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d ucoki nase AC I vat o
addition, GK is a rate-controlling enzyme for glucose metabolism in these two cell types

that are known to play critical roles in whole-body glucose homeostasis {Chipkin, S.R.,
Kelly, K.L,, end Ruderman, N.B. in Joslin’s Diabetes (C.R. Khan and G.C. Wier, eds.), Lea
and Febiger, Philadelphia, PA, pages 97-115, 1994]. The concentration of glucose at which
10 GK demonstrates half-maximal activity is approximately 8 mM. The other three

hexokinases are saturated with glucose at much lower concentrations (<1 mM). Therefore,

the flux of glucose through the GK pathway rises as the concentration of glucose in the

blood increases from fasting (5 mM) to postprandial (=10-15 mM) levels following a
carbohydrate-containing meal [Printz, R.G,, Magnuson, M.A., and Grenner, DX.in Ann.
15 Rev. Nutrition Vol. 13 (R.E. Olson, D.M. Bier, and D.B. McCormick, eds.), Annual Review,
Inc., Palo Alto, CA, pages 463-496, 1993]. These findings contributed over a decade ago to
the hypothesis that GK functions as a glucose sensor in B-cells and hepatocytes (Meglasson,
M.D. and Matschinsky, F.M. Amer. J. Physiol. 246, E1-E13, 1984). In recent years, studies
in transgenic animals have confirmed that GK does indeed play a critical role in whole-
20 body glucose homeostasis. Animals that do not express GK die within days of birth with
severe diabetes while animals overexpressing GK have improved glucose tolerance (Grupe,
A., Hultgren, B., Ryan, A. et al., Cell 83, 69-78, 1995; Ferrie, T., Riu, E., Bosch, F. et al,,
FASEB]., 10, 1213-1218, 1996). An increase in glucose exposure is coupled through GK in

B-cells to increased insulin secretion and in hepatocytes to increased glycogen deposition

T
(¥

and perhaps decreased glucose production.

The finding that type II maturity-onset diabetes of the young (MODY-2) is caused
by loss of function mutations in the GK gene suggests that GK also functions as a glucose
sensor in humans (Liang, Y., Kesavan, P., Wang, L. et al., Biochem. ]. 309, 167-173, 1995).

Additional evidence supporting an important role for GK in the regulation of glucose



G ucoki nase (GK) is one of four hexokinases that are found in manmmal s
[ Colow ck, S.P., in The Enzynes, Vol. 9 (P. Boyer, ed.) Academ c Press, New
York, NY, pages 1-48, 1973]. The hexoki nases catalyze the first step in
t he met abol i sm of glucose, i.e., the conversion of glucose to
gl ucose- 6- phosphate. G ucokinase has a limted cellular 5 distribution
being found principally in pancreatic O-cells and liver parenchymal cells.
In addition, GKis a rate-controlling enzyne for glucose netab jﬁﬂ@4g64
these two cell types that are known to,play critical roles in ol e- body
gl ucose honeostasis [Chipkin, SR, Kelly, K L., and Ruderman, N.B. in
Josl i n' Begogiss Bhyneang wagiavidetibyghe ideptifeation of patientssthat expiessehingtant form
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M D. arkecraiionchiighsagentsrvonld penssefuliior WPestingdype IRdigbetEs- E13, 1984). In recent
years, studies in transgenic animals have confirmed that GK does indeed
play a critical role in whole 20 body glucose honeostasis. Aninmals that do
not expthisiaventioni provifiesha pordagundocorpprising an amidesd therforrdilabet es whi l e ani mal s
over expressi ng &K have i nproved_glucose tolerance (Gupe, A, Hultgren,

B., Ryan, A et al., Cell 83, 69-78, 1995; Ferrie, T., Ru, E, Bosch, F.
et al., FASEB J., 10, 1213-1218) 1996). An increase in glucose exposure is
coupl ed through &K in 13-cells ||a indreased insulin secretion and in

hepat ocytes to i ncreased gl sitton 25 and per haps decreased

gl ucose production. The fin th type Il maturity-onset diabetes of the
young (MODY-2) is caused 0ss 353 function nutations in the &K gene
suggests that GK al so furf®tidns as gl ucose sensor in humans (Liang, Y.,
Kesavan, P., Wang, L. et al.,mrBiochem 1. I309, 167-173, 1995). Additional

75 Jundtshl P FhUTE 8 oBRaNde ldhdert, Ao Paliba b S RS R nadiati o
pat i entte 7tdashoneépmesalkid havibg fromf olord casborGitomistthio] perfieas-atkyinesgeftons 1 to 7
activi t%rbom&%s rﬂ%,i a‘?l@l ﬁa\ﬁﬁ(&}rQHT ) f&?ﬁénnﬁoﬁ%%g%%f %@ﬁﬁjoro-alkyl having from 1
to 7 carbon atoms sulfonyl, alkyl having from 1 to 7 carbon atoms sulfonyl methyl or alkyl having
from 1 to 7 carbon atoms sulfinyl;

R is -(CHz)w-R® or lower alkyl containing from 2 to 4 carbon atoms;
R?is cycloalkyl having from 3 to 8 carbon atoms;

R'is -C-NHR?

or an unsubstituted or a mono-substituted five- or six-membered heteroaromatic ring connected
by a ring carbon atom to the amine group shown, which five- or six-membered heteroaromatic
ring contains from 1 to 2 heteroatoms selected from the group consisting of sulfur, or nitrogen,
with one heteroatom being nitrogen which is adjacent to the



associated wth an inappropriately elevated | evel of plasma insulin
(d aser, B., Kesavan, P., Heyman, M et al., New England J. Md. 338,
226- 230, 1998). Wile nutations of the GK gene are not found in the

majority of patients with type Il diabetes, conpounds that activate & and,
t hereby, increase the sensitivity of the & sensor systemw Il still be
useful in the treatnent of the hyperglycem a characteristic of all type ||
di abetes. G ucokinase activators will increase the flux of glugo$6.e 2004

met abolismin a-cells and hepatocytes,_which will be coupled to increase
insulin secretion. Such agents would be useful for treating type II
di abet eSONNERTNG HNg@ReNoFOMm; 8Aid Awnosubsiitvied heterearamealiciingbeing mondsubstitutag

formul agt 5 poditbn®nfa ridg %ﬁ?rﬁ%{ﬁ%nﬁthéﬂﬂarﬁ%dﬁ&&titc%'%ﬁ@‘é@%fe@ thy/ C%}Egrlé Q%grf‘wi)tllf'gl 0,

am no, nitro, perfluoro-a avin om 1 on ato
havi ng $4P§HUent selertedlrein thedroun censisting 9ehalp@or o- al kyl having from 1 to 7
carbon atons thio, alkyl having froml to 7 carbon atons sul fonyl,
perfluoro-al kyl having from1 to 7 cargpon atons sul fonyl, al kyl having
from1l1l to 7 carbon atons sul fonyl neth or alkyl having froml1l to 7
carbon atons sulfinyl; Ris -(CHXeHRE-ORiower al kyl containing from2 to
4 carbon atons; R3 is cycloal kyl having from3 to 8 carbon atons; R4 is
- G- NHR7 or %.gﬁ%ﬁgstitut ed or a npno-substituted five- or six-nmenbered

[

het er oar omat 1'¢ 'connected by a ring carbon atomto the am ne group

shown, which five- or six-nenbered heteroaromatic ring contains from1l to
2 heteroatonﬁssdel,'eg;t%dr%romthe group consisting of sulfur, or nitrogen,

with one het'efPoat'ofm H&| g nitrogen which is adjacent to the C 15 June 2004
-3- connecting ring carbon atom said nono-substituted heteroaromatic ring

bei ng nono-s ' 0Si L1 0 a . ring carbon atom other than
adj acent to gg?h%@h%&@[ %BH%EQ‘PB&"H”’JE?%&?"PH” Q%n?uﬂg‘?i tuent sel ected from
the group consisting of halo or -(CH, ?),-COR7 msOorl;
A denotes a frans configuration across the double bond;
or a pharmaceutically acceptable salt thereof.

The compounds of formula | are glucokinase activators are useful for increasing insulin
secretion in the treatment of type 1l diabetes.

This invention provides a compound, comprising an amide of the formula:

R
wherein R and R? are independently hydrogen, .halo, amino, nitro, perfluoro-alkyl having from 1
to 7 carbon atoms, alkyl having from 1 to 7 carbon atoms thio, perfluoro-alkyl having from 1to 7
carbon atoms thio, alkyl having from 1 to 7 carbon atoms sulfinyl, alkyl having from 1 to 7
carbon atoms sulfonyl, alkyl having from 1 to 7 carbon atoms sulfonyl methyl or perfluoro-alkyl
having from 1 to 7 carbon atoms sulfonyl;

R is <(CHg)}m-R® or lower alkyl containing from 2 to 4 carbon atoms;

R® is cycloalkyl having from 3 to 8 carbon atoms;



nis 0, 1, 2, 3 or4; R7 is hydrogen or alkyl having from1l to 7 carbon
atons; and A denotes a trans configuration across the double bond; or a
pharmaceutically acceptable salt thereof. The conmpounds of fornula | are

gl ucoki nase activators are useful for increasing insulin secretion in the
treatnment of type 11 diabetes. This invention provides a conpound,
conprising an amde of the formula: R wherein R and R2 are independently
hydr ogen, hal o, am no, nitro, perfluoro-alkyl having from!| Iﬁﬁ@%@g
atoms, alkyl having froml to 7 carbon_gtons thio, perfluoro- al&yf avi ng
froml1l to 7 carbon atons thio, alkyl having from1l to 7 carbon atons

sul finyl, alkyl having froml to 7 carbon atons sul fonyl, alkyl having
from1l to 7 carbon atons sul fonyl nethyl or perfluoro-alkyl having from1
to 7 carbon atons sul fonyl; is -(CH2),-R3 or lower alkyl containing from
2 to 4 gggbon atons; R3 is cgayemt kyl having from3 to 8 carbon atons; 4 Rd
Is -C-NHR7 15 June 2004 or an unsubstituted or a nono-substituted five- or
si x-menbered heteroaromatic ring connected by a ring carbon atomto the

ani ne %loéipurﬁslﬁﬁmute%hﬁ%Jdovﬁxbsfﬂﬁteﬁ'ﬁ)@e r@?ﬂfh@%b@ RELATRIAE rin ch%ecFed

contains f rom et eroat ons sel ect rom-t gr oup consi s
sul fur B¥a Ang cagen atomda the eminenagroep saewmvBEshilyen ot sivgembened hetasnamatme nt

to the gonastdihdformi NG DRkA8EcAHs Y echR fbm o BSisidt |H%%f]sm% &f Hﬁ{vﬁéﬁat i c

ring being nono-substituted at a position on a ring car om other tha
adj acentith ene bgtaroaénin being nirogan wbichds adinesnt o ﬁnembs@qtmg ¢ing cabiop atardt a‘arcbm

the grﬂﬁﬁo-ﬁ%b‘i:'tﬁéd ﬁ&eFBcarJfﬁ%(tR: rmﬁat{/e:inr? rﬁ&ﬁ%gﬂbs@[ at 5%0&391 gnoanéhd éaAg?J]en ot es

3 or4; R7 i1s hydrogen or m1lt
atr ansatemﬁthwhm a@jﬁC%i @we@tmaq:aib%ﬁ@m it ﬁspl?ﬁlfumt@@@ﬁﬁe@lfl‘bm the

accept i ch are useful as glucokinase activators for
Bp eandistihg@f RQb o

-(CHQ,;C-OFF '
misQori;

nis0,1,2, 3or4;
R’ is hydrogen or alkyl having from 1 to 7 carbon atoms;
A denotes a trans configuration across the double bond;

or a pharmaceutically acceptable salt thereof which are useful as glucokinase activators for
increasing insulin secretion in the treatment of type Il diabetes. In accordance with this
invention, it has been found that the compounds of formula | having the trans configuration
across the double bond have this glucokinase activity. On the other hand, the compounds of
formula | which have a cis configuration across the double bond do not have this glucokinase
activity.

When the term "cis" is utilized in this application, it designates that the two largest
substituents attached across the double bond are on the same side of the double bond. The
term “frans" as utilized in this application, designates that the largest substituents attached
across the double bond are on opposite sides of the double bond and have the "E" -
configuration.



I ncreasing insulin secretion in the treatnment of type Il diabetes. In
accordance with this invention, it has been found that the conpounds of
formula | having the trans configuration across the double bond have this
gl ucoki nase activity. On the other hand, the conpounds of formula |I which
have a cis configuration across the double bond do not have this

gl ucoki nase activity. Wen the term"cis" is utilized in this application,
it designates that the.two |argest substituents attached acrosgsﬁﬂgzgﬁwble
bond are on the sane side of the doubl#e_bond. The term"trans" as utilized
in this application, designates that t e | argest substituents attached
across the dbUbPrEsHBiventien dso mijes fa @ pharmasedicat ¢rmphsitionsomprisingad have
the " E"cdmp%?ﬂf:l @ trAbilading Jaﬁ:héHﬂEce%ﬁQéll “aceptdBle %ﬁ%ﬁgﬁd/bpé(démdn‘lm al so
relates_to pharmaceuti cal conposition conprising a co und of formula I
and a pﬁamﬂe@r@tth@ arqwnfaawwpw@eéénthease@ﬁauqbrcomqquo@mtor therereparetioroefe t he

present r par ati on
b ey S A A forthe RERMehof S i SbBlosS Mo GRER HRHRCr At el Le
i nvent | RFACRASSS far dhexpreparaion pithe sgapsun rOfthPf@Utﬂlepar ation of the conpounds

of formula |I. As used throughout this application, the term"lower alkyl"
I ncl udes both straight chain and branched chain al kyl groups having from1

to 7 carbon A% ésas thEyghoutdhisapplication tig/lermploweyalkyl” insloges pyth strpight ehaitbl v
net hyl ﬁ%rﬁﬁéﬁé’dmhmlky% Eé AliNg fFSltnhWoJ é?b&?&gmgeé&':'hnﬂ rb@tﬁ}’rlt ﬁlh?‘oproRgl

"hal ogen or hal 0" unl ess erw se stated, designates al
e. fl udF‘PFH@pyLo?fﬁ@ﬁtﬂbémeﬂ'M@]ﬁ eiaylamast Refierably methyk A used Berein, theeterm uor o

- | over ahleybn oPRAFEUMERS dtRMTseRatyl, ﬂs%@tes%%&'hglﬁ%? e, H0GrirYY gﬁlgﬂﬁs of

the | ower alkyl group are substit ut'ed or replaced uoro. Anong t
pref er rlﬁamﬂ@randueq"ae | Asviesed diersin. "geidupre-lawer qﬂsyl fe@yisoartayer, alkyl group
pent af | yiremtan s the m%g'é% Bpfhg%ﬁé}ﬂlkyl §idtp 1aré7?§65t|ﬁﬁ&f "EGEcéPby fluoro.

trifluoronmethyl. As used herein the term"ar es nononucl ear
ar onat .%mﬁ@ejmcmfsaﬁd grupre-lavetalkid grupe dye rilvepyiethyb pentafiperepthian be

Unsumthép‘tﬁﬂ%@rd?ﬁopﬁ#@ﬁ '&&t%féﬁe@@@nﬂfor&ﬂéiﬁ jposi tions with halogen, nitro,
| oner al kyl, or lower al koxy substituents and pol ynucl ear aryl groups, such

as naphthyl anthryl, and phenanthryl, which can be unsubstituted or
substituted Ad éébd%elﬁﬁhé*@ﬁﬁ "2 9P sfghﬁe@f‘r%%ﬁ@ﬁéér%‘?&ﬁatﬂf rg}t.'ipc?carﬂocrne&r&éﬁsaﬂjcﬁr yl

groups are the substituted and unsubstituted nononucl
par t i cuASHRNepYipiabfyate. wiicheanbendisspstituted or ﬁ@bﬁﬁut%we@mw%mmm bot h

strai ghfalsgenl RitrBNEwBF ARA NG dowdraiiltbx@ sBtudHOMREp &Mcl&rgggﬂ %%uZh Eﬁr bon

atons, such as mnethoxy, ethoxy, pfopoxy, I SOpr opox y net hoxy
and et H@p{)thyﬁﬁgtwfqﬁd %ne;)pghwwwhlch can be unsubstituted or subsﬂtuted wath one or more

of the aforementioned groups. Preferred aryl groups are the substituted and unsubstituted
mononuclear aryl groups, particularly phenyl. As used herein, the term "lower alkoxy" includes
both straight chain and branched chain alkoxy groups having from 1 to 7 carbon atoms, such as
methoxy, ethoxy, propoxy, isopropoxy, preferably methoxy and ethoxy. The term "arylalkyl"
denotes an alkyl group, preferably lower alkyt, in which one of the hydrogen atoms can be
replaced by an aryl group. Examples of arylalkyl groups are benzyl, 2-phenylethyl, 3-
phenylpropyl, 4-chlorobenzyl, 4-methoxybenzyl and the like.

As used herein, the term "lower alkanoic acid" denotes lower alkanoic acids containing
from 2 to 7 carbon atoms such as propionic acid, acetic acid and the like. The term "lower
alkanoyl" denotes monovalent alkanoyl groups having from 2 to 7 carbon atoms such as
propionoyl, acetyl and the like. The term "aroic acids” denotes aryl alkanoic acids where aryl is
as defined above and alkanoic contains from 1 to 6 carbon atoms. The



denotes an al kyl group, preferably lower alkyl, in which one of the
hydr ogen atons can be replaced by an aryl group. Exanples of aryl al kyl
groups are benzyl, 2-phenylethyl, 3- phenyl propyl, 4-chlorobenzyl,

4- met hoxy Mem@yH2nd the |ike. As used herein, the term"| oRMFEBRIKAONS C
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des] g1t o AUEOMETLIABL QEORBLAICCH! BOICILAE W Sl sl Saues
tnrnethylsxlylether.

20 The term “amino protecting group” designates any conventional amino protecting
group which can be cleaved to yield the free amino group. The preferred protecting groups
are the conventional amino protecting groups utilized in peptide synthesis. Especially
preferred are those amino protecting groups which are cleavable under mildly acidic
conditions from about pH 2.0 to 3. Particularly preferred amino protecting groups such as

25 t-butoxycarbonyl carbamate, benzyloxycarbonyl carbamate, 9-flurorenylmethyl carbamate.

The heteroaromatic ring defined by R* can be an unsubstituted or mono-
substituted five- or six-membered heteroaromatic ring having from 1 to 2 heteroatoms
selected from the group consisting of nitrogen, or sulfur and connected by a ring carbon to
the amine of the amide group shown. The heteroaromatic ring contains a first nitrogen

30 heteroatom adjacent ‘to the connecting ring carbon atom and if present, the other
heteroatoms can be sulfur, or nitrogen. Among the preferred heteroaromatic rings are
pyridinyl, pyrimidinyl and thiazolyl, most preferred are pyridinyl and thiazolyl. These
heteroaromatic rings which constitute R* are connected via a ring carbon atom to the

amide group to form the amides of formula I. The ring carbon atom of the heteroaromatic



are the conventional am no protecting groups utilized in peptide synthesis.
Especially preferred are those am no protecting groups which are cl eavabl e
under mldly acidic conditions fromabout pH 2.0 to 3. Parti cuI arly

pref err ed VPHBZHr ot ect i ng groups such as 25 t-butoxycarb rlgb@ﬁrate
benzyl oxycar bonyl carbarnate, 9-fluror eny!zrret hyl carbamate.! Tﬁ 2064
het eroaromatic ring defined by R4 can be unsubstituted or nono-

bsti d.fives h f
et er oat omsrint SFick e S IRTRE R i3 EaRBIP TGt ol oGt i dht eindhng
connect ed bgordainiamy schstioentt 0V heh®? asrnnaxmﬁbslt:hﬂeém deorgy- mhsnmlmd/\ﬁve-'ﬂiesw

heteroaroma;tnle([:nb eraag onta | NS & i rtt nr% gen 30 ﬁléero‘ﬂﬂ acentt to the
connect i ng PR E4T BS ‘°§E°6?ﬁ Kt ths sleRied Tings a5y fagse F%‘é Ond AR
sul fur, or hettroagﬂﬂadﬁmngotthecmrm‘cahg eﬂgr@ﬂmnoarmcbﬁd hetegst@fiaadjacent to
pyri di nyI rimdin and ,t hi azg erred are pyridinyl and

t hi azol yI5 %cggne%g%é%ﬁm%qré H%ﬁ’gs‘o\ﬁﬁfiéﬁs@ﬁm?qt?ﬁte R4 are connect ed
via a ring carbon atomto the anide group to formthe anides of formula I.
The ring carbon Fhemeraf “plremaedurically awaptable\dhtd ks Aded berein EﬂﬂdEBﬂ@/sﬂl?Gﬂﬂl 11

5 JUN 12004, rjing which is connected vi he a i.nka

> ommound_of bR hof et SrGRR Bt ackdtaly SoBlPR il A PRI acia,
unsubsti t ut hgzldmbramimfﬁlubﬁm adid adlffutiv @md,qfhcspblondﬁﬂ‘d} ens adiétfermieaoidninateic
ring, the preferr

ri,ngs_ar.e ose. whi c ain nitr, gen tero om
adj acent t o2ffie? §ﬁr?§‘61t f§E ﬁag %’Fﬁ'&‘ﬁ aéﬁd '&%&'ﬂ ’H‘ef‘% bﬁﬁrﬁﬁ?qﬁﬁ?eaﬁ %o
5 h he cormeat:rdln[gld ithe likar Efifheofelrmdrﬁh‘aﬁiachglcﬁﬂy Acdeptable h?’tsﬂl’ﬂﬁd Gﬁilﬂua_&eai?]}el’ m
"phar maceut i ¢ca accepta ts" .as use ereiln In e.a sa Wt
both | nor gaRPErBIceBPGR BT 0 S HEL A Goh Bl PRolsh Sod el 11
hydrochl ori (Sualcsallr,s carhbdfo@hfed Rfuite feidily bptHose ekilked ifl, the st fusiihiy 6taddard techniques.
phosphoric acid, citric acid, formc acid, maleic acid, acetic acid,

succi ni c acid, ric aci tha Lf.oni c. aci d t ol ene sulfonlc
To acid and the 1iHegom RSN aF ATEET REM PSR o BBk T SrUERRPAHEE S
i ncl udes anyhe pirapomckeftfoaatlthy acceptable base salt such as am ne salts,
trial kyl amne salts and the like. Such salts can be fornmed quite readily
by those skilled in the art using siandard techni ques. The compound of
formula I of this invention constituies two preferred species, i.e., the
conmpound of forrmula R H

15

wherein A, R, R! and R? and R’ are as above;

and the compound of the formula

wherein R, R% R! and A are as above; and



NCNHR7 011 O O OR2 15 RL I-A wherein A R R and Rz and R are as
above; and the conpound of the fornmula R11 |I-B wherein R B?, Rl and A are
as above; and WO 01144216 -8 PCTI EP00112612 1 5 JUN 2004 R 1 is an

unsubsti t ¥¥@d1/$21@ nono-substituted five- or six-nenbered PEHERMSASZNaL i C

ring connected by a ring carbon atomto the am ne group sholwf JUNhIkh fi ve-
or six-nenbered heteroaromatic ring contdihs froml to 2 heteroatons

sel ected fromthgygroup _consi,sting,of sulfur or .ni.trogen, wth one .
het er oat om bei ng Pt 28 éws\’:?frt'bﬁgﬁis L dRadBitor %bs%lﬁge‘goﬁﬁ%ct?rngsu?'ﬂ?ﬂ‘bfé?qaon
atom sai d nono- hsuhsirombtieting ebmicetddoipd rigigice@nbomorthe amibsgiouptshdwal a
position on a ri %?ﬁ@r bon ,at om ot h@@ t han adj.acent ta said fon#]ﬁcti ntq
carbon at om wi t h VRIS er OF SREiTremRerrd RptsEparoigalic 188 eruins Famst 14 AgewetHms o -
or 0 Il -(CH2) n- Geleddd fromthe BrdupZoneiktdn ulfdr bSnitvogém 96 dife HetatBito Bathg

I n accordance with one grme&er a%e enmbodl, ment of .t he, compound of farnula

R can be | ovwer &PEYEenc i i #39EPb P 2the oconnekingo Aing GRON 1RO St flemono-

preferabl e enbodisBafruteR Heber6A0matic i3 Bring molGubatedRd andsifloaréh aSring
defined above. Preferred heterocyc|ic residues R3, ar &S@yd opent yl

‘ ntemayt) b phtiprent

C

cycl ohexyl, cyclARopayomareer dhan astirdep| to saish eongpeding<a

selected from the group consisting of halo or

O
-(CH,),-C-OR";
10 nis0,1,2,30r4;and

R’ is hydrogen or lower alkyl. .

In accordance with one preferable embodiment of the compound of formulal, R can
be lower alkyl containing from 2 to 4 carbon atoms. In another preferable embodiment, R
15 can be -(CH3)m-R® where R? and m are as defined above. Preferred heterocyclic residues R
are-cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl, more preferred are cyclopentyl,

. cyclohexyl and cycloheptyl. In one preferred embodiment R’ is cyclopentyl, in another
preferred embodiment R’ is cyclohexyl. In a preferable embodiment m is 1, in another
preferable embodiment m is 0. Preferred heteroaromatic rings R'' in accordance with the

20 present invention are unsubstituted or mono-substituted pyridinyl or thiazolyl. In one
preferable embodiment heteroaromatic ring R'! is unsubstituted or mono-substituted
pyridinyl, in another preferable embodiment heteroaromatic ring R is unsubstituted or
mono-substituted thiazolyl. In accordance with further preferable embodiments, the
hetercaromatic ring R'! is either unsubstituted, mono-substituted with halogen or mono-

25  substituted with —(CH,),-C(O)-OR’, wherein n and R’ are as defined above. Preferred

" substituents R' and R? are independently selected from the group consisting of hydrogen,
halo, nitro, perfluoro lower alkyl, lower alky! sulfony! and lower alkyl sulfony! methyl. Ina
preferred embodiment, one of R! and R?is halo, lower alkyl sulfonyl or lower alkyl sulfonyl
methyl and the other is hydrogen, halo, nitro or perfluoro lower alkyl. In a more preferred

30 embodiment, one of R' and R? is lower alkyl sulfonyl and the other is hydrogen, halo, nitro

or perfluoro lower alkyl. Preferred residue R’ is lower alkyl.




cycl ohexyl and cycl oheptyl. In one preferred enbodiment R3 is cycl opentyl,
I n another preferred enbodiment R3 is cyclohexyl. In a preferable
enbodiment mis 1, in another " preferable enbodinment mis 0. Preferred

het er oar oV8®@P¥+H2lhgs R 1 in accordance with the 20 presenPCI/ER@/IMR6IBN are
unsubstituted or nmono-substituted pyridinyl or thiazolyl. In gnéji 2004

preferabl e enbodi ment heteroaromatic ring” R 1 is unsubstituted or
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a nmore prefdt E’éago% Oé'rlr‘f)‘ﬁfn"iyaﬂgx?@ngob?érgé’mﬁr{ﬂwﬁr?“% SP‘S‘WQ’& a%A jotheg I‘SfliBHW
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a

resi due R7 is, | ower alkyl. 1/44216 -9 PCI/EPOO /12612 ,1 5

accordance Wit ﬁre\gﬁ%seéﬁﬂ'é’(??‘ﬁa%gw%pﬁé?‘&% ThEroypP cPBfaRIng fromu tord cazhpmy e
cyc: OﬁJ kytlb gitmp(thht%:h%)cﬁlt&saifgﬁ-rﬁﬁl@mﬁﬁ).t mrr&ngalliéx?iﬂbtgc_liﬂﬁﬁts d¥iced @mldurds of
cycl ohexy co - . _Anmong, t he various enhadi ts of the

cycl ohexyl Ia‘réﬁg?%fr} arg &ﬁfg ﬁ%‘aPPE‘ﬂi‘S ‘g}?eée Pﬂ%?{ﬁl@&g%gﬁﬁgg}%%gﬁﬁggwﬁﬁ@hé one
of R and Raulfenyipdpagienro latepallpl drawhe otk yf sasdRY VR 9 halpeloerlka | ower
al kyl and tg%got)ger of sai‘gJ R @U R2 is halo, lower alkyl sulfonyl or
perfluoro | nd OF PFrALREe loxver et ar 1y those conpounds one of R and R2 is
hydrogen or |ower al kyl sulfonyl or perfluoro | ower alkyl sulfonyl and the

other is lower alkyl sulfonyl or perfluoro | ower - alkyl. Another enbodi nent
of the conpound A efibodimient of tha campothd sffocmufadub de: thber @nfpoundawhere®’ is

al kyl grqup co | NI from?2 tao 4 caybon ,10. at (£ he conpo S, qf, .

Formul 5 1 At bl Bifiest el dL AR Fie SRst "G YRR f Shigecls o

t hose conpoumuls Ridasibe adoeerakyRgrapd:oRtainiag frpdr D e carbah atorhOVesmpduiand 1-B1)

sul fonyl or rfluoro .l r_al kyl and the other. of ,sai.d R ,and R2 is ;hal o,

over 3l kyl A S at P Rlof e Aiiaund L8 Forgua S art E corpanBas
cormpound of Wwhereoheof R BorR’ds hjnregerc domparatigrbsulfoayleldWeriatkyl sulfonyl methyl,

' perfluoro lower alkyl, halo, nitro and the other of said R! or R? is lower alkyl sulfonyl,

20 lower alkyl sulfonyl methyl, perfluoro lower alkyl, halo or nitro and preferably those

compounds of formula IB-1 where one of R' and R? is hydrogen, lower alkyl sulfonyl and

the other of said R' and R is lower alkyl sulfonyl.

An embodiment of the compound of formula I-B are whose compounds where Ris a

cycloalkyl having from 3-8 carbon atoms (compound IB-2).

25

Among the embodiments of compounds of formula I-B2 are those compounds
where the cycloalkyl group is cyclopentyl (IB-2a). The embodiment of compounds I-B2(a)
are those compounds of formula IB-2(a) where R"! is an unsubstituted thiazole ring
(compounds IB-2a(1)). Among the embodiments of the compound 1B-2a(1) are those
30 compounds where one of said R' and R? is hydrogen, lower alkyl sulfonyl, lower alkyl
sulfonyl methyl, perfluoro lower alkyl, halo or nitro and the other of said R' and R* is lower
alkyl sulfonyl, lower alkyl sulfonyl methyl, perfluoro lower alkyl, halo or nitro and



15 an unsubstituted or nono-substituted thiazole ring. Wien R' is an
unsubstituted thiazole ring, R can be a | ower al kyl group containing from 2
to 4 carbon atons. (conpound |I-B 1) Anong the enbodi ments of the conpounds
of the foWQbH:218 1 are t hose conmpounds where one of R PCI/RRIK/R612

hydr ogen, |ower al kyl sulfonyl, |ower al k){l sul fonyl net hyl;,j pﬁjﬁ Izg@ro

| oner al kyl, halo, nitro and the other of Qaid RL or RRis ‘Iogve al*kyl

sul fonyl, 20 lower, al kyl sulfonyl nethyl, perfl,u Lower al kyl, halo, or .
nitro and p%‘ft‘é}\?@f}ryr%‘%‘/f&%ml&%ﬁﬁﬁﬂﬁcﬁ % CW&W%%’%@& )\ﬁﬁ%&’é’%ﬁﬁnm“’ﬁs and
R2 i s hydr oghegeid:oner al kyl sulfonyl and the other of said R and R2 is

| oner al kyl sulfonyl. An enbodi nent of the conpound of formula I-B are

whose conpounds ere is.a. cyclaalk havi from.3- 8, carbon atons ‘
(Conpound 1 Br9) . AbeneoRstatis en aRnstlemd nd B RS e ogtn mir s V82 ar o
t hose conpouligbsulfohfl Ralb be perfiabeploket altyloup is cycl opentyl (1B-2a). The
enbodi nent of conpounds I-EZ(a) are those conpounds of fornula IB-2(a)

where R' is an unsubstjtut £.hiazole rin C ounds -2aj 1)) ., Aoong t he
orbodi et o of ¢ MbOBEABRLAT K e balpr i spinior st ERaEs I sl e e of
said R and pedluoso oyt alk®lor Halvweh; atldkyl sul fonyl, |ower alkyl sul fonyl

nmet hyl, perfluoro | ower alkyl, halo or nitro and the other of said R and

R2 is lower alkyl sulfonyl, J.opwer alkyl.sul.fonyl thyl erfl.uoro.l ower
BkyT, haro or ned PRE S SRS s Bl B0 1o 478 Y otpe B hyat R oAt
parti cul ar | ylkyt eflfeqyiadethybadialegehs of the conpounds IB-2(a) (1) are those
conpounds wherein: a) one of R or R2 is lower alkyl sulfonyl and the
other is hydrogen, nitro, lower alkyl sulfonyl, halo or perfluoro | ower

al kyl; 5 b) one of R and R2 is halo, hydrogen or perfluoro |ower alkyl and
the other is perfluoro |ower alkyl or halogen; and c) one of R and R2 is
| ower al k| sul fAonghg thetemblodanehts bEcatpremdiof thy/fdroglariB-2:0mwe thosa kéyppounds

sul fonyl metfyl .. gri ; Qh%%&%%&ﬁgyﬂ%%lpgnwh RIS ggmggglg&hkplg%‘g %‘tip §

formula | B-2a ar € those o I'S™a mnono-su iazol yl
ri ng whi ch ihedd subetitucaithiazold sing{eompRindsofshe foanoladBE(g) (2t ednoig theol e ri ng

d f - . i
Conpounds. ofc Fasiimets FEUB oRush Akt 8 brmtTIBAAR SERILE TR DAL, WGe onef )
i s |ower al kKBiandR*fiplopter alkylutigeyl, ydrbgdnardntb andehebtier is lowkoalisyl salfdayf
sul fonyl 15 halo or halo. ‘

Another embodiment of compounds IB-2 are those compounds where R is
cyclohexyl (compounds 1B-2(b)). Among the embodiments of compounds 1B-2(b) are
those compounds where R'! is an unsubstituted thi'azoiyl ring (compound IB-2(b)(1).
Among the preferred compounds of IB-2(b) are those compounds where one of R' or R?is

20 hydrogen, lower alkyl sulfonyl, lower alkyl sulfonyl methyl, perfluoro lower alkyl, halo,
nitro and the other is lower alkyl sulfonyl, lower alkyl sulfonyl methyl, perfluoro lower

alky}, halo or nitro and particularly

(a) where one of R' or R? is lower alkyl sulfony! and the other is hydrogen, nitro,

lower alkyl sulfonyl, halo or perfluoro lower alkyl;

25 (b) where one of R' and R? is halo, hydrogen or perfluoro lower alkyl and the other

is perfluoro lower alkyl or halogen; and

(c) where one of R' and R* is lower alkyl sulfonyl methyl and the other is hydrogen,
lower alkyl sulfonyl methyl or halogen.



15 hal o or hal o. Another enbodi nent of conpounds |IB-2 are those conpounds
where R is cycl ohexyl (conmpounds IB-2(b)). Anong the enbodi nents of
conpounds I B-2(b) are those conpounds where R' is an unsubstituted

t hi azol yl WG #igHEsonpound |1 B-2(b)(1). Anong the preferredlanmumumﬂﬂzof

| B-2(b) are those compounds where one of R or R2 is 20 h&ggqgﬁg

al kyl sul fonyl, |ower alkyl sulfonyl met'hVI' perfluoro | o {/'I iubﬁal o,

AR A i P LA TR L M,
or R2is IQﬂ@ﬂio-athsyitutSdllklﬁlﬁidHrl ﬁﬂfgiaﬁdlgaﬂkhﬁﬂylashilﬁcihgﬁﬁﬁted”ﬂlﬁgr &omaoqwxs-d

al kyl sul f o or _perflupro lo al ky ere one of
R2 is hal ooﬂﬁiﬂa})o O‘Eﬁ the ephogypent FB%""‘ Siﬁﬁbl(ﬁiafétth‘éﬁe compoprds whese o

| ower al kylorerortTel REER?, is dver (fyl WRES 1 &m&a&f otﬁ’er ﬁ'lﬂld‘g@n Ip%rh%'lo@érkmkyl or
sul f onyl SE;QyI and the other is hydrogen, |ower alKyl “sulfonyl methyl or
hal ogen. > WY§198¥R216 PCTI EPOO 12612 -11 L 5 JUN LWJ Anot her enbodi nent of
the conpound |B-2(b) are those conpounds where R11 is a nono-substituted

t2 ?Ib?f(zjl) 3/' rA i ng amebtha n%mgaa@{étny o@fth@'c@m%bl@ﬁ&' IBOCHe thH@ AR5 thumv bR R s g
n e enbodi ments of conpoun - are those conpounds
where one TF° giptglngzompoiug Brkl A))9ngc °§GW? &Wﬂ'?%ﬂ? Igﬁqé(e& hép err@OFlangE
ng r f2| uor Ot | theRbmabldbs %mp‘éuh& QB%§ﬁandAtﬂﬁﬁ YERth&de b E‘%OERMHM
-2 are oun

t I
cycl ooct yl e Cogﬁﬁltpﬁtdztpgmlﬂ csﬁrr@ﬁﬁa We%&cf) & anﬁﬁ@r@e}%l)unmcwlmﬂaahu
| B-2(d) l@ndcaﬁé!'m@w}ﬁ‘ o Bk (OEIB- 2@(’1 1}4}% ?gé?'(ﬂ? and I FSredRbe tHose com%ounds

unsubsti t ut e t hi azgl yl oun | B- -2(e) (1)) respectivel
In this 1o ‘8 geongR 6&%@85 gW@}f sz'ff((aslr 13 hydsagen, Ba@ger) QI_LPf-'fﬂH‘aftO lgwer alkyl

preferred agfl thoeser GIBROLAIRS s wqmwgen@; Rﬂue&dlola%rhmow al kyl,
sul fonyl, hydrogen, hal ogen or perfluoro Iomer al kyl 6 the other is

| ower al kyl sul fon hal ogen or erfluoro | owe Anot her_ enbodj ment

of the conpound ng%F’d "'gﬂg cqnﬂ?oﬂ("\é}) %a?@)taﬁgsfé’mwﬁ*édﬁr?&é ) Hsdheser’

is a nono- Stﬁlﬁptbdddls%eﬁ'@\ Rél‘Z@ |aYrboﬂ¢J§Gbs@1|&§5ce@ Rias) Sﬁm& alﬁd & dubsituiigh & 4 Ralo

group. | n t hese , one of 5,?_ caQ 1b_l ci | ower. al ky

sul f onyl 13 p%rpf.lpugp6 ese cases, one of R and can be ydrooen ower alkyl sulfonyl, perfluoro
lower alkyl or halogen and the other can be halogen, lower alkyl sulfonyl or perfluoro lower

alkyl. In the compound IB-2(d) and IB-2(e), R! is a monosubstituted thiazolyl, the
substitution can be

o
-(CH,),-C-OR7
20 where n and R are as above.

