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WD 2006/ 076455 PCT/ US2006/ 001020 PROCESSES FOR

PREPARI NG PYRAZOLJ 3, 4-d] PYRI M DI NE ETHERS FI ELD OF
wakiBel0MIENTI ON 5 The present invention rel at esSPCDUS2006/001020

processes for preparing pyrazolo[3 4-d] pyri m di ne

et her ompounds_that are nodul ators _of gl ucose

Rl L PR A B R SR BT S RINGHNNE R TIBERS

nmet abol i ¢ di sorders such as di abetes and obesity.

BACKGROUND OF THE | NVENTI ON 10 Modul ation of G protein

coupl ed receptors has been well-studied for

control ling vari opgLpeFanst ieveNsoNers. Snal
5gaecule nodul ators of the receptor RUP3, a G protein

BICSE [ruEndion Blates Je Bropgsers dor Iieparing pyaszalob. & dlpysmminsiether
compoup8€fat ags @odulaﬁ@@r@ E58hREe MAAREES afdMhPRRBS Ee AN thY2R8AhBdf

been s to b useful for treating or,
nw“*OE}%%%ﬂ?%%ﬁ @%ﬁﬁgwﬁaﬁﬁ% #®ic disorders. In particular,
pyrazol o[ 3, 4-d] pyri m di ne ethers and S|nilar

conmpounds, which are descri Ser. No. 15
10/ 890, 549 ar @%%@#QWIBQFe?ﬁgéNV@gTWBIuI ators of the

mlalh&ﬁi @m-@fot@rﬂﬁbuﬁfe@ rdégftbid had Heedt REU-bth@ad ﬂ?%ntroﬁﬁm various
s netabolic-rel ated dji sorders_such as F

metabol@ﬁ da1§% &S Sn@e&}lﬁjéoquu edpodi&}@fcg%o thenrgae@% 51[]@3{;]'4 %@Bgeén coupled-receptor
describdddih efblaé'k@lﬁplel G&iﬂahlﬂ(sé@% lo$ hetBson n'ﬂfﬁB&E S0y 066673 and AY288416), have

hyper | i pi ertriglycerid
been shpfyy, &b?ﬁ%?fé'stg%%rl@éraﬂevawg. cwad%wrﬂab@w disorigrso Mepaxtictike
pyrazol8{3 @by rfini@inb €thérs Ak sl Qo P&, whith G HeERibbd MAJ.S VL. O
ain, controlljing food intake, and inducing Satlet%enemnmm

10/890, phown-fo,be eﬁfesﬁwegmﬁi@hm% ot PP 15ecpior oprl g pss iy

of vanonpﬂl@da@dmrrslaﬂem disbr@ért butd aOtyp®IT @y&&ts l tplge Rdiabdidehad¥quate glucose
ommon di seases evidences a. need for nore . efficient

toleramﬁr ipeubia esistagee, Runeraieemie R e BIS B B errpiicepieiRigs s es

hyperctd@stefoldaasl dbﬁrpﬁiemlaacrr Syl SrRCX Uhd QWRSE ettehi a5 Aftthseful@lcontrolling
current needs.. SUMWARY OF THE | NVE NTISN 5 The resent

weight g%@ﬂqtfoélwggp%]\}p@ées ang ﬁ@l&:}llggp?egl ingp eprﬂmm g nature of these

RUP3 niddaR@id MGreG1@iFe {Jﬁd@mﬁﬁ a Teh8d bBcdmmonRseMeReddents a(118dd fof more
O N RLO _R5 A\

N N N S . 7 . R13 .|
effcienspyotse 57 6 PRSP O SPORBIGD 18 oS GHE BReAbELHEEH g diped toward

this andVllkdr 3ltte@Bnr€ provi ded herein; conprising reacting a
conpound of Formula I1:

SUMMARY OF THE INVENTION

The present invention provides, inter alia, processes for preparing compounds of Formula I:



0O HNRIO R5~-N ~N N' Rl14 R16 R15 R17 R13 Il wth

a compound of Formula Ill: Rz I N° (RI). In 5 R3
wW@RhobMT6455 N t he presence of a trisubstituted pPOBEPRINNE001020
and a conpound having the Formula A': 0 R‘ ~, OLN'N

0O, Rl 0, £ A 10 wherein R and R' are eac
whereinjcaprbifpe@HRIISH argarovideddierajn; coppresingreaciing %b%ﬂnwpnd At orpadL:
t he compound of Fornmula 10 The present invention
further provides processeq for Rp§eparing conpounds of
Formula I1; by reacti a ound of Formula IV: NC
RL H2N N Rl14 R16 RRAENRL 15 IV with RSCOZH to
formthe conpound of ForNuUlanf . The present invention
further provides a procesgs f gpari ng a conpound of
Fornula |V by reactingFa of Fornula V: 2 WD
2006/ 076455 PCT/ US2006/ 001

with a compound of Formula III:

I

in the presence of a trisubstituted phosphine and a compound having the Formula A’:
0

R, /”\N . N\H/O\R"

0
A
10  wherein R’ and R’ are each, independently, Cy.10 alky! or Cs; cycloalkyl; to form the compound of
Formula I.
The present invention further provides processes for preparing compounds of Formula II; by

reacting a compound of Formula IV:

NC R10

15 v
with R*CO,H to form the compound of Formula II.

The present invention further provides a process for preparing a compound of Formula IV by

reacting a compound of Formula V:
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R14 R16 R15 R17 R13 V wth a conmpound of Fornmula
VI: RORIO NCCN 5 VI thereby form ng the conpound
w@bookorarst a | V. The present invention further PeDUSZIRE001020
processes for preparing conmpounds of Fornula | by
reacting a conpound of Formula Ila: X N RLIO RS5N,N
N Rl4 R16 R15 R17 R13 19nT wherei n constituent
vari abl es are provideqvher-in,Rmﬁth a compound of
Formula Il in the preseyg % base, to formthe
compound of Forrmula I. T pfesent invention further
provi des processes foR'pregartRY conpounds of Fornul a
Ila by reacting a conpoungisof Formula Il with a
hal ogenati ng reagent to formthe conpound of Fornmnula
Ila. 15 The present i nvent’i on further provi des bul k
with a c6RPRINGSf Pérma@nPOuUNds prepared by the processes
descri bed herei n DETAI LED DES(RI PTI ON The present
invention is directed tgotgzgesses and i nternedi at es
r

for the preparation of 20 gromatic ethers that are

useful as RUP3 nodul at ong~Topnt he treat ment of

nmet abol i ¢ di sorders such a§ di abet es and obesity.

Exanpl e processes and inte fedi ates of the present
thereby st @ thO@sbnfotndsfPeimidarhel ow i n Schenes | and 11,

erein constituent nmenbers of the farnul ae depi.cted
ﬁﬂ%?@ﬁw e ISP R B RO S?ﬁégfz%&f%%‘ﬂ%}@unﬂes Of Fortitla T by
reacting ¥ ebgSARAFeRAA20a: Scheme | NC R1 HN NHZ ROY R1 \N
R14 R16 NC 11 CN H2N NN

R‘IO
N=
A
N N~
R14 R16
R15 R17
R13

Ila
wherein constituent variables are provided herein, with a compound of Formula III in the presence of
base, to form the compound of Formula L.
The present invention further provides processes for preparing compounds of Formula Ila by
reacting a compound of Formula II with a halogenating reagent to form the compound of Formula Ila.
The present invention further provides bulk samples of compounds prepared by the processes

described herein

DETAILED DESCRIPTION
The present invention is directed to processes and intermediates for the preparation of
aromatic ethers that are useful as RUP3 modulators for the treatment of metabolic disorders such as
diabetes and obesity.
Example processes and intermediates of the present invention are provided below in Schemes

I and 11, wherein constituent members of the formulae depicted therein are defined below.



R14 R16 R15 # R17 R13 cyclization 1 R15 R17 V R13

IV R2 cyclization 2 RC02H | NI R2 1 RL/ /n NI (

WO 20060R35{ RL)m )n HN O RL O N RLO R3 OH R5\ NPQI/NSHRE6/001020
-/\\ NIlIl R14 R1I6 N N R14 R16 coupling R15 R17 | \

~ R13 R15R17R13|| é%%ﬁmelleRlONRlO E~N

~( R5-\ /| NR5- ~"N/ hal ogenati on NNcR14 R1°6

R14 Ri82R15 R17 R2 RIRARIZR'A3 R13 N coupl | n
Rl) ) n.2 Ha R3 ORIO Rl)mn N R\\ /5 \NR
4 R16
NC CN 14 16
R15 R17 VI _ R R
R13 cyclization 1 R15 R17
R13
v v
=2 cyclization 2 | R°CO,H
|
) 3
RYL A ) oV
R (R"m n HN R10
0
N= R10 R® o4 R5’<\N /
N/
R5’<\N / III R14 R16
R4 R16 B coupling 15 17
R13
R15 R17
| R13 I
o) Scheme Il X
R10 N R10
R5/<\ R5’<\N b
halogenation N
R14 R15 o R14 R16
R15 R17 R2 RS R17
R13 | ' R13
(N ) coupling
o R n
R10 (R )m
I
R4 R16
R‘|5 R'|7
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I RI5 R17 | R13 4 WD 2006/ 076455 PCT/ US2006/ 001020

The present invention provides processes, such as
wex@apbdssi ed in Schenes | and 11, involving CPOPUSINA&001020

of Forrmulas I, IIl, Ila, IIl, 1V, V, and VI or salt

forms thereof, wherein: Xis halo; 5 Ris Cl.4 al kyl;

Rl is Cl1.3 al kyl, Cil1.4 al koxy, carboxy, cyano, Cl.3

HEHe @adskat linvesitfon fp&ivﬁl@@ Procdsees] such 432%4emplfEEd BRSHEH6d 1 R4 4, involving

7 R24,
compoiig i o5 B B 6 AT S Ces S o BRIt e,
-XCis@rle; R24, OC(O) R 24, -C(S)-R24, C(S)NR25- R4,
&%\IR@C%% -C(S) O R24, -OC(S)-R24, - CR25R26- R24,
R24 10 RBis H Cl1.8 alkyl or C3.7
asr‘cié 094 AL, C WBIREBY, Barbidyflyilo, 8, ?‘héwcilky'l ®r lﬁzu&gefpal ly
C 2 o7 24
Sl YRR & o QUKo (ol pv gl b b o
NR”C@l)(StZS&é?Rﬁxm(omR?&Ré‘! hem%(m@l“ c@hBmrry ro@m&zﬁLMb RZ“

CENE ﬁyr AidiRg ﬁ?ﬁg@rénll‘zr QE@T 2@'@% R FOwR

a’ kst@II famybr CyGbydoaliaf kiHetelt said 4 'aﬂ(yﬁl!s lspticanBydubstituted with Cy.4
, 2g1 %ﬁ%, kgl mino, C2.8 dialkyl an no,
aLKOxY, ﬁ88§ &é“ WYL c3-6 15 cycloallcyl, C2.6

d{Sah&tyJchaae“ elkaohg atieptaderdtlz, B, @lis al:;liwywuamam de, albl agg Alkyl, Ci4
al 0a

0X C
alkyleafBRigmis Con Qa1 At pnak i VTR Fovl P ablgisyitonyl, Co
alkylthiopC Qallg¥résh anind) o) AXMAminblYaI§ am Wy RO cbox@inide Oéyano, Cs

ein.s al k al k
eveloatfjli laéky'i‘i?%%%ﬂng% 2&&@“‘85\‘1? dﬁ}“%%ﬁ%gz ¢ GRSy« patoation,
Cia halBalk}aSLQﬂiny‘!r GV bgbilkembayl Sel, delogidy fhid iy dedxyd, hgaikylakibo or nitro;
wherei g Cr RSBl R GGk aeonalig supsited with 1,
2,3 or ﬂlsﬂbyﬂltﬁ&ﬂtsf RRewd dem 1 ac%ll &, k ydysatly f € nylkox T, Qral_Rﬁlamino, Cis
alkylca k%na llg{H“ gl%gghlocang%% lggl? %%flﬁ?f% ng?ekg lp;flgulfﬁr?ﬂ,lcl_‘;
alkylsulféyl) @ g Aikgliehio, CR bl@?ﬂﬂnoﬁc}y&l,l’m4 alluyl hlﬁinbydaﬂm-mlq allGRy,. 6

b di.al k Lcarboxa g I tgbr¥ thocar o m de, C2_6
carboxfigy. KYPOh PGy R e
dialkyhlléabﬁad;]ﬂalame, %Qlldqa&ky?aﬂfelladnh&él C}(‘ ﬂﬂ.}i'lﬂnc{’méﬂyl} a,. kydlidlﬂkcfxbfmll4 haloalkyl,

- syl fonyl , 0 , .
ol Rt ﬁ?loaﬁllaﬂ%@éwh iy 4oL ol belpgenafgrony
hy&oxﬂm&m@aniﬁmEQB is Cl- acyl Cl 6 acylsulfonan1de Cl.5
ST, ST R D 2 B, i .
alkylanfthd !Zjll ) ilk}?é?a’ilbdi_@ﬁﬁﬂlm @1% flkgiﬁmlﬁcl:(aﬂiokylﬂ%db Czl(;lﬂcﬂnyl 4C1_4 alkylsulfonamide,
ul f onam de, . . s inyl, : .
Cus Gl pr Gyl a ooy o Sttt ey pmino,

arylsuli@ﬂylgcaﬁﬁakxﬁhidbiﬁidarboé‘(tﬁl6Ihﬂ<oxy,a:ﬁt)bgﬁdﬁh&d) Bitboxyraiaha U, m:ﬂ;malkyl Cag
I no- OX m ae

B T e T S,
haloger-271. Shalbatidoky,|(; 3 haleAyT) €\ g halcalk@sulfiail, k3, hﬁlbﬂﬁ}aﬁb@ﬁﬁm}ge

haloalkﬁlﬁ}uzJ éxreiig#ycl@e@rﬁgagaﬂwﬂe&eu?cpla}wlﬁ%n 1ﬁ%erocychc carbonyl, heteroaryl,
heteroal@&daﬂﬁhﬂyhﬂlrtixﬁlp Ao, CGloxé-cydiadlioal phytokiii phenyetigsmaaydz| sufonic acid,

or tlnolhaz]%igéhgi%c laldcclg )g(%l%ocggltagyr s?? lgalrnb ef,&:l f P c}lxly; Cy.g alkyl, Cy4 alkylamino, C;.¢
alkylsuli@tagideacCy/ atigisamonll,, C hﬁlﬁﬁ/ﬂﬁ&arymﬂlfbﬁﬂ cafPtmitmidoyl, C,.¢ dialkylamino,

heterocgtglicdhe)( %%‘gfa]lwh%&on? hen OX r @}eﬂo%léllngi %%Eggaqgg%}}ogalglsuEstltuted with 1
to 5 sutBtiibissiclonRa FoMes, s Gyl AC,3hisory, CLhli®nd| BY)alkold, @ alkyl, Ci.
alkylantihe &, 2N Qirbesminfle, Co. alkynyl, Cy.y alkylsulfonamide, C,.4 alkylsulfinyl, Cy
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al kyl sul fonam de, C1.4 allylsulfonyl, Cl.4 alkylthio,

aryl sul fonyl, carbam m doyl, C2.6 diallcylamno, 35
whedoeooayt| i c, heterocyclic-carbonyl, heteroarRCT/US2006/001020

phenoxy and phenyl are optionally substituted with 1

5 substituents selected fromCl.5
alkylsulfa{*)gli ey kyithio sCig Al AYL, carpo-£1. Pk Car@fa‘¥‘ld§1 ‘l@éﬂ"xﬁ &g, G

cycloalkﬁ‘lI &}’% @moﬁ‘lﬁylogl C% 6 &bl@hﬁ&%@%&ﬁﬁl@&aﬂﬁ&tﬁdéﬂh&h@w Ci.(ialchlkoxy,
onam de, Cl1.4 al

|
€. hlopibo ook e Sy B e ey,
heterocy@lid{ W drBkyd, nitkd, pﬂegl kyd phoshbnookRre wﬁéreﬁ-saﬂdkn),(ylkyl and Cp4

alkylcarlgcs;égglgggwag&cgptlo lyé‘xwflﬁa%wl% tﬁg su cl ogself cted from 8 .4 alkoxy

andhydl@lelldfyl car boxam de, hal ogen, Cl.4 haI oal koxy, Cl.4
oal kyl, Cl1.4 hasl oal kyl sul finyl, Cl1.4

?ral‘%)%lgrR‘f/l? %flﬁof%\‘ll% Cl_4 hal oal kyl t hio, heteroaryl,
het erocyclic, hydroxyl, (pitygp, phenyl, and
phosphonooxy; and vvhé‘L, | PoR€1. 7 al kyl and Cl.4 5
al kyl car boxam de are each optionally substituted with
1 to 5 substituents selected from Cl. 4 al koxy and
hydroxy or R13 is a groupf Formula (A) *Opr R s

R B ahd K arq bt poenfiity, 16,018 BT s feviony s alkenyl, Civ

alkoxy, @l MKW' G 4@1ky143arb$£hnﬂdid< Ola(é/a,lkfﬁlyl 684 aik)lt{yilﬁona(ﬁﬂldeﬂ; Cy.4 alkylsulfinyl, C14
al k | carb xam

alkylsul@j}y Cm qyw fJ} ﬁa}}lfy ur@/i c&rboa lﬁﬂ}kgﬁ‘[ ]g%rhg)lfak '1‘509('_\}%%90 Cig
cycloalldd, Yk Bllalkyl,é:a@axaﬁu@d , kalbden e¥ily halosikdny; mrﬁlloau%z?m ha(l:ozalkglsulﬁnyl
ar boxam cycl oal ky
Ciq hal%ll%ﬂlslk‘&f?‘&’ééﬁkﬁlﬂ?lg'gth}loh]é’f% Ebﬂg 98" hal oal koxy, Cl.4
aad agdckiR", &Y, #'°had RE hd@é{hsn.l\k/ﬂh thy htoms @lwlich they are attached form a
s ool N D AT My BT B -
memberddl Filted H8upts @pfonklly sibitilted he}yhaaa@n,at tached for m a 15
5-.. 6- _or 7- menpere I K C I
57 &k gk Fr b A H B ooy e Y
alkylsulﬂﬁﬁﬁiﬂfe%rﬁo%l%chll@&p,warbbﬁanﬁdﬁ, cabaly| gyasyl6ss exclorball, @bt h

P N W T e e
optionaBy Kbblst&utlaﬁ ARAites sub@t&tﬁéiﬂs—s@]sctﬁd aldiexdently ﬂpﬂnd}(a alkobey, amino, Ci.4

7. CycC
alkylamgen xost b b e adie iy RS Gl ety Crg hotliy apd by
Witk @i, 0, sdkyd, hstceslealkyy, phexyl, plhtem;tfyl i0$ hétérocwtw mhloptyonally

substh%qﬁg’g%gqtgtéggp%wmppts ﬁqlﬁged%r t@%tﬁvw)’l go%tsfgtlfgeoé%c a%}l C1.s acyloxy, Co.6
alkenylﬂhf'll%ﬂjlr, (2] ﬁ@l, 6.. @il&gmﬁho’ C(;ZalByldarhMagnlicannca,lkyl‘thllogyg‘@qxamlde
al oal KO a
Cisa alk)qsul@falglda,l Akly‘l ﬁ&&l??ylcg;]cﬂ ilg'?s‘?@(nyl ‘%ﬂ &8 ﬁ%{l‘%lﬁe l érg‘do 1 4hréy§ C1 4
alkyluré'}@giﬁﬁlﬁﬁ Y4ibé-C,. @ﬂfi&kyp@tbo&ﬁlﬁidb,y:aﬁubﬁ byanu,t(éd cywldpeﬂky{l_, @2@ 5
dlalkyl%l;_mét(‘;a% %aﬂ(y%irigxagﬁéﬂ g% 51:91& héoca ?))gagpldqc ns 1§l§fylgtﬁﬁ)ggmlde Cia
alkylth@ﬂreil @% J;Mhoan@iy,@l ahé{gdn@g;m@ halﬁhlk}ilsudﬂriyy :(Cﬁahdjonﬂ@muifelayl Cia
haloalkgy Cya l‘%lq@éqybﬂlpﬁ?aﬁc{gpr? % nr‘o&r?/(lilh&fyliog)ﬁ;ﬂ' Hgﬁoxylcli}}ﬂiﬂgﬁﬂﬂ}rﬂo fritro,
phenyl,3hkntxy Nin@ sul€ehicdachll k(k(érélh sadiCeydlkox@1C4 alkal IKyh alk@yhino, heteroaryl,

phenyl @%] ;%l egvéz?a%eg?aﬁlg%ptg ygu lmt%@‘flgﬁ( tﬁ'g]s %ﬁlwéf}{s ?éi%@fed Hohfihe group

consistii of €yJ aéﬁlll; ?Q%ﬁmodﬁ Cr.EkéxydCad digll this akk&lainuwaﬁ] chdkylaggbogamide,
u (0]

Cus alkpikliuggl%lrggwldeé%T&H%Iévlgélﬁwwaell@a kXEng %13%51(%1 Lﬁuﬁbn 1, Cra allylthio,

Cy.4 alk@khidurayl]| Ol Aiyiaeslfaatipd, carbik Cés-alkady pakoxhmid€icadboxy, cyano, Cssg
hal oal kyl t hi o, hal ogen, heteroaryl, heterocyclic,
hydr oxyl, hydroxyl am no, nitro,

6
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30 phenyl, phenoxy, and sulfonic acid, wherein said

C .4 alkoxy, C1.7 alkyl, Cl.4 al kylam no, heteroaryl,
w@b@agphesshd phenoxy are each optionally substiPCr/@82006/001020

with 1 to 5 substituents selected fromthe group

c istjing of CI. |, Cl1.5 acyl . CL. 4 al koxy,
eyeloaligh s glkghmine, o dp e iaios Gos Hefiliotamh daRids: ars
dialkylsﬁjifor%mailekall.iahljty}itllﬁﬁﬁlli%?lz( Gll.ﬂi:dﬁll.ko@ C{th mw@yfya uﬂéﬁ nﬂadr'kﬂﬂfmyl, Cia

. S N , a Su on ) 1. . .
haloalkopikple ooty 4 el i R OO Ly gy ydronylamin,

nitro, ar@Ph&dl; car bo- Cl. 6- al koxy, carboxam de, carboxy, cyan,

7,46 2006/ 076455 PCT/ US2Q06/ 001020 cycl oal kyl ,
&: EZG&P‘X%W%‘WF%&“G@E@@% @S&@u-sﬁw joxami de, C2.6

ci gloky bt hisgagar boxam de, C2.6 dial kyl sul fonam de, Cl1.4
al kyl thi oureyl, Cl1.4 hal oal koxy, Cl.4 hal oal kyl, Cl1.4
Rdf O k¢rbul finyl, CL.4 hal oal kyl sul fonyl, Cl.4

E&g@ah’é%bc.hhﬁge;ﬁn&flﬂﬁ@[ kyldrBj 0, hal ogeniq helt er ocyégISi c,
droxyl, roxyl amino, ._njtro, and phenyl; | o
R s RIS D BORRR ook, rghed in he
context dF ieﬁax@tp eﬂnbocﬁmglas, nliﬂy a‘ﬂsg b8 pﬂoSi;_i@d ﬁircoﬂabiln&ﬁtﬂl ip a gingle Em&dic&ralent.
each, .1 ndependently, 0, 1. or, 3. L.t Is reci at
Conver%e%’af’ argogs t< ﬁ‘ﬁasfo %&%S%tmé}fv]"]flﬂbar?’rf@éﬂ?‘?téfn,eS%ﬁﬁ%@H’tg? ‘"éo,n%f%?fa
single eflbadiinbit, meeHsd bdaRekided stfagatelyl b if @it @ixhblofubsapinaion. All

. epbodj nts, . nmay al so. be praovided in conbinatjon in.
combing{aPeTE A G s A PG Bt P S PEaet e gftidles e
n, m, R, RS Ry /RLRY| ]!QIQ,%RI)MR} &R, @R B, etd Wontained iithin titbagadricBemicsl formulae

e CO text O

Lt ) i e enbodi ment al be :
doseribg hsgaelecs: bbbl 197 Vr 5Kt RESFere PR ColBeg Rise gt sgfeifiesly
embrac@ by th€ preenhiatdnfios juet as lifftReyerapoekiplieinly gisglesetlab Hergtehtahdt keh

o e St SRS AL S L I T e

isolated@tifaracteEiadilt sl BRdd Wrbiuldpidahetigign eIn aldaiosllcabeombinatidraef the
15 desgri ped herein

chemicilgEsups G b1 scaeBiels st 0k forfabiesion g g lt dabcombinarins
of proc&k @t@ﬂf)sf, hi6 @lsb YpecHidhllyaeihcby byt e pleseas mdntiomjisrdsiieach efstich

as I.f they ,V\%re explicitly disclosed,. to fh e%<etnent
subcomppafonsqf oM ET) FERE AT eSS PRR e XS R PR o ¢

ITh s&hadthddeponds (i e., conpounds that can be

i.sol ated, char act.e{)i zed and tested for biol ogical

48 69105 §50dimentsaBds Pi on, al | subconbi nati ons of the

aheshEahbdimuspsRY iss¢@Joird‘.t he enbodi nents descri bi ng

such vari abl es, _as s al ] supc i nation of

gP é?f’é%%ml%"?g’b%lfs’ Br i égﬁg {3@ p"@?ilﬁ & gﬁ'l‘ @Egr% ?éi"t(@la l%g%yolt he

Ah g&ﬁ@n%mﬁddmtsi, R?isj—@(SI)QaBZI arkd REGis It plkguch

subconbi hat i on . C rQuUPsS an rocess steps

db ey Reis ot wln! Rt <BHE SR dridive

n?rits)@gelembddnn@mz enb(go;réhmxz‘ms ipBop@-yll n sog |

enbodi ments, R2 is -C(O O R24. 25 In sone enbodi nments,

RY sorae erphadiesness R 58 Roa is 1.8 alkyl or C3.7

QY 6bBatdMYdimenkNREBIE enbodi ments, R2 is -C( 0O O R24 and

4 is r%).é‘r al kég" n sonme enbodi ments, R2 is
lesepesreAimetts: Rods Hs nethyl, ethyl, or prop-1-yl,

6 @fin@entbodimdnits, RETEC SoANC (pRBY ISl foREnids, G, Ce@)dRyR24 aliedyl, Ci.4
alkoxy?%i@h{éhﬁéﬁﬁhéﬁ%ﬂgb, é?g aﬁcgfg%ngg%? el, gE“nal;llg)/ltthogar{:agxarlﬁl'ide, ézof, allknynyl,
C1.4 alkylsulfonamide, C,4 alkylsulfinyl, Cy.4 alkylsulfonyl, C;.4 alkylthio, Cy.4 alkylthioureyl, Cy.4
alkylureyl, amino, arylsulfonyl, carbamimidoyl, carbo-Ci.¢-alkoxy, carboxamide, carboxy, cyano, Cs.7
cycloalkyl, Cs.7 cycloalkyloxy, C,.¢ dialkylamino, C,.¢ dialkylcarboxamide, Cy.
dialkylthiocarboxamide, guanidinyl, halogen, C,.4 haloalkoxy, C.4 haloalkyl, C;.4 haloalkylsulfinyl,
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In sonme enbodi nents, R10 is H In some enbodi nents,

R13 is Cl1.5 acyl, Cl1.6 acylsul fonam de, Cl.5 acyl oxy,
wW@2006/02d4k®nyl , Cl.4 al koxy, Cl1.8 al kyl, Cl.4 PCT/US2006/001020

al kyl am no, C1.6 al kyl carboxam de, Cl.4

Ciy halga]lllg%lugf y?%aéﬁ_?l f’g@l@i"ﬂ%ﬁé’ﬁf G E%{tF%?chlhc O@&%ﬁterocychcsulfonyl
heterocydlibghrbotyl, distgtoaryChetéroatyloattiomylchy dfoky Knitrb k§ul,tolab-oytl@yityl, phenoxy,
Cl.4 35 al kyl.ureyl , —am no, aryl sul fonyl,
phenyl’ééfoﬁgrﬁ’i%ﬁ’isﬁg%l? ac&%rogt 1%1. 6- al koxy, car boxani de,
dasdamembodigane, R'ER.(7.; agy,dl, @adyllssylfonaﬁﬁdeYCcyacykoay |(hy hikeny], Ci.4
: i al kyl am.no r heXx
stkony, G4 il Cri e BREE S o et o AR R R o alomy
Cisg alkjnailﬁ»ahrkldx,)cl46]ky14ulfimyl,cxﬁldgyhlkylﬁﬂﬂnﬂal oaI kyI sul finyl, 7
2006/,076455 §2T/ S2006/
\rﬁgf"&ﬁ TLNPS Zl%ylﬁlgf)l&é 1"tah ulfﬁlg'tl'er ocyclic,
hletcﬁatecmmﬂmfentsx&” ishat, elkgleyifoni/lcsul f onyl
et erocyclic-catrpon I eroaryl car bonyl ,
E?/Eﬂ%&‘}% odigje P‘?’Sgﬁl Eﬂe}hy&%&gﬁ 5%11‘?thylphenoxy

ﬂinafmwemt@dhﬁeﬁmam?dieneﬂsﬂdutfmylc acid, or thiol. In sone
enbodi ments, R13 is C1.5 acyl, Cl1_6 acyl sul fonam de,
Cl1_5 acyloxy, C2_6 al kenyl, Cl.4 5 al koxy, Cl1_8

ah kote, enmbdmeatsm%rﬁ R, a@mlémabwyu indepondeatly, & C,.Cilkehyl, Cy.y

alkoxy,g%ll ké\}( bof(glrgnd%alggeéll g (fép'(}/)x |C1 %aloa(l}?'l A1ydroxyl or nitro.
ah thﬂlesdmh‘tfodmelnts Rlﬁ, RYRE, anﬁdaammﬂlsmdmﬁdenﬁy @&l C4, alkoxy, Ci.g
al kyl sul fin r 4 al kyl sul fonyl. In sone

alkyl, G%ar?ﬁolﬁf%ﬁ?nhgxmﬁ'ispr °C1.4 al kylsulfonyl. In sone
et dﬁﬁj’oﬁﬁnenﬁlﬂm,l Is” RS, lyd R'Gbik @l independently, $Ubrfhalvgén.
0Olns s S is nmethylsulfonyl. In sone
éﬁﬁ%%%gne% ISF?fnlgrﬂﬁﬂRélz and R17 are each,
i I skapesna@d inhepts, Ri* 1m10@eral kenyl, Cl.4 al koxy, Cl1_8
%15%11%%{?%%3 k Km{(ﬁ ocyano, hal ogen, C14 hal oal koxy,

xyl, or nitro. In sone
efvbenk mﬂsnenﬁm” IRiFand RY Gre cactdH RAVR 4 riseotleza o H.

i.nde Gl ¥

HAF OH%%&? G Pl K slénhan%?%ﬁid%%ﬂﬁt}g%‘?‘g&fs
halogerR15, R16 and R17 are each, i ndependently, H or

hal ogen. I n sone enbodi nents, R14 is other than H In

some enbodi ments, R14 is halogen. |In sone

drbank embvidEnentd] R id methyl o26thyln sone enbodi nents, R15,

Hand R14 is other than H In
51&@11 d@?%%t %ﬁy, is Cl.4 al kyl sul fonyl; R15, R16,
andorﬁélaanﬁnﬁacKm-le;and R14 is hal ogen. In sone
enbodi nents, Ris nethyl or ethyl; 25 In sone

enbodi nents, Ris ethyl; In sone enbodinents, Xis d;
IInsaﬂémnlmdhmiﬂtmnts: R2is -CCOOR24; 30 R3is H RS

2 i coor

R}is H;

R®is H;

R is H;

R® is Cy.5 acyl, Cy.¢ acylsulfonamide, Cy.s acyloxy, Cy.¢ alkenyl, C,.4 alkoxy, Cy.g alkyl, C;.4
alkylamino, Cy. alkylcarboxamide, C;.4 alkylthiocarboxamide, Cy.¢ alkynyl, C;.4 alkylsulfonamide,
C1.4 alkylsulfinyl, C.4 alkylsulfonyl, Cy.4 alkylthio, Cy.4 alkylthioureyl, Ci.4 alkylureyl, amino,
arylsulfonyl, carbamimidoyl, carbo-Cj.s-alkoxy, carboxamide, carboxy, cyano, Cs.7 cycloalkyl, Cs

cycloalkyloxy, Ca.¢ dialkylamino, Cy.¢ dialkylcarboxamide, Cy.¢ dialkylthiocarboxamide, guanidinyl,
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R10 is H R13 is C1.5 acyl, C1_6 acylsulfonanm de, Cl1.5

acyl oxy, C2 6 al kenyl, Cl.4 al koxy, Cl1.8 alkyl, Cl-4
wa@bdwgloaarsho, Cl. 6 al kyl carboxam de, Cl_4 PCT/US2006/001020

aIkyIthiocarboxanide C2.6 aIk ynyl, Cl_4

halogens B koS - g i it Yfl@f“? HMopShome,g-
haloalk{Ifido, abtkry)b}tﬂ:haylbteroayﬂliﬁ@xy,Eli‘eyéi‘cﬁyddlfcmhﬁbhyg Iezar &g ofid agkwyil 1, heteroaryl,
carpno

heteroag&g{%ogﬁbvgrox&m %?72)?;% gqfc%n?‘;llgﬁ heneﬁy @ﬁ%ﬂlygl %@qn&%dﬁ,os’uzfomc acid,

ormuﬂCZ 6 dlalkylcarboxanlde C2. 6 di al kyl t hi ocar boxam de,

hsdppY) ;g8 VO 2006/ 076455 PCT/
B Bk R e P B R AHLR (DR - AP Cvs allyl Cao
alkynylh@hﬂﬁhklygeamlf4lhﬁ§0hlko@lC44 lnddatkal, kydrsxillfop nyﬂo Cl.4
hal pal kyl t hi o, heterocyclic, heterocyclic-oxy,
et &B8ycl i csul fonyl, heterocyclic-carbonyl ,
eiser oar yl , heteroarylcarbonyl, hydroxyl, nitro, C4_7
oxo-cycloalkyl, phenoxy, phenyl, sulfonam de, sulfonic
acid, or thiol; 5 R14, R15, R16, and Rl17 are each,
insepesndeoineyts: H, C2_6 al kenyl, Cl1_4 al koxy, Cl_8

gé&y § al kynyl, cyano, hal ogen, Cl_4 hal oal koxy,
4CK8} IkyI hydroxyl, or nitro; nis 1; and m sO.
K0 id B, some embodi ments: R2 is -C(OOR24; R3is H R5
'3.&%_ R10 is H 15 R13 is C1_5 acyl, Cl1_6

viSul fonami de, Cl1_5 acyl oxy, C2_6 al kenyl, Cl4
awk@xy Cl_8 aIkyI Cl 4 alkylamno, Cl1_6

Xyl carb kyl t.hi o
P SR Ry Sl B G RSk g -
alkylanfifo, €, glkyitasbixbuatdy) C,. 4BIk41t}|uE£hﬂqoxBﬂﬁ¢, Ja|dlll<(ﬁ|iﬂ Quy elkgkanlfqnamlde,
1 4 al koxy, Cl1_8 al kyl, cyano,
<%4amW§$§E§»m'1ﬁ9%$8%§Pq’or nitro; 20 nis |; and nisoO.

