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SUMMARY OF THE INVENTION
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wherein constituent members are defined herein, comprising reacting a compound of Formula II:



The present invention also provides processes for
preparing conpounds of Formula Il by: a) conbining a
w@orpoundd of Forrmula |V: with a compound of ForP@TIUS2006/000565
V to forma mxture; and b) adding a base to the
m xture, thereby forninqgthe conmpound of Formula I1.
The present invention further provides bul k sanpl es of
t he conpound of Fornu Jﬁ;N of Il prepared according to
the processes her gy D DESCRI PTI ON The present
I nvention is dlrecte ocesses and i nternedi ates
for the preparation of rona ic ethers that are useful
as RUP3 modul ators forR'tlhe tfeatnent of netabolic '
di sorders such as dlabeﬁ%sga%§jgggsity Exanpl e
processes and internedi ateq of [the present invention
are provided bel ow in Sche X wherein constituent
menbers of the fornul ae depigted therein are defined
bel ow. The present inventionRprovi des processes, such
as exenplified in Scheme Ik involving conpounds of
) Formulas I, II, Ill, W and V, or salt forms thereof,

with compgymd ef Rermulp Ifls 5 | eavi ng group; L2 is a | eaving group
Xis Nor CR7; Yis Nor gR8; Zis Cl-5 acyl, G -5
acyl oxy, C2.6 al kenyl 51,CLlal koxy, C -8 alkyl, C -4
al kyl car boxam de, % yl, Cl-
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X
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to form a mixture; and
b) adding a base to the mixture, thereby forming the compound of Formula IL

The present invention further provides bulk samples of the compound of Formula I or I

prepared according to the processes herein.



Cl- alkyl, C3-7 cycloal kyl, and heterocycl oal kyl are

each optionally substituted with 1, 2, 3 or 4 groups
w@edoented from C -5 acyl, C -5 acyl oxy, Cl al keXypySI006/T00565

al kyl, Q-4 al kyl car boxam de, G - al kyl sul fonam de,
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hal oal kyl, or hal ogen; R4 is H G -8 alkyl or C3.7
cycl oal kyl , wher ein said G -8 _alkyl is opt| onal |y
substitutgd W thy€ - al koxy, '?63 7 cycl og&l'kyl, or
heteroar& r and R8 are e |nd:e1en1§/ H G-5
acyl oxy, CH al kenyl , (QA)- al kyl, C -4
al kyl car Btixax 7 deRis C2- 6 Q'R 4 f onami de,

C -4 al kyl sulifiinyl, G -4 aIRk sul f yI
al kyl t hi o, 4 al kyI ureyl, no, 4 al kyl am no,
C2-8 d|—a4—k—y-IC—JIaI+I=H—He—ear boxani €, ¥3-7

cycl oal kydcond@Ruflingli al kyl car boxang de, C2-6

di al kyl sul f onam de, hal ogen, Gi - K oal koxy, Q -4

hal oal kyl, G -4 hal oal kyl sul finyl,!C -4

hal oal kyl sul fonyl, -4 hal oal lJyI t hl% or hydroxyl; R11
is G-5 acyl G - 6 acyl sulfonam de G -5 acyl oxy, C2-6

e B PR Rerotsssen Sl TR L SRR fimgtving

compourﬂl; kﬁ/}?vyllnulaﬂ HATR MK ydnd M, bosak forche j.he@of 4vhatei¢yl sul finyl,
1a n%%sulfonyl C -4 alkylthio, C-4

Ia|T< “tH repyl G -4 al kylureyl, am no, arylsulfonyl,

ICds sbhmmg gtoyd , carbo-C -6-al koxy, carboxam de,

£aRPoXyR7. Cyano, C3-7 cycl oal kyl, C3-7

Y is N or CR%,

Z is Cy5 acyl, Cy.5 acyloxy, Cy¢ alkenyl, C;.4 alkoxy, Cy.s alkyl, C;.4 alkylcarboxamide, Cy.4
alkynyl, C;.4 alkylthiocarboxamide, C1.4 alkylsulfonamide, C,.4 alkylsulfinyl, C;4 alkylsulfonyl, Cy.4
alkylthio, C,.4 alkylthioureyl, C1.4 alkylureyl, amino, C;., alkylamino, C,.4 dialkylamino,
carbamimidoyl, carbo-C,¢-alkoxy, carboxamide, carboxy, cyano, Cs.; cycloalkyl, C4g diacylamino,
C,.¢ dialkylcarboxamide, C,.¢ dialkylthiocarboxamide, C,.¢ dialkylsulfonamide, C,.¢
dialkylsulfonylamino, formyl, C;.4 haloalkoxy, Cy.4 haloalkyl, C;.4 haloalkylcarboxamide, Ci.4



cycl oal kyl oxy, C2-6 dial kyl am no, C2-6

di al kyl car boxam de, C2-6 di al kyl t hi ocar boxam de,
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y ydroxyl’, or
o haloglkylsifinyReE2. halonkysalfom . Afik paloalidihip, exfiskiaykyl . phenyl ,

S U%%rl chyyl 6 Qé'ylsﬁﬁérﬁﬁl%g@ laLy1685 bl QBRénQF @l l Mkoxy?f Cis alkyl C1 4

stltute SUb tuents Sel ecte

alkylaming, Gupaldemshoxatnidg Gf a@hlgo‘&ﬂw(am@ 5.6 allynybyy 4 al@“@fonamlde
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oxam de, I'Kyl't hi 6car boxam de
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cycloalkﬁ!)ﬁlyb L{{}lﬁ)ﬂbﬁhm 26é1aﬁ(lyif:¥1|b5£‘cinﬁde 6, élialﬁ*lﬁﬂdcgﬁbﬁrm@é/ bwanidinyl,

am no, carbo-

halogen, Ear m@mﬂ@uﬁwwﬁ byl ot Gy baledgtndzO
haloalky%h@l lé‘ééto%%@l&(ﬁqyl %I@Cﬂ:‘kﬁh&y bﬁaﬁg%@jadaﬁ(yls@on@ heterocycloalkyl

I ocar boxam de, al’kyl sul f onam de,

carbonyl&e[@ycpqry-l, l@m@wlcar@nyuh}fdgp@bmmx% 7 Q@P- caclﬁa&h@,aqhg@xy @enyLL
sulfonalml, Qifoli |a§19,| & mﬁh; an@whirefAa R %X&y‘fl}& 16 gg&Méuﬂfo@mﬁe Ci.4 alkoxy, Cy.s

alkyl, Cy.4 alkylamino, Cy.¢ alkylsulfonamide, Cy.4 alkylsulfonyl, C,.4 alkylthio, arylsulfonyl,
carbamimidoyl, C,¢ dialkylamino, heterocycloalkyl, heterocycloalkyl-carbonyl, heteroaryl, phenoxy

=

and phenyl are each optionally substituted with 1 to 5 substituents selected independently from C, s
acyl, Ci.s acyloxy, C,.¢ alkenyl, C,.4 alkoxy, Ci. alkyl, C,.; alkylamino, C;.4 alkylcarboxamide, C,.¢



hal oal kyl , Q -4 hal oal kyl thi o, hal ogen, heteroaryl,
het erocyclic, hydroxyl, hydroxylam no, nitro, phenyl,
wW@b@nox243 and sul fonic acid, wherein said C - 7Pl/Kg1006/000565
het eroaryl, phenyl and phenoxy are each optionally
sHb the
alkynyl, G Y Qﬁ(gisglﬁ]ngl?%dt@% %4 aill?rfs%f ﬁysl &k 4%?kyﬁsgﬁ@r§/§ 3 )‘}fiﬁ;ﬁhlo lureyl
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I rd
dlalkylam?r oky! gﬁ?l?ﬁﬁag?na ﬁlde%alo%ergld@/#lglgll% n% églnéegﬁ C1 a4
haloalkyl%\lllﬁwﬂ Sk h@iﬁ@lkylsutfpnyzt Gk kgllbalhsilﬁ)lo Witerdargl, kgtbrbhicbe hpgsbxyl, nitro,
phenyl, alg p'h%s;ﬁlloh(yd grvg%kel 3 ¢ falkiﬁlng% Qall} cﬁ‘h#ﬁgéﬁ‘{c}( alre ea&optlonally

boxam 4%, car boxy. cyc
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i R keyik t 64li @l
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alkylsulfJﬂ?ll @f" ehy)llbhloocl sal r%@lclé%loan a%lko@'c%%&u&éﬁlg&g Cf&%) Csy

am no

cycloalkyb ,Ceﬁ @aﬁqlcarbﬁ@@p@]h@@gen )ﬁl 4 Pploglka@yy, 6 @ak@]kyl f1-4 ml@lkylsulfinyl,

C1.4 haloaBGBulddy$, (], hdloaliyithid, hyRfoxd, of dirdS aPPr eci at ed that
- aoaﬂgrtualf(gétu%lgyo ﬁox?n\?enltll)on whi ch are, for

RE e €y, AUebsCir Pl havel borpet ooetsseqyalicosh oprionally
substitute® WRA 4158 BltitituBRY seﬁt:t%@fr@ﬁ R %?Xdpdc%gmétﬁ]lg oP #rInya Cy

si ngl e enbodi nent. Converse vari ous eatgir es o

alkenyl, G glspt, 6y alliHi G aliyleminogfs. Mlé’\]/qaﬂxﬁxa@ég@rm plsglthiiopatbagamide,
Cy.4 alkylGOBhSNille, @, , AbIBhE & TRRALIRALL Y kﬁt!h&oc Bﬁtﬁl?é}ﬁﬁdcl ]

separately or in an Sui tabl e’ &0 rrbl nat |

alkylureyls g neefiodris-adfoxy; sarberpatids pRsPRXY. qyem,éla nm@)atkml €he
dlalkylanl‘iiﬁe@‘l GC(ﬁJileEéi‘HcQémfd%RfF%E %ﬁtﬂ&ﬁﬁﬁo&)fb&x%ﬂ\é %F%f@@ll%%uff&agnde 84

alkylthlové%Yé (51 + baRelseiyed-atitonlikr, @néla@elk@ku@nﬂhfém haleplky ooy a6
haloalkyl, d?l% %ﬁl'og’lﬁﬁt}h@ rh@lb@an[ Rtdoaryl hetelrocy!:ﬁcI hycﬁ&gll ]hyé'ﬁggylﬁﬁlﬁ 31%1?0

di'scl osed herein are SPeCI ical hbr aced
phenyl, Plg?p@s‘/e Ad suforia peidviersgrsaid<ip plky égrerwwle pl@xnp! 4ng phqnpXxy are cach

optionallyHub&iRseHith | & § H8stRuch&REIedidiftons Hie Rrdu g@pﬁsﬁﬂﬁé S acyl Cis
enbrace conpounds that result in stable conpoun

acyloxy, ?lrf'é‘lkoxb&‘r’pé Wl S 1-¢ Hgrlanting, Ooealkrslear'aqwldecfﬁara&w@pw@aamlde
Cia alkyl@mnénﬂaé eq, Emylsﬁfugh le Q 1s1ﬁfb&1_{/1\/b§ yalkyltlh{b addj ltﬁﬁuregle 4

Su conblnatlons of enlca groups |ste

alkylureyls gBigg; GERPL G- GC?él"é’éYucbrbﬁ’@m%‘éFc pRrkRRyi GBRQ £5 aslogky) Cas al |
dlalkylanﬁid)bgp{ﬁlblﬁﬁﬁdrwkﬁm% @r ‘aﬁﬂ@ﬁhlﬁéa@%%amﬁi%ng%'d?d‘H(ylsulfonamlde Cia
ca race resent | nventil on ust as
akylthion 7 e B 4B e 108 M TaHer-dalosl iy i
haloalkyLJ,Q GEB8lkItHER haldBn Enc@X¥ e IR, iy dYoxd), $64:8385IAE 8l Ritrol N

song enbadiments, L1 is halo. I'n some enbodinents, L1
R{"gR'cjand R™ are each, independently, Hor Cis alkyl;

nisOor1; and

mis0,1,2,3, or4.

It is appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single embodiment.
Conversely, various features of the invention, which are, for brevity, described in the context of a
single embodiment, may also be provided separately or in any suitable subcombination. All
combinations of the embodiments pertaining to the chemical groups represented by the variables (e.g.,
n, m, Ry, Ra, Rs, Ry, Ry, Rig, Rys, Ryg, Ris, X, Y, Z, etc.) contained within the generic chemical

formulae described herein [e.g. I, II, III, etc.] and process steps disclosed herein are specifically



In sone enbodi nents, L2 is halo. In sone enbodi nents,
L2 is d. In sone enbodinents, Xis N In sone
wepdetiarents, Y is N I n some enbodi ments, botPCHUS2Ud6/000565

are N. In sonme enbodinents, Zis C-5 acyl, G 5
elnbraced%mlxe%g%{srerggvae&%c@ﬁﬁé if éfggl reaelxpﬁ)af%i %los@d % &X exten@that such
Combmat@llfkwhrme@@mpwﬂathﬁfdesultmstdﬂkmumb g At eapou@is-that can be

lated, &Bﬂﬁy&%hfahd“%& dﬁ?rb%l V
isolate Nt g urey o@l&gl alctﬁsu*yiolﬁbfl&ideltlﬁ aﬂ s@t]cgﬁﬂ) g&loﬁs of the
Chemlcal EIIORQGI lﬁtﬁd pthe @zbmdlmfnm ¢@§¢r&7mgwuch ‘@alalbimwdbgslall subcombinations
f procesS @R Q& s PspBlili Y emEALRVY AT Hesen S
o proces A A s Pre Y gl RN A Sy SRR Yo S Bl it
subcombiggtiog ofjthemispl graprscead Biogessritens, we@zexpaqnﬁy mycrlgs@ﬂ hesian de,
hg;%n@ eg;bgalh%hglil m& amno, fornyl, G -4 hal oal koxy,

G -4 hal oal kyl, 4 hal oal kyl car boxani de, Cl.4
hhwmamth@@ntﬁ,ﬂnyﬁ CLCi -4 hal oal kyl sul fonyl, Ci-4
Irhé&'nfé%hlﬁ)ﬁ&h@ht@ Lzhé‘ﬂa@cgen aryl, heteroaryl,

het erocycl oal kyl , hydroxyl, hydroxycar bam m doyl ,
IMVGW@WP@WP%L Fﬁ@ro or tetrazolyl. In some
hﬁgsﬁfa%ﬁssmhéms&imO acyl, -Ci - acyloxy, C2.6 al kenyl,
G -4 al koxy, -8 al kyl, C26a|kyny| fornyl, C-4
%@W&W@W%@Y@mm oal kyl, hal ogen, hydroxyl, or
INdolle@mbbMme AT 0BIR AR VBRNS, Z is 0 8 al kyl In sone

enbodi ments, Z is nmethyl, ethyl propyl. In sone
W&m%ﬁﬂ@ntsi & evhs acly}ﬁ)xg,&m Frelkewy; CRraaliod, Cra
alkylcarbﬁﬁamllcfé &80l %913@94 Jl??}”ﬁlﬁ)carﬁgiafnfde 4@@5@%&aﬂ1& @f{gﬂcylsulﬁnyl
nmbodi men Is -C(O an

Ci4 alkyl@kﬁowlc%%%(itklyi C 4|aHW§Bﬁ‘2¥eﬁén%e@ﬂwbﬁqy¢b amigp, Cg2 a-”e(l@}@’ R22

dialkylan@ddd c FR8enilmElo(, e bk Y¥Aik %%Qﬁnﬁm&% B Soalkyl, C
fellyla C}Fl\’ZZOé?nc RZZk%ls Orrxgt r?y et yI }g;f §r8p@%cy oalleyl, Cos

diacylamigp, cﬁa-s dliaflgylcaybyxapfs Cenﬁlel&ylm@oxwd% &2 @e@@lﬁmmléﬁdlz 6
dlalkylsul?e?ngflahﬁnoo fRRyE cyl haldaﬂ<o§§3 e, %Ml g nhﬁoalﬁ%cdrb%xtﬂmdls c,,

enbodi nent's, n 1.
haloalkylsulﬁnyl C1 4 haloalkylsulfonyl Cl 4haloalky1th10 halogen, aryl, heteroaryl,

heterocycloalkyl, hydroxyl, hydroxycarbamimidoyl, hydroxylamino, nitro, or tetrazolyl.

In some embodiments, Z is Cy.5 acyl, Cy.5s acyloxy, C,. alkenyl, C;.4 alkoxy, C;.g alkyl, Cy6
alkynyl, formyl, C,.4 haloalkoxy, C;.4 haloalkyl, halogen, hydroxyl, or nitro.

In some embodiments, Z is Cy_s alkyl.

In some embodiments, Z is methyl, ethyl or propyl.

In some embodiments, Z is methyl.

In some embodiments, R* is H.

In some embodiments, R? is -C(O)O-R*.

In some embodiments, R* is -C(0)O-R* and R? is C .5 alkyl or C;.; cycloalkyl.

In some embodiments, R? is -C(0)O-R* and R* is C.4 alkyl.

In some embodiments, R? is -C(0)O-R? and R* is methyl, ethyl, or prop-1-yl, prop-2-yl.

In some embodiments, R? is -C(0)O-R* and R* is prop-2-yl.

In some embodiments, R* is H.

In some embodiments, n is 1.

In some embodiments, m is 0.



