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-1- SUBSTI TUTED CARBOXAM DES Thi s
application clains the benefit of U S. Provisional

wo 2068t i on No. 560/811839, filed June 8, 2BOB/US2007/070572

This invention relates to certain substituted

car boxam des, particularly certain N acyl ated
substituted 5-am no-4-nethylisothiazole derivatives,
as well as to processes for their preparation,

phar maceuti cal conpositionsj_conprising the
substituted carboxam des, and nethods for their use.
10L-J utanmate is the najor excitatory
neurotransmtter_in the ¢ rR}ij systemand is
referred to as WWTQE@@E{A ﬁ‘g&i{g#g G utamate
receptors are conposed of two major subtypes: the -
| i gand-gat ed i on-channel _iqnotropi.¢ rﬁge tors,.  and

t he Thigappticstion Jaigisdle Reaenl (-2 TEridtihneRaiag He-
(@ﬁtlg ytfﬁéﬁ%ﬁeg,%é’é?_t ors (nmd uRs). The netabotropic
am

conprises eight nmenbers and is _sub-divided .
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Cﬂigqﬂ"?%@g?laﬂﬁﬁ%?ﬁjggﬁy%%?ﬁ?g%gnal . Group PE receptors
( M3 uBRtatde FEleUR)r exnihtGhyoapoiridsmiter epthe pentrglmei PRy system
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andge RGN F Bt ubD angoAetn Il EnaS ARb Sl A ovo
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é’ oup receptors are | ocated gri marily I B
coppled sephAERITREAIE e AR E I TRF LR S SRR (PERR Y at ¥n,
mUESRAR (S Borhdrisé WetBhibetslahd isaabidivded il ehréograips thased

primarily presynaptically an unct i, on
omsereqnee spilay, figneyemedudian afe PR FARIeSYe Grapndqewrigr
(H%IHREEIR& BGIEW Snd BB IHEL VariBEF M PbsieHidt dppkd Ramesitol

uni que expre S1 0N patter ns. 1n t he cent r,_aI nerv%Js i
pleshatahy dviiysisrand ghe dsacretipngdor intiReeiiylan syleiam ignal. Group
' [ISXRPREAMGIUR 4, mGluR¢, mGluR7,

SR8 FROYS ORIy BREGIRIERMRIIn I, nQte O
addnmVbRisy i abgadheperpled 1 20031 aglasoandgesise Grelic | MP levels

nG.uRi, ant ' : ai@Socated primaril
TG AARRILEL R, LRSI o oS i
pastfyarapfidatin and increased ebwowd! epdtation, mheteed Grgus i and Cregr e

ligation, in a formalin-i.nduc i: [
reRp O S EreY HE [o  Rlih A recBte B roasc
{18 RISt Orefe@selts @futmate) Time) tiemEu BCeptaditspeshawpiniqupsy

and in (anti)anxiety nodels. In fissu i '
CXPIYSEIRY Pi‘@é‘@ﬁ% @%el&?%n%?}ﬁ&?’sﬁfﬂev lﬁha‘iza”g’é t?g%%g‘?‘é"&’ and
sdhRtiGe agefts. See, forkathplEBseilisSAalren, AJEQ rSfcmam'z,tI_hDoAynual

neurotransmtter .conveyi sensory.inf tion onto
Rt oo HeheaiRALOGIE: Znty Briichip i saferiitst
dRBLELSE B a5 Fhirir6@btive h?&ﬂé B dafmad efogéls begtebpainfaroson, in

postul ated to depend at |east_in_ _part on |on -Lerm i
modds ebérsinyelvieg maiptlinervefigriofe i o ealige! ﬁﬁ?@?ag? fodel and m a
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supraspi nal nociceptive regions fol]ow ng .intense
mpdeli phepilepsy snd infpitanxiely pedelp ﬁwyﬁmﬁ ihehichm{ufsigeceptors are
Thi, s, enhance L.c..transm ssion | eads to a
ﬁP@&J%?V%%’fﬁ B§¥%&$h?%£hold, an anplification of pain
responses and a spread of pain sensitivity to

non-i njured areas. |nrnunocytochen cal data

denonstrate that m3d ui receptors are expressed in
several regions of the ascending glutamatergic

noci cepti ve pat hways. Evidence indicates that
stinmulation of nm3d ui receptors pronotes an increase

i n neuronal '



excitation and fast gl utamateregic synaptic

transm ssion. The |long-lasting actions of the

i ntracel lular signal transduction nechani sns

recruited by md ui receptor stinulation support these

receptors for sustaining central sensitization both

?t tre sEinaI cord | evel ard at the supraspina

eve Thus reduction of excitation by an nmd ui .

r ec@b‘?aélilat%ﬁtﬂéeg‘aWP%?XCFtétOB%Fé‘E‘%U@BSIP@%?WP%Bg SN formation
ont'&_ggﬁrgpsy inftQ spida@B4rHBAd CWS REhg ?@ﬂs@f&l h Ba@@ndiidit£RSronic or

urther support for the use o recept or
perasiblagmm istpostolatedep |d9]P@ﬂelt Hosl léﬁﬁlWéOIF%@B@ﬁ%‘é%ases i synaptic

hr oni ¢ 'n
efﬁﬁ%cg ggﬁq%%ﬁgrtgw RS /Y ge aé?e%}r{% Stu Eﬂeag%ﬁéloé&d and
supi%ﬁ%glzgghwéﬁhee sediast follewing uﬁemecpepp}mralaﬂmago risste injury or
: can.reduce n0(:|fens inthe. . .
neryi RAER ¢ G015 SHEHE NP TSI A o the dejqs i pain
threcsHblHalan n@rﬁBMﬁ'chah&ﬁtdf OfhilaePongt HRUAT Haddal 6f @alnn senSRBity to

ty, et al Psychophar macol ogy ( Ber |
nox(- @@053 arepy.9, Inpanogytpehemical datp derponspagridt &Gltlh éeceptcrs are
present dlsclosure sel ecti ve ant onlsts of
eXPEFBEh 1 Sﬁ%‘ftr%le?tgf%‘ﬁl C%Sﬁ%’.g%g gBﬁ?fP PP‘;‘)G%PHEG athways

Evi?rgxclé R'mdlﬁeﬁgsetﬁﬁt%m{ufﬁoH Bt GIES RREpBIs| protbtelar RSRAE intrduronal
uR4; and they may be sel ective

excl¥afidh zﬁrﬁﬁiﬁﬁ@uthzﬁatﬂﬁgmagnapﬁs tmughistibey Thas h)ngsl&hug au‘:tmns of the

e R
t |
supgg ﬁ%fcsg f%{?}%pﬁ Qor %g%é;lnﬁgtcﬁrlngﬁ [)Sg?sﬁi{ii%'(t:lﬁltrl %ﬁ%hcﬁ‘%}l@)spmélodbrd level

and Bff {h%n@h@ﬁﬁﬂé}] Riv¢lL Tmisataenédﬁxmon ofoexcithticanby an mGlu| receptor
non-i nf [ ammat or y/ non- neur opat hi ¢ pain (NLNN pain), as

antaginist ds dxpectedr &atpremde @quﬁ‘Rk},] rtheraey dor @mﬂf@bts?f pergistent pain

coThtus according to a first aspect, there is provided
i pound of formula I, 0 NS

Further support for the use of an mGluj receptor antagonist to ameliorate

nociceptive responses induced by chronic inflammatory and non-inflammatory
nociceptive stimuli in behavioral studies has been reported: The selective mGluj
receptor antagonist 1.Y456236 can reduce nocifensive responses in the formalin test and
mechanical allodynia in the L5/L6 spinal nerve ligation model of neuorpathic pain. See,
Varty, G.B., et al., Psychopharmacology (Berl.). (2005}, 179, 207-217.

The compounds of the present disclosure are selective antagonists of the Group I

metabotropic receptors, particularly the mGluR receptor (mGluRp), especially with
respect to mGluRy, mGluR3 and mGluR4; and they may be selective with respect to
mGluRs. As such they are useful for the treatment of conditions associated with those

metabotropic glutamate receptors, such as pain, particularly chronic pain (or persistent
pain), for example chronic neuropathic pain, chronic inflammatory/joint related pain, or
chronic non-inflammatory/non-neuropathic pain (NINN pain), as well as for treatment of

migraine or epilepsy.



or a pharmaceutically acceptable salt thereof,

wherein Qis a phenyl group of fornmula QA i n which
Rl is nethyl or ethyl, and R3 is hydrogen or fl uoro;
or Qis a phenyl group of forrmula QB in which R3

i's hydrogen or fluoro, and R4 is hydrogen, fluoro,

chloro or brono; or each of3R3 and R4 is chloro; or

R3 is hydrogen and R4 is nmethylthio or

1, 114, lacesrding toya firspasgiedqR-tepejisprovided a compound of formula I,

(R,R)-trans-z-nethylcyclopbopanecarbonyl.

According to a secdwd-Saspegt, there is provided a

phar maceut i cal conposi tion ri sing a_conpound of

formula I, or aQpha ce icaﬁFy acceptéble salt

t hereof, as defined above'together with a

phar maceutical |y accéptabl e diluent, excipient or

carrier. According to a third aspect, there is
or ppharindechtinalyorpguatde adt thetofhetiemibove, or a

phar maceutical |y acceptaQ%e salt thereof, for use as

a nbY é@hem group of formgladdi ng to a fourth aspect,

there is provided a conpound of formula I, or a

phar maceutical ly acceptabke_salt thereof, as defined

above, for use in treat oain.'égg Accordi ng
provi ded the use of a

to a fifth aspect, t
pharmaceutical ly

compound of formula, or] a
acceptabl e salt therpbf, gds defined above, for the
manuf acture of a medi canent for treatnent of pain.

in WaicH RAds KRG & eth) Can@ROY i€ H§dr@PerforamidRABRd of fornul a
| or the expression a conpound of the invention
i nclisl e pherye gwoppd tomapl wel | as a pharmaceutically
acceptabl e salt of said conpound. \Wen used in this
speci fication, unless otherw s€¢ defined, the
followi ng terns have the ings given: Halo is
fluoro, chloro, bronD4o ogdo. ARyl , al koxy, etc.
denot e bot h strai ght Rand Bfanched groups; but
reference to an individualp¥yadical such as "propyl"
enbraces only the straight chain ("normal") radical,

in ®hibg anched chain i soner such as "isopropyl" being
specifically denoted. Wil e the R-CO group of
t heR® fshyaintgen v Elndioomd R4 chHiydadgen t therg @hjpow oidbrofno; or each of
formyla | ma present in a mxture with its

b
R andReiinehero; gm%{ﬁism#@gﬁla@aﬁ isnedhy]ihéo omah ittliftuowetityl; and
el t gk of (! e85 HEASTSLIb AR Reakb Rl r 201 v, the

conmpoun e I nven
According to a second aspect, there is provided a pharmaceutical composition

comprising a compound of formula I, or a pharmaceutically acceptable salt thereof, as
defined above together with a pharmaceutically acceptable diluent, excipient or carrier.
According to a third aspect, there is provided a compound as defined above, or a
pharmaceutically acceptable salt thereof, for use as a medicament.
According to a fourth aspect, there is provided a compound of formula I, or a

pharmaceutically acceptable salt thereof; as defined above, for use in treating pain.



-4- the substantially pure (R R -isoner with an
enantioneric excess of, for exanple, 95% or greater
As noted bel ow, the conpound of formula I, or a
pharmaceutically acceptable salt thereof may exhibit
pol ynor phi sm and/or may forma solvate with water or
an organi c solvent. The presgnt invention also

enconpasses %Hy such pol ynorphic form any solvate or
any Arﬁcsatdmgewt dtheaspect, there ipprosided thel use oV alcompdund offermula I,

or} Jﬁ?ﬁg xyp gleukttegéf){e s#l? E[l}farc?qf{lrg trcpe% 4P i“f ¥ for the manufacture of a
rnéh@hkmwﬁmheﬂyknnﬁﬁhﬁmnnphenyl 3, 4- dlchlorophenyl

(met hyl t hi Q) phen or, 4-(1, 1- difl oet h p enI
a‘rst P heret OWBO%‘H BSEPn osGrRoynd #ﬁ%@aiﬁ% tE? (§Xegession a
cohﬁao@ﬁl ol QR Qﬁ\féﬁﬁmp ahdihdey| 188 GRIFBAMI dasOtvefl Odsi | PhatmdcButically
one wherein Qis and, nore part|cularly wherein

acepptable gl of said Fgmp@tiwl oWheneisedh v hig epqsdfipation. wpless otherwise
I [

oL 8 40 A8, VSR 845 B o o

10d0 i &lkyl, alkoxy, etc. denote both stralght and branched groups; but reference to an

B e

braRBEI@ERUL IR shoh ACERPEAD i sbedlﬁ@anl@qfeﬁeted
preferred coq&gund of formula’l

(R, WYhilg the( B- tgr@y@@ﬁéhvlymrmt/ﬂyﬂons@t%l@koﬂhe sloympund of
oL SRR BB pmfiha g o o rcemic v
anthawrthezélnﬂmfﬁielcw—cﬁam@mm ePrsizlkdblyg theacoopopodiofitho fnvtdteon is

invention is one which is 20 the acid addition salt

of the conpound of forrmula 1 with an organic or

i norganic acid which affords a physiologically

accept abl e ani on. As an additional aspect of
the invention there is provided a pharmaceutica
conmposition conprising a conpound of fornula I, or a

phar maceutically acceptable salt thereof, as provided
in any of the descriptions herein together with a
pharmaceutically 25accept abl e diluent, excipient or
carrier. Further, there is provided a

phar maceuti cal conposition for treating pain,
‘particularly chronic pain, containing as an active

i ngredient a conmpound of fornmula I, or a
pharmaceutically acceptable salt thereof, as provided
in any of the descriptions herein. A pharnmaceutica
conmposition conprising a conpound of fornula | may be
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30 prepared by a conventional method, which may
i nclude control of the particle size, such as

wo Jhg{®piszation, or the use of a nanodi spersi ®@QI/US2007/070572

Preferably, the pharmaceutical conpositionis a
conposition suitable for oral adm nistration. -5-

A conpound of fornula | may be prepared by processes
whi ch i nclude processes known in the chemcal art for
the production of structurally anal ogous conpounds or
by a novel process described herein. A novel process

thlg E@%ﬁa&lﬁ%ﬂr ﬂﬁié' & 10)-REAM wSanseithetriaspestofobr tdample, 95% or
n. :

f ,
UL REA O T R
sa?ﬁ@&%t?ﬁ%feﬁﬁlﬁépoﬁ%r&ﬁﬁm 2Rk HHVBH b BdledtaRtth ahrs of @r

> manhufacture of a conpound of fornula | provide
ofgait dvent. cBopressniGaventien lpREPTBHSAARY S8 pP‘B@G@F&&’%

al}b)yhsé)[vgﬁ% Oﬁ_%)jc&rgggggﬂ]gfeg@edures i n which the neaning of

enerl Icals are as defined above, unless
ot hek parsienlspabicffoed is 4-methoxypipiud, 3-Hupse-d-meshozyPhended a

process for preparin C f
P nonsRcR Ty SR PARRHRTaS], qipamplinl, or @

. 3 prati@eshehyl, A(ethfithid)pheaplowre-ddsdfigedtonphedhpr i si ng

the step selected fr A) ac i ] ne of
f or n%lp%l‘%f"?l;“ Cﬂmgom_‘df &I) ﬁ‘é%ﬁ%@%&% @ndr myl a -
HOOG fdythe g)aﬁ?ll?wompaﬁmﬁoﬁmmm is vee Wharein 6 is QF5 @B}, fusye
a conpound of ,formula | in which Qis QA alkylati
4 , ylatin
parielBeRETse RO/ JENof a compound of formula 111 )
Ra  For any of the above compounds, a particular value of R3 is hydrogen.

When Qis QB, R4 is chloro and R3 is hydrogen, the compound of formula I is
(R,R)-N-B~(4-ch1orophenyl)—4—methy1isothjazol—5—yl}-2—methylcyclopropane-
carboxamide (or a pharmaceutically acceptable salt thereof).

A preferred compound of formula I 1s (R,R)-N-[3-(4-methoxypbenyl)-4-methyl-
isothiazol-5-y1]-2-methylcyclopropanecarboxamide, or a pharmaceutically acceptable salt
thereof. | |

A pharmaceutically acceptable salt of a compound of the invention is one which is
the aci-d addition salt of the compound of formula 1 with an organic or inorganic acid
which affords a physiologically acceptable anion.

As an additional aspect of the invention there is provided a pharmaceutical
composition comprising a compound of formula I, ora pharmaceutically acceptable salt
thereof, as provided in any of the descriptions herein together with a pharmaceutically
acceptable diluent, excipient or carrier. |

Further, there is provided a pharmaceutical composition for treating pain,
particularly chronic pain, containing as an active ingredient a compound of formula [, or a
pharmaceutically acceptable salt thereof, as provided in any of the descriptioﬁs- herein.

A pharmaceutical composition comprising a compound of formula I may be
prepared by a conventional method, which may include control of the particle size, such
as micronization, or the use of a nanodispersion. Preferably, the pharmaceutical

composition is a composition suitable for oral administration.
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in which R3 i's hydrogen or fluoro, using a reagent of
formula RLY in which Y is a conventional |eaving

wo 260sAdRsE or nucl eophilic substitution; and 20pCY/US2007/070572

nmet hylating a corresponding conpound of formula VI O
VI in which Xis brono or iodo; -6- whereafter, for
any of the above procedures, when a pharnaceutically
acceptabl e salt of a conpound of fornula I is
required, it is obtained by reacting the basic form
of the conpound of formula | with an acid affording a

Phy i QnPRLEPH RS ERELAR Rep@idtyQirb@Bsed mhtmy irgehyde ptduesses

conventional procedure; 5and. where

Knowh o 1 SEESER BTt e BIBGFEOT 05 STREERI RS SPPORRes gy e

no‘zﬁj:ré’c%gs%%rﬂ@(ﬁ hé}@ﬂ RefRbinrRe¥ iescHbu$ herdid padvides petiier afpect
Invention, there is provided a conp? nd %Iected
offtieecinvengiar). af peneiesseorshe proparetioa of p cormpagmd o F"r’imb\ﬁ

phannachglcgl%?&cgptaglé é’ﬁ@trtf?erecﬁ,%d novel intermediates for the manufacture of a
compound of formula I provide further features of the invention and are illustrated by the
following procedureé in which the meaning of the generic radicals are as defined above,

unless otherwise specified.