In this case, these compounds are one of R! and R? in these compounds can be

lower alkyl sulfony! and the other of said R' and R is lower alkyl sulfony! or hydrogen.

Another class of compounds of formula IB are those compounds where R is -CH,-R’

25 and R’ is as above. Among the compounds included within this embodiment are
compounds where R is a -CH;-cyclohexy! group (compound IB-3). Included among
compounds IB-3 are compounds where R'' is a substituted or unsubstituted thiazolyl ring

and particularly those compounds where R" is an unsubstituted thiazolyl ring and where

the substitution on the thiazoly! ring is:



| ower al kyl or hal ogen and the other can be hal ogen, |ower alkyl sulfonyl

or perfluoro lower alkyl. In the conpound IB-2(d) and IB-2(e), R' is a
nonosubstituted thiazolyl, the substitution can be Il -(CH2)n-C OR7 20
where n ag hifssdte as above. In this case, these conpoundscwerewongsiof R
and R2 in these conmpounds can be |ower al kyl sulfonyl and tggggiQEé of
said Rl and R2 is lower alkyl sulfonyl orldwydrogen. Anot he|1 I L
conpounds of fornmula IB are those conpounds where Ris -CH2-R3 25 and R3.
i s as- above. Anbng the conpounds included Within this enbodi nent are
conpounds where Ris a -CH2-cycl ohexyl groyp (conmpound IB-3). Included
anong conpounds | B-3 are conpounds y(@@.[é&_ ‘oR® a substituted or
unsubstituted thiazolyl ring and parti ar?y t hose conpounds where Rl11 is
an unsubstituted thiazolyl ring and where the substitution on the
thiazolyl ring yBereM@ 99d R2£418s BoldEPO0 /12612 - (CH2)R C-OR7 wherein n
and R are as above. 1 5 JUN 2004 In this case conpounds where one of Rt
and R2 is lower alkyl sulfgnyl and the other,is, |ower alkyl. su]fon o
hydrogen ar B Briefase cempoynis wherineatich #d B anlowsr Allont sulfonyhan B¥p ORGS0 f
formul a I B, ld%eggl%l}%[foﬁy[(‘drwgmgyﬂl afe&,l,\qeﬁ-g@_odi ment of this class includes

conpounds where IS unsubstitute or nono-substituted pyridinyl ring. A
preferred enbodjnent qQf this class. is thg conmpounds ere.o f R _.and
R2 is hydrogen, Iy @\ﬁ@rgamqsyw@uwgﬂ‘}lrne&r Créﬁﬁgéﬁm ﬂwmij r&fmgafrw& 16 R sp e
and R2 is |$¥]@ﬁpeﬂH¥Yhn%MH&ﬁ%Entcﬁf thilcRgeinclubes tdmpeatsdateeRMi¢ findubistituted

e

i nvention, conpaunds of formula IA and | B ¢an be. prepared fromthe
fol | owi ng csﬁﬂsméuwttetﬁ‘g RYSIRN JingRo &/Rxﬁ%fréi? ERBOdImNESE dhis e s PEse Ro

15 I'n accor daﬂl?suﬂ&ﬁstxbhéreio%eidf\aéahaw,is hidrogennewadskafsulfonynar dalofemafd thé
are prepared

romthe conpounds of f a V. via the follow ng reaction
SChene: "W Giherebeit Ry e\l sallom! o haloge?,

10 In accordance with this invention, the compounds of formula IA and IB can be

prepared from the following compounds of the formula:

Br
R
‘ R XIX
R, V Rz
wherein R' and R? are as above.
15 In accordance with this invention, the compounds of formula 1A and IB are prepared

from the compounds of formula V via the following reaction scheme:



13 Scheme 1 RR VI CC(OCO2R5S R5 VI RS R2 R 1 15 JUN 200'i wherein R
R, R2, R7 and R11 are as above; and R5 taken together with its attached
oxygen atom forms a hydrol yzable acid protecting 5 group and X i s hal ogen.
WO 011442 M0PEH28$00 12612 -14- 1 5 JUN 2004 The conpoundrOf/EPawied2a V or
XI X wherein one of R and R2 is nitro, thig, amno, halo, and the other is
hydrogen are known materials. The anino §dg§tituted conmpourid$ Jdi 26k mul a Vv
or XI X can be converted to other subsgcb%gﬂs either before or after
conversion to the conpounds of formnula or 113. In this respect, the

t he correspondi ng di azoni um

h the desired | ower al kyl thiol

am no groups can 5 be diazotized to yie
conpound, which in situ can be reacte
perfluoro-lower alkyl thiol -(see f le, Baleja, J.D. Synth. Conm
1984, 14, 215; Gam C S.; Kikukawa,' K.} I. Chem Sac, Chem Conmm 1980,
756; Kau, D.; Krushniski, J. H; RobertsBp,vD. W J. Labelled Conpd Rad.
1985, 22, 1045; QCade, S.; Shinhama, K ; Kim Y. H, Bull Chem Soc. Jpn.
1980, 53, 2023; 10 Baker, B. R ; et al, %C@%X . Chem 1952, 17, 164) to

yi el d correspondi ng conpounds of fornmul @sX, where one of the
substituents is |ower alkyl thio, perflud¥ro-gower alkyl thin and the other
is hydrogen. If desired, the |ower alkyl thif
conpounds can then be converted to the ' 3
or perfluoro- lower alkyl sulfonyl subs ’,ted conpounds of formula V or
XI X by oxidation. Any 15 conventiona od d? oxi di zing al kyl thio
substituents to sulfones can be utilizedito yeffect this conversion. If it
is desired to produce conpounds of perfl &Bro-1ower alkyl groups of
conpounds of formula V or XI X, the correspondi ng hal o substituted
conmpounds of formula V or Xl X can be use1 ad starting materials. Any

oQaQerfluoro-lomer al kyl thio
) isng | ower al kyl sulfonyl

conventi onal + .
PPh_X

R H

1A

R
iB

wherein R, R!, R%, R” and R!! are as above; and
R’ taken together with its attached oxygen atom forms a hydrolyzable acid protecting
5 group and X is halogen.




met hod of converting an aromatic halo group to the correspondi ng
perfluoro-lowe r al kyl 20 group (see for exanple, Katayama, T.; Ureno, M,
Chem Lett. 1991, 2073; Reddy, G S.; Tam, Organonetallics, 1984, 3, 630;
Novak, J. weoed/emienk , C. A, Synthesis, 1983, 7, 597; Eappowekoigsiz Dua,
S. S.; Tanboroski, C., J. Og. Chem 1984, 49, 478; Chen, (? -Y i an, J.
X. J. Chem Soc. Chem Comnm 1993, 1389;-&ark, J. H; I\/t:CIiﬁtH{!J‘:2 lfA.;
Jon , C. W; Landon, P.; Bisohp, D.; Blade, R J.,éetrafle_dr_on Lett. 1989,
2133; Powel |, R The compaynshof fermulasy ar XEwhateimenesaf RS @nd R donitigethie.iamined

to effect thils SRMMRIGhANs h-#ci)'x%g&? R MR %}zﬂa sthsKinidag rc@rin?gﬁﬂdﬁ
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both R andefqaktn R0idd8redl 10WEP TGP bR pRrlcRE W& A AhIGTAEL! QP exhifle,
conventional method of converting amno é’roup 0 an 10do or bronb group
(see for ex3Balsie).D.Syath, Comnd 1984,KEhA3GyGiam, (RS.;dkifukasian i, J. Chkein, SatpChem.

111943, 351 utLli d o 1. this i . I i j i
Lo oy oduse CoRtl RReL 7he S o PRRIhERk, ke, KAMEES ) 7, Labdigh BofB7 0
35 al kyl t hil985r22pa043; ade; 5.9 8kinhatnay K.;tHiivg Yy thuBsll Gheer Svenjpew 880 53f 20231 a
V or Xl X whese nd ar.e I NO as, starting.mterial. ;/An
vonvent | Knabker B dChR S 00k, The 1595 BEsRER B bR Y Shyunas ¥
converting dophulad oapXEX,ouieré onaoy the dubstitubayts igoaapalkprthig patfiuora-beivdralkyl
effect this ,conversign..Lf it is.desir t.0 pr Qo co und of fo a Vv
o 0% viner dhfe ahdTh? Bl shivdrdgens TR G PRl A i SR aR AR Peor 31 o
sul fonyl, t heopeuhds panthen e conyeotedds thé cortapondiag Yowrr alidyKsulfuaiyboRperfinoroR?2
are | ower al,kyl thi r f.l uoros | ower alk t hi n used, as
et Tme ot p R aglborbE Saestised I8 onBas br e I s SoC bV haion. Any
subst i t uent scon@enthislal aweglsod af okidizitig bikylethié subdtitesits tdisslfmewan dicountilized tot
is desired t raduce conpou 0f, .faormula VvV or Xl X ere th an -
e subst |t (iRt BRY RoRERIPRRaE it erirdl ) phhgist setipound 85 Betifiolatind shalt,
substi t ut ed groapowidsompodatsmof dodmata X1 ¥rc KX, eha s@eregorslimg thalg substituted
materials. Any conventd onal th f converting, an aromati,c hal o_aro t,0
the to corr dﬁgogp@'frfl}"lﬁg? o2 Dve A y‘l‘sea raé% ar@% rﬁggﬂ?lf'l P‘Q%&O&SEHEIB palct
thi s conver sinethodldfeconosrriag af ar@hafiohilvlgiodp wr th¥lckrieipndimgnperffions lowadalkRA
's nitro z@”dgrtoﬁg ((s)gehf?)g example, Katayama, T.; Umeno, M., Chem. Lett. 1991, 2073; Reddy, G. S,
Tam., Organometallics, 1984, 3, 630; Novak, J.; Salemink, C. A., Synthesis, 1983, 7, 597;
Eapen, K. C.; Dua, S. S.; Tamboroski, C., . Org. Chem. 1984, 49, 478; Chen, Q, -Y.; Duan,
1. —X. J. Chem. Soc. Chem. Comm. 1993, 1389; Clark, J. H.; McClinton, M: A.; Jone, C. W.;
Landon, P.; Bisohp, D.; Blade, R. ]., Tetrahedron Lett. 1989, 2133; Powell, R. L.; Heaton, C.

25 A, US patent 5113013) can be utilized to effect this conversion.

The compounds of formula V or XIX where both R! and R? substituents are amino
can be obtained from the corresponding dinitro compound of formula V or XIX. Any
conventional method of reducing a nitro group to an amine can be utilized to effect this
conversion. The compound of formula V or XIX where both R and R* are amine groups

30 can be used to prepare the corresponding compound of formula V or XIX where both R'
and R? are iodine or bromine via a diazotization reaction. Any conventional method of
converting amino group to an iodo or bromo group (see for example, Lucas, H. J;
Kennedy, E. R. Org. Synth. Coll. Vol, I1 1943, 351) can be utilized to effect this conversion.
If it is desired to produce compounds of formula V or XIX, where both R' and R? are lower

35  alkyl thio or perfluoro-lower alkyl thio groups, the compound of formula V or XIX where

R! and R® are amino can be used as starting material. Any conventional method of



I's halo are known fromthe literature (see for 4-chloro-3-nitrophenyl
acetic acid, Tadayuki, S.; Hroki, M; Shinji, U ; Mtsuhiro, S. Japanese
patent, JP 71-99504, Chem cal Abstracts 80 59716; see for

4-ni tro- 3VPYHEPhenyl acetic acid, Zhu, J.; Beugel mans, RCT/BRgidae, S. ;
15 Chastanet, J.; Rousssi , G J. Og. Che 1995, 60, 6389 Imzps, R ;
Bourdet, S.; Zhu, J. Tetrahedron Lett. g%g*s 1,808

36, 1279). Thus, 1f
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convent i ona 0
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| over al kylp e'&ﬁ[llcﬁ*b 16@ér dlkyl thiol &mri clﬁfcfl torhPoien CRAYR! GriesT. R‘IafF%dl I :5 %gﬁo
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desired to p np nds o I

| ower al kyl @3 F%ﬁgher B QREaR ﬁé‘Fe % Siating RN @ﬂﬁvs %?PR%FIH » 41V FHRLORahe
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the other is perflugro-I|.ower hio, can_be used as starting nmaterials.

Any  convent§8rg us t(wsé%?xaaaal@.sﬁ% ParPasiolaiOtegh. dlek KemgRens 1985 (hb
correspondi Ngp04; Ono, M.; Nakamura, Y.; Sata, S.; Itoh, I, Chem. Lett, 1988, 1393; Wohrle, D.; Eskes,

M.; Shigehara, K; Yamada, A, Synthesis, 1993, 194; Sutter, M.; Kunz, W, US patent, US
5169951). Once the compounds of formula V or XIX where one of R' and R? is nitro and
25  the other is lower alkyl thio or perfluoro-lower alkyl thio are available, they can be
converted to the corresponding compounds of formula V or XIX where one of R' and R? is
nitro and the other is lower alkyl sulfonyl or perfluoro-lower alkyl sulfonyl using
conventional oxidation procedures. If it is desired to produce compounds of formula V or
XIX where one of R' and R? is amino and the other is lower alkyl thio or perfluoro-lower
30  alkyl thio, the corresponding compound where one of R' and R? is nitro and the other is
lower alkyl thio or perfluoro-lower alkyl thio can be used as starting materials. Any
conventional method of reducing an aromatic nitro group to an amine can be utilized to
effect this conversion. If it is desired to produce compounds of formula V or XIX where
one of R' and R? is lower alkyl thio and the other is perfluoro-lower alkyl thio, the
35 corresponding compound where one of R! and R” is amino and the other is lower alkyl

thio or perfluoro-lower alkyl thio can be used as starting materials. Any conventional




sul fone group can be utilized to effect this conversion. If it is desired
to produce conpounds of formula V or XI X where one of R and R2 is halo
and the other is lower alkyl thio or perfluoro-lower alkyl thio, the

corr esponWNhgt/edpounds where one of R and R2 is 10 am noPGHEP3618t her i s
| ower al kyl thio or perfluoro -lower alkyl thio can be use §5ﬂ§q§mgqng
materials. Any conventional nethod of d|a¥6t|2|ng an aromat’i ¢ am no group
and conversi in situ to an- aronatlc hal.i de .can be 3£|I|ze

g to .
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of R and RQU f@engw o hedudizedrio stfech| hisoconvariare Msikds sdesedsttarRrodyce
material . gbbl%%f féﬁ'&ﬁ& i $1E00X ierk BRe BMEMMA Rl s RéloGAA thEotheY Rive? p
an i odo subst I tuent (see for exanple, Bunnett, J. ;  Conner, M .
Synth. Col | thigior yerflugyslowergliybyhigs itk egorrqapon@@ae@npmmwﬂmre opepiR' agd R is
Chem  ComMypind $¥ she Wiis lo‘M}l‘ Qlﬁl | tﬂlc; o Oﬂbrﬁ@&oh@w@ CALH o \Wah Be 30 dBA sBRing
transferring agent to formthe c rrespondi ng azi de ('see for exanple,
Suzuki, H.:; Tateriahi Ank congpntieh, mpthogupf dipgtizingmn Ssematieremingggroup3and
1765) . Thi s c@ﬁ\?éiiﬁoxga{ﬂlttxﬁﬁﬂc t%emra?gﬁ'ﬁﬂﬂhhlmeacaﬁ%@\ﬁﬁnié&)ﬂaaé fe&qﬂﬁecronvérﬁoﬁ qe{p;¢ he

am ne substituent by reducing it wth conmonly used uci ng, agent, for
converting agsitrdsto predunsicaepopsdeofiformela ¥nen 21X where ongof R L/@kd)ﬁaﬁﬁlab agd the

Cokawa, = A. l%El)s\%rh?ss'l er; i/ ’suﬂ’gﬁyl &P rﬁ‘ﬂ’ﬁ‘&%ﬁO@'ePQﬂﬁP m?erme&oﬁagézmmg?

are lower a sul f ony 30 conpoun I, onhe ca

start with wﬁ@n@ﬁodmwammiy Rofaﬂficﬁ? rmbeiovnmm ethenis lawebelm thio erperftyorgr e
met hyl . The l%&%l?g Eﬁbé Hséd%%ﬁrﬁxﬁgmgtéﬁ‘éﬁ KRPcfre i E Rkl ofBkidiNg an

conventi onal neans romnating t met hyl groups_on phenyl rings. This
bromi nat ed cepmpatinthip sthensn the easresponding sulfanesan beritiied toettest thiseonvarsiap.

thi ol (SUch #3ne 308l q}gﬁgm&be&&hgﬁ ¢ Rrf IV R KIkGplre 8hK ¥t R! BAPRIR it
conmpound. To produce t | ower sul fo\r}\%p % subst | tuent, any
convent i onalandehp othepfs asxing; the sgmpo O'éﬁokl}alﬂ DX wherepneof R’ and R” is nifro
PCTI EP0014 26151 Jinet i o PO be used as a starting material. The chloro substituent on the phenyl
ring can be converted to an iodo substituent (see for example, Bunnett, J. F.; Conner, R.
M.; Org. Synth. Coll Vol V, 1973, 478; Clark, J. H.; Jones, C. W. J. Chem. Soc. Chem.
Commun. 1987, 1409), which in turn can be reacted with an azide transferring agent to

form the corresponding azide (see for example, Suzuki, H.; Miyoshi, K.; Shinoda, M. Bull.

tJ
w

Chem. Soc. Jpn, 1980, 53, 1765). This azide can then be reduced in a conventional manner
to form the amine substituent by reducing it with commonly used reducing agent for
converting azides to amines (see for example, Soai, K.; Yokoyama, S.; Ookawa, A. Synthesis,
1987, 48).

To produce a compound where R' and/or R? are lower alkyl sulfonyl methyl in the

30 compound of formula I, one can start with the known compound of formula V where one
or both R! and R? are methyl. The methyl groups in these compounds can be brominated

by any conventional means for brominating the methyl groups on phenyl rings. This
brominated compound is then treated with the sodium salt of a lower alkyl thiol (such as
sodium thiomethoxide) to form the lower alkyl thio methyl compound. To produce the

35 lower alkyl sulfonyl methyl substituent, any conventional method of oxidizing lower alkyl



thio substituents to sul fones, such as described above, can be utilized. to
effect this conversion. The substituents which formRL and R2 can be added
to the ring after formation of the conmpounds of fornulas IA and I B. Hence,
all of thévoeuerredns described to produce 5 various susti teeIEBooaR6R and
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The compound of formula VI can be reacted with a triphenylphosphonium halide
salt of formula IX via a Wittig reaction to produce the compound of formula VIL. In
carrying out this reaction any of the conditions conventional in carrying out a Wittig
reaction can be utilized to effect these synthesis of the compound of formula VI with the

25 compound of formula IX to produce the compound of formula VII. The compound of
formula VII is formed as a mixture of cis and trans isomers about the double bond formed

through the Wittig reaction. The mixture of cis and trans isomers of the compound of

formula VII is directly hydrolyzed to the compound of formula VIII. In this hydrolysis

reaction, the compound of formula VIII is produced as predominantly the trans isomer in

30  this mixture. In addition, the trans isomer produced by this hydrolysis reaction is formed

as a solid whereas the cis isomer is formed as an oily material. In view of this, it is very easy
to separate the trans isomer by conventional methods of crystallization from this mixture

to produce the compound of formula VIII as the pure trans isomer substantially free of the

corresponding cis isomer. This crystallization can take place at this stage or at later stages

35 of the reaction in the formation of the compounds of formula IA or IB. Therefore, by this



corresponding cis isoner. This crystallization can'take place at this stage
or at later stages 35 of the reaction in the formati on of the conpounds of
formula A or 1B. Therefore, by this WO 01/44216 PCT, POOI 12612 -18- 1 5
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of formula VI I ti/r}ggg?ﬁ—ﬁ%-sr 15 HP“B&C nclég'fsgﬁccﬂf/n E‘P@sfi\[%gt %dgayﬁoga{gn be
carried out tdctlhggmpt.ws te thepotweeisorafing beermichtthompduhd\of Blrnmula Vileandr ans
| somer of these co o nds , r.e Sogallg tto anﬂgfh |tsaomasr0 ar?reg {p%te
material 5 aff§OYESRE ISﬁﬁq‘ Wét‘:ﬁg FRUEP IPVQS nl-@éh BETISed "o ef fect
]E hi's lPU“ fi Edttdspon dlh cik fieneeXIn }Srbdﬂcmg tlhduosnmrmd@ﬁormﬂﬁ&mmm farfim, it is
ormula VITI is pled to, a und of - NH2 in R
is as aboveP¥f dﬁﬁﬁréy Pﬁ%thﬁﬁﬂﬁ% t‘B‘F PF%F%H“E"@“’WFQ”EB%YF u\r{we]gfé |on
candbe Cﬁrroac{h@umermnd , bEHAGARAYD ﬁhﬁza@x@n\ce:nbtoambdﬁeaﬂﬁmmgtheupl ing an
acid with a primr no .t am de e ot her

conpound of C‘?‘BP‘PHH% O%?glr &o%'ﬁ%[ﬁ'gﬁf“fefﬂ %‘BEE%{[FF\% C8W85ﬁ%ar8?°1 Fornul a
XV t0 pfpoduf®iiel® ﬁﬁﬁﬁcﬁﬂé\&l)ﬂﬁ\afe@famdh?cd)ﬁenﬁﬁnal\kﬁdﬁm& ofeonystillizationmesh be esed
hydrol ysis steps. In pr duci ng the conmpound of formula |A the conmpound of
formul a VI 19 effectiiisprunficgiiel B R7- NH- CNH2 XV This reaction can be carried
out by converting the conpound of forrmula VII to the 25 corresponding free
acid by renovi ngis i fekoitecst thiy procisp thbcdmpdudnftfirendaVBdisddupleddpd.  The
carboxylic acid of ff)é’nulf;\.VI Il can be converted to the correspondi ng am de
by converti $§PREnAEHPrMYE he acid chloride and thereafter reacting this

acid chloride with
R'-NH, XV

15 wherein R'! is as above

to produce the compound of formula IB. This coupling reaction can be carried out
utilizing any of the conventional means by coupling an acid with a primary amino to
produce an amide. On the other hand, the compound of formula VII can be directly
coupled to the compound of formula XIV to produce the compound of formula IB

20 without any intermediate hydrolysis steps.

In producing the compound of formula IA, the compound of formula VIL is

coupled with

R7-NH-CNH, v
This reaction can be carried out by converting the compound of formula VII to the
25 corresponding free acid by removing the protecting group R® to form the carboxylic acid.
The carboxylic acid of formula VIII can be converted to the corresponding amide by
converting the acid to the acid chloride and thereafter reacting this acid chloride with
ammonia. Conditions which are conventional for converting an acid to an acid chloride
can be utilized in this procedure. This acid chloride is then reacted with an alkyl isocyanate

30 of formula XV to form the urea adduct of formula IA. Any conventional method of




ammoni a. Conditions which are conventional for converting an acid to an
acid chloride can be utilized in this procedure. This acid chloride is
then reacted with an al kyl isocyanate 30 of fornmula XV to formthe urea
adduct of WOPOh#2a6 | A. Any conventional nethod of WO 01/ 442RGT/PEY126130112612
~19- 1 5 JUN 2004 reacting an al kyl isocyanate with an anLquﬁ b@ §ngrma
urea linkage utilize the conmpound of formila | A The conp cJ f 208r mul a

| A can be forned as m xture of, cis apnd txrans prqvi,ded ,.th f .
o ooV | iR i 2B Bohariate P Sh ApiioihaRS R EES A HARA Y
W th respecforneuii fre conpound of fornula A to produce the conpound of
formula A as the all-trans isonmer free of the -cis isoner. In the sane

manner as the coppound of ,fernul B o he compound of .f.or : n
e par i 1 ed. ¢ he 86rpaaRERepT B A R be i A A o o Bt bIEE |
trans i sonmerhe ¢tdinpaa sfdneeulniVihhanot bemn mirified) Helesiral, pulifisationventileplacehe

conpound of 10 formula VII can 0 roduced the fol,l n tion
scheme 2.5 THYER TeeRECt ;ootﬁe §%‘ﬁ8ﬁ‘én4§%f§b‘8fblﬁégt§?@r?c@fe ﬁ%o Hbﬂoﬂi‘@dcog rgﬁ:&%gﬁgsf
formula I'A Qh% ixlBtr‘dhelfs@m@lﬂ&eé)cbf dtb@t_ih ithe;.ahﬂthE@?dlStﬁmhhﬁms tﬁémrgpmmid ofg
reaction can be easi carried .oyt w t esi gnate RL.an
groups, par &PE‘B‘I‘Iﬁ?ﬁ $r %’WB’WEQ(S’?E?‘“H‘:\%V&S ¥‘i“gberﬁ%rffl§g’ %5%8??@02‘"9205? m&!ﬁ%
CO2R5  XVI | GRSe pilikd t04R0Rk¢ARR LA (RGTAGROA/ 12612 -20 1 5 JUN 2004 wher ein
R5 taken together with its attached, oxygen fornms an acid protecting

hydrol yzabl e carhoxyli g acid, protecti roup..R. R ..Rz and ar S
above. In sche rreq?,acf‘ﬁgarl% %S&W&l&? ef"g’gf}%f‘%{%ﬁ ttﬂfhwvﬁ%uodé s cacing ulnﬁ ogi tu
fromeither foRgulacal casidaisk podacgdnotie filesingreseagecherne 20Thamexkino
reagent and S Ierlrj1le:3 gseap%ﬂga%'?erfor producing compounds of formula IA or IB where one or both R!
and R* is nitro. The coupling reaction can be easily carried out with any of the designated

R' and R* groups, particularly those where R! and R* is nitro.

Scheme 2

Rt




5 reagent (CuCN and 2Li Cl) (see for exanple, Knochel, P.; Singer, R D,
Chem Rev. 1993, 93, 2117). Then, the conpound of formula Xl is added to
t he conpound of fornula XVII in a 1,4-conjugate addition in a highly

regi o- anWoéHdl§sel ective manner to obtain a vinyl copperPGTERMARGRat e,

whi ch upon iodolysis with iodine produce he conmpound of forpula XVII1 in
which the R and iodide are in syn rel atlo hip to each ot hérd J@%‘B@ﬂind 10

f f la XVIII i t t ed t for .
xarpl o Knochel | Werah 3 HEh L ER SR abaBhid I8 kg 8a SB Brot i
produce a vinyl zi nthydpslpabkectiastciyliddli€ Prdtb@ihg 8o B RER>Wnl A 4rbigs el de or

| odi de conpound of formula XIX in the presence of a source of Pd(O to

gi ve the corrpound of forn&‘ﬁa VIT. Wen this reactlon is used, the aromatic
substituent is ddc¥hess2 compeupd o ormyplagi icam ba gerssated Fresinoiomeithehthe 15
in the compgipg &{dlﬁg’ré’?g&?oﬁ{déneﬁﬁﬁlu'i&gerﬁl Ior %rgﬁﬁ@zl&?%&ﬂdin@fsoﬁgﬂm%ﬁp&

whi ch i ncl ude t e co?ggoun s set forth acti vat

gl ucoki néserergenyil EueNognd REICH be@&xr@a@p@%msh@ Bu Singen iR.B, GhemeRev. 1983y
i ncrease thegs bhingy ?BergltHEQ&ﬁgnpoun ok ﬁQFS@dJﬁ)eﬁle cgf-@ggﬁr?gf tRftld Rvi

secretion. _theréfore s of fornu are ¢ I nase
activators %éfkﬁ'@@#gﬂﬂché&mnngl aJdughlyigegion apdcstenepestectivth ananoty m\mbgun a
conmpounds  e¥aiRbbHdrEHeMleSiateS Wh t e
et vator | orqRoppirdficttiliale ShEh AR LI el RAn HERcEDIn S 8F
descri bed i fprg;%]\/’éli i wh1ch the R and iodide are in syn relationship to each other. Cornpoun

E) - 3- Oyg|
05 (& - 3, O B XU FAhaRRRE el Wi aEieq Sk Mot Sector bafile e,
(E) - 3- Cycl oRepayakirng Raneﬂhimﬁshﬂdrgnyl%p}héﬁylz?} K produce|a melzmanydrmddée :
(B) - 2- (3- Chiiie dhieBP RBRH' Wi the BRSRIMC) 6:%16018d 2BRBbuha Sr'Bi:RAE! xFk Yl RE"Y
(E) - 3- Oycl opessgncenf asonmevdRdED)Ito @il the compsind pbfretriwd VEhBhen thisiredttiond - 2
-yl - |
(53" 501 onesS I pTaseeybsiient baddrd so et s e rpeven st R ke a
m de; \Aomﬁmzt@rerrmnémmmwxmwsl 5 JUN 2004
(E)-N-(5-Brono-thiazol -2-yl)-3-cycl oheptyl -2-(4-met hanesul f onyl - phenyl ) - acr

yl am de; ll f ds
(B)-2- (3- Ol or o- & et hargebh 1SRyt “BREM Y5 S SR EOPPREBSFHPR PR acr y
| ami de; Examples, actlvated glucokinase in wtro by the procedure of Example A. In this manner,

(B) - N-(5-Br ey iBYebdl e A b ek RN il e lBENARR2MN L sdbelddl | uor om
et hyl - pheny acry

(E) - 4- Cycl oﬂ&mqionezﬂv(e@n@tonad@@fdbtmnkllapﬂ@nwk)ma;gactEEaMQutﬁﬁalcfmincreasmg
thiazol - 25 yllﬁ‘mlﬂ%ecrenon.

The following compounds exemplified were tested and found to have excellent
glucokinase activator in vivo activity when administered in accordance with the assay

described in Example B:
(E)-3-Cyclopenty1—2-(4—methanesulfonyl-phenyl)-N-thiézol—2-yl—acrylamide;

25 (E)-3-Cyclohexyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-3-Cycloheptyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-Z-(B-Chloro-4-methanesulfonyl-phenyl)—3-cyclopentyl-N-thiazol-2-yl-acry1amide;

(E)-3-Cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-N-thiazol-2-yl-

acrylamide;

30 {E)-3-Cyclohexyl-2-{4-methanesulfonyl-3-nitro-phenyl)-N-thiazol-2-yl-acrylamide;



(E)-2- [4-Cycl opentyl -2-(4-nethanesul fonyl - phenyl) - but - 2- enoyl am no]

-thi azol e-4- carboxylic acid nethyl ester; and :

(E) - 4- Cycl opent yl - 2- (4- net hanesul fonyl -3-trifl uoronet hyl - phenyl) - but - 2- enoi
c acid tHWaPHHH2R6 y| ani de. 10 On the basis of their capabi PEEEPHfI2612

activating glucokinase, the conpounds of_gli)c_)ve formula | ?ag qug@p as
nmedi canents for the treatnment of type 11 diabetes. Therefore, as ™nentioned

earlier, nmedicaomn it al RiNgy @ d, Qf | aed 2 S . 0Obj ect
of " the. pfEENRrbRAoMRAN 3. SRRt b Aren bR A,
medi cament s, which 15 process conprises bringing one or nore conpounds of
fornmul a | akB)-2i(B-Cdeta-édnetharesdfonyhphenybt hraycloprmtdidptyridin-2yl-eerylaaiide
substances into a gal enical adm nistration form The pharmaceuti cal
conposi ti onggin 0 IRL:9te5e68 0 fOr,. | he .af -
tabl et s, congg‘uﬁéggf‘g?QﬁEf?g’gg s,?ggérhg%@(l %g‘%t ge §§f‘%°3”’%:gg‘é‘ﬂ?‘g‘ré’gﬁe%‘

sol uti ons, @lhﬂm@)-emlamidt?;suspensi ons. Administration can alsp be carried
out rectally, for exanple using 20 suppositories; locally or-

per cut an950US(liy-gj%?t[qp@‘uml-@-hﬁ%?hggesﬂifﬂﬁmtggm-g;'rilfl;%[@rgi kc?th?:fzol-;f—?ia?ﬁihenS; or

parenterally, I'ntr'avenously, i1ntr ubcut aneously,
I ntrat hecal | or transdernmally, using for exanple injectable solutions.

Fur t her nor e ,&&‘érﬁ4rﬁ3‘§ﬂ¢l%ﬁnlt)dﬂ'@aﬁlet}t§ée enylethesyl-bati3-¢neylaming] -thiazgle-4m

aerosol, forc R0 &id hett®edidt MPf a spray. For the preparation of
tablets, coated tablets, dragees or hard gel ati ne capsul es the conpounds of
25 the present invention my be adm xed with pharnmaceutically inert,,

i nor gani ¢ or{Edrigarfiepengyld-if-athanesmitonyr Liriltoramiethybphenytlc by 2ngnaic pgd

tabl ets, dragees-niiaane gel atine capsules include lactose, maize starch
or derivatives therfeof, talc or stearic acid or salts thereof. Suitable
excipients for use with soft gelatine capsul es include for exanple

vegetabl é%0ils, waxes, fats, semi-solid or liquid polyols etc.; according
to the nature of the active 30 ingredients it my however be the case that

no exci pi ent } s rtleﬂdl_@dbaﬁs éﬂdﬂheierﬁpa‘bﬂftﬁr oﬂ_@&t@taﬁﬂggl\;\;he_amﬁwesﬂ}ebdaﬁfpduhes of ablovg
preparati on spolutiqns and syrups, excipients whi used, ipclude
for exanpl e AT 1 %ﬁ%ﬁo‘l‘%‘? ag éﬁg%gté?% ‘E‘\?é?"f’“‘éﬂijé’& tﬂ?r%)f&ﬁ?’é&é'egh?‘iﬁﬁ’re’ as

i nj ectabl e WeRfldrediZehelid? Ghe&iChiadded Bdrtaimindr a éoxﬁﬁ)ouﬂ\d S8 Amula qlawd 41608n object of
exci pi ents %ch rrg%/ .be used include faor exanple water, . al coha] S, ’EOI éﬁj E
gl ycerine, aHYf RFSYBE BYBUGH & Riaoprogess ol eofrpfaciie of sech msicperts: Whishus
appl i cat i@n, proR¥ssicirpiises Whnghg BRY ob ndte e8mbbEhdsdst fotruBXedr, §f ddired,&ineQr
hardened oils, waxes, fats 'aaﬁlg se@é-@%l id or '%@aﬁ' d polyols. The

phar maceut i cEloTedMEbHeraRsHECaly2lipRle suhstangeyinisr agaleyeA) gdiministration form.