In some enbodi nents, mis O In sone enbodi nents, R11
is C-5 acyl, G-6 acylsulfonam de, Cl1L 5 acyl oxy, C2-6
w@bdoenyd243 C 4 al koxy, C .g al kyl, G -4 al kyl anP@DUSI006/@)0565
al kyl car boxam de, -4 al kyl t hi ocar boxam' de C2-6
al kynyl, C-4_alk I sul f gnam I sul
In SO P@Iﬁ?%ﬂ% R s i %Vﬂ?frﬂw Slf‘t%imﬁ‘ea R GFY l?ﬁyoé%%%I‘Ienﬁ Cus
alkoxy, C@ a‘llé!yl @, kmkylmmb C @rilliyRarbakahige) ICh pmwlthlmambmmlm doydlkynyl,

et 1 IRASIR SRR SRR S R

alkylureyld hrﬂink}drﬁﬁﬂfbﬂﬂﬂfﬂtﬁ&amﬁaylﬁcaﬁboat1[%56ﬂ1¢ohy,mr>himdm:dhoxy, cyano, Cs.

anld ha hanaIkyI
excloatis B atsriaroR) Rt TRk Lo SR i Gyt - G -
dialkylthlbk&khbﬁéﬂﬁﬁé tghanlﬁukmm etaefgem;m haloallteay 63,0 dnyloﬂbﬁ{ Ryl halgxl}cyllsulﬁnyl,
- car bonyl ,
v haoflglsglaril -+ Frieia bier SRR BB TSR BB nitro. a7
heterocycﬁ?ﬁ_[ky@&lfdn@lalﬁé@&lbcycImh&yboaybonp]h batgtbarylshﬂtérmﬂmrﬂ@%l, ﬁudrbm,: ngtro,
aci or thio ment.s lis G-5 acyl,
Cy.7 0x0-Cy CIQ%ISRPI ‘F(B‘Pfa?he% Su?fgn%mgcfflﬁ%%? acilOrdigh | enyl, G 4y
hﬁidﬁ@)émbocgﬁnel&s a% iy IC,.s &334, €. ahdy}sﬁﬁcmamqne le-aﬁyloxy, Cy.6 alkenyl, Crq
r m. de t.hi ocar boxam.d -
atkoxy, Co ¥ SRR oyt LSRR AT By S s iy
Cia alkylﬁlfoﬂarﬁhégyjl§alkj‘rlﬁﬂﬁlhyl dm:llﬁﬂmsmml ; diments, R11 is C-4
ny sone
é.}lf-%/nts ls i %yli‘}ig?bﬂﬁ glu“l a;lkglsu Ony?'n some
hemmwnnsemhﬁnts FRllfhslcs alkylayifomyl f onyl or et hyl sul fonyl .
In SO nbo fonyl. In sone
oerrg‘ﬁ’ﬁﬁi{’?ms 2! me@? ilforﬁiﬂrm%ha?’ f?ﬁ’é are each,
IhEUil&Qﬁﬂ)d&Lﬁiehtg,,Rlen@tlﬁllsallkaQIhyl G -4 al koxy, C1-8
al %ﬁﬁf&% ime R‘?lﬁéyﬁ%} 14CX1}drt9 are %acﬁglg@epfn%ent@ tﬁﬁ,b ?élﬁegﬁlcm
alkoxy, C@Jgrblﬁy‘ll oxnrlisnylRyzno, IR&]BgenRﬂIAm, hamaﬂkomsl ahadoaigd, Hydroxyl, or nitro.
| nde d nt I K, A4 al ke
I, 5qm04 éxﬂg ,OI){(I leIQ(%{; mdtll(q & ’eacg m&rg@hcﬁ%ﬁ)a Iffﬁebﬁ zgkoxe%l%x’-s
alkyl, cydiﬁﬁlalo‘g&lﬂhytﬂnﬁlll%l&t@re each [ ndependent ly, Hor

hal o ar’%gd 5. gy pln
T Som %@88‘6‘?%2’%@ S s oég% mpﬁgesgng e it s,
IRi&nd antodimentssRres cﬁhﬂndﬂmﬁient s, R12, R13, and R14 are
each H.a 5 than H 1In sone enbodi nents,
TRtgmg “s}“‘t‘iﬁh“}? IS% % haFOIgg%yl R12 , R13 , and Rl4 are
Ieaete érhboamd:nﬁ;lﬁ IISF
In some embodiments, R'2, R5, and R™ are each H and R"’ is other than H.
In some embodiments, R is Cy.4 alkylsulfonyl; R, R®, and R™ are each H; and R" is

halogen.

In some embodiments:

X is N;

Y is N;

Z is Cy.s acyl, Cy.s acyloxy, C,.¢ alkenyl, Cy.4 alkoxy, Cy.s alkyl, C,¢ alkynyl, formyl, Cy.4
haloalkoxy, C,.4 haloalkyl, halogen, hydroxyl, or nitro;

R'is H;

R?is -C(O)O-R%,

R* is H;



hal ogen. In sone enbodinents: Xis N Yis N Zis

Cl-5 acyl, Cl-5 acyloxy, C2-6 al kenyl, Cl-4 al koxy,
w@1e08/0x2k3/1 , C2-6 al kynyl, fornyl, C -4 hal oal ROKRYS200/#00565

hal oal kyl , hal ogen, hydr oxyI or nitro, RLis H R2is

2 Cygliﬁc?’ hﬁrﬁcglsul%&amlgél JC %c oxy, 826 %ke 1k e]ﬁ‘yallk,oxb C_lﬁ alkyl, C;.4
alkylaming| Rma}’kyl@boﬁanaﬂégﬁ 4 al@lthﬂocaﬂbmnadn 9, allGiny 6 C,.4 alkylsulfonamide,

Cualkylgp{ Co?EbO)iﬁﬁg %ﬁwla 4 al kyl t hi ocar boxani de, C2-6

| sul fonam de, G -4 al kyl sulfinyl, or
RE R awyalns stfaoerqabh ifdgnd L, H, Rk Alkenydr(@l.. Bkbxya Cps BRONC26
e I koxy, C -8

alloynyl, CgFIfq’/ sg%g’[tcé"‘éfﬂﬁyny i cyhgk)léﬁ{pﬁhfldr&g}i %ltr hal oal koxy,
n@ L4ndhal oal kyl, hydroxyl, or nitro; nis 1; and mis O

e Ojollnsorreenbodlrrents Xis N Yis N Zis CG-8
]ISkFR1|sH RRis -CCOOR22;, RAis H Rllis G-5

acyl C -6 acyl sul fonam de, C -5 acyl oxy, C2-6

al koxy, G -8 alkyl, C-4 alkylamno, C 6
%C{é%%é”f’%@?lg?n de, C -4 al kylthiocarboxam de, C2-6

XalISINynyI C -4 al kyl sul fonam de, G -4 al kyl sul finyl, or
¢ al kyI sul fonyl; R12, R13 , and R14 are each H

Z is Cy5 alkyl;

RlisH; -

R? is -C(0)O-R%;

R'is H;

RYis Cys acyl, Cy.¢ acylsulfonamide, C;.s acyloxy, Cy.¢ alkenyl, Cy.4 alkoxy, Ci.s alkyl, C1.4
alkylamino, C; alkylcarboxamide, C,.4 alkylthiocarboxamide, C,.¢ alkynyl, Cy.4 alkylsulfonamide,
C1.4 alkylsulfinyl, or Cy4 alkylsulfonyl;

R'%, R, and R™ are each H;

RY is Cy alkenyl, Cy.4 alkoxy, C1.5 alkyl, Cy.6 alkynyl, cyano, halogen, C;.4 haloalkoxy, Ci.4
haloalkyl, hydroxyl, or nitro;

nis 1; and

misOorl.

In some embodiments:

X isN;

Y isN;

Z is Cy5 alkyl;

RlisH;

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

RYisH;

RY is Cy4 alkylsulfinyl or C,.4 alkylsulfonyl;

R'%, R, and R are each H;

RY is Cpe alkenyl, C;.4 alkoxy, C.s alkyl, C,¢ alkynyl, cyano, halogen, C;.4 haloalkoxy, C;.4
haloalkyl, hydroxyl, or nitro;

R*?is Cry4 alkyl;

nis 1; and



R15 is C2-6 al kenyl, G -4 al koxy, C -8 alkyl, C2-6

al kynyl, cyano, hal ogen, G -4 hal oal koxy, Cl-4
whadoeardeyd , hydroxyl, or nitro; n is 1; and m PGI/U82004/000565

In some enbodinments: Xis N Yis N Zis Cl-8 al kyl;
mRlois H R is -C(OOR2 ; RAis H RL1is CG-4

al kyl sul finyl or G-4 alkylsulfonyl; Rl12 , R13 , and

R14 are each H, R15 is C2-6 al kenyl, C -4 al koxy, C -8

hﬁkhﬁgnmggngmglkynyl cyano, hal ogen, G -4 hal oal koxy,
G -4 hal oal kyl , hydroxyl or nitro; RR2 is C -4 alkyl;

XisNs 1: andmis 0. In sonme enmbodiments: Xis N Yis N
Y4siks nethyl; Rlis H R is -C(OOR2; R4 is H Rl1

IS nethylsulfonyl R12, R13, and R14 are each H
Z is methyl;

R'is H;

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

R*is H;

R" is methylsulfonyl;

R R' and R™ are each H;
R®isF;

R* is prop-2-yl;

nis 1; and

mis 0.

In some embodiments, the present invention provides a process for preparing a compound of

Formula I:
R2 R11
rll ) R12 R'3
(RS)m_K n

R14 R15

R* z

Y =X
R1

by reacting a compound of Formula II:

(R3)m——



R15 is F;, R22 is prop-2-yl; nis 1; and mis 0. In
sone enbodi nents, the present invention provides a
w@e@eamR43 or preparing a conmpound of Fornul a |PCT/D§2006/000565

reacting a conpound of Formula Il: pw th conmpound of
with comb®RfndYE Forilider! 1| i n the presence of a base, thereby

ormng the conpound of Formula I . The reacting of 11

with Il can be further cBfried out in the presence of

a salt, such as a tetRBsubstiR'éited amonium salt or an
i odide salt. A tetrasubs ted ammoni um salt i ncl udes
a salt of forrrula[N&Jé{l swhere X1 is any
.nmonoani on such as fluori deg, Cﬁ'ﬂ oride, brom de, iodide,
and the like, and each R pg, independently, C alkyl,
aryl, aryl al kyl cycloalkﬁ*, cycl oal kyl al kyl ,
heteroaryl, heteroaryl al kyl, heterocyclic, or
in the prebeatesiadps, th(ereby Iﬁqrinjngehmdmmpbundfdfﬁhrmwﬂ be optionally
TEU pﬁ%ctf(tmt%% E%II c&n ﬁé fu%?rlg%r)r(leg let n t@e II%E‘ts]ér’lrlI Og%a %lt such as ahe
tetrasubstiteted asmbnsumtsaﬂt echngpdidasali rrAstaiasubsstuad t@tnopi(@i sak Blcludes a salt of
o]
formula [ﬁtlg)?]il u t e @a{rﬁ%o%&a{ln H%g?%ﬁu&ﬁp ? ?ﬁ%tgg ml{iéq ?odlde and the
like, and eagh R is Inrdepemdtlhb’[ Caadiod |aryé rat}éqlk}tl,rpeclpdkylacs/gbglkylamy]ehbteroaryl
' -|t o . r . )
heteroary RRIEALUITL ! qrinBte el i1, BRh b whyfh bifdedBionatly pubstiured by
halo, Cyriathpll, Ges Isddalkyl, ICh4allﬂ<p>tyhercleh¢j®dﬂiqxeninssonlenmbodiments the

tetrasubs{ltﬁtgaﬁ %‘BMQ]? Lfntsgltt %ql t?tfgg@ H%gg%ﬂ)f%ﬁ 15n1151§ ﬁglﬁ thr1 mié Mhﬁ gh

nfurthe e tetrasubstitut
tetrasubstitntet minmomiga| splt jsst tardbhwtamglusmatt In| fnrthey emhediments, the

' , u
s FIRSUETEN S ok U8 I SB R LA AUROM by,
ammoniumesali is angodide dalt. (i furthdr embedimeriss thevetrapehstivted pnggnivopsalkt i
e f '
tetrabutyfé’aguntoﬁﬁl%]siggﬁg % furﬂ1e1$ %Llfudﬁeﬂ%h&h?%ﬁg{ﬁgﬂL i g&mémllgﬁlhfﬁh Sh@lls hglﬁorme
salt. In farthdr ¢mizoidineratss thie tefragfbstitefedaimontia siltie ,‘fetmhléylemmonmméluande

CHCI—P(Il;lif@H W_a! and halide is F, O, Br, and |. Exanples
(CHCHGSRM AT netal hal i de
The reacting of II with III can be further carried out in the presence of a salt, such as an alkali

metal halide salt. Alkali metal halide salts are known in the art and include salts of formula M-
Halide, wherein M is an alkali metal and halide is F, Cl, Br, and I. Examples of an alkali metal halide
salt include, for example, NaF, NaCl, NaBr, Nal, KF, KCl, KBr, KI, CsF, CsCl, CsBr, Csl, and the
like.

In the reacting of IT with III, the base can be any that is routinely used in the art for similar
coupling reactions. In some embodiments, the base is an alkali metal amide, alkali metal hydride,
alkali metal carbonate, or an alkali metal hydrogencarbonate. In further embodiments, the base is an
alkali metal carbonate. In yet a further embodiment, the base is K,CO;.

In some embodiments, the reacting of I with III can be carried out at elevated temperature.
For example, the reaction mixture can be heated to a temperature of about 100 to about 150, about
120 to about 140, or about 130 to about 135 °C.

In some embodiments, the reacting of IT with III is carried out in a solvent. Suitable sdlvents
include, for example polar solvents or solvents having a boiling point above about 100 °C. Example
polar solvents include dimethylsulfoxide (DMSO), dimethylformamide (DMF), dimethylacetate
(DMA), N-methylpyrrolidine (NMP), acetonitrile, propionitrile, and the like. Example high boiling
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salt include, for exanple, NaF, NaC, NaBr, Nal, KF,
KO, KBr, KI, CsF, Csd, CsBr, Csl, and the like. In

wo b@enadaes i ng of Il with [11, the base can be BCHUS1v84/000565
is routinely used in the art for simlar coupling

s KERESH U5l A STBOIITEN S g, b Bl

DMSO. carbonate, or an alkali netal hydrogencarbonate. In
| . L . |th .
0y o SR T BActing bR A PLSe BBl WA TR ot of e
compounf2{Rgmulafl tg FoenwdaBbidiabewid, It yomercahodiinggfsdlic Jomppjutdpf
| b i it -
Formula { A ARAL UL e & 1MLt STRBR SIS mofilia . I
further erhlgndjrasntst the molaf rafip ofibasg @rmaynixif cernpaud of Ersoula I 20aboyt 2:1 to
18 STt 1aibpl$ 2. Ieﬁ‘t i
about 1 1é€9§g{dl| %%tag ?ﬁtt he’r ég%%%?%%qow FIEHVI?A}I %%nﬁ&lhml S S’cS:tgérTIFllolgr(jratlo of
tetrasubstifuted rmmanisw sgltietamoguf of aprhpougd pi/amnsla Ui &5 abelet, 1:If torabout 0.1:1,
ol ar I | vents having a boiling
.8 L 0. g
aboul[ogre)l)(;t?%éug%g\?’e&élgg‘gtwio %B@t Oéglarrpl e pol ar sol vents
Tihp compbendiFeramial canlbeprapaied pDVSO) , di met hyl f or mani de
DVF), i in (M N-nethyl pyrrolidine
aé NNP)C?mglkéIég%E%{tél i g% g?ropl onitrile, and the Ilike.
Exanpl e hi gh boilingsol vents i ncl ude DMSO, DMF, DVA,
and the like. In some enbodjpents, the sol vent
i ncludes DMSQO. In somﬁn3 enodiEnts, the reacting of Il
and 111 is carried odf 'here the molar ratio of the
conpound of Formula Il to rmula Il is about 1:1. In
sone enbodi nents, the comfoynd of Formula Il is
provided in slight nolar excess relative to the anount
of conpound of Fornmula IIEY In further enbodinents,
. tv0 of base to anmount of conpound of
Wlthacoh%rg?rﬂél%ggigrﬁu@ﬁ% about 2:1 to about 1:1, about 1.3 :1 to
about 1.1:1, or about ,(1.2% 1. Ih yet further

enbodi nents, the nol dr' ' ¥ tetrasubstituted
amoni um sal t to amount |Jof cpnpound of Formula Il is
about 1:1 to about O0.1:Y; ut 0.8:1 to about 0.5:1,

or about 0.7:1 to about 0.[6:1. The conpound Formula 1|1
can be prepared by: a) comdining a conmpound of Formula
V. with a conmpound of For\;rula V: Vto forma mxture;
and

to form a mixture; and

b) adding a base to the mixture, thereby forming the compound of Formula II

The base which is added to the mixture of IV and V can be any suitable base including, for
example, Cyalkoxide salts, alkali metal amides, alkali metal hydrides, alkali metal carbonates, or
alkali metal hydrogencarbonates. In some embodiments, the base is a Cy.¢ alkoxide salt such as an
alkali salt of #-butoxide. In some embodiments, the base is potassium /-butoxide. Base can be
optionally added in one or more portions such as, for example, two portions.