IR, ROR Seanaad] areadch; 1nde|32ndeﬁtly-, g( O).QlkR, C13 BIKRB cyamo Hialogen,

IQ H RLOis H R13 is Cl_4 alkylsulfinyl or Cl4
hydrox t%}ﬂ‘%‘mfonw R14 is halo; 30 R15 R16, and R' are

gaigh; ddd R24 is met hyl, ethyl, or prop-1-yl, prop-2-yl;

mis 0.

In some embodiments:

R? is -C(O)O-R*;

R}is H;

R’is H;

RYis H;

R" is Cy4 alkylsulfinyl or Cy.4 alkylsulfonyl;
R is halo;

RY, R', and R" are each H;

R* is methyl, ethyl, or prop-1-yl, prop-2-yl;
nis 1; and

m is 0.

In some embodiments:
R? is -C(0)O-R*;
R'isH;



nis 1, and msO0. 35 In sonme enbodinents: R2 is
-C(OOR24; R3is H 9 WO 2006/076455
wWEAbE806/ 001020 R5 is H R10 is H R13 i s PCT/US2006/001020
nmet hyl sul fonyl; Rl14 is F;, 5 R15, R16, and R 7 are
ach.H R24 is prop-2-yl; nis 1; and mis 0. 10
i ments of Scheme | The present invention
'Oy Hdes, inter alia, processes for preparing

R Rn ks Rie R1s K17 RIS | by reacting a

®hpdund of Formula I1: 0 HNRIO R5/ \~\N NN RI14
5 %15? R, and R are each H;

R* is prop-2-yl;

nis 1; and

mis 0.

10  Embodiments of Scheme I

The present invention provides, inter alia, processes for preparing compounds of Formula I:

R2
\N n
( R3
(R1)m/ o
R10
N=
N N~
R14 R16
R15 R17
R13
I
by reacting a compound of Formula II:
0
HN R1o
R5/§\ / \N
N s
N
R14 R1 6
R1 5 R1 7
15 R13
I
with a compound of Formula III:
R2
|
N
(R1 )m'—( )n
3
R™on

10
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R15 R17 15 R13 Il wth a conmpound of Fornmula Ill: R2
1 /N (RI))m Jn 3 ROH 11l 10 WO 2006/ 076455
wERAbBE2806/ 001020 in the presence of a tri sSubST/UB20€01020
phosphine and a conpound having the Formula A°: O O
ein R

in the preseawe ﬁ]%trls%qstlt%e&?l%\é\ﬁ o4 Wla comp(?%H.Pavx%{h FS3% tPai A’ fo form

t he conpound of 5 For al. The trlsubstltuted

phosphi ne can be ang.suitab) tiary phosphine such

as a phosphi ne haV|nQDthéJfor I R'P(R)3, where each R

I's, independently, Cl.8 alkyl,0aryl, cycloal kyl,

het eroaryl, heterocyclic, A_arylalkyl cycloalkylalkyl,

heteroarylalkyl or heterocycllcalkyl each of which
whereincRrend & areipash. m@wmﬂiemy Eneallsyl or6s-ecyblahlisyl; ©1foun the rgpppound of
Formulsh- 4 hal oal kyl, Cl1.4 al koxy, or Cl.4 haloal koxy. In

some 10 enbodlnents the trisubstituted phosphine is a

tThie gnispbspitibestaosrdine jcan ke su;tﬁbbdmmm phosphih@such as a phosphine

having {hfa 'f@g@ﬁgﬁ(fé}é,t @%ﬁﬁ%}gﬁ Fr}%: n}{)ﬁidéni& Rk Mégp Ql?lg gél?ﬁql /ﬁeteroaryl

heterocsscéicemlelétylbyyctdn&ybuwl h@tgroawtaﬂ@h nr hatyroayehsalkyk mﬁdi@if whish gan be
subs‘utu%d b?QHe g%ﬁ%r@ gglg C@I ', aik?ld @Pgﬁtgﬁgri, g}% a@gog%,goh :'{‘ZIM lﬂloallJon. In some

embodimaulegheidiewhistitypted mosnhlm lgytriarylphgpphing. Iy somerembadiogntadhg s
2-yl. 15 In sone enbodi nents,
trlsubsl[ﬁﬁe@@%n]g‘éﬁeﬁg Gg)? %1185 f?lel Il is added to a m xture
dostitabla pmgpquhé of Tasmple v darolfe rFaskilng¢lectqd by therekilted gytigyn dn some
embodlﬁnglaﬂs: Gt rgﬁ‘lh F” e e w%&fﬁfiérﬁfﬁsﬁqsﬁlﬂlu rtﬂé? gﬁlﬂ@dnﬁ@nts R’ and R’ are

t1 ona Fortlons 0 ospﬁlne an addi t 1 ona
each, indepenilently, Gf atkiyke o aﬁﬁwﬁmer@lfodnmnﬁﬁuliaalﬂ Rt caiA bt peapdey-

"ﬂl tscﬁ‘fle erﬁ%%mllerﬁ't fh@ lcorﬁ}%%ﬁ(ﬁ bﬂﬂ)’rmh 3 I %%dé?ﬂp 9%1%@%511’5&1111&@ the

anount phosphine 1s a in two or nore

compmpwdmf Fomgla Iﬁ,ﬁhes@mom domave 4, altl(hfée trisplstitugadphipgphing. Additional
portlong mg%ﬂqleod%{gpz{dﬁﬁ%ﬁdl ﬁ)rtlbli& (ﬁt%%gmhghntiW?F@rﬁm%oA '83h Be added after

e reactl can be carried
the unt@Lmeacamg almsome rsmh@il@erttsa sdetalamount of phesglpe isafdsddp Feorar gnore

ortlonéglﬁ sbBEEHhb én?s, ﬁ%rtgtﬁleaﬁogﬁ{tof %mﬁuh@%ﬁﬁl& @ ifdd &8 Who or
» t 0 about 65, out 40 to about
more portions.

The reacting of Il with III can be carried out at any suitable temperature. In some
embodiments, the reacting is carried out at a temperature of about 35 to about 65, about 40 to about
60, or about 45 to about 55 °C.

The reacting of II with III can also be optionally carried out in a solvent. Suitable solvents
can be readily selected by the skilled artisan. Example solvents include polar to moderately polar
solvents or high boiling solvents such as dimethylformamide (DMF), dimethylacetamide (DMA),
toluene, acetonitrile, propionitrile, tetrahydrofuran (THF), N-methylpyrrolidine (NMP), or tertiary
amines including cyclic amines. In some embodiments, the solvent includes a cyclic amine. In some
embodiments, the cyclic amine is an N-alkylated morpholine such as 4-methylmorpholine.

The reacting of I with III can be carried out where the molar ratio of compound of Formula
A’ to compound of Formula II is about 2:1 to about 1:1, about 1.8:1 to about 1.2:1; or about 1.8:1 to
about 1.5:1. In some embodiments, the molar ratio of trisubstituted phosphine to compound of
Formula II is about about 2:1 to about 1:1, 1.8:1 to about 1.2:1, or about 1.8:1 to about 1.5:1. In

further embodiments, the molar ratio of compound of Formula A’ to trisubstituted phosphine is about

11
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60, or about 45 to about 55 C. The reacting of Il wth
Il can also be optionally carried out in a solvent.
wW@rioband4es sol vents 25 can be readily sel ect edP@ipyUs1966/001020
skilled artisan. Exanple solvents include polar to
r.at el 0 sol.vent s .or I|n sol vent

1. n JRIFRRE SabodBBSH s ibiar e o P emR S8 Bopiped of Formula
10T is abiolNKY). , toluene acetonitrile, proplonltrlle

tetra THF

IS PR Rt fenidit ot Pl e Yol Soroduc
which ie arbiodtuna mstomer (tel'ge hathy Em’ﬁe rnd’lﬁzlulade'mgm) o@mhb t@nmhdel Folmula L. -

i C_am ne N—alk | at ed

Accord gl PR SSTE RorRuta Hadf 1 e r BRSPS dsesto ek esteRbing
compoutnﬁ vslhhchvu; i ftructubal Gsatheld tlﬁbaroh‘IpeLdld@lﬁ Forntuér Ie Thi emomit af structural
om0 FSTRRYD PlraSETH B, PR Su, tsy te
about 38d) ted thdn aboilt 2% rlesabianibbobit B%JIestsohanabmm’O 5%, &ss‘[thaﬂ abosN%, less

e di ments, th | ar rati
than b 993%, B oo, Itk b B b 0 37er ' 1RS i i€ iy wetant n
the bulsainptec about 1:1, 1.8:1 to about 1.2:1, or about 1.8:1

tQ about.1.5 1. In further enbodi nents, the I

Re PESR rHs B i erroBatETes R 1of BORPREASUPR afformula I by
reactinphasypoumbofiFermbioN: 11 WO 2006/ 076455 PCT/ US2006/ 001020

1:1. In yet further enbodi mentgs, the nolar ratio of

compound of Formula Il M6 coppound of Formula 111 is
about 1:1. In sone enbodi nen\s, the reacting of Il
with I'll can result ip,g f ¥ mation of a byproduct

which is a structural |sone (e.g., has the sane
nol ecul ar wei ght) of t x4 cogpourd of Formula |I. 5
Accordingly, bulk sanples ormula I nmade by the
processes described her 2R C ntain a conpound
which is a structural iRSomef ofRfhe conpound of
Formula |. The anmpunt of stRWctural isonmer byproduct
in preparations of Formulagy, can be, for exanple, |ess
t han about 5% |ess than about 3% I|ess than about
with R Hltefdsm theamabodiof Fegmuladss t han about 0.5% | ess
t n ()
Rk illaclR S0t B RPRihY ekl AR ABuge ot
suitable{)soM%rbgdﬂy\mlgmd tiyrihe skiilet! esisdng |k sgeaqmibodin®hts, tpqa sadeent is a polar
i : Ay % e : I
s B0 BB 0 B S 068 S0 By L5 B B0 e ntce
aqueouFgulvent @valeyor W@eRlixtukPdyntaldinggréates tHn 8bouR St RWAterR13 | V

dlmeth%l?uﬁ/g%nde éﬁ%@ltﬁ&%}{]ﬁg@n&ﬁﬁwﬁ%&ﬁw éetgtg{dgg?]lgﬁl) IN The

methylmam)lh_dmd (MMP), proplonirilpramd dredie.ofn samy embedimertis, éhe§olvv1ér1ﬁ an
Emuamgﬁ@&% ¥w§?i$§§ed by the skilled artisan. In sone

'he solvent is a pol ar solvent and/or a
Hilghedotimg Qfﬂg vathl agdiR’ CO& gan, belppiidrsllnbaonied GO tIT) presence of a strong

acid, for e)ga%lle mﬁHJ 1% gglielnséging gl%%édlﬁlg}lqg, Hg%traﬂg acid is present from about 0.5

equivalents to about 3 equivalents compared to a compound of Formula IV. In further embodiments,

the strong acid is present from about 1 equivalent to about 2.5 equivalents compared to a compound
of Formula IV. In yet further embodiments, the strong acid is present in about 2 equivalents
compared to a compound of Formula IV. In certain embodiments, the presence of the strong acid
reduces the reaction time by a factor of about 7 to about 4 compared to the reaction time in the

absence of strong acid.

12
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aqueous sol vent (water or water m xture containing
greater than about 5 wt% water), 20 dinethyl sul foxi de

W@ DNBEQ)64581i net hyl f or mani de (DVF), di et hyl acet Boi/ug82006/001020
(DMA), N nethylpyrrolidine (NWP), propionitrile, and
the like. In sone enbodi nents, .the solvent is an

dbesativs SHIX Wit add RI-QeE o Peyarriefioyt HEBLTHARC Bmpprtuyg. tHor

example2 e Ge RS BhIbE dtriddouP RtelIRad {e}ﬁp&@fufd iﬁldat Qdakt al Iﬁrttoh%f the reacting.
presence of a strong acid, for exanp g@% furic

In some ggtoadimpsis. dhsrfempREBdi A APS e mp At #Ibﬁl&h ogigiepfs.dhgrgpetion is
carried §ut 9B BRAAMuEQ oPabdat Sk |an}ﬂt @m ‘*C tIﬁ y&ti@ﬂtﬂer SmBsflithah®, BBk&ction is

dt nd
crcd GRRD ARG BTG o ke 1 s e ol

about -2@%J th@Jt zmt: t'I‘Iie @&%{F procés 8Ae\alh®RlySra %@ rgaalirdhd Mix@ure in less than
For alV. In yet further enbodi nents,

abo“”’tl??éﬂ@tlla%’@lé’éﬂeas‘ihgn%hoé%(éﬁlﬂoqr% about 2 equival ents

mfi%ﬁﬁllsﬁlﬁ’g 13 b@ ‘Bml-lf}}dhééfy ke @y bBlbRd Rhat 1h8 rdl@iveRiripid cooling
di ments presence of the st rontgh}am . reduces

substantea%la; P ?fdﬂll‘?lfsr?’%ﬁ tygrodystsepé hisibicyplicamedret i hichdip B Gemepting
react1onQ9d'fEﬁfe§1‘3 td & hiiRed £ dfdrinediatt kdipelurése.g300-80XBNAQ eRmple
acid, 12 WO 2006/ 076455 PCT/ U82006/ 001020 The
bypmd%%fé‘tyg‘ﬁ sigof ¥ showm iniruiggBiopH can be carried out at
any sui tabI e tenperature.0For exanple, the reaction
can be carried out appy ate®'®enperature for at
| east a portion of the're i¥ng. I n sone enbodi nents,
the tenperature is reflux jftengerature. In further
enbodi nents, the reactiln ™§” carried out at a
tenperature of about 80 to about 120 C. In yet further
enbodi nents, the react ifow REfried out at a
tenperature of about 80 tg out 120 C and then the
resulting mxture is cggb®h#FO~gabout -20 to about 20
C. The cooling process can Qfg rel atively rapid,
cooling the mxture in |lessthan about 2, |less than
about 1, or less than aboufb.0.5 hours. Wil e not
shin
ﬁﬂléimél% I%neb'oglmreléts,i H{:%O YGS Bﬂﬁg E%l%]%oluﬁ(%é) P‘ﬁl!llh rﬁ\e{l\?/%re] %gﬁ%IPFJ&@SSGS
describédrifeidii ¢an ctnitan hylde@ht;lsarsowf oftcmpéying e FOrmUEﬁrIB@ uidte ampunt of

compotﬂ\{{\lg\(?gf%alulaéhb%g npe glrat d&ns oﬂ'l%&ﬁﬁéfr éaa%l ﬁe tft'la%(al?lglg el@%gha'ﬁ%ba? 5%, less
than abdn 3% &Bspthzm abbnﬁm%) dassthamabdqywrodbs,s ghag abdut P5%;, esssthevabont.2%,

less thaﬁiobfny{) ?ﬂé’ . le?s thaél Sh Pr% e@ }eﬁrggﬁ%s%ﬂogm'%anp%e Ltﬁjhozm% by

weight efthppwkehngle. Fornul a Il nade by the processes 15

SERIL PR REBR AP T BB g v
samplesREfrEWhlda T inkdei by ther mpeessas domdbed hetdimrepm bautdin a é@twtetb&_e anfogpt of
t h 1
oo ST SSp TA0EBPrSl 9  BRHbR k1
be, for &amPle, lesskantahan 54 tesg thén ab}a@lt 3%,dess thah abpuab%ulpss@haj}%bout 1%, less
than ab{nﬁ%‘% } Ii]easlsn ’%hgrba &B}P %/O 5[(35 il a%saﬁth '651‘%, ?egéjtlﬂan 9009120/95"/9 rlesg 2R about

an ‘abo
0.02%, or less than about 0.01% by welght

The compound of Formula IIb and other byproducts can be detected and quantified by routine

methods including, for example, proton nuclear magnetic resonance, high performance liquid
chromatography, mass spectrometry, and the like. The amount of compound of Formula IIb and other
byproducts in bulk samples prepared according to the processes herein can be reduced or substantially

eliminated by routine methods such as recrystallization or chromatography techniques.
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wei ght of the bul k sanple. 20 Because the byproduct of
Formula Ilb can be carried over to preparations of
waoevoatobass , bul k  sanples of Fornula | nade byP€HES2006/001020

processes described herein can contain a detectabIe

anmount ompound of Fornula I1bh. The ampunt

Eb‘hﬁﬁ% rtaﬂlsranrbr ipused lergin popsistertlyawith itsgpcanie e ﬁtt rwalcb for
exampleC Rfers 19%in afnBlint 8% c@pref)eﬁ&ﬁacbdié‘lﬁg apPulenWocess %rdc&ﬁtfb Bulk

about 3% |ess than about 2% |eéss than about 1%
samplesicppbe 2 6> b9t Bpisallyaange danbatd e o wmiard @several ﬁwu%tbgiﬂf
kllograng ot %ord. €SS than about 0.05% | ess than about 25

0.02%  or |ess than, about 0.01% by wei

Sbrisariing obY wish #aif & GQ2H cam @ﬂéf&b@ﬁ%ﬁ?@d@&?&i e R G is

prov1de&jﬁtlﬁdﬁr%ﬂce@ﬂ@hﬂb@tﬁtthd‘ doBlothd Jf EbitniulErV . B bdiREmboafhent] tlhg molar
pr ot on nucl ear %netl C resaon

xa
st of o R xCrbe GRS 6 FoBRH B (R eGP ARV alou S pabeit Slkbe gpou

10:1; ab@motlhs abduk €0: 1, TB&ut 35T ¥hiboad 35610 BPAYA 400 IE@crrﬁEJér@otﬁnbnts the
and ot her byproducts i n bul k sanpl es

scid R G3 g4 I ) 0h BOpISBE8S o8 S e ANGea Bl 1 Sy resction i

conduct@djg%teai’t&d t@hlbé/rataﬁ £1d1M10iest Bir therddfi ey digillhads. 'Shifslhdaﬁlonal
recrystallization_or chronatograp techH%ues

amountsaf Qe 6B PP RSH &9 DOTBET MRS pect ?attrprogwound of

Formuld ®/.used herein consistently with its nmeaning in the

art which, for exanple, refers unt of product
G rmianeiod B QL B by oG e IV be ruee el @ camed ou
for a duﬁt{bﬂfun‘cﬁ @fbﬁh& %f F&HluﬁQI BAVteGEX Gn séthld erhBoRinGeRts| Hhe reactgm is carried
from about upward to several t hoysands

out 3 AaRARH: SHrbreer Son Rt £ ETrirG gt 240t Sk BRG abovt 90
greater B@%H %agreﬁtb'{thﬁﬁdboﬁ©7 CaredidreithnQUbut 0B 6F de’ﬂertﬂm aB’&@@,Fgreater

ovi d in nolar excess relatjve to e co qu

than abosk 99:5rEamPAIS) GirihesorBoRHAR dPTBHR  Sepe tg e cplp
Formulé)ﬁ @Hé SnRRGER At qeammeandd/ef m&ﬁfofﬂd'b@ ahysuitabla bﬁthbd routine in
0:1 to about 2:1; about 70:1 to about 10:1; about
‘hea“35§“§hV6ﬂgbout 30:1, about 45:1 to about 35:1, or about
4Q¢ dresdnPinS &R ﬁmﬂ&%rm&‘&s% prdcBe fo@ﬁdz;ﬁn@mlﬂohﬁ eddanhla IV by
in two or nore portions. In sone instances when, for
wwnm&&%ﬁwpeuhﬁﬁemrthtron is 10 conducted at el evated
tenperature, a volatile aﬁ'dNUf ester thereof may
distill away. Thus, addit gnal amounts of acid can be
added periodically toRE ptg pRY¥ nol ar excess with
respect to the compound ormula W In the reacting
of RECO2H wth the co Formula 1V, the
reacti on can be carri outt for a duration until
product of Formula Il is dBi%cted. In sone
enbodi nents, the reaction ivs carried 15 out until
greater than about 50, greater than about 75, greater
with a qopppundipE GerBdR Viyr eat er than about 90, greater than

about 95, greater than ut RBY, greater than about 98
or greater than about 99, greater than about 99.5%
Q
gﬁ’of

(e.g., nmol % of the co d of Formula IV is
converted to the conpou Normula I'l. The
conversi on can be quantltaN@d and/ or nonitored by any

sui t.abl e nmet ho ut|n the art such as by HPLC.
HRWbWﬂymﬁﬁghBP§Q§WP£?¢£%W?Fg% further provides a process

fre r@bﬁrigaffltlibg:oﬁlpﬁlﬁﬂm Bovchuld V kdth rhel r&tld»ﬁtfcrtﬂbyof Foaad4 Vhepndoe
optiona?ly nfrrrecp out 1n a so?vent Any sultabi\er s'olﬁznt can be sRiIécted by the skilled artisan. In
some embodiments, the solvent is an alcohol such as methanol, ethanol, n-propanol, isopropanol, n-

butanol, and the like. In some embodiments, the solvent is methanol.

14



10

15

20

25

30

R15 R17 R13 V wth a conpound of Fornula VI: RO RL
25 NC CN VI thereby form ng the conpound of Formnula

WO o06dh@ss eact i ng of the conpound of Fornula \WPed/Uk2006/€01020
malonitrile of Formula VI can be optionally carried
out in a solvent. sui tabl e sol vent can be sel ected
'BYe rearsing of the enmpgpnd @?ﬁrmqlﬁ‘/ Vgﬁl thomelonfiioef iuntla g% £4ebe

optlonalﬁlcélal\froe@ butl 1§ 1t AbRh&ITQ |bas% UERangsie PREIANE can Bt BiBRIinclude alkoxides
i_ sopr opanol v@ﬁutanol and the |ljike. In

ro
such as @%t %ﬁé@i"ﬁ"éﬁf%‘% pryided a3 il metal opathprsalty therea), \o
ﬁ&}%{ g%@é‘a%ﬁn% hd 22060 £0281a TREh HIRAGAIbIEi1OS Ptohﬁﬂa VI can

ound ormula Vwith the nmalonjtril e of For

be cariagouRRBPT e B SHBIOF 1 CAPPBUO TS Y A BUSHEL o ua VI

is about l?@%@aboﬁ%(ﬁmgutqalsﬁ@ abhiita N, 6t pﬁ‘Z@cbz&)@ﬁ\ttl -1, REhBEL:1.1.
koxi de such as net hoxide or eth

B?a@wru‘aeaW% thaopmpPudE Py BeKube SapETe Hgﬁog’a}f‘% VIcan be

carried cﬁ%‘ﬁttahf EuitablB l?en{ﬁe‘fh@dréle féﬁdl?fsefeé‘[@d 5OhP B g FEﬂé’xﬁiﬂbﬁ tHe reaction
he malonitrile o

For nul a carrie
can be cayiied glFfe BICTREHE 185 1198016 Suth % ik ewng‘b@ﬁg%ﬁ 0 ph35oH go V4
about 0 8@ the malonitrile of Fornula VI is about 1:2 to
about 1:1, about 1:1.5 to _about 1:1, about 1:1.
gb@qﬂmpgurﬁs of Forgpylag {1L, PJ qangl V ganbe pregaf e%%ctcgég\g t(f ﬁ)éltlne methods in
the art. EQMUB@p&JﬂOﬁQSﬂHéS@céﬁqﬁﬂﬂdstdﬂ@prﬂﬂhéﬂ'IhUS ISer. Bib. FOP89015He, which is
carried out at any suitable tenperature
HWWPOW@QG@FVlgéﬂ@@WEdn By eMF&-art skilled. For exanple, the
reaction can be carried out at a tenperature |ess
than 0 C such as at about -20 to about 10 or about -10
EmbmﬁWQ”ST@k@ﬁ6d¥ 0 C. The conpounds of Formulas II11, 1V,
g Héjpr\e{seﬁ@lﬁvéi’ﬁo@ﬁ@tﬁélr PR6VidRS pRICES R For fRepatiiil doftotills lo6HGmiufa T by
the art. Exanpl e preparatlons of these conpounds are
reactinggregpperend of fonmui aser ~ No. 10/ 890, 549, which is
i ncorporated herein by refXerence in its entirety. 15
Enbodi nents of Schene | he pr&ent invention further
provi des processes for ng conpounds of Formul a
| by reacting a comd rnrula Ila: X NRL ~ R
5 \~\N NN RI14 R16F&

re

IIa

with a compound of Formula I1I in the presence of a base, to form the compound of Formula I.

The base can be any suitable base readily selected by the skilled artisan. For example, the
base can be an alkoxide salt. Any suitable alkoxide salt can be used such as, for example, alkali metal
or other salts of methoxide, ethoxide, propoxide, isopropoxide, n-butoxide, isobutoxide, t-butoxide,
and the like. In some embodiments, the alkoxide salt is an alkali metal alkoxide. In some
embodiments, the alkoxide salt is a +-butoxide salt. In some embodiments, the alkoxide salt is sodium
t-butoxide. Other suitable bases include, for example, alkali metal hydrides (e.g., NaH), alkali metal
amides (e.g., sodamide), alkali metal carbonates (e.g., Na,COs, K,COs, etc.), and the like.

The reacting of the compound of Formula ITa with the compound of Formula III can be
optionally carried out in a solvent. A suitable solvent can be readily selected by the skilled artisan.

