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WO 2006/076455 PCT/US2006/001020 PROCESSES FOR
wPBERARING PYRAZOLO(3.4-d)PYRINIIDINE ETHERS RELR 4ocktdE20
INVENTION 5 The present invention relates to processes for preparing

s R R R R e D s

disorders such as diabetes and obesity. BACKGROUND OF THE
INVENTION 10 Modulation of G-protein coupled receptors has been
well-studied for contrqlling vari W jsorders. Small molecule
modulators of the rec%%ﬁc%%g% -proteﬁngé‘oupled-receptor described
iBRfOIrEREMpPIOtE e B TR FEsessesdor ATEss P TIEvHDE AsIXVIIDBEE 2 8ind
compoudY-A88415holaNe - RE SR SROWBB hesefulderdaating o kRreMentng <
b erfain dgnetgﬂ%oli%i%l{)se%gda%@séqIpsgarticular, pyrazolo[3,4-d73pyrimidine
e gherE and simiar compounds, which are described in U.S. Se:. No. 1
10/890.549 are shown to be effective modulators of the RUP3 receptor
and are useful in thgdregtrosnpohvarop sivataivehs:-related disorders
stich.as e  disbetes pe LLdiabeles.Inadeduale alucose. folsanse.
insutin ress’[an%e,ehyperg ycemia, yperﬁpﬂemm,%ypertné’iycenﬁemm,
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modulators In treating or preventing a number of common diseases __
pyrazops) b EOERI BRI GFECLBTHCRPR it CBREE S OREIAY These S No-
10/85(COMpRURAGIS: the ffaces spsidestritratliBnraredirected toviarc thiswnokn:
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erein are, inter alia, processes for preparing compounds of Formula I:
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RUP3 modulators in treating or preventing 2 number of common diseasss evidences a need for mors

sfficient processes of making these compounds. The processes described herein are directed Toward

this and other current needs,

SUMMARY OF THE INVENTION

Disclosed herein are, inter alia, processes for preparing compounds of Formula 1:
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3 U with a compound of Formula IL: N 11 n (R1 ~iR,,,"” OH Illin the
woRsanes:of a trisubstituted phosphine and a compound heRAHEERE06/001020
Formula A R'~0 YO'R"10 0 wherein R'and R' are each, independent,
C1_10 allcyi or C; cycloaikyi: to form the compound o _E :
wheremagﬁ@a?%vaf@hgwsm?m? &B%g%ﬁfsr‘%ﬁﬁ@n“g%ac@r%%%u%?“’F‘I'E?F‘f%rﬁa
I: R?t~s (RIIR1c 1INR"A\N NN Rla ~~R16 Ey7 CCCIR17 RIB
I 2 wherein: Rl is C1.3 alkyhgt4 alko %ﬁ,ﬁcarboxy, cyano, 01.3 haloalkyl,
or halogen; R2 is -R24, -CR2IR2§C(C)-R24, -C(O)CR21R26-R24,
-C(0)-RZ4, -CR25R~C( R2i-Rte,"NR2,C(O)CR2IR20-R2",
-C(O)NR25-R2%, -NR IC(O)-R241. _C(g)o_e%-OC(O)-R24 -C(S)-R24

-C(S)NR25-¢, -NR C(S)-R24. I&f YR, 24°-0C(S)-R24 CR R2e-R24, or
-S(0O} -R24; R'is H. C1-s alkyl or Waikyl, wherein said CI-8 alkyl is
optionally substituted RY T TRY

o

with a compound of Formula TIL:

in tpe presence of 2 trisubstituzed phosphine and 2 compound having the Formuia A"
O

o
AE

wherein I and B are each, independently, Crpalivi or Csyeyeloalkyl; 1o form the compound o1

Formula I,

In one aspect, there is provided a process for preparing a compound of Formula L:
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with Cla alkoxy, C;_, cycloalkyi, or heteroaryl; Rs and RtO are each,
independently, H, C}.<.acyioxy, C2-6 alkenyl, C14 alkoxy..C)4 alkyl, Cl.a
Whalk}g_carboxamide, C2.6 alkynyl, C14 alkylsulfonamide, Cl~ alkylsutfinyl,

.a allcylsulfonyi CI 4 alkvithie. C, alkylureyl amino, 0 alkylamino, 02 8
dialkildsrfine alcdrbox alies, ceyerry Caverey Cloalizjealssl.@r halogen;
dialkyicarpexanmitie”Cah. seallyetfararide: helogen: Gt HMgaliary R

.Cl4 halo%léxl, Cla halo%%js%jinﬁj%gA halggl%ulforyL Cl~_haipalkyi
“NRio-f/roxsl, Rydrox{tanGor iitfo; wiersin sHd ™ akbri-€ s
~Celpd’, OZ6 IR/ AR EH R @ aptionmip sRES HORER IR, br"_, 3
4.supstitoents selected from C1.s acyl, CI-5 acyloxy, Cl~ alkoxy, C1.4
alkylamino, C1-a alkylcarboxamide. 01.4 alkylthiocarboxamide, Cl-4
aikyl&ufoRamic®lvbe &= RYRRAHRY LV EF A R Giro A0 o tigne] iy frbstitured
wie1o4, alikylihi oulreytisalic alkybsehy&mino, carbo-01.6-alkoxy,

carbgxamide, carboxy, cvan, C24 dialkylamino, C2.6 dialkylcarbpxamide,

Cl.n g{a éﬁfoﬁﬁ%ﬁ%&%ﬁé’ %’i’a%' Ria ,’%Zi'ﬂaa R %“raé%ﬁ%}a -
alifyhl Gak@kyicarbasamitsalyk GrmyhiloantdenifapinCs. 4 halbikidutiony,
aliyIsdBNIOT, Ylafedihidoing Hieylinia, halpae s, Do By droXyiARe: A d

nitro; 2a R13 is C1-< ac 1.6 agyisulfonamide, C1-6 acyloxy, C2-6.
o RS sy R By ¢ PR A Can R AT
 ha@dgenalkylthiostxyxamibee0d/5 GlkymejtalRiisulitiyli ST icndraicésu@iayL, C.
m%@ﬁ&ﬁ@%b&&é@ﬁ%&@%&_%%&%m%ﬁk iogreyl, Sl ¢,
alkylure

y [, @amino, ar}llsul onyL ¢ iidoyL carbo_-01.6-aﬁ oxy, carboxamide,
ﬂ%ﬁrﬁ@)@Qy Ceyarrioaty! erBapPmAlie SIoEREsadiiok - €916 safpamseiected
e oher 1 2 haloalkn Cach haloal L CLd, Earoaley tonl CH

en 4. halpalkgx -4 haloalkyL Cl-4 ., haipalkylsulfn 4.
BLEPZ ORlRy TSGTTONyT %T-%%%SW?& ?éé‘fél%%yc ic, %Ee?é‘r“o%&%g%%% -
- alldtbioGyelkyianyztelforgdiiecthrisompl hereréaryblkoxy, carboxamide,
chpigroancarno R e yE NithRi-GdrbasasicioaliiyliRenerboRiei c,.
..Sulfonamide, sulfoni¢ acid, or thigl; and wherein said C;.< acyl C1.6 1
G e R € 1 RS o ERGPUSERD i RS et gpioasisuliy.
Caliglsalksisalfvints, G;4alylislithnysiciipitydiuieiogeylsulitanyi hydroxylamino
afiBiRgmimidoyL C2.6 dialkylamino, heterocyclic, heterocyclic-carhonyL
heteroaryL phenoxy and phenyl are optionally substituted with 1 to 5
substituents selected from C;-s aryl, C;-s acyloxy, C2-6 alkenyL C;4
alkoxy, C1_, alkyl, C;4 alkylamino, C;-4 aikyicatboxamide, C2.6 alkynyi
Cl-a alkylsulfonamide, C1.4 aliylsutfmyL C;-0 alkylsulfonyl, C1.4 allyithie,
C1-0 alkylureyL carbo- C1.6-alkoxy, carboxamide, carboxy, cyane, Cs -7
cycloatkyL C3-7 cycloallryioxy, C2.6 dialkylaminc, C2.6
dialkylcarboxamide, halogen, C;.4 haloalkoxy, C1-4 haloalkyl. C,.4
haloalkyisulfmyl, CI-4 haloalkylsulfonyl, C14 haioalkylthic, heteroaryl.
heterocyclic. hydroxyl nitre, phenyl, and phosphonooxy; and wherein said

C;-, alkyl and C}.4 alkylcarboxamide are each optionally substituted with
1 to 5 substituents selected from C;.4
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alkoxy and hydroxy;; or R15 is a group ofFormuia (A): \ P rR16 0 (A)
R14. R". R16. and Rs' are each, independently, H, C1.5 acyl, C;-3

acyloxy,.C2.6 alke C,.4 aikoxy, C 4a|k | C1 Icarogxamide, C2.6
B S S RO AR e Sl ! e
mwkﬁmbneﬂ@mwmremmmmwwmmmmmrwmnm

028&5:1@5&5 ,?%% a,‘!%;%
BJﬁ;lﬁlioalkyl ClV 4 haloaxlkylsuIfarrd;l.;/lO 4%5%%&%?51 nyl, 1% Ioa?<yltf?1 -
ﬂlﬁg}m@s&w@}aﬁmlﬂ%&mﬁh Rﬁfb@@&éﬁﬂ”ﬁlﬁ%@ﬁﬁ#m

| cmn@i@wmanyal i heyvadseiaﬂaﬁmsi oy, T eRmesgs o, C.o
a cyc clic gr wher or 7-
mng' e‘r%%%as% up IS Ig,bimg %ﬁ%éy %gs g?u{c?’\%rtﬁ 5%%%]”%%5‘5 H,
ﬂmﬁeﬁnﬂzﬁaaﬂr@-im@@gra’ﬂkﬁ iy mawmmm@:cm@qmm .
héterdovlld R0 Ay CRCRA o Al X6 LA REXARICRERIRD w
: ry or phenyl

Cr cycloal LC 6 2b dialkylc boxamlde halogen heteroa
CoITRER mw%%}aﬁ SR S B GH ERAETS 39
csum&taenasﬁmﬁmm&pemmlﬁr@mk@ @Jkekwimmﬁpc@

aRURHRIIGC haloal C;.4
haloalkyl and hyc%{gz% %jf is %g I Crr cy acciér %-mﬁmc?‘ kp&
BRI LOGFTIEHSHScyeRE AL ToBBAHR RS HIE Ry e

@migummm Trom shstghentp @%@thk@@t}ﬁ'{ &,ﬁ&_;, Cocs

a&ﬁﬁ%ﬁé oxa%‘?a(;e C,XE% ]rltlf aﬁ#%%ﬁokarﬁg}é\’ ?ﬁaﬁl%‘&%gﬁ}g‘é’f &ZC .
ﬂ@kﬂ@uﬁmﬁﬁzalﬁ&b@m% G 1 plicilepltoiy G0 dﬁyw&ddﬁreylkmyl, carbo-

c Y loRERIng GRIBR(T Osalisaxy., cCATRRXARICE, . caTaME%aR, C3-7
glcloal yf C2.s dialkyi. |no)1=$CE2 6 dlafki/lcarboxamldé ‘C2-6 e

B R DRI AR R R Gria USROS S WHRSTRYY Cel,
hiledtiallsobinyCice. hailndilinifne. Hatoauiymim;d E&}eﬁoh@ioaﬁﬁﬁﬁwkfﬁﬂyL

hn al heteroa heteroc
_ h%atlg'(ﬁ % Lg éﬂa%?h% HS#%%? 68 en eeﬁ?)?ys,aa‘{n o[nlcxa%é
awaéwﬁg@ree@“ B&W%@y %ikwmwmﬁ@sm%a@wm@ﬁw Cis
aRBg phER@yxarereach optionally substituted with 1 to 5 substituents
selec d from the qroup consisting of C;.5 acyl, C}.s acyloxy,. C;.4 alkoxy,
C,-8 z;iyf_ &*E&I%/rarr‘%nc @J alkyicarboxamide, C;.4 alkyltnioc

arboxamide, C1.4 alkylsuhpnamide L&, alkylsulnnyi G,.4 alkylsulfonyl, C;
.4 alkylthio, C}-Q alkylthiourgy!} (9} RyRdFeyl, amino. carbo-Cl.6-alkoxy,

A

R™ RY¥,R¥, and R" are eack, independentiy, 5, C,.; acyl, C,.; acyloxy, Ca. alkeny!,
Cy alkoxy, Cy.g alkyl Cy. alkylcarboxamide, C, alkynyl, C,. alkvisulfonamide, C,.,
alikvisulfinyl, C,. alkvisulfonyl, C,. alkvithic, C,. a]ky-iureyl_. carbo-C¢-alkoxy,
carboxamide, carboxy, cyano, Cs.; cveloaliyl, Co dialkyicarboxamide, halogen, C,.
baloalkoxy, Ci.4 baloalkyl, C,.4 haloalicylsulfinyl, C,. haloalicvisulfonyl, C,. haicalkvithic,
hydroxyl or nitre; or

two adjacent R™, R”, R* and R"" together with the atoms to which they are attached
form z 5-, 6- or 7- membered fused cycioalkyl, cycloalkenyl or heterocyciic group, wherein
said 3-, 6- or 7- membered fused group is optionaliy substinited with halogen;

R¥ is H, Cys acyl, Cog alkenvl, Cig alkyl, C,4 alkylcarboxamide, C,. alkynvl, C;.
elikylsulfonamide, carbo-C, ¢-alkoxy, carboxamide, carboxy, cvanc, Cs.s cveloalkyl, Cosg
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carboxamide, carboxy, cyan, C., cycioalkyl, C24 dialkylamino, C2.6
dialkvicarboxamide, C:. 6 dialkylthiocarboxamide, C2.6

Ldialkvisuif i C1.4 alkylthj |, C-4 haipaikoxy, Q; haloalkyL C,, ..
R R e B O L ) SR i s il i
optisngersubsipretyatic] fytlsoksityirossjtamiriogeremicatdfmivefy; #koR2 Gmino,
CANEBRAAE SaC )RR PeNARRY ik Bl CisiBlK Cigh chReiP% ., haloalicyl and

nisOorl:and " p andr are each, independently; O, % or 3; sald process
ﬁﬁfﬁsing reacting a compound of r ormula Il: C R1D H/h Rs~M1 R’

Pt6 i R1is RIC,RiBicl, 2ewitticakolphenyd DI lar Werdledvail dicthe
BB PR ot I B
Cindepenudniyeicniloalikiikore froydiodl ow abikfiaminn -C. Cokybodrgamide, C;.,
RffissaRadiss disdosediniapiacesseRIQIRraRay SRTIABNAJE of,
IR L igectos o compeuniformie VNG D0 NN DD
carboxy, cyanc, Ca; cycloalkyl, Coe dialkylamine, Coy dialkyicarboxamide, Cog
dialkylthiocarboxamide, C,. dialicvisulfonamide, C,. alkylithioureyl, Ci hatoalkoxy, C;.
haloalkyl, C;4 baloalkylsulfinyl, C,.4 heloalkyisuifonyl, C,.; haloalkyl, C, haloalkyithio,
halogen, heteroaryl, heterocyelic; hydroxyl, hiydroxylamine, nitre, phenyl, phenoxy, and
sulfonic acid, wherein said C, alkoxy, Cy.; alkyl, C..; alkylaminc, heteroarvl, phenyi and
phenoxy are each optionally substituted with 1 to 5 substiruents selected from the group
consisting of C..; acyl, C,.s acvioxy, C;. alkoxy, Ciealkyl, T, alkyiamine, C;
alkylcarboxamide, C,.. alkylthiocarboxamide, C,.. alkylsulfonamide, C,, alkvisulfmyl, C,
‘alkylsu!fonyl, Cy alkylthic, C; alkylthioureyl, C, alkyiureyl, amine, carbo-C,.¢-alkoxy,
carboxamide, carboxy. cvano, Css cycloalkyl, Cp.p dialicylamine, Cy dialkvicarboxamide, C,.
¢ dialkvithiccarboxamide, Cy¢ dialkyisulforamide, C;. alkylthioureyl, C, haloalkoxy, C;.,
haiocalkyl. C;. haioalkyisuifinyl, C,. haloalkcvisulfonyl, C,. haloalkyl, C) haloalicylthic,
baloger, heterocyclic, hydroxyl, hvdroxviemine, nitre, and phenyl;

R¥, R* and R” are each, independently, B or C, alkyt;
mis{, 1.2, 3, 00 4;
nisOorl; and
p and r are each, independently, 0, 1, 2 or 3;
said process comprising reacting a compound of Formula II:

o

HN’«__<R1D
S F,/L Y
M NG
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Further disclosed is a process for preparing a compound of Formula IV by
reacting a compound of Formula V: 2d WO 2006/076455

‘wifR € piig®2a9)6/0016@e IKNNH? R1 Ras Ras R17 R"3 V with a
compound of Formula VI: RCS _Rga 11 NC1CN VI thereon forming the
compound o F ormuia IV Further c%jclosed are processes for preparing
compounds of Formula 1 b -{\eg(_:_ﬂng )cgompound of Formula lla: V Rao
Re GNNN Ra4R,tE ~! RioiLa wherein constituent variables are
provided herein. with a compoun Formula Ell in the presence o base,
to form the compound of F ormlfrédgm another aspect, there is provided a
process for preparing a compour]ﬂ of Formula 1: (RnZ\R1G IV Re\N'N
R1Rte ~~ R17 R13 wherein:

1 the presence of 2 wisubstnned phosphine and a compound having the Formula A™

o

R‘\Q)k

M

- C.
Nf

o

o}
A‘.
wheremn R’ and R™ are each, independently, C,,40alkyl or Cyq oveloalky!: to form the

compound of Formule L.

Also disciosed are processes for preparing compounds of Formula LI, by reacting 2

compound of Formula I'V:

with R*CO,H 1o form the compound of Formula IL

Further disclosed is a process for preparing a compound of Formula IV by reacting a

compound of Formula V:
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R'is C1.3 alkyL C;4 alkoxy, carboxy, cyan, CI-3 haloalkyl or halogen; R2
woieRBA4+BR2sSR26C(0)-R24, C(O)CR2sR26_R24  C(O)PRRAS2006/001620
CR25R26C(O)NR2r-R24, -NR2,C(O)CR2'R26-R24, -C(O)NR25-Ru,
-NR2C(0)-R24 -C(0)O-R2 -OC(0)-R44 _0(S" za, -O(S)NR 25 R24,
-NR21C(S)-R24 -C(S)0-R24, -OF(S)-R24, -CRS R26-R24, or ag(O}rR24;
R'is H, C1s alkyl or C;.- cyﬁ?ﬁal,k&@v/h&ﬁéin said C;.z alkyl is optionally
substituted with C;, alkoxy, C3];ﬂ7 cyQIoalkyI, or heteroaryl: Rs and R10 are
each, independently, H,'Cl@ﬁW\wm alkenyl, C;.4 alkoxy, Cls alkyl,
C1l-a alkvicarboxamide, C2.6 alk)égmi C4 allcylsulfonamide, C;~
alkylsulfinyL C1, alkylsulfonyL C;.a alkylthio, C.a alkylureyl, amino, C1,
alkylamino, Cgs dialkviamino, carboxamide, cyan, Cis cyeloalkyl, C2.6
with 2 calinikyle affoxaniidé; C2.6 diallrylsulfonamide, halogen, C,a haloalkoxy,
C14 haloalkyL C1., haloalkylsulifj%@m.a haloalkylsulfonyi, C,.,
haloalkylthio, hydroxyl, bydroxylar‘wino or nitre; wherein said C2.6 alkenyL
Cls alkyl, C2.6 alkenyl and Cﬁﬁ@y%g@lkyl are optionally substituted with
1, 2, 3 or 4 substituents selected fi.om C1.6 aryl, C1.5 acyloxy, C14
alkoxy, C; alkyismino, C1., alkyicaYonamide, C,., alicylthiocarboxamide,
thereny Gatudirad Kyd sutfonemids; @nyialkyisulfinvi.. C1-, alkylsulfonyl, C1-a alkylthio,
Grnlkylthigureyl. Gla.alkylureyl-amino. Gapaen&1-6-akaxy, cabaxamide,
carboxy, cyan, C24 dialkylamino, C2.6 diaikylcarooxamide, C14
compovgiafkyitigeatsoxamide, C2.6 dialkylsulfonamide, C4 allylthioureyL C,
haloalkoxy, C14 haloalksL C;-4 hqﬁoalkyisHIfmyl, C1., haloalkylsulfonyL
C-a haloalkyl. C;.4 haloalkyithig=haloged, hydroxvL hydroxylamino and
nitre; RI'is C1.5 acyl, C34gsc sulfgnantide, C1.5 acyioxy, C2.6 alkenyl,
C1., alkoxy, C14 alkyl. C1l.n al 'Q@f“’CLG alkyicarboxamide. C14
aixylthiocarboxamide, C2.6 alicvnyl C1., alkyeisulfonamide, Ca
alkyisuffmyl, Cl.a aikyisulfonvaéWc, C1,, ailrylthioureyl, Cl.e
alkylurevL amino, arylsulfonyi, car bmimhdoyL carbo-C1,6-alkoxy,
carboxamide, carbon, cyan, C;E?MMFL’“CB.Z cycioalkyioxy, C2.6
dialkylamino, C2.6 dialkylcarboxamide;*€2.6 dialkylthiocarboxamide,
guanidinyL halogen, C;.a haloalkoxy, C1, haloalkyL C1-, haloalkylsulfinyl,
C1A haloalkylsulfonyL C1., hatoalkylthio, heterocyclic, heter Lyciio;oxﬂgéi oot
wharem@m@wrmf@Wl?ﬁ@fé?@&é@ﬁ&l&a?ﬂawﬁ%%%m‘l{%‘é? MIEEBoRYE .
base, RYEFEME Bilkdo@a cORamayelDalkyl, phenoxy, phenyl, sulfonamide, sulfonic
acid, or tiol; and wherein said C;.6 acyl C1.6 acyisulfonamide, C1.,
alkoxy. C;s alkyl, C1.4 alkylamino, C14 aIkvisquonamLilgi (e :

I RS ROH ELTeARY BS BT Ca P gl o4 i
diaikylamino, heterocycligz‘heterocyciic-carbonyl heteroaryl phenoxy and
phenyl are optionally substittied with 1 to 5 substiments selected from
Ct-s acyl C1.5 acyloxy, C2-§, alkeyd C4 alkoxy, C;., alkyl, C1-a
alkylamino. C14 alkyicamwmﬁ@o C2.6 alkynyL C14

N%J\——ﬂ/ﬁ‘l&

A

wnereir;



alkvisulfonamide, C1., alkylsulfinyl C14 alkylsulfonyL C;4 allcylthio, C14
alkyiureyL carte- C1.6-alkoxy, carboxamide, carboxy, cyan C3.7

cycloalkyL C3, cycloalkyloxy 2.6 3a dialk Iamlno C2.6
diaikyichrb Hg‘"h X afGEKoxy: %MOQIMO@M

haloaﬂkyssﬁﬁﬁnwkénzécrmjdéikmmfﬁ]mkém&mmm@Hﬁﬁtém(m”-a“,
20hylro esp, Y Eein

sal(? @i kjl]%nd @tb% %?rbox ﬁ@)ég gre é%@%@élgr?qﬁ BE- st’ tuted

-GRAHRY to‘@(%tltﬁemﬁe@@ea fron{ DR aH@QS,Séﬁ(? R OR y*'Er R13is

g@cg;qﬁp of Formula (A): RlB R14 R15 R16, and Rt9 are each,

inde cyio alkenyi C1.4 alkoxy,

Cy o B T, P BT PR o AL SEGh v

wiiHl 4. alkgﬂtsu@myhfm’alkymﬁfonyﬂ Cla alkylthle C1., aikylureyL

carboquN%%ea&@Bmd&; C@ib@.XYa&MBQg &sz%'% M&K Lo

dlaéglcarboxamlde halogen 4 haloalk oxy Raioal KyL
liyiRarbeemids st BHRMIE  forn e isHoRRzag | m%%i’&w
aJmﬂrsnm:ﬁfmiwvn;ad,lm:zmmaR:l;..5 Wmmut@mthﬁmuﬂuh&m
V\Ehlzglrﬁt@ey are agach a]jg_vm@S r7 Jnem er@d flﬁ%} Ioallc
r -

cloalkehy orhe%ércgcycuc grdtip, w ereln i mem%m?ed
'hﬁm @F@@Q@Bﬁ%@#%@ﬁﬁgﬂiﬁeﬁj mlwwmg paiqelicisgligeyl Ciu
Ikylsulf nwd%»afglﬂ@gr Cl.6- t b cﬁ%@zg?x %L@J”}kg N4
u opami arbo alkox carboxamide, carbox ano
&%}@? R R BN L RABG R etcrou  oF BRENGAR
ﬁwhéiralncsalﬂ heteviosyyCor q;ihmyl:i& @&Nmﬂy ﬁtbﬁftyt@dbmﬂmﬂdto64

lagtg(m%la mino. Czég atIG:(wyl C2s dlalkvfamlno halogen Cf'i a%zﬁﬁoxc ta

i e RBY IS Rl T ARG cePeyoloalkg ﬂﬁ:
cHBtRF0anth: oa:mi&nmﬁﬁhﬁceagja aﬁﬂ&%ﬂﬁ%ﬁ&tm_@dﬂd@}&&%amaw Coe

.S ents. the ru stln of C; Y,
13&1('&51&11 :g 2 é gﬁ?fuxﬁg'g@ 44 3ﬁ<yla (J.:é?,_‘;dxa:ma]xyisuhmv

acyloxy, oxyC:= ino
Calbsaioatisoseiand, mh@zn@}m&arwmlm@o@amwmmm@mmm
apdksulfinyl, C1., aikyisulfonyl, C1.4 alkylthic, C;, ahrylthiourevl C14

altylureyl amino, carbo-Cl-6-a kox _carboxamide carboxy cyano, C.7
oycloalcyf, %gjs&(ﬁ@.\lkyfasﬁ?ﬁ%h %%E&aﬁﬁﬁ?“@ﬁ g 8lkozY, Cra

ahEIyliboimbixa PidelkgRe diatkitsulfonsiniis, Gyicalioiini GureiyGHAC
aigloatkaxyde1c4, balaalied, C2.4 halpalldsuliinyl . fevaloalkyisulonuin G .

haloall LC;4 haloalkylthlc halogen heterdaryL heterocycllc hydroxyl,
il%aﬁx PO FOTORRIEHERY L SHRCSHOHIO R BT aTERE SHAO¥T:

cszaheé} @lkaxyiofiityl atky kyGickliatyiaminaiidetesaary| Cph el aBb R, .
s s opienally SSiP AL o SRR sgleled from the
hmcalkylsulnny; C,« baloalkyisulfonyl, C,. baloalkylthic, heterocyclic, heterocyclic-0xy,

beterocychicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarvicarbonyl, hydroxyl, niwre,

Cis oxo-cycioalicyl, phenoxy, phenyl, sulfdnamjde, sulionic acid, or thiol; and wherein said
Ci.s acyl, Ci acylsulionamige, C,.: alkoxy, .C;.g alkcyl, C,. alkyviaming, Ci
alkyisuifonamide, C,. alkvisulfonvl, Ci alkylthic, arvisulfonyl, carbamimidovi, Cax
dialkylamine, beterocycelic, heterocveiic-carbonyl, heteroaryl, phenoxy and phenyl are
optionaliy substituted with ! to 5 substiments selected from C;5 acyl, Cy.c acvioxy, Cos
alkenyl, C,. alkoxy, C,; alkyl, C,. alkylamino, C, alkyicarboxamide, Cy alkvoyl, Ci
alkyisulfonamide, C, alkyisulfinyl, C,4 alkylsulfonyl, C,. alkylthic, C,.4 alkviureyl, carbo-
Cis-alkoxy, carboxamide, carboxy, cyane, Cs; cyeioalkvl, Cs., cyeloalkvioxy, Cox

3a



consisting of C1.5 acyL C;_5 acyloxy, C1, alkoxy, C1s alkyl C14
~alkylamino, C,., 3b alkvicarbaxamice, c, atkyltnioearboxamia-, C, alkyl de,
Ca albylsulnnyl C,- allryisulfonyl, C, io. C,, alkylthiouTeyl, C,, alkyiureyl.