The pharmaceutical compositions may be administered orally, for example in the
form of tablets, coated tablets, dragées, hard or soft gelatine capsules, solutions, emulsions
or suspensions. Administration can also be carried out rectally, for example using

20 suppositories; locally or percutaneously, for example using ointments, creams, gels or
solutions; or parenterally, e.g. intravenously, intramuscularly, subcutaneously, intrathecally
or transdermally, using for example injectable solutions. Furthermore, administration can
be carried out sublingually or as an aerosol, for example in the form of a spray. For the
preparation of tablets, coated tablets, dragées or hard gelatine capsules the compounds of

25 the present invention may be admixed with pharmaceutically inert, inorganic or organic
excipients. Examples of suitable excipients for tablets, dragées or hard gelatine capsules
include lactose, maize starch or derivatives thereof, talc or stearic acid or salts thereof.
Suitable excipients for use with soft gelatine capsules include for example vegetable oils,
waxes, fats, semi-solid or liquid polyols etc.; according to the nature of the active

30 ingredients it may however be the case that no excipient is needed at all for soft gelatine
capsules. For the preparation of solutions and syrups, excipients which may be used

include for example water, polyols, saccharose, invert sugar and glucose. For injectable



5 agents, solubilising agents, stabilising agents, wetting agents,

enul sifiers, sweeteners, colorants, odorants, salts for the variation of
osnotic pressure, buffers, coating agents or antioxidants. As nentioned
earlier, W@y/H#ai al so contain other therapeutically val uaRCHEP@JI2S. |t
Is a prerequisite that all adjuvants used_in the manufact r f U@
preparations are non- toxic to Preferret?3orms of use arﬁ 'n?pg ﬁ%us

i ntranmuscul at or oral .adm trati erred.is oral

L aiary ot obniongs ERipiSss wihish o B wshh tesudi i ceregiela srers Alcphgls peyols,
admi ni st er eglydefinef iramegéab&naunt ondﬁ&ﬁﬁﬁlt@ﬂes‘; Rgd n@éa%e pefcutdiRogPespliceton,
active i ngredlent F g}? agcf e, requi rer[ents nt and the
mode of appPicRAERtyHhIC dised includsfgp example gpyial o 1’@6“?437’ heaght
per day CO”&nh%ﬁd%?ﬂéhﬁ%%lscﬂhe ﬁﬁarﬂméuﬂxdav@&hp&mdﬂslnhamso%hw Fresewmg
under stood fromthe f @Rﬂgﬁmﬁs%nf whi ch are for purposes o

i | | ustrafi otBeRtd saiubil mﬂg R I9ing | agentst Aeething agtnito neraulsifises SWﬁetten%rss

cl ai ms whi CEbIBﬁhEsOWdBHﬁEseﬁfltE Ebr th%@aﬁ%ﬁ%'e@%sm@h@?%b&@'bxﬁ?&é %b&t)’(n%ﬁ‘g%

Exanple A: In_Vitro Q ucokinase Activity G ucoki hase Assay. G ucoki hase
(GK) was as3dBbjesdrians. e‘édﬁmtmefl WérlﬁFoﬁlﬁEtm@ha]é‘? copfpinceifer ﬁl%mslﬁﬁﬂ]ﬁ’evaﬂ'@bﬂ%e
generation gdenNAD ;M Hher&juika@ &ﬁatﬁﬂp&gﬁm ﬁséaqtmﬁé %%Bﬁ%ﬁn@%f tHeOptebhraflodso- 1

kuni ts/ ng; Boehri nger l\/a hei m 1 ndi anapolis, from Leuconostoc
nesent er oi dak 1RE-{oKi. coupl i ng enzyne (Schene 3) Reconbi nant GK GGPDH D43w
se+ATP- (r)urnsa-&R atc6-Rn ptx)giuconoLVto e NAD NADH Schenme 3 WO 01144216

PCTI EPOG}12612 P?ét’er%e&foﬁﬂ%?@&darﬁﬁﬁ%ehbdseEnt%us\é@ﬁr 8¥9fa?§§§1ﬁu$tfhtrzen ﬁf&lst
as a gl utat hi one S-transferase_fusion protein |ang et al, 1995]

and was pur Prefegediy %ﬁraéﬁuv@g?%hﬁmsawgn mlafw@rr@mpséwﬁap mygp (1) are

affinity cobumhitteledtntdiective QGRS ARSI S1E theb¥ath R TRO W R cBive n(g%aamham
Phar maci a Bi ot ech, Piscataway, NJ) revi ous studi es have denonstrated that

5 the enzymdhq esprrsbdbhe FRaTg IRt ‘Pweaxateﬁaa aodTtheimagde obseBieHan In general,
identical WebfBdofdbodt 1-100 mg/kg body weight per day come into consideration.

15

This invention will be better understood from the following examples, which are
for purposes of illustration and are not intended to limit the invention defined in the

claims which follow thereafter.

20 EXAMPLES

Biological Activity Examples

Example A: In Vitro Glucokinase Activity

Glucokinase Assay: Glucokinase (GK) was assayed by coupling the production of
glucose-6-phosphate to the generation of NADH with glucose-6-phosphate dehydrogenase
25 {G6PDH, 0.75-1 kunits/mg; Boehringer Mannheim, Indianapolis, IN) from Leuconostoc

mesenteroides as the coupling enzyme (Scheme 3). Recombinant

: €14 GOrDH
D-Glucose + ATP—— Gm&ﬁmmﬁﬁmmmw
NaD NADH

Scheme 3




1995; Neet et al., 1990). The assay was conducted at 25 Cin a flat bottom
96-wel |l tissue culture plate from Costar (Canbridge, MA) with a final

i ncubation volunme of 120 pl. The incubation mxture contained: 25 mM Hepes
buf fer (pMYO94R16 25 MM KC 5 niv Dgl ucose 1nM 1o ATP, I1PGI/ERIONA®Z 2 nM
MyCl2, 1 pM sorbitol-6-phosphate, | t hi othreltol tgst Je ygpier 10%
DVBO 1.8 unit/m GSPDH , and &K (see bel' . organi c reagents were

o2, v Ur e B CRTMARSIEIAIE T il ”‘eéﬂlae&l%%‘s? STEERF S dipproteiey

conpounds V\é@&T-dJIé)s dliaredet al,nlPFBand s \mhéieadaqie dhicendtbgraple oveata glotathished e
m nus GST- G§ hgr&ev %mc@g 1% gl 15 to yield,a final O ,concentration
of 10% Thi 8 pPEPRELEABE BHRg pile” pracpdirs: Brovided bY oihe o BABHRAREFT of

aCo SPECT RArréArgE&ﬁam Ritaopphaa B]iccﬁmhc grs@epkwdwh@,‘) EPrelvl(d‘ﬂS|s&£ﬁﬂésalravah@esrated that
rporati.on,, Sunn e ut 0 ow te tur
equ!ol i briCum ﬁ‘éﬁ ﬁ@%gcﬁﬁﬁvﬁg §T‘§ﬁsg‘degfrf ﬁ?“&%ﬁt 38?%*%# (Ligngyetqal,

GST- K. Afte99fa¢i&etet0h, ooRnzyme, the increase in optical density (OD) at
340 nmwas 20 nonitored over a 10 minute incubation period as a measur e of

K activity. Suffidcient GS dto roduce ncrea 40
of 0.0 10 0. 1 ulFeay st Aotte tn e bRPERoGURY BifuF Aok plare o
cont ai ni ng  kePYBebbidEe, AL Sith CQ@I&QPHQubecﬁ‘a' VALRRY &F 196Flﬁr | RN [k ubation
establ i shed that the GK reaction was |inear over this period of time even

in the predseintige sentginedy 2t 6¥4 Haepas bpifadptbd- B, 85 faMKCh SriodE BP-glncask, 1mM
activity,, T wehl.s ar,ed
activity' nl}‘\?\gﬁfssa%%&%ﬁm ing 1\% e@K{ gM SO _§’.a%3ﬁ@.{$ W%E*ﬁ’%*}fﬁit?l i
g(ét i vat or t kiatg pr mw;ae%sa EIB%ruﬂﬁﬂ &5PBH, Iim'&il”?K ?Q‘eﬁalbﬂd\% Q‘gi &#anit r?genﬁs hﬁre
15, was c ate or I escrl In the
Syniheors ot TE and wer ot BodiglR PERrBrim A the stcsptions ofa5 etk Fa b
In Vivo Act iHépey ttGt M&'ﬁé(frﬁmﬁgrﬁﬁ:ﬂﬁﬁhi@f CoJ6tViouts, B0 e dast Roaipaaals Ve Bldsdied 6
-24 PCTI EPOQ 12612 1 5 JUN_ 2001 C57BL16J mce are orally dosed via gavage

wi th G ucokitAadSParr e pddadde the imubatigy Rgnuﬁo@wtw&%ﬁlﬁ‘mq YAlrmg 0k 12
hour fasti NGy, PREIOY- filh 019&5@ l&SH tﬂﬁ&ﬁ r4p T% (9"11815(”@953 prélhr\./ugoe%édrr?r? the

during the six’ hour post-dose st eriod are*wel g
fasted for demperapugreoptolled dparmbfrr ? éPEﬁTRﬁMnﬁ:ﬁﬂt micgplate spectrophotometer

(Molecular Devices Corporation, Sunnyvale, CA) for 10 minutes to allow temperature

equilibrium and then the reaction was started by the addition of 20 ut GST-GK.

After addition of enzyme, the increase in optical density (OD) at 340 nm was

20 monitored over a 10 minute incubation period as a measure of GK activity. Sufficient
GST-GK was added to produce an increase in OD3y9 0f 0.08 to 0.1 units over the 10 minute
incubation period in wells containing 10% DMSO, but no test compound. Preliminary
experiments established that the GK reaction was linear over this period of time even in the

presence of activators that produced a 5-fold increase in GK activity. The GK activity in

25 control wells was compared with the activity in wells containing test GK activators, and the
concentration of activator that produced a 50% increase in the activity of GK, i.e., the
SCi.s was calculated. All of the compounds of formula I described in the Synthesis
Examples had an SC; 5 less than or equal to 30 pM.

30  Example B: In Vivo Activity

Glucokinase Activator in vivoe Screen Protocol



5 activators are fornmulated at 6.76 ng/m in Gelucire vehicle

(Et hanol : Gel ucire44114: PE(400q_s . 4:66:30 viwly . Mce are dosed orally
with 7.51A fornulation per gram of body weight to equal a 50 ny/ kg dose.
| mmedi at eM0 K436 t 0 dosing, a pre dose (tinme zero) bl oodPGIERWER6Zeadi ng

is acquired by snipping off a small por_t%lg_n of the aninmal$p & dUN 841nm
and collecting 151 blood into a hepariniz capillary 10 tube for analysis.

Ll o . e . . . .
ore taken opoor) Aia SIPESIA0l Raec I B EiRnd U HURBPR DTN
Resul ts ar ebodytweightdobavinpy twohpar fasting periade Blood| ghosbsgletensinatiansuesmafle si x

vehicle treated mee.with sSihx GK .activator treated m ce over the six hour
§iGint e sk ourhey |

study durat Hpam i éF%tad‘éBF’i‘% when they exhibit a

statistically significant (p :5 0.05) decrease in blood glucose conpared
15 t o vehi cMicd (m=6)vare cighed utridviastad fay a ttimoehquoi pirnd fpéianpd erdl treatment. GK

(E)-2-(4-Met hanesul fonyl p hen =pent - 2- ic acid,thi.azol -2- ylam de.20 A
m xture of F&fvﬁﬁ)ﬁf"n chﬁrgri d@rﬁla&édé Z?(ts rm%?g pr@&tw d gﬂ’ 13 &luﬁ%‘aer Y"ﬁ%bﬁie
vacuum for PZEthBol uGRAPEL:PEGANSE k6B Ghw/¢0 MIe! drel QofbBY orally with 7.5ul
tetrahydrofuran (20 nL) was stirred at 25C under argon for 10 mn tQ
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reacti on m xt,ure was agai .CO d back to.-70C and,t.hen .slo treated
hen ot M G SRt Pty Re UGS RS sdrRinitein e B SR ducas€ Refies oo
for 4 h at -adO@Ekémat-1390: amdle hben poeodae flotn théGamieqail wolfd. Rdsulthire fnteipieted
the reaction -m xture s trea %d slovw% w'h}h e%. sol Ukt{i n of 1 odine. i GK
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cooling bath was_rempved, and _the reaction mxture was allowed to vvarmtg

25C where iwhepabegerhibiba stagitically signitisantelct 08R) Arstegpedn higod Slespsp semptre
into a sq% uttb%icggﬁsﬁ&tdoﬂgecg{iggﬁgﬂ;r%&?ggg{@queous anmoni um chl ori de

sol ution (90 anmoni um 10 m.) , and the organic
conpound was extracted into diethyl ether (3 x 50 nL). The conbi ned
organi c extracts were successively washed with a saturated aqueous sodium
thiosulfate solution (1 x 100 nL.) and a saturated aqueous sodi um chl ori de

Example 1

(E)-2-(4-Methanesﬁlfonyl—.ph':é'nyl:)tpent—2-enoic acid thiazol-2-ylamide

I
_N
[T

20 A mixture of lithium chloride (1.7 g, 40 mmol, predried at 130°C under high vacuum for 2
h) and copper cyanide (1.78 g, 20 mmol) in dry tetrahydrofuran (20 ml) was stirred at
25°C under argon for 10 min to obtain a clear solution. The reaction mixture was cooled
to -70°C and then slowly treated with a 1M solution of ethylmagnesium bromide in
tetrahydrofuran (20 mL, 20 mmol). After addition, the reaction mixture was allowed to

25 warm to -30°C where it was stirred for 5 min. The resulting reaction mixture was again
cooled back to -70°C and then slowly treated with methyl propiolate (1.52 g, 18 mmol).
The reaction mixture was stirred for 4 h at -40°C to -30°C and then cooled to -70°C to

-60°C, at which time, the reaction mixture was treated slowly with a solution of iodine



solution (1 x 100 nmL). The organic |layer was dried over anhydrous magnesi um
sulfate, filtered, and concentrated in vacuo. Biotage chronmatography
(FLASH 40M Silica, 19/1 10 hexanes/di ethyl ether) afforded

(E)-2-i odr@aasgnoi c acid nethyl ester (2.9 g, 67% as apqatibhRis oil:
El-HRVS mle calcd for C6HO1O2 (M) 239.9647, found 239. 9646 @J ﬁ@ure of
zinc dust (236 g, 36 nmol, Aldrich, -3225resh) and dry tetr?ﬂh cj\fc? an (3

nm) under argon_was treat ed with 1, 2-di bronobethane (0.28 g, 1.5 nmmol). The
zinc susfés |gaﬁ7molt)héﬁlrmqitabmdmfurhné2m@éﬂ dier addigion| dfithe indinezsolurioey t o

cool, and Thi rogess was repeated three tines to
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treated drSpEs tyagf& ARy ypmepium chighde selntien r?é?’ﬁ?P‘”é%t er
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D50 The  ABLk T S RISH RIS FHEH IFFrE SRErEssye dveth aisgarotdaaropso
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stirred a an en reated wt

4- br ombh hé’mﬂeﬁ@?ﬁﬁﬁxl gty aﬁ%“{eé ](gi 2gjodgrpaRigngic 2aK mehyi peiem {2 epft7dparsed
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heated at 50C for 24 h. The reaction mxture was then cooled to 25C and
t hen poured i.nto a._.satur eou I um chI sol ut 100, ),
and tﬁe or by EHit 8’%8%8%?13“3232&3%] eg{zﬂ‘)igo &P 95 5;1&% élﬂéte(tr@{l)féﬂ? Y3 The
C(ﬁlﬂbl ngd Qﬁllg)anhderexﬂgbﬁcm weded wgiﬁheg cv;bﬁdm@tt%gs@w gt eg ﬁﬁk&pusrhl%?ﬂ?em
chl oride sol uti.on ried over a rous nesi ate
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(S:E I) i (Z:a&154 3k%a1h€¥hi@©$d&kd’i%ls r%p%&éii t?h}ee&frﬁé%{td@ﬂhke sure t(Ij1e zinc dulst was actwatid 8'§he

esu en ente aci yl este
78% as a(a\? §‘“§é{ gb‘ é? SionE{va %ﬁegtfﬁa@ Hl?lﬁ‘ihnﬁé)ri]lz?hé%'eéﬁs( 16Rymp8: 1-
268. 0769, rﬂﬂégdal?cﬁﬁtegaz sﬁé@v&l’s&é@&ﬁ:ﬂg%15@??5@%113@&& 513&114\4 wilQfied

sol ution of ( hanesul fonyl ) - phenyl ) - pentenoi ¢ aci d nethyl ester
(1.83 g, 6ree dmlw)lseu wnbtmacnlgnoxqsxﬁ (B)-R-iodepentenaiceatidvinndthe ¢sira@fegui2

sodi um hy qﬁ%i)qﬁ d‘?)?{elﬁtahﬂﬂoﬁ}rgn {3 mL) over 3 min. The reaction mixture was then stirred at
20 40-45°C for 1 h and then stirred overnight at 25°C. The reaction mixture was then diluted

with dry tetrahydrofuran (10 mL), and the stirring was stopped to allow the excess zinc

dust to settle down (~2 h). In a separate reaction flask,
bis(dibenzylideneacetone)palladium(0) (135 mg, 0.25 mmol) and triphenylphosphine {260

mg, 1 mmol) in dry tetrahydrofuran (16 mL) was stirred at 25°C under argon for 10 min

25 and then treated with 4-bromophenyl methyl sulfone (2.11 g, 9 mmol) and the freshly

prepared zinc compound in tetrahydrofuran. The resulting brick red solution was heated

at 50°C for 24 h. The reaction mixture was then cooled to 25°C and then poured into a
saturated aqueous ammonium chloride solution (100 mL), and the organic compound was
extracted into ethyl acetate (3 x 50 mL). The combined organic extracts were washed with a

30 saturated aqueous sodium chloride solution (1 x 100 mlL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH
40M, Silica, 3/2 hexanes/ethyl acetate) afforded (E)-2-(4-(methanesulfonyl)-phenyl)-
pentenoic acid methyl ester (1.88 g, 78%) as a viscous yellow oil: EI-HRMS m/e calcd for
C13H40,S (M™) 268.0769, found 268.0772.



m.). The solution was heated at 45-50C for 15 h, at which tinme, thin | ayer
chromat ography anal ysis of the reaction m xture indicated the absence of
starting material. 5 The reaction m xture was concentrated in vacuo to
remove efdiAlizigThe residue was diluted with water (50 rgérmﬁggzﬁétract ed

with diethyl ether (1 x 50 rnL) to renove any neutral xgp,u ?[ﬁ};ﬁ
aqueous | ayer was then acidified with a2BN aqueous hydroch OJ|U| C [of d

solution, and the resulting acid was extracted into ethyl acetate (2 x 70

m) . The Acwioneef (E)@ald-nethyneswifanylepiveayhepenisnoic arid atethyheset (A3 a$2
sodi um Chll b qnga{awot eid hP) ks éez;]tg&’w%)a m%hfogls;;;sgglpgﬂ%%&ﬂé%om&\e(%um

sul f at e, and concentr at i N vacuo

(E)-2-(4- (mme)t hdnleeswbtmmyil as piteated| ht p;srﬁoecmf@r aesi &, (at. #hBich, ti8RY)thas laydyl ack
solid: El-HRMS nle d for Cl12HL404S NHc)l 34 0621, faound, 254.0623. A
solution & qrmtﬁg.réam wsistat e repqtiopamixture 1ndigated he Fpspageinf seHing Mrisrialie

(15 rnly) e res@Rrethit@rdvadRendeRaBtelrRatRM, %HQmNV@@%%PCQ'h@' f&idge ('\%6
ng, 4.7 15 reactj.on {nfxtur was stirred at OC for 30 mn

then trea Hze\ﬂn ‘t”l?nﬁ e GP ek Atyacted with digthy] giler (116 /9 ML) to remove aﬂY
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The clear solu 0&éon wa t|rr d for 10 mn at, 0C and t hen to warmto
25C  wher @cidtsajigions @nd, Iff%‘ ting, @‘%Waﬁ‘ﬁé“?fé%fkﬂtarﬁtm[)@ﬁﬁahf (/Za§ 79H'€f=r)t &t ed
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was stirred for 15 25C. . The 20 reaction_m xture was then concentrated

in vaciha {&x183ea: %@%9}’%@ hydspwy magnesiygg sylfpde, filtesqdyprd gercenirated da vaguen
ethyl acet@tafofrd Q) Hs- (r@&ﬁarﬁes&%@gwﬁ%ﬁ)wfé&m 9&&05161@ , 85) ulsi 114400

rnL). The two Ia%ers wer e separa the aﬂueous was extracted
with et hypligiddtaRMSm/ocalsg fon iz Fhaths (Rl 354067 bdohns 25606081 s ver o

successively washed with a sat ur at ed aqueous sodi um bi carbonate sol ution

(2 x 50 My sdiom of @ﬁpm YIpHoRMUR0US2328 450 i) G InRéthflens ShibHiO M dlX w0 nl

dr.i ed over anhydrous nagnesium s ulfate, filtered, and concentrated in

vacua. Bi srelgé t@rﬁ“&mnd)ghqphyat@¢|m3HMme®ut:¢leamd4/(ﬁ36 ang,14.7 thedhedhet hyl

t at fforded I 2-
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e cal od (ricafunABIGIARES T sbMehoR 3640002 g  QUECtmARA) ROMLthyRRe MRIRHE44

(E)-2-(4- W&Lha"ﬂnestdaf ovtytiom heny'ﬂlr)edlfomdﬂhyin pdiiC andetienallawied to warm to 25°C

;,[” i‘gglc un el;'e HI aﬁ%gg{éh leSOl? Tinl. gcglct?tm r%rllilct&[el vgaes t‘\ ?real%ﬂ vfrlla'x i‘[TérD 11’10tli‘)uazo el ed

(829 mg, 8.28 mmol), and the resulting suspension was stirred for 15 h at 25°C. The
20 reaction mixture was then concentrated in vacuo to remove methylene chloride, and the
residue was diluted with ethyl acetate (100 mL) and a 1N aqueous hydrochloric acid
solution (100 mL). The two layers were separated, and the aqueous layer was extracted with
ethyl acetate (1 x 50 mL). The combined organic extracts were successively washed with a
saturated aqueous sodium bicarbonate solution (2 x 50 mL) and a saturated aqueous
25 sodium chloride solution (1 x 100 mL), dried over anhydrous magnesium sulfate, filtered,
and concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 4/1 to 1/1
hexanes/ethyl acetate) afforded (E)-2-(4-methanesunlfonyl-phenyl)-pent-2-enoic acid

thiazol-2-ylamide (150 mg, 16%) as crystalline solid: mp 155-158°C; EI-HRMS m/e calcd
for C,sH,sN203S: (M) 336.0602, found 336.0601.

30



5 2 h) and copper cyanide (1.79 g, 20 mmol) in dry tetrahydrofura (20 niL)
was stirred at 25C under argon for 10 mn to obtain a clear solution. The
reaction m xture was cooled to -70C and then slowy treated with a 2M

sol ution I ropyl rnagnesi um chloride in tetrahydrof m., 20
mmol ). Al e?"%%ﬁftion, the reaction m xture was all owed t%ﬁfﬁgﬁ¢%£lz - 30C
where it was stirred for 5 mn_ The restfiting reaction m & Jbd Wé}g again
to cool ed back to -70C and then slowmy treated with nethyl propiolate (1.52
g, 18 nmmol). The reaction m xture welxasiple2ed for 4 h at -40C to -30C and
then cooled to -70Cto -60C, at which time, the reaction m xture was
treated sl ow (E)tMattmokudfoopl-ghenybed-methylgred 62 egnokacidhihiazol-g-ylanyide
tetrahydrofuran (20 nL). After addition of the iodine solution, the
cooling bath was renoved, and the react]fion m xture was allowed to warmto
25C 15 where it was stirred for 1 h. reaction m xture was then poured
into a solution consisting of a saturatgd ueQus anmoni um chl ori de
solution (90 nL) and ammoni um hydr % and the organi c conmpound
was extracted into diethyl ether (3 ).s;Eﬁe conbi ned organic
extracts were successively washedSwi th a saturated aqueous sodi um
thiosulfate solution (1 x 100 ni &hd a saturated aqueous sodi um -chl ori de
;0 solution (1 x 100 nL). The organic |layer was dried over anhydrous
magnesi um i 1i 189 €0 K i R¥&cuum for
chr omat og r%%&ﬁﬁgﬁgghméfggﬁgflf ?ggg g’z%%%mdg Zé(lgﬁ%gc%[l\/%?ﬁg Pngtgllhg?) af f or ded

) - 2- i 0d$- 42 hbeiv togpencpamidac( 19 g 20enmpl) wsdryrteyrghyrigofyran @omlhyagstisrdat ess

il: ElI-H m | cd f CrH11] O2 253. 98 f d 253. 9805.
i xt ure of S5 ORI AT 0710 B SN & HTATIe - S ALt PRl adrgy coofed
tetrahydr %u.rm %éd %qﬁnhbw EheLAAY YRASsALER sﬂisﬁgsgpg%m\%n@gimoem@ﬁm

(0.28 g, 1.5 € zinc suspension was then : Wth a heat gun to
ebul | i ti ontetrahydrafutan 61cwdl 20 ammoNeatfen addigiing theTreastipn ouguse was aliewrsatoed

three ti t k the zinc d ti d._ Th i vated zi
st suspeNETBRS (ot G HeATe 5 e itk OF, i med A TSRS RSP BE(r o origany 5

1), ,and ' t i o at '
et ur S s SR ASG T 3w sk g e B Alpr it U634 BAES nffD.
dropwi se Wrhdracsen wiik@ine @hs §tie® fororhué-40°0d -30e0taad ahen acoled netTHAC st er

(2.22 g, 8.7 mml) in dry tetrahydrofuran (3 nl) over 2 min. The_ reaction
m xt ure wass0PGeat whichrtime the rex@tias @nikbre wds tagatedt Slenlysvith resplwian af ipdinat

25C. Th i i { di | d; Wi dar vy & - (8
o) and (08 o B ey B RE i b GO AR Lt bR g Bttioh
settle dov‘fhe(co%iihg batH'was f@RVea! end ¢RE tdatiiod Infisture was allowed to warm to 25°C

bi s(di benzyl i de.neacet_on%) Pal | adi um(0) (81 ng, 0.15 mmol) and, )
tri phenyl ph’bglphqt rreas(staged tor 1 h. The reaction mixture was then poured into a solution

consisting of a saturated aqueous ammonium chloride solution (90 mL) and ammonium

hydroxide (10 mL), and the organic compound was extracted into diethyl ether (3 x 50
mL). The combined organic extracts were successively washed with a saturated aqueous
sodium thiosulfate solution (1 x 100 mL) and a saturated aqueous sodium -chloride
20 solution (1 x 100 mL). The organic layer was dried over anhydrous magnesium sulfate,
filtered, and concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 20/1
hexanes/diethyl ether) afforded (E)-2-iod6-4-methyl-pentenoic acid methyl ester (2.23 g,
49%) as a colorless oil: EI-HRMS m/e calcd for C;H;,10; (M™) 253.9804, found 253.9805.

A mixture of zinc dust (1.71 g, 26 mmol, Aldrich, -325 mesh) and dry tetrahydrofuran (2
>s  ml) under argon was treated with 1,2-dibromoethane (0.28 g, 1.5 mmol). The zinc
suspension was then heated with a heat gun to ebullition, allowed to cool, and heated
again. This process was repeated three times to make sure the zinc dust was activated. The

activated zinc dust suspension was then treated with trimethylsilyl chloride (163 mg, 1.5

mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then



ng, 0.6 nmmol) in dry tetrahydrofuran (15 nL) was stirred at 25C under
argon for 10 mn and then treated with 4-bronophenyl nethyl sulfone (1.64
g, 7 mol) and the freshly prepared zinc conmpound in tetrahydrofuran. The

resul ti nﬂ/d)&tlﬁgl red solution was heated 10 at 50C for 24 E d{gﬁctlon
at e
&Ldfm

m xture en cooled to 25C and then poured into a aqueous
anmmoni um chl ori de solution (100 nlL), and2g8he organic corrp

extracted into ethyl acetate (3 x 50 nL) . The conbi.ned organic extracts
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water (50 ni) adextracte wi t h diet her L
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et hyl acet at nbi ned organi c | ayers were
sat ur at ed aquuecndsaqaemhsummmmm ddosdé soflitgon (1©m m(L);L@@d the)qrganit eempownd was

anhydr ous I d,
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“was sti 0C 30. -
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met hyl ene m&&t@ﬁ@oaﬂmhammpwmwzsm%mUN 2004 chloride (4 m) . The

clear solution was stirred for 10 min at OC and then allowed to warm

A solution of (E)-2-(4-(methanesulfonyl)-phenyl)-4-methyl-pentenoic acid methyl ester

(1.83 g, 6.48 mmol) in ethanol (35 mL} was treated with a IN aqueous sodium hydroxide
20 solution (15 mL). The solution was heated at 45-50°C for 15 h, at which time, thin layer
chromatography analysis of the reaction mixture indicated the absence of starting material.
The reaction mixture was concentrated in vacuo to remove ethanol. The residue was
diluted with water (50 mL) and extracted with diethyl ether (1 x 50 mL) to remove any
neutral impurities. The aqueous layer was then acidified with a 1N aqueous hydrochloric
25 acid solution, and the resulting acid was extracted into ethyl acetate (2 x 70 mL). The
combined organic layers were washed with a saturated aqueous sodium chloride solution
(1 x 100 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo
to afford (E)-2-(4-(methanesulfonyl)-phenyl)-4-methyl-pentenoic acid (1.6 g, 92%) as a
white solid: mp 179-182°C; EI-HRMS m/e calcd for C13H;604S (M-+H)" 269.0847, found
30 269.0858.

A solution of triphenylphosphine (1.11 g, 4.24 mmol) in methylene chloride (15 mL} was
cooled to 0°C and then treated with N-bromosuccinimide (755 mg, 4.24 mmol). The
reaction mixture was stirred at 0°C for 30 min and then treated with a solution of (E}-2-(4-

(methanesulfonyl)-phenyl)-4-methyl-pentenoic acid (655 mg, 2.12 mmol) in methylene



to 25C where it was stirred for 1.5 h. The reaction m xture was then
treated with 2- am nothiazole (636 ng, 6.36 nmol), and the resulting
suspension was stirred for 15 h at 25C. The reaction m xture was then
concentr acua to renove nethylene chloride, 5 and ue was
di luted ﬁ‘fﬂlh?&/ acetate (100 nL) and-a I N aqueous hydroc &ﬁ?oﬁkﬂam d
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Example 3

(E)-3-Cyclopentyl-2- (4—methanesulfonyl-phenyl)—N—thiazol-Z-yl—acrylamide

20

A mixture of aluminum chloride (412.65 g, 3.09 mol) in methylene chloride (1.11 L) was
cooled to 0°C and stirred until the solid material dissolved. The reaction mixture was then
slowly treated with ethyl oxalyl chloride (300 mL, 2.69 mol), and the resulting reaction
mixture changed from yellow to orange in color. The reaction mixture was then slowly
25 treated with a solution of thioanisole (300 mL, 2.56 mol} in methylene chloride (244 mL)

in small portions over 1 h. During the addition of thioanisole, the reaction temperature

was kept below 10°C. The resulting reaction mixture was allowed to warm to 25°C where



ethyl ester (481.67 g, 84% as a yellow liquid which was used without
further purification: E -HRMS mie calcd for CE | HF203S (M+) 224. 0507,
found 224.0500. A solution of iodonethylcyclopentane (129.38 g, 0.616 nol)

and tri pgﬁgéjlr{_glgfssphi ne io (161.54 g, 0.616 nol) in acet opb*,r;ﬁ,‘lmgﬁgfi% rrL)

was heat reflex for 9 d. The reaction m xture was
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The materi aly YashYdRfuran (494 mL) was cooled to 0°C and then treated slowly with a 1.0M
20 solution of lithium bis(trimethylsilyl)amide (309 mL, 0.309 mol). The bright orange
reaction mixture was stirred at 0°C for 1 h. The reaction mixture was then treated with a
solution of (4-methylsulfanyl-phenyl)-oxo-acetic acid ethyl ester (55.42 g, 0.247 mol) in
dry tetrahydrofuran (100 mL) in small portions. The resulting reaction mixture was stirred
at 0°C for 30 min and then allowed to warm to 25°C where it was stirred for 6 h. The
'25 reaction mixture was then diluted with water (500 mL), at which time, the reaction
mixture indicated a pH=11. The reaction mixture was adjusted to pH=6 with a 10%
aqueous hydrochloric acid solution and then allowed to sit at 25°C overnight. The
reaction mixture was concentrated in vacuo to remove tetrahydrofuran and then diluted
with diethyl ether (1 L). A solid began to precipitate, and the reaction mixture was allowed
30 to sit at 25°C for 1 h. The solid was filtered and washed well with diethyl ether. The
resulting two-layer filtrate was transferred to a separatory funnel, and the layers were
separated. The aqueous layer was further extracted with diethyl ether (1 x 500 ml). The
combined organic layers were washed with a saturated aqueous sodium chloride solution

(1 x 500 mL), dried over sodium sulfate, filtered, and concentrated in vacuo. Purification



wi t hout further separation and characterization. 5 A solution of the

I soneric mxture of 3-cyclopentyl-2-(4- nethyl sul fanyl -phenyl)-acrylic

acid ethyl ester [58.93 g, 0.203 nol, (E):(2) = 1.44:11 in formc acid (203
m.) was cooled to OC and then sIowa treated with a 30% agqueous hydrogen

per oxi de VEQPUHh (62.2 L, 0.609 nol). The reaction mx?%’@%ﬂ% tirred

at 0OC for 30 mn then aIIovved to warmtos; 25C where it FﬁtUNr qfor 2 h

The reaction m xture was cool ed back to OC and then 10 slowy treated with
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m xture of (E):(2Z) isoners. The materi al vvas used without further
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and 30 jshea n&sil ﬁlmlresbﬂ(rﬂ)yzmanh@at The htatiab Qiak usaalentheﬁufuﬁ'ihlagpuﬂﬁ&a@o&m id
surrounded a li ellow liquid of ethyl acetate was allowed to cool
to 25C. Th@“i@?@?f%&é‘?f\‘lltered to afford pure

(E) - 3-cycl opentyl - 2- (4- net hanesul fonyl - phenyl) -acrylic acid (41.18 g, 69%
as a Wwhita sshitiodl: ofrthe is30{2ri2 @@ ur&lof HRl}oﬂopdtﬂerﬁi-KQ-dnétbdnesﬂﬂcﬁiyﬂﬁMﬁl)(M))ﬁc

294. 0926, ch1<&I egmyl es% P6%2012 g,\ﬁgog 414%%) (Z% = 1.63:1] in methanol (504 mL) was treated

with a IN aqueous sodium hydroxide solution (423 mL, 0.423 mol). The reaction mixture
20 was stirred at 25°C for 20 h, at which time, thin layer chromatography indicated the
presence of starting material. The reaction mixture was then concentrated in vacuo to
remove some of the methanol (300 mL). The resulting reaction mixture was heated under
reflux for 1 h, at which time, thin layer indicated the absence of starting material. The
reaction mixture was then concentrated in vacuo to remove methanol. The remaining
25 aqueous layer was acidified to pH=1 with concentrated hydrochloric acid and then
extracted with ethyl acetate (2 x 1 L). The combined organic layers were dried over
magnesium sulfate, filtered, and concentrated in vacuo to afford 3-cyclopentyl-2-(4-
methanesulfonyl-phenyl)-acrylic acid (62.58 g) as a cream solid consisting of a 16.2:1
mixture of (E):(Z) isomers. The cream solid was treated with ethyl acetate (200 mL), and
30  the resulting slurry was heated to a boil. The resulting white solid surrounded by a light

yellow liquid of ethyl acetate was allowed to cool to 25°C. The solid was filtered to afford
pure (E)-S-cyclopentyl-2-(4—methanesulfonyl—phenyl)-acrylic acid (41.18 g, 69%) as a
white solid: mp 200-202°C; EI-HRMS m/e caled for CsH 50,8 (M) 294.0926, found
294.0921. |



PCTI EPO0112612 1 5 JUN 2004 A solution of NN dinmethylformam de (17.5
m., 226.61 mmol) in dry tetrahydrofuran (420 nlL) was cooled to -25C under
a nitrogen atnosphere and then treated with oxalyl <chloride (18.8 ni,
215. 42 mml?). The sol ution becane turbid soon after the addition (?f t he
oxal yl cKQPYH216 The reaction nixture was all ovied to war 8?3'592 1lapon
warmng to 5 25C, gas evol ution began argund -20C, and Wniit i i
precipitated with increasing warm ng tenperatures. The reaction m xture

was stirred safuidaCofl RIN-URnfthPforbRIMUE I(MES IML,2226l611 fifncl) $0 PP it@rah9lrofidahe -
solids. The reaction m xture was then cool ed back to -25C and then treated

with a sol (420 eul)owas toelgdBp--25%y ohdgrentigtogen avnosphezreaduthen tgeateg ety bxalyl

-acrylic id,(41..18.0 0. 88 iL,n.dry tetra rof uran (30Q...10L) .over
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reaction mxture was allowed to warm 20 to 25C over a period of  3Q m n and

t hen stirraad solutieG thereartion mutueerwastiilewed trowammto 0°Cowbere dwas skiengd dosnhb.
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precipitate el1te was wa wth ethyl acetate until
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The tvvo-laéler filtrate was transferred 1o a separitory fun
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tetrahydrofuran, and the resulting r%S|du was dil uted .et hyl