For example, the solvent can be an aromatic solvent such as benzene, toluene, nitrobenzene,
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R13 Ila 20 wwth a conmpound of Forrmula Il in the
presence of a base, to formthe conpound of Fornula I

wab@eloaass can be any suitabl e base readily sel BCT/88200§001020
the skilled artisan. For exanple, the base can be an

al koxi de salt Any s abl e al koxi de salt can use
chlorobgigeik, therlge. Insomsie O‘ilrﬂﬁ'&whw VER nehpdey fofispe- @tﬁ?f ukfﬂ%le
solventsﬂﬁctl&ua@bxiﬁto rﬁdda@wl}d@ﬂar@moa@mmh boHiap mpsm@ sdeh as

n- but oxi t oxi de, -
dimethy iU Ameny s SNAL RS apeSRfd, Pomentifie, o
tetrahyd@df{ﬁ@% (&), Nmneﬂ@m@rrzﬁdlﬁam)mn&ﬁarytaimeaidémmng eydia Iatnmes such
at oxi d hqn’tsgdl nents, the al koxi de
as anN@E‘IV]Pte oLl egt’ 46’Eﬁt olifther suitabl e bases

lFGl@ﬁeH dl&a. reidﬁhg Mﬂﬂwnﬂnouﬂd Jﬁ‘éﬂotmﬁmﬂﬁbmh ylﬁrcbﬁlﬁﬁm(l of Eormula I can
sodani

be optloﬁﬁl{yaqarrteg Iobtéjﬁ%& st(aé)oﬁuon oﬁ&g&a@}%’c ektﬁ%atuéet o)w a%ghtglot li;?éow

about 30, bKIBw aBIR 20, &R6EIbRIb&K 15 Fee compound of Formula Ila with

t he compound of Formul a | can be
T RO er e ARSI S EBP U TBHbA! Ry of
FormulSE4 Bab& 20 Yo htvat EKjabbed .5ar tiab&in 1:1 038bduot. 28X &nfattRer etdbediments,

e morg el 5SS BTN T D R Erbout 1.5
to abouﬂclT/abb?aZ@@ﬁ/tGQB&Zﬁ)l sthbartobBanzene, and the like. In
some enbodi nen t he .sol vent iéncl udes t ol uen glhe Ia b
D¢ prepnbinveo Bher Ao AP TSP REPAHRH TR of Sprgppla Ha by

reactingSfdoRBiindl o Fofugel b@th|alhﬁ@ g@l@ﬁr\g&&tgﬁn’c&u €dimake compound of Formula I1a.
di met hyl f or mam de di meth

fige halpgenatipeaeagrptery ‘Peea@ B2t 63pR FP‘F léatloge?agw ilwa'?"B?%‘}%‘ Sk

Formul4 &iFAny dfniieioyus mwgre@alﬁng Irdh@erﬁd\hﬁ)novmrm the mtt Iarsg'maemllmelanents the
i ncl udy ng c%;cl I, C am suc

halogeq%qgrm%ﬂepﬂ%a rgmgnatmaor ngr?fﬁ?_ﬂ %&e exia_;ﬂll?lg l%r mlnath%reagents
include! BA&&LMPR, B, NJBﬁ)nfb@lﬁmQMﬂﬂe MBS o1, Frdibeonid-5 5 irhdthytliydantoin,

pyrldlllwglrtrlgrggﬁdggéxrl: : gg’p%rb ﬁncb a[] lf'Fe Ei;qnﬂ,gt c?rglla{ xé%aggierrltts ‘ien%lu%g -

chlorosta&mmaa @1, 484 th 8kedVin s@miﬁboamlenhsmmmgmmmgmgem lis POX;
bel ow about .15 C In so

119} ar tio
where 0 PRI GO G- g7 SPES FICA T bR PO
Flglé 'ﬂéél:ﬁhgl dfa cbl’-ﬁpcﬂiﬂ@ of Fcﬂmﬁlatlbwﬂb@hﬂlog’bnéhng mgent cdn Us: ojatwrmlly
about

cared i e Pigse B ki oL ToH et RO HTgps  oshilFruted

amide Qﬁ&f zmdﬂ c@mbbt&dlhﬁvﬂ@ﬁm Formiula R“@C(IIO)DI(R )(R”lwhaihn RE* i H5C 15 alldyd aryl,
abo 1.3.1

heteroa%@nfarh@ g kbt PR FOHT bripdrar B e gt OEBkeg splgiments,

di- subsﬁﬂhﬁﬂ amidags di@lﬁm?lﬂ&dﬁmﬂfe (BMEYG dimbthglatsyamide@MANdn aome

npound of For nul %f ba)lﬁg th a hal ogenati ng reagent to
embOdWF%tP%‘@'SE 18 la Ila. 15 The hal ogenating
I'BR §&BlingCTR cbﬁpcamyl of EagRRlIl walpahdlegenitingatagere nat bdrg)tlmtvély
crica?TBOMTE 51 FELHLE, 2RO ' DUTECRAG: TARHE0RH P
some elnB&IiméAY, aganaperii@e faagrnt a partian b theeaaion rigie oan be about 80 to about
.~Chlorinating reagent. Sonme exanple brom nating
140 °Cy eagents include, for exanple, Br2,
Nn bsae@sbodahdnisihd alo MBR)ing reagent can be provided in molar excess relative to

the amcgi\nf <bfd IBII%.E)%.@’I (ogﬁ?r%:lag? t p%&gi{%) ni}l’? c{l?]r I‘Qt}/ rci{g;alo g%rirrfﬁ rgagent to the

amountdflcompovat bNBormeRdEeuhHe bk ﬁmetol\db’ehﬁi 2clh hienuo331t ti abbwti2cle pr about
1551 o in gt 197 SbatEREe: e BORSE0 noP PR R A ympuntof
catalystks adut Bl to dbdusiebant oel toabdus 1:15 drabhall Sgemabiun@.2:1. In some

reagent is POC1l3. The reacting of a conpound of

Formula Il with a hal ogenating reagent can be

optionally
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carried out in the presence of a catalyst. In sone
enbodi nents, the catal yst includes a di-substituted
waniod®7&@sth as a conmpound having the Fornmula PCT/US2006/001020
Rat (O N(R )(R') wherein Rat is H, Cl1_8 al kyI aryI
25 heteroaryl, and the like; and each R and R'
embodirpqiie the Aefelitt iy Addeditoghepacgipn mpxiare {fy R F MBTHRSEHORE n‘fl@f“teh e

emboduﬁjéntss Hi %Eﬂtl()h’st &Qaﬁl%tq@e duﬁstﬁitlﬁw aybfipemsm.de (DVF) or
di met hyl acetam dé (DMA). In some enbodinents, the
di -substituted amde is DVF. The reacting of a

DefinitigRpound of Fornula Il with a hal ogenati ng reagent can
be op tlonall¥ carried out at an ele ate
al

P sresea oA el oHam eSS et W e oh ST Bl ibed n the
context 5@5@1)&{'&%6 ethbbdirdhtsS SRR al8eTBOstb B i6 corhlhﬁatfoﬁ‘ Iﬁp&ilﬁgwéxﬁbcfdﬁﬁent

east aportlon of . the, reac nti % q
Conversgly, yasloufgeftires afAbe mventign ¥gica agg 6 e}‘ﬂg’nge crﬂi’.eﬂént e context of a
single efABbdREEN Ahdy Mot PERHed Séharalsy &ﬁ@Miy@&iﬂabﬂd’lsuB&inﬂﬁnaﬁm es S
relative to the ampunt of con‘pounﬁlﬁof For %‘nt{‘ I
Shaiepn 6Cis't draotapihe pumpber pheagionioms g the fMoiryy ‘Pgﬂb ‘F‘&“ fefers.
For exaﬁqg@ cl%mymvhé}% i eqmagﬁtt) efferbRramalkgl drbuci@ringe (@DPLC,), 3 (Cs), 4

out 25:1 to about 2:1, or about
(Ca), 5 (89, @@61 7t(€7)a‘5(§198)7°a¢’°nlﬁt‘?m§orre enbodi ments, the nol ar

8t fefin Qicyp’(ﬂ@m&rhcbaﬂfonﬁ(@(?ﬂ@] @bétitut&dby&ﬂi&lll@l raﬁfcal whéralhylet
i's about 1 to about 1: gut 1 abou&
definitiqyyof gyl has @e game @eé'mg)‘ga g% defcrﬁne? eI‘Flﬁ §81H% ex clude; but are not

limited %093@@@ Pesproay Ph-bllRd008/ B 0secditanslil bitagoyl (ie pivaloyl),

catalyst is added to the reaction mixture in two or
pentanophangd thedikei ons. In further enbodinents, the portions

Gfhe feith @b Ry Bl o D1 saBitinabd By @QUy?ﬂradldhl avyeiehi acyl has the same
Definitions 51t is ap recia gdthatlcer |nfeatures
definitiqsf hag Hescritpg dpgeig POMGREN f‘a?r"éCludF Pt 419 ot fipfed oSy IORM Y i n

proplonglﬁﬁy, bERRSyEdy, 95-bHBRAIRY %eﬁﬁhﬁ%l’&ﬂtt&)utaﬁ@ym@zlaﬁd)ﬂb dike.
i ded i n conbi nation in E E %ﬁ‘%gw 12 sulfonamide
Gl e S I EQREFIGS, <1718 A UGG S tAgRoARS
N-atom®vRereih &fe defifMbrsYor LR%6H bilRdarhide hive tixaaie xicarifig @& described herein,
si ngl e empodi nent, ﬁﬁal 53 &W‘Pg]fﬁ ed separ ately or
and an goylsalignamsisie capbererREHEEHBY s PN ISR & m .

denotes the nunber of c;ardnor@ atons in the noiety to
which the termrefer s,’lfO r exanple, Cl.8 alkyl

(where i is 1 and j i /8) ef e(rakyllo an al kyI group
having 1 (A), 2 (C2), (1 ,
Some efnBbJiments Qme pesedt i@ayion mplgécnca;ta@y]lgu foqrﬁ@ldg, lwgoyMpnamlde Cis

eln i'nition of %)é esarre
to, acetsziletilfanmy] [e?(*@}aNH@éf@)Mﬁémrmmé'ﬂsnlfa@b’%S ﬁ‘Bﬁ Bibl ude,

1sobutyﬁfl1|s[1)11fa h& Syl rﬁ%ywl'sdlf%lto?g%‘h%thy?ﬁ&%%!)sulfﬂﬁcglp'3%%h3g—butyrylsulfamoyl 2,2-

ut anoyl ut anoyl
dlmethjhpr@lqnybul\ﬁmhdyj'|p)31;1tallﬁlsp§€ml@h@yl‘rletb)ﬂtﬂ’e@tﬁ@ﬂsmf%noﬁﬁem?ﬂ@flm

i t dixpy an acyl radical,
pentan?ﬁ%‘é‘&%l ’acy%ﬂﬂfgﬁttaﬂ@]ssugﬁrrg@l’ lfll Ih%l tion has described
HEftegérm, “amemm éxatephresil mstiatieontinngasing t least pretcatpop-garbon

double %ondt %l 95119191’1’[9 WJ %% rﬁb&ifp@@@é’é aﬁ?&ﬂyl Cysalkenyl, C,.4 alkenyl, Ca3

ano sSec- but anoy on and
alkenyltdn @2 hikkey]. BBHeE weernsma@y h@@mfbt‘ﬁﬁ ydbe terlef‘aékeglyk withermore, the

term en¥1Q A8 W%s e%’rgl.%lfs) %t% ) ad, By m@t@dbukﬁ’@b&nﬁ@ &&Bfﬂ@mﬂl@ore #in one

e’definitions for acyl
double dohd lspamnd@emﬁw dondsenay Frell Foad |0hgma§ur99e%feﬂ’r 4nl§é7d Byapplphof an

alkeny 1n?q}u%rllnﬁ"f X#I b ] %Ft@fi‘}rp gjﬁl’c&@p DRk RR LA GEN4BYntERE 2-hexenyl, 3-

hexenyl, 4-hexenyl, 5 hexanyl 2,4-hexadienyl and the like.

acylsul on%fmtdg Sor El?l@c;ﬁl g)(?lﬁﬁ{&%tf 'a&}l’stuﬁgnalﬁﬂ}fdéé‘ nnc"ﬁld@)ﬁut are not limited
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Q0 (2{SN~(al kyl) H Sone enbodi nents of the present

i nvention include Cl1.5 acyl sul fonam de, Cl.4
waeybsw4sdnam de, Cl.3 acyl sul fonam de, or CIlPQI/US2006/001020

acyl sul fonam de. Exanpl es of acylsulfonanides i ncl ude,

?llilt arg nOt l ' erenbg > %egﬁw ! %@%Q&I}BX iierein attached directly

to an ox geﬁ(aﬁﬁ) Mblﬁ@nﬁlhe mbtBOBU EtE Bptopati) sb-propoxy, n-butoxy, t-butoxy,

sul fa 2- et hyl - butyryl sul f anoyl ,
lso-bum@yaﬁm%wxma ih‘%ihkgm famoyl, 2,2-

ThéR iR Yd k¥ @Hﬁb@w& m%hi &@Michecn@ﬂioaﬁeoﬁ 1atic4lammypine embodiments,
2- met hyl - pent anoy| f ano

the alkyb%ﬁ%%ﬁﬂl@dﬁ? SRBUAS. Wiogiathyis b SRS IP P SHBORS | ftearbons
1 to 3 cdrbtis, 1 df@-carbioss. tﬁﬁﬂble%ﬂ@ﬂ{wkrou}ﬁﬁﬁ@&cﬁ%@Elrealbid)&hlterdaﬁi,lmbﬂlyl ethyl,

o S s P oSt B8 SSLECT O 0
methylb@g/l ﬁeang)C}@HgCﬂgﬂ koemythylb€sA. [fle. @U%E@H(Clﬁmizgl‘la] n-hexyl and

kenyl C2 al kenyl. Both E and Z isoners are
thenkeerrbraced by the term"al kenyl." Furthernore, the term

Taé eah YJllkylbeﬁ!K‘dxbhdﬁS” ar Qlk@&ar\bbialﬂude,” d2notd,a sihgterall{yd) gleup attached to

doubl e bonds. cordln re tha
th ni5Gh e OB PLREHII HEt PRE BRI B Bpfiengh Ty Prgin. The
alkylcarBb2atride&fayHe réprébfitedby tﬁ&ﬁ;ﬂl‘ﬁbvﬁfg of an al kenyl i nclude

Vi nyl , aII , 2-butenyl, 3-butenyl, 2-pentenyl,
3- penteny 4 pentenyl 2- hexen¥§ 4/ﬂ\a35 hexenyl
4- hexen , 2 4- hexad

E he I|ke 17
WO 2006/ 764 PCT/U82006/001020 Hhe erm"al koxy" as

used herein denotes a radical alkyl, as defined

Examplesn%?elu%éb ta%e:ﬁncol&1 ﬁl%ltgdt trﬂ A He}ﬁx chbé‘:Ehn{?&‘eV ﬁa%&ar@({i@ R).es

ropoxy, ro OXé
propylcirbluaivadey N- 1So—j)mp3doayboxamslg, ]‘bu{bgtxgparbgwldmi\fos)@y-bw arpbppeamide, N-

1so—but}i%%?gl%06%13?%,g\%ﬂétg%l x%ln de%ﬁ&‘%te?ﬁe a straight or branched

195 “Sons " eribodi ments, 5 the al kyl
gihe tﬂﬂné‘mlhylama’i sefdrs tooa @valent bisyigroup. Tmsomecatbodimsntsjalleydeng refers

to, for eé%rp %n §H -1—CtI-r8C§ IS g{l—geﬁscHzExaﬁlg tlfé e #ﬂ%gﬁﬁﬁ yﬁnﬂ‘ocﬁlﬁerﬁs alkylene refers

I ou
to -CH-i 1tHGHbe,,-CHOH,GlL, amdthelhknwvbsdmtﬂ@se ereatripiel relate gﬁnﬁraﬁy to “A”.

nfhgr olgy‘all%lsfflf })ﬁ" &)e%X es %Of l§f,\l¥s 1’eute§l%2 H(F’f WhereinSR a{?kkll Ya{dacal has the

neo- pen
same dafinitioylak ddsytibefl ihelem, Ex@H(lﬁSHB lmmqn-llsm]utedzo, mlwwgwlyl

ethylsullﬁlﬁgle{l grow%%1 150~ %Egléar}lﬁ%g ,rﬂau?ﬁ%iﬂi#rky @&-bl{g}hﬁlhliﬂylf Eiso-t;lu%dsulﬁnyl

/I"car boxam™d
t-butyl, dedithe éBe.a si ngl e aIkyI group attached to the nitrogen

olrgl e?%g‘?ﬂ‘cxp%lfo%gm%m%%a%% df!@er ei n al kyl has the

Ion as ern. The alkylcarboxanlde
may be repr e ted by the follomnsg 0 j AN.
e

(al kyl) A &ylll,}(alkzl) H H Exanpl e ﬁqukyl)but are
not limtedto,4N nethyl carboxam de, H
e RRU S SRR oDk gpy oot oovar dc.
mﬁwﬁlb"aﬂwlsﬁlﬁmwﬂamtﬂeS(O)k— sitstitulpd by labieit, wbseginrihedkyl radical has
the same éi]e%rpgor{ scax (,jlrer:]re(fI T B ar(nyfep fho udl:( %utl J@&otthﬁﬁt@?i n{) lax%ﬁﬂ?onyl
ethylsufbr¢y,Inegrepylsalfenyd, iso-propylsulfonyl, 11-butylsu1fonyl sec—butylsulfonyl iso-
butylsulfonyl, t-butyl, and the like.
The term “alkylthio” denotes -S- substituted by alkyl, wherein the alkyl radical has the same
definition as described herein. Examples include, but not limited to, methylsulfanyl (i.e., CHsS-),
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to, for exanple, -CH2-, -CH2CH2-, -CH2CH2CH2-, and the
like. I'n some enbodi nents, alkylene refers to -CH,
WO 8eM26455 - CHCH2CH2-, and the |i ke wherei n t heBeT/US2006/001020
exanpl es relate generally to A 20 The term
kyl sul finyl" denotes -S( Og ubstituted by al kyl,
ethylsul@%ﬁﬂr EPropy B faaylkipp proaulﬁ'é&mylh%r utt/h%\élfanxla%?é e}afiﬁu%@rw &%9- as
butylsulg,@§10fb darla&ﬁ@llﬂ{é Exanpl es include, but not limted
i nyl et hyl sul fin ropyl sul finyl,
TB%*@{W o%%l@mcvbwmde dER?Eey? |a§1111>w%mf fhesfgeo‘ﬁlas farspleey | |
i so-butylsulfd nyl, t-butyl, and the Ig$ke. The term
"aIkyIsquon de( )f fers to the g%up 0000
s, N, (al kyl P5%y 1) 25 H H Whenei @yl has t he
same defini |oﬁ'l as described herein.HThe term
wherein"afdyklyds shel shmp definititerrs tlessribe8h@ei= substituted by al kyl,
erein ] i.ca t i
glgs%z“ b 1%yr1ﬁlleo?1eel§¥ de@% r’rt%?%r &b?c?}féd?e fggmﬁzgnlﬁcgﬁltl Qﬁe{rélg Oné both of
the nitrdgensi ataes:dlbtttbuted‘mtﬂh;hle sanhe @nlifferent elt(jd)grcmpk fandhglkyl has the same definition

as descrﬁ)eg [l%’g%y ﬁl’” f osynof Ian alls(@tlpc%lg%%ln?fdfl% %Ptfare n#’% ]191#"6% SéPfMGDNH
NHzC(SDN@HL 1G@is)szﬁéNHer(ﬁﬁa)éﬂ(BWH-h(Qﬂs)zbﬁé‘i‘)bTCéIs CHsCHM(SII‘Hﬁ-ed
eip.the alkyl radical has the sane
CH3CH7§M_%&:§WAI o aélg% §e%& i bed her ein. Exanpl es incl ude, but
i tekrh falkdarey 1t denmixts tthel gsanipfodi the [forgriulag NC(ONS Swherein §nd/ge both of
the n1tro%(e:;)r9s6a/re0 s7uI é‘?thF ﬂ{l H\?%gnge_ ér%%eg%]g allkfl ﬁéqp,s&hgr%ﬁ t)ﬁy lshu hg rslaﬂl/
deﬁmtumas dhnatlyddsimteﬁra rfydamp]eso)f anbucwyllr@m inbhdg; lbut rtot hmitsd to, and

cent R PR T O Sembamm SR iaterout,

CHﬁHﬁ%M(IO)M{( AHGCHNHE{ B NGHet mdﬁhfallllk:yl has the sane

S A TR B g X g e o 1
some emlN@(nS‘f)nN thedaliy el igrapp basc to Baifousf 2 ta hearbeing, 28¢ 6 narbensel to 5
carbonss’iJ P S4t 52 boﬁls % tgmi» tc%b&ﬂ r%%gi%]pﬁ) Ef'}hltlé]lgsr cﬁ%kgﬁg'l?léugg gﬁf&@g‘ but are not

e sane
limited hneethynyl lE)ram?piybg-POfpym labbutypiyt, Bitotynply B-birpieylukipentynyt, 2aertynyl,

-pentyley%_ﬁ e'éﬁ(n%f ﬂl Qynez%wga E%yny %%ﬁ( n land the like.

AdditioEHCHRNGHISr bk Gan bOVeCHBCH M—l@()@)tmmaonds,a"mmgwfbr pakgle, di- and
The term "al kylureyl"” denotes the group of the
fornmula: -NC(ON wherein one are both of the
ﬂlhbtangémina’réer@t@bﬁmgtqupebﬁz\dth the sane or different

he ¥ermgzr1 gﬁﬁ em\é'h %n% arﬁlnF ¥Jlbsn@§eduop g‘kzla@ﬁereﬂ%é ﬂkcﬁ kagﬂ:alah?as the

escri be rein. es of an” al kyl ur eyl
same mbaningraetledciibadtheckirt. oSome©eBMHES( ®lide, but Ml ey mm@thylammo

othyla C"BE)I%&@%H 0 %@%m ﬂgﬂ%@ %I}l&g)rl‘@"%o b Pumin, -

butylamino, and the like.

tri-ynes

The term “aryl” denotes monocyclic or polycyclic aromatic hydrocarbons such as, for
example, phenyl, naphthyl, anthracenyl, phenanthrenyl, indanyl, indenyl, and the like. In some
embodiments, aryl groups have from 6 to about 20 carbon atoms.

The term “arylalkyl” denotes alkyl substituted with an aryl group. Examples of an “arylalkyl”
include benzyl, phenethylene and the like.

The term “arylcarboxamido” denotes an amide group substituted by an aryl group on the N-

atom, wherein aryl has the same definition as found herein. An example is N-phenylcarboxamide.
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The term "al kynyl " denotes an al kyl group havi ng at
| east one carbon-carbon triple bond. In sone
weedvotivarsnt s, the al kynyl group has 2 to 8 carbOnE$2086/001020
to 7 carbons, 2 to 6 carbons, 2 to 5 <carbons, 2 to 4
rbon 3 carpons, o ar.bons. anpl es of ,
?(S?H’Q Fa%]ﬁwg denatest %roulb KI‘l\{C((ﬁ}l\g vﬁ)g{e ong o Eﬁth g@rogedl’s are substituted
with anetyhynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl,
-butynyl, 1- ent nyI 20 3-pentynyl,
ihﬁ?ﬁ%y%?¥w;i E?QW%T“WZ'%éQ%% 3- hexynyl ,
Fhbexy NyrbanBmiue¥1y fofbrs &J’ngrblft&f |theW6llow1ﬁ@idietﬂ1@nﬁ>|rﬂ1Ma an
al kynyl group can have 1, 3, 4 or nore triple
bonds, form ng for exanpl and tri-ynes. The
term "am no" denotes th g#eu -NH2. The term
"al kyl am no" denotes an1no S Stltuted by al kyl

and in s(@jiggélﬁbcglerg% %Mlbo%%ge&géns hRse elgeta@d R aRANE ofBRAMERSxAple, one

ScCri érein i ncl ude, but not
hydrogdnicat bergplaesd withtaHy ey lrenoup t‘églﬁw Hdﬁydwxyqarq@mgp»ﬁmd [BFNg, Or one

hydrogén%gn E E]%(%%’Rﬁ{l}%n a&yE%B%(A t@%}v@ W—m@t czgﬁefny T@CLEZH @/’Th e term
ethylcafbamyrhdoyélé\hmoe:écmmyblyl,b’b@tquarhasnwléwloandrﬂw&ﬂsm c

L F] S aéa?&{ﬂﬁ(o%%fe?ssc all 8&{1 ot lcgrboygirﬁg QMH ’wﬂémg X]!kyl group

raceny enant N en anyl’, “i ndeny!l,” and
is as defineld daereinn Eg@tngles @duéqu@dwhlgmteﬁ to,&ﬁlxbpmgtth@aI’Mﬁ@XY,rcaihﬂsopoxy,

r i r |

carbmséa?w%?}o g%rgél%t% cgaglgbws%% ‘B{}éﬁy, ZG%}S? 16! rbg%l,?xﬁ K8 ﬁ%ﬁﬂgéy,g%ghep%ntoxy,
carbo- ISbaleyﬂoa)r, kgrbd-t-pen’q@xyumb%qu)ymoxyp h@h@nﬁyxym aMddbe lie-

(T e MO RS A GO enot s an am de

group substi an ar group on the N atom

the tesin r‘fcaaqub"’ hxa“@anbh:e/l” dametetiBp Biokp ORIl 9lsp srferepdrie peg qerboxylic

addgné@Texanple S N-phenylcarboxanlde 19 WO 2006/ 076455
/' US2006/ 001020 The term "arylureyl" denotes the
Jihe taym M@0 denotghde erogpeCf the nitrogens are
E’Jfl"l:xp %etrﬁlt“lé’c 1(1:('3}591;’ Hen%{%s QB&(A armﬂi‘tﬁ: il icaP Edihing S & @HifScarbons

e gro he term "carbam m doyl" refers to
and at lepsigmg Ldpuh#f bqnldeSOfT@Ielﬂb%hW@ntﬁz prafAE R0 X @aFhons; gome pgppodiipaqfsogntain 3

to 4 car@on@ngxéngaléquﬁucﬁ'zg&ﬁﬁr U eyc RN, J?Ql%fbn&\ﬁ?lr %ﬂﬁ@m@i{y@
laced with an gr oup. For® exanp one
Cydomhvwh@géﬁW@éﬁ be replaced wth a hydroxyl group to give
afh%é?ﬁdﬁ%ﬁ%f hﬁﬁ(‘)t i{;ﬁ%ﬁllrategir QHRe hifo3tRn W ARREEH: &afple, 3 to

repl a group to give
14,1 toNO;ﬁ-:\tor&yB . baiionB oy or 3 tq.4 c@th)yq daemales mcalég, pyclopropyl cyclobutyl,

@ebam m doyl , and the
cyclop CQH]%ﬁﬁhgﬁﬂgg%?Q%gggggp%§¥§§ refers to an a|kég
pup:

eTshP ermdeycdoadiriabiokidenetesa alky! giner BibpitRGbY Ryploaly
'Ishe @e?md‘gydl&lﬂgllelﬂ@r ﬁfe& to E’Sﬁ/ﬁphﬁgclbﬁ@llﬂgﬁbal ydontQimbodiments, the

imted to ar bonet hoxy, carboet hoxy, carbopropoxy,
twobomkmimwm@pmdpdxwmne@ﬂb@bﬂv@%ymﬂ%arbo sec- butoxy,

car bo-i so- but oxy, carbo-t-but ox car bo- n- p QXY,
car bo- i so- pent oxy bo-t - pentQ, car bo- dent oxy,

car bo-n- xyloxy the like e term’ c ooxan1de

refer e gro
%Jﬁ'

In some embodiments, the two bonding groups are on different carbons.
The term “diacylamino” denotes an amino group substituted with two acyl groups, wherein

the acyl groups may be the same or different, such as:
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15 The term "carboxy" or "carboxyl" denotes the group
-CO2H;, also referred to as a carboxylic acid group.
“KTMMmmeﬂﬁs"cyano" denotes the group -CN. The tRCTUS2006/001020
"cycloalkenyl denotes a non-aromatic ring radica
containing 3 to 6 ring cagbons and at |east one
doubl e bond; sone enbod|n§g %ﬂ(Sntain 3 to 5 carbons;
some enbodi ments cont Yo 4 carbons. Exanpl es
i ncl ude cycl opropenyl s TWl obut enyl , cycl opent enyl
cyclopentenyl, cycl ohexe (algnd the like. The term
"cycl oal kyl" denotes a sayurated, cyclic hydrocarbon
contai ning, for exanple, 3 to 14 1to 10, 3to 8, 3
Example%of-;hacglam@oglougs inglude, bgtrllngteflg) glaeegylﬁlaﬁlg gg@ﬁﬂl@gmo
acetylpx'oBféhMQrﬁmG){Edtﬁ@ﬁﬁwyl cyclobutyl, cyclopentyl,
cyclohex I, cyc ohepty he Ilke. 25

peny| [ and.
ﬂyhétqr  fhipliglomings rlfewea PR gnino MBF%@“‘HWQ 1°53W° grtBgspme or
differen® h‘lﬁﬁltrh&érh‘lsea'hﬁyln%lk‘}}/lﬁs @Rl skié dGm@lon as ddiErie@mBRein. Some examples

cl oal kyl ene" refers to a _djval ent cycloalk
lncludef@gp@éme%f 19> digiEhy iRy m@a&k@ﬂa{nﬁ@ dig aﬁ&ﬁd@ﬁ%ylawaﬂﬁem
methyhﬁfp@o;ﬁ}ﬁnﬁﬁbeetﬁﬂﬁﬁpﬂ&hh’l@rbthyﬁl@cﬁpr@yﬂﬁﬁﬂldﬂ dipropyfamiin®, S and G
In sone enbodlnents the two bondlng groups are on

propylisppropglrmie apdihgdks. 30 The term "di acyl ani no" denot es

Athe @Jﬂhm&a&z&%oﬁﬁﬁ&i”loﬁ* U'dﬁﬂyl&drﬁd?&aﬁﬂﬂ@” les B AhiRSs substltuted by two
wherein e acyl %;ou ps..ma e the sa or dlfﬁﬁge !

alkyl radigelp, thag are sliy spyoe O0GEpteTe Aalk 190928 5% EFREPSeNEs

ﬁnmmﬁg@kmk) -N >--(al kyl) Exanples of diacylam no groups
include, but limted to, dlacetylan1no

dlproplonyla no, acetylproplonyl and the like.
@¥ilho" denotes a gyﬁe
d

The term ™ %ﬂg
substituted-witih two of the sanme or &rent al kyl
radi cal s, mheréﬂﬁnalkyl has the sang@¥¥inition as
descri bed herein. Sone exanples include, but not
l[imted to, dinethylamno, nethylethylam no,

Examplds eﬁdlglk)dmbwamldei inglliger, bytyateanot hmited to, N,N- d1methylcarboxam1de N-
methyl Wﬂ@ﬁé&&%@mf&@yﬂf W1§%I<E%OQXIJ[1BF %P)ﬁ%ﬁ&ln]{f Mpropylcarboxamide, and the

'sopro
like. propyllsopropylanlno and the I|ke The term

’Hle %ermwéhas 0 ES?&%?% reg{/rs %OCHIHQ L)h%g %Q%%ﬁd&%%}ogs%?%g’f

are the san® different. D al kyl am dos can be

representeﬁa J}h@WWfollomnng gro ps,ﬁl k%ﬁ%%yl)

) LN(alkYl ) (alkyl) Exanples o
dlalkylcarboxaﬂﬂ@@s include, but ared@kdt linited to,

t box
Examplyt, P Ge RO S LR R el S ot ool ud e e
WmerhYHiaNkyltmommymm’f lndﬁdmﬁhyttmoczmlvmkamhle” denotes a thloamide

substituted by two alkyl radicals, that are the same or different, wherein alkyl has the same definition
as described herein. Example dialkylthiocarboxamido groups can be represented by the following

groups:

;?1/”\ (alky) és\ alkyl)
(aIkyI) (alkyl)

Examples of dialkylthiocarboxamides include, but are not limited to, N,N-dimethylthiocarboxamide,

N-methyl-N-ethylthiocarboxamide and the like.
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i ke. The term "di al kyl sul fonam de" refers to one of
the follow ng groups shown below. 00 00 /S,

wo2qoalokesby S5kN S (al kyl) (al kyl) (al kyl) ExanptEES2006/001020
incI ude, but are not limted to, nethyl, ethyl,

opyl, isopropyl, and the |ike. 20 The ter

Téw fesrrk %qhﬁlhylélégwamﬁi’ EEP1S {9ran aBHNg| KPP SHBS ‘E}%Fﬂ%ﬁ?éw Glsylsulfonyl
groups £€RA%eR L hi 0oam de substituted by two al kyl
radi cals, that are the sanme or different, wherein
Theiprm fefhynyleee ssfes Ie€T @i ti on  as descri bed herein.
ExanRh ercth AP kot hicabhexammdo groups can be
represented b thefollovvlng ro (alkyl) NN
(quat@yp gua(uéqlqureferi fQl285qup opthe gwﬁqngéglena*cal formula:
di al kyl t hi ocar boxam des i Kal ude, but are not limted
to, N, N-di nethylthiocarbojam fe,
N- net hyl - N- et hyl t hi ocabROxaRi de and the |ike. 21 WO
2006/ 076455 PCT/ US2006/ 001090 The term
"Tile mlnkyheﬂodllfaxm’ydleamemﬂ subdtigrtel HydabalkahiBxempleowplude, but are not
llmltedﬁgg%luorm oxy ul uorpn{eﬁlo%(l&lg ~tri 8 %gl:thoxq/r ge%&gg%’??tgw,eﬁﬁqm like.

ers
tTae mrﬁ&f‘barlmﬂtyl” deabtesr 2 dllyl ploep,@s dﬁzfpled Bhicin, WheTtiethe elky is

substitultle% an Ogllf: Q%e more %fﬂgge%s E%aﬁp@%ﬁmﬁg%lt #ﬁg}fs @Hciu(aw Hd8are not limited to,

fluoromithal, dﬁlummﬂlyugm@metml chlotodifvenometiyb, ZRarlﬂmrkgﬂlyl

Exa Iude but are not limted to,
pentaﬂué’r?eﬂ}éo?nzi&ié oxy, trifluoronethoxy,

Zh2 @mt halbdlydeacoiioiy’, depetet adlloatexsmidy groan defiited horein

Like h r | oal kyl " denotes an al kyl group, as
substinlggfion opd gmlér%%lm"%ﬁ‘gr ein the alkyl is 10 substituted

\iiht kerim h‘halmlkyﬂmifmyh’alemg@mglfo@mrﬁp@)a subsfituted [bw a hilpaikyl radical,
whereir?t?xoﬁﬁs lllﬁfgfel}c]lycglehas E’]g i (?eﬁﬂﬁtoi}] &'Qs%rﬁag? flé)rem Exa Ts include, but are

uor ol ["uor ol ne uor omret
not limitdal tﬁ;rtnﬂhndrbmﬂh}dnﬁidyy 2 2,22t;r121,u<2roethyl$lilﬁm41 @e-ftiglhoroet ylsulﬁnyl and the
like pent afl uoroethyl and the Iike. The term
" "hal oal kyl carboxam de" denotes an al kyl car boxam de
dithe tpm “Yalbalkdahlfomiedanptes SN0kt substiteter! by 2 hplestiey] rydicalpyherein

haloalkgl%a?o o%gg’ e &G%ch])g ag &5 &lbe{l"ﬁl rg} g gkqng}l'{l %%Idekli/ ﬁ&q t%d Ito
trifluorgvheghydsuhfotyie2, héﬁm‘fhiowﬁth}’bal@whﬂ ZI‘\TQQUOF ¢ethydsaifenydy élfq th‘F tikeon
alshe gc%errsnc‘lh lgﬁg){lﬁ?o ’%!EIQ)TGS E§a %tﬁl?tr,# Qfé W&lkypfﬁhlcglr SherBidthe haloalkyl

rifluoromet
has the zanﬂ: Beanirigfab desciiiet hyleu IEbcmyples lzclrzdedbtﬁtlneﬁrrm@tdﬁgbltrsﬂmmﬁthyﬁhw

(i-e., cﬁg-‘i t, P—ﬁlﬂuoﬂoktﬁylthlo, 2,2,2-trifluoroethylthio and the like.

The term “halogen” or “halo” denotes to a fluoro, chloro, bromo or iodo group.