*daﬁq}mmga,rﬁme GiaBdtohaxaniidh driae el ~owiyalkyan (osbayitivh TGy2,

: éit%@\ﬁiﬁl C2.6
dlatky de, gﬂwn’ghlthlomeyl %%%ﬁoaﬁ%aﬁ&%laloastci ch%'
ﬁgﬁtl 3% S Eun IS ST ld‘ﬁﬁ&lﬂmo

mmmxmmymowm&ykﬁwﬁmdamthmM%mgm
a&r eacc[bémenendentn Hor C;4 alkyl; Mis C. . 3. Cr=; niséor _;and p

r as mdenendtly, C,_.2orsaid press sing tva"zting a
conm@ua!élmﬁﬂlarmﬁi’i\%m Rio R.pie TR .. Flawhen vin X is halt:

with a compound of Formula Ifyy, Rr 42 fr-- flit TF in the nresenee of an
alkoxide salt. to form said &a gIermuia Also disclosed are
processes for preparing compoungs of Formula Fla by reacting a

compound of Formula Il with a haggé) nating reagent to form the
compound of Formula Da. Also di Sidsed are bulk samples of compounds

prepargt] kY, e, qiﬁpi@é@f& RESCARSGnd R AL D, Q@S@R'J#&w €, alkenyl,
re ent |r§; 5#%??75? é ed toé%ﬁesses and intermediate
mﬂ_ & s RE R R A HRRR RSy the
alraatiimesnt G métpibdlicntis Srd edistihnas dﬁb&%@ﬁnﬂmb@&tﬂl&x@mple
RIRGESTES apshitermediates Rl e presentipyenis Jyided pelow
3¢ SRR ©

m Schemes i and L. Whereln constituent meniber o

halopficest therealvalie dernbaioaigvdgogy 6,2 bpigriipdsmbignyl. Cr. haloalkylthic,
nPEEhAld 9206/@91020 Schemel

‘two adjacent R, R¥, R* and R" together with the-atoms-to which they are atrached
form a 5-, 6- or 7- membered fused cycloaﬂcyL-cycloé]keny& or heterocvelic group, wherein
-saic 5-, 6- or 7- membered fused group is optionally substinmed with halogen;

R™is E, Cy.5 acyl, Cys alkenyl, Cys alkyl, C4 alkylcarboxamide, C, 4 aliynyl, C,
alkvisulfonamide, carbo-C, -alkoxy, carboxamide, carboxy, cvanc, Cs. cveloalkyl, Co
dialkylcarboxamide, haiogen, heteroarvl or phenyl, and wherein said heteroary! or phenvl 1s
optionaliy substituted with 1 to 5 substituents selected independentiv from C, alkoxy, amino,
Ci. alkyiaminc, Co alkynyl, C;¢ dialkylamine, haiogen, C,. haloalkoxy, Cyu haloalicyl and
hyarcxy,‘

* {5 H, C,4 alkyl, Cas cveloalkyl, pheny., heteroaryl, or heterocyelic sach
optionaliy substionted with 1 to 5 substimemts selected from the group consisting of Cy.s acyl,
Cis acyloxy, Cog alkenyl, C,. alkoxy, C;.oalkyl, Ci. alkyiamino, C,4 alkylcarboxamide, Cy
alkylthiocarboxamide, C,.4 alkyisulfonamide, C,., alkylsulfinyl, C,, alivisulfonyl, C;4
alkylthic, C,.; alkylthiovreyl, C,., alkylureyl, aminc, carbo-C,¢-alkoxy, carboxamide,
carboxy, cyano, Czq cycloalicyl, C, dialkviamine, C.y dialkyvicarboxamide, C..
dialkylthiocarboxamide, Cs. dialkyisulfonamide, C,, alkylthioureyl, C 4 haloalkoxy, T
haioalkyl, C,4 haloalkyisulfinyl, Ci haloaliylsulfonyl, C;., hatoalkyl, C;. baioalkyltnic,
haloger, heteroaryl. heterocyclic, hydroxyl, hydroxylamine, nitro, phenyl, phenoxy, and
sulfonic acid, wherein said C,. alkoxy, Cy.» alkyl, C,. alkylamine, heteroaryl, phenyl and
phenoxy are each optionaliy substitured with 1 to 5 substituents seiected from the group

consisting of Cy.s acyl, Cis acyloxy, . alkoxy, i alkyl, Cyy alkviaming, C,.

3b



NC Rio HN'NH2 ROjR10 R14 R16 Il H2Nf,N NC CN N 4 R15 ~ R17 vi
R1 R16 R13 cyclization 1 R15 R17 v R13 IV R2 cyclization 2 R5CO2H |

NR2)nl (R)mN 10 R3 (RL)m- n HN RIO OR|0R3 5\ - o NN
alkyRBTORNERTIR G R AEY RPRCICRITE S5 Uit =17+

alicy Ry OCoclRmeit 10 RitkiitiRiaret] @L;AIRﬁﬁkdvll\hﬁﬁnﬁxl czibb-mépalkpxs
wtg%(ﬁ%%aéggog e L0 RIGLRIP B\ RIRDELRE B R BhEAEES c.
s Ginlkvithiocarboxamics, C. dialkvisnifonamids, C,. alkyithiowrsyl, Ciu neloslkoxy, Ciu
batoalkyl, C,. haioalkvisulfinyl, C,.. halocalkyisulonyl. Cix naloalkvl, C,. haloslkyitme,
palogen, bersrocvels, bvdroxyl, bygrozviarning, nieon, and phenyi;

R¥, R* and R are sach. independentiy, B or C;. alkyk

misl, L2 5 o4

nis 0or i and

nanararc&mm&msnn:nm 0, 1,202,

said process conmrising TeeCHng 8 compound of Formula fe:

in the presence of an alkoxide sait. 1 form said compounc 07 FOTMUIZ ..
Also disciosed are processes for preparing compounds of Formula Tla by reacung a

compound of Formula IT with a halogenating reagent to form the compound of Formuta Ha.

Also disclosed are bulk samples of compounds prepared by the disclosed processes,

DETATLED DESCRIPTION
The present invention 1s directed 1o Processes and mrermediatss Tor fie preparaiion of
aromaric etners thzr are useful as RUUPA moduiaters for the treatment o7 meiabelic GiSerasrs such a8
diabetes and obesITy.
Fixample processss and mrermediates Of e Dresem mvenTon are proviesd bsiow I Scoemes

] and I wherein constient members of e formulze cepicred thersin are definsd baiow,

[PS]
1



Il (R1)mnlia R2R3r-~N/l 0R10(R1)m-n N1 R51~0OH R NNNin
R14 R16 Ras R17 1 R13 4 WO 2006/076455 PCT/US2006/001020 The
present invention provides processes, such as exemplified in Schemes |
wanWae/amddiving compounds of Formulas |, 11, lla, I, IV, V, 8ad/vi20paelto2o
forms thereof, wherein: X is halo; 5 R is Cl.4 alkyl; R1 is CI-3 alkyl, C1.4
alkoxy, carboxy, cyano, C1.3 [8dbalind lor halogen; R2 is -R2a R10

_CR25RRpL(0)_R24, -C(O)C%SR R24 C(0)_R2<,N&
25RZBE(O)NK27-R2a, -NR2 RuR26 R2a> -C(O)NR2e\R2a,
i\ ¥4, -C(0)0-R74 , -Q5(0)-R2a, -CO-R24ﬁz’ﬂ%@5-R24,
$)-R2a, -C(S)0-R24,NOC(SHR24, -CR25R26-R24, 0

K410 R3 is H, CI.B alkyMdr C3.7 cycloalkyl, wHerejpr s
alkyl ist@ptionally substituted with.C1.4 alkoxy, C3.7 cycloa 0
heterc?gryl; R5 and R10 are eé&é‘,‘%ﬁﬁgrﬁ)j\ndently, H, C1.B'acylgxy,
alkeny{; Cl-4 alkoxy, C1.$ alkyl, CI-4 allcylearboxamide, C2.6kynyl,
Cl-4 alkylsulfonarnidc, CI-4 alkylsulfinyl, Cl-4 alkylsulfony#¥C14 alkylthio,
C.4 alkylureyl, amino, C14 alkrylamino, C2.8 dialkylamino, car o>%amide,
cyano, §3.6 15 cycloalkyl, C2.6 dialkylcarboxamighsliegtign 2 | R°COoH
dialkylsylfonamide, halogen, CI-4 haloalkoxy, C1.4 haloalkyl, C1.4
haloatl(y I)irpyl, Cl4 haloalkylsulfon?f, Cl.4 haloallcylthio, hydroxyl,
lapaino or nitro; wherein sai .6 alkenyl, C.8 alkyl 2.6 alkynyl

and C3-b cycloalkyl are optionafy,substifited with 1, 2. 3dgr4 gt
substitugnts selected from CI-5 acy .5 acyloxy, Cl.ﬂ'\élko 2 14
RS N
OH -

alkylamino, CR& R®
N
Rs’Q\N / ,\N m R14 R16
N
R4 R16 - coupling 15 17
13
R‘!S R‘l? R
I R‘EB iI
') Scheme i X
10 10
HIN R N= R
RS/Q\N / \N RS’{\N / \N
N halogenation N
R'M- R‘IS e i R14 R'HS
R15 Rr17 R2 R18 r17
R12 | ' R12
1 '/N ) coupling
i Rw n 2 Iia
i
R® N
O
R10 (R1)m£ )n
N"’"
3
RS’Q\N [N\ e
N
RM R16 ux
RrR1 R1?
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alkylcarboxamide, CI-4 alkylthiocarboxamide, CI-4 allcylsulfonamide, C1.4

alkylsulfinyl, CI-4 20 allcylsulfonyl, CI-4 alkylthio, CI.4 aicylthioureyl, CI-4

alkylureyl, amino, carbo-Cl.6-alkoxy, carboxamide, carboxy, cyano, C2.8
weialloglarsin®d, C2,6 dialkylcarboxamide, Cl-4 dialkylthiocarbpRafmsdensGeLeo

diallcylsulfonamide, CI-4 allcylthioureyl, CI, haloalkoxy, CI-4 haloalkyl,

Cl4 haloalkylsulfinyl Cl-4 haloalkylsulfonyl C1.4 haloalkyl, C1.4

q.lhle Ithlo halo en, h dro%;5 droxylamino %ng % 25R13isC .5
acy STt o Tvides REsssRty f O TS BRI I]‘;ﬁnﬁ‘flgﬂﬁl Iginvolving
Comp%lFIéﬂ ot arrayllagih dhi ﬁf@; @QLTB, Mk%ééfb@mﬁﬁ@t@@wrf@lkwmr@marboxamlde
CX & sdleynyl, C1.4 alkylsulfonamide, C1.4 allcylsulfinyl, C1.4
)I{S#Ifo I .C1.4 allcylthio, C1.4 allcylthioureyl, CI-4 alkylureyl, amino,
aryls fén tarbamlmldoyl carbo-C_6-alkoxy, carboxamide, carboxy,
c;Fariﬁ)ce3lkyé§émaﬁkqmee@"bwm@wl@le>byl@m aﬁéﬁiysammo C2.6
distkyleathordmitia R 6 dithuitFiRtatboxamide;, gurtiidhayb B halsgen,

AR 5 % ﬁeggﬁ@%]gﬁhal WFQIE@% agr?g! gcylhe%O cRy2é1|cCg>2 1?24
CENBet&ro egﬁﬁfcﬁﬁyl %@&&yc@@@%mﬁR Bte'i%al‘gll -S(0)-R*;
hefesaargiGankenyChyeroxlkybiting G4 stioxpyeyielonlkyoplianakytiee ayh C. .,

alkoxysIé @ﬁrﬂ%is&l %{é&%ﬁﬁfd or thiol; and wherein said CI-5 acyl, C1.6
a%lsu fopnamide, C1.4 alicoxy, CI-8 alkﬂ Cl.4 alkylamlno C1.6

oA, RSP SCorh: e Gy Feidigh i . Cic
alkylcgaranminidoyh] a6 dialdniihogndbchele edioyalicinhie @ rodycliciashanyl,

&yltlﬁ@t@{%ﬁ&hﬂgﬁ NErY.ARd BI@M&%@HM&I&H@%&W&QQ@H&“MR se

substituents selected from CI,S acyl, C.5 acyloxy, C
eyeloaliiklokys éﬁ%émowxéea%@dﬁﬁmﬁu‘é’%iﬁgnéalfﬂ&s&aw@lo&%ya&mmﬂ
C1« ha®@kiddkifispifChamalddin@Gtidmlk s utfinali@thid, B On200610764bmo or nitro;
whereft %TA@ZQQ@(Q%}O%WkXWYIan@ &4 @IKMEIIIQ a@%ﬁl@t&gﬁwﬁ%hmted with 1,

C.6-alkox ami e car I C3.7
2.3 o R C o TR G oA I L RO
aikyicﬁhwaﬂkld%ycx@@l@h’amaik%a@ﬂ%%almguhﬁnyﬂp@.Aalkalsjdtkwls@f@nyl
auqqs@flarﬂqlh@mlkyi{ﬁ;@dﬂgh@@aﬁ)shras)et@mﬁné‘illeeﬁymlemcum%xb, and
b >P [f,ep 00X and Tl Sai'x(ajm 7 %Il%g% db ?5 kylcarboxamlde
caboriieEadh Wfoﬁg?ﬁi sﬂi)s uted With 1 Bstitients séfected from C1.4
ffIalkyww%ﬁmiﬁyﬁm@&wlmfwmﬂgré‘upﬁé@%ﬂmﬁ Ay helpatbcyompbatopliyl,
Cira haﬁ)lﬁbyBﬂiﬁnﬁDQI Rissaeashioipdependenthy, H.,GdbirapliClabagyigmaxyl,
Bydros Emm Ike Cl 4 10 alkoxy, C1.8 alkyl, C1.4 alkylcarboxamide, C2.6
ey ? aIkyIsquonamlde C1.4 alkylsulfinyl, C1.4 alkylsulfonyl, C1.4
aIIf<y|tﬁFé s@%’h Gl ionaatde- Es BrEiox - c a¥sEXa mide kestdomyalyl Cis

alkyla @0 Qy QBI{? leapeioatkid, €2 Ddinlisyicarhoxamale ahalggen., Glkdsulfonamide,
Cia aﬂaﬁsﬁﬁ*'h g?oa by ﬁi??ﬂ;@@'ﬂ . %ﬂzy‘hﬁ}é'%a'kﬁ Sy C&4 Dalaalkey Isuliany!.

oxy or nitro; or
aryisulfonyl, carbam1m1doyi carbo Cis-alkoxy, carboxamide, carboxy, cyana, Csy cycloalkyl, Cs,

cycloalkyloxy, Co dialikylamino, Cs.s dialkyvlcarboxamide, Cy s dialkylthiocarboxamide, guanidinyl,
halogen, C;_4 haloalkoxy, Ci.4 haloalkyl, Ci4 haloalkylsulfinyl, C;.4 haloalkylsulfonyl, Ci.4
haloalicylthio, heterocyelic, heterocyclic-oxy, heterocyciicsulfonyl, heterocyciic-carbonyl, heteroaryl,
heteroaryicarbonyl, hydroxyl, nitro, Cy.; oxo-cycloallyl, phenoxy, phenyl, sulfonamide, sulfonic acid,
or thiol; and wherein said Cy.; acyl, Cy¢ acylsulfonamide, C,.4 alkoxy, Ci alkyl, C.4 alkylamino, Cy.¢
alikylsulfonamide, Ci.4 alkylsulfonyl, Cy.4 alkylthio, aryisulfonyl, carbamimidoyl, C, ¢ dialkylamino,
heterocyclic, heterocyclic-carbonyl, heteroaryl, phenoxy and phenyl are optionally substituted with 1
to 5 substituents seiected from C,.5 acyl, C;.5 acyloxy, Ca.s alkenyl, Ci.4 alkoxy, Crs alkyl, Ci4
alkylamine, Ci.4 alkylcarboxamide, Co.¢ alkynyl, Ci4 alkylsulfonamide, C;.4 alkylsulfinyl, Cy.4
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two adjacent R14, K15 R16 and R17 together with the atoms to which
they are attached form a 15 5-, 6- or 7- membered fused cycloalkyl,
cycloalkenyl or heterocyclic group, wherein said 5-, 6- or 7- membered

Wi ge/gTelp is optionally substituted with halogen; R1S is HPOIUR&@ei01020
C2.6 alkenyl, Cl.s alkyl, C1_4 allcylcarboxamide, C2.6 alkynyl, C1.4

augyzsuﬁ%%y Sé'fo %ﬁlﬁ'@ @%rm&’eﬁ%%%ﬁ garﬁ%am@xaeea@omma@an@@g

cy coa 2.6 dialk xamide en, heteroa I or
cveloaly o SSHRSHoary B RO G20 B L Ber i G
Cia hdsﬂbﬂti@ed@@@@bt@@lﬁhdépéﬁdm%mlﬁ dhalpalyiiambstsr @l
haemc@éhmgrayasequgt@ a;!iexw!m@&igsgs@}l@s@mﬂ@maal@g end C, el aadoxy,
alikyle é{%.{;{l"}%loa?rlg Xa ?nd h ﬁOXX{fsm 4 IS ? s%%iercl:tég é:c¥ Ccl%lxlﬁyé EQ&M

oary roc lic each o iona y su stltute W|th 1to5

and hy@uﬁstﬁuents selected from the group consisting of CI-5 acyl, C,.5 acyloxy,
Q2.6 alkenyds EdAualkaxy, CI-7 alkyl, C1.4 alkylamino, C,.4
alkylcarboxamide, C1.4 alkylthipcarbgxamide, 25 C1.4 ahcylsulfonarnide,
C1.4 alkylsulfinyl, C1.4 alk ACHA-alkylthio, C1.4 alkylthioureyl,
C1.4 allrylureyl, amino, carbo-C1-%-alkoxy, carboxamide, earboxy, cyano,
C3.7 cycloalkyl, C2.8 diallcylamino, C2.6 dialkylcarboxamide, C2.6
dialkylthiocarboxamide, C2.6 dlalk§f§hlfonam|de C,4 alkylthioureyl, C1.4

ﬁ%“‘%’ &awla;idi%@!lmho@%ﬁmkoaikaﬁMMyt Cloadrglaalkatisnipiyl,
alo t ter te
o A T s AR TR, it c.
alkylsuifiranteth. cali bl ACaHaling ey L 7oaihey 6 iy REFRRB IS, %Wr > CHHEP
cyoloamdcgfg %'I%HZSMO@?&)@.@Q&@MI@@@“E auia'fmumg, wn;tlhamw@]s aklasnmmssu;ﬁm
ro consisting of € cyl, C1.5 acyloxy, C1.4
thalg %;(01 % §mf{k ?1% ’L 08 9 t:il’?—%ra

|no C,.4 alkylcarboxamide, C14 4
aﬂeyhﬁh P@@&rBome iBe, Et(f,leél Q?@f@u %ﬁé?ﬁl?f@métf ¥ lﬁﬂwmlwﬁ%ﬁeﬂ form 2

5-, 6~ Ky iR, f@&&ﬁll@ytﬂmpcyﬂbaﬁcammhaewemzegdoa;bkmiueymamirse 6- or 7-

memb 6%%‘ % .6- alkogficgéﬁg GAYEGyano, C3.7 6 WO
0061576458 BETU 006/001020 cycloal v, Crl\é% 6& igming. C
dFalkyiBafborarhities don drandlittidcarbREMEES ey
alkyism&lk&yisuIéeﬁarmld;a,u@iywb@ywmdw@ybom dnalSatkaoadsyidhaloalkyl,
dlaikylr?a%it)él)%(% aal 'ﬁX@QH %za%br?l H%Q&W%H'W&&lﬁkﬁ@k@@.@ﬂy&r ik is
aloa thlo hal o%en he erocyclle Eﬁﬁl g hx}/gr xxjﬁmn% nltge 20
optionfHENPHIETRO N R DE 4 PRSP AN ARSI FoF R g Ak C
alkylaiis0(L, 22 Bprvl; B,is@abiyhménachplegvd. ﬁanélaé@eémnd“epéﬁfeélhﬂgﬁl@ hzfdew
3pht i éch’re%IP@ tb%o%%ﬁ@lnpi%ﬂw resicafihe dnvestienwbich aremioly
clarity, described in the ]{% Sgtexg[ %f sggagggssgn o?@mgg?sm ay &lﬁ? %?
Sub“‘tﬁ%ﬁﬁ@& 19 CSPBIRSEE A SihgTe s fment. EonVarsaly, VANous -
alkenyfe@iurdisef, e mvenforalyiivinare;- f@%}@w@xaae@%r%ealw TBH@"&E?HF@%&“%?F
Ciu alﬂ/lﬁiﬁgﬁ%ﬁﬁéb@m@ﬁﬂﬁum@{ @ﬁpaﬂ@lﬁﬂ%ﬂsi@d@em@naﬁebcm dlcgitijostpaldle;
subcombinatio Allicomlgl ations gfc%r Oembodl ésyggg @pl@ggto the
alleyhurehs ARG GROUD apré’é‘én dp By IhE Varabl
dialkylamino, Cy dlalkylcarboxamde, Cag d1a£ky1th100arboxa;m1de Cg ¢ dalkylsulfonamide, Ciq
alkylthioureyl, Cy.4 haloalkoxy, Ci haloalkyl, Ci.; haloalkylsulfinyl, Ci4 haloalkylsulfonyl, Ci.4
haloalky!, Cy.4 haloalkylthio, halogen, heteroaryl, heterocyclic, hydroxyl, hydroxylamine, nitro,
phenyl, phenoxy, and sulfonic acid, wherein said Cy. alkoxy, C.; alkyl, Cy4 alkylamino, heteroaryl,
phenyl and phenoxy are each optionally substituted with 1 to 5 substituents selected from the group
consisting of Cy.s acyl, Cy.5 acyloxy, Cy.q alkoxy, Ci. alkyl, Ci4 alkylamino, C;.4 alkylcarboxamide,
Ci.4 alkylthiocarboxamide, Cy.4 alkylsulfonamide, Cy.4 alkylsulfinyl, Cy.4 alkylsulfonyl, Cy.« alkylthio,

Cy.4 alkylthioureyl, Cy.4 alkylureyl, amino, carbo-C;.¢-alkoxy, carboxamide, carboxy, cyano, Cag
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n, in, R1, R2, R3, R5, Rio, R13, R14, R15, R16, R17, etc.) contained
within the generic chemical formulae 15 described herein [e.g. I, (A), A", 11,
111, IV, V, etc.] and process steps disclosed herein are specifically

wémbrsiesdsdy the present invention just as if they were expliB{Ely/chzeloged2o
to the extent that such combinations embrace compounds that result in

cycloafRARIS, gs de; ﬂ?ﬂ@ﬁ%%ﬁ@@@ﬂlgﬁy%@@éﬁﬂk&ﬁﬁ@@ﬁ”Zed

tested for oIo Ical activit additjo
il R g LTGRO e BB entd HUce Mo SR AR G
haloaiweuiﬁmlICsubebnﬂbah@tmh@o@@r:dﬂam,d@wgrsmoar@aléwdgp;@éuﬁwwylammo
nitro, A YHAGE by the present invention just as if each of such subcombination

ofg m Foups and proces ps wer plicitly disclosed herein. In
h;& r%‘g Wﬁ%ﬁfas h PSS tﬁemenﬂﬁo‘?&(?lgf(ents in is 0, hi some
embddh%r’#@fﬁz is C(O)O-R24. 25 In some embodiments, R2 is
-G E-R24qand R24 is C1.8 alkyl or C3.7 cycloallcyl. In some
embtadr|£pe¢=,\er;ﬁt(§l R e en E%géfé angi R24 is C1.4 alkyl. In some
ePanodlments *R74 and R24 is methyl, ethyl, or prop-1-
pPblpzzwpcw%mﬁ@%b&dwﬁ@rﬂ%thmlz\@ﬁ@%oybiﬁZZFéﬁaci@zr éemgzﬂwm
contextdSRPSLMhadimenismRBisote 3 ifesarmentdrinbiditnenisgRErisodimént.