Thus there is provided a process for preparing a c:ompound of formula I, or a
phannaceutlcally acceptable salt thereof, as provided in any of fhe above descnptlons :
comprising the step selected from

(A) acylating an amine of formula II

/
CH, ’
using an acid of formula HOOC-R, or an activated derivative thereof;

(B) fora compound of formula Iin which Q is Q4, alkylating the phenolic

oxygen of a compound of formula III

/ I

in which R3 is hydrogen or fluoro, using a reagent of formula Rl.YinwhichYisa
conventional leaving group for nucleophilic substitution; and

(C)  methylating a corresponding compound of formula VI

Q
N—S
QMN»\R VI
, H
: X

in which X is bromo or iodo;



(c)a conpound of fornmula VI O NX-IR 15 in which Xis
brono or iodo, wherein, unless otherw se specified, Q

‘Vozaﬁgﬁﬁbgf)have any of the val ues defi ned her BCHAB2HHE 070572
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For an acid of fornmula HOOC-R, a typical activated
derivative includes an ester (particularly a | ower
al kyl ester such as the nethyl or ethyl ester or the
benzyl ester), an 20acid halide (particularly the
acid chloride) and an activated ester or anhydride
(i ncluding the 4-nitrophenyl ester and an acti vated

est %he%ﬁa’nﬂy Qﬁy‘ Seh oy cefdilﬂ’m \ﬂneﬁ@lphhriﬂrageutieﬂly acceptable
r eagent a lower a ﬁter eqéxl orm of
sats of @ pompaed aﬁfprtawla bis rﬁ%wr%é‘f s apereihng Fdo

ﬂ}%s&}%)ugd P]E folRE lf‘%tﬂ Lyigdig HiTbAlngRh Slb gidiﬁlly-abfcbb&hle:%untenon

erei n, [ eavi ng group " is a noiety which

' onhyadysmmaweﬁmhnmépﬁmeh@%phlI|c substitution reaction,

for e% i g?e e%flg@ | BBV OUD £ BEE IS (PROD afd RIL GG any @f the

5sulf ster group (such as methyl sul f onyl oxy,

rvmmﬁﬁﬁﬂmﬂﬁuhhdmykoxy or trlfluoronethyl sul f onyl oxy,

ﬂ%@’ S50 ar ! ' %e 11¥Ven i tﬂé?et 1Q¥}O%E@Qcompound selected from:

reactive species of a
Nlt gpobunmﬁmehfﬁmmuhubh as the one derived from
treating an al coho m&th tri-phenyl phosphi ne, di et hyl
azodi car boxyl ate apd triethylam ne. For nethylating a
conmpound of - form which X is brdbo or iodo, a
Stille 10 coupling p oceguFe usi ng, for exanpl e, '
tetranethyltin and tille catal yst, such as
bis(triphenylphospine)%alladiun(ll) chloride, in

yl fa%rggmnqeoffmm enpl oyed; or,

ative a trans netalatlon - methyl ation
procedure usi ng, for eyaqple butyllithiumfoll owed
by methyl iodide_ipn teyrah dr.j&w may be enpl oyed.
' y i

HO CH,

3

R
in which R3 is hydrogen or fluoro, and

(c) a compound of formula V1

in which X is bromo or iodo,
wherein, unless otherwise specified, Q and R-CO have any of the values defined

hereinabove.
For an acid of formula HOOC-R, a typical activated derivative includes an ester

' (particularly a lower alkyl ester such as the methyl or ethyl ester or the benzyl ester), an

acid halide (particularly the acid chloride) and an activated ester or anhydride (including

the 4-nitrophenyl ester and an activated ester or anhydride derived from a coupling



An acid of formula HOOC-R may be obtained by using a
published procedure. 15 Conveniently, an acid of
wofo@ﬁfiﬂé!ls% HOOC-R is obtained by a procedure dexunuizeer/070572
the preparations below Conveniently, the acid of
fornula HOOC-R is resolved as a salt, preferably, as
(S)-2-am no- 3- phenyl - 1- pr opanol '
(R, R) - 2-met hyl cycl opropanecar boxylic acid (1:1) salt,
more preferably in crystallkne form which provides a
further aspect of the invention. Thus, there also is

re‘a DY) esh § RPIRARSE: SlaBEbdnbAtshe Bfeiangbiosenmhier @itivd out
e 20 acid of fornula HOOC-R, . or tivated

ud@;ﬁva%wm@@ﬁ@@ﬂéﬁhhmvgm%BT%ﬁﬁ%ﬁ“ﬁﬁmﬁéeﬁg conventi ona
%g%eﬁ) Ht lflripf&\(n% Eroup VIR a%mﬁ&? Mhichls PSIRRAL a
y

y1cyc opropanecarbox ic acid sal t
nmleoahnhn sftufin et fior exquple a ot groms R BN Pd)e
IR e e ek —
 spfoapiony)iahd mbe ptamelady; ﬁemathmatwn, msthetysumprlory), pihe reactive

séegl;em aaﬁwunobu reachuon o VAL LEAddRE Pt Ereb it R TR0 RHith

triphenylphosphine, diethyl azodicarboxylate and triethylamine.
~ For methylating a compound of formula VI in which X is bromo or iodo, a Stille
10 coupling pfocedure using, for éxample, tetramethyltin and a Stille catalyst, such as
bis(triphenylphospine)palladium(Il) chioride, in dimethylformamide, may be employed;
or, alternatively, a trans—m_etalaﬁon - meﬂxylatio.n procedure, using, for example,
butyllithium followed by methy! iodide 1n tetrahydrofuran, may be employed.
An acid of formula HOOC-R may be obtained by using a published procedure.
15  Conveniently, an acid of formula HOOC-R is obtained by a procedure described in the
preparations below. Conveniently, the acid of formula HOOC-R is resolved as a salt,
preferably, as (S)-Z—amino—3-phenyl—l—prbpanol (R,R)-2-methylcyclopropanecarboxylic
acid (1:1) salt, more preferably in crystalline form, which .prqvides a further aspect of the
invention. Thus, there also is provided the process described hereinabove wherein the
20  acid of formula HOOC-R, or an activated derivative théreof, is obtained by using
conventional methodology from (S)-2-amino-3-phenyl-1-propanol (R,R)-2-methyl-
,Cyclopropanecarboxylic acid (1:1) salt.
An amine of formula TI,
N—S

"
Q’H/\NHZ I
CH, |

25  conveniently is obtained by a procedure described below. Generally, a benzonitrile of

formula Q-CN is condensed with propionitrile to provide a nitrile of formula IV,



NH2 S NH2 CH3 conveni ently using thioacetam de.
Oxi dation of the thioamde of fornmula V, 5

ivozg&gﬁg ently, using hydrogen peroxide, affopds/uske/070572

5

10

135

Noi sot hi azol e of fornmula H A compound of
formula H R3 in which RCOis
(R, R -trans-2-net hyl cycl opropanecar bO11lyl and R3 is
hydrogen or fluoro provi des anot her aspect of the
invention, and it may be obéalned by acyl ating the 10
correspondlng am no phenol of fornmula Ha NS R3
using an acid of fogpula HOOC-R, or an activated
derivative thereof Tﬁe conpound of fermula Ha may be
obt-ai ned by renD ¥ o- protecting group froma
correspondi ng co ound |n whi ch the phenolic oxygen
is protected by an O-f@¢hds ecting group. 15
Conveni ently, the conpound of formula Ha is obtained

wbuh&cﬂﬁﬂﬂkﬂyﬁ@ﬂmmmoamd@h%hQBWFé%pondlng met hoxy

compound of fornula|¢h Agparticul ar conpound of

formula Il is

(R R) - N-P-(4-hydr f$ nethyllsothlazol 5-y11-

.2-net hyl cycl opr opane-
- CH,

conveniently using tlnoacetam1de Oxidation of the thloannde of formula V,

conveniently using hydrogen peroxide, affords the 5- aminoisothiazole of formula IL

A compound of formula IT1
' - O
N—S )&\
4 R T

HO &H,

R3

in which R-CO is (R,R)—trans—2-methylcyclopropanecarbonyl and R3 is hydrogen or
fluoro provides anothér aspect of the invention, and it may be obtained by acylating the
corresponding amino phenol of formula Ha '

N—S

[ 2~ NH, Tia

HO CH,

RS

nsing an acid of formula HOOC-R_, or an activated derivative thereof. The compound of
formula TTa may be obtained by removal of the O-protecting group from a corresponding
compound in which the phenolic oxygen is protected by an O-protecting group
Conveniently, the compound of formula Ifa is obtained by O- demethylauon of the
corresponding methoxy compound of formula IT. A particulat compound of formula HI is
(R.R)-N-[3 —(4—hydroxyphenyl)—4—methylisothiazol—5—y1}~2—meﬂ1ylcyclopropane-

carboxamide.



carboxani de. -9- A compound of formula VI in
which X is bromp or iodo may be obtained by
wo Bisating or iodinating a correspondi ng ceoEaIsael7®ros72

ormula VII. O NS Q/ NWVI The conpound
of formula VII conveniently is obtained by acyl ating
the 5 corresponding amne of fornula VI1I, NS JINL,
Q NH2 using an acid of formula HOOC-R, or an
activated derivative thereqf. The am ne of
formula VIIl may be prepared using a simlar

proce g&?pﬁ)}yﬁ@ of 38hu1S €3 & WhieH xfiobrobld@r pide pafydeicbninel ban
amne o ornmula I'l, but beginning with the 10

brbeimong omipdizatiog afcorresnpading cxpegred Adersia Vi1 e to
afford a nitrite of formuha IX, NH L2 CNILX which is

converted into at/ md& of fornmula X, NH2 S
Q 2 N R Vi

H
The compound of formula VI conveniently is obtained by acylating the

5  corresponding amine of formula VIIL
N—S

/
Q/K/\NHZ Vil

using an acid of formuta HOOC-R, oran activated derivative thereof.
 The amine of forrmula VIII may be prepared using a similar procedure to that
described for the preparation of an amine of formula II, but beginning with the

10  benzonitrile of formula Q-CN and acetonitrile to afford a nitrile of formula IX,

NH,
A _CN IX
Q _
which is converted into a thioamide of formula X,
NH, $§
Q" XK, .

and oxidatively cyclized to afford the amine of formula VIIL
15 Alternatively, the thioamide of formula X, may be treated w1th two equivalents (or
slightly more, such as 2.2 equivalents) of bromine to effect both cyclization and

bromination to afford an amine of formula Villa,
N—S8

QJ/\%\NHZ VIia

Br
which is acylated using an acid of formula HOOC-R, or an activated derivative thereof, to

20  afford the corresponding compound of formula VI which X is bromo.

A further alternative preparation of a compound of formula VI in which X is

bromo is as follows. Acylating 3,4-dibromoisothiazol-5-ylamine, formula XI,
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NH2 and wddatively cyclized to afford the am ne
of
formula V111. 15Alternatively, -the thi oam de of
X, may be treated with two equi val epCHUSZNT/0TO572

wo 2p@h03s
éﬁlg%{Sy nore, such as 2.2 equivalents) of bromne to

effect both cyclization and brom nation to afford an
amne of fornula Villa, NS N-12 Villa Br

which is acylated using an acid of formula HOOC R, or
an activated derivative theseof, to 20 afford the
correspondi ng conpound of ?ornula VI in which Xis

br ono. ‘ A furyheg alternative preparation of a
compound of formul@ Vi in which X is bronp is as

foll ows. Acyl agig -diNHg onoi sot hi azdt- 5-yl ami ne
formula XI, -10- NS BrNtN H2 Br using an acid of’

fornmula HOOC-R, or &r acti vated derivative thereof,

af fords the correspondi ng conmpound of for
using an acid of formula HOOC-R, or angacﬁveggd derivat?ve t{lereor»EJ eltfg)rglgl tLé

corresponding compound of formuta XTI,
0]

N—S |
{ N)\\R XTI

Br Y
H
Br

which is cross-coupled with a boronic acid of formula Q-B(OH)» to provide the

compound of formula V1 in which X is bromo.

The relative potency and selectivity of compounds of the instant invention for
mGlu| receptors is evaluated using stable clonal cell lines expressing recombinant
mGluy, 2, 3,4. 5018 receptors transfected into AV 12 cell lines containing the rat *
EAAT] glutamate transporter (RGT).célls. |

For example, in more detail, compounds of the present invention arc evaluated for
effects on glutamate induced calcium flux responses using an AV-12 cell line expressing
human recombinant mGiul o TECEDtOT protein (see Kingston et al. Neuropharmacology.
37¢1):1-12, 1998 ). mGluj receptor mediated responses are determined by changes in
intracellular calcium concentfations measured by a fluorescent calcium sensitive dye
Fluo-3. Cells are harvested and seeded into 96 well microtiter plates. After 48 h
incubation in a humidified incubator at 37 °C , the cells are loaded with 10 uM Fluo-3
AM dye for 60 min at 25 °C. Unincorporated extracellular dye is removed from the wells
by washing with buffer solution, and plates are then transferred to a 96-channel
fluorimetric imaging plate reader (FLIPR - Molecular Devices Corporation, La Jolla, CA,
USA). Baseline fluorescence readings are undertaken for 10 sec prior to addition of test
compounds by an automatic pipetting devicle inteeral to the FLIPR instrument. Following
a 20 sec delay, glutamate is then added to the wells at an EC90% concentration (10 uM);
and changes in fluorescence are monitored over 60 sec. The inhibitory effects of the

compounds are determined by comparing the peak fluorescence response to glutamate in



O NX-FRXI'l Br 5 which is cross-coupled with a boronic
acid of formula QB(OH 2 to provide the conpound of
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* cliaacie TRy AFAMRGUEH T SRS B

ency and sel ectivity of conpounds of the instant
| nvention for nClui receptors is evaluated using

'stabl e clonal cell lines expressing reconbi nant
10lnGul, 2, 3, 4. 5 or 8 receptors transfected into
AV 12 ceII l'ines contarnlnqlthe rat EAAT | glutamate
transporter (ROT) cells. For exanple, in nore

det BRI Q s 4 ¢
o2y SFIROTable Lt ot o

ldielstiex cmﬁmng et {SgarhRadRrign & o AGLVEY Bafsr e ,3nqgftware)

| C%E%.E]{i%%&%{p Tl 11'1]@1%{ iftar ﬁ%g%tf s RELTRI D §§reexample the

uro armacol ogy. 1537(1):
cak8989he cﬁﬁ)ddmdﬂ‘ efeptiple lmanirfactamglerée‘rslp enkexw reﬁﬂéured in the above
det er g(x%ﬁhanges in intracellular calcium
SEGHER ?tgt“i‘ measured by a fluorescent cal cium
sensh kinyiRr 8¢#y singahSrat ﬁeiht [Sreadpeor maay\be streidd awtdo Sudged

into 96 well mcrotjter pl g}mﬁvoéfcteg%@ QP%%Q;?ZH on

| oadeshnyiuhil Fhdidrkiu® hdycAldYaratediin 600 ntiviatn @6pdn
[ mov.ed fromthe.

Uni ncorporat ed extracel | ular d is
madélh STizee gl st TG PSS S PRSETY GHAYCE GRTCAAY o UpBe=ed

b3bw. i’greé}arﬁzrg@nﬁfdgieﬁ &fwhieh Ao 36AENABRRIrmhhdéQEd Wddrih ¢he rotorod

I magi n te reader (FLIPR - Ml ecul ar D<=f |ces1 i
te@owpmh atatvc.bn carnad ge|ap aesc@:@d bakomy, thegqmppirylept Example

%%gf c?o@g ﬁ ! Q&ﬁnﬁp@ﬁ&@@%&%@% BpragilDSMEy Rid (BBSb

est conpounds an autonmatic

: 2@0 P g)mmgle demahe, carTegegRadl CAPSAIEIA éﬂfi:@ﬂ birek; redeps i ji non-fasted
PEASE R 0 S A ey i i

aﬁl‘s&ﬁabﬁmmm st Bevetice-test esin VP ek b@A&/lgrtltGe Ingg Laty, NC)

he. i.nhj b|to effects. of r SEM.
S"a%stn@?ir‘?? h@ﬁe A %So%eét’t *h m%t1 ﬁ%{eeﬁp e a%rgg?&%?%sée?g ﬁ gerns
SP&HRYIBEitibMk fot ¢hchmate arrmbneﬂj;ﬂesctrhed presence and

‘absence of conpound. |1C50 val ues are cal cul ated using
a 4 paraneter logistic curve fitting program

Fhi AR el Riug Welinvdstered ﬁfitm 1% |f¢maﬁa§@w 5\25)h Bléected s.c. into the
sof t war e Compounds exe rein _exhibi

s SEass of REr BT R BT R o e 18 a0

aliDfale® Q@'.Q}‘ Resuber GX&rmRlsefrdm @EEdJ @ﬁﬁﬁphf&:r Gormakn.abath @0
nmeasured 1'n t he above 5scr een. as I e @ggﬂﬂﬁ Eﬁ Lase

efpreised asapwalicking Ak heBRiTEVERE 1 aSP SSHEL PR

(FRAd 1O trn fls %Hﬁél h%fcoﬁlﬁaﬁ;ﬁfdf@xhﬁﬁtea déﬁid?ﬂﬁtﬁfbd db.% dependent

conjunction wt I'n vivo screens run in the

mmmﬁat@r:hasmam hetaritor Brifasied @isges ﬁéltﬂrnatt%d rfr% t 60 greke,
act il LY 4 FabaRAli tﬁ@&gﬁ und HESEmMR! 4 ddpRavirat@ ot

r?Uc}e °F Ebnveni en y- may carri ed out as sunmar i zed
dependent attenuation when administered at 1 10 30 ma/kg

1.5/L.6 Spinal Nerve ligation model: Tight ligation is performed on LS and L6 spinal

nerves (one side only). Two weeks later, mechanical allodynia behavior is measured
using von Frey filaments using incremental bending forces (0.5 — 15 g) at various time

points after drug administration.
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10 below. For exanple, at doses in which no deficit
in performance are noted in the rotorod test, -which

wo Jiydesscarri ed out as described bel ow, the cempossac/o7es72

of Exanple 1 denonstrates dose-dependent activity in
fasted mal e Harl an Sprague Dawl ey rats (HSD, 200-250
g) in the formalin, carrageenan, capsaicin and tai
flick nodels and in non-fasted male HSD rats (300-350
g) for the L5/L6 spinal neryge ligation nodel. Al

data are 15 anal yzed by ANOVA and Dunnett's t-test

CHi%d d3Bnad ML ICARE2nkSI0D LU 130 ) lidinjecte@atty theahtar surface of the
statistical software unless otherw se i ndi cat

rightpawxyidelbepiy adminesstve bopyafighpapgsepat ogip gwgegﬁ%ffsla is
H%r%%fbd%ﬁ’l@ Ly @it BEde €urde, 08 Gr30REDnd ERIIMBL gfbv@i?c‘i‘i@iue damage.

is admnistered prior to formalin (

P R TSI ETCY I 5 ORdRaS BOAIEN et ETEICe D Et B tlammed
J‘Q&Jﬂlgﬁgn_gﬂ%géwiefﬁ W | i cki ng behavior is neasured

I'n an aut omat assay, as nunber of events, from 0-50

- mnutes after formalin. Data are expressed as

c%?%lcin' lﬁé‘deﬂ%f@ Qa&ﬁ%@t‘é&%@ﬁ%ﬁﬁs&cﬁ%g(?{pk%iﬁﬁt S;ﬁ id)%gélm

olieavikie inpateddnio fthefptamgpl serfadcedd fenight pave SMddgeicd @b@d}fd@nt

oL BTS2 5 B AL 0 RE b ol ATk Sek

(hdurs prat 0f nﬁxmtefsanmlhbﬁra&nadcatpbmcmonpound of Exanpl e 6
denonstrat es dose dependent attenuati on when
admnistered at 1 to 30 ng/ kg. L51L6 Spi nal Nerve

Thil Badk 051elORR  ant Réa@ Bdurtd 4 @ﬁfjeﬂblﬁ tdﬂSmﬂﬁI(f ©t pRffonudcd i@ditit
L6_spi nal nerves ;}one side, o 4 Two weeks | ater,

taitdBHERRORTS 4 VTR S PREYANCH mp@ dRAEYY 30 usi ng

von Frey filanments using increnental bending forces
(05- 15 at various time paoints after_drug