In some embodiments, the combining of IV and V as well as the adding step are carried out in
a solvent. Example suitable solvents include ether solvents such as dimethoxymethane,
tetrahydrofuran, 1,3-dioxane, 1,4-dioxane, furan, diethy! ether, ethylene glycol dimethyl ether,
ethylene glycol diethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethy] ether,

triethylene glycol dimethyl ether, anisole, or t-butyl methyl ether. In some embodiments, the solvent

11



b) adding a base to the m xture, thereby formng the
conpound of Formula Il. The base which is added to the
worobare4df |Y and V can be any suitabl e base PCT/US2006/000565

i ncluding, for exanple C -6 al koxide salts, alkal

. d e a i "
includes tgigaﬁhg orﬁzglgaens %ﬁ%err 9%1{& sol%tt ots aflﬁ%:e%dﬂdg g]él\r/]l_é {\IE/%‘JI,] ia)tMég;C?’ %%;er’%ommle and

propionittleme enbodi nment s, the base is a Cl al koxide salt such
s
Tﬂﬁe gach IE?SJG cargl?eai’g% n*'fzarﬁut aut. %@ducé&eﬁs%%n%géfﬁgfe the
addition copb¢ eamadd opt @i@d@nperamrg hdowrban 2 bplowtabaut 4 5.sbrddw atwut Q& below
I portions. In sonme enbodi nents, the
about 5, of 80 |ﬁ?ﬁ§bo "IV and V as well as the adding_step ar e
Irpgpmme] cadpodigents,theamal eyl 19tenef compennd|I¥ ts eimpmideV doiboedrit’s In
further enﬁﬁ%ﬁ g‘% t‘ﬁgpn far 13191) XP RT%OMIK]/ t@%oﬂ cﬁg& Wé%&@‘is%&ﬁ '1:1:1. In some
t et r ahydr of ur an, I oxane, I oxane, furan,
embod1m@nt%1thw1lol@trm@rof b@qe m/q:@m@ulgi \//esga,boun A2t Iy |abcelt $.80:1 or about 1:1 to
abmn09§ﬁhy|ene gl ycol diethyl ether, diethylene glyco
di met hyl et her, diethyl ene egcoI di et hyl ether,
The amnepndsod F@}m@@ LAV nasdhY; Paneoe peapared pdcgrging to wutipe 1pefhgds in
patete) I udes
the art. B e o e B S e 2 A e
10/888 74§Wh10NWPﬂCOENVB®d hgreant Wrreferanpeinaig gntpetdpi onitril e. The

N g 1R OB} oSl s

(e.g bulltmieehoféhﬁcompowdpéﬁwéw&Iumuﬁmsovblm@ha@stenﬁ@wéwe
procedurdd qgé&lbgrﬁleréﬁ%ag\%éggﬁgﬂy %Qrswp §lop W;aﬁﬁ}gu fn o pr%ar&?i%h QY\éompounds

about OC. In sone eimbodi ments, the nolar ratio of
of Fonnu@dhﬁ@mwnﬁs\pftl*“@n@éh%@ eaRcPpyoRally hbBrmenttasPypmﬁuorwltlﬁbqptlonally

can be caff{tl %gérqgﬂl‘é %rep&rgtﬁ)n@ Iy AL i fhe @%pr@&lﬂpﬁ YRt ¥ dfting material II.
conpound base i s about 1. In sone
enbodlnents the nol ar ratio of base to compound V is
about 1.02:1 to aboutg20.90:1 or gbout 1:1 to about

0.96:1. The conpounds of Formulad III, 1V, and V can
be prepared accordi o) routi thods in the art.
Exanpl e prepar gRrl) of | inhgRB,qonpyudnds are provi ded
such in U S. App. No. 10/ 47, which is

i ncor porated hereinfy referen inits entirety.
Wil e routine isolatign and purifg cati on procedures
can yield substantiall eparations (e.g., bulk
sanpl es) of the conpound |of Hornmula I, inpurities

whi ch are characteristicY *e procedures described
herein can occasionally perisist. For exanple, in the
preparation of conpounds ofR'Fornula I, conpounds of
Formul a Ha can optional |l yghe present as byproducts
whi ch optionally

In some embodiments, bulk samples of Formula I made by the processes described herein
can contain a detectable amount of compound of Formula ITa. The amount of compound of Formula
Ila in preparations of Formula II can be, for example, less than about 5%, less than about 3%, less
than about 2%, less than about 1%, less than about 0.5%, less than about 0.2%, less than about 0.1%,
less than about 0.05%, less than about 0.02%, or less than about 0.01% by weight.

In some embodiments, bulk samples of Formula I made by the processes described herein can
contain a detectable amount of compound of Formula Ila. The amount of compound of Formula ITa
in preparations of Formula I can be, for example, less than about 5%, less than about 3%, less than
about 2%, less than about 1%, less than about 0.5%, less than about 0.2%, less than about 0.1%, less
than about 0.05%, less than about 0.02%, or less than about 0.01% by weight.
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can be carried over to the preparation of Forrmula | if
the byproduct is present in starting material 1. pa
wo poosone4enbodi ments, bul k sanpl es of For nmul a PCT/OEH66/000565
by the processes descri bed herein can contain a
det ect unt of QRO a Ha. The
L lm%%%uﬁam 0? ?rlﬁ(?l%glgﬁ%:ﬁﬁlg%ﬁebpar ations of
Formula Il can be, f xarrpl ess than about 5%
l e s t han aobout 2% | ess than
. | ess than about 0.2%
Iess t n about 0.05% | ess than
0.01% by weight. In
sonme enbodi nents, pul k| sa f Fornula | nmade by
t he processes descriped hereip can contain a
det ect abl e anount of| congeund of Fornula Ila. The
anmount of conpound Fojrrul @ Ha in preparations of
Forrmula | can be, for xa e, |less than about 5%
| ess than about 3% | efs an about 2% | ess than
about 1% |ess than abo\t/O 5% |ess than about 0.2%
| ess than about 0.1% | edb.than about 0.05% I|ess than

t.h ht .. .
T R LD R
methods 1h¢1tﬂd1né, ifé.exdile, qmmommléamﬁaﬁamrméoaaﬂda, }agi'cbedbimemce liquid
chromato 0 S%S%tsaea rglglfl%g ar(1:I ? léex gﬁ]i;gfngou ?O%olrrgrﬁoﬁlgd cfk%*o{n%}fzti 118'%nd other

about 1% less th
| ess than about 0. 19
about 0.02% or le

nuc
byproducBR@nek bfinpla@aspard eccohimgho ﬂemfcmemheeeiﬂ ¢agyie ceduced or substantially

- rompt o nas ct roner and .t The
ehmmate(gﬂgbﬁ)mme etﬁ%{}ﬁg%a regfys IIZ?T{?P f_]lggrhatagr ol%lﬁl?ech% 9%6%0 duct s
Thértelnl Fhulls samplle’ss m;edahmae domasEotlydwitlyits wedning ipthe es sded, for
camoe L RS 5 a0 RPN | L B AR
samples calbOMHsG/ ap hpichibclangedions] m'gkbe upwantd fpubril theuspide vf kilpgrams
used herein consistently with its nmeaning in the art
OFMOTe which, for exanple, refers to an amount of product
813 W@%d&hﬂ@élﬁﬁiﬂ@&ﬁl@s of tgé inmtipn,cydn?@sar@ forsagitye desertbed in the

s o TR e 530S bG8} i R
Converselyp K &ioub featuses a>|ﬁme éoedtoaavhidhate, G bteaity) d&@&b@r inthegbnteriof a
single em.(ll'pg%glglzw(tl r(r)lgyF also b rr%&é}(ée% esgé)a?aéelﬁg%@ Ialtl}y Sultgtﬂg F\Ibk@ﬁtﬂnd&?g f/ Pge q

Tha teﬁ:m I‘t‘b"«l ﬁ ddsnotm tHemuabeiofi gdrmmlmmdn ﬂi@mwletmﬂwleds’féﬁ {erm refers.
For examBE1 i 3ta telrjerlqil %n tlﬂ? réfgrg ?cp%n aq’lgfl g@hgﬁgv?l{#g] (g;)?ﬁ (Cy),3(Cy), 4

escri he cont ext
(C@,S(Gg};b@@a)nk@&) ond{Csptasmnlpnpr ovi ded separately or in any

The Itetn%b Iaceyl’séJ %81:%99 ca@@o EE:O) substituted by an alkyl radical, wherein the
definition of alkyl has the same definition as described herein. Some examples include, but are not
limited to, acetyl, propionyl, n-butanoyl, iso-butanoyl, sec-butanoyl, t-butanoyl (i.e., pivaloyl),
pentanoy] and the like.

The term “acyloxy” denotes —O- substituted by an acyl radical, wherein acyl has the same
definition has described herein. Some examples include but are not limited to acetyloxy,
propionyloxy, butanoyloxy, iso-butanoyloxy, sec-butanoyloxy, t-butanoyloxy and the like.

The term “acylsulfonamide” refers to a sulfonamide substituted by acyl on the sulfonamide
N-atom, wherein the definitions for acyl and sulfonamide have the same meaning as described herein,

and an acylsulfonamide can be represented by the following formula:
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The term "CV]" denotes the nunber of carbon atons in
the noiety to which the termrefers. For exanple, C -8
wa@bkdgl7d2where i is 1 andj is 8) refers to an aP&yUS2006/000565

group having 1 (C1), 2 (), 3 (C3), 4 (44, 5 (C5) 6
(C6), 7 (C7), or 8 (C8),Capbon atonms. The term "acyl"
denotes a carbonyl E%o& stltut ed by an al kyl

radi cal , wherein th Ay of al kyl has the same
definition as described Hereln Some exanpl es i ncl ude,

Some emtdHimedis &£ M@ presb T idvestidnGaclilE €. }’Aoyls@l'f(ﬁﬁinﬂié)’dlp aﬁylbtﬂfoﬂﬁﬁ’Mk,,Cl 3
- but anoyl , sec- but anoyl, t-but an?0 I va

acylsulforgisiecti sy e fppranife. Kxanpipofagy I 8*89’1‘16%69“’1“ el Epited
to, acetylsﬁlﬂ?ﬁ;y'l SG@NHC@@)I@@]Y brobﬁﬂylﬁﬂamom&%mﬁcﬁmﬂqs t he

fini'tion des bed her
lsobutyrylﬁtﬁ@mulebwlsakf@n%@ R T fa@@fly% Bsﬁﬁln}ebutyrymfamoyl 2,2-

dimethyl- ﬁ{)ﬁgﬁﬂﬁﬂiﬂg )?ﬂ; pe!%bh@}‘lﬁﬂﬂa@%&l; 2-AHSByehRnSNduAYoyl, 3-methyl-
sec- but ano%i%( but anoyl oxg nd the like. The term
pentanoylsybappgly f-ms hPecPéanOYlé‘fl@f‘@ylt #ddbesliier onami de substi t ut ed

THé/teﬁ?lekeﬁﬂ”'dB&)te“s Wah iy piadiele c&’rta':lﬁlﬁg'fhavﬂ'g% ®h#t ohd)@rbon-carbon

definitions for acyl sul f the s
donble b g s LRI, WoaE] DI 5 S s gt QHAPY oy o
alkenyl OIC@Zrblﬂéﬁylrl?&ﬁ 2308 Z8sbnkys a&d’@ntfrmeil ByMhB @rﬂhe‘ﬁllt'ﬁ{y&i” %ﬁﬁermore the
di nents of the present

v en i,ncl é‘ & Of
term “alk%p@zg”lgcdqlck% ﬁrgm)wth b2, % 4% mo h?ﬁ eAcgar dingely, if more than one
double boR& ! pedbrt A A<D dPaybe ol BV ¢ dlnfianRELIE and R abgaletes of an

alkenyl 1nﬁ]élé4 YS}H}LJLE? gg?&g}l&sﬁy é%)l Ud)g bUt % %B?n%ny [Be}lt%nyl 201’1exeny1 3-
hexenyl, £E&RAY Whe%ulll}fl,a!',mﬁéxaﬂrm@(l alQ)tBNﬂ@( =0 Et],

but | sul f t
e T
to an oxygenitondl| E@Mﬁl@s iRdp nRthykg bihbanmypkopore idoaiapolkg,ul- ‘rfummyd-butoxy,

met hyl oyl sul f amoyl ,
150'bUt°X3»Sﬁ%P‘H9’fypaé‘ﬁtﬂ§ﬂ { sul f amoyl ,

T‘ﬁe fEﬁh thym esloan @yirﬁgﬁtfoaﬁawhed I@Idd)c‘aﬁben taidicel. Iﬂ'kcEnet edtbliments,

th alkyl vy GoRtins i SRR 60t SUAQ DY BB Db o 4 arbons,
1 to 3 carB6HR Oﬂéﬂmi’éib%ns.th@lek efylkyl gfoﬁplspmtlﬁdeC&utﬁreaiok Hmitéd to,(metsyl, ethyl,

al ken - al kenyl , C2- | kenyl. .or | ken
opropyLEEogEPVE R BERE VAP lssrm%g'&%y{;&?e@(ﬂels‘%'g?%lat Fahoto- R 1
methylbuﬁlall [iteh) ECHETE ) CHJTEL, CHE N2 -maihkiboty] [1.el +CH,OHECHYCH (1] ,\M-ltehyl and

, 3, 4 or nore double bonds. Accordingly, if nore

the like. than one doubl e bond is present then the bonds may be

Tk ker@ - allfy104rb&xaffiidet’ WF @ﬂkyﬂkfarbﬁxmde’%len&xmmdlmalbﬂ gaup attached to
the n1trog§|n EIZ?%@H)? gr|1 %glgg\é{oglﬁyff'hereg1 %lgiﬁ P%St ?uga%)gy(iﬁfénlg %n gs fg,g}é'herem The
alkylcarbh@hﬁﬂelxhayléblhﬁmiﬁyeﬂbyﬁleifdmmg 2, 4- hexadi enyl and t he

l'i ke. The 4erm "al koxy" as used hergi n denotes a

radi cal iﬁ;yl as_defined herei a)]\ached directly

~(alkyl)

YN (alkyl)
H

Examples include, but are not limited to, N-methylcarboxamide, N-ethylcarboxamide, N-n-
propylcarboxamide, N-iso-propylcarboxamide, N-n-butylcarboxamide, N-sec-butylcarboxamide, N-
iso-butylcarboxamide, N-t-butylcarboxamide and the like.

The term “alkylene” refers to a divalent alkyl group. In some embodiments, alkylene refers
to, for example, -CH,-, -CH,CH,-, -CH,CH,CH,-, and the like. In some embodiments, alkylene refers
to -CH-, -CHCHj,-, -CHCH,CH,-, and the like wherein these examples relate generally to “A”.
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to an oxygen atom Exanples include nethoxy, ethoxy,
n- pr opoxy, i so-propoxy, n-butoxy, t-butoxy,

W0 s@ebu2axy, sec-butoxy and the |ike. The ter PCHUKR2006/000565
denotes a straight or branched hydrocarbon radical. In

0 | kyl..
1R SRR oS3 b QUPARAIY AR o ) ot b i
same defigiéipid merbed leeredn. cliralpples ,incllldb,d?uBIlCtt amhi@h'@; mgthplsuifinyl,
rbons, i hel . ah
ethylsulﬁqu 4-prg ly?n@%{oﬁ%ﬁ)p%ﬁsgﬁhlg?f %—bﬁ@%ﬁ%%g}r %g]bg%g%'ﬁlrf%gﬁ’/ fs’@-bﬁtyﬁgfﬁnyl,
t-butyl, ami-thelkikel , sec-butyl, iso-butyl, t-butyl, pentyl,

Timé%fd?eﬁ 8&@?%@1—5&{@? ggggstngi hyllbu[rm hyl .but yl

- CH2OH( CHBRORCH] , n-hexyl and t \. The'ierm
"al kyl carpo i dafkylor " al kyl car boxag g not es a
single al I oup attached to the mntrgg car bon
am e I kyl has the sane
wherein a@%’* ﬁar? it gRe 42 ouna\éhsé:?gedn%l%ﬁnhe al kyl car boxani de nay

Theterre pal@ﬂaﬂfbeﬁ” ﬁr;notel&'l eS(Dnt bubstitnigd byEadkyriphleesein thelaligrbradigalthas
e e LR AR: R PEBR0TRfis  mitos
ethylsulfdsyl, Sm@wb}ﬂ‘fdnghleQ)X@yisdEQnyNﬂFbub’dﬂtuybfG’éﬁb@&‘ﬁﬂ‘ﬁ@@ﬁyl, iso-

but boxam de, Ni so- butyl carboxam de,
buwlsulf%yf?%u P %Jatﬁ boxani de and the like. The term "al kyl ene”

The teengalkyithw”cﬂemaetseﬁt suaistkn}tbd oy g, whereisberalkglradien! hesthesame
definition aélq%sd.ﬁg%_l?ﬁ%gne rlﬁ(g&?ﬁs nlgfulc(lg )Bﬁ{%lt ﬁmlte % T eglgl'ls(r;ug%@g%e, CH;S-),
ethylsulfaly k ywpeapglsnléigl; sotpoopyBhifanyl, @Ihmkulfanymmf,an}énwt he

se exanples relate generally to
butylsulfanl(l(%]?v@e%lgdrdr?ﬁ % Kyl sul finyl" denotes -S(O)-

B bsmi“tlisylhibcarpoxenkigd”, dengriesaghiqamide ofthk fallowagiferaiulasas
t he same defg ni t| on as descri bed. heresgn. Exanples

i ncl ude, g&j\ ‘gnedto, met Isufinyl,

et hyl sul feayTSNAC ﬂf?’ pyl sul finyl, Si3n“pregghsul finyl

n-butyl sulfnylH sec-butyl sul f nyI Hso- but'yl sul fnyl ,
wherein 41k Bhdthe saafeetikifor dskiRscribbEheedi. m "al kyl sul f onami de"

refers to the erein_al ha
Tt b aeodL 2R %Sk Br B RSk OR- SR on or bt
the mtrogea!; Ky lsuﬂidﬂltfﬁ@ﬂl ylllt}kl tideaat esdiffGéalkyl gtist antilatl@ljhdsyhea;hMy Hefinition
wher ei n e a C sane
as descritRg Ao A RBIEET o a%‘(gﬁlﬁvr&l l?ci‘if‘reﬂvdléare B e By R RS e
NHzC(SﬂI\JOHsI @@Ha‘)zN(S)MI IMPEMNfS)NﬁL,,(CHI)MBMH{sQr@HsCHzNHC(S)NH

sul , i1 so-propylsul fonyl, n-butylsulfonyl,
CH3CH2]§EIE: %si‘ﬂdftg%w i sobutyl sul fonyl, t-butyl, and the

THek@m “alkylureyl” denotes the group of the formula: -NC(O)N- Wherein one are both of
the nitrogens are substituted with the same or different alkyl group, wherein alkyl has the same
definition as described herein. Examples of an alkylureyl include, but not limited to,
CH;NHC(O)NH-, NH,C(O)NCH;-, (CH3),N(O)NH-, (CH3),N(O)NH-, (CH3),N(O)NCHs-,
CH,;CH,NHC(O)NH-, CH;CH,NHC(O)NCHj3-, and the like.