_ | Wi cetate
(700 nl). Teeensgmbined dehanbwmyerler wafte \iBehsomplsic eadditian oy t%FF a‘2M

agueous Sog{n‘i’rmtmé%lgﬂﬁ&hﬁgnﬂ’é Jotktfors OT R feBRtidn3mit@@0vd¥ithen AllGAldoaleh to
aqueous sodium chloride Solution (1 x 200 nL), a 10% aqueous pot assi um

carbonat e 6% ovérdS thih usi@Dah itkjwatartdtta Nettuthatreastiagaeisige was allowed to warm
20 to 25°C over a period of 30 min and then stirred at 25°C for 1 h. After this time, the
reaction mixture was cooled to -25°C and then treated with a 1M aqueous citric acid

solution (250 mL), and the resulting reaction mixture was allowed to warm to 25°C. The
reaction mixture was filtered through a plug of celite to remove the precipitated solids.
The celite was washed well with ethyl acetate until the washings showed the absence of
25 product by thin layer chromatography. The two-layer filtrate was transferred to a
separatory funnel, and the layers were separated. The aqueous layer was extracted with
ethyl acetate (1 x 500 mL). The organic layer was concentrated in vacuo to remove
tetrahydrofuran, and the resulting residue was diluted with ethyl acetate (700 mL). The
combined organic layers were washed successively with a 2M aqueous sodium hydrogen
30 sulfate solution (3 x 200 mL), a saturated aqueous sodium chloride solution (1 x 200 mL),
a 10% aqueous potassium carbonate solution (4 x 200 ml), and a saturated aqueous
sodium chloride solution (1 x 300 mL). The organic layer was then dried over magnesium
sulfate, filtered, and concentrated in vacue. Flash chromatography (Merck Silica gel 60, 70-
230 mesh, 3/2 hexanes/ethyl acetate) afforded (E}-3-cyclopentyl-2-(4-methanesulfonyl-



sodi um chl oride solution (1 x 300 nL). The organic |l ayer was then dried
over magnesium sulfate, filtered, and concentrated in vacua. Flash
chromat ography (Merck Silica gel 60, 70- 230 nesh, 3/2 hexanes/ et hyl
acetate) afforded (E)-3-cycl opentyl -2-(4- nethanesulfonyl WO 01144216
PCTI EPOOM98134216 “33. 1 5 JUN 2004 phenyl)- Nt hi azol - 2- yPCREPW Bhi%e
(27.93 g, 53% as a white- solid: np 1723473C, FAB- HRNB%rrgeJUipqigz,d for
C18H20N203S2 (I\/H—|)+ 377.0993, found 377.0986. Exanp

(E)-3-Cycl anesul | 2P )N-tlazL. Yk e A
m xture of? OQ‘? r@ Igztl‘gaz?lr% Q i m‘flfo{%%l g,esgly/lc? PhY ’%i@ %Eﬁ)nﬁﬁg%aér‘wﬁ

t et r ahy dr oHRMS$ /& caled for wmaﬂzcasgm+m§ 377.88Befbund 377 8985.di br onoet hane
(0.94 g, 5 mmol). The zinc suspension was then heated with a heat gun to
ebullition, allowed to cool, and heated 10 again. This process was repeated
three tines to nmake sure the zinc dust was activated. The activated zinc
dust suspension was then treated with trinethylsilyl chloride (0.54 g, 5
mmol ), and the suspension was stirreBxdmple#5 nin at 25C. The reaction

m xture was then treated dropwise with a solution of cyclohexyl iodide (21
g, 100 mmol) i n(E}3-Cytiehexyhddahethamesulf@iylrghengdy-8N-tHibzali 2qyl-d2uylamidet he
addition, the tenperature rose to 60C. 15 The reaction mxture was then
stirred for 3 h at 40.45C. The reac m xture was then cooled to 25C and
diluted with dry tetrahydrofuran (6Q The stirring was stopped to

al l ow the excess zinc dust to settl (-g3 h). In a separate reaction
flask, a mxture of [lithiumchloride 8 Mo nmmol , predried at 130C
under high vacuum for 3 h) and cop cyafl dej(nﬁ 95 g, 100 mml) in dry
tetrahydrofuran (110 nlL) was stivgtedsFor Q0 M+ 20 at 25C to obtain a
clear solution. The reaction m xglfg was.cooled to -70C and then slowy
treated with the freshly prepared zi nc sol ution using a syringe After the
addition, the rea(t;tlogmxture was d warmto where jt was
stirred foft BIXHIEO ust§ 1634 s:ﬁ%web éfg!ié‘él a?&é.rﬂesabap%érybtstrkhndéoﬁm}dﬁand

then sl ow i @ededarBbi RvddBikdiydd uﬁﬁmo@QOcilB}cﬁn&ezhﬁ@ 0.99Q, mldoly. THe zinc

resulting reaction mxture was stirred for 15 at -70 25to-50C and t hen
sl owl y tresHsBEnsIPR fvag then heatghweh 4 Betrasn tyebudlivon, adlowedgp)cooh apdyheated

t et r ahy@dr Oh&HiRMhié Pfdcbls was rapleitBd tHiRe HRIFPES Afals Surk QHE ziftk du;t%sta&lva@ap Tﬂ ter
addition of _the iodine solution, the cooling ha was_ renmoved, and
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reaction nistivaied 7iaS d45Y BABENSIR Wamthen reats xl chlppde 40 156 rg, 25 h.
The reacti ﬁﬂngi'),)%tnlﬂrtﬁe mﬁeﬁsmgsoslﬂi&eeg fbpié) nﬁ‘n W%s%’ %jrgacn%% mixture was then

treated dropwise with a solution of cyclohexyl iodide (21 g, 100 mmol) in dry

tetrahydrofuran (30 mL) over 15 min. During the addition, the temperature rose to 60°C.
15 The reaction mixture was then stirred for 3 h at 40-45°C. The reaction mixture was then

cooled to 25°C and diluted with dry tetrahydrofuran (60 mL). The stirring was stopped to

allow the excess zinc dust to settle down (~3 h). In a separate reaction flask, a mixture of
lithium chloride (8.48 g, 200 mmol, predried at 130°C under Bigh vacuum for 3 h) and
copper cyanide (8.95 g, 100 mmol) in dry tetrahydrofuran (110 mL) was stirred for 10 min
20 at 25°C to obtain a clear so‘lution. The reaction mixture was cooled to -70°C and then
slowly treated with the freshly prepared zinc solution using a syringe. After the addition,
the reaction mixture was allowed to warm to 0°C where it was stirred for 5 min. The
reaction mixture was again cooled back to -70°C and then slowly treated with methyl
propiolate (7.56 g, 90 mmol). The resulting reaction mixture was stirred for 15 h at -70°C
25  to -50°C and then slowly treated with a solution of iodine (34.26 g, 135 mimol) in dry
tetrahydrofuran (30 mL), with the temperature kept at -70°C to -60°C. After addition of
the iodine solution, the cooling bath was removed, and the reaction mixture was allowed to

warm to 25°C where it was stirred for 2 h. The reaction mixture was then poured into a



PCT/ EPOO /12612 1 5 JUN 2004 sol ution consisting of a saturated agueous
anmmoni um chl ori de solution (400.n.) and amoni um hydroxi de (100 nli), and

t he organi c conpound was extracted into ethyl acetate (3 x 250 nL ). The
conbi ned orﬁani c_extracts were successively washed with a__saturated
aqueous SHRAPYMA%| osul fate solution (1 x 500 ni) and a sBEHERY g@queous 5
sodi um chl oride solution (1 x 500 ni) togyaphy (Merck Sililca 48 ,
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(5 mL) oveP9%)rmisna light ipmk oie ERAHRMSom/e chled foefheHalQr dM 052940 1300unthe
reaction rrh?qg{é% was then stirred at 40-45C for 1 h and then stirred
overni ght at . The reaction mxture was then diluted with dry 20

tetrahydrofuran (10 nlL), and the stirring was stopped to allow the excess
zi nc duét Aomixserel of zimtodust (2.6 gh30 mmola Aldspdy 2325 mestotandndryl tasihydpdfygan (3

dib lid | i . .
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m xture indicated the absence of starti nmat er i . 1he reaction m xture
e, Sockedmaonead e R At Lo wit bt 2 Lo Thisouen T Ty et
ctﬂholri de tsﬁlteh'ﬁe%i gaoﬁx%iggwﬁhga,solugad &hﬁ%@cﬁﬁ@h&ypm ﬂ?yﬂ@fci&&ﬁd’cﬁﬁteﬂérh (58 )
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20 tetrahydrofuran (10 mL), and the stirring was stopped to allow the excess zinc dust to settle

down (~2 h). In a separate reaction flask, bis(dibenzylideneacetone)palladium(0) (270 mg,
0.5 mmol) and triphenylphosphine (520 mg, 2 mmol} in dry tetrahydrofuran (25 mL) was
stirred at 25°C under argon for 10 min and then treated with 4-bromophenyl methyl
sulfone (4.23 g, 18 mmol) and the freshly prepared zinc compound in tetrahydrofuran.

25 The resulting brick red solution was heated at 50°C for 24 h, at which time, thin layer
chromatography analysis of the reaction mixture indicated the absence of starting material.
The reaction mixture was cooled to 25°C and then poured into a saturated aqueous
ammonium chloride solution (150 mL), and the organic compound was extracted into
ethyl acetate (3 x 100 mL). The combined organic extracts were washed with a saturated

30 aqueous sodium chloride solution (1 x 200 mL), dried over anhydrous magnesium sulfate,
filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400
mesh, 3/2 hexanes/ethyl acetate) afforded (E)-3-cyclohexyl-2-(4-methanesulfonyl-phenyl)-
acrylic acid methyl ester (5.79 g, 99%) as a low melting white solid: EI-HRMS m/e caled for
C17H204S (M*) 322.1238, found 322.1236.



acrylic acid nethyl ester (5.79 g, 99%9 as a low nelting white solid:
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nmml ), and the resulting suspension was stirred for d at 25C The
reaction mO&U6E. was concentrated in vacuo to renove rret hyl ene chI oride,
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t he aqueous | ayer was extract ed with et hyl acetate (1'x 100 nL). The
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chloride (20 mL). The clear solution was stirred for 15 min at 0°C and then allowed to

warm to 25°C where it was stirred for 1.5 h. The reaction mixture was then treated with 2-
20 aminothiazole (5.04 g, 50.3 mmol), and the resulting suspension was stirred for 2 d at
25°C. The reaction mixture was concentrated in vacuo to remove methylene chloride, and.
the residue was diluted with ethyl acetate (250 mL) and a IN aqueous hydrochloric acid
solution (150 mL). The two layers were separated, and the aqueous layer was extracted with
ethyl acetate (1 x 100 mL). The combined organic extracts were successively washed with a
25 saturated aqueous sodium bicarbonate solution (1 x 150 mL) and a saturated aqueous
sodium chloride solution (1 x 250 mL), dried over anhydrous magnesium sulfate, filtered,
and, concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh,
8.5/1.5 to 3/2 hexanes/ethyl acetate) afforded (E)-3—cyclohexyl—z-(4-methanesu1fony1—
phenyl)-N-thiazol-2-yl-acrylamide (2.8 g, 42%) as an amorphous solid: mp 167-169°C; EI-
30 HRMS mf/e calcd for CisH2035; (M) 390.1072, found 390.1073.
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15 dry tetrahydrofuran (110 mL) was stirred at 25°C under argon for 10 min to obtain a clear

The_remai ning portion of the

deg dngpwi se while controlling the
af e ~Yadpli tion, thé solution was
dry getr drofuran (80 nL). In a

solution. The reaction mixture was cooled to -70°C and then slowly treated with the
freshly prepared cycloheptylmagnesium bromide. After the addition, the reaction mixture
was allowed to warm to -10°C where it was stirred for 5 min. The resulting reaction
mixture was again cooled back to -70°C and then treated with methyl propiolate (7.57 g, 90
20 mmol). The reaction mixture was stirred for 15 h at -70°C to -50°C and then slowly
treated with a solution of iodine (34.3 g, 135 mmol) in dry tetrahydrofuran (30 mL), with
the temperature kept at -70°C to -60°C. After addition of the iodine solution, the cooling

bath was removed, and the reaction mixture was allowed to warm to 25°C where it was
stirred for 2 h. The reaction mixture was then poured into a solution consisting of a
25  saturated aqueous ammonium chloride solution (400 mL) and ammonium hydroxide (100
mL), and the organic compound was extracted into ethyl acetate (3 x 200 mlL). The
combined organic extracts were successively washed with a saturated aqueous sodium
thiosulfate solution (1 x 400 mL) and a saturated aqueous sodium chloride solution {1 x

400 mL). The organic layer was then dried over anhydrous magnesium sulfate, filtered,
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prepared zinc compound in tetrahydrofuran. The resulting brick red solution was heated

20 at 50°C for 24 h. The reaction mixture was cooled to 25°C and then poured into a
saturated aqueous ammonium chloride solution (150 mL), and the orgénic compound was
extracted into ethyl acetate {3 x 150 mL). The combined organic extracts were washed with
a saturated aqueous sodium chloride solution (1 x 300 mlL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck

25 Silica gel 60, 230-400 mesh, 4/1 to 1/1 hexanes/ethyl acetate) afforded (E)-3-cycloheptyl-2-
(4-methanesulfonyl-phenyl)-acrylic acid methyl ester (6.01 g, 99%) as a viscous yellow oil:
EI-HRMS m/e caled for C1sH2404S (M) 336.1395, found 336.1395.

A solution of (E)-3-cycloheptyl-2-(4-methanesulfonyl-phenyl)-acrylic acid methyl ester
(6.01 g, 17.8 mmol} in ethanol (65 mL) was treated with a 1N aqueous sodium hydroxide
30  solution (55 mL). The solution was heated at 45-50°C for 15 h, at which time, thin layer
chromatography analysis of the reaction mixture indicated the absence of starting material.
The reaction mixture was concentrated in vacuo to remove ethanol. The residue was
diluted with water {100 mL) and extracted with diethyl ether (1 x 150 mL) to remove any

neutral impurities. The aqueous layer was then acidified with a 1N-aqueous hydrochloric



30 solution (55 nL). The solution was heated at 45-50C for 15 h, at which
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were successively washed with a saturated aqueous sodium bicarbonate solution (1 x 250
mL) and a saturated aqueous sodium chloride solution (1 x 200 mL}), dried over anhydrous
20 magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 230-400 mesh, 5/1 to 3/2 hexanes/ethyl acetate) afforded (E)-3-cycloheptyl-2-
(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide (2.7 g, 43%) as an amorphous
solid. This compound was dissolved in acetonitr_ile (~55 mL) and stored overnight at 25°C.
The solids were collected by filtration and washed with acetonitrile (5 mL} to obtain (E)-3-
25 cycloheptyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide (2.1 g, 33%) as a
crystalline solid: mp 163-165°C; EI-HRMS m/e caled for CyoHxN2055; (M") 404.1253,
found 404.1251.
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15 tetrahydrofuran (40 mL) was stirred at 25°C under argon for 10 min to obtain a clear
solution. The reaction mixture was cooled to -70°C and then slowly treated with the
freshly prepared cyclooctylmagnesium bromide. After the addition, the reaction mixture
was allowed to warm to -10°C where it was stirred for 5 min. The resulting reaction
mixture was again cooled back to -70°C and then treated with methyl propiolate (3.02 g, 36

»n  mmol). The reaction mixture was stirred for 15 h at -70°C to -50°C and then slowly
treated with a solution of iodine (15.22 g, 60 mmol) in dry tetrahydrofuran (15 mL), with
the temperature kept at -70°C to -60°C. After addition of the iodine solution, the cooling
bath was removed, and the reaction mixture was allowed to warm to 25°C where it was

stirred for 2 h. The reaction mixture was then poured into a solution consisting of a

saturated aqueous ammonium chloride solution (200 mL) and ammonium hydroxide (50

ta
(v1]

mL), and the organic compound was extracted into ethyl acetate (3 x 100 mL). The
combined organic extracts were successively washed with a saturated aqueous sodium
thiosulfate solution (1 x 200 mL) and a saturated aqueous sodium chloride solution (1 x

200 mL). The organic layer was then dried over anhydrous magnesium sulfate, filtered,



WO 0144216 PCT/ EP00/ 12612 - 40 .1 5 JUN 2000 and concentrated in vacuo.
Bi ot age chronmat ography (FLASH 40M Silica, 2011 to 10/1 hexanesl di et hyl
ether) afforded (E)-3-cyclooctyl-2-iodo-acrylic acid nmethyl ester (5.04 g,

43% as fless oil: EI-HRVE me calcd for C12H19102 430,
f ound 32?0%%'3 A m xture of zinc dust (1.3 g, 20 nmol, A? lﬁlﬁ %551325 mesh)
d

and dry tetrahydrofuran (3 s nL) under.4ar.gon was treate
1, 2-di bronoet hane (0.38 g, 2 nmmol ). The zi nc suspensi on was then heated
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Zi nc conpoun |n tetra ur an. e resulting brick red solution was

heat eg 10 attréaG@ droprd with a hﬂumﬂaof (B r-aycdaastid-2nedoastilisdcidometyl estet (BRan
pour e |nt0

3 ri and
Phe. organite 1§ atmoiih GELAGIRR (ARELOUTIOINAL (H: Babd Bhuliopalike
conbi ned QtigRAIaE 40X45PATLS 1 ILim mmﬁ&ewotvhnaghtmuafat édheaqammusmsmdieuWS
chl oride sol utjion (1 [ nagne

. 200 d
Tl Cer g, tBemICBEHASHEr roteHmIaBes (Paion o hr e B EBreoRRA i Aleh f1Es
gel 60, 23Q:400 ziRShdusfliot Gethlel cttﬁ%ﬁn es? EIhDI.y | ﬁﬁa At egpaddtko rrétﬁﬁon flask,

E
P
D tidl B8y celifflofinth L) fas il 8Pk diderdfoftop 20 oty

- 2-(4- (et acry aC|d met hyl ester

mnlm % in (eidalaﬁmh t(a&mmthmbramqmeayn nmetHyI aulfdnea@w@ogs9 oo mmdydnecfxqshhr
sol uti on

time, thi rPwag% z %Qgﬁ%goﬁé?llg@ﬂmaﬁﬁd%%}agd e ?@ﬁ@&bﬂ&! st wi¥Hahed

tim dgraphy anal ysi's o Feaction mxture
i ndi cat ed jthepeabgeraeh of Thd a&dtitng niRERE ivads. cooled to 25°C and then poured into a

20 saturated aqueous ammonium chloride solution (100 mL), and the organic compound was

extracted into ethyl acetate (3 x 75 mL). The combined organic extracts were washed with a
saturated aqueous sodium chloride solution (1 x 200 mlL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 230-400 mesh, 4/1 to 1/1 hexanes/ethyl acetate) afforded (E)-3-cyclooctyl-2-

25  (4-{methanesulfonyl)-phenyl)-acrylic acid methyl ester (2.85 g, 90%) as a light yellow
semi-solid: EI-HRMS m/e caled for CioH604S (M™) 350.1552, found 350.1554.

A solution of (E)-3- cyclooctyl -2-(4- (methanesulfonyl) phenyl)-acrylic acid methyl ester
{2.82 g, 8.05 mmol) in ethanol (30 mL) was treated with a 1N aqueous sodium hydroxide
solution (20 mL). The solution was heated at 45-50°C for 15 h, at which time, thin layer
30 chromatography analysis of the reaction mixture indicated the absence of starting material.
The reaction mixture was concentrated in vacuo to remove ethanol. The residue was
diluted with water (100 mL) and extracted with diethyl ether (1 x 75 mL} to remove any
neutral impurities. The aqueous layer was then acidified with a 1N aqueous hydrochloric

acid solution, and the resulting acid was extracted into ethyl acetate (2 x 100 mL). The



The reaction m xture was concentrated in vacuo to renove ethanol. The
residue was diluted with water (100 nmL) and extracted with diethyl ether
(1 x 75 nmL) to renove any neutral inpurities. The aqueous | ayer was then

acidifi edeotjm 1IN aqueous hydrochloric acid solution, ;ul t| ng

acid was Sxtracted into ethyl acetate (2 x 100 nmL). The (ﬁ

PCT/ EPOO 12612 1 5 JUN 2004 conbi ned orggpi.c | ayers were

sat urat ed- aqueous sodi um chloride solution (1 x 150 ni), dried over
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met hyl ene | orj.de S  Ccop 0 entre

N- br onosuc dight Yﬁlﬂﬂsell‘?ﬁ %R% BCd%qfléwH@gl‘g?Mn 3%%%%%’%&?3&1?’?9 ed at

OC for 30 mn and then treated with a solution of (E)-3-cyclooctyl-

2- (4- (med h%e@mlaﬁaykﬁpm?@mbkpmyiog:g,asmmw; i845ethyldhedidridel (25MRLNWagNe
chloride (10 nlL). The clear solution was stirred for 15 mn at OC and then

al | owed t o opalednte 8°Q @l tEntheated Wwith Wakromdaspr@ningide (1.4% gh8 nihel).r Ehe reastion

m xture was then treate m.not hi,azol e (1. . 1.2 and the
resul ting éﬁ’é‘f%ﬁé"ﬁ‘ﬁﬁ“\?\ﬁiﬂatﬁ H}Preﬁoa @fs]ﬁieatt“’fffé "f'ﬁé%f’]é'é’ef‘irgﬁg %ic%aﬂ?cé}qwa

t hen concentatRahhdbsMasHB-pRenyDra¥Ricieid Wl 23;, ahhaidiffh mRflyldnbhlierledue
was dil ut ed(ﬁth etﬁ ace{JathB loyglcrrL) headnd } I N aqugous Eq’drochl Ol’lg acid

sol uti on ( X0D). fi’h)r cleatT: mummwnaygr@;l foenlé m@pﬁrﬁhﬁe@d ted alpeedtpiweus to G
was extyactad vith el (RGRIRT Pl footichonROUIIN)gs A0S LENINLARD QLA Grole

extract S ve y Washe a sa ura agueous

bi car bonat g13q), llﬁlrﬁ):lﬂo()laﬁﬁ RO ebilLtin@ Bibpansiai waam@lecamtepasltagm UThe héRfibAe
solution (1 x 100 nmL), dried over anhydrous magnesi um sul fate, filtered,

and concentmituse was thep seneentiateddn verw dpratraeyeApeiyient chleride, andthegasidge was

230- 400 nmesfuted/vith &hy?’l/ #eraREPIBNRT) GhA Y I NaLRks Sy d@&étﬂéﬂ@ﬁcm solutxon(lOO mL.).
(E)-3-cycl ooctyl - 2-( - met hanesul fon¥ll - phenyl ) - N—t hi azol é‘ll’ acryl am de

(1.22 g, 73bhe tye layeranere seRATated.Anddthe Eﬂuquﬁ/B‘Yﬁ*f ‘efawrtﬁa&tqdow

(M) 41§s 135%5111L)f qHe QOﬁi)&ea%ﬁéamgé&Fm{s%e?e gll:&esswely washed with a saturated aqueous
-N-(5-Brono-thiazol -2-yl)-3-cycl open

t
(4- met hane%ﬁ%%@mﬁgﬁl 5(113@913, |(hrﬁ ag&' Q@)Aa%gpgﬁ%ramql aqueous sodium chloride
(B) - 3- cycl agiibyl(1 2106 B! baaesH: AR roR @AYk esiuth EAZ Hireded) bnd concentrated

in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 5/1 to 3/2
hexanes/ethyl acetate) afforded (E)-3-cyclooctyl-2-(4-methanesulfonyl-phenyl}-N-thiazol-

20 2-yl-acrylamide (1.22 g, 73%) as an amorphous solid: EI-HRMS m/e calcd for
Ca HaN203S; (M*) 418.1385, found 418.1385.

Example 7

{E)-N-(5-Bromo-thiazol-2-yl)-3-cyclopentyl-2-(4-methanesulfonyl-phenyl)-acrylamide

H
¥
0
~ O - S
’IS\\ Br

A suspension of (E)-3-cyclopentyl*Z-(4-rnethanesulfonyl-?henyl)-N-thiazol—Z—yl-
acrylamide (prepared in Example 3, 0.44 g, 1.17 mmol) and N-bromosuccinimide {0.20 g,

1.17 mmol) in carbon tetrachloride (4 mL) at 25°C was treated with benzoyl peroxide

(14.17 mg, 0.058 mmol). The resulting reaction mixture was heated to 90°C where it was




acrylam de (prepared in Exanple 3, 0.44 g, 1.17 mmol) and
N- br omosuccinimde (0.20 g, 1.17 mol) in carbon tetrachloride (4 nL) at
25C was treated with benzoyl peroxide (14.17 nmg, 0.058 nmmol). The
resul ti n% reaction m xture was heated to 90C where it MSP% ;1-§¢_216
PCT/ EPOOWRHHH21645. 1 5 JUN 2004 stirred overnight at this %e} ure. The
reaction m xture was all owed to cool to_%;_c and t hen concgrfi rlafe@litn
vacuo. The residue was dissolved in ethyl acetate (50 nL). The organic
phase was t.hen wash ifh water (1 50 m.) and t Uka ium
Chior i de. SHRGRSREaLA g b &b s reflronnlis e IRLES GG e
filtered, aaddhén condenttbtedtindadud. VEIGURsidBE @tad Gissolved irnéthdlr stptaye (SOLIABH PHM
Silica, 4/1 tq 1{11 hexgnesl el_%layl_ﬁcet at g) g(f)f de(%1 d di
(E) - N- ( 5- IEERIC PRasg Mgs-t gl.‘g/]w)ag _CW d‘f?é‘?ft | X _(lgli) and a saturated aqueous sodium
rzrgtz hgggsé u'cfl'Elgﬂ'ldel' Mﬂﬁbﬂé Xt &C5Y sl deied 1dver ranhyddy rasgrskiuie sulfité, diltenal, and

- : anple 8 to A -
(E) - 3- Gy cloopesitiated ip avasugyi ¢ RHIRee sheomriesrent ESh M slispad idocH i A
m xture ofheahnidieyn Chtastede {fidided O(E)LRE(506rofieR thiadol 2nt)-Bitydlopernyll D(4de
(105 nL) was cooled to 5C and stirred until the solid material dissolved.
The react imethaesuliorylyphenyl}-aenlamide ol 46 meetd%basiwhite sebd:ipp 20%3P51C-chl ori de
(8.1 nmL, 88.24 mol ), and the resulting 15 reaction mxture was stirred at
5C for 30 mn. The reaction mxture was then slowy treated with
1, 2-di chl or obenzene (12.35 g, 84.04 mmol ). The resulting reaction m xture
was allowed to warmto 25C where it was stirred for 6 h. The reaction
m xture was then stored at OC for 15Exgmpled reaction mixture was slowy
poured into ice/water (400 nL). The |ayers were shaken and separated. The
aqueoudo| ayer was(Ef)b'ﬁr@M@P@le?a(:%‘édlqm?q?'lﬁ@nﬁﬁtm’}h@ﬁ@'%ﬁﬁ‘%ﬁf}’]a@“?q X 200
m.). The conbined organic | ayers were washed with a saturated aqueous
sodi um bi carbonate solution (1 x 200™nL) and water (1 x 100 nmL), dried
over magnesium sul fate, filtered, @ concgntrated in vacuo. Flash
chromat ography (Merck Silica gel 60 3 00 nesh, 911 hexanes/ et hyl
acetate) afforded (3, 4-dichloro- phe nyl -ok}o -ggetic acid nethyl ester
(0.78 g, 4% as a yellow solid: S e HRVS nfe cal cd for
C9HSC1233 (M) 231.9694, found 23 9. A su?rg@on of cycl opentyl net hyl
tri phenyl phosphoni um i odi de (pgEepgared”in EQarrpI 3, 3.95 g, 837 mol) in
dry tetrahydrofuran (10 nL) was coolied to OC and then treated WO 01/ 44216
PCT/ EP00/ 12612 c

A mixture of aluminum chloride (16.81 g, 126.05 mmol) in methylene chloride (105 mL)
was cooled to 5°C and stirred until the solid material dissolved. The reaction mixture was
then slowly treated with methyl oxalyl chloride (8.1 mL, 88.24 mmol), and the resulting
15 reaction mixture was stirred at 5°C for 30 min. The reaction mixture was then slowly
treated with 1,2-dichlorobenzene {12.35 g, 84.04 mmol). The resulting reaction mixture

was allowed to warm to 25°C where it was stirred for 6 h. The reaction mixture was then

stored at 0°C for 15 h. The reaction mixture was slowly poured into icefwater (400 mL).

The layers were shaken and separated. The aqueous layer was further extracted with
20 methylene chloride (1 x 200 mL). The combined organic layers were washed with a

saturated aqueous sodium bicarbonate solution (1 x 200 mL) and water (1 x 100 mL),

dried over magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography

(Merck Silica gel 60, 230-400 mesh, 9/1 hexanes/ethyl acetate) afforded (3,4-dichloro-

phenyl)-oxo-acetic acid methyl ester (0.78 g, 4%) as a yellow solid: mp 58.2-63°C; El-
25 HRMS m/e calcd for CsHsCl:Os (M) 231.9694, found 231.9699.

A suspension of cyclopentylmethyl triphenylphosphonium iodide (prepared in Example 3,
3.95 g, 8.37 mmol) in dry tetrahydrofuran (10 mL) was cooled to 0°C and then treated



-43- 1 5 JUN 2 W dropwse with a 1. OM sol uti on of sodium
bis(trinmethylsilyl)amde (8.4 nL, 8.37 mmol). The bright orange reaction
m xture was stirred at OC for 45 mn. The reaction m xture was then

treated wobisesp! ution of (3, 4-dichloro-phenyl)-oxo- acetp@r,ﬁpdogzgﬁgt hyl
ester (1.30 g, 5.58 nmol) in tetrahydrofuran (4 nmL). The resh g@%
Fr for 64

reaction mxture was 5 all owed to war m-t43 -25C where it wab %
h. The reaction m xture was then concentrated in vacuo to renove
t et rahydr oduepwise viltea rleﬁi\'rf calutive f dodivmebis(trintethyddlyhahide0(8.41hiL, BT tiinend).

extracted i eth et her 200 n c I er was drjed over
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f 4 h. Th t d o
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I aéer hwas é.lChldl’({ pgdxyﬂpaqay]rzacvd trietlteyl t&ﬂéﬁz (gquécllg% 49hMoh"squﬂllow ail &ﬁnsditlﬁgldﬁhl on
then extracted w acet a X

o gant ¢ 1 Sy e STBHES | BB CAY SPTERt, LTI O, MRS a0, SER DR ied

i n  vacuo. sephasibn ahd ehmhaeriapby. (Merck Silica gel 60, 70-230 mesh, 1/1

hexanes/ et hyl acetate) afforded pure

E) - 3- I I 3, h 20
R e ol e B D g S T Ee
f ound 284nﬁ817frD£st2:5 (B21slobngt i20M mfnd, E{)E)iGZ,) = 4.5:1] in tetrahydrofuran (3 4 mL) was
I t d h 7 ), O
benzof rrasbrated yEthENT NP RisBHE Bk B slfe Rlish ot sBRosphare Piod e
ng, 0.29 rrféa&)on mietut NV itic fed it 089 (ﬁirhM! RAhAehdnlB&itdd u@de??refrqmspr&r 4 A. dihe
N, N dinethylformamde (1.3 nlL) was stirred at 25C for 15 mn and then

treated w tdaction miitoot Wasdbiwed (t6 Lo WQZS"G B2 them cpocedtretedggulatinty resaaite on

I Xt da 5C 30 .f Th th
Concent r at BFEORRRS, TB° Fenmvies Raoubl et W FoF Mt $10g e e
t hen di | ut edrotlilbrietabid sohadrabed tH&ED extrgctedTnéth ethglasiecatd {9 ex 1M8nlbhsl‘i§h}b

wth a 10% arﬁfil%gél Sc»rg;}/nqg ?&Qxl'sovl;'elrg cﬁ'f:elddovselg sggllugnn svgl%ate, t:hterecin' gﬁd concentrated in

vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 1/1 hexanes/ethyl acetate)
afforded pure (E)-3-cyclopentyl-2-(3,4-dichloro-phenyl)-acrylic acid (205.4 mg, 26%) as a
white solid: mp 119-120°C; EI-HRMS m/e calcd for CisH,4Cl0, (M') 284.0371, found
284.0370.

25 A solution of (E)-3-cyclopentyl-2-(3,4-dichloro-phenyl)-acrylic acid (73.9 mg, 0.26
mmol), O-benzotriazol-1-yl-N,N,N’N'tetramethyluronium hexafluorophosphate (108.1
mg, 0.29 mmol), and N,N-diisopropylethylamine (136 pL, 0.78 mmol) in dry N,N-
dimethylformamide (1.3 mL) was stirred at 25°C for 15 min and then treated with 2-

aminothiazole (51.9 mg, 0.52 mmol). The resulting reaction mixture was stirred at 25°C
30 for 21 h. The reaction mixture was then concentrated in vacuo to remove N,N-
dimethylformamide. The residue was then diluted with ethyl acetate (100 mL). The
organic layer was washed with a 10% aqueous hydrochloric acid solution (1 x 100 mL), a
saturated aqueous sodium bicarbonate solution (1 x 100 mL), and a saturated aqueous

sodium chloride solution (1 x 100 mL). The organic layer was dried over sodium sulfate,



sat urated aqueous sodi um bi carbonate solution (1 x 100 nL), and a saturated
aqueous sodiumchloride solution (1 x 100 nmL). The organic |ayer was dried
over sodium sul fate, WO 01/44216 PCT/EP0OO/ 12612 -44- 1 5 JUN 2004 filtered
and concefh bpigds i n vacuo. Flash chronmat ography (Merck Sipegmpaitize0,
70-230 nesh, 4/1 hexanes/ethyl acetate) afforded two isoqegiﬁjpnﬂgucts.
The hi gher Rf product corresponded to {i4-desired product! ef 7004

(E) - 3-cydopentyl - 2- (3, 4-di chl oro- phenyl )-N- thiazol-2-yl- acrylam de (15.3
mg, 16%), fisakdbed cascentnatedt &, vasaxy Fhoh ichromuogiaphp (Metk SificHBMSS0, 170e23@al cd

f Cl7H1 Mt 66. 03Q0,. f d 366. 0360. X
(8- 2 (A cmeth RNt A AR Ko R Produ AP Bigher Ryprodyct
il or 0f Of . CLop L) Cunder ot GO wa o0l e L e s hen tr oated it gpwi s
with a sol ﬁweh?-z%-aerﬂﬁyrid%&laﬁ- mge 6% igelated s apwhite, wagy sglidngp)o7r39° B

chl orof gr /Mcdf@?@.#ﬁﬁ]&ﬁ@s{fowsﬁ)ﬁé@sfoﬁﬁ&56@6&6@! 0C for 30 nmin

and then treat elé] dropwi se 'w a solut’ion of 2-chlorothioanisole (25.0 g,
156.5 nmmol) in chloroform (120 nL). The resulting reaction m xture turned
red in color. The 15 reaction m xture was allowed to warmto 25C where it
was stirred for an additional 3.5 h. The reaction mxture was then slowy
qguenched with water (500 niL), and upopy kbion of the water, the reaction
m xture turned yellow in color. The resulting solution was then extracted
wi t h chl or of(g§-mB3CHMorP4-Methanktb@ feyBphEeyIph &o?@r&ﬁmi-tﬁ@azﬁllgf 1- s e lattide

sul fate, fi(l'ger(ed and concentrat ec}g?n l?/};a{:lu%.? ash chromat ograg?]}y (Mer ck
Silica gel 60, 230-400 20 nesh, 80/ exanes/ et hyl acetate) afforded _
(3-chl or 0- 4- net hyl sul f anyl - phenyl ) -Oxo-} acetic acid ethyl ester (31.37 g, .
77% as a yellow oil. A suspension - entyl met hyl tri phenyl phosphi ne

i odide (prepared in Exanple 3, 725 ng, ]53 gnol ) in tetrahydrofuran (10
m.) was cooled to OC and then treat Wi N solution of. sodium
bis(trinmethylsilyl)anmide in tetgahydroffuranj(2. 34 , 2.14 25 mmol ). The
resulting red reaction m xture wa iHred @t 0G+or 45 mnutes and then
slowy treated with a sol uti o=

(3-chl oro-4-net hyl sul fanyl - phenygp; ogp-acetic acid ethyl ester (355 ng,
1.37 mol ) in tetrahydrofuran (5 nL). The reaction m xture was warmed WO

01/ 44216 PCT/EPOQ 12512 -45_.1 5 Jute 2004 to 25C where It s stirreq for
20 h. TRe fPewdytigsnohplemipemglondeiyid st wmreel) at Fore%mm?m mL} under

argon was cooled to 0°C and then treated dropwise with a solution of ethyl oxalyl chloride

(18.7 mL, 167.5 mmol) in chloroform (120 mL). The reaction mixture was stirred at 0°C
for 30 min and then treated dropwise with a solution of 2-chlorothioanisole (25.0 g, 156.5
mmol) in chloroform (120 mL). The resulting reaction mixture turned red in color. The

15 reaction mixture was allowed to warm to 25°C where it was stirred for an additional 3.5 h.
The reaction mixture was then slowly quenched with water (500 mL), and upon addition
of the water, the reaction mixture turned yellow in color. The resulting solution was then
extracted with chloroform (3 x 50 mL). The organic phase was dried over sodium sulfate,
filtered and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400

20 mesh, 80/20 hexanes/ethyl acetate) afforded (3-chloro-4-methylsulfanyl-phenyl)-oxo-
acetic acid ethyl ester (31.37 g, 77%) as a yellow oil.