¢ Ris Spwsezud B ies e HQebsn B, Baipsplisheasused

fde JdQerBlrod 390 Théaulm %@hﬁﬁuﬂ ohi8 t@in@ﬁéa%da%ﬁ/&ﬁﬁﬁ iof
the right paw, and is adm ni stered two hours

expitiegd Whig-2a geepaisd aqf%afﬁﬁg fwwér(‘é?m@é%qha“dl%m%%\%p ggfumbus,
0@12 'cQIgle@teﬁ ﬁ)ddnng be ggrﬁglﬂlﬂ‘lr e%%esc%&!“% g rlglgslﬁ@ﬁ@ﬁgnscéital of f

prevent tissue Paw w t awal atency in

Nsver@plml@aqoé, (83 87.24-363 Rw@rqéutwlég sreedusted weientotdrg
LG 80,116 P! 4 RSB r o
6@ apgdaiod idrug 16&336 irag$. nTl(eZBnqallomts ohgsemygoricspont t/leehayipral sting
mll\}g% ﬁ%ltﬁ Fendé)g%:lgt 31[1 y ntlgzgcam amisplc‘l)gtm.% %d % n&l}gﬁ Bi}f %trote%w are
civeiey nmhkinanestbs afd) Reeondc Tz nt ahaijmn ﬁy n@l (MA amtDunnett’s z-

sy AR T P har: BT HanRvso Brearegossed

aD@ssofsEMi | with 10 sec cut off is used to elicit
tail flick response at various tinme points after drug
adm ni stration. 15Rotorod test: Mal e Sprague Daw ey

rat sTkuk80cARdubld of #8E IndBntl oAl expbireld @%ﬁ@éﬂlﬁ?}heﬁé@r ehi8@€hnism
for the rotorod test. The ability of

nd u
obthe BRI BEPIRIGS indiace SeaEiR atomprRng ¥t %la}ﬁnﬁ%ls expected
td’{fé U36Fuffbr %tt&%eﬁgoﬁﬁﬁle n_gﬁﬁé‘&l%‘l})ﬂdﬁ&ﬁ@ﬁﬂl@ (e @i@isieﬁtcﬂam for
El ectronics Inc. connected to an
eml;&@my@m@ne@@aﬂé@wm wb@nwr@ﬂar@u%tpwelsr iehatRdaly Oraﬂhromc
Bgﬂgﬂ%’ﬁ%-me&%&gﬁé 2§1¥(N A& S’aﬁﬂ) asRPLILsQ6: +BRhdnPGr | S

COﬂ ucte
migraine or epilepsy. Accordingly, one particular aspect of the invention is treatment of
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20adm ni stration and again at 1, 2, 3 and 4 hours
after oral admnistration of, for exanple, 60 ng/kg

wo fbs/gisygs i n fasted rats. The tinme points chosgdp/us2007/070572

correspond to behavioral testing in the pain nodels.
Ani mal s that maintain posture and do not fall off the
rotorod are given a maxi num score of 40 seconds. Data
are anal yzed by ANOVA and Dunnett's t-test using
IMPv4. 1 (SAS Institute Inc._y; Cary, NC) statistical
software. Data are expresse 25 as neans + SEM

chrbMe nedo V\;ﬁéﬂﬂ@?@iﬂ%ﬂ@ﬁleﬁ Petiduly @gfettaf tlieSnexAeC s @datenad
usef ul enever. ant agonj sm of the nGlul recep [

r.ts . .
chrapr enfleginatqr) giagrelriet pain; 2nd adBTiE GRYCHRT BspRst ? B EHen 1s
trb3mENRE E&%ﬁiic trlgnjﬁﬁlaﬁﬁ?aﬁd&/nt)@ﬁeﬂrbﬁtﬂlé Ak, nﬁmroﬁhﬁhl@ﬁdlﬂ includes

partl cul ar | chroni c a erS|St ent paln for
PED awelppl é’l’g HW@P@@%E@Y’&@&M@P@ aqdrposfélﬁ%t#ﬁ neuralgia. In
addﬁ(lna%&ﬁﬁﬁébﬂ ?tlnvreﬁtllﬁtrﬁzg’ PRk [hilitQ s &h'c(ogﬂt' 1ﬁ the treatment of

non- i nfl ammat or y/ non- neur 6pat hic pain (NN N pain), as
saiirds imspifepry erraean agant inghe weagmenitnéatpicteph el ayutility as a

n&?(?q%tgét{],@aﬁ?m?#{ﬁmp%r JeEe% lﬂ{fm@ﬁ&ect of the invention-

ronic neuropathlc pai n;
anot Hers, pantthedspact a&beuﬂvemi‘oni there us'rmeﬂﬂa:cbmmstbod of treating

t.reatnent. of chronic infla t (o] rel
e X T
cam@&lingedinitdteridy o Mieanaromali amfelffamvatannypitmﬁ acoepounpat hi ¢

ai Neur opat hi c pai n n_ associ Wi th
i, e T rpRuEa e et e WhEER of Ay vt bl of te
valgddrdeligd deherdinhbova dithic tohadiinal an ﬁ@ﬁm@tﬂé}ﬂmeﬁt atsb @naly ¢ @ 1dbinedtic
may have utility as an_agent Ehe treat nent of
a@’é% Shebas F‘ﬁ"‘@%ﬂréﬁg‘%’%\w“&f’él‘%ﬂ SHGRAT 2 F9 9T h% r eat nent

Of anKb 8hdte isdToW@dd a @snpdtind dftRY¥masa Bacﬁ@ﬂfn@@di atyagiiee
ent foI | owi n%@cer ebral infarctio Thus, as

Riqre hergiparc Phgmacrigica iy agseptahie Sqlfhté?ré()@ for Byes it qragicgment.

et hagmef, tﬁefee@bt&mee @Icamp&ﬁﬁtdf%ﬁn@ral Um%m&mm
in a manal f[CJartICU ar | i n need

aqceriahlereait tharoofe whereingd pgt %aaﬁeﬁmﬁ péihe H@“?Sdieﬁﬁ%i Tegatealpve, for
+@Nn ?rfeitﬁﬁr%h;?ﬁep &fon?c I?‘ﬂq}{rpound of formula I, or a

phar nacé& tlca y a ceptabl e salt thereof, vvhereln Q
and IR addiien.dkgre siprevidedvibd weof d edmpad h’éff)émhla&@m The

:utld:alﬁa rflﬁ;%g agfe 8 E&%Ie'JP wheﬁhns alJR¥ hQ‘?e [E]%%iugs %eﬁned

o se, ‘'or a conpani on an
hcasmdaowa,tfooﬂhe madmcgctuml@ ) mel:lh:elmentlfsr qmwnde’r"cpaal, p@“rrpd@rhd
of formula | according to any of the 15definitions
dﬁ%r%?n "or a pharmaceutically acceptable salt -
t hermfany bihe bisere amtemenB i wateibdr form of chromicrtalvar peuropathic

t.here d.of, f la | , )
oS Sl R R e SRR A e B BBl g v
AgufhdRphidiv@acioym of clirbific yah uasraed hdsdihensionaaoveuropathic

yse in treating pain, particularly chronic pain. hi
PGSR here is provided the use of a compound of

f or Mileaspkoifi®fosd of a compound of the invention to be administered to 2 patient
will, of course, be determined by the circumstances surrounding the case, including, for
example, the compound administered, the rate of administration and the condition being
treated. A typical daily dose for the treatment of chronic pain may be between 1 and
300 mg/day, more particularly between 5 and 200 mg/day, administered in a single dose



10

15

20

25

30

20 pharmaceutically acceptable salt thereof, wherein
Q and R have any of the val ues defined herei nabove,

WO j@g;ﬂﬁ@s manuf acture of a medi cament for treagd®RE200F/070572

pain, particularly chronic pain. For any of the
above st atenments, a particular formof chronic pain
i S neuropathic pai n. Anot her particular form of

~chronic pain is chronic inflammtory/joint related

-pain. 25 A further particulgy formof chronic pain is
chroni ¢ non-i nfl ammat or y/ non- neuropat hi ¢ pain (N NN

oPRItR) or more dividd¥edSQEfefelab1HAE BradbdrBinROARAU MHuD b cbfound of
invention to be adm nistered to a_patient w T, of

thedriteaiion Bay brotsed i TFReENHIFITING PAINE IispRliydastic treatment.
surroundi ng the case, including, for exanple, the
conmpound adm ni stered, the rate of adm nistration and
t he adhaifollpwing blétitsﬁ@ﬂwr@na@apwnd/sxw@% He fellgwige meypngs
o ween 1
B B e A P B B Ve "and 200
C}rf@dpd@}necamm BbE, émlqthylhrrsarmgt,eDH&b dimeglayl suifoxnfh t wo

S
RS 5 S0 L SHBIAILY FO S e i
miaes spseohn; IEt@Aeaathyhg:eexxd §ib,ignpapnzaion ldctecpmpﬁgll st i c

{ ne || {rat t
LR SR s PO e LR b iRl o
clabiteyiapliy @nplcd hesdspecinnh Medgfhouithankl; GOTRE methyl t-butyl ether;

N R T BRSO R PP E B 5 Uiy lamine; TEA,

trifRefddeddicatia eHF,[te@lﬁﬂydﬂoﬁni@ rrLNNHéin lagéithibmatography; UV,
equi val en ES-MS, el ectrospray iqnization pmass

uiggwelet iﬁ%ﬁeotﬁtf%me Uy, SRERHOREEC efess: PRy RivaY] Bl sERiGH:

RERLRS WeRbbtdied A a GHH e@f'ﬁtc@ﬂﬁrﬁ:ﬁfiyl solttsCSoRe@f are generally
pressure liquid chronmatogra %‘e LCVS, liquid 10

ehadsped ey eSS yanaEed) Wpaﬁ?élem ingigtphyiglds are
eMé@&tat% Lk yietdRUbMroBR SFictNVRisoKE |bEA{rap‘$%G§ by Sitration and
resonance spect roscogy or spectrum -
used idirpdily| vafionefurtig gurifiedtippyor oacet i ¢ aci d; THE,
tetrahydrofuran; TLC, thin | ayer chr omat ogr aphy; UV,
uI t raV| oI et (det ect| on) ca about ee, enantioneric
Rayet [big VidyclepopanegadxviRigsagent s wer e
obt a f
Sol v% 2?)3%%%5“ Bt lfﬁﬁéﬁlﬁfoﬁﬂ{mmﬁeg iRl EBREERy poding wit
stpnmg o exa(lﬁl\ahpmda{ H@)O mL)to sohmirqms eipahmcbm@me i{ Gl (blaL)a dfhe

{ | ds f
SRR LSPARTR L LA SSl Ohab B s
sdhsea of [2rrmwIgycwptdp@nﬂcaﬁbutﬁli@@mdp(ummrhemmly @vuilable product which
P ti, B . .
5RO PRy 1 S Pt B EEAPERSPUP 81L) copirpe P (06 L.

7.@X@hyb. H{Hbrﬁii{hﬂﬁisisﬁrrai ZIE hﬂb@xﬁ&éﬂiﬁﬂﬁgﬁoﬂlbﬁ iit @addsd dropwise to a
repar adding with stirrin % oxa ride

Qe % By oGk 6D st 100Ch b FamEHA 6T (O, ey

ﬁhﬁner(@wb hﬂﬁg 43 @hotf dveni. Qﬁl qzaahﬂur@fslsﬁfrwph (ollo&(hﬂgpwdmon

I s added dropw se over a stirring sol uti on
pazﬁwéxeﬁww%rr %tbx‘l@ﬁ%té é%lub@%yho%a%w@ POREWHR FPenatey (2 L) and
th@\éi%lahﬁ?h%egg Qe (1\(9’% &ﬁ&eéu% gétagdlﬁnﬁ:ér%%té@z&) ldﬁ@bnrﬂe?@ L@)

, 1.20 nol) 1 n toluene mL) containing DVF (0O
digedrMeSPg Y 2181 evaprpted ﬂfffehcmld(t rremplogephy gussiodechiclutigg ith

t
SRR ok ED ridids S g At TR ek e T B e
cycB@Gpenseaiboxelnid apy cleati erdor{cb9Uquod ﬁlL93 8@493%@) over 1.5
h. The mixure is stirred 1 h | onger after addition,
partitioned between ethyl acetate (2 L) and 10%
aqueous potassium carbonate (2 L); and the organic
phase i s washed (10% aqueous potassi um carbonate (2
14 and brine (2 L)), 30 dried (MySO4) and evapor at ed
to a liquid. Chronmatography over silica gel, eluting
with 5% ethyl acetate in hexanes, provides the ngjor
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-15- 'H NMR ( DMBO-d6) 67.38 (m 5H), 5.05 (s, 2H),
1.42 (m 1H), 1.30 (m 1H), 1.06 (d, J= 6.0 Hz, 3H),

wo Hoffostge 1H), 0.74 (m 1H). The racem gcpetRH7/070572

(189 g) is separated by chiral HPLC. Preparative

Condi tions: Steady-State Recycle Method using-

Colum: Chiralcel 0.1-, 8 x 32 cm Fluent: 10/90 5

i sopropanol / heptane; Flow Rate: 375 ni/m n;

Visualization: U at 220 nms Cycle Tinme: about 7.1

m n; Loadi ng: about 21 naLlinjinjection (0.5 g

mq@qmmwa@ SAIPLE stﬂi)sss@j MeTH) m4elHert), ao Bn 025, 1.06
/nL to afford benzy

U ‘F@)QH%&%B Qoﬁé’ﬂﬁﬁ)&/%‘} Gpridpane- carboxylate (73 Q)

i N oFRal &, %{9(9@ %%@ ézcgalgﬁéd Bﬁlbﬂlﬁall H@B@Pr@@ﬁhﬁ C&ﬁiltlons

Condi t1 ons: ["uent:
SieabpPlotsdivoydhidigthan @sm&?I onuRat @hn_talqal G‘L/&ﬁ 32 cm,@luent 10’90

isyfﬁ gg@' gﬁ %ung-;gi?wa?et 3%28%}?1% ﬁ@ﬁa%%io%nug 5% nift: Sy Pime:

ernative Preparation of
atfolRt R) nin; I\]Zla:tamg mbohuﬂirrnlpfanmmndudﬁ\ﬁmmmg) with sanfple dissolved

Y T g T e
catbofylgie (BB g)5n prebier G 997N hldPchi( @IPLm,Anﬁlyﬁﬁl ﬁ:mpﬂmms

CHBTET Dy ot G Srdnd BB B
Vansiaesh v &i 20bkind;(ReBenGa0)i Mo wia 2ial 02 mile  ( Adogen

TM 464, 37.5 g). The mxture is stirred at 40-45 C
for 4 h, cooled to roomterrperature, and extracted

A%&Qm%tm ara@ibﬂ@f B&BOORM).2- VBRI hénckbaYSIvidte dri ed
evaporate to a romat o

My
overA §}1¥tP’é9&>f éénethséqupﬁ@)awcﬁwow@éﬁléécwa@fﬁa?wryducf which is

a b1E‘-@rra§sai§ixﬂge 8. 0adnethydn 2@ 13!‘? 88t obM Y 8O BD) is warmed and
provi des the racem c benzy

stiryed 54 22 Gret i syEing 9@%@1@ e@deé &5y Bpremide (331.9 ey 410 mol)
m{dll?r&h nﬁuclv%%é@c 1 Wﬂi Pﬁ@%f(n@do%&l 14104641”37 §§9 ’Thé nﬁémre is
stmzed 33414) -459C 62 4(111;;0(2:}4) t0 rgoY fparatur¢pnd F}p@p@d W[ﬁﬂl eﬂlypeﬂler

I
FHES. Tl D8aft SSE0S Bl ot g AR R flfa, EOCET
Chmylatmgraphy pyeediliou geladutdgsﬁth lizgaheabodenlly iR&easing to 5% ethyl
ac J(’a,%l n g}falngsn r0v1c£eRg1I§2§ac%mNch elpl¥3|/1 %)éﬁg 2 —%{e%z?cr}%ﬁ)g{o%gﬁ%irngylate

escrl

as(aR;cB)& tisang; @m%ﬂmdwmmm&caﬁ IR §H ), 6.08¢4, AH), 1.43 (m,
reparatio

13}, bk &@bl@éﬂ%ﬂan@%ﬁzbﬁ)ﬂ%%&f@ 0.74(m, IH). [Note: If NMR

re'vea@ ﬂﬂ@?f&y&@é‘ os4naRk Hb R bhyk isdRel 86d Atio0ibld By BYBR)at HPLC
i rred suspension under nitrogen of

S@@rah%m?ﬂp%mar Biéﬁfﬂl@ﬁﬁ“ﬂéﬂfi@@ﬁ(eﬁ ahfrvqélg 1.05
equi valent) in DVBO (8.00 L) is added potassium
hydr oxi de (90% by wei ght, = -16-

Preparation of (R.R)-2-Mefhyleyelopropanecarboxylic Acid, also described as

(R R)-trans-2-Methylcyclopropanecarboxylic Acid:

A. Preparation of Racemic 2-Methvicyclopropanecarboxvylic Acid:

i Dimethyloxosufonium Methylide (solution in DMSO):
To a stirred suspension under nitrogen of trimethylsulfoxontum iodide (2.47 kg,

1.05 equivalent) in DMSO (8.00 L) is added potassium hydroxide (90% by weight,
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0.69 kg, 1.05 equivalent) portion wise in 100 g
portions. (Alternatively, the base may be added all

wo Abs/@Res | N which case an exot herm occurs.) pCr/usS2007/070572

Additional DVMSO (4.00 L) is added and the reaction
m xture is stirred at anbient tenperature until the
m xt ure becones honbgeneous (except for sone

undi ssol ved KOH pellets, which are not added 5in the
following step) and ylide fpfmation is conplete
(about 2-2.5 h). Ethyl

029 Wel1hod @ukRRY) PPRIOE 6l X)) ab&tions. (AlterdfivalyShk BhdeQihy be
of ethyl trans-crotonate (1.20 kg 1.31 L.1.

, 00 i
adelgihial) af e i WRIChivRSS 2 g giberm) ocgyrs A ildional MR 400 Fa is
ad ®d a0Rd rdaBonahRVRe RIsBEAS ARehb¥EN Q&R&Qﬂukg U e VK R0

mn, 10 while the tenperature of the reaction m xture

byegmenharageprags oxoem Susoms updbsselved kOHReYgE axlichpre phadded
il RAEHILRM! s&g&%dl(% GorR¥taNR lcbfﬁbl%te@/bog@ﬁzs

h).
chromat ogr a , condi tions bel ow) until) only a
smal | amount of residual crotonate relative to the

. 2- Mg Pre e i s observed (about
120- 2 tﬂ%f%%%ﬁ?@ﬁ@r?ﬁ%%&%@&é&%ﬁ is split into two
equalo { ®Bioh of phyt ramssrdigrtei2R kgpl.3 leat HO porivilgn) inHMSO
t ted as follows: . t.z. but t .
AP il e i Bl i b S T E s g i
wlilb e amepetdaee df thpwéasgoradtintre snnadtained @ rb¢us 1520 6Cefhe
about m n whi j.ntaining the. tenperature bel g
p5gs ol Bielohs tatRURLRaR LS By et e (G o ons
bbapentil Snipwa SMell atndhit & f wWisidnal LOXoMatd roliiveso Ghd e digleyaot

DRt e a e e YR R R i 2 T nt two
erNBLIW) o ® Rir SRARES 2 BOpIHi &t € tredie D8 thTows? VMEHH t-butyl

contai ning 20 about 3.3 equivalents of MIBE,
et NG 8D fraddecand i bigbess PSR &figeted 15> Yy belore the

dSp AL 32T vair (4 D) kR 865 44 mAvhilAS4in BB URR tefiperature
from80 to 300 Cover 35 min; run time 35 mn; .
belew 88 ¥ oAftothpphasesipe separafedcthp greanic ahasd 1 Weshied Pageoyith 10%

bréi; 2advRE W¢&Yﬁlggﬂﬂ}pﬁ%€&?ﬁﬂ@?(\?’alchlﬁn Ao Gabar, bath tedhPiGature

above m xture contai ni nogw;\t hy o
32°Gee hiford yie adipi pastedeavdipxgnangcarbotylae (ko ke 2087 hepntaining

' he conbined with water (4.00 L) and
at%ltoﬁig%’%ﬁ‘g{é%@lﬁ%%j?%x. de solution (0.32 L, 1.20

equi valent), and the mxture is heated to 46 C as the

BE | S Q. gtadu istidled. i S d _
BB o PSRt S e 00l 08
gohhadinat, OGrishy0 to 100i°S avet 1 madrunginich 85 méadbtection: FID; sample

agielr JAFe Btk omat ogr aphy shows no. r enal i ng
ester in the reaction mxture -17-

1L 2-Methylcyclopropanecarboxylic acid:

The above mixture containing ethyl 2-methylcyclopropanecarboxylate (1.00 kg,
1.00 mol, 1.00 equivalent) is combined with water (4.00 L) and 10.4 M sodium hydroxide
solution (0.32 L, 1.20 equivalent), and the mixture is heated to 46 °C as the MTBE is
gradually distilled. (If ester is found in a distillate fraction of MTBE by analysis by gas
chromatography, it is returned to the reaction mixture; and the MTBE 1s again distilled.)