The term “alkynyl” denotes an alkyl group having at least one carbon-carbon triple bond. In
some embodiments, the alkynyl group has 2 to 8 carbons, 2 to 7 carbons, 2 to 6 carbons, 2 t0 5
carbons, 2 to 4 carbons, 2 to 3 carbons, or 2 carbons. Examples of alkynyl groups include, but are not
limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the like.
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The term "al kyl thi o" denotes -S- substituted by alkyl,
wherein the al kyl radical has the same definition as

waele®enid2esl herei n. Exanpl es include, but not |Pei/Us06/000565
to met hyl sul fanyl (i.e., CH3S-), ethylsulfanyl,

yl sul fanyl, iso-pro Isulfa I but Isulf ny
Addiionafeh Aginy] 0¥ SIS 1; Scbtio) et el e (O P Sdmal Y nd
tri-ynes. |1 Ke. The term "al kyl t hi ocar boxani de” denot es

at hi oam de of the foll owing fornul ae: wherein al kyl
The S RENQA ANl e #TPoN “as descri bed herein. The term

The ﬁlé(r:(lﬁy‘ialk?laﬂlhﬂoe Yénoted @b esbbstlmeedgay alkpl, ohereinehd dkyiddival has the
rein, one or bot f the n| ens
same mearpa PP A S THEXCERIE gk pirar ST
ethylammcﬁﬁi%r@ﬁyﬂ%k’ﬂmd?@s% pedp9lagiaiven-tedylafmidol, £u0-batylaiesg lslohmtyldmance itN.

of an al kyl thi oureyl include, but are not
butylaming, |aﬁ‘i‘n{)h€3‘i? CH3NHC( S) NH-, NH2C(S) NCH3-, (CHs) 2N( S) NH-,

THeGé3) AN’ S)éﬂb‘les mbckadlia ﬁjl?@bﬁb aroﬂﬂ(h‘lyﬂﬂ&lbﬂcﬁ NHh as, for

example, &ng%g'\il% grgel(’}lg‘bﬂd?’e‘faﬁ efnéd’ .F'HEF%YI m%lal thd Q/é}u {? one

embodlmeﬁfsearpl%dsucfeﬁaaeff@nm folab@R 06 catben Sarhisti tuted with the
darlp

53 Sor S s IR By 3Pl vt

include beamwhemwlenbaﬁdtuam;e but not linited to, CH3NHC( O NH,

N( Q) NH- ,
i et S bR AE W gp e
atom, wheddifl aﬁyh&s litiels@me a'éfﬁﬁl‘oﬂ asfouad kereiyl An demplieis Narheayléayhoxamide.
ving .a ast ong car
TG B APRER e BRGNS Ry Ry PhU g e trlei g Rbstuted
wﬁhmlmpﬁrgons, 2to Z cargons 2 to 6 carbons, 2 to 5
carbopns, 2. to ar bons o 3 carbons, or 2 carbons.
T@%%{%§”%f &Qf’tﬁi/tﬁ“f/ Fogh o%%éc hﬁcl ude, but are not
Thé @ik edridamimidb1y reydrs tob-gosuppy thyblfollozmgg abppivgl formula:
1-butynyl, 2-butynyl, 3-byfynyl, 1-pentynyl,

2-pentynyl, 3- pentynyl 4 pentynyl, 1- hexynyl,
2- hexynyl, 3-hexynyl, yl, 5-hexynyl and the
i ke. Additionally, an alkyn I’group can have 1, 2, 3,

and in sorﬁe Qﬁbﬂﬂﬁ&tst BﬁeQJr Soth ‘B&‘&i‘@gen@ B plged @ith S6BFPLOUp. CF or eﬁamble one
tri-ynes. The term "am no" denote&ﬁthe rou

hydrogenicest bA replngeg I“aﬁh]arhasdm@é geuado gk -y deEycpiogm g%ﬂuRw o

hydrogen bElePlalddSyidlak ¥liy T @dlipaslive @ﬁnétﬂﬁc@@i’fﬁmmﬂDNng as
scribed herein.” Sone exa [ not

cthylcarbprminifash N-propylesrhapimidp ol -bupy ’r 2T !’Yltnanﬂ F‘&B P-ami no,

T:ilg %r ﬁ%?fclg%@%}no‘}eﬁe%a?ﬁ aglk;a BHAQS a S@BoUt YdidiRiha@in the alkyl group
is as defined herein. "Examples include, but not 11m1ted to, carbomethoxy, carboethoxy, carbopropoxy,
carboisopropoxy, carbobutoxy, carbo-sec-butoxy, carbo-iso-butoxy, carbo-t-butoxy, carbo-n-pentoxy,
carbo-iso-pentoxy, carbo-t-pentoxy, carbo-neo-pentoxy, carbo-n-hexyloxy, and the like.

The term “carboxamide” refers to the group -CONH,.

The term “carboxy” or “carboxyl” denotes the group —CO,H; also referred to as a carboxylic
acid group.

The term “cyano” denotes the group —CN.

The term “cycloalkenyl” denotes a non-aromatic ring radical containing 3 to 6 ring carbons
and at least one double bond; some embodiments contain 3 to 5 carbons; some embodiments contain 3
to 4 carbons. Examples include cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentenyl,

cyclohexenyl, and the like.
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and the like. The term"aryl" denotes nonocyclic or

pol ycyclic aromati c hydrocarbons such as, for exanple,
w@b@apre24napht hyl , ant hracenyl, phenant hr enyl , PCTITS2996/000565

indenyl and the like. In some enbodi nents, aryl

R N R T
14,1 to 1@BOLIR.3 thX aBTDd) 6,83 tOfS c&B t8 abgtbcaiskﬁkémplmhtﬂntb cbeioqzry}by,l cyclobutyl,
ternl"arylcarboxanldo"

h
cycmpemﬁeﬁ'fifg%%'i{ ?rli‘eé% %j’r 3 %’tllé &b iﬂ fted by an aryl group on
Tlﬁd’terni\laiyolﬂmkymmylé idenoges yh alkid grdup eulsstitme ddy faicpeloalign grep.
found. h r ]
o Seas ey T F RO UG o MRS MR B ALl 3, e
two bondi@f giohyes ané b thg emse arbenSoubsbmplat ed with an aryl. The
tern1"benzy|" denotes the group -CH 2C6HS5. e term

“car bam m doyl " r rs to a gy of the bW ng
chem c fornul a: d in some\epbodi nent s, or both
hyd re r withea grou Fo
exa e hyd ge can be eprgiedmﬁAhﬁ a ﬁidroxyl

group to ve a drox car mmd group, or one
mfomeewyaﬁ@&@ﬁf ‘ﬂ”ﬁ@n$%b%8%§8 ‘%ﬂ“%?g "group to give
The B FYthGaniaeT cﬁhcd@%ln ,amhbtgﬂgdp@ﬁlﬁshamdrmdﬂyvb acyl groups, wherein

ropy rbam m doy N but yl car bam m doyl, and the
memwhqwm%m@#h@%?gme‘d ““iﬁ%% ““refers to an al kyl ester

of a carboxylic acid, rein the al kyl group is as
defi ned herein. Exanples Gikyde, but not limted to,

car bonet hoxy, carboe car bopr opoxy,

car boi sopr opoxy, car obu?r_g ﬁarbo sec- but oxy,

car bo-i so- but oxy, carbo E?Sxy, car bo- n- pent oxy,

car bo-i so- pent oxy, carb& t - pent oxy, carbo-neo- pentoxy,
ExamplescldR@y1Ami3eYduX hcludd) Butllitgtel kd( Biacetyl@miney dtproptlaﬂi}bahxiﬁzm de"

refers. to the group -CONH 2. The term "carboxy" or
acetylpropienylyping pnd e it es the group - CO 2H, also referred to

mé te@m @&ﬁm?%iﬂlﬂo@ damte@ a@ a@mp grotip euttsemu 'mgaam of thesnateas

group - ? Cg%J (%a ggl n % me examples

diffeent S FmPPEOPiaNg. Pd1eCRPS SR A FRyerel Gaigny SRge exemp
include, Bu@hAQiRGted Y] didetyRsio, ﬁl@ﬁyﬁfhyhhﬁhobdhﬁtﬂylaﬁlﬁmemahﬁpdpﬂmnms

contain 3 to 5 carbons; F Lo contain 3
methylisopropylamino, ethylpropylamino, ethyhsopropy ammo dlpropy amino,

propylisopropylamino and the like.
The term “dialkylcarboxamido” or “dialkylcarboxamide” denotes an amide substituted by two
alkyl radicals, that are the same or different. Dialkylcarboxamidos can be represented by the

following groups:

3)\  (alky) ENPN alkyl)

(alkyl) (alkyl)

Examples of dialkylcarboxamides include, but are not limited to, N,N-dimethylcarboxamide, N-
methyl-N-ethylcarboxamide, N,N-diethylcarboxamide, N-methyl-N-isopropylcarboxamide, and the
like.

The term “dialkylsulfonamide” refers to one of the following groups shown below:
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to 4 carbons. Exanpl es include cycl opropenyl,
cycl obut enyl, cycl opentenyl, cycl opentenyl,
waeywbohexenyl , and the |ike. The term "cycl oal kpCT/US2006/000565

denotes a saturated, cyclic hydrocarbon contai ni ng,

for exanple,,3 to 14, 1 to 10, 3 t89 3 to 7, 3 to 6,

3 to 5, orx\a to 4 arbons Exa es Whcl ude

cycl opr épyt \W@kl utyl, cycl opent I, >eanetyopenyl

cycl ohex ?%ik:\oheptyl and the 'i(zlﬁl The term

"cycl oal kyI a )" denotes an al kyl g¥ oup substituted
Examples Ql)élu@e thCJré)@t Mlte&fooid@thyﬂ-&ﬁyltIﬁﬁlﬂbylﬁﬂ@r@’ﬂ layd thedike.r ef er s

i val ent cycl oal y cal SO
Theﬁ@mt“mllﬂwwa%‘goxgmmpgr g O%aﬁ‘éoxg%‘r‘r‘s g%f’%%ﬁ%l?ag‘&
substituted®8yAWR by thiic A8 iRyt fRdbie o diferéteviiensn h)lhyldiamgle g:{mruhﬁnmon

are on different carbons. The t

di
e dcr oot RS e L REHET T v

groups: 9roups, wherein the acyl groups may be the sane or
di fferent, such as: Exanples of diacylam no groups
include, put limted to, diace yIa no,
di pr opd gaiated acet yl pr opi and the like.
The teré "djal kyl am no" denot es ?E‘V?m no group
substituted@®kh two of the sane di fferent al kyl

Examples 8@@1 81%?'81811%21?] o?gn%d& %&1&% th]X g@ Fﬂﬁmﬁ:ﬂ% e fdhﬂétﬁ}’lfﬁ[bcﬁ@oxamﬂe

es I ncl’'ude, but not
N-methyl-lNLdthyﬂthnbcarboxadmdveinhyhedlkv no, methyl et hyl am no,

i et hyl.ami n g | QRY@RYH A 18 QHony!
s G SRR, AP il I S ARG Ry e tony
groups asﬁeihmthérsmpr opyl am no and the like. The term

d| al k af. bo,x g+ "dial kyl carboxam de" denotes
B %heyn§ ?&%}ut d° by two al kyl radicals, that are
Thdmernsﬁmnﬁ’rredhrﬁoethﬁegmup{ﬁm kyl car boxam dos can be

Té?e‘%frnisem GOl f[ﬁ%dg%‘f“g@ %1%W%Qﬁemf%mﬁmlﬁ§ of

Carboxam des ut are not limted to,

N, N- di net hyl car boxani de, NNimet hyl - N- et hyl car boxami de,
N, N- di et hyl car boxani de /U\

s
N- net hyl - N-i sopr opyl é’b‘ubome de, and the I i ke. The

T}xg{e%v\ﬁe{@llg)g%a%@g’égg dgsé r e S}%tﬁl%glo I%g(a led E@lu%e but are not
limited ton@iglu(l)rbﬂbﬂl@)@ frﬂluomﬂ{embky, 2ﬂﬂqtyﬂﬂuornethxvxyppdniaﬂmsngpth@p'yand the hke.
and th

e The term
The fegp k%l@ql}?y(l) c%nBTB&%HﬁH&'é .groa% ﬁlf)%{ efélegﬁ)e%r piP s %}- fe" alkP is
substituted Wadilont b ©6ke BYlokae. Baktyples oftloakiylsgroupk atcluale.cut ire nefdimted to,

ﬂuoromet%gfl gllﬂfuz)r%xrnee{}]ltyl trYH]u%go%ile[cLyﬁlcthrlodglialorome%yls Q% tﬁﬁ(ld)r%tflﬁon
pentafluoroethyl and the like.

The term “haloalkylcarboxamide” denotes an alkylcarboxamide group, defined herein,
substituted with one or more halogens.

The term “haloalkylsulfinyl” denotes sulfoxide —S(O)- substituted by a haloalkyl radical,
wherein the haloalkyl radical has the same definition as described herein. Examples include, but are
not limited to, trifluoromethylsulfinyl, 2,2,2-trifluoroethylsulfinyl, 2,2-difluoroethylsulfinyl and the
like.

The term “haloalkylsulfonyl” denotes -S(O),- substituted by a haloalkyl radical, wherein
haloalkyl has the same definition as described hert;in. Examples include, but not limited to,

trifluoromethylsulfonyl, 2,2,2-trifluoroethylsulfonyl, 2,2-difluoroethylsulfonyl and the like.
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as described herein. Exanple dialkylthiocarboxam do
groups can be represented by the follow ng groups:

waz@aphes3 of di al kyl t hi ocar boxani des incl ude, BUI/US2086/000565
not l[imted to, N, N-dinethylthiocarboxam de,

met hyl - N- h | t hi

SRR E X RO
has the sarﬁéﬂ%&dﬂglhts G@lscit%efdihelteiﬁ? Exhitplesintihdd) yht ngt 1<imin81 tagriftefromeiblylthio

erm.e n - .
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containing g?@ﬁﬁ#éﬁcte@ﬂ&m@ 8, S(Ol) J(Opiah&NH Spme Ieidmpdﬁsmmhtchd)uypot limited to,
0 trlfluorome(tgf g% ,2,2-trifluoroethoxy,

e groupsRidhefPilQrsrHIor and the |ike. The term "hal oal kyl "

denotes an al kyl group, as defined herein, vvhﬁrei n the
al kyl |sz?subst|tut ed with one or hagre hws

E%,a'!‘rpbes of rou s rade, (B;ut are n
IPmted to; uororret yl; dlflu ro ihyl

_ H
trifluor thy ch rodlfluor

20272811 T udtdet y Pent a uor%et hyI Q%vnd t he Iﬂé
The term "hal oal kyl car boxam de" ‘denotes an

and the maal kyI car boxani de group, defi ned herei n, substituted
one or

Tht o S R o HERBE i eoy T G FfEey by gnete rin, oo fused
rings or tifrtdBbddtrlagEehdddin at lblﬁ‘c arlrioglcarbardlis @ Abteroaomrselested frem, but not

limited toh‘@\:e g?olf,}g X@%ﬁ?ﬁl q&:@ § ? Blldgﬁer%n f e&\ggafnlr?glt 1110(}311)?3139&&8& {Naﬁﬁ O,
C 1.4 acyl &G, f, lalkOY. B¥Riaplys Silblefeidaysl groﬁpsﬁncﬂude[ bift lawomolaniﬂgd tQ,LHYflinyl
benzofuraznp{ﬁ pgrla%l fé’ﬁﬁ?zeﬁ{lllspwl% qum%? Bunélllh% %gla%oﬁ‘% & dnzlgthlazole
1H- benmﬂ@ﬂa@@lb kgokquihiélhie C@ﬁnazcvlhle,rcﬂmﬂmiﬂmb ead thy liken a{g sqﬂmerglm&gnents the
heteroatoH]df O|, Hﬁlﬂg g:aa%%}z}gselg&u ebglg 1m1¥era to, %SI%TQ ln?cﬁ)lé B G e, BUT

The term “heteroarylalkyl” denotes an alkyl group substituted by a heteroaryl group.