A suspension of cyclopentylmethyl triphenylphosphine iodide (prepared in Example 3, 725
mg, 1.53 mmol) in tetrahydrofuran (10 mL) was cooled to 0°C and then treated with a
1.0M solution of. sodium bis(trimethylsilyl}amide in tetrahydrofuran (2.14 mL, 2.14
25 mmol). The resulting red reaction mixture was stirred at 0°C for 45 minutes and then

slowly treated with a solution of (3-chloro-4-methylsulfanyl-phenyl)-oxo-acetic acid ethyl

ester (355 mg, 1.37 mmol) in tetrahydrofuran (5 mL). The reaction mixture was warmed



m.) and extracted with diethyl ether (3 x 25 nL). The conbi ned organic
| ayers were dried over sodiumsulfate, filtered and concentrated in vacuo.
Bi ot age chromatography (Flash 12M Silica, 80120 hexanes/ et hyl acetate)

af f or dedyds or o- 4- met hyl sul fanyl - phenyl )-3 s cyclo ylic acid
et hyl ester ’?ﬁ%h}g ng, 60% as a yellow oil consisting of a i’ooﬁih re of

(B): (2) isonmers. The isonmeric mxture wagsused w thout futt IUNS ration
and characterization. A solution of the isomeric m xture of .
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ester [100 ng é ela'& I n et hyl ene lorid
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af f orded EE'S gm ) 9o- 4- et hanesul f onyl - phenyl ) - 3-cycl opentyl -acrylic acid
et hyl est eF % 86% as a colorless oil consisting of a 2:1 mxture of
(BE): (2) isoners. The i someric mxture was used wi thout further separation
and char acfepluti@niod theAsayotrin monursfof 2HE- hdenoet-methyilsul fan d-gifenyl)-3-cyclopentyl-

st or [ 0oL FiRAGE Mide VD nf) O i, (EREY L Z2HM e ERY ChibriBE (S !
Wi th a ol whi esvlef topiFCamdi then bryabed xtidhe3 -8 operaxgbenzoflacid80Ps fradeelermg.3. 7

nm). The yellow solution was stirred for 3 h at 25C and then concentrat ed
in vacuo t6.729 emwob. tThe mseadtomomixtTreewaestinred ﬂgoéhfcecﬁmhl anyk thenediluged withi ed

t H=2 t.h I | 0 d_t tr d
wbt b et iy PR RAHECES LS AS Al 3Ra8 B8 UhiBR A0 ol ARN.RH AR

t hen dri edsediem @datinam sshiti‘oat(é x ¥ inﬂ,aeaedaamlratcd)mmous sx;Edeml qinlaradmalutiémas h
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ceetare ol (ERYombE FHe Sliahfaflf el Hrie PSP R et Richied IVBRER |t
phenyl ) 153- eyaboBivtagd elaomtqucapdm (&laéwi&M}llca%ﬂﬂ@'é%ansslethel Eelfatg rafioydegls a
white f 6 f

320, 0628, 34K RAP ot Pt Beiftofifl sy Bl ldety Pacsplicd i) Sl i, (0l

met hyl ene 86%)ré deol@ﬁessrbﬂ comssting@bhb @d mixt@€ ohith): (ﬂ)mnﬂmvﬂ‘ he mwmau@mlxﬁptd}
Bl_cbtrj(r)r[r?lsuf%}ém?mag‘ﬁ%) pnxnﬂ-{er??aﬁatmoan)dchIQ@tenEﬁi”‘o%t ion mxture was stirred at

honogeneous. The resulting |ight
purple reaction m xture was then treated W|th (E)-2-(3-chl oro-4-
met hanesul orsplutpmernf] Yheé3-isgroknp entixtheea cofy 12 G- ddom-4-bithangsul®ngbphenyl)y3- and

the reags | pclopentyl-acryllc acid ethyl ester [500 mg, 1.40 mmol, (E):(Z) = 2:1] in ethanol (16 mL)
was treated with a solution of potassium hydroxide {393.6 mg, 7.00 mmol) in water {3.7
ml). The yellow solution was stirred for 3 h at 25°C and then concentrated in vacuo to
remove the ethanol. . The remeining aqueous laver was acidified to pH=2 with a IN
aqueous hydrochloric acid solution and then extracted with methylene chloride (3 x 15

mL). The combined organic layers were then dried over sodium sulfate, filtered and

a
Ut

concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 75/25
hexanes/ethyl acetate plus 1% acetic acid) afforded (E)-2-(3-chloro-4-methanesulfonyl-
phenyl)-3-cyclopentyl-acrylic acid (458 mg, 99%, 95% is the E isomer) as a white foam:
FAB-HRMS m/e caled for CysH;7ClO,S (M+H)" 329.06 14, found 329.0628.

30 A solution of triphenylphosphine (120 mg, 0.46 mmol) in methylene chloride (5 mL) was
cooled to 0°C and then slowly treated with N-bromosuccinimide (92 mg, 0.52 mmol). The
reaction mixture was stirred at 0°C until the reaction mixture became homogeneous. The

resulting light purple reaction mixture was then treated with (E)-2-(3-chloro-4-

methanesulfonyl-phenyl)-3-cyclopentyl;acrylic acid (100 mg, 0.30 mmol), and the reaction



WO 01144216 -46 PCT/EPOQ 12612 1 5 .UN 20,=U m xture was stirred at 0OC for
20 mn. The reaction mxture was then allowed to warmto 25C where it was
stirred for 30 min. After such tinme, the reaction m xture vvas treated W th
2- am not RicPgssi6( 46 Ny, 0.46 nmol) and pyridine (0.044 and
t he resultlng reaction mxture was stirred at 25C for %495 'p@qctlon
was then diluted with 5 water (10 nl) .ag8d extracted with Fjly ene
chloride (3 x 15 nmL). The conbined organic |ayers were dried over sodium
sul fate, ikt ds Sded HTEYoF 20 Soini ThY 36 Bon Thidhlte wab HRIBAIBHERRNWatrdyRS CK
Silica gel 60, 230-400 nesh, 70/30 hexanes/ethyl acetate) afforded the
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am de 15 A so I on I soanyl nitrite (8. di net hyl

di sul fide Wa36.(0Q nmi), anmtramdmﬂ)h methyRae wlaloride W)IStmléat'J&ut aminttiined organic
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evolutlon resutlng brown reacti on mx ure was
h, at whi chrqugraphylﬁMeggk@hqarBEbﬁ%t%@ﬂa@h}esborVéJ/%hscaoésleth;d acetake) afforded

m xt ure t t re
vas cool edh o 5E eyl RSB Bh A A PELEld oo bR ap Ay Bl U
was di ssol(62adng,r508b)hsd a gelowatod: QEEO{RME)mIe bl for@ipHos QIy@45, (B ) WAB.AB2,
succes% ve?lé{ &‘ﬁfd”osaz I N aqueous hydrochloric acid solution (1 x 200 nL) and
a satufateq 3 agueous SOdI um chl oride solution (1 x 200 nmL), dried over
anhydrous magnesium sul fate, filtered, and concentrated in vacuo.
Purification using a plug of silica (I\/Erck Silica gel 60, 230-400 nesh,

4/ 1 hexanesl ethyl acetate) afforded 2,4 25 di bronot hi oani sole (11.04 g,

999% as a brown oil: EI-HRMS W calcd for CrH6Br2S (M) 279.8623, found
279.8619. A solution of 2,4-dibronot kxemaples® e (11.04 g, 39.15 nmol) in

met hyl ene chl oride (280 m_ was_cooled to -10C and then treated with
3- chl or oper é&)y%@rﬁéwoakmﬂza%%@rr%aheqxb Heydopengyl-N-thiapeld-Progylamide

N
~ O\(SJ
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00 Br
15 A solution of isoamyl nitrite (8.06 mL, 60 mmol} in dimethyl disulfide (36.02 mL, 400
mmol) at 25°C was slowly treated with 2,4-dibromoaniline (4.8 g, 20 mmol). The reaction
was exothermic with gas evolution. The resulting brown reaction mixture was heated to
80-90°C for 2 h, at which time, thin layer chromatography analysis of the reaction mixture

indicated the absence of starting material. The reaction mixture was cooled to 25°C and

20 then concentrated in vacuo. The resulting residue was dissolved in ethyl acetate (200 mL).
The organic layer was washed successively with a 1N aqueous hydrochloric acid solution (1

X 200 mL) and a saturated aqueous sodium chloride solution (1 x 200 ml), dried over
'anhydrous magnesium sulfate, filtered, and concentrated in vacuo. Purification using a
plug of silica (Merck Silica gel 60, 230-400 mesh, 4/1 hexanes/ethyl acetate) afforded 2,4-

25 dibromothioanisole (11.04 g, 99%) as 2 brown oil: El-HRMS m/e calcd for C;HgBrS (M)

279.8623, found 279.8619.

A solution of 2,4-dibromothioanisole (11.04 g, 39.15 mmol) in methylene chloride (280
mL) was cooled to -10°C and then treated with 3-chloroperoxybenzoic acid (86% grade,



15 JUN 22 0! 20.26 g, 117.4 nmol). The reaction m xture was stirred at
-10C for 10 min and then allowed to warmto 25C where it was stirred
overnight.' At this time, thin layer chromatography analysis of the

reacti onvwipyiigs i ndi cated the absence of starting materigbrepddiBsfa€action
m xture was then filtered, and the solids were washed witp Wﬁ%ﬂyt[@qe S
chloride (1 x 100 nL). The filtrate was- 47hen diluted with a aqueous

sodi um hydroxi de solution (100 nlL), and the two | ayers were separated. The

organi c | ayer6 Yol 7P REAMN.” AR teadtidn Vi Bierel sl A0t 185 CBr $@Indifl- anBN@eRr OWN
solid was dissolved in ethyl acetate (200 nL). The organic |ayer was

washed sucadleseidviel yamnt to a5%¥atwireat dd wasjueored sadhigh. bi Latkionate thdollageron
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(o Nriod orepRafneganeGs A Er Irtts Parture e b -Bancas ety Sulgaln
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oun . i ture t hi um c ride (8.48 g ,

DC e od it RSO RRE = B s RHerhe R SOH] i s Sty LAreie [4500LY,
100 nmol ) Tife SFginicabyer Rysdrlhddaguctesifel fiwith\@satatdtéd £6uedtis s@fibmUBidSboas@on
for 10 mn 0.0bé?‘(;\lﬂl( oﬁrngéear solution. The re ctl(m n%xt re w?s cogled to
-70C and tEHE 3 Ll RSAHrAEDRINER P F B imoFhles) qaﬂ%ﬁ?ry h#dPegnbin
chl 1(:)l’i de idl'iedljiiv&& héﬁh{@bizlgﬁnagﬁ&h:ﬁ;,sugﬂt% fgtmfﬂ?kd,-a_nﬁfécﬁx'texﬂfﬁéd iirglﬂcftcub hg aﬁ;@?d?hil_ﬁn
m xture was al l.qwe 0 war Q - ere was stirre r n, e
Tesul't i ng 9t TR SHPOtRs T eRied A it thr) BOPEsn e HEW A0 10 SRSEIne D B9 T y
treated wiehulting Bylidsowerei @lledtel by 9attbn BDaffdral 2,4-difloehdpRRAH MRhYI Xifdhe Vas
stirred for at -60C to -50C overnight and then cooled to -70C to -60C, at

whi ch ti ne(1081% 848 @sicowhitg selidr spweld- 268G BlaHBMWhy e whled for €dfsBrihs (V')
iodine (3413495 43R4 gpp_%%si n dry tetrahydrofuran (30 nL). After addition

of the iodi'né solution, the cooling bath was renoved, and the reaction
m xture was allowed to warmto 25C where it was stirred for 2 h. The
reacti an mhxinuee ablsthiume ohlpeide 8148 1200 mrsell pietrisd acTBISCindechigh vacumadt forat ed

aqueous a i um chl ori de Luti 20Q . and. a ni u hydr oxi de (,50
m), and the) HieaRpeT 6W3ﬁ-ag%®%é§éwgd%¥eﬁﬁlﬂ¥ o&1TRY (104 1 5%%8%@9@6
m.). The c | | : i Ve ]

et r ot o Bnen e B B e e s PR e by goled

sat ur at ed @UeUl and ditinlsiovilh h@ated evittsO Mt sobitiohlo PeydPertidmaghbiuBrcitstide ihayer

was dried qver anhydrous magnesiym sulfate, fjltered, and concentrated in
vacuo. Fl & ﬁﬁ'dhf"@‘ﬁﬁ?a;ﬁﬁpﬂ)} MEPEk "@%‘Fi wdlitapn, the rezstion gpiyture was allowed to
20 warm to -30°C where it was stirred for 5 min. The resulting reaction mixture was again
cooled back to -70°C and then slowly treated with methyl propiolate (7.99 g, 95 mmol).
The reaction mixture was stirred for at -60°C to -50°C overnight and then cooled to -70°C

to -60°C, at which time, the reaction mixture was treated slowly with a solution of iodine

(34.3 g, 135 mmol) in dry tetrahydrofuran (30 mLl). After addition of the iodine solution,

%]
w

the cooling bath was removed, and the reaction mixture was allowed to warm to 25°C
where it was stirred for 2 h. The reaction mixture was then poured into a solution
consisting of a saturated aqueous ammonium chloride solution (200 mL) and ammonium
hydroxide (50 mL), and the organic compound was extracted into diethyl ether (3 x 100
mL). The combined organic extracts were successively washed with a saturated aqueous
30 sodium thiosulfate solution (1 x 300 mL) and a saturated aqueous sodium chloride
solution {1 x 300 mL). The organic layer was dried over anhydrous magnesium sulfate,
filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400
mesh, 20/1 hexanes/diethyl ether) afforded (E)-3-cyclopentyl-2-iodo-acrylic acid methyl



mesh, 20/ 1 hexanesl di ethyl ether) afforded (E)-3-cyclopentyl-2-iodo-acrylic
acid nethyl WD 01/44216 - 48 PCT/ EP00112612 1 5 jun 2004 ester (25.8 g,
97% as an yellow oil: El -HRVMS W calcd for C9H13102 (M+) 279.9960, found

279. 9961 dre of zinc dust (650 ng, 10 mmol, Aldric pBesh) and
dry tetr%ygm?uran (1 nL) under argon was treated with EC\A?:&% g ppet hane
(187 nmg, 1.5 nmmol ). The zinc 5 suspensiopgwas then heated eat gun
to ebullition, allowed to_ cool, and heated again. This process was

repeat ed té}t@qzs BNEH706) md«eyelwmeonhez-ﬂms e tcalwdsfoa @HY A0e AM ") 1879.9960,
~activat ed 8%3&8%6 suspension was then treated with trinethylsilyl

chl ori de ( ‘mol ), and the suspension was stirred for 15 mn at
25C. The reaction mxture was then treated dropwise with a solution of

(B)- 3- cycl apsiaturt oPrinodas 4650k | Gaisbliekdeich, 935 RiesKAR &y té@ahyarcifﬁram’(ﬁl) |
In dry tetrahydrofuran 2 ovet .3,.m The r tion xtu S fhen
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0. 07 nmol ) aceivsked rmm&wlsakpeaﬁbn Reas(thén kbeated, with 3rifeeylsilyD celbyide (108 m , 1
tetrahydrofuran (6 nl) was stirred at 25C under arg_on for 10 min "t hen

treated wimmal),andthnaspension wastshyteddon Fomin ¢t12506. dhe zeEtignwhixtugn was ﬂ@n
freshl r. r red
sol uti gn \Aggﬁﬁc([a I?)gg‘h &%ﬁpgpﬁg%&bveﬁ'g)%é W&EQ &gi'g'lg% J}Qgg@?%&h{‘%{% L,é‘éﬁ

t hen caol emgt 222 5nalhih diydetralydoofodan (@troLhowas uniat diheaeantionsnixinre masithen
chloride sal utjon, ( and, t,he organic 20 c nd.,was extracted into
byl acer StE S 49-ERCTo} 1 Kt B SepRe R Ot e Tenion RASHEATH ¢ h
a saturat eﬂleﬁm@é@wﬁﬂdirjd et bl afdfd@nS(ql L), Gihd (the %tiAr8y st) stoflpddetd SMRF the
anhydr ous nagnesi.um a'u fate, 4 I tg ndgﬁoncgpt rated i n vacua. ofg?dﬁge
chr omat ogr &R (ARASHRstONe  Seftiec adown 1 (néxdHes/ Sfhy?  AERATEE e FeatioBy

(B)-3- CyCB@Rﬁ’:E&ﬁghc?enEé’tlen@l}ﬁﬂédxﬁﬁﬂDﬁ@WFmL b@ﬁ}fhl)nnﬁhﬁ{w{ﬂlpl&ﬁi}'l‘gﬁhb@hﬁi‘é a2

met hyl ester (1.0 ight yellow oil. A solution of

(E) - 3- gycl mgeﬁﬁy‘fln@?)[la-dﬁy mmhnd!(omwenﬂémls)mvasanyneylapﬂé"r@/updq@rm ford@irdin
aquogus. - <ot Ty aRa RS moshEn TR i ioa S EERT bl ni)
45-50C for pﬂdﬁai’ed zac mmp_ﬂund in tetrahydrofuran The resulting brick red solution was heated
at 40-45°C over the weekend. The reaction mixture was then cooled to 25°C and then
poured into a saturated aqueous ammonium chIonde solution (50 mL), and the organic
20 compound was extracted into ethyl acetate (3 x 35 mL). The combined organic extracts
were washed with a saturated aqueous sodium chloride solution (1 x 100 mL), dried over
anhydrous magnesium sulfate, filtered, and concentrated in wvacuo. Biotage
chromatography (FLASH 40M, Silica, 5/1 hexanes/ethyl acetate) afforded (E)-3-
cyclopentyl-2-{3-bromo-4-(methanesulfonyl)-phenyl}-acrylic acid methyl ester (1.03 g,
77.6%) as a light yellow oil.

o
b

A solution of (E)-3-cyclopentyl-2-[3-bromo-4-(methanesulfonyl)-phenyl]-acrylic acid
methyl ester (357 mg, 0.92 mmol) in ethanol (6 mL) was treated with a 1N aqueous
‘sodium hydroxide solution (2 mL). The solution was heated at 45-50°C for 15 h, at which
time, thin layer chromatography analysis of the reaction mixture indicated the absence of
30 starting material. The reaction mixture was concentrated in vacuo to remove ethanol. The
 residue was diluted with water (10 mL) and extracted with diethyl ether (1 x 30 mL) to
remove any neutral impurities. The aqueous layer was then acidified with a 1N aqueous
hydrochloric acid solution, and the resulting acid was extracted into ethyl acetate (2 x 20

mL). The combined organic layers were washed with a saturated aqueous sodium chloride



time, thin layer chromatography analysis of the reaction mxture indicated
the absence of 30 starting material. The reaction m xture was concentrated
in vacuo to renove ethanol. The residue was diluted with water (10 nL) and
extracte i jethyl ether (1 x 30 nL) to renobve any Lppurities.
The aqueg‘{g\b#’%&feur was then acidified with a I N agueous %/égﬂ%gé?% acid
solution, and the resulting acid was exiggcted into ethyl acetate ?2 x 20
m.). The conbined organic | ayers were washed with a saturated agueous

sodi um chlsehitibh (MR SULAaAS2dded ARr aRdrEROMadRtilizn dulfute] UNeZld) 4ns ebntehBted] X
:52 V(T(;Lb Siglvggtfog\ég%fo?&] %ﬁ-%fopg%g?—%gbgbr?oﬁjoi— Eneethafnlelutlgm(}arl 1phae2%]-%grr;f ig Qct:iilat ed
(E) - 3- cycl(apgpf 98% Pad 23r inérphods {oNdt FRARAMS hoayildd Rirem) i ], BAOSYIMTY 322i0d31,( 339
g, 98% as. an,anprphous solid: El- HRVMS W calcd for CL5HL7Br A4S ( Mt)

372.0031, fopBEAd994: 0028. 5 A solution of triphenyl phosphine (467 ny,
1.78 mmol) in nmethylene chloride (8 nL) was cooled to OC and then treated

wi th N-br ogresiueieh of wiistenfiphdsphithe (467 IndTH8) mmbliein thedgleh© Bhiatidé (8 enl)adas
stirred at 0C for 30 mn and then treated with a sol ution (?&-3-
cycl opent ydooked] B o aad 4bgmrivertah agth Nohramosyrdrimipe 4213 mgs 148 srpa34 Thg,
0.89 mol )_in. nethylene chlorid ._.The,rgacti on,m xture was iyred
For 15, m FeBttogCmarTe RarE Gefpri D mif dnd chosbepperatt ¢ aindfed, frdg
for 1.5 h.cyll@en9hel[BMirofioX-hethdRsulfb@)-phéSHt adyvd 4l G332 hg) 0189 mAel)&En( 713
nmgy, 7.12 nmol and the resulting suspension was_ stirred for 2 d at 25C
The react imathylene ghiorida{4 mignThe mastior mistire was stircedbfor d Srmirputed°Grandhtheane

chl ori de, d the residue was, diluted with et etate.(40.nL) and.a IN
C oS h AR L 25 LN T S ESE R foF by o Spgidn TERErBpRERed
and the 15rafeeMe bavahothesoleX(718Ghegd7 W trhnﬁf)b)ihd%gtr@%ﬁgﬁ% s¥speRsifk JwasThe

conmbi ned organic extracts were successively washed wit N aqueous

hydr ochl orstigredciod 2sdkti2?6h The read®©@nmixture wasghen apeantigtedonsvasiedtauramove

bi carbonate_sol uti X m)..and a saturat.ed eous di chl orj.de
ol ut o (Tegishe cBfbrde Ind L RGOS, ARA AL AR B BRIRETATOINCE
sul fate, fdqueenetydmablodorcehsolatied (b6 bk Ukhe Brolags whreosapemdpdapmd (Hel ASH
20 40S,.Silica,. 3/1

20 405 s DRI I O RN B DBl oS o,
(71 nmg, 17w&¥suasessvely awshedheitls avtiV taquamisi tgydrdehlddiRVidrselutiahdd X 60 mL), a
CL8HL9Br stgag%ted(i\c/f €0 55 lecbcﬁt(?r%obicir%gga e S%?Lﬁiﬂ%o 55( 50 mL) and a saturated aqueous
sodium chloride solution (1 x 50 mL). The organic layer was dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH
20 408, Silica, 3/1 hexanes/ethyl acetate) afforded the pure (E)-2-(3-bromo-4-
" methanesulfonyl-phenyl)-3-cyclopentyl-N-thiazol-2-yl-acrylamide (71 mg, 17.5%) as an
amorphous white solid: EI-HRMS m/e calcd for CigHsBrN:O3S: (M™) 454.0020, found

454.0025.

25 Example 11

(E}-3-Cyclohexyl-2-(3,4-diflucro-phenyl)-N-thiazol-2-yl-acrylamide




25 Exanple I'1 (E)-3-Cycl ohexyl-2-(3,4-difluoro
- phenyl ) - N-t hi azol -2-yl-acrylamde H N YJ S WD 01/44216 -50
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Al dri ch, sh) and dry tetrahydrofuran (3 m.) und
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treated di bronoet hane (0.37 g, 2 mmol). The zi nc 1sgrsrg)ensg n was
then heated with a heat gun to ebullitigp. allowed to cool dé

agai'n This process was repeated three tines to make sure the zinc dust was
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(E)-3- cycl ko) exy "Uor o-
prepared zinc compound in tetrahydrofuran. The resulting brick red solution was heated

at 25°C for 15 h, at which time, thin layer chromatography analysis of the reaction mixture
indicated the absence of starting material. The reaction mixture was then poured into a
saturated aqueous ammonium chloride solution (50 mL), and the organic compound was
20 extracted into diethyl ether (2 x 50 mL). The combined organic extracts were washed with
a saturated aqueous sodium chloride solution (1 x 50 mL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH
40M, Silica, 5/1 hexanes/diethyl ether} afforded (E)-3-cyclohexyl 2-(3,4-difluoro-phenyl)-
acrylic acid methyl ester (1.06 g, 95%) as an oil: EI-HRMS m/e calcd for CigHi5F20; (M™)
25 280.1275, found 280.1275.

A solution of (E)-3-cyclohexyl 2-(3,4-difluoro-phenyl)-acrylic acid methyl ester (0.55 g,
1.97 mmol) in ethanol (10 mL) was treated with a 1N aqueous sodium hydroxide solution
(4 mL). The solution was heated at 40°C for 15 h, at which time, thin layer
chromatography analysis of the mixture indicated the absence of starting material. The
30 feaction mixture was then concentrated in vacuo to remove ethanol, and the residue was
diluted with water (30 mL) and then acidified with a 1N aqueous hydrochloric acid
solution. The resulting acid was extracted into ethyl acetate (2 x 30 mL). The combined
organic layers were washed with a saturated aqueous sodium chloride solution (1 x 50 mL),

dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo to afford (E)-
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(M™) 348.1108, found 348.1104.

20 Example 12

~ (E)-3-Cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-N-thiazol-2-yl-
acrylamide
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N. _N
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~g S

J 0 CF,
A solution of isoamyl nitrite (4.02 mL, 30 mmol) in dimethyl disulfide (19.8 mL, 220
25 mmol) at 25°C was slowly treated with 4-bromo-2-(trifluoromethyl)aniline (4.8 g, 20
mmol). The reaction was exothermic with gas evolution. The resulting brown reaction
mixture was heated to 80-90°C for 2 h, at which time, thin layer chromatography analysis

of the reaction mixture indicated the absence of starting material. The reaction mixture
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The reaction, n xtur vas stirr -10C. for 10 mn and then aIIowed to
warm to 25ecthpkepe Flﬁ }'@% é‘p F"@g Wérﬁ‘i"ﬂ?ﬁ toAt1 t@n%ﬂdutl’é‘ﬁ“ Pﬁi‘tﬁ | ¥y 3-

chr OWWQV&RJ}MF%%W&‘z&cQEdt(g@/O PAf 5& % ter@@ ?ch.%% edOf

starting mater The reaction mxfur the so I ds
wer e was hed ~166G for ridtrhinl mdahe:hhkhmweibto(\itarm &D?.S?C)whéfbét vfraslstm&ﬂ@vmﬁght At

concentrated in e resultjn i due was di ssal e

e ate ¢ 155 s Bl Gres HiEoR abll Sheliio i Shet e e dndiiteg TheTpRnce
sat ur at ed cgqmauﬁ lrﬁﬁdmalm'mileqa:ﬁdt@ﬂa?ﬁctﬁﬂméﬁslrﬁi_mn Ggez?edéﬁ)&i tHe) so&ﬁd warsatshedt ed
agueous sodl,um ori S t1.Qn , re over an

magnes: um B ReCRIehe PiorBRsh 3 Tk dite HP A CTFeREgH % Yty bPArHioe ow
sol i d- 1Recxwat1a{vbs dnsdled ih ethyt acrfe:tmmoeriﬂL)c e drgani€ Beribds, wathed Sydcesivelgr
(10 ni), Wl(csilhhexanes fforded 4-br
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np 110- 112(Gueodd sodRivke chifogide ablatloh 01 x TBHER) FIERSoteMahh@Rdudddnesfian Balfate,
301. 9223. ) . .
filtered, and concentrated in vacuo to afford a yellow solid. Recrystallization from

methylene chloride (20 mL), diethyl ether (10 ml), and hexanes afforded 4-bromo-1-
20 methanesulfonyl-2-trifluoromethyl-benzene (3.46 g, 57%) as a white solid: mp 110-112°C;
EI-HRMS m/e calcd for CgHgBrFs0,S (M*) 301.9224, found 301.9223.

A mixture of zinc dust (1.3 g, 20 mmol, Aldrich, -325 mesh) and dry tetrahydrofuran (2
mL) under argon was treated with 1,2-dibromoethane (187 mg, 1 mmol). The zinc
suspension was then heated with a heat gun to ebullition, allowed to cool, and heated
25 again. This process was repeated three times to make sure the zinc dust was activated. The
activated zinc dust suspension was then treated with trimethylsilyl chloride (110 mg, 1
mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then
treated dropwise with a solution of (E)-3~cyclohexyl-2—iodo-acrylic acid methyl ester
(prepared in Example 4, 2.5 g, 8.5 mmotl) in dry tetrahydrofuran (3 mL}) over 5 min. After
30 the addition, the reaction mixture was stirred for 1 h at 40-45°C and then stirred overnight

at 25°C. The reaction mixture was then diluted with dry tetrahydrofuran (4 mL), and the
stirring was stopped to allow the excess zinc dust to settle down (~2 h). In a separate
reaction flask, bis(dibenzylideneacetone)palladium(0) (108 mg, 0.2 mmol) and
triphenylphosphine (209 mg, 0.8 mmol) in dry tetrahydrofuran (10 mL) was stirred at



A mxture of zinc dust (1.3 g, 20 mmol, Aldrich, -325 nesh) and dry
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a | N agoeolle combined organic layers were washed w:th a saturated aqueous sodium chloride

solution (1 x 100 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated

in vacuo to afford (E)-3-cyclohexyl-2-(4-(methanesulfonyl)-3-(trifluoromethyl)-phenyl)-
acrylic acid (1.74 g, 99%) as a white solid: mp 62-64°C; EI-HRMS m/e caled for
Ci7H;sF304S (M+H)" 377.1034, found 377.1041.

25 A solution of triphenylphosphine (1.39 g, 5.3 mmol) in methylene chloride (50 mL) was
cooled to 0°C and then treated with N-bromosuccinimide (0.94 g, 5.3 mmol). The
reaction mixture was stirred at 0°C for 30 min and then treated with a solution of (E)-3-
cyclohexyl-2-(4-(methanesulfonyl)-3-(trifluoromethyl)-phenyl)-acrylic acid (1.00 g, 2.66
mmmol) in methylene chloride (10 mlL). The clear solution was stirred for 15 min at 6°C

30 and then allowed to warm to 25°C where it was stirred for 1.5 h. The reaction mixture was
then treated with 2-aminothiazole (800 mg, 7.98 mmol), and the resulting suspension was
stirred for 2 d at 25°C. The reaction mixture was concentrated in vacuo to remove

methylene chloride, and the residue was diluted with ethyl acetate (100 ﬁmL) and a 1IN
aqueous hydrochloric acid solution {100 mL). The two layers were separated, and the
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15 A suspension of (E)-3-cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-N-
thiazol-2-yl-acrylamide (prepared in Example 12, 150 mg, 3.27 mmol) and N-
bromosuccinimide (69 mg, 0.384 mmol) in carbon tetrachloride (2 mL) at 25°C was
treated with benzoyl peroxide (4.65 mg, 0.02 mmotl). The resulting reaction mixture was

heated to 90°C where it was stirred overnight at this temperature. The reaction mixture

20 was then allowed to cool to 25°C and then concentrated in vacuo. The residue was
dissolved in ethyl acetate (25 mL). The organic phase was then washed with water (1 x 30

mL) and a saturated aqueous sodium chloride solution (1 x 30 mL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH

408, Silica, 4/1 hexanes/ethyl acetate) afforded (E)-N-(5-bromo-thiazol-2-yl)-3-cyclohexyl-

© 25 2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-acrylamide (59 mg, 33%) as an

amorphous white solid.
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A solution of 5-bromo-2-thiomethoxy-nitrobenzene (1.37 g, 5.5 mmol) in methylene
chloride (40 mL) was cooled to -10°C and then treated with 3-chloroperoxybenzoic acid
(86% grade, 2.80 g, 16.56 mmol). The reaction mixture was stirred at -10°C for 10 min

and then allowed to warm to 25°C where it was stirred for 2 h. At this time, thin layer

20 chromatography analysis of tﬁe reaction mixture indicated the absence of starting material.
The reaction mixture was then concentrated in vacuo. The resulting residue was dissolved
in ethyl acetate (100 mL). The organic layer was washed successively with a saturated
aqueous sodium bicarbonate solution (2 x 100 ml) and a saturated aqueous sodium
chloride solution (1 x 100 mL), dried over anhydrous magnesium sulfate, filtered, and

25 concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 3/1 hexanes/ethyl
acetate) afforded impure 4-bromo-2-nitrophenyl methyl sulfone (1.5 g) as a solid. This
solid was dissolved in methylene chloride, treated with hexanes, and then filtered to afford
pure 4-bromo-2-nitrophenyl methy} sulfone (0.98 g, 63%} as a white solid: mp 175-177°C;
EI-HRMS m/e caled for C;HgBrNO,S (M*) 278.9201, found 278.9210.



The reaction m xture was then concentrated in vacuo. The resulting residue
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filtered, %vrége ashedn lEhag gﬂuratedvaﬁi%%gus s%l 58 Wiloride solution (1 x 100 ml), dried over
20 anhydrous magnesium sulfate, filtered, and concentrated in vacuo. Biotage
chromatography (FLASH 40M, Silica, 9/1 to 3/1 hexanes/ethyl acetate) afforded (E)-3-
cyclohexyl-2-(4-(methanesulfonyl)-3-nitro-phenyl)-acrylic acid methyl ester (1 g, 82%) as
an amorphous white solid: EI-HRMS m/e caled for CiyHaNOeS (M) 367.1090, found

367.1091.

25 A solution of (E)-3-cyclohexyl-2-(4-(methanesulfonyl)-3-nitro-phenyl)-acrylic acid
methyl ester (597 mg, 1.62 mmol) in ethanol (10 mL) was treated with 2 1N aqueous
sodium hydroxide solution (8 mL). The solution was heated at 45-50°C for 15 h, at which
time, thin layer chromatography analysis of the reaction mixture indicated the absence of
starting material. The reaction mixture was concentrated in vacuo to remove ethanol. The

30  residue was diluted with water (20 mL) and extracted with diethyl ether (1 x 50 ml) to
remove any neutral impurities. The aqueous layer was then acidified with a 1IN aqueous
hydrochloric acid solution, and the resulting acid was extracted into ethyl acetate (2 x 50
mL). The combined organic layers were washed with a saturated aqueous sodium chloride
solution (1 x 100 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated

35 in'vacuo to afford (E)-3-cyclohexyl-2-(4-(methanesulfonyl)-3-nitro-phenyl)-acrylic acid
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magnesium sulfate, ﬁltered and concentrated in vacuo. Biotage chromatooraphy (FLASH
40S, Silica, 5/1 to 3/2 hexanesfethyl acetate) afforded the (E)-3-cyclohexyl-2-(4-
methanesulfonyl-3-nitro-phenyl)-N-thiazol-2-yl-acrylamide (122 mg, 20%) as an

20 amorphous solid: EI-HRMS m/e calcd for C;gH»N30sS; (M™) 435.0923, found 435.0923.

Example 15

(E) 2-(3-Chloro-4-methanesulfonylmethyl-phenyl)-3-cyclohexyl-N-thiazol-2-yl-
acrylamide

Q. .0 O )
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A suspension of 2-chloro-4-iodotoluene (7.57 g, 30 mmol) and N-bromosuccimide (5.34
g, 30 mmol) in carbon tetrachloride (40 mL) was treated with benzoyl peroxide (0.3 g, 1.2

mmol). The reaction mixture was then heated at 90°C for 15 h, at which time, thin layer




15 saturated aqueous sodi um bi carbonate solution (1 x 100 nL), and a
saturated aqueous sodiumchloride solution (1 x 100 nL). The organic |ayer
was dried over anhydrous nagnesiumsulfate, filtered, and concentrated in

vacuo. B&,&t@ﬁgz ghromat ography (FLASH 40S, Silica, 5/ 1 tg@hdbg¥ares/ ethyl
acetate) af rdled the (E)-3-cycl ohexyl -2-(4- methanesul fgngl J{ﬁq ryiﬁﬁqo

-phenyl ) - N-thi azol -2-yl -acryl am de (122 383, 20% as an 2 nor phous sol i d:
El -HRMS me calcd for C 19H2IN305S2 (M) 435.0923, found 435.0923. Exanpl e

15 chromatography analysis of the reaction mixture indicated the absence of starting material.
(BE)-2-(3-Chl oro- 4-net hanesul f onyl et hyl -(phengl-) - 3-cycl ohexyl - N-t hi azlo_l -2-yl
acryl am d@hegegiion mixsperdsshemrogled k¢ 854 and somfentrateddn vrcugy the meulgng| )

b 1= _ . \ ) .

