Synt hesi s of 3-Am no-4-substituted Pyrazole

Derivatives Field of the Invention This application
waele@elzsses a novel process to synthesize PCT/US2006/022190

3-am no-4-substituted pyrazole derivatives, which my

be used, for exanple, as intepnediates to prepare

conpounds havi ng, for exanple, pharmaceutical utility.

Background of the Invention 3-Am no-4-substituted

pyrazol e derivatives are used as internediates in

pr epar i ngSyithasiscof AminedssubstitutesikPyrazole Derivatives

pyrazol ol opyri m di ne derivatives. Non-limting

exanpl es of pyrazol ol pyibEiAkREindehdaat | ves that
utilize 3-am no-4-substt e derivatives

i ncl This applisatianadisciosastrengpeh pragess ta sinthasizestraming-A-substituted

- _awher el g [ k

ey fonatlof fichmely @ ep ot ¥amBle Ao N fo prepare
cahipeomtahkyihg, fal Eyamplael fdydrmnakeutinabuijlity.y| |

het erocycl yl al kyl , heteroaryl al kyl (including Noxide

of said heteroaryl), -(CHR )n-aryl, -(CHRVheteroaryl,

wher ei n each of sai dBackgrbundbkiaeyhvenibrynyl, aryl,

cycl oal kyl, ., hetero | , and heteraaryl . . .
imaubot |1 araringe-SiREled pPIceEBERY ARES 1 BRedfia miprmediates in
prepa&iny @igaris colipolndsrsuble as pgrezalopyrimilding deevetives.ablon-limiting

qgn%h"gqtlé ﬁk))fe I rr]%zfollﬂgf eig%%né(ﬁlri&9ﬁv%s§5étleugilifz]§r’g%ﬂﬁﬁ%u%%ﬁtuted pyrazole
dpivanasyiativbiatiosk haling, th€gen&ral ENici@R shownNRFbRAGIa V:
-C(R 4R5)P-R9, -N(R 5)Boc, -(CR 4R5)pOR5, -C(O 2)R5,
-C(ORD5, -CONR 5R10, -R/® 3N, - 10, -S(O 2)Rv,
-S(O 2)NR 5R10, -N(R 5) S(2)R7,T-NR 5 C(OR 7 and
-N(R5C(ONR5RI0 ; R2 ix? d fromthe group
consisting of R9, alkyl, alkegyl, alkynyl, CF3,
heterocyclyl, heterocyclyl alKylR hal ogen, hal oal kyl,
aryl, arylalkyl, heteroaryl®lkylsyal kynyl al kyl,

cycl oal kyl, heteroaryl, alkyl substituted with 1-6 R9
whereips whi ch can be the sane or different and are

i nde dgn t '

o <SR, SELSE 0 2PN SRl BB ettt
zgjkmybaikylhdalk&nylzﬁkyl,Uteteﬂmeydﬂn’eeterocdcmma&wb _Ihetemaryall@ (including N-
i ndependently sel ected from phenyl, pyri dylﬁ,?z/(CHR5) \(-)\.;

t hi ophenyl, furanyl and thiazolo N-R®
oxide of said heteroaryl), (CHR®),-aryl, -(CHR®),-heteroaryl, 12,

E ——(CHR%);—N N—~R® é ——(CHR%);—N
(CHR®), NROR8 \ /

/T \ g——-(CHR5) —N
g——(CHRs)n—N o] ' g;\

or O

wherein each of said alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, and
heteroaryl can be unsubstituted or optionally substituted with one or more
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groups, aryl fused with an aryl or heteroaryl group,

heteroaryl substituted with 1-3 aryl or heteroaryl
w@e@ap333ahi ch can be the sane or different andPEr/ES2006/022190

i ndependently sel ected from phenyl, pyridyl,

t hi ophenyl, furanyl and thiagolo groups, heteroaryl

fused -(CH2)mN NNR 8 with afh aryl or heteroaryl

group, - / , (¢cH2)m/ \ / \ an/ i /| \ o\ <> NR 8

mafetles which (3. e e sBivk of ciri@ipt o nelet) BefliFpRepHRasnty
selebtedaipovetheqjredp ¢ohsitihg of halogenRalkyh arye cycloalkyl, heterocyclylalkyl,
unsubsti tut ed or OEltqjmonal I%‘ssub;t ituted with one or

CFapPEFsn O, i-ORWINRPRCarC R R°heR3ame or different, each

NI, R R P IR TR EIOURTR 1 2 BB BaR ™,

-S(@grei ,ngﬁsz_fR@NFR\l(Rifs((?z?(&’))-N{@ﬁ%O)Rﬁ&ndaN{Rf)C(ﬂ)p&lfst°;
T o oAUk PR A Mo, .,

he@r&’)}olyl?h%ﬁé‘?déyclyﬂalﬁgf?ﬁb :egr ﬁé?ﬁ!aﬂw&[%f&@'a@%bkgh geteroarylalkyl,

het er ocycl yl, "heterocyc oar
alkyaylahyhroycloakiol, eteradry, abiyhsustisatied with 146 R” groups which can be

tne; 558 e rerelt Ao PRladiestinpniG R E S Dediskgf R shown below.
aryR3uB&ttutdtbwhRtes w@rwetéf@bgtg{geéuw%ﬁzrﬁéém B&YR& Saficor different

i
shown i mmedi at el y ‘above for can be unsubstituted or

and gre insdapendently selegéed fromspitriyl .t pieristyl, thiopheny!, irapyk and thiazolo

i.eti ' [ :

oS 4 i 8ot 0RoRap Bluf). iRl sBplyec wi 1 ay
or %e;lmd)@’qi oupls wiagich @an, bealhieydama oy differgnt axad kyéd independently
selgg@pﬁ%qﬁjer{y&%ri%;%ﬁia%@l St?)gghyl @(I\rlé) %Bﬁg@[l% &%R% heteroaryl fused

-S(0O 2) R6, -S(@2)NR5R6,, -N(R 5) $&R)R7, -N(R5)C(OR 7

_and -N(R 5) C(O NR 5Ro, §w’r(ChI2)tnhed pr N that no carbon
with @ne@yher hetegoanyt geydn at om on eterocyclyl ring

carries a - ORS noiety; R4 is H halo or alkyl; RS is

H, al kyl, aryl or cycl oal kyl;

/(CHZ)m\‘ \ / \ / \
O ON-R® §—anyi—N  N-R® VIS N-ge
%) R § ary R andlLH R |

wherein one or more of the aryl and/or one or more of the heteroaryl in the

above-noted definitions for R? can be unsubstituted or optionally substituted with one
or more moieties which can be the same or different, each moiety being independently
selected from the group consisting of halogen, -CN, -OR5, -SR?,
-S(02)R5, -S(02)NR®R?, -NR°R®, -C(O)NR°R®, CF3, alkyl, aryl and OCF3;

' R3 is selected from the group consisting of H, halogen, -NR°R®, -OR?,
-SR5, -C(O)N(R®R®), alkyl, alkynyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl and heteroarylalkyt,
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R6 is selected fromthe group consisting of H alkyl,
al kenyl, aryl, arylal kyl, arylal kenyl, cycl oal kyl,
whedoensssyrl yl , heterocyclylal kyl, heteroaryl, BCTUS2006/022190
het eroaryl al kyl , wherein each of said al kyl, aryl,
aryl al kyl , cycl oal kyl, heterocycl yl,
- heterocyclyl al kyl, heteroaryl, and heteroaryl al kyl can
be unsubstituted or optionally substituted with one or
nor e noi &t whi ch can be the sane or different, each
noi et ei ng \ ndependentl|y
consi sy i ng of \hal ogen, al klyl, aNyl, cycl oa Kﬁl,
hetg@ |yl R K5
-C( , - N(F 5) Boc,
C(OR5, -C(ONR5R10, -SO 3
-S(2) NRBR10, -N(R 5JS(2)RZA;»N(R 5) C(OR 7 and -N(R
5)C(ONR 5R10 ; R10 is s fromthe group
consi sting of H, alkyl, Z?kyl, cycl oal kyl ,

het erocycl yl, heterocycl , heperoaryl, and
heteroaryl al kyl, wherein eACIN of s

aryl al kyl, cycl oal kyl, ®®qerocyclyl,

e Al , [ , t
e CESRYE A8 RIS, e RO OB Rl
heteroagyl @pideidteoamlaidy! frrrRoend tie Iseterocyiclydinidietientvhosesiructures
moi ety being independent]y sgl ected fromthe r0l1 i
are shRenJmmedistely, abeye for R kam ¢ ewv!)sw&é%ar Rpﬁ? aly independently

Swg@?"%f&@?éI%*ﬁ%ﬁ%?@?'%@ﬁﬂ%ﬂp@% §@|%243?5R1éfferent, each moiety
beingdndepheAtently SElextes frorBdBelgro@iRBonsisligg pRidalogen, alkyl, aryl,

- S ARG, - 5) S(A2) R7, - N(R5 O R7 d
CYC‘PQE‘%QZR@%&M@?B@Z (()pti)onal I y((i gC(RS) andarl;lo in the
-(CRIRBIOR® NORRIAR RS -(CR'R®NRERE, J@demﬁ,he(g?mt-m(owf’w, -SR¢,