The term “heterocyclic” denotes a non-aromatic, cyclic hydrocarbon (i.e., cycloalkyl or
cycloalkenyl as defined herein) wherein one or more (e.g., one, two or three) ring carbons are replaced
by a heteroatom selected from, but not limited to, the group consisting of O, S, N, wherein the N can
be optionally substituted with H, O, Cy.4 acyl or Cy.4 alkyl, and ring carbon atoms are optionally
- substituted with oxo or a sulfido thus forming a carbonyl or thiocarbonyl group. The heterocyclic
group can be a 3-, 4-, 5-, 6- or 7-membered ring. Examples of a heterocyclic group include but not
limited to aziridin-1-yl, aziridin-2-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, piperidin-1-yl,
piperidin-4-yl, morpholin-4-yl, piperzin-1-yl, piperzin-4-yl, pyrrolidin-1-yl, pyrrolidin-3 -yl, [1,3]-
dioxolan-2-yl and the like.

The term, “heterocyclicalkyl” denotes an alkyl group substituted by a heterocyclic group.

The term “heterocyclic-carbonyl” denotes a carbonyl group substituted by a heterocyclic
group, as defined herein. In some embodiments, a ring nitrogen of the heterocyclic group is bonded

to the carbonyl group forming an amide. Examples include, but are not limited to,
O

SNPS &
k ()0,(?1 O ,‘1’ Oandthelike.
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trifluoronethylsul fonyl, 2,2,2-trifluoroethylsulfonyl,
2,2-di fluoroethylsulfonyl and the |ike. The term

w0 baboad2k3/| t hi 0" denotes -S- substituted by a Pel/vsioke000565
radi cal, wherein the hanaIkyI has the sane neaning as
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and the |like. The term@"heteroarylO denotes an
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qui noxal i ne> and the like: In sone embodi ments t he
heteroatoml O S, NH anpl es i ncl de but not

I|mted oIe ol & andt . Theterm
"hetero I aI ky an al kyl roup sub id
by a heteroaryl grou he term %eterocycl P@ c} Ot es
The Wﬁ"‘lﬁét&ﬂl Bgtck llé‘slulf&by!ﬁ deﬁotElsySi D, Qa6 e V\Q/\lﬁl #heter@yclicqddpiaving a
or cycl oal kenyl as ere erei n.one of. Nor.
ring nitrogip, Shere Qg MEmEP 0t s PRTEAAITE N ip AN eGP g e Sl
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optlona\iﬁ substltut\szd vvlth H\\ ), Cl-4 acyl or Cl-4

al kyl (\qg carbon atpns a’regi}i? onal 1y

substltute wd h oxo sul us formng a
carbonyl or Yhiocarbonyl” greup. Th heﬁ@@é%‘ﬁc group

€ - Qi pQby/- menbered ring. Exanpl es
ﬁ@@elmhh?%r R ‘Afemt egﬁop include but not linmited to
Téaz|t¢rmd‘ihmdrsnxmmm@’zrpﬁersm) the Zropp -NHOE i di n- 1-yI

T Gl liflic ot toatﬁcﬁ%rbﬂd Rog-yl. piperidin-1- yl
pi peri ﬁ F n-4- pi perzin-1-y
Thie permy |0n0-4y09/qa1k}’by¢fﬁré It Q}'iclﬁ)ﬂlifygj ps defiped hgrqing |“f1i151311wne of the ring

carbons 1E ?]egga]ced Qitlpff Eurl?dﬁ%lz 'E‘y(hmﬁgsdof{o&@ cildlga@kyl H@Fadé & Bre not limited to, 2-

terocycl I cal denotes an al gr oup substituted
oxo-cyclpytyl, hexceqyolopeyl &-owwtgpentyl 4-0x0- cyo ohexyl and the like and represented

by the following structures respectively:
5 J""\% J\F\Q o
, (o] , 0 ’ o] , and O.
The term “perfluoroalkyl” denotes the group of the formula -C,Fy,+;. Examples of

perfluoroalkyls include CFs, CF,CF;, CF,CF,CF3, CF(CF3),, CF,CF,CF,CF;, CF,CF(CFs),,
CF(CF3)CF,CFj; and the like.
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The term "heterocyclic-carbonyl” denotes a carbonyl

group substituted by a heterocyclic group, as defined
wheooeiom243 n some enbodi nents, a ring nitrogen BPET/UR®06/000565

heterocyclic group i s bonded to the carbonyl group

orm ng an am de. I i ncl ude, but are not
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he group -

he term"nitro" refers to the group

-NO. The term"™ -cycloalhyLN refers to cycloal kyl,
as defined herePN e|n f the ring carbons is
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i ncl ude, but are nodt Ilﬁlted fo 2-'oxo cycl obutyl,

r 0 I,
In some elghcaf( 1{1?1135): %hec%e g %rgugﬁg(fﬁrtﬁé?%g&aﬁﬁgdyalt eiflfei X QoF Y pbRIAXY

esente || owi ng
resepectivelly) witl aigresp Sewwé(fltom\ﬁbé 8 ouﬁmesmt@gmf alblélr hgl Qg@g—ybwd%oxy

denot ,h formula - CnF2n+l . Exanples
Thyrterny 1Ry T uodr%‘é(%f’ﬁ%ﬂ‘f)érgu Ricllide CF3, CF2CF3, CF2CF2CF

A@Es(eazﬁeramzme @E@CFeZ@EZ’CE 3sed@E B@F’(IOIH tig) apt andhprerally )r@F-fS A6 !
brmglngt tblc;] ohkd kggr %%n& ﬁ{]sm:h grﬂlgf(% as Fcc%lﬁ)@vsth&{amteﬂﬁtl&f AR

refers to the group C6H5-
molecular Téxel toelblmBVepﬂ’nisph!@m (pkjjpicakteeﬁl§p§nqh@n af rlqggtp)ngvpl%eﬁnqah@agent

A]I; g%elg% Te tht% M gl?dstltﬁﬁg%%wtg the-l;giﬁacteﬁl%ﬁﬂ of 2 %rcir@géﬂ R oty with a
0 rou he term "sul fonic acid
non-hydrdgeh enotyt in atnlmieogbm BTOlllSCB H.

For compounds in which a variable appears more than once, each variable can be a different
moiety selected from the Markush group defining the variable. For example, where a structure is
described having two R groups that are simultaneously present on the same compound; the two R
groups can represent different moieties selected from the Markush group defined for R. In another

example, when an optionally multiple substituent is designated in the form:

E\//(R)s

then it is understood that substituent R can occur s number of times on the ring, and R can bea
different moiety at each occurrence. \

As used herein, the term “leaving group” refers 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 knpr in
the art. For example, product formation can be monitored by spectroscopic means, such as nuclear

magnetic resonance spectroscopy (e.8., 'H or *C) infrared spectroscopy, spectrophotometry (e.g.,
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The term "tetrazolyl" refers to the five nenbered
heteroaryl of the followi ng fornulae: In sone

weeiodrarent s, the tetrazolyl group is further PCT/US2006/000565
substituted at either the 1 or 5 position,

. resepectivel wth a group selec
IVRERRS i S IRt e R
chromatogrdp$ (IPPT°C)2 B R§erlch@n@foptahy. SH. As used herein, the
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. tinmes. on the rin and R .ca e ' ' .
sl sS4 e e H3Pe e 3p ] SR, R con e
carried ou@ fnGhabsERb 6f Slviet, suchas €hep at leatt oeaod thpareatientp fisceclénidyy gas.

anot her noi et, ch as nugl i} ] -.durin
S‘é‘tagf‘?é VR C"Pé%cg‘quei"ﬁl.ogeffl'éltg\g;%’{or%‘éengs rsgﬁ*gag c%’i\ljlrbfegn %E‘?ﬂélﬁ%\/\m : ng
bromodichlB@nRtHang Alrdniechloehenetifang, bexmiipingshidrafoogdmomenblagetgigpne,

. chloro, bronp, j.qdo d th '

e e 8 5 e O RGBS 111
trichloroefﬂidhé, ap Lﬁniﬁlﬂbﬂbeﬂgaﬂen tivdichivrdethenea chlofpropenca hgyaBuorghenepnetl 2.4
) ormati on.can be i tored ( i
G 087 DL RSO e
chlorotriffuoroafethhRC prantobt faoednesipee tarbectepfiuogfe dichlopilypomesthage,

(e.q. -vi.si bl e), or
o Tl S RE LRI o Bt
seftataraled goleqys indiRleCiinpthosimathehegyarahydiolyrant bidigptng. L4n
. one .enbodi nent enar at.i f . i
dioxane, g, ey At e YGRS A Rp Pact! o FAERAUIL IR ol Bl Fcne
glycol digét@ylRther, Ukehyteae diytdigybetbat triethylamecelhepdioretiut 4tlas, anigplg, or t-

he sel ection of appropriate protecting groups can be
butyl meﬁﬁi?é]aeg}ef'y determned by one skilled in the art. The
Sulteslé grotiysobfents can include, by way of example and without limitation, water,

methanol, ethanol, 2-nitroethanol, 2-fluoroethanol, 2,2 2-trifluoroethanol, ethylene glycol, 1-propanol,
2-propanol, 2-methoxyethanol, 1-butanol, 2-butanol, i-butyl alcohol, t-butyl alcohol, 2-ethoxyethanol,
diethylene glycol, 1-, 2-, or 3- pentanol, neo-pentyl alcohol, t-pentyl alcohol, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether, cyclohexanol, benzyl alcohol, phenol, or
glycerol.

Suitable aprotic solvents can include, by way of example and without limitation,
tetrahydrofuran (THF), dimethylformamide (DMF), dimethylacetamide (DMAC), 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU), 1,3-dimethyl-2-imidazolidinone (DMI),
N-methylpyrrolidinone (NMP), formamide, N-methylacetamide, N-methylformamide, acetonitrile,
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protecting groups can be found, for exanple, in Geene
and Wits, et al., Protective Goups in Oganic
wegwsheeis, 3rd. Ed., Wley & Sons, 1999, whi cPCT/BS2006/000565
i ncorporated herein by reference in its entirety. The
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Sui tabl e ether solvents include: dinethoxynethane,
salts.  tetrahydrofuran, 1,3-dioxane, 1,4- dioxane, furan,

Eg%uﬁfall@ ét%]icéﬁa{i‘ ei inlo@gl_hy t)ﬁcb’t'galgd yoids] Trbigueic yikls it lnda hydrochloric acid,
hydrobropicASich §AIBE ik ,phcbslplgtfrﬁéf;iélﬁ%l glltltg‘}'%%ligg(?}éﬁlﬁg f?m%ltl%g(gl?cle formic acid,
acetic aciﬁé;%rﬁ@%lﬂée f‘ch'f@é Pﬁthﬂéﬁtiﬂctcidj ihﬁ’ﬂfaﬁk}éhlfc&ﬁd‘@idu p-&otiicno kléfo_n'mraci:db ut yl
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2,2,2-trifluorget hgnal, .ethyl | ycol . 1- o,
Exapplsasspinelige AR i iS5 i Gotas i hORBORL tiium
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arylamines, wherein; alkoxides include lithium, sodium and potassium salts of methyl, ethyl and

t-butyl oxides; metal amides include sodium amide, potassium amide and lithium amide; metal
hydrides include sodium hydride, potassium hydride and lithium hydride; and metal dialkylamides
include sodium and potassium salts of methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, trimethylsilyl
and cyclohexyl substituted amides.

The compounds described herein can be asymmetric (e.g., having one or more stereocenters).
All stereoisomers, such as enantiomers and diastereomers, are intended unless otherwise indicated.

Compounds of the present invention that contain asymmetrically substituted carbon atoms can be
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nononet hyl ether, diethyl ene glycol nonoethyl ether,
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Yy exothermc reactions may need carri ed
suitable f@mﬁacaonanl edstdéwhplempfbp@tmnh@@)stere@mmpmﬂk pwrefdrms obt- t he

methylbelflézagﬁdelf {e% é’t d R f&m@ ' & *&a@t‘ékb?ﬁé‘ﬁéaﬁ? 8&@ Fd B, 5 @flcrﬂy}:gﬁycmay

. . t enper at ur es ed terrperatu e
norephedried, epledtine, Nemgshylerthedring, eyblobexyletvynmieanpardiaminasy ¢lelissasne, and
the like. 22 0C€) and "reduced tenperature” refers to

tenperat ures bel ow room tenperature. The reactions of
Rehautimod essmis nfuisiss Favadsothe carripd ety bltiemen 4 eodimes packed with an

optically %tfve %’soHlﬂgeag glé Qﬁﬁﬁob@ﬁﬁ%ﬁ%lﬁmeymit% dI¥ion solvent

reactions c N ng reagents - or’ products that are
Composltmmbm@qt%mlrydbie%@ts ifled ipthdarki r can be carried out

qg)ﬁl sncéio%?ﬁmﬁtwn\é% SWhaedd lgo@&aem% Jct\ﬁhn@ﬁﬁhé’ve' |

wn to e skil artisan. In sonme enbodi nents,
intermedigtes prfirzel pemposRdsc Ewoperiadudedhoss Aipers Riaving e sy afqugsmgpber but

different gﬁéﬂﬁl ErsP @583 ahfle, 8ck6d of Hy@o gﬁf(lﬁﬂﬁclleeﬁltlﬁﬁlﬁﬁ dé%’teﬁmﬁf a
esired reaction or formation of salt forns such as
CGomipgunds @i the diyertipnican also include tautomeric forms, such as keto-enol tautomers.

Tautomeric forms can be in equilibrium or sterically locked into one form by appropriate substitution.

The present invention also includes salt forms of the compounds described herein. Examples
of salts (or salt forms) include, but are not limited to, mineral or organic acid salts of basic residues
such as amines, alkali or organic salts of acidic residues such as carboxylic acids, and the like.
Generally, the salt forms can be prepared by reacting the free base or acid with stoichiometric
amounts or with an excess of the desired salt-forming inorganic or organic acid or base in a suitable
solvent or various combinations of solvents. Lists of suitable salts are found in Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418, the
disclosure of which is hereby incorporated by reference in its entirety.

Upon carrying out preparation of compounds according to the processes described herein, the

usual isolation and purification operations such as concentration, filtration, extraction, solid-phase
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Exanpl e aci ds can be inorganic or organic acids.

I norgani ¢ aci ds include hydrochloric acid, hydrobromc
wa@edod/o7eud furi ¢ aci d, phosphoric acid, and nitPCTUSZIDE000565

Organic acids include fornmic acid, acetic acid,

o3 R B BB R e s

products. t ri fl uoroacetic acid, propiolic acid, butyric acid,

2- but ynoi aC|d v C ent ano
T RS A BB B e B AR Bl e
examples Q@ logferad €br (ﬂlﬁﬁﬁzﬁ’cﬁfle @u@Sdeﬁi andExra A istetded &shmiﬁ dettlentiantii anym
manmer. TR ) GHDOn A e e ER G RO L R BT AL it can
bedmm;@@fﬁ&ﬂﬂ&ﬁnyﬁQﬂBEQMﬂqphemﬁkﬁam@sbaseS i ncl ude, but are
not limted to, hydroxide, al koxides, netal am des,
nmetal hydrides, netal dialkylam des and aryl am nes,
wher ei n; al koxi des i nEXWPLES hi um sodi um and
otassiumsalts of nethyl, ethyl and t-butyl oxides;
tal am des include sodi umam de, potassium anm de and
Preparatioh lohit,8/DiétiTorbes-Muatiylyly rimyidine Gbetsrmedddteid®. sodi um hydri de,
pot assi um hydride and |itfjum hydride; and metal
di al kyl am des i ncl udg, sodlun1qﬂd pot assium sal ts of
nmet hyl , ethyl, n-propy opyl, n-butyl, t-butyl,
trlnethyIS|IyI and cycl hexyl substituted am des. The
conpounds descri bed her Bigzthn be asymmetric (e.g.,
havi ng one or nore stereogenters). All stereoisoners,
such as enantioners and di astereoners, are intended
Step 1. unl ess ot herwi se indicated. Conpounds of the present
i nvention ifohatpcontain asymetrical |9 supstituted
carbon ato can beisolated in opticallylactive or
racem cEf@r NeEthods on how t o FeNepafe dPti cal ly
active fornspﬁron1opt|cally active stameing nmaterials
are kno I | c
%nu? 8%;\@1%4:‘}[& Q@flg?lé%aéee ect \59 1Q¥1e¥k es}'ﬂs0 IH“% 12l i RRE
smmawd&ﬂmﬁmsﬁamnﬂemcmnb@duMéWbBﬁmdéan@nmgembwsé?%ﬁ@@%@@@&@ﬁ
[ .ea
The mistg s s G TR Tl bl iR Sty separated
diamide ypds@diltedtak atwhlts scdikl $p fiiratiprc nasheil by owwthasel epddicdomrer . The
reacti on can be conducted such that the product of the
reaction substantially retains one or nore chira
Step2. centers present in the starting materials. The
reaction can al so be conducted such tbgt the product
of the reacti®n eontains a chiral cenjer yghat is
substantial | yli nderted relative to cOrT espondi ng
chiral cedb¥r preséit in the startiﬂ@ terials.
Resol uti on of emic mxtures of conPourfd can be

lcoa% sroiugnn QfJI(Ia Y0330, ]ﬁioecfﬁ WﬁﬁHﬁ(Z 'I?%QQ&E& AaMile fiRmt 916 1

e net i ncl udes fractional
(0.86mols EePyst a¢lid» Fhd wirtws esheated oHpliux and &gppipid 3.4 mol, 4 eq) was

slowly added, the resulting mixture was refluxed for an additional 3h. The desired compound was

Example

filtered at room temperature as a white solid (as a sodium salt), washed by ethanol and dried.

The above solid was dissolved in water, which was acidified to pH=5 using concentrated
solution of HCI (12 N). The mixture was stirred at 5 °C for 30 min. The white solid was filtered and
dried under vacuum (60% yield).