I Sy a
e IS L M i L Re ety

single Eﬂbﬂdﬁﬂ@b’ﬁ‘ﬁﬁ alsele Qfavkgiﬁéé?% & ey %Eﬁfﬂ@ﬁh‘?&%‘ﬁ?ﬁ@%&% 08,
comb1@306salk§m)dm‘zﬁdnﬂeaikylﬁuifMﬁmMa;}ﬁm¢hla;mmuﬁmwr®ﬁ oy deylidtnyt: 2.

n, m, 15 &4 Rllgylthio, & k@gltﬁ' qkn%yéacﬁyémféa@é@%ﬂy{@w ga{aa’e@ham@%gme

carb am|m|d091 carbo-C 1 koxy, carboxamide, carbox Y, gyan £ oall
coscrS R by iRy (6 AT G o e e il
embractidgyicapborarinda}iGRist didkythiecartiviinideslopadriidimsxisnl dgésich

combiahicaABAIKON N o dnds R0 iGhiteRalpal s 'éi@in%m%m that can be
2006/076455 PCT/US2006/001Q02

Qi 41"1ha lleSHIfOQ% ma ions of the
isolateflGBatAHTITRS PRSHEFEE)RE B PSR ox;l/,al Er6&ydicsl 1i
chemitwétgropy bliecarto aybdibtentaisActiite ﬁ@drw@%@ﬁaw WH??)?(‘}IF“I’%R‘P@"@E‘PWS
of proQ¥XP syelaalinds %@ﬂ@gf}% eﬂmé%lh’gx @Hﬁ@%ﬁi@%ﬁ@m&ﬁ{ﬂ&ﬂjﬁsﬁ&ddﬁ @éﬁfgﬁﬂudi?

some embadiments i a acylsu mi acyloxy,
L et S e T R

alluyt@mbmkaﬁmfsﬁmﬂlakylthloearboxamlde C2.6 alkynyl, C1.4

alﬁyggﬂggﬂm%@]{ﬂ @Iéxylsulfmyl or C1.4 alkylsulfonyl. In some

bodlmentis13 i § H?/ Ifinyl or C1.4 alkylsulfonyl. In some
em olalements Iﬁff&sl glfonéclg In some embodiments, R13 is
miBthyRs iR gar%\)ijy RO SonieeribdithEatsy G-

mMetidsfeydments, R? is -C(O)0-RY and R* is Cy.4 alikyl.

fn some embodiments, R? is -C(O)Y0-R* and R¥ is methyl, ethyl, or prop-1-yl, prop-2-yl.

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

In some embodiments, R? is H.

In some embodiments, R’ is H.

In some embodiments, R*® is H.

In some embodiments, R is Cy.5 acyl, Cy¢ acylsulfonamide, Cy.5 acyloxy, Ca alkenyl, Ci4
alkoxy, Cy.p alkyl, Ci.4 alkylamino, C; alkylcarboxamide, Ci.4 alkylthiocarboxamide, Cy.¢ alkynyl,
C,. alkylsulfonamide, C,.4 alkylsulfiny], C.; alkylsulfonyl, C;.4 allcylthio, Cr.4 alkylthioureyl, Ci4
allylureyl, amino, arylsulfonyl, carbamimidoyl, carbo-Cy.s-alkoxy, carboxamide, carboxy, cyano, Ciag
cycloalkyl, Cs7 cycloalkyloxy, Ca dialkylamino, Cps dialkylcarboxamide, Co.s
dialkylthiocarboxamide, guanidinyl, halogen, Cy.4 haloalkoxy, Ci.4 haloalkyl, C,.« haloalkylsulfinyl,
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In some embodiments, R 14, R15, R16, and R]' are each, independently,
H, C2.6 alkenyl, C1.4 alkoxy, C1.3 alkyl, C2.6 alkynyl, cyano, halogen,
C1.4 haloalkoxy, C1.4 haloalkyl, hydroxyl, or nitro. In some embodiments,
WRIHRTIBF16 and R] are each, independently, H, C1.4 alk&&/G2086/06.020
alkyl, cyano, halogen, hydroxyl, or nitro. In some embodiments, R14 R'5

Cis haﬁé@ﬁﬂﬂolﬁ}z @{?lﬁﬁﬁhﬁyhﬂd@,&@ﬁﬂﬁ%h@ terobalageny, hBte BB csulfonyl,
embodiments, R14 is pther than H. | A dj egltg_,KC4'

e S A

phenyirzabongmérR Fubiiis geid- 1 dnel R 14 is other than H. In some embodiments,
R Soig G @ity oy CK 1oyiR 16, andsRoatmidachy HicghelyRA4 iskenyl, Ci4

lo s i I thyl ot el

o B SRRSO IR R T, o

Cis al@%@&ﬁﬁ&%t&rﬂé‘%‘ﬁg%@@@wﬂ@%@fﬁyﬁs H: RS is H; R16is H: R13 is

Qi oacyhbéiteany st fobanides @l acgioxlic@Riatkenyl, C,.4 alkoxy,

Gt . plfylcarboramide, C..4

alky thiocarquamldem(;z.é alkynyl, C,.4 alkylsulfonamide, cylureyl,

aln B sB e f iRy Rsulf ﬁ&ﬂ?’ﬂ%ﬁ)‘;&’@fﬁﬁ%ﬂi}f"@i‘4 alkylthio, C.4
alkylthiotmbydizdalt Aiysoligisylfcoarbamimidoyl, carbo-C1.5-alkoxy,
carboxamide, carboxy, cyano, C3.7 cycloalkyl, C3.7 cycloalkcyloxy, C2.6

dialkylalnino, C2.6 dialkylcarRoxamide, C2.6 dialkylthioc amide
USRI RAP S 606 7é‘458‘%%TWiﬁb&gﬁ’%%ﬂ%gcg%ﬁ%eﬁi’ Cr4
alkoxyh@lealkvx ;- Clkdnihkratky ha®ret. Kaldzikylsenfing.: Gddalitdalivgistopiaitro.

Cl -4 -halpslevithia, heterogyeligdnetaroeysliGnaxysraeiarony dicsuienyt, ;

heterocyclic-carbonyl, heteroaryl, heteroarylcarbonyl, hydroxyl, nitro, C4.7
ks, g RS B

%}grfo%}(”ﬁltﬁ?ienyl, sulfonamide, sulfonic acid, or thiol; 5 R'4
RissRiGearhddiepiarB 6 &ch R cenddndentgeivindspedamesni oceloggikoxy,
Cik, 2 atkthodiBerdki My i@nmaralogen, C1.4 haloalkoxy, C1.4 haloalkyl,
h}ﬁgsrgxég/lé u%oggggﬁtg E;Aé%%ge@‘iso. 10 In some embodiments:

In some embodiments, R' is F.

In some embodiments, R*, R'®, and R are each H and R™ is other than H.

In some embodiments, R¥is G alkylsulfonyl; R, R and RY are sach H; and RMis

halogen.

In some embodiments, R is methy! or ethyl;
In some embodiments, R is ethyl;

In some embodiments, X is Ci;

In some embodiments:

R? is -C(OYO-R™,

R’ is H;

R’ is H;

R s H:

R is Cy.5 aoyl, Cps acylsulfonamide, C.5 acyloxy, Cp.s alkenyl, C. atkoxy, Cig aliyl, Cra
alkylamino, Cy.¢ alkylcarboxamide, C,.4 alkylthiocarboxamide, Cys alkynyl, C4 alkylsulfonamide,
C1.s alkylsulfinyl, Cy.a alkylsuifonyl, C:. alkylthio, Cy.4 alkylthioureyl, Ci4 alkylureyl, amino,
arylsulfonyl, carbamimidoyl, carbo-Cy.s-alkoxy, carboxamide, carboxy, cyano, Csy cycloalkyl, Cys

cycloalkyloxy, Ca dialkylamino, Cz6 dialkyicarboxamide, Cy dialkylthiocarboxamide, guanidinyl,
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R2is -C(0)0O-R24; R3is H; R5is H; R10is H; 15 R13is C1.5 acyl, C1.6

acylsulfonamide, C1.5 acyloxy, C2.6 alkenyl, C1.4 alkoxy, C1.B alkyl,

C1.4 alkylamino, C1.6 alkylcarboxamide, C14 alkylthiocarboxamide, C2.6
WaIRWHI7E8334 alkylsulfonamide, C1.4 alkylsulfinyl, or C1-4 alcystfionyp1ozo

R14 R15, R16, and R17 are each, independently, H, C1.4 alkoxy, Cls

halogedlkyl, 12¥@kRA 09 e RalJAUGIOZY] el Rty RuBRish andidnisGulBSome,

embodiments:. R2.is -C(0)O-R24: 25 R3isH; Rsis H: R10is H; R13 is
reto e B 4 TS e RS B s R R iR
heteroagyisashey HIYROAY IS Stbryt e pb s raBeRy suRqaamidinerlfigio acid.
or thio5 In some embodiments: R2 is -C(O)O-R"; R3 is H; 9 WO 2006/076455

T RORARPRI IR L {.ﬁﬁgﬁe;ﬁdé%ﬁii 2 ARSI L Bidt .1

Rie and R17 are eac Erop-z-y; nis 1; and misO.
alkynyl- pipsel finiesas 51-Siaiathexy. Cia haloalkyl, hydroxyl, or nitro;
nis 1; and
mis Q.

In some embodiments:

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

RPis H:

R is

R¥is H;

R is Cy.5 acyl, Cr.s acylsulfonamide, Cy.s acyloxy, Cs.s alkenyl, Ci4 alkoxy, Cy5 alkyl, Cig
alicylamino, Cy.¢ alkylcarboxamide, C;.4 alkylthiocarboxamide, Co alkynyl, C,.4 alkylsulfonamide,
Cy.4 alkylsulfinyl, or Cy.4 alkylsulfonyl;

R¥ R, R, and R'" are sach, independently, H, C;., alkoxy, Ci.s alkyl, cyano, halogen,
hydroxyl, or nitro;

nis 1; and

mis 0,

In some embodiments:

R? is -C(O)O-R™,;

R’ is H;

R¥is H;

RY s H:

R"™ is C,4 alkylsulfinyl or Cy.; alkylsulfonyl;
R* is halo;

R¥ RY, and R are each H;

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

mis 0.

In some embodiments:
RZ is -C(OYO-R™;
R*is H;



The present invention provides, inter alia, processes for preparing
compounds of Formulal: R2ZNnR3 (R1)0OR1 /N R5NN N RlaRas
R15 R17 R13 | by reacting a compound of Formula 11: 0 ~HN Rio R5"
WORMNORG4FR1a RIB R15/R17 15 R13 1l with a compound B FoReatIe20

R2 1N (Rimn R3 OH Ill 10 WO 20061076455 PCT/US2006/001020 in
th€ presence of a trisubstituted phosphine and a compound having the
F}Q”E‘s 1A O R',,ONNONYO,R" O :

R™ is methylsulfonyl;

R¥isF,

5 R¥, RY, and R" are each H;
R*is prop-2-yl;
nis i;and

mis 8.

10 Embodiments of Scheme I

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

by reacting a compound of Formula IL:

HN Rig
R5J\\N / N:\N

with a compound of Formula HE:

10
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A' wherein R" and R" are each, independently, C1_10 alkyl or C3.7
cycloalkyl; to form the compound of 5 Formula I. The trisubstituted
phosphine can be any suitable tertiary phosphine such as a phosphine
wibkitgotitésformula P(R)3, where each R is, independently, 8IT8/am$/001020
aryl, cycloalkyl, heteroaryl, heterocyclic, arylalkyl, cycloallcylalkyl,
in the helenoasy Rdkyibanhetoresyslicalicyl.eaaha whighiesrobasubstituted by
one or more halo, C3.4 alkyl, C}_4 haloalkyl, C1.4 alkoxy, or C1.4
haloalkoxy. In some 10 el;ﬁlb\Odﬁﬁl?nt%, the drisubstituted phosphine is a
triarylphosphine. In some embodirvéntsythe Rtisubstituted phosphine is
triphenylphosphine. A suitable compourd of Formula A’ can be readily
selected by the skilled artisan. In sgme embodiments, R' and R are each,
independently, C1-lo alky]. In further embodiments, R' and R" are each
whereL AR by AR P A 2 GTGRTIREING, PR~ Reabte
Formufgrdp-2-yl. 15 In some embodiments, the compound of Formula Ill is added
L%dﬁ%&&%ﬁt&@c!{d%mm&%n _69&&9@%&%1@&5‘%@&@_ lHL@sHhﬁ’(&%&@%ﬂ%H&%p&%e
. rmula A' the trisybstitute sphine. itional portjo
havig R o ol OOl CABCr O Lo o s
heteropyes il eedpite pyeine iin Bk duterng y In b michelmibrydlivrbifts cere Aot AP
substitﬁ{eﬂllws@b tensadaedindwe, o, NMeKRIBOIENSkRySee eabadimenisothe
tal amount of compound.of Formula A' is,added in two.or,20 more
emboq G L SRR P R T e B R R e,
trisubsitpipsephtplingrisSEpheY@MBRRAents, the reacting is carried out at a
temperaie teraicabo vl Bhniolaho O, rehihitsdbctedabh ant skl dirabau o ie

embodROML 32 &aﬁhea;eeéls%ﬂn%géhaxﬁﬁg, 'b&g@@mm&m@um@é;ﬁ?%’%a A

I
solvenit. Suitable solvents 25 canbe readily selected by the skille .
each, fadaeiilepslya fripdSOIVBAES HEITRMBBIAPTE b drhely S O BohveHts or
highsdand| bagh stilvenistisushnasudinéfoytiotz Aaimid ée@MF)jxture containing the

compdiReERIacatamide (RMMA 1 JPHERR.3CC IR Kl GHRERRIQRItHISsphine. Additional
tetrahydrofuran &;HF%,,N-methylpyrrolldlne (NMP), or tertiary amin S
?FII g § gd after

portions of RiPRy g s oAl BB S R B FRBRIS (e Lot e e
the inigyicliecinin® dmeombodmbodidetts atmmydlidesphiive isaddediatiylotetre

portiofBOTR BB e bah A% 1Aty URRtRNotNEnr3Anki ke reaRlNg f Huudihd twean
be carried out where the molar ratio of compound of Formula A'to

more RAHIBHUN of Formula 11 is about 2:1 to about 1:1, about 1.8:1 to about
1.Ph¢ rortdznitivei Hbeabowertig! b pt sanseishibisdiprestits, themelar

embod@iiQ@fdsustituted-phosRRNadRReMROMNERE Eesmisa thismkom Aok

2:1toaboyt1:1,1.8:1toabout1.2:1, or about 1.8:1 to about 1.5:1. In
60, Orfh‘l?ﬁﬁteﬁ?et?nlgg%rsn}er?}s, the molar ratio of compound of Formula A’ to

triSesrsaetiracHh @éﬁbﬁfﬁ@a{g&ﬁb@gp}ﬁow@ opnBlorEazsolvent. Suitable solvents
can belRbadill) S2RRG/O0HO 2011dd bty et futhie s anahie ciBleRtSo il € ot Felli @ ir

solven so gp RI%H %gi n']: gl:s%[\';gr'i{lsas&!:ﬁ%sc u@&ﬁ)yqpo%z(l)afm%&r%),lHiiée%gﬁgéﬁ]ﬁq‘de (DMA),
toluene, acetonitrile, propionitrile, tetrahydrofuran (THF), N-methylpyrrolidine (NMP), or tertiary
amines including cyclic amines. In some embodiments, the solvent includes a cyclic amine. In some
embodiments, the cyclic amine is an N-alkylated morpholine such as 4-methylmorpholine.

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

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

11
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In some embodiments, the reacting of 1l with Il can result in the formation
of a byproduct which is a structural isomer (e.g., has the same molecular
weight) of the compound of Formula I. 5 Accordingly, bulk samples of
wieannutasksaade by the processes described herein can containes2006/661020
compound which is a structural isomer of the compound of Formula I. The
1:1. LYBOMRhOfatrUeilERl iBemeh MBIV LIb RIe BaraLians BtFQhdlAd S8fbrmula
I is age,tf ) example, less than about 5%, less than about 3%, less than about
9% 1&s than about 1%, less than about 0.5%, less than about 0.2%, less
thancasomiQdigsniadbetitariinhoUll G050 chasestian b dumetorys, aomseduct

which thaRrRReW b0y, welabtime 1 thaihullcisaingie.: Thaiesentinweniion -

further provides pracesses, for preparing a compound,of Formula 1] b
Aceor B Ut TN e R e e R 7
compoRiBWiNgT 5 it RESCEmE @ forserme g pidtumdlol Formsmennt offyeuctural
isome? 6asHBEOhR DMopdthiagi dRSGE2 Hoaor: orepiiapa| i sarke 6houtt 391 Res than
about ?J/& %e%gﬁxe Oz]; %ﬂ%’ Z%Pfégbtll%g qln\clngplt%?%gsl I?(lﬁlegig%\!i?g . 9)6, Eh% ﬁllg“gg @EH%I% ié&
sofme embodiments, the solvent is a polar solvent and/or athg?f\ olling
than 2Byt htxdegs MaBiteabBYe L0t ChEsbem Q187 <hira e Suwabme! heilitky arpieht in
the bullGdeAles Solvent (water or water mixture containing greater than about 5
it valeh) h%gn%n%nﬂ?gﬁ%&ep@c%@@r HATPLBAIAR (PMEduta 11 by
_dimethylacetamide (DMA), N- methylpyrolidine (NMP), propionitrile, and
reactinga PP ShGBMBOGiments, the solvent is an aqueous solvent such as
water. The reacting of IV with agid RSGH2H can be optionally carried out
in the presence of a strong acid‘,;z—Q@ample, sulfuric acid. In some
embodiments, the strong acid js-present from about 0.5 25 equivalents to
about 3 equivalents compared to a gcompound of Formula N. In further
embodiments, the strong acidRi present#dm about | equivalent to about
2.5 equivalents compared to a co ind of Formula IV. In yet further
embodiments, the strong acidisspre grabout 2 equivalents compared
to a compound of Formula IV. In certgin embodiments, the presence of
the strong acid reduces the reaction time by a factor of about 7 to about 4
compared to the reaction time in th&Y30 absence of strong acid. 12 WO
with B2 00600 Gt RCTHPSA0067001@20. The reacting of IV with acid RSCO2H
can, be caried QuLal AnyiSuitalie.em Batate cRPEEXAMRIR ghereastian

can be carried out at elevated temperature for at least a partion of the
suitab],%%{)&ﬁ% readily selected by the skiqle(? art?san. tilijz some embo&men‘cg ?he sotvent 1s a polar

solvent and/or a high boiling solvent (e.g., boils above 100 °C). Example suitable solvents include an

aqueous solvent (water or water mixture containing greater than about 5 wt% water),
dimethylsulfoxide (DMSO), dimethylformamide (DMF), dimethylacetamide (DMA), N-
methylpyrrolidine (NMP), propionitrile, and the like. In some embodiments, the solvent is an
aqueous solvent such as water.

The reacting of IV with acid R*CO,H can be optionally carried out in the presence of a strong
acid, for example, sulfuric acid. In some emboediments, the strong acid is present from about 0.5
equivalents to about 3 equivalents compared to a compound of Formula IV. In further embodiments,
the strong acid is present from about 1 equivalent to about 2,5 equivalents compared to a compound
of Formula IV, In yet further embodiments, the strong acid is present in about 2 equivalents
compared to 2 compound of Formula IV, In certain embodiments, the presence of the strong acid
reduces the reaction time by a factor of about 7 to about 4 compared to the reaction time in the

absence of strong acid.

12



10

15

20

25

30

In some embodiments, the temperature is reflux temperature. In further
embodiments, the reaction is carried out at a temperature of about 80 to
about 120 C. In yet further embodiments, the reaction is 5 carried out at a
wiepipehasui® of about 80 to about 120 C and then the resultifgirhisaie@oig 020
cooled to about -20 to about 20 C. The cooling process can be relatively

V%Réqe&‘?&% RBrNG R XHIRIPISE SN L AR i G3P A ARAIE LA RL 1655

than about 0.5 hours, While not wishing to be bound by theory, it is _
examplpfie RGeS FaTEATER) ?s%faae%tﬁﬁge@i%&f&ﬁﬁ%ﬁ@%ﬁr@%ﬁ&%P’mr?ﬁﬁf@g-
In som¢trenbnydimeiytsisrofethpebioye ioghodigotphramtvic niswbcoenpetimeenisOthe atoom is
carried NALAPRERLRIG DS BYEreskabinteimediats RISKStbERS dfhehis /B30 tbn is

. .An example byproduct of hydrolysis of Il is shown in Formula llh: O
caried QST PR 06 (ISHE) P 5 SO B e R h
about -g@mpheuté fiie Ebampolimppofcrsivrubs 1tiatizels 1yidhecpliogtissaitug in less than

about ﬁ%ﬁ@fﬁ%ﬁ@%@%@q&a @&Q&%ﬂ@.@%@%ab'? amount of compound of
Formula llb. T mount ompaun Far, Ilb, in_preparations of
A AR o S TRk Rl e ALRIPERELR S,
substarféally iarPRibelrPbYs e dxhaly dboiliha Y YdsPirtintab slid 5% Staustingan
reactioﬂﬂ@ﬂiﬁe%%to legsihian aboubhedde Hessthnt ahour ©05%), lessthaple
ovproc B RRE: SF iSSR0, ARG, QY6 by weight of the bulk sample. 20
ecause the byproduct of Formula fib can be carried over to preparations
of Formula I, bulk samples of Fofmula | pade by the processes described
herein can contain a detect¥t& arount of compound of Formula llb. The
amount of compound of Formula fi@ i {Ereparations of Formula | can be,
an about 3%, less than about 2%,
less than about 1%, less than ghout{0.5%,less than about 0.2%, less
than about 0.1%, less than abbu C 0580 less than about 25 0.02%, or
less than about 0.01% by weight. gompound of Formula fib and other
byproducts can be detected ar*?dﬁqu tified Ey routine methods including,
for example, proton nuclear magnetig'fesonance, high performance liquid
chromatography, mass spectrometry, and the like. The amount of
by an R b 0,800 ANEL DYpraduete R RHIRmPIEA R BRALRY,
accordlng Fodfhe prbcessesphereln can be reduced or substantially 30

describefiririteansy et ienriabio aa st i aereerys elifioumea Bt cHb RS fphy
compol@eyiEkesia 18 ME:gONGIRG40hT(6 Til kiS5 BOF6/GRANAE dhertembotib, less

than s AMIRIELIS Hised herain congistently withJis meaniateisuin R 2 thhich: 15y,

less than about 0.1%, less than about 0.05%, less than about 0.02%, or less than about 0.01% by

weight of the bulk sample.

Because the byproduct of Formula IIb can be carried over to preparations of Formula I, bulk
samples of Formula I made by the processes described herein can contain a detectable amount of
compound of Formuia ITb, The amount of compound of Formula IIb 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.

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

eliminated by routine methods such as recrystallization or chromatography techniques.

13
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example, refers to an amount of product prepared according to a given
process or procedure. Bulk samples can be any size, but typically range
from about 1 mg on upward to several thousands of kilograms or more. 5

WoReosdaetTg of IV with acid RSCO2H can further be carried B¢/ Wiiafediy1020
the RSCO2H is provided in molar excess relative to the compound of

ey @aﬁ@@e@{fﬁ@g@@ﬁ Rigsithadp ol ifalie.afhacichR 2CRRith teor
compound of Form%JIa IV is abou 100%0 a%o%e% 1: aebg)lg;[ 7}0{%&(}; tq)tq
exampla PSS B P RSP RS AP S B PR & B0 1

samplessambeembodirer siclls ragid R8G®IH rgmu@ﬁvmdtwéwrﬁ%@r@wﬁwﬁs.
kilograt® SOMEinstances when, for example the reaction is 10 conducted at
vate rat re acj ester th reof ma d Y-
ilﬁﬁéeaﬁd%mnalwgngﬁ?]% @%&gﬁ can 1be aa%‘é‘a er|0(13|céa/]lE ﬁéo&rjr%ﬁntaﬁsn a
provideghis|grobix ewesssiAtiFep st empraebh Bt Y - Flaﬁ?m?fwomﬂé rehsCRRIg
ratio of@EBﬁQ@Eﬁi tw%h{}btﬁ[mwuﬁﬁh@f/ Roavowlady/] thekeartionboar7ie calried

10:1; abou Sfé)J %dgﬂ%’[%ﬂi Iupﬁgql‘{gta%f 95‘?”4?%0‘&9@?%?9:&@ S0 Bments, the

£ ments, the reactlon is carried 15 out until greater than about 50,
acid R %&wﬂﬁi@ﬁ IR PTG RN n S A6 B ey T A1 Bl g cecton
conducg@rRatanthanaheuiDb, grehatis ihidnabruti®Rofreatdstiamabdlingddditional

amountg Efagec{ égﬁ&%g@eﬁtp%goa@ﬁ}% rﬁgﬁ&iﬁtl%lgtgerﬁ:é%s(@ﬂgr réﬂfﬁl:é’/ﬂv) &t Elai%pound of

pound of Formula IV is’converted to the compound of Formula ll. The
Fc’f’““”éé‘ﬁverslon can be quantitated and/or monitored by any suitable method
reuisecintitne 2R GO veith ibhe ldRiiCuR0 T Frenpreddnthinueeriioreianegried out

for a JRERYIAGRST waﬁﬁéﬁymarm@gm@t&omﬁmmﬁmwaﬂé/raanﬁamaagaa
compound of Formula V: HN'NH2 R14 R16. R1 R13 V. W

oot B GBIV MORRT4: 5N BN VTArareRy o e
greatorabmpeuNEsOEE g e 4bouTHD geattifigofitbrs Lom ;smawa‘fwﬁéﬂw% §e@ifth
than ab%lﬁéﬁ%% trilesph FouRuBMhsRALS rRtigRallCasriefaus iRacnbset of

suitabié ‘solvent can be select illed artis Some
Fomu@rﬂybsaﬁﬁ@ﬁf@%%ﬁ?&ﬁﬁ% Y, %9 ‘fﬁgﬁlc e l‘%ﬂ“ﬁh%‘ﬁ% ' ‘%f’ﬁ%?o o
the art magrepanBELiSopropanol, n- butanol, and the like. In some embodiments,

theSRMERLIS MEIR AR MeJAoWEe: 30R6RY 6 Dl P2EiTY W GRGOGHIRTGROula IV by

reacting a compound of Formula V:

with a compound of Formula VI:
RO._ R

X

NC CN
VI

thereby forming the compound of Formula IV.

