt rﬁ? lf”eﬁ conpe]agedr gr e%nﬁa%ggefora

tablgitingn 'Fﬁeft”ﬁ'af?fé‘dlﬁt'@d?ﬁyé°'aﬂsé oty nere ‘a!(?f%‘ﬂ Wﬁfrﬁ? 7°ate§r?du“°°ated it
maCeBae baédcagsadied The resul tant pal e foam was suspended in
10 m EtOAc and the m xture was stirred at 65C for
our. The resultant fine white solid was coll ected,
Th%@www {ehleteisxiscussre inharmaceutical Dosape Forms: Jablets o} 4¢ Ry dt-
Liehwirhdm anel . nhaBiintahgMarcsiderited Newryerkt t98Penove resi dual
di i sopropyl urea to provide 88 as a white solid (302

Cor@@ﬂé@? 'ﬂ%{%)&%f’f{}fﬂorﬁfteg“%ﬂfgg ér('e: chﬁkﬂ% %ngwr-solag{sor water—
swellytd i ditnydoaaderiormSwhich fiayios repidly Higdolvimg of miadadiresiye anditypiskily
con%\ S a dompdund) of ForfnBib quﬁ&m;:g polymer, a binder, a solvent, a humectant a

plaér%ltse{ aseébﬂlls?r ohlrﬁtn%ltger é—: |sg?§!ty gém%sg?ﬁgg%nﬁél%lgen? éome components of
the farmyjatios ehay periermaafediangnafungiont o t hat descr i bed for 88
in Exanple 88 by reacting 51 (500 ng, 1.13 mmol) and

The mﬁfﬁgdn){il FI]-’%I% igg B,(aiée’lw%% O%blggﬁ_l bé%)let,&) gacrérgs\éiug‘%L%g%ﬁﬁd jcally
CompriggyFogm 1I\YE‘9‘hb‘i’° t@%%t%m@z AypjeRly-from20 weightise tp 50%?%%@ the

soh@ék. Less soluble compounds may comprise a greater proportion of the composition, typically up

I [
to ééhn{er??hS Kt@ %Q’i’éé ﬁ@yﬂg\, g tth% té%pggxggaﬁ&wa 1Ry ot thd Vo
multipariicyipig S?F[ﬁ napht hal en- 9-yl ] - 2- oxo- et hyl } - N- et hyl - ace
tam de hydrochloride salt (90) Step 1.
N-{2-[6-(4-Chloro-5-trifluoronethyl-pyrimdin-2-ylamn
0)-(1S,4R) -1 , 2, 3,4- tetrahydro-1
, 4- epi azano- napht hal en-9-yl ] - 2- oxo- et hyl } - N- net hyl - ace
tam de (C70): A solution of C60 (0.37 g, 0.73) in HC
(4.0 Min 1,4-dioxane, 5 nL) was stirred at 25C for 20
m n and concentrated. The resultant white solid was
d| ssolved |n CH2CIZ (5 m_) and treated Wi th acetlc

~N =N ™~ A SN NS o "~ AN
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%°d/ C (0.33 g) with hydrogen at 45 psi and at about

25C. After 2 hours the nmxture was filtered thru
wok@romaseous earth, and the filtrate was concPOL/IBN&H03656

to provide C7/3 as a white solid (2.83 g, 97%. 1H NWR

(500 MHz, DWVSO Cf6) d6.904(7d, J =7.7 H, 1 H, 6.53

(br, 1 H, 6.28 (d, J =7.3 H, 1 H, 575-5.10 (m 2

H, 4.97 (br, 2 H, 1.99-1.95 (m 2 H), 1.87 (s, 3 H),

e B i iy b e e

. . M) m  Step, 4.
hydrgceflaids_and [séypicaly@rissptin the @R9% 9-Qidp 8%%*% % 5@% *m'caﬁyﬁ'?@? yAnge 30
to 80NWegM) %1, 2, 3, 4-t et r ahydr o-
1, 4- epi azano- napht hal en-9-yl ] - et hanone (C74): ZnCl 2
Otheg' léc?sglll\o/lgldﬂ%m%}egg irHI?Jdoé g’nti-%&iban%s(,) bgiorms? lflgvo%%s grgddfggoug gn%gﬁcvénrs?’ €
presérvativel, iy sinBiafing ddehta apding egepis) gpyolventaliingldipgoisly emalients.
bulk{iBehts! %tifféaﬁhl-gﬁ BGE shriabtantd aliedey Mbdking2@éhtdTL) at CQOC.
Arter 1 hour 73 ( 1.5 g, 5.76 mol) was added
foll owed by drop-wi se addition of TEA (27.7 mmol, 3.8
Filmsrin)accotdanes with tiegavestiontaee tricethipreprarddy evmeativerdating@f hirgayeous
filmd ©8& 6flo QBSmlérb%ckir@ﬂgpdg&@r b rhisunky wé_?_cﬁhd:d% dnerg oven or tunnel,
partition et ween : : e layers were
typ“%@paa?c’gib@a&éﬁger e c(’)rrbég?ﬁzg d%&gé’}p@a&g’gﬂ%shed with water.
The organic | ayer was then dried over Na2SO4 and
Soli€ RGRIbKsFbathl diBigktratietiiaas frmaaid teebe iminediate snl/dr anatlified release.
S5 lelie. 153, b bagdyf _ARLACHARGE- BrgBE@Nide
MOJ@?iregegg% |la§é%§%ﬁﬁﬁd%h%%gi5gu§@ngi‘%ﬁ %The regl ochenm st r y

ProgiRiMedRiEesemed by x-ray crystal | ography. 1H NMR (500
Mz, DMSO-d6) d 10.6 (d, J = 10.3 Hz, 1 H), 8.78 (s, 1

Suitgglesmgdi%? 'rJiagééogrptgatigﬂs the durdtaslor hk ifvBatior atddeschibed if S Pdtent

No. §,16%86f- @égan(sm ther gﬂitaglé_ ?e&%%%tgcrzﬂjoégig %lcl]z_!&s%{ig%f q%?rgxg %F@i@%iﬂd
osrmotlg ant chited artRBs dre 1hbe foyndin PlarmasavticpiPechnpipay @-line 35(2), 1-14, by
Verfrig bl @U618.t15h'e udG WeMB: gu8Sadhic(dMdhirclleStefiasdis déci@b itwon

of C74 (0.15 g, 0.39 mmol ), isopropyl am ne (28 ng,
00139295 nmmol) and DIEA (0.1 g, 0.78 mmol) in 1, 4-di oxane

(2 m.) was heated to 90 OC for 1 hour. The reaction
PARENGERRAE ADRIRNISTRRTIGNPNCent r at ed under reduced pressure.

e resultant residue was partitioned between Et OAc

" and H20 and the |ayers were separated. The or%ﬁni C i Eorm A
The| cafpepungmehRasMEad . (i FERicYlyr & S 3P i 3eninpsthy gLy -octgglg acid Form A,
mafAsORHdhaiseteduraaly infthkitied speads S musclEhe integruhteraaltorgan.

ifafig| il Z8h il REnkrhAGust iRtrRREN4], HafRRtonsal,a
S”'{‘}’\‘ﬁ?%’%&%ﬁ?’are {5}6??%9,' DE0S . 1H NNR (500, [\/Hz VEO-d 6) d
intrg;h%l, 1(1}52?v’entf[cu ,’lntrg_ rftifara{, ’tra%erpﬁl,’ lntr)a_c zlal( |a ’ran}is%u aé n a’synf ial an
subktanedus? Buifatlle ddvices Br blrentdralldpiminigtratiof iclude neede figcluding m)'c,roneedle)
inje?tor%,GnéeGIe-frée l‘ﬁje&orjs'%nd ikfuBn teghn'%gés.s- 26 (m 2 H), 4.46-4.43

m 1H, 2.08-2.03 (m 1 H, 1.96-1.92 (m 1 H, 1.9

(s, 3 H, 1.29-1.14 (m 8 H ppm HPLC Rt: 6.55 mn;
TOPIPACAPMINIBTRATION% MS: 406.3 (MH). Exanple 96

(+/-)-6-[4-(1-Ethyl carbanoyl -azetidin-3-ylam no)-5-tri

Th%‘lsc:%\%rg\?ngg% tolrrr_g\ﬁ% Lirjngpiza?tic[lllérz(ﬁé(,lo'@)r-g-Q’Q&l\orﬁethyl-5-methy!—octanoic acid Form A,
may sl atramitererhiobieaia | (eirRde el s SRIPHETEIRICP He kiGN BHFPEe TYPIcal

forda@&bnsFoEfis i;urpose include gels, hydrogels, lotions, solutions, creams, ojntments, dusting
poéc%{[]s; ﬁrgg’saq_ggcgafﬁsgﬁnne'n%%k@ éé_ltéie’é, ’w%?ense,wp%%ggpgﬁélesf]ﬁbﬁe@ RAGHILS dhd

migrqeulsions: bivesonps may rlpaReispd ZVRiGehFATISS] 0kAE flcefich watpr mifiepRhol
xylic acid tert-butyl ester (C88): A solution of C74
(2.47 g, 6.81 mmol) and 1, 4-di oxane (15 nlL) was
treated with DIEA (2.36 ni, 13.62 mmol) foll owed by
addi ti on of 3-Am no-azetidine-1-carboxylic acid
tert-butyl ester (1.4 g, 8.18 mmol). The m xture was
heated to 900C and stirred for 12 hours. The m xture
was diluted with EtOAc (25 nmL) and H20 (25 m) to form
a bi phasic m xture. The organic phase was coll ected,

1. NN~
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m xture was stirred at 25C for 1 hour and concentrated
under reduced pressure. The resultant residue was
w@ooo7rade on silica gel (20% Et OAc/ Hexanes) t oPQT/DB20aE2003656
101 as a white solid (110 ng, 43%yield). HPLC Rt =
7.0 mnutes. LOM (Method jp mz 409.3 (MH+). Exanple
102 /- ((1 R 2R)-2-Di net hyl am no-cycl opentyl )- L/2
liquid [)e(tr]:laﬁslnﬂ@)ltb pe®qldym,-dyetrinatjyethplede glydel and propylene glycol. Penetration
enhaea;@&@@ee ,ﬂ&%u?ai -QBs %rxkémp% § bma‘r#n 8o sm@ ha8ls-aBY "oy Finfih B

102
orge 45150t R IR kG By B f*g'?q*r% ahbs oy ppamien
iontdpiidresis; plmndmhqnese -sphephpiee ant! midror@edie preiterdifrielr (9-g1Powderject™,
onjecﬂmeé?d)a @dﬂ@h napht hal ene- 9-carboxylic acid tert-butyl
ester Conmpound C68 (1.83 g, 4.15 nmmol) was
added to a suspenS| on of C93 (918 ny, 4.56 mmol) and

The lor%zi:mgl of Eormné M Oh pghmmn @s(s%laainmoraawwneug%mamé: acid Form A,

L rr I
can alg% é A Im}?e%eds ;(1:1Erean\a}\sﬁa ﬂ/ g}tb %\g%atnﬁ typ;,c%wr? %r Zdémﬁps? r?gowa%Pglther
alonﬁe%?@\i@ﬁurwmf%m%m Eb‘ﬁ}’ b‘?\ﬁi’é’ﬁ@dﬁ%@ iR ‘V‘ﬁ raixed gpgongnt particle, for
exard;ﬁle erixed Witk phiosstisligidsNsucibs preshatidyidholing fromral diy mﬂ/détynﬁaleashan

oo L A 30 e Sl AN PG v
e'ecgdwodwmf) O PRASHSFRNE NigR °’1’e@J"?ﬁ’*rY"‘th HF*E‘@%‘G‘P%‘{S? iaz%‘if
propgelidnt, 3@&h %y 1V 12-tetrdfiGBodihaBe ept, R1,2,BiGI3{hgptathvaspiopdtel @as nasal drops.
For fnt?ér%k‘g UseEIhge‘Gwdelp\amon)pnéérg Bul)adf\ééma QSenY‘@cﬁ efh@rtp%d chlt&!ﬁ or
sultant solution was added to a solution of 1.9

oy SXEN-57 mol) in EtOH (10 m, absol ute) and the

m xture stirred at 25C for about 14 hours. The m xture
REQYRAS/NICERSABIN AL efnmBaRaTioRduced pressure to provide 102

as an off-white solid ( 1 .67 g, 3.30 nmol). LC/ M5

(Method F) Rt 1.0 min HPLCFJounty (254 nm 90% . MrH=
Thegggpasndspof Ppyiia 11ip garticular (3S,5R)-3-aminomethyi-5-methyl-octanoic acid Form A,
mayloe{d@mnétetdd 1R t=ATdrvAgikdligEbriRydraia, Maheitd FRenppskit, pasparp o

eneﬁwéf(lé:ld% l{hﬂ?rtlg]%iraéﬂ%ﬁdl Eﬂpgbﬂo@ baéél &IMF‘&st e(ltgsrngilvé@na)ﬂ'be used as

appfoﬂr'aéial azano- napht hal en-9-yl } - et hanone di hydrochl ori de
salt (103) A suspension of conmpound 102 (1.67 g, 3.30
OC\%&UMA@W‘S?RA‘@QN”L) was treated with TEA (2.30 i,
Z mmol ) and acefic anhydride and stirred at 25C
for 1 hour. The m xture was diluted with CH2Cl 2 and
Thewarspaiddaf FormiRQ), in NarHOEB (ISR -3-amiqonethyl demdiryi-ertanoifagd Form A,

may%fléﬂ;éb@'atgmin@’bé% WDy oHd &6 bedhr, yihichifth QY BFm DERSb a AREbnised
concentr

SUSﬁB@I rsala %né(ysci%orﬁcng f%gsteld gteﬂis@g; Q%Wo%‘:ugagorﬁs ngable for ocular
andg_un@%tr@traﬂpn glckpdqomtglegs E_ge@s)lodggrq@b@ (5@ abeorlgp!epemonges
collalged)land n&w%nod%gr@@ab?e (é3. sﬂﬁon’l/a()) infplavS, Vidides, h’&héesl:a%]wd &%mé&ua& d¥vésicular