When analysis by gas chromatography shows no remaining ester in the reaction mixture



(about 1-4 h), it is cooled to 20 C, the distillate
and additional MIBE (2 L) are added, and the | ayers
wo g 1eepar at ed. The aqueous phase i s aci di fi escmisdvoro7o572

12.18 M hydrochloric acid and extracted with MIBE (3

X 4 L). The MIBE is carefully distilled under vacuum
(for exanple, 400 nbar, then 200 nbar, bath
tenperature 35 C) fromthe conmbi ned 50rganic extracts

to afford racem c 2-net hyl ¢cygl opr opanecar boxylic acid
containing a small anount of residual MIBE, which is
(Absexd -4lhYy, @ad éo)élefd(ﬂdi 20 a3 ahadistiifte dnAnddiysiab MIBEA2LY piecallicd,

EJ§H tﬁ? glgz%fs Ia%nsglgg f&%ﬁ Sv%rar@ﬁ%glg 8 asg %ha)éidafneq W’\ilmflg ci\\/llviySro»chloric:
acid BRE Yy e ap MJIM‘@CJQKQQXYM ST ifl ci‘r@ﬂ&ﬂﬁﬂ@ﬂﬂﬂﬂ vhdet%acuum
ci s-isoner and 3_equj val ents

(51 PPy B0 P oher 2 DR P> 1 BoBppegmbined
5 ofgmiRbzifeciRb b YsoRy Pﬁ@fh@ky@i@ﬁr@%&éﬂ%x@ﬁé sbid dondaining a

salt, al so described

ST ROt peretiguat YETESh W@lﬁfélﬁééfﬁfi @yﬂsﬂmf@r rggilgion. (Analysis of a
q&%&ﬁ&%ﬂ%i Iﬁg hyc orﬁé‘to%r I\@Qﬁﬁ}scﬁ yield (()f % 9% equéva;_ents

opr opa [c acid
ragerhip %methISWW‘aﬁmmrh@X@nwnd m@#m&l (2G6-irmey and 0.3

%@gﬂ£% E )3 phenyl - 1- propanol [al so known as
-phenyTal’aninol] (15.6 g, 0.103 nol, 0.51 equivV)
10 is added in one portion, and the m xture heated to

6f 5- 7ére]gar%t1ont0§ FS)S—XS L4l %—pﬁen@x ?ngroganol gf& R!E?ymqu};lcxclo?roHane—
c:frblﬁd“iht exip el H)tquilt eilsBQle!{t,rlbéch&f(Rf R} 2-enethgllcyd ogtopdnecarboxylic acid
3Is alglﬁf Fed with ethyl acetate (2 X 15 m.).
TBgjaning @'t

dried at 40 C under vacuum for 20 3
hI nl&&&mib&raﬂls-g rﬁé’al?ﬂcyﬁﬂpMpayd;oeﬂﬁxylﬁmaﬁt(E((DngIZI @ol) is dissolved

05|t| n by .chi.ral chir net hod
15 insabaeta 700 By (1 SARE T ahay s Lorass! (TR
(?I;Jﬁyﬂylmo@ @5.61he. 161SPE 0Si1 QuilvBis Ia@cw‘deﬂoﬁecpohﬁfrﬂ shd ther
ool e m t enperat ure overni and t he

mgsyiyre hgted ﬁo.6|5t78r r@d Afigg epaiglizpipng ik mag %%\E?ax}léatewSS@edm&
thé féusZ)e&l&% YarYel ik ﬁ,onp@mbalame@me %ﬁ&l'f@t@rea’ainﬂ)the Aysacand

purification in ethyl acetate (170 as above
wathpd il ofhg) aczta@{ﬂﬁ% g@) 3T 4l qre ﬂfl A8 C under vacuum for

R v, 0 t
0 3T RTEL I ghe) apbpsaIRI AR S AR i Q0 gl

0191@1 G@zgfétmde’:rehw) yihe brystlsara Teautmehdsd in 370 mL cthyl acetate; the

ﬁ@@%ﬂ ésoﬁé%g ¥ %@6?09 ﬁgzg@&g 98%&1%8&@59%\@11% t ahd the

cryst@id fifteled, %hecﬂanﬁﬂnéqtms ¢ @aﬁ 16Mg (2Hpe, yiekd, ?hléahcompi)s,ltlon

9(?7%)? Aﬂg %ﬁ?&d'ﬂ}nf @tff)(n 1{1 d%% }_Q? e:ﬁZ(?gLL %_%boxlf_g affc;d (S?%—ammo—
25 3-phbiyl{198%p el (Rﬂ)—ﬂﬁﬂ:ﬂ@lcyﬂbpr@lanmrmhoﬂhd (lol)lmlt.(m 12 g,

oY S B, P B ol B G B naeend.

trkrsB,- m@@?lcﬁélo;frb@%&ﬂadﬂzﬁdﬁdﬁd) i njection

TH NMR (400 MHz, DMSQ): § 0.47 (m, 1H), 0.84 (m, 1H), 1.01 (d, 3H), 1.07 (m, 2H),

2.5 (m, 1H), 2.7 (m, 1H), 3.0 (m, 1H), 3.25 (dd, 1H), 3.35 (d, 2H), 5.0-5.2 (br, 4H), 7.2
30 (m, 3H), 7.3 (dd, 2H); mp of the salt (98% ee) 130-131 °C.

Chiral GC method: Columm: Hydrodex B-PM; carrier gas: helum; Injector T°: 200 °C;

pressure: 30 psi; split ratio: 1/100; detection: FID, 230 °C; flow: 50 mL/min; injection
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-18- volune: 1 mcroL: initial T: 130 C. Retention
time of R R-enantionmer. 83 mn (8.08 mn for

wO BoSrsagnt i oner) . Sanpl e preparation: The sgdtotmazo7os72

10 ng) is dissolved in 1 NHCl1 (ca. 1 nL) and the
free acid extracted with ethyl acetate (ca. 1 nL).
The ethyl acetate extract is directly injected 5 in
GC. C. Preparation of
(R R -2-Methyl cyclopropanecgy boxylic Acid: ‘To
(S)-2-am no- 3- phenyl- 1- pr opanol
v§1RnR) I Brddt: h gﬁsﬂlﬂy[el DROrQp ggmegﬁh@w&ﬂ R:,Ramhldiohﬁj(ns)s @Al t
mol) is added 1 N aqueous HCl (100 ni,
(%Olglm}?ot%sgﬁl?‘giﬂ ‘min 10stirring, the solution is

SEXHIE pRhRdiM: tTheabldyda. BCRE AL ﬁlsétﬁvéﬂ iP@ N BE) (ca.TThAL) and the free
organi c extracts are dried i) and concentr at
¥

ed
S BRI OA BRoH e DL T bR gract o divcctly tjected
il&eR) - 2- net hyl cycl opr opanecar boxylic acid (5 g, 100%
as a colorless oil. 1H NWR (400 MHz, CDC13): 50.75
(m 1H; 1.1 (d, 3H; 1.2 (m 1F1); 1.3 (m 1H); 1.42

c(m gﬁgaraéoll o gé RA.o ﬁt@mﬁ%ﬁéﬁé& edidxgpar ation of

Cc Acid tor
f or rike {So12- @ﬁan S)phznykhmq;agok{ﬁeﬁq)ﬁ_ nmtm}capigmgpanecarboxyhc acid

BT g ameRnEsaer i 9 () B fomn

stﬁﬂffg; tlee stution édexsugpewih chy et (AKXt J0ogen Tk organic extracts are

r oxonl di de DMSO

o B0 S A RpaP bt il v s SR PP il
(R Rbﬂtm&hﬁlﬁy(ldprﬁﬁammhoaj’]ﬁfﬁc)d g, OM) as/%n:ohxkaﬁfihe]r m

curs. The reaction m xtur jrred at

VR T e ol e by hebtie S 9 o THD: 1.42
(Iﬁqq{yahl@(brlmconpl ete. Ethyl

- Met hyl cycl opr opane, car boxyl ate: 25A sol ution of

et hyl trans-crotonate (1.00 eqw val ent) in DVSO (3nL

TEE o dqfre Jtﬁﬁ)of ERUEEV AN cckBokNRIA S@FM EdrBRsion of
IS a e apove pre OrnB yl1ae sol uti.-on

(MA@lmhbphe@nbbpmamcé (RR)Lreethdaidpamangeribgrdici Aeid (1:1)
intained at 80C. After a typical addition/reaction
tI'me of one hour, analysis by gas chromatography (as
i. abovieimegihdwesgntiymaighelde (sotgiotin DM Bsi dual et hy!

gr 8|t @p 2 gtﬁ'l ed%ll%t % A& #n%text ﬂﬁaé’eﬂ% ltm%etﬁgﬁglj%koml%g iodide
pr opanec

(1. 18 equivalent) in DMSO (ajbout 3.3 mL per g of iodide) is added potassium t-butoxide

(1.05 equivalent) at once. An exotherm occurs. The reaction mixture is stirred at

20-35 °C until the mixture becomes homogeneous and ylide formation is complete.

ii. Ethyl 2-Methylcyclopropanecarboxylate:

A solution of ethyl trans-crotonate (1.00 equivalent) in DMSO (3mL per g of
ester) 1s heated to 80 °C. To that solution, 1s added slowly, the above preformed ylide
solution while the temperature of the reaction mixture is maintained at 80°C. After a
typical addition/reaction time of one hour, analysis by gas chromatography (as above)

shows only a small amount of residual ethyl crotonate relative to the ethyl 2-methyl-

cyclopropanecarboxylate.



10

15

20

25

30

-19- 2- Met hyl cycl opr opanecar boxyl i c aci d: The
above reaction mxture is cooled to 20 C, and aqueous

wo Hokh@3p8% W w, about 1.14 equival ents of KOH) por/esmedoerosrz

over 15 min while nmaintaining the tenperature of the
reaction mxture at 20 - 30 C Stir the reaction

m xture a further 2 to 3 h (until no 5 residual
ester is indicated by gas chromatography (as above).
The resulting solution (pH._ghout 12 by pH paper) is
acidified to pH2 - 3 at 20 - 30 C by the slow

iinddi 2- Wﬂ1y0ﬁycmpﬁ)phildcﬁm@xyﬁ1haﬂdrt is extracted with

thre rtions i sopro a te each

L i BB ik By 3F P s RO (B, ebout
1 49 BRI iReshtOs fIaNH T is RAGRQVES] m&h&dle\mﬁmmﬂ@gmﬁeﬂ@er&ﬁd of the
partially evaparated by distilling under a vacu

TREHPRMIEREE HiAr 30"t SHT Bafscie wighpet BrUre 96 b4<5m@ o

re@ﬁnd ebtei bkt @ebaWyldds bR ORAOAYIAELIRLVE, Tihb ré’é@l@iﬁ%%ﬁﬂdn (pH
Provrde a sol Ution correspondi ng to about

Zh i paneels goigifictornit iy P et o épuribedpnadditipnof 1SN
H;@%'t ;1% k‘&fctédﬂmgﬂﬁ%'e Whieh 6{%&{%90@1 et @LchNoRRESYEE per

descri be ove. ternative Preparation o

gaR ptaftingtetthyy fransedrofpradpadbe evrined dreandephgse is pBeked avithd 5%

o958 SUSPIRIS, ISR B VILGR 5 8y SRR o
tempem,tmxybf @W@:s@jnd)wdamed wite is@piroﬁylgrcetatg 16 Zecasvaiy) to provide a

s NS b Ao BTt Rl TR B RR o T ek SRR N
cdri@)xy e oy Foe nee mxedantipd ndids gsim@idr Jrbcathoe tp tHas deackited above.
and the m xture transferred into a 160 nL Stainl ess
Steel pressure (Parr) reactor. The m xture is heated
Altan&%@@@amﬁ)ﬂ bﬂ(ﬂﬁ)-mmt}@m@c&brdnma@bxmh IAseid:
te ture for 16 h. (N anal the cr
m xt OR9ET f ALHOSSR Zmosphgiseigry BW&&%W@ f St .4 mmor)

1s(al?de8)d:rc2pvrr§d Gt waﬁ@@rtﬂ@aﬁeﬁarpb&m@ite 45¢ 19 67 IMbIB In

(hﬂ nd 30% aqueous are added and
arhprdrogs %‘H&l véetrahy dipfaan @Oé‘llr)rkre%n%@e F%‘FHE’WF Btwseml9 and
25he Aﬁéf%b%mﬁr ) SEPAAL @ﬁd@@q 7td80.05 GRICs MRS eana %he mixture
di scar ded aqueous HC1 25 m) is added to the
tringfrersd e &9/@? mLa%r@nlpﬁeStrﬁl R‘teﬁﬁuée GPérrbs@ﬂ%re tldg nwtturr is heated to

1305@P% 2Ry 1 5 aEL LAY s%r&& a?‘théQeﬂ?&e)amEh GorOleGANGIN A¥Bfsis ofthe
contai ning (R R)-2-nethylcycl opr o%anecar box ['1c acid

crpde mixsuTe ehdigately >19(§% HUEH OB tomm (RB)R-pghyieye czm@ane-
ail%{ gia@el )I y evaporated under vacuumto a total mass of
.5 g ’before (S)-2-am no3-phenyl-1-propanol [also
knowWaias(50 S)L-)pné 9Yeakastiun daDH((35 019 areldd gl amhtbe piphasic
m%:xgurg trs ﬁltirre O‘r?rgﬁwp {%]r % bg%hrz ?aggé 'aPe%gS’a? anci Q %’I rlgamc Hhalse
dlédarda)i 27%tjiyoue FAC @roppein eddzd bothy Iaqmaoas:iader( a’hdll)e w&ltre is

R R e TR R

(RJR }- B@leﬂiylcyc%@ropéi&cﬁbbb[}dﬁ BcidAg kmmetl avidhf ooy é11ueous NaCi (3X25
pr opano

o RS OB SR OPEMER G i) s ot &befors (S mino-

gﬁengd GprépAnJ[AYEkiithan a}é'(@l-;ﬂ))enylgﬁhlhélﬂ (FHg, PO9L B#OOEs added in

8% d Alternatively, the acid may conveni ent | y be
Olrewr@rle%ruérem ﬁ%@?@?@ﬁéﬁ@%ﬂl%ﬂﬂ@ %meﬂo Lalepyly1-propanol

(R,R)-2-methylcyclopropanecarboxylic acid (1:1) salt. The suspension is stirred

overnight. The crystals are filtered, washed with isopropylacetate (4 mL) and dried at
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5The salt may be converted into
(R, R) - 2-net hyl eycl opr opanecar boxylic acid using a

wO gy e simlar to the one descri bed abovercTus2007/070572

-Preparation of a Nitrile of Formula IV NH2 IV C H3
10Except as otherw se described, a nitrile of formula
I'V, having the indicated value of Q is prepared

usi ng the correspondi ng benzonitrile of formula Q CN
and propionitrile and a simd.ar procedure to that of
Preparation |1V-1, below. Preparation V-1, Q =

4@st/eﬁdwxamtmﬁmyhfforaig;orfainma-ﬁ-pﬁmﬁmwbpmmni trile

50..0 376 mol SSi y | de 4.2 . 152
(érﬁgﬂ)mgtb?’]ﬁ&il‘aﬁf’P?‘%qc@R’C’ tfmlil)fg'é ?%4 69( aﬁaef?‘gm@g |
Cﬁ&al&ﬁ@ >Ob. 5% RNORIG Uk (ﬁl&i‘naﬁ%ﬂﬂ thdAcidtn®y Wink-Bni&dlythe isolated as

and extract with EtOAC. Evaporate the organic

ﬂ@@l“'@f@%ﬁyﬁlﬁ%‘le&ﬂﬁﬁﬁﬂ ize from hexane/ Et0Ac to afford

3- antiRQy By %E&%ﬁwﬁw R)22-nl Vel FoffaRBéarbé d
Yi el d: %5 X ES- ME: (3:?)’189 Mc% ‘yzﬂo Pr epa}érygflagn

usimg%plocsdﬂrezﬁnmllﬁrmwﬁweﬁwqcnbed abovel n a 2 L round bottom
flask (fitted with rubber septum nitrogen bl anket '
and stir bar) conbine 4-chl orobenzonitrile (60.0 g,

1. 00 equiv, 432 DPmraidtion pfaNitaleiof FomnalgaB4. 2 m, 2 00
equiv, 864 mmol), teqygahydrofuran (43.2 nL ) and 1.0
M pot assi um t -but oxide? 25 in t-butanal (tert-butyl

al cohol , potassiu i v&N ve, 475 ntY 1.10 equiv;

475 mrol ), and stit for 24 h. Quench with aqueous
NaHCO3 and extract w t@Het hyl acetate. \Wash the
organi c phase 2 tines with brine, dry (K2C33),

fil tbrcpptam dihervigeadserdicd, 4 otrilly yfifesmila ]P!U tha¥iyg thy iridha@d value

ofc (?, §/Prepar usmcyﬂéeé ?o%eé!yc}y] b%nzl'lot 1tr1ﬁfo$nf 1]2'1% %?\T an% proplonltnle

ardk-aaditn ar-pBece dere td mﬁnﬁm’mpyfa)wn?mme}dvacr ylonitri le (as
an uncharacterized E-/Z-m xture). Yield: 49.5% LCVE:
193.0 (mtl). Preparation IV-7, Q = 4- Brormphenyl
PBp@nidhadyV3t, (A= hmosmehiphatl):- 2- met hyI

Combine 4-methoxybenzonitrile (50.0 g, 376 mmol), potassium t-butoxide
(84.2 g, 752 mmol), propionitrile (62.0 g, 1,130 mmol) and toluene (1,880 mL); and stir
for 72 h. Dilute with satd NaHCO3 and extract with EtOAc. Evaporate the organic
solution and crystallize from hexane/EtOAc to afford 3-amine-3-(4-methoxyphenyl)-2-
methylacrylonitrile. Yield: 35.1%. ES-MS: m/e 189.2 (m+1).