The reacting of the compound of Formula V with the malonitrile of Formula VI can be
optionally carried out in a solvent. Any suitable solvent can be selected by the skilled artisan. In
some embodiments, the solvent is an aicohol such as methanol, ethanol, n-propanol, isopropanol, n-

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

14
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The reacting of the compound of Formula V with the malonitrile of Formula
VI can be optionally carried out in the absence of a base. Example bases
which can be absent include alkoxides such as methoxide or ethoxide
w2gvsietatled as alkali metal or other salts thereof). FurthePCHHETWEEIHE20
of the compound of Formula V with the malonitrile of Formula VI can 5 be

aauiesk ot whershinmelprratiaiet tharcanpavnd:ef fremila Vitadhe
alonitrile of For ula VI |sﬁabo t12t about 1:1, a ou

optionaqg/fagﬁgﬁyauiﬂéet% sgB% a5 )Bamlﬁl 5085 ich ¢an sexilf_ mc%ﬁda aﬂcomdes

ora eaction between
such as cothpddner ofhFgdnisa \braridethes alelbmerioosreTitidhivren be carried

Mtﬁ&amx suliahletannapiwe dﬂaﬁﬂwﬁwmdhbmm@mesw lieﬂnﬁ@lvl can
be carrlg ugﬁt ng% %(r)?ﬂ Ctl%%a%?%eb (?0 Cagnuf?cg B?ﬁ‘!t lg T%Eratu rn%g VI

0 about or a out

is aboucoPripebeits bf dbewrulaiksianbvt ah@bywan - Béﬂpﬂi@t}h}éd "&@EB‘FHHglto
rRHiREHBaRE S dRg.att Frarmple Pregaations b e eamnpduadsare

carried gu?a\{t(;a{r?ds{utz}éles fel%eerarami % rf 134@(’1 1’? sllﬂfé(ar%% E”ﬁl@]@yc}mﬁ

Stéréncein its en rety iments of Scheme Il The p
can be ¢avisIhafirtPTBPGEHINAdES B deSswelret FrkBang fe&ﬁ%h%fsﬂt?ﬂ"ﬁ&r?ﬁma
about gleQy reacting a compound of Formula lla: X R1lo NR5\~/N NN R14
gcﬁn% 5 \%(’ E%%%dé@rﬁ%“ﬁ%@xﬁ% QQH]@Q&@d a0d 6 % W indhe methods m

presen ase, to form the compound of Formula I._The bas
the art a%?@ﬁ‘i%éﬁ?éab%}é’ésr%%ﬂ%? g@r@eﬁ@mﬁﬂ@gﬂ?ﬁé& Urtissh Yo ¥RA %?eé% &
incorpdp@sehesine sfbatikeXides satteAny suitable alkoxide salt can be used such
as, for example, alkali metal or other salts of methoxide, ethoxide,
propoxide, isopropoxide, n-butoxide, isobutoxide, t-butoxide, and the like.
E’”b"diﬁ@ffrﬁfe‘géffﬁﬁ‘éﬂﬁments the alkoxide salt is an alkali metal alkoxide. In
stimer25e mizadimdntsst e ddke ridesssaltths preppting xiviersaids|pf Sorala I by
reacthl%m%@&p@@g}glﬁgmxme salt is sodium t-butoxide. Other suitable
ases include, for example, alkali petal hydrides (e.g., Nall), alkali metal
amides (e.g., sodamide), alkali m¢tal caghonates (e.g., Na7CO3, K2CO3,
etc.), and the like. The reacting* 6f mpound of Formula Ila with the
compound of Formula Il cg 0 tloﬁ lly carried out in a solvent. A
suitable solvent can be readily selectsd by the skilled artisan. 30 For
example, the solvent can be anLaromatic selvent such as benzene,
toluene, nitrobenzene,

111

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

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

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

For example, the solvent can be an aromatic solvent such as benzene, toluene, nitrobenzene,

15



10

15

30

AFA]
h

15 WO 2006/076455 PCT/US2006/001020 chlorobenzene, and the like.

In some embodiments, the solvent includes toluene. Other suitable
solvents include polar to moderately polar solvents or high boiling solvents
washsassfitnethylformamide (DMF), dimethylacetamide (DMNAY/E6kaeme 1020

acetonitrile, propionitrile, tetrahydrofuran (THF), N-methylpyrrolidine

chiorodNMR) R dRMTIREY ﬁ%&@%ﬂ%h{{%@ﬂs %@BQl@éﬁH BRRSUGEIRAS ahN-alndated

morpholine mor hollne er the reacting of the
Sommﬁgﬁﬁ% % <tfall—gb l/J fﬁgtsc%rm ouncfn SRS I%(s:an be
dimethpStionniye CBNEL Cbmtﬂfl!@}fi@ﬂ@a@? é%éf?ﬁdﬁl’éﬂﬂﬁa Ecfieratiicapteprpéttture
tetrahy G IQML DA, ‘ﬂ@n@%@)ﬁ&rﬁo‘ﬁ@k&% 3QwipelomeahoridReombrln aRaubhds shoh

e boog“1 en rat| ft e compound of Formula 1l to the
o o N T v T T

poun to al_oout 1:1, about 1.5:1 to
amthm the@¢aab@@@ﬂ?t@.quﬁ0ﬁmr?éﬁ empadinTefhdbe gospastdrofingrata I can

be opﬁ@l@%k&@z@@liut@dm @@muﬂsh@ff frermula Yevispahons Ribiaahngt bdow

about 3%bi§’e'fow a%out % Owa appbl.lc;cl 3:1to about 1:1, or about 1.3:1. The
SSentinvention further %Prowde rocesses for Pprepar compounds of

Iﬂéﬁ?ima’mhﬂﬂgm%éﬁﬁal 6 5P BLHE PRSI AR PRI o arRaRg of
FormuEERgRAbse: fim thewompouind 6fikeatutd Har bbuf he:halodetiatingbodiments,

the mog em&@%;@&%%%%ﬁ@@&&&%@%%m?ﬁ%éﬁﬂ%@ﬂ%%mp@qngoa&1 5.1

ormula ila. Any of numerous halo enating reagents are known in the.art.

to aboﬁ?ré@ﬁkféué}rﬁobmﬁ’f@ﬁfé k% shbgénating reagent is a brominating or
chieripatingnreageninrSenpeaxanppletes fhinatingire agerisndnofidendor la by

Leactmgé%mgurﬁrgfﬂrﬂﬁmh Q'ﬁﬁmé%‘&%a@ﬂant o form the compound of Formula Ha.
bromo-5,5-dimethylhydantoin, pyri |n|u |brom|d§1g|%y?rHB r3

P BRalogH e R RE ESER PR CRIGHI TG Pk AR mygound of
FormubHlorosyosininidey @ QSiatingrtagstiard finsom & 8 b dinsemnesmhediments, the

halogefddl Q%Qge%tg é?ﬁ&%ﬁ%ﬂﬁPQééﬁorYﬁm{@réég&h%&ﬁ&QCB T@ﬁa@k&ﬁﬁiﬁd@ SOFnas
embodiments €, nalogenatin |
includs, {on IR OF o IE L\Nc’[?fm% ﬁggg)r‘lgt?nfgbrrggﬁ)éﬁ can %@ lcllygt%r? ally
pyridindemrisitronidin(hdBres 8RB ofnd GaliiySixwmels rﬁ‘é‘%‘ﬁ#ﬁ%‘iﬂﬁ%‘?&@ ipplgde N-
chloroé?ﬁéﬁhfﬁidm@'@d@%ﬁ@tﬁ@ﬁ%%&fﬁt@ @ﬂiﬁd@rﬁ&ﬁh %si %E%?ﬁm@nﬁa@wm@m
wner a
Whm?fe’f&%f%ﬁl/?haaﬁ %lkezl And €ach %ir%d ﬁ\/ 1°ﬁwéaé’5‘ n %1%%}%& 8 alkyl.
Wmmaemm‘b@@ﬁmmwyi %ﬁ@ﬂ@?%é’fifﬁﬁe’%flﬁﬁ‘?ﬂé‘% WieratorOFRinaLY
came(ﬁQME }i@rpﬁgm%@b&f@%tﬁ?@td & (IbAnbodaame, ©maedyen enisidhedi-substituted
amide $u i“bs“t“ted amide.is PME. The gﬁé‘w &ﬁ%&%’l@@é ﬁ?@“g%@y%]aryz
% ?ia(i 6enat| e optional

nag 1Pgageent can y carried out at an elevated
heterogasih st bk PHR B3iRpradRe FeattrsARktute caipbe h SXHRY T8 PRHITR T b
di-sub3QsAMeiembagimemtsmhade DT attdirfohdsdeasid (ovtion bf shee

embo eaggéotrﬂetgngugq&p% ahaut 8Q\4e about 140 C. In some embodiments, the
alogenating reagent can be provided in molar excess relatlvg?éo the

A FRSAEEFEHAGBUREEA PO ARIIEFHL 0t £ RAPREHES ARG Pl B ol
carried@log enaiingecagpaiztadhEonerourit, diccompoundafcomhuladieddnrifix. In

some é?r%%ﬁﬁf?’egitg; 0. @Q%étr%ule APt Lo bifiabotihe ilaBbRBRYEan be about 80 to about
140 °C.

In some embodiments, the halogenating reagent can be provided in molar excess relative to

the amount of compound of Formula II. For example, the molar ratio of halogenating reagent to the
amount of compound of Formula I can be about 50:1 to about 2:1, about 25:1 to about 2:1, or about
15:1 to about 7:1. In some embodiments, the molar ratio of compound of Formula II to amount of

catalyst is about 2:1 to about 1:1, about 1.5:1 to about 1.1, or about 1.3:1 to about 1.2:1. In some
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35 15:1 to about 7:1. In some embodiments, the molar ratio of compound
of Formula 11 to amount of catalyst is about 2:1 to about 1:1, about 1.5:1
to about 1:1, or about 1.3:1 to about 1.2:1. In some 16 WO 2006/076455
WRCHHWISZ606/001020 embodiments, the catalyst is added RCHESHacKIGI$20
mixture in two or more portions. In further embodiments, the portions of

embodifRHRY 356 SHAS AR RAUAL B, 3MeL L, RESIRINRAS parifls apRteEated

that certain features of the inventign WhICP are, for clarity, described in
embOd‘fﬂ‘é‘tscgiﬁB%%’?ss‘éfﬁ&?ﬁi’étéfﬁB%Wgﬁ “Hay" AT provided in

combination in a single embodiment. Conversely, various features of the
Definiriention which are, for brevity, described in the context of a single

embodlment also e vided separate r|n

guﬁc%ﬁ%‘iﬁ%ﬁ f’%mt% r&% 0951‘85%%%% R gy l}(ca\r 6#5%8%?% i the
contextthésmmyrr@wm@htm@anemp ﬂ@fémldmd)mmr@aea?ﬁme? € MBERIRYI AT | is
Convers@d 4488 Fealers dona ikl arauionhaying tk@), 2«5Bd 3 (@Somteod), 5

single e(r%bgdnﬁe(ﬁ e)xhb?} CA Orrgv %@l C%ra atglrg aﬁl‘?&é@ %caﬁg naﬁj%pmes a

Stituted by an a ra erein the definition of

alleyterers the Setses TR 25 RS SR ke oS Wi Prdam refers.
For exdglel dgtsl@mym%tl fimiiedjte Santy 1o plon\gonputanoy KAS02AICEABA:), 4
(Co, 5? %2'2@{‘9 Wtﬁb%n ivaloyl), 15 pentanoyl and the like. The

0 su stituted by an acyl radical, wherein acyl has

b s ﬁﬁ?ﬂaﬁswﬁ@@%rﬁﬁe%?)ﬁ&?@fﬂ“@&m@ééﬁm RSt Bt are
definitio@bliniie ddoiacatyaiefinificapiakyakyd butan @dmx}c?imbaiaﬂ@@dob@, are not
limited 15 A ?g?g%ﬁ‘ﬁﬁg L %m9y|85%&%§h§euhﬁta-gbﬁ terRaAGYisHIfonaryige”

refer amide substituted by acyl on the sulfonamide 20 N-atom,
pentangyhardfeHEe definitions for acyl and sulfonamide have the same meaning

asidesariteddheraimoandanvbeyiguifonamigéredinebavhersiv seriterd thy thige

definid QRN '&‘M%E‘ H@enp SQIQG I et (R b oe RRMASR %m@@%fﬂ&ﬂlﬁ)ﬁf the
present invention include CI-5 acy Iﬁulfon mlde Cl 4 x'}; tﬁnﬂznlde

pr Oploﬁﬂ%y&&ﬁﬁﬂj(%f‘?aﬁﬂ?dlé“%‘foéﬁli’% S RUARSHS S ER
atytsetfo h@mwﬁsmm@ﬁﬁeeib@t{aﬂ@lﬁf@ﬁlhﬁﬁﬁééfl%“ﬁéefhb\ét‘ylﬁéméhﬁéwfﬂ“ﬁnlde
N- aton£ %ﬁle%%%ﬁ@%@ﬁ@@%ﬁélﬂﬁf@ﬁl@y hi-e ROy 2bteERY ] described herein,

isobut rylsulfamo l, but fa I 2-methyl-butyrylsulfamoyl,
and ani?%@'ﬂf a%%/r%ﬂ%u & r H}yél%&%valp%g;)i{or?ﬁsulfamoyl

pentanoylsulfamoyl, 2- methyl-?g\e,ﬁta ylsulfamoyl, 3-methyl-
pentanoylsulfamoyl, 4-methyl-pér [ghw;?moyl and the like. The term
"alkenyl" denotes an alkyl radtcal ¢bntaining having at least one

Some S360ORSAIBOMe 3R davblehnpaddncaneenbitdimentsC thecplkéfophgidu S
acylsul?onamlﬁd alk écylzu?fo ”a%%@él B§dr%p%ls(gf'¥4ylg{gf§1am1des include, but are not limited
ta, acetylsulfarnoyl {mS(—O)gNHC(:O)Me], propionylsulfamoyl [-S(=0);NHC(=0)Et],
isobutyrylsulfamoyl, butyrylsulfamoyl, 2-methyl-butyrylsulfamoyl, 3-methyl-butyrylsuifamoyl, 2,2-
dimethy-propionyisuifamoyl, pentanoylsulfamoyl, 2-methyl-pentancylsulfamoyl, 3-methyl-
pentanoylsuifamoyl, 4-methyl-pentanoylsulfamoyl, and the like.

The term “alkeny]” denotes an alky! radical containing having at least one carbon-carbon
double bond. In some embodiments, the alkenyl group is Cy.g alkenyl, Cys alkenyl, Cy4 alkenyl, Cos
alkenyl or C, alkenyl. Both E and Z isomers are embraced by the term “alkenyl.” Furthermore, the
term “alkenyl” includes groups with 1, 2, 3, 4 or more double bonds. Accordingly, if more than one
double bond is present then the bonds may be all £ or Z or a mixtures of £ and Z. Examples of an
alkenyl include vinyl, allyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3-
hexenyl, 4-hexenyl, S-hexanyl, 2,4-hexadieny] and the like,
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alkenyl or C2 alkenyl. Both E and Z isomers are embraced by the term

"alkenyl." Furthermore, the term "alkenyl" includes groups with 1, 2, 3, 4

or more double bonds. Accordingly, if more than one double bond is
Weregsrit7tieh the bonds may be all E or Z or a mixtures of ERGHIE2066/001020

Examples of an alkenyl include vinyl, allyl, 2-butenyl, 3-butenyl,

2rRe a3 G R nARE RIS 22RRXEM, 3 3SrREXEAMS, Arhexei blectly
5-hexanyl, 2,4-h xadlg%lg]a%‘We like. 17 WO 2006/076455

to an OB ERR FEBOEIIBTHIG HhE TERY SRRy R BB RERETR enb s R rAGIear
iso-butatlryseabudedfirred thekdin, attached directly to an oxygen atom. Examples
iRglLEE XS IR0 R R AP HSOIPERIR NN Ra A0 XN, dobld i@XYodiments,

_ IS0-butoxy, sec-bytoxy and the like. The term "alkyl denotes a straight or
the alkygrQip &2 ﬁ%ﬁo@%ﬁ%ﬁoﬁsﬁégﬁ] I%arsglﬁ%’e?é?n YO0 |(r)ﬁ%nltg? pSC %ﬁ’e% IngyTog%ﬁrpom’

L to 3 cgdiraminisl 2eaghersrbbrspieron faBertsonys inslBdeabbione 1at {Brgrp 81§ E} TV

n~prop§§,ci|§f§w’p§1, A-&@i,%:&_bgiﬂﬁ, fbcﬂﬁ@yiﬁ-ﬂb@ﬁsp]ﬁmml@&@tﬂ,alhﬂtgT,Quﬁq)entyl, 1-
nclude, 0, M 5 repyl, n:

et P T b e R e B,

the liikgnethylbutyl [i.e., -CH(CH3)CH2CH2CH3], 2-methylbutyl [i.e.,
-CH26H (Gl H2GHE], b hakylcandxdhaidikéenb@sThenigendkyl group attached to

. "alkylcarbo 4o or. " I de’ ' I

e e e o, T

alkyloahexamire BarhrtRResR UG IRdRYR H5e alkylcarboxamide may be
represented b¥the following: H (alkyl) kNA{alkylj Examples include, but
are not limite N¢ahgthylcarboxamide, xe}\y mz(:amide, N-n 15
propylcarbo amiae, N-iso-propylcarboxamide; N-n-%dfylcarboxamide,
N-sec-butylcarboxamide, N- iso-butylcarboxamide, N-t-butylcarboxamide

Exampdrigaliken The dermially/ pngenelarsdauaigiyvalent Riybgraip, msome

embodiments, alkylene refers, to, for.example -CCI{IZ-H-CHZ%H - de. N-
Py RS 55 BNV TR DDA L e e

iso-butxGlarho:GHIGHY--eCHEHZERRE anddihidtike wherein these examples
refgé@_egﬁ ﬂ@lﬁ%ﬂ%ﬁw reffers Qcpa-at\%ltﬁf ﬁ}léﬂ:'é%gﬁu |i:1ﬂy¢'ﬁﬁ%ﬁﬁtﬁ&nﬁﬁ§?)ﬂkyiene refers
substituted, by w alkyl radical has the

to, for a@%ﬁ(}:ﬁﬁ’egﬁf@ éﬁ%{éﬁﬁgﬁ - thﬁ I . qg% ‘iplg %@-Eﬁﬁngﬁ@”ﬂ%&%efers

Inc ude; out not limited to, methylsulfinyl,
to -CHetHyHSERiiny CACHHSsefihs, e hepydimayemrlstisidapmyraly o A”
seGMl SMWLHL%Q”QM&%N'@@}; strtiityte diyOatlogl, likeer il éhtanlhy] radical has the
seme g ISy Q‘E@%@‘ﬁﬁ'h&?fﬁfsﬁa}&%&* iR, RONRININORGHAlKR2S L H

K
wherein a as the same definition as described herein. The term e
ethy lsubiRyASITORY I EHbHSS P2 SRR B Ak RS e SR ety

+buty[adiCak has.

‘The term “alkylsulfonamide” refers to the groups

O\\sl’o Iky! O\\s/’o
QS @ SN alky)
L H H

wherein alkyl has the same definition as described herein.

The term “alkylsulfony]” denotes -S(O),~ substituted by alkyl, wherein the alkyl radical has
the same definition as described herein. Examples include, but are not limited to, methyisulfonyl,
ethylsulfonyl, n-propylsulfonyl, iso-propylsutfonyl, n-butylsulfonyl, sec-butylsulfonyl, iso-
butylsulfonyl, -butyl, and the like. '

The term “alkylthic” denotes -S- substituted by alkyl, wherein the alkyl radical has the same

definition as described herein. Examples include, but not limited to, methylsulfanyl (i.e., CHsS-),
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the same definition as described herein. Examples include, but are not
limited to, methylsulfonyl, ethylsulfonyl, n-propylsulfonyl,
iso-propylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, iso 30 butylsulfonyl,
wWERgtglI grebthe like. The term "alkylthio” denotes -S- substitdtSdUsP0aHa1020
wherein the alkyl radical has the same definition as described herein.

b HEIRIS: 8 WO
ethyisu 20 6/0?%5%{%% /lu%} 00 loot%iil g nethylsulf%r%%%%roéﬁgn a%!)‘/cil
butylsuinsy VRS FButylsulfanyl, sec-butylsulfanyl, iso- butylsulfanyl,

t-Betidnaiadkshigiike T té hdetalieydthiveartroxEihyi ddlodariesdahioamide
of the following famulae: S S N~(alkyl) S kN L(alkyl) H H 5 wherein alkyl
has the sam /ﬂlQltlor@a@@Ddescnbed hereinSThe t&rm "alkylthioureyl"
denotes the gtgup df the formula: -NC(S)N- whdein é#8/or both of the

wherei EH en.are s subst ggl glnvgétg ggn me.o or different alkyl groups, and alkyl
”ﬁa &5ame 0N as descri d“ﬁereln Examples of an

alepl’fﬁ'F@ pélwlth@mwé’,’ Bencischcrnrics dhedommBNNEE ) Hberein one or both of

the nitrDUHRGISINGHBed (i Mﬁﬁ)&l It Ak INGD I  Qlkhd JAR () M d B Finition
H2N C H- CH2NH NCH h

o dscld Yo Tl a“% e A g’m‘tﬁﬁ .

Nz—zzc(%{ﬁ%af fﬁ@ﬁaﬁéﬁj@ﬁ& %&%{h}{ﬁ%&%ﬁse Fefifrea it IR

CH,CHINHD SWEneinadkyt s the same definition as described herein.

%9 saﬁér?n@ ?ik){latﬂg%é/s] ﬁ{éc%%ﬁ’o? H{quﬁﬁmu%@) @%Q%&Q)Mbmh of
NH2C )N H3-, (CH3)2N(O)NH-, (CH3)2N(O)NH-, (CH3)2N(O NCHS3-,

the nitrpgeps AT SHPIRIIRS t KR 52819 STHARIENETENE B W EFHALTIES PR S¥Fm
definititalky Aydcrtten atesiart stk grolym hixyingyatddadt, (bn‘eleahmddarbon triple

CHNIRIGMINIR., ROMQ S Eﬁd”t@ﬁ‘ iontesrakyRtgiadmbas @igpesens, 2 to 7

carbons, 2to 6 carbons gﬁ% carbo s, 2 to 4 carbons, 2 to 3 carbons, or

CHE‘C%%%QPEHE% |W8"Iude but are not limited to,
e!ﬁnvwmaiﬂmwhw@bq@ @lem@dm% R Uatyny ka@dpwayhgs, triple bond. In
some eilﬂﬁﬁiﬂﬁémél Rz RB Y EO3s QQE‘WEM)O%SW{&WQM{]:&IQ XYBWarBolEXMAY

hexynyl, 4-hexynyl, 5-hex ndt I|k an.al ny
Carbonbt%f?pzég %1@51\/% {Bfa@oﬂsbryr%%a% rlplext%mﬁc? ? %Xm %(glrcn}( & e et
limitedggncbthpinyhé o Tihetk Apramiviot E@M@tbﬁ'ﬁ\’éf@fbéﬁmmm 1TR?§W@V#n2"Pean3’1
~penty§%)4r?ﬁﬂf@@yld @B&E@@ﬁmmyaygstﬁbﬁﬂbg@ékyhyw bexayhihaaliylinadical
the me meanin S ES rioe er uge
Aciciz’tl%l'iljzfl¥f SR eﬁ ﬂrour%e% \%? re tr1p?erl|30n ”ﬁmma@%ﬁg %% gl and

amlho ethylmmlno n-propy
tri-ynefso-propylamino, n- butylamlno sec-butylamino, iso-butylamino, t-
bukylamiremand dbgotkehe group -NH,.

The term “alikcylamino” denotes amino substituted by alkyl, wherein the alkyl radical has the
same meaning as described herein. Some exampies inciude, but not limited to, methylamino,
ethylamine, n-propylamine, iso-propylamino, n-butyiamino, sec-butylaming, iso-butylamino, t-
butylamino, and the like.

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

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

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

atorn, wherein aryl has the same definition as found herein. An example is N-phenylcarboxamide.
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The term "aryl" denotes monocyclic or polycyclic aromatic hydrocarbons
such as, for example, phenyl, naphthyl, anthracenyl, phenanthrenyl,
indanyl, indenyl, and the like. In some 30 embodiments, aryl groups have
Wb r-about 20 carbon atoms. The term "arylalkyl" denotSTAllkgho6/001020
substituted with an aryl group. Examples of an "arylallcyl” include benzyl,
phenethvignrRe iBe ke The et (@NIcHbeRIUHR: deRQtas ANaNdeed
h group substituted by an aryl group on the N- atom, wherein aryl has the
with anai¥e definition as found herein. An example is N-phenylcarboxamide. 19
W 2006/876458:RGF tygpom6/001026 The term "arylureyl” denotes the
orauRnh GERNIMmbee Raes el theonirae raresubstiuted rmibian aryl.
The term "benzyl" denotes the groyp,-CH,C6Hs. The term
"carbamimidoyl" refers to a group df the following chemical formula: NH
5HZN_11_.SS and in some eriiddimgnts, one or both hydrogens are
replaced with another group. For example, one hydrogen can be replaced
and in Goe SRPAIBRYPgRBUY RYGREI L8R FHGRICAIITHIR PRI IR EU . Begigle, one
hydrogeydiogeresaced eite plageekyiighoapialkiyt grodipdtoxghaebamimidoyl group, or one
yerodAERVEARBMIMIS N e Blpe oM NsRiRRYlcArbamimicoyt.
-butylcarbamimidoyl, andthe like. 10 The term "carboalkoxy" refers to an
ethyleaghesmigidarlol reariaRmiaidey vihreirheimdrysap te We defined
heheirmExampliisinthates but abylimitedf tosacarkdinathipyfecarioethphapup
is as d&%%?%%ﬁm%ﬁépﬂim@é QRP%Y: 1%@@@@%%9@%%&9%% Carbopropoxy,

“carbo-iso-butoxy, carbo-t-butoxy, carbo-n-pentoxy, carbo-iso-pentoxy,
carboi R R BHRGRY BRIy RA 0PRSS RE o™
carbo-terpeicayb exhorigelioeferarbo-the pprouy -@ONE:YH Thendm Hearboxy" or

"carbxy - denotesdheaupnC Ol -alstmeferred to as a carboxylic acid

group. The term "cyano" depotes the group -CN.. The term "cycloalkeny!"
&R BT a RO ot att iRy radies %gﬁgllpﬁiﬁ%%%agow Piredld a0k Carthx

ring carbons” and a’&’ﬁc

acid glegst one double bond; some embodiments contain 3 to 5 carbons; some
emRadiments sonair3n2fdapd carbons. Examples include cyclopropenyl,
cyclobuenyl, cyclopentenyl, cyclopentenyl. cyclohexenyl, and the.like, .
P RO e L L e I A Sl e

and at fepsesermiphblePend:ERIms Y8 XOimeTs 80ap 7 ioP B0 180T GFBag ments contain 3

to 4 cARIRONSamRIBIARIINSHICe BYEIORIGRYieya @btibsneyielopeRiydntenyl,
. ciohcxg}lopen&/*hcylfélohexyl, cyclopeptyl and the like. 25 The term

Y ¢’cyc:Yo’a y a?lcyﬁ‘ denotes an alkyl group substituted by a cycloallcyl group,
THhBetirm “Gpkelily ksnetes arasTay S etk drteyRBac Pt PSRl -

14, 1 tembhoeirmentsy theto 6, 3 to 5, or 3 to 4 carbons, Examples include cyclopropyl, cyclobutyl,
cyclopentyl, cyclopenyl, cyclohexyl, cycloheptyl and the like.
The term “cycicalkylalkyl” denotes an alkyl group substituted by a cycloalkyl group.