P urit >059% MtH = 475.4. The foam was
sysgdlo%\%gérj &d' r“pgn%medr ochl oride salt by nethod

descri bed |n Step 2 of Exanple 2 to provide 103 as a
OTHER TECHNOWMDESIES 1 .7 g, 94% . LCOMS (Method F) Rt 1.5

rrin HPLC purity >90% MtH = 475.3. Exanple 104 / 4 (I

R) 2- Di_met hyl am no- cycl opent yl L/2 -(1 o

The cgmgou&dst ‘&FP@WWF B pirtlc%aré?ﬁ Sgg ﬂwy{éirrge{byl-octanmc acid Form A,
maﬁbe}/do)nbﬁed withfsbiuble eaerbinylbcufay éntmsdsuae afcydlodixarinane suitaiflel Jerivatives
the%f%%dlyfﬁh%eéé@)&gﬂcgnmtalﬁlgg 88/!3(/: e(_;% énnc%rdﬁr go rhm%rgve_ thelrt Srolluﬂhta Odrlsgcr)rl%tlon rate,

hyl pyrim di n- 2-ylamno]-1 , 2, 3, 4- tetrahydro 1

, 4- epi azano- napht hal ene- 9- car boxyl ic acid ferf-butyl

ester (C94): Conmpound C94 was prepared in a manner

simlar to that described for C92 in Step 1 of Exanple

102 by reacting C44 (200 ng, 0.45 mml) and

(1R, 2R) - N, N- D net hyl cycl opent ane- 1, 2-di am ne (63 ng,

0.49 nmol) to provide C94 as a m xture of

di astereoners in the formof a tan solid (193 ng, 80

% LC/I\/S (Method F) Rt 2 17 mn HPLC Purlty (254 nm

NN A NN N ~ ~




10

15

20

25

30

35

40

m xture of diastereoners in the formof a white solid

(50 ng, 96 %W. LC/ M5 (Method F) Rt 1.0 min, HPLC
w@roo7oy216254 nm >95% . MH = 447. 3. Exanpl e 1ROT/IB20§d/@®3656

R 2R)-2-[2-(9-Acetyl-1 ,2,3,4-tetrahydro-1

, 4- epi azano- napht hal en- 6- yl gy no) - 5-

trifluoronethyl-pyrimdin?ylamnoj-cyclopentylj-aceta
tasteamakiing, bio@yail@dityoandiodstality forasse rapp afrtedaforamentionsed mexdes of
admpishitbgr to that described for 103 in Exanple 103,

except that 109 (50 ng, 0.096 mml) was used instead

of 102 to provide 110as a m xture of diastereoners in
Drug-dyelodextrincerfivlexesifir exampls) ard fquBqd torbg gerregallggiseful fof mst ddgapdifodns
and EamifftratiorBrotibd) BothiftlelisiRHindingn-(h2Bdor tdinpie3 Way bdiddd=As an
altern%%%t% Aﬂlr%zc)f ?cgmaqlq&at;bn :\Iivfllf(he iir(ul tﬁ%é gy%ae%fr% %{aQ 11o'e used as an auxiliary additive,

ie. as&_ceﬁ(ﬁl’agl&lﬂ@,_(ﬁggmﬂﬁg} Mestaopmanty vgy fag these purposes are alpha-, beta- and
gaminaichdidataxtriseéxappleyfinizh ehai e fsLidiTh International Patent Applications Nos. WO

gde (111) Step 1.

91/1973)2((%%4@25@2%% noysgilﬂcl ohexyl)-acetam de (C100): A

solution of (1R 2R)- 1, 2-Cycl ohexanedi am ne (10.0 g,
KIT-8F-PARM&DI ) and ethyl acetimdate (11.0 g, 88.8 mmol)

in EtOH (350 m _) was refluxed for 18 hour under a dry

ni trogen sphere, The reaction m xture was co
InasUEH AR TN A UORIB B S oA SIS PR CORITS fgro‘?"?‘&"'ﬁvé%’ the
purpdsese trealiagla particllal digeask er@bidition Xt iswvihinahe seooHf Hi2@resent invention that
two Mcﬁ@ﬁl@%&@ut@&l‘i@mp&ﬂ&sr RidatbeRd of RfichZodlaNSa coﬂ?ﬂ@ur@d@'dﬂh Ba1,

may SaRerRy BRer s e el N SulPie e RmiaRere Grife dagositons

re-di ssolved in 50 nL of I\/le()_—| and sti rregl at about 25C
Thud 8& killof fiRUMSAtioR BEmgresstvd a.nﬁorér‘séﬁatéfeqmmcéun&dl EdnRdsifng, at least

one SR«?ﬁc% E%rg%t) eegcom£h$w o??%élg?gg Q@: r (%@5'{??3 \Qﬁ orlngth)}l grn%%y)d

octapeif peititoed wquaﬂ%fat seprately airiep Wdtﬁﬁmmsﬂ@s( ch;( as @ cefitginer,
dividaa dottl, bedivided Gl packerl it edmple@blidh @ kit |§ tHarfaniiiztl Blistst Phbk aseddor the
1S G g B Iy f about 80% (17.2 g). Conpound
pacC?’ % V\%al.)ze us%éae&ﬁﬁoﬁlk urther purification LC M5
(Method F) Rt 0.3 mn, MtH =157.1, Mcalc) 156.13.
The ft @‘me2nve6t+o[n45;(a(t@:uIﬂfyRﬁltableﬁryﬂhlamstemmﬁnhdneydeaﬂ'im,o‘dr-example

oral abd Aafdnti, Q&paﬁll?\Wst'eFWd thé@é&@f\e composmons azt glrf]f%re?]t ggsa e intervals, or for

iathy S SBRUS £ SR P B, T P h o B
complisgd ditgglionp fop pdunicigiration sad man he progiadiwith i sp-oalisthanemory aid.
described for C92 in Step 1 of Exanple 102 by reacting
DO 1}5 (100 ng, 0.223 mmol) and C100 (49 ng, 0.250 nmol)
rovide Cl101 as a mixture of diastereoners in the
formof a white solid (91 ng, 0.163 % . LC/ M5 (Method
For &gmiiétrafiorBo Rian gafiinks, b Edt) Waily A6k onie canfifoUids oMidrimida 1 is typically in

the éﬁ#q“ %oenﬁgtﬁ ?gﬁdégcghi{‘gf é&% | %gﬁo‘ﬁ@@f"ﬁ%ﬁumsgat%fu ”gxxm&faﬁ daily

dose)mygy *@asi@mstqrﬁrﬁ*a'e siegicoer diviged dirges gl Wt}he\m@wedhsprﬂ%qnefakﬂ
outstatk of38Rtypical phge/ gickd hdrklh. dBe prefired daﬂ)edc@é rdilgaist (358 BAMRinbrethyl-

. mi;’\\g ﬁ:&’r{gm lt'! FQTNYEIS |nOtY1\é rc'é%jpﬂ&s ur| i )9 rg!%g Rr@erab‘v%%@yy dose range

F&"gﬁéf‘ t8125E32%n'pl e 112 //- ((1
R 2R) - 2- Di et hyl am no-cycl opentyi)- L/ 2 -(9-nethyl -
,2,3,4-tetrahydro-1 , 4-
epi azano- napht hal en-6-yl )-5-trifl uoromet hyl - pyri m di ne
-2,4-diamne (112) A solution of 111 (38 ng, 0.08
mmol ) and MP- Car bonate (xs) (pol yner-supported
carbonate) in MeOH (2 nL, anhydrous) was stirred at
25C for 2 hours. The resultant mxture was filtered
and the solids washed with MeOH The conbi ned
filtrates were added to paraformal dehyde (7 ng, 0.08
nmol ), and the resultant solution stirred at 250C for
3 hours. The solution was treated with NaBH4 (9 nmg,
O 23 nnDI) stlrred at about 250C for 16 hours and

oy o, o — - N a
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treated with a 1 Msolution of lithium
bis(trinmethylsilyl) amde in THF (2.13 nL, 2.13 mmol).
wab@7nedsd t ant m xture was heated in a m cr owar@I/1B2006/003656

reactor at 1400C for 20 min. The m xture was then

cooled to roomtenperaturesodiluted with MeOH (2 L),

and concentrated to dryness. The resultant resi due was
Thesebdﬂs?qeﬁ e I:@§edpp‘n@ﬂ quiqqe@mpﬁ@eptd]awm\deiw of about 60kg to 70kg. The
physiciéTa@nebdig ba pily to(dsietmitsdosds: fOr sMgjeHY FHdS¥\@ight TAIE owtsidecthit gange,

amh&?ﬁ%ﬁégkﬂ&aé&% were conbi ned and concentrated. The
resul tant residue was | yophilized from

acetonitrile/water to provide 117 as a white solid
For the@vdi@hcayof ddireferelite€hdréite totehtrBdn)” ifkiude reﬂerﬁﬂ:es tblelr&live, palliative
and debﬁ)bl;;c‘:fctrea%% M5 for Cl9H23NSG [M + H =°388.
Exanpl es 118 to 125 The conpounds of Exanples 118 to
125 (Table 1) were prepared in a nmanner simlar to
t hat described for 117 EXABPES 4 of Exanple 117.

The fERRRP LG %@ are intended to be lllustratlve and non-limiting, and represent specific
no-5-fl uoro-pyrimdin-2-ylamno)-(1

emboéln'%ﬂ)ﬁ gf the ge n?n\f W‘ahydr 0-1 . 4-
Enzyme iscaqeam Wﬁ%l?ﬁ"ﬂeﬂ abtaning app ]Neiémlﬁa nhish is(des@ipedSn BpYagbeck et al,,
Synti 2afeh3481504-32 {2008)tRe qitipietd dilcBsife diwhich tshhgteiThddofateli®P feference

for al@umﬁ%rsum?en% gs l%?ttlﬂlttfeglcr érgn plq&%@%& ‘Pab&lyif g:lbg%idé W&S
comnagifigh eizgRe SPPENPRUding AM?(T-IE'QZIWe herfNagoys, J@p%oth@gsel
Switzeiand) BelodordslEagbvaea, Bamlaad AtesBiabgidsfic. ZanibadyesMA)The
Bnoca‘ia%‘c‘st(bé?é%déﬂaxéw \Q@US(OE%‘(%”Ja 89'5‘?&11(?‘ LQdreR %ta.%q O, Fiua (Buchs,

concentrate resu resl

Switzpiatflc Cereoe” Fﬂ_e)fnaéfﬂlf' TissRachesipt Ykt ‘(ai%qfﬁﬁifc*b@a“tb Peie!N)-
The sckBingrkactioriBlvneraqregianmied inndppentars Trermaaixap R WVVWRR 28 Bdecaerd larger

scale%ﬁﬂ@n%m r@ﬁﬁléﬁgl%sﬁﬂ‘?:%ed @ﬁ@@%@@%@@@u Re/\fﬁrch -El'b@alfaﬁg \‘Hrr{'u ﬂ@@o Nordisk
ws GES b PRI 6 el i B R ‘9%@% i} PREb rish s puaigRarom
AmaroEDeyHee. CDCI 3) d 7.86 (d. J = 3.0 Hz, 1H), 5.20 (br

s, 1H), 3.57 (m 1H), 1.29 (t, J = 7.5 Hz, 3H) ppm

EXA d'%%S %’rcad)p\faqdréog %{,}]—% aneiuggmc( gtd%O el e]hiypester C108)

A 4009 Lygadtos P FRe@pd with mgthylcpem@m £9 kgag%%zﬂ)on?ee&w tertiary butyl
ether (2000 V¢ hriahwR¥¥d Rhaseht 0:X) MRitHaR&Ndny CRoRRT310.kg RedORomRY )

chargled a-rq{i_q!:welg E%r%l '(-%‘Ilb F%\@E(ﬁ(f ré S\l(atsrald%ee t ther rmanptallnbng ?he |ngemal te;ni:ﬂlgture at
0°C tQ 20°Q0Aﬁ€t_r thezadditionwasicpmplete, t@afd@ﬁon rabfigretwes wnadue €5°Gdes25°C and

smre@ @tamedmbé}atarermreﬁ RHYAY Bolr QA EWipleld byldhORKrorh&bgrafy %JWSlsThe

soluhan %lfqttxelg[}qu?] Héﬁ%\yeq }?@n %éo;l o wat%g wgglthg%?dd%? 10 C}F\e reac lon x{ure’ The
resultingenipiers Bimed for atleast thuainyiess seiied ifar eidepship rnlnvte?ramntgwatbwwer
aque§uBiphéseayas lembvéd. A6 LifeX agarfic ghasesido@hdd e wale eper 9 tahd Squeous

P b e Rl b

conce_ntq?ted tfn 5va€léum tg remoye the }qiethyh_tH}lq_ry iyutg gthehtp afj_qq’ the ytlef gor(\pﬁund as
an oilk#¥)2, kg R580yidld), 'HINMRB0DMHz, CDTH) 4.053.82prnirim, 2H)), 2.95 (sD3H)( 1191-1.80
(m, 1ﬂ1i")| 424083, (4*9@ 024 (d“‘ﬂ 5731253?%3 (d87 (tzb‘l)@ 5601z %?ES lﬁﬁ'}oo ) 073,

37°h31%1k%6%ﬂ%6}d g§1§8 ropylan1no pyrlﬁfg}n 2-yl am no) -

(1S,4R) -1, 2, 3, 4-tetrahydro-1, 4-

EXAMMRIEBZ 3Q5aPART YAk 81sy 8rdld- lz -REHARARE)-duddd ac%tmhylester
(2-Chl oro-5-fluoro-pyrimdin-4-yl’)-isopropyl ari ne
(C109): A mxture of 2,4- dichloro-5-fluoro-pyrimdine
(5.01 g, 30.0 muol), DIEA (7.93 g, 60 nmmol) and
i sopropylamne (1.77 g, 30.0 nmol) in EtOH (15 nlL) was
stirred at 50C in a seal ed vessel for 2 1 hours. The
m xture was then cooled to 250C and concentrated. The
resul tant residue was dissolved in Et OAc (200 nlL) and
washed with H20 (200 nL) and brine (200 nm.). The
organi ¢ phase was dried over Na2SO4 and concentrat ed
under reduced pressure. The resul tant residue was

