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(CH). ' Glucokinase (GK) is one of four hexckinases that are found in mammals

{Colowick, S.P.,, in The Enzymes, Vol. 9 (P. Boyer, ed.) Academic Press, New York; NY,
pages 1-48, 1973]. The hexokinases catalyze the first step in the metabolism of glucose, i.e.,

the conversion of glucose to glucose-6-phosphate. Glucokinase has a limited cellular

distribution, being found principally in pancreatic f-cells and liver parenchymal cells. In
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,, qnd 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
GK demonstrates half-maximal activity is approximately 8 mM. The other three

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

10

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 Gr;mner, 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

and perhaps decreased glucose production.

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

R2 0
R I
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, perflucro-alky! having from 1 to 7
carbon atoms thio, alkyl having from 1 to 7 carbon atoms sulfonyl, perfluoro-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
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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;



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 &K 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 glugesg.e 2004

metabolismin a-cells and hepatocytes, which will be coupled to 1ncrease
insulin secretion. Such agents would be useful for treating type |

di abetes. This invention provides a conpound, conprising an am de of the
f or mul a: R2 0O R T whereim R and R2 are independently hydrogen, hal o,
am no, nitro, perfluoro-al kylf having from1l to 7 carbon atons, alkyl
having grigm 1 to 7 carbon at-gmg~Rhi 0o, perfluoro-alkyl having from1 to 7
carbon atons thio, alkyl having froml to 7 carbon atons sul fonyl,
perfluoro-al kyl having from1l to 7 carbon atons sul fonyl, alkyl having
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bei ng n@agpgmtpnbtgfﬁgboat a position on a ring carbon atom other than
adj acent to said Cconnecting carbon atomwith a substituent selected from

the group consisting of halo or@a(CH, ?),-COR7 m sOorl1;

-(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.
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a trans configuration across the dou or a armaceuti ca

accept dBP@INeANd ipgiae.Ast uspRinerein, serfigamdpwersaligil reernsenydower alkMomus f or
wherein all of the hydrogens of the lower alkyl group are substituted or replaced by fluoro.
Among the preferred perfluoro-lower alkyl groups are trifluoromethyl, pentafluoroethyl,

heptafluoropropyl, etc., most preferred is trifluoromethyl.

As used herein the term "aryl" signifies mononuclear aromatic hydrocarbon groups such
as phenyl, tolyl, etc. which can be unsubstituted or substituted in one or more positions with
halogen, nitro, lower alkyl, or lower alkoxy substituents and polynuclear aryl groups, such as
naphthyl, anthryl, and phenanthryl, which can be unsubstituted or substituted with 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
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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



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 B 91442Hnd the |ike. As used herein, the term"| iE%hﬁ?ﬁ@ic
aci d" denotes | ower al kanoic acids containing from2 to 7 ap | 0TS
such as propionic acid, acetic acid and tHe |ike. The term"I| ower

al kanoyl " d | ent. .al.kanowl ..g{.0uns Having from2 tq 7 rbon
2t o Such' 08 WERLTP AOHCRAYE s A kS5 (O g hiind grpm R o
denot es ar ytorakikamyiscbstititetst. \iWaer Ririy bn imsulasituted ionenbrabsubatimne fivec anaine
cont ai ns fr%@m% te% 6 Sar bon tat ons. hThe ﬁ\/\D 81[ 44216t- 6 P /hEPOOt /12612 1 5
JUN 20, 04 t BFFDEEGd B OgimttissTIap oihe BIEieHsd s & thesg wWhieh santainy ¢ ftgogen
her ei nbef or kstesiatdim tapcdnt do aje tonmgpcdng ring dabtnGHdH: LA heteediiore chdjademmg
the preferrgd aroyl. groups,i s benzoyl. Duri t he course of the reaction
the vari dus eJﬁEP%%ﬁ%F“@fﬁﬁﬁ?cgﬁg CégtPﬁgdgggéwaﬁﬁvﬁﬁ&ylic acid or hydroxy
groups will be protected via conventional hydrolyzable ester-or s ether
protecting group¥he AanuSgdirimaceiticallyhaccepable"shlydras lused hbeireftichide any atlbevith