The term “cycloalkylene” refers to a divalent cycloalkyl radical. In some embodiments, the

Q

The term “diacylamino” denotes an amino group substituted with two acyl groups, wherein

two bonding groups are on the same carbon, for example:

HXJS, ‘ézf, %Qf

In some embodiments, the two bonding groups are on different carbons,

and

the acyl groups may be the same or different, such as:

20



10

15

20

25

two bonding groups are on the same carbon, for example: SS "I" 1 "Q, and
Ss In some embodiments, the two bonding groups are on different
carbons. 30 The term "diacylamino” denotes an amino group substituted
WHithoa#ac4Ty| groups, wherein the acyl groups may be the J&hd g006/001620
different, such as: 20 WO 2006/076455 PCT/US2006/001020 O (alkyl)
-N)--(alkyl) O Examples of diacyfamino groups include, but limited to,

diacetylamino, dipropionylamino, kyropionylamino and the like. The
term "dialkylamino" denotes&ar-&mino group substituted with two of the
same or 5 different alkyl radicals, ggifyalkyl has the same definition as

described herein. Some examples include, but not limited to,

) im |no methylethyl mino diethy. met ro mino,
Emmpﬁql E é—il ammo I%:oul%s mci Xﬁ%roh gﬁel tnbé%‘iﬁ% as%%?(’)p fg_ : rﬁ%!lamlllo
acewlmr@p%mﬂm'@d E&%‘ﬁ%sopropylamlno and the like. The term

"did ka&lﬁafctaﬂxﬁamm* @En '&i@l&y@aﬂac@ﬁam igeiBeadtah anoamitiesame or
d1ffeleE§J tyz;,[ 1 agy tH\l? 11;,L O[ §h{) r@ig s%?hg ’dg?%t% amﬁs§ﬁ£@§ I%Fe%ff%r% examples

Oxaml OS C e represente yt e fol OWlng roups:
11161‘1‘1“3!\Ib65ﬁ?<‘3}1jNﬁf%@yﬂ“?%%ﬂ(ﬂf@%ﬁb@@%fiﬁmmw }ﬂm@’imm
methylisGhugSidniharehnptdpyidechioethilizdinoetiwitarbixanyideiN, 15

propylm%}tg] N@)ﬁlﬁ%@%@mlde NN-diethylcarboxamide,
|so§ﬂopylcarboxam|de and the like. The term

e FONaIFEEatars b G UPHE BTN GBI SRR oY oo
alkyl r£2i QIO Gre(Rbkydn SoNdMI{aky D1 8K B $akay)d & xam o leprineitda)yiiin are
follow{llx 4‘1 Pgd to, methyl, ethyl, n-propyl, isopropyl, and the like. 20 The term

thlocarbo mido" or "dialkylthiocarboxamidg" denotes a thioamide
substituted by tw aIkyI radicals, that are the Samejjor different, wherein
alkyl has the Qg;r; eelefiAltiBn as described Herej le

dialkylthiocarb m}groups can be represen(tgg{”l;)y the following
groups:

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

The term “dialkylsulfonamide” refers to one of the following groups shown below:

A ,O Q2P
,S
L??:/ ~ /(alkyi) ~ \(alkyi)
(alkyl) (alkyl)

Examples include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, and the like.

The term “dialkylthiocarboxamido® or “dialkylthiocarboxamide” denotes a thicamide
substituted by two alky! radicals, that are the same or different, wherein alkyl has the same definition
as described herein. Example dialkylthiocarboxamido groups can be represented by the following

groups:

gel)‘)\ (aikyl (gg\ afky]
alkyE) (aikyl)

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

N-methyl-N-ethylthiocarboxamide and the like.

21
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S S AN,(alkyl) N (alkyl) (alkyl) (alkyl) 25 Examples of
dialkylthiocarboxamides include, but are not limited to,
N,N-dimethylthiocarboxamide, N-methyl-N-ethylthiocarboxamide and the
WEk&0pA e 2006/076455 PCT/US2006/001020 The term PCT/US2606/001020

"dialkylsulfonylamino” refers to an amino group substituted with two
afulanifonylngraunsamdefingdnereinmiReiaueituiiens welarstaifony!
-C=C-. The term "formyl" refers to the group -CHO. 5 The term

groups a5 (ST $Bfers to a group of the following chemical formula: NH
HaMrH NeThey terei réfrascdalkes§” denotes -0- substituted by haloalkyl.

Examples:inclHderbytate pefplimited to, difluoromethoxy,

trifluoromethoxy, 2,2,2-trifluoroeth ntafluproet nd the like.
- THE e SR R e R aﬁﬁ?{%@@w} SRR wherin
the alkyl is 10 substituted with on ru:%(;re halogens. Examples of
haloalkyl groups include, but‘_fa {jifited to, fluoromethyl,
difluoromethyl, trifluoromethy ,zchlorﬁdifluoromethyl, 2,2,2-trifluoroethyl,
periafiyonaethybandithedike- Thadesn thalgaikyltathaxnpimidelndehotes ant
.. alkylcarboxamide group. define (] iyt ' MOk8He like.
e SELISHRE %efﬁé*ﬁ%hnae%afggﬁs%%?&wﬁéﬁﬁ{’%%;?S%%’é%%é“%%& e ke
stibstrRe BN aisuley PR AR Wih &P SRS HRaiBa RGP RIS RS the
substit&t’éﬂn@ﬁﬁﬁﬁia iﬁi&ﬂo&Slﬂkﬁ_SﬁliﬁbEﬁhhﬁY@i nf lekaikplesmelocedd btane modlitutrdad
ﬂuoxczé%tzht)ﬂf#i%.%%ﬁl@ﬂﬁqgmlro%gﬂ%ﬂ UHHRJ&QH&Y&&EE(EM IZ,Z,E—triﬂuoreethyi,

Ifluoroethylsulfinyl and the  like. The term "haloalkylsulfonyl" denotes

pentaflugyenbylangdhie ¥ by a haloalkyl radical, wherein 20 haloalkyl has the

sameedefihifionkasaasenied dmeinabtarivetesanoisder i teiotelrhiteid. to,
substirifHoEametBy lsuioRwk4:2, 2-trifluoroethylsulfonyl, 2,2-difluoroethylsulfonyl

and the like. The term "haloalkylthjo".de -S- substituted by.a, ..

BT SR SR AT PO e S oARTIgtAg el
whereid dechibediheraina Exaitrmpigscidefudonbadesotilivditerito, Brdoples inaudpithiipare
not Linfk& t%%é)ﬂ&&%ﬁﬂ@@%,eimdtmugm?e@yﬁiﬂﬂQ{ﬂ?mm@)ﬁﬁdﬁﬁﬁlﬁkﬁ- 249 the

The term "halogen” or "halo" denotes to a fluoro, chloro, bromo or iodo
group. The term "heteroalkylene" refers to alkylene interrupted or

appetdedisipalkyiwfontd srmeentSifng grotpeddnes tedpaibrrorial sl
haloal A2 RNk HOHE RXREBIES iBeiMdexhupleohlimiteduaiothimigioups of
triﬂuo}or%etcﬁygwggyfpimyj‘g%uoroethylsulfonyl, 2,2-difluorosthylsulfony! and the like.

The term “haloalkylthio” denotes —S- substituted by a haloalkyl radical, wherein the haloalkyl

4

Like.

has the same meaning as described herein. Examples include, but not limited to, trifluoromethylthio
(i.e., CF3S-), 1,1-difluoroethylthio, 2,2,2-frifluoroethylthio and the like.

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

The term “heteroalkylene” refers o alkylene interrupted or appended by a hetercatom-
containing group selected from O, 8, S(O), $(O); and NIH. Some examples include, but not Hmited o,

the groups of the following formulae:

tz?/\o/(?? ’ ‘-??/\/O\jy : LL?/\E;?? ’ "2?/\/’8\55' ’

H
o%/\s/%? ’ ‘%/\/S\Fr, L‘-’-a/\*;‘.;/‘??= ‘??/\/N\SY,

and the like.

22



O 11 SShN'_N 30 and the like. ?/~ 22 WO 2006/076455
PCT/US2006/001020 The term "heteroaryl" denotes an aromatic ring
system that may be a single ring, two fused rings or three fused rings

wheseiri@tieast one ring carbon is a heteroatom selected frioom/dRIbR@E01020
limited to, the group consisting of 0, S and N, wherein the N can be

Oﬁ;@c@ﬁuy@%ﬁw%@n\e@épaumgméa;r%ggvgtgﬁ il halkod , Exampl %Sn% fused

heteroaryl groups include, but are not limjted to, pyridyl, 5 benz urany

rings ofyse (S BORIMDFSIE FyFhT RIRTPEAEIRS a%ﬁr%?ﬁ%%mﬁ&‘ﬁ%%&%ﬁe ut ot
limitedberizo ez otesistidslvé 0z PridbX ofécisodundtinehauitiamdine poiitd xelinE. O,

C1e oA A0 HKE. IR S0P erabedime (?l ﬁéﬂﬁcln@éeggﬁg@ﬁdﬁm@mmmdyl

examples incjude, but ot limit ole, and the lik ter
e e R SR
1 H-beriphyeidesls. neteinsdipelictiskenitte sysinvstliag endabic sy clicshipdroekadionan ahe
heterod8Mi6! 0tk el O.e¥siealkamd as: definestheraip)yd arein one @k nere (e.g.,

one, two rthr carbons ar eplace etero tom elected
froneL tnof”i HF&%(}% Ié{)tégfca)rdﬁl gﬁglg &Sp%taébwh vherer %ﬁéqf\'l can
bEhe it diexoa il deepiithnon-growatia. a@}cdry@wrh%ﬂ carfoicihglyt or
10 cycloak@fbOR MomMs immmaﬂmwbﬁﬂw@% With, ox6 @y Higetusfermipgced
by a h E% c'?n‘%@ '68% *P@%a 9{?3%1 roup;, The hEter%Cé/‘g‘Hﬁ f%“@ 0R e%%lbﬁ san

ered ring. xam jles of a heterocyc |c group |nc
be optfﬁ%ﬁllyﬁqhﬁt@admﬂéﬁ»dhnchsafrrfamaﬁﬂg}r 259 SHgiFRTOPR HoBidrR PRAnally
substitRZE Waln o&oy&r pefidithds Wrmpip aridivody by tiokattoekin 4rytppiper Bimdeyklic

group %{g gé_rz% yl5p er&l I'/dl‘geﬂﬂ;élﬂe@ yg “gﬂrxﬁﬂ%g J%a%]et@l‘%@i@%%‘ liﬁagdmt not

e’tefm, "heterocyclicalkyl™ denotes an alkyl group substltuted by a
TR K M erie el WA TRl e ety
piperidifiouyl, suyphislited-Bypiphetet adygipe204gyh pprakitefivg ghheigin-3ry s Onde-
dioxoiﬁmbﬁqwmtﬁké"‘ ring nitrogen of the heterocyclic group is bonded to the
carbonyl gcroupformln%H n amide. Examples include, %{ re not | mlted to,
Klies! e

Ores B0 AP gt Hrd SRRE s HRR at?’iﬁa SrBSHPis
b@hﬂedﬂﬁ%amdh@mgdbgmuwmag@k@bﬁe@m@pﬁﬁ@@ﬂpﬂe@em@:m@fe,
20 group,g‘s‘ﬁ%@e@%ﬂ&ﬂ“ﬁ@s@ne‘én@o@r@n@ aqgg%%&\cg{h@ﬁgtd}b@yﬁﬁg'gmup is bonded

1o the carbony! group forming an amide. Exa;mpies inchide, but are not limited to,

)L
K N/\ , ‘% O (7 and the like.

In some embodiments, a ring carbon is bonded to the carbonyl group forming a ketone group.

Examples include, but are not limited to,
8]

O O O

H

Ox N
sghoaleosion

C HN N

: 5 : H

o) O O

O ;  HN ; s ; and the like,

The term “heterocyclic-oxy” refers ~O- substituted by a heterocyclic group, as defined herein.

.
2

Examples include the following:

23
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25H OO0 L, .SS;/~0HWNJS and the like. The term

"heterocyclic-oxy" refers -0- substituted by a heterocyclic group, as

defined herein. Examples include the following: 23 WO 2006/076455
WRCIHYS$2696/001020 O1 0 0\, 0 HNO\SS ao\SS Sor N H BUTEHR000/#41020

;and the like. The term "heterocyclicsulfonyl" denotes SO2 substituted with

a heterocydlic grogR having a._ring nitrogen, where the~ing oitrogen is
borided irgalgto?rﬁsoz I‘OL\J\ orm@su&ﬁgﬂa ide. Exétﬁples
incgél/edj, ut not Iimite[d’ijj io 00 00 H{ VS'N ~~S'\\5 O and the like.
The term "hydroxy!' refers to the group -OH. The term *hydroxylamino”
refers to the rou-QIHOH. e term "nitro” refersto the group -NO2. The
term "oxo-l'isfefers ocC cloaﬁ.yl, a@r@j rein, wherein one
of the ring X®-carbonsisr ed with a ca yl. Examptelstiaf like.

Oﬁ?e-%: CIQl?el%\{!)clzn%%gﬁfogult’%ggo@ég Wé&%gtftgte%'vﬂ%ﬁoé@%&ll%p%@ﬂ' oup having a
3-oxo-cyclobuyl, 3- {/ he |ﬁ§

oxo-cyclopentyl, 4-oxo-cyclohexyl, and e and

ring nitFgpe SESE A BPRTETIMANG S STaPLS PolhecigoRp forming =n gy Ererifi
Exampidslinthedenmnipaniitraraalkyl" denotes the group of the formula -COF211.
Examples gf 45 perfluoroglkyls include €F8, CF2CF3, CF2CF2CF3,

CF(CF3)2, t\é’EZ ZCFZCI'l‘\gfL CE2CF( I%Z, (CF3)CF2CF3 and the
like. The Torm "bhe oxy'hv/efeﬂ@he gpoup@%-. The term "phenyl"
refers to the grosp-86HS-. , and the like.

The term “hydroxyl” refers to the group ~OH.

The term “hydroxylamino” refers to the group -NHOH.

The term “nitro” refers to the group -NO;,

The term “oxo-cycloalky!” refers to cycloalkyl, as defined herein, wherein one of the ring
carbons is replaced with a carbonyl. Examples of oxo-cycloalkyl include, but are not limited to, 2-
oxo-cyclobutyl, 3-oxo-cyclobutyi, 3-oxo-cyclopentyl, 4-oxo-cyclohexyl, and the like and represented

by the following structures respectively:
o . 0
o P
R, Phache!
¥ O ! O 1 O ’ aﬂd O,

The term “perfluoroalkyl” denotes the group of the formula -CFaqe. Examples of
perﬂuoroalkyls include CF3, CFZCFE,, CF2CFQCF3, CF(CF};)Q, CFQCFQCcmF_a, CFQCF(CF:-;)Z,
CF(CF;)CF,CF; and the like,

The term “phenoxy” refers to the group CaHsO-

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

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

il
P
OH .
The term “sulfonamide” refers to the group —SO.NH,.
The term “sulfonic acid” refers to the group —SO:H.

The term “tetrazolyl” refers to the five membered heteroaryl of the following formulae:
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The term "phosphonooxy" refers to a group with the following chemical
structure: O 1l HOB ISO 20 OH The term "sulfonamide" refers to the
group -SO2NH2. The term "sulfonic acid" refers to the group -SO3H. The
weareseEZolyl” refers to the five membered heteroaryl of tHRETaU8WiIE§01020
formulae: 24 WO 2006/076455 PCT/US2006/001020 H 3 2 2 NON N=N
13 N4N>r,"'NN.jS S, Inysome emb@dlrﬁents the tetrazolyl group is
further substltuted at emkgeN he 1 or 5 on, resepectively, with a group
selected from the grou Wg‘fjég of EW alkyl and alkoxy. The term
“thiol" denotes the group BH. 5 As usedShereln the term "reacting” is

In som# %ﬂﬁ%ﬁ@% 't@tiﬁlz%l?ﬂgﬁﬁg geneialvelersita theerngi HBQ {ggﬁﬁaer of

rese ec% ﬁgengglég Spe 0 a manner so as to ?II Wt{‘lﬁll’ g % n at the
P oﬁgt R &SRR U™ EHETHR AP B SRG St Wl or 1673t least
ohke ghemikial réagieathpgreamsedHerein, the term "substltuted" refers to the

reﬂlaﬁ@m@ah SherhydrRgedh inei ek ind waGh thy eHoge BemRIB MR to the

brmg%%ﬁe%’m%%m‘é gt ﬁ’o“”ds Inich. g w%apletzé’ﬁ;%%ra Pre

once, eacn vari e Can &rﬁg{’g%?s mme%y selected 1rom he
moleculplaRighp g?hiﬁﬁ aéhﬁm@ﬁltﬁé%ﬂ% leasigrrastinmplat kaseraesiswtiealimagent
deseslaedHavingano-Rigups’ ok araisinplianest sk Diaserh e e with 2

hvagme compaund, the oups can represent different moieties
nom, %%cteffmgm theoMa%N gi p defined for R. In another example,

WIE ACHIP I AT A YASTEDL BRI g Frataahi Nk f#h b g iffoyt
moiewkﬁwé)adﬁﬁﬁnlmmﬁmmdz thdéitsighstituertiR tarxaegll, syhumbenabitmies

descmb@ﬁ‘ #0839, 2o Qﬁﬂt@?e@uxﬂﬁﬂe%%l%%@%%‘%ﬁ&%&%%%ﬁ fﬁé%%j

herein, “the term eaving group” refers to_a moiety that can be dISp aced
gmul’sﬁfr“afﬁ?fﬁ%&‘?’“ TSy MU RS B MBI hIME KRR RO Efdimigdrother
exampkgaditonn bedoninly gndtipls avstivettkindwignme@th thefartmand include, for

example, halogen including chl br@t)'no iodo, and the like, The
processes described herein caE be’/g]onltored according to any suitable

method known in the art. For le, product formation can be
monitored by spectroscopic means, such as nuclear

then it is understood that substituent R can occur s number of times on the ring, and R canbe a
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 known in
the art. For example, product formation can be monitored by spectroscopic means, such as nuclear
magnetic resonance spectroscopy {(e.g., 'H or () infrared spectroscopy, spectrophotometry (e.g.,
UV-visible), or mass spectrometry, or by chromatography such as high performance liquid
chromatograpy (FIPLC) or thin layer chiromatography.

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

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

can be readily selected by one of skill in the art of organic synthesis. Suitabie solvents can be

5
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magnetic resonance spectroscopy (e.g.,'H or 13C) infrared spectroscopy,
spectrophotometry (e.g., UV-visible), or mass spectrometry, or by
chromatography such as high performance liquid 25 chromatograpy

WEHRL@) ersthin layer chromatography. In some embodimentB Bfégrapasion 20
of compounds can involve the protection and deprotection of various

substanGRERGAL AAMRSmIRERREE forpiatertion AN dideRIQIRGtians, anstdi@is at the
seléection of appro%glate protecti kg groups can be reaqil deter ine

tesnperglres At MBI ARFEAEPRE HE SER - BTREGHG Jrotip€ean b rﬁ) (%hﬁ for
solventeamzple jamGrien® drcaVents evh#zg Pm@@mi% BrEVEST BN Oy Bserried

aut in of;}a/mn%ai%r §Egm§1§ttomglﬁyt§m$e{&tow&9 Pﬁmbéﬁh&% %Qﬁé@@f@dﬁd; h?ﬁikﬁh by,
rence in its _entire reactjons. o rocesses | erein
suitable % VRS S A SN AT Y %’ er?tsae%lch cAn be r(?ejeofgj y% 85{(% é%ct‘"‘eﬁ“é gan be

carried oneipihslibéncte m@;ﬁm@aﬁﬁc@mﬁé@@f %@ﬂéﬁ@%}éﬁﬁa&mlﬁerzsswo
2006107 GARaPGd hR2ORGHIOAAA RS allyarenreasthiendsth the

bromo m%{é;% materials (re %t%ytselhéﬁg intermediate §m%r9{%9aﬁmmtm

pera ures’ a’t W e reactléns are carrle out e&g? temperatures
d:bmmwmm@ah%k@@fwﬂw SHRBHCS IHESBIPrg B HERLRSIRE RS s
trichloldOMRg, tEMpelatdresuGiVen dehckiahean hekaskiegaeuhiraiinedahent, 012,4-

trichlorob@r&(%”e Oﬁfh gb%hée&le gﬁo%%gﬁ%e%gsaﬁmn@nﬂttb?o%ﬁle&a&;aa&tlon
Qditable

able solvents for a particular reaction step can be sele%gd In

Chiom%’@#?é ogirbEiReRRY gt e B e AR BT i e aleLRg
chloro&0lventcguah aflwhentitieast i ofdhefeagenis isid iaithopghme.

%u@@i&ﬁ?JyM§ne%Hcm&éugﬁ;mﬁ@mg e@zlm?a fﬁi-éﬁ,hi@scﬁ@{i?@nl 4-

tetrachloride, bromadichloromethane, dibromo

diox g {rn aiha QW} 8@%135?&11&

ang ot Gib FE RIS SRS AE t&?ﬁFé‘?ﬁ%ﬁ?&ﬂ‘?&%é BUSFERISH

glycol digfthybetiethdingyketr ablto ety keine, irithibroabigte Awethy! sthkp amsole= or t-

butyl Jrgblqegethane, 1,1,2- trlchloroethane 1, 1 dlchloroethane
2-chloropropane, hexafluo zene, rlchcjor%pe rr

osﬁmﬂfi{%ﬂé’e\‘?&%ﬁ%r‘g % z he Cc))r(e) i z%%ne oL Mmianon, Sk,

oromet ane,

metharch etistrifibnimetiianle 2 Hsmeotrifhab %%m@mo@%ﬂ@%m@mb 1-propanol,
—propgﬂgh(ljﬁ’@%M@}E@éﬂ%ﬁ@ﬁ@%ﬁtﬁwpQo%lmiﬁmff-l'ﬂﬁmaﬁs}.ﬂﬂﬂmm&ihﬂnbethoxyethanol
1,2-dichlorotetrafluorethane an et t nts
diethy e gHEOhhnéd ﬁ}enf?i‘er%’emf)eﬂ %og#& rénp?ag%lgi%feg &h‘f{ﬁgﬁé’(%ﬁ g‘!%{aﬁne

monorfetian sthiatiidtitver shun mpeogipdorimraighesnieh, siayleleigly bridethy/

c,hn;riﬂgzlther diethylene glycol dimethyl ether, dlethylene glycol diethyl ether,
tr'l%%]h ée%nﬁe?rgtgé%% v%{fg%ﬁgﬁm er anlsol IQ%IMQBW ﬁﬁﬁ% Suitable

ntscan inc %/ o exam%e and without limitation

taefarac BTG EARTORTEOA (ROMCHER S EESHIMA oA C) 1 5-dimetyl-

3,4,5 @ﬁ&raxyﬂfwm@tb@nﬁid@ﬂaylmmﬁycm -dinmtbpahohid2 Rdiprap aDuID,

N—mei’%y rmPé%ﬁ EQH’BJC.}’ fﬁ I’gfﬁglg%lé %’%&ﬁgﬁlzeﬁlﬁﬂ&\él ﬁlﬁ%@lﬁM‘d@l%@aﬁmﬁe
gﬁ‘l e ene

lycol, 1 or 3- pentanol, neo-pentyl
dimeSiOHB B PR ST i o CH T ETHEr, Feeia
methyDlkyeakeendaifiykothienaoycidiieiaetypepeyialda h@iﬁmb@mteﬁmlgm
nitrobenzene, or hexamethyiphosphoramide.

Suitable hydrocarbon solvents include benzene, cyclohexane, pentane, hexane, toluene,
cycloheptane, methylcyclohexane, heptane, ethylbenzene, m-, o-, or p-xylene, octane, indane, nonane,
or naphthalene.