5Re, b d th t | kyl
-S(@aRSy @@D@RE%REKBE)%}R%%?R dgr(énﬁdg%;clooal iyl o{)r

NSRS TR R P 43R40 UL PR g dom on o
het&roeyelsh rifdy casiesed e@RUN{oigty) t he group consi sting of

al kyl, cycloal kyl, aryl, arylal kenyl, heteroaryl,
dpiihalaer @ l%/Jiryl al kyl, heteroaryl al kenyl, and

hetrex: , [ h of said al kyl, cycloal kyl,

hethlgg‘r{y Ilé{"k@wsg%ﬁ?aﬁgteroaryl and aryl al kyl can be

unRitis selectentifrom thet gronpldoysistidg of irt) aticyl yalkehys arylitangialkyl,
ary|\é\1ktep)yl? rc‘:$cl8£1lk% rheetgr%lcye}ct:llyﬁ?wewrbgyclylalkyl, heteroaryl, and heteroarylalkyl,

wherein each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,

d al kyl, aryl,

heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with one
or more moieties which can be the same or different, each moiety being independently
selected from the group consisting of halogen, alkyl, aryl, cycloalkyl, heterocyclylalkyl,
CF3, OCF3, CN, -OR?, -NR°R, -C(R*R%),-R%, -N(R®)Bac, -(CR*R®),0R®, -C(02)R?, -
C(O)R?, -C(O)NR°R'?,
-S03H, -SR'®, -S(02)R7, -S(02)NR®R™, -N(R®)S(02)R’, -N(R%)C(O)R” and
N(R®)C(O)NR®R;

R'js selected from the group consisting of H, alkyl, aryl, arylalkyl, cycloalkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl, wherein each of said
alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and
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can be the sane or different, each noiety being

i ndependently selected fromthe group consisting of
wha2006083322 al kyl , aryl, cycloal kyl, CF3, OCF3, EN/USIORS(22190

-NR5R10, - CH2OR5, -C(2)R5, -C(O NRSR10 , -C(O RS,

-SR10 , -S(Q2)R10, -S(O2) NR5R10, -N(R5)S(O2)R10,

-N(R5) (O R10 and -N(RSJC(O)NRSR10 ; R8 is selected

fromthe group consisting of Rs, -OR6, -C(O NR 5R10,

ety RERBUE R b B SO Lru i i pgmors

moltiad IsieR eah td e Pani@ bpaRferentCRlach Wi em%qlﬁd@eﬂ@ently
RIO, -ORB, -SR6, -S(O2)R7, -S(CB)NR5

| selecp(i(edz)efm tizg group spristngcyrRlpaen. Nk 551, @ynlrzaﬂm heterecyclylalkyl,

CF% G?ﬁémgNl %éstwﬁ.‘qsand pis1to4, wth the proviso

enhy R3 is not aI kyl , al k}E/nyI or
-C(RARDGHP, -N(m5)sba; (@Réﬁf’)g@Rf's -@OIHR’, RO(ONR'RS, LT{O)R] h

SO o e BV LTS AR B AR R ™
-N(ﬁeﬁf(@ JRRARE: {)regr@tﬁo@wg Redfd R i he ASiclF] NRﬁR“ YMii) R° and R®

at’es, osition isoners andstere
in the mmety -dﬂR R&gmay bapjoinaddogéathes to foompa amleaﬁwbor heterocyclyl

d US Pub U 004 0987
Mol Wtk 64CB AT SBIHIoa of BeEIOGYRMBP RN DR g msuibstituied or
optgigaﬂ?flrﬁ:l HEiRientl %eﬁq:%m}%ﬂﬁeéfwﬂ%ﬁ@bﬁrﬁéréﬂﬁ upsef ul

otein kinase inhibitors and.can be usef in the
treB isenelecind fiane thengiosip esinsistio afaligli exclenlkyWasnd, arylalkenyt,

hetf o ﬁ%alﬁgly %gpegﬁér%él& ﬁ%#{%{éﬂg&ﬁ% Ze{ar[cpﬁétt%'r&fycw‘ 1&%¥fierein each

of Sﬁdléﬂ@ﬁ G:%Efaﬂiyl Vrﬁétdt*d%#yﬂé%d hhélerbariyhand argakebsan be
cardi ovascul ar di seases, viral diseases and fungal

unsybsttued or optienally indepetstenty auhstitiiad Wi ang g5 Bre moieties which
carﬁféf? ?@%g?{r/\gs@rg ﬁ?\{] ﬁt,eéa?:'rfﬁ'u @glelfy beMEShae b G RY S48tt.d from the
group consisting of halogen, alkyl, aryl, cycloalkyl, CF3, OCF3, CN, -OR®, -NR°R, -
CH.0R®,

-C(02)R®, -C(O)NR®R'®, -C(O)R5, -SR", -S(02)R, -S(02)NR°R™,

-N(R®)S(02)R", -N(R®)C(O)R" and -N(R%)C(O)NR°R’;

R is selected from the group consisting of R®, -OR®, -C(O)NRR',
-S(02)NR°R®, -C(O)R’, -C(=N-CN)-NH,, -C(=NH)-NHR?, heterocyclyl, and
—S(02)R’;

R? is selected from the group consisting of halogen, -CN, -NR°R'?,

-C(02)R?, -C(O)NR°R', -OR®, -SR?, -S(02)R’, -S(02)NR°R®, -N(R®)S(O2)R’,
-N(R®)C(O)R”and —N(R®%)C(O)NR°R"%;

mis O to 4;

nis 1to4;and

pis 1to4, ‘
with the proviso that when R? is phenyl, R® is not alkyl, alkyny! or halogen, and that

(CHR®); NRSR® .
when R?is aryl, Ris notg ) ) , and with the further proviso that when
R is arylalkyl, then any heteroaryl substituent on the aryl of said arylalkyl contains at

least three heteroatoms, as well as, any solvates, polymorphs, position isomers and



through the general route described below in Schene 1.

Treatnent of the Scheme 1 2 3 starting nitrile 1 wth
wEoioas3idem t - but oxi de and et hyl formate gi ves PCHES1006/022190

the internediate enol 2 which upon treatnment with

hydr azi ne gi ves the desiredssubstituted

3-am nopyrazole 3. Ckazaki et al. (Chem Pharm Bull.,

46(1) 69-78 (1998) describe a nethod for synthesizing
ster%bﬁ%%‘r@bfl’m@é'e %WJW'%éé@éorﬁPWﬁd@Sﬁe 8didaed 2d in US Pub. No.

acetonitrile to a suspension contal ni ng sodi um am
US 2084/02098d 8aivhopubishied lonsDetobieng 1 f 2>®(D4med heyeinhiscorporated by

refei%ﬁ%c%i iﬁe?{%nnﬁﬁqﬁd? c@’r = | onaye%ﬁsﬁh% |(a§§e )ggcprs}%nhﬂmase inhibitors

andetdrabe lusafid il asamtentdtidaireveia? ekpratiferative U@éééfsbs for
that the 3-am no-4-ethyl-1 {)razolelsalsomae
1§

examleoqan@rt Inﬂgmmugm@a[ggbﬂ gB'reS@thmpmquds vy alsg be useful in
the g%%gﬂé\ggtz?f moaéégﬁ%r%grgné rc]igée}%g Igﬂ%% Fr{ : f%ggase, cardiovascular

dlseasesl viesl dislehzm aﬁmﬂlng‘aommbee@‘nd nbutyr onitrile to a
su si,on, of son um netal |n anhydrous ether to form

al MA- ROOB{ASREA ] Aisclgsesta piasess de paprare 3-amino-4-
: hydrate in gl aci al
Su%ﬂ@?‘?‘% ng.@g%ﬁég}gee%%éwgr&mrﬁort a yield of 21%
Ulas et al. (J. Og. Chem, 53(1 1) 2413-2418 (1988)
and Sm rnow and Hopkins (
193 (1986) prepare a 3-am
5-al kyl cyt osi ne derivatives
cyclization reaction invol vj
di scl oses a 4-step syntheti to prepare
3- ani no- 4- al kyl - pyr azolggs. I ™\ afrocess for preparing
9-(aryl nethyl) derivatives, Nﬂ%tgonery et al. (J. Med.
Chem, 36(1 ) 55-69(1993)) describe a process for
synt hesi zing 2-fornyl -3-(het)aryl propanenitriles from
t he correspondi ng 3-aryl- or
3-heteroaryl -propanenitrile by treating the 3-aryl- or
[ u [ F
o fhE LRREYA BURRRBRI ool BB, MYl g
the i nportance of pyrazold$gggn i di ne conpounds, new
met hods for

razi ne. JP 10-29980

R2
_N H2Nﬁ-
Ry \///N KOtBu Rz\(/ NoH, N'\; R
) HCOCO,Et oH ;
2 3

starting nitrile 1 with potassium t-butoxide and ethyl formate gives rise to the
intermediate enol 2 which upon treatment with hydrazine gives the desired substituted
3-aminopyrazole 3.