rotectin oups” desi gnates any ester,or et conventi onal sed f.qr
Dot ecti ng BEROIRR e B PRERE pRamaE Rt e ShEBle S50 RiF &1 Bt SR riifly
the respect hyérobyathimayid, nitric adidaxiflirig acd pphosphaiaachd, yiteis h6d, farmitpsidusaleud
for those pur.gose arﬁ_those in,which th%%aq¥£ nniﬁ%}es.gre derived.froma
| over al kandt: :a%?wc oisinis padofagtangacid, pethanepatfonic pdidy Pz doheeRe SBtonic
10 Amongid hacidcand ahedikeci Thewrrmh “pldineeuticaliy aeckptabld asle”salsd igelodgsany e

aci'd anhydrides, acid hali wprefierably acid ¢hlorides or acid bronides
dor i ved | roragycegealy agiepEPRLAF o1 HERA PR Ire PRI T A i nd g Taé!
anhydri des dath sad chn boformed gaitb eeadily by deisd sldllehinake an aeing tadddrddedhaéques.
benzoi ¢ acid anhydride, and | ower al kane di carboxcyclic acid anhydri des,

e.g. succinic an ride as | _a htoto formates e.g. .trichlor ..
ot byl chioro f or ms BabelRa AT rafls FRl Mot PRicPRsGufbs p PR Snscsn b
f or al cohol shacenpéwrrd ebfarmpile, t he tetrahydropyranyl ethers such as

4- met hoxy- 5, 6- di hydr oxy-2H pyranyl ethers. O hers are aroyl nethyl ethers
such as benzyl, benzhydryl or tritykzethers or a-lower al koxy | ower al kyl
ethers, for exanple, methoxymethyl oKk allylic ethers or alkyl silylethers
such as trinethylsilylether. 20 The yerm?"
desi gnat es any conventional am no prokggti

yield the free am no group. The:T:- o1 Red

R2

am no protecting group”
group which can be cleaved to
N ors& T dNdRbups

15 R . I-A

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



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. Particularly

pr ef er r ed VB BH&2HF ot ecti ng groups such as 25 t-but oxycar boP§T/EEMYB61Pat e,
benzyl oxycar bonyl carbarnate, 9-flurorenyl rethyl carbanate.] thdUi 7004

het eroaromatic ring defined by R4 can be & unsubstituted or nono-

substituted fivesor. si x-nenhered heteroaromati J having froml to 2 .
heteroatons sel 8cted PPolH ugftS‘élp°Eoﬁsi’§?’i‘9f§‘§|?§¥“'ﬂigqr ¥en, Clortsemberethd
connected by a r hegresmeatic fing coftectdd hea eingtdatbonnitokd tgrthe prrihogvaup khown,

het eroaromatic ri contains a first.nitrogen.30Q heter,oaiom adjacent to the
conmeort no ri g EATGeS bR aRembdred BEEE OmEHGrRE FRTARR OB bif AHGeralrTEe

sul fur, or nitrogeestedfromaht Bvuprcaheiktigtoialier Oeieidpéd, Svithi ditchefdr6atom being
pyridinyl, pyrim di&/l agd t hi azol }/ll , n&;tgﬁlreferre_d ar ridinyl. and
thiazol yI>. These M{éEr Y Bt 295Phd8 Wi CRTETHY: MGt @re FHent St TR
via a ring carbogugdtRitel thetddGaroaiitiderigy BiRgt MohHubbitiRdadn &gpsi@bnf 6 ALigg | -

The ring carbon atgm of the het er&gromatic_V\D 01/ 44216 -7 PCT/ EP0O0/ 12612 11
5 JUN 12004 ri ng SHRoBRteE othym than abasephtoid comnading tom Wigh Hpybigtuent

conmpound of for mgbiactbd GRARNGE ,m@gﬁtiﬁg\yfmgltituent. Wen R4 is an
unsubstituted or nono-substitfuted five- or six- nenbered heteroaromatic

ring, the preferred rings are those which ntain a nitrogen heteroatom
adj acent to the connecting ring carbon and second het eroat om adj acent to
5 the connecting ring carbon or adjacent tqfjsaid first heteroatom The term
“pharmaceutical ly acceptable salts" agH e Jdoggrei n i nclude any salt with
bot h i norganic or organi c pharnmaceuticallTy acceptabl e acids such as
hydrochloric acid, hydrobromc acid, nitric acid, sulfuric acid,