Preparation IV-6, Q = 4-Chlorophenyl:

In a 2 L round bottom flask (fitted with rubber septum, nitrogen blanket and stir
bar) combine 4-chlorobenzonitrile (60.0 g, 1.00 equiv, 432 mmol), propionitrile (61.2
mL, 2.00 equiv, 864 mmol), tetrahydrofuran (43.2 ml ) and 1.0 M potassium t-butoxide
in t-butanol {(tert-butyl alcohol, potassium derivative, 475 mL, 1.10 equiv; 475 mmol);
and stir for 24 h. Quench with aqueous NaHCO3 and extract with ethyl acetate. Wash
the organic phase 2 times with brine, dry (K»CO3), filter, and concentrate to dryness.
Purify by flash chromatography on silica, eluting with 15:85 to 50:50 ethyl
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5acrylonitrile. Preparation of a Thi oam de of Fornul a
V NH2 S V NH2 CH3 Except as ot herw se
wo stesersibed, a thioanide of formula V, having gdwus2007070572
i ndicated 10 value of Q is prepared using the
corresponding nitrile of formula IV and a simlar
procedure to that of Preparation V-1, bel ow
. Preparation V-1, Q = 4-Methoxyphenyl: Add HC1 (4 Nin
di oxane, 659 nl, 2.640 mmoly;_to a solution of
3-am no- 3- 15(4- nmet hoxyphenyl)-2-nethyl acrylonitrile
adeZle/Bexgne, Mfdiﬂ@ainlnd@i(%liﬁhﬂjﬁeﬂﬁ)-ﬁ%tﬁyi@cry%ﬁn[ﬂ'(ﬁé an
and di gxane, (132 nl)__.under dr éro% Stir for 2
upcharegieresd A& mEE: & ieie 12574 NP Cleare (20 ni)
and add dry TEA (40 nL). Add satd K2CO3 and extract
wi th EtOAc. Evaporate the organic solution
Peepiration IM-2&2 rﬁdﬁp@r@fwh e%zﬁﬁ@%%@f'&)ﬂmﬂph@wl) T methyl—
abSfnysial | i ze from MeOH H20 to renove the excess
t hi oacetam de to afford 20 '
3-am no- 3- (4- net hoxyphenyl) - 2- et hyl - t hi oacryl at ni de.
Yield: 90.8% at | lker ophenyl :
Add hydrogen c fgh of pini QFF%%VO, 858 ni,
160 equiv; 3.43 nol)Nklg E-/ Z-mi xture of
3-am no- 3- (4-chl orop -2-nmethylacyylonitrile
(41.3 g, 1.00 equi®, 212NH4, mol ) and thi oacet am de
(32.71 g, 2 equiv, 2.0 quiv; 428 8 mmol) in a 2 L
round bottomfl ask RBF'(Bitted with rubber septum
nitr nket Sti h e
Mai i aglos o%%e descr}bggrifpagtﬁng %?dg%gg row 30 Vl\)}\% fhﬁ _n%adrlrcated
vam@oﬂ@tmprapm‘ed usiripghacdrespandingitamb lfetmals IRendweintize

ice bath, .stir for d slowy add the mxture to
prf?eéif:“%? %b@é%&lffé%’l% Eﬁﬁﬁ?w n an ice bath with
stirring. Extract the mxture 2 tines with ethyl
a h t rgani c phase 2 times with
Pﬁ??rﬁtéongg’ﬁ 6(‘I@%’f’ yplf]ﬁ 138 and concentrated to
dr yn@&schme\stn?hd)ﬁaae ash @mqlzmu rxencﬁmmslbmﬁan@f 3a=|rrdmo -3-
r of or 10/ 90 Triturate t resultin [
Etﬁ?’%fil’-’h%{ﬁ 2-2RGy grmtrlrd%g)g i By tjoaceamide fose
26?¢Iﬁﬂibn Qs fidzmbk or __)anwél) dré n&ﬁioeﬁrl SitrHb0ag N W ap Bl Be difAS the
an uncharacteri zed E-/
solid with dioxane (20 mL) and add dry TEA (40 mL) Add satd K»CO3 and extract

with EtOAc. Evaporate the organic solution and crystallize from CHCl3/hexane (95/5);

then recrystallize from MeOH/H»>O to remove the excess thioacetamide to afford

3-amino-3-(4-methoxyphenyl)-2-methyl-thioacrylamide. Yield: 90.8%.

Preparation V-6, Q = 4-Chlorophenyl:

Add hydrogen chloride (4 M in 1,4-dioxane, 858 mL, 16.0 equiv; 3.43 mol) to an
E-/Z-mixture of 3-amino-3-(4-chlorophenyl)-2-methylacrylonitrile (41.3 g, 1.00 equiv,
214.4 mmol) and thioacetamide (32.71 g, 2 equiv, 2.00 equiv; 428.8 mmol) in a 2 L. round
bottom flask RBF (fitted with rubber septum, nitrogen blanket, stir bar and cooling bath).
Mazintain a solution temperature below 30 °C with an ice bath until the addition is
complete. Remove the ice bath, stir for 2 h, and slowly add the mixture to 1.5L of 30%

aqueous NH4OH in an ice bath with stirring. Extract the mixture 2 times with ethyl
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5 Yield: 82.3% 1H NVR (CD30D) 5 9.95 (s, 2H), 8.74
(s, 1H), 8.29 (d, S = 6.0 Hz, 2H), 8.25 (s, 1H), 8.11

wo f088/109183 6. 0 Hz, 2H), 4.099 (s, 3H). Prepar atpomdstedi/o70572

Q = 4-Bronophenyl .
3-am no- 3- (4- br onophenyl) - 2- et hyl t hi oacryl am de. 10
Preparation of an Amne of Fornmula Il NS QNH2I1 CH3
Except as otherw se descri bed, an am ne of fornula
I'l, having the indicated vadue of Q is prepared
usi ng the correspondi ng thioam de of fornula V and a
acsg'ta:fe'. Iwa%nn@&ga&uqs ﬁhal;ciéill ﬁlixieh%ith @fznél\?/éd@p@crh 2@U€Qrﬁh{ei, a%%
el ow. Preparation -1, Q = 4-Met hoxyp :
HEFBidio fEPER G&r sl migdirg Fpm hoxass aaff %@O@fﬁ%@/&@
THRrAe §0stltRAPR s@ifd from ethanol and water (10/90) to afford 3-amino-
3-am no- 3- (4- met hoxyphenyl) - 2- met hyl - t hi oacr yl am de
3(#cigoponhenyd s 2-mxsbyhiBlopcryinmide (s maraefm%edrﬁi—j@msﬂiﬂﬁ)-
. ne [ i 2 i t
R oDy B e o Bt (500 ne) k™
8.3860 LHh&. Idr{ddr &0 pladd), di0Ph(wpHhe (3x 100 ni),
evaporate and crystallize from Et 0Ac/ hexane to afford
3- (4- nmet hoxyphenyl) - 4- met hyl i sot hi azol - 5-yl am ne.
Pi¢pehichn B8, 2% 4-BE8uvphenyl.e3-2ain &34k tmopteny)-dprethylt on
11- . = 4- Chl orophenyl: In a 2 L round bottom fl ask
“‘(‘fﬁ“?’?%‘g‘% th stir bar) conbine (E Z)-3-anino-
3- (4-chl orophenyl) - 2- net hyl -t hi oacryl am de (40.0 g,
1.00 equiv, 176 rmgl i thjan{:r)ll g§82m5ﬂ_l 21 80 nol)
and hydr ogen pe ' . .2 m, 140
equi v, 247 mmol) SWN-+Sfor 2 h, then quench the
reaction with Na208S2 {20% in water) agﬂ -23- dilute
with water (1 L§ enfNtht e the aqueous mixture
under vacuumto 1 L volune. Add hexane and et hyl
acetate 95/5 (500 m@H;and stir vigorously for 20

mn. Filter; wash with water, then wi th hexane; and
“dry Hiseptrae stervwisidesaibedumdernafdoiimia B tavg the indicated value

of Q, is prepared using the corresponding thioamide of formula V and a similar procedure

to that of Preparation II-1, below.

Preparation [I-1, Q = 4-Methoxyphenyl:

Add hydrogen peroxide (30% by weight, 2.39 g, 70.3 mimol} to a solution of
3-amino-3-(4-methoxyphenyl)-2-methyl-thioacrylamide (7.800 g, 35.135 mmol) in
methanol (703 mL). Stir 3 h. Quench the reaction with NapS»>03 (20% in water) and
evaporate to 10 ml.. Dilute with EtOAc (500 mL) and wash the organic phase with brine
(3x 100 mL.), evaporate and crystallize from EtOAc/hexane to afford 3-(4-methoxy-
phenyl)-4-methylisothiazol-5-ylamine. Yield: 83.2%. ES-MS: m/e 221.0 (m+1).

Preparation I1-6, Q = 4-Chlorophenyl:

In a 2 L round bottom flask (fitted with stir bar) combine (E/Z)-3-amino-
3-(4-chlorophenyl)-2-methyl-thicacrylamide (40.0 g, 1.00 equiv, 176 mmol), methanol
(882 mL, 21.80 mol) and hydrogen peroxide (30% by wgight, 14.2 mE, 1.40 equiv,
247 mmol). Stir for 2 h, then quench the reaction with NapO3S7 (20% in water) and
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3- (4-chl orophenyl) - 4- et hyl i sot hi azol - 5-yl am ne
Yield: 64.1% LCMS: 225.0 5(mtl). Preparation 11-7, Q

wo FodhdBiggnophenyl : PCT/US2007/070572

3- (4- bronmophenyl) - 4- et hyl i sot hi azol - 5-yl am ne.

ES-M5: mle 257.0 (m+l). R3 A phenol of fornula
[11, in which R3 has the indicated value and RRCO is
(R, R) - 2-nmet hyl cycl opropanecar bonyl, is prepared using
the correspondi ng conpound_gf forrmula Il in which

121- is methyl and a simlar procedure to that of
dikhEwapanak ( IOIJ) |Gdnc&xﬁa&&h@&%uecﬁfs®mmu&tumer xlablimﬁ.io 1RB volkine.

Adcllq bc?x?q,g%\l- i’fgﬁ jp% giﬁg{@%@ %t?é]lsglg%ibf TOUS y or Zmolln ?ﬂt%rl ]wash

whth rafed RV WiGr Kex AR Biyd dirg (ﬂié}bﬁl’tﬁig—cﬁke}/ﬁﬂbﬁmﬁum 204K¢eleld
boron tri bromn de (0. 22

Ig 0.909 mo to aéolutmﬁ
3£ﬁf§mvﬂmﬁﬁﬂh6%vﬂhﬂH@WV?? %TH@PH9|Y§B¥ﬁFdz%|L MSi 2hifle
4100 g, 0.455 mmol) in dichloromethane (5 nth) at
8 C. Stir and allow to warmto room tenperature.
Stir 4 h and quench with 1 N HClL. Extract with EtOAc

5 -5-v1-
0 Sl R e or R R ah iRl S 1
apinei ESMEBI orie 2¥i.@(natt1)106. 8% 25 ES- MS: nmile 207.0

(m:l). -24-
B. (R R) - N13- (4- Hydr oxyphenyO- 4- net hyl i sot hi azol - 5- y1]
- 2-nnet hyl cycl oprapemitien of a Phenol of Formula 111

O

N—S
P ).

Y
H

1

Ho CH,

R’
A phenol of formula IIL, in which R3 has the indicated value and

R-CO is (R ,R)-2-methylcyclopropanecarbonyl, is prepared using the corresponding

compound of formula IT in which R1 is methyl and a similar procedure to that of

Preparation III-1, below.

Preparation ITI-1, R3 =H: (R R)-N-[3-(4-Hydroxyphenyl)-4-methylisothiazol-5-yl}-
2-methylcyclopropanecarboxamide.
A. 4-(5-Amino-4-methylisothiazol-3-yl)phenol.

Add boron tribromide (0.227 g, 0.909 mmol) to a solution of 3-(4-methoxy-
phenyl}-4-methylisothiazol-5-ylamine (0.100 g, 0.455 mmol) in dichloromethane (5 mL)
at -20 °C. Stir and allow to warm to room temperature. Stir 4 h and quench with
I N HCL Extract with EtOAc (2 times 50 mL). Dry (MgSOy4) and evaporate. The
product is used for the next step without further purification. Yield: 106.8%

ES-MS: m/e 207.0 (m+1).
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car boxam de. Add oxalyl chloride (2 Min
di chl oronet hane, (0.291 ml , 0 583 Mol ) to a

wo Hhd/ 38 sol ution of _ _ PCT/US2007/070572
(R R)-2-net hyl cycl opropanecar boxylic acid (0.06 g,
0.58 mmol) and 5 DMF (1 drop - catalytic) in tol uene
(1 m). Stir 3 h and add the now forned acid chloride
to a stirred solution of
4- (5-am no- 4- et hyl i sot hi azgl - 3-yephenol (0.060 g,
0.291 mmol) and pyridine (0.07 g, 087 mol) in THE (1
m) . RF)N- <G HeR 184 W el 1158 1814601 (5302 Methy @ Blpropane-
vaash(R\_?Sivit\ )itNh [%(ﬁH%a%GF% ZH% ?rres 00 ni) tﬁgg wat gr@( 11(330p
capoxamgiiey (MySO4) and evaporate. Crystallize from
chlo : Y : '
%@({ %{2_1%1 Qiﬂgn&e(é% & dicti&lo gthﬁlﬂe% ?(?/%9 1181 Bs égﬁnmf)l'j‘ 4L(§a

289 . Preparation of e of Fornul a
stiged sol@bof (R,R)-2-metliylsrqioprapanetaiarnlicecidi@<Qord, B8 mugel) and
bt hi of. I , i €. 4 Dl 45
D i L TPkt ) I, S0 Dnd o s vl
cHieriizan i stinrddesobufiof of 47d-amiPoSNnathglisathetzolR? - DipleaoldAHoRE,

im | t of. P i | X:.2 | e
o34 RSP .l SR ) e
E@!ﬂlBO@nﬁa,fallndl ofch ﬂ'gmNma@H ehﬂm;?ﬂ 100i thig) gg%ﬁwﬂ&QIm m:é% dry

6 63 a .acetonitri.le .

OB i el vl R biosu, bt Sieist o
EJINES: (d/eMgob8R+1).nL, 182.1 mmol) with stirring. Stir

overnight. Dilute with satd NaHCO3 and extract wth
Et OAc. Evaporate the organic solution and crystallize

from hexane/ Et OAgephfitiah bO4 Witrile of Formula IX o
3-am no- 3- (3-fl uoro-4-nmet hoxyphenyl )acrylonitrile.
Yield: 78.6% ES MsNHwe 193.0 (m+l1). 25 Preparation

| X-4, Q = Phenyl: 3:laq nown3- phenyl aciyl onitril e.
-25- Preparation €@X-8~Q = 3, 4-Di chl orophenyl :

ERE NI 2 RN Rt o L -
oftd R¥peydraeusdthd cSreiiidual R HItAl @ERtraRI G-ON dRestorditrile
equi val ent of 3, 4-dichl orobenzonitrile, there is

g e Prasede Hothal of Srapagfieh P2 of@hyf | acryl onitril e.
5

Preparation IX-2, Q = 3-Fluoro-4-methoxyphenyl:

Combine 3-fluoro-4-methoxybenzonitrile (25.000 g, 165.563 mmol) and
acetonitrile (13.576 g, 331.126 mmol) and THF (33 mL). Add potassium t-butoxide i
THF (1 M, 182.1 mL, 182.1 mmol) with stirring. Stir overnight. Dilute with satd
NaHCO3 and extract with EtOAc. Evaporate the organic solution and crystallize from
hexane/EtOAc to afford 3-amino-3-(3-fluoro-4-methoxyphenylacrylenitrile.

Yield: 78.6%. ES-MS: m/e 193.0 (m+1).

Preparation IX-4, Q =Phenyl: 3-amine-3-phenylacrylonitrile.



10

15

20

25

30

Preparation I X-9, Q = 4-(Methylthio)phenyl:
Using a simlar procedure to that of Preparation

wo Jofls/z1ut using 1.5 equival ents of potassi umnpcs2007/070572

t-butoxi de and 1.5 equivalents of acetonitrile per 1
equi val ent of 4-(nethylthio) benzonitrile, there is
obt ai ned

3-am no- 3-[ 4- (net hyl t hi o) phenyl lacrylonitrile. 10
Preparation | X-10, Q = 4-(1,:1-Difluoroethyl)phenyl:

3- am no- 344- (1, 1-di fl uor oet iypphenyl l acrylonitrile.

PEpRa SIS Mg=4:4(Dichiofliphbaypr oet hyl ) benzonitrile for
-FEPeparatloEg X210 is gbfg?ned as, foll ows: 15Add

 bi s-Ygngetimdzsrseengmane hesefi renaration X2 bytugiae ¢ Soasiygents of

p&assgaﬁyt IZ%%Z;IKI(%QEQIH)I Sté?luﬂ/al%ﬁﬁb‘f’éééﬁﬁﬁﬁﬁ'ﬂef { b&uitalde QiO 0 g,

and stir under a nitrogen atnosphere in
3 é d]@lqr@:ﬁ:nmngg]@ there i9 abtpined Pamine3-gk.44dichiorophenylacrylenitrile.
di chl oronet hane, followed by excess satd NaHCO3 to
quench. Extract with EtOAc, dry (MgSO4) and
PepapondiXe?, ChAdNetloghiaphend: silica gel, eluting with

h d_Et OA dj

e S O ST, bh o A3 gy o
pd?ﬂsemﬁrtdiultmﬂe@ﬁld a. Squumral&msi ef mfetoﬁﬂnlmleal Hquivdhidt & X(rigtidylthio)

th ' d f f I

R S R T e D e e A

using the corresponding nitrile of formula DC and a
PP O bt Ao T Sy pih o Higpeenyy-
pwhngnmsﬂohﬁalm) to

3-am no- 3- (3-fl uoro-4-met hoxyphen acrylonitrile 3
( 25. Bregtartingd-(rndiporaeiy Bhnasie] b e aimg g0 Iéeleiamed as
fopRt-) ; then add 4 N HCl in dioxane -26- (650 nL

2,600 mmol) and allow the reaction to stir
unt |Add&ahp?3 -peBoppthyDeminegd s frlueridn SO da &t 138&3WQJ}@

4 tac% ?éﬁﬁ&ﬁﬁle (tlh%ﬁ(&gd&? %6%&? aI(dzsgiQ uﬁﬁ-lér ahtro%ggat&b%ﬁé ina

dri ed hen add satd

T@@@cﬂasl( o dd i Dilynwite )étchbmmqmnh, fEtlw Ryzoos ptd Naﬁqu,

t r
5081 S50 B350 OBl XPBERR i i
gelielitibg W@ We%encERd NEBYAC (grddeenp of73- -GO0¥anre )ifford 4-(1, l—dlﬂuuroethyl)—
benzonitrile. Yield: 68.6%.

Preparation of 2 Thicamide of Formula X
NH, S

‘ - X
Q NH,

Except as otherwise described, a thioamide of formula X, having the indicated
value of Q, is prepared using the corresponding nitrile of formula IX and a similar

procedure to that of Preparation X-2, below.