Okazaki et al. (Chem. Pharm. Bull., 46(1) 69-78 (1998) describe a method for
synthesizing 3-amino-5-ethyl-1H-pyrazole that comprises adding acetonitrile to a
suspension containing sodium amide and liqguid ammonia with stirring followed by the
addition of methyl propionate. After removing the ammonia, the mixture is
subsequently mixed with ethanol and hydrazine hydrate. Okazaki et al. report that the
3-amino-4-ethyl-1H-pyrazole is also made by following this procedure.
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preparing internmedi ates used in the synthesis of these

conpounds is always of interest, especially where the
wmoaneh333er hod is nore econom cal and produces PEEUS2006/022190

internediate in a higher yield than the prior

processes. Summary of the Igvention In an enbodi nment,

the present application teaches a novel, sinple

process of nmaking a 3-am no-4-substituted pyrazole

derg ' t/h Y by i fi :
S oLaL ( RETg 8tne R peled  o
proGss, tohgrepane §einp-hethipyrazodlel thakipvolviealanging ethyl formate and n-

b”tﬁgbﬁﬁﬂﬁ@:%@&gdﬁk&&%é{ %%@Eﬁqﬁ ﬁggsfm%lirg:hgyﬁther to form alpha—formyl-
n-b@tyRsitrie WeithVin B separdtd d6pURas Webfdd iR MardAike ﬁ?ﬁgate in glacial

or different and are independently selectéd from
aceli¢ gcidof Sprngeraatral bieipevi a Miejd o62b%t i tuted with 1-3 aryl

o BB, OH2RRgLSSH 1528 B2, 8513887 Bl gy an Hopkns

(Syptpretidy Contrini 1g(heny i 87 11931y b8ayprepare ad-antnd wyrazoks Werivative or
used with an aryl or heteroaryl grqup, heteroaryl ]
S-alguip¥iosing dervatives respegtyelyousing eesysdzagtionyraagioninyalving hydrazine.
: ' : ' |

P PSR PISHE Reks e il ffie B BrehdSRERRfb Walkybpyrazoles.
In atproeess forgreparing dapimathyl) derbedives { Moatgamsity etral. (J. Med.
el S o8l A, YA oSSt et Houmyra-thetary:
propatRHRriRay ﬁ&nGEHE'dﬂirltésﬁgﬁcvi\{ngL %ﬁgﬁﬁ& @-ﬁe%éﬂﬁ—ﬁr@g@é%ifgﬂe by

optionally substitute or nore nol'e
treatiag the 3targl- sadeheterenryl-propanenidletwitipsediynbbydride in THF followed

j ent | ed fromthe gro consi sting of
by th%%?éﬁ@% &ﬂy'ﬁ%%@ SRS, -'S(CD) 6.+ S(CR) NRSRG.
- Npp Rew ofGhe) iMRaancefol pyedzatblopAinmidine dopodind8dn&w methods for

R6, R8, and R9 are defined above in the definitions for
pregasinaintermediates pisgedr she synilirpispfithese sampenadsfs always of

el Al 8 ekl S o SR B grogyons e
intesuddibte int 2 Highlek yleld $harethd pricrylretedsdsed al kenyl ,

al kynyl, substituted al kynyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, aralkyl,

Summary of the Invention

In an embodiment, the present application teaches a novel, simple process of

making a 3-amino-4-substituted pyrazole derivative of the formula:

R2 NH2

/ \ @)

N
'r/
H

in which
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substituted aral kyl, alkylaryl, substituted al kyl aryl,
cycl oal kyl, substituted cycl oal kyl, heterocycyl or
W@pios0saskl y substituted heterocycyl, in the prEGEIS®0©622190

l'ithiumdiisopropyl am de ("LDA"), lithium

bis(trinethylsilyl)am de ("ki HVDS'), potassium

bi s(trinmethylsilyl)amde ("KHVDS") or sodium

bis(trinmethylsilyl)am de ("NaHVDS'), and a sol vent at

a : t '

o O SR P e o g Ehllo L, ARG aerig b s
hetdrocyalylahetéracydiylaikstl, aimiogera hdloatiof | aryh @rgalkyl, dreteroarylalkyl,

aloPYEIE, e Bbrenard, S S A RS L RS /e can be
the B8R 6@&% BhRtdr8 %c;]éé)ér{b%nhg‘é@@dtém froRPtHe e '&{f] ?S”%hown below,

process makes t conpounds of fornula |l _
aryl sabstituteduithrit-3gegl: ori hetewasy groups ahictccamp bedhe seme or different

TN T e M Y
groui¥) eyl faséd Withaipastibr hBterosiys §roup heterbBeyl Sabsitdtbwith 1-3 aryl

terns, unless otherw se indicated, shall be understood

or heteraané groups whichwiangoerthemsange or different and ane independently

sl A T BRI S Y AR, eromt s

atoms in the chain. Preferred al'kyl groups contain
. about 1 bo ahout 12 ¢ oGt dhs M the chain. Mre
with an.apfl PEGCIGTRGIY gF¥Ms contai n about 1'to about 6
carbon atons in the chain. Branched neans that one or
nore | ower al kyl groups such as nmethyl, ethyl or

~t re atgached to aN near al kyhi-€hain. g" Lover
5 al}?;/}ls'@%% a?gr%réilp H@'ﬁ %%a{j f o\about® 6 car bon
atons 1 n the’'chain which nay be strai ght or brfanched.

ThevHegsim orealds iniorel be thepdilyy hid/oe ane drimobre dithel Hetéroaryl in the
group may_be substijuted by one or nore substituents ,
aboygrineteddgfiniops ordaneanpe yinsrbstitHied ereptianalysupgkiied with one

o R SOBERNIFDA) e 0 6 o doPHPIBRISITG dboondenty
seleatdchitgm thelgrbuhiconsisting of haligeal K9N) -ORRHER! oal kyl ),
_5(G)R8 O, MRS PRRYREE OJRERE AEY ane Pl LG 'O EE,

and R%R® R8, and R® are defined above in the definitions for formula V.
The process of making the compound of formula | comprises:

(a) reacting a compound of formula Ii

R? CN

~" (D

with a compound of formula |

0

/J\ o

H OR
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exanpl es of suitable al kyl groups include nethyl,

ethyl, n-propyl, isopropyl and t-butyl. "Al kenyl™
wore@aes3me al i phati ¢ hydrocarbon group cont ai ni POI/ES2006/022190

| east one carboncarbon doubl e bond and which may be

strai ght or branched and comgprising about 2 to about

15 carbon atons in the chain. Preferred al kenyl groups

have about 2 to about 12 carbon atons in the chain;

CnavRER i EIH SRl Rigy a1, sk AR SR AR
subgtitnitexs akyoil, asylnmmgtitute_dtdnyl!,l heterpawhydubsﬁ?}&eahemrbaw, aralkyl,
sun o RSB Gbior RIGSL A PO B oaton,
hetébb?é;g*air dﬁiohéﬁ\*‘ﬁ@@&itui&%&témc&bﬂ? exanpl es of

sui tabl e al kenyl groups includé ethenyl, propenyl,

n- but enyl and 3- nethyl but-2-enyl. The term

o itut al kenyl " . ] ! )
in e BRSRbH o P s oer R ABS T 7. AL ey hamice
(‘LIEMDS$Y, petaesiaim dis{iripteathyisidremdeIstMD8 ) orlkedign
. independently sel ected fromthe group consisting of
bis(gimethylsiy)amige: (‘DatINMRSKY pnd as@lyert at artesmperature between about -
| A I v L at | east one
1002&? d%%%%égﬁgﬁ§§@F£8%8ﬁﬁ£§ﬂ8Qﬁﬂ§@ﬁ“ﬁgg be strai ght or
branched and conpri sing about 2 to about 15 carbon
atonms in the chain. Prgferred ﬁkanyl groups have
about 2 to about 12 cd¥bqn in the chain; and
nore preferably about 2 tq about 4 ¢gbon atons in the
chai n. Branched neans thatCHme or nore | ower al kyl
groups such as nethyl, ethyl or propyl, are attached
to a linear al kynyl chain. "Lower al kynyl" means about
and2 to about 6 carbon atons in the chain which nay be
strai ght or branched. Non-limting exanpl es of
sui tabl e al kynyl groups include ethynyl, propynyl,
2- 5 I Wi , hii i
ol ¥ tingP 8 CompdRia b ML wilh Rycilto dithabbke'ab in an
alcahallis tsotvené at byteoperaiurerbeveanahout it tavabot HeQ” Gdo give a
the sane or different, each substituent being
Conﬂﬁﬁ@ﬂéﬁggﬂpvélselected fromthe group consisting of
al kyl, aryl and cycl oal kyl."Aryl" neans an aronmatic
nonocyclic or nmulticyclic ring system conprising about
6 to about 14 carbon atons, preferably about 6 to

about 10 carbon ﬁqu?fed ngcription of the Invention

The inventive process which makes the compounds of formula | has several
advantages: it is economical, comprises two steps and produces the compounds of
formula | in a higher yield that the other prior processes.

As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means

that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a
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aryl group can be optionally substituted with one or

nmore "ring system substituents"” which may be the sane
weoodit3fBer ent, and are as defined herein. Non-PCTUS1006022190

exanpl es of suitable aryl groups include phenyl and

napht hyl . "Heteroaryl" neang an aromatic nonocyclic or

mul ticyclic ring systemconprising about 5 to about 14

ring atoms, preferably about 5 to about 10 ring atons,

Ilneér'hlk‘{ﬂ'cﬁblrp"'ﬁm%r HIR‘S/F" rRéand)8 gr Lﬁkﬂhéﬂ/lﬁ@ﬁabcﬁjt qntoeébﬁm'@carbon
her than carbon, "for exa e nitro gen or

atongsuiff e, chaio whialy may heosipaight eobranph eTla@@em@t’whﬁatL;teé alkyl"

e Be IR acdud BuRe bRt P % o Ffresgposhiuogys which may

be ti®sameromyiffe it esachuf gttt tbein dg/ﬂ?ﬂd@beﬁdéntbﬁsélbetewﬁ@m the
or different, and are as defined herein. The prefix

group,eonsistingRf hakp.zalkws awé qm@aueﬂémw VBB, Aty nalkwihio,
ami (?aNl-g%\lkg@‘a H&Q/Bpre éﬂ@fﬂef}ar‘%x ‘éjn‘aurCﬁﬁ{?f”alkgl Non-limiting

réspe a‘ting a
examaplas o:ffsuatabtet alkplagrolips mcllhﬂie oettihyinedhlyl; reprcrpyt,esbpmpytmd t-butyl.

gfj%@%ﬁﬁm % ox‘ ;gﬂthl};bm%c%b%hn q)t%( '%9 iﬂ"'ﬁ?lat least one carbon-
carbBHrcﬁjgu\b'Ie bbhY %‘ﬁ)‘]yvy Mrn‘lé'% g& %Yrja H%F'b?'é’t‘f%éd A HQHﬂﬁlsmg about 2 to

stitute ones) i soxazol yl . i sot hi azol
abomb(d'zoaljolon atbmznltlye chpip ﬁ’zeﬂeyned alklelwl grgups pave @bput 2 to about