phosphor e aci d, wistd; 1,2,80rd;arfdorm c acid, nmaleic acid, acetic acid,
succinic acid, tartaric acid, nethanesul fonic acid, para-toluene sulfonic

lo acid and the Iﬁki?h Jr%gerg‘?rlglngpﬁ meceut ically acceptable salts" also

I ncl udes any phar nacett carly accept abl e 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 standard techni ques. The compound of
formula | of this invention constitutes two preferred species, i.e., the

conpound of for my 4 dbhce 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.




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

unsubst it W@&8Y¥121a nono-substituted five- or six-nenbered POBERNGA61ANALI C

ring connected by a ring carbon atomto t_tbe_ am ne group shownf JuRixpyfive-
or six-menbered heteroaromatic ring contais from!| to 2 heteroatons

selected fromt I St f | £4r or nitrogen i1 h Qne .
het er oat om bei ‘rﬁf%&%?#ggégﬁﬁ\?z’%ceﬁ%ioglrgecsﬂl!gg {CompoERd °g§9{m¥\@% *'ﬁgﬁ FhRE 2 ar bon
atom sai d epeieallyd ghsipi whitk doriteins fromi & s taboi awnis prederabipegddirigit ut ed at a
position on | C 0 { Qt her than,.adjacent to, sald copnegting
carbon at om(gmorpél&%dsﬁgisﬁi rﬁeﬁfmesvélpggi eéﬂ%%ﬁi‘%ﬁi“@%%\& &1 §'in§°[‘]eF Y of halo -
or 0 Il - (Cid2inpo@rdRA ltave imich@led, thoSnrodypmnadiRwhe dngdf BYend RF ishod@ier hish, .
I n accordan w t.h. 0 ef erabl e .enbodi rent ,of the canpeund et .forpula 1,
R cans her T A SR e S d BT B, e b AT UG n & s ol Bpves
pref erabl e eiliybilfvaplior gerflioro dowdrealky( Mﬁarticulaﬂ@thmet@nﬁrr&t&(bnﬁblﬁmﬁrﬁﬁf '
defined above, Preferred heter clic residyes arec opentyl, .
Cycl ohexyl . EhdbEndIGhe T SRR et pr s S e Sl el By elbssisloye:

alkyl sulfonyl or perfluoro lower alkyl. Another embodiment of the compound of formula

I-A are those compounds where R is a lower alkyl group containing from 2 to 4 carbon

10  atoms (the compounds of formula I-A2). Among the embodiments of the compounds of

formula I-A2 are those compounds where one of R' and R* is hydrogen, halo, lower alkyl

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

sulfonyl or perfluoro lower atkyl.

An embodiment of the compound of formula I-B are those compounds where R* is

15  an unsubstituted or mono-substituted thiazole ring. When R"! is an unsubstituted thiazole
ring, R can be a lower alkyl group containing from 2 to 4 carbon atoms. (compound I-B1)
Among the embodiments of the compounds of the formula I-B1 are those compounds
where one of R' or R? is hydrogen, lower alkyl sulfonyl, lower alkyl 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



cycl ohexyl and cycl oheptyl. In one preferred enbodiment R3 is cycl opentyl,
in another preferred enbodinent R3 is cyclohexyl. In a preferable
enbodiment mis 1, in another preferable enbodinment mis 0. Preferred
het er oar ové@ bY4428hgs R 1 in accordance with the 20 presenPCI/BR@&R6N are
unsubstituted or nono-substituted pyridi n){I or thiazolyl. I SdﬁJN 9004

pr ef erabl e enbodi nent heteroaromatic ring ORI 1 is unsubsti tidt

ot or oar oma PP gt rlertinedin@ial i aampodpan -2 LD LB SR 1

accordance whekirf:urt her preferabl e enmbodi nents, the heteroaromatic ring R
1 is either unsubstituted, nono- substitut ed with hal ogen or nono 25