T eaten Wit pEidleC ia iskve lin BhyTibicce! (06 3PRN T4t G Bhief s Hladed A

t hen heat edcassiv@lyOvith walds (B x 180 mh) ohl a faturateddguepussadivapcblptids salgtiog g1

PCT/ EPQO | 1 . SU i t 4
DR dhied Qlef 9&@&5&;9@%@3 BAEADHNESLE o8 bACer AR HOhco

m Xxture in € abse ] erila e reaction mxture
was then Giotgdhown2dczaphly (Hircdht40d.cSlicas hesanes) afforsled s chilprondriogiibghzyl

resi due s dissolved ipn.ethyl .acetate 0 rganic,lL.ayer

washed 2%6% W‘éﬁ-”ﬁ#?ﬂ a&é%é"é}‘te(sgh Tﬁgifﬁ%%ﬁly@ﬁgl‘}% 5eagd 5%(27&[}??@]&& um
chloride gRf"yboR3dd, fSund 3H9Q3Me.), dried over anhydrous magnesium sul fate,
filtered, and concentrated in vacuo. Biotage chromatography (FLASH 40M
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purification: EI-HRMS m/e caled for CgHCIIS (M") 297.9080, found 297.9078.

A solution of 2-chloro-4-iodobenzyl methyl sulfide (4.24 g, 14.2 mmol) in methylene
chioride (100 mL) was cooled to -5°C and then treated with 3-chloroperoxybenzoic acid
20 (86% grade, 7.35 g, 42.6 mmol). The reaction mixture was stirred at -5°C for 15 min and

then allowed to warm to 25°C where it was stirred for 3 h. At this time, thin layer
chromatography analysis of the reaction mixture indicated the absence of starting material.
The solids were filtered and then washed with methylene chloride (1 x 50 mL). The filtrate
was then concentrated in vacuo, and the resulting residue was dissolved in a mixture of
25 ethyl acetate (20 mL) and diethyl ether (100 mL). The organic layer was washed
successively with a saturated aqueous sodium bicarbonate solution {2 x 100 mL), a
saturated aqueous sodium bisulfite solution (1 x 100 mL), and a saturated aqueous sodium
chloride solution (I x 100 mL). The organic layer was then dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH
30 40M, Silica, 10/1/10 hexanes/ethyl acetate/methylene chloride) afforded 2-chloro-4-

iodobenzyl methy! sulfone (3.67 g, 78%) as a white solid: mp 125-127°C; EI-HRMS m/e
calcd for CgHClIO,S (M™) 329.8979, found 329.8969.



purification: ElI-HRMS mle calcd for C8H3CI IS (Me) 297.9080, found 297.9078.
A sol ution of 2-chloro-4-iodobenzyl nethyl sulfide (4.24 g, 14.2 mol) in
nmet hyl ene chloride (100 m.) was cooled to -5C and then treated with

3-chl or oRghBxYREHNZ0i ¢ acid 20 (86% grade, 7.35 g, 42.6 rnpp} reaction
m xture was stirred at -5C for 15 min and then allowed to &PwmguZSC

where it was stirred for 3 h. At this tisge, thin |ayer cﬁrbnﬂil‘bgh%hy
anal ysis of the reaction mxture indicated the absence of starting

mat eri al . AThistugebf ziac dest€630 mg,emdnmn,duahem mhﬁﬁz)vuridhirmtétmﬂydftﬁuﬁw (Qride

(1 x 50 The filtrate n entra vncuo,

resul ting '1)"& "‘5@51' \ﬁé&ond?‘@%&rwgt&ﬁ A& &Cﬁ?f? Qfrget %ﬁ“‘"‘zé & g laEHF%? h?%z’rﬂ_c)
and di et hyduspé3ivm 4 theiil heatedheitl ragkeat (guhét)éeébu‘llﬂﬁbn\!\/&ﬂbﬁdd t@ ussleaad\&&htsédw th
a saturated aq E‘OUS sodi um bi ca ﬁ" onat e sol ution [ated

aqueous sotfliin BIRIPFTE WasHPEA'E rfelt”}?“lfﬁ’o‘“ﬁll:"-)suféﬁ& NG 'fsu?”éf %ﬁ“’&ifa

sodi um schicdivatdé 28 st Qaspedsisn 3AQ they tredfed mmﬁhﬁtﬂy&m? Y cMBsdé (EID Aigl ed
over anhydrous nmagnesiumsulfate, filtered, and concentrat-ed in vacuo.

Bi ot age chmaralh8gd Aphspuspasienrvastired fordis mireat 250¢.1The renstiameskiara s then

(5 67 o Tavpe SREpie R E) ool BE3EragyBhE o hRS PR gty Sk one
?\Tﬁﬁlg%gpgm)'etB@Emf e 4f bbﬂg 'BQQHQDBgdryVEIOr@liMQﬁﬁZIrPgZT i‘rﬁﬁ@ﬁéﬂigﬁﬁ -Th@- 1d
m xture of zinc S ri S an
dry tet r ahbFarSFuPEIFWas fhen ﬁ“ﬂ%‘ﬁ é?@gﬁ%%rlk P?&B&Bewwe@ Oﬁe‘&ﬁ%’? Gﬁé{&rane
(187 mho ITHeRdajtion] hﬁx:mmas ﬁa@ﬁmusddqmwasy téaﬁnymrﬁg Wik, and QRS sti¥ihgt O
ebullition, allowed t and heate t&%gquﬁgp Thi s process was repeated

three ti me¥a% BOPRALLS ]*Oé" 8Weexi‘?5ﬁ6“¥§ vatled. hh’h‘f,ﬂ % SERARY JEAHOR| nc
dust sus pmkomsom&hmnéice@heﬁamdﬂmp)l (nsatrhgl @i lnyxhog Hn@r trP8etyidBosPHinel

mml) and the suspension was stirred for mn at 2 The reaction
m xt ure wa4mg 9.4 mred} Eddfdﬁ@FﬁhYd@fwaﬂﬂ4an%)o‘h’lﬁtﬂtmd(ﬂt 25°C under argon for 10

E) - 3-cycl 4,
151775075 BIEH e PRGN o IS MBI BRAGL ol B 035 52 57 pitBTng
m xt ur d5 \/va&letfmhlysireparecﬂzmt cd:@pdﬁ:@i frotetrahpdrafivan.h&he sesuttirgcbrinkeredisghitioat
25C. io The reactjo r s then dil uted tetrahydrofuran (4
m), and tWes epfedat 3853 oy dﬁﬂﬁ%ﬁ&%ﬂ% I FEGE egf@&éé t9 73 AR BORRAy |
down (---2infg -2 lsBruRar8@PR{RGE LRASHIGR cﬁl'o@@lé,solutlon (50 mL), and the organic
bi S(dl benzyl i deneacet one %gl | adi uny( 0)

nd
tri phenyl pHEapRHItewag eXivceg intp @F—hﬂh%ﬂe? q ﬁ’ ET%Q TPEI H??y‘?ﬂf@‘?lﬂﬂhﬁfaam%%m\ﬁ&s

stirred at w@é@v&éﬂé’&%tﬁragﬁﬂnﬁ@ﬂ a&Qeou@st:ﬁHﬂcﬁl@ﬁ&’e Ed’l%rﬁfh Wlb@ rnL dried over
2-chl or o- 4- |odobenzy nmet hy one ( "t he freshly

prepar €8 z3HY dEHp cTAgnesiNnt ei@@%dﬁ@?ifﬁanang héO'PC@§UI3t€F1ngmbr’4ﬂélF@ r edBibagst i on
chromatography (FLASH 40M, Silica, 9/1 to 3/1 hexanes/ethyl acetate) afforded (E)-3-

cyclohexyl-2-(3-chloro-4-((methylene)-methylsulfonyl)-phenyl)-acrylic acid methyl ester
(0.94 g, 98%) as an amorphous white solid: EI-HRMS m/e caled for CigHzClO,S (M)
370.1005, found 370.1001.

25 A solution of (E)-3-cyclohexyl-2-(3-chloro-4-((methylene)-methylsulfonyl)-phenyl)-
acrylic acid methyl ester (887 mg, 2.4 mmol) in ethanol (10 mL) was treated with a IN
aqueous sodium hydroxide solution (8 mL). The solution was heated at 45-50°C for 15 h,
at which time, thin layer chromatography analysis of the reaction mixture indicated the
absence of starting material. The reaction mixture was concentrated in vacuo to remove

30 ethanol. The residue was diluted with water (20 mL) and extracted with diethyl ethér (I1x
50 mL) to remove any neutral impurities. The aqueous layer was then acidified with a IN
aqueous hydrochloric acid solution, and the resulting acid was extracted into ethyl acetate
(2 x 50 mL). The combined organic layers were washed with a saturated aqueous sodium
chloride solution (1 x 100 mL), dried over anhydrous magnesium sulfate, filtered, and

35 concentrated in vacuo to afford the (E)-3-cyclohexyl-2-(3-chloro-4-({methylene)-
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met hyl ene _¢chl ori;de (15 S.. cool ed to, OC and.then treated with
N- br omos uGIRFTET E@ﬁﬁﬁtﬁ%ﬂté@‘?’%}@ e‘ﬁ‘}?{)ﬁcft.ate‘rﬂé‘c%) 'i“g' crhesipmbined peganiextracts r ed
at PChf or lmaa(i)e aﬁme&;?ﬂlytdﬂﬂhedi e et Ed}\l\l\iq‘.uho\&?s ls}ﬁlrclg&m‘lgmt adid gsa)mhﬁm ﬁl)x 100 n}L), a g
cyclo yl-2-(3xchloro-4 .- ((net ene) - net S on - phenyl ) -acrylic aci
(837 mp ?@‘5’“‘“%8‘&30‘%5 rf°%%(’1&3h“~'éﬁ R AR (lgX ﬁ@b e e ARl ASogs o
was stirreddiuer ciforide sohttiocdq(1 2rid0thE)) The Wigthit Payerhk LdriedDEve¥hPdiohs Was
stirredfq_rrlal.SSIuh. hﬁaction m'xtt{re S th .treahed wth
2- ani not hi'aZfe ?‘ﬁ’;‘a%g, srédAng eancenteat 'L"I’?’é‘“f"e(seﬁ'Pﬁgﬁ(j wrapegephy (FlfsH
40M, Silica, 5/1 to 3/2 hexanes/ethyl acetate) afforded the .pure (E)-2-(3-chloro-4-
methanesulfonylmethyl-phenyl)-3-cyclohexyl-N-thiazol-2-yl-acrylamide (596 mg, 58%) as
20 a white solid: mp 218-221°C; EI-HRMS m/e caled for CyoHasCl NO5S, (M*) 438.0839,
found 438.0834.

Example 16
(E)-N-(5-Bromo-thiazol-2-yl)-3-cycloheptyl-2-(4-methanesulfonyl-phenyl)-acrylamide

] H
N. N
UeRhe

N Br

25 00

A suspension of  (E)-3-cycloheptyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-
acrylamide (prepared in Example 5, 202 mg, 0.5 mmol) and N-bromosuccinimide (89 mg,
0.5 mmol) in carbon tetrachloride (2 mL) at 25°C was treated with benzoyl peroxide {6




lo stirred for 2 d at 25C. The reaction m xture was then concentrated in
vacuo to renove nethylene chloride, and the residue was diluted with ethyl
acetate (70 nL) and a IN aqueous hydrochloric acid solution (50 nL). The
two | ayer eparated, and the aqueous |ayer was ext ] et hyl
acetate (\?0‘)’??%-821%). The conbi ned organic extracts were ggg&%@%%gy
washed with a I N aqueous hydrochloric acggl-solution. (I X iop JMJ_\s) 00 15

sat urat ed aqueous sodi um bi carbonate solution (I x 100 nL), and a saturated

aqueous  sogi YiEhs RhALHITHS %glagdr%r}eéﬁo?str&&%wﬁ gm%d Qb 985 gvhlﬁf’e)ﬁ?{vay‘@tﬁrég i ed

over anhydrous magnesium sul tate, ered, concentrated 1 n vacua.

Bi ot age chiesmighgavthistefnpbrbide. Z0Mreadtibn afixtubelviad £llowed thesaN5eC Ayl then
acetate) afforded the. purer(E)- -(3 -chl olro-_4- .
met hanesul FORFRHRtEAYT YpfenyThe seﬁéye Wgm Sisplvedin mihal agerste (P35 srlry Thiogganis oe
Ny, 58% aph@ viasWhéd Radelliviih W&e?@ﬁx%@i@&xﬂdﬁ%ﬂ@aq@@u@godiﬁﬁl GRS CL
N203S2 (M) ,432.0839, found 438, 0834. anpl e 16

(E) - N- (5 BFIHHOR fl 328mb): drigd sywahasﬁ@ﬁf yragpesium eliaignblsered.ang concentrated

- phenyl ) - agk ydcasn %tﬁ cRonfatSHEPIRNFELABHOM, Silica, 4/1 he_xanes/etlra’l acetate) afforded
(E)-3-cycl gheptyl - 2- (4- et hanesul f onyl -phenyl)-N-thiazol-2-yl- acryl am de
(prepared the Exanpl B3-NAgprago-thiagolgrygh)-3rcyvslodiertybeddomgteraiuifpad-Rlgoyiy
0.5 mml) | - tetr lor L . ) was treated with benzoyl
per oxi de (E%%??Q‘fﬂ% 3@%@/“%&3‘8‘??%@1%%?91 UN 2004 g, 0.025 mmol ).
The resulting reaction m xture was heated to 90C where it was stirred
overnight at this tenperature. The reaction m xture was allowed to cool to
25C and then concentrated in vacua. The residue was dissolved in ethyl

acetate, (25 nL). The organic phase v%a“ﬁ:ﬁgp? washed with water (1 x 30 ni)
and a saturated aqueous sodium chlori'de”5 solution (1 x 30 nL), dried over

anhydr ous magpesi by |l 1eYe 5 LNVACUO 4 B ot age
chr omat ogr ap%@e?%’&‘gﬁ‘*m%iﬂ“%ﬂeé'?&ﬁﬂﬁg,ﬁggg%eﬁ%féﬂh{ﬁ‘ Blepi Py REEBL2 3T “The
(E)-N-(5-brono-thiazol -2-yl)-3-cycl oheptyl-2-(4-met hanesul f onyl - phenyl ) -
acrylamde (86 ng, 36% as a white sokjd: np 159-163C. 10 Exanple 17

(E) - 3- Cycl ohept yl - 2- (4- nmet hanesul f g trifluoronethyl-phenyl)-Nthiazol -
2-yl

A mixture of zinc dust {390 mg, 6 mmol, Aldrich, -325 mesh) and dry tetrahydrofuran (1
15 mlL) under argon was treated with 1,2-dibromoethane (94 mg, 0.5 mmol). The zinc
suspenston was then heated with a heat gun to ebullition, allowéd to cool, and heated
-again. This process was repeated three times to make sure the zinc dust was activated. The
activated zinc dust suspension was then treated with trimethylsilyl chloride (55 mg, 0.5
mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then
20 treated dropwise with a solution of (E)-3-cycloheptyl-2-iodo-acrylic acid methyl ester
(prepared in Example 5, 616 mg, 2 mmol) in dry tetrahydrofuran (2 mL). After the

addition, the reaction mixture was stirred for 1 h at 40-45°C and then stirred overnight at

25°C. The reaction mixture was then diluted with dry tetrahydrofuran (2 mL), and the
stirring was stopped to allow the excess zinc dust to settle down (~2 h). In a separate
25 reaction flask, bis(dibenzylideneacetone)palladium(0) (27 mg, 0.05 mmol) and
triphenylphosphine (52 mg, 0.2 mmol) in dry tetrahydrofuran (4 mL) was stirred at 25°C
under argon for 10 min and then treated with 4-bromo-1-methanesulfonyl-2-
triffuoromethyl-benzene (prepared in Example 12, 303 mg, 1 mmol) and the freshly

prepared zinc compound in tetrahydrofuran. The resulting brick red solution was heated



acrylam de A m xture of zinc dust (390 ng, 6 mmol, Aldrich, -325 nesh) and
dry tetrahydrofuran (1 15 nlL) under argon was treated with

1, 2-di bronoethane (94 ng, 0.5 mol ). The zinc suspensi on was then heated
with a h o ebullition, allowed to cool, and heate Thi s
process \;\%gés ?epeat ed three times to nake sure the zi nc dug?Tf\%g@ﬂ&gtlvat ed.
The activated zinc dust suspension was. ¢hen treated with i i det! h3lisi |yl
chloride (55 ng, 0.5 muol), and the suspension was stirred for 15 m n at

25C. The I&3LIPE fss CTHRSLINER AL SAL IR eoe M thel BRHA 1190 O

(E) - 3-cycl ohepty I'C acl ter
616 ng, 2 satarhfediaquebus manoaﬂuyzdclﬁbudamlt@tﬂam(jp mbj,tazid thhergaadrhotnmndtm

o5 e el R e G RS i Dl SR P et M e B R Y
m_) and tdaturatetli aqueogs wadish ogiferddd golatibow(lt he 168 ced3, dried owestarthydsmist | e
action

| n. 5 f k .
bi (! benayretii AREL by atd Bincefliusa Fhiteug. Biotage shromptprphy (FLASH
triphe gyl pAdd Hilidag 413k xamps/thy2 acarak) affdﬂdeii(fj @)t%tyﬁfh&ﬁm&%@ﬁeﬂéné&)fomﬂS}
1 t 1
- br ono- |- FELRETRRITL BP0 2ol Bt By By R mb R e dapet n Exampl e

12, 303 ng, 1 mmol) and the freshly prepared zinc conpound in
t et r ahydr oA uscdutionTloé (rfeéiu@tcldhgpdyt—lzc(lq me&Harsallfidnyd3- wﬁmohﬁaéthqll M@ng}méla@ﬂﬂ%

ieturs wae T psheh eher G182 e Bindlhin dlfiadol{ts RD) &k frasfd i Es pdeous

amoni Uy cdildpirh God ftidétsoRtion3@ ML), ThedBRitioRQrRHIARH Gt 913DV RS 1535 at which
extracted into_ethyl acetate (3 x 25 i) The conbi ned organic extracts

wer e washedmgi thin leyesehromategaapiyiasslysts 96&tmmiﬁht%md¢r@te§dhmabvnce( of startipg

m),  drieghaQ¥igl TRRRYREOH %&ttﬁf@%@ﬁ{e\d %ﬁé@nftﬂte% mfaatttoetoqfémo%@ &h&ﬁ&%}%&f@t ed
i n vacuo. Biotage chromat ography 40M Silica, 411 hexanes] et

acet ate) afepighedas @F_l)lt@wlémmdﬂ |m12) %f@-elt%ﬁén‘égbldﬂ%hxllﬂbﬁr (1x30 mL) to

trifluoro e a (
L e oritidie diljefila Jpipiais jﬁfm B 16584 Shas AAHRED 8P T1N Secons

| - 2- (4-Yet hhachiorionsid srzlutltatlf heoesiéngaad pfn%ﬁstteycte&lcmgq ¢thyl aseliols (Ao Iymlest er
(387 ny, OTRE HABIned! Qﬁthaigﬁjrs Q@rﬂaﬁhe\ﬂ’aﬁﬁt rEaiiathid tagu@ods No@iie Qifor

it
sodi um hydrOX| de sol utlon (2°.n). he sol ution was ed_at 45-50C for 15

h, at whi csplutiond x 100 mL),syied q&'ﬁrrmbarflts’@ﬁ ATPEAHR] sybfatg, Bteredhandicpepngrated
i ndi cated jhe,absepcsall (k) -@gcyd%BE 1@'(4 (rﬂéﬂaa‘ia‘é&ﬁfoh?l’) I RS RnYRRy1S-hen

concentrated Iin vacuo to renove et
phenyl)-acrylic acid {268 mg, 72%) as abrown sohd mp 151-156°C.

20 A solution of triphenylphosphine (341 mg, 1.3 mmol) in methylene chloride (7 mL) was
cooled to 0°C and then treated with N-bromosuccinimide (231 mg, 1.3 mmol). The

reaction mixture was stirred at 0°C for 30 min and then treated with (E)-3-cycloheptyl-2-
(4-(methanesulfonyl)-?}-(triﬁuorom_ethyl)—phenyl)-acryli; acid (255 mg, 0.65 mmol).
After 15 min at 0°C, the reaction mixture became clear. The clear solution was then

25 allowed to warm to 25°C where it was stirred for 1.5 h. The reaction mixture was then
treated with 2-aminothiazole (193 mg, 1.95 mmol), and the resulting suspension was
stirred for 2 d at 25°C. The reaction mixture was concentrated in vacuo to remove
methylene chloride, and the residue was diluted with ethyl acetate (50 mL) and a 1IN
aqueous hydrochloric acid solutiqn (50 mL). The two layers were separated, and the

30 aqueous layer was extracted with ethyl acetate (1 x 30 mL). The combined organic extracts
were successively washed with a 1N aqueous hydrochloric acid solution (1 x50ml), a
saturated aqueous sodium bicarbonate solution (1 x 50 mL) and a saturated aqueous
sodium chloride solution (1 x 50 mL). The organic layer was then dried over anhydrous

magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH



residue was diluted with water (20 nL) and extracted with diethyl ether (1
x 30 nL) to renove any neutral inpurities. The aqueous |ayer was acidified
with a I N aqueous 15 hydrochloric acid solution. The resulting acid was
extract eqy hyl acetate (2 x 35 nL). The conbined o I ers were
washed w ?ra?'ﬁégé urat ed aqueous sodi um chloride soluti onf' %‘9"136?%)
dried over anhydrous magnesium sul fate,_gfltered, and conc M Phttedltti n
vacuo to afford the

(B) - 3- cycl gisepilics; 21( & tehian@pathflonétate)3affdraéd koparetEN s kycoheptyl-2-(4-
phenyl )-acrylic acjd (268 ng, 7%3’/% ﬁls ﬁr wn soljd: rrp.lS%- 56C. 20 A

sol ution omethap prighsderemethybp e‘W@,‘ 1thizaingsii-acrylamide flA3eme> dAtdrasde
(7 m)  Wag aheqheds §gkd0C and then treated with N bronmpsuccinimde (231 ny,
1.3 mol). The ‘reaction mxture was stirred at OC for 30 min and then
treated with (E)-3-cycl oheptyl-2- (4-(methanesul fonyl)-3- (trifluoronethyl)
-phenyl) -acrylic acid (255 ng, 0.65 mmmol). After 15 mn at 0C, the
reaction m xture becane clear. The clear solution was then 25 allowed to
warm t 0s525C where it was stirred for Fkafple18The reaction m xture was then
treated with 2-am not hiazole (193 ng, 1.95 nmmol ), and the resulting
suspensi on \(BEN-(GtBrohesdtHifrol-2-y)- 3icylbkeptylB (4-g@ tHanesulfsnyl-Bite e methyl-
concentrated in vacuo to renove ngHeRyl)ereylahider i de, and the residue was
diluted with ethyl acetate (50 nL) and a IN aqueous hydrochloric acid
solution (50 nL). The two | ayers were\separated, and the 30 aqueous | ayer
was extracted with ethyl acetate ( 0 nL). The conbi ned organic extracts
wer e successively washed with a | yiequs hydrochloric acid solution (1 X
50 nL), a saturated aqgueous sodi um bi c§ hatyg solution (1 x 50 nL) and a
saturated aqueous sodium chloride i 50 nL). The organic |ayer
was then dried over anhydrous -qugH um gul f , filtered, and
concentrated in vacuo. Biotage eRsonkt ography (FBASH WO 01144216 -63

PCT/ PPO0112612 1 JUN, 200 40 §&1GBa, 4/1 to 2/1 hexanes/ et hyl acetate)
afforded the pure (E)-3-cycloheptyl-2-(4- nethanesul fonyl-3-tril uoronethyl

EQQ?TB?/ Ie) . lgl-t hi agq|,senba 8?(@513@590110%{,9?%%_(qgmetﬁgig@suggnyl an, ARLBheks1so!l 1 d- 5

( E) - N- (18- Bphenmyl)t Ni-thinedl- 2ylrdoryl3mideclpotpepid/in-Eagiplenis dumgs 01BdmypholBand Nl uor o
met hyl phePMZ!rPl(?S_ g«gliﬁrn?ip‘% g%rrﬁ‘a %uﬁl{/%;argﬁ'lowh %farb()ﬁ)tétisafcﬁyo?lc@lﬁ Prtlly)l at %Bléfvas

met hanesul T ony ofret
treated with benzoyl peroxide (2 mg, 0.006 mmol). The resulting reaction mixture was

heated to 90°C where it was stirred overnight at this temperature. The reaction mixture

was allowed to cool to 25°C and then concentrated in vacuo. The residue was dissolved in
15 ethyl acetate (25 mL). The organic phase was then washed with water (1 x30mL}and a

saturated aqueous sodium chloride solution (1 x 30 mL), dried over anhydrous magnesium

sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH 408, Silica,

5/1 hexanes/ethyl acetate) afforded the (E}-N-(5-bromo-thiazol-2-yl)-3-cycloheptyl-2-(4-

methanesulfonyl-3-trifluoromethyl-phenyl)-acrylamide (35.5 mg, 48%) as an amorphous
20 white solid.



i 0 phenyl)-N-thiazol-2-yl-acrylamde (prepared in Exanple 17, 63 ng, 0.133
rnnol ) and N- bronosuccinimde (26 ng, 0.146 nmol) in carbon tetrachl oride
(2 nmL) at 25C was treated with benzoyl peroxide (2 ng, 0.006 mmol). The
resultin Lon mxture was heated to 90C where it wa i ,
over ni gh?vgtﬁﬂ%{%?g tenperature. The reaction mxture was g?f)g\i/’vﬁet{ljﬁgloz cool to
25C and then concentrated in vacuo. The.g£si due was di ssol el Juid 780%t hyl
acetate (25 nlL). The organic phase was then washed with water (1 x 30 rlL)
and a saturated aqueous sodi um chl orixdmplolition (1 x 30 nL), dried over’
anhydrous magnesium sulfate, filtered, and concentrated in vacua. Biotage
chr omat ogr agBy2-(Chlito4DmettEnksdfonyl-phédnylle3-apdepaitylyN-pediral )-aadylamiided t he
( E)-N-(5-brono-thiazol -2-yl)-3-cycl oheptyl -2-(4- methanesul fonyl -3
-trifluoronethyl - phenyl)-acryl am de .5 ng, 48% as an anorphous 20
white solid. Wc) 011-14216 PCT/ EP 2612 -64- 1 5 JUN 2001, Exanple 19
(E)-2-(3-Chl oro-4-net hanesul f onyl - phe 3t cycl opentyl - N-pyridin-2-yl-acry
| am de A solution of triphenyl phosphine |266 HYy, 01.01 nmml9) in nethylene
chloride (11 nm_ ) 5 was cool ed t o HC and by_gN

N- br onosucci ni m de (204 ng, 1.1§ q m xture was stirred at
OC until- the reaction m xture bé&gcae ono@eneoths he resulting |ight
purple reaction m xture was t /i trefted with (E)-2-(3- chloro-4

- met hanesul f onyl - phenyl ) - 3-cycl apent @l -acrylic acid (prepared in Exanple 9,
222 ngy, 0.68 mmol), and the reaction m xture was stirred at 0C for 20 m n.

Th i . m h LI d 0 25 i,
Ihe e R S e Lhen Albouedal o uer Lo 2CUASTE LB ar
2- am nogyr{,di REo1ED 0 BC &n@%héﬂ“&io\wlvﬁ@&ateay{vitﬂ'I@%r&&o@@&ixﬁ}nidelfrz%a Dlp)ys and

the resulting reaction m xture was stirred at 25C for 16 h. The reéaction
was then didmdled The Peavtidre mikhlte as aiicbdext 0T tagil whe hresdioy mbtiare bédagid de

(3 x 15 nL). The conhj,ned qrgapic |ayers were dried over sodium,sul.fate,
filtered 1 O%H&e%a%ngtherfsf‘gﬁng Rehtpuiigle FESCHOR GUXtRG Hﬁaﬁﬁaﬁsﬁw ‘tlﬁl&éﬁ%s,
Silica, 75¢mero-rexanafsalfdiyl-phegiipb ey dapdmeyldrelic acid (prepared in Example 9, 222

E) - 2- (3-chl or 0- 4- et hanesul f onyl - phenyl) - 3-cycl open;t/al - ) )
N- pyri di n- mgyP-S8anioliniané the feagtion mizgmog was strred it 8% §pradl ynino|The: re®tionR\VG

me calcd for, C20H21C N2O3 M) 404.,0961, found 404 0962. 20 Example 20
(D) - e 195 ERes oy T AISYES 1o Myt G waere JOHPC iR tor 20 min ASBuch
ul fonyl - 3- fifref kheOF@pRIM lixtuld QRY [tteatt@r Wit M- Siflinopyridine (95 mg, 1.01 mmol) and

pyridine (0.098 mL, 1.22 mmol), and the resulting reaction mixture was stirred at 25°C for
16 h. The reaction was then diluted with water (10 mL) and extracted with methylene
chloride {3 x 15 mL). The combined organic layers were dried over sodium sulfate, filtered
15 and concentrated in vacuo. Biotage chromatography (FLASH 40§, Silica, 75/25
' hexanes/ethyl acetate) afforded (E)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-cyclopentyl-
N-pyridin-2-yl-acrylamide (70 mg, 25%) as a yellow glassy solid: EI-HRMS m/e calcd for
CaoHi CIN;035 (M) 404.0961, found 404.0962.

20 Example 20

(E)-N-(5-Bromo-pyridin-2-yl)-3-cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-
phenyl)-acrylamide

g o '@B
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WO 01/ 44216 -65 PCTIEPOQ 12612 1 5 JUN 2001 A sol ution of
tri phenyl phosphine (525 ng, 2 mol) in nethylene chloride (12 nL) was
cooled to OC and then treated with N-bronosuccinimde (356 ng, 2 mmol). The

reaction I X/ was stirred at OC for 30 min and then t W1 h
(E)-3- cy&@hé&é?ﬁez_ (4- 1;8%%%/126}2

(et hanesui fonyl ) -3-(trifluoronethyl)-phgoyl)-acrylic aci d 5pﬂ5\bé’ﬁ% I n
Exanple 12, 376 5 ng, 1 mmol). The reaction m xture was stirred at 25C for

15 m n andatsBRftioal dfayipHedylphosplift K@z?ﬁ:@,zlhﬁﬁmﬁl)iih ﬂ&@cﬁrlg% chigftdd e12 %151,? 9»&3 T-hg

reaction mxture was then treated wt - amno-5-b pyridi ne

mol ), andeadies todSGland thenstuetehwith iN-bresnosuiceinieridé (3563ng,@ atnols TheThation

reaction m xture was .concentrated_in ‘vagllgtg tgo renove met(‘%l ene. chl ori de,
t

and the re®PHlE Was sirrdadd G 4 3 myin tk tresisd vith Gach-erciohendethrs

hydrochl or i-fetRgd JulfShyds \tiri R rdLh i Iy and

t he aqueoues ?tayeruwasﬁgx-'lterract éd W { lgtr)hg? ﬂybﬁc !:ig? !z:ilt@t gsfe?aiﬁég Eﬁﬁ?ﬂ @%?76

conbi ned omgahimomeRt MAetrsacionenbiiteessistieded a0@5He torvist i and dienr dtoedkd to
aqueous sodi um bi car bonat e sol,uti?n (1 x50 nl) and a saturated aqueous

~ sodi um chl ¥ & 3uvhesnitwas gtised tqrl.5 h. Tirp eeagiimumigureayasithomeatnd with2-ed

over anhyd{Qits,-5-BRIAES 1 3 dabdaf e : ed. Jn

Bi ot age chr ohnl%t%gr aph rkgll:rr}l_i I}I&Q%R ’A%OrBS,HOi 1 F\{I?%Igheargﬂ.\iﬁ:?%ﬁ%i giﬁsﬂc;enxgﬁgeggf}e@ﬁ%ﬁs

acet ate) ad ho253€d THeereddfipn Mhifhirre lvae oongeytratdd dn 2acytb Yo femove methylene chioride,

cycl ohexyl - 2- (4- met hanesui fanyl.-3-trifl uor t.hyl - phenyl ) -acryl am de (44
my, 8. 3% %{gdtq‘aﬁeba r"bﬁﬁ&ﬂgte@d%ﬂaﬁhél acpiRiged L) G Y aqucons hpdiar BaRs edid
E II\E/I)+) 453q/@- Os‘b&Ytl iq[nf (wgd%)dng tﬂ&&ﬁersﬁﬁér%ﬂﬁk@i, leld tlg: atqugous layer was _eJC(jtracted with
- 4- Cycl gpent yl - 2- (4 esul f.anyl - phenyl ) - but- 2- enoi ¢ aci .
t hi azol - z-iﬂqﬁrﬁc te{ 1 }ﬁma'@?e %fﬂ@“%g%ﬂvgeégaaf Wstr shegssively diashad withas
ge;hzj. gnd :ﬂtl%d‘ﬁtedt 5@.13;4%{6 ﬂfdi\ﬁ:ﬁnbiéé’rlboﬁit}i_ sl @rgqm M ahﬁeﬁts@tﬂra‘/é%c}] Qqu%oust g
, 2- di br onpet han . , zinc.25 suspensi qn \as n heate
Wi tn s heatain P B eon JA X S Flhed be G- et Teraen Gred auen MBS
_|c|)_ [1 0Cess Wamafmsivat e:ﬁl(f;ité) Ifirered] HRb cdriren@ied Sub@ubh Bi&%él@h@%ﬁhtogﬁ@hﬁqrmiﬁt{fd :
e activated..zi ng, dust ,suspensi on was then treate th trinmethyls
chlori d& (‘gfssgﬂl@?’ 41 tq%|hezcm§f{aﬁvﬁ@ce§a§§@éﬁgq1@ﬁ%e\gé)— Ao b BTG 2 -3t
25C. The regrivhieon- 27 iéttRanvaohylen i ddd iyl BheD)-ReTABRRO0(44136,18.3%) as
an gmorphous solid: EI-HRMS m/e calcd for Cp:H2BrFsN,Q:S (M™') 530.0487, found
530.0484.

20 Example 21

(E)-4-Cyclopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoic acid thiazol-2-ylamide

I & N
o \\O
A mixture of zinc dust (3.92 g, 60 mmol, Aldrich, -325 mesh) and dry tetrahydrofuran (4
mL) under argon was treated with 1,2-dibromoethane (0.56 g, 3 mmol). The zinc
25 suspension was then heated with a heat gun to ebullition, allowed to cool, and heated
again. This process was repeated three times to make sure the zinc dust was activated. The

activated zinc dust suspension was then treated with trimethylsilyl chloride (0.32 g, 3

mmol, and the suspension was stirred for 15 min at 25°C. The reaction mixture was then



1 5 JUN .200k treated dropwi se with a solution of cyclopentyl nmethyl iodide
(4.2 g, 20 mol) in dry tetrahydrofuran (7 rnL) over 5 mn. During the
addition, the tenperature rose to 50C, and the reaction m xture was
stirred %ﬁﬂ\% t at 40-45C. The reaction mxture was theg£anl.sd,t0 25C

and dilu dry tetrahydrofuran (5 m. The stirring to 5
all ow the excess zinc dust to settle douwg (-2 h). In a se\gaga#lé'?pzﬂﬁgtlon

flask, a mxture of [|ithiumchloride (1.7 g, 40 nmol , predried at 130C

under hi gq MAGUAILEAL widhh @mmcgpg;a?aa@,mng k&&e 34 228 Rmal) iiA y
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mn. A t ersc;[cgum 81%5% fate soiutmn (1 x 100 mL) and a saturated aqueous sodium chloride
solution (1 x 100 mL), dried over anhydrous magnesium sulfate, filtrated, and
concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 9/1 hexanes/diethyl
ether) afforded (E)-4-cyclopentyl-2-iodo-but-2-enoic acid methyl ester (4.56 g, 86%) as a

colorless oil: EI-HRMS m/e caled for CoH;s10; (MT) 294.0116, found 294.0114.