12 fdiiatofs in R AP PR, BR0v2 to AR Pétbon atoms in

the d:HElﬁﬂZr@[n%heam@élﬂé/fHa@ bﬁbé'or m@fledamE Al Q}ddpsaélmn/és methyl, ethyl
benzof urazanyl, indoly azai ndol yl , benzi m dazol

yl,
or piepk ereadiaghed @@admawikenvmhﬁmo er@ikemyeRas bout 2 to

abonﬁtﬁ g%@@bﬁlxhﬁ |mh§ gﬁg?ﬁn\gﬁkﬂ%ay @é:]srztr? ycfrﬁ?ﬁhfhed Non-limiting

exarﬂlg%s‘bf@bhtébld@lkenﬁl@né@;bélIm:tudeyéthényll bi‘@ény{,m butenyi andh3-
roarfll also refers to Eart ally

metdbulr gyl Thsi termesubshtutedsalkenyl” means) tEat the aeilqenyl group may be
1 I
sub*ﬁ%@%% égﬁ'}ﬂré’ %hbhtltu%ﬁfsrk\ﬁﬁmﬁ rﬁgwsaaghé gra)?/r‘iéjof E@fle_rent, each
subsgiitwent Heingrideipentdently yé!eatmﬂ fmmﬁhe@reuasopseungm lkyl, aryl and
deigcri bed. Preferred aral kyls conprise a | ower alkyl
cycl p Non-limting exanples of suitable aral kyl

%;%Rﬁ’avl"zﬁ*ééﬁstéﬁﬁé‘@”%ﬁmﬁﬁdﬁ@? R Taran i & P35 one carbon
carbonrtoplgrba rd wjiich may be straight or branched and comprising about 2 to
about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2 to about
12 carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in
the chain. Branched means that one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkynyl chain. "Lower alkynyl" means about 2 to
about 6 carbon atoms in the chain which may be straight or branched. Non-limiting
examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. The term "substituted alkynyl" means that the alkynyl group may be
substituted by one or more substituents which may be the same or different, each
substituent being independently selected from the group consisting of alkyl, aryl and

cycloalkyl.
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"Al kylaryl" means an al kyl -aryl - group in which the

al kyl and aryl are as previously described. Preferred
w@bdoghzasyl s conprise a | ower al kyl group. Non-PECTUS1006022190

exanpl e of a suitable alkylaryl group is tolyl. The

bond to the parent noiety ig through the

aryl ."Cycl oal kyl" neans a nonh-aromati ¢ nono- or

mul ticyclic ring system conprising about 3 to about 10

CoSRM B rPASHAR SRR BN e v

abodb8¥b abolit 1 catfifFatomte preferatiy labbut 8o R®oaPY 0 @ambdry atoms. The
substituted with one or nore "ring system

aryl guoup can st eptionsily subsijtuted with ongrar roprejirnd-sysiem sihstituents”

T LI S ——
of sgiyablepeyitgtbups hadepbienyland aptthyll and the |ike.

Non-limting exanples of suitable multicyclic .
cycHSEﬁ"R?Wégﬁnﬁénﬁ a8 aromatig mﬂwqychepﬁmw%y,chadma%{swm

; [ |4 i t ' :
com@Siid oyt 1o Aot riy gRRhs. FeiokaBf, Aidth Sroef 39 fing atorms,
in whivh dneéer mdralo denlingedoms fis aneleraentbther than canbom, for,example

PTG T
abo\%? zﬁaﬁguf 6 I‘ﬁ‘lg RORAIFATHE "ABLNON "V bé oFﬁ@ﬂal Stisstituted by one or

] or exanple, replaces an avail abl e hydrogen on
moreHdngisygtesy substitugnis which saysubthe sareatos epb argkare as .

. . diff ' '
e e Mo ThE S 20 RS B BRSRHAPELE Do means tha
at le¥isY b, nitheg &, adtybn orsalfliy htonakdetettively, Rajresent as kying atom. A
het er oaryl al kenyl , heteroaryl al kynyl, al kyl het eroary

nitraggdy 2R oﬁg@e@gyarﬂyﬁp bg qrfignally oxjdiged toy w;@,s,pondlirig N-oxide.
NorEiing Mo B Sy s RUAE nRSE By, ran
thieaylk pydmidioyly pyridond §ndliidingl N-shibsiifutert pyriddries)yispxazolyl,
isotiazdyh ararebl thgolb pTeay [t wE, Pyretod, tiazoiy, 1.2.4-
et AP RTY py eI gy Rg i < v, Tifazelt 2
alpyrisENIMidazolBel-bjthiaxalyh benyofurazany, indelyk @zaingolyl, benzimidazolyl,
mengpbighE SR BT MR BB  ibhpeprion
pyrralbpyRER, inldazoPityl SisegeiRbRtshéhzsiFaindolyl, 1,2,4-triazinyl,
benzothiazolyl and the like. The term "heteroaryl” also refers to partially saturated
heteroaryl moieties such as, for example, tetrahydroisoquinolyl, tetrahydroquinolyl and
the like.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and alky! are
as previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting
example of a suitable alkylaryl group is tolyl. The bond to the parent moiety is through

the aryl.
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may al so nean a single noiety which sinultaneously
repl aces two avail abl e hydrogens on two adj acent

W@ 20060388322 ons (one H on each carbon) on a ri ngPGHESMNG/022190
Exanpl es of such noiety are nethyl ene di oxy,
et hyl enedi oxy, -C(CHs)2- anglqthe |ike which form
noi eti es such as, for exanple: "Heterocyclyl" neans a
non-aromati ¢ saturated nonocyclic or multicyclic ring

SY SRREICMRT hritlang PRMBrombtc ARMA- o}%ﬁlf‘r@%hﬁtrﬁ\'ﬁsysﬁem comprising

preferably about 5 to about 10 ring ato
aboyih 8 terahauit d Octarbor aéammoreferahlg abcm;g Sstpsabemti1® eambon atoms.

Prefarfil PholPaRSY ildi BT AER Shors B oraiBHR 75t eloafe s cyloaliyl can be
optladeﬂgc substiytegenitifdae @r nsorel"hgadyafm RUBSEIENtS" le@h pay be the

g %ystem Preferred heterocyclyls contain about
Sa"i%o diferen. and greesdefingd @bever NQndmtln@ﬁaampleshofasuntable

| .

moRS4RIE R aNSIER RS b P B AESclBhe h, Nepty and

the fikeSéon-limting exampigsashsufaile Moltichclic b;rﬁl@élﬁﬂ)ﬁrwhdé 0gecalinyl,
n %gm st tec}e]d uch as, for exa as an

nor %% %{tﬁéﬂ Nr?@o@? cﬁﬁpP%ma"y gaturaieg: spagigs such as, for

exaRiphs, Qﬁ&érmste%’aﬁ alcHaph ﬂgﬁbﬂaftﬁg iRgrt of this

i nvention. The et er can e optionally
S ubldalog@nemekgn&ﬂmrme nbboener brognisg sdeivding) Rrefarestt are fluorine,

P.C be the sane or different, and are as defined
chloﬁ@ EFHJTB%H%"%trogen or sul fur atom of the
hetRingcsy@itein Stb3tiRRNPIMESAS ! s)ﬁb%ﬁhﬂa'n% gﬁaf:ﬁe& % an aromatic or non-

correspondi ng N oxide, S-oxid I oxi d
aromgtic ringqsystegn MIf@sem‘mBlet t‘eﬂbﬁmm&mawrt&ble hydrogen on the ring

systh"ant ‘Fﬂﬁg)é%?él’m Ehﬂ {eﬂt‘é;ﬁ%ﬂ)ﬁ tﬁ?en? B'ﬁao?r ﬁy‘ﬁeor{t Sy l)elng

mdepbndenﬂly delegted ’rloﬁh thdlg@nﬁmtbnsﬁsﬁig @héﬂﬂypfaﬂ(e@i?l/'alkyngl aryl,
tetr | act one

hetef gaiyh Gl kT Delerparahchatetnan ahﬁewhtrwteroagnahkmyl
alkym)régéurﬁgﬁggﬁ%dgp gnﬁgﬂi;fgﬁédl% aIR&E\{ %r@ﬁﬁy,@a%%g&oégyl »aroyl, halo,
nltromyancas:arhex)e adlcaxycarbongt, a@lgkynalbonyl arziiesxycash g lkylsulfonyl,
oy HePOF Ao REASIERS ol astig H3ERiritns, sk
heteﬂm}aﬁ(ylthb{ %9@g§g§yﬁ|h%fer66ydmt f@;‘-ltl\g?N)tr@HE UERENEN LT C(=NH)-
NH(alkyl), Y1Y2N Y1YoN anyI- Y1Y2NC(O)-, Y1Y2NSO2- and -SO2NY1Y,, wherein Y;
and Y2 can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. “Ring system substituent”
may also mean a single moiety which simultaneously replaces two available
hydrogens on two adjacent carbon atoms (one H on each carbon) on a ring system.
Examples of such moiety are methylene dioxy, ethylenedioxy, -C(CHj3).- and the like

which form moieties such as, for example:

S o h

"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic ring
system comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring

atoms, in which one or more of the atoms in the ring system is an element other than
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are consi dered equivalent in certain enbodi nents of
this invention. "A kynyl al kyl" nmeans an al kynyl - al kyl -
w@emap3ize whi ch the al kynyl and al kyl are as pPEwUS2086/§22190

descri bed. Preferred al kynyl al kyls contain a | ower

al kynyl and a | ower al kyl group. The bond to the

parent noiety is through the alkyl. Non-limting

exanpl es of suitable al kynyl al kyl groups include
Ca R el g ofe B BN S SHfr, RS pEin combination, There are no
adja@enwxmem asd/pr euﬁmﬁbmmeeenmdhemngfwsrt@n Preferred

h |
hetaidiaiconieih 2baibs 2 Bpput 8 R atams: TRk e gzpeoxa or thia before
the héterosiRl YoOIYAriBIrheAns At atlldiaBPh initr h&%ewld@ B#lor slifar atom

bond to the parent noiety is throug he al
respegiiveiy,iy aregant agennirg gteqo- AnkyNH gre@sterﬁcwwlmngamaw exist

r rR .
oS3R8 2 UL 5L R RYBB6) LAECBL REYGH o o e
sucﬂnpcb“tea!t}miskaﬂe aso @pﬁsid@ﬁéwﬂart oy thienyverition| Thédheteroc clyl can be

.2 f] ethyl. "Acyl" means an H C(O) - Kyl
optighalii \rubsHied b c@aor i wngqssoaﬁemwsqh?él’t%w Q%‘r’ﬁﬁb?e the
r

san‘%o cfre@@erfern? %rf&éléjgezﬂﬁéﬁ@%&r’ﬁgrneﬂ "ﬂ}é’ﬂ@r%lg(eﬂ damyrqage%m of the
heterocyclyl taa beoptioraiyydxidikied td the ¢comesponaing Msoxifle, S-oxide or S,S-

dioxien, Nt e e ER ek AEtaHE srgodictis Refrbydiirings ipglude
pipeHIg, BYADI@AOLBiLcra Ry DAL, BRSO IgHefiny a1 4-

arent nol et oug the car on

dloxabw, tetraftvdn@fueadw#ﬁe&ehwroiluoplamsé lgr:tamslactma,r @ad the like.

or BaohisF R nbted R Rtterosabiny YobtalR g By@p(he orthis invention,

therde$e holigdroXy0groise &h @erb@mh@amcem foadNe cabksxys well as
groups i ncl ude nethoxy et hoxy, pr opo IS ropox

ther aqee ﬁDlNJPé)SyQTWﬁé %b‘?fﬁ!' 120 afjl?é:eﬁ&%ﬁﬂo épya siamy L}gﬁh for

ygen. "Aryloxy" means an aryl-O group in

exa@ﬁlcﬁ{pﬁ%ng 'yl group is as previously described.

suidt abl e aryl oxy groups

i ncl ude phenoxy and nap . . The bond to the parent

noi ety is through the etiher o en., " Aral kyl oxy" neans

an aral kyl-O group in ichAhe arval kyl group is as

Non-limting exanples

there is no -OH attached directly to carbons marked 2 and 5.
It should also be noted that tautomeric forms such as, for example, the

QO B

~

H and N oM

moieties:

are considered equivalent in certain embodiments of this invention.

“Alkynytalkyl” means an alkynyl-alkyl- group in which the alkynyl and alkyl are
as previously described. Preferred alkynylalkyls contain a lower alkynyl and a lower
alkyl group. The bond to the parent moiety is through the alkyl. Non-limiting examples
of suitable alkynylalkyl groups include propargylmethyl.
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previously described. Non-limting exanples of

sui tabl e aral kyl oxy groups include benzyl oxy and 1- or
wQ@2apsskal enenet hoxy. The bond to the parent POI/ES2006/622190

t hrough the ether oxygen. "Alkylthio" nmeans an

al kyl -S- group in which theal kyl group is as

previously described. Non-limting exanpl es of

suitabl e al kylthio groups include nethylthio and

eth r‘Héttetf'? r!kWﬁrn)e?ﬁﬁiagrﬁétﬁeﬂga %IE@;Q@%WWh&htthé%oam and

t he sul group |
alkyt are as pre\@pumm descr@cb rFémfenned Iyetﬂmmll@dﬂjcontam a lower alkyl group.

Non REFDRE aG Pheataia aralbidrpheR s Byiifiatil. apd quinolin-3-

yumaﬁylerrheraar@t% thé da‘i‘é%BlétFﬁs ﬁ%u%ﬂ theMaiRyKY! t hi 0"
nmeans an ar al g‘@up I n the aral kyl group

i s"ldxdrpmalkwusm@anﬁea tadd/l- guoupIin which gliokisngs preyfously defined.

Pref?ﬁgﬁ%@d&@q%ﬁ%gé'ﬁ aﬁn W‘%E’B@t lﬁgﬂﬂﬁl\ 'ﬂg %xanﬂ)(:feé3 8P8Litsbre

hydrokyalkyb@‘@ubﬁﬁ)’élud@”ﬁ?ﬂﬁ:x?me@h%dn&-ﬁ@dr@(
l1tmting exanpl es r bonyl

gr dpd” Wﬂ@@é‘ @xyﬁgylgg&é,ﬁ%gzugﬂ@goxmwbwp inrwhich the
varnﬁ%?@li %y aie ds ?prﬁv g& @és){g:rr]lbggt ?ﬁ%‘ﬁ%{'\g tBeihé g:rapémyﬁmlety is through

the MrbohylrrPlrefegedmym ecntain aloWatﬂzlEylaNyohdmmagkm@yrhples of suitable
S. | enoxycar,bon d napht hoxycar bonyl .
acyl%q ‘B%HH’H{C{? g’ﬁ'@% angi ke a'f@ﬂt hrough the carbonyl .
Nﬂo@?ﬁé@rﬁ@ﬁﬂﬂwl @@P@r@lﬁb #H @hieh t’h@é?&@rouﬁﬁ@% previously

[Tmting exanp a sultabl e aral koxycarbon

des@lb@ﬂ’p The lmmzpl tbzymemnplety lﬁn@rmmthaacanb@nybm Ilmltlng

exarffle$iof uabaas sigudgbaRey and b tab 8™ hose -
whtAlkokyremahny bnHIHOA %’OUEW@ KNlﬁd:H(M{e aliyﬁglb@bdsfa@ ﬁrhelously

par ent nmetylsthrou e sul

desm@@ﬂs New-lipifing speppley 96 gwitable @"f%{ogrpups w%/;cl%e mﬁtzoxy, ethoxy,
B8 Ve Toh kU nAReRY f1RMing T BBl AL L s e
ether oxygen.

"Aryloxy" means an aryl-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is through
the ether oxygen.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methylthio and
ethylthio. The bond to the parent moiety is through the sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and
naphthylthio. The bond to the parent moiety is through the sulfur.
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atomis replaced with a selection fromthe indicated
group, provided that the designated atom s nor nal

wQ@ 200ens3g2under the exi sting circunstances i s nPCT/US2006/022190
exceeded, and that the substitution results in a
stabl e conpound. Conbi natiggs of substituents and/or
vari ables are perm ssible only i f such conbi nati ons
result in stable corrpounds By "stabl e conpound' or

suf’?'ké{':lfyétm "UfibsiSan Fal urv '%U‘ﬁqﬂplf’!%ﬁtﬁ@él;alkﬁ roup is as

y robust to tion to a seu
prevdng;hedescﬁntmd iNon-limitimgeexapapleicda suitable arallyithio group is

ben%yif]hm @;ﬁ 8 fﬂ.fipcr @1 gé]ﬁfgw Hﬁlﬂ% ?suﬁgtgheﬁ 2’86(?%{5 c ~agent. The
oo lkbkydarBon ! %ahg%rﬁﬂkﬂ‘@@@ @f@ﬂf’ﬂ\lorﬁ-ﬁﬁiltﬁﬁj §xa'-lﬁples of

nmoi eties. The term"isol a ‘in isolated f
suitghle atkoaxyaadeny! groupsdnelude metbﬁymafbonﬁtamdeetbpxx%araonyl The

bond T Bl biiptde Bl BRume BB c, 20f . The tbrm
" pYAyidx§dartonylimeans ahised-0C(0)- Geoum M@mmmnm exdmples of

to the physjical state of said conpound iafter

suitajtie aMewqarbﬁmsd g5RupS incitdeoPheNIYSIEP WY amé@@@mo%carbonyl The
bon@l?c? ;Pgr%nl?ﬁicﬁélgrlé"ihr% btﬁ@%ﬁfb&rf&et he skilled artisan,

In sutrfrcren e char ri zabl e by standard
anmmkm@batmwﬁlmm de sxralkiple0-Q eignoup. Nexn-limiingwexample of a

,to th kil l h d, th .
suitafily eprdi S Bomilorain ALbg PR hevh uEs baR S i fhrept moiety
|Sthra)gq,ﬂ1@ecgmgﬁ§,]gen atorr( s) to satisfy the val ences.

When any variable (e.qg., (%ln heteroc cle, R2, etc.)
och;lsuhS@@ylf means @ alkyeS (Cr)a@fpupo Fse err@érgroups iafe those in

whiqﬁ%b %{J gg?urgfs I%?vgr %!K)}il-ﬁﬂ'{ef gﬂﬁiﬁy gvae%jlregf ﬁgoﬁefysis through the

sulfdfgurrence. I n one enbodi ment, the invention dlscloses
a novel , easy to use process for prepar compou

of "Amssioayl’ reeans ar ARd-S((e)-reys. The bpﬁe%@ M%Pagﬁﬂ% 5n01ety is

nitrile of fornula Il is added to a
throﬁé}‘? I%?‘é sol'vent under anhydrous conditions. After

coOhe thgrnh Hsulsstituted'bmebas dhateoneonmare hydrogensforatheudesignated
ator sfeiacst Wi dcreletiondrin e MISAERGNORP o igMsacanat (e
des@ﬁétreﬁeéjconf’é RbRHABAISREPERAEHNE xR TiIRUstAREes is not exceeded,
and that the substitution results in a stable compound. Combinations of substltuents
and/or variables are permissible only if such combinations result in stable compounds.
By “stable compound’ or “stable structure” is meant a compound that is sufficiently
robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties.