4

The term “heteroalkylene” refers to alkylene interrupted or appended by a heteroatom-
containing group selected from O, S, S(O), S(O), and NH. Some examples include, but not limited to,

the groups of the following formulae:
O

(,27/\0/(?‘? a?_?/\/o\ 5 ‘??/\ls/c?'? %?/\/S\ -~
s ’ OI ? H
cz7/\8/‘7’? ’ cz?/\/S\Sg— , ‘??/\H/ "L?/\/N\SS' ,

and the like.
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The term "hal oal kyl sul fonyl" denotes -S(0) 2-
substituted by a hal oal kyl radical, wherein 20
whadoealdegs has the same definition as descri beRCTEsm061001020
Exanpl es include, but not limted to,
i fl ugronet hyl sul f on -trifluoroethyl sul fonyl
%L%tez'ﬂlf helespaset AR L %fﬁwﬁ%rmf YHien thagway %%gll?gj? Fife. tWo fused

rings or ﬂ’ﬁae! Rgddkifst FhércindeRat 6% rm§ca&bhbﬁtalhtatufo@ta&nbsweatem abmghus bt

cal, wherein the h as .t he sa
limited fpqih gRoub PEISBBFL S an wﬁ?r@ t}leH\EFEtﬁld’é opiiRhe E}{bstFtP‘ﬁﬁ? HihH, ©,
Cy.4 acyl @‘ Cyly ik, lgamfmg bwﬁetetUa@l gl(oupﬁnclu&E&Sabe nodlimied to, pyrldyl

| uor.oeth rlflkjoroethylthlo g %
benzofufapie PYISGH R R pﬁiﬁ%‘é‘% triagnyh Qfiphneghataae’s Jegothiazole,

1H- benfﬂnl&aﬁcﬂe ifolghibihe, @ﬁ&ﬂ&hn@ rquire@4ling bl e 1illd) &n b@fidRmbodiments, the
"het er oal kyl ene" refers to al <§Iene i nte g gg
heteroatgp e cbd Ty Xamplet BTt BRI PRER gty & the s
frhe e “he%roa?&@cyr’aéwe% al antyll\grbup?s@mn@eﬂabw }%&rdaﬁﬂ lgtoilg.,

but not limted to, the groups of g }% I
5 rin keterggyofic desstong ARty Shertvgafon Ehentioptyl or
cycloall%ﬁyl\é@dgt@{é@ 41&21@%5‘3@%11&52&%@%0 & @wo bhBirek)Piidp carbons are replaced

eroaryl" denotes, an_ argmatic rin
by a hets@afaméﬁﬁgp%ﬁ?lpn@t n‘?t\kﬂmf’ﬁ?eg‘e ETMB §°ft§}sg%¥f3i%s‘égﬂ?lnﬂ>é§“ can
be optiohHIBS Rb&litdtd WRlRsl OO(Dﬁ aE}H BQCP@H]@D Rind Sin@cdieinekaatapddptionally
sel'ected fro ted to, the

substitued YahOXP Ape BT, s G5 AT o R o e heterocyclic

group cﬁpﬁd 533134 | 5., MI g tmetn*}Heh%d ring t Exdrﬁpld@ ofa ﬁ‘étékoé’g&yl& giotp fatkde but not
ar‘rp et er pa S i n

imited g ¥ GRRTG P81 B Br RS S PP 3T

p1per1dlﬁ¥l[)ﬂ Aa&h R In-4-Yy ipéridi1 By, |p1pehf11h-&%/l I@yﬂrollditul-lyl? pyedidin-3-y1, [1,3]-
nzoxazol e, benzot hi azole, 1H benzi m dazol e,
dloxom?%d’é]&%%? ﬂﬁ% qui nazol i ne, qui noxaline and the |iKke.
the %ﬂllﬁe“h@fém lﬁﬁﬁflls derlotte tatn lﬁlﬁﬁl%tfdm@tsﬁﬁﬁltuﬁed@y alﬂiatef‘d_bb/céic Igroup.
exa es |1 nc O I m I.Ndol e,.
ang Qlﬁe iq:tpq;g%ycﬂq—ﬁ;gb?né, 39 enqji%staec@@ )alggﬂu’?)?%tl algerqg’%l élg'letgwcychc
group, ﬁ'd’éﬂlhed%féﬂp 18 bdasd énﬁﬂéﬂﬁﬁnﬂ@ya fngheteen af tit hgerotsplic grotyeis bonded

term "heterocyclic! not s .an romat.ic. clic
1o the Cﬁ‘p%ﬂfy&) 8LOFP) %‘rm{né ap amldey q@yych&%nlfgargygﬁ 18%‘1"%?3%

defined hérei n) vvheré)n one or re (e.g., one, tvvo or

three) ri bonéln pl a het er oat om
sel ected frdm Jout ot | 5 group
consi st ng ) ein th %hke

4

optionally substltuted with H 0, Cl_ 4 acy
In someadnhbplchmemda rig@ripaidondatio e cambenyrb gtoup fraining a ketone group.
ted thm1te€or a sulfido thus fornmng a
5o

Exampl%%?lg %ﬁ; Uy i nyl group. The heterocyclic
group canooe a 3-, 4-,

Exam h@Ler cy c gro [ ;?e . 5
I|mtedto aflrldnl yl,faziridi J}
azeo di yI az n-2-yl H i di n-3-

pi peridi n :yl, piperidi;n-4-yl, norphol |H1 4-yl,
pi perzin-|I - I , pi per zi nb4-yl , pyrrobl di n-1-yl,

pyrrolidin- yI, [1,3]- dioxolan 2-yl and the like.
The te ; roc 8fzﬁpgszgn al kyl group
substltut d a hete ocy royp. ~The term

"het er clic-car denptess carbonymdQMQm#r

ﬁ'lgarez%rﬁlt JIllt e%g}b%,g %@Eﬁrts fs — -t(s:%blst(ftgteg %%8 tex% yc?i% %rou? ats ﬁgﬁned herein.
ExamplReinelude the folowiigoup i s bonded
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to the carbonyl group forming an am de. Exanples
i nclude, but are not limted to, OIO O )AN'~ N~

~A

wol®sandsi he |ike. In some enbodi nents, a ri ngPCHURING/001020

is bonded to the carbonyl group form ng a ketone

group. anples |ncll(5de but are Hot Ilmtedto OO0
O ’%@'O SgsN (&N O SS
. 8S . the like. ] The term

"he ocycllc ox refers I-(l) ubstltute Nby a .
het erocycl i c’ group, as defined herein. * Blanpl es ’

i ncl ude t | oW ng:~23 006/ 764(5
PCT/ US2006/ Ol(ﬁfg ng‘qz ao" OGHN N HO '

J HN S a he I|ke HNG-The term’g : and the like.
"heterocyclicsul fonyl " denotes SO2 substituted with a

e o Chetaroqyclipselpay R onaie S92 syisiiyted mithageterocyisrseovpfraving 2
ring nm?) %Jﬁgwﬂéré e Qﬁg nitx% el gﬁﬁlle&j!iﬁe%% JtoycmtS@Z %fbu?%mﬁ{goald Rulfonamide.

m ng an sul fonam de. Exanples include, but not

Examples inglpdegbyt got lggited®.00 S N~ SN D SN ~o and the |ike.

5 The tenst" hydroxyb" cfefers to /Uwe group -OH The

term" hy al ni nos refers tos roup -NHOH.  The
term"ﬁ&,trd" fer‘g,toNthe gref The term
'0x0-cycl oa refer cycl oaI ﬁf’dtﬂﬂik@ed

herein, mhereln one of the ring
The term “hydroxyl” refers to the group -OH.

The term “hydroxylamino” refers to the group -NHOH.
The term “nitro” refers to the group -NO,.

The term “oxo-cycloalkyl” refers to cycloalkyl, as defined herein, wherein one of the ring

carbons is replaced with a carbonyl. Examples of oxo-cycloalkyl include, but are not limited to, 2-

oxo-cyclobutyl, 3-oxo-cyclobutyl, 3-oxo-cyclopentyl, 4-oxo-cyclohexyl, and the like and represented

by the following structures respectively:
o Kp\ 5 0 o
R, N Y RCHS!
) o ¥ O ) O ) and O.

The term “perfluoroalkyl” denotes the group of the formula -C,Fay. Examples of
perﬂuoroalkyls include CF3, CF2CF3, CcmF2CF3, CF(CF3)2, CFZCF2CF2CF3, CFzCF(CF3)2,
CF(CF3)CF2CF3 and the like.

The term “phenoxy” refers to the group C¢HsO-.

The term “phenyl” refers to the group CsHs-.

The term “phosphonooxy™ refers to a group with the following chemical structure:

/‘%

HO”
OH

The term “sulfonamide” refers to the group —SO,NHo.

The term “sulfonic acid” refers to the group —SOsH.

The term “tetrazolyl” refers to the five membered heteroaryl of the following formulae:
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10 carbons is replaced with a carbonyl. Exanples of
oxo-cycl oal kyl include, but are not limted to, 2-
wWor@soy@bdbut yl , 3- oxo-cycl obutyl, 3-0x0-cycl openug1006/001020

4- oxo-cycl ohexyl, and the like and represented by the
foll ow ng structures respectlyely ,$s JP "-Q O J- S,
OO0, and The teT perfluu&galkyl denotes the
group of the for 2N+ mpl es of 15
perfl uoroal kyl s i Ei/!:PoFe ng N EﬁF 73 CF2CF2CF3,
CF(CF3) 2, CF2CF2CF2 CI’:ZCF( CF3)2, CF(CF3)CF2CF3

In some&ﬂﬁd)oaﬂﬂﬁnﬂs J th&tetraAB1 @ Ms fﬂhﬁﬂ%%ltutﬁ@ﬁt%ftﬁertt& It d’i% ;ﬁElﬁb&P

The term phenyl " refers to the gro
resepecfwév Wétb ErA a@mﬁ%«f&s&gﬁe group epnsisfing of aa% aﬂomlﬁn@ ﬁéoxy
frab tepmk mlg)rcdmmggﬁg oflip LUSHLUN €: O 1l H®BI"O 20 H
The term "sul fonam de” refers to the group -SQ2

TH&sederpin g1t 8in Fractig” doruspdgsdyewe gt tbh@* @ﬂcﬁﬁberaléesﬁqrs to the

bringingl #d3geth&® roﬂbliéhﬁiaf RERhislin sucBh ﬁfaﬁnetr 8o 4shi€ afidw &elﬂﬁﬁ@&ftl@ﬁi at the
et er oar of the follow ng fornul ae:

moleculsigey! épras @se PREPIIET BBy OB L Bpsforpption of ot lwmnﬁmnmcal fpagent.

MENsedheld, tifé t&@ml ‘BuisaRRde FERQSio R YeSlacedf dfqmp@fagélmﬁmety with a
roup i.s further substituted at either the 1 or
non—hyc%

RSP oY I aplesyle or B8Py, with a group sel ected from
lFbieco&r;ﬁuhms @rpmlus& wgb@fap@ai@yﬁore hah etk knbh windbla kdOpe- different

rn1"th| no . 5 As used
moiety Wéﬁc@fi ?ﬁromtth%M@ gf?@éf%?mlﬁgﬁ .Vgﬂ%ifeaoraeéam&wm fepure is
describedlHaviap elvcgle BRNUPH thit af ifilfané sy PReserdd bh 1 skt édﬁg@ﬁﬁ&s the@o R
chem cal reagents .in such a manne 0 as

groups AR GTIRSSPPETEARE ORISR IHER ot i psh geapa |de%3£%rrﬁ e @nogher
examplé; @B &PdptiBhallp tHigledublti@nsh Qesigatedh @E foh: | east one
chen1ca| reagent. As used _herein, the term
"substituted” refers to[the<fplacement of a hydrogen
noi ety with a non-hydrpgen/noiety in a nolecule or
group. 10 For conpounds T which a variabl e appears
nore than once, each variable can be a different

then it i§@idREsyood EHaib&udnt Rt SreurvBulabehorgif@sipn the tihfiangRickebe a
varj abl e. For exanple, where a structure is described

dﬁ&“mﬁQGFH@“F%BOﬁmﬁpﬁﬁps that are sinultaneously present on
tAR Qs GBI EHERE I TWavinB @roupreRrs to a moiety that can be displaced by another

moiety, such as by nucleophilic attack, during a chemical reaction. Leaving groups are well known in

the art and include, for example, halogen including chloro, bromo, iodo, and the like.

The processes described herein can be monitored according to any suitable method known in
the art. For example, product formation can be monitored by spectroscopic means, such as nuclear
magnetic resonance spectroscopy (e.g., "H or °C) infrared spectroscopy, spectrophotometry (e.g.,
UV-visible), or mass spectrometry, or by chromatography such as high performance liquid
chromatograpy (HPLC) or thin layer chromatography.

In some embodiments, preparation of compounds can involve the protection and deprotection
of various chemical groups. The need for protection and deprotection, and the selection of
appropriate protecting groups can be readily determined by one skilled in the art. The chemistry of
protecting groups can be found, for example, in Greene and Wauts, et al., Protective Groups in
Organic Synthesis, 3rd. Ed., Wiley & Sons, 1999, which is incorporated herein by reference in its
entirety.

The reactions of the processes described herein can be carried out in suitable solvents which

can be readily selected by one of skill in the art of organic synthesis. Suitable solvents can be
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groups can represent different noieties selected from

t he Markush group defined for R In another exanple,
wobk@a/oaasopti onal |y nultiple substituent is deBCDUIS2086/001020

in the form 0 (Rs 15 then it is understood that

substi t uent %an occur

the ri
substan i mperiagiivpuih ﬂﬁlf%?léfﬁ&lalﬁ@?a&ag}%fheé%@ﬁlses%ﬁrr°r Bkt the

temperaﬁ?es UBREiCBE @dabtiont Ae c&lﬁédﬁ)utj eﬁg’i,\/tblﬂ@rgﬁ@yﬁhlch &fn&ﬁﬁgetf@nﬁhe
lety that can be disp anot her

solvnt =B HEREFBBBH S0 HETACRITHIRY G chBNTLRF P BLRL T red

out in orkeBBNERGr § HRHIS ofbre Whnlonk Sudvit. | Mepefing dheth@pdrticatud reaction step,
i nclude, for exanple, halogengl éludln chloro

sutable EJgRBIS abP VLT RGO FiTS ot GoBleuis. 1 oues PR i R Hogs oan b
carried Q¥R il ROATs1c6 df RGGH gucm 8 \fvﬁbn&méaﬁ Uhd @ﬂiheeredi’@htb axch liqnizhgd ghsh
the art. For exa prog for t|o H gf
ﬁwﬁb&edplé«amwnéﬁé@ faleggied s F?§“ A ERORL e g
bromodidRIGRA etHand, @HAHRIEBronREBhd, BB mM( &lgofonii,l‘&rémochﬁﬁ)methane
dlbromwﬂa@ﬁéﬁ)gqyggh?&b‘reosc pgﬁgﬂ e,?t%i{rlagglfg %grlc%ﬁ)rgetﬁylene 1,1,1-

trlchlor&maﬁmtl%ﬁ@ﬂbﬁbetﬁ%hl adichloghRthagy, ﬁth&ﬁpr@aﬁd Héidaﬂucﬁ&)enzene 1,2,4-
chr omat o rapy (UPL

or thin_|ayer chr a
L A AT IR M e T
chlorotrifli8roRfeMafs bi bt rofREHaRd, @@rbd)rﬂtlatrafﬁ&m&e’;l dichlus flabrenicthale,

roups. The, eed for prot i on d
chlorod fiygroBgitats FUOBIm e as T SR U P SET  Gr e Oeuih
Sedbid &hedl €318 ifdslie PYmOthex siciHah€ dettahy drbfraa) t.3-dibRane, 1,4-

dloxaneeglgqrgpﬁt@t%% e]%Ie@e ; }%tgee é%%fli] eih% gtf{er;chp ylgrgﬁbrtgénﬁ?tb)é o{léero diﬁthylene
glycol dlrﬁetl%q el ARG leRY I dv Sicthy] e, iriéthylene\Wlyceyditietbplrether, BBE, or t-

ch is incorporated herein by reference inits
buwlm@hﬂﬁﬂﬁfy The reactions of the processes described

R pr6@soR@ntS azfnr 1h(ﬂﬁ’de@b§1 whyofenarhdhel Wldiouﬁhmsitmﬂnlwater

e e e R0 s P
-propaggo%gﬁlﬁﬂ}'{bﬁlaﬁm i H&&%@@L&%@Q Dbutﬁllbh&hanﬁ-blmjllayohol 2- ethoxyethanol

onreactive with the startin teri nts
diethy qnR gIYP; v Froeh ‘2 PRl PooRipl A RO e a§%°§ L Ses)
monom¥¥i IGhet, iR tHyBR6 LiyOd] Snoab&hyl @thet, egblahekanok bgnzyl alcohol phenol or
tenperatures which can range fromthe solvent's
gWCﬁD%reeZ|ng tenperature to the solvent's boiling

ISR ArdicSolvintQéam Bt iude ASt wayrof @ﬂmﬁh@arﬂazﬁmbﬁdlmltatwn in

one solvent or m Xt t
wnshyagndrig, gircBomane gD, FRaE R pVACK i s
3,4,5 6@&&1@3& g(li—l‘?-'byﬁni@ﬂlbﬁé @NEBUD), I eammthm Zflhﬁnz(ﬂaimdne (DMD),

el ecte C 1L ON

N-methy ey A B (M BB e B B Gt T et s ogierl
dnneth}l@ﬁ‘lﬁxﬂénﬁoﬂfmﬁrh@ eth¢RgaMtS meﬂlyhadetaqauhdiaﬂﬂormstone acetone, ethyl

methyl ggle%?bflg}?l@gﬁglbt\éﬁsﬂ{fémﬁaﬁiﬂ ncl Hlé(ﬁ)r o&&%&f gTﬁﬁr%?eng%I%/r?e]amnﬁromethane
n1trobeﬂ|2ebc{ @ﬂ@&:ﬁﬂn@tﬁﬂpﬁhﬂmldbr onof orm chl or of orm

Cﬁruggt;) %Pl oo o Héo Estningvtcﬁr glirxrzgg?e Fﬁt}i (gﬁ%ane, pex ﬂclax%ﬁei:,%ﬁfwne,
cyclohefffdng  Hheiy s dld@ne heplant, ethylk¥ntdnk,alM, 04 oei-k@are, octane, indane, nonane,
2-trichl oroethane, 1, 1-dichloroethane,
OqumﬁmgﬁForopropane hexaf | uor obenzene, 1, 2, 4-

tS’dp@llahﬁkfa!)&h%bll&ﬁtﬁudeQaﬁﬁlﬁ%&fs&bﬁ%@ﬁaﬁ chl or obenzene,

f | uor ohenz quo chl or.onet h

cﬂ}eéF?’G{l?l}SP? ﬂ)g,p llb ul Fz}nﬁeﬁgrrmﬁi ﬂlgtahgﬁéopn&tg Ip':*bmé)era’cures
which da@thE &afahilboddtéiﬂmeﬁi bjﬁﬂllb @Klﬂéd dafNRédedOEtemperatures will depend on, for

chlorodiflu gnetha triflu

exampls, 05 B S B o0 5P OGF L RESRESITE RS Lv-0t Fdfegmodyaics of
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Sui tabl e ether solvents include: dinethoxynethane,
tetrahydrofuran, 1,3-dioxane, 1,4 15 di oxane, furan,
waelc@bloyd4set her, et hyl ene gl ycol dinmethyl etherPCT/US2006/001020
et hyI ene glycol diethyl ether, diethylene glycol
th Qé h
e reac Hon et i }ggﬁ;euplg %xotgﬁrﬁ%nwoﬁﬁﬁ ngag/%%gci to %5 g&r ci ou?%t rgcqticed
temperabms\}'landrﬁle ﬂfwetl@tOﬁ éhe resgiignt (algl, e high @tumtle;mne@yfosrr@amay need
bYgINay, l,
eleVated t@lﬁlééil&tﬁres an of@ém?ﬁ%ﬁgl ?efegpﬁi t&é)el;’%ﬁ%s z;lﬂo% IIO%B‘I tgmperature (about
25 °C) qpdf'tedened éﬂnmmmre” 1pfe t@tetmpprafures lbdetvhmtempenamyd ene
y .
gﬁ%&g&mngoﬂgé)@%%g 5 lesibe HELARANG %an%edfs%{ {;}Oatﬁ (FLRAPRL inert
atomosphierso Appicallys eadtiory@ntainig reagdite btyrbdios tigt yxrcehbstamlallyzea,ctwe with

air can t%rcag gpgﬂ%ﬁg l%l;—genﬂﬁ&ﬂ%%mey% E@l}n‘fxﬁ.{gﬁ hat ar%%g?%%l élﬁ% 2 hl?llé

artisan. rpnoet hyl et her, cycl ohexanol benzyl al cohol phenol
I ' l. can..4 ncl ude,

song eyxft‘)?ﬁlg})?ré r&%}%ﬁdﬁl&?oﬁ?ﬁgﬁlﬂﬁf ?a% u%{\g)?xl}eglﬁe’ aadgglon 8{' acgd% or bases to
effect, er@wlaﬂy,chatafyms @ha (epipd reaatiomret foymhdtion rbswitderms DMR)as acid addition
di met hyl acet am de (DMAC), 1, 3-di nethyl -
3,4,5, 6-tetrahydro-2(1H) - pyri m di none (DWU),
Ex@npjc agdsoah boinprganie podrgahicesivle. [noMahic acids include hydrochloric acid,
o SRS SSRGS LB oy it s i
acetic adtii,meqplrgnllc wid, bmmomteamqom@ﬁhammlfmwl agid, ptdiyene fudfoniataeid,
benzene@%o %/6 ac gt@tgﬁér%acepﬁiﬁ% g}o o??gcqgl ﬁrpc? § tZ?lgh?yno%taQ%[ vinyl acetic
acid, peNaNigioid herphgie egd, chnmmoa,teamd; edtarmireicldly hanareg acid and decanoic acid.

S g s e
carbonatenmduujecaﬂ@nzte,mgd peigssiuohartanase. Spelmemmple $teong heses include, but are
not 11m1{e8 Itd" ﬁg(ﬁomdé: Xﬁtl)%‘?%p&gtgleamﬁ@tlﬁé‘c{ilﬁ&llﬁg qﬁ(é?eﬁ %lallg/?aggﬁég Gnd

enzene
arylamlmnalmeem aﬁqoxndeqohclh@l I&iim, ssdpmra@d mouassallm saétq: bionethiloottiyd end

t-butyl dRis; Bt aliiel ﬁ%ﬂg@%dﬁmﬁa‘?ﬁl&e @Bt%ssgjgh aife E@E%E@Qg?&f, mbAlf

pr ocesses descr i erein carrie
hydridessipglndgodmtmehydedep potassivmdry drigerangd fithdem hmgidp,e@d meyal dialkylamides
e r
include gogﬁmtlil{eglg{bﬁ%é%ylw Ee{]ﬁ oglé%tlgkl gthﬁ - Px%?ﬁ e;g@% t bu trlmethylsﬂyl
and cyclahekybwibstituied poidest s of t he r eagent s and soI vent i f

g&%‘?‘%@%&-%%}ag%%g%@e %ﬁ?‘%g w grt{?c?(egohg@\%éng ?ﬂi‘é{% stereocenters).

All steregisombrer i lcasrepargivimensindrdipstereaebrs, erclietendad piles o@h@twm indicated.
CompOLﬁﬁg&ﬁﬁéj%rest W@e&ﬁ&ﬁ#ﬁ taiﬁqgrrﬁrgé%n&'llg %ﬂsﬁtﬁte fcalu)}?atoms can be
reacti o e.g., a high acti'vation energy barrier nay
isolated freenticel lyeagtiveent racempefpmsu Meethods oiEhayy tetragbatecoppienlla netive forms from
. . . V
optically &L€§ ﬁaélgg Llsmgagg: grg wtacgﬁlp lgggtagtr LORR @ﬁ%er S%ﬁgﬁ pgﬁﬁé@g %U%Irt%rgs or
by sterepsgleghiyesphesisenper at ure. 5 The reactions of the
@B@ﬁ%@eﬁ&% dgsgﬁ@dlllgl%% c]af? B@ét&e&@fact% S ((qlrtfl tg Qyén I‘E&tlglll gtartmg
or under an inert atonosphere. plca r eact
with oneesrmess eltinalrepgeagentichedin qoe sdigeisemerHemms ameodyetiibat asmlsoamm,hed in
one steréo@s%ﬁltef Vﬁle\%a{cﬁon @a'n ﬁJe Qé}ﬂué}&i éﬁ@l{ ﬁlhﬁﬂe &H?} uct §f‘ tHQreact OoN s bstantlally
alr-sensitive synthetic techniques that are wel T SKho
retains opg of nere shirgl fcenders presentiz the sraﬁtnggmer@ﬁb ddiE reastion can also be conducted
such thaPth§ Bf%'aﬁ‘&' fhe %act?dﬁ@f?t‘éi‘ﬂg§ clﬁﬁpce‘nféy Qlla‘y i€ s&t@ nt?a‘iilg d\)eﬁéh rglatlve to a
aci ds or bases to 10 effect, for exanple
correspasfling chjead Fanéat present in thystasting wetarals-on of salt forns s uc h
as acid addition salts.

salts.
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Exanpl e aci ds can be inorganic or organic acids.
I norgani ¢ aci ds include hydrochloric acid,

why@sobmueii ¢ aci d, sulfuric acid, phosphoric arCTUSZNE001020
nitric acid. Crganic acids include formc acid,

cetic a ianic acid, butan g
b iohut a0 UﬁaFéOnIl]lIQC acrle%o crc)) nﬁlse can bgu 1%(}] ?1%[ b any, of npmerous methods

known inelrezaein eﬁsulxﬁmplle me&md dhelhudes ﬁdctmrrabacmmldlzam m;tmgpu"‘ohlrab kdsalving

acid” wglgl:l ‘an 8% %g%%cti?g glt-g)%mﬁléf( agi;c %cig.géluglablﬁ res%/lvm% ggetn{ggor Cfrac’aonal
recrystaditzhtamone:hode b, fonexaaiptzi optmailychc’étwchct!ﬂe,csadmschedb it L forms of tartaric

base t hi u ydro e
acid, dlﬁcetap‘%?fla 801§ pdstfegzoglitarﬂ% oll)l(al.l’l elp; a? dt ﬁ%ﬂgz na%c%:der%Btlc ac%d or the various
opticallg Gxﬂhvel cangpbizolfiaticegcida mubhpxs uasmphmnutfamb acidt @thelﬁesmbvmg agents

suitable%@%ﬁ?elﬁg&{/sgﬁ E@%gg 1%%‘[110 ) 1{10 ﬁgdee stepeg softtriea lgﬁﬁrﬁk" m LE d to,
methylljm:t}dﬂmmﬁ (al,gk)ﬂlaadrﬂdﬁmsanaﬂlaﬁtereamymcaﬂy mes formh)e@-phenylglycmol

norephe%fme?réélﬁ ylimel quclnel%\(ljy?eg):,l?iacsrﬁliteu ltoﬁeixgjlfe{’ﬁn] %rlln% pgt(ﬁ:\ S11'10u ngdg'l%%n% and
the likei ncl ude SOdI um am de, pot aSSI um am de and I [ th| um

g{% g@g c n¥ o rle(sj gas’n] alsto lélgrgﬁé (g.l gelugcyn opa c% unrn packed with an

e an
opticallg haivik yelsalmng egent (erg;ldmﬂteol:femszylpheratglycpml @ssabtlﬁmhgwlntsslvaﬁ

py n- butyl, t-butyl,
composg?)flr%{% cﬂe’f‘%{ anQan %18? nﬁ rf) substituted am des. 25
mamoumip mdﬂngie geriftzetonan elsanmchde tllalscaegeﬁn’éatomszoccurring in the
I

differer@ m@ssi 1mh1661deﬂorlﬂ=mirelﬂs, itdpes wﬁlg&ogmﬂnd&d@edtlum @uimgtsmdts Of
the pr ent nvent ti.on rhat I
S(P?B?B?r{edg tacecar %ﬁ'tﬁ 6 o il o{rlr%n cgg %I(S)% n%fuﬁe %ﬁ%{ﬁ'&g& fohrﬁsg SLtllc¥1 as ﬁto -enol
tautomeas t Taw@netic famne mndaeﬁmethbr%toh stdscaﬁm Idehed ihto ope @plal’os approprlate
bstit tically active forms from optically active starting
Syt eri al s are known in the art, such as by resol ution
Oifhie pRE@rinvention hlso @sludes sald Griny ofthecammehdsaieiovibed herein. Examples
h roces S
of salts z%/ lgg)g%:f% é%cg[ld\e/ ,el;:l)lé ﬁrg ttslﬁ‘l%%&;?o %Lﬁ%%z\ﬁlgﬁ Ur%élgéé ?c‘iug %’ﬂg ?gt;‘asm regmdues
such as\iniiries, @ti@li of orgoriesatth ofaaidlcrresauyem mch enearipixplic doidsoamd the like.
onmer_faorns a NSRS Hetd
Genrs S PR R B g Rk B PSR B TEfe
amountb biawitlt Aneexpese df.niad: desfred dabi-forprng inorgargigrsirganici agid| oy base in a suitable

solvent ) :jia}a}{o?%a)?n qa%onsmf) sc?lveﬁtt}sl i% s o? ?ﬂfgﬁg g%ltg LRSGMd ih ﬁe};zzggton 'S

eria al'so be conduct ed

Phar mcﬁﬁt_tt&ldh%zdnbml 1. M@@t@ublxsbﬁlgﬂompare'aEaﬂtqmnPa;,olr%élpn $418 and
Joui‘nafoglpzza"mé’g‘feu?’té% :j?cztehat 6é %ﬁl d af (teéécgtn#'%h oM j 1s 1936%0&5% l{eﬁén@w M“ference in
itsentisstyarting materials. 27 WO 2006/ 076455

P U82006/ 001020 | d i ' f o

SBotiRaL: eamepaeion e S sEirahB RS froBl i MR heren, the
usual isoRtibroghel pbanﬁwuom pperdtionsguch as/hm@n‘azrtimlneﬁltretidmoﬁitﬂaﬁ@mmééphase
ex’cract18r(1:,areg;;trylls\%n 1zg cgne%hré%gtg%]fié@a %;}heg@ e g%esa t{ofq%)rla{tfﬁng ldé’s'lrg(g
productsr gam c aC| d. Suitable resolving agents for fract| onal

ac}e 1% gntaOélIW ﬁ%% ggsg%%tnbg%ie e%ug@%? }(%ggk'? aﬂ‘h&ﬁés Gﬂ'le fdllowing
examplagirel pffc;iechfoetlyabttaawe purpeseq eidire totleenled tot lamit the urwe@ttﬂndﬂ any
mamerggﬁogg lgl{ ﬁ%i}ﬂg tl?ei’ a\;tr(gl l'rgadﬂg &e‘ii?ﬁn%z%%t\)aﬁetggf X ngx{hté hﬂ?&réﬁ%&r%ﬁlch can
be charged amnmpdvidfiesiid frioki esseatalbr theQameresulssol vi ng agent s

suitable for fractional crystallization methods

i nclude stereoisonerically pure forns of a-

nmet hyl benzyl arnine (e.g., S and R forns, or

di astereonerically pure for r5§), 2- phenyl gl yci nol ,

nor ephedri ne, ephedrine, N-rnethyl ephedrine,

cycl ohexyl et hyl am ne, 1, 2-di am nocycl ohexane, and 10

the |ike.
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Resol ution of racernic m xtures can also be carried

out by elution on a colum packed with an optically
WwWa@ewkwesssesol vi ng agent (e.g., PCT/US2006/001020

di ni t r obenzoyl phenyl gl yci ne). Suitable elution sol vent

conposition can be detﬁ ' gy one skilled in the
art. Conpounds accor di i nvention can al so
Examplenncl ude al | isotopes of atons occurring in the 15

prnariy St SR e oo SRR e RSl o

di fferent mass nunbers. For exanple, ‘isoto of

hyqq@gﬂﬁhi nclude tritium and deuterium Conpofin

accofding to the inveﬁ¥¢j£$can al so i ncl ygg-tautdneric
t

uch as ket o-enol autoners. Tautoneri ¢ forns
in equilibrium ' '

forny appropriate subsji ﬁtion. 20 The prgp
i nvegtion al so inaLwﬂaL:éuJ_iiuim;of t he cong
deg€iithaed herein. Exanples of salts (or salt
i ncl@de, but are not limted to, mneral or ordanic
acid1salts of basic residues such as anisnes 07 Al kel i

or organic salts of acidic residues such as carbpoxylic
6 la @8rredasishehdien dfizkinoro-Garthykhlfgnylphéry] bakdzifeding. 083K &1d eq)

o RS R 25, AL RS BEu BB 0 st

suspensid@Sf étﬁ(ﬁkyﬁﬁihp}eﬁ@mmlbﬁtgntnl’ec(ﬁ G g, 110D egavalentshini moktipmol(d k212

o e RS AP, P B
cooling Rafred i aidition hizhiseemaaepléted e rS{c’nma&s}re wat dhlrle(li fo,r 1 haeiat -6° C