Supercritical carbon dioxide can also be used as a solvent,

The reactions of the processes described herein can be carried out at appropriate temperatures
which can be readily determined by the skilled artisan. Reaction temperatures will depend on, for

example, the melting and boiling points of the reagents and solvent, if present; the thermodynamics of
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Suitable aprotic solvents can include, by way of example and without
limitation, 25 tetrahydrofuran (TIC"), dimethylformamide (DMF),
dimethylacetamide (DMAC), 1,3-dimethyl-
w8 40868 tetFahydro-2(IH)-pyrimidinone (DMPU), PCT/US2006/001020
1,3-dimethyl-2-imidazolidinone (DMI), N-inethylpyrrolidinone (NMP),
the reafom@midegdbsie thylheetaniceioht-methytoramidied acetoritile]
temper%\%@}mﬂcﬂﬂg %gﬁs BW?QM&‘% ,{%}ﬂ%}ﬂ%@a&%ﬁ t&% Gt::eatr%teer 'may need

exachloroacetone, acetone, eth ethyl ketone, ethyl acetate,
elovated HFRRSFE RN BRI RBHROHENTRGES R iFamRa Ry iR YRiemRsFE regbout
25°C) madm;mmmmmmmgmrmm Suttabtepkipdracarbon
S@h\éergg&il&ﬁl Hpi‘ﬁeggtﬁ%gﬁg d@éﬁl%%?éﬁ?ca%%t@ﬁﬁe$&§%pﬁr o %9311 inert

cycloheptane, methylcyclohexane, heptane, ethylbenzene, m-, o-, or
atomo gﬁﬁeﬁ&%@f&ﬁ'&?‘%ﬁﬁﬁ ABRENE S TR BHTE at ShFERtRY SatbR itk
air can Hooddedcart alivg Pesaseilasyatisoivenhn B atraactidisofthetpr clddsses
artisan described herein can be carried out at appropriate temperatures which

can be re di!}( determined by the skilled artisan. Reaction temperatures

wilSGERERGSHITB? RRBRAHIE the FattiG SHdDSitRg paIRs iR fedgEns ©
effect, fmd soipentaiflpre sbntetiredttrertivody damitisof 261NANR O0B/676 #5B dition
satts, PCT/US2006/001020 the reaction (e.g., vigorously exothermic reactions

%2& : n(?ggc}gslge %ar.ried out at reduced teﬂg reraturegg'. and the iggtic_s of,

an b8 IN0reanic O Organic acids. anlc acids ineiude hydrochloric acid
SRS E D ARG HCtvation hetgy barmer hay Need elevated ’

hydrobrapip epsturdslyic' misy phetrhens peih anenirdtaesdio et rashulsdvenro epitl
acetic AGMPRALAICAA OLHardD Cl QR HeIRMitRoMLalliER: FeflRiSiid,
enzen SHRSIEIPE RSO 00T feMBSrAlUIE, &, INe. eactons ot e AroGesses:
‘ escplbea erein can be car‘rlljeT out In air or under'an irert atomosphere.
acid, porjtels IR iddrE st cnbaRAR T adidctiansic pris netentiapfead drsaaniraan--
r@a@aﬁi_ys& aths iaiﬂlﬁﬁmﬁhﬁuﬁaﬂcleﬁ{'{dbl,tddsiﬁtg aimsemsjtﬁmﬁynﬁh@tiﬁ;xide, lithium
carbonkRS QSH%?%Q&%%[%‘H%Htﬁé%ﬁﬂé%&ﬁ&ég%lﬁg eAHUSRY ASORE include, but are

" embodiments, préparation of compounds can involve theé addition of acids
not HimgpdigsBidiaridt dietictorexample: ataljaiidrandifaodaedoheet
arylamfesinationinfHaltifesrinsisdictitasa cidiasiditid potsaltsn Estanipletadidthgbmde
-buty BQIGARIEAL NG AGIS IR HIARC ACIARINGIHAE DMAIREHONG RCHetar

. .hydrobromic acid, sulfuric acid, phosphoric acid, and nitric acidd_ ﬁ(&qanjc
hydrides et AN ST ATE A BREHEB IR RS B BiBT B S Btk il omides
includenetianesulitridacidipfoleknestulfonicaridi-1Siys nemd stbfonicaoithysilyl

and cydiiflBgroacaticacidypropiolic acid, butyric acid, 2-butynoic acid, vinyl acetic
aci'??, pentanogic aci%, Qexa,noic %cid, hglﬁ?.n ic acid, octanoic acid,
NORATSIEHAT SHe Aet ARSR AR “HRpie Bas A8 RE RIS TR ocomters)-

All stedegdrondidesusb diumutiipdroxierd, distarssioers.ydiorided Hikisrntesrbenagdécated.

CompcRREHYTHRAIRONAIRARCh RAIASAIHM SAMRANA I SORIEXRERRI SHHRGan be

isoiatecp %S%? Igl?llédg{zebéil‘trag em'g?tr“rglt&dt}l%ﬂp X déc%l oe r%”ét?excl)dgg ifngggxlfeairprlrgse E’om
met: ’ﬁy rides. metal dia ﬁyr?aml a8and' ary%rﬁlne , WhHerein;

optically| keRielsigThing rgeetiels arh kaoriuntharid-poth ss e saiton PhTatpIc atiiranet

by stereoselective synthesis.

The processes described herein can be stereoselective such that any given reaction starting
with one or more chiral reagents enriched in one stereoisomer forms a product that is also enriched in
one sterecisomer. The reaction can be conducted such that the product of the reaction substantially
retains one or more chiral centers present in the starting materials. The reaciion can also be conducted
such that the product of the reaction contains a chiral center that is substantially inverted relative to a

corresponding chiral center present in the starting materials.
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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
waotassiagsmssalts of methyl, ethyl, n-propyl, i-propyl, n-butyl, tPloutyis2e06/001020
trimethylsilyl and cyclohexyl substituted amides. 25 The compounds

drseiihed &ﬁﬁ@é&%ﬁﬂi)@@rﬁmﬁéﬂﬁd@ﬁ& bBaMiAgh @e@b%@@f%umemus methods
Ste eocenters stere ers, such as enantiomers.an
g e e e

acid” whistpireseamtipatis aeidr. ﬂ?éttfém I‘?%@VPrﬁ?iétﬁéﬁ%@}%@ﬁéﬂﬁﬁéﬁeé‘ér@oﬁmmmi
recrystan@m&&aiatmsi§@|a&eéxmnggtigﬁtbélwbtﬁﬁcta@eﬁeicamﬁm AVethegs Oftartaric

a01d dlace &Fl g,n gtlc rﬁ%eatl\éeacfl m%ﬂﬁ%ﬁ ac%@trﬁd%”é/aa tIYe Start{{{%’ the various

als are own i art Sl.fC as py reso ution of racemic mixtures
optwaléyr ﬁ‘EUW@@Fﬁ%@P@EWéWﬁ%ﬁ@a%iﬁ%é%dgéﬁﬂﬁ%%@&éﬁ%n
suitablp@SiRrEesalectivaisich fRatianhgiveRteadiarstaltingrafikihona.or more
memy;%‘éﬁr Lf%é%ﬁ Ogn gnriched in Qg s %F&%%HE%F 59?917&%&%9%&'&@3& R ?'50

e steremsomer The reaction can be conducted such tha
“01ephmié“ﬁr66%?@%‘6?=tﬁé‘i’é%ﬁ?¥ﬁ‘§ﬁﬁsféﬂﬂ%‘Tl’syi‘?@%’éﬁ%rﬁnb%?‘?ﬁ’d’i‘%%ﬂﬁ%?’%ﬁ@%

the lik@resent in the starting materials. The reaction can also be conducted 35

S%%Ebfél%@%%%ﬁ&’%%}&%ﬁ%%@ &%@Hﬁé@ chirgh cantelidhatisked with an

substantially inverted relative to a correspon ing chiral center present in

opticaliy activertrief YRaRaTAI S 67 VB Deae T rEBSE BT T8 SleT I 00 ™
compoRégotation dfaradenh iy mixkitésiaf @Gempounds can be carried out by any of

n @W&Mﬁﬂ&%}ﬁ ? KRMRABE éﬁtaﬁ&@e@&@ Qiﬁﬂ@f»@@& Mdﬁ&nmg in the

fractional recrystallizaion using.a "chiral resolvin

ich is
e M 9 R o T O A A0 SORABRE PEABIITS g g o
differcfractionainbecrySintizaitn et dShadeodor iasadestaivopticdytadtive

acigspakel AstaePDAnd 1hvE@£m§c@£ E@J&%&@@ﬁt@erﬂéﬁsm&sg@m&@wmz
dibenzo Itarta ic acid, mand e acid qlc (fjdcll? 11% ggln ] %r th varltg)urslate
tautomgrs; TP REHY Oganp Srsuffonic g%grsslfé 1728 acamphorsultonic abid.”

substit@iprer resolving agents suitable for fractlonal crystallization methods
inPﬂe!%%ﬁﬁfﬁ%ﬁﬁﬂﬁ%ﬂ;@aﬂm%%@aﬂ@fmﬁscli‘f@mr&ﬁﬂwlbﬁmngaﬁﬂftﬂem(lexg JFSamples

of salts or Fl OFINS 18519 tgtre%m E&%xall]e\élgaure fqtrégnér)brv RQ%nﬁgb[tg '&Qdasm residues
horephe anine, ep é rine, r|ne cyclo exylethy amine,

such a&%ﬁrﬁiﬁ@b%l’&?@i@aﬁgs %frﬂﬂldl@“? iR IR S SHATOHIS RS PR e
Gener @) niseibREasiRbOpk Ry dlufiencdngiedisatnpackead withsmivhopticeady

amoun E‘E: ! Ixy\%l h? asr(lj ela\él:régs a9 £ td{:%;%& sqlp %&QSQ Ea%)’é&ﬁ&@ Q}/lg '1@ %éld%? 'EQ:Q' %1%' Hﬂﬁgle

solvent’ composition can be determined E%bx one skilled in the art.

solvent Qs 1S IoUR ERIRERASRAN R T8 YRR VER GEFFIee ARG ?ﬁtfa?}&* R eBtepeEof
PharnatQons 0 Gelsrdng inthe., Vadhibrirtigdigt@sngmiiy)dlasom Fou heks. lsdftiﬁesd

Journdl? Sﬂ%%hao%%ﬁl&%@?é;tl%\%@gzth%ﬁﬁr@a%@&@ G AW BRE Bt FifRAR B MBSSce in

numbers. For example, isotopes of hydrogen include tritium and
its entiggfiterium. Compounds according to the invention can also include
talipomerigifgronspispwhtias Kotorpnoldtauomiegdo Tautomexe domigdherdis the

usual I GAAHIRE lﬂmiﬁ{aﬁ@rlﬁ@%%!ﬁlg kg INRNReIRER, i ARM OREIA8on, solid-phase
extraction, recrystallization, chromatography, and the like may be used, to isolate the desired
prodﬁots.

The invention will be described in greater detail by way of specific examples. The following
examples are offered for illustrative purposes, and are not intended to limit the invention in any
manner. Those of skill in the art will readily recognize a variety of noncritical parameters which can

be changed or modified to yield essentially the same results.
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20

substitution. 20 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
waxasiinesisalkali or organic salts of acidic residues such asrRERERYIC001020
acids, and the like. Generally, the salt forms can be prepared by reacting
the free base or acid with stoighkig®mietgs amounts or with an excess of the
desired salt-forming inorganic or organic acid or base in a suitable 25

Examp é }vent or various combinations of solvents. Lists of suitable salts are
Preparfbioncf f-ReiningBritnapdraabensiepodiehewd)- Vi hvasgoikéerrbonitrile (3)

Publishing Company, Easton, Pa., 1985, p. 1418 and Jd¢pal
ofPha utical Science, 66, 2 (1977), each of which is ijor&orated

herein by rgference in its enﬁ?@ Upon carrylng out P Noh‘ of

extrac ion, solid-phase extractio®, recrystallization, chroma

thedi@\mgy be used, to isolate the desired products. The i

be de€cribed in greater detail by way of specific examples. The foIIowmg

examRIeS are offered for illustrative purposes, and argynot mitendfed to limit

the invention in any 35 manner. Those of skill in the art will readil

rBeaghigs aspenEay 6f roreRt A aaH s Earn b Wi deled <
(commérsglifiadatonlicldessgntiatlidhe/pisndarcbdisn 28006707 B4DFas added a

suspensgoc}ilc—)/fué r%%e/ Q0029 EXAMRIE S s xample; L RES AR Rhanol (11,212

2 fuoro 4-methanesulfonyi-phenyl)-1FI- pyrazole -4- carbon{trlle

Kg)at fsﬁt%@ﬁwmmﬁiw\r%%wk? RERED TEERE F S0P IS B GRS 2
coolingstisifed wu apsitisidn Of@sflvondetbdnbthytstitfo miphe mwys kjded finé §ayr at -6° C

and theg]hgfglgcpt&gﬂ&xq&) 5 (GRRESRNYAY ﬁ{l@}glﬁtﬁiﬁ RixGukk gEv%%lﬁ@J%M glecular,
fh@ in methanol (12.7723 K éwas adg a f%ﬁf sion @ ch -

hydrazig %ﬁﬁ?&fﬁ?f’élﬁéf?ﬁé%ﬂ%h? (2P EAR g T T WHIASK

reactiometttanclk (ioRiRriK pleatie.rateisyfickdihheibw kysHain2ain Qﬁ@?éééﬁ@h

veiume!n'ﬁwE@s@ﬁ:&%ﬁ%&&v@é‘mé@@g&fﬁ?f%@tn&@@déﬁg After the addition had
been compléted, the reaction mixture was stirred for 1 hour at -6 C

Example 2
Example 2A: Preparation of 1-(2-fluoro-4-methanesulfonyl-phenyl)-1,5-dihydre-pyrazolof3,4-
dipyrimidin-4-one (4)

O
NC HN
/ \N Q\ / \N
HaN™ Sy NN
F F
i So
3 ) g Me _ 4 04’«5 Me

To the concentrated reaction mixture from Example 1 containing pyrazole (3) was added
formic acid (36.3924 Kg, 40.0 equivatents) and then water (2,832 Kg) at a rate sufficiently slow to
maintain the reaction mixture at 25° to 35° C with reactor jacket cooling. Afier an additional 6.345
Kg of solvent had been distilled off the stirred reaction mixture at atmospheric pressure, more formic

acid (1.8245 Xg) and then more water (0.564 Kg) were added at a rate sufficiently slow to maintain
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10 and then heated to reflux for 5 hours, at which time the reaction
mixture gave a pyrazole (3) hydrazine (1) HPLC peak area ratio of 105:1.
Solvent (20.5153 Kg) was then distilled off the reaction mixture at
watmogphesic pressure, leaving a residue having less than 2093 3fsg6es/001020
original volume. The resulting mixture was used directly in the next step.
the rea&tﬁnﬁi@!ﬂﬂﬂi et 2 Examptevdd: r&&ﬂ%ﬂm Eb@ﬁng A small amount of remammg

2-fluoro th Jfo 1 [azo
ol R R N R R R Bty
tempermaré e @df?’ﬁ;‘éﬁ?ﬁﬁ‘f@@j é%t%%ﬁtﬁ@%ﬁ@i%&%%‘%ﬁ%wmdm
(4):pyrRiaz®)eIfB ) wask antdesio2 ful(mlc B {B6BLPde K g0 Drasuivalents) HPLC

peak areg.] g& eno%,\{ﬁl t‘Ffog r%guc 9‘% résa"éﬁocfll% %l%vc\,’ CQecp’ﬁ%!thaeWumg *Cin70

reaction mixture at 25 t reactor ac et cooling. Atter an
mimteg, JteH Q) GER 5 3¢geas %ﬂéﬁ@ﬁf%ﬂ%@%ﬁf&% féé}i@ﬁeﬁaé@hﬁﬂew%%&t%wm
(about m)lmgi)renat atpispherepiassueds maretfrmichacttiéd 18245t vangititeld® C,
ore w er 02 g) were added at a rate sufficiently slow to maintain
<40l WS" 076%; PCT/US2006/001020 the reaction mixture at 25 to
35 C with reactor jacket cooling. A small amount of remaining volatiles
ExampUeIB: the@[ﬁi&ﬁimmt(ﬂqa@ﬂmdﬂamh@mmtmﬁﬂampgmmre;aﬂu{rm-
d]pyr: n&klnazirg%u temperature of 100 C was achieved. After six hours of reflux,
e reactio mlxture ve a product (4):pyrazole (ﬁ) HPLC peak area ratio
of’*é?’(‘ﬁai Wﬁ%ﬂ%ﬁ?ﬁ‘é%ﬁ@%&f%’ﬁ%gﬁéﬁ%‘é fﬁ?ﬁ#’ﬁﬂ@‘@rﬁé"éﬁ%}%% a
holdin@téiBératthal farploicC(derAiffer dive scaction cmrxﬁm@crslwslteddr(ém>99%)

In this 5%%%%19 aq 1&1}%91 n?!@h‘l.liﬁgd W%{%ﬂg lo(ﬁg)xé%aﬁggﬁfﬂa@égglﬁt}@rl bt"ﬁ-@d

roduct is filtered Washe Cé @ lé%%]e until H of
pyrezoffid-Goshpr A @%fh@ﬁgf%w%{ﬁ%afﬁ R %s%g%
preparddiofi4tooprovitedprodu el (s meifadm pﬁélﬁ@lahl@bammrf@ﬁm acld (25 mL} for
about ﬁﬁ(ZAf%HPEQc‘&Haﬁ%E@%HHQ %Eﬂb@%g (Jeﬁﬁ&lgay dlﬁ'l%éﬂ% IREBfed the presence
Jpyrimidin-4-one (4) A S|m|11z% %tlon g‘fg’l rr| 5oyt W ere m
of 4a af‘rf@epeﬁf%ﬁ FESENG A RSALTE VS ?d e m¥ePn eréyr ture of about
pyrazoRO4BOr® ovErmigrEie ma‘mel\ﬁﬂpﬁgt@@impm @%mp@rwfmw)i Gugogghe wrse

of the TEHS P48 RAEALIQ: AN, tdaniieg s acaififDafer 7 hours.
-(2-fluoro-4-methanesulfonyl-phenyl)-1H 15 pyrazole-4-carboxylic acid

Exam almig:e P d%%leoqgg la(&;%g&g tp KP@@%&S@E%%%@@@7—3“!?&;9%2010{3 4~

re aratlo 4 containing 4a (5.01 g) was purified by additional refluxing
d]PY“W%?rﬂTenﬁéfﬂ (25 mL) for

N
A\
LN NHz 5 wol Formic Acid
MeOH / \N 2 eq Ha30, (
HzN - 105°C

F 5°¢C to reflux N
—_—

SO,CH;

N S0O5CHg ] S0,CHy
To a one liter, bottom discharge jacketed glass reactor equipped with overhead agitation,
reflux condenser and nitrogen blanket bubbler was added (2-fluore-4-methanesutfonyl-phenyl)-
hydrazine (50.0 g, 0.244 mol) with the aid of methanol (200 mL, 4 vol Eq.). The resulting reaction
mixture was a light slurry and subsequently cooled to -5°C. In a separate vessel was made a
suspension of ethoxymethylene malononitrile (EMM) (32.9 g, 0.270 mol} in methano! (205 mL, 4.1

Vol. Bq.). The resulting EMM/MeOH suspension was added dropwise to the reaction containing (2~
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about 7 h. After each hour of refluxing, a sample was collected. Each
sample revealed the presence of 4a as well as about an equal amount of
i-(2-fluoro-4-methanesulfonyl-phenyl)-5-formylamino-IH-
wpyrasois-dicarboxylic acid amide; however the total amoun®PofibHaMipo1620
decreased during the course 20 of the refluxing until essentially complete

ftuoro-% %@ﬁ%ﬁ%&%@ﬁ g}t%%rﬁ]esu ﬁﬂrﬁ% 51? gﬁ#r%ﬁ%m% 81 Eﬁog%% Qﬁe at about
-5°C. HipyfRR AR A e E?I%FPE @F%rm% FJ%@ n%) %MW@W (@-fiuoro-4-

methan2egid 3G0keNy DR1yBE-tosaf hﬂ)@dﬂmﬁﬂs YOS @by 244 Bhy.s The 89pkHIg Zeaction
mixtureAede %d%@gﬁ:ulil ?or?a%o-ﬁpza‘i Ap&diten E’@Hﬂ@?e dischargeinskeiedigtasSmino-

reactore ada |on refl nden er and.nitrogen
142 ﬂ‘ﬁlﬁn&(&e %%‘OW\;}, a&‘égcp?zp?utz)gr a8 émlees bhen Wabov ok
greaterwwwa%ﬁ’nem@ae@ogomwmw@smh ﬁiﬁélﬁfﬁl%ﬁwe%ﬁ’aﬁ%l"(fﬂﬂﬁofﬁﬁllmﬂs%ﬁ%n).
(<20 toT@%xEﬁ%%ﬁQﬂ;ﬁ%@ﬁH@@ pirreas Adightssirgsan e s Sen ema/samm@d

ase I ad X
e GBS N 4005 ) 0370 o achRael 1300 o A 5 G
dark regtgransirent sefutitng EM Mlﬂﬂé@ﬂ%‘&@&éﬁ%i@ﬁ%é@%ﬂé%&}ﬁ%bﬁéél%l fgetion
was cofﬁﬁ&{d(@ih&ﬂmalﬁdi)g {Be 301MEQ 02 6T SAEGH R T HISRAONIOE BRB ersion of

mterme&*é%e% A meth SP“”%%%%KL chmﬁ 22i05. %@%M&mﬁmmﬁm

tion temperature at e réaction”mixture was then held at
e B A BTGP TP Il - b0t ks amie s
well asiethaneswiony kphemi)-kydrazindhovascansdine dnty pialy-aBp ptgsdt. The
dlsapp?]ar%nc-:m)% 4§ %%‘%M“ﬂ(ﬁeﬁw?&‘&'h Hé%%%‘éu%@ﬂ%}% tﬁf%@ﬁ@@%&%iémd

ours until comgﬁe]zte conversion to intermediate 5-a

amide §ugARRGEIESE THEHE IR DL D fmsif}%\éhafﬁ%fﬁbogﬁvﬁﬂ&f’@ﬁa%ﬁﬁﬂf
the reaiitidif ackebaperchisregroaterithen @8 YooEdéorédCtimd waktitéOmvals theéel Eq.)

was sl%&p&%gdt% Ak 9?&/&1&%’%&9&&% Sl m%%XMMI&ﬁ%WQaWH@ﬁly
maximum jacket temperature of 65C to afford % %f'iﬁrarég 93% e%mns

exotheggit 454 SR ddﬁ‘§§d’f@é8*?h®f¥?ﬁ?ﬂ%“é’&%‘“(‘§é’6 uric
reacticaGithtB1iQ. gIRIRA Buyelpyie|diditias daske e sransaians w@ﬁ@ﬁ Th@ereacﬂon
was alE)QJU&ith & 'i@a}h%%@ot@ﬁh@%&%sﬁﬁﬁh apnkhgkl watibieastan tAaNasto 0-

5°C m@f omplete gaé%% ¥§ei h%ﬁ In%f%%ddgg% nd%"fl uvl&fa grc(ac%g%w%qlg‘g adr% sodium
b;oarb&aaﬂfﬁweb@ﬂ%ldr@ V5 rrelh s rbre R feah 919 15855 oA ATl ater
(1x 140 ﬁmﬁrxgat@@ﬁglﬁtgi"c full house vacuum (<20 torr) to afford 67.4 grams of dried

light t%é?véﬂé?ﬁﬁ;t Zefluoro g'mﬁn %@ta?fe sulfgray- dEIEYE))lI‘Jtl};' YRRl 4 GAMRRR G

as we compoun ne’hour with no unknown
89.2%intermediate (na/z 327 (m + H)+ present. The disappearance of
5-amino-I-(2-fluoro-4-methanesulfonyl-phenyl)-1H-pyrazole-4-carboxylic
Pxam glmq 15 amide and appearance of the title compound was then followed

il the reaction was complete. After
Preparation of 4-Hydroxy-Piperidine-1-Carboxylic Acid Isopropyl Ester (5)

T

H
OH OH

5
To a stirred mixture of 4-hydroxypiperidine (53.8 g, 1.000 eq), tristhylamine (71.8 g, 1.334

equivalents), and ethyl acetate (498.8 g) was added neat isopropy! chloroformate (73.0 g, 1.1966

equivalents) at a rate sufficiently slow to maintain the reaction mixture temperature at 10°—17 °C
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the reaction was complete, the reaction mixture was cooled to 65C and

water (100 mL, 2 Vol Eq.) was slowly added to aid in product

precipitation. Water was added slowly as it was slightly exothermic, also
wrapickadeition will make reaction mixture very thick. Slower BtRign06/001020

maintains reaction stirrability. Higher temperature additions may alleviate

with re@AY HHENG@IRD ems: Thaitaastion e\ esalewesb teastirielilnRdiadkired at

o -25C and was filt . Filtration was guite rapid. Cooling tg.0- y
20 g e 8 B R e W A
minutefdirEwRcicoyisetiv e SBReEBONAbE Teiglie S YES TVRSOVEHL e Histaretize
portionkesTiduiata GigheGuakatas agail feash ettt ovaie hefbrX skhmlg)taneheias

rnight, 65C. full hqu acuym (<20 tor f . of dri
wash. RUEEHCS B2l DT ot L it et
rotary RAaPEHNOFAAYFRIBTREE 2t BE Y PrERSDIE’ S Prelrat atisigigras light amber ol
of 96.84+ydroky Fipeiding:hCarbaeylidAaidutsapy UYL ESIAr.38) 0 @yogavEld MSN %
rcovof} S B0RH G/ A050.85RdaYgYfe of ydroxypiperdine (538 ,

.000 eq), triethylamine (71.8 g, 1.334 equivalents), and ethyl acetate
(498.8 g) was added neat isopropyl chloroformate (78.0 g, 1.1966
equivalents) at a rate sufficiently slow to maintain the reaction mixture
temperature at 10 - 17 C 31 WO 2006/076455 PCT/US2006/001020
with reactor jacket cooling. After the addition had been completed, the

Exampledction mixture was stirred at 20 C for 18 hours. Then water (100 g) was
Prepamddedf difith@Blresuitingtinirtawdonsspbindd i rpySazelindided] befioril tind-
yxoxy].?iﬂpémn\é@r@aﬁ@ﬁ@rﬁt@&d KoprepgpaieBpse was washed with two
00-gram- portions of 20 wt% aqueous NaCl by stirring for,15 n@n\%wo
rpm b@fore separating the aq Y sh. After a final wasR'withjwater
(1RQC-9), the organic phase was doncentrated by distillation orya rotary
ex@po at reduced pressur rovide product (2) (91.1. g, 92.0 %

eld ligiht amber oil of 96.8 % purity by GC. Distillationef this crude

product gt 117-120C, 0.3-1.0 t ave a 95.7 % recovery of product (2)

/S\

o7l " Me
O

Diisopropyl azodicarboxylate (2.9812 Kg, 1.1713 equivalents) was added to a stirred
suspension of (4) (3.8806 Kg, 1.000 equivalent), triphenylphosphine (3.8532 Kg, 1.1671 equivalents),
and 4-methylmorpholine (24.7942 Kg) at a rate sufficiently slow to maintain the reaction mixture at
20-30° C with reactor jacket cooling. The resulting suspension was stirred for 30 minutes at about 25
°C and then heated to 50-55° C for about two hours. A solution of 4-hydroxypiperidine--carboxylic
acid isopropyl ester (5) (2.7164 Kg, 1.15255 equivalents) in 4-methylmorpholine (3.0302 Kg) was
then added to the reaction mixture at a rate sufficiently slow to maintain the reaction mixture at 45-55°
C. About 1.5 hours after the addition of (5) had been completed and then again after another 1.5
hours, more triphenylphosphine (1.4856 Kg, 0.4500 equivalents and then 0.8897 Kg, 0.2695
equivalents) and more diisopropyl azodicarboxylate (1.1445 Kg, 0.4497 equivalents and then 0.6894
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Diisopropyl azodiearboxylate (2.9812 I1Cg, 1.1713 equivalents) was added
to a stirred suspension of (4) (3.8806 Kg, 1.000 equivalent),
winipiernyighdsphine (3.8532 ICg, 1.1671 equivalents), and PCT/US2006/001020
4-methylmorpholine (24.7942 Kg) at a rate sufficiently slow to maintain the
Kg, 0. FRRCIQR-MBHYHR:R0LIE0430 £ VR ISARIRNIABKEEARING I R8URSH NG sintained
suspension was stirred for 30 miputes at about 25 291 n&tg%ggeaatled
at 506&‘; %0_ ) bRHI SRR '%:rx’&ng Smlf%ﬁegxfaerature,t e 6?: ) peak area
ratio wés lgyetentypierididdhe carboxylie cacsidlisepbupybbridhe Bp{RoRIS4TKe o 0-5° C
and sti&i;iz%ﬁﬁaﬁ%i}éﬂ%@é%éQb%%ﬁ?lﬁkﬁl@f@%@@ﬁﬁi@@eﬂﬁo&ﬂ&t wasrtken, added