The term "isolated" or "in isolated form" for a compound refers to the physical
state of said compound after being isolated from a synthetic process or natural source
or combination thereof. The term "purified" or "in purified form" for a compound refers
to the physical state of said compound after being obtained from a purification process

or processes described herein or well known to the skilled artisan, in sufficient purity



10

15

20

25

30

fromabout -80 C to about -30 C and from about -80 C

to about -70 C being especially preferred. LiHVDS is
w@mooespssel al |y preferred base. Tetrahydrof ur anpIHEF006/622190

a preferred solvent when the base is LDA. A preferred

sol vent when the base is Li , KHVDS, or NaHMDS i s

diethyl ether or THF. Preferted reaction tines range

fromabout 1 to 4 hours, with 1 to 2 hours being

S ' . referre W t determ nati on of, the
to bEEFSertaBie it LERard b Aal iCH 1SR o4 e ndrbfh ar wet
knopnatotthei giilled. arfiéagr stirring is conplete a conpound of
formula Il is added to the reaction m xture and

st ilt shauld qisst be apted et pay heleroatam with ursatisfied ivelences is

' \ D4 DGk ' tine is

asshRERRG A ne MRt obe T SRS &ALt CBEhBE s T but

is Vyhﬁa mh/l\aa_rihbmmmOatyll,i’ﬂthidﬁyt@, Rg é’gl_dgmans }hﬁdr’@ tAah one time
. to 1 hour peing_especijal referred. e reaction is
in apY GANGIURERSLINGTRIUR Vads e SR QR e3eh GPawEanGafdRependent of
its dehRion: e R9RbidRkarBRLY. Wi | e maintaining t he

reaction tenperature an he conpound of formula IV

wi tim ooe esnbodiotent stheanventionsdiscbses henbviel, ezsyteniseqratess for

. f t . [y f bout 0.05
prefit ¢mRBuds a (Tl CroRPESREUAGIRS or mila |1 and
fr ointreb kst sl S’fﬁhiﬂgérﬁtri?é’@ﬂforﬂqufb T 88ded té‘a%fjiﬁ@ﬁl&@olvent

of formula Il'l are used. The anount of base used is
under arhydreus conditions e After gbeling thenenlytion tmattempesature range of about

100, 37 ERPQL U LSRR, KOSy AR £hedl BB soven
and lilye readtion mixtadayid rsﬁh@db?r@ﬂarm@érbwmfraﬁﬁéé afs, foFexample,
added to the reaction m xture foll owed bf)ét e addition

frompabeiteBlc fciarhenl -BReCrantiperabRyt-aP e G o ahauted 03(C heing

f 1\
osph PSS, CEANSSIY y Shobktly HOMIrel b Lot iran (i
is a preferredexalveht efhern e lgseds 4104, Agprefered sclveabwhen thébase is
LB RIPEE PR VEY & RS20 ok o B 555w tmes range
fromPEB&it 1 1% hoBird\&ith Md B Hdues BKird es‘lfecﬁé]lz/spﬂ?%ﬁéd hfHthe

Ceneral Iy, the amount of hydrazine rang rom .05 to
detegminationgefdhe lexaghibmatbeiiig well withimthelroudingestillfof she abaciitioner.

0: Bty A oTR ool LodBBol i 8 Bl MR AREEATE o hdeton
mixtoreaad strrad dpidieradlyWRild rittaining the fdctief tEmperathfs. Again,

washing with brine or distillation. ) )
determining the reaction time is well within the skill level of the practitioner, but is
generally from about 30 minute to 2 hours, with 0.5 to 1 hour being especially
preferred. The reaction is then quenched with an agent such as saturated ammonia
chloride, again preferably while maintaining the reaction temperature and the
compound of formula IV with or without isolation is collected by conventional means.
In terms of amounts, generally from about 0.05 mole to about 3 moles of a compound
of formula Il and from about 0.025 mole to about 1.5 moles of a compound of formula
[l are used. The amount of base used is from about 0.5 mole to about 3 moles.

In the next step a reaction mixture comprising the compound of formula IV and

an alcoholic solvent is formed. Hydrazine, with hydrazine monohydrate being

especially preferred, is added to the reaction mixture followed by the addition of acetic
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Preferred conmpounds for fornmula | prepared by the

i nventive process include those wherein R2 is hal ogen,
WEERS/183%22 | ower al kyl, al kyl substituted w th PQRES2006/022190

al kynyl, aryl, heteroaryl or heterocyclyl. In an

addi ti onal enbodi nent, conpgund of fornula | wherein

R2 is halogen, CF3, CN, |lo al kyl, al kynyl, or alkyl

substituted with -OR6 are nore preferred with and an
acncggr% Op%ctlgﬁbrﬁd L@Bé@\égﬁrcﬁétgq ﬁbﬁpbgr@iﬁrﬁ onglﬁlgolu’t 50° C to about
150P '(Efvﬁﬂf 6m divsuti70reDtd aPodl F30°0S %lﬂ@fé@;béblélﬁ/ preferred, for a period

exenplified by the follow ng preparations and exanpl e

of time geneyally rangiog figen abaut2 bétp abouﬁ ﬁlﬂthQUﬁé, witly pbout 20 to about 40

belﬁggsé&éct?éﬂ)ﬁéﬂé?%éezfxﬁgglrﬁﬁ %?frﬂ%ﬁﬂm) e %?@gﬁg%@sd all with the

skill i ties phatitionet. eGsn@reMlybme)amhbcﬂh draib@cranlges from O 05 to 3 mol,
tetrah drofuran THF ['ithium bis(trimethylsi

and thegrountief asetic acidranges fomapaut ORI o a0 Wit O. 008 t0 0.5 mol
bemg %ﬂ@élgepre?er Tﬂé%'ai\fé'h? EEhRANEn TS drider re{)uced pressure and

room tenperature or
the ¢crudiei prodyct lstmmlﬂeﬂﬂj}celtftmevas’mhg wEthd)Tp'leeoﬂdlstlllatlon

Pr ation of Pr r f 3-am no-4-eth razol e
s Sesiecd FarBpodts® B Jomillad oySadiadlii fiarbuenthabidsess ndlude
thoé@;ﬂhﬁe#é‘ﬁ R84y aarbdeRt ©F, EN, fSwaeakpd alk?P&%é%ﬁ&thrﬁniH 2SR5, alkynyl,
equi pped Wi th a nechanical stirrer, her nonet er
aryl, heteroaryl or heterocyclyl.
In an additional embodiment, compound of formula | wherein R? is halogen,
CF3, CN, lower alkyl, alkynyl, or alkyl substituted with -OR® are more preferred with
and an additional embodiment wherein R? is lower alkyl, alkynyl or Br or especially
ethyl, being most preferred.
The invention disclosed herein is exemplified by the following preparations and

examples which should not be construed to limit the scope of the disclosure.

EXAMPLES

The following solvents and reagents may be referred to by their abbreviations in
parenthesis:
tertiary butoxycarbonyl: Thoc
tetrahydrofuran: THF
lithium bis(trimethylsilyl)amide: LIHMDS
ethanol: EtOH
acetic acid: HOAc
potassium t-butoxide: t-BuOK
dichloromethane:DCM
liter: L
milliliters: mL
grams: g
room temperature or rt (ambient): about 25°C,
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and a 2 L pressure-equalizing funnel, which had been

kept under dry nitrogen. The solution was cooled to
WO Ide332ret one-dry ice) and a solution of Li HMBU32000022190

in THF (3L, 3 nol, 2 eq.) was added dropw se over a 45

m nute period and the reactyon m xture was stirred for

1 hr. Next a solution of ethylformate 111g ( 1.5 nol,

1 eq.) dissolved in 200 mM of THF was added via a 500
molér:LmBFdi.ti on funnel over a 30 min period. Upon

conpletion of the reaction, the reaction m xture was

i
mple d: Preparation of Ryeparatign ot 3-am 16-42cthyT-

filtered and the collected solid was washed with .

di Bulypnitilee207 Ha. 3 majbaed anpudioysditsle 4 4 wergipiroduced into a
I i i. i

eSS N EQTERRINY HARE S0yt gometr

and R 2 $ pressuetdqualisngfumaiel whiel had42@n@ept andeadey aitrdgen. The

a yell ow sgol ution. The, yellow sol uti

solpnaRISaRIen tar | Bganeniize) 34 S saliopel MRS 1 HM in THF

(o 3R A58 3840q BRSHARE Bl 5D ATTIAS BB i actor
mixiure wasestirjedifos 1altid ddexica solgtior af ethylfotursatee] 11gh(1.6 mol, 1 eq.)

Lostirr.i I by t ddi ti .
aissghveg g0 Prat IR ded Viep SRRLRL Alftbut o8l overa0 min
periBiXUHch ¥Ghpletiohest the rédbtieon tHe rEction mixtuFs evasestittédfor 30 min at

m xture was concentrated under reduced pressure in a

-721Gt water bath (50 C) to renove conpletely all the

o mhEtTefin Wef lfdhehed uf ta@rfigH s fiohia cifids yofiton (3 L at-

72° \@ahe étiet fob10 nein( 402 rebitiol hextphasas filkered and the collected solid

partitioned and the pH e s.nmonj tored H= 9)]. .
wedTeshad M SIS EEoR A &1 LoREIore Peltieaidect cEneyfiite was dried
oveFRidQhesRfn %Qlthre' fil?@cfea dg)ain.ﬂf'ﬁeffiltl'été L dicentrated under

concentrated under reduced pressure to dryness to 106
redgcenf pleisghte with lcomaohiwater bathr(s39° &)Hg liggmeaa 468)g ofvyeliow

lWas solidified under vacuum Yield 65% Conparative
soluPBnpl e 1: Preparation of 3-amino- 4-et hyl - pyrazol e

( netheARIRWISAGLIER WaddiluteE WMth @hanol (200 proof, 2 L) and charged into a
reaction vessel, equipped with a magnetic stirring bar and heating oil bath. Hydrazine
monohydrate (180 mL, 2 eq.) was added to the reaction vessel while stirring followed
by the addition of HOAc (64 ml., 0.35 eq.). The reaction vessel was then sealed and
the mixture was heated to 80° C for 40 hours.