T I VAL . a ~ oA
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least ﬁffmmutgfe get&gé @t !(éqsmlj mifyies. @A ioah

white solid (0.19 g, 100 %9. 1H NWR (400 MHz,
DMSO-c/6) d 1.63 (br, 1 H, 83 (s, 1 H, 7.87 (m 1
waoirgo7/078%9 (br, 1 H, 7.6 (m 1 H), 7.5 (m 1 Hpdr/mB2806/003656
(m 2H14.5(m 1H, 40¢(s, 1 H, 33.6(m 2 H,
2.4 (m 2 FD 2 1 (n] 4 Hs11.7 (m 2 H, 1.47 (m 2
A F% g 72 mn;, HPLC (Purlty 100% MG
4009 4_%to mo}warg@w%ﬁ};m@@@esulfomc acid 2-methyl-pentyl ester (245 kg, 1359

mol), ewan;os@ac[nﬁa@d dieny lestaR9d ke 496 1ok tani BhHydmanetiznyll(+309 kd)mi

Sociluf:\i1I e%o%dé/ S%TRQP 9) qu, :H %fh§n04) wats gtjeﬁrifﬁé r% \ﬂnngsol tion was heFt&d) é% 70°C

pPrazano- na
to 75°g, eﬁﬂm m'astﬁreéflr@e?th(soern@ragure reﬁeW| h))U'"llﬁt"tCPmléiﬁWOy gas

chromzlitlg@pihyCalySls. 2%teOthe feadon WEDEMPWRS a B&@b e of dq@eoﬁQH@@& kg of HCl in
280 L'%’F %&%m\%aﬂﬁ’éﬁ aZJdécﬂS hFé‘ cHJn?q%@% gtﬁ’ %?ﬂ%g SdAé t?%pét \Gter (400 L)

I SS O
was aeéﬂdu%ﬂdd?? rRRgdion ff“éta'teéﬂtfsmeﬂ ﬁ°’19P'ETA"e€ @nqesvifuumff’feﬂweeﬂm@
Methyirettiary batyl atter (1200kgMvasiadibl; andthd tixitks wé. stbedfortk leash@$ finutes,
settle@%‘j&q’eaéﬂ% nﬁl‘idtésr % tlte‘ﬂ rthe%om Hé\%o@st Ia)%p\gég ba&?&trac}émmth meth {j

1on _m X uench wat er and ext

terta Y clepragd kggrh@eapfaem f$aag?@Pa%gfera PR e e ©
ﬁhmaMdmebummnmwasedaMMm€m4kmd&%edwpmeseUWEpmmnrﬂiNMBK«DMHz

cociPh 26 B (£ 41 d7RR LS, @Sisdy 9=PvHBI 2 2R((Kd, JH AFHHA 2R, 193461

o R o by O A P i b i Sy

119.08)118.82, 2,08 629014432, 414719 42,21 14242, 3977763 ik ; 30 a5, P.91, :zozqy CES
1966013m97.7 Hz, 1 H), 7.19 (d, J = 7.7 Hz, 1 H), 7.05 (d,
J=6H 1H, 4.6 (br, 1 H, 4.2 (br, 2H), 27(br
2H),2.6(d,J:5HZ,3HLq2242 I—R
EXAMPLE 8. Prepgigtiqnif (5R)-pipyang-Smethyhpctangic pgid gb\ﬁest@qmg‘hqz&
A 40001LmeactdPlds qhaiged with NeGDYTS %30044:701)&eﬁd%b0ammﬁmmioﬁﬁe3§@1 kg,
Ly
acid dietfy! esfeg 2 k@ 8850 qogprineddhegmrue was hepias|te 136C (ielde C and
stirredDdt @xcter@cbrityre tdn at ig e rlursnitilva thpide ¢ bhddebnehephy a‘halysus After

the reéﬁk#&véso&olgﬁ o 2’360 B%EJCO R%Adﬁwg?sgﬁrk%j}wa% '?ad%rd[ﬁ%g&r(eqa%zﬂé', hstior at

hatowgm@uevl@se] weshrlemoved
The upihee oedic hHasdwaE washedawihagite€ B0C BN tThéhépthna BSlutloR Eontaining the

produ[:t%g 'd&éb'ib‘ﬁsz%ﬁth gé’r@ond é&?&hééﬁ@atédgj &E\m%gﬁord tﬂ? tltled compound

resul ut’l on’ was éw
as an GERgRPId AHRHE: FAreYisld Foregtgd for piity)- sﬁ'dﬂ‘@gﬁg il 899'3) “FReppm (a.
J=7.0rhiz Bidy & 13881 (m, I1HE Qéﬂ-Zaﬁdﬂ Cbin deSni1roat(e dLOHY 109841066 (i, BEN {°C NMR

(cocﬁ?ﬁde%@%%§ 1@'1 s8aby ey e‘l Mg, BYBO36 14, 38103, 37%'7'3‘7%% 95%‘154

so S IRIGR (BP0 5ed IEE1gRct = Sremmie 3

, 2,3, 4- tetrahydro 1, 4- epi azanonapht hal en-
EXAMPLELS) PRYBia NG (see) &:fhn@saﬁ@weo&gnb.& Eél@étﬁﬁ@ﬁ&r'(lﬂetﬁ&d g salt

418 2. 4
A 25t ooy i i Lo, Bbdl a7 b Sndmclpiferde 2
mL). @n%éétcvaefafi (A -etid pentdizpseinie acicgietiy mterr@a%:s DER0SMel 78. 78y

gas chrﬁétoM@&wyﬁ;@a@FéﬁﬂgMd EH&%I)&\QB W hcuted W@kﬁﬁb A 33"@Qn5 Otirred at this
On m X ure concentr at ed

rempclatu b Al EREH Rl Ukl BTk oSSR R sy AL ecion
was C¢¢1@ tg @15°10d0 LS, lnapeae €a mND tshtur@e8 NaQ!. (B2 )i andDBO(72 18 )was added

and tH§|+ﬁ|xtur€ QAR AL RE 14 Rin(8d) SMBLL fordNEadt rl‘@m(n@t%é’ |at=\@ﬁ3n the lower
vi al was

s Bt b S SR s Eope ot i
The reaction m xture was then concentrated in Cenevac.
The resul tant crude product was dissolved in DMSO and
purified by HPLC to provide 418 (11.9 ny, 35% . APCI
LCVS: Retention tinme: 3.00 min (Method A), Qobserved
mass: 419.99 [ MtH] . Exanpl es 419-482 Exanpl es 419-482
(Table 5) were in a manner simlar t that described
for 421 in Exanple 421 . Exanples 483-490 Exanpl es
483-490 (Table 6) were prepared by the general
procedure descrl bed bel OW. Con'pound C74 (1 m_ O 05 M

. NN N
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t he compound of Fornula 10 or a salt thereof, or to a
conpound of Formula 11 or a salt thereof; (b)
wo s@variing t he conpound of Fornmula 10, a di ast PCEBMEO6/003656
thereof, or a salt thereof; and (c) optionally
hydrol yzi ng the conmpound ofsoFornula 10 or 11 to give
the free carboxylic acid; wherein RL and R2 are each
conceimritad eindies Maduym tedfiorsitteetitied epmphyndres ge prangechil CIB. o, §#% yield
corrdRte@Ydrg@fly)t hat R1 and R2 are not both hydrogen; R3 is
sel ected from Cl-6 al kyl, C2-6 al kenyl, C3-e
cycl oal kyl, C3.6 cycl oal kyI -C 1-6 al kyI Cl- 6 al koxy,
EXAMPYE 5. %rﬁepr@t\oy PL(ER)13-cyarg-kipethylwpianaiq geicksaeipm a2yl noiety
A 400G L RRttbrava [chatgRilatE (5 R) BtcgshoVs-rhdinyi-b@iRoR REId BByl tBte @50 kg, 1183

mo!)%ﬁ@% rél]R/Er%ﬂFa‘?l (Aé&qﬁ)o %ﬂ%ﬁ negljél To‘ﬁﬁ{) e&kﬁ@ﬁfmfagg? %r%d ggd(lél of 50%

NaOfine3a8iLrpf wafe'h apst thenadided g theretishydsfaen saluign. TharesdiRa s Cotuton was
stirg@yaCbmakdkao¢ fornadesat Kooy, oAvi tad ie@c&loﬂwv% @ﬁfple@”b@blaychromatography

anah? %b é?tér t#% fﬁvqe,\{gtra;a‘ﬂ/d]"olfu?g%m?ag??rgo?/eé @ ‘%JS% neig f‘fﬁrggn iaqlﬁgous

rom

solutiop oftha fitied ggmpours whick yag usad R\/"Ted‘a@ '"7*“%9%?1‘ ger-kenyl ,
hal o-C - 6 al kyl, halo-C 2.6 al kenyl, halo-C 2-6

EXA@T'PK&’@y%Epng%h oﬁsﬁb ?arﬁh%é(éh 18 Jh (Bc(%n cgéches@ lim sé]ﬁd

ormJ

and
A 12| guigeee e a%%ﬁen@th FH’%?Q%@F‘%‘&&@HS?(? 3H HyyP® N‘a"hey FAfoo)
follow@d- Hyaah laylieousGRIuGoradf k&)l cyant-rhetial-katamplc, acld:Sedi'um salt (15 kg in 60 L of

wate?%% e lré@ﬂtmg l’%\.ﬂ% m%%k@?dehﬁéw \Lndelrfﬁlpgig gfrlydr@?é?\l Jﬂféfc to 35°C for at

Ieasta1|8|b9prs %P@HI hyérogerﬁupquﬁ éwpd g deaﬁy%r/qwa@thzn go dg?;&p to 30°C, and
the $per chteipd wtah@tnom b@mwlratm trasugh A QL2 Wrmeh Thyﬂreow@waﬁn&hed with
wat %{ﬁl ﬁé‘ﬁe re ultl bd%%u ?E@&H‘EE‘ Htﬁ)c? tﬁlgd Qorn¥ our{g)w%% use%sdlrggiy in the

‘'ona rom o
“eXt§i§Bst ituents i ndependent ly selected fromCd -3 aI kyl ,
Cl-3 al koxy, amno, C -3 al kylam no, and hal ogeno. As

EXAﬁﬁp@‘#' %Béraﬂ%n J:f (5kﬁfaﬂnn¥n¢£ﬁy'l -8 ﬁeﬂ&l%\ﬂaq&éacﬁi g{ ?Ctef’] 2 fo r

rrng a conpo C
A 40@ P‘?ﬁﬁt@ “gefsr‘f ?@ergj’ﬁtﬂ vk iy sé’g‘u H9 9 iR perienet 3’)‘5%?“@’&?%%‘““
acidf(+160rkdnip e @lge rof avatelr) Gid Bolad ’iO)d"C topﬂ"OvGﬁed atdtiatacioMresiadddd wrsil the
pH MG%QQ@Q Tcﬁ%e hﬁ(ten | si%gé'o% hhr%l @6 C@C gﬁgreglEIﬁ@sﬁy \ﬁas

heate@@lséﬁ tR 7P Ccff"'iess “&P RYminuieg 3’65 "éﬁﬂ«%%?ﬂ 047G P 5°GAgr BPgurs Ghe
prodadt ks ¢ollv¢h@ﬂ@| filtraticiGdaford/the titldt edrybolisd et wataralet aake (76 kg, 97% vield

corrI %Z&r phrg)g \Ma{ep Je ‘E%'em‘é%ﬁ& ghﬁj&&spgﬁﬁ Ely%)\%%& H\Lﬂigeme step HNMR
(4000, r{g’coéi“ %7 "k@?lsa%ﬁ o0 Za?f‘dmhﬁﬂ)o@‘é% 2 @han‘] &t éPiﬁ "ézZE’h 0.84-
086 o1, 6t CMR ¢nead) Bad 1al. R¥) 46.6%1 14E.86 ik 25,053 05 0GRl 1RY41,6441CB5,
33.481 312X 31101 Al4seH Al £ HPbI PN {5y 1Sypstituted with from

one to three fluorine atonms; andR8 is selected from

Cl-6 al kyl, C2-6 al kenyl, C2-6 al kynyl, C3-7
EXAMPEE @aFlley*r?tiOG:?f (BS S eaihkfm’i‘w-‘é—mﬁi\b"@cta@ic #rad Waygontact with a
resol¥db Bgn. 6 al kenyl hal o- C2. 6 al kynyl aryl -Cte al kyl,
A40%B¥|eag% \%/%s clh ndyw1th er wgt é%’d"/&%f)@ ami kc%/n%gl'-S n%'lgtq%\gganonc acid (76

Fenen
kg, 35 11ob r(§]'m§“d§'tmldl AR '@dz% npch. fmhmw@r?é?amb (47B9 @ and water (115 L).