Preparation X-2, Q = 3-Fluoro-4-methoxyphenyl:

Add dioxane (65 mL) to 3-amino-3-(3-fluoro-4-methoxyphenylacrylonitrile
(25.0 g, 130 mmol) and thioacetamide (19.5 g, 260 mmol}; then add 4 N HCl in dioxane
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Preparation X-4, Q = Phenyl:
3-am no- 3- (phenyl ) -t hi oacryl am de. Preparation -

wo Mof10388s= 3, 4- Di chl orophenyl : PCT/US2087/070572

3-am no- 3- (3, 4-di chl orophenyl)- 10 thioacryl am de.
Preparation X-9, Q = 4-(Methylthio)phenyl:

3-am no- 344- (net hyl t hi o) phenyf |t hi oacryl am de.
15Preparation X-10, Q = 4-(1, 1-Difluoroethyl)phenyl:
Add di phenyl phosphi nodi t hi ojc acid (13.2 g, 52 9
mml) to a solution of

(630 &N, @3¢ Anoh) abd Gib R @RI ko J¥h @R kiRl Edth %E% e,
(5.50 26.4 nmol) in propan-2-ol (264 at to
E@O@terfgﬁ reactipn oK fug © dRYReRs; EieeAéd %la@@e 0P, mzbgqlﬂ Wiy TEA

(d!%% %t}n hécbko @Od@itﬁlL) %@m@ﬂ%ﬁf&t@c@ MBEALY 1 b9 with

Et e to afford

EQ/er20) 13l -ry the erigpriephase tRpff(3) apdevaporate to afford 3-amino-3-

G P B B R S e

N-S QN H2VI | ] Except as ot herw se descri bed,
Pre%a[rz%tlon -4%5 :fl% 1r1‘rulI g—a\llrlnl 1}—’3 (:Bﬁé/[{y hloqglP’lQ[ﬁIld(é\ ated 25
0 NS epare e correspondi ng
t hi oam de of forrrul a X and a simlar procedure to

t hat . of VILI-2, bel P t
g B 8o B Rl SR ER - o
thinadrageideper oxi de (30%in water, 8.73 g, 257 mmol) to

3-am no- 3-(3-fl uoro30 4-net hoxyphenyl) -t hi oacryl am de
(29.0 g, 128 mmol) in nethanol (1,283 nL) and stir

' Pregafatidnhe 9 r@&%Méthfﬁhﬁgpﬁ&yﬁt}irﬁﬁmﬁ-ﬁ%ﬂﬂﬂiéﬁph@ﬁnCh

the reaction wth Na2S203 (20% i n water)
thieased#Mdst e to dryness. Dilute with EtOAc (900 ni)
and water (900 nL), collect the organic phase, and
evaporate., Crystallize from Et 0Ac/ hexanes to afford

Pfﬁpf’(@wﬁll}ﬁé@&ﬁ‘tr{étIHBBﬂ}/‘BWéﬁyl‘)Pheﬁblf hi azol -5-yl arai ne (1
9) . mrmhagﬁ&gmo&thlalb&lémtjgrm i A to(azs%hg])on Q¥ $hmino-

silica OAc i n hexane,

3 %fldr@lﬁu@f@é‘ihflﬂmwl%ﬁﬂd@u@ﬂe (550re, dhé nimpdt i mean-3-ol (264 mL).
HER f e B@% hBif %ﬂ?ﬁt‘o ce(ﬁ()é &Lha%h %P bide 9% éfd@%lL) apd

materi a |t|onal ean terial was recovereée

‘evhpomtet Feysehiize rfwno@ﬂwmii}ex(nﬁ tey pifprd Braghid 0-31 (2 do diB@Shyl)-

p'@‘gﬂé’%‘%"?@% duje;zﬁféégﬁ 4 a%ﬁﬁté\wgﬁé%% Dﬁ'?“ %77P2e?¥n|+1) .
Preparation VIII-8, Q = 3 4-Di chl or ophenyl :

3 (3, -l ehl of QphenXDl 3PLNL AR0br ki 91 "o BS M

N—S
/
Q/&/)\N H, VII

Except as otherwise described, an amine of formula VIII, having the indicated
value of Q, is prepared using the corresponding thioamide of formula X and a similar

procedure to that of Preparation VII-2, below.

Preparation VIII-2, Q = 3-Fluoro-4-methoxyphenyl:
Add hydrogen peroxide (30% in water, 8.73 g, 257 mmol} to 3-amino-3-(3-fluoro-
4-methoxypheny!)-thicacrylamide (29.0 g, 128 mmol) in methanol (1,283 mL) and stir
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15 Preparation VIII-9, Q= 4-(Methylthio)phenyl:
3-14- (et hylt hi o) phenylli sot hi azol-5-yl am ne. ES- VS:

WO 2’66@10%2% 3 (ml). Preparation VH -10, QpeT/us2007/070572

4-(1,1-D fl uoroethyl)phenyl:
344- (1 1-di fl uoroet hyl ) phenyl | 20
i sothiazol -5-ylatnine. ES-Ms: 'me 241.2 (ml).
Except as otherw se descri bed, an am de of fornula
VI'1, having the indicated 25 value of Q is prepared
usi ng the corresponding amne of formula VIIl and a

ﬁé'réﬂcﬁ&fm%&@ edys8 térﬂpetr:tﬁ‘é efdhem%ﬁﬁlbﬂﬂnﬂ(h\taz 03 (20%
bel ow. -28- Preparation = 4-Me

weisagd epseBetly dnastse TBfRIY lﬂi* E%%%q{ﬁﬂ%m&m%‘fﬁter (903/ mL),

C(;Il-fgctathé&lj(rgﬁ@gha%éj 2REBR lepelly stalhze from EtOAc/hexanes to afford
3-(4-mefh oxyphenye| sot hi azr?’ 5-ylamne (5.0 g, 24.3

smwrwmmmmﬂ)m&mz@kwmm@ )2 Shromatograpdy of e
m‘i)ﬁ’lleloﬁcﬁ.lop(Zf fﬁ i@&@ﬁ@a ezll, éﬂltﬁ%’\%ﬂ‘l SU% ‘E&tﬂAé fr h%ﬁfMe' d¥fords

y syringe.
adggigiontl ppodiics [$t oneriedar®e i avlunamidadienzogident fed to loss of 1/2 of the

m%]%%iﬁ) bu% aH('ia' é%)}/e d&%a%{lﬁ 08& nag d&{)?&%{?[ﬂ {1&% e cﬂlo@ne&&gr%ﬁiy%ﬂ'c) ]

Ycﬂd:hlzammhmen/ems Ort.ﬁlﬂ)The m xture is then warned
to 40-45 Cwith N2 flow (needl e bleed valve) to
slowy renove solvent. After 2 h, nost of the

Ppahicaromes, h;aﬂeh&@s bopammylecmisec-5-glaniidie i nt er nal

er at es to about 1050 C. The solution is

Eésﬁy @%]% ﬁﬂ i)for 3 h, cool ed, and quenched
cautiously with dropMAse addition of water followed

by 0,1 N HCL under. a good N2 stream The resultin
PrepasptipneV S, he A-tpickiofarBad Fréd-fudishlospprmyhiseibiaze-S-vl-
a0 RN anch 4.0l (W HCL (400 nit). The organic |ayer
is dried over potaSS|un1carbonate filtered, and
evaporated to a |l ow volume. The resulting suspension
pi argt'iclnu&'m W L0 RRXANER)ARAIL B5[4§ﬁleih§}tfdoBﬂlﬁsﬁ?ﬂs&tﬁxaml-s-yl-
or of 15 c¢rudée prioduct
3m@£s@§ﬂ%ﬁde&2%m§)( 100 nL), war rred to mld reflux
for 1 h, and cooled to roomtenperature. After
standing 1 h, the solid was filtered and dried (20 mm
Piepgratk@ VIQ)K1G, @ -af-f bt Pi{lRyrRythpphenyl: 3-[4-(1,1-difluoroethy)phenyl}-
) 5-y11-2-net hyl cycl opro
‘Sg’ti‘%f‘%élé fé‘%g%% %@%%ma@gﬂjllmm (DVBO- d6) *7. 86
(d J= 8.8 Hz, 2H), 720(3 1H) 7.00 (d, J= 8.8 Hz,
2H), 3.78 (s, ,31-1). 6 1. 1H), 1.10
20(d, J= 6.0 H&E no b Forgulagt m  1H) ;
ES-M5 nrile 289 ( POeparatlon V112 Q=
3- Fl uor o- 4- net hox ing the benzyl ester and
trimethyl al um zyR Vil
(R R) - 2- et hyl cycl opf opamecar boxyl at e (O 55 g, 2.89
mol ) to a 250C sol ution of
3- ( FEAckntes othdowist dvestihehampan)idseifhimoy Lshayingtheniadicated

{
4 nd 8 A e AR TE R RV  hor
pratddow tb dactf epdrdionM U2 abdlgw.war m t o room t enper at ur e.
Warm the reaction mxture to

ﬁéyl

=
et
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30

40 C and allow to stir overnight. Dilute the reaction
m xture with EtOAc (100 nL) and 1 N HC1 (40 nL) and

wo We$/@f3145100 nL), collect the organic phase, amdi/us2007070572
evaporate. 30 Chronat ography over silica gel eluting
wi th 25-50% Et OAc i n hexane affords
(R R-NT[3-(3-fluoro-4-nmethoxyp
henyDi sot hi azol - 5-y1] - 2- met hyl eycl opr opanecar boxam de
Yield: 55.9% ES-M5: nmle_807.0 (nt(1). -29-

Preparation VII-4, Q = Phenyl: (R R)-2-rret hyl -

PRipdrdtgenyl (sl RieazRlptenyll) -
féi}?;cl opropangcs;gr boxamy%le 4 ES-MS: me 259. 2 (mtl).

Usipg #sahenssil sriengpd figneteylalomingipy ch| or opheny! :

( R Ry Mﬁre@%uﬁ)egél@IMf@[@Qﬁ&ﬁdﬂ%h&@bﬁbﬁ?ﬂ%l 5—y1a1:nme (5 0g 243

y11 2-nmet hyl cycl opropanecar oxam de S- VB
), ip apipdigus dish 30l cogtydto 0-5 °C, is added

s PR ?ﬂ% e %1 gk aeh s Tl
stirted| Seyisl apitopan é%aa@omhm@wlomamarbméats 056 2. Prdipmol) is
r 04:

s TR 0 LRI R e bote 0 o RS et

toa4®d45p°©1 wigis Ny flow {Ibzlatllo }bledévalve) to sloMp(remove solvent. After 2 h, most

ot 1n9' L RLQRL ) eeae%x [t S5 NLAE9) ek - RI B Gbout
©4 Y83 ‘r BN

R r{)‘he&ogmbﬂ ¥l seipred ﬁmhaﬁank hmobmﬂydlﬂtqaer(cﬁecnﬁau auslylwidb0

o 0 de 19 1.6

aimptep ofBorhet s e pinl S B “Renoal oSG i dae resvtine

radldhdis Eﬁ&&ﬁmma@mbe&xh@n@agameem@@as ﬁﬂ_WaﬁchO b Hel (4odnm;L) The
(MyS™) and evaporate. Chromat 9 a on silica %
ORGRRIE {2 HALEIR AHGIPERIME FHPBRIE) f% i f%dr ggporated 102 [ow volume.

Tﬁ&eﬁ)m&g siod isldiMich amreeiddy hydhe pyd fileedine aEal 55 yof
- et h cycl opropaneear boxam de.. Yield: 50.3%

CIE@; Ngdu 1032331'6:3;11%%(13(1 in HHIEEE @ﬁgrnéﬁ b BRISE toamlld reﬂux for 1 h,
arftt BoRAR RRENEREQLErO A e bikdiRs Vh, theGIBd vhs WilterXd and dried (20

mm Hg, 40 ° C) to afford (R,R)-N-[3-{(4-methoxyphenyl)isothiazol-5-y1}-2-methyl-
cyclopropanecarboxamide (5.2 g, 75%). 11 NMR (DMSO-ds) § 7.86 (d, /= 8.8 Hz,
2H), 7.20 (s, 1H), 7.00 (d, J = 8.8 Hz, 2H), 3.78 (s, 3H), 1.62 (m, 1H), 1.34 (m, 1H), 1.10
{(d, J=6.0 Hz, 3H), 1.09 (m, 1H), 0.80 (m, 1H); ES-MS m/e 289 {m+H).

Preparation VII-2, Q = 3-Fluoro-4-methoxyphenyl:
Using the benzyl ester and trimethylaluminum:

Add benzyl (R,R)-2-methylcyclopropanecarboxylate (0.55 g, 2.89 mmol) to a
0 °C solution of 3-(3-fluoro-4-methoxyphenyl)isothiazol-5-ylamine (0.59 g, 2.63 mmol)
and trimethylaluminum (2.0 M in toluene, 5.26 mmol} in dichloromethane (5 mL} and
allow reaction to naturally warm to room temperature. Warm the reaction mixture to
40 °C and allow to stir overnight. Dilute the reaction mixture with EtOAc (100 mL) and
I N HCI (40 mL) and water (100 mL), collect the organic phase, and evaporate.
Chromatography over silica gel eloting with 25-50% EtOAc in hexane affords
{R,R)-N-[3-(3-fluoro-4-methoxyphenylisothiazol-5-yl]-2-methylcyclopropane-
carboxamide. Yield: 55.9%. ES-MS: m/e 307.0 (m+1).
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Except as otherw se descri bed, an am de of fornula
in which X is brono, having the indicated val ue

VI,
WO %g§/931§§ prepared using the correspondi ng am@gudner070572

ormula VIl and a simlar procedure to that of
Preparation VI-2, below. Preparation VI-2, Q =
3- Fl uor o- 4- net hoxyphenyl : Add brom ne (0.15 ni, O0.47
g, 294 nmol) to (R R -N[3-(3-fluoro-4-met hoxy-
phenyl )i sot hi azol -5-y1] - 2- ngf hyl cycl opr opanecar boxam
de (0.45 g, 1 47 mol) in- ~=30- dichl oronethane (3
mL) dropw se. Monitor by TLC and stop brom ne
addi ti on when conplete. Dilute the reaction nixture

Prpahti@ YAd, Qrothenyl YRabR-psthyt Mbphenydsntbiapgddsdps (1

I gai Q. sihwth brine (50
cﬁ%c}prgﬁ#e\%;{bg%ﬂ%gg. nit § . gﬂ?%\}%\g@r g)t' e. Chromat ograph
over silica gel, eluting with 10-50% Et OAc i n hexane,
to aff _ _ NI ddli N
PR ROV, Rrohis Dl goplinel BRRORSRGSihiorpphemybippdseo
5gl]-Smythlylczeloptopyhepebaamifha st MSh oxadZjle . (mYil el d:

97.1% ES-Ms: nmile 387.0 (mtl). Preparation VI-4, Q =
Phenyl :

Pfelﬁarhﬁ)lr WH{94Qks @ﬂﬁctﬁglﬂﬁ@)gkééﬂyﬁ O@RﬁNqB'Ig{liliﬂhyﬁmﬂfﬁﬂw
.cl opr opanecar hoxami de. -NB:. m.le _
ISﬁhé%ralrgﬁ- y VMW @%?%ﬁ%ﬂﬁ%‘%‘%pﬁ%}é 502 @,

(R, R -N-[4-brono-3-(3, 4-di chl orophen3, 4) -

i sot hi azol -5-y1]-2-net hyl cycl opr opanecar boxam de.
PEB@YW*B?HYﬁ[é04@%.4]8(1(1&?1%1%0}7/0&%’%9?#%85gr ation VI-9, Q=
Uing WRtRYH BitQ)RA §EMesium t-butoxide:

(R,R-.I\I-[4-bro,no-314£5|5neth_lth_| 0) - )

1_5ph123{ﬁ5/3- 4-dordiflaoierthgbghepyifisfisery Sejamisptbihize 647 bareD:
b PER, IS ME y@&oﬁé&n@ca@ﬁﬂ&%iate (0.28% ePRs R hR01) ¥hd d@assin

= 74-0, I- D ypphenyl:

_ uor oet h )
t-prRoe (Q- 198 bt -6fbmpl)(fer 1 h.dPilpg oritentdyYatsesapdicxist mith
- - et L ORL: ' ES- M5:
Pl Sy BT R A et
CBrofhaRighpbyron sibtdged zbltme of RGP MEICH Xn ONCIS affords
(R.R)-N-[3-[4-(1,1-difluoroethyl)phenyljisothiazo}-5-yi}-2-methylcyclopropane-

carboxamide. Yield: 50.3%. ES-MS: m/e 323.3 (m+1).

Preparation of a 4-Bromoisothiazole of Formula VI, X=Br
0

- N—S
Q/&(Lﬁ/\\\ R VI

Except as otherwise described, an amide of formula VI, in which X is bromo,

having the indicated value of Q, is prepared using the corresponding amide of

formula VII and a similar procedure to that of Preparation VI-2, below.

Preparation VI-2, Q = 3-Fluoro-4-methoxyphenyl:
Add bromine (0.15 mL, 0.47 g, 2.94 mmol} to (R,R)-N-[3-(3-fluoro-4-methoxy-
phenyl)isothiazol-5-y1]-2-methylcyclopropanecarboxamide (0.45 g, 1.47 mmol} in
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Br To a stirring solution of 2-cyanothi oacetam de
(39.5 g, 0.395 nol) in dichloro- 25 nethane (700 nl)

WO @53,9,3g;;5i s added gl acial acetic acid (79 nL).pcheswoeRo70572

solution of bromne (43.0 nL, 0 840 nol) in

di chl oronet hane (395 nlL) is added dropwi se over 2 h

whil e keeping the tenperature at 0 C. The m xture is
stirred 1 h longer in the cold, and then quenched by
addition to 10% aqueous sodjum bisulfite (300 nit).

The aqueous layer is treated with 2 N aqueous sodi um

deRbRANASe B | arbiRis® Hvibit by A @U@ tstoh Brdn@REdditRh-when
tenperature, and the biphasic mxture filtered :
campleragRilbie degpartie maxtarg it Etfiic G BL e hewr ipjoragueous
N S e a e Bhdele gt VLR 5 (ERE] S Pur BF mL
attdoevapatele k Chromathgraphioet siliva el el thet-5a%s EIOAC in hexane, to
a
RO R S R P R DRSO RE PSSl et
crhpedminecirbonanidac¥icld: 7494 orIMS: m/e 387.0 (m+1).
3, 4-di br onoi sot hi azol -5-yl anine as an off-white solid

(12 g, 12 %. ES-M5 nlE 259 (mt+l). Preparation of
Pigpakatidrlov o) S Ohdriyh z@, R)-OF [4F0i0niek Bp Bdniyliddthise d)-SB1NRMl ekhyl-

Br 10To R) - 2- e | cycl opropanegcar boxylic acid
"Y(CES’.PE“-I@%“@%"H%W‘?% ﬁ%@%%‘?%ﬁ‘&%@ (100 nL) is added

DMF (two drops), followed by 98% oxalyl chloride (4.8

m., 54 mmol). The m xture.i ' d 3 t room
P%%%%%»ég = ﬁﬁ-%wglsﬁﬁaﬁ%% ?R’ﬁi-b{hr"—?brawg- 5&%@““0”1’“8“?1)—
is@thirzdi- gmmm;,nyagﬂlopﬁnwam;@md&.@-m: 30 O aBk-)),

in THF (200 nmi) an after cooling the THE sol ution

to 0 C triethylamne 15 (30 ni, 215 nmol). The above

Pxféeirﬂi?& W9, & < Bl el S Hnuh10 (R RS- Pﬂ@&‘; P S &h AtRi6)-

the mxture is brou%ht to room tenperature, and
planyHisethiapokd-ill ghmethyByelppropaaecgabogamige,t i on i s

pRakd. 1 L) @ With brine (800 nl) and ethyl acetate
86% %%?ggﬁée o?ganic | ayer is dried (Na2SO»4) and

evaporated to a dark oil. Chromatography over silica
pBlration VI-10, Q = 4-(1,1-DifluoroethyDphenyl: (R,R)-N-[4-brome-
3-[4-(1,1-difluoroethyl)phenyl]isothiazol-5-y1}-2-methylcyclopropanecarboxamide.
ES-MS: m/e 403.0 (m+1). ' '

Preparation of 3.4-Dibromoisothiazole of Formula X1
N—S

/
Br”éxffl“‘Nkb X1

Br

To a stirring solution of 2-cyanothioacetamidé (39.5 g, 0.395 mol) in dichloro-
methane (700 mL) at 0 °C is added glacial acetic acid (79 mL). Then, a solution of
bromine (43.0 mL, 0.840 mol) in dichloromethane (395 mL) is added dropwise over 2 h
while keeping the temperature at 0 °C. The-mixture is stirred 1 h longer in the cold, and
then quenched by addition to 10% aqueous sodium bisulfite (300 mL). The aqueous layer

is treated with 2 N aqueous sodium carbonate until the pH i1s 9, brought to room
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(flash 65, 10% ethyl acetate in toluene) affords the
crude product as a solid, which is 20 recrystallized

wo Job@91:8dsi chl or onet hane/ hexanes to provide PCT/US2007/070572
(R, R -N-[3, 4-di bronvoi sot hi azol - 5-y1] - 2- et hyl cycl opro
panecar boxam de (4.0 g, 33%: H NVR (DVSO d6) 511.90
(s, 1H, 2.09 (m 1H), 1.40 (m 1H), 1.12 (m 1H),
1.11 (d, .1=6.0 Hz, 3H), 0.85 (m 1H); ES-MS ncile
339 (mH) . -32- Al ternative
Preparation of a 4-Bronoi so% hi azol e of Fornula VI,

te?ﬁ;}grampe Yhd e %mgg& n@éur@&ih@fe&‘&lﬁ@uﬂ%ﬁém&%&m @, At dEs

fornmula VI, which X is brono, having the

whshad with é@hmm@h@p th.eq the W@E g:feéagpqygpch @het organic l.ayer 18
d&éarqqﬁiwp%g%@oﬂ%% b QarRGhist, SvbEn B O & o RBF AR ATb H€ihanc,
of Tormula

ac(dai #) sunh [3; siliadi dot entwrnis dhaichootat@raphpd, 2lureg yth €06l e8pi o
I I
FARSH REARNE T g R0dufiabl ol BhrdH QAR B ol he Qi

(1Preepaataat EMS/M/B 25914~ Et hoxyphenyl : 10Degas a

sol ution of .