The reaction mixture was concentrated under reduced pressure in a hot water
bath (50° C) to remove completely all the solvent and yielded 219 g of a crude oil.
The crude oil was diluted with methylene chloride (2 L) and washed with brine (400
mL). The phases were partitioned and the pH values was monitored (pH ~9). The
organic phases were combined and extracted with methylene chloride (2X 1 L). The
filtrate was concentrated under reduced pressure to dryness to 106 g of light yellow oll

3-amino-4-ethylpyrazole), which was solidified under vacuum. Yield 65%.
( ylpy )
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Butyronitrile (190 g, 2.25 nol) and ethylformate (305
g, 4.12 nol) were added to a reaction vessel

W@ ovbAas33eng a suspension of t-BuOK (308 g, 2.2BCTDE3006/622190
diethyl ether (7 L)1which was at a tenperature between
-10 Cto 0 C, over a 4 hr pgyiod during which the
reacti on tenperature was mai ntai ned between -5 Cto 12
C. The reaction m xture was then stirred overni ght at

Cormhparativd BRAl f&‘iéP}%@gfa? bP8-dthifld S tiREobisibiE Rof dccording

TO - LU Cdrd
tothmmlenumm)g the reaction tenperature between -5 Cto O

i BUSTRBTIE4PD oh 2o Rermats (B0l %cﬂiwere added
o sffhesatan sl ) dgsipor sy SRISEE 7275 30y i
ethesf(7 zL)J wgh:h vyask bba temperatxe mnwems-mf’ St 0%C, oueoa dﬂyr period
.E d hyd
duriB TS EardipRiSmAErI Was BabR %ﬁé@&%ﬁqﬁ &' 1942:C. The
readt@n?éﬁlebref\ﬁéé hidstived HeerAit bt derﬁfte fatdfe. 30 C tO

. The reaction mxture was then refluxed at 72 C
ovéhgirgaetiommixtyre westthemsooleddoed0aC B8l BQAC 106@mlipwas slowly

sy B S a0l Mo BREAES L34 T fowea v

stirriagdhé heat¥ovi inwelfe forg OWﬁihh Gme’\téafbtlbhlrﬁ&tt(ré%éﬂhén filfet€d and the
aqueous | %{ers were comb and washed with

sollct yﬁgwﬁhe wiih giathy Q?Bﬂ‘bﬁzﬁéﬁo P iThe diltsatpavas ﬂmrmncentrated at
déd?) %lfgqu 991]&111&] The DCM | ayers were
ne , a rred” wt

sodi um sul f at e/ magnesi um
sulhatadl. wasdissolvedrintovdry EtOIb({E50 tnd) wndlhydaazine Ihydtratel{132 mi)

was 3defhh . mRATGYS aseRaionvPBIRprasd OFR” SEIRAD" C, followed by the

addnﬂéﬁ%'fl—l@A@ﬁt gb° bﬁe4m@ntrherieééudmﬁﬁ>&d€éiw &S thén refluxed at 72° C
lustrative and not limting. Various changes or

OVGTinitfl cations in the enbodi nents described herein may

0 [ $ ~ The .
oo e BN erE ARG Shinysfianed” B ot CORE BRLIRRIBH. The ol
wasUhdeN‘étEnﬁH Q@MHIMI andb@d b0 mL).1Tha Iﬁyé}@%érecéeparated and the
maki ng a 3-am no-4-substituted 'P yrazol e derivative of
DCM fayer Washed with brine (150 mL). The aqueous layers were combined and
washed with DCM (2x500 ml.) and the combined DCM layers were washed again with

brine (150 ml). The DCM layers were combined, and dried with sodium

sulfate/magnesium sulfate. The solvent was removed to yield an oil which solidified at
room temperature to give 70 g 3-amino-4-ethyl-pyrazole. Yield 23%.

The above description of the invention is intended to be illustrative and not
limiting. Various changes or modifications in the embodiments described herein may
occur to those skilled in the art. These changes can be made without departing from

the scope or spirit of the invention
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in which R2 is selected fromthe group consisting of
R9, al kyl, al kenyl, al kynyl, CF3, heterocyclyl,
whedoensssyrl yl al kyl , hal ogen, hal oal kyl, aryl, PCT/US2006/022190
aryl al kyl , heteroaryl al kyl, al kynyl al kyl, cycl oal kyl,
heteroaryl, al kyl substitut with 1-6 RO groups which
can be the sane or different and are independently
selected fromthe list of RO shown bel ow, aryl
substituted with 1-3 aryl or heteroaryl groups which
can be the sane or different and are independently
Whatisataiated isom phenyl, pyridyl, thiophenyl, furanyl and
t hi azol o groups, aryl fused with an aryl or heteroaryl
1, ar WBroé&fsfoQﬁéNhg%U%Sémh'ét&%u%ﬁtﬂtéd Byrizble @énvatlve of the formula:
het er oaryl groups which can be the sane or different
and are independently selected from phenyl, pyridyl,
t hi ophenyl, furanyl and thiazol o groups, heteroaryl
fused -(CH2)m N N~ﬁ$§ with an yl or heteroaryl
group, wherein one o @ aryl and/or one or
nore of the heteroaryl above-noted definitions
for R2 can be unsubsti r optionally substituted
with one or nore noi h can be fhe sanme or
di fferent, each noiet ng mhdependeégly sel ect ed
fromthe group consisti ;ﬂ’/halogen, -CN, -OR5, -SR5,
-S(2) R6, -S(O2) NR5RG, 5R6, -C(O) NR5R6, CF3, al kyl,
aryl and OCF3; R4 is HL malo or alkyl;R5 is H, alkyl,
aryl or cycloalkyl; R6 is selected fromthe group
consisting of H, alkyl, alkenyl, aryl, arylalkyl,
invwmm1alkenyl cycloalkyl het erocycl yl ,

het g%@?& ﬂfg\eggertgﬁfe%%%gmg h{lﬁ pﬁqyﬁ Il¥enyl kgllq’/nyl CFs3,
hetcﬂ?tﬁwgié'ﬁ&eroggﬂﬁ% Y. Hatd éﬂ?ﬁgw%%ﬁ aéurzsu Iheteroarylalkyl

ryl, et éroar can Stit
alkmylablmlj cycidaliyls hetsroanmyt, eadkylvisuhsmu&dawnhdr@ R?tgreupesvhlch can be

be .th f
the Sty =08 ARTEdSherbisniN e s ot i fty EisHwn betow,
arylhsﬁ.lib@ﬂﬁﬂed ahtlhw -3 %gvér, hé’t}éﬁﬂai’ﬁ' dﬂzsh s Riet ead @eythaldawhe or different
C( RAR5) P-R9, - N(R5) B
and.- qr@md@)emq@tly @dqgtggl |f{5>m ph@(nm pgridyl piRnyRfgranyl and thiazolo

groups, aryl fused with an aryl or heteroaryl group, heteroaryl substituted with 1-3 aryl

bei

or heteroaryl groups which can be the same or different and are independently
selected from phenyl, pyridyl, thiophenyl, furanyl and thiazolo groups, heteroaryl fused

8
S—(CH)i—N  N—R
with an aryl or heteroaryl group, N/ ’

g e G §——ary|——N/_\N~R8 eyl e
, N/ and :

wherein one or more of the aryl and/or one or more of the heteroaryl in the
above-noted definitions for R? can be unsubstituted or optionally substituted with one
or more moieties which can be the same or different, each moiety being independently
selected from the group consisting of halogen, -CN, -OR®, -SR5,
-S(02)R®, -S(02)NRPR?, -NR°R?, -C(O)NR°R®, CF3, alkyl, aryl and OCF3;

R*is H, halo or alkyl;
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-SABH, -SR10, -S(2)R7, -S(O2) NR5R10, -N(R5)S(Q2)R7,
-N(R5) C(OR 7 and -N(R5) C(O NR 5R10 ; R7 is selected

w0 e@ai1s33e2 gr oup consi sting of al kyl, cycl oal kyPCT/E82006/022190
aryl al kenyl, heteroaryl, arylal kyl, heteroarylal kyl,
het er oaryl al kenyl, and het e%(?cycl yl, wherein each of
said al kyl, cycloal kyl, het®roarylal kyl, aryl,
het eroaryl and aryIaIkyI can be unsubstituted or

opt 5N i ndependent substituted with one or nore
?st 'cmg% ¥fg ?%@ sane or different, each
”U'Ffﬁlé{ seRiched fﬁﬁ?ﬂ@@%ﬁb'dbn%@tlﬁgtcﬁql-l faﬂl%m élRén?r Qgﬂ';, arylalkyl,

consi sting of hal ogen, al kyl, aryl
arylatsesyl, cyrploalismi heterReRel, hetergpmﬂalkyl ¢(6¢B®)BRG, anghejemarylalkyl,

wher%(:@q& &%@@ﬁwl %ﬁ,{%@@ i, hgfé %%%%mcyclylalkyl

het&rBéByl &% hétéi'@églé Ryl danase bh&lmﬁtm@d@wn&hams@lﬁsﬂ?ﬁted with one
(O NR 5R10, - ( @) NR5R1
or m@;@:mp@([)as Nepioh capbenp gr dﬁfgr@rpt@§9§m Wme@mt@pmgq@ependently

seleﬁ:}h%? froﬁ?tHe&%%bﬁ%%%éﬁbW@%@% %%&C%yﬁlgélg%g(yp fh&fz%rocyclylalkyl
CF; SREE 3, CH GO, -NRSRED ) GRR1RY,-RNWR" &R - FOR‘R°),0R’, -C(O2)R’, -
C(Of ’Ra(ﬁéﬁggéupdcowgr{stsl) %%PRHSR;PkyFloa:r;I sel ected
il o
-N(RHE(@)NRRY of “said al kyl, aryl, aryl al kyI

cY 9L orod B BRIl BB TS BB ot aateny.