Step 3.
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acid" which is an optically active, salt-form ng
organic acid. Suitable resolving agents for fractiona

wOo ewops2ad | i zati on net hods are, for exanple, opCT/US100§/000565
active acids, such as the Dand L forns of tartaric
acid, diacetyktartaric acid, dibenzoyltartaric acid,
mandel i ¢ aci[d, lic acid, lactic ac|d t he various
optically ' gﬁcanphorsulfonic agi ch as
a- canphors{il f gni ¢ aci d. O her resollvi pg agents
sui table foINTr i onal crystallilzatNon Glet hods

i ncl.ude stereqisqneri.call u r f,.as
TRBEHY B anEy A g e g rok AP AT 1 & ifPOCh (19 mol 174
mL) was flowlytaéded MNEF (exathbyniptendtiohdr. Iig)mol.2H (Fhisly Thé seeiltig mixture was

nqr ephedri ne,. .ephedri ne,, N-net hyl . ephedri ne, . .
heated to SR Bt REEHP Bt e P g R EDBFARLAG: e resuting e
solid waslfiltk@d, vaslsd withi verterahd diigiomiler vadust(P% yid) tagiso4,bdichloro-5-

- can*ig?)out by elution on a colum packed with an

methylpygmiGedi}l y active resol ving agent (e.g.,

di ni trobenzoyl phenyl gl ycine). Suitable elution sol vent
E lg;)rrposition can be determ ned by one skilled in the

Xamp¥4r t . Conpounds of the invention can al so include al

Preparaticoif d{fislrofy-Riperidine-d alurboxytjc AnidtTkeproppl Ester titetnasliate (2)

final conpounds. |sotopes include thQsepatons havi ng

the same atom c nunber but different s§ nunbers. For

exanpl e, islQt opes of hydrogen includeNtri'ti um and
deuteriumngknpounds—of—fhe—Tnventi n cpn al so incl ude

t aut omer i ornms, such as ket o-enol toners.

Taut oneri cfornms can be in equilibriugyor sterically

| ocked into one form by appropriate s#bstitution. The
present invention also includes salt forns of the
Toorgaene sngde sc4-hjakekybipeddime (SER gnp0@sqp firiglallansing ¢l .8xal 834

. . farnmg)  includ t. are t limte 0, i ner r
cquivalers ey Epe g 0 o G4 ey e BB Bl B oce
equivale$)ketd fateGuffRIcgANSI6W S@nbiatahif thaeadion mixed tungerasure bt 1:48-17°C

lic aci.ds I

. car, boxy and.the ]ike. nerally.. the.s .
it e DR S A1) b i BRI o s
20°C forﬁlﬁ ihBuryy "_I“Kbn‘g\tafﬂr lctUo]gureztag hdded emdhe Ess@itingwixburawaesticed fr o5

, the desjred salt-for i norgani c_or. organi ¢ acid_or
minutes el IF Aha5oSe AP Co DRRENGS PO 10 Dy e
portions SRf)i(Mﬁm Sueduk S]EG)I Bf sti$1ﬁﬂg_tfalbll SGIéiﬁ_at 3] ramé):elf;)mmdarhthlg the aqueous

em on' s .Phar uti.ca cl ences t . .
wash. Aﬁartﬁ f?rgfﬁv%sa W %eﬁ?f O%Qécﬁeo?{ganﬁg A ’aselvgé g?nCB%aiegllbg’d%?iﬁélon on 2.1
rotary evdlbc?ﬁbm kedecedfpreshureto providegretoyt (EN@ b |got2 %ayiddg) as light amber oil
Jgeferen 1 its enti.rety. on 3 On 9! %
01963 | SUBFLE P Pubb b Shoa R - Mo g 57
recoveryGE poidd €3) ahec@ortess dbiheollestebdt 11361 B Con and purificati on
operations such as concentration, filtration,

extraction, solid-phaseextraction, recrystallization,
Exampl€hr omat ogr aphy, and the |ike may be used, to isolate

Preparattilgr? oid AE(c’()J-crh?(g*o—s-methyl-‘pyrimidin-4-yloxy)-piperidine—l-carboxylic acid isopropyl

ester intermediate (3)
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products. The invention will be described in greater
detail by way of specific exanples. The foll ow ng
wex@apiess are offered for illustrative purposeBCT/HSZH06/000565
are not intended to limt the invention in any manner.
Those of skill in the art will readily recogni a
variety of noncritical paraneters which can changed
or nodified to yield~essentially the sang regyilts.
EXAMPLES Exanpl e 1 Preparation of
4, 6-Di chl oro-5-Me | ppri mdine Internediatle (1). Step
ﬁmgol ution of diefhyl-nethyl mal onate mol) in
t hano

1.
c|Te I C§100 ) added to a saturated ution of
QHTH{%/IF‘ met han , 200nl) cgntai ni

SO
ium
(O|Zg, 0.08 eq) at|{ COCJ The m xture was al [fowedyto
st"éﬂg/iNn a stopper ask at roomtenperatiure 2-3
days. The separated gdi am de was coll ected as i
solid by filtration,Odashed by nethanol and dii ed.

Step,2. To a sol utiog of Na (1.03 nol, 1.213ed)‘\wN
et hahol (2 L) was added diam de from Step (0. 86nol

416-Pighloass-methglpldmidide €1 R XL g, Va0 b@databaits) andr4ef | ux and

formam. de (3.4 nol., 4 d.. t.h
hydeoxyRGET A HAE O SRREPTGR Lo B Kin Sldar S e
dissolvedTlin eetelRRirsfadn CIHI) A6L00R8ARS), dndltheareaitingtsolnbanwisenpled at-Uf ® -10°
C. To thgﬁodﬁ‘&ﬁ{&gafpo%’%ﬁg}s%@éu@% ef’lg'tév%\rglé?cﬁ‘ééu)ah A% W&S?Xﬁggp.?%bm

di'ssolved Tn wa

equivalentd)ivel adias atcearid istififieidntlyospittetmaisthingheoeartemmixaire telow 0° C with
s QELERIRD P it 8 Mo LIS CHEUARE: B
an additiermatiportistad potss (a0 Satybiueixdle.in Strayd®fiFan @ Md k3692 god.0424

. rim. dj deri vagi.ye from 2. [y i
cauvalofRg e AL SHX R 3 R it g ndor
stirring af oot -He€.MMostloé the sdloent was thb2 refmlved Hyldistillation. at J065° C, <80 torr.

.. resultj ixture was heated to ref. f or h,. .ed
addiionge§ st 19 DTSt e PR TR b rhTieh )t RERR
removal megmnl: tvhd WendinbRteaat 3al6srvas <Bo totresmidhe reastigdtied durvwalkarcooled

. o :

to 0°C f(gr:ae _hgl;rlc ﬁ"g%%ggsg{ver\éa%ﬁ ;%‘%HQ gi.lfcﬁlgtg %lir}:lt?on%v\és%ed with water (8.011
Kg, 4° C), and vacuum dried to constant weight at 50° C, <40 torr to provide product (3) (4.491 Kg,
96.3% yield).

Cl
e

Example 4
Preparation of 2-fluoro-4-methanesulfonyl-phenol intermediate (4)
OH OH
F F
4
Br 482——'0
0" Me

A stirred mixture of sodium methane sulfinic acid (51.0 g, 4.009 equivalents), 4-bromo-2-
fluorophenol (23.8 g, 1.000 equivalent), copper(l) trifluoromethanesulfonate benzene complex (6.28
g, 0.1001 equivalents), N,N’-dimethylethylenediamine (DMEDA, 2.2 g, 0.2003 equivalents), and
dimethylsulfoxide (DMSO, 104 g) was heated under nitrogen at 130°-135° C for 18 hours.

Substantially all of the DMSO solvent was then removed from the reaction mixture by rotary
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Exanpl e 2 Preparation of
4- Hydr oxy- Pi peri di ne-1-Carboxylic Acid |Isopropyl Ester

WO paoeoneds ate (2) 2 To a stirred m xture of PCT/US2006/000565
4- hydr oxypi peridine (53.8 g, 1.000 eq), triethylamne

(71.8 g, 1.334 eguival ents and,.et hyl acetate
evaporstiont s WA el P BB LAY Y BYRIEG i g Hh
acetate (90%k) lx%\@at@qqldr)]()/gl AkSthe Rbulfing rAixirshddfteai leatel yndsdgiered © facilitate
: : ) ; o
A
glass filter B&R61 RARIMRaEMhathAEfilkee patet e MBSO of Cakis. Adtlditioreef canceRipated

C for 18 hours. Then e 100 S a ,
caueons HEL g e i Free e B £ pbetpop Pt oG, e bt
were separﬁtla@,haﬁg %thl;]éd’tag Iﬂlaﬁ_e(e)%ﬁ feRtiA2tkd t\tﬂﬂ ﬁlofbrtg%im Mgth@thg}h@eMH§90 g each).
washed  wi WO -grangpertions o
The combiREERY: B PERGFEICIE T 00 480 ppRnb b A B NaOr o
extract the S6ahahlt HTLd frenadisepsductinis the agfidons plasd. | Thalaqueasdphakes fvere

. .water (100 , the organic pha n
combinea, s bR a S pErERge SyBREake {0 o i RE TELARES, & en
extracted @iﬁlﬁiﬁ)ﬁﬂ%(ﬁgrhlﬁbp@ftmﬂé clsfeﬂ?t agngtagtto (@) (i@ proklugt,as g f@e phoppkiodhe
. .as light amber oil o .8, Y. puri t
organi phiges (16 PEEET BRSPS 1T ©TERCL P B e Ea o s (45 grams),fitered.
and concefradedlbyQotaBl dvay@aatien at r9ducdd ffessercow poyideproguco (il €16.4 2 )7 0%syield)
a colorless, oil. coll.l .(;.céed at. 112 - 119 C Exanpl e 3
as a clear (prp%é? rtolwaﬁnlovahlch solidified on standing;
4- (6-chl oro-5-net hyl -pyrim di n-4-yl oxy) - pi peridine-I-c
arboxylic acid isopropyl ester internedi ate
Example $3) 4 6-Di chl or o- 5- met hyl pyri mi di ne (1) (2.4235 Kg,
Preparatiﬁn g@@- [@-@Jﬂt/(ﬂ'_l)-gﬁhét)larﬁeﬂdfoﬁyl—pllle_noxy)-S_-rget.hyl-pyrimid?n-4-yloxy] -
. roxypi.perjdi ne-1-carhoxylic acid i sopropyl ester
P‘Pe“d“‘E')il)ca(lé’."g'i‘g‘?“i@?prﬂ’ fferegzi val ents) were dissolved in
t etxalydrofuran (THF, 25.0028 Kg), an e resulting
sol utjion was cooled to - 15 to -10 C. To the oold
ol yoi on, potassi umopArt-but oxi de i(?vﬁépr ah _r_\éf/Mean (
)

1 12. 6051 Kg, 0.9399 equival ents s addedjat a
ragje sufficiently

e
eactjion m xture r

2 hours beforejan additional F
pot assiMan t ert - but o}sgl:eoi n tetrahydro urarMG( 1
0.5692 _Kg, ©10424 @quimal ents) was ad@ & eve >
97% gpnveysion of the pyrimdine after gph additional
hour ,\Ef sjirring at about -5 C. Most of Nhe Nol vent
was t her” renmoved by distillation at 30565\C/, <80 torr.

Ao Pl A s a5
methylpyrimidin-4’-yloxypiperidine)-1-carboxylic acid isopropyl ester (3) (3.3656 Kg, 1.027
equivalents) were dissolved in dimethylsulfoxide (DMSO, 7.0160 Kg). To the resulting solution,
tetrabutylammonium iodide promoter (2.5243 Kg, 0.6544 equivalents) and potassium carbonate
(1.7422 Kg, 1.207 equivalents) were added. The reaction mixture was then stirred and heated at 130°-
135° C internal temperature for about 24 hours, at which point conversion of phenol (4) to product (5)
was >93%. The reaction mixture was then cooled to 50°-60° C and, with the assistance of additional
DMSO (0.5050 Kg), added to water (36.1206 Kg) maintained at 25°-35° C throughout the addition.
After the resulting slurry had been stirred at about 20° C for several hours, the precipitated solids were

filtered, washed with water (8.1264 Kg, 20° C), and recrystallized from isopropyl alcohol (18.7195
Kg) by dissolution at 80° C and cooling to 2° C. The recrystallization mixture was stirred at 2° C for
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removal of THF was then conpleted at 30-65 C, <80

torr, and the resulting stirred slurry was cooled to O
w@2doen7@m3 hour. The solids were then col | ect edP@lUS2006/000565

suction filtration, washed with mater (8 01 1 Kg, 4

two hours ?rtﬁil’tpent tefﬁ% &h{a gﬂ?)re(g%)&tg ?)ro%lgc)q %vt(aggv a 5% gbl}grur "0 gé"&opanol

(6.9792 K@&ﬂﬁ'ﬁb@r @.030e @y additeen refystallized a second tlme from 1sopropanol (15.8899

Ke80°Cls gy G BT R R0 ST et R SN PR sy pf o)

mixture wik fildreéd0 The Aliérvddotin pofuct drabwaded Rith f RUO niptie 0bisofro@ns

000 ui_val e : .
(53659 K%mmef et aﬁr%esahaloak okttt o oo
5)(3.893PK sepibRl ent s i met hyl et hyl enedi am ne
©)¢ DéE QQMZ g 0. 2003 equi val ents), and
dlnethylsquOX|de (DVMSO, 104 g) was heated under :
Exmnmegltrogen at 130 -1350C for 18 hours. Substantially al

e DMSO sol venpt n ved from t. i on
Preparatign o} SHCCHP BT GBI ORI B b gPr G a4 S
p,pendmgulcam&ﬁ;c atql kbpropylewer G) | y distillation residue were
adde thyl acetate (90 g) and water 00-g). After
th\\Tégultlng m xture had been heated affd agitated to
facib tate dlssolutlon of the reactdon tur& | fyet he
i qui d phases, i%™was flltered t ough ayeeérse
intered glass filted : cont ai ni g a What e
fiNter paper disc § of Celit diti
concentrat ed aqueol ( ) jo he fliltr
0 ed t he PH of t'n/aqueous phase ess
S%%S wer e sepanated, and the ag eou 9
extrac two rore #PRES with ethyl a etat (9‘L
ede nblne% or¥Y4ni ¢ phases wer ted W th
threegy 100 gran}portlons of 1M aqueous extract
the dladiu salt of thp phenoxi de produgftxafﬁ t he
aqaeous phase. The aqueous phases were conbi ned,

pr:dtee ) ﬁhmhammltfomcphemgmaﬁcs3g,o7rm@nncr1m1@dt (éqblem:%memlyl-
ss t ha

r
pyrlmldmrﬁbmkogbdpl%e‘r Cf’l{ ) }{]léc asﬁ 1so'toho§>?ldeg{ggézgf@i{go@%n?rg?lynm&g dissolved
in DMSOX(1 O€lUY; tTothe febtﬂtnﬁg‘ @Gltmin@ntakmtnoloﬂide (G2 IgahR tmpplaers popgEUm
carbonatesdg% 3 I7(:01 na S\?g\ﬁ@id%d ¢ r‘ébrlesrl]l glg I%QVag‘l{lngtemgW@ngmtlrred

tere concentr at ed
overnight!. (tha bmdewmo&ﬂlt@momﬁemMUa¢omeé fdaiice walsr Gp@miLyand stirred for

2h. The grlee}&#%?eo‘ivé 431% ?{ashgc} t 7%%?16 d}%teq)(Z)aﬁmg Hd%ﬁi%d & r?g@ﬁ alvlcuum

on st an
oven (2.78g,8088) aThodesvéd product was recrystallized from 1sopropanol (IOmL) to afford 2.39g

2 v - met hanesul f onyl - phenoxy) ~5- et hyl - pyr
Ofthe“ﬂFﬁ‘{“Hﬁ’O&‘nﬁ %Q@Xy] pi peri di ne- 1- car boxyl i ¢ acid

i sopropyl ester (5)
Various modifications of the invention, in addition to those described herein, will be apparent
to those skilled in the art from the foregoing description. Such modifications are also intended to fall
within the scope of the appended claims. Each reference cited in the present application is

incorporated herein by reference in its entirety.
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2- Fl uor o- 4- met hanesul f onyl phenol (4) (1.9863 Kg, 1.000
equi valent) and 4-(6'-chloro-5"-

woreaohprqys i m di n-4' -yl oxypi peri di ne) -1 - car boxyPCT/USZI0NE000565

i sopropyl ester (3) (3. 3656 Kg, 1.027 equival ents)
wer e dissolved in dinet I foxide (DMSO, 7.0160 Kg).
To the resulting soluti et rabut yl anmoni um i odi de

What is cliémter (2. 5243 Kg, O. 6544 equi val ents) and pot assi um

1.

car bonat e 7422 K 207 equi val ents) were added.
A?Hﬁﬁﬁ é?ﬂ%ﬁ?%ﬁ%?ﬁ?@%wg§° ‘é%ﬁstlrred and heated at

130- 135 C internal Renperaturegfior about 24 hours, at
whi ch poi nt conver5|§n of qggnol (4kmto product (5)
was >93% The reac xt'u as”then cooled to
50-60 C and, WR®) df additi onal DVSO
(0.5050 Kg), added t erri¢36 DR'°Kg) mai nt ai ned at
25-35 C throughoutR; e addytion| After the resulting

slurry had been stirpied at) aboufy 20 C for severa

hours, the precipitate 0 were filtered, washed

with water (8.1264 Kg, C36 and recrystallized from
)

i sopropyl al cohol (18.71 by dissolution at 80 C
and cooling to 2 C. The re rystalllzatlon m xture was
stirred at 2 C fortwo hourR' and then filtered. The
filtered solid product wag washed with a 2 C m xture
of isopropanol (6.9792 Kg) and water (3.0329 Kg) and