(R, R -N-[3, 4-di bronvoi sot hi azol - 5-y1] - 2- met hyl cycl opro
pane- car bpxpaiatien ¢13.500brgmoidothiddolerofiigrmula X1

(4- et hoxyphenyl )boronic acid (0.485 g, 2.941 mmol),
DMF (3 nL) and tol NeR8 (29 L) with nitrogen. Add
sodi um car bonat e (4. I-_\mrol ) and _Pd( PPh3) 4
(0.255 g, 0.228&r Nen seal under Wtrogen Heat
at 60 C overnight. d 100 mg of Pd(PPh3)4 and heat
for 1 nore day. Dl Bre with Et 0Ac 15 and wash vvith

brine. Separate and evaporate, I to
si | i Re2 AP 'H@FTHXWHQPW%I}%C%@OXY%%%E%%% %%rfmﬁ%ﬁi
dlleﬂbﬂoﬁiéﬁﬂn@cd 06 b § i?d dabZ DM m@m)Eﬁoﬂé\eemﬂbswwm chloride

afford

.(4(8Rnh)54|\1ﬂ111&1)b%%’§m§“€!§-%6§§3§‘hmqemg?ff“ﬁreazoI 5-y1] -2

- thﬁﬁ's&)ﬁ?dt@ﬁ&sﬁ@@&l@s%ﬁfeﬁ@’ﬁa&bﬁﬁms?ﬁh?dzgl 5 ?l%m?hé’(&@ g',\/% 05
380.0 (m+l). 20 Alternative Pr%%aratl on VI -

Q=
mop| 1@6%10@@91 yiL) ab infigr ceobnanthp AHF el emip (e’ G aﬂqﬂwé%mle#
GBLEP3Y /1. e 3boRUbrtbd 208 chiofid® WA i€ MRa Aopwise at 0 °C,

the mixture is brought to room temperature, and stirred overnight (16 h). The dark

solution is partitioned with brine (800 mL) and ethyl acetate (800 ml.). The organic layer
is dried (Na»SQy4) and evaporated to a dark oil. Chromatography over silica gel

(flash 65, 10% ethyl acetate in toluene) affords the crude product as a solid, which is
recrystallized from dichloromethane/hexanes to provide {R,R)-N-[3,4-dibrome-
isothiazol-5-yl]-2-methylcyclopropanecarboxamide (4.0 g,. 33%):

" H NMR (DMSO-ds) & 11.90 (s, 1H), 2.09 (m, 1H), 1.40 (m, 1H), 1.12 (m, [H), 1.11

(d, J= 6.0 Hz, 3H), 0.85 (m, 1H); ES-MS m/e 339 (m-H).
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4-f| uorophenyl boronic acid to 1 equival ent of
(R, R -N43, 4-di br onoi sot hi azol -5-y11-

WO ggogyga(tg,lﬂgg cycl opropanecar boxam de and stirri ngp¢hes2007/070572

reaction mxture at 70 C for 1 day affords

(R R -N-[4-Dbrono-3-(4-fl uorophenypi sot hi azol - 5-y11- 2-
nmet hyl cycl opr opane- 25 carboxam de. ES-MS: nmfe 357.0
(mtl). -33- Exanples of Formula | N-S O CH3
Except as otherw se described, an amde of formula I,
having the indicated value of Q is prepared using
the coifARRNBHHL@IH J38 408rofdlsBliadolk bf BAehuds Bi, K=RAr
procedure to 5 that of Exanple 1, below. Exanple 1, Q
= 4- Met hoxyphenyl , niskng ocedure (A): Using the
benzyl ester and tfi ngthyl I num  Add

tri met hyl al um ng N toltiene, 3.5%Ily, 45.5 mmmol)
to a 0 C solution of H

103- (4- met hoxypheny Iy - 4- met hyl i sot hi azol - 5-yl am ne

(10.0 g, 45.5 mml ) in dichloronethane (455 nL). Stir
5 mmitxeapt aadthetyapeddscribed, an amide of formula VI, n which X is bromo,

R Y| P RIS BBEL g1 By B 50

QSBﬂQf@ﬂmlC_l dihenide stiforwig Xél kR, iRQ -NaBat-ditiroatoiBhiZol- oyl | R -methyl-
cﬁ%ﬁ&pﬁne}‘lgﬁ}ngafm&g ﬁ&?g‘g’aﬁj ?{gg%e) 113 ﬂ@t QIA ngrté{'?agle rpr%)'aration

VeBysdatb.l i ze from 15 hexane/ Et OAC to afford
(R R -N-[3-(4-net hoxyphenyl)-4-net hylisothiazol -5-y1]
-2- met hyl cycl opr opanecar boxam de. Yield: 80.4%
AESmMbie PitRraoR VA-3( md)-EtHoshenit her |iquor may be

oo ot LYEARer RSErYS! UL S90S 0008, ) e
cBBlikamaleqD 50 &SI A0 dMolr(@RMS e EIboslidtcid (0.485 g, 2.941
mmol), DMF (3 mL) and toluene (29 mL) with nitrogen. Add sodium carbonate (2 M)
(4.41 mmol) and Pd(PPh3)4 (0.255 g, 0.221 mmol); then seal under nitrogen. Heat at
60 °C overnight. Add 100 mg of Pd(PPh3)4 and heat for 1 more day. Dilute with EtOAc
and wash with brine. Separate and evaporate. Chromatography on silica gel, eluting with
15- 50% EtOAc in hexane, followed by crystallization from EtOAc and hexane affords
(R,R)-N-[4-bromo-3-(4-¢thoxyphenyl)isothiazel-5-ylj-2-methylcyclopropane-
carboxamide. Yield: 53.5% ES-MS: 380.0 (m+1).

Alternative Preparation VI-3, Q = 4-Fluorophenyl:

Using a similar procedure to that of Preparation VI-3, but using 1.3 equivalents of
4-fluorophenylboronic acid to 1 equivalent of (R,R)}-N-[3,4-dibromoisothtazol-5-yl]-
2-methylcyclopropanecarboxamide and stirring the reaction mixture at 70 °C for I day
affords (R,R)-N-[4-bremo-3-(4-fluorophenyl)isothiazol-5-yl]-2-methylcyclopropane-
carboxamide. ES-MS: m/e 357.0 (m+1).
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1.5 h to a solution at 21 C of-
(R, R -2-net hyl cycl opr opanecar boxylic acid (150 g,

wo eoffysessui val ent) and DVF (catalytic, 0.03 eqeimesnningesy2

in dichloronethane (1.30 L), during which tinme the
endot herm c reaction cools the m xture to about 16 C.
The reaction mxture is stirred at anbi ent
tenperature 30 min; then it is heated to reflux for
30 mn to 25afford a solutipn of

(R R)-2-net hyl cycl opropanecar bonyl chloride, which is
cooled to 25 C for usRahmpled bronaxk 1St ep. To a
sol uti on of

3- (4-net hoxyphenyl)NA.Smt i sot hi azol -5-yl am ne (280

g, 1.00 equival ent)/f an ne (catalytic, 0.03
equi valent) in 50 nL) i$ added the
above acid chloride dol utHon dropwi se over 30 mn at

6 to 13 € and the reaition -34- mixture is stirred
at room tenperature 1 it (The progress of the

r eacExcopt aNathetydsd duséribag Chnbtynlc&ﬂ_f@onmmecﬂ hﬂ:\mo:g bk mlidattd value
-f@dltlon er.m atedlfdm)nltorlt%g q{{ esh(:n%)letdert
OF &t PIBHCOF I8° SPH HRONMUARAUPC (2BHY= ' QG Eg 2 Pieeaureto
RhaBempled, 6apar at ed and aqueous phase is

re-extracted wth dichl oromethane. The conbi ned

organi ¢ phase is washed (agqueous NaOH 5 (1 L), then
EWabAE 1 (d =ldethpaiphédl wing paRedat ed): t o about 1 kg, and
thelﬁ ?ut ed vmgfsfﬁ l%I‘F (ZQL) to g?@e an honogeneous :
Usigg Jﬁb@ﬁzyl ey e dgHBiNgY er separates. The

M Xt A ErinRt Rt ONRHm® I\/ﬂrﬂgﬂeﬂévggﬁ Qﬁiﬁ 5 AinoHAOFY °C solution of
t enperature "during WhIC he fwo es separ at e,

34+ mﬂmhﬁnhaepdbmﬂpﬁra@blaaﬁévséamme( @it rprﬁaléen The
dlgﬂ%%ﬂﬁﬁcegtg 5 gﬁt) tSﬁﬂS mifEnd R ?@Q&?p (R R)- ?%&y@?@l%ﬁvopane-

water 1s a e upper (organic) phase, "and
cdrpyreatatd (8.68@, #85quidl]. Bieat B0 Wik m@@genélowm@ Solvent |

'I‘l%}l%gulé 0' (%ﬁs 3(@ qe(f zg%()@é r!’;' i @lpe% wih v&é{%? aﬁcpcﬁlultea%% EtOAc

of gani'c phase Ts arge to a rotary
(3O0 ador éﬂ’amh with 0- IU\IH(&SCI@/ (KQKE@y)ghVﬁ&OI@teamdnyysrtﬁ@hmém ane

R )

neusigtdpathanddadh skaatide. beilchi: 8@&% 455 ¥ mASOR Beém+1). (The

THF/ wat er are e begin to form
mghigiop mpy e éﬁgfo@’@@?ﬂf‘iﬁ@@tﬁ# Ae (2 L) is 15added
and distillation continued (85 nbar, bath tenp 45 C).
After distillation of a further 2 L of solvent, the
Uspg therpridshlogide’ o at nospheric pressure, cool ed to

anbi @pliyiteaIvpgs fl_t”/‘GEgGIZ(ﬁﬁE,, 1.0 &Rivalent) is ddaed &i0fwst b about
suspension i s tered. The filter cake is

1P &0 8 peIHEEEL 2h °{3<s>|f (eRe2methyleyclopropppesrday lisaid (hdhe d-00
qu%i\]ga(ﬁ}erng%wm (chtabkicDEOPERiValent)Sn GchBAHNRMBRO BV LY Buring

- whigh RyneNjasendatheammtip sy isieiop s fhopm e (A 4bgwt 18z d Te sagtion

Hé%}%%ég)?ew SR RARARGE aphg Mﬂang{ers hgdt@d:tg Ilﬁ_éifoESO min to

m)nltorlng t eactlon
affrd msaluid: C€1B.R- 5m@thylcgclepmp£@cadrmnyb¢%rﬂe whiclp isToepdm

t acetonitrile; flowrate 1 50
25%%‘]‘%1“1%0 mﬁfe gradient A/B. 0-0.5mn at 85/15,

1 5 T(Oa %Imncm B5HA5ndliex5p1BHy- 4ﬁnﬂhylcsofh1a501|‘ﬁwlam1®/(Q® g 1.00
ech%varlﬁnﬁ a118 g{ngfg{u? %ﬁta?yﬂ% q) 038 equlva{nng i anhyér 55T 515 %Otnllﬂeis added

the above acid chloride solution dropwise over 30 min at 6 to 13 °C; and the reaction
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30

25UV, 210 urn; sanple preparation, diluted in 70:30: 1
acetonitril e-water-TFA. The enanti oneri c excess

Woégﬁﬁ’é?sgd stereochem cal purity of the carboxafig&oiesT2

rmned by HPLC: stationary phase (colum):
Chiralcel Q) (240 x 4.6 mm i d.) from Daicel colum;
nobi | e phase: nethanol : di ethyl am ne (100:0.1 v/v);
detection: UV at 280 nm injection volune: 5 uL
sanple tenp: 20 C, colum tgnp: anbient; run tinme: 30
20 nm sanple solvent: nethanol; sanple

ﬁﬁlﬂ"é NikRd LQBom 82 tre T/, r{’i’-’héﬁ%g@ﬁ(ﬂf thel BacBoft ¥RV 6&foliowed

omat ogr am

by RPR} - 2N4301(14:h]|qrg§1¢1 @Wﬁéﬁmﬂ@-1ﬁﬁpmﬂfk§émqq¢aépz@pmghgﬁ]!’factwn
oBFUERI) SHELOPIOPASRRL BRXAULIG N8R Aed SHURAINLIR =

oner has retention
e:ttlramed efth IRhB8dAmethane. dhdcantanadrargraicahoseris sydaifed {dgaequadiaOH
S5 th i N
(ICL then Wit&l‘ %8{8 H%ﬁi_ﬁva% %tegﬁ% g%élk ggﬁ a'nH?j%n (aﬁutil:cf' W?:lltﬁ %HF
(2dL)Se ghfp dit héthegnedus aoltti@i, dah wiiepsmnatwoer smpdrdttesd e’llhe muxture is

e ee and percent of ¢

lehed T A AP RE Mt Spty B MR phd iepesne
wglj ﬂ{eraq%@gyﬁ%a@é hbo&athergganMIa{balehB p&;p;as: at smtedgg?/l? is aélded

escri bed abov ovi de an ee of grea an o an
togha T BTG BRSPS BSED) B e it e |
IGG@.ﬁﬁﬁrﬁ'ed ﬁlﬂﬁveﬁpﬂl@@ Eﬁa"e QépakXighphEthd oroakie Pha3E @Phe & 1ayed

i sol ated as described in the exanpl es 2

Thastombiied OBy PRpspds Safgedo BTy CPOBET f@ﬁﬁ@ﬂ@ pRjough a
cl% RS EM¥anckd u%ﬁ'),rtéwelﬁ)@(\ﬂqg hs adidkd, "r@ﬁttﬂngﬁh &ﬁé&@@tlcﬂﬂﬁﬁﬁr

férential scanning calorlnetry

mpqt@pmndﬂm&gatmr% ¢vapergd hEErmardribenp E}§ Q}QFAE? the $HF/water
arf 'B@Jéﬁ&fta%r §1§§Qs Bé}:@ﬁ%ﬁﬂt m{éﬁ 2 @}haé %&m cﬁﬁﬂné& 'tMﬁene (52 L) is

ntensity

adizd @abdistilaten congntr@lXSS olb@lzbatﬁ Eﬂm@ °Q) eéter si_lstﬂbmgn of a
I r t

quthiQatIr gg&llvr?gg i gagﬁl @ég% Jtﬁ%spg%ncaéfgsggr%éoglgﬁéﬁm&%g
tclPerAfiTs, al, 0R¢r 122 tRIBsulMigGRspeasion Wdoredd The fillg cake is

Anh
R G T s e
ovantiyie ne affor F GR R MN-[3- @qmeﬂxokmhenﬂ)i—%yethbb&oﬂpazobnﬂfl]ai-

relative intensit 7, 00; 11.371,0.04;
“‘%élyicgﬁ“’l”a’f’&ﬂ 5‘6‘”‘2%"" y‘}li]? 3524 *"0.09; 30.026,
0. O4or 3fanfidithg the ActicA%y4EX,C: OcolByn: adidrra ME €18 2.5 um;

articul arl ptions at (20 ve =
Bt Juent b, $¥n TE B SE gy 2 GriostBlsShoySae p spgiimin
apipox@Rh@ bRARnURGE b)- onial RONS 108 tth:lﬂ@lSSB@ tWBOE, r7 min to

for exa Ie at aw | ess than or

activit
At G o B D S 3 5 o,
uNoRahwAr @hBle prep@ﬁ%ﬁfcﬁﬁfeu 2905 1 aksatiald: @ﬂfér ”ﬂFA (20,

rélative intensity) 193, 0.07; 10. 336,

14. 0f® engntipmerip emsssﬁee)@ni glerepchegpical pyrity of thzéafb&@mlde may
b@%éé’fmu?eﬁ bﬁ %ﬁchO s%a%oné-? ghase@é&ur&@r Ehipdd R0l {24% 4.6 m, i.d.)

sor ptiohs ative intensity
from@Ricel IQE5, mc(bﬂ? phasgzmgmnol dicthy! arpipe ﬂ.@ 0.10v/8B detp@lon uv
ne | inghgr 5 i
at%%b ?iglx aip Fi&?%’tﬁml%Q rsdlrie a:«stgeﬁle%{%]g 2@r @eco\ggrﬁl?geg% Ojﬁ%’%—l.hl){t, L time:
20KRPDs pBlt erlnmt: \matmmbisa:npie domgpnteatiBp: wlbemt SD8g/Adwvagibaiol. Ina

b S5 TR RO PER AL 92 m

C}Mpem}:faﬂefcarb@mmaé haxg tentivonimadt §). 30 nikl, tha(B, Pasaer has a
Each sanpl e was scanned at roomtenperature (25 C
between 4 and 40 in 20, with a step size of 0.02 in
20 and a 30 maxi num scan rate of 3 sec/step, and with
controlled variable (v 12) divergence and receivVing
slits and a 0.1 mmdetector slit. -36-
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Exanpl e 1, Q = 4-Methoxyphenyl, using procedure (B):
To a dry flask containing

woioﬁ%ff@sﬁg'[:% (4- hydr oxypheny1) - 4- net hyl i sot hi agefySoyidresn

2-met hyl cycl opr opanecar boxanm de (100ng, 0 347nmol)
is added dry acetone (2 nL), K2CO3 (50 ng, O0.347
mol ), and nethyl iodide (19 pL, 0.313 mmol) The
reaction 5m xture is heated 16 h at 45 C and treated
w th additional nethyl iodide (19 pL, 0.313 mmol).
After heating for another h, the solvent is

re?éﬁﬁ@l@ﬁﬁte 8612 S dnkh NG drBS i@ motntP 8f the T LALI RSB Mers have
ethyl acetate and water. The ethyl acetate solution

refastigmTew (14489 mie arblrsO302aes The g adpomarl obEFrimpurities of a
tygl{?b el d qd {1{)}% RO Eélzﬁﬁtpel%gﬁ%@ E1§tn%9untles of the starting

ogr aphy er silica gel ting Wt
ac] aaldhesteemeof figtlfeopesficagon by (re)crystalhzatlon Typlcal preparations as

t
oSBT T AIURRONR o T Byl sl
abthoi t%. solid. 1H NVR, ES-Ms: ink 303 (mtl). Exanple 2,
Q = 3-Fl uoro- 4- met hoxyphenyl, using procedure (C -
coupling with a conpound of fornmula VI, X=Br: 15Add

PdClia (cPRha) Be ¢Anddnng of Bxdddplerivodhen pregaibo ¢aH3d4ted Bs FQcribed

il egpirpfen Tire Bt ol 454 Svine el s RN Py PGPSRy

thy §chﬂe} diZﬁ'ad’ﬂiBﬁ bXRBﬂF&Wr@HM@E@I@@m&hI@ @Rripddtr$IDEC). The
tir . the re

tion .
PlﬁP%E%ttﬂn%WBtch i‘% Rsep %"aémg%%‘fryg’gﬁflﬁ Be& C&%’f"ﬁﬁ”@ﬁ@ agﬁ‘ﬂiﬂ%s at
(o0, traatﬁte%@nsﬁrgzﬁos m 1@0d13b356n@o( 18Q4#r0)01; CokdEotost 1797,

ani ¢ phase CxB) and evaporate Take up the
056 P&y CRRe 517, O01: aids ryBNeuAry Sy GRTROTE 3042 Soive

mfénémang 53 § llfooai*/ k&4 bl {919710.02; 2507118 0.008 afP@nBRd as

sol ution over diatomaceous earth and filter with MIBE

AplyglousEprm BolVber thechmpaingansieigh alsleeth@oywe@emar%ﬁ gecond
foPH AR & An(l;?, 1‘3@?8@1{ ﬁ%)ira@t\éﬁied%‘y lah &RotARS at (BloUldidiGe

w th 10-30% THF | n hexane, fords
infeRsim):- NA3Z (1905 | LdTlo O 4pit. higxgpﬁeaqﬁyrmlz 22.782, 0.09; 30.026,

o JF- P55k b BB | SononsEas by .