The ﬁaléiilﬁr{gl rﬁlidﬁ#’@w&s hé@@ﬂ@ﬁ@’@% '}WC %ﬁ‘d é?lﬁ&@ﬂwtlf tﬁ@é’ﬁll@dls%ol@éok%e soéutlon
was B Pe Qo BB T e 2 P B s Y Ao ona hour

The potEbwatcoldcted by fittthtan, Andihe kal@was masted with 20 tGétianbl(® x 60 kg). The
enzyme di ast ereosel ectively hydrolyzes the conpound of
Formula 7 to the conpound of Formula 1la; 1lla wherein
R1, R2 and R3 are as defined for a conpound of
Formulal O and R6 in Fornula 7 is selected from Cl1-6
al kyl, C2-6 al kenyl, C2-6 al kynyl, C3-7 cycl oal kyl,

C3-7 cycl oal kenyl , halo C* al kyl, hal o-C2-6 alkenyl
hal o- C2. 6 al kynyl, aryl-C _6 aIkyI aryl-C 2.6

al kenyl, and aryl- C2-6 al kynyl, and wherein each of
the aforenentloned aryl nnletles nmay be optlonally

L T Y 1 o .y o R o
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(3R, dR) - 3-cyano~d- net hyl - nonanoi ¢ acid ethyl ester;
(SR dRJ- S-cyano-dJ-di net hyl -octanoic acid ethyl ester;
w@re707HasSe er eonrer s and opposite enanti onmers of PCTEB2006/003656
af orenenti oned conpounds, and salts of the
af orenmenti oned conpounds, tskeir di astereoners and
opposite enantioners. As Enbodi nent B2, the invention
crudeppretic 48 kein dBhpeldRnd sihard FIFTIke) wets cseipesiip & papioh he mixture was

cooldd302M) 5 ‘@'éﬁ}d afited @t tﬁE'&éMblerahﬁdebﬁﬂ@hdﬁrsaCr héiproduct was then collected by

flltratéJgsang ﬁ%& cgke gnﬁlgsrﬁd %bﬁ %TC % gﬂgr 3833@} ‘afford the titled compound (17
kg, 943 SiebR) Fhd-quasimdeculdr, igh @HteofHhe tltle;tqompgur@ wag pleperved at 188.1653 amu

and i§ %%g%@neﬁ WY Re Q\egrem%t JaXk ohRiBH 850 ihe rr@ﬁéuded%lhé’ Est&'ﬁ%h@é the
est e

S S T P e R A
and Q 88) &Ry with-aoyeierylar idn withihige 5-npm HinBa)sredmentalpirores the peasured
valud, BEKBR oSk £omaN02. 124, Fe4b.aYRs5 Vi, 1330 0ElRHONMR @0onMH2DIBAD) 4.91 ppm

(bs, %@tﬁir—z ?3“& EHt%§§£ Ef’gnaaﬁ)e‘?\%@? §gﬁ qﬁg?% 1.065m, 51D QL6588 fm,

on
6H); G HIMTRP.COR)Y18H84. 4§9hé‘t4ﬁ9|426§t4&r$é13§43c31@4o%1 B % 151
ester thereof (conpounds of Formula 10b): 10b wherein

XABFEE b, S?&?J&%Q%@eq\né (9 gi’:ﬂ%%é qg%rys:%f (?‘Q %l cbé“oxs r%hﬁ octanoic acid
ethylestey @a’l”k‘@n‘)ﬂ to VﬁHI‘ 36°V§1°R~’yw"eth>ﬁ af’f%fwéfms S%%W(Wmma 18,
R™=Na) end(2R 6REd-tynyb- meﬂwl_\,dcta@k adickgitly] estar yornGlks €, Bl kENYrI(3S,5R)-3-
cyané! %Srr\ég{%%c%ﬁlc Gei@bdoy @¥t€r (F&ﬁi\fl\ggg :?;‘;—Et) gﬁﬁ%{??’fg}]g Bﬁ;o 5-methyl-
°°ta%‘:t'f’o%°td|sf’ﬂi"gaa\/€??rﬁ“‘¥ S:EJ ﬁ'@ dto three substituents
i ndependesiit y sel ected from Cl-3 abky!®, Cl 3 al koxy, CO,R!!
Cl 3 alkylam no, a hal ogeno; and sal

Pref &P881Y the esker ther eof s a co - of
40b wherein R8b l; nore abton

R8b i s nethyl Hp, et hyl .
an al kal i net &uffepp 70f
(3S,14R) - 3-cyano- 5-net hyl - oct angg c aci d; nore 17
preferably the sodiumsalt thereof. The nventi on
EnZW“L?rslcﬁé'?m%‘f’W@‘é%"”t é{gnwlﬁ% m cotepnsgd ﬁ?' (35 @gl gngymes deposited in
sepgmtepellsiohgyStawalipmte which és dreparadlireadvancein agcasdente with a method

descrn&ﬁfn? Bf vasb&k el 41, Lc?vth Bl $33.504.82 §03§’ elfiécﬂ %fjthé Wells has an empty
wlsst S Bl bl Ordus e B AT e

(10 90 WM. bH &n). olkfthhe)eexoemtuocs) rpabwhitie cfmafhgngwglisscoR@inione éliqaot of
enzﬁeﬁ?@ﬁc §? Ry, BRSES Wil J‘/\é}? i 'Fgoie ﬂbov&P@P@ ugg K& fereBring kit

or a comnpoun For nul a ,
is reﬁlayegéfewétora@ﬁ at -@Q)"P aﬁ9 H}e@pgymeg argfallqmﬁg tg tg%qatt@qqgtem perature for about
5 miff p&wx@ﬁh@iﬁospn&te bmd(aaipe opwm CbeCItZ) isQligpeud i datteof the wells using a

mult %r boﬁég tte. gr&%rggafd Er%(r—%rm%r 5.8 éls)r}%/ seurggﬁlqﬁgntl{/ gcﬁc}eg %reach well
via qmépmaaml grnetbfan@\the Shrsactiod mixturgscrrgrintuated atpg Gerfdi 7@ bm. The
reacBdiR 4R qu@néﬂé@éﬁ%’éﬁﬂ@@éﬁd’ her @ﬂfansf@rﬁn@&%ﬁ pRsEULdi6RnixMres into

h
ser iR Pl St rel i Bt Mt heSop Bk s d2ifLiigen wen
platd) andEerinaéhis mtbpitaceiate mmoranal\mcum 1P pit)h &he @owprentsiohgach kel are
mxxe%ltb9 Q§p|rat(r%)therv€éﬂ laeams \Mﬁea p@aéﬁ@ OTHLK%&W N .saceﬁ@me&mq 166 fplof

salt thereof wher ej n

the @saw%umaﬁnt g tri@fearﬁef rofg egrbed é‘&’ ﬁea?rafa welsioh H‘Hﬂl g%rve" e

(shalfov pratb)a The aeld oRBe thgd piste defsubsedudntly deated dsinpendendtrablemei¢ edver.
optionally further converting the conpound of Fornul a
1 or a salt thereof into a pharmaceutically acceptable
salt, solvate or hydrate thereof. As Enbodi nent DI,
the invention provides a process for the preparation
of a conpound of Formula 1, as defined above, or a
phar maceutically acceptable salt, solvate or hydrate
thereof, conprising steps (a) to (c) of the process as
defined in Enbodi nrent A6, and further conprising the
steps (d) redu0|ng t he cyano nnlety of a salt of the

o - R AN o o N R o " o

Preferably the salt|thereof is
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(3R dR) - 3-cyano- d, 7-di net hyl -octanoi c acid et hyl

ester; and the salts thereof. The invention further
w@rayviogasy as Enbodi nent E, essentially pure, PCT/IB2006/003656

crystalline (3S,5R)-3-am nonet hyl - d-nethyl -oct anoi c

acid Form A, which is charagjerized by a powder X-ray

diffraction pattern (PXRD) 0Obtai ned by irradiation
OncaitielweRIdfa se=hdi é thdd plakiistiansferedd ude SCpestdas foadetéfmihatioh df 8,

. 1 degrees of two theta-angle + 0.2 degree.
d'asgeogn%}gty%gé%t E1l, the invention 8( ovi des essentially

Tablg3rligts epay{na teade pzﬁ@e E3gueim) ang sglagtivi ﬁ%rtSHWF of the enzymes that were
scre@Rddn Yor D@licaratynentaé | vaias myﬂbe imerbekedias the hestiae teattivigata bair of

dias éjolnfefr']se(glﬁ)@ﬁét lﬁ'\%‘?}ﬂ’y}ugghs b[g%’tvcé(e éa%@edtﬁg‘% @MF ation

a sin erm pea nmaxi num at
dataz(@actlp@a RMRISIP e mRnd Eg) us[ngl a CQrFRpgqﬁ progrﬁmpzlal&thE@%gvhlch is avallable from

the ORISRy obbilay, 1PTERe 3 cséxysamsyl doirédpor(d8 & tedJYiastereomeno (B8, SRY-B-cano-5-
metﬁﬁé&%o’lc%{d%mgf SiefG! (98 Iyéhc? é"@%}ﬁ)%? &Jiténo?cha@ﬂj% E/leer e atby

ourier orm n spectrum
Undﬁwevt&‘afe%e%éWPWP'éf?fB&H%e“é¥m91006 and 894 cm 1. As
Enbodi nent E3, the invention provides essentially

pure, crystaldd NerdI8idRscR=AN BHERNEY Exaflple 1
EazmmH er Transform Ran’é[?fje("fa'l”eRarmn) spectﬁr um ashi cﬂ?‘eCt’V’ty

'y _7 ' 5

The ex r essi on essentl aI I % gur vvhen used herein
Greddreyidracealdrasggos by viVGIRE Burity. More btefer aB?RSR)
Bugs@ant cgdabiy Lipsiee' neansmab LlpeasAH 98% by \moghlts pumsry‘)

F@Mpmﬁats ﬂ%r%f ngﬁsj.maéle nea, an@tL SLWZ 9% by gﬁt (3R5R)

i nvention provi
S@WOSS Lig#fenomet hyl - /éfn?f‘étLlﬁ’??e A anoi ¢ att d For HFRASA
ﬁh&bpu«*ﬁ@le%r Lipaseedi CaﬂentArﬁaonlmwh) ment E5, éhe 44 (3S5R)

thr tly? Qi des (SS. ”l JeRsthyl - g 3SER

an0|c aci d orm For uselnthet
PGf"C'&Wd P@E%’%”'O‘F‘Pﬁgﬁ sor detmangliags €0 an al phhl 2- ‘?Jlel t(&S.5R)

M&&?@k@&us'ﬂpﬁéﬁ]d i s indi gadredipagntio cul arl ys f ors t hgassr)

sease or di sor sel ected. fraom
é@ﬁ%&%eﬁgfepaﬁ'gl"\‘fa?ee g., acoteEaf d%w oni ¢ pa%jO &7 @rsR)
Rseusowpzasisp.d-ingsd n, and pBgCHialgieniQ® pain); 4 7  (3S5R)
I\ﬂ&é‘cﬁé?%%%& @Eés\ée di sor @i@éaftal;(t@s e aCUt e byai ys njBkYR)

arls rom stroke, trau asph Xi a
hf"gt'\z?cb di sorders (%‘°%ata'ytﬁg£ ety and d %r eif’sn dA§-5R

@hﬁ@pspdlls@pmldeds (e.g., BinGwalyticalildrug- assot2at&d (3R5R)

C?{L%%;%EQ&ESS hypersong,b@atahﬂ@gq:%: epsy, slggp @pn AR 5R)

d parasomi as); obsessive cong sive disorder (
Tﬁﬂ’dﬁf"é{%es spddess r aumat i cBigtFREs Hidsor der (PTSD)%0  (3SS5R)
Alasdined 36, yaphtizea)l pese0 e ; BipCaagistiual dysphaic3t  (BR5R)

vasonot or sy ( fl ashes d nig
&L??Qg& and fi bronyal ”Eﬁr%% Orf’l(())é)d nment E@Q tﬂ h(tSR °R)
TherRreRUrsSiRNG g aRAY @Bas?he Biga b9 Lipolase 50 (355R)

MSﬁoEB&esfia@mm@mﬁ&yl Ssigmb by Nd¥ss@anoi ¢ acucd Fey m (Bs6R)

he ure of a nedica t for the tr t
%ﬂ'zg 5‘30@"’(‘? e'ilfpg%r der f org gﬁg%ﬁ %%l pha- 2- dggt JCRELED
Fuegsb proterse dogeentkie s | ndi Geatesebr parti cul arl y1d or 1G he3R,5R)
HoliREPLRRks ﬁfote@sed' sease §fmdbFL dmobilsR¢! e‘i’o fram (arsr)
epi | epsy; pain acute and chronic pa
Pﬁ@@?%@f‘?ﬂaﬁ, C‘b’%ﬁshs & gi‘@%@'&?@ﬁ@@&‘?ﬂ@”}ﬁ%{? n); 3R5R)
bretsatd@giener ati ve di sorders (e.g., acute braln |njh
psychiatric disorders (e.g., anxiety and depreSS|on);
sl eep disorders (e.g., insomia, drug-associated
sl eepl essness, hypersomi a, narcol epsy, sleep apnea,
and parasomi as); obsessive conpul sive disorder (OCD);
phobi as; post traumatic stress di sorder (PTSD)
restl ess | egs syndrone; prenenstrual dysphoric
di sorder; vasonotor synptons (hot flashes and ni ght
smeats) and flbronyalgla As Enbodlnent E7 t he

o N, =
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and the |ike. Exanples of bicyclic cycloal kyl groups
include bicyclo[1 .1 .G butyl, bicyclo[1l .1 .1Jpentyl,

worayoinf®. 1. 0] pent yI bi cycl o[ 2. 1. 1] hexyl, PCT/IB2006/003656
bi cycl o[ 3. 1. 0] hexyl , bicycl o[ 2. 2. 1] heptyl,
bicyclo[3.2.0]hepty),bicyc|$§3 1. 1] hept yl,
bi cycl o[ 4. 1. 0] heptyl, bicycto[2.2.2]octyl,

ERZymECT O[ 3 z TTOCT YT, DigXdeNa@- L. L] octyl, g - Selectivity
hicyclo[3 Qloctyl hicyclold 2 0]loctyl

F’B’C@%‘P'@ﬁyé\%‘%f] nonyl, bi%9maAPaAYREs honyl , 2 60  (3S5R)
Ebeycta] Mud@r@binonyl , birksEs[ 3. 3. 2] decyl , 79  (3S,5R)

decyl . bi 4. 3. 1] decyl .
Cm)ﬁiﬁfi ‘i“%‘.yﬁ% docyl | bid SN 3% uﬁggcyl” 54 (3S5R)
Chplesjere

lgrage 2] undecyl, W%ﬁb’lﬂﬁﬁ[ﬁﬁ 3. 3] dodedyll , 54nd (%K)
PLE kemmoﬁmls@wdtd«enyl r@n&faelmeycl i ¢ and i C7ycl 35,5R)

carbon carbon bonds and'generallywhavfng aWSpeCIerd
EXAMMHEEP. Breraaliob oh(3866h&ciehab-methitmciasec adden-buid-aimogum salt via
amﬁamzmgmgmﬁalkenyl refers to a cycl oal kenyl group

D baler chyined it B oL 2R RuieBd SirSp e BT R B wes
add% 53) B59e-Pametyactaneiy adid ¢iey! eateit 0. dREeBmOR, d@lhwed by ca*cmm acetate
solu@ibr @ edLRIBbnixeaWathr (8.8hig! ﬁnd\Lﬂi@_RSE@ H @Y UEXT (B DD, SThe resulting