35 A mixture of zinc dust (0.98 g, 15 mmol, Aldrich, -325 mesh) and dry tetrahydrofuran (3
ml) under argon was treated with 1,2-dibromoethane (0.14 g, 0.75 mmol). The zinc
suspension was then heated with a heat gun to ebullition, allowed to cool, and heated
again. This process was repeated three times to make sure the zinc dust was activated. The
activated zinc dust suspension was then treated with trimethylsilyl chloride (82 mg, 0.75

30 mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then
treated dropwise with a solution of (E)-4-cyclopentyl-2-iodo-but-2-enoic acid methyl ester
(147 g, 5 mmol) in dry tetrahydrofuran (1.5 mL) over 3 min. After the addition, the
reaction mixture was stirred for 1 h at 40-45°C and then stirred overnight at 25°C. The

reaction mixture was then diluted with dry tetrahydrofuran (5 mL), and the stirring was



reaction mxture was stirred for 1 h at 40-45C and then stirred overni ght
at 25C. The reaction mxture was then diluted with dry tetrahydrofuran (5
m.), and the stirring was WO 01/44216 -67 PCT/EPOO /12612 1 5 JUN 2004
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thin layer chromatography analysis of the mixture indicated the absence of starting
material. The reaction mixture was then concentrated in vacuo to remove ethanel, and the

20 residue was diluted with water (30 mL) and extracted with diethyl ether (1 x 50 mL} to
remove any neutral impurities. The aqueous layer was acidified with a IN aqueous
hydrochloric acid solution. The resulting acid was extracted into ethyl acetate (2 x 30 mL).
The combined organic layers were washed with a saturated aqueous sodium chloride
solution {1 x 50 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated

25 in vacuo to afford (E)-4-cyclopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoic acid (0.95
g, 99%) as a white solid: mp 162-165°C; EI-HRMS m/e caled for CisH2004S (M+H)"
309.1160, found 308.1158.

A solution of triphenylphosphine (672 mg, 2.56 mmol) in methylene chloride (7.5 mL) was
cooled to 0°C and then treated with N-bromosuccinimide (456 mg, 2.56 mmol). The
30 reaction mixture was stirred at 0°C for 30 min and then treated with a solution of (E)-4-
cyclopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoic acid (545.5 mg, 1.47 mmol) in
methylene chloride (4 mL). The clear solution was stirred for 10 min at 0°C and then
allowed to warm to 25°C where it was stirred for 1 h. The reaction mixture was then

treated with 2-aminothiazole (378 mg, 3.76 mmol), and the resulting suspension was



A solution of triphenyl phosphine (672 ng, 2.56 muol) in nethylene chloride
(7.5 m.) was cooled to OC and then treated with N bronosucci ni mde (456
ng, 2.56 mmol). The 30 reaction mxture was stirred at OC for 30 mn and

then tre wi.ith a solution of (E)-4-

cyclopent%‘sglé Eg]rret hanesul f onyl - phenyl ) - but - 2- enoi ¢ aci df g&goqgn 2, 1.47
nmmol) in net hyI ene chloride (4 nmL). Theg%I ear sol ution wak stUNr &4t or 10
mn at 0C and then allowed to warmto 2 where it was stirred for 1 h.
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car boxyl i csmnﬁj’?.rret hyl ester A solution of triphenyl phOSphI ne (525 rug, 2
mmol ) i n nethylene chloride (25 nL) was . cooled to OC and then treated with
N- bronmosucciniride (355 ng, 2 mol). The reaction mxture was stirred at
OC for 30 mn and then treated with (E)-4-cyclopentyl-2-(4- 20

met hanesul f onyl - phenyl ) - but - 2-enoi ¢ acid (prepared in Exanple 21, 308 ng, 1
mrol ). The clear solution was stirredfmpld®nin at 0C and then allowed to
warmto 25C where it was stirred for 1 h. The reaction m xture was then

treated with (B-arfit€yclopentyl-2-(4mathatrsklfond-rhenyl)-bet-Bydnoglaminol-ddazalgyd- 2. 52
mmol ), @nd the resulting suspensitdoxylicscid inethyliestet 25C over the weekend.
The reaction mxture was concentrated in vacuo to renove
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" A solution of triphenylphosphine (525 mg, 2 mmol) in methylene chloride (25 mL) was
cooled to 0°C and then treated with N-bromosuccinimide (355 mg, 2 mmol). The reaction

mixture was stirred at 0°C for 30 min and then treated with (E)-4-cyclopentyl-2-(4-
20 methanesulfonyl-phenyl)-but-2-enoic acid (prepared in Example 21, 308 mg, 1 mmol).
The clear solution was stirred for 10 min at 0°C and then allowed to warm to 25°C where it
was stirred for 1 h. The reaction mixture was then treated with 2-aminothiazole-4-
carboxylic acid methyl ester (400 mg, 2.52 mmol), and the resulting suspension was stirred
at 25°C over the weekend. The reaction mixture was concentrated in vacuo to remove
25 methylene chloride, and the residue was diluted with ethyl acetate (50 mL) and a 1N
aqueous hydrochloric acid solution (50 mL). The two layers were separated, and the
aqueous layer was extracted with ethyl acetate (1 x 25 mL). The combined organic extracts

were successively washed with a saturated aqueous sodium bicarbonate solution (2 x 50



25 nethyl ene chloride, and the residue was diluted with ethyl acetate (50
m.) and a 1IN aqueous hydrochloric acid solution (50 nL). The two | ayers
were separated, and the aqueous |ayer was extracted with ethyl acetate (1
"X 25 mL). The conbined organic extracts were successively washed with a
sat ur at eVQ@YEHIE sodi um bi carbonate solution (2 x 50 WO %ﬁf@?ﬂ‘?ﬂ?ﬁ%g

PCT/ EPOO 12612 1 5 JUN 20011 nL) and a §§%grat ed aqueous s¢dfuibiciiipri de
solution (1 x 100 nL), dried over anhydrolts nagnesiumsulfate, filtered,
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stirred at OC for 30 mn and then treated with (E)-4-cyclopentyl'2-(4 15
nmet hanesul f onyl - phenyl ) - but - 2-enoic acid (prepared in Exanple 21, 462 ng,
1.5 mol). The clear solution was stirred for 10 mn at OC and then
allowed to warmto 25C where it was stirred for 1 h. The reaction m xture
was then treated with 2-am nothi azol eghmmglaphoxylic acid ethyl ester (774
nmg, 4.5 mmol ), and the resulting suspension was stirred at 25C over the
weekend. The (Epaqii@Rrlopexiyine4¥asthe AEuEBhYIFHREY) b ul-2CHDylanih 8 £z0ld5-

met hyl eppe chl(o)?i e,(p]gn tﬁgg f(esi gmogeﬁﬁ;adgaag}fﬁézt\e}th et t}{yl aclex?gte (70 mb)
and a IN aqueous hydrochloric acid solution (70 nmL.). The two | ayers were
separated, and the aqueous | ayer extracted with ethyl acetate (1 x 50
m.). The conbi ned organic extracts 2re successively washed with a

sat urat ed aqueous sodi um bi carbonate{solution (1 x 100 nl) and a saturated
aqueous sodium chloride solution (1 100 nL), dried over anhydrous 25
magnesi um sul fate, filtered, and concdntrBteq, in vacuo. Biotage
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A solution of triphenylphosphine (787 mg, 3 mmol) in methylene chloride (40 mL) was
cooled to 0°C and then treated with N-bromosuccinimide (534 mg, 3 mmol). The reaction

mixture was stirred at 0°C for 30 min and then treated with (E)-4-cyclopentyl-2-(4-
15 methanesulfonyl-phenyl)-but-2-enoic acid (prepared in Example 21, 462 mg, 1.5 mmol).
The clear solution was stirred for 10 min at 0°C and then allowed to warm to 25°C where it
was stirred for 1 h. The reaction mixture was then treated with 2-aminothiazole-5-
carboxylic acid ethyl ester (774 mg, 4.5 mmol), and the resulting suspension was stirred at
25°C over the weekend. The reaction mixture was concentrated in vacuo to remove
20 methylene chloride, and the residue was diluted with ethyl acetate (70 mL) and a 1N
aqueous hydrochloric acid solution (70 mL). The two layers were separated, and the
aqueous layer was extracted with ethyl acetate (1 x 50 mL). The combined organic extracts
were successively washed with a saturated aqueous sodium bicarbonate solution (1 x 100
mL) and a saturated aqueous sodium chloride solution (1 x 100 mL), dried over anhydrous
25 magnesium sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH
40M, Silica, 3/1 to 1/1 hexanes/ethyl acetate) afforded (E)-2-[4-Cyclopentyl-2-(4-
methanesulfonyl-phenyl)-but-2-enoylamino]-thiazole-5-carboxylic acid ethyl ester (250



met hanesul f onyl - phenyl ) - but - 2- enoyl am no] -t hi azol e-5-carboxylic acid et hyl
ester (250 WO 01/44216 -70 PCT/EPOO /12612 1 5 JUN 21U4 -ng, 36% as an
anor phous white solid: El- HRMS W calcd for C22H2GN205S2 (M') 462.1283,
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(E)-4-CycC opg'%%lﬁ -2-(3,4-difluoro-phenyl)-but-2-enoic aci%‘:grgmgogz 122-

ylam de A m xture of zinc dust (0.98 g,.7ho mmol, Al drich} - 9 éh) and
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to ebullition, allowed to cool, and heated 1o again. This process was
repeat ed t4§2dé8%ifonerd 463.1¢8ke sure the zinc dust was activated. The
activated zinc dust suspension was then treated with trinethylsilyl :
chloride (82 ng, 0.75 mmol), and the suspension was stirred for 15 mn at
25C. The reaction m xture was then treated dropwise with a solution of
(E)-4-cycl opentyl -2-i odo-but-2-enoic acid nmethyl ester (prepared in
Exanple 21, 1.47 g, 5 nmol) in dry tetrah ofuran (1.5 nlL)- over 3 mn_ 15
After the addition, the reaction nixgﬁpﬁp stirred for 1 h at 40-45C and

then stirred erni ght at 25C ,The reacti Lxture .th iluted with
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tri phenyl phosphine (104 ng 0.4 mmol )'n dry tetrahydrofuran (10 nL) was
stirred at 20 25C under argon for 10 min and then treated with

3, 4-difluoro-i odobenzene (0.96 g, 4 ) @nd the freshly prepared zinc
conpound i n tetrahydrofuran. The re ale mm%f%b red solution was heated
at 25C for 15 h, at which tine, | chy.opat ogr aphy analysis of the
reaction m xture indicated the alseng 2 ofOsta ting material. The reaction
m xture was cooled to 25C and then poured into a saturated agueous
ammoni um chl oride 25 solution (50 nL), and the organi c conpound was

extracted into diethyl ether (2.x 50 . . The. comqi.ne t her extracts, were
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suspension was then heated with a heat gun to ebullition, allowed to cool, and heated

10 again. This process was repeated three times to make sure the zinc dust was activated. The
" activated zinc dust suspension was then treated with trimethylsilyl chloride (82 mg, 0.75
mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then
treated dropwise with a solution of (E)-4-cyclopentyl-2-iodo-but-2-enoic acid methyl ester
(prepared in Example 21, 1.47 g, 5 mmol) in dry tetrahydrofuran (1.5 mL) over 3 min.

15  After the addition, the reaction mixture was stirred for 1 h at 40-45°C and then stirred

overnight at 25°C. The reaction mixture was then diluted with dry tetrahydrofuran (5
mL), and the stirring was stoppéd to allow the excess zinc dust to settle down (~2 h). Ina
separate reaction flask, bis(dibenzylideneacetone)palladium(0) (54 mg, 0.1 mmol) and
triphenylphosphine (104 mg, 0.4 mmol) in dry tetrahydrofuran (10 mL) was stirred at
20 25°C under argon for 10 min and then treated with 3,4-difluoro-iodobenzene (0.96 g, 4
mmol) and the freshly prepared zinc compound in tetrahydrofuran. The resulting brick
red solution was heated at 25°C for 15 h, at which time, thin layer chromatography analysis
of the reaction mixture indicated the absence of starting material. The reaction mixture
was cooled to 25°C and then poured into a saturated aqueous ammonium chloride
25  solution {50 mL}), and the organic compound was extracted into 3iethyl ether (2 x 50 mL).
The combined ether extracts were washed with a saturated aqueous sodium chloride

solution (1 x 50 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated



I n vacua. Biotage chromatography (FLASH 40M Silica, 411 hexanesl di et hyl
ether) afforded (E)-4-cyclopentyl-2-(3,4-difluoro-phenyl)-but-2-enoic acid
met hyl ester (0.82 g, 73% as a viscous oil: ElI-HRVMS me calcd for
C16H18F2 80. 1275, found 280.1275. A solution of

(E)-4-cy%%é)&4%§)% 2- (3, 4-di fluoro-phenyl)-but-2-enoic amﬁcﬁgf'tf?{l‘lzméster 5
(0.80 g, 2.85 nmmol) in ethanol (14 nl) treated with § ENJI#gUgpus sodi um
hydr oxi de soI ution (6 nmL). The sol ution Was heated at 40C for 15 h, at
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and the resdlting su cﬁ_enm on was stirred at. 25C over the weekend,
reaction nisedpver apBYHOREBHERAIEY svlfﬁt%zf%m@dt #ng fe%%trﬁe@ Hw@n@t%qrfquiiu EL:

and the r e@cﬁj&gp i @3- 0 (3, 0de 0pb 1 eﬁlﬁ%ht-@%ﬁaﬁt&u{ ﬁ% gTisko@And agoloble A BHACBIS

hydrochlori¢’ 2 d sol ution }#3 he two zﬁ rs were separated, and
t he aqdéougmweﬁﬁé@i@iﬁ%ﬁ (M"t é’tﬁﬁylllgété@t%’t /M9 50 mL). The

conbi ned organic extracts were successively washed wth a saturated

aqueous sogi semtiincaf Gﬁﬂﬂhﬁﬁﬁ@ip%meoﬂ 452g X4 28l in %Hé’ch?}‘leﬁ@ﬁ:h!lroﬁﬁ@@ls FBEE TS

sodi um chl ori de solution ( dried over anhydrous magnesi um

sulfate, ¢adledoroeddfC amddheroteated withd¥ bromosusdioimidie 67 Bywgchmonel). CBrenghgfion

(FLASH 40M _Silica, 8/ 1 30 he et h te) affo
(E) - 4- cycI B&tﬁf%ﬂwag sfugred. gf 91Giaes 5&1 E)/H)“ E‘F“ztféﬁ’ﬁiic“’“}gc% golution of (E)-4-

t hi azol - £432-88uorRY )-Bit- ARG RNRKS (563 | dz 3%' HRYP iV endihiaet for
Cl8H18F2N2 M+) 3453 1108, oy 305, 1185, W 011 FagTe Mol )

20 chlonde (4 mL). The clear solution was stirred for 15 min at 0°C and then allowed to warm
to 25°C where it was stirred for 1.5 h. The reaction mixture was then treated with 2-

aminothiazole (0.59 g, 5.9 mmol), and the resulting suspension was stirred at 25°C over the
weekend. The reaction mixture was concentrated in vacuo to remove methylene chloride,
and the residue was diluted with ethyl acetate (100 mL) and a 1IN aqueous hydrochloric

25  acid solution (100 mL). The two layers were separated, and the aqueous layer was extracted
with ethyl acetate l(] x 50 mL}. The combined organic extracts were successively washed
with 2 saturated aqueous sodium bicarbonate solution (2 x 50 mL) and a saturated
aqueous sodium chloride solution (1 x 100 mL), dried over anhydrous magnesium sulfate,
filtered, and concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 8/1

30 hexanes/ethyl acetate} afforded (E)-4-cyclopentyl-2-(3,4-difluoro-phenyl}-but-2-enoic
acid thiazol-2-ylamide (435 mg, 53%) as an amorphous solid: EI-HRMS m/e caled for
C1sHsFaN,08 (M™) 348.1108, found 348.1103.
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(E) - 4- Cycl opent yl - 2- (4- met hanesul fonyl -3-trifl uoronet hyl - phenyl ) - but - 2- enoi
c acid thiazol-2-ylamde 5 A m xture of zinc dust (0.65 g, 10 mmol,

Al drich,_-3 sh) and dry tetrahydrofuran (2 nl) under treated
wth 1,296F§Zﬂ%§ethane (140 mg, 0.75 mmol ). The zinc suggeégﬁgﬁﬁggf t hen
heated with a heat gun to ebullition, aljawed to cool, an eé hgai n.
This process was repeated three tines to nake sure the zinc dust was
activated. The activated zinc dust guspgRison was then treated with
trimethylsilyl chloride (82 ng, 0.75 io mmol), and the suspension was
stirred for (Eﬁ4myalc?@n&5@(4lnﬁhﬁﬁéﬁrfb - ifiuot Smbesl-phewy])-buedleadicdicpw se
with a solution of (E)-4-cycl opent yiaziizodemist - 2- enoi ¢ ‘acid nethyl ester .
(prepared in Exanple 21, 1.03 g, 3.5 mmol) in dry tetrahydrofuran (1.5 ni)
over 3 mn. After the addition, the peaction m xture was stirred for 1 h
at 40-45C and then stirred overnight 25C. The reaction mixture was then
diluted with dry tetrahydrofuran (3 15]m.), and the stirring was stopped to
al l ow the excess zinc dust to settle dowp (-2 h). In a separate reaction
fl ask, bis(dibenzylideneacetone)pal | adi ulf ( ng, 0.1 mol) and

tri phenyl phosphine (104 ng, 0.4 nmo ' .~%3§ ahydrofuran (10 nL) was
stirred at 25C under argon for 10 angyth reated with

4- br ono- | - met hanesul fonyl - 2- tri f8uoronet hyl - benzene (prepared i n Exanple
12, 0.76 g, 2.5 mmol) and the fK%sQIﬁEQO prepared zinc conpound in
tetrahydrofuran. The resulting brick red solution was heated at 25C for 15

h. The reaction m xtur hen _pour i nto sat yr.at ed, aguequ nmoni um
chlori d& sHPYEIEHO© S@C%%éﬁ&#ﬂgma@g@%é’c- JoRt\aad dry sty R
ethyl acehalender ¥rgofl wis)trealddewRRNE-ARGoMbehBhE (B gt DFSWakRINaThedidy t h
a saturated aqueous odi um %hl,o ide solutio uill'x rS?ﬁ mL), dried qver
anhydr ous %@%@mm&%ﬁ@e f‘l"it{‘éir]é‘?},t 298 W ullgiate APREG 0 [0k g hested
B} ]9'[ agedCha[ miTgs R:f&h‘ss(vﬁlb t@@'ﬂhre&ﬁh’ie@@o rrfﬁkéﬂ.;r@@f@élﬂ@&@ithws a&ﬁh&hﬁi lﬂ)he
phanyt)  iskivated Pns it StpEa sy IR GRed b Bar o shiogde B il O
El - HR I : 13 ol

Q@ E?a%c&%g@ﬂ fgg%ufgég%%%%ﬁea%rhsﬁ%% dbk3c fI‘Hér}gac%?Q miktde wiPthen

01/ 442 - 15 JUN. 20011 A'solution o )
( E) - 4- cydopeated Hrapwiise-wittes sdwntesrud f @Nyi-gycRpentyl-2fibdorbe @t dnpig aqphmeghy) edhert

(prepared in Example 21, 1.03 g, 3.5 mmol) in dry tetrahydrofuran (1.5 mL) over 3 min.

After the addition, the reaction mixture was stirred for 1 h at 40-45°C and then stirred

overnight at 25°C. The reaction mixture was then diluted with dry tetrahydrofuran (3

15 mL), and the stirring was stopped to allow the excess zinc dust to settle down (~2 h). Ina
separate reaction flask, bis(dibenzylideneacetone)palladium(0) (54 mg, 0.1 mmol) and
triphenylphosphine (104 mg, 0.4 mmol) in dry tetrahydrofuran (10 mL) was stirred at
25°C under argon for 10 min and then treated with 4-bromo-1-methanesulfonyl-2-
triftuoromethyl-benzene (prepared in Example 12, 0.76 g, 2.5 mmol) and the freshly

20 prepared zinc compound in tetrahydrofuran. The resulting brick red solution was heated
at 25°C for 15 h. The reaction mixture was then poured into a saturated aqueous
ammonium chloride solution (50 mL), and the organic tompound was extracted into ethyl
acetate (2 x 50 mL). The combined organic extracts were washed with a saturated aqueous
sodium chloride solution (1 x 50 mL), dried over anhydrous magnesium sulfate, filtered,

25 and concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 2/1
hexanes/ethyl acetate) afforded (E)-4-cyclopentyl-2-{4-(methanesulfonyl)-3-
(triflucromethyl)-phenyl)-but-2-enoic acid methyl ester {0.85 g, 87%) as a viscous oil: EI-
HRMS m/e caled for CigHa1F304S (M) 390.1113, found 390.1113.



2-enoic acid nethyl ester (0.82 g, 2.1 mol) in ethanol (10 nL) was treated
with a IN aqueous sodi um hydroxi de solution (5 nL). The sol ution was
heated at 40C for 15 h, at which tinme, thin |layer chronmatography anal ysis
of the mxéure i ndi cat ed t he absence of 5 starting materi aI The reaction
m xture ®concentrated in vacuo to renove ethanol, PCIEROYRE1Z osi due
was diluted with water (30 niL) and extra%ed wth di ethyljegh‘[%m Q@;%x 50

m.) to renove any neutral |rrpur|t|es The aqueous | ayer was acidified with

a | N aqueo r o) k ted
into et hyIM%(‘:}leu{@:ﬁil e&?g‘:l) 4%%‘%%‘@@ e co %Jﬁwhﬁﬂ%a&%@ﬂﬁ%ﬁﬂggﬁgd
with a satireaeieccihjmetyd estori(Q.82 g.h2 rbrmldlel)tm e;balwg (L) vxasstmeam; withra ébII
over anny o] iesulBHES! YAl Stion {3 ML) The SuSPRETRERE & 0L ot T H0at

(E)-4- CyC|\QHEHtti&he,zﬁlﬁ[fliz(y@l?&lﬂ%ﬂﬁ%ﬂrﬁﬂryyiﬁaiﬁm(dfrthfr InMQfupeBi{divdted BHEEiSence of
but-2-enoic acid (0.73 929 gu solid: ElI-HRMS me calcd

Cl7H19F§O4%art’(“S’r"j’atS'7§ EEéseactﬁ ARy SR Ben ConeR{ratedl a0 to remove echano,
tri phenyl phebahi R6d0869s Wuted Witk W@le (B miIDtdM &baceh Iwem alie&(y%tmxl wam 15

cooled to OC and then treated w th N-bronosuccini mde ( ) .
The reactl'é‘g ) 19 Xaees anydedtrplipmpgribies-oEhg apuegs lavss %aaém@ﬁ "fqﬁ'e%tl@c?%?‘llﬁ a

sol ution Olfx c(rgc}hlénc acid solution. The resultln acid was extracted mto eth%l acetate 2 x 50 mL)
cycl opentyl [ 4- (et hanesu] fonyl )-3-(trjfl uoroneth enyl) enoi ¢

acid (395 Tlmg combined Aeganic YR Epe atphech Wi, éate@t?ﬂe)aqucme S@ﬂ&w %rreﬁq on

was stipr eﬁl.h%n f’x'gl)@nﬁ)t driffo @ttt @ﬂa,uelxﬁaeﬁes%hqumé rmi&ec?éﬁd\egﬁﬁé@luatedfvas
stirred for % eactlon m X
Q

hen t
2- ani not hi’é‘zYﬂ‘é" {3 atfordy( (B oyckapsnyl- 2a{r¥dwq§bﬂq€@é n@ﬁrﬁgféﬁesmﬂbﬁ) -Rhgayl)-

stirred atp@bfeA¥RIacid€0. 7 8KER) adl E%uhﬁﬁf%blﬂﬁ EFHRMS%)’@@&I&PR&Q%B L9 n
vacuo to repove nethylene_chl oride,” and the residue was dilute et hyl

acetate (SWHLV%%WFRI aﬁﬁ@us hydrochl oric acid solution (50 m_) The
two |ayers were separated, and the aqueous |ayer was extracted with ethyl

acetate (1AX%oRRioHlaf. ulﬁh&ﬁﬂ@pmaé (S500RR] £1 SxchbiR 6 SnelitylabRl @l Srileq(@s Shi s
washed with a saturated aqueous sodi um bi carbonate solution (2 x 50 nl)

and a dat usedled tadiGoansd twai teatech Mothi Nebrogtasueanimide 3780mgni2)L mrhel).orBami ¢
| ayer was then dried over dr.ou nesi sul f at filt red

Concent 1 at BROHGR TGS WoR ST (b D SoR ATy e et i @ st of fPre-
hexanes/ et fylo ﬁ@}l@t?;l(rﬂéﬁx@ﬁééﬁl@oﬂﬁﬂ)eﬂ(ﬁiﬁuoﬂ?xﬁyﬁxmﬁﬂﬁk Mh-bat-2- en01c acxd (395

(4- met hanesul fonyl -3-trifl uoronethy] but enoi c acid thiazol 30

2-yl ami de vy mmebyn methifensdhigsids s = Vi CEPtmwwasC%Wé fpp}> min at
C20H2) F3 '\'Zﬁfgﬁﬁ%g%%)agégﬁ% ?czégrén [ ARG A48 i A 4R 161 PRELERPRAARS12

-74- 1. 5 .
20 was then treated with 2-aminothiazole {320 mg, 3.2 mmol), and the resuiting suspension

was stirred at 25°C over the weekend. The reaction mixture was concentrated in vacuo to
remove methylene chloride, and the residue was diluted with ethyl acetate (50 mL) and a
1N aqueous hydrochloric acid solution (50 mL). The two layers were separated, and the
aqueous layer was extracted with ethyl acetate (1 x 30 mL). The combined organic extracts

25  were successively washed with a saturated aqueous sodium bicarbonate solution {2 x 50

~ ml) and a saturated aqueous sodium chloride solution {1 x 100 mL). The organic layer
was then dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo.
Biotage chromatography (FLASH 40M, Silica, 1/1 hexanes/ethyl acetate) afforded the (E)-
4-cyclopentyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-but-2-enoic acid thiazol-

30 2-ylamide (77 mg, 16%) as an amorphous solid: EI-HRMS m/e calcd for CioH2 FsN2O3S;
(M™) 458.0946, found 458.0946.



(E)-1- [2-(3,4-Dichloro-phenyl)-4-nethyl -pent-2-enoyll -3-nethyl-urea I-
CH3 C1 O A mxture of alum numchloride (16.81 g, 126.05 mol) in

nmet hyl ene chloride (105 nL) 5 was cooled to 5C and stirred until the solid
materi al dissolved. The reaction m xture was then slowy H:?ﬁ: &6 '%h

met hyl oM P4 oride (8.1 nL, 88.24 mml), and the resufti 3 i‘igg tion
mxture was stirred at 5C for 30 min. The,reaction m xturel iesUihgigis! owl y
treated with 1,2- dichlorobenzene (12.35°9, 84.04 nmol). The resulting

reaction mxture was allowed to mrr@%&ﬁg where it was stirred for 6 h-
The reaction m xture was then 10 store t for 15 h. The reaction

m xture was sl ow o4l @0, _i e ar ) d) s 2. S re shaken
and separ at ed. Té@‘%&@%&%@%’?%@% %?&égpg%rzag?%ﬁamlﬁﬁtﬁ?ﬁg{éﬁyl ene - .
chloride (1 x 200 nL). The conbined grganic |ayers were washed with a
sat ur at ed aqueous sodi um bi car bonat e jsol uﬁi on (1 x 200 m.) and water (1 x
100 n.), dried over nagnesium sul fafe I'l tered, and concentrated in

vacuo. Flash chronmat ography 15 (Merc
hexanesf et hyl acetate) afforded (374
met hyl ester (0.78 g, 4% as a ye
cal cd for COH5C1203 (M) 231. 968 pund 231. 9699. A suspension of isobutyl
tri phenyl phosphoni um brom de g, 4.96 mol) in dry tetrahydrofuran
(5.4 nL) was cooled to OC and thenTreated dropwi se with a 1. OM 20 sol ution
of sodiumbis(trinmethylsilyl)amde (5 nL, 4.96 nmmol). The bright orange
reaction myx { o : r | ] : n
(roated w (yie bl CgiaPtid o e 128 0r TaRoDSE TR SR (B8 hoY
ester (G 7%Wagcodledth BMMAnd sthired witilahy shlidfms@tial(Assolved. The réaztioh mbirtire was

reaction mxture was al]Jowed tp warmto 25C, where it was stiryed for, .15 h.
The reacti Wﬂﬁlﬂ‘t’ﬁr%ﬂ\ﬁ%}swgﬁéﬂ?fﬁ@oo’%j}} ﬁﬁﬁﬂgét(&(l 1‘B£n§;%'£4aﬁﬂ’l’ ‘Iﬂéﬁ’e resulting
concentrat ¢ cﬁ% ;f@i%ﬂgrgtv&s rs?ﬁ%ﬁ t1s8Er RPyE Rfur gﬂe _r%_zl%ﬁoﬁ Qﬁﬂlx@d{% WRSthbA rSHWES

diluted wi 0 nL) and then extracted w ethyl acetate (2 x
m.). The corebiededth d2gdinhlordbayzns (W% gd84.e4 ruvel). Slddiresnlting feaction maktwrred,

and concentrated ip vacuo, h, chromat.ogr.aphy,(Marck Silica gel -60
230- 200" modfis el IREoL9 &1y Pheredh WAy T DF Be TS A7 URP ARt izvas then
PCT/ EPO(£) fsfa6d 2t doPol Y 12OPHe reaction mixture was slowly poured into ice/water (400 mL).

The layers were shaken and separated. The aqueous layer was further extracted with

gllice geld 60, 230-400 mesh, 9/1

b oMes ml)-oxo-acetic aci d
solid:SH; 58.2-63C, El- HRVE nme

methylene chloride (1 x 200 mL). The combined organic layers were washed with a
saturated aqueous sodium bicarbonate solution (1 x 200 mL) and water {1 x 100 mL),
dried over magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography

15 {Merck Silica gel 60, 230-400 mesh, 9/1 hexanes/ethyl acetate) afforded (3,4-dichloro-
phenyl)-oxo-acetic acid methyl ester (0.78 g, 4%) as a yellow solid: mp 58.2-63°C; EI-
HRMS m/e caled for CsHeClO3 (M) 231.9694, found 231.9699.

A suspension of isobutyl triphenylphosphonium bromide (2.02 g, 4.96 mmol) in dry
tetrahydrofuran (5.4 mL) was cooled to 0°C and then treated dropwise with a 1.0M
20 solution of sodium bis(trimethylsilyl)amide (5 mL, 4.96 mmol). The bright orange
reaction mixture was stirred at 0°C for 1 h. The reaction mixture was then treated with a
solution of {3,4-dichloro-phenyl)-oxo-acetic acid methyl ester (0.77 g, 3.30 mmol) in
tetrahydrofuran (3 mL). The resulting reaction mixture was allowed to warm to 25°C

where it was stirred for 15 h. The reaction mixture was quenched with water (10 mL) and
25 then concentrated in vacuo to remove tetrahydrofuran. The residue was further diluted
with water (50 mL) and then extracted with ethyl acetate (2 x 75 mL). The combined
organic tayers were dried over sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 97/3 hexanes/ethyl acetate) afforded



.the 2-(3, 4-dichl oro-phenyl)-4-net hyl - pent-2-enoic acid nethyl ester (749
ng, 83% as a yellow viscous oil containing a 3.5:1 mxture of (E): (2

i soners. The isoneric mxture was wused w thout further separation and
characterization. The isoneric m xture of

2-(3, 4- AMNRPEH3Gheny! ) - -4-met hyl - pent - 2- enoi ¢ aci d net hyIP%%’F%’gm@z [749.0
nmg, 2.74 mol, (E):(Z2) = 3.5:1] and net urea (812.6 ng 72G9|zh)l) wer e
treated with a sol ution of magnesmmmet o'xidein met hanol (74vvt% 16rr1_

10. 97 h aclih ed u for -

h. The reak%l oé ‘Fd'cg i’lhvé’ﬁ' rp%wgdp etnct) afg%ﬁ eétetrﬁ ?nlgl E’%Ea

t hr ough cetedibe v1sfhes mbd:am:annma 3.5 Ihmmunngmbf/(E/)th edmars r‘i[‘}&tlkgthera:aeb@m:e .wakhe

filtrate was,conce n.vacu 0 _chromat ography (Merck Silica .
gel 60, <2302 SMRELT oA RER chiPRHat o) art orden i tpur o

1-[2- (3, 4-di chl or o- phenyl) - 4- met hyl - pent - 2- enoyl ] - 3- net hyl -urea (280.2 ny)
as a whi tEhesipdmeric ﬁnistswuﬂz (3,&$1hckddrmepfmngbf4hpmmmnt:k-eﬁbkiacid methybo6ter

230- 400 3/ xan hyl r

Dot (35 h e RRE 2 PR ARDRY (ELFRMY A S LERId B9 hept (B e TBYY Somol) ere

as a Wwhit etrexséd elrithm<solysbmlolﬂmagnemunf nmﬁlm@dcanesieehdmpl (1.8 et bt miaflDo7d

pure (E)-1-[2+{3 r enyl I] hyl - ur ea

0on"7 . BT RGOS M i T B R RO 157 T bacoR

Cl4H16Cl2N%Q&ure( Wﬁ'ﬂﬂo&lﬁtoo@ﬁﬂ tonZlS'Gdan%ﬂﬁ'le@ﬁﬁﬂere@tﬂfmﬂ B c%ﬁte20Tﬁ£}ehte was

1-[ 3- Cycl ohexyl - 2- (4- met hanesul fonyl - 3-tri f| uor ormet hy F Phenyl) acr ylrﬁ(gl] 3-
T

met hyl - ur é&om%blmwéwdowlthl%MrathaFﬁ t Fhﬁeﬁltrateo*zraﬁfoncso Ated 7 YRy
di sul fige é&gmﬁtdnmp}%%%ermh])ca ga &5@3@@@0%&!&/' g1t nsaﬁ&%tmltafae&re%mea (

trlfluororrethyl)é’nl I'ne nrnol ). The reaction was exothernic

with gas ewepdieida: (3141@Ch19§vpg¢w@ ﬁﬂwhylrxwéﬂ@wy m-stethd-uigas(2RR 4 o) 28 @

80- 90C f oryRithsolfd. Wis&dnlli fiRh &%ﬁadogbﬁ%hqut%@tsﬂ%@hxoaﬁﬁd ¥GU ﬁlesl‘?f 3fphe
reaction mxture_ indjicated the absence of “startin erj al acti on

mxture weexapesiliedyl ethon @gaindefforded impeeninladdd- ﬁhloaabenﬂih%me Peftrg
-residue was. eﬂhﬁ?@lr‘rﬁ@@lﬂ-@rex\@l fulé ﬁ‘ﬂ’%]z@ awhif soﬁg/@%(aﬂéﬁtl&l fom Héﬂ%hgs@&hﬁt hyl

acetate (200 he”or gani c er was washed successively with a |IN

aqueouss hasrastHferd; R}“a& 1'5[%1(§ll4r43ﬁ1’1(>110 rhergb- frmethyipeat- 36(-‘1“19%’]&1‘[3%6%[1186%‘3
sodi um chl ﬁ 7de S9‘J/o hlt(elso d %g J%)IVS%IF& %S%‘EVQ&S%& @Wﬁal\"ﬂ'@z

sul f at e, ter ébl nd concen in‘vac
(M+H) 315.0667, found 315.0652.

Example 27

20 (E)-1-[3-Cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-acryloyl] - 3-
methyl-urea

O O CF,

| A solution of isoamyl nitrite (4.02 mL, 30 mmol) in dimethyl disulfide (19.8 mL, 220
mmol) at 25°C was slowly treated with 4-bromo-2-(trifluoromethyl)aniline (4.8 g, 20

25 mmol). The reaction was exothermic with gas evolution. The resulting brown reaction
mixture was heated to 80-90°C for 2 h, at which time, thin layer chromatography analysis

of the reaction mixture indicated the absence of starting material. The reaction mixture

was cooled to 25°C and then concentrated in vacuo. The resulting residue was dissolved in



Bi ot age chromat ography (FLASH 40M Silica, 811 hexanes/ethyl acetate)
afforded 4 5 brono-|-nethyl sul fanyl-2-trifluoronethyl-benzene (4.73 g, 87%
as a brown oil: EI- HRM5S nle calcd for CBH6Br F3S (M) 269. 9326, found

269. 9327, A oI ution of 4-brono-I-methylsul fanyl-2-trifl benzene
(4.71 g, WPAHHol) in methylene chloride (100 ni) was "?%uloc
then treated with 3- chl oroper oxybenzoi (‘76aC| d (86% grade i&% 2
mol ). The reaction mxture was stlrred i'o at -10C for -10 mn and t hen

2L oved | SRR, GREADET Sk i Brkr Wt aMR ksl ik 3N WBecuh!

l'ayer - chro mJ;glra h eaction m xture indicated th absence
of starti hyd kmcaiad sphmqm(alctmﬂmh) xdz @atmgedtmom jodinm ghlogide S@lﬁélon

solids vere &%ﬁl}&&gédm& %&Ehﬁ»’dr ?mEEAeQMn?' fate, ﬁlté%l g coﬁg&tidté& Bl EuYaS

concentrat'eéd i e resu |ng I esi ue Was

acet at e ( Hiotagt xhrofhatograghpi (FLASHe A0Ma Silivas Bél hexanssth elcptatel wﬁfqrﬁe% 4-
sat ur at gd 0 Xg 1 ugpt ed
aqueousgsogﬁ}lﬁ’] t?ﬂ %gﬂ’lg@l%ﬁi ?{n%th%@bgﬁinﬂg ((13 i %dggéﬁaﬁ%g%‘?%agt ER
magnesi umKERMSatk, calcﬂlfbrt@rl’ésﬂ!,rl’sérﬁm *3 36223065 faued 269193ébu0 to afford a yell ow
solid. Recrystallization from nethylene chloride (20 nL), diethyl ether

(10 m), d -

met hanesul %ﬁgﬁ&ggf ﬁ %‘g rloﬁlg }ﬁlspﬁg@ﬁ;]et rrlleﬂuf) 5"“21%‘1’51 beé‘?%‘e (éiéna? V\;Il‘itnelmg 3)) I 1|nd
nmp 110- 113GethyRRe E&hlbiﬁ%ﬁ@ (1oe ﬁﬁl)cdvaJ‘sOI:o&Bd-IGBr R3OS ﬁM)ttﬁﬁltr@:&Ed wlitdxurﬁi
301.9223. A m xture of zin t 6 250 Al drich, -

and dry t <IIRDErPBIRENZRIC 3@3 (g{"?’ﬁa"% ?8 %%% mgsff‘éa“% ﬂ#mfe ik stEred
L. 2- di B OTRENRNG, (8. L e MRlnked (E\Rark] BE25°BUSRERH OB stRdlIEMifRALEd

with a heat gun to ebullition, | owed to cool, and heated again. This
process wahisrtapeabiadayen chmmitogephpanaiss o thereatipninpouriindicead thaatisoraead.