in@nsityd- ETAORYAPh2MY20, 0d§1 Y753 @@%dmlem@@undemuéﬂtlpmgoflower

AP oy S e R g

fonth deﬂ)témasgﬁor%hﬂ&a@(l aimbﬁerlt@l by absorptions at (°260, relative intensity):

< 158 el G Bp A GoLasae s 150 LBe i hiagors

0. Mnﬁ Indrt parditdarst by alisbfptibmadt (4120, rrelmwet 1ﬁfeﬁ51@b IBERECD BB

seal ed tube overnjight. Dilute vv|
140 ﬁﬂmg 9@10103%25171%&5 oot WS St Pt gk e
adﬁ dle aaxE{g gempﬂfaabeequﬁnbb@u over si I i ca gel
vvash w t h Ac Evaporate and crystallize from

Et op?émie%ﬁel&%erapwws PR RYUMRE P8 Adxatse KRy pRERRF1) - 4-
dzf@ict&{ﬂétéoégﬁipggf%ﬂt@?b%ku%bﬁ%& ?&11 %X@S@A);&ﬁ@ﬁ%ﬁ@&ﬂ@%l@?
detector, operating at minimally 30 kV and 40 mA. Each sample was scanned at room
temperature (25 °C) between 4° and 40° in 26, with a step size 0f 0.02° in 28 and a
maximum scan rate of 3 sec/step, and with controlied variable (v 12) divergence and

receiving slits and a 0.1 mm detector slit.
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5 Exanple 4, Q = Phenyl, using procedure (O -
net al ati on-net hyl ation with a conpound of fornula VI,
WO 260@[03185 To PCT/US2007/070572

R) - N- [ 4- br onp- 3- phenyl i sot hi azol - 5-y1] - 2- et hyl cyc

Iopropanecarboxam de (0.50 g, 1.48 mmol) in TI-I1F (3

m.), cooled to -78C, is added 1.1 equivalent 10

n-butyllithium(n-BuLi) (1.6Min hexane, 0.204 n., 3

26 mol ). Internal tenperatyre is maintained bel ow

-68 C. Follow ng addition, the reaction mixture is
Eﬁ&xﬁ Lo St inbxfoBEnyl JLe@g@6idy onal equi val ents
19 d? 6|\/7I(§|fpn nyéxalrﬁlg%r 82046) , 3.26 mol) is

t henT(a%Iéi@ avh@qnéanvé@@ﬁi RbNtﬂ%e(411’dﬂ‘@ﬁﬁfiélleﬂ3tlbﬁﬁ“@ﬂé[ﬂl)ﬁﬁt@ﬂ01 S5-yll-
z.%%tm ¢ ﬁroganeéirbsganﬁ&e (ﬁgor%g d%n&o@ s bd¥Rd ﬁ%%&tb{?@(z ml),

m Xt'u s war ned and t'hen cool e
Kh&eg (ﬁbm ( 3 7-1mgolE. and Bkl Widm(b@ljm& 116 mmgolivl Thepreggon

mEEHE{J s helieli 6 at"‘&’éj@é’and Pe%ted‘%@f&lt gﬁﬂoﬂi %&Ieﬁlé;ﬁod Wg dSE‘Ed

rmto roomtenperature an
0. Bé&‘ mn@l)t Hdter bautitg frm an@htq@ein diwesdlvmtnhe\&mrdtemland ﬂ(élresadmb 1s
1 OA

dj.]. ut th
e B Sy T S 4P LR R Sl e
acptffa?ts Iigfl(i);@wgej a,ndeslnué)g e diM s Oy, Ab&GhEts OlAent |evaptofaxaine
or ds e . .
CRrmeEBrhy oy iR £k g HEQRSTFIES P of - 5- ye-
(IQQ)-N‘[3|-(@ﬂﬁaﬂai}@ﬁaﬁ}bpmmtﬁjﬁxsot‘ﬁllﬁblds-yllﬁ-lﬂ&ﬁlyﬁﬁcl&ﬁopane—

C%F?’S' i 5P€) = %&pwmﬁ@%tﬁ{]ghﬁ%kggﬂﬁdwﬁéﬁmﬁﬁ»a

VI, X=Br: A simlar procedure to that of Exanple 3,
~using (R R-N-[4-brono-3- 25
Exanil¢ 3d2 oér@w%fa%th%@éqws 15iE PECERU) ¢ FINGPE BifiRec

ccﬁ‘ﬁ 95@5@ i@ﬁnul@fxfﬁ orLisy-
(&)}4 f1'uor opheny0- 4- net hyl i sot hi azol - 5-y11-2
4

Brop &h e arlbbixamoband BECRg)4 (978 I121911 Q# g, 5.71

mér]rEgC o (R, }E{e J-N- 4'3_3?915{9 l"g)3 @ﬁofj_%f m%irg%#%{eg%?: g%kazoluﬁ&lggw

mﬁféthlbmgmmm@xa@dp1@52bnﬁhmpeq8b%@aﬂ@cmxﬁm d
regﬁ 0';%11%@1 e 41110 3@%} aoqeglga' EQbF iog%rﬁ%rpt. Bl G ) B 800 mL) and

brirR, (R)0 2L heCHietche bltgpmlo peasechy XG0P 1) endievagoa®. GBkeny th
Ged o0 SRy SN ORI (Rl 08y, o o
cavled s8RQomowr diabhn@0Sourektinnld et o)jth MXBHE (0@ cilby Cohet the

| dd t d 77 4 . .
R0 R s TR bR BT, dung wi
10;1?(:% rr}golﬁ mbia@g,amfoais@mmgg(%ﬂfmvemmxmﬁnpmh

a r n war.m
mepN iRt BPAID- @ba1m%tbylsaﬁ=ﬁﬁpé'ﬂraﬁe§ﬁr§@mw eYéFﬁgd 4&% ik -HS:

mise1ionptte next step without any other treatnent.

Example 3, Q = 4-Ethoxyphenyl, using procedure (C) - coupling with a compound of
formula VI, X=Br: .

Add PACIH(PPh3)7 (0.07 g, .09 mmol) and Sn{CH3)4 (0.34 mL, 0.44 g, 2.48
mmol) to (R,R}-N-[4-bromo-3-(4-ethoxyphenyl)isothiazol-5-y1]-2-methylcyclopropane-
carboxamide (0.24 g, 0.62 mmol) in DMF (1 mL) and stir the reaction mixture at 130 °C
in a sealed tube overnight. Dilute with EtOAc (100 mL}) and brine (100 mL). Collect the
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To a solution of
3-(4-chl orophenyl) - 4-net hyli sot hiazol -5-ylamne (17.1

wo fos//3a$s 10 mmol , 1 equiv), pyridine (12.3 mpcdb22007/070572

mmol , 2 nol es/nmol am ne), and di chl oronet hane (75.9
m. to give a1 Mof the amne) in a 500 nL round

bottomflask (fitted with nitrogen bl anket, stir bar
and cooling bath), add the above preformed sol ution
of (R R)-2-nethylcycl opropapecarbonyl chloride (1.00
equiv; 75.9 mmol). Stir 30 min; then renove the ice

oR@hib pRAE, &Y (NSO MY, arfdRGRIMLE. at et Her §R@CTel MY wHsK LI O Ac.
under vaccum and - 15dilute with et hyl acet ate. Wash 2

Ey3Ese iy SR eory B0 Aigxanerp erchRAR Nitrébtthoxyphenyl-4-
nwabmgihm%lys i %ylc%dl&ﬂr%ﬁane@%o?%ﬁ%r §484:189.7%.

yness. Crystallize Tromhexane and ethyl acetate to
E§1I‘é$dmé\?3/%0t(@ﬁ§bl id, and collect a second crop by
repeating the crystal lization to afford
(R R)-N43- (4-chl orophertyl)-4-nethylisothiazol -5-y11-
Egampe #hyD eyibkndropgmesadiyo K@ mealatdreinethylgiongih 4 @uipound

B (’g;?QB" H NVR 20( DVBO-d6, 300MHz) 8 11.26 (s,
’Eﬁ“,’ 97%62°(d; 2H J=8.8 Hz), 7.50 (d, 2H, J=8.8 Hz),

2. 281§ & REN[4-btor86 3{pipnylishihiatol 32y 1{ Pametiicyclbpbiariern

4 0,7 ) 7 = 4-B h )
A BB P R R G gy 11 cqivale
n4butyE ithiyinl (8- 03ulhi)az GM - hy,ﬂdneze et iy Ix&ﬂnmar)o pacredasigexeiine is

353.

g Gingd e fosr SR RenETvRS g B rapion ere By g i o

1W 1 h addeienneyithiads éfBulial ¥M inkeBine, (A2l il | 3826 mmol) is then

rocedure to that of Exanple 2, usij cg
aagigi Nl(Tepm‘grtWtemaI temperature below -66 °C. After stirring for 2 h, the

redct{oR xRk h@ﬁ@&h@ nyd 9 1%91 Hindz ahd Bl ddoiRt vEBE B CYChOIT,

r opanecar boxam d af fords
Msthil Ryldgi(9- 30 g, RS mENLDs di5n eadety The Frogtiap mistrdis adeyedgo

warsiHo- %orﬁ%éxﬂ)@reﬁﬂr@ |aﬁ’cp§t9 B@&% W&%&M 4R-redeorMeq uéﬂcﬁed with
341.0 r@cﬂé 4- (Methyl thio phen

saukNHngﬁt m@ﬁeVI@@tOACC ESb@prigﬁ@c ﬂmsmsawfs lerm@f dried
([{EQX (?fgg afld apo?éﬁe@r C 1]0 to%'rz{f)?\&r %(zer%ﬁ% %@iuélﬁtﬁg%ﬁﬂ‘%s*%fEtOAc in
hexane, affords (R, R)—Z—methyl—N—(4—methyl 3-phenyhsoth1azol—5-yl)-
cyclopropanecarboxamide. Yield: 16.4%. ES-MS: 273.2 (m+1).

Example 5, Q = 4-Fluorophenyl, using procedure (C) - coupling with a compound of
formula VI, X=Br:

A similar procedure to that of Example 3, using (R,R)-N-[4-bromo-3-
(4-fluorophenylisothiazol-5-y1]-2-methylcyclopropanecarboxamide, affords
(R,R)-N-[3-(4-fluorophenyl)-4-methylisothiazol-5-yl]-2-methylcyclopropane-
carboxamide. ES-MS: m/c 291.0 (m+1).

Example 6, Q = 4-Chlorophenyl, using procedure (A): (R,R)-N-[3-(4~chlorophenyl)-4-
methylisothiazol-5-yl}-2-methylcyclopropanecarboxamide.
ES-MS: m/e 307.0 (m+1).
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[ 4- (et hyl t hi 0) phenyl ]i sot hi azol - 5-y1] -2- et hyl cycl op
r opanecar boxam de, affords

wo 400s/Bs18% [ 3- [ 4- (et hyl t hi 0) pheny11- 4- et hyl i st higsoterosT2

5-y11- 2- et hyl cycl opr oPanecar boxam de. ES-MS: nfe 319
(m+l). 15 Exanple 10, Q =

4-(1, 1-Di fl uor oet hyl ) phenyl, using procedure (O -
coupling with a conpound of fornula VI, X=Br:

simlar procedure to that ofg Exanple 2, using

(R R) - Nd44- br ono- 3-

Ukthg €k, abrainfdrider oet hyl ) phenyl ] i sot hi azol - 5-y1] - 2- net hy
I cycl opr opanecar boxam de, afford

(R Rye asqutjonof iRii)arm?%%&pﬁgﬂawﬂ%wl QORI 488 18

'0@% V)ﬁnﬁgciro?orﬂaﬁml(ﬂl))ﬁ@ opangls@@r@p@&wm&ayna@@dlmem I
is clained

fcmn@w@rﬁ%p o> 308 pmel.4-005 mqbfml 5016} fcalob’ﬁébhﬁr@é@w %iémog) of

gfro?mg g 8”\62&:}@0:}78@15151%% OI #ﬁ\?\r’%ﬁﬂd’] a@dj al.?tga%gﬁ@ yﬂer g4RHhder a
mgtoggd atmayphierR3 Remoiy/die g dnthafter ’ijmo andowar® tp 40 &C @ﬁéﬁyqun
AR s%iutzor? Eonwo?to%blem temperature and directly use in the next step
without any other treatment.

To a solution of 3-(4-chloropheny!)-4-methylisothiazol-5-ylamine (17.1 g, 75.9
mmol, 1 equiv), pyridine (12.3 mL, 152 mmol, 2 moles/mol amine}, and dichloromethane
(75.9 mL to give a 1 M of the amine) in a 500 mL round bottom flask (fitted with
nitrogen blanket, stir bar and cooling bath), add the above preformed solution of
(R,R)-2-methylcyclopropanecarbony! chloride (1.00 equiv; 75.9 mmol). Stir 30 min; then
remove the ice bath and stir 3 h. Concentrate the reaction mixture under vaccum and
dilute with ethyl acetate. Wash 2 times with ditute HCI and 2 times with aqueous
NaHCOj3, dry (K»CO3), filter, and evaporate to dryness. Crystallize from hexane and
ethyl acetate to yield a white éolid, and collect a second crop by repeating the
crystallization to afford (R,R)—N-[3-(4—chlor0phenyl)-—4—methylisathiaiol—S—yl]—
2-methyicyclopropanecarboxamide. Yield: 92.2%. LCMS: 307.0 (m+1). I NMR
(DMSO-dg, 300MHz) 8 11.26 (s, 1H), 7.62 (d, 2H, J=8.8 Hz), 7.50 (d, 2H, J=8.8 Hz),
2.28 (s, 3H), 1.90 (m, 1H), 1.32 (m, 1H), 1.11 (m, 4H), 0.79 (m, 1H).

Example 7, Q = 4-Bromophenyl, using procedure (A): (R,R)-N-[3-(4-bromophenyl)-
4-methylisothiazel-5-yl}-2-methylcyclopropanecarboxamide.
ES-MS: m/e 353.0 (m+1).



in which R3 is hydrogen or fluoro, and R4 is

hydr ogen, fluoro, chloro or brono; or each of R3 and
WO Bﬂﬁ/iﬂ%liﬁhl oro; or R3 is hydrogen and R4 is neidyiddbmros72

or 1,1-difluoroethyl; and RRCO is -

(R R -trans-2- nethylcyclopropanecarbOllyI. 15 2. The

conpound of Claiml wherein Qis 4-nethoxyphenyl,

3-fluoro-4-nethoxy- phenyl, 4-ethoxyphenyl, phenyl,

4-f1 uorophenyl, 4-chl orophepyl, 4-bronophenyl,

3, 4-di chl orophenyl, 4-(nethylthio)phenyl or

Eﬂanﬁphe - @Ef3|4U]9fcﬁRﬁ$b\11Eﬁﬁ h@ﬂl%l-prc%gdﬁe ithe c@fé;bmg with «fompound of
0

wherein The conpoun Caim1l
ﬁmﬁ@héﬂhxtﬁﬁs CB - 41 - 5. The conpound of Claim4
wher&lsﬂnﬁélpﬂoéecﬁm @t oPExa f«%{ﬁem@b@\f 4ARimEne of
d ai ms 4" wher ei n ydrogen. 7.

31@)ﬁc@@hh)@jogbfm)@j1@|thrgzpl~wy|l]c%me@ylcy010pr0panecarboxam1de affords
5 (ﬁgg.ﬁ;?ﬂgy é’tgﬁ%%r LoAen RV A OLAL AR A bhne

anecar boxam de, pharmaceutical ly

caboophidb| BS-363:t mieidd €dfnt18. A phar maceut i cal
conposition conprising a conpound of formula I, or a
pharmaceutically acceptable salt thereof, as clained

Exdmaag, @f 4qMitingdthio)phetyplgesttpgrossidte (@) plvapimeceidt i catoynd
cggt&@ng%lluent, exci pient or carrier. 9. A
HY6tAd “actording to any one of Clainms 1-7, or a
10 pharmmﬁut bmaéduye aciee pf BbingplsA hking (R Re0f-[4-fromodse as

SR T kR S R

(R,R)@Eg [Qf(ﬁleﬂ{ylﬁtﬂbli@hyi]-ﬂmeﬂ@hsdiﬁﬂzdils ~JI[-2ai dtgcyRPipRopane-
e a compound of forrmula I, or a
“ﬂﬁﬂ?ﬁﬂ@%u?$@%§IWW%@@éﬁﬁéble salt thereof, as clai ned

in any one of Clains 1-7, for the nanufacture of a

~ nmedi canent for treatnent of pain
15 Example 10, Q = 4-(1,1-Difluoroethyl)phenyl, using ‘procedure (C) ~coupling with a

compound of formula Vi, X=Br:
A similar procedure to that of Example 2, using (R,R}-N-[4-bromo-3-
[4-(1.1 —diﬂuoro.ethyl)phenyl] isothiazol-5-y1]-2-methylcyclopropanecarboxamide, affords
(R,R)-N-[3-[4-(1,1-difluoroethyl)phenyl]-4-methylisothiazol-5-yl}-2-methyl-
20  cycloprepanecarboxamide. ES-MS: m/e 337.3 (mt1).
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What is claimed is:
1. . A compound of formula ],
N
N R 1
H .
- CH, :

or a pharmaceutically acceptable salt thereof, wherein

Q is a phenyl group of formula QA

QA
0

|
R" R

in which R is methyl or ethyl, and R3 is hydrogen or fluoro; or
Q is a phenyl group of formula QB

QB
3
in which
R3 is hydrogen or fluoro, and R4 is hydrogen, fluoro, chloro or bromo; or each of
R3 and R4 is chioro; or R3 is hydrogen and R% is methylthio or 1,1-difluoroethyl; and
R-CO is (KR)—trans-Z-methylcyclopropanecarbonyl.

2. The compound of Claim 1 wherein Q is 4-methoxyphenyl, 3-fluoro-4-methoxy-
phenyl, 4-ethoxyphenyl, pbenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl,
3,4-dichlorophenyl, 4—(methy1ﬂlio)pheny1 or 4-(1,1-difluoroethyl)phenyl

3. The compound of Claim 1 wherein Qis QA

4. The compound of Claim 1 wherein Q is QB.
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5. The compound of Claim 4 wherein R4 is chloro.

6. The compound of any one of Claims 1 and 3-4 wherein R3 is hydrogen.

7. The compound of Claim 1 which is (R,R)-N-[3-(4-chlorophenyl)-4-methyl-
isothiazol-5-yl] -2—méthylcyclopropanecarboxamide, or a pharmaceutically acceptable salt

thereof.

8. A pharmaceutical composition comprising a compound of forpnula 1, or a
pharmaceutically acceptable salt thereof, as claimed in any of Claims 1-7 together with a

pharmaceutically acceptable diluent, excipient or carrier.

9. A compound according to any one of Claims 1-7, ora pharﬁlaceutiéally

“acceptable salt thereof, for use as a medicament.

10. A compound of formulal, ora pharmaceutically acceptable salt thereof, as

claimed in any one of Claims 1-7, for use in ‘ﬁ-eating pain.

11.  Use of a compound of formula I, or a pharmaceutically acceptable salt thereof, as

claimed in any one of Claims 1-7, for the manufacture of a medicament for treatment of

pain.