SUS#%I%SMéSeStIﬁé%q ro%ctergeébéﬂgrg or 2«9 0%’50 SI‘PQ@X oij tﬂ]eC%?wqgn \19£e a?nrtained at

uen S un

7-0 by Aty f“MtNa ng%rrse Pbihafeactipn waitaskaddy gy drastatagraphy (conversion
andYs e afltheSpdaindtiahdistarting maﬂeﬁal) dad Whé(stbppemhﬂéenﬁ% of tied dearmglmaterial had
been @J)ngﬁhe@/(l% 3 mloﬂ@dﬁfﬁﬁél ad aﬁ% {%X{Mll\ con%lleﬁ@rif)ﬁiuene (2% mL) was

car bon ano
oo AR BRYE S B b onT 19 ! ekl o0 on pgapB congigieed
agqueeus yiCtara! ther sfubon was stmatﬂdm&l nemiteszand theln tradsteréd taRGERratay

funri@l/ &4 Bctor. ﬁ'ﬁ@&&éﬁc‘ Ié&@} Was s!eﬂ&iltéﬂjérﬂghe'saquéﬂg Ia@er@ﬁt%@ﬁ 8fke with 10 mL

or JLBe e TR e R AR LR pERoT PRl roce procuc
(sodhspy epktiof (3QAE)- ?;mamrﬁ-memquee acidh, 7P igeigredrinasic gxophs kyraseips
chranitdgts@Ry) RS RYuspepYddiPythyi te‘rttéfyadmwi ethér doRLy. ef@tvdutyiamme (15249,
11 Eag{vgégtg%als adéegtdpoi)%ég }oytl'ué mtxmeﬁ?lﬁ :rYnsg’ ovterraI ol%l%tx périod. Crystals

PreRPARIYY teseEP YT was eied B gy werpalpsifcih Aphchneriel. The
solid Was Weshel withimethy Btetlarpbityi@ier @xQU ). ahs Gesid0€ Wakdfien dried under
[ o
vacmlﬁ%%lﬁ&r? thg ﬁn@éﬂ% %H gzy%] d{ I§6n/g étg%grg%nge?% 8>S:e ébbrg&gyg'fr&gatography)
Exanpl es of nulticyclic aryl groups include naphthyl,
EXAMRUEaINy Resobrtiorhaf §3329R)13;cyprSamathy}-odtanoib azid Bty ester via enzymatic
hyd%@ng B8R, @hyé-cyap@mﬂiiyl%ﬁgﬁé Mo etmméﬁgﬁ)l :yéyano 5-methyi-

) Qi m dazo|'yl, benzothi opheneyl, quinolinyl,
°°$@5aﬂ?ﬂHWFH?t i ndol yl, benzofuranyl, purinyl,

To 3 yedesll Eonitainjrig, sodivrd Phd‘\'eehdfﬂ (Imnobfheyncapbyhr ateridl 7 &g W@W&er (1650 L) ata
temBerQUR S PRY (1B °Alslagdaedutaon eﬁ"{‘i &Rd). Qﬁé? Q@rlr%rfort@ rrﬁnutes the pH of

the TiiaS et e et B LR i Ddo £0 Ruiod Ioteey|” kahg
added grideireemigitieuspsirrediipr 30te BAdi@uBsat 207C ABE. Moe Mmixtlreig Bitered to
remé%bs%ﬁdstaH@ B Stk ||s%%§1bf§éﬁ3ﬁthssugl§rﬁ bibathdra <y\%5 541 3%5140% _methyl-

val ence requirenmen Usef ul substituents incl
OC’[&\é’\PIR?SId ethylp ﬁ>;154 kg). E%\%ter (Waj-}) O'gr'w{(ture peaqllwdggmq;t at about 50°C for
24 thas bairk yliay kquraeyot the @hdgyktic tygrolysaik ke nitsled b lgkohyomatography and is
[ .
o P e Y B R ey S APE K0 ) et
defi ned above, and hydroxy, nercapto, nitro, am no,
and al kyl am no. "Arylalkyl" refers to aryl-al kyl where
aryl and al kyl are defined above. Exanpl es include
benzyl, fluorenylmethyl, and the Iike. "Leaving group”
refers to any group that | eaves a nolecule during a
fragnentati on process, including substitution
reactions, elimnation reactions, and
addi ti on- eI|n1nat|on reactlons LeaV|ng ‘groups may be

............... S
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BES L/, L/ -bi s(2-hydroxyethyl)-2-am noet hanesul fonic
acid (R -BI CHEP
WO R)07(072152, 2' - bi s(di cycl ohexyl phosphi no) - 6, 6' - BCTVER2094/603656
, 1' - bi phenyl BICINE L/, L/-bis(2-hydroxyethyl)glycine
(S S)-BICP (2S,2'S)-bis(di phenyl phosphi no)-(1
S,1'S)-bi cycl opentane Bl FU
(3R.5R)B-cy o détphrectyropzois pbiiunodaitd giéatd fHah 99: ¢ basalt bsgdsr i T | uo

chro jrﬁ éal%}s% Foll WlREWIﬁh&@fﬁhggé%%n’\&ﬁg mlxtuie is lgdded toha \hesTel

chargeg)wi CIgp}QAg an the contents 0 the vessel are stifred at 20°C to 25°C. The m;xture is
extrac®) withhetByl Zrtiabji-G fylétagd (880 1Ly Arphiesdunédue hndlordaniclphaap bik Bydarated.
The &@sot@ é) e I{ Ji:l%c 61 % mﬁér&n&%ﬁ%‘ lso\pé%ﬁm%%acil(ﬁ‘ kg), sodium

5

bicarpagiate2 §g). Tﬂd§‘(afﬂ' (3R dhATSHBR prifTST digsolvedhithe TiKyR {1 20gin prifepted
with RITRE (48D &), thephanyd plaasgahic piogsed sepdratelyi apdh tia piganic phase is again

wasﬂe@hut%&l@ﬂd?so ium blcarbonate (2 kg and wa er (? L) Fono mg separ 'non of the
6' - di et hoxybi pheny 3 bi s ho

aqueghwflr}qé)jga(npe)ah%ps W@@%ppp@e |s dtstnlled at 7 C and atmospherlc pressure to give
(3s 5@)3—@&)0—5n5hyldctm’mic@cn efhyl@stechsrantoh (1823, 83%-yitkildy.( BH VIR (MPDMHzZ,

W&Bnﬂ@ J—7388F|z ﬁfl)bbﬁ’b%é( fm, céf) 29#-2'!@@3 %h?"“?& 164(m 1OH) 0.5

(d p%%)ds%ﬁ )(t Jf% BH’blcpﬂ%Fﬁ 4 121yB B1. 1 398, 38(6 390 317 o 25.9,
20.0(8,55)3.9, 2- bi s(f-butyl met hyl phosphi no) et hane
(+)-tetraMeBl TI ANP

EXAPLE ot AR He el beriaite B g |G S Sranc-

5-'“%@!12‘%’19!%@6@){' eb’fefnzyl chl ori deAbbrevi ati on Descri ption
A sofg8én (ﬁedq@ wh}éﬁﬁfgQSB’M’?)-SQ@\O—SMethyl-octanouc acid ethyl ester (30%) in methy!

tertiﬂ?f Qu%)? %t%erqg 9 ate% \%I’\ ?é}é g& ngmé},_L&x% SOJut cg ?5 Qq_ Q%ha%g k/vLajm

uor O
(35 L)y Aty ﬁﬁtfmg(fy] Zb@ur(s(ag)oom tezaperature the mixture is allowed to settle for 3 hours, and

the dojusdud apdhe@ganicphaszp Bienepdrsd. abe Bighyicpnayd iawbdhed (it water (150 L) at
roonﬁ)eygératgrpgnd t(ize E‘ﬁ“%e és a éowgd to P?]ratieE 0 aqu?]ouF g?]docsr%anﬁ: é)hases The

orga 'RE e We d and subsequently reacted with NaOH aq (134 kg, 50%) and water (560 L).
The (eayuofh nidene & ErRR fGR)5-1@ 3.5 hairsratréoyt tpinpsaivelaadihy efixhaanie allowed to

settié 1%1@)\6@? Ridk resultmg aqueous phase which contains (35, 5R) -3-cyano-5-methyl-octanoic

sca ik 0. BB b o egh here ek o

and purbsrobm_bnh)regﬂe Tes altéatmy Is hBatedotn R§IC tm 3BCland js Pressitriydd with hydrogen
to Sd bsﬁgﬁ 'TH@'Frtess%Ha i @lﬁlht'aﬂéélatkﬁgby é fo%yigﬁours The autaclave is subsequently

X nmoni um brom d Eﬁ?tas lum
°°°'?‘43tPtzP 936 Gp%ing Q’GPS”B%J&%O'“‘F%‘G%({IH?? ¢ freiagrelsgr dh gaetion s
compleBu@hfetht &adtidras gonisarsion of (A 4R)-B-cgnb SrmethyBor@Naic sodl sagivm salt is

99%Ldf g;rtebt@r ¥rnl Fga¥t|on Mlafeis Gitersd Al e flltrate |s comblned Wlth an aqueous citric acid
-cycl ohexyl (2- ani sg( sphin

solu‘gﬂgﬁ%{}ﬁ?d% lﬁqé;f \ﬁgj@é Ilﬁ%oer urz.\ of 20°(,y to 30°C Ethanol (310 L) is added and
the rrmmhyé heateDi#50C @BPr@noeinteuwrd isheldifdd & haw ahdthdy cboldt Gl raledf

abO%D 5°§ }'\E@tuw t@wﬂé{r!a ?%&%%BQ%@%«%%E&%{%&%% %l Qéyﬁ%rrmﬁmé IS stirred

rbon i onal conver
at thet{qppAAwIEST 2b°2't Lphaursangdfiassd: Jhe spwingiter seksheinged \Mﬁ\waﬁ?g
(1508 at-2CE td LCEZhathendret Bt bérh lehiperatuRByifh atitro§e B @itichSwAkr

cont%ﬂ?s I%s %ﬁ%% (K%rlg Che‘ ?r?aa(sﬁfﬂg)sgw ng f:rud%gg,rS )%ammomethyl-5—methyl-

hos
OCtaELQ)C%ﬁ'Cbxadl benzo[ a, c] cycl odecene for n=4). COD
1, 5-cycl ooct adi ene (R)-CYCPHCS (R)-1
, 2- bi s(di phenyl phosphi no) -1 -cycl ohexyl et hane DABCO
1, 4-di azabi cycl o[ 2. 2. 2] oct ane DBAD di - f - but yl
azodi car boxyl ate DBN 1, 5-di azabi cycl o[ 4. 3. 0] non- 5- ene
DBU 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene DCC
di cycohexyl carbodii m de de di astereoneric excess DEAD
di et hyl azodi car boxyl at eAbbrevi ati on Description R
R) - DEGUPHOS
L/ -benzy!- (3R, 4R) - 3, 4- bi s(di phenyl phosphi r"o) pyrrolidi
r| e Dl AD d| [ sopropyl azodl car boxyl ate (R R) DI oP

AT ™ e\ I ~ o~
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LI CA l'ithiumisopropyl cycl ohexyl am de LTMP
2,2,6,6-tetranet hyl pi peridine LU |lipase unit M nethyl
woer@A72189 hyl ene chl oride Mel nethyl iodi de NMERCT/IB2006/003656
nmet hyl et hyl ket one or but an-2-one MeOH net hyl al cohol
MeONa sodi um net hoxi de MES 2, nor phol i noet hanesul fonic .
acid (R RH butyl-m ni PHOS (
TheR)ud& p2dizt €02 kg) is-chartigd thre tvéssklp IMatep (7774 kg) aed draeoys SthShol (774 kg)

%@d%gYop sael ind t%e ref Jt‘%; (x}lﬁ 13}1 \7t%i at refl%x (Iabout 80°§) until the solution
cleafsy H@ﬁ?‘? YR istpsspd through a polistt Biepe e ﬁr@s«'gwﬁatﬂg)af eflpont e
soluti&R) cidd) aRb @stution is aIIowed to cool at a rate of about —20°C/hour until it reaches a

temger%turg ?t{oq’t 5L’é JE Qﬁvg{gtg l aﬁgé%o L‘ngl %‘njg Wﬂ@torlg slurry |sq|eld at 0°Cto 5°C

for qbgyt.g() m)nu@s ((qj(popiplgtgthqﬁm@pjhatno proQéss nHtelsbixry isTiltered to isolate the titled
compaurrdhhmnm;ﬁyd W.MQR@&U& lemaﬁsp(@w@) bRdriRd %&@wtt&@m steepata

tem%?ﬁgh!g&]ﬁog%wt%%'ﬁlﬁg \ﬁ%}er cPrg?r? bg%rl EEI(E’Y%T anaf?lg/ is) and the ethanol

content{ey g ishrematagramin aDeysis arp eachrieshiven 0.6% g tvaightp Representitiveayield of
the Mid e&ﬁpbhmpﬁonnostsmpﬁ%ﬁéls-w%m}ufdaﬁy&c 4Rty NP GBout 76%.
(2R 3R -(-) 3- bi s(di phenyl phosphi no) b| cyclo[2.2. 1] he
-ene OIf triflate (trifluoro-nmethanesul fonic acid
EXAd\ﬁﬁLéri)? BireRR{i@ 9DEFS) 5R)-diCyanodoetiy-ectansicacid imstwkppier

r hosphi no)ferrocene] pal | adium (11) dichl oronet hane

PHOS
Met?%%%gg &R&géﬁla@@éﬁw‘ E{\IEI hosphadi cycl o[ 2. 2. 1] hept
hed?%t’weﬁﬁ?b'r’ﬁﬁl chwﬁw'thrt?hpﬁﬂe W Prpﬁ%é p¥e hfeseqbﬁslmswelght of Z-methyl-
pentanitpd) ehiybiayl-pemtan- (-RY 20044NERHEes, in one portion) and triethylamine (21.78g,