... to the reaction mixture at a rate sufficiently slow o, maintain the reactio
it GRS O OABBLE LA MUK AHEr RS AR oF (B P B
and theporepleieditaifepthérragaimatielian her b Eehayrs 7Ry cooling to 2° C and
stirrind HPRSNARRASRBIRE LhAGRE keg::0 AR 8aHINARMS ARCWhem G0 VdsKd, with

0,2695 25 equiyalent d more dii ' vl 1,144
st L o e O D AR et auc
then reprgsplissg Gosy Oeitine absriyter s @8 HieHs RS} iNdre’add e tHas thet
temperRACUONFOIXILY Bowhi I €lit eantimIBfdproammaaintaiiededi GAKREICD, Wdthed with a
2*C m%x%%to%%gag{g eﬁ%&?{g&’% %"i{ %I?cit JJQ%; E?%@ ﬁ@éﬁ{r&éhﬁe@&) cgﬂgtdl}lx? xlvg} t at

eak area ratio was greater than 9:1, and the product was crystallized by
70° C, 6d6ling theroude oyt e 4608 Bec Tdeivtifting at that temperature for
ah%hf@ﬂfeﬁ@iufﬁy%r&@r@w&uﬂ@@aﬁmﬁi&&hm&ﬁﬂfﬁéeﬂimw Sctitte except
for the S U RAMRTROONNE (8380260, Ca:AE IPGIMNASH (d Btk

ambient temperature), a recrystallized from 4-methylmorpholine

Ry droxgipymdisek o S UHOES B BIOAHY () 2B Rrahaneagapitfy and molar
efficietempRkatiepio caballitivm botesiod heniecryisiallizedqrotiictuwias ke red,
1‘eplacég%§}§sgl I Byéamgmé’rm%QMQ Qﬁd(ﬁq%gg’sglgm% £R AROIHER Nt W R Gl oher

t
( ICd, ambient temperature), and then recrystallized from boiling
overalbield|ere coisHE PIBREY BEsbHg to 25 C and stirring at that 10
temperature for about 18 hours. The recrystallized product was collected
Examg% filtration, washed with a 2 C mixture of absolute ethanol (7.657 Kg)
and water (3.8276 Kg), and dried to constant Weigrﬁ% at 70C,<. 40 '{p%gié(;)ne

PrepagtORe o {e s RebateeRiog AR L rasde ol

{7y conducted using a similar manner as described in this example except

0O Cl
HN N=
o gy
N™"Sy7 NT N
F . F
:
4 o’/‘g*nne 7 07l Me

POCI; (379.1g, 2.59 mol) was transferred under nitrogen to a 1L round bottom flask fitted
with a mechanical stirrer, a condenser and a tube connected above the condenser filled with a drying
agent (drierite). 1-(2-Fluoro-4-methanesulfonyl-phenyl)-1,5-dihydro-pyrazolo[3,4-d|pyrimidin-4-one
{(4) (100g, 0.324 mol) was added to the reaction vessel, the contents were stirred, and a slurry was
obtained. Dimethylformamide (DMF; 9.43¢, 0.129 mol) was added, and the reaction mixture was
heated to reflux (oil bath set at 130 °C). After refluxing for 3 b, an additional amount of DMF (9.43g,
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for the use of THE as the solvent and portionwise addition of
triphenylphosphine, DIAD, and 4 15 hydroxypiperidine-I-carboxylic acid
isopropyl ester (5), which enhanced stirreability and molar efficiency. The
wimediplg esgstallization operation from previous iteration of tRETECHIMIHY20
was replaced by a single crystallization in alcohol and aqueous solvent

0.129 ﬂmﬁ%@aﬁ@&hmmgkﬂ@ﬁ%w@&@mﬂe\ﬁi @6 B0 S ONSISIEREPBARGIDF cooled

t (6)..20 Exam re aratign o
1055 G R R Lk Ry s ke e =
precipitaty Procbipi@ANhigNwvay ipglpiq hydj*@aMé 7%#@%@@@1131@1@ 197 2.59
dmpw@aqt)divaﬁ transterses wnadgrhilr ageRtomlls tat getRoltoe fask fitiestrabe
was ke% f@‘c?%fa%e(ﬁﬁ' 1ol Candens %%5‘%%&6‘3% SPNNeLteakgye the

enser aar ing ag ent

methaqeezlﬁvnxbahmyﬁhéfﬁaméﬂﬁ@ﬁyMW)ni @)&m%}%zﬁﬁatﬁﬂ&%%eaﬁ%w
was isdlafbdOmeriitdlich00ye 8R4m0 howaatided-adbentiasiiant vessel vie water (2

X 500 f&%ﬁ&s ﬂ%&gﬂg@ée a{%%@é%% was ehtaned,pPimetiyiormamids .

was addéd, and the reaction mlxture was
“eunalhergtéaf%ﬁl?éﬂ&lﬂfdﬁ’ﬁﬁa‘ﬁf‘é@ﬂ ey YIRS R SRS O 3 3 AisebiattiBnal
methylamountied BO0mI9. 480, 133 MMOANE6 0746 485 @THISROOG/BIHDAG0HR9

matenm‘) \’F@?aﬁgﬁjﬁ) dﬂj %59%&&9@% mixpeas eiped Eﬂ[oﬁepw@rr&r!a@@@y

then gradually cooled to 55 C. Subsequently, acetone (270 mL) w
rotary B PEHHECHE S U CHIGE (D %%a& it A e
filterecoibtatirel( isitd 9066 . iSTTBeeh iy s g tfilrateavaseuehbhed (Byulker
400 Mﬂ-?‘ﬁ:‘[ﬁr 158 &d%'%l 1 W@(W@f%&lfﬁ b )owith, SETNoHDYHAG BE, -
quench, the internal temperature 5 was kept at 0 C or below by cooling
SOzC%tﬁ%ﬁ 1 JBIRHRRR A hORE LA AIBRo-I- (2-fluoro-4-
metlranesulfonyl-phenyl)-1H-pyrazolo[3,4-d]pyrhnidine (7) crystallized out
Exam fetge guenched mixtures was isolated by filtration. The SO|IdS from both
iltrations were combined and washed with at%% @F{ } %
A“"“‘éﬁﬂé‘iﬁﬁ%"ﬂfﬁﬂGﬁjﬁ%ggﬁﬁﬂrﬁﬂegﬁa%f% V\é? R L] e itrate
d]pyrimédinrieyitrgl]-Piperidashiechsotivdiosié e e dsdvernight at room
tempegature and dissolved in 10 methylene chloride (600 ).
resulting mixture was filtered ng/ ny residual starting imatefial (4).
HeXan 0 rnL) was added to b!"ne filtrate and methylene chlbgde was
re 8\/ bywrotary evaporaﬂogﬁﬁjer reduced pressure. Produgt
crystallizédl from the hexane sgQlutigh and was filtered to obtajr(7) (959;
(

90%). HPLC apalysis, 99.26% (purity, by peak area); 1H NMR (Broker

400 M C13) 8 8.88 (s, IHAr-H), 8.46 (s, 1H, Ar-H), 7.86 (m, 3H,
Ar-H), , 3H, 15 S02CH3)gmass spec. (electrospr |z 327
(MTH). -
S N N
%1 ~Me
© F
7 ©
28~
o7 Me
o}

Toluene {1.6 L) was transferred to a 4 L jacketed reaction vessel fitted with a mechanical
stirrer, nitrogen inlet and a temperature probe. 4-Chloro-1-(2-fluoro-4-methanesuifonyi-phenyf)-1H-
pyrazolo[3,4-d]pyrimidine (7) (97.0g, 0.297 mol) was added with stirring into the reaction vessel
wnder nitrogen, and a slurry was obtained. The carbamate, 4-hydroxy-piperidine-1-carboxylic acid

isopropyl ester (5) (66.57g, 0.356 mol), was added at room temperature. The reactor was cooled to 12
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Example 6 Alternate preparation of
4-[1-(2-Fluoro-4-methanesulfonyl-phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-4-yloxy]-piperidine-l-carboxylic acid isopropyl ester (6) Cl 0~0\
WO ZPPMTYE0~0" NFY ONON 0SMe NNOF 76 OSM&Cap§2006/601020
Toluene (1.6 L) was transferred to a 4 L jacketed reaction vessel fitted
°C and waitfum reredhoamidal 3108 Gfidcogeln waletddnd) eitteniperatiihe jptobg temperature

gt 3‘-’1‘1&1%/ 91}81'9593& @3@&@@1 f@hﬁ%ﬁ%ﬁﬂ'f%&ﬁ {ﬁla%w)léﬂenlperature was brought down to
2325 9yrazolo[3 A-d]pyrimidine (7) (97.0g, 0.297 mal) was added with sfirrin

o B &ASH O B EE Sa TR A EHT ﬁlaﬁé AN S STETHS 1092 BHSHEYC 156>
The pracd@ibaintate, hehydroxympipesidindilbaetboagpd wdid@Beisopio pﬂ)e%twﬁ)by

water (é@@ '5%6%119) 3n8 GQ&D@’V@E&%@ QJ&Q@%%&H&%@HH reppEREJEQHE r\’)\@a%t was
oqled to 12 34 WO 2006/076455 PC 20 6/00 020 g
slumecf %iegeg ﬁ%e t e

UG 7 BEY T IES AT AR SN i
filirate team perraslirébe rerdiral Isp idarodisi o o dssoBedue ridlamng othHe i IF)hemime
resuhniﬁ@é&}%bﬁﬁﬁaﬁ%f@sw{ﬁw&? QB SaMBerdRrd S The h@Ee@FHARANIXNR:

T S R L R

precipl a e reac ion mixture was filtered, washé

gof prqgee G&Mi o WEHbyalwistef{D 080D hymea&m@acﬁlw&[@wwm htat
CDCl,y 98mtamperatiie. sﬁbqsdre%a@bdvmeqHQMae Isjugrseqnm @chidﬁopmbkm

1, O AN i WSt St POl Wh s R

CHz-), E€D K 238, 1§ Handithé (el IW@%M)MWL@WW#@ 'z 478

(M+Eroom temperature. The product (6) crystallized out and was isolated by
filtration and dried overnight in a vacuum oven at 40 C, 20 torr to provide
105.5 10 g of product (6) (74%). HPLC analysis, >99% (purity, by peak
a¥aspuHIRER At BAY Ié g OO wiEeE; oPE®) 1o tRospdescritad hgugy, v lBbe @pparent

to thosttkiddhh) i1 93 £ 31 fddathe AR & ifionl Hudﬁn@irﬁ?caﬂo%a(m&hﬁended to fall

within % 63%()%!?:: th'% %ﬁge gdlci(rEiilms Eagl rezfe)t’er:;)ces thgq]inztkle plce:.J;_| gt Jpghga%éﬁ ig

incorporated herein by reference in its entirety.

35



-.CH2-), 1.87 (m, 2H, -CH2-), 1.27 (d, 6H, J=8 Hz, CH -CH-CH ); mass

spec, (electrospray) m/z 478 (M+H). 15 Various modifications of the

invention, in addition to those described herein, will be apparent to those

What i skilled.in the art from the foregoing description. Such modifications are

atis gl dSided to fall within the scope of the appended claims. Each

1. Agierascfociegannthe orasent ap fhcatibnlis incorporated herein by
reference in its entirety. 20 35 What is claimed is: 1 A process for
preparing a compound of el lkal: R2 NnxRs (R)YMOR10 R5N
R14 R16 R15/R17 R13 | vidt€rein: R1is C1_3 alkyl, C14 alkoxy,
carboxy, cyano, C1.3 haloalkyl, oyhalpgen; Rz is -Rza CR2sRz6C(O) Rza
_C(O)CRzsR26 R24, G(BJRz#TRzsR16C(O)NRz7_R24
NR27C(O)CR25R26_R24 -C(O)NR2s_R24, NR25C(0)-Rz4,

(S)INR2s_R24 -NR25C(S)-R24,
-C(S)0O-R24, -OC(S)-Rza -CRA M, or _S(0)2_R24;R3isH, Ci_s
alkyl or C3.7 cycloalkyl, wherein B3 i‘é alkyl is optionally substituted
with C14 alkoxy, C3.7 cycloalkyl, or he eroaryls; Rs and Rio are each,
independently, H, C1_5 acyloxyRG24-atken !' C14 alkoxy, C:_8 alkyl, Cl.a
alkylcarboxamide, C2-6 alkynyl, C14 Isulfonamide, C14 alkylsulfinyl,
Cl-4 alkylsulfonyl, Cl.a alkylthio g4 s#yTuggyl, amino, C14 alkylamino,
C2.8 dialkylamino, carboxamide, cyangsC3.6 cycloalkyl, C2.6
dialkylcarboxamide, C2-6 dialkylsulfonamide, halogen, C14 haloalkoxy,
-C14 haloalkyl, C14 haloalkylsulfinyl, C14 haloalkylsulfonyl, C14
Wizoatkylthio, hydroxyl, hydroxylamino or nitro; wherein said C2.6 alkenyl,

Cls aﬂ“ﬁg &Zqzﬁkyl, C,4 alkoxy, carboxy, cyano, C,.; haloalkyl, or halogen;

R? is -R*, -CR¥R*C(0)-R*, -C(OYCR¥R*-.R¥, -C(0)-R*, -CR¥R¥C(O)NRY-R¥,
NR¥C(O)CR¥R¥-R¥, -C(O)NR¥-R¥, -NR¥C(0)-R¥, -C(O)O-R*, -OC(0)-R¥,
C(S)RY, -C(SNRPRY, -NR¥C(S)-R, -C(S)O-R¥, -OC(S)-R¥, -CR¥R¥-R¥, or
-S(OR-R; o |

RisH, Cs alkyl or C;.y cycloalkyl, wherein said Cy g alkyl is optionally substituted

with C,4 alkoxy, Cs.» cycloalkyl, or heteroaryl;

R’ and R’ are each, independently, H, C,.; acyloxy, Cas alkenyl, C,4 alkoxy, Ci.
alkyl, C,4 alkylcarboxamide, Cy¢ alkynyl, C,4 alkylsulfonamide, C; alkyisulfinyl, C 4
alkyisulfonyl, C,4 alkylthio, C,4 alkylureyl, amino, C,_¢ alkylamino, C,.5 dialkylamino,
carboxamide, cyano, Cs. cycloalkyl, Cos dialkvicarboxamide, C, dialkylsulfonamide,

. halogen, C;.4 haloalkoxy, C,4 haloalkyl, C,.4 haloalkylsulfinyl, C;, haloalkylsulfonyl, Ci4
haloalkylthio, hydroxyl, hydroxylamino or nitro; wherein said Co¢ alkenyl, Cyg alkyl, Cou
alkyny! and C;¢ cycloalkyl are optionally substituted with 1, 2, 3 or 4 substituents selected
from Cy.5 acyl, Cy.5 acyloxy, Ci4 alkoxy, C;.4 alkylamino, C,4 alkylcarboxamide, C;4
alkylthiocarboxamide, C;4 alkyisulfonamide, C,4 alkylsulfinyl, C,4 alkylsulfonyl, C;4
alkylthio, C,4 alkylthioureyl, C;.4 alkylureyl, amino, carbo-C,.s-alkoxy, carboxamide,
carboxy, cyano, Ca¢ dialkylamino, C,¢ dialkylcarboxamide, C,, dialkylthiocarboxamide, Cy4
dialkylsulfonamide, C,4 alkylthioureyl, C,., haloalkoxy, C,., haloalkyl, C;.; haloalkylsulfinyl,
C;.¢ haloalkylsulfonyl, C;4 baloalkyl, C,.4 haloalkyithio, halogen, hydroxyl, hydroxylamino

and nitro;
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alkynyl and C34 cycloalkyl are optionally substituted with 1, 2, 3or4
substituents selected from CI-5 acyl, C1_$ acyloxy, C1.4 alkoxy, C14
alkylamino, C14 alkylcarboxamide, C14 alkylthiocarboxamide, C14
alkylsulfonamide, C14 alkylsulfinyl, C14 alkylsulfonyl, C14 alkylthio, C14

alkylthfoureGh- e Gy REESH RRHAS it G218V alkend kemirh Sxamiiaays Crs
ﬂﬁi?(@sy,aﬁmﬁb in6,23, ¢l iakgydansonem Ikﬁ.&-%qiaﬂsylmaﬁxaﬁwﬂhl'( aeﬁ@gl a]liynyl, Cia
jal loca amj -6 dialkyls amide, ylthioyreyl, C14 ‘
e o e, O SRR o A i o1«
- dedntrloaniiyh. @viswlogiitbiinidore parhgdfoxglkdwd rekydanmiids, carboxy,

.%IQJB j i;ég. % ,l Ig . i ,I 3 G y. i . g
’fi’%@; ey a}‘@gﬁ%ﬁéEﬁ?&%ﬁaﬁ?ﬂﬁ%&ﬁ%ﬁ&?

ARSRATH SR s TERREIn (- I9e ki CarohioRitY: ©r-4
ialoglyilénifihyG T4 aikyisiglfoniin@.CaikiithatGihio, doyithioie fetGdoyclic-oxy,
@ééyé,u;@yésa@am@@Jﬁ&t%wm%@@m@g%9&@?&9{5&% Hycrony i,

. carboxamide, carboxy, cyano, C3.7 cycloalkyl, C3.7 tycloalkyloxy, C276
ChamzavRina ko R ey Rbsh caifReRm 9. e frmitcptidi € Ahist,andh isrein said
iV C 14 halsa e 14 gl i heicrocyclic,
alkylsulfinyl a onyl., 4 aloalkylthio. heterocyclic,
R D i R L MR b e
Helleleamtchrspiclin desstpbysiicorabanyl.dieterspcidatksioph embrysyheney |,
iy e B S P ARG i
cylsulfonapnide, ClI-4 alkoxy, a allcylaming :
%gu' PR emfk gtﬂ%#ﬁf‘@?&%rkﬁffﬁi& iffin o< 2lkoynyl, Cru
alylsalfomainidy) (028 dalkyldrntinelkdtetfoytiC; Saisttdydlic, cdiddarsyl, carbo-
CIERORLY . ABSAR 0L A3 COPY sugst 2
sil]sbstitugn%s selecte%f from C1. ac}/(lz,gg%%aag%yk}{%ﬁi é,%g%t‘?%%é&%%’gﬂ
digkegslaming, Coialidiearmremidfintiiesen Qiaia infrae MRl MkyAy |,
ifaibdikaliyino0anideslislsdiptllsTilimylodld At HedHtamyl Hedrdoabiylthio,
C14 alkylureyl, carbo-.C1l.6-alkoxy, carboxamide,.carboxy,.c , C3,,
R R e R R
aivlrarieanareida Hiieach AgreallCstiaiedkiky, i ] sintifoeniaseiestgt from Ciy
analopdaiauliagk- Gl .4 haloalkylsulfonyl, C14 haloalkylthio, heteroaryl,
heteragygclic, hydroxyl, nitro, phenyl, and phosphonooxy; and wherein
said C1., lélﬁﬁ %{lr?ao ééi%mé“llﬁ}érboxamide are each optionally substituted
with 1 to 5 substituents selectegifro I-4 alkoxy and hydroxy; or RI3 is a
group of Formula (A): yP r RR2® R15, R16, and R" are each,
independently, H, C1.5 acyl, C1.5@cyloxy, C2.6 alkenyl, C1.4 alkoxy,
C1 8 alkyl,C1.4 alkylcarboxamide(,zgz.G alkynyl, C1_4 alkylsulfonamide,

Cl4
R R™ R and R" are each, independently, H, C;.s acyl, C,.s acyloxy, C,.¢ alkenyl,

Ci.4 alkoxy, Ci4 alkyl, Ci4 alkylcarboxamide, Cs4 alkynyl, C.4 alkyisulfonamide, C,4
alkylsulfinyl, C,.4 alkylsulfonyl, C;,4 alkylthio, C,4 alkylureyl, carbo-C,_¢-alkoxy,
carboxamide, carboxy, cyano, Cs.y cycloalkyl, C, dialkylcarboxamide, halogen, C;4
haloalkoxy, C,4 haloalkyl, C,4 haloalkylsulfinyl, C,4 haloalkylsulfonyl, C,4 haloalkylthio,
hydroxyl or nitro; or

two adjacent R, R”, R’ and R together with the atoms to which they are attached
form a 5-, 6- or 7- membered fused cycloalkyl, cycloalkenyl or heterocyclic group, wherein
said 5-, 6- or 7- membered fused group is optionally substituted with halogen;

R¥is H, Ci.s acyl, Cog alkenyl, Ci alkyl, Cy4 alkylcarboxamide, C.¢ alkynyl, C4

alkylsulfonamide, carbo-C,¢-alkoxy, carboxamide, carboxy, cyano, Cs.; cycloalkyl, Co¢
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alkylsulfinyl, C1.4 alkylsulfonyl, C1.4 alkylthio, C1.4 alkylureyl, N
carbo-C1.6-alkoxy, carboxamide, carboxy, cyano, C3_, cycloalkyl, C2-6
dialkylcarboxamide, halogen, C14 haloalkoxy, C14 haloalkyl, C1-4
haloalkylsulfmyl, C14 haloalkylsulfonyl, C14 haloalkylthio, hydroxyl or
finbelororeaidadeingn dermarvRaeheity Rerd wepsetesaid ieigreantbenshenyl is

dpshtlﬁlanp@mﬁm@hﬁa@hedtéqrm@tﬁae&a %Jcté@i‘%[géisféﬁé@rﬁw?ﬁgrﬁ!ﬁ%ﬁ%ﬁ amino,
yc en etero whper sal or mempnere
Sh e R A R R
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alkylsutfer 'ée %Q'c CealbRxy, &éﬁ?@%@@}%ﬁ%@éﬂ%@
cycloalkyl, C écarboxamlde halo l%qgen Heteroaryl or phenyl, and
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ected.irom.the gro onsisiin a X

A, SRS P SRR o Sy s bosamide, C;.
saﬂli@ilmﬂtb@amm cemmsummma@ﬂwmwn yls @loglkoxy, Cy
nAlEYISUIEOD Ha GaHA AlldibiocC nd aliyitieurayk CLdialiurey nagy Ith,

carbo-Cl.6-alkoxy carboxamide, car oxy, cyano, C3.7 cycloalkyl, C2-
h&faﬁs‘Mﬁﬁ%@@ﬂ Wﬁfﬂi}#ﬁa‘?ﬁ%’%ﬁ%@“‘tﬁm‘é eRdIRYBcarboxamide, cze
dialkyBtIfRfamid, &it4=alkyititspendyli€ Hohaloadkaty, C14 haloalkyl,
Cl4 Iszi\ll Ikyl u&ﬂr&yl .C14 haloalkylsulfonyl, C14 haloalkyl, C14
haloalkylthio, alogen heterocyclic, hydroxyl, hydroxylamino, nitro, and
phenyt IRQBF RB28d4nd R2' are each, independently, H or C1.8 alkyl;

mis0, I 3nd. Pkfks SisODardspaideiang [ arergach, independently, 0, 1, 2 or 3;

said process comprising reacting a compound of Formula II:
0]

HN R‘io
Rsfl\- / \N
[ -

N
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10

said process comprising reacting a compound of Formula ll: 0 HR1D N

R5N/'N N~R14 R16 R15R17 R13 Il 38 with a compound of Formula
lll: R2 N (R)m n R3 OH lllin the presence of a trisubstituted phosphine
and a.compound having the Formula A: O ROO h]' HYO'R" O A'

Wiersrmrevad @frospalaHEn, independently, CI-10 alkyl or C3.7 cycloalkyl;

to form the compound of Formula I. Qz The process of claim 1 wherein
said trisubstituted phosphine is trlphe\p hosphine. 3. The process of
claim I wherein R" and R" arz(g).eth_pro -yl. 4. The process of claim |
wherein said phosphine is added ik twglor more portions. 5. The process
of claim 1 wherein said compoundR Formula A' is added in two or more
portions. 6. The process of claim I'wiétein said reacting is-carried out at a
temperature of about 35 to about g C. 7. The process of claim 1 wherein

d reactin carried. out in.a solvent. 8. The process, of clalm 7 Whereln
sa|§ Erﬁivenﬁs &g ecgetc'it‘tl ant itk 13.1‘? % %‘Hﬁ?ﬂﬁ%ﬂn ﬁ?\
toluene, acetonitrile, proplonltsﬁotetrahydrofuran N- methylpyrrolldlne or
a tertiary amine. 9. The ﬂ?bcs &gﬁlﬁtr&wgerem said tertiary amine is
4-methylmorpholine.

A

wherein R’ and R** are each, mdependently, Ci 1w alky! or Cs.7 cycloalkyl; to form the

compound of Formu}a L

The process of claim 1 wherein said n'isub_'st'ituted phosphine is triphenylphosphine.

The process of claim 1 wherein R’ and R’ are both pr'ep-Z-yl.

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

The process of claim 1 wherein said compound of Formuia A* is added in two or more

- portions.

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

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

The process of claim 7 wherein said solvent is selected from dimethylformamide,
dimethylacetamide, toluene, acetonitrile, propionitrile, tetrahydrofuran, N-methylpyrrolidine,
or a tertiary amine.

The process of claim 8 wherein said tertiary amine is Lmethyimorpholine.

The process of claim 8§ wherein said solvent is THF.
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11.

12.

13.

14,

I5.