T VEY T PN e

hydrazigtf (IMHPLL pesk drercratipal 186 4d Shherﬁ i(20. ﬁﬁ3 Kej wassthoedistilled pfif the
I ret Upgon carr out e I
R TS T e

volume U hkddesults] naikiucwandedodirectly io dlteinert sgper at i ons such as
concentration, filtration, extraction, solid-phase
extraction, recrystallization, chromatography, and the

Exampleike may be used, to isolate the desired products.

seamof 5 PGB S B A SsAR Bigo+

d]pyrimidfnes-eak @pr |IIustrat|ve pur poses and are not
intended to limt the invention in any 35 nanger.
Thosgeof skill in the art will readily recognze a
vari et noncritical paraneters which cH

change nodified to yield essentially te

r el ’i\é WD 2006/ 076455 PCT/ US2006/ 001028

Exanple | Preparatlon of

£ 1 uor o- 4- net hanesul f onyl - phenyl ) -

ol e- 4- pnitril F Et0 H2N
(I

3 Oég\Me 4 O&E\Me
To the concentrated reaction mixture from Example 1 containing pyrazole (3) was added
formic acid (36.3924 Kg, 40.0 equivalents) and then water (2.832 Kg) at a rate sufficiently slow to
maintain the reaction mixture at 25° to 35° C with reactor jacket cooling. After an additional 6.345

Kg of solvent had been distilled off the stirred reaction mixture at atmospheric pressure, more formic

acid (1.8245 Kg) and then more water (0.564 Kg) were added at a rate sufficiently slow to maintain
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O 0 13 A M 5 To a stirred suspension of

2-fl uoro-4-net hyl sul fonyl phenyl hydrazine (1) (4.0336
wE607@8) (commercially avail able from e.g.PCT/US2006/001020

Peakdal e Mol ecul ar, Ltd.) in nethanol (12.7723 Kg) was

spensi-on nitrile
e renclBF Elaffe "B Bl Lo SEpL ity 3R RRAPR G biphue
volatilegyre dlten distiB¢deofBthé §tircid equction sixowe dt@tnmaphetia pressuteamtil a reflux
tempera’rlgéa ?1‘ fO%mC&gfaX gcllluev?]d51 tAfa%‘ I(S)]tx::hglrl]rg Hggﬁ% éghﬁe rg%f &f i Jtugg ga{%% a product
4): pyrazelaﬁ)lfmlmpexk arceratiast §70 Ar &tle drdy othex’rttetaacta‘de comgpo@erit GachmdHPLC

peak arga I'bglut}] %ﬁﬁfﬁ] tpaodrgc‘c é%\/ )Xf{e%)%y ?eagtgci% énlzcgl)re is co%edg?oténiz {%ﬁlg}; E)l °Cin70

minutestiwht€r (10.0K g isesddedasrdahopredifitated. prcﬁDbt\lEﬁlter(cQ @aﬁﬁ& @itK@)° C water

(about m ﬁlnt][)?d %I—? B#tél egﬁhgfltfr tt%lg\eﬁ ﬁas? gg{éa ngecf]tg \?ons?an wesight at 45° C,

<40toﬁrl’b6}ﬁoxaﬂ)é}f>r0<ﬂuctd4§a original volunme. The resulting
m xture was used directly in the next step. 15 Exanple
2 Exanpl e 2A. Preparation of
Example-2B2- IfHetjﬂﬁﬁoﬂom@hﬂfb@&uhﬁamﬂesmfbﬁyyﬂ)ﬁmyﬂ)5-Scﬂlhytﬂ'b@ymzbmp 4-
9111,\# d] pyrimdin-4-one (4 0 NCHN NN/ \N H2N
d]pyrimjdi RFL"(“?: F3OJM40S M 0 To the concentrated

rﬁﬁﬁﬁﬁlh@'ﬂe;ﬁ}aﬁbwbﬂq wamhﬁeanm véheie thORIatediréd@tigyhiAmd Was held at a

holdine E U ARE AL SPuLReh oo AD oy STBABEREPPGE SFVPRIR o () C99%)
In this giefafdtioh,@Atihyurky iawnttﬂad amamtnaun(ztfhlerope ﬁl@ihhl&ﬁulfdnxl-p}fe&ylﬁlH-

pyrazolgd gt il oig aimis e tgved l fish i R LT pett &)y s inpppe

preparatifiofStt dofitaithgria 501 Qmmuﬁﬁﬂd&)yaﬂdﬂbﬂﬁb&ﬁhﬁng i fpimes adid €5 mL) for

re formc ci.d .(1. 824
sbout 7 Agi i oy P Bl “ATPIa Pt Socti T eh RIS/ L gresenc
of 4a asWdlNds abdut a2 uiYAnRARKGIF 0 B4mbroPGhéthisz0HhAGheRD)- S—fdﬂmylammo 1H-
pyraaolE e oR e AS A E: PSP o AT b S 6 AP PGl o coure
of the réffighgdhtldséchilly@binplete@osiersionaths hetdeved afnermh)otuisr e at
atnnspheric pressure until a reflux t enperature of

C was achi Af t I X
Exampficat: PRSRATIRE £ %&3%%1’0-5 “BeBisteitopphppDEL vy Bygspquis -
dlpyrifiRak4d3he@)rati o of 670 : 1. The only other detect abI e
conmponent had an-HPLC 5 peak area 0.41% of that

product (4). Affer e reaction mxture |s cool from
reflyx to 0 Cin 70 1 nutes, wafer
@agded? and the precipi ed prodpetol; %‘mfcl‘c}ctde /e
Ashed WNEOH0 € wat about 4D Kyyatap®i |t 8,&
e B SEPCrb teflwal 14N atnT east 5, | and 105€n dr| t N
st ant weryht [at 45 40 torf to'_Uw de produgt
SO,CHs
SO,CHs | SO,CHg

To a one liter, bottom discharge jacketed glass reactor equipped with overhead agitation,
reflux condenser and nitrogen blanket bubbler was added (2-fluoro-4-methanesulfonyl-phenyl)-
hydrazine (50.0 g, 0.244 mol) with the aid of methanol (200 mL, 4 vol Eq.). The resulting reaction
mixture was a light slurry and subsequently cooled to -5°C. In a separate vessel was made a
suspension of ethoxymethylene malononitrile (EMM) (32.9 g, 0.270 mol) in methanol (205 mL, 4.1
Vol. Eq.). The resulting EMM/MeOH suspension was added dropwise to the reaction containing (2-
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10 Exanpl e 2B: Preparation of
1- (2-fluoro-4-nethanesul f onyl - phenyl ) -1, 5-di hydr o-pyra
waeief02q445 d] pyrimdin-4-one (4) A simlar preQBRUSI000001020
of (4) was carried out where the refluxed reaction
ture was held at a hol di ture of about
ﬂuoro-47reet%@e@1faméwh?@mhyawl§? atIpip gkgﬁ Hﬁ%eé‘eaéﬁetbﬁva?f@ﬁuwt about

-5°C. T’h@reﬁf&o}y (128 was tHeR hblA| Iaﬁablaﬁtep‘anaﬂm SINof 1R stArfipUnAtbryal ((2-fluoro-4-
ntjfied

methanestll oy |-phspy)- %MW&W@%W?Wi ty%‘ﬁ%ﬁﬂ’?ut 214 brg The resulting reaction

mixture g@gg/ ﬁ@a@édﬁ% ée(g@a Fd (kéKMit DG haGis @ntambﬁplemsn@a;ﬁ@qb ﬁﬁerﬁbdlﬁfb Guinino-
0 eak are . ure re ti.on .o 4

12-ugegrde s e Y (oD @%—%&9 gl Pl onEdR Pregitkfoove) s

greater thef 999K ik reddtibOmMnGe ¥ed Wer SBpped t&neﬁﬂdryne@:b@idl&r 1411 Rouse vacuum

After each hour of refl uxj a S C te
(<20 B AP Em ATRE A O e IBioh e S 1B &5 wes
then disgdddlin SRmRAWRI(2F0EUH V&S Eq.) and sulfuric acid (24.0 g, 0.245 mol) yielding a

sk et TR DRSS LISV e 5oL o oL o

was conﬂﬂ&él (bow4-3 KU IMht YddH@mIos &ﬂﬁlﬁc gl sidgvell early @umplete cadvesion of

refluxing until esse | ete conver
mterme%é@ SEHRsY é%Ig‘é Fedrm hﬂ’i‘?ﬁ'} %“y Ehévi’%ﬁqu 120}8; 5RO ﬁ’i %ﬁo Fother
1ntermea-1a1|(a% alﬁhh@[-SZ ﬂumhgéi@%bﬂuﬁ&iw-lph@bﬁnﬂ ﬁy‘r&zp]l%@d:dﬂl}tﬁlybe ey dAnide as
well as ;Z&g *tlge ?@rﬁmu“é%gn% LEIV\g Aflp&%wgv ns{tﬁmeélateér&/z?a)/ ?rgf I}ﬁxprﬁﬁﬂ The
dlsappeM"nc:bQ@ glalﬂllﬂﬂ"l (2= ﬂutgﬁo I n&&gﬁesulﬁ@%n&l)%ﬁol%xylﬁ&md
a one liter, otto 1S

amice apQ BRGNS G 1 JHa TR g ULt preadioRiog gomplete. Afer
the reacﬁ@tﬂd@d’&)ﬁfple@d’l the @édcﬁ@ﬁﬁﬂtubé wikebledtodsP@ indvegergtidanl, 2 Vol Eq.)

f | uor o- 4- met hanesul f ony hen azine
ws oy a9 i o e RIS Vale Y HARATIOL 206 s g
exotherﬁ‘ib AMso r-Ebﬁ aﬂ&ﬁbbﬂ Wwilngake F@Gﬁdrﬁﬂlxt&lm w)@r)tlfh&;kWSB)war dddgioh maintains
lurr subsequent cool ed ta
rscton gE B 5 P R KSR B P AR PN L1 rescion
was alldWddas ﬁﬁrlf&ffll 1 Brs BENM)5°C 3 WasTiltefdd 2 Fkrativh vab quitveididn@doling to 0-

5°C ma)g élgblég]@ﬂt ]\]%eig %@é:akedx?adb%slgeg%i esq%egt(% )gg%({z m%vﬁcgw_'ed by sodium

blcarboﬁzﬁ@ (a@hdbluﬁg%f Px 180mMY3o 20061igredb ] R/ @ﬁﬁ@.@ﬁéghﬁﬂ\%ﬁed with water

(15 TS L0 O BB DY 1ol o

light tar/WRitd &Fakd GtRRE oMb ind (@ abvas 1 (OISO HREC Guiady. ThooMerallatolatryidld was
,, all of the starting material ((2-fluoro-4-
892A’rrethanesulfonyl phenyl ) - hydrazi ne) was consuned,
typically about 2-4 hrs. The resulting reaction
m xture was heated to reflux for about 2-4 hours until
Exampleghp| et e conversion to internediate 5-anino- 5
Preparatiéréof§ J-H?d&xﬁ-l)llﬁhhﬂﬁﬁ%ﬁb@i}mc ARRERYpropillHEspy(8)z ol e- 4- ca
rbonitri (shown in bracket above) ig grgates then
99% The reaction m xture was then stri peBng near
dryness unger full house vacuum (<20 tgrr)iwith a

maxi mum j t tenperature of 65C to ford a soft
orange sqlid.| The solid was then dissolved in fornic

acid (250 5 Vol. Egq.) and sulfuric ¥cid (24.0 g,
0.245 nol) lyjelding a dark red transpapgnt sol ution.
The solution was heated to reflux (105-110C) and held
until reaction 5

To a stirred mixture of 4-hydroxypiperidine (53.8 g, 1.000 eq), triethylamine (71.8 g, 1.334
equivalents), and ethyl acetate (498.8 g) was added neat isopropyl chloroformate (78.0 g, 1.1966

equivalents) at a rate sufficiently slow to maintain the reaction mixture temperature at 10° — 17 °C
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10 was conplete (about 4-5 hrs). The addition of
sul furic acid showed nearly conpl ete conversi on of

WO nioe/nEdas at e PCT/US2006/001020
5-am no-1|-(2-fl uoro-4-nmethanesul fonyl - phenyl) 1H pyraz

with reagjto?_}néke? @cfo?gg %ftér tﬁe ad 1t10n J;bﬁagré 6 n%ptle%/c{rﬁlﬁ ﬁ%aﬁ’wrﬁ m1xpf_r?)‘9/?sas?rred at

20°C fop[l @haturs; sihonxyter @ OQg) ‘daseaddﬁieamlsﬂle I‘ﬁBﬂﬂlng&SlXﬁll‘EEW?.tsl stitreéd for 15

h k
mmutes%%%? tﬂggh/as () e_?: e?_e'fg_rlél{eclj V\Eléenqrga%ﬂl'iaglasggvvgg gﬁ%gg P’Vgﬁ JONE &50 -gram-
portlon@famwm%-ahue(oﬁs NhCidystidingedriames el 150 myh bﬁhem@ﬁa)atlﬁgklﬁ)aQMus

wash. Jgiltetrﬁ%n wasoun Iw%tera ﬁOﬁ é%ﬁ*eg)rr%aglﬁlg nsg maal ?{Jgrn%g£¥fi %l?ﬁ%on ona
rotary ewg®ratn a‘pieditced pné.fsherto piokige pduxit (2) |091\l\h§, ROMplyeid as ligheamber oil
0f 96.8 ée;{ali%%yl l%rb(?" 15 sH ﬁa%lo\fll\a§ hg:s%(r)d % d)td? 3139 (g%ggtgﬁo]fro g(z)ive a’'95.7 %
recoverp pigwoduict (@) asareolovtatsenil oaﬁezcteﬁddm slllswly as it was
slightly exothermc, also rapid addition wll make
reaction m xture very thick. Slower addition maintains
reaction stirrability. Hi gher tenperature additions
may all eviate any stirring problens. The reaction 20

was allowed to stir for 1-2 hrs at 20-25C and was
Exampfeid t er ed. Filtration was quite rapid. Cooling to 0- 5C

Preparatlﬂzﬁ of 43& (Tp F@% n}etﬁl &e%/ l&)n lglen qbgﬁ Lpl%razgfoéy\?gﬁﬁé%dm-#

yloxy]- l@quurhwb-cﬁ%pxﬁlncmwammpylbsjen(é)Jt ralize residual acid.
Cake was again washed with vvater (1 x 150 ng) apd
over ni ght, 65C, ®% e vacuum (<20 t9fr)

[

rd 67.4 grans of dr ght tan/white othhe
npound @ about 0. OA) HPLC purity. T eral |
yiigl d was 25 89. 7% |Exanple 3 Preparat{i on of
4-'PLlyd RXy- Pi peri di ne-1 {Carboxylic Acid |sopro Est er
HO 0( N9 ONO9 OH 5 30 To a stirred
F4 hydr oxypi pegidi ne (53.8 g, 1.000 ¢q),

trie ne (71.8 g, 1334 equivalents), et hyl
acet ate( 498. 8_g)_4aas_a.dg.e_d_n.e_a.t_|ﬁ.gpropyl \
chloroformate (78.0 g, 1.1966 equivalents) rate

suffg e tIy slow to maintain the reaction m Xxturlg
r@t Fe at 10 -17 C 31 WD 2006/ 0764%5

PCT/ US2006/ 001020 with reactor jacket cooling.
the addition had been conpl eted, the reaction
was stirred at 20C for 18 hours. Then water (100
was added, and the resulting m xture was stirred
15 mnutes before the phases were separated. Th@’u Me
organi ¢ phase was washed with two 100-gram porti@ns

@‘us%)go;?)ﬁ a@o@fa%&kﬁaté\@(B&PKg Sit 1718 E(ﬂgvafléﬁfs) gvés émde t%ta stirfd

re separati ng th éueous

0
suspenqun@é(‘l) (&390 Jigs ho%qoerval(em@rl ynylphvép@eg(éﬁw Iﬁ&dsléw\mvwalenw)
and 4- nﬁ@l?&ﬁyg[{}%)gﬁ@@él Bya0k St b [ad duﬁﬂ:le‘ﬁﬂy Sow &@ﬁ&?bﬁ;rﬁl(@ﬂ%t@k Hixture at

ressure to prOVI pro uct
20-30° Qyitly rapgtoy ng:l@§ coplng. | Hietresalie puspension gfas spgred f(%3,9ly1p1plgt§,s ghgbout 25

°C and t%;'f heg.'eé to' JolL b (cqn; eQ)foutttQ'b ﬁo&‘rg ugl QOI%&WchP/%xﬂpégerﬂ%? I)Q:arboxyhc

. torr ave . % recover
acid soprop e P (BR@. 1801 Kec 15901 exthealonionia A-mdiamannalg (.0302Kg) was

then added to the reaction mixture at a rate sufficiently slow to maintain the reaction mixture at 45-55°
C. About 1.5 hours after the addition of (5) had been completed and then again after another 1.5
hours, more triphenylphosphine (1.4856 Kg, 0.4500 equivalents and then 0.8897 Kg, 0.2695
equivalents) and more diisopropyl azodicarboxylate (1.1445 Kg, 0.4497 equivalents and then 0.6894
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Exanpl e 4 Preparation of

4-[ 1- ( 2- Fl uor o- 4- net hanesul f onyl - phenyl ) - 1H pyrazol o[ 3
WO 2e0dppsss m di n-4- yl oxy] - pi peri di ne- | - car boxyPCT/USD06/001020

i sopropyl ester (6) O\ /O 00 O~I" HNYN \ / \' N

I N .N Y FO, OH5 N n N 4 0-O- N6 F 15 .
Ke, 02{5SIEH 3y B LRy Faion (P8 19 ) conngods Be mishaned
at 50-55¢ QUIAfR} ghdtissix e hatd efistirtngpat Biat tempetatuLhp €6)S (4) HPOLC dedl) area
ratio wa% gr:eg‘rggtgax% ;l, aflad %%%iﬁgéb%\? lgTeynt Ehgcjdt cgalalgyc{'néj %T%Q Im%%ure to 0-5°C
and stlrfitlrglm U:Hayﬂeﬂpérﬂhfé|fbﬂ’%ﬁ(lt2féur7184r3 i) crastalized ﬁioﬂucs N\faﬁ ﬁEér&l’J Washed

sl ow to eaGtion . m xtur
with 4 PO oL DA £rig e BTt HG- Qo Enfert gsraturs)
and thel’f]ltebﬂ%tglﬁzd‘d(ﬂg)gﬁggmépgﬁ(ﬁﬁloghe @bopts RE aBéht Qzam)d)ytch@mg to 2° C and
. . heated to or, a
stiing, 3R GUURHBIRF P gy 1B P P e o PG it with
4-meth}§1:5brpﬁ<%mz 9898 K g, 1° (1)5215 thet Gith watee (10SP53 Kg, ambéjem(;j temperature), and
- et no was .. thep., o the.

then recp P RORERUGE ERabteg pae 2 SRPrD Spelines P otogre ol
temperaﬁiﬁé foir about t Sigourse AL k@i stilligtdipredirt wekcoBéetedBy fipaish, washed with a
2 C mig ot el iepa b Rap st OlgF B g AT el i

70° C, didt@ﬁ%bﬂh@%@aucn@) (3L42%8%G, K% Pieth00 equi val ents and
t hen_ 0. 8897 0. 2695 25 eqU|vaIents) and no

dt sedprrension whsandisks 9% atigilprymapagrps f%@%ﬂbedztaé*rs example except
for the @6 B YAF 8thS soMilt 41a90rtRn & B9 4dditba ompﬁggfﬁfheﬁﬁﬂﬁ@IAD and 4-

PCT/ US2006/ 001020 . .Kg, 0.2709 e | ent S%,‘UW%[Q @gl %
hydroxypdpepifige-S cribPBdCAEd SOPIRY TFRE G & eI SLBFAT LG TP
efﬁc1en9§e ’l‘lﬁ'nﬂﬂﬁ}il@@’?stalﬂiatl&oo&@tﬁn frﬁfntp@éwc&b Qbﬁatuﬁﬂ of e BnbI0L) Bas

st |rr|n% hat tenperature, 1 1§#€'%ﬁ‘§ n
replacei)@awa%l%g‘ys %lg%qtlsn erdoolpliaat apuepyian V@ntfl % 50 g digher
overall g@ﬁl a8 Yukddehd phfie) BYpré@Rt (ng the reaction mxture to
-5 C and stirring at that tenperature for about four

hours. The crystallized product was filtered, washed 5
Examp}’&'éh 4- et hyl nor pholine (4.3802 Kg, 2 C) and then with

wat er (10.4754 Kg, anbient tenperature #g gq
Preparpiiesy §fdr Ghlpror k(- ﬂwﬁﬁﬂnﬁeewvlfﬂwbhmnmé pyyazoal v@ﬁl’ymldme
7 about 75 C) by cooling to 2 C and stirring at that
tenperature for about two hours. The recrystallized

pr oduct filtered, washed with 4-nmethyl norphol i ne
(4. 5898N 2 C) and then with water (N&X955 Kg,
anmbi ent/ t enpenat ure), and
K \ ) Y
N>y ‘
F > F
SJ
4 Oé(ISg\Me 7 Oécll) Me

POCl; (379.1g, 2.59 mol) was transferred under nitrogen to a 1L round bottom flask fitted
with a mechanical stirrer, a condenser and a tube connected above the condenser filled with a drying
agent (drierite). 1-(2-Fluoro-4-methanesulfonyl-phenyl)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one
(4) (100g, 0.324 mol) was added to the reaction vessel, the contents were stirred, and a slurry was
obtained. Dimethylformamide (DMF; 9.43g, 0.129 mol) was added, and the reaction mixture was
heated to reflux (oil bath set at 130 °C). After refluxing for 3 h, an additional amount of DMF (9.43g,
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then recrystallized fromboiling absol ute ethanol (35
Kg) by cooling to 25 C and stirring at that 10

wo eosperadsire for about 18 hours. The recryst al PCZE82006/001020
product was collected by filtration, washed with a 2

0129 iy RgShile P SRR SO R 00 Bty o
t0 55 °C4Gubsetjiently, apetonsi(21E L )0whscitlddds JThé Rt Yatfurth& Eo6I¥d to 23 °C and a

prcipiely et i B e RS OBl TP Gl S BtnBlproton

dropwisk @dditidieintede wdter [HE La&/ith kiérrisg | Dirirly tieenpheiudy the dmannad @mperature

ws kel 2 ey B S Wi B RRBE B R PR et e

methandsblfonyWbieniil)-¢ Hhgreeld[34-d]pyrémaidink (1) ryantlizedbwabf the quenched mixtures

o oS R TR B B RS, SRR vaer
X 500 oiIepl (36 eghebys NaEKIOI@D B 500 yieh) Al wast (200 5000mB) itk ftre was

agueou ol.vent m xture ich.resulted in hi . .
neutal 4 e RIS eR sl o] ST F Py OB B payed
methyle® cHExadeb @ L Prihp adsaltin®mixdire was filtered to remove any residual starting

oL o e e oyl ke,

rotary efapofaticl) Mider reXdv pleéduie3 Pealie:. chigtallZzedBomlie)hewms solution and was

ransferred er.nitrogen &1L round. bott I
e 415401 662, PR S hANRE 96 el BV AR D e
400 M}g, tple) s&rs&@sgu?,gmlbpgm §sh eHCANHE N6 (mf IH, [22dDy8.1H(sa3H, -
rying agent rierite).
SOZCH@'L‘(“?;-SFll’eﬁd%ﬁgﬂlsﬁréi%‘é‘ﬁégﬁl@%ﬁl}l-phenyl)-1,5-dihydro-pyra
zol o[ 3, 4-d] pyri m din-4-one (4) (100g, 0.324 nol) was
added to the reaction vessel, the contents were
Example§ rred, and a slurry was obtained. Di methyl for mani de
AlterndtOYFepahtid s Of 4-01- 228 u6- 4 meaanadHel-phad )t 1T pyeaclb 301
.mxture was heatgd 0 refI%x &oil batq set at 130 C).
dipyrimidinsd-ylogylrRiRsrifine Grarkoxylicatid spprenybesss” Qrount of DVF
(9. 48g, 33 WD 2006/ 076455 PCT/ US2006/ 001020 0L _10Q.
nol )/ was added. The re er hT/ﬁixture was refl xegT?;r
anot 2 h and then gradual ljy cooled to 55 JN
sd uehtly, acetone Mo . nl) was added. Thf miXture
wadl n’ner cooled to 23 Cland a precipitat
obt ai ngd, which was is d by filtration. Th
filtrat WIS quenched by |sl ow dropw se additi into
ice (1.5 L) with sOHrring. During the gyench,
the intefnal tenperatures 5 was kept at 0 ON&T \bel ow
by coolling wit ce= . duct Q\ J \
4-chl gysq- 1- (2-f 1 uor o- 4- N N
neth&h%§wwfonyl-phenyl)-lkbpyrazolo[3,4-d]pyrini I ne

(7) crystallized out of the quenched m xtures F
i solatgd by filtration. The solids from b6th
filtrations were conbi ned and washed with wate X

500 L), 10% aqueous NaHCO3 (2 X 500 nL), and watler (2
X 500 nm) until the filtrate was neutral. The wgshed
solids were vacuum dried overni ght at room tenpélaMare
and di ssolved in 10 nethyl ene chloride (600 nL).OThe
redueh¢ (Lol nwastiiansfermwel so 4 # ILtjenketeld teactioe vesse fing witk s ingbolzgnical

stirrer, Ei%réaéetnlilﬂgt and a temperature probe. 4-Chloro-1-(2-fluoro-4-methanesulfonyl-phenyl)-1H-
pyrazolo[3,4-d]pyrimidine (7) (97.0g, 0.297 mol) was added with stirring into the reaction vessel
under nitrogen, and a slurry was obtained. The carbamate, 4-hydroxy-piperidine-1-carboxylic acid

isopropyl ester (5) (66.57g, 0.356 mol), was added at room temperature. The reactor was cooled to 12
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15

20

material (4). Hexane (200 nL) was added to the
filtrate and net hyl ene chl ori de was renoved by rotary
weraporass on under reduced pressure. Product PCT/US2006/001020
crystallized fromthe hexane sol ution and was
°C and stoU uinetﬁﬁ?gu{o%dg @7%88 d%@gl{ﬂog)rs\gaas agcg)e mm;gﬁl’rﬁé Q'El: %?er Hmperature
gradual]ymzcreagmg 3% °Qdg: t88n @)g)then_m{ T]mn th§) inteBralii@mperatufichyas Arought down to

23-25 (g .p"glge. 1{3{&1]01:5 H’lxté'é bwatrﬁe:itl‘g]l'?‘&( sﬁ%&rf%ﬁwigtﬁreﬁgﬁ)tem%?&&re for 2.5 h.

ectrospra
The pregipitai¢ fiom ¢heppaspion mixtue wa filtered, washed with toluene (250 mL) followed by

water (3’452!58‘%%27 5%1%9%?%@ EH% %@ﬁ@v !1’( o gnﬁgr%fﬁyé )T ydh@ .{oﬁé gl'o(a%& was

pl peri
slurriediits BSHb($P) még tigmorh mpetat®, filtered, ahd whkhvd Nlth M'atdr 62 5 13() Okl e

o G115 Aol sty b Spind 0

resulting elaarﬁplghom‘e@wdualﬂyt ¢oeldd fi obm aemr;emtwtm Tleel proxiuict (6perystallized out

wd v PO G RO B RPSRDr40°C, 20 pr g provide 105
g of progyat §m ¢T43p)3 BPLE) qyyb'mm>d9%épt(rl‘l>) by 9FakOga). olrmmmsmkem MHz,
CDc13)%‘§d6%g g"i’ht Ry glﬁf 47 @ 091 S a?ﬁ;%foﬁ)rﬁ%ii § 15, wgd&&) 4.95 (m,

urry
1H, CH4CHYCHD,8y9 10 2Hj -diHh9; 3 37c(ar be-)ﬂHzc) atd @, 25 -5eMELNRYWP (m, 2H, -

6 ) added at
), 8Bl e AL R P B T e psf i) mie s
(M+H).2006/ 076455 PCT/ US2006/ 001020 C and SOdI um
tert-butoxide (37.09g, 0.386 npol) was added with
stirring. The internal tenperature gradually
Vadowaseiifidatord 4f Ge duention, anddxat foeliase déEhrelndﬂlhxeln will be apparent

to thosersgilgé 1n%h %f ﬁ? e? %tfgrrgg%%éegcr{pﬁlmg %u%}} m? 1ﬁca lon % aglsoS enc-ir ng fall

within thd scbpmfb’f]ﬂﬁeeippﬁidad ciniensf Bach Rf&erve citeblie tl;erp&rsem: |ap1ﬂicmcﬁ1rm m
(COrD0 Eeg e enceltlil gnt\/\q?\afi |tered, washed with toluene
p’(a 61 n) By E Yt er (3 X500 n.), and vacuum

dried over n| ght at roomtenperature. The dried solid
product was slurried in EtOH (500 nL) at room
tenperature, filtered, and washed with water (2.5 L)
until the filtrate was neutral. The washed solid
product was dissolved in refluxing EtOH (1.3 L), and
t he
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resulting clear solution was gradually cooled to room
tenperature. The product (6) crystallized out and was
w0 s@barads by filtration and dried overni ght i nPEI/VSIH0&001020
oven at 40 C, 20 torr to provide 105.5 10 g of product
HPLC anal ysis, >99% (purity, by peak area).
What“(ii]RWEa *(Bruker 400 MHz, CDC13) 5 8.62 (s, 1H, Ar-H),
1. 8\ﬁch@sfornxbparmgalebmpciln%f](mmulam Ar-H)y, 5.62 (m 1H,
-OCH), 4.95 (m 1H, CH3-CH CH3), 3.91 (in, 2H,
-CH2-), 3.37 (m 2H,Rz ), 3.12 (s, 3H -S2CH3),
2.09 (m 2H, - CH2-), (m 2H -CH2-), 1.27 (d,
6H, J=8 Hz, CHI-CH-CH( Ss spec. (el ectrospray) niz
478 (MtH). 15 Varl( 5,5 Rf cati ons of the invention,
in addition to those ‘Bescrided herein, will be
apparent to those skllled in tk® art fromthe
f oregoi ng description. Th ifications are al so
intended to fall wi tgsi-\th pe of the appended

its entirety. 20 35 WD 260&
VWhat is clained is: 1 A proj for preparing a
conpound of Fornula I: NG R3 (R1) / ONRL
R5'~\ N NJ N R14 R16 5" R17 R13 | wherein: Rl
is Cl1_3 alkyl, Cl_4 alkoxy, darboxy, cyano, Cl.3
haI oal kyl, or hal ogen; R2 i.s -R24, -CR25R26C(O) - R24,
CR25R26 R24, -C(O)-R24, - CR5R26C(0) NR27_R24,
q?'CgO) CR25R26- R24, -C(O NR25- R24, -NR25C(O) - R24
C( O ® RAZ,; alk@ICOQ) alR24r, carbo®y,SyariRR@;.; halch By NR2Iw]d32d;,

o o8 BB R IEROPR D0y P R 0r R R R Oyr >,
NR27C(O)CR25R26 R¥, -C(O)NR®-R¥, -NR*C(0)-R¥, -C(0)0-R¥, -OC(0)-R¥,
-C(S)-R*, -C(S)NR¥-R*, NR¥C(S)-R*, -C(S)0-R¥, -OC(S)-R*, -CR*R*-R¥, or
'S(O)z'R24;

R¥isH, Cps alkyl or Cs; cycloalkyl, wherein said C;.5 alkyl is optionally substituted
with Cy4 alkoxy, Cs.; cycloalkyl, or heteroaryl;