0. Zi lﬁ%leém)oné ergonEg{e%éar@lWJd&g %QEHOBQ}Q 4 t%mggratgrg oftfroht l‘l@‘@}@ -5°C

and (n§}h(a g*lf%ylfﬂlomeégﬁ% h%?l VPlﬁﬂ d‘?ﬁ ﬁqiq%)iro[)\glsez]'naﬁ\g‘l%wa tsrﬁp%ature
at fmmm - (0% oPBINP The (ehdtion wbg R)red fo) encdowet hignbemtmiel of frorh /1010 to-5°C.
Theltbatich vl Ué/rlcﬁ’émmh'oﬂpé &M h@rk@mﬁi' ﬁﬂ]@@as@’f&%ﬁ?\b it Bb-methy-

o ekt ] ST st T

phaggs sppatﬁ@q The pygaiig g]gp@p@q we(sﬁgd.m(ummous NaHCO; (60ml, 3 ml/g based
on théveignt b Zlmeth o &tsh- PELaM IR ASRE isébé)eﬂ!do ﬂﬁ@ﬁéstﬁﬁh@@'}’uene solution of

R T

- (2-di phenyl phosphi no-1 -napht hyl)i squ| noI i ne RaN
1-BisaneymdtvchekanRl refractive i ndex RT room tenperature

The(r@af%ﬁén%éééﬁké*s' c)ﬁa:éQoQN &%&%&%x@r’n@@@ﬁ&ﬁﬁ%&t}l Q515844 SE 2 moles,

t
tolu?rﬁ?%gﬁ@rng [14)28 é%?r\l 8[44“'@]bﬁf?ﬁé’ﬁ @ellvelght of methane sulfonic acid 2-methyl-pentyl
estgr) NeliBry(20. tigghzmylky) hod ehanglasnaciug bestider(12.619sP04 rodss) The

reaﬁ;BP%&ﬁkJWés%e&tb@@@@ A RYBH=ER thid @éﬂrﬂ:@%ﬁr?e HoRLRuRL RO (600m, 3 milg
baSE‘? °f[ thg W@%*ﬁgﬁp%w%@wﬁ#ﬁ@? F*?Psntﬂﬁftﬁ%wﬁ%ﬁawsgafrdrttswf@aes

separiatgd Tﬁﬁpue{gltl(@ oz aghsontion of it @mjo-Zlmgth)ypa_ntane was used directly in the
followihg3tep€t r amet hyl uroni um t et raf | uoroborate (R)-eTCFP
(R -2-{[(di-f-butyl - phosphanyl ) -ethyl]-nethyl - phosphan
yl }-2- methyl -propane (S)-eTCFP
(5R( Spy@oﬁmftﬂ’?yl ogianpig i metbyiieetary | ) - et hyl ] - met hyl - phosphany
Thel rdacion VaBdehWdscREGRAMBARINNE Vi5ahi, £ kg 855l B ihe Beighof 1{ob-2-

meté Fi?per%ar{ek (‘oqbvr/] ylpftaSSI%tert]butoxu{eH?t‘i 876h%69 oles) In}oni portion with stirring.

Sphan

Thenv@q cgn m»fgpr@wﬁ éoo(eg)to #iEOPature of from -10°C to -5°C. 21/4 4-Trimethoxy-

butyrémitril@ {37 [36 6l i0-2B rivisWrasthargiita Mg ltoluehB bWt h ofMBdréhid-2-pRBFIPRRane
nyl }-2- methyl - propane TEA tri et hanol am ne TES
L/-[tris(hydroxymet hyl) et hyl]-2-am noet hanesul f oni cac
icl Tf triflyl or trifluoronethylsuifonyl TFA
trifluoroacetic acid THF tetrahydrofuran TLC
thi n-layer chromat ography TMEDA
L/,L/,L/",L/I"-tetranet hyl -1, 2- et hyl enedi am ne TMS
trimethylsilyl Tr trityl or triphenylmethyl TRI Cl NE
L/ [tr|s(hydroxynethyl)nethyrjegC|ne Tris buffer

S a . ——p— —ea 1 PN
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clear fromthe context of the text, R30 in a second

Formula 1 is al so hydrogen, halogeno, or C alkyl. This
waleexlooasy e concerns materials and nmet hods f or PCT/IB2006/003656

preparing optically active g-amno acids of Fornula 1,

above, as well as their steggoisoners (e.g.,

di astereoners and opposite enantioners) and their
fronpihapreicsistep@ad thy raadtirgpbatidneddardpdpaie &, ths@bdtisn, whitd maibt@ising the
temﬁ&gtuﬁéd—%&& CFhe re fongv#iﬂﬁl:rgﬁgs ?@gd QF ﬁaorlotgﬁglgerx %BQQQ% of from -10°C to -

..provide conpounds of " For mu 1F® r _

5°Cs ks ERtieh WRe Wnahetavithdtol (3398Y. 4B Mégbased ernipe Yeighi pf Thiago-2-methyl-
pentane), Qdﬂb&t\hatb@Hﬁt&#@/Srmmmw drapwseieia pH m'ngsefbsa_; at_ttttheal_lehgtion mixture
stirBY5S 5% B AIRJuE OIFE bRased Wére SdfakdaYine biShiSIRES fdsh@vihM,0 (323m,

descri bes nethods and materials for preparin
10 PR A BRS  FTiea EUaeane) , r BleSsepapigd. Touens was
dist@@@mﬁbﬂ@@@%ﬂh?mmeram elumeres 65nito Vieresulting iplugss seiytion of (SR)-3-
cyafid-Shbin @ctBRYicdciddhethyl dsBP AbyiRE diRGANA the bR Pdiep.

catal ysts, enzynes, and the like, having different

stereochem cal configurations, the nethods nmay be used
(3SEB)-plumaanatiytodapic egpoatiyisgedi ast er eomers and
NaHOTRQS1. 402025 eduivihion®) 8100, (alug, o chavRftsparatNaohs 0.4t 0.031
equlvglglﬁ%)%ﬁe' c%u?gd toﬂ@ E&BGFP@ %Fc?&lrrgé atEgogxmngérln?er%}urE %\r{tﬁ a gglutg)n formed.

east’ two stereodenic centers, as denoted by wedge
Therrgatre, LingpRiP$-RE (3decostmsedialy aisiabls iR AmRpo Engype RS.) Wik fhgpged to
the seaetiod efid the sLispdrsior stinGo aproom eenpeitufenmtina salufloniwze fdudled. The reaction
. | . | 2l € . .

mixduRORR nbRed¥BA6R Rhe Qﬂ)ﬂxe&sog)ggm ?ﬁé;&? 3 %ﬂg%ﬁﬁ%@%&%mc acid methyl

hydro%en or netg%% provi d { nd . are not

estg Gtfe. Ky G Mob d Faulvgizgh wRdadlerl | o PRripnieragergd offivg migytes. The
resilting lol dhiwatpr stsbénion wes $tiyrkd vigorusig fioy U8 baur at g5 ¥n.completion of the
readBBR IRSRSHuS WY BxteOEP R E S &) nfe®h Bt cdorRll) 3R thB GlghtiEphases were

comﬁ?@gi grrc, V\I;]aé\ﬁ\%bﬁtlﬂ bﬁril'ep(b%()rsr{% dfh%?iﬁgn Qoﬁ}%%@ﬁvagﬁélcgg; E teﬁ!t]nqtylFr%ethly?ether
solL(tigrgorijthheB userin ’ﬁg n@pﬁyﬂon §€ (ﬁﬁ,ﬁRhgfamih@mt@h@-h‘@th,yl-octanoic acid.
aci d, (3S, 5R) - 3- am nonet hyl - 5- net hyl - oct anoi ¢ aci d

DR 3=AM =5- et hyl -nopanoi g acid, or
EX/%@%E?E) (35 gﬂ% ﬁ%ﬁ%‘%&l 5 %eﬁw&éﬁ?lﬁ%@%@%noi c acid.
Representative di astereoners of the latter conpounds

MetascdA (3R, 5R) - _ :

- -5- - . | .
cofl 3500 S A QAT R D SRS o8l e s
Cru %§3§,’5 -gﬂ’ngpametw-&methyl-octanmc acid (2:5g) was charged and the suspension heated
to t{e3&)us Bmpdratung (80T tiltiyd sditiorewdryfbrmee.ntheoeatti@od:d stirggaicht 80°C for 1

houk ’%%-nm fulPBissolution. The solution was filiered through an indine filter and transferred to a
anol

3S,5S)-3-am naonetriyl -5, 7-dj net hyl - oc caci d;
soef RSB, 108 B 1A & o0 I ot 4 B f OBrum e o H réached 67 °C
andSks Seegpd Win®R5%h ylicronispesdeg k2. fr&piralirod gurgiGit 87 °C. The suspension was
cooled B POkt Bradr DEWAHAME aRr WRE W becdBl BIHLE. R HodubtSBs collected by

ngpa B SRSl gFPaies VRNBIA Foffied iy Feocige phancl c.5m)
Thegrqridptavap randiigd undgbvagenha d8°G for24hperp arr Unilvaten pantanhidas <915 wit%.
Formula 1. The nethods include reacting a chira
Me &Qhol (Formula 2) with an activating agent (Formula
. The resulting activated al cohol (Formula 4) is
Cruge@Sto8i3 fimtnAmethy->mpiwrcineie aed @Sme/m) el plaaoband (Walst (pRISa by
volumje) ts@h?gwb the rexcidr @ldlaygitatioh @yiREiIReddl @ obéretelf esthpdédiRioghout the
r : . ent 8l
probds0 o)kl 0o ey S5 F SR RS BEoip il St
temppraietheld ah$s e fonete hodr P BsuEsseBRgtesissytan r The se'atngdﬁcoaiee&m 51°C
(see Formula 6) is subsequently cleaved to give a
3-cyano carboxylic acid ester (Fornula 7), which is
converted to the desired final product (Formula 1)
t hrough contact wth either a resolving agent or an
enzyne. In the fornmer nethod, the ester (Fornmula 7) is
hydrol yzed to give a 3-cyano carboxylic acid (Formul a
8) or salt. Reduction of the cyano noiety (see Formula
8) gives, upon acidification (if necessary), a g-amno

o - e
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Typically, the reaction enpl oys excess chloride salt
(e.g., fromabout 1.1 eq to about 4 eq or from about
wa287e@is® about 3.5 eq). As shown in Schene |PentB2a6s/003656
not ed above, the 3-cyano carboxylic acid ester
(Formula 7) may be converteg o the desired product
(Formula 1) through contact 3\nth a resolving agent. In
at atrhfe of MEChodie dnd@eld at this tefriperaturd for 1B)minudesh ok eluyidreid saddad with 5%

mlcfbgﬂécﬁég Wi fsrhrrﬁg\ M?W’Ig%lg et%no a?r?e ngllsggd 31 rg ﬁﬁgd prior

car pox | C acl
to Sé‘iﬂ‘ﬁﬁéﬁgfaa‘%ﬁgg‘%?rﬁ\ﬂ“ The tﬁﬁ?“ﬁléreﬂsrr@é’taé@ °®|f‘i"ﬁ fLFfd'ﬁ?’ 20}'42'8@% post
seedingl Theeedultikgeslurgnconled fo 08X etearate MRS Comig)ite/andthbid at this temperature
for @ﬁ&P@ Xlwa E&ld@&fb ﬁlte‘?écd uﬁ@& %ﬂu@m &nd fhdhEd \Wl@\tdom%lt%nolt B filtered solids

be treated wth an aqueous

are"ﬁ*iﬁ’r"@%h"i“’&!”%%e@ a%@h as Li OH, KOH, NaOH, CsOH, Na2COB,
K2CO3, Cs2CO3, and the like, in an optional polar

Mesd oent (e.g., THF, MeOH, EtOH, acetone, ACN, etc) to

ool S 3 SRR Sl RS e ooy
volypp s ehrgeagy ¢ the mphoeaﬁé poitetipn maigiaingsoal A d@dejﬁtevéﬁsmmleai Broughout the
prote3s| THdeecloRb hdatedty 807C-(RABREMEkat IS 8 RQtRg R H0.5°C/minute. The

tem%%%;reé S Xl %0"2 f&%%» M?urp etnghng comg?ecf‘e drglésolth)n The solution is cooled to 0°C

onanor €
at yrafRpt 035"9%% and el BHRSE Fy R herrs: alisiselidg giedilteradhiendetyapyum and
washed With chllethay@nThatidéred $oliad aré tvizd @ed V@XM dven acdoel. ( For mul a
8), or of its corresponding salt, is subsequently
reduced to give, upon acid workup if necessary, a
g-amno acid (Forrmula 9). The penultimate free acid
Charapleribaion bt (33, BReB-dyindnreigt-8-methyd-ostardic zefd FolmeA g- am no aci d
(3SWIRS-BLadin¥Rétky)-85iethy!- &%E‘ic acid Iadﬂm R chdRedr R Ring teMSiowing
et 3 ounds of Forfmula 9 include
% 3- ani nomet hyl - 5- met hyl - hept anoi ¢ acid, (5R)-
3- drawdemetak giffcastiong®XRM) - oct anoi ¢ aci d,
@Sm.ﬁée@mse@mgbyérm@vﬂ?sml -nonanoi ¢ acid, and (5R)- 3-

am %%HS%[E%L%% lnfrarecr@pe{: s OCE@F\&L c acid, and their

scr:n%y/ educed via reaction

\ﬂn t'??UF?TF%WSfPWbR%TﬂO@sF@ﬂ@@SWPV &Tdgmanyst or through

reaction with a reduci ng agent, such as LiAlH4, BH
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of the dosage form nore typically from5 weight %to
60 weight % of the dosage form In addition to the
waleag/o7iiabl et s general ly contai n a di si nt egranPCT/IB2006/003656
Exanpl es of disintegrants include sodium starch
gl ycol ate, sodi um car boxyngi hyl cellul ose, cal cium
~ carboxynet hyl cellul ose, croscarnel| ose sodi um
Figure:$ &91ys tiediSrdhenpedrsry fon (SRR -2 aminga ey -Sratypctapeir pel bram A
Figurdd EHo@€ FHg FiTaR kpaeeurs @k {38)5@5 8-aminomethyl-aintejHystahait adiditaad A