10 The process of claim 8 wherein said solvent is THF. 39 11. The

process of claim 1 wherein the molar ratio of compound of Formula A’ to
compound of Formula Il is about 2:1 to about 1:1. 12. The process of

claim | wherein the molar ratio of trisubstituted phosphine to compound. of
HOerRtReess iof slsbud avhereimBgundlar r4®) Fheppocsssitietaim A heseibound of

the-moedar 1atiQefcomapunrd.ef Formula Il to compound of Formula Il is
about 1:1. 14. The process of claim 1 wherein: R2 is -C(O)0O-R24; R3 is

H; R5is H; R'is H; ,R13is C_5 acyl, C_6 acylsulfonamide, CI.5 acyloxy,
Chetaitasnyf, imdl atkerey Gib-trodkyhtic bhabytamis® phedphine to compound of
alvicarpoxapyde. p[04a§ilj§<ylfhliocarboxamide, C2.6 alkynyl, ClI-4
alkylsulfonamide, C1.4 alkylsulfinyl, C1:4 alkylsulfonyl, C1.4 allcylthio, C]4
alkylthioureyl, C14 alkylureyl, amino, arylsulfonyl, carbamimidoyl,
GayoeCi{salkehim Carhevmtie s RAor CYABBui 3 EYRIRANN «GRund of
&Y ki\ﬁqu 0CL:I?IEjldialkylamino, C2.6 dialkylcarboxamide, C2.6 :
dialkylt |ocarBoxar'nide, guanidinyl, halogen, C14 haloalkoxy, C14

haloalkyl, C14 haloalkylsulfinyl, C1 4 haloalkylsulfonyl, Cl_4 haloalkylthio,
Teéeneeyalier Hateiogysligaoxy, heterocyclicsulfonyl, heterocyclic-carbonyl,
hetero%r;ylé rt‘e@r‘fggjg!ca_rbonyl, hydroxyl, nitro, C4.7 oxo-cycloalkyl,
phenoxyz,lpﬁe , stilfonamide, sulfonic acid, or thiol; R14, R15, R16, and
RIZ ar&eidh, independently, H, C2.6 alkenyl, C 14 alkoxy, Cl-s alkyl,

'C2.6 afiypyl, cyano, halogen, C14 haloalkoxy, C14 haloalkyl, hydroxyl, or
-nitro; n is 1; and misO. 15. The process of claim 1 wherein: R2 is _
-C(O)C&R?zﬁ; R3is H; Rsis H; RIb is H; Ri3 is methylsulfdnyl; R74 is F;
'R'5, RS, il Rty € qashisdifdnadite 0P80 ¥x$ 0,  alkenyl, C,., alkoxy, C; 4
alkyl, C;. alkylamino, Cy alkylcarboxamide, C,.4 alkylthiocarboxamide, C, alkynyl, CM.
alkylsulfonamide, C, alkyisulfinyl, C;.4 alkylsulfonyl, C,4 alkylthio, C,4 alkylthioureyl, C,4
alkylureyl, amino, aryisulfonyi, carbamimidoyl, carbo-C, g-alkoxy, carboxamide, carboxy,
cyano, Cs.; cycloalkyl, Cs.y cycloalkyloxy, Co. dialkylamino, C,. dialkylcarboxamide, C,4
dialkylthiocatboxamide, guanidinyl, halogen, C,4 haloalkoxy, C,4 haloalkyi, C;4
haloalkylsulfinyl, C;.; haloalkylsulfonyl, C; haloalkylthio, heterocyclic, heterocyclic-oxy,

heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarylearbonyl, hydroxyl, nitro,

Ca7 oxo-cycioalkyl, phenoxy, phenyl, sulfonamide, sulfonic acid, or thiol;

RM, RY, Rw, and R" are each, independéntly, H, Gy alkenyl, Cy alkoxy, C;.¢ alkyl,
Cs alkynyl, cyano, halogen, C,., haloalkoxy, C haloalkyl, hydroxyl, or nitro;

nis 1; and

mis{.

The process of claim 1 wherein:
R is -C(O)O-R*,
R*is H;
R®is H;
R" is H;
R is methylsulfonyl;
RMisF;
R, RS, and R" are each H;
R* is prop-2-vL;
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16.

17.

18.
19.
20.

21.

22.

nis 1; and mis0. 16. The process of claim 1 wherein said compound of °
Formula 11 is prepared by the method comprising reacting a compound
of Formula IV: NC R10 H2N N,N R14 R16 R15 &R17 R93 IV with
R5CO2H to form said compound of Formula H. 17. The process of claim
16 furtfd? Efffprising sulfuric acid. 18. The process of claim 16 wherein
said reaciing of said compound of Formula IV is carried out in the
presence of aqueous solvent. 19. The process of claim 16 wherein said
reacting of said compound of Formula IV is carried out at a temperature

- bhapmaesoieapouriaeiCsabc oo et Esrotuiding PeRererbirRBG 24

ipRpRMidecimolal awass selalivaiorsaid compound of Formula IV. 21.
The process of claim 16 wherein RS is H,22. The process of claim 16

wherein said compound of Fo a VR prepared by the method
comprising reacting a compound ¢gf Farmula V: HN'NH2 R14 R16 R15
R17 R13 V with a compourié:® mblia VI: 41 ROIRtO NC CN VI

compound of Formula IV. 23. The
StpdQROT compound of Formula V is
pss of claim 23 wherein said

wherein R is C1.4 alkyl; to forrq sai
process of claim 22 wherein g
carried out in an alcohol. 24. Th

v
with RSCOQH to form said compound of Formula [I.

The process of claim 16 further comprising.sulmric acid.

The process of claim 16 wherein said reacting of said compound of Formula IV is carried out

in the presence of aqueous solvent.

The process of claim 16 wherein said reacting of said compound of Formula IV is carried out

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

The process of claim 16 wherein R*CO,H is prévided in molar excess relative to said

compound of Formula [V.
The process of claim 16 wherein R’ is H.

The process of claim 16 wherein said compound of Formula IV is prepared' by the method

comprising reacting a compound of Formula V:

JNH
HN 2
RM RTG
R15 R17
R13
Vv

with a compound of Formula VL
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23.

24,

25.

26.

27.

28.

29.

30.

in the absence of a base. 26. The process of claim 22 wherein the molar
ratio of said compound of Formula V to said compound of Formula VI is
about 1:I. 27. The process of claim 22 wherein said compound of Formula
V and said compound of Formula VI are combined at a temperature of
about -20 to about 10 C. 28. T B of claim 22 wherein R is methyl
or ethyl. 29. The process of claim #2 wherein R10 is H. 30. A process for
preparing a compound of FormylerT™R& N In R3 (R') /O N R10 R5--~\
NN N Rt4 Rts R95/R17 R13 | wherein: 42 R1 is C.3 alkyl, C14 alkoxy,
carboxy, cyano, CI-3 haloalkyl, or halogen; R2 is _R2a
WERPSR 260 (@K da forierd Resresd REEPmoB Y VR2a
_CR25R26C(0O)NR27_R2a _NR27C(0O)CR25R26_R24 C(O)NR25-R24
R25CC(0O)_R24 .24 () 24 -d(5)-R24 -C(S)Nj25-R24  NR25C(S) R24,
TR s oR GEAL  EH JEIRIAE P AP 4 PR o i outinan

rbhglalkyl or C3.7 cycloalkyl, wherein said C.8 alkyl is optionally
substituted with C1.4 alkoxy, C3.7 cycloalkyl, or heteroaryl; R5 and R10
are each, independently, H, CI-5 acyloxy, C2-6 alkenyl, C14 alkoxy, C1.g
Bryrreeass AikiadsoxBTRte e slgchplyniie®anela kylsulfonamide, C4
alkylsulfinyl, C14 alkylsulfonyl, C14 alkylthio, C14 alkylureyl, amino, C-4

ino [ inQ id ano cycloalkyl, C2.
LA, GRS R R R O e
i s #hareafaf adase-haloalkylsulfinyl, C1.4 haloalkylsulfonyl, C14
haloalkylthio, hydroxyl, hydroxylamino or nitro; wherein said C2.6 alkenyl,

fres e T DU ToolaPratts o 6o Sontpoand oF Fofmula o said.

compound of Formula VI is about 1:1.

The process of claim 22 wherein said compound of Formula V and said compound of

Formula VI are combined at a temperature of about -20 to about 10 °C.
The process of claim 22 wherein R is methy! or ethyl.

The process of claim 22 wherein R' is H.

A process for preparing a compound of Formula I:

wherein;



from C1.5 acyl, C.5 acyloxy, C.4 alkoxy, C4 alkylamino, C4
alkylcarboxamide, C14 alkyithiocarboxamide, C14 alkylsulfonamide, C,
alkylsulfinyl, C14 alkylsulfonyl, C4 alkylthio, Cl.4 alkylthioureyl, C14
aIkyIureyI amino, carbo-C.6-alkoxy, carboxamide, carboxy, cyano, C2.8

dialkyl&mihe; @ﬁ%‘ &a@l@mmﬁm@mm @laIWﬁM@daﬁbb?éQWde C2-6
ﬁ'ﬁ'kﬁ'w'@%&m R e o *f;ff‘%’?@?k NRAR™,
a Ifmy, yisulfo oa aloa io
B R R o R e S i R
AR OREEINE R 5 HRIOK)- R, efraﬂéémff,cma:@u@%y -CREE @Ky lor

il? gliylamino, C1.6 alkylcarboxamide, C1.4 alkylthiocarboxamide, C2.6
y

nyI C14 alkylsulfonamide, C-4 alkylsulfinyl, C14 alkylsulfonyl, C34
alkythib, i Gk plpctveyt esionliahytas, S skl

ﬁamammm@ylcgza&pa@h@ allﬁ@aeyoﬁ@[poxamlde carboxy, cyano, C3.7
cycloa 47 X yam no 6
dlalkylégr x%m a&?h 5?%‘&‘?%1 i’i} ’éy%fiér‘?% sk Rl Cre
- iy ﬁmﬂm&@ybmd@aﬁalk%mh&hamf%m% @wlkylsulﬁnyl Ciu

- fijealsuliandiGid hatoalkdfhiesynetetasyelic aﬁ?IﬁE@@/C@fg eiﬁrkyiammo,

ARt SRR e RN B SRR e

. TsddigmicCac ik loatithiol; @Q@Wwﬁaimﬂ@tlkﬁiadﬁh}ﬁ: Kb.cejteilfondimgle Ci 4
iz AR, Q}d;ﬁ kxb&:&é‘dé‘&}{@@ﬁlﬂu%@eﬁl'&{lél&ﬁgm £ cCalicyl, Cos

alkylsulfora/ a Ithio, arylsulfonyl, carbamimidoyl

e OPaBRH% EREEPE S lhétéraawpbaﬂaﬁawamed
raylsaﬁaé cingmﬁlbxﬁm;ﬂmmg:k\m langaﬁammwmmtﬁmmém
0 alke
e g RO SR S e
e@mﬁamﬂsuHiﬁﬂ&@gr%'hIﬁwakmdhwmmkﬁﬂhmcmﬂlamym@m@m
&ﬁ?@k%&@fg@iamjﬂmffr@%aWG g%%ﬁ@@%mky?ﬁ&arboxamide Cas
/ 0 ialkylca | alo
R Erha e PSRN i §F Ry s Plod tuliny.
mamdwlsmmmmmad&}mmdmmw@m hhiewmbydim;yihwdmxyd},amwo
grﬁmghenyl and phosphonooxy; and wherein said CS-7 alkyl and C34
aIkyIcargoxamlde are each o] tlonally substituted with 1 to 5 substituents

select&d FO-CEH: SRSy SHEPTATBI G 6 PRASE SorBRiprsh Fordlipg S
4818 (MAI}Q%%@RQBi%fhﬂﬂid%ﬁﬁiﬁée@a@lfkynﬂeﬂemﬂﬂﬂe IZL 51D/, Cry

lox .k I
iﬁxﬁ%%%oxa%ll X?@%‘ﬁk@#y}# %’ ﬂ(h%s%lffg IBi 1&14? sy ﬁ“ﬁ}eﬁ,}’ C1s
@qlmeﬁrkmrmi@ﬁwlmfhw@@wlawhﬂﬁyw éﬂfﬂw carigiREey carboxy,
cyano, C;.; cycloalkyl, Cs.s cycloalkyioxy, Co. dialkyvlamino, Cy¢ dialkylcarboxamide, Cy

|p@ﬁ9pally substituted

dialkylthiocarboxamide, guanidinyl, halogen, C, haloalkoxy, C;4 haloalkyl, Ci4
haloalkylsulfinyl, C;4 haloalkylsulfonyl, C,4 haloalkylthio, heterocyelic, heterocyclic-oxy,
heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarylcarbonyl, hydroxyl, nitre, |
Cy7 oxo-cycloalkyl, phenoxy, phenyi, suifanamide, sulfonic acid, or thiol; and wherein said
Ci.5 acyl, Cy.¢ acylsuifonamide, C, 4 alkoxy, Cl.g alkyl, C,, alkylamino, Ci
alkylsulfonamide, C;4 alkyisulfonyl, C,4 alkylthio, aryisulfonyl, carbamimidoyl, Cis
diaikylamino,_ heterocyclic, heterocyclic-carbonyl, heteroaryl, phenoxy and phenyl are
optionally substituted with 1 to 5 substituents selected from C,.c acyl, Cy.s acyloxy, Cas
atkenyl, C,4 alkoxy, Cy.; alkyl, C,4 alkylamino, C,4 alkyicarboxamide, Cy¢ alkynyl, CM
alkylsulfonamide, C14 alkylsulfinyl, C,, alkylsulfonyl, C,4 alkylthio, C;4 aIkyiureyl, carbo-
C,¢-alkoxy, cai‘boxazaide, carboxy, cyano, Cs.; cycloalkyl, Cs.; cyvcloalkyloxy, Cos
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carboxamide, carboxy, cyano, C3.7 cycloalkyl, C2.6 dialkylcarboxamide,
halogen, C1.4 haloalkoxy, C14 haloalkyl, C1.4 haloalkylsulfinyl, C1.4
haloalkylsulfonyl, C1.4 haloalkylthio, hydroxyl or nitro; or two adjacent R'4
R15 R16 and R17 together with the atoms to which they are attached

iy lasing Lo dialndpatieramiis dalegioBliyialopbiontkEnyhalotlsibrEcyclic
RHRERy WNBFSINCRit Rall81sR I dny N ONNAIBEHVRRE, BEALBAIS IORLIORRYic,
s?stlt ted %hﬁ%%ﬁn' Rl%ls H, Cé.’g a%I, C2.6 alkenyl, CI-8 alkyl,

RSP Rk MG oRAeAYH 482 RO IARGREY: fefetibhndiligl and Cius
FhyborBh:6mikoxs, @anpkaniiiesubarbozy viffahey Tsibstioyalcakityti«d Z6m C,
Q@@Lﬁﬁfﬁ?&&%@?& halogen, heteroaryl or phenyl, and wherein said ‘

heteroaryl or phenyl is optionally substituted with | to 5 substituents

selectdd iftRFOHBEATIYTHEIMEX 4 alkoxy, amino, C34 allcylamino, C2.6
alkenyl, C2-8 dialkylamino, halggen, §34 haloalkoxy, C1.4 haloalkyl and
hydroxyl; R24 is H, CI-8 alkﬂ’ggﬁg@@aﬁkyl, phenyl, heteroaryl, or

heterocyclic each optionally substguted with | to 5 substituents selected

from the group consisting of CI-5 ag C1.5 acyloxy, C2.6 alkenyl, C1.4
alkoxy, CS-7 alkyl, CSA alkylamino; C1.4 akylcarboxamide, C14

a:Ey|th®%aR1?bRéﬁﬂdﬁﬁ;@M ﬁ&yslﬁiﬂéﬁﬂﬁil Bicle, %Eﬂsaﬂsﬂlﬁflﬁmﬁlﬁﬂ,-ém alkenyl,
: i0,. iou . 4,alkylu aming,
SR e L S s e M i A
ARIRYIERYIn G -CEkBl sy Srodardiie, G2 dlodhatd tadedrboraide,
hal Ik-I %ﬁgﬁaayﬁﬁﬁgf :ﬂy@fk%‘ﬁ?i?@ﬁiﬂi?@%&ﬂfﬂéﬁﬁﬂg%uf %ﬁ’ iR

(0] , (0] ulfinyl, alga SuUlto, a .
B R e e S e SRl e Pl e,

Hydetradydanmitro onitro, phenyl, phenoxy, and sulfonic acid, wherein said
C1.4 alks;dodnf P GL b alapinae PRIR A Wl RO GV AR 8NER MY ched

are each optionally substituted with 1'to 5 substituents selected from the
P cbirishmy oyl Bisad fyelqabdcsrsigplksayhosessporaticarang wherein
-said & akytaminaniEied fddaleplgaibampcamitte s€bithalk wihi aerizaxamide,

C14 alky amide, C1 sulfinyl, € kylsulfonyl. Cy*s*alkylthio
C14 ooy gl €55 SADA G S
adigrispianaTede carbeky sy, cabremrsakeion? Satalluariing ke §:-
A T T T
a ulfonamide, 4 a ioureyl, algalkoxy, oalkyl, )
P oA T 1 R E AP sy e
thaldelanietcroe pdiinyhydrosipikhlpdrory atogeo, GitrbalaaitpiveGyl; RISk and
hg;@,@@ﬂd R27 are each, independently, H or C14 alkyl; mis 0, 1, 2, 3, or
4; nisO,pr 1; and p and r are each, independently, O, 1, 2 or 3; said

process clérﬁpﬁsmac}'ééﬁfr%’ %Oéwpﬁllﬁ?éf LS PeteLT eterocyclic each

optionally substituted with 1 to 5 substituents selected from the group consisting of Cy.s acyl,
Cy.s acyloxy, Cy alkenyl, Ci4 alkoxy, C; alkyl, Ci4 alkylamino, C alkylcarboxamide, C;4
alkylthiocarboxamide, C,4 alikylsulfonamide, C,. alkylsulfinyl, C; atkylsulfonyl, C;4
aikylthio, Ci4 alicylthioureyl, C;4 alkylureyl, amino, carbo-C-alkoxy, carboxamide,
carboxy, cyano, Cs; cycloalkyl, Cog dialkylamino, C, dialkylcarboxamide, Cpg
dialkylthiocarboxamide, C, dialkylsulfonamide, C,. alkylthioureyl, C, haloalkoxy, C;-,
haloalkyl, C;. haloalkylsulfinyl, C,4 haloalkylsulfonyl, C, haloalkyl, C;4 haloalkylthio,
halogen, heteroaryl, heterocyclic, hydroxyl, hydroxylamino, nitro, phenyl, phenoxy, and
sulfonic acid, wherein said C,4 alkoxy, C;.7 alkyl, Ci4 alkylamino, heteroaryl, pheny! and
phenoxy are each optionally substituted with 1 to 5 substituents selected from the group
consisting of Cy.s acyl, C,.s acyloxy, C,.4 alkoxy, C,.; alkyl, C;4 alkylamino, Cy4
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3L

32,

33.

34.

x R1o R5"\ N NON Rte R15 R15R17 R13 lla wherein X is halo; with a
compound of Formula lll: R2 E N (R1)m " R3 OH Il in the presence of
an alkoxide salt, to form said compound of Formula I. 31. The process of

claim 30 wherein said alkoxide salt is a methoxide, ethoxide, propoxide,

istiplapleoxisieide; Nodigethisebborxisia: T L autoNide salliad 2 THEPIAESSE, .,
SRR IV&E&@% id alkoxide salt sodi ma{}-c%fltox'de. .33. Trge rocess
of ¢laim 30 Wherein said TeACting 1s carried Bt T 4 SOITBIRS: $H 03 free-alkoxy,
SrRBEERcrARP SR Whereh sadledivdrachabidesitol@nelidfyBarbbhanide, C,.
PEIERSRInSGlBIRaA0Y TS el AFIdIRRGHNGIS S AHHRA RhAL A éelm%ﬁéé% Ci
iﬂggogﬁgalbgut e 0C 36. helﬁggss (ﬂ‘&:lalm 30 wherein the molar ratio 6f
Said compsin BT PR SRt oA S Heh ol lihio,
hedogsmbeigtorylis hylineyr dydsspbelmimnm3tondergienyie molar ratio of
a'kOXidR‘%@“WMB&H%Qeﬁ&’éﬂ&?'?—ll'5}‘3%5 _% Qyt 2:1 to about 1:1.

in X1s'Cl. 39"

38. The process of claim 30 wherein X IS process of claim 30
whereif! 83:i& 22{g¥FiR24; R3is H; RS is H; R70is H: R13 is C1.5 acyl,
C1.6 aayistibohaamide, CI-5 acyloxy, C2-6 alkenyl, C1.4 alkoxy, C3.5

alky], @M@Q&éﬁ?m%ép&é‘éﬁx'f%ftl%%%?e’ C1_4 alkylthiocarboxamide,
C2.6 alkynyl, C34- ™
said process comprising reacting a compound of Formula Ha:

X
Ri{l

N=
RS’Q\ / \N
N -

N

Ila

i

in the presence of an alkoxide salt, to form said compound of Formula L.

The process of claim 30 wherein said alkoxide salt is a methoxide, ethoxide, propoxide,

isopropoxide, n-butoxide, isobutoxide, or -butoxide salt.
The process of claim 30 wherein said alkoxide salt sodium z-butoxide.
The process of claim 30 wherein said reacting is carried out in a solvent.

The process of claim 33 wherein said solvent comprises toluene,
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35.

36.

37.

39,

40,

-alkylsulfonamide, C14 alkyléulfinyl, C14 alkylsulfonyl, C1.4 alkylthio, C14

alkylthioureyl, C14 alkylureyl, amino, arylsulfonyl, carbamimidoyl,
carbo-Cl.6-alkoxy, carboxamide, carboxy, cyano, C3-2 cycloalkyl, C3_7
cloalkyloxy, C2-6 dialkylamino, C2.6 dialkylcarboxamide, C2.6
gﬁﬁwﬁ% (R B SRR FRACHRE Sy e108 BbddamRsRguG hlow about
Befldalkyl, C14 haloalkylsulfmyl, C1.4 haloalkylsulfonyl, C14 haloalkylthio,
heterocyclic, heterocyclic-oxy, heterocyclicsulfonyl, heterocyclic-carbonyl,
heteroaryl, heteroarylcarbonyl, hydroxyl, nitro, C4-7 oxo-cycloalkyl,
PheressEsshelm 30 maearin e malfomt acfdaioradipiord 4f RE5iR T, tandid
RmprnRPetFdRgeRenRde athu: ;1 Gedvalkanyl, C14 alkoxy, C1.8 alkyl, C2.6
alkynyl, cyano, halogen, C3 4 haloalkoxy, Cl-4 haloalkyl, hydroxyl, or nitro;
nis 1; arid misO. 40. The process of claim 30 wherein: R2 is
Ta¢O)yCeR 24 clfB B MhRBiighd mBldOrisithRk3\isienathyl saifeoypoRidoiSHoimula
A6 R &R16,1359:R_uare each H; R24 is prop-2-yl; nis 1; and mis0. 41, :

- The process of claim 30 wherein said compound of Formula Ha is

prepared by a method comprising reacting a compound of Formula ll: 0
Thé RbERSA MM 3B RibAeR 36isR15 R17 R73 11 with a halogenating
reagent to form said compound of Formula Ha. 42. The process of claim
41 wherein said halogenating reagent is a chlorinating reagent. 43. The
biepEsessrEpimm AP wheskdin said halogenating reagent is POC13.

R is -C(O)O-R%, '
RS H;
CRisH:

R%is H;

R"%is Crs acyl, Cy4 acylsulfonamide, C,.s acyloxy, Cay alkenyl, C,.4 alkoxy, C;.5.
alkyl, C,4 alkylamino, C'M alkylcarboxamide, C;_, alkylthiocarboxamide, Cy¢ alkynyl, Cp.4
alkylsulfonamide, Cy alkylsulfinyl, Ci4 alkylsulfonyl, C, alkylthio, C, alkylthioureyl, C 4
alkylureyl, amino, arylsulfonyl, carbamimidoyl, carbo«C;_ﬁ—alkoxy, carboxamide, carboxy,
cyano, Cs7 eycloalkyl, Cs.y eycloalkyloxy, Co¢ dialkylamine, Coy dialkylcarboxamide, Co4
dialkylthiocarboxamide, guanidinyl, halogen, Ci4 haloalkoxy, C;.4 haloalkyl, C,,

* haloalkylsulfinyl, C;.4 haloalkylsulfonyl, C,., haloalkylthio, heterocyelic, heterocyclic-oxy,

heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarylcarbonyl, hydroxyl, nitro,
C4s oxo-cycloalkyl, phenoxy, phenyl, sulfonamide, suifonic acid, or thiol;

RY, R*, R", and R"” are each, independently, H, Cy alkenyl, C alkoxy, C, 5 alkyl,
Ca alkynyl, cyano, halogen, C;.4 haloalkoxy, C, 4 haloalkyl, hydroxyl, or nitro;l

nis 1; and

mis @

The process of cizim 30 wherein:
R? is -C(OYO-RY;
R*is H;
R’isH:
RYis H;
R" is methylsulfonyl;
RYisF;
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41.

42.
43.

44,

45.

46.
47.

48,

44. The process of claim 41 whérein said reacting of said compound of
Formula 11 with a halogenating reagent is carried out in the presence of
a catalyst. 45. The process of claim 44 wherein said catalyst is
dimethyllfsorrﬁamide.746. The process of claim 41 wherein said reacting of
said cdmpBUneéREGh et B carried out at a temperature of about 80
to abowP14(ep-444.The process of claim 41 wherein the molar ratio of
halogenati{] reagent to the amount of compound of Formula 11 is about
50:1 to'about™?:1. 48. The process of claim 41 wherein the molar ratio of
compoarisgl®f Formula Il to amount of catalyst is about 1.3:1 to about
1.2:1. 47 ' '

The process of claim 30 wherein said compound of Formula Ila is prepared by a method

comprising reacting & compound of Formula II:

8]
R1D

HN
A
N N

i

with a hajogenating reagent to form said compound of Formula Iia.
The process of claim 41 wherein said halogenating reagent is a chiorinating reagent.
The process of claim 4! wherein said halogenating reagent is POCl,.

The process of ciaim 41 wherein said reacting of said compound of Formuia II with 2

halogenating reagent is carried out in the presence of a catalyst.
The process of claim 44 wherein said catalyst is dimethylformamide.

The process of claim 41 wherein said reacting of said compound of Formula II is carried out

at a temperature of about 80 to about 140 °C.

The process of claim 41 wherein the molar ratio of halogenating reagent to the amount of

compound of Formula I is about 50:1 to about 2:1.

The process of claim 41 wherein the molar ratio of compound of Formuia I to amount of

catalyst is about 1.3:1 to about 1.2:1.
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