R® and R" are each, independently, H, C,.5 acyloxy, C,. alkenyl, C;.4 alkoxy, C;.3
alkyl, Cy.4 alkylcarboxamide, C,.¢ alkynyl, C,.4 alkylsulfonamide, C,.4 alkylsulfinyl, C;.4
alkylsulfonyl, C;4 alkylthio, C;.4 alkylureyl, amino, Cy.4 alkylamino, C,.g dialkylamino,
carboxamide, cyano, Cs.¢ cycloalkyl, C,.¢ dialkylcarboxamide, C,.¢ dialkylsulfonamide,
halogen, C;.4 haloalkoxy, C,.4 haloalkyl, C;.4 haloalkylsulfinyl, C;.4 haloalkylsulfonyl, C;.4
haloalkylthio, hydroxyl, hydroxylamino or nitro; wherein said C,.¢ alkenyl, C.s alkyl, Cy.
alkynyl and C;.6 cycloalkyl are optionally substituted with 1, 2, 3 or 4 substituents selected
from Cy.5 acyl, Cy.5 acyloxy, C;.4 alkoxy, C,.4 alkylamino, C,.4 alkylcarboxamide, C;.4
alkylthiocarboxamide, C;.4 alkylsulfonamide, C,.4 alkylsulfinyl, C;.4 alkylsulfonyl, C;.4
alkylthio, C,.4 alkylthioureyl, C;.4 alkylureyl, amino, carbo-C;_¢-alkoxy, carboxamide,
carboxy, cyano, C,.g dialkylamino, C,.¢ dialkylcarboxamide, C, 4 dialkylthiocarboxamide, Cs.¢
dialkylsulfonamide, C,.4 alkylthioureyl, C,.4 haloalkoxy, C,.4 haloalkyl, C;.4 haloalkylsulfinyl,
Cy.4 haloalkylsulfonyl, C,.4 haloalkyl, C, 4 haloalkylthio, halogen, hydroxyl, hydroxylamino

and nitro;
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R3 is H Cl1.8 alkyl or C3_7 cycloal kyl, wherein said

ClL.8 alkyl is optionally substituted with Cl.4
W@bdoxye453. 7 cycl oal kyl, or heteroaryl; R5 anpPiCRUS2086/¢01020

each, |ndependently H, Cl1.5 acyl oxy, C2.6 alkenyl

Cl. 4 alk Cl 4 alkylc xam de,

al kyny 58 @&s a&ylapkwglﬁv ¥Q§lﬁ1§ﬁ1?6% s 2gY1O%Y, ‘34 @#@gm £1- m}koxy, Cig

gkyIAfCl ?AlMilﬁlH&) fCQ n)dkylc&@o)ﬁm@dek&! tdﬂtyﬁhlo@b_cﬂiaﬁldé)/dlz%raﬂéj/hyl Cia

am no, dj al kyl ami n

@gyggﬁ%ﬁm@é C@yylﬁgﬂgulﬁggl G- @@ﬂsggpqywcm éﬁyl@llo Cy.4 alkylthioureyl, Cy4
QIk?iul‘eﬁrl Gﬁ[ﬂ%oﬁiﬁ%lﬁﬁyl @Eba@mﬁlicﬁtlkydrwtf ' Olied¥ly ARrboxA1Aid6 @8Boxy,

Cl. 4 | oal koxy hal oal

ﬁ}éarnea%w)?b@?ﬁufyl rgw CYC(TﬂaHW ey %?Sil ’é\}l?ygamnp% ICF?F dlal@llcgboxamlde Cas
Iaﬁh@ﬁhlbydrﬁdimalde f@ﬁ%@myﬂ halé‘g\éﬁi rcqwhlaan«n@ ol mmmgh Cia

e A BTRY P B Yh s BB Ry, Beioe e detsfoepelis-oxy.
feterd cﬁllcﬁlf‘él‘ﬁl’ %te&dé?é]fcscaﬁ)@hﬁ Cile@fbaryl rlﬁ[@r(ﬁgl&rlﬂﬁyi , hydedxyB nitro,

acyl oxy, .4 al koxy al kyl am no
544 k%%%iflcl%l)é&lni’}lféoxy@heﬂyl %Hhi??‘}ni“ﬁ? SelEtscednprfliol; esd herein said

EXinS e, % Qc@ﬁmf@lﬁml&%lcﬁ éllHXS;,\’(t1§ i1, ayl alkﬁémﬂo Cig

sul , o, Cl 4 al %hloure
ﬁulgcmewdar%walkyléﬁ%fwl %a?lhﬂth@l agl S&lfwwal AN
@ﬂlﬂl@%ﬁﬁﬂ USerocyelit bl@'?éibc &M%Mon@e&r&kﬁ'ﬂﬁﬁﬂo&%ﬁ@phe@ afe
di al'k | car boxam e, 4 d|alk% %éocarbox

SPETRLY SOTORAMIBG to CHA S RHPOBPB 5 b s S0y Cr
l @q)élkDX}Cbl alk‘ﬂ' Qﬁl alﬂ{ﬁla.tmﬁ%l C4' 4 ME}H%(&”IL’[@HJ ¢2|5@}ldynyl Cl 4

hal oal K Isulfo ClL.4 h IoaIIyI
ﬁgqytﬁalffwmt% 1+ Ay F%’é"éﬁ Chwlfyéseﬁpny, egy@pg,glﬁ glkylypsyfl, carbo-
gll_ E-%H{oxﬁ l@arﬂ@é;%%%a@i?o@ﬂ ;-%?aIBC(_E{ 14521086¢100,L Q20 oaliRASkyl, €,

ac su

d
o, Gt dnliy Regase. BoReRy s TERSHS] ey aleedrgh Cra
@llo@lkﬂhhﬂﬁcﬁ &!lbﬂélaﬂkﬁﬁﬂfoﬁ%ﬁ & 4Ellhié}ﬂ|k§rlt}il@¢l%1b@1>yﬂﬂ|ibt€tbc dBB, 6

onami Cl. 4 If|
éidr&"}éi 159, sph?% ﬁ9‘i ph Oéﬂwn%crxwﬂﬂ Ribgreingsid %l 7alky
Al IhitbBkMAEMHE cackbptional®y dipbtititeyith B9 m@bstaﬁentsssalleaw&d)m Cia
car bam m doyl , cargo Cl. 6- al koxy, carboxam de,
cHioppaad hyd %V&ﬁ% C3.7 cycloal kyl, C3.7 cycl oal kyl oxy,

C2.6 dyagggk@gbpgnmﬁﬁ(ﬁ)dlalkylcarboxan1de C2.6
di al kyl t hi ocar boxam de, uanldlnyl hal ogen, Cl14

hal oal koxy, Cl.4 haloq? 4. haloalkylsulflnyl
Cl4 hal oal kyl sul f onyl &Rb41 kyl t hi o,

het er ocycl i c, heterocycllcOoxy het er ocycl i csul fonyl ,

het erocyclic-carbonyl, hetegoaryl, heteroarylcarbonyl,
hydroxyl, nitro, C4.7 oxo-cgcloalkyl, phenoxy,

phenyIrRY, wl RBpadirdeare Sthlﬁ(alé)ndaﬁIl}dH or5 dcyli, 0.5 acglogly, Cy.¢ alkenyl,

%R a%x , %kyé1 ‘;ly‘ lk%%%lbax % F%ﬁf%i feop %ﬂgflsdu?fonagr:lidé Cia

alldgysl Bk 1 GDM}ﬂkﬁlfo@il @, alkyis,\ @, @llty]lureyf;l:arﬂo al.kytkédyi o,

aryl sul ton car ba :
FetbaF g FHrCo e oy ALY oI ROy fioeen O
F’ﬁl’bﬁm}w anchaag®y IC, ahdoallofuifpRIC) yhaaatistsultfoysd, whilbalidylthio,

to 5 subslltuents selected fromCl.5 acyl, Cl1.5
DGO PT IS & gl kenyl, Cl.4 al koxy, Cl.7 alkyl, Cl.4
al kyl aibaé ace@flR14 rf, IRy ahdﬂiﬂfﬂ:u@lﬂiedmthﬂﬁ atbonaltk which they‘,irelhttached

L M T R —

G3id%-,&- Kﬂ’)(-ynenﬂ)afeb cﬁu(sadrgxdep isoatidnabty substitatad wltEBala’ gen;

2o o iy Cenidbin B i B Rl e g o o

@lky'fbul'f&{aﬁﬁdd,( Wbo-%—ﬂkoxhﬂiaﬂﬁkkmﬂa ehibbxyy byanQ]Q34 cycloalkyl, Cy.
hal oal kyl sul fonyl, Cl1.4 hal oal kyl t hi o, heteroaryl,
heterocyclic, hydroxyl, nitro, phenyl, and
phosphonooxy; and wherein s%%d ClL.7 alkyl and Cl1.4



al kyl car boxam de are each optionally substituted with

1 to 5 substituents selected fromCl.4 al koxy and
whyawoxesss or R13 is a group of Formula (A): CT/AUS2006/001020

R18 O (A ; R4, R15 R16 and R17 are each,

I ndependent|y, H Cl.5 acyl, Cl.5 acy C2.6

Sially {boxan@ie A;alagq@ob@;eroa@_l ogp]%ﬂnp(ly, fmd x@greAn sa1d heteroaryl or phenyl is

tkdﬂaﬁ §UDONARY dfh 1 625 ﬁlbﬁitlféﬁ&)élelect@qnéep’éh&)ﬂaﬁﬂbﬁl‘Qﬁ N2RKEH), amino,
-4 aI yIsqulnyI

QIR'S’/ Ipmo, €y alkyny! 94 aml{}%lhbl@g@g_cedglqg{gfgv C1.4 haloalkyl and
an1de carboxy, cyano, C3.7 cycloal kyl, C2.6

dlalk parboxan1de hal ogen, Cl1.4 haloalkoxy Cl. 4
hal oa%% vy B B1s ks §Y93A %glll'”pp?q}ﬂ” etexofry) or heteroéyclic éach

B@!l&ﬁll%ﬂb&ﬂ‘h@@ @ith 1 tﬁs%stﬂ@én@b@kl‘é&bd bR the rc@?ﬂs)@tm@ bf C1.5 acyl,
nltro two adj acent R16_ an ﬂkﬁ?et er

\Wiis ﬁC}’ilq?f@ %zfs@#@n)tloclmlkew,ﬂ—%gﬂkﬂf %1 allylaapagy Cif bcg(am1de Ciu

GitkyRRiodarboxBiiae G d afys@ebnemfie @, laucblsulﬁﬁﬁl @laJ ahq@[swfo@n, Crs
“heterocyclic % oup, wherein sa

ripisip -+ il Koy R (o -+ilky Byl grano; gﬂr'gqj%sefaﬂf%t/é&ﬂ%mlwde
Ralbege By anBj(ﬁ 2 |c léd:lkygbz ?di@ﬂdiamuﬁZC@ cﬂélkﬁ&h‘!’ﬂ)oxaﬁﬁe 8(32 p

al kyl y car boxam de, kynyl

Cl.
aivaklwlthwrmﬁﬂdae 2scipligydsuiiqnaglide, Em@;}kﬂfb@f‘m& & laféoalkOXY= Cis
QalRRNY C,. N Ry IsE8nyl, CY:HhRali¥lIfonH2CH, T C1.4 haloalkylthi
2086%%614455 P /SUSS%OG%OlOthZ{%N é)lngfzkpﬁ c;fm%qxa;r‘{ laeOalky >
thalogge heteay kb PygPHIclic #’y‘ﬂfH@HwydméﬂamWﬁe‘PE? phgny. gherioxy, and

REetr&HOREY WwhereinREi@ Y | alkéxy, OpLalgnad, |, MikslRsiol lﬁ&ﬁr@ﬂyly\pﬂehylihnd
to 5 substituents sel ected |ndeg€ggentl

RORIPXY aregaThRptionaly ubsiitgisd a4 S%fua}fwimeg] g e group
@b@dldfmlg @f'@ﬂ%ylh@l' S%ﬁaxy, @Malk'tﬁ;& O@yI kg, C; SikfAabimb oalky|

hydr H, cl
ﬁH@WTb%X%f*"e Foa%lwthlqsﬁrbm%i?y %&SU&&W%& %ﬁaﬁf{"“ﬂ Cu
SR SIS, &, Wikyihid, d1 palﬁym@séyl W?ﬂkﬁuﬁ?ﬂ 86in8tafboamtatkexy,

gr oup conS|st|n of acyl

TPRReRtite SrDo e 1M Kyt Slofindy ‘E@ﬁ@éﬁﬁ%ﬁboxmﬂe Ca
Q&aﬂq&hi@y&waﬁma@sdmm@mfénmawm mltﬂt@@mpp( ani ldgoalkoxy, Ci4

4 "al kyl sul | sul fin
ehal@% il - b‘ﬁ}qalkygﬁl?&y LGy 453?10@##?‘6 ‘ﬁ}(o@h Ce ‘!é;{ﬂa%l?{ﬂ}uf haJalkylthio,
Cﬁllo%erﬁh&ylgblfcﬁy|bydt@ﬂ?lﬂ@1drcﬁc§‘laﬁﬁro@iltr§-aﬁﬂ bmﬁyli ol @8
car box r box yan cy al ky
i al Kyt Sk o Rreelp ey ol ah oot o
dlalkxhkh)@qaghgmanlde C2_ 6 dlalkylsulfonan1de ClL 4
aIkyIthloureyI Cl 4 hal oal koxy, Cl4 haloal kyl, Cl.4
haloaﬂk§p§ﬂﬂﬂmﬁyl " Cl.4 hal oal kyl sul fonyl, Cl.4
hal oalgahld.r afeleadh, hﬂb&ﬂhéﬁﬂ t(huog,org.hal ogen het er oaryl ,
het erocycl i c,  _hydrox Ian1n nitro, phenyl
(RIS PECESS Comising FAHAY &C%va@/o nd gformvlalsai g 1.4 al koxy,
CL.7 alkyl, C1 4 alkylan1n6 heteroaryl, phenyl and
phenoxy are each optiop I sulRhituted with 1 to 5
substituents sel ected om group consisting of
Cl1_5 acyl, C1_5 acynqx72~c 4 ‘ql koxy, C1.8 alkyl, Cl.4
al kyl anmino, CL. 4 al kyl cArbox&ni de, C1. 4
al kyl t hi ocar boxam de, Cl1.4 alkylsqgfonan1de Cl. 4
al kylsulfinyl, ClL 4 alK§rs 1, CL.4 al kylthio,
Cl.4 alkylthioureyl, Cl1.4 & ureyl, am no,
car bo- Cl1. 6- al koxy, R15

with a compound of Formula III:
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car boxam de, carboxy, cyano, C3.7 cycloal kyl, C2.8
di al kyl am no, C2.6 di al kyl car boxam de, C2- 6
wael@bkydsshi ocar boxam de, C2.6 di al kyl sul f onani BET/US006/001020
al kyl t hi oureyl, Cl1_4 hal oal koxy, Cl.4 hal oal kyl, Cl4
hal oal kyl sul finyl, Cil.4 halgglkylsulfonyl, Cl. 4
hal oal kyl , Cl1.4 hal oal kyl t hijo, hal ogen, heterocyclic,
hydr oxyl, hydroxyl am no, nitNyQ)\ and phenyl; R25, R26
and R27 are each, indgrgpgentilyn H or C1.8 al kyl; m
is 0, 1, 2, 3, or 4, nis 1, and p and r are
each, independently, 0, 134 or 3; said process
conprising reacting a conpo®hid of Formula Il: O HN
RI0O R5-AN\N N Rl14 R16 Rip R17 R13 Il wth a
conmpound of Faornula 111: 38 WO 2006/ 076455 ,
prhy presweseicdepeitutrd phogphing and @ eamppgung favipgthe FpymulaA’:
in the presence of a triosubstituted phosphine and a
conpound having thegForpula)A': o OR,,, OKNNDO, R
O A wherein R and R” anNé exch, R'ndependent |y, Cl_10
al kyl or C3_7 cycloalkyl; to rmthe conpound of
Formula |I. 2. The process gf claim1 wherein said
trisubstituted phosphine is triphenyl phosphine. 3.
TiherepITUCAs R’ alre &lchiifdependtifly eC N, Ayl and; RyclasiRylpwotférm the
he process of claim1l wherein said

ghggéﬁﬁﬁéF?gmﬁgded in two or nore portions.

2. The process of claim 1 wherein said trisubstituted phosphine is triphenylphosphine.

3. The process of claim 1 wherein R’ and R”’ are both prop-2-yl.

4, The process of claim 1 wherein said phosphine is added in two or more portions.

5. The process of claim 1 wherein said compound of Formula A is added in two or more

portions.

6. The process of claim 1 wherein said reacting is carried out at a temperature of about 35 to
about 65 °C.

7. The process of claiml 1 wherein said reacting is carried out in a solvent.

8. The process of claim 7 wherein said tertiary amine is 4-methylmorpholine.

9. The process of claim 7 wherein said ether solvent is THF.

10. The process of claim 1 wherein the molar ratio of compound of Formula A’ to compound of

Formula II is about 2:1 to about 1:1.

11. The process of claim 1 wherein the molar ratio of trisubstituted phosphine to compound of

Formula II is about 2:1 to about 1:1.

39



12.

13.

14.

15.

5. The process of claim1 wherein said conpound of
Formula A is added in two or nore portions. 6. The

w@r@ehsasHf claim 1l wherein said reacting i s cRCT/US06/001020

out at a tenperature of about 35 to about 65 C 7.
The process of claim 1 wherein said reacting is
carried out in a solvent. 8. The process of claim?7

wiﬁgpl%ba@s S814m!t 16§ Keké the MBI Butib S donkPREMYSATRERNL T t6 €ompoBnd of
The process of claim7 wherein said ether solvent is

Frmpll iypeovbidcess of claim 1 wherein the nolar ratio
of conpound of Formula A" to conpound of Fornula Il

i s about 2:1 to about 1:1. 11. The process of claim1l
Ve Propsss pHdaimg) whersinit i o of trisubstituted phosphine to
conmpogA¢k efoyd=R¥*mula Il is about 2:1 to about 1:1. 39
WO 200@/ 076455 PCT/ US2006/ 001020 12. The process of
cl ai M isdkerein the nolar ratio of compound of Formul a
Il torégygound of Fornula Il is about 1:1. 13. The
procesg, of claim1l whereini R2is -C(OOR24;, R3is
H R®i&By RI0is H RI3is CL 5 acyl, C1L 6

aﬂl s i?: ?@;8%}13 Ci. Qchfsumlnmycl scaaﬂﬁxyabgmydnyl Cl.; AAkoxy, C1g
al KOX

Ay Cond b&%awpa% 5 a&xlcarba}ravawet ﬁ} A&?‘S’ﬂ%@ﬁ%{ﬁ‘?’@@lde&z gglkynyl, 14

%lwy}éﬂyélmmﬁﬂe é., aaalyh%)ﬁlfﬁlyi tonailalgonyGIC,4 ardy kyib,sul, hikpyioureyl, Cy.q
al kyl sul f on Cl-4 al

é‘Wi}F%uaBU}OeWIS“ nyh CafBWWwLWLO ki %nya?ay*t"’%‘ﬁ‘?ﬂd&fﬂ’iboxy’
C‘c%fasa@; ToyeieMmkyl, Gﬁ%?&oéﬁl}d&clyg%}lgg&%lkylﬁﬁﬁ&@s@ﬂialﬂ:@lcarblo)éa)r(mde Cos
g Vs ke @y s elp i Al TRl 2

Cﬂaﬁla ‘E?’llsﬁlhh}q C@;. lhg%ﬁﬂ%rlﬁﬂfonﬁu@m HdioB lthid) &Et@ﬂﬁy’bhc (Iibte‘ﬂocychc -0XY,

K I kyl, Cl 4 hal I
ategpachcd;?:x oRx}} lgel‘gﬁr?cgﬁlgq?caﬂ)éﬂylzlhqﬁeép%r l%yq??a}liy %arg lhy&/roiyl nitro,

hgt 85N6NMail§1, phibey, BRG], sdifoaxiide, shiEsris @i/ of tpsul f onyl

E;gsg&gi”'ﬂﬂgp,gﬁ%@'ee,acg;g Lokl phet ehosyloanbomt. iy,

Aikknyl hrtcpﬁﬁ HEC ., SlohIRGNYE C AGiathalk9l, h d?b;@ll or mué;
F&'}E k&lys# and arlé1 each, y:;ndepenél{gnt%[y, H C2_6
al kenylis lapdg aI koxy, Cl_8 alkyl, C2_6 alkynyl,
cyano,phal.ogen, Cl_4 hal oal koxy, Cl_4 hal oal kyl ,
hydroxyl, or nitro; nis 1; and ms0. 14. The
process of claim1l wherein: RRis -C(OOR24; R3is

Hhe Brockst ofklaim 1 wherein:
R? is -C(0)O-R*;
R’is H;
R’ is H;
R is H;
R" is methylsulfonyl;
R isF;
RY, R, and RY are each H;
R* is prop-2-y1;
nis 1; and

m is 0.

The process of claim 1 wherein said compound of Formula II is prepared by the method

comprising reacting a compound of Formula IV:
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16.

17.

18.

19.

20.

21.

R10 is H R13 is nmethylsulfonyl; R14 is F;, R15, RI16,
and R17 are each H R24 is prop-2-yl; nis 1; and

wWoe®@o/076435. The process of claim1l wherein saiBCT/US2006/001020

compound of Formula Il is prepared by the nethod
conprising reacting a con‘pounlgmof Formula 1V: 40 WO
2006/ 076455 PCT/ US2006/ NCRL HZN N N Rl14 R16
R15 R17 R13 IV with RS o form said conpound of
Formula I'l. 16. The pp¢ AF claim15 further
conprising sulfuric acid. 2. The process of claim 15
wherei n said reacting gf4 sai d goppound of Fornmula IV
is carried out in the prgsence of aqueous sol vent.
18. The process of claim gler ei n sai d reacting of
sai d conpound of FornuRY INWisRlarried out” at a
tenperature of about 80 to prbout 120 C. 19. The
process of claim 15 wherei g, RCO2H i s provided in
nol ar excess relative to saild conpound of Formula IV.
24th RFEO,Hptofoms saidéongloandof FormtieHei n R5 is H. 21. The
process of claim15 wherein said conpound of Fornula
IV is prepared by the nethod conprising reacting a
dhepoesd obflaifarsrfudtter YompriNnhlsiAfuriRbdidR16 R15 R17 R13 V
with a conmpound of Fornmula VI: RO RLO NC CN

The process of claim 15 wherein said reacting of said compound of Formula IV is carried out

in the presence of aqueous solvent.

The process of claim 15 wherein said reacting of said compound of Formula IV is carried out

at a temperature of about 80 to about 120 °C.

The process of claim 15 wherein R°CO,H is provided in molar excess relative to said

compound of Formula IV.
The process of claim 15 wherein R’ is H.

The process of claim 15 wherein said compound of Formula IV is prepared by the method

comprising reacting a compound of Formula V:

with a compound of Formula VI:

VI

wherein R is C;.4 alkyl; to form said compound of Formula IV.
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22.

23.

24,

25.

26.

27.

28.

29.

VI wherein Ris Cl.4 alkyl; to form said conpound of
Formula N. 41 WD 2006/ 076455 PCT/ US2006/ 001020 22.

wab@eprasess of claim21 wherein said reacti ngP@f/U52006/001020

conmpound of Forrmula V is carried out in an alcoho
23. The process of claim?22 wherein said aIch

ae Prasfst of cleam 2 whersingaid seacie of campruag offramaien 1§3Pfaled out in an
hie&el.i ng of said conpound of Fornmula Vis carrled out
in the absence of a base. 25. The process of claim?21
wherein the nolar ratio of said conmpound of Formula V
trRe S13bs ofCMHROY Mlerefn shidfaBohd isvhethfopbout 1: 1. 26. The
process of claim 21 wherein said conmpound of Formula V
and said conpound of Fornula VI are conbined at a

trROPRERS b aifd 2] MG snidPedcBngdd¥QAitl cdlpdund dffForrhtila V is carried out

process of claim21 wherein Ris nethyl or ethyl. 28.
THée ﬁF@E@@gaHFeclaln121 wherein R10 is H 29. A
process for preparlng a compound of Formula Il: O HN

R10 R5 \ R15 Rl |

Theomas a2 horirisBABERE? gt okl compond st PRER V o5
BbkFIMY of Kokmfla M1 kObput 191. 8 al ky| Cl. 4

al kyl car boxam de, C2.6 al kynyl, Cl 4 al kyl sul f onam de,
Cl.4 al kylsulfinyl, Cl.4 aIIcyIsquonyI Cl 4

ghk glloEé'%k chlﬁﬁa 24 “ﬂllafélﬂ sdid@¥mpodio Eornﬁla, V’raﬁﬂ dsidl caftipouind of

I am no, carboxan1g (y ?@(@
gym%va core*znesl % EPPEFRESRTIB MUde abgus
di al kyl sul fonani de, hal ogen, Cl.4 hal oal koxy, Cl_4
hal oal kyl , Cl1.4 hanaIIyIsquln ClL. 4
Fap Brerssy PETtimaA yheregR i mathyl grgt l\{x}i thio, hydroxyl,
hydroxylanlno or.nltro wherein said C2.6 al kenyl,
Cl_8 al kyl kypyl ,and C3.6 cycloal kyl are
8&?P6ﬁ§¥P§d§HﬁgﬂwFﬁ?b% WHh 1, 2, 3 or 4 substituents
selected from Cl.5 acyl, Cl_5 acyloxy, Cl4 al koxy,
Cl.4 al kyl am po, Cl.4 al k Ica{q§xanide, Cl-4 42 WO
Forroraay 5 BISPPEE RDRREA ORI 18] kyl t hi ocar boxani de,
Cl. 4 al kyl sul fonam de, C1L.@& al kylsulfinyl, Cl.4

al kyl sul fonyl, Cl.4 al t hi oR'C1. 4 al kyl t hi oureyl,
Cl. 4 al kylureyl, amno,; ca \C1.6-alkoxy,
car boxam de, R5N\ / N

N N’

R14 R16

R15 R17

R13
i

wherein:

R and R are each, independently, H, Cy.5 acyloxy, C,.¢ alkenyl, Cy.4 alkoxy, Ci.s
alkyl, Cy.4 alkylcarboxamide, C,. alkynyl, C,4 alkylsulfonamide, Cy.4 alkylsulfinyl, Ci.4
alkylsulfonyl, Cy.4 alkylthio, Cy.4 alkylureyl, amino, C;.4 alkylamino, Cy.g dialkylamino,
carboxamide, cyano, Ca.s cycloalkyl, C, dialkylcarboxamide, Cy. dialkylsulfonamide,
halogen, Cy.4 haloalkoxy, Cy.4 haloalkyl, Cy.4 haloalkylsulfinyl, C;.4 haloalkylsulfonyl, Ci.4
haloalkylthio, hydroxyl, hydroxylamino or nitro; wherein said Cy.¢ alkenyl, Cy.s alkyl, Ca.¢
alkynyl and Cs.¢ cycloalkyl are optionally substituted with 1, 2, 3 or 4 substituents selected
from Cy.5 acyl, Cy.5s acyloxy, Cy.4 alkoxy, Ci.4 alkylamino, Cy.4 alkylcarboxamide, Ci.4
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car boxy, cyano, C2.8 dial kyl am no, C2.6

di al kyl car boxam de, C1.4 di al kyl t hi ocarboxam de, C2.6
waelc@bkyd4sul f onam de, Cl.4 al kyl t hi oureyl, Cl.4PCT/US2006/001020

hal oal koxy, C1.4 hanaIkyI Cl. 4 hal oal kyl sul f nyl ,

i DR RRUL L Lo bRl ity Lo .

alkyido, AR 3k Bhiduked, caqylkyluﬁazl Gmaydasho-¢ otk glearbblantide,

g aien, Coed oy B o il itinie, Gy cifitarbhatiae, Ca
AlakylsuifbragadeDo X adlitytiBiouey, 6, Alalodikpky, C@J.haﬁloalkyl C.1.4 haloalkylsulfinyl,

B SligR G ot S e b g yfroiaming

@dd ditroal kyl ureyl , am no, arylsulfonyl carban1n1doy|
car bo-

al k oxa rbo 0,
o B A SO e
Glkyb Cdli akﬁydlﬁa,rchq M ERIcal®oxatitdebC,. ﬁdll@llﬂhiobdrbmxaﬁlafeb@%aﬂhydﬁ, Cia

St Con DRIy OO RSt e Sy A e, C1o

Ry adyk hlido, leshlﬁin@f Gﬁya(hhlhﬁzioyh edrbs-Qgyakaxy; @xbyoxamide, carboxy,

Tore: o R ool RS AL e oo

Aiellcy@liiob ABdxsiilde, gasiadxy halpdeay Wi, halsalkégnam lﬂﬁ),alksl,l Cfpnl c

Sel b B SRS, O 58y BB GheBeyicon,

abteytcpdficsinfonyd) heferoogtlicydatbiohlpiadrdaaty, heﬁ‘loﬂylcarbonyl hydroxyl, nitro,

2‘%1—, | > ul o&%{ ph%):(yg pﬁe&?é%tﬁ&in%md le(Hlé(‘t aec}c{] ég{tg ol; and wherein said
IBL edy0, (IM G lad:}@suﬁallidﬁﬁﬂa{ bi 4 %ﬂleix@,r ©arajidyl, qahdlaydmymami 6 p henyl

th 1.t Sti t
aup e frideo S Tt & e oo A
QMky@dnKﬁéﬁ)heteﬁﬂ:ycflc,ﬂiel@ydcyclﬁélcal%oﬁjrlkhbkmﬁmheﬁﬂxyénd phenyl are

al k oxarn
PP Rl a1 oSS bRt pin Gag agpl s aeylony, Ca
aﬂl&ﬂﬂ?@ fayd, Clg:ilk‘}l a| kayityldmning, (il ality ledrisysamideyCs s alinyloC:.,

A e ko AR A e
&lkdkﬁlckr:bbm&wwmx@lﬁcyamb@g@n 0alBYl, @; haykivalkikloxy Cro

Cl.4 hal o ul, f
REIBATRY Sur Pty Earbermi®, Bl Sriomlollon, Foi ety oo
hatoakoeyehylcC, 4 lﬁbbdlﬂcﬂxlyfonylnCLJ}mloaMyEMy,I heteamcy], heterocychc

hqQsphonoo erein sa
R Ra o dend PhREReRo S rereh A B e ¢
Jallly@:aﬁao&zuﬁlﬁé i usdhtoptiGrallpaibettuted eith Clo #subsiitkansselrrted from Cy.y
dr ox qr R13 is a group of Formula (A): pr RI8 0
Gﬁfmyﬁ%w“'ﬁfﬁ‘”Rl6 and R17 are each, independently,
H, C1183aaxﬁmmGEF&n&&MM0xy, C2.6 alkenyl, Cl. 4
al koxy, C1.8 alkyl, CL.4,al kyl carboxamni de, C2.6
al kynyl, C1.4 alkylsu f £1.4 al kylsul finyl,
Cl. 4 al kyl sul fonyl, CI?4 Qlkylgﬁlo Cl. 4 al kyl ureyl,
carbo-d . 6- al koxy, carbonnlde car boxy, cyano, C3.7
cycl oal kyl, C2.6 dial kyl caragxam de, hal ogen, Cl.4 43
VD 2006/ 076455 PCT/ US2006/ 001020 hal oal koxy, Cil-4
haI oal HK]f/IR15 (1216 dnd Rl araledoh) inddpendeydly, HoCodacyl, Cr.s acyloxy, Cy alkenyl,

g Iag(l |C§ g al (}(I)lnéfl 4 alkcy}caﬁ)oggﬁmgg ld§ )G/!aﬁ(yny(l) 'Ciga l&glsﬁMmeag, Cig
alkylsulﬁnyl C1.4 alkylsulfonyl, C;.4 alkylthio, Cy_4 alkylureyl, carbo-C;¢-alkoxy,

carboxamide, carboxy, cyano, Cs.; cycloalkyl, C, ¢ dialkylcarboxamide, halogen, Ci.4
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30.

31.

32.

two adjacent R14, R15, R16 and R17 together wth the
atons to which they are attached forma 5-, 6- or 7-

worewborads f used cycl oal kyl , cycloalkenyl or PCT/US2006/001020

het er ocyclic group, mhereln said 5-, 6- or 7-

ﬁelpnql%r Edc%ﬁa@%eu Ilc%llkggsﬁl:ﬁn{/]lcé %m aolaﬁ%ltsul% @% gﬁa‘ioalkylthw
a@&yhdoﬁmnd<ﬁlkylcarboxan1de C2 6 aIkynyI Cl 4
al kyl %wl f(P a n’g&ge 1L g‘ébo og?gk@f: @}Zlfhga oms 90 vzahlch t%by are attached

car boxy° *d§ 5N
doradl 4| & a>r bomaﬁi)ail&i, fuhaﬂlcgb@&i\kyl htgd:leerlkmylydr heteropyvdin gtoup,avidrein

et PrutBa e BoroysuCh B RpHnpdug ke

i ndepaitie B, Cys doy @y Sillkehy R Ckonatlyl, Gratkglcarb&mdde, Cy.s alkynyl, Ci.4

S Yo R i c eyt BRarSh D by WEARAT R

alimicyl[caﬂfoﬁarﬁaé‘, halogentiBgperoseint plyenyD) andlwheZeimsaiBheteroaryl or phenyl is

5 iRl wf e S Ribo Ry R e R B g o, amine
EZQQ Blld/lamiﬁb CRGIIRhy], CIG dikylddhinsythelogén) CR, hadoaRbxyl Cal kaldalkyl and
|n th sence of base to form said conmpound of

V; and b) reacting said conmpound of Formula

IV MAqhmRSGazwmgmdﬁﬁnmmﬂQMdlQamppund of Fornula I
30. The process of claim?29 wherein said reacting of
COMPOUHd of Formula Vis carried out in an al coho
3]l. Theacplipcampooid dlFaiml8V: wher ei n sai d al cohol i s
met hanol . 32. The process ong%ain129 wherein the
mol ar ratio of said conpodNd of Fornula V to said
conpound of Formula Vigi#s abougiel: 1.1. 44 WO
2006/ 076455 PCT/U82006/0q 33. The process of
claim 29 wherein said cogpowhd of Fornula V and said
conpound of Fornula VIR@re conBimed at a tenperature
of about -20 to about 10 Cr?3 34. The process of claim
29 wherein Ris nethyl or g}hyl 35. The process of
claim29 wherein R10 is H 36. The process of claim29
whier edompsaidbfFematla Wy of sai d conpound of Formula |V
is carried out in the Esenge of aqueous sol vent.