¥
Figur B A A e BB T R i (P (R B BB Sl
°dm%%ﬁ%?f§@/¥ron1l wei ght %to 25 weight % preferably
Figurd 6 sirow$ thadiT eRemabrsheotr @0 foruSISEIRy- S-WmmbmétthMHE}EtahOJc agid Form A
Figurd¥ %915 ?nezﬁﬁferrgﬁﬂ@&léﬂ dr¥hetTaEhnaA shdtR@h for BRIBRSE YRinomethyl-5-methyl-
gual.ities a tablet formulation. Suitable binders
°deﬁE?%ﬁ%mﬁ§crocrystalIlne cel lul ose, gelatin, sugars,
pol yet hyl ene glycol, natural and synthetic guns,
polyvinylpyrrolidone pregel ati ni sed starch,

0 | ul ose. and hydr ox

e shoplf P PRE R PR PRt 7 e PRy Pl prdcles such
as "a,${pof arts'thed otap safer famsinsitpyabieat o fo aspivralijy o pbiedtnunieshipg centext clearly
indiczRddtbyHardES TR fok B@mblekBibrenddB B ic&rﬁﬂ)osltléﬁyéoh{amlng "6 T Cmay
mcludse% c?‘“gét?g%‘s"%c%rf t\gul) or mngr?lgo%:pqrg]: rfsdtsalé is tg l:(:]er unt%e stgcicptﬁ%'ﬂ}e atbgr ch

escr&’F'@Us Bigndesiiabe Yustativp ﬁ“%@t eegirigtive e“"%ﬂ)’ter"\?éd"agéﬁ‘t’ Bbe %é'ﬁ"t to
those@® skillatl the Bt Liganrrydding tHefapbva dasdliptipn) Yséibrattre §0pe @@ invention
shoulg loé g&&hﬁwe& Wrﬁ{]regﬁenéés tcj,) fﬁg Qp gt?]e)ﬁlcgﬁnsaé?lg mtcﬂliéé ‘the \%‘PJ&O e of

present ace active nprise
eq”"’ﬁ!@“t@ﬁt""%‘ ISBChS:"’WE—ﬁ ﬁ%?”t'%do t H'éc"tsa'ﬁﬁ gigal aﬁ'ﬁ'ﬁs Yri r‘if%[ﬁ'f“@s rﬁﬂyd'ng
patentsn paserit spli€ations dild Bublietigis! ardthérein incoveorgted bPtetfentdie their entirety
and 6r3Rb&hosed @bl et's al so general ly contain lubricants such
as magnesi um stearate, calcium stearate, zinc
stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate with sodi um |l auryl sul phate.
Lubricants generally conprise fromO0.25 weight %to 10
wei ght % preferably from0.5 weight %to 3 weight %
of the tablet. O her possible ingredients include
anti - oxidants, colourants, flavouring agents,
preservatives and taste-nasking agents. Exenpl ary
tabl ets contain up to about 80% drug, from about 10
wei ght % to about 90 wei ght % bi nder, from about O
wei ght % to about 85 weight %diluent, from about 2
wei ght % to about 10 weight % di sintegrant, and from
about 0.25 weight %to about 10 weight %/ ubricant.
Tabl et bl ends nmay be conpressed directly or by roller
to formtablets. Tablet blends or portions of blends
may alternatively be wet-, dry-, or nelt-granul ated,
nelt congeal ed, or extruded before tabletting. The
final formulation may conprise one or nore |ayers and
may be coated or uncoated; it may even be
encapsul ated. The fornmulation of tablets is discussed
i n Pharmaceutical Dosage Fornms: Tablets , Vol. 1, by
H. Lieberman and L. Lachman (Marcel Dekker, New YorKk,
1980). Consumabl e oral filnms for human or veterinary
use are typically pliable water-sol uble or
wat erswel | abl e thin filmdosage forns which may be
rapi dly dissolving or nmucoadhesive and typically
conprise a conmpound of Forrmula 1, a filmformng
pol yner, a binder, a solvent, a hunectant, a
pl asticiser, a stabiliser or emulsifier, a
vi scosi ty-nodi fyi ng agent and a sol vent. Sone
conponents of the formnulation may perform nore than
one function. The conpound of Fornmula 1 nmay be
wat er - sol ubl e or insoluble. A water-soluble conpound
typically conprises from1l weight %to 80 weight %
nor e typlcally from 20 wei ght 96to 50 m5|ght % of t he
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one of which contains a conmpound of Forrmula 1, in
particul ar (3S, 5R)-3-am nonet hyl - 5- et hyl oct anoi ¢ aci d

wae-eoomioR15and neans for separately retaini ng saPdI/iB2006/003656

conpositions, such as a container, divided bottle, or
di vided foil packet. An-é&fanple of such a kit is the
fam liar blister pack used for the packagi ng of

tabl ets, capsules and the |ike. The kit of the
invention is particul arlOQkAMS t abl e for adm nistering
di fferent dosage forns, for exanple, oral and
parenteral for.adm nister.i '

1 compBLCEF SN LRGP PR HfOf(fg))gné]%g %ioﬁgg%%trego,f “or for
titrating the separate conpgosi®jR3ns agai nst one
another. To assist gonpktarfce, the kit typically
conprises directions 14r adm ni strati on and may be
provided with a so- y aid. DOSAGE For
adm nistration to human patients, the total daily dose
of the compounds ofR¥ornula 1 is typically in the
range 0.1 ng to 1000 ng d Eending, of course, on the
node of administration. The total daily dose may be

wiAfH B84 BT §6 e irtibpBlightPSeiddicd bR flydiaye sndtid alkiybrovitled
the %Q¥§|C| g}sm@|sctet|on, fall outside of the

that X, p 3F3ﬁ€'°@i Eherein. The preferred daily dose

Rrimsetpetefl om C3SITRE Glenil forerdeghy. Ge Pb@Pﬁ'W'%ﬁ"%}{K oi c

C B GikBkyF@¥1NanA alysC i, aikyiNeherdigzh Arymopidtyis 2atBnang subsiituted with

frdft] o%ffgcgtﬁgle ¥%ﬁ@en‘?ﬂh&e§eﬂgﬁ§ shi rolnse, ks Bikji [T ; BIRGY SmindTD
to ny. I'hese dos

) ) es are based on QP ave&agﬁ hpg@p
CoabyaTIno AR 1o30: RBSTER £ 10T U e EIRE L A DY PR
arpilakexycn cetiesvirk bptioaaly subgtitiied il fomtane ¢hethree Adories aleyas and or
REYBiREH o0 S Biyivel, Oiikenfi ad 1 Sikgiyl 81 OAHciddmyss CLARgEalkeBY Gllo-

as infants and the_elderly.  FEor gV 0l .
C BN ke o b S AR 0] ) 8 BRERE St
Crecfiaanyls Mbersin eachcof ihg efolamentpaed ardimolpliesdrry BSeBPRYY siksfituted
witH fad. die iid thre EXUMRLEDE ideperidently ewibateg fremaltyp b, Cak elkoxy, amino,

i Ll.lustrative and non-limting, and
CF?':eEr)k?Ig'g@g’tatnggggﬁeMc enbodi ments of the present

i nvention. Enzyme screening was carried out using a
argibvhaesin sajolpatcess comprisks:i s descri bed in D. Yazbeck et

al., Synth. Catal. 345:524-32 (2003), the conplete

i scl osure of whi [ i ne ‘

e ErlRSpgrrd B ey ST AL Sps hath Bl shoyll BL1E e
digelreesaieptyelp sy zpssiar compmting of Foruia & 1,1E 9Ro 4 GRUIa 112

comerci al enzyne su gers including | Enzyne

Inc. (Nagoyg, . Roche ( ehg tzerland), Novo
Nor di sk (Bagsvaerd] Denmark), ‘Artais B ol ogies Inc.
(Canbri dge, [ alytics engy CA), Toyobo

(Csaka, Japan), Sigma-Aldrich (St. Louis, M), Fluka
(Buchs, Swig3zerl and), Genencom3lnternational, Inc.
(Rochester, NY), and Valley Research (South Bend, IN).
The screening reactions were perforndd in an Eppendorf

whBEh IR RES REk Y IHOSBRUANY of REARS 106/ & enzymmtic

resol ut1ons enpl oy 100L whjch is
RaindiormaHi eiseepqecl ey e 2 'g?' Ee YH’E.)&@E)VG@?'E&- 1),
Cas cyweblkengishald-PasitkyIRBilo-G3S-aReny), hSCEs dikynyl zandtCRSIHYI, pryl-
AL Bk aﬂ){-é%.é @ghﬁ whéBR:ANRPAe FoRHRIch&Cary! mSRIEY frybe
ﬁreparat|on of (R)-nethanesul fonic acid
2-nmet hyl -pentyl ester A 4000 L reactor was charged
with (R)-2-nethyl-pentan-1 -ol (260 kg, 2500 nol),
nmet hyl tertiary butyl ether (2000 L), and cooled to
- -10 0C to 00C. Met hanesul fonyl chloride (310 kg, 2600
nol ) was charged, and then Et3N (310 kg, 3100 nol) was
added while maintaining the internal tenperature at
-00C to 100C. After the addition was conplete, the
reaction mxture was warnmed to 15C to 25C and stirred
at this tenperature for at |east 1 hour until conplete
by gas chromat ography anal ysis. A solution of aqueous

-—~ o~ . o "



The resulting m xture was heated to 65C to 700C and
stirred until the solids dissolved. The sol ution was
wo b@/ocasd ed to 00C to 5C over 2 hours and stiPCEIB206/003656
this tenperature for an additional 1 hour. The product
was collected by filtratioes and the cake was washed
wth -200C ethanol (3 x 60 kg). Thecrude product ( 18
kg in 48%yield) and ethanol (167 kg) were charged to
otionaiip sdbstitutedmith fromxdng teethnea substitgdnesdndependBr@y telecedGiomand
opldi, £ Mot Binfio S TBRAiY Snd Rlagdno® Mour s. The. pr oduct
was ‘then collected by filtration, and the cake was
washed with -200C ethanol (3 x 183 kg) to afford the
and t | ed conpound (17 kg, 94%yi el d). The quasi nol ecul ar
() On iRy tRfcohhtRind btFopsliLAMPOUNd was observed at
188. 1653 anu and is in agreenent with the theoretica
val ue of 188.1650; the neasured val ue establishes the
2ol ethel regeessorceading ta slai@ o MRarpIOR” arst Rierer@astylabl e
alternate chem cal entity containing only C, H N, and
O ca Xi St Wt mol ecul ar 1on w thin t.he 5-ppm (0.9
%y SIS PRBE e e 88 VA | R
ingegpgenthonygrogencaymethy!, provided thet R1BWR” are neEmth Ipdrogedggnd®’ is
ClHAMN R (400MHz, D3COD) 4.91 ppm (bs, 2H), 3.01-2.73
(m 2H), 2.45-2.22 (m 2H), 1.60-1.48 (m 1H),
1.45-1.04 6H), 0.98-086 6H); 13C NWR (D3
4151, 5 Pops <o 198 o1 ol biogh whes ok neioap, K-8
mthyl3d RPB.e89. 15. 11. EXAMPLE 9. Enzyne screening via
enzymati ¢ hydrol ysis of (5R)-3-cyano-5-nethyl-octanoic
5acid et hyl ester (Fornula %5% to‘yield _ ,
(35, BR)ProseeARRBdind thapnse-cbei an b iod HErsd BoRNAURs Balep (@) is @
ligegP®r mul a 16, R10=Na+) and
(3R5R) - 3- cyano- 5- net hyl -octanoi ¢ acid ethyl ester
(Forpula 17, R11=FEt). or_ (3S.5R):3- . : ,
Oty an e R AT Pr e R HARLS MR B fope i P e gPIRA ™ 6
Brkirpietiy ceppelr TR raiRporganispatismyessgiugicesadoi ¢ aci d
sodiumsalt (Formula 17, Rl11=Na+) . Enzyne screening

was rei US| j . rised pf
T TP RO B BeRFGGT Bl R FES g
(99 6- wentipnally eanertingpitecempridd gt aravia il Pl salbiberpelePrefprably to an
alRalicwatal astictiesradf; infos Bpreferbblp t tekesainimizaicthersofD.  Yazbeck et

al ., Synth. Catal. 345:524-32 (2003). Each of the

well s has an enpty volume of 0.3 nL (shall ow wel |

Bl at @FOMREHE AEPMUBF t he 96-wel | plate contains only
phosphate buffer (10 m _, 0.1d@&,ReH 7.2). Wth few
exceptions, each of ghe gend ning wells contain one

al i quot of enzynme (10 3 ng/mL), nost of which
are listed in Table 2; .Ctl{giorto use, the
screening kit is renoved fromstorage at -80 0C and
the enzymes are all ®ted to thaw at room tenperature
for about 5 mn. Potassiumyphosphate buffer (85 m _,
0.1 M pH.7. 2&6 is dispensed into each of the wells
wiRieing - & Milepd R ciepniefingsiimeleimd. Concentrated substrate
(Formula 15, 5 m ) is subsequently added to each well
Vi a j ' - the reaction

i Xt'ﬁ?ﬁ'ﬂ@}%&?ﬁ%ﬁgf%@‘) g%%@%d and® 9@8‘ rpm The
reactions are quenched and sanpled after 24 h by

1Q.r anA t@npoundaceddifg ©iclatnh@oro2de b, viBreliil REisLHieiSy1, lethly/Ipn-propyl or i-
pogparate vells of a second 96-well plate. Each of the
wells has an enpty volunme of 2 nL (deep well plate)
and contains ethyl acetate ( 1 nL) and HCl (1N, 100
nm.). The conponents of each well are m xed by
aspirating the well contents with a pipette. The
second plate is centrifuged and 100 nL of the organic
supernatant is transferred fromeach well into
separate wells of a third 96-well plate (shallow
plate). The wells of the third plate are subsequently
seal ed using a penetrable mat cover.Once the wells are
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CDCl 3) 4.17 ppm (q, J=7.83Hz, 2H), 3.13-3.06 (m 1H),
2.71-2.58 (m 2H), 1.75-1.64 (m 10H), 0.95 (d, J=6.34
wa@B)o7/02182 (t, J=6.83, 3H, 13C NVMR (CDCl 3) 170prdT/1B2006/003656
121.8, 61.1, 39.6, 38.6, 37.0, 31.0, 25.9, 20.0, 18.5,
13.9. EXAMPLE 12. Preparati of (SS. ~-S-am nonethyl -

d- net hyl -octanoic acid from(3S, 5R)-3-cyano-

5-met hyl -octanoic acid ethyl ester A solution (700 kg)
cont ai ni ng (3S, 5R) - 3-cyano- 5-net hyl - oct anoi ¢ aci d
ethyl ester (30% in nethyl tertiary-butyl ether is
1t eatRerngouns A HeEYES %sodi um hypochl orite sol ution (35
kg, 12% and water (35 L). Afteo,r8irring for 2 hours
at room tenperature, ghe gu xture'is allowed to settle
for 3 hours, and the agyeous|and organi c phases are
separated. The organi ' shed with water (150
L) at roomtenperaturie and the mxture is allowed to
separate into aqueougiand organi c phases. The organic
phase i s separated and subsequently reacted with NaCOH
aq (134 kg, 50% and water Y®660 L)., The reaction