Wheteid: recrystal | i zed a second tinme fromisopropano

(15. 889 Kar’.80 C). After having been cooled to and
stirred at 2 C for two hours, the recrystallization
mi xt JreNGASRE | tered. The filtered solid product was

Wa3 h Qdi . Jdaylagésoaﬁyﬁky( QL elkalyl, iICs. opk@paand allly,. 36 8£h9 Kg)

and wat er (1 e
PRGSO
aﬂ@lsn?l@%’l)/@ﬁ' alky1sufEsay, € aliy1tHRS, @EaﬁlﬁiltMr@ﬂ Cia alkylureyl amino, Ci.o
LAy Rt e B R
E/a?n@PQq Q%(IJIOQESH %4 g(d%)cylamﬁiow 5@1&41€ymtmﬁnﬁﬂﬂldz.@ ny | - P henol

dgp.ll(ygl(‘- 11;ﬁrl§;gg'6m51e m@ql@yﬁ)l}ﬁnﬂﬁl% C,.¢ dialkylsulfonylamino, formyl, Ci4
ﬁrommg/ybzl - PlapAkyYionehdlodtigidambeydniide, &5 hialmasmnuﬁ‘plyl Cest er

Rl 25 RIS i s SEo BaPAS GHSHY ro
hlydx%zymag)gj}mﬁag{yhlg@?aﬁmammﬁpﬁmm atrgzoaﬂ, \@%gem ?ald)(Emthy) Cas
crlenlog B Seremaa gt RePi T RATReD ST §% O 4 i
seREBER&h O ?acyll}@llg ed/1dxpt ©,. 4Ialkexy/,v€ﬁ eatlkﬂ,]_(slq ality)caghogiamide, C.4

@S]%élsglrgg%r{l S;b‘t aé‘FYTi“%{fj)f’ia%ij ﬁ%%}ﬁﬁnﬁl ry:! kyi.)t%éqllq a@ﬁ&%ﬁj amino,

@’@Qllk‘yﬂzﬁnﬂib@(]z Acﬁalﬁﬂ@nm&]&ﬁbo Cllrelkdes DHb@(apﬂ@dmboxvagano formyl,
¢ ﬁlal%al{«?xlyl, b aloa[kypuff%}glp& qlaﬂ)ollkylglill%l) Ci. Pha"fg k?[tﬂo %Ia?b%gl
hydroxyl, hydroxylamino, and nitro;

R!is H, Cy.s acyloxy, Cy.s alkenyl, C1.4 alkoxy, Cy5 alkyl, Cy.4 alkylcarboxamide, Cy¢
alkynyl, C,.4 alkylsulfonamide, C1.4 alkylsulfinyl, Ci.4 alkylsulfonyl, Cy.4 alkylthio, C14
alkylureyl, amino, C.4 alkylamino, C, dialkylamino, carboxamide, cyano, Cs cycloalkyl,
Cy.¢ dialkylcarboxamide, C.6 dialkylsulfonamide, halogen, Cy.4 haloalkoxy, Ci.4 haloalkyl, C;.
+ haloalkylsulfinyl, C; 4 haloalkylsulfonyl, C;.4 haloalkylthio, or hydroxyl;
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of the title conmpound (80% . Various nodifications of

the invention, in addition to those described herein,
wowdob/obe4npparent to those skilled in the art PCDDOS1006€000565

foregoi ng description. Such nodifications are also

i nte ded {0 b4 b2n 2 6’4%(30 5 1522
cl ai SBac ain i]ge Cgf({}@;&fl fiﬁp? OfC rese’n?E REK JNR”-R,
ﬁcm;arz?aﬁii% -C(QW%R& SRS }-R]ZZ ng(O)@Flé’f eHEE0)-RZj CES)-
2l BE 2l. 3.0k 2,
RS R Bt P DB TRl S R -G REROCSS s| G g™
or CIR7 s (Y. 3|a1=kyNCm all@R& carhoixg, @mSCﬁdmploalkﬂleﬂlamgyil oxy,
C2-6 RaI kl-g @cy)é/;loa yxsvh?lje%ﬁ %1& ! alﬁyl is optionally substltuted

al kyl'car
ihKylmlkomﬁibxyxlamﬂcﬂeor l@teroa@ﬂkyl sul fonam de, G -4

al k?/l%zll’lrltu{]kb o eeac1gJ 1ncép9r|141lé}{t:lykk¥r ona\qubxya Co- ﬁalﬁéng/lct 5190xy%1 8
aﬂdyk %11 aafﬂ()rlca,rboﬁﬁmlﬂe,d]:zaIalkyhjdnﬁllpcalkytsalfdyamdm Qoyelkylsulfinyl, Cy.4

ar bo- G -6- .
Br Bl AR G LA, SR otk
c%eﬁnﬂdeabylrayb tChJ;Z oydaaliyk &k dielkylCaboxaimadek 1. sdid kiinafrnaheide,
i R AR T b At .
hl;]ib:akkalﬂtg:oswdiomyl C -4 hal oaI kyl sul fonyl, G -4
o oK D b 0 LS iy, gy o .
aﬂv@lrﬂlxylkﬂmnmo, Clmaﬂwbarbexantléq, Cazz@k}glﬂhlocwh@iﬁmldﬁ §aa adkyeyl, €14
ﬂlarb(smfc)na e/ Cl: iyl o, 9&@?1&%@1 ygiksafaklgyé ﬁfk‘?ltﬁé‘&rlé‘yl Cua

| Ona I t Ut
aflehweet, eidnrtor, @tms@lrforﬁl aawmm@loys c@rbyﬁoxglkomlcaab%lam&ﬁycarboxy,

%rko F &{§' zlg]la o d3 5 c?%&'ﬂcﬁ?:{zb? ar{%lféﬁaqn% 0‘56 d1a1ky1carboxam1de Cas
cmllwllhmmtrbmylﬁde Ganiding, Ihyllogelm G4 h@loalkom ey hﬁﬂ(@%’l Cami no,
h(a?ioag%@'lllﬁ }5%’114"1]191’0%1%&&%&%@&‘(}’11 ?mrkg’fguo %@{ep)‘ayc@)all@‘l al koxy,

car boxam ano 4’ hal 6al k
heieraby¢lodligdokys Ihsimowqh@ﬂﬂkylS@lfowl rhaﬂe@aquqal@hparrbnwl hef@ioawl

ﬂ%?e%&%%hé%}‘dohl}l' Rard3l, 9880e, kEIe9¥ eyt B EHoR Wheky1 B forRRske,
sulfonic acid, or thiol; and wherein said Cys acyl, C,.s acylsulfonamide, C;.4 alkoxy, CLs
alkyl, C1.4 alkylamino, Cy.¢ alkylsulfonamide, Cy.4 alkylsulfonyl, C,4 alkylthio, arylsulfonyl,
carbamimidoyl, C,.¢ dialkylamino, heterocycloalkyl, heterocycloalkyl-carbonyl, heteroaryl,
phenoxy and phenyl are each optionally substituted with 1 to 5 substituents selected
independently from Cy.s acyl, Ci.s acyloxy, Cy6 alkenyl, Ci.4 alkoxy, Cy.7 alkyl, Cy.4
alkylamino, Cy4 alkylcarboxamide, C,. alkynyl, C,4 alkylsulfonamide, C;.4 alkylsulfinyl, C;.4
alkylsulfonyl, C;4 alkylthio, C;.4 alkylureyl, carbo-C;¢-alkoxy, carboxamide, carboxy, cyano,
Cs.; cycloalkyl, Cs5 cycloalkyloxy, C,.¢ dialkylamino, C,.¢ dialkylcarboxamide, halogen, C.4
haloalkoxy, C;.4 haloalkyl, C;.4 haloalkylsulfinyl, C,.4 haloalkylsulfonyl, C,., haloalkylthio,
heteroaryl, heterocyclic, hydroxyl, nitro, phenyl, and phosphonooxy, wherein said C;.7 alkyl
and Cy.4 alkylcarboxamide are each optionally substituted with 1 to 5 substituents selected
from C.4 alkoxy and hydroxy;

R R®, RY and R" are each, independently, H, Ci.5 acyl, Cy.5 acyloxy, Ca.¢ alkenyl,
Cy.4 alkoxy, Cy.5 alkyl, C;.4 alkylcarboxamide, Cy.¢ alkynyl, Cy.4 alkylsulfonamide, Ci.4
alkylsulfinyl, C,.4 alkylsulfonyl, Ci.4 alkylthio, Cy.4 alkylureyl, carbo-Cy¢-alkoxy,

carboxamide, carboxy, cyano, Cs.; cycloalkyl, C, ¢ dialkylcarboxamide, halogen, Ci.4
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Rl is H G-5 acyloxy, C2-6 alkenyl, C-4 al koxy, C -8

al kyl, C -4 al kyl carboxam de, C2- al kynyl, C -4
wa@bdoglosazhs onami de, G -4 al kylsulfinyl, G -4  PCT/US2006/000565

al kyl sul fonyl, G -4 alkylthio, .4 alkylureyl, am no,

G -4 al kyl ani C2-8_dj al.kyl am no, i .
salogl, COupalye Py IS = G Ryl R BN oo o
o cram e, halogen, @1 Rl oal o, -

hal &l éﬁ Sut 3527 O Qaﬂqﬁé’ﬁ%’é& l?ﬁ%‘i"hﬁyg‘“ 'gerterﬂﬁyalrlf&a_\?]i‘; R
op!_i%aﬂ 3 thém@%gzﬁ%gzq @)Dsot)l?ﬁ’e?lts s_e@étgl) fﬁl_iﬁgzla?ﬂedg)zmsmé%g?o 40; Egi%acyl,
C. G HHEB AR NRISHOK) TR IR0 gy AR Cu

alk'y%g%%lgide; % S%ylsﬁﬁ%amﬁé&lglgilsmyl, (-ZNRB{g'@(u@nym_A
allggﬁiioscl@- a_llglt]alpkrﬂll,, é@%luéefy ,o, gaég%é § -gkogy,aéﬁgg?og%ﬁﬁé
cai%kf, %&alkﬁlis! $3_7chlb@1kﬂ,g% a@amléhﬁndﬂczk_mialgylaarmmme, ©3-7

CyCl Oa , . rej. a .5 1-on
s mtisiid Cro datogtipriie CesiibyilurRl Qofiaiosy, cis

hanfafk?f, )21 Ndléamgﬁunﬁmﬂl, 85, tatoalkeRalfynyl, O elpduatioh .y halelicdthios
acyl ox C2-6 al

, kenyl . G.-4 alk -8 G-
ha&gwlhe%’fos'afk élﬁﬁef&éxéﬁ%%w %mé?(lk’@"ﬁ‘?‘i";‘/ﬁx' 1?"485P1P§’?‘L§J&|ydfh%na . %g,
su%ﬁiﬂ a@{i,we&m daidrhl, alk@d, Het&bkrzl, ﬁlﬁzli’klmﬁ phenCky afe sdckypptidrialy
- a ure , ..am naQ, = a . ac P
st b s Sbstirbanpud Sy B RO RR AR ESE G pert Grsg

acior) K, GRbBOKANEIGE, C,GalkyRinilok ¢| sukyiartaminide, thal ogen,
i -4 hal oal ko hal

£ ; Y, Ci - .0al-kyl . fonvl. Ciu .
alkiisaPRg RN oy e ton s i Yyt Gyl gyl Cre
ali&ﬂ{h:i@ Idlf_])cllllkﬁihibalre@r, Chya:ik;dmy%rl; atfid, caboCh.s-Blkexyy Farbgaméle,

acyl sul fonam de, . G -5 0X: - TN
cax P&y 2N 3 BOYS ORW: Cy 3%&?‘1%%/}?’&% %%%E%ékm‘@’ >
dialikplisartoexait,ds s dielkyKulédnkoplde T 0 ey Wsarilde,« hapalkoxy, Ciq
al kynyl, G -4 al | f qnam, d I < 4 |, fab f3¥tkylthio,
T e e s e e
hatbdew] hdhireuytiay hydrdiyt, Aydrbkydmingyhd nigmi no, aryl sul f onyl ,
car bamy ni,do car ho: G - 6- C xam de,

car ngygh@i}‘i#é,are&%mc%)%elng%llﬂi‘y%?{r %Cé[}&gycl oal kyl oxy,
C2- 6 ndi @bky k&tri no, C2-6 di al kyl car boxam de, C -6

di al ky] t hj acar boxam de, guani di nyl, hal ogen, G -4

hal o& ¥4 if%%‘“% hal oal kyl , Gi -4 hal oal kyl sul finyl,
wWhkreth saal padelsytomplifenreptting Gicodpdrat o F degautafl:o,

het er ocycl oal kyl, heter qucl oal kyl - oxy,

het er ocycl oal kyl sul fonyl), heterocycl oal kyl - car bonyl ,
het eroaryl, heteroaryl onyl, hydroxyl, nitro, C4-7

oxo-cycl oal kyl , pggq yl, sul fonam de, sulfonic
acid, or thiol; a

acyl sul fonam de, G -4 al’Koxy, G-8

wherein L2 is a leaving group, with compound of Formula III:
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10.

11.

12.

13.

14.

al kyl, G -4 alkylam no, G -6 al kyl sul fonamde, C 4
al kyl sul fonyl, C 4 alkylthio, arylsulfonyl,

w@e a0obani2ad doyl , C2-6 di al kyl am no, het erocycl oedkKYE2006/000565
het erocycl oal kyl - car bonyl, heteroaryl, phenoxy and
phenyl are each optional Ly substituted with 1 to 5
substituents sel ected ingependently fromG -5 acyl,

G -5 acyl oxy, C2-6 aRKenfix -4 al koxy, G -7 alkyl,
C -4 alkylamino, G-4 § car boxam de, C2-6 al kynyl,
G -4 al kyl sul fonam dgj €l @kkyl sul finyl, Cl-4

al kyl sul fonyl, G -4 al kyllthio, Cl-4 al kyl ureyl,

car bo- Cl1- 6- al koxy, carbo®&ni de, carboxy, cyano, C3-7
cycl oal kyl, C3-7 cycl oal gyl oxy, C2-6 dial kyl am no,
C2-6 di al kyl carboxam de, hal ogen, G -4 h%}l al klo>1<y,

in the-presprge 0&# Rase andy salf, therpkydpueyissthe popgund poFojmula L
hal oal kyl sul fonyl, G -4 hal oal kylthio, heteroaryl,
heterocyclic, hydroxyl, nitro, p |, and o

Thetreesporeleiny | Whireingri sdtis g tes3(Crs Qﬁﬂ%mwa%ﬂ%s halide salt.
al kyl car boxam de are each optionally substituted with
1 to 5 substituents selected from Cl-4 al .koxs/d.gmdlt

Theyniecsseyef cRip | whergin saighgaft is 3 frirapgpalitafied agupopfum iodide salt.

i ndependently, H, Cl1-5 acyl, Cl-5 acyl oxy, C2-6

al kenyl, Cl1-4 al koxy, C1-8 Ii}/l , ﬁ%?lﬁ
The pegaeesanflslaim ivdsreinspidgalbys gy plipll mefal hplige 1 v sul f onani de,

G -4 alkylsulfinyl, G-4 alkylsulfonyl, C-4

al kylthio, C -4 alkylureyl, carbo-GC -6-al koxy,
mewﬁcmlé’d‘feﬁ&%ﬂdsﬁﬁﬁgy C3-7 cycloal kyl, C2-6

di al kyl car boxani de, hal ogen, G -4hal oal koxy, C

hal oal kyl , .C14 hal oal kyl sul finyl, Cl-4 . . .