)
NC CN
V1

wherein R is C14 alkyl; in the absence of base to form said compound of Formula IV; and

b) reacting said compound of Formula IV with R’CO,H to form said compound of

Formula II.

The process of claim 29 wherein said reacting of compound of Formula V is carried out in an

alcohol.
The process of claim 30 wherein said alcohol is methanol.

The process of claim 29 wherein the molar ratio of said compound of Formula V to said

compound of Formula VI is about 1:1.1.
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33.

34.

35.

36.

37.

38.

39.

40.

37. The process of claim29 wherein said reacting of
sai d conmpound of Fornmula IV is carried out at a

wo eoperasur e of about 80 to about 120 C. 38. TPET/US2006/001020

process of claim29 wherein said RSCO2H i s provided in

| ar exce | ati ve to said f _.EFornul a
36 Sowe Grbieel Brebrar spoe el BTRCHS 1 op Sagpoua of
P51@fu@sSWl drddonibirRpar 4 e@paamengiaboud-20fio #onnid°g. | V: NC
RIO HZN ,N N Rl14 R16 R15 " R17 R13 IV wherein:
R10 is H, Cl1_5 acyloxy, C2_6 al kenyl, Cl_4 al koxy,
Che Sroakdkoficlaid9 dhadeinyl sareigkamtlge, C2_6 al kynyl, Cl_4
al kyl sul fonam de, C1_4 al kylsulfinyl, Cl.4
al kyl sul fonyl, Cl.4 alkylthio, Cl-4 alkylureyl,
The process3f cthid bR whawdn®) is@_8 di al kyl ami no,
car boxani de, cyano, C3_6 cycloal kyl, C2 6
di al | cyl car boxani de, C2_6 dlalkylsulfonan1de hal ogen,
Che probess &&ﬂdﬁﬁ&? ,whéifblnébaidabaaa]hg(qﬂsald @mpodind of Formula IV is carried out
hal oal k f|n Cl 4 hal oal kyl sul fonyl, Cl1_4
thﬁgﬁﬁé a@mo SAMS%Y1 . hydroxyl anino or  nitro;
wherein said C2_6 alkenyl Cl 5 alkyl, C2_6 allcynyl

d C3 6 cloal kyl .are o P -

© procegs cYaAmgg 8&%{6{%& r epcé flldéOl}‘l]?Ol{lgﬁ éﬁlﬁ%&g@#g cgmed out
Gﬁ@ﬁn@ﬂmhﬁxﬂam£EQMmab&nxyO%El.4 al kyl anm no, Cl1_4
al kyl car boxam de, Cl1_4 al kyl t hi ocar boxam de, Cl_4
al kyl sul fonanmide, C1_4 alkylsulfinyl, Cl_4
5[|hk ploBesh b, 29@11eénedaidyR5Ch)bH is ;ﬁi\ddeﬂlnh mylat bricongradstive to said
4 al k ur e am no, 45 WD 2006/ 076455
ﬁ@?WH@%B %6%0 car bo- Cl. 6- al koxy, carboxani de,

car boxy, cyano, C2_8 dial kyl am no, C2.6

al kyl c 1de, . di al kyl t hi ocar boxam de, C2_6
&l PK§F§H{$ gﬂhggﬁneglﬁﬁélkylthloureyl Cl 4
hal oal koxy, ClL 4 hanaIkyI Cl. 4 haloalkylsulflnyl

1.4 hal oal k Is | f on oal kyl, Cl1.4

PaFk YT PP mgaﬁngXgH 9%“@?%3&[ hydr oxyl ani no and
nitro, RI3 is CL.5 acyINCC1 6R5by|su|fonan1de Cl.5
acyl oxy, C2.6 al kenyl, CI1. | koxy, C1.8 alkyl, Cl.4
al kyl am no, Cl_6 alkylcar 0X de, Cl1 4
al kyl t hi ocar boxami de, "8¥. 6>l kynyl , CI. 4
al kyl sul fonam de, C1.4_al ky su”% nyI ClL. 4
al kyl sul fonyl, Cl.4 alk ~ Cl. 4 aIkyIthioureyI,
Cl.4 alkylureyl, amno, g sul f onyl, car bam m doyl ,
car bo- Cl. 6- al koxy, car poXangdesricar boxy, cyano, C3.7
cycl oal kyl, C3.7 cycloal kyl bxy, C2.6 dial kyl am no,
C2. 6 dial kyl carboxam de, CZ.'6 dial kylt hi ocar boxam de,
guanidinyl hal ogen, Cl1.4 KR4l oal koxy, C1.4 hal oal kyl ,

4 haloalkylsulflnyl Cl. 4 hal oal kyl sul fonyl, Cl1_4

H% Satkyl t hi o, heterocycllc het erocycl i c- oxy
het er Ay, €suibdybmy) Coshbers.day el éf/&x Blarly s alkylcarboxamlde

el GhONYE 1, RS TGQRNdeCAT DR hHindY 81 CatilsulfBhyiL! @y, alkylthio, C:.4
alkylureyl, amino, Ci.4 alkylamino, C,.5 dialkylamino, carboxamide, cyano, Cs.¢ cycloalkyl,
C,.¢ dialkylcarboxamide, C,.¢ dialkylsulfonamide, halogen, C;.4 haloalkoxy, C;.4 haloalkyl, C;.
4 haloalkylsulfinyl, C;.4 haloalkylsulfonyl, Ci.4 haloalkylthio, hydroxyl, hydroxylamino or

nitro; wherein said Cy.¢ alkenyl, Cy.g alkyl, Cy. alkynyl and Cs.¢ cycloalkyl are optionally
substituted with 1, 2, 3 or 4 substituents selected from Cy.s acyl, Cy.5 acyloxy, Ci.4 alkoxy, Ci.4
alkylamino, C,.4 alkylcarboxamide, C;.4 alkylthiocarboxamide, C;.4 alkylsulfonamide, Ci.4
alkylsulfinyl, C,.4 alkylsulfonyl, C4 alkylthio, C,.4 alkylthioureyl, C,.4 alkylureyl, amino,
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C4. 7 oxo-cycl oal kyl, phenoxy, phenyl, sulfonam de,
sulfonic acid, or thiol; and wherein said Cl.5 acyl,

w@2006/0xay3 sul f onam de, Cl.4 al koxy, Cl.8 al kyl PCTZUS2006/001020
al kylam no, C1_6 al kyI sul fonam de, Cl_4

al F%és uﬂ_{(od%yﬁatbo&mée C lf)él ! Ig I a?ltr)n (?fg)élagcgiaén?%% b&? dlalkylcarboxamlde
hiel diﬁlﬁy:lﬂﬁdcmdbomndlm Oy4 dlalhﬁttéfonam}db,,clp hlkyﬂduqurarl;dfhp helpalkoxy, C;.

sionBR i ¢ PSS b llode G RUSHER Gr bRy i,
gaiilﬁéblnal{}ldmxyl, hfdtoxglaalikydnd n@do; 4 al kyl ami no, Cl1.4

21 k1 50T et e o AP, Crapligast G allony, Cus
alikkly Csditydanytho, 0Cd alityledrkguatidenC, @]kylkhmd:dxlgdxami&iyl Crs@bkyinds Cia
C@c&sx&%né@@,(&%ﬁ'}?féé’gpg ¢wyaﬁkarlis?1&x%% C‘é}{%&?ﬁlﬂlﬁ éalk¥]1thloureyl Cia

mxﬁregﬂ ainlsip) amlmhﬁnﬂmaﬂmminaloyﬂgmbo -Cilg-aAkdxal qad10kmu1yl¢, carboxy,

|
ﬁ%qn&a 3?3)%’@%%&%717 cyc?f?llal (P% ¥1 a #aﬁmn bﬁ%%élkglcarb?xamlde Cys
datgtthicyebdxemide, fgsdﬁiﬁdmyll halafgen r(b,4 hfﬂh@lhycly Claﬂndloalkyl Cis

RS RISTBEE ire BHCuISKENT, Rty biee R etiy oy

hetbcyxlisunlfsiiyil thaerttcgclse:laﬁ)omdmefar@nyl,thtedoar)éctakbmyl byvoxyl, nitro,
! 9%)%( CIO%XIR]I]:SE%X}’, éfgr yﬁ%ﬁ%gg rs,lrﬁ"on% a(:@) or thlol afld Wi said

i0nd eyt 1l e adylsylforamide] Chy alw.ty,,cmu@ @@ydlkwlgmln@Zh@

Al i by SR, Gy S, payisiborby. cprbamimidoyt.

Gilalléylarrﬁhd yiktsratfclioyyhkteroCiclid-calbbyst] shetef @iyl phei©ky 4nd phenyl are

| k
Eur iR R Mo 08 fidn B S5 5 LS peyiogy. Cac
dikehy1yt G atkdory @ alkyl, Oal ﬁ@mmd;ﬁ 4alkﬁairb1ailam0b%ycz s@lkydyl, Ci.4

r‘i‘giyga]:f?’é%% %@ﬁy‘fy?s“%?llyf & Jggﬁlu%%?%l aﬂ(}'lnhl 14 a}kylureyl carbo-

1 0, -alkoxy0 barﬂ@(ahﬁﬂegﬁhﬁﬁ)’x@ 7@4@5 CP@bb@ZﬂO@J 70@‘110@@)/101}&1\@2 6

ent (0]
adb;JllWi nblﬂo,ﬁ;ll édla%ISa aéné é%ﬂ%z él %gltomﬁ%(y% I'}L?folaﬁ(ylab
ﬂﬁmbl&f/le!dﬁﬁ)d,iéd halya:lkydailfoyyl ngmloa&ylﬂemylbte@aryl heterocyclic,
C
TehBRPCHh Bl R DS, et M
hiitytghoxaniRdBare sachi opt@ihaﬁy aubytitytedCRitH 1 &d ﬁks\’qy[‘cuen@_‘segcted from C;4

1..4 al kyI carboxam de, C2.6 al kynyl, C -4
:f}”i?é)/é‘tﬂ YV de, carbo-Cl_6-al koxy, carboxani de,
car boxRF isayseoup of BRmilaqpdd oal kyl , C2.6

di al kyl car boxam de, hal ogen, het er oar yl or phenyl, and
wherei n sai d heteroar /®&ﬂ4a(ﬁw optionally
substituted with 1 to sBbst' "t Uent s sel ect ed

i ndependently from Cl.4 al Roxy, anmino, Cl.4

al kyl am no, C2.6 al kynyl, &$ di.al kyl am no, hal ogen,

Cl. 4 hal oal koxy, Cl.4 hal oal and hydroxyl; and

and r Rif,®'% aghandlﬁ{dapeﬂdjelnddpynde@ﬂy, H, Cps @Vl §).5 acyloxy, Cs. alkenyl,

C&%f o%l, @.3 51&@9&14%%?%160%@89&% 2.6 glkﬁ&[, @ QikMsulfo'ﬁ'NnMH?Cl.‘;
alkylsulfinyl, Cy.4 alkylsulfonyl, C,.4 alkylthio, Cy4 alkylureyl, carbo-C,.¢-alkoxy,
carboxamide, carboxy, cyano, Cs.; cycloalkyl, Cy.¢ dialkylcarboxamide, halogen, Ci.4
haloalkoxy, Ci.4 haloalkyl, Cy.4 haloalkylsulfinyl, C;.4 haloalkylsulfonyl, C;.4 haloalkylthio,

hydroxy! or nitro; or
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41.

42,

43.

44,

45.

R14 R16 R15 R17 R13 V wth a conmpound of Fornmula
VI: RORLO NCOCN VI wherein Ris Cl1 4 alkyl; in the

wabwenoasdf base, to form said conpound of ForPail/as10bb/001020

41. The process of claim40 wherein said reacting of

conpound 1Y ks, v earr
CTP NSl BN Y b B e 3o LR s
fretmhandd- or A3nenThreedgned epdoalifyl, cy doathedy) onhegeredyelic El@up, wherein

Ealé 5 6r 3 qu’%%errﬁu#uge &}fﬁéjgkgloﬁ%nyfﬁﬁw ‘%tht}%ho Brocess

of cI al“‘m; HoctéyfwyleCn alanyl, Carmol it akylpabergmide)Caradkynyl, Ci.y
un

T A TN O IS

ﬁraﬂ@&ﬁ@om‘rmdd halngeﬂﬂlmrﬂlonplﬁny]sandewﬁwdin wid hetenpry! or gienyl is

\é\f)%éonﬁﬁydf%lg d'5 Wlﬂ%&)?%ggﬁée%%%glg%\ed ﬁgeger-lrcﬂ yfr&ﬁ%?,;sal%x gammo

€ess or prepari
€, cadkyanind, @fa afkynyluC,a dialkyladriino, hlalogennc& haRalkpxyQOCN: IRI@ulkyl and
ﬁycﬁg)él\l a|1\1|d NN R4 RI6 R15 " R17 R13 | wherein:

p and r are each, independently, 0, 1, 2 or 3;

comprising reacting a compound of Formula V:

with a compound of Formula VI:
RO.__R'"

Y

NC CN
VI

wherein R is Cy.4 alkyl; in the absence of base, to form said compound of Formula IV.

The process of claim 40 wherein said reacting of compound of Formula V is carried out in an

alcohol.
The process of claim 40 wherein said alcohol is methanol.

The process of claim 40 wherein the molar ratio of said compound of Formula V to said

compound of Formula VI is about 1:1.1.

The process of claim 40 wherein said compound of Formula V and said compound of

Formula VI are combined at a temperature of about -20 to about 10 °C.

The process of claim 40 wherein R is methyl or ethyl.
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46.

47.

Rl is C1.3 alkyl, Cl.4 al koxy, carboxy, cyano, Cl.3
hal oal kyl , or halogen; R2 is -R24, -CR25R26C(O) - R24,

WO BUOPGRESR26_R24, - C(O) - R4, - CR25R26C( O) NR2 7PERGS2006/001020

- NR27C( O) CR25R26- R24, - C( O) NR25- R4, - NR25C( O) - R24,

1 C(S) - R24, - C(S) NR25- R24,
Tﬁé&%&%ﬁ’fl‘ﬂﬁﬂ’%‘%@tﬁ O0X(S) - R24, - CR25R26_R24,
or -S(0O2-R4; R3 is H, Cl 8 al kyl or C3.7
cycl oal kyl, wherein said C1_8 alkyl is optionally

| | C3.7 cycl oal kyl, or

%gé} é‘gré(%%a{;é%/?gpﬁﬁfgtat}agéﬁ‘%dg%%&ég}gﬁ i ndependently, H,
Cl.5 acyl oxy, C2.6 alee yi, Cl.4 al koxy, Cl1-8 alkyl,
Cl. 4 al kyl car boxam de,N€&lIn6 al kynyl, Cl.4
al kyl sul f onam de, C14 [al ky)l syl fnyl, C1_4
al kyl'sul fonyl, C1 4( gl o, Cl. 4 al kyl ureyl, am no,
Cl. 4 al kyl am no, "di al IQ'I am no, carboxam de,
cyano, C3.6 cycl oaI kyI 6 di al“kyl car boxam de, C2.6
di al kyl sul f onam de, haI 1. 4 hal oal koxy, Cl.4
hal oal kyl , Cl.4 hal oai{ I, C1 4
hal oal kyl sul fonyl, CI. af kyl t hi o, hydroxyl,
hydr oxyl am no or nltro wq;re n sajd C2.6 al kenyl
Cl.8 alkyl, C2-6 al kynyR _B'°cycl oal kyl are
optional ly substituted vvlth , 3 or 4 substituents
selected fromCL. 5 acyl g1€Dh yi7oxy, CL.4 al koxy,
Cl -4 al kyl am no, Cl.4 al kyI cathoxam de, Cl-4
al kyl t hi ocar boxam de, Cl.4 al Iﬁyl sul fonam de, C1.4
al kyl sul finyl, Cl.4 alkylsulfonyl, Cl.4 alkylthio,
%;lheﬁémal kyl thioureyl, Cl1.4 allrylureyl, am no,

0- Cl. 6- al koxy, car boxam de, car boxy, cyano, C2.8
dl aI | R/ i@ aradkyl, C24 ledxyabd(bdxaaﬂymé}m lsdoalkgl onhalogen;

ol Ky i G Sy o A a GORU ARy GO L P e apxc.

hEREE(QMIRS T’ ?R%%,yH;(O)I@f%R”haﬁbaa(Dm s tIOPR, Qﬂ(@l -R*,

A S A L DR

PEINLBZ006/ 001020 R13 is CL 5 acyl, Cl1.6

acyl's Lﬂ3f %ﬁa{; %] ﬁ']caé 5 4 XNheI(;%i Sgld% gmﬁ is oﬁ?onglly substituted

al koxy, I am no,
abikyC 0 alkdory, &t cb@loaﬂiyl 4r laltfkgdl‘l'lhl ocar boxam de, C2.

6
L L AN o, S LI EL o

alldyy |Gl aﬂmlpa’yd)xarrﬂb Q.6 adltyiyll Gr:e&ltylsua’mamde ar. wlb{lf’ru{lfbwy ICr4
e
SR .92 952y 10, CESISBIAM C5 o
®ﬁrbﬁxadmld¢ Icydnan¢n®yclo}ﬂk}6, i diaﬂdvlcgﬂvpmémﬁdedlamlmﬂfonamlde
oger?/ ICI hh;ﬁ&a ogg&ﬁn}hglg?lba@ '&}%lggﬂé%lmlllﬂ@{l 83?2& ls Ifonyl, Ci.4
(D:hloélkh]dh@,dblkly)kﬁulh}fdmxylamlr@]pr yitdeaivhatik yaid fp- Oalkenyl C1 g alkyl Cas
i Zl{y%}, CEJF . @clogﬁ%ﬁ[rg ?}%&)héﬂ sg‘?)(s)fltute[d%L 11, 9%’&1 4 §Hin%9f§¥xlzlected

er oar et eroaryl car
Hycahn 6}(5ydcy1 fi-4 acmloxy,@l 4 711@%'008@@1@@1111@%(31 4 plh}éln@k@liamlde

Ven@ﬂ){ omrﬁ&ga%?cﬁaq} %ﬂ(glsﬁtﬂn{a H‘deccl 4Ca!1 lsufﬂf;ngnam dkylﬁﬂ‘fényl Cia

edll@chkya, CQlallgllthioklyyl CmalWllapﬂyqnam, narbo-Cie-gkoxy, carboxamide,

}ﬁé!{% lé%ngn 2”{;‘ (gaglpé%]rﬁlm 0 %i@%érfogfm(ﬁd ﬁ(4 cﬁal%ﬂhf’[dchj%)&mlde, Cos

Imztlkesﬂml:fynaxmlde Qnealéylﬁnqm:ﬁyﬂ @1@ halbrdlroxy, Cila él@leﬁlb}dr G4, haloalkylsulfinyl,
e {
e e e
aoghiroy, C2.6 al kenyl Cl_4 al koxy, C1.7 alkyl, Cl.4
al kyl am no, C1.4 al kyl carboxam de, C2.6 al kynyl, Cl1.4
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al kyl sul fonam de, Cl14 al kylsulfinyl, Cl1.4

al kyl sul fonyl, Cl1L 4 alkylthio, Cl.4 al kylureyl, carbo-
W@2006/024EDXY, car boxam de, carboxy, cyano, C8.FCT/US2006/001020

cycl oal kyl, C3.7 cycl oal kyl oxy, . 6 dlalkylanlno

C2.6 di alkylcarboxan1de hal alkox

0 01 4
CL 4 RilioG. 481 Caracy] sulfpalﬁlaglfa@rséml?’ﬁyn%éa PgCrs alkoxy, Cus
@ct/p al. J(a\ﬂkyﬁéihlh@ roq L, alkﬁlaatﬂoﬂaalhdéad:mlmyhhlecartt%md@ acyslalkynyl, Cy.4

er ocyc roxy nitro

BROHBSRy -k SHIREY e Al 4G, s ey, Cr
aik?mtegﬁm% BEAYE cABEmYI, odiied- Cys-zﬂll;tﬁsjtdawd)&ﬁ&d&\ﬂchﬂboxy,

subs uent s selected fr Cl
EER T IMTDET )b o SR rRdnige, o
Qla( )thlocaﬁ;tﬁiamm uaﬁaﬁ 1, ﬁfﬂ@%em 4ﬁ£16all$(§@hcl 4 haloalkyl, Cy.4
|ndeE§ndentl

Sploal fulﬁny@;]a/l,gr hélpﬁ@@lfogﬂ %43g]%§lﬁy1%%¥[| %cé%byc%'hgterocyclic -0XY,
AL FAERESAN] I@féroc@wﬁ:aﬁlohy’lfhe%roar}fl:,]heéeroarylcarbonyl hydroxyl, nitro,

alkylsulfonan1de
Sk Prosgyeioglisyh phepgxyy Plgﬂnpgly Fltlﬁ}l gtimg)ynéﬂ %@f ﬁrrtgv} and wherein said

@?l; b1, €l Qcyﬂﬂulfé)ﬁ%)&llde cammxslrc q@myr; ar. pamammy,mq, C3.7
cIoaIkI Ica hal o

Rl e aoieye. G oA oM AIRRI SRR ROER M, Cao
a1y 1dA8hA) ﬁétgﬁblcﬁ:lﬁl: fl@fé}’dcycl@kaﬁoﬁ}&} HRetkdayst [ ihkbxy ahd shieaylyte

t
AR M Ry E et A TR el A A
ameﬁs}lacé alko@y Q) alkyl, CE/EIE/£6Ind, @gakﬁyﬁb@ainwj Cas alkynyl Crs

cloa or heteroc C|IC gr.o
SishitmamienBor by 5 58 ot S EM R g €15 ey, carbo-
Q—%Ikbi}“ Eﬁgoml& b@ﬂac&g edyanoR¢§37 dySloh‘lkle¢3 &yaeaakyloﬁz C8s

kenyl Cl. Cl.4 a bo
iakpyiapine, Eps ﬂlalka CWPW}% 9&%@‘5 864 ‘gf%@% Crs
Oaaro &NEER, C qalma@mylsulfomgﬂn@Mr@&amywalmafdawl,,hee&cﬁcmg
2006/ 076455 PCT/ U82006/ 00102 d| a%;ft I Cﬁ?g néagn de,
Hari@@élnmtrﬁé%lé%éflw Q5PhgpARynd i Yaf
hety &R khidOhre RBEBRYtionaBy sdb@:ﬁtht@dlﬁith y tesabitithentsedievkd frorh C.4
to’5 supstituents sel ected independently from Cl. 4

Aoy gnd T B °r C1.4 allyl amino, C2_6 al kynyl, C2_8
dlalkMWagh@@nlh@pggﬁm“A@l 4 hal oal koxy, Cl.4 hanaIkyI

and hydroxyl; R24 |s H, Cl aIkyI C3_7 cycl oal kyl,

phenyl , heteroaryl lic each optionally
substituted with 1 to s@ st'if ents sel ected fromthe
group consisting of CL.5 abyl, Cl1.5 acyloxy, C2.6

al kenyl, Cl.4 al koxy, Cl 7 (@l bkylh Cl 4 al kyl am no,

Cl. 4 al kyl car boxami de, é al kryl t hi ocar boxami de,

Cl. 4 at'kyw's ®' anerf de,eacﬁlmdepajhdeyﬂ}sml £i_naclyl, CClacgloxy, Cy.6 alkenyl,

al kyl sul fonyl,. C1 al k thi.eur

G kﬁﬁkﬁla%@r EranroNapih Les T @d Y Blufedbiee. ..
cakypaxaM, dg, alkﬂaﬂfbﬁﬂycl ml@nmp, @3 a]l(yhly&yﬂ ccadbk-ﬂ]l_é-am&_ﬁ
dlalkllﬁ 6% d(j&al 2.10? Ecrb a'6e alogen. C
CROBORYTI BRI (ra © 4 RS B Bindon oseCoy
aﬁalmlkbiay @y}, BylbalkyGIC,4 hh]lahltaﬁi;d{ﬁnyy C1Shaldalkyhsaul fomyt JGhl, halGdlkthio,

a oaI Isulflnyl Cl. 4 hal oal kyl sul fonyl, Cl1.4
[RILrOET 4 haloalkylthlo hal ogen, heteroaryl,

h eter Q&M&hjaﬁent RY R 6)R/F andR/ tiogetlydr awithrtice, aterhst to Gyhighiieayyake attached
t%renl? gé 6- orn7d membered fused cycloalkyl, cycloalkenyl or heterocyclic group, wherein
said 5-, 6- or 7- membered fused group is optionally substituted with halogen;

R is H, Cy.5 acyl, Ca.s alkenyl, Cy5 alkyl, Cy.4 alkylcarboxamide, C,. alkynyl, Ci.4

alkylsulfonamide, carbo-C;.¢-alkoxy, carboxamide, carboxy, cyano, Cs_; cycloalkyl, Cy.6
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sul fonic acid, wherein said C1_4 al koxy, C1.7 alkyl,

Cl.4 alkylam no, heteroaryl, phenyl and phenoxy are
we@awh/0o@ss onal |y substituted with 1 to 5 substPCT/ER1086/001020

sel ected fromthe group consisting of C1.5 acyl, C1_5

X [ kyl ' .
EalesSt el Bistd el At PheSn St b Bor o
@hoﬂalalskbshmtddf\mthalmo d esubsﬁmem's sdldcgeldsmdepqndwﬂy fom @4 alkoxy, amino,
%kaﬁcyzqnbéﬂo @}/%Ql vh nfgl%llé ltaltﬁ n% %Fggd'a KMMIEBX?% Waloalkyl and
lg;;alrclkiggx?m de, car boxg c%:ano C3 7 cycl oaI kyI , C2.8

ia a .
ai al i1 i ety St QRIS BIAPLRT Ry fcRoytio e
qitiloydiltyhuklmunﬁqdl WlthClltOLb' shbdtiomhtk @elgcted(fxlomthe 212 o) mrkytmg @14%}/1
al o
ot SRy MO G i BB AN o Shbnonamic, €.
h’lyyithibcyﬂbpxdrrydh Gxyilytsubfopanriie, Coy allrishlfinybriy: ¢ alkﬂg@fonm 614
?129181'302% élgylgl?o%pélyl g?g%&flﬂggln%rle%i cﬂbg g&%}k@é@'c%rglpgmd@

eAabdxy, dyate @gn@}&{ma]kyl, Cpg didlkyl@miop, (3 s dgﬁqytj:a){jhomécg Cas
Si ctin |
RIS SR o Gl E RN OISRy, SR maietho oo
hﬂ%ag}h}ll A1 44, gnslbgkcﬁjtdﬁmpéﬂm Haloflkysmtpmpl.eCils ﬂlﬂloalkﬂoc maloalkylthio,
ogan, hie ?elroary{l he{eﬁé@pr é@edg&ép %?droﬁ%arﬁl f(x d% b aﬁlil@nbxyﬂ and
ﬁlﬂfolmcsaallddwhpr sauich €1 oflkokpr G labkyl, Ci. @kylmmgo rjqe’ggg@gg penyl and
8{’%18@{ S eM ogtlonall}a Ibgu‘n?tgé(&ﬁlll g?o ?ﬁllbgtltﬁe?lg%elg@c@&]ﬂ&h% group

I SOPr opoxi ut oxi d
cmtwﬁgmi Cdg acyb,rclts amnwxcaalkpay,tcl s 41ByL, ¢h4ealbﬂ@@é%§1@f

aJk?fcar oxami ee el ari'ky%t%mgar%)ﬁ%)ﬁed@l ﬁlﬁ!yisuﬁ‘@rﬁinﬁﬁ@ 3 Mﬁ}%!fgﬁl Cia
alkylsulfonyl, C;.4 alkylthio, C;.4 alkylthioureyl, C1.4 alkylureyl, amino, carbo- C¢-alkoxy,
carboxamide, carboxy, cyano, Cs.7 cycloalkyl, C, ¢ dialkylamino, Ca. dialkylcarboxamide, C,.
¢ dialkylthiocarboxamide, C.¢ dialkylsulfonamide, C;.4 alkylthioureyl, Ci.4 haloalkoxy, Ci.4
haloalkyl, Cy.4 haloalkylsulfinyl, Ci4 haloalkylsulfonyl, C;.4 haloalkyl, Cy.4 haloalkylthio,
halogen, heterocyclic, hydroxyl, hydroxylamino, nitro, and phenyl;

R®, R* and R* are each, independently, H or Cyg alkyl;

mis0,1,2,3,or4;

nis 0orl;and

p and r are each, independently, 0, 1, 2 or 3;

said process comprising reacting a compound of Formula ITa:

X
R10
N=
R5’<\ /
N /’
R14 R16
R15 R17
R13
Ila

wherein X is halo; with a compound of Formula IIL:
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48.

49,

50.

51.

52.

53.

54.

55.

56.

50. The process of claim47 wherein said reacting is
carried out in a solvent. 51. The process of claimb50

wobk@serdassai d sol vent conprises tol uene. 52. TPET/US2006/001020

process of claim47 wherein said reacting is carried
out at a tenperature bel ow gbout 30C. 53. The process
of claim47 wherein the nolar ratio of said conpound

of Formula Il to said c d of Formula Ila is
about 2:1 to about 1:R").5% @ process of claim47
wherein the nolar ratio o oxide salt to said
conpound of Formula Ila g$labout 2:1 to about 1:1.

55. The process of claim4®therein Xis . 56. The
process of claim47 whereim: R2 is -C(OOR24; R3is

H R5 is H 0.ijs H 3i.g Cl.5 ac -6
Bdha RERCRGPAAT 5&?’“‘%1*?‘% "%E%‘F’S%é corpErug 3%/ dé‘r‘ﬁg%,l' Cl. 4
al koxy, C1.8 alkyl, Cl1.4 allcylamno, Cl.6

al kyl car boxam de, Cl.4 | gl.t hi ocar boxam de, .C2. .
‘Ehagrpsess olelpim 49'2(#?{9%%}9 %Pﬁgflﬁ YU IS gt % 3‘5%’81% P%’Wflde’
gépréﬁ,@hdéy;lz-slubiim%bbut&ﬁdegloﬁmathdaism Cl. 4

al’ kyl thioureyl, Cl.4 alkylureyl, amno, arylsulfonyl,
car bam m doyl, carbo-Cl. 6-al koxy, carboxam de,

TR 180e¥s of2bin\7 206 Q16 4bxiRCHItEAMN L0020 cyano,
C3.7 cycloal kyl, C3.7 cycl oal kyl oxy, C2 6

di al kyl am no, C2_6 di al kyl car boxam de, C2_6

dhepkorss b cpeanb oxamindeid rgady isbaasied ouhal ogbent. C1_4

hal oal koxy, Cl1_4 hal oal kyl, C1.4 hal oal kyl sul fi nyl,
Cl _4 hal oal kyl sul fonyl, Cl1_4 hal oal kyl t hi o,

red §roeey 6 didim sheherncyidlsbleerdxymprisaebrracycl i csul f onyl ,
het er ocycl i c-carbonyl, heteroaryl, heteroaryl carbonyl,
hydroxyl, nitro, C4_7 oxo-cycloal kyl, phenoxy,
hepistess stdidnanRariheRin saidlréaotigis antiet ownt & thinpdratui@bglow about
R15, R16, and R1l7 are each, independently, H C2_6
aPl¥enyl, C1.4 alkoxy, C1_8 alkyl, C2_6 al kynyl,

cyano, hal ogen, Cl1_4 hal oal koxy, Cl1_4 hal oal kyl ,

hydr oxyl , ni_tro;

r nis 1: and 1 SO 7 :

- y . d
ueds bf gy e Palhafror ol Spoyogp i o s

bmBunil 5f FormuRIQ ié sbobt 2: Rib3iboww 1riet hyl sul fonyl; R14 is

F; 5, R16, and R17 are each H

The process of claim 47 wherein the molar ratio of alkoxide salt to said compound of Formula

Ila is about 2:1 to about 1:1.
The process of claim 47 wherein X is Cl.