\ . o A .
{a‘?e&é%g itfgreal wﬁér&é REGke Pﬁ{an@ R? afeBs §efﬁs€@gfé§n ft room

ure and t'he xture is a to settle for 2
hours. The resulting aqueous phase, which contains
(23S, SR:erdpodiyddiataln TEWhyrdin RSis sedrtiddromdiydogen indi M Syl |,
is fed to an autocl ave which has been charged with
sponge ni ckel A-7063 (43 kg) and_gpurged with nitro )
The. S coumRAoCah b m B B Sageciq oy arosen, et
pthesspropyk @dd imredyl. hydr ogen to 50 psig. The pressure is
mai ntai ned at 50 psig for 18 to 24 hours. The
aut ocl ave i s, subsequentl ooled.tp 200C to 3QQC an
The o EUBRAE! FEOPERTRoTes S9TES 02 BETY" Forca s il
Fidependendy hwregprsoramsthyl. erowidantiest Rt #ns R eeeatof ketehydrogen; and R™ is
eopyea.si on of (3S,5R)-3-cyano- 5- et hyl -octanoi c acid
sodiumsalt is 99% or greater. The reaction mxture is

filtered and the filtrate is conbined with an aqueoys °
dft ri & campundaicording e 3B anaQ) cirims B3614yheein Rale Bygrogsn R is
et Riesekbte? HEHMEDYI 3AN/C n-pdphiand l-pré@l 0 L) is added
and the mxture is heated to 550C to 600C. The m xture
is held for 1 hour and then cooled at a rate of about
1850/ RearrayAt pecording taAnk PR & clrimg e 50 wherpiR FplsMydrofe s
alptyt aRR%ioet®C. The mixture is stirred at that
tenperature for about 1.5 hours and filtered. The
resulting filter cake is rinsed with water (150 L) at
J70c £§oBeouaR aPHILA IR SS{ACtF%%?W't enperature with a
112 R eyenc-2-(Rempthyliptivl-suchinic aeid diethd e¢ferent is | ess than 1%
by RYSAE Jan&b-BL Rethy BRI ScSinic SdtGetilh ¥dtddg Cr ude
g%i d%g) - 3; ?&,’)_nmnt W%tegr‘ﬁ!s'?in%%t NYlpstanoi c acid. The crude

TN ﬁ§¥'| CHEGEG TG 4 Vessel . Water (774
KYR)-Zevaneapridy ¢ rdoesthybrantreuccpi zgid Righylgster added to the
Y%%yarg:f@méthﬁ-hé@%lctabiﬂgth{/ﬁeXt_BrUre :s heat $ﬂ at :ref! ux

u -t .on cl ears. e solution
ﬁ%%é@%’%’%%‘?@ﬁ%‘h’%é{’ %@Ie?@heg{elhl ter ( 1m and is again
HeRt3eyanar S-methylyRnangie ped ¢tbestsl uti on cl ears. The
I5R)Bdyanb-5, Bdimkihgwedndioadiatyl @ter;a rat e of about
'%QJSQ%MAEM-heéénofc%@iﬁ'hes a tenperature of about 5C,
éurin I C rec

i

a{ precipitate forms. The resulting slurry
i(SRegyanog-meitoptanaif@cidor  about 90 minutes to conpl ete
(b~ eayyrsd-Binkthyabnaooic pticgcess. The slurry is filtered to
(F=Yey - und, which is rinsed with
éﬁ@yﬁy&i@ﬁ?lﬁ?ﬁgﬁﬁ?gﬁ%&%@) and dried at under a
nitrogen sweep at a tenperature of 400C to about 45C
until the water content (by Karl Fischer analysis) and
the ethanol content (by gas chromat ography anal ysis)
are each less than 0.5% by wei ght. Representative
yield of the titled conmpound from
(3S,5/7?)-3-cyano-5-nethyl -octanoic acid ethyl ester is
about 76% EXAMPLE 13. Preparation of

1~ ~ o~ o I Y 1 .



The follow ng experinental conditions were used.

Powder X-rav diffraction (PXRD) The powder X-ray
waldo7naase on pattern was determ ned using a BrBPREIB2XEBE03656

Ltd. D4 powder X-ray diffractoneter fitted with an

aut omati c sanpl e changer, §heta t heta goni oneter,

automati ¢ beam di ver gence s? and a PSD Vantec-1

detector. The sanple was pr epar ed for analysis by

%saéﬁl) @g*%g@amgt@y\hr%@agg@gg&md silicon wafer specinen

was rotated whilst being
(3SR sva8e- 5vWett’l¥' BPPERCK- al pha X-rays (wavel ength =
BB B-cfamg Strnettiybionandidactdne X-ray t ube operated at
\4§Q?;%05I}I*@“§mw§r%§amre performed with the

%énl onme % I'n continuous node set for a 0.2
GV IR P9t € 8y a two theta range of
BS5R)-BsyansS-mttivi-odienoia pgd etbyla$ted by the skilled person,

%ﬂ?ﬁiﬁ)@le?énbléernétm ﬁ?&?@h&.é&%e@mstée various peaks w thin

W ey vary due to a nunber of
%’??"%‘ﬁgﬁ Cﬁ'@g VXP(Q@% F'S{rgleftgnt ation effects of
€IRAD)-@toganior$-meiayl- h@d@ymb@@m or the purity of the
mJg@yaery.rﬁgh@a@é%ﬁggdor the degree of crystallinity

e 03|t|ons may al so shift for
var‘bjlgtslcE"rﬂgf"met |n°r1g '%ecf)ght but the peak positions

WA 3R)-Bemeiord. 7s‘ijfb%th>éﬁt>fﬁwclayldas defined in given Tabl es.
Bﬂfsmimcwrecs PekySAdbtanbit beidbth@ ei@pr eci at e t hat

L -%g% émé{ﬁ\)l E&arm@nc%xﬁ%@?l%&gr wavel ength will result
[ n di

according to the Bragg equation -
5R) Spvaorr-pethysemangic f9d#8 $558RD patt erns generated by
KJERaSR)JB -cgdrioes; Tdihéeting-ovtanoiz] seid gthplester, e consi dered to be
ald @t ye representations of the PXRD patterns of
the crystalline material of the present invention and
as such are within the scope of the present invention.
Toe cAygtpbundagcodingtoeiapf 1Rercn ig\3RRS)-8letape-fimethdl-dwianoic acid
SF i Br &dief §eftlor X- Ray diffraction analysis. In
addition, 2-theta angles, d spacings and rel ative
intensities were calculated fromthe single crystal
49.r uch prosesg &ir Regraring a'cRefduakofPoimiéa 1. Di 4 fharesceuiindly aendpthide
odit, el or idrdddhetebral s Studi o(tm) [version 2. 2].
Pertinent sinulation paraneter re in each case:
Wavel ength = 1.540562 A S}?u ? \Iﬁl arisation Factor =
0.5 Pseudo- Voi gt ProfRJe U= 0.01, V= -0.001, W=
0.002) Differential Sc Hyretry (DSC) DSC was
perfornmed using a Perfki Pyris 1 DSC in 50m
vented al um ni um pangswi th al um niumlids.
Approxi mately 3 ng ot the sanple was heated at 10cC
per mnute over a range of 310 to 215C with a nitrogen
gas purge. FT-1R The IR spectrum was acquired using a
WheeinBNiRE ahdiR® A ad defindd Tn 4rfR capefetainaneBer4:equi pped with
a 'CGolden Gate(tm' single bounce ATR accessory
di anond to cpI ate and zi nc sel eni de Ienses} and DTGS
WREERLSA OCOITROMBREE BIFRIAMA &) 8idhe Ripestasfetined dany ane of
cleigsl1u¢ ¥ emd fantier conmposeadi@distépan of 256 scans. Happ- Genzel

apqg) .?ea&d.r@rahé/mnou&&éiy of%%emy&ﬁd bl Jo%rémﬁérwm $RS
recorded u tion ATR, no sanple

prep a?oﬂﬁoﬁrﬁjlc(?\g Eal?rFaé@her PRy ATR FT-IR wil| cause

t hdelr edtigtally &irthanicenvyeiting tesreetﬂtmg mémmuedjofb’armd@ 1, or gittheeof, to a
from pihesReSREN ab&p@bl@ rsﬁﬁmaﬁesdr RYhrdtd koS PECt UM usi ng
KBr disc or nujol nmull sanple preparations. Due to the
nature of ATR FT-1R, the bands at | ower wavenunber are
nore intense than those at hi gher wavenunber.
Experinmental error, unless otherw se noted, was + 2
cm 1. FT-RamanThe Raman spectrum was col | ected using
a ThernoNi col et 960 FT- Ranan spectroneter equi pped
with a 1064nm NdYAG | aser and Germani um detector. The
spectrum was col |l ected using 320nW | aser power at the
san‘pl e and 5140 co- added 'scans at 2 cm 1 resol ution.
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(b) isolating the conpound of Formula 10. 2. The

process according to claiml1l, wherein R6 and R8 are Cl
WO 2@b7koyi1s9 3. The process according to clai ml PCT/AB2041003656

2, wherein RL and R2 are each independently hydrogen

or methyl, provided that Rl _gnd R2 are not both

hydrogen, and R3is C -6 aIQé 4. The process

according to any one of claims 1 to 3, wherein RL is

dr og ' t

2 A Bca o sropd i Peamp Al of Py ol b oo "0 i

the enzyne in step (a) is a li @g& 6. The process

according to claim5 werg?n (the lipase is fromthe

m cr oor gani sm Bur khol det.¥a c acia or the

m cr oor gani sm Ther no Rosus. 7. The process

according to any one clains 1 to 6 which further

conprises the step: (E% optionally converting the

conpound of Fornula 10 to a Bsalt thereof; preferably

I E af S referably to

Qﬁ\g:@@o@ﬁg I%T?n‘k ar??st (?eﬁne%%l' %ny OB(% 'msr?pwgu%ddgoﬁé For rrul>/a 7,7

vhé&Gieflkl, R2, R3 and R6 are as defined in claim 1.

9. A conpound according to claim8 , wherein R6 is

%a@hg}ékgﬁprgg&s&ﬁ%ggggound according to cI al m 8 or

larm 9 Is methyl, ethyl, n-p
$Popy feagting 3ROWBRBD AP TR @d’l"‘i’?ﬁr’ 3”"398“”1‘19"’6?““8 °§%H"f‘”‘a 20in
ttreepresefice ofnbasei N R1, R2, R3, and R8 are as defined in
claiml. 12. A_gO Qund of claim 10, wherein R8 is
sel ected from hydpydgen and Ci 6 al kyl. 13. A conpound
of claim1l or ctaimi3, V\,herPe &Nect ed from

hydr ogen, nethyl, ethyl, A?- and /- propyl. 14.
A conpound accgyding to any o e azl;rrs 8 to 13,
wherein R1L and R2 are each |ndependent y hydrogen or

met hyl , provi ded tflat Rl and R2 are not both hydrogen;
and N '- ound_according to any
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rm@ropyl and /-propyl. 16. A conpound accordi ng to any
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(2'R)-2-cyano-2-(2'-net hyl -butyl)-succinic acid

di et hyl ester;

(2'R)-2-cyano-2-(2' -nmet hyl - pentyl)-succinic acid

di et hyl ester;

(2'f?)-2-cyano-2-(2' -met hyl - hexyl)-succinic acid

di et hyl ester;

(2' R -2-cyano-2-(2',4' -di net hyl - pentyl)-succinic acid
di et hyl ester; (5f?)-3-cyano-5-nethyl-heptanoic acid
et hyl ester; (5R)-3-cyano-5-nmnethyl-octanoic acid ethyl
ester; (5R)-3-cyano-5-nethyl-nonanoic acid et hyl
ester; (5/7?)-3-cyano-5, 7-di net hy)-octanoic acid ethyl
ester; (5R)-3-cyano-5-nethyl-hepta poic acid;

(5R) - 3- cyano- 5- net hyl - oct anoi ¢ aci d;

(5R) - 3- cyano- 5- net hyl - nonanoi caci d;

(5R) - 3-cyano- 5, 7-di et hyl - oct anoi ¢ aci d;

(SS. dRJ- S- cyano- d- net hyl - hept anoi ¢ aci d;

(3S, dR) - 3-cyano- d- et hyl -oct anoi ¢ aci d;

(SS. dR'S- cyano- d-net hyl - nonanoi ¢ aci d;

(3S, 5R) - 3-cyano- 5, 7-di net hyl - oct anoi ¢ aci d;

(3S, dR) - 3-cyano- d-net hyl -heptanoic acid ethyl ester;
(3S, 5R) - 3-cyano- 5- net hyl - oct anoi ¢ acid ethyl ester;
(3S, dR) - 3-cyano- d-net hyl -nonanoic acid ethyl ester;
(3S, dR) - 3-cyano- d, 7-di net hyl -octanoi c acid et hyl
ester; (SR dRJ-S-cyano-d-nethyl - heptanoi c acid;

(3R, dR) - 3-cyano- d-nmet hyl -oct anoi ¢ aci d;

(3R 5R) - 3-cyano- d-net hyl - nonanoi caci d;

(3R dR) - 3-cyano- d 7- d| rret hyl - oct an0| caC| d;
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