Thepreeeskyfi chaim  grfipren SHAN beﬁP%iW?tP?i agide, aligalfefal hydeide, alkali

mBfal EaPronfié 2orlaf aldali fadtabhydlodgylcarbide! cycl oal kyl, phenyl,
heteroaryl, or heterocyclic each optionally
substituted with 1to 5 substituents selected fromthe

THE %U&ﬁ@trb%:li&tli Wigrd Gid tasaig KL,COL -5 acyl oxy, C2.
al kenyl, G -4 al koxy, C-7 alkyl, C-4 al kylam no,

Ci -4 al kyl carboxam de, Ci -4 al kylthi ocarboxam de, G -4

TS Kbbsybf QOAaN Wiereifbaidreadtiky Issadried nytlat el€yatedl temperature.
al kyl sul fonyl, G -4 alkylthio, G -4 alkylthioureyl,

C -4 al kylureyl, am no, carbo-C -6-al koxy,
THAP6es8 6T dim CREREX Yaid @yANY is c@Bied outyt b atpkipture @2baut 120 to
di al kyl am no, C2-6 di al kyl car boxam de, C2-6

abgus L4414 hi ocar boxani de, C2- 6di al kyl sul f onami de, Ci -4

al kyl t hi oureyl, G -4 hal oal koxy, C -4 haloal kyl, C -4
hal oal kyl sul finyl,. G.-4 hal oal kyl.sul.fg G-4

Tiha prosesk Of claigy 1 WM?’E%H‘ &g W‘Iﬁ’lnﬁ i‘soc,a“i;eélloblég% A ,rgg]‘rk{eentt'e roaryl,

heterocyclic, hydroxyl, hydroxylam no, nitro, phenyl,

henoxy, .and sul foni c.acid, wher.ej id G -7 al kyl,
ﬁé?@@%?éloﬁl?mb W@ﬂrelﬁ%‘ﬁsﬁhvgﬁtocﬂflpg?eéT)eac i optionally

The process of claim 1 wherein L? is halo.
The process of claim 1 wherein L?is CL

The process of claim 1 wherein both X and Y are N.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

substituted wth 1to 5 substituents selected fromthe

group consisting O C -5 acyl, G -5 acyloxy, G-4
W@bkwonys24Li -8 al kyl, C 4 al kylanm no, C -4 PCT/US2006/000565

al kyl car boxam de, Ci -4 al kyl t hi ocar boxam de, Cl.4

al kyl sul fonam de, (-4 al kylsul finyl, O -
TheyprrépsseficlaipyWhegsin % is{fus )9?3’11’?#16 j“°y1éfi"?/ ’4&% a@ff"?lhucb“ua}ké’iz"‘(’,c‘*
alkg, cA, Akjayl @y, C, ARldakox g & bl dallkyl,-halokan jrydroxyl, or nitro.

car boxam de, carboxy, cyano, C3-7 cycloal kyl, C2-

di al kyl am no, C2- di al kyl carboxam de, C2-6
Thginl%l:é&ybﬁdﬁdiﬁqabm{ﬁmiﬂﬁeth@-6 di al kyl sul f onani de, Ci-4

al kyl t hi oureyl, Ci -4 hal oal koxy, C -4 haloalkyl, C-4

hal oal kyl sul finyl, G -4 hal oal kyl sul fonyl, C -4
ThE BloBAl k¥dlaimG werflaRORIEKY! t hi 0, hal ogen, heterocyclic,

hydr oxyl, hydroxylam no, and nitro; R23, R24 and R25

are each, independently, Hor G-8 alkyl; nis 0 or 1;
ThBfbedls bbelflm whetein R? is0C(QYO-REhardeR hissiitiy/ L pthyb @s prop-1-yl, prop-

conprises reacting a conpound of Fornmula Il: p wherein
212 is a leaving group, with conmpound of Formula

[11:11l in the presence of a base and a salt, thereby

form ng_the coppound.o I 2. The, process of
The|PERCRsS B GlAGH b RTER R lss-é@%f-%” %’ﬁ’t%t %‘ﬁ’(" Egl

al kyl )anmonium salt is halide salt. 3. The process of

claim1 \/\Q.erfi sail{j. It is a tetrasubstituted
TheprRsRTS QAP PEY Wgerg’éill B4, The process of claim1

wherein said salt is an alkali nmetal halide. 5. The

process of.c:laihml wherein said salt is KI. 6. The
Themeeegssof gim | ¥R P YRer ei n sai d base is an al kal |

netal am de, alkali netal hydride, alkali netal
car bonat e

.oi an al k%ld' nmet al hydrogencarbonate. 7.
Thesossrsi 62 H#gi*l B> wher ei n sai d base is K20O8. 8.

The process of claim 1l wherein said reacting is

carried out at .el evatedt re. 9. The process of
The I%;{P‘i‘FFSlOf\R):I?EPZiWe%eE} }Sg:dé? ]?ﬂghﬁ)é carried out at a
tenperature of about 120 to about 140 0C. 10. The

T {J]?rgfeﬁss%f%iagﬁb:v'm@re}n yher el sabgireacting is carried
The process of claim 1 wherein R RB,RY, and RY are each, independently, H or halogen.

The process of claim 1 wherein R¥isF.

X 15
The process of claim 1 wherein R is C .4 alkylsulfonyl; R, R, and R are each H; and R

is halogen.

The process of claim 1 wherein:
X isN; ‘

Y is N;

Z is methyl;

R'isH;

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

R* is H;

RY is methylsulfonyl;
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29.

30.

31.

32.

33.

34.

35.

11. The process of claim10 wherein said sol vent
conprises DVBO 12. The process of claim1l wherein L2
WO 300h@al@43 13. The process of claim1l wherein LRCT/BESI006/000565
14. The process of claim1l wherein both X and Y are
. 15. The process of claim1l wherein Zis G -5 acyl,
]f%%%5m§@§F€§9¥£éﬁ.6 al kenyl, G- al koxy, C -8 aIkyY,
RIGZF6 al kynyl, fornyl, G -4 hal oal koxy, Cl.4 hal oal kyl,
hal ogen, hydroxyl, or nitro. 16. The process of claim
R® L : ,
1iswi®reYln Z is methyl. 17. The process of claim1
ni¥emgin RL is H 18. The process of claim1l wherein R2
is -C(OOR2 and R22 is nethyl, ethyl, or prop-1-yl,
miGp- 2-yl. 19. The process of claim1 wherein R2 is
-C(OOR22 and R22 is prop-2-yl. 20. The process of

claiml whereip R4 i.s H 21 e praces .aiml
Theperceispf plais] wh er?‘?.sala’ﬁ%tn?ﬂug%%fg@r%@ac I%Prr%rPa%gc\lAﬁér ein m
is Oy 23.cokBminoapsumfof Ghaiuta IV:wherein R11 is Cl. 4
al kyl'sul fonyl. 24. The pr ss of claim1l wherein R11
is methylsul fonyl. 25. Thejprocess of claim1l wherein
R12, R13, Rl14, and R15 areNgath, independently, H or
hal ogen. 26. The proggfs_of @im1l wherein R15 is F.
27. The process of clal erein R11 is G
al kyl sul fonyl; R12, R13, d R14 are each H, and R15
i s hal ogen. 28. The proc®sgpyof claim1 wherein: Xis
N, Yis N Zis nethyl; %% isH Ris -CCOOR22; R4
is H
with a compound of Formula V:

Z

L1 YS/ L2
Y
1
A%
wherein L' is a leaving group, to form a mixture; and

b) adding a base to said mixture, thereby forming the compound of Formula IL

The process of claim 29 wherein said base is C ¢ alkoxide salt, alkali metal amide, alkali

metal hydride, alkali metal carbonate, or an alkali metal hydrogencarbonate.

The process of claim 29 wherein said base is potassium #-butoxide.

The process of claim 29 wherein said combining and adding are carried out in a solvent.
The process of claim 32 wherein said solvent comprises tetrahydrofuran.

The process of claim 29 wherein said adding is carried out at a temperature below about

10°C.

The process of claim 29 wherein L' is halo.
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R11 is nethyl sul fonyl; Rl2, R13, and R14 are each H;

R15 is F;, R22 is prop-2-yl; nis 1, and mis 0. 29.
wab@epraerss of claiml wherein said conpound BET/US2006/000565

Formula Il is prepared by: a) conbining a conpound of

Formula I'V: IV with a conpound of Fornula V: V wherein

L1 is a leaving group, to forma m xture; and b)

36.  Tiegeboag of chms? wiersial tis@ilxt ure, thereby formng the
conpound of Forrmula Il. 30. The process of claim 29
wherein said base is Cl al koxide salt, alkali netal -

37. A praces forghdpating axetnpbundyd Fowakella &l kal i nmetal car bonat e,
or an al kali metal hydrogencarbonate. 31. The process
of claim 29 wherein said base is potassium f-but oxi de.
32. The process of claiRf29 wherein said combining and
addi ng are carried out i sol vent. 33. The process
of claim 32 wherein sai ;I vent conprises
t et r ahydr of ur an. ®)The Bcess of claim29 wherein
said adding is carrie at a tenperature bel ow
about 1Q0C. 35. The pgdg¢ess pf claim29 wherein L1 is
hal 0. 36. The process of o¢cl aiq 29 1®herein L1 is . 37.
A process for preparing a fonpgund of Formula I1: 11
wherein: Xis Nor CR7; Yys Nyor CR8;, Zis Ci-5 acyl,

G -5 acyl oxy, C2-6 al kenyl, -4 al koxy, G -8 al kyl,
-4 1
R
I
wherein:
X is N or CR’;
Y is N or CR

Z is Cy.5 acyl, Cy.5 acyloxy, Cy.¢ alkenyl, Cy4 alkoxy, Ci5 alkyl, Cj.4
alkylcarboxamide, C,.¢ alkynyl, C1.4 alkylthiocarboxamide, C;.4 alkylsulfonamide, C;.4
alkylsulfinyl, C;.4 alkylsulfonyl, C;.4 alkylthio, Cy.4 alkylthioureyl, Cy.4 alkylureyl, amino, Ci.,
alkylamino, C,.4 dialkylamino, carbamimidoyl, carbo-C,¢-alkoxy, carboxamide, carboxy,
cyano, Cs; cycloalkyl, Cu.g diacylamino, Cy.¢ dialkylcarboxamide, Cy.¢
dialkylthiocarboxamide, C,.¢ dialkylsulfonamide, Cy.6 dialkylsulfonylamino, formyl, C;.4
haloalkoxy, Cy.4 haloalkyl, C;.4 haloalkylcarboxamide, C;.4 haloalkylsulfinyl, C;.4
haloalkylsulfonyl, C,4 haloalkylthio, halogen, aryl, heteroaryl, heterocycloalkyl, hydroxyl,
hydroxycarbamimidoyl, hydroxylamino, nitro, or tetrazolyl; wherein said C,.g alkyl, Cs.;
cycloalkyl, and heterocycloalkyl are each optionally substituted with 1, 2, 3 or 4 groups
selected from Cy.s acyl, Cy.s acyloxy, Ci.4 alkoxy, Cy.7 alkyl, Cy.4 alkylcarboxamide, Ci.4
alkylsulfonamide, Cy.4 alkylsulfinyl, C,.4 alkylsuifonyl, Cy.4 alkylthio, Cy.4 alkylureyl, amino,
Ci.; alkylamino, C,4 dialkylamino, carbo-Cj.s-alkoxy, carboxamide, carboxy, cyano, formyl, .
C;.4 haloalkoxy, Ci.4 haloalkylsulfinyl, C;.4 haloalkylsulfonyl, C;.4 haloalkylthio, halogen,
hydroxyl, hydroxylamino, and nitro;

R! is H, C,.s acyloxy, Cy. alkenyl, C;4 alkoxy, Cy.s alkyl, Cy.4 alkylcarboxamide, Cas
alkynyl, Cy.4 alkylsulfonamide, Cy.4 alkylsulfinyl, Cy.4 alkylsulfonyl, Cy.4 alkylthio, C;.4
alkylureyl, amino, C;.4 alkylamino, Co.g dialkylamino, carboxamide, cyano, Cs.; cycloalkyl,
C,.¢ dialkylcarboxamide, C, s dialkylsulfonamide, halogen, C;.4 haloalkoxy, Cj.4 haloalkyl, C;.
4 haloalkylsulfinyl, C,_4 haloalkylsulfonyl, C, 4 haloalkylthio, or hydroxyl;
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al kyl car boxam de, C2-6al kynyl, C -4

al kyl t hi ocar boxam de, Cl.4 al kyl sul fonam de, G -4
wa@bkdoglozzhd i nyl , Ci -4 al kyl sul fonyl, Cl1 al kyl t hP@T/USDOE000565

al kyl'thioureyl, G -4 alkylureyl, amno, G -2

al k zam RO, A boky, ar 20 Q3232 25 2
car Bo R %1%&% ?ﬂg arbdéagﬁﬂh 9 % 336;% Q}ﬂaar%{o‘;C(%g\n% R%
?c:t@ﬁ:lﬂ%wﬂj{m c&ommz&wzamn’éc((mkﬁ% m(@)&lwzcmexam de,
3 6 y %) e,

-C& % e GRY  RI AR gt PR L ER olfél m‘d
-S@')Z-Rnhal oal kyl, G -4 hal oaI kyI car boxam de, -

hal | finyl, C-4 h I o

hal Ilf( Heﬂ (plﬁ g]l’kma/écarbo cﬁ H;llg %9? or hzgl%g ﬂ

het er‘de H(;Cpﬁlﬂw br, Csh whimklwll,,wlh;ndr s@xvala rabkarhis nptumyllly substituted

tetrazolyl; wherein said G -8
Wlﬂ (ﬂwa 7C¥/Ckfallkg[ I?“fe(t)er rﬁ het er ocycl oal kyl are each
opt i R)mldlm as\eheht 1nﬂe11emhbnﬂw th C1.5 a@loxg, G aldie@ﬂ dupglkoxy, Cis

al]@?l(gc;t ﬁ(&jvlérﬁnggmcl%e ?l%an 1 gb&ﬁkrﬁsgxyéogﬁgﬁde 1-4 é‘lkﬁéulfﬁl’m/ Cia

al]@“ﬂﬁyﬂoﬁﬂl @Qmﬁmthie,, 1Q:alky41u@|yk yhag) €1 4111%}’1311@0, £, dialkylamino,

ca, k%m??,l cfy%l) W c?cleék)ﬁ (lézy dﬁaﬁ%}' cgmgﬁ%lﬂidggdr( hfdfk?ﬁéﬁlfon@tﬁ]d@o

ham@eimqamlde\koxyaemwalkﬂy@n@aloatkyhylﬁnylcﬁimhahalkﬂaul’f@a&ly 14
al 03 ul finyl, G -4 hal oal kyl sul fonyl, G -4
hal?aallké’%nF’I? 't 'Il){h%%‘}ﬁhal ogen, hydr oxyl , hydroxyl am no, and
nit rm;s(Rsklgs H, G -5 acyloxy, C2-6 al kenyl, G -4
aI koxy C -4 al kyl carboxam de, C2.6
q 283 %H(ky?sul fonam de, C -4 al kylsul finyl,
CI 4L slayéasungfgmuyl Cl-4 alkylthio, G -4 al kylureyl,
& 20, C -4 al kyl am no, C2-8 dial kyl am no,
cé’%ﬁrb %am de, cyano, C3-7 cycloal kyl, C2.6

di al Kyl capmmmngdeommncsofiﬁoahklﬂ‘éul fonami de, hal ogen,
G -4 hal oal koxy, G -4 halogtkyl, G- 4

hal oal kyl sul finyl, G -4 hal oal kyI sul fonyl, G -4

hal oal kyl t hi o, or hydroxybNRR\is - R22,
-CR23R24C( O - R22, - C(HD) 23824-R22, -C(O-R 22,

- CR23R24C( O NR 25- R22, - O CR 23R24- R22,

-C(O NR23-R22, -NR 23C(O,4R22, -C(OOR 22, -OC(O-R
22, -C(S)-R 22, -C(S)NR 230R22, -NR23C(S)-R 22,
-C(SOR 22, -0OC(S)-R 22,y CR23R24-R22, or -$(0O
2-R22; R3is C alkyl, Q- 4 al koxy, carboxy, cyano,

C1- 3 withlagalnkyind ofFormaladgen; R4 is H, Ci-8 al kyl or
C3-7 cycloal kyl, wherein gaid G -8 alkyl is optionally
substituted with Cl. 41al kaxy, (€3.7 cycl oal kyl, or
heteroaryl; R7 and Rs aye egch, independently, H C -5
acyl oxy, C2-6 al kenyl, & -/4)@I koxy, C -8

R1
v
wherein L! is a leaving group, to form a mixture; and
b) adding a base to said mixture while maintaining the temperature of the

mixture below about room temperature, thereby forming said compound of Formula II.

The process of claim 37 wherein said adding is carried out while maintaining the temperature

of the mixture below about 0°C.

37



39.

40.

41.

42.

43,

44,

45,

al kyl, G - al kyl carboxam de, C2. al kynyl, G -
al kyl sul fonam de, C -4 alkylsulfinyl, G 4

wa@bkdoglozzhd onyl , Ci-4 alkylthio, G -4 al kyl ur eyPCT/H81006/000565
Cl. 4 al kyl am no, C2-8 dial kyl am no, carboxam de,
cyano, C3-7 cycloal kyl, C2- dial kyl car boxam de, C2-6
di al kyl sul f onam de, hal ogen, G -4 hal oal koxy, G -
The proses 9f claipy 3.742\/11@;@;&993@@&51@ pﬁ-m}]fco,xic@sala alkali metal amide, alkali
nfdad] %&rl@é! AR barbdatedorthdlaf@l; Kelal B dPogeRdarddyAE OXY! 5 1
S r 1, mis O 1, 2, 3, or 4; and L2 is a |eaving
group; conprising: a) conbining a conpound of Fornula
The protdss O §1inf3 7GRN Kbe i_EQE)B@disﬁMi -Mugpperein L1 is a
| eaving group, to forma mxture; and b) adding a base
to said mxture while maintaining the tenperature of
ThB Brodbss bHEIBnDE s APAM 0Bl RHRGS Y HE Sorridd VR Fsolvent.
form ng said conpound of Fornula Il.” 38. The process
of claim 37 wherein said adding is carried out while
TRB biYcéts B Qlfint Qi RAPRIBLHER Bhplifds ihylabdrgailel ow about
0C. 39. The process of claim 3}; wherei'n said base is
Cl-6 al koxide salt, alkali netal am de, alkali netal
TRY BFdc6l8 of @hiked7i widRPdai CAxkRBNB b6oledb a¥InRlddé bf 4¥BEAL 5 to about
Ig(ggr ogencar bonate. 40. The process of claim 37 wherein
-Kh PR dsaikadding ot assi um f - but oxi de. 4 1. The process
of claim 37 wherein said conbining and addi ng are
]%grri ed out, in a solvent. 42. The process of claim4 1

18P o5 elpigr Yoheesit L ddAPi ses tetrahydrofuran. 43,

The process of claim 37 wherein said mxture is cool ed
to a tenperature of apout - 15 to about -10 OC prior
Tihg Progesy ohelaimY. Wherein FHE Chr ocess of clai m 37 wherein L1
is halo. 45. The process of claim 37 wherein L1 is O.
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