The process of claim 47 wherein:

R? is -C(0)0-R*;

R'isH;

R’is H;

RYis H;

R" is Cy.s acyl, Cy. acylsulfonamide, Cy.s acyloxy, Cy. alkenyl, Ci4 alkoxy, C.s
alkyl, Cy.4 alkylamino, Cy.¢ alkylcarboxamide, Cy.4 alkylthiocarboxamide, Cy. alkynyl, Ci.4
alkylsulfonamide, C,.4 alkylsulfinyl, C.4 alkylsulfonyl, Ci.4 alkylthio, Cy.4 alkylthioureyl, Ci.4

alkylureyl, amino, arylsulfonyl, carbamimidoyl, carbo-C;.¢-alkoxy, carboxamide, carboxy,
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57.

58.

59.

R24 is prop-2-yl; nis 1; and ms0O. 58. The process
of claim47 wherein said conpound of Fornula Ila is

w@e@parads by a nmet hod conprising reacting a copr@DUSINO@H01020

Formula Il: 0 RIO HESEN R5'\ / \N N N R14 R16 R15

R17 R13 |l with a hal ogenating,.reagent, t rm sai
OOy O PRI s FHLY BRIReCx Soffahfe czo
WARY BHiftafdkanibg lcoaediall A gee @gehloalloxg, & hhdoalkdi Cing

r eagent 2006/ 0764 [ US2006/ 001020, .60. The
T g BN A e o S
h&terBECh@ulféill, hibRcRiiecassnydhetetoatyinhsBroatykabonylsigidcbxyl, nitro,

reacting of said conpoynd, of For a ll. with.a
fa %‘QéﬁglP?II‘Dd’ @%‘ﬁ‘@rﬁmgﬁna’ sulfprami ’%n’icﬁclfihoétthﬁ?lesence of
a cat aMyR¥, R'62nd RH arepacls; @Rispeniientl oil,10,6 dlkedyd L, alkewy, 6.5 alkyl,

catal yst is dinethylformamd - rocess .of.

C el e IR - - B oSt e S Qi

For muha 1;land S carried out at a tenperature of about
80 to abqut 140 C. 64. The process of claim58 wherein
t he m‘?ﬂ‘ég' rati o of hal ogenating reagent to the anount
of conmpound of Fornmula Il is about 50:1 to about 2:1.
65. The g Ges f claimb58 wherein the nolar ratio of

e a7

st vints| %% | to anount of catalyst is about
1.3: 1ré @ -aowird; 2: 1. 66. A process for preparing a
corrpougdl_?_f Forrula I: RZ ,INn R3 (Rl) / ORI10
(N REISHN NN

R’ is H;

R"is H;

R" is methylsulfonyl;

R"is F,

RY, R and R' are each H;
R* is prop-2-y};
nis 1; and

m is 0.

The process of claim 47 wherein said compound of Formula Ila is prepared by a method

comprising reacting a compound of Formula II:

0
R10

HN
R5’<\N / }N
N

II

with a halogenating reagent to form said compound of Formula Ila.

The process of claim 58 wherein said halogenating reagent is a chlorinating reagent.
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60.

6l.

62.

63.

64.

65.

66.

R14 R16 R15 R17 R13 | wherein: Rl is Cl.3 alkyl,
Cl. 4 al koxy, carboxy, cyano, Cl.3 hal oal kyl, or

whadoeganss R2 is -R24, - CR25R26C( O) - R24, PCT/US2006/001020

- C(O) CR25R26- R24, - C(O)-R24, _CR25R26C(0) NR27_R24,

NR27C( O) CR25R26- R24, -, NR25- R24, - O - R24,
T’@(m)yq'(ess)@&!aim &Wt’j@@eﬁ%&%ﬁ%ﬁgg%@-‘%ﬁm23- R24,
-NR25C(S)-R24, -C(S)O R24, -0OC(S)-R24, -CR25R26- R24,
or -S(0O 2-R4; is H., CL.8 alkyl or . 1. cycl oal kyl |
Shecprercrs aafom o8 Versb g eEtigst e spmipo S i B e
W18 dnse %a%&ﬂf @ Mirie@3utin g @ledalck yf 3 cablyshet er oaryl ; 53
WO 2006?07 455 PCT/ US2006/ 001020 R5 and R10 are each,
i ndependently, H Cl.5 acyloxy, C2.6 al kenyl, Cl.4
hkSrsdkss Fkldn 8l k¥ibreinGdid 4atallyleyd dimelboamanitle. C2. 6

al kynyl, Cl.4 al kyl sul fonam de, Cl.4 al kyl sul finyl,
Cl.4 alkylsulfonyl, Cl.4 alkylthio, Cl4 al kyl ureyl,
13 MBeessIf chhirdIsB Whainneid réaltig «fisaill kythgoiind of Formula II is carried out
car boxam de, cyapo, C3.6, cycloal kyl, C2.6

i PRI R 195 300 ¢ifo apoyt g‘“’d%gl kyl sul f onani de, hal ogen,
Cl. 4 hal oal koxy, Cl.4 hal oal kyl, Cl.4

hal oal kyl sul finyl, Cl. 4 hal oal kyl sul fanyl, Cl.

has HQPWPE%"B,SSWW% molgt rafie, a%ﬁ?%ﬁ“%‘feh%ﬁnf?gl?e amount of
Rhd oSRIrAluel 16 aluks0yo,ab&ik 28 . al kyl , C2.6 al kynyl

and C3.6 cycloal kyl are optionally substituted with 1,

2, 3 or 4 substituents selected fromCl.5 acyl, Cl1.5

FGY h1¥dés ofelaith 58Ivkiaih théGholr atik yf @iripomd oEFodnula II to amount of

al kyl car boxam de Ci.4 al kyl t hi ocar boxam de, Cl.4

SHRYTEAI ADPWiat BPO®T 24l al kyl sul finyl, G .4

al kyl sul fonyl, Cl.4 alkylthio, Cl.4 alkylthioureyl,

Cl.4 al kylureyl, am no rbofg%.6-alkoxy,

AelBesRSior preparing 3 cpppgpnd 8@%‘8}‘ 2¢2.8 di al kyl anino, C2.6

di al kyl car boxam de, Cl.4 di al kylthi ocar boxam de, C2.6

di al kyl sul fonani de, R3. | kyl t hi oureyl, Cl.4

hal oal koxy, Cl1.4 hal odd®yx, C1.4 hal oal kyl sul fmyl,

ClL. 4 hanaIkyIsquonyM, CJ. 4shal oal kyl, C1.4

hal oal kyl t hi o, halqgeg( roxyl, hydroxylam no and

nitro;, RI3 is Cl.5 acyl, CI<6 acy|sul fonanide, Cl1.5

acyl oxy, C2.6 al kenyl, G} al koxy, CL.8 alkyl, Cl.4

al kyl am no, Cl.6 alkylégibo \de, Cl.4

al kyl t hi ocar boxani de,R® Mol kymyl, CL. 4

al kyl sul fonam de, Cl1.4 alkylsil finyl, Cl.4

al kyl'sul fonyl, Cl1.4 alkylgihi ol Clg# al kyl thioureyl,

Cl-4 alkylureyl, am no, ary Nt onyl , carbam m doyl ,

car bo- Cl. 6- al koxy, carboxanmnj car boxy, cyano, C3.7

cycl oal kyl, C3.7 cycl oal R oxy, @R'"6 di al kyl ami no,

C2. 6 di al kyl carboxam de, C2.6gtdi al kyl t hi ocar boxam de,

guani di nyl, hal ogen, Cl.4 hal oal koxy, Cl.4 hal oal kyl,

Cl.4 hal oal kyl sul finyl, CiI 4 hal oal kyl sul fonyl, Cl1.4

halepad.kyl thi o, heterocyclic, heterocyclic-oxy,

het er ocyclicsul fony], heterocyclic;carbanyl .

heterd%ﬂ@py“ﬂ@@éﬁéé#Qﬁhﬁ? %Wy%@n%gﬁ?QQVﬁ9%ﬁ?P%%?n’C4_7

ox0- cyiel i9a?k YERZRHEr)R, -CiogoB RP R, Fo@MRY CR*ERIFEOINB-R™,

Syt slieh: BRI QN b o

at’k Y C@INRE.R*CINRZC(S)-RY, -C(S)O-RY, -OC(S)-R¥, -CR¥R™-R*, or -8(0)-R*,
R? is H, Cy alkyl or Cs.; cycloalkyl, wherein said Cy.g alkyl is optionally substituted

with Cy.4 alkoxy, Cs.; cycloalkyl, or heteroaryl;

53



al kyl sul fonam de, Cl1.4 al kyl sul fonyl, Cl.4 alkylthio,

aryl sul fonyl, carbam m doyl, C2.6 dial kylam no,
whedoeooayt| i c, heterocyclic-carbonyl, heteroarRCT/US2006/001020

phenoxy and phenyl are optionall y substltut ed with 1

e e e e
ﬂkﬂyttﬁl'ﬁlﬂ?%ar‘tﬁialﬂid@dﬁy hlk}’afyh @li.aﬁlllkflenlfoﬁﬁnﬁe ,30 1 K iy lsylfia3d, @4
nam Su

Bt Encib B, etk b, g st
&&b&caaidéoeyyno Cal BrKraye,. disikjicthoxanida s d(EIkyYsulfonamlde
S er B 5 B L i R BT v
ﬁéloﬁkﬁmiogﬂ}dﬁwyl h§drodyltaih@ad iy lveatetn saydl c“@ngelqyl Cy alkyl, Cpug
hal o ;Gllil:lgg (())a %Qa?eg)]@yéna %Fl{%?tlgllil%%%té}h$1 é)ﬁ s19ba{1t¥16ﬂts selected
lﬂb@mf;a@o Qi) acylény, Bheileki, Ganltylehind, o) JatylartoxGiidd C..
R I o S T o

lltlﬁég)Cl 4+ OlkylRicuréys, @, glkolufzyDbmmoy cninoé‘Cl(6A)koxﬁlba1\B&amlde
ST ST S SO TS
a&ndylsurf‘anaﬁuc&g:al 4Q)Il§»y,lthﬁﬁxeﬁ1 al KetplkoxyCT;. Ahﬂbalquig)(}l 4 @ﬂloa&kylsulﬁnyl
alt%léa&g%saﬁ' lgél %%iaki% a(g]r;%glf)gl%lfhil% %%11 Eroxyl ﬁydroxylammo
ahdyitrsul fonyl, Cl1.4 al kyl t hi o, CL 4 al kyI ureyl ,
AT S R SRS TN e oSN T
gﬂdyge; gfmémnﬁﬁd’sgﬁ hﬂtbmaibk&éimd:(}ﬁl pamlammaarkguamwef Crppalkynyl, Cq
S L L i PSR SOy BN,

LgREdYE ram\Mot Ry lsti€ongl, oabaniimidoil, edrbd- Eeyalkm@ attiomahide, carboxy,

f orm ere
§q7wgﬂ9$k§6,r ﬁéf"ég%‘g@ gz éﬁ%lgygaml DS édla%ylcarbcaxagnde Cos
@lalmthlzcarmeyegghaﬁluﬁl@m hgbgeu,pcllmakopikomﬁ{ Jhaloalkyl, Cy4

2}9{%@[’@) ulﬂ" @g %ﬂ ;lth@?ylg n}Z (51 3&940&1&}1’1&% :1Lxete{§> c‘ﬁ&me&%c@cha 0XY,
alleéétgraydlws&bnﬂ he@dgd)@bl%dafhbﬂﬁﬂhed@carﬁahdn@ee@lca@b(aiyk bydrexyl, nitro,
car poxa I DOX cl.oa
G aPRERDSk D PHEV b g Tigh P BN SE! Bistpl wherey said
wh Fg‘ h&l,IT, 3 ad:}dsul’feﬁﬂld)@(‘,yl alhfxyphﬁmjldyl iC5.4 albyplbmimnaCilsy
Saﬁa%ﬂkt ut c?el, é’l *a:lwlgrﬂ‘ﬁ kgnyi (15114% Uﬁcl)'I %?P%IS r%!le%}bgl%lmldoyl Cos
2 lﬁlﬁhaﬁeteﬁzy@cﬂ{el@yﬁybhc cﬁﬂ)l?ﬁyldlne&drd;a]jflaphenm(y ahdplegglare
1.4
wpﬂé%ﬂ Rl i T30 SRS oo Bl apth hBG  aB! Ere
rhﬁleﬁil%%@lko&y an6 alkybpt.d amadduyo Sﬂjh) Slkylt:arbmm\ldet €. 6]?11113’0)/1501-4
t t uents _sel.e m I t
T T
%il_ﬁ-alkakﬂlg)lfhrboﬁhldle %rkgﬂyaaygﬁto Cis. Cdyclfbaklkblk k. mb@&almd €26
.4 al kylthioc oxani
st ISRy s oS, .
alalorlicy BilGiny 1Oy hakhikylsilfungl Ceqyﬂaloalkiltlﬁo,diete;daqﬂ,dgeterocychc,
qlr}rrldg%yl ni?rf),bp?l&%/:'f,' a%a apllcl)ggﬁ(c}ﬁbm%?gn AL sa’id Ci7alkyl and Ci4
alkylcarboxamide are each optionally substituted with 1 to 5 substituents selected from Cy.4
alkoxy and hydroxy; or
R® is a group of Formula (A):
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carboxy, cyano, C3.7 cycloalkyl, C2.8 dialkylan no,

C2. 6 dial kyl carboxam de, C2.6 dial kylthi ocarboxam de,
W@2006/0tk483 Kyl sul f onam de, Cl1.4 al kyl t hi our eyl , PCI/UZ2006/001020

hal oal koxy, Cl_4 haloal kyl, Cl.4 hal oal kyl sul fi nyl

Cl. 4 hal oal kyl sul fonyl, Cl.4 haloal kyl, Cl.4 ’

hal oal kyl t hi o, hal oge h eroaryl heterocycllc

hydroxyl, hydroxyl am<io pifi rB.° phenyl phenoxy, and

sul fonic acid, wherein sapd Cl.4 alkoxy, C1.7 al kyl,

Cl. 4 al kyl am no, heteroar phenyl and phenoxy are
each optionally substituti%)mﬁth 1tob substitﬁents

sel eglieg1f Lo 7
acyl %{yiﬁ C%( Z&l‘fg:'iﬁ 0%5 Q4¢R 11n<ge%gll§1|e§d}ﬁ, H%Cpsf ac@1Chs aaglpky, Osdalkenyl,
Gl aH:OX)aICkwllé}ér Goelicaboxamidey Caf ‘WI& Cet%i"ﬁ%&%ﬁ?“&‘ ¢ Cra
‘ﬁ?y ffﬁkf? Hl&ﬂ‘@ﬁ@ldéu aﬁ(%mﬁoad: K)ﬂkijhﬂefyl laa/rbo-cglamoxy,

ony ¥ hi o Cl 4 a tyl Xl
c@ﬂboﬂarmﬁkyarbwy pyangy3sn eycleah 624 lgqtrlg@@l ¢, haldget, Cus
s f%%{;? @ Ao Qﬁéxxaloélyﬁﬁ%nyﬁ@l Zhﬂwﬁmlfkwl,,clgaalsalkyltmo,

I"am no, di al kylcarboxan1de c2-
IQMHBRyHmth@hrboxan1de C2.6 dlalkylsulfonan1de Cl. 4

al kyl 14 01 .46 |
hal oa M ?}d&fﬁ%l?n Ilg l%clilgh?i Iﬁgdloggllwk? ltgﬁefdaéon&% ook ey alZlatidehed
Ok

foah o&t, ﬁym s @Pnﬂpelﬁé Fesed W]og]lwlocyc FRG8 eteﬁ%"@’éllco% O | 8erem
)
%{6 y %%}E 4gﬁé/rgl§e%8yﬂ1§m§%8 i hl’)&vll gittintee Mithhalo peny\O

PCT/ US2006/ 001 5,. R26
each R} uﬂié,ﬁéndéﬁ1¢zy,all¢P36{Clelk$l & k%}\‘ylcﬁﬁk?q?‘gg’é‘m‘;féa ny} Cr

clé%%“ﬁ elhé chbQ"c }alkéagﬁ cé?b@@ﬁlcre @F@xﬁ&?h}o Carn cycloalkyl Cos

e e o) RS SR SRR B By
éﬂg}o}lal r'?g?s{ﬂmtéﬂr\glgégiﬁ?]sﬁgsﬂtﬁﬁgts Eérlic;deaﬁ?eepg%demﬁﬁbmg . alkoxy, amino,
Cor sdenomsaanliyon. Gor iR acgr - byopk LY Hojgulty and
N/droxyl; ,

R is H, Cy alkyl, Cs; cycloalkyl, phenyl, heteroaryl, or heterocyclic each
optionally substituted with 1 to 5 substituents selected from the group consisting of Cy.5 acyl,
Ch1.s acyloxy, Cy.¢ alkenyl, Ci4 alkoxy, Cy.7 alkyl, Cy.4 alkylamino, C1.4 alkylcarboxamide, Ci.4
alkylthiocarboxamide, Ci.4 alkylsulfonamide, C;.4 alkylsulfinyl, Ci.4 alkylsulfonyl, Cy.4
alkylthio, Ci.4 alkylthioureyl, Cy.4 alkylureyl, amino, carbo-Cy.¢-alkoxy, carboxamide,
carboxy, cyano, Cs.; cycloalkyl, Cs. dialkylamino, Cy.¢ dialkylcarboxamide, Cy.6
dialkylthiocarboxamide, C,.¢ dialkylsulfonamide, Ci.4 alkylthioureyl, Cy.4 haloalkoxy, Cia
haloalkyl, C;.4 haloalkylsulfinyl, Ci.4 haloalkylsulfonyl, C;.4 haloalkyl, Cy.4 haloalkylthio,
halogen, heteroaryl, heterocyclic, hydroxyl, hydroxylamino, nitro, phenyl, phenoxy, and
sulfonic acid, wherein said Cy4 alkoxy, C1; alkyl, Ci.4 alkylamino, heteroaryl, phenyl and
phenoxy are each optionally substituted with 1 to 5 substituents selected from the group
consisting of Cy.s acyl, Cy.s acyloxy, Ci.4 alkoxy, C,.s alkyl, C;4 alkylamino, Ci.4
alkylcarboxamide, Cy.4 alkylthiocarboxamide, Cy.4 alkylsulfonamide, Cy.4 alkylsulfinyl, Ci.4
alkylsulfonyl, Cy.4 alkylthio, Cy.4 alkylthioureyl, Cy.4 alkylureyl, amino, carbo-C,.¢-alkoxy,
carboxamide, carboxy, cyano, Cs.7 cycloalkyl, Ca.s dialkylamino, C,.s dialkylcarboxamide, Ca.
¢ dialkylthiocarboxamide, Ca. dialkylsulfonamide, Cy.4 alkylthioureyl, Ci.4 haloalkoxy, C.4
haloalkyl, Cy.4 haloalkylsulfinyl, Cy.4 haloalkylsulfonyl, C;4 haloalkyl, Ci.4 haloalkylthio,
halogen, heterocyclic, hydroxyl, hydroxylamino, nitro, and phenyl;
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67.

R14 R16 R15 R17 R13 |Ila wherein X is halo; and b)
reacting said conpound of Fornmula Ila with a conpound

wotokoraass a 111: R 21 N (RI)mfn R3 OH |IPCT/UR20061¢01020

presence of an al koxide salt, to form said conpound of
Fornula |, 67. A process for preparing a conpound of
For miR3, B and R'Ege yohipdspenteaths £ e 888006/ 001020 X N
R1 oM N3, N 414 RI6 RIS ' R17 RI3 lla wher ei n:
X is hal 6;: B5 and RL0 are each, i ndependently, H, Cl1.5
acyl oxis 0 oc?; ®dal kenyl, Cl1.4 alkoxy, C1_8 alkyl, Cl.4
al kyl 5?‘&@‘%‘9%@%‘1@“@! KMMYbr3;CL. 4 al kyl sul f onani de,
Cl. 4 alkylsul finyl, Ci. al kyl sul fonyl, Cl.4

spiidayrpeeh @@MPEINg al kyl ureyl, amino, CL.4 al kyl ami no,
§eftifl Al dForm@gfiboxam de, cyano, C3.6

cycl oal kyl , C2.6 di al kyl carboxam de, C2.6

di al kyl sul fonam de, hal ogen, G} 4 hal oal koxy, Cl_4
hal oal kyl , Cl1.4 hal oal ul fynyl, Cl4

hal oal kyl sul f onyl , C%/& h@aT ogl kyl t hi o, hydroxyl,

hydr oxyl ani no or ni f¥o; eNn said C2_6 al kenyl,
Cl 8 alkyl, C2_6 alkyny afl C3.6 cycl oal kyl are
optional ly substituted pish &6 3 or 4 substituents
selected fromCl.5 acyl, Y acyl oxy, Cl_4 al koxy,
ClL. 4 alkylamno, Cl1 4 alk 5 o>$§1m' de, Cl.4

al kyl t hi ocar boxam de, R4 3 kylRsul f onani de, Cl.4

al kyl sul finyl, CL.4 alkyl suld®nyl, C1_4 alkylthio,
Cl.4 al kylthioureyl, Cl.4 ﬁl kyl ureyl, am no,

car bo- Cl. 6- al koxy, carboxam de, carboxy, cyano, C2 8
6liita la Hayllo @eTia i, re4gRntGin dieakdeytice af Hauadyst WdprnGl compound of Formula ITa.
di al kyl t hi ocar boxam de, Cz 6

R10
N=
RS/Q\N / }N
N

wherein X is halo; and
b) reacting said compound of Formula Ila with a compound of Formula III:

(R1)m_

3
R*OH

I

in the presence of an alkoxide salt, to form said compound of Formula L.

A process for preparing a compound of Formula ITa:
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di al kyl sul fonam de, Cl.4 al kylthioureyl, Cl.4

hal oal koxy, Cl1_4 hal oal kyl, Cl1.4 hal oal kyl sul f nyl,
w@od/ohabdal kyl sul fonyl, Cl.4 hal oal kyl, Cl.4 PCT/US2006/001020

hal oal kyl t hi o, hal ogen, hydroxyl hydr oxyl am no and

nitro; RI3 is Cl1.5 acyl, . 6 acylsulfonan1de Cl1.5
acyl oxy, C2.6 al kenyl, Ci1 4 alkﬁxy Cl1.8 alkyl, Cl1.4
al kyl am no, Cl1_6 al kyl oxa Cl. 4
aIkyIthlocarboxamde5 . grarkynyl, Cl-4

al kyl sul f onani de, CR’2 ISM'flnyI Cl. 4

al kyl sul fonyl, Cl4 aIkyIthld‘l Cl. 4 aIkyIthloureyI
Cl. 4 aIIyIureyI am nogi4ar Yl sulchenyl , carban1n1doy|,
car bo- Cl. 6-al | coxy, car «@ , carboxy, cyano, C3.7

cycl oal kyl, C3.7 cycl oal k C2. 6 dial kyl am no,

C2. 6 di al kyl car boxam deR™SCY8 @'al kyl t hi ocar boxani de,
guani di nyl, hal ogen, Cl.4 hg®al koxy, Cl14 hal oal kyl,

Cl. 4 haloalkylsulfinyl, . 4 hal oal kyl sul fonyl C1.4
hal oal kyl thi o, heterocycliC, heterocyclic-oxy,
hhmemocycliesulfonyl het er ocycl i c- car bonyl ,

heter r% heteroarylcarbonyl hydroxyl, nitro, C4.7
oxo- c§¢t g?l phenoxy, phenyl sul fonam de, sulfonic
aci d, Rbandtrif ab bacanddapﬁﬁfeenlyjl—lsal phcymy, Ezaﬁlyényl Cl., Bikoxy, Ci.5

B IR b ST bt St .

alkidydlﬁuylf @{lelkyltﬁi]) d.. @llldyyirctyﬂllaﬁunoaCyJ ailqﬂzfrmﬂg',lc;z g dlalkylammo

k

FROARLT SR, CacFsfatt fra oo T 9 e Stsonamyde

Mlcggeﬁ mlmmﬂﬁﬁiyﬁ)@%ﬁﬁ)amﬁ]'ﬂbm%ﬁt ; ﬁdyB?].ﬁﬁﬁlOCl ApldatkgBhlfonyl, C;.4
te Sl ent s
RISl St ot Baind s MEER IR C e G iyt oo

ﬂlt&nlfl a}dlif%lé ,c?/(ﬂlba-llé/l Zﬂe byil(i;ﬂillmﬂjib?tﬁiie&yvfdlh Il(,)ﬂCB m;, H eobatitieles selected

. - a am age . .
Fadh bt B horR G- Bl Tt PRAB O Sy opppamie, oo
Shtylthiahibytantidey IC;.4 ﬂh}rlblbfona(ﬁidﬁ Cal Koxylfigdrdyo nﬂmklﬂ&myl Cra

ERIRSS: K SO ot L SHEuR, fip e e B

Gitboky hyhog Ckpdaylkylﬁiinné Graldaditylloptboxdilidé C.4 dlalkylthlocarboxamlde Cog

Eig#kglgl:ll%inphefﬂ alkly ¢ ureyaatl,‘ ﬁelto%#(d%/y %lloallﬁi? gll ‘b Cfalkylsulﬁnyl

Q.4 atwalkpkelfiylyl, Canhhlqiﬂi% m:h.@ha'lonllyylthﬁ)nhhloige&,rlﬂdmxﬁah)aﬂrdﬁzlaﬁnno
ahgxhyand Cl-4 al kyl carboxam de are each optionally
sti'tuted wwth 1 to 5 substituents selected from

Cl. 4 RElikGpaceNd,. 6hyxdslﬂfoyamlde (R Beyillaxy 2C.gratkepyl o€, 4Rtkory 1Cag

él%e ol r?d%/féﬂmo CS_F gl%cq\gﬁ' xam1de Rflég:ylthloearboxam@%e(‘geaﬁcynyl Cis
dkﬂ'dsmjohamdé:ﬂl 4alaykdfiyyl, G a&yhhllﬁ(y\bll CQlathylthlo Cia alkylthloureyl Cia
%kﬁxl arboxan1d 92 q) k. | kyl sul fon g

re¥l 1|n S’ualr)fll nyPy Céﬁ_ aﬂnmlﬁ&% dar cox% arpoxamide, car oxy,
alaky, G b c;@,loamjzl L abjcldalkyloyy, C.6 dnalk@laﬁhnoﬁélﬁi diadkyicarboxamide, C,.6

xam,de ar box no

R B i S BR ceteloiiRy S Spenetis
llﬂcbaﬂéyﬂdulﬂnyl Cil.4 lihldaﬂ&ytsalfdam/l Q;Lh haloaftylthiGlheterocyclic, heterocyclic-oxy,
Pe%ero%/c{((}éu quyls %%ro%‘ycgcl carpa_nl %%E@Xrykil foaxapcé%?n)%ib}a'gfoo%gr nitro,
QG ﬁdxotc&@oza]t}d),mhequy;/ﬂhlemﬂ sulfenamddegsudfiohia @bié,br thiol; and wherein said
Ci.s acyl, Cy.¢ acylsulfonamide, C;.4 alkoxy, Ci.s alkyl, Cy.4 alkylamino, C;.4
alkylsulfonamide, C,.4 alkylsulfonyl, C,.4 alkylthio, arylsulfonyl, carbamimidoyl, C,.¢

dialkylamino, heterocyclic, heterocyclic-carbonyl, heteroaryl, phenoxy and phenyl are
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forma 5-, 6- or 7- menbered fused cycl oal kyl,
cycl oal kenyl or heterocyclic group, wherein said 5-,
W@®@20006/076455 menber ed fused group is optionally PCT/US2006/001020
substituted with hal ogen; R18 is H, Cl.5 acyl, C2.6

al kenyl, C1.8 al kyl C14 al ky i
optiRgtly substitpted W?tallwyﬁélehswz«}?fﬁ?ﬁe&gtar?‘ el %%1 &F%&W Cas
afhléeg & Laélgﬁ%,xa%ﬁﬁkwm 4§Wﬂno @Jlkywbmhqlmel, c2 Gy, c14
0 er
RAmidg, &1 *@k}éw&fg}yy |Clg§lk¥}ﬂg§ewyl ﬁ? ¥‘8&F‘i°o§la4| aﬂé&urey‘ffl carbo-
S ubsitox, %Ex%gxéfﬁlaéq cé]rb&? (%raﬁdl lost bRy Csptyelukgloxy, Cs.

| ndependent | y from C
dinlleylrminp+fe,s deikybaloRamigy haleﬁnscu%g%&?ff”afwghbha‘%&iy b§en,
Kadoaflcy RAtRAl &DXM410afisifdN, @ﬁl lke¥dalg i, Heyesbappiytleterqeyelied r

are each, I nde dent|y
), AP R AR B BT SRhGr INH B g v
ﬁ%ﬁ%ﬂ&%ﬁ@ aPGIéhQ%%&%fr QRLBRRA wWathH )5 BibsfRBents Mlectdd Mom Cy.4

wi th a hal ogenati ng reagent
ﬂﬁ”ﬂﬁ@dbﬁﬁ§©n@é of a di-substituted anide catalyst to

form gaid, or Hﬁﬂ@&gFOfﬁU|& Ha. 68. The process of
cl ai m 67 ﬁ%ereln said h og natlng reagent is a
chlorinating reagent grocess of claimé67
wherein said halogen5$ ad%nt is POC13. 70. The

process of claim67 wheremn said catal yst conprises

di met hyl formam de. 71. The process of claim67 wherein
said reacting of said conﬂ% nd of Formula Il is

Car ri gt RUEIR'S ahd R apivad, alduseadaily Anas 280, d:9 aajkmyt Cylslkenyl,

72. The rocess. of cl 6
i B s s gt e A i (ISR A0
E‘?ﬂ?ﬁ*ﬁ;‘?ﬂ'% élagc%@@lﬁﬂltyl 89, dikytithica BoliaRurdyl, cagho- Cﬁhelllwmac ess
m

FRSPAIe S8y g ope B B AR ETRE T4 6o
abeskox¥; @, halodlRyl, C,.4 haloalkylsulfinyl, Cy.4 haloalkylsulfonyl, Ci.4 haloalkylthio,
hydroxy! or nitro; or

two adjacent R, RY, R'S and RV together with the atoms to which they are attached
form a 5-, 6- or 7- membered fused cycloalkyl, cycloalkenyl or heterocyclic group, wherein
said 5-, 6- or 7- membered fused group is optionally substituted with halogen;

R is H, C..s acyl, Cy.¢ alkenyl, Cy.g alkyl, C1.4 alkylcarboxamide, Cy.¢ alkynyl, Ci.4
alkylsulfonamide, carbo-C;.c-alkoxy, carboxamide, carboxy, cyano, Cs; cycloalkyl, Cy
dialkylcarboxamide, halogen, heteroaryl or phenyl, and wherein said heteroaryl or phenyl is
optionally substituted with 1 to 5 substituents selected independently from C;.4 alkoxy, amino,
C1.4 alkylamino, C,. alkynyl, Cy.g dialkylamino, halogen, Ci.4 haloalkoxy, C,.4 haloalkyl and
hydroxyl;

p and r are each, independently, 0, 1, 2 or 3;

said process comprising reacting a compound of Formula II:
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68.

69.

70.

71.

72.

73.

WO 2006/076455 PCT/US2006/001020

with a halogenating reagent in the presence of a di-substituted amide catalyst to form said

compound of Formula Ila.

The process of claim 67 wherein said halogenating reagent is a chlorinating reagent.
The process of claim 67 wherein said halogenating reagent is POCls.

The process of claim 67 wherein said catalyst comprises dimethylformamide.

The process of claim 67 wherein said reacting of said compound of Formula II is carried out

at a temperature of about 80 to about 140 °C.

The process of claim 67 wherein the molar ratio of halogenating reagent to the amount of

compound of Formula II is about 50:1 to about 2:1.

The process of claim 67 wherein the molar ratio of compound of Formula II to amount of

catalyst is about 1.3:1 to about 1.2:1.
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