The 25 2ct Lol Herdl o WERBIR MRS NEN cli Al Sl Wd Iuti IEL Dbl V!

chl oride ( the suspensi on was & rred m n at
25C. The rveahtnedwleneﬂllmeie\,(/as 50heh). 'Eheé'é!tretd w5 etp!wesgawdtmvepugoﬁbc resultifg
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20 EI-HRMS m/e calced for CgHﬁBngozs (M™) 301.9224, found 301.9223.

A mixture of zinc dust {16.34 g, 250 mmol, Aldrich, -325 mesh) and dry tetrahydrofuran (6
mL) under argon was treated with 1,2-dibromoethane (0.94 g, 5 mmol). The zinc
suspension was then heated with a heat gun to ebullition, allowed to cool, and heated
" again. This process was repeated three times to make sure the zinc dust was activated. The

25 activated zinc dust suspension was then treated with trimethylsilyl chloride (0.54 g, 5
mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then
treated dropwise with a solution of cyclohexyl iodide (21 g 100 mmol) in dry

'~ tetrahydrofuran (30 mL) over 15 min. During the addition, the temperature rose to 60°C.
The reaction mixture was then stirred for 3 h at 40-45°C. The reaction mixture was then

30 cooled to 25°C and diluted with dry tetrahydrofuran {60 mL). The stirring was stopped to
allow the excess zinc dust to settle down (~3 h). In a separate reaction flask, a mixture of
lithium chloride (8.48 g, 200 mmol, predried at 130°C under high vacuum for 3 h) and
copper cyanide (8.95 g, 100 mmol) in dry tetrahydrofuran (110 mL) was stirred for 10 min

at 25°C to obtain a clear solution. The reaction mixture was cooled to -70°C and then



slowy treated with the freshly prepared zinc solution using a syringe.
After the. addition, the reaction mxture was allowed to warmto 0C where
it was stirred for 5 mn. The reaction m xture was again cool ed back to
-70C and_then slowy treated with nethyl propiolate (7.56 90 mmol ). The
Cresul tind" @8R SN nmixture was stirred for 15 h at -70C s¥ ?'g’tp%’éﬂé‘nd t hen
slowly treated with a solution of iodings434.26 g, 135 i 28%
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(108 ng, 022404l ) and triphenyl phosphl ne (209 30 ng, 0.8 mol) in dry
tetrahydrofuran (10 mL) was stirred at 25C under argon for 10 min and then
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M Xt ur &ag, SOAIGEH whe therCheRH with a heat gun to ebullition, allowed to cool, and heated

again. This process was repeated three times to make sure the zinc dust was activated. The
activated zinc dust suspension was then treated with trimethylsilyl chloride (110 mg, 1
mmol), and the suspension was stirred for 15 min at 25°C. The reaction mixture was then
treated dropwise with a solution of (E)-3-cyclohexyl-2-iodo-acrylic acid methyl ester (2.5
25 g, 8.5 mmol) in dry tetrahydrofuran (3 mL) over 5 min. After the addition, the reaction
mixture was stirred for 1 h at 40-45°C and then stirred overnight at 25°C. The reaction
mixture was then diluted with dry tetrahydrofuran (4 mL), and the stirring was stopped to
allow the excess zinc dust to settle down (~2 h). 1In a separate reaction flask,
bis(dibenzylideneacetone)palladium(0) (108 mg, 0.2 mmol) and triphenylphosphine {209
30 mg, 0.8 mmol) in dry tetrahydrofuran (10 ﬁ;L) was stirred at 25°C under argon for 10 min
and then treated with 4-bromo-1-methanesulfonyl-2-trifluoromethyl-benzene (2.12 g, 7
mmol) and the freshly prepared zinc compound in tetrahydrofuran. The resulting brick
red solution was heated at 40-45°C for 2 d. The reaction mixture was cooled to 25°C and

then poured into a saturated aqueous ammonium chloride solution (100 mL), and the



t hen poured into a saturated agqueous anmoni um chl oride solution (100 n),
and the WO 01/44216 -78 PCTI EPO0/ 12612 1 5 JUN 2001 organi ¢ conpound was
extracted into ethyl acetate (3 x 75 nL). The conbined organic extracts
wer e wash wi th a saturated aqueous sodi um chl oride sol ujj X..100 ni),
dried ové‘fg%ﬁ%ﬁ ous magnesium sul fate, filtered, and coﬁé ?f%%léﬁui n .
vacuo. Biotage chromatography (FLASH 40 _Silica, 9/1 td 31dUineddhes/ et hyl
acetate) afforded (E)-3 5 '

cycl ohexyl 5,83{:4~ f S Bt L t s - ¥
et hyl oot PR HRPRARESHS A ced sk qyfALRE (03 78 JDY PreAcllipl Sfafic
C18H2 1 F304estiehtp \we3o Washal with qusaduraggiaqueons sodtiew| ehdorade slution (1 x 100 mL),

E) - 3-cycl gk -2 i -] £10) - - AacC | _
() el oS g i L iR B R B

, 4. ano rea

N aqueousclﬂrgmswaﬂh)’h(fgﬂﬁkﬁ #&Ms Silige.i ¥ to13 1 thexancfeshd cicateld reffasdednEated at
45-50C for t | ' : s/ he
i xt ur e’ | rdenpmA (4o BRy- 3 Hidl GBIy EBRAITR RO A BREIN R 1.7
was then cprdem ranedsdons wilc Ei HRMSermir caled om ShsHa BAUS t (M )r #8110 faand
diluted wiid} mgher (40 nL) and extracted with diethyl ether (1 x 50 ni) to
renove any neutral inpurities. The aqueous layer was acidified with a IN
aqueous 15 hydrochloric acid solution. The resulting acid was extracted

into ethylAasdutiew ¢f2 (R)-¥3ydphexyl-21{é-rocthressloryl gatriteorempethyl-plangvisiial
with a Sat&tﬁ@%%@hﬁ%é?@.s%?%lé; Q) H leB8nof DO § Rvas et RicH L) 1Ndaﬁh§gl%§ver

anhydrous nmagnhesi‘um-sulfat®e, filtered, and concentrate I n vacuo to ord
(E) - 3- ayc| suldéney | hydrgddd saltitiom €331 niI0nyThe Soltiv ivfas lesedeitdd-56°ahfonylls) h, at

acrylic acid (1,74 g, 99% .as a white so|id: 62-64C, El-H e cal cd
for 20 C1V€!fgli§6@t§gtq\/f%¥ﬁ/‘9+d§?’ﬂai%§%ﬂ Yf%’@l"i’ ‘Sﬁgﬁimur%% F?}F‘ﬂﬁ ?rgsence of
(E)- |3_- cycl gd Imatefidl: ThetdaarasuifioryastBed téndehtiated 78 Viitlo)o REREW ethanol,

acrylic aci

(282 nu, 0. 7! 1), in fluorqQhenzene (1, m, n

N, N di met h3ftd Bleresifte wag éﬁﬁﬁ?mﬁ} watst({ihmly 28 t%a&em}% gie@ml rthex &l 150
(232|C0 ][ i del( i) Eﬂ-retrﬂo& aﬂ@‘&b%ttrfjl\iﬁfptuﬁit@s. [r'{]ﬁel_aqum@ lﬁjieg?fas %@iﬁtﬁéd&g\iti\é\git\lﬁix%@ﬁ hat
or n en .treate ., urea g, 2: : e
resul ti'g Q@a&Hgflsﬁﬂ% ufiea r&fuﬁ%ﬁ;g%a'ﬁﬁe’ftéf&é‘rlg?m?‘gylsarcswﬁ@mﬁ? 2mLanol
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sol ution (ADydrd -to HiRrd WB)-BayabEexyl-2-(4-(methanesulfonyl)-3-(trifluoromethyl)-phenyl )-

acrylic acid (1.74 g, 99%) as a white solid: mp 62-64°C; EI-HRMS m/e caled for

20 Ci7HpF3048 (M+H)+ 377.1034, found 377.1041.

A solution of (E)-3-cyclohexyl-2-(4-(methanesulfonyl)-3-(trifluoromethyl)-phenyl)-
acrylic acid (282 mg, 0.75 mmol) in fluorobenzene (1 mL) and N,N-dimethylformamide
(3 puL) at 25°C was treated ~dropwise with oxalyl chloride (81 uL, 0.9 mmol) over 2-3 min.

The dlear solution was stirred at 25°C for 1 h and then treated with methyl urea (167 mg,

ta
w

2.25 mmol). The resulting suspension was heated at 70°C (bath temperature) for 10 min
and then treated with pyridine (121 pL, 1.5 mmol). The reaction mixture was then stirred

at 70°C for 20 h. The reaction mixture was then cooled to 25°C and diluted with ethyl
acetate {50 mL) and a 3N aqueous hydrochloric acid solution (40 mL). The two layers
were separated, and the aqueous layer was extracted with ethyl acetate (1 x 20 ml). The
30 combined organic extracts were successively washed with a saturated aqueous sodium
bicarbonate solution (1 x 50 mL) and a saturated aqueous sodium chloride solution (1 x 50
mL), dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. Biotage
chromatography (FLASH 40M, Silica, 4/1 hexanes/ethyl acetate) afforded the (E)-1-[3-
cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-acryloyl}-3-methyl-urea (104



wer e separated, and the aqueous |ayer was extracted with ethyl acetate (I X
20 mL). The 30 conbi ned organic extracts were successively washed with a
sat urat ed agueous sodi um bicarbonate solution (1 x 50 nL) and a saturated
aqueous sodium.chloride solution (1 x 50 nL), dried over_anhydrous

magnesi um"gm’fﬁf‘;e, filtered, and concentrated in vacuo. BPbl/EGWA2612
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white solighis 1%11R88nd22533F0! -HRVE me calcd for Cl9H23F3N204S (M)
432.1331, found 432.1332. Exanple A $Tablets containing the follow ng

i ngredi ents can be produced in a conventional manner: ng per tabl et

| ngredi ents Conpound of formula (1)10.0-100.0 Lactosel25.0 10Corn
starch75.0 Tal c4. 0 Magnesi um st ear at eé. 0 | sﬁxarrpl e B Capsul es containi ng
the follow ng ingredients can be prod I£A a conventional . manner:

| ngredi ents m per, .capsul e. Co d.of . formula (1) 25.0 20 Lactose 150.0
Corn st &rch 20" BROIGaPaRS e 6 1Rl R ingEt M cepgis Prodoeesip A SBPBE: o

fromthe gaRyperconsi sting of an olefinic am de of the forml a:

Ingredients mg per tablet
Compound of formula (I} 10.0 - 100.0
Lactose 125.0

10 Corn starch 75.0
Talc 4.0
Magnesium stearate : 1.0

15 Exampie B

Capsules containing the following ingredients can be produced in a conventional

manner:
Ingredients mg per capsule
Compound of formula (I) 250
20 Lactose 150.0
Corn starch 20.0
Talc 5.0



Rl 1 wherein R and R2 are independently hydrogen, halo, am no, nitro,

perfl uoro-al kyl having from1 to 7 carbon atons, alkyl having from1 to 7
carbon atons thio, perfluoro-alkyl having froml to 7 carbon atons thio,
al kyl having from1l to 7 carbon atons sulfonyl, alkyl having from1l to 7
carbon atons sul fonyl nmethyl, perfluoro-alkyl having from1l to 7 carbon
atons sul fonyl, or alkyl having from1l to 7 carbon atons sulfinyl; Ris
-(CH2)m R3 or lower alkyl containing from2 to 4 carbon atons; f35ns 2004
cycl oal kyl having from3 to 8 carbon aggns; ft Rais -GNHR7 or an
unsubstituted or a nono-substituted five- or six-nmenbered heteroaromatic
ring connected by a ring carbon aton®@ing he am ne group shown, which five-
or six- nenbered heteroaromatic ring contains from1l to 2 heteroatons
selected fromthe group consisting of sulfur or nitrogen, with one

het er oat om beiGRRAUNE @g@ﬁtevlﬁﬁrpahthegrowcm@ﬁrm efcan glefinioamigetdf the formagacar bon
atom said nono-substituted heteroaromatic ring being nono-substituted at
a position on a ring carbon atom other than adjacent to said connecting
carbon atomwi th a substituent selected fromthe group consisting of halo
or I -(CH2) GCQR7 mis 0 or 1; n isj{, ﬂu_. 3 or 4; -81- R7 is hydrogen or
al kyl having from1l to 7 carb 0 ~and denotes a trans configuration
across the double bond; or a macguti cal ly acceptable salt thereof. 2.
The conpound of claim1 wherginJsaid am de has the fornula: 16 H f1-C --HR7
fl ~~ 01-A R :

wherein R" and R? are independently hydrogen, halo, amino, nitro, perfluoro-alkyl having

from 1 to 7 carbon atoms, alkyl having from 1 to 7 carbon atoms thio, perfiuoro-alkyl
having from 1 to 7 carbon atoms thio, alkyl having from 1 to 7 carbon atoms sulfonyl,
alkyl having from 1 to 7 carbon atoms sulfonyl methyl, perfluoro-atkyl having from 1to 7
carbon atoms sulfonyl, or alkyl having from 1 to 7 carbon atoms sulfinyl;

R is -(CH2)n-R® or lower alkyl containing from 2 to 4 carbon atoms;

R® is cycloalky! having from 3 to 8 carbon atoms;

RSis -C-NHR7?

or an unsubstituted or a mono-substituted five- or six-membered heteroaromatic ring
connected by a ring carbon atom to the amine group shown, which five- or six-
membered heteroaromatic ring contains from 1 to 2 heteroatoms selected from the
group consisting of sulfur or nitrogen, with one heteroatom being nitrogen which is
adjacent to the connecting ring carbon atom; said mono-substituted heteroaromatic ring
being mono-substituted at a position on a ring carbon atom other than adjacent to said
connecting carbon atom with a substituent selected frdm the group consisting of halo or

-(CH,),-C-OR" ;

misOor1;

nis0, 1,2, 3or4;



wherein AA R Rand R2 and R7 are as defined in claim1l. 3. The compound of
claiml1l wherein said amde has the formula: Il RL 1-B wherein R R2, R
and A are as defined in claim1; and 15 June 2004 R' is an unsubstituted or
a nono-substituted five- or six-nenbered heteroaromatic ring connected by
a ring carbon atomto the am ne group shown, which five- or six- nenbered
het eroaromatic ring contains froml to 2 heteroatons selected fromthe
group consisting of sulfur or nitrogen, wth one heteroatom beigyfkbsegen
which is adjacent to the connecting riggg carbon atom said
nono-substitut ed heteroaromatic ring being nono-substituted at a position
on a ring caRbehydosan ef iy hﬁwagfraa] ‘hisehearpen atgms; aedbnnect i ng carbon at om
with a substituent selected fromthe group consisting of halo or -82 0 11
-(CH2) CGCR, 15 June 2004 nis 0, 1, 2, 3 or 4; and R7 is hydrogen or

al kyl havi ng? fiergiesia trang cordigheatior poiess the dothle eodpound of any of clains 1-3
wherein R7 is alkyl having from1l to 7 carbon atons. 5. The conpound of any
of clainms 1-4 wherein Ris |ower alkyl containing from2 to 4 carbon

at oms. @.a phsemeceydioallychooéptable selt theredfns 1-4 wherein Ris -(CH2)m R3 and R3
and mare as defined in claim1. 7. The conpound of any of clains 1-4 and
6 wherein R3 is cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. 8. The
conpound of arpeshmpbrnnhe claid awhereinfsaishanisiernamtiesfodmule: The conpound of
any of clains 1 and 3-8 wherein the heteroaromatic ring R4or R' is

sel ected from unsubstituted oR nmono-substituted pyridinyl and thiazolyl.

10. The conpound of claim9 whgrein the heteroaromatic ring R4 or R' is
unsubstituted or nono-substit }jired tnl azoI yl .
al

G

——NHR?

I-A

wherein A, R, R'and R? and R’ are as defined in claim 1.

3. The compound of claim 1 wherein said amide has the formula:

R

| A /ﬂ___w 1

o=

/e

R? I-B
wherein R, R?, R'and A are as defined in claim 1; and

R"" is an unsubstituted or a mono-substituted five- or six-membered heteroaromatic ring
connected by a ring carbon atom to the amine group shown, which five- or six-
membered heteroaromatic ring contains from 1 to 2 heteroatoms selected from the
group consisting of sulfur or nitrogen, with one heteroatom being nitrogen which is
adjacent to the connecting ring carbon atom; said mono-substituted heteroaromatic ring
being mono-substituted at a position on a ring carbon atom other than adjacent to said
connecting carbon atom with a substituent selected from the group consisting of halo or



11. The conmpound of claim9 wherein the heteroaromatic ring Rdor R' is
unsubstituted or nono-substituted pyridinyl. 12. The conpound of any of
clainms 9-11 wherein the heteroaromatic ring R4or R' is unsubstituted. 13.
The conpound of any of clains 9-11 wherein the heteroaromatic ring R4or R’
is nono-substituted with hal ogen. -83 15 June 2004 14. The conpound of any
of clains 9-11 wherein the heteroaromatic ring R4 or R' is
nono-substituted with -(CH2)n-C(O-0OR 7, and n and R7 are as degé &d 2bha
claim1l. 15. The conpound of any of ch%qs 1-14 wherein R and are each
i ndependently selected from hydrogen, halo, nitro, perlluoro al kyl having
froml to 7 carbon atons, alkyl haV|ng froml to 7 carbon atons sul fonyl
and al kyl having froml| to 7 carbon afoms sul fonyl nmethyl. 16. The
conpound of any of clains 1-14 mh ane of Rl and R2 is halo, alKkyl
having from 1l tqQ 7 carbon atons su onyI ‘or al kyl having from1l to 7
carbon at ons" &l flofyd OfEERYI and the other is hydrogen, halo, nitro or
perfluoro alkyl having from1 to 7 carbon atons. 17. The conpound of any of
clainms 1-14 wherein one of R and is_ alkyl having from1 to 7 carbon
at ons suIf0H§US§M@“9ﬁ%OB@HﬂWaW§Qﬁ?ﬂ}bﬁbmcaﬁﬁmkamﬁtro or perfluoro alkyl
having from1l to 7 carbon atons. 18 The conpound of any of clains 1-17
sel ected from_the group consisting o

[ 3-cycl ohexy‘i--Ti'ﬁ(C@gw@tiﬁ%ﬁ@m qf Slms 3- %whqrelad% Sl Pevipa &/ 4 toat earPeRy | | - 3- ne
thyl urgams.
(BE)-1-[2-(3, 4-di chl oro-phenyl) -4- et hyl - pent - 2- enoyl ] - 3- net hyl - ur ea;

E) - 2- (4- met hanesul f onyl - phenyl ) - pent - 2-enoi ¢ acid thiazol -2-yl am de;

E) (4- rret$1armaaﬂeh~fp@nud ofdTBf lchairfls TR VEreiR G0 1w My ca¥fthifling from 2 to 4

(
( 2-
t hi azol - am de;
(E) - 3- P %b @RTG1 - 2- (4- met hanesul f onyl - phenyl ) - N-t hi azol - 2-yl - acryl ani de;
(E)- 2 (3 chl or o- 4- met hanesul f onyl - phenyl ) - 3-cycl opentyl - N-t hi azol - 2-yl -acry
| am d

(E)-2- (3 br fird g REPRYL L AV Fleimn dyrherain R s (i i arg Rhpag B areag) - acry|
anm de; défibed #r @xal ppentyl - 2- (3,

4-di chl or o- phenyl ) - N-t hi azol - 2-yl -acryl am de;

(E) - N- (5- brono-t hi azol - 2-yi ) - 3-cycl opentyl - 2- (4- net hanesul f onyl - phenyl ) - acr
yl am de; 7. The compound of any of claims 1-4 and 6 wherein R® is cyclopentyl, cyclohexyl,
(B)-3-c ‘ Bhex g tﬂgt hanesul f onyl - phenyl )-N-thiazol-2- yI -acryl am de;
(E) - 3- c‘%)l’é’ {FP"OZC 9c

m de;

t hanesul f onyl - 3-ni tro- phenyl )-N-t hi azol - 2-yl -acryl a

8. The compound of any of claims 1-4 and 6-7 wherein mis 0.

9. The compound of any of claims 1 and 3-8 wherein the heteroaromatic ring R*or R" is
selected from unsubstituted or mono-substituted pyridinyl and thiazolyl.

10. The compound of claim 9 wherein the heteroaromatic ring R* or R" is unsubstituted
or mono-substituted thiazolyl.

11. The compound of claim 9 wherein the heteroaromatic ring R*or R"" is unsubstituted
or mono-substituted pyridinyl.

12. The compound of any of claims 9-11 wherein the heteroaromatic ring R*or R" is
unsubstituted.

| 13. The compound of any of claims 9-11 wherein the heteroaromatic ring R*or R" is
mono-substituted with halogen.



(E) - 3-cycl ohexyl - 2- (4- et hanesul fonyl -3-trifl uoronethyl - phenyl)-N-thiazol -2
-yl - acrylam de; WO 01/44216 -84 PCT/EPOQ 12612 1 5 JUN 504

(E) - 3-cycl ohexyl -2-(3, 4- difluoro-phenyl)-Nthiazol-2-yl-acryl am de;

(E)-2- (3-chl oro-4-nethanesul f onyl net hyl - phenyl )

- 3-cycl ohexyl - N-t hi azol -2-yl - acryl am de;

(E)-N-(5-brono-thiazol -2-yl)-3-cycl ohexyl - 2- (4- nmet hanesui fonyl -3- 5
trifluoronethyl-phenyl)-acryl anm de; 15 June 2004

(E) - 3-cycl oheptyl - 2- (4- met hanesul f onyl_gghenyl ) - N-t hi azol - 2-yl -acryl am de;
(E) -3 -cyclooctyl-2 - (4-methanesuifonyl -phenyl)

-N-thi azol - 2-yl -acryl am de;

(E)-N-(5- brormmelcambur%a(#any%faérrh&@emwere%n e MERLRaRARE AR R oPREMY | ) -

acryl am de

(E)-3- d}?@m;ﬁ@ﬁﬁfiﬁlte@wm (FHEHOHAR oand n 8nd R arersy dafised i cigimehy | ) - N—thl azol -
2-yl- acrylamde; (E) -N- (5-bro no -thiazol-2-yl) -3-cycl oheptyl -

(4- met hanesul fonyl -3 - trifluoronethyl-phenyl L acr |.am de;

( E) - 4- Cycl opntiie compaunbefirmy & alaimam {14 pihergin R’ pod R3 aemeaah independentiizol -

15 yl andefi€sted from hyd halo, nitro, perf lkyl having from 1 to 7 carbon at Ik
(E)-2-14-cycl op eny roger_x(é?_onggtrﬁa %sﬂ a 3yll avmgn r?m_ bﬁt Cfreor?oa rg%anoyj

-t hi az d]aéurm_frqpaﬁ 5@¥>¢pft@n@¢qrns el fonyl ar‘@igqllgfﬂ ha\(lrEg %/'Qm 1to 7 carbon atoms suifonyl

[ 4- cycl,ﬁg@, gyl 2- (4- met hanesui f onyl - phenyl ) - but - 2- enoyl am noJ -t hi azol e- 4-
carboxylic acid methyl ester; 20

(E)-2- [4 cycl opentyl - 2- (4- net hanesul f onyl - phenyl ) - but - 2- enoyl am noJ-t hi azol

e-5- car boxyld, GhacbfpBlttyér F£FEr nG@-ﬂZ h ' and R? is halo, alkyl h
(3-chl or o- 4- net hanesgl fonyla%g al wgreagggeofl_?l\fq% alg(l)wlao 8 Y aving

acryl anfiqe tp E)carbpn(agor@p@fqyymrr rom1to7 carbon atoms sulfonyl methyl and
ul f onyI th@ Bﬁ'@‘ ) hy%rc@éﬁ' ﬁ‘él@ rHltYé OII\bemihﬁer 'afkylzﬁa\ﬂn(g fron 466 Ycafofi&to Sg.

(E) - N-(5-Brono-pyridin-2-yl)-3-cycl ohexyl 4- et hanesul f onyl -
trifluoronethyl-phenyl)-acryl am de;

17. The compound of any of claims 1-14 wherein one of R* and R? is alkyl having from 1
to 7 carbon atoms sulfonyl and the other is hydrogen, halo, nitro or perfluoro alkyl having from 1
to 7 carbon atoms.

18. The compound of any of claims 1-17 selected from the group consisting of

(E)-1- [3-cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-acryloyl]-3-methyl-
urea;

(E)-1-[2-(3,4-dichloro-phenyl)-4-methyl-pent-2-enoyl]-3-methyl-urea;

(E)-2-(4-methanesulfonyl-phenyl)-pent-2-enoic acid thiazol-2-ylamide;

(E)-2-(4-methanesulfonyl-phenyl)-4-methyl-pent-2-enoic acid thiazol-2-ylamide;

(E)-3-cyclopentyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide;

- (E)-2-(3-chioro-4-methanesulfonyl-phenyl)-3-cyclopentyl-N-thiazol-2-yl-acrylamide;
(E)-2-(3-bromo-4-methanesuifonyl-phenyi)-3-cyclopentyl-N-thiazol-2-yl-acrylamide;
(E)-3-cyclopentyl-2-(3, 4-dichloro-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-N-(5-bromo-thiazol-2-yi})-3-cyclopentyl-2-(4-methanesulfonyl-phenyl)-acrylamide;
(E)-3-cyclohexyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrytamide;
(E)-3-cyclohexyl-2-(4-methanesulfonyl-3-nitro-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-3-cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyi)-N-thiazol-2-yl-

acrylamide;



(E) - 4-Cycl opentyl - 2- (3, 4-di fl uor o- phenyl ) - but - 2- enoi ¢ ac.i d

thi azol - 2-yl am de; and (E)

-4- Cycl opentyl - 2- (4- met hanesul fonyl - 3-tri fl uoronet hyl - phenyl ) -but-2-enoic
30 acid thiazol -2-ylam de. -85 15 June 2004 19. The conpo of

cl ai ns 1WPAWE8ct ed from the group consisting of HE:,P’E?J?’S{?{Z

(E) - 3- Cycl opent yl - 2- (4- met hanesul f onyl - phenyl ) - N-t hi azol -&-M-’Ugbli‘fmam de;
(E) - 3- Cycl ohexyl - 2- (4- met hanesul f onyl - phenyl ) - N-t hi azol - 2-yl -acryl am de;

(E) - 3-Cycl opeptkyla- 2-{4-.iBt haf JAVAREEON I~ AR Y 1 artey| - acryl am de;
(E)-2-(3-Cnl oﬁg-yi-%élt()ﬁg esu@gﬁﬁ{{%fﬁ‘ﬁ?%?’@g’?%hﬁf’opﬁfy - I\Tt ﬁ%/azol -2-yl-acry
| 'am de; -2:(3- 4. Imethyl- 1)-3-cyclohexyl-N-thiazol-2-yl-

() - 3- Oycl ohextl 23 doms  methanesul oy imety L phe ) R R R i azol - 2
-yl - acr ylanilaeide;

(E) - 3- Cycl ohexyl - 2- (4- et hanesul f onyl - 3-ni tro-fhen | )-N-thiazol -2-yl-acryl a
m de; (E)-N-(5-bromo-thiazol-2-yl)-3-cyclohexyl-2-(4-methanesulfonyl-3-

(B)-N-(5- a;.“(tlu ol 2wl ) -3~ | ohept yl - 2- (4- met hanesul f.onyl - phenyl ) - acr
yl ani de;? EEE@)% - g-ﬂ@%e%wﬁcﬁgatrﬁgﬁ’esul f onyl - phenyl ) - 3-cycl opent yl - N- pyri di

n-2-yi-acryl anigla. _>-(4-methanesnlfonyl-phenyl)-N-thiazol-2-yl-acrylamide;
(B)- N (5- B ommEpyr {"Siohepaly 4ymethanesuifonyl-phepy])-Nothiszel 2oy-acrylamide

| fonyl -3-trif |(tlf_:9_r3? k 5&%%—2%%¥%%?@ﬁ[f¥ﬁ%{?}ﬂﬁ%)-N-thiazol~2-yl_-acrylamide;

(E)-4-Cycl opent yl t hanes onyl -phenyl) - but - 2-endi ¢ aci d

thi azol - 2- yl angpy&N-(5-bromo-thiazol-2-yl)-3-cycloheptyl-2-(4-methanesulfonyl-phenyl)-
(E)-2-[4-Cycl ompg'gnt 35? 59?2- rrgtzﬂangs)ul f:%cnyl PB’hen(yl ) - but - 2- en(})’yfan‘iyno] -t hi azol
e-4- car boeyflimidesi d net hyl ester; and ‘

(E)-4-Cycl opentyl - 2- (4- net hanesul fonyl - 3-trif] uoronet hyl - phenyl ).- but - 2- enoi
¢ aci d 10t hi az oﬂﬁgﬁ-wcgmeaéd-22@:mﬂben@s@#@@)drﬁj§lfh%@math¥bPb@nﬂhyxﬁwer-&ﬂﬂ*s

1-19 for u%scg 135, medi canent. 21. A pharmaceutical conposition conprising a
conmpound o )ény of clainms 1-19 and a pharmaceutically acceptable carrier

and/ or adj uva e i e of clains 1-19
J uvanigy.N3s b}tagmu%gag_ef 2%)?\%’%%@ etk neQul fy1-9

for the preparation o icar he treatnment or prophyl axis of
type 11 di tifsosemethgephenybuaraylpmide; 23, A process for the preparation of a
conmpound of forrmula | according to claimy1, whj cbh 2proqess CQ riales: &a)
coupling a conifouherdapensini4amethapegionyl-phenyl)-but-Z-enoic  ack tazol-2-

15 ylamide;
(E)-2-[4-cyclopentyl-2-{4-methanesulfonyl-phenyl)-but-2-enoylamino}-thiazole-4-
carboxylic acid methyl ester;
(E)-2-[4-cyclopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoylamino]-thiazole-4-
éarboxylic acid methyl ester; |
20 (E)-2-[4-cycdlopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoylamino}-thiazole-5-
carboxylic acid ethyl ester;
(E)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-cyclopentyl-N-thiazol-2-yl-
acrylamide;
(E)-2—(3-Chloro-4-methanesulfonyl-phenyl)-3-cyclopenryl—N-pyridin—Z-yl?
25 acrylamide;
{E)-N-(5-Bromo-pyridin-2-yl)-3-cyclohexyl-2-(4-methanesulfonyl-3-
trifluoromethyl-phenyl}-acrylamide;
(E)-4-Cyclopentyl-2-(3,4-difluoro-phenyl)-but-2-enoic acid thiazol-2-ylamide; and
- (E)-4-Cyclopentyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-but-2-enoic
30 acid thiazol-2-ylamide.



VNI wherein R R and R 2 are as defined in claiml;, to a conpound of
formula XIV R11-NH2 x1v wherein R' is as defined in claiml;, to produce a
conmpound of forrmula I-B Rl 1-B wherein RR Rl, R2 , R' and A are as defined
inclaim3; followed, if desired, by the conversion of a residue R and/or
R2 into another residue RL and/or R 2 as defined in claim1. (b) coupling
a conpound of forrmula VII WO 01/44216 PCT/EPOQ 12612 -87 R2 OR5 VII 1 5 JUN
200k wherein R, R and R2 are as defined in claim1 and RS takefs hRgebber
with its attached oxygen atom forns aggydrolyzable acid protecting group;
s to a compound of formula XIV RL1-NH2 XIV wherein R' is as defined in
claim1; to produce a conpound of formula I-BH N81l1 R |-B wherein R,

R, R2, R afgl theabsm 8§ndj§ﬁén?§? cfaﬂnézll—éW@b%cte@lQroﬁ'@He‘ﬁiiﬁgn cdrhsﬂﬁ&bf ed, by the

conversion of a resi ue I nt anot her /or R2 as

defined in c{EaiSryciopeptyl- Ed@rmatm@eaultqwbmﬁwl)xﬁfmaiph%wlaaqwfamide
(E)-3-Cyclohexyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-3-Cycloheptyl-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-2-{3-Chloro-4-methanesulfonyl-phenyl)-3-cyclopentyl-N-thiazol-2-yl-acrylamide;
(E)-3-Cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyi)-N-thiazol-2-yl-
acrylamide;
(E)-3-Cyclohexyl-2-(4-methanesulfonyl-3-nitro-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-N-(5-Bromo-thiazol-2-yl)-3-cycloheptyl-2-(4-methanesulfonyl-phenyl)-acrylamide;
(E)-2-(3-Chloro-4-methanesulfonyl-phenyl)-3-cyclopentyl-N-pyridin-2-yi-acrylamide;
(E)-N-(5-Bromo-pyridin-2-yi)-3-cyclohexyl-2-(4-methanesulfonyl-3-trifluoromethyl-
phenyl)-acrylamide;
(E)-4-Cyclopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoic acid thiazol-2-ylamide;
(E)-2-[4-Cyclopentyl-2-(4-methanesulfonyl-phenyl)-but-2-enoylamino]-thiazole-4-
carboxylic acid methyl ester; and
(E)-4-Cyclopentyl-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-but-2-enoic acid
thiazol-2-ylamide.

20. The compounds according to any of claims 1-19 for use as a medicament.
21. A pharmaceutical composition comprising a compound of any of claims 1-19 and a
pharmaceutically acceptable carrier and/or adjuvant.

22. The use of a compound according to any of claims 1-19 for the preparation of a
medicament for the treatment or prophylaxis of type Il diabetes.



opts VIl wherein RR R and R- are as defined in claim1 and R5 taken
together with its 15 attached oxygen atom forns a hydrol yzable acid
protecting group; to a conpound of fornmula XV -88 F R7-NH CNH2 XIV wherein
R7 is as defined in claiml1l; to produce a conpound of fornula I-A RL I-A
wherein R Rl, R2, R and A are as defined in claim3; 15 June 2004
followed, if desired, by the conversion of a residue Randlor R2 into
another residue Rl and/or R2 as defined in claiml1l. 15 June 2004
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23. A process for the preparation of a compound of formula | according to claim 1, which
process comprises:

(a) coupling a compound of formula Vil

=1
R Vil

wherein R, R' and R? are as defined in claim 1;
to a compound of formula XIV
R"-NH, XV
wherein R is as defined in claim 1;

to produce a compound of formuia I-B

]
lla ﬂ_H“

C/"

i
0
[=H

Rt I-B

wherein R, R, R?, R" and A are as defined in claim 3;
followed, if desired, by the conversion of a residue R' and/or R? into another residue R’
and/or R? as defined in claim 1.

{b) coupling a compound of formula VIi



WO 01/44216 PCT/EP00/12612

75 JUN 2004

wherein R, R' and R? are as defined in claim 1 and Rs taken together with its

attached oxygen atom forms a hydrolyzable acid protecting group;

to a compound of formula XIV
5 R'-NH, X1V

wherein R" is as defined in claim 1;

to produce a compound of formula I-B

wherein R, R', R%, R'! and A are as defined in claim 3;

10 followed, if desired, by the convérsion of a residue R' and/or R? into another residue

R! and/or R? as defined in claim 1.

(c) coupling a compound of formula VII

R H

O

OR,

R2 VII

wherein R, R' and R” are as defined in claim 1 and Rs taken together with its

15 attached oxygen atom forms a hydrolyzable acid protecting group;

to a compound of formula XV
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RENHCNH, o

wherein R’ is as defined in claim 1;

to produce a compound of formula I-FA

R

A H
| _N—C——NHR?

I

R? 0

R I-A
wherein R, R', R%, R” and A are as defined in claim 3;

followed, if desired, by the conversion of a residue R'and/or R? into another residue
R' and/or R? as defined in claim 1.