heté}ba@wtar‘yl‘aﬂh}l}’h@téhﬁdrylamy?%é&eﬁdarﬂameﬂyl AR hdI®IRYLIFE wherein each
whi ch can be the sane or different, each noi et‘yﬂdbel ng

of spiscrlkMnavalealiyk betaroarylalkynarhehejemasylansarialiy can be

uns@%ﬂgwwnajlwegﬁ%@?lsﬁé%ﬁx% @ft&?ﬁ%l (rabk%tnaletles which

can t:(eCméW dlffe(EéﬂZ)aBBh mdéiey) MARINdepgendeRlly seflé@bdd from the
Groug By T B! ageR ABYCAOIBAIERIG! CEot @biral E) (PR RNRTR™, -
CH%@ﬂﬂs r?%l@(g )Wt R(C?NRGF@QR/‘nay dg&ﬁgﬁgpt oggoﬁwer t O@FZF@RW?”
N(R S(caar«ﬂ% NER®YHOIRI godl yN(RHCLOINRIWR Ph each of sai d

CY 898\ KMot &t file OC%Bbyéong%' ﬁg of R%, -OR?, -C(O)NR°R',
-S(02)NR°R?, -C(O)R7, -C(=N-CN)-NH,, -C(=NH)-NHR?, heterocyclyl, and
~S(02)R’;

RY is selected from the group consisting of halogen, -CN, -NR°R'°,

-C(02)R?, -C(O)NR®R", -OR®, -SR®, -S(0,)R’, -S(02)NR°R'?, -N(R%)S(02)R’,
-N(R®)C(O)R"and —-N(R®)C(O)NR°R'’;

R'is selected from the group consisting of H, alkyl, aryl, arylalkyl, cycloalkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl, wherein each of said
alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and
heteroarylalkyl can be unsubstituted or optionally substituted with one or more
moieties which can be the same or different, each moiety being independently
selected from the group consisting of halogen, alkyl, aryl, cycloalkyl, heterocyclylalkyl,
CF3, OCF3, CN, -OR®, -NR*R®, -C(R*R%),-R®, -N(R®)Boc, -(CR*R®),0OR®, -C(O2)R?, -
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bei ng unsubstituted or optionally independently being

substituted with one or nore RO groups; and mis o 4
wobkiosh3senpri ses: (a) reacting a conmpound of fRPCHUER06/022190

RN (Il) with a conmpound of formula Il where R is

al kyl , substituted al kyl, enyl, substituted

al kenyl, al kynyl, substituted al kynyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

| tidNted sl Al 55 g
CONE I 37 IR sty SR R SHORN B RJROSIOIR -
N(H"i)ﬁ(@)ﬁf)andf -Nﬁ(rt:)zf’;m(m:st xd%ﬂgse% bpﬂimajhy}(tzlaﬂ:iv%msdl Rﬂgm the moiety —
sengce . Li , or DS and a
NRE vl _5%? Ak @’nﬁbﬁhﬁ TP ENc MRS, Y e OTSS legethesdederm a
cyclfaliyl Or otefodl cRATRAIRL vith oAHTh it byl BEREtEHE Ay moety
beirgumsubstitutad ldr optiohaliynindependertiypeeiat wubstitt e aithadreior more R
50 C to about 150 Cto give a conpound of fornmula I.
groups; A o ocess according to claim 1 wherein the base
I Shidoand the solvent is THF. 3. The process

;according to claim2, wherein R2 is a | ower alKkyl
whigft 6oprisesa cycl oal kyl group and Ris a |ower alkyl

o b ct88ind T sPRPEBR SR er ci n B2 s bai ogen,
CF3, CN, lower alkyl, alkyl substituted with -OR6,
al kynyl, aryl, heteroaryl or heterocyclyl. 5. The

process according to c'?aJ\m},/C\Nherei(n)RZ is Br, d,
cycl opropyl or ethynyl. 6>The process according to
claim2, wherein the al coholic solvent is nethanol,

with a compound of formula Il

0

A w

H OR

where R’ is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, aralkyl, substituted aralkyl, alkylaryl, substituted alkylaryl,
cycloalkyl, substituted cycloalkyl, heterocycyl or substituted
heterocycyl,
in the presence of LDA, LIHMDS, KHMDS, or NaHMDS and a solvent at a temperature
between about -100° C to about 0° C to give a compound of formula IV

R2 CN

Y W

CHO

and
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et hanol , propanol, isopropanol or butanol. 7. The

process according to claim®6 wherein the al coholic
wG@ei0easa32i s et hanol. 8. The process accordi ng POI/UER061022190

7, wherein R2 is ethyl. 9. The process according to

claim 2, wherein the reactig% tenperature in step a)

is about -80 C to about -30 10. The process

according to claim 2, V\/nerei n the reacti on tenperature

i b C. ., _Ih .
or de88ctla seMigpling & talmab@ 3RS pvdfiaine Add abRl acid in an
alcéfﬁﬂi@%oﬂéﬂt%t lafteﬁk%?am)re 'bét\ﬁémvébo&%@ Cao AUt 1569Cl0 give a

rilJorocess according to claim10, wherein the
cormmmd@f off@Hffekat ure in step b) is about 70 C to about

2. {heligebtess eabfia R Rt Ao ihaii hbags R fhe soventis
THIE)lrocess accordi ng to cl ai(m 13, wherein R2 is la | ower
owe
3. a1 1e GRS BReordibg isp i 2 Precaipdts I lovas AIH Girgu. or a
cvc&véfkgf@?owc%@ﬁ%ﬁéwmw@?ﬁb%iﬂ 3pIpERE iR oy preny
- OR¢he pitdegsy laccardjing tdelaim @amplerein Ricisehaleyen,yCF3, TBN, Iower alkyl

el BTSSR ol Ao Sk, &

5. 10 THehBck3s a‘Uﬁ@fo‘i’hd‘td Blgll’ﬁlIZCWﬁI@lrélﬁ @b,ts\mnm ' é‘ycloproPyl or ethynyl.
met hanol , ethanol, propanol, isopr ogano but ano

6. 18 ThEnprosese essowlingtaitian Rowbeseimthe a}ﬁ@\o@crso!mt is methanol,

0 19. The process according
eth%cﬁtpl%pr%ﬁ?g%g\/’ﬁgbghﬁl cgztnﬁ‘é]r?cgt hyl and the base is
7. Li H¥iaSprodess Akeoiing &sslaing 6omwbr@m thb alcehaoliclSolvahieis aititanol.

thereactlonten'peratureln step Js about -80 Cto
8. abote progess aggordmgbtop@ é%gswaéﬁ@ﬂd? n'§ atbylel ai m 13,

9. 88{‘1@ ;?rg aE% %t‘éé@%r?@& 8R% LB Feih Thé F&Rctdh fefngdi8ithre in step a)
is about -80° C to about -30° C.

10. The process according to claim 2, wherein the reaction temperature in step a)
is about -80° C to about -70° C.

11.  The process according to claim 8, wherein the reaction temperature in step a)
is about -80° C to about -70° C.

12.  The process according to claim 10, wherein the reaction temperature in step b)
is about 70° C to about 100° C.

13.  The process according to claim 1 wherein the base is LIHMDS and the solvent
is THF.

14.  The process according to claim 13, wherein R? is a lower alkyl group or a
cycloalkyl group and R'is a lower alkyl group that is optionally substituted by phenyi.
15.  The process according to claim 13, wherein R? is halogen, CF3, CN, lower
alkyl, alkyl substituted with -OR®, alkynyl, aryl, heteroaryl or heterocyclyl.

16.  The process according to claim 13, wherein R? is Br, Cl, cyclopropyl or ethynyl.
17. The process according to claim 13, wherein the alcoholic solvent is methanol,
ethanol, propanol, isopropanol or butanol.

18.  The process according to claim 17 wherein the alcoholic solvent is ethanol.
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22. The process according to claim 19, wherein the

reaction tenperature in step a) is about -80 Cto
w@bwat13337Z0 C 23. The process according to cl ai PeR0S2006/022190

wherein the reaction tenperature in step b) is about

70 Cto about 100 C. 24. Thggprocess according to

claim1, wherein the base is Li HVDS and the solvent is

di et hyl ether. 25. The process according to claim1,

19. WNefiRl BrdcREs BR86rdirtg (BB 48, WAEMIR R? is ethyl and the base is
LiIHMDS.

20. The process according to claim 13, wherein the reaction temperature in step a)
is about -80° C to about -30° C.

21.  The process according to claim 13, wherein the reaction temperature in step a)
is about -80° C to about -70° C.

22.  The process according to claim 19, wherein the reaction temperature in step a)
is about -80° C to about -70° C

23. The process according to claim 20, wherein the reaction temperature in step b)
is about 70° C to about 100° C.

24. The process according to claim 1, wherein the base is LIHMDS and the solvent
is diethyl ether.

25. The process according to claim 1, wherein the base is KHMDS or NaHMDS.