substituted with 7 .are, as defined above.
S e G e O Sl S B St el
group consi alkyhalfeh hhﬂb@g?étﬂuohﬂloﬂrerﬁll'k?lfo perfluoro I ower alkyl, |ower
al kyl sul fonyl and ower al kyl sulfonyl nethyl. In a preferred enbodinent

one of R1 and R2 s ha I sul f on ower . al k sul.fon

Tothyl afd the oPhane peR e honidS i R P BT R

a nore pref gerdrSweralksi srtilogefiwdof R and k2 is lower al kyl sul fonyI
and the other is hydrogen hal o, nitro or perfluoro | oner al kyl. Preferred

residue R7 is |lo [ 442 61 15JUN 00"E In
accordance with &f 8 %ﬂ%%cﬂ“r‘ﬁﬁt é\YE&%ﬁgﬁTﬁﬁE@ }‘ﬁ‘h?é‘q is RYdEQBERAORE 5
cycl oal kyl Qﬂ@hﬂllfﬁhyhhemmr&laﬁﬁgeﬁr om 3 to 8 carbon atons, preferably

cycl ohexyl (conpound I-Al). Anong the various enbodi nents of the

cycl ohexyl am des of conpound I-Al are included, those conpounds where one
of R and R2 is hydrogen, halo, 5 |ower alkyl sulfonyl or perfluoro |ower

al kyl and the other of said R and R2 is halo, |ower alkyl sulfonyl or
per fl uor @ | ower Axhényg tharedibpdirhéentsibbedmypdundsd tb&)ﬁwpnuhdﬁ MediOSRcompdum is

hydrogen or wlrl?e‘@@fl‘ ‘% %X’lonl%%{)& kedQBlagaﬁrlf Jlﬁ%w 1ci1 ?%Jc}e &Abﬂﬁ %.{'er 3 rig al he

other is | ower ~alky f'on or ower od| nent
of the co rrpdu&rds@fstlmdmhﬁaaole Irindy (aompbhw@menhstiQ{e)(é))R Argong thewer

al kyl group [
formil o 1-Ad %%@H@h@%ﬁiﬁe c%éﬁﬁds of ol ;58@%%%9)@? ];Smgg B‘ﬁdwﬁhé%ﬁ ggeof
t hose conpoul dmdvlkres lwen elkpifsuRondnlly dRogeansor by anglethe otlak & lowenalkyl ahMoriyl
sul f onyl 19r lpa(?rflfggro | ower al kyl and the other of said R and R2 is hal o,
| oner al Kyl i 9I or perfluoro | ower alkyl. An enbodi nent of the
conmpound of forrmula |I-B are those conpounds where R' is

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 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 foM@aMIAH2KB 1 are t hose conpounds where one of R rOT/EIDOIZ12
hydrogen, |ower alkyl sulfonyl, Iower alk I sul fonyl net hyI &Agﬁ\lfl,l,;oro

| oner al kyl, halo, nit ro and the other offlsaid RL or R2 i s afdey |
sul fonyl , 20 Iomer aI qu nmet h er Iuor | ower aIk hal @ )
nitro and pref Q8 ‘o‘%hﬁﬁ %?“4& )are those C%E?@%ﬁ‘é‘efﬁRR'ls and

R2 is hydragefio- s&tﬁWte@kllﬁﬁiolﬁLHuﬁg)ﬁWd pafitulatihe Hilb%ﬁbﬁﬁu&ﬁ' ﬁhaco?{ﬂu% 1BS
al-B are

| oner al kyl | ment f t he conpaund formi

whose conpc%.gﬁﬁé )V\AI}EF%“RSH%H'E’O HPENH . WPWSWQ 21(\93?(3 @'38 hesscomROouRGHhere
(compound |d3re?c)r R' 2 dARI0R Govr QI DGIEH TR B S t1Rf ot OB AARGEen Qlerfio8rB Wb ier 4 o%f e
t hose corrpcl_mgl where the cycloal kyl® group is cyclopent’yl (IB-2a).

enbodi nent I%&Shpounds 1-B2(a) are those conpounds of fornula IB—2(a)
where R' is an unsubstituted thiazole ring (conmpounds IB-2a(1l)). Anmong the

E”bgd'R rrentz of tmtﬁgﬁemuaahﬂeat %ﬂi(th% E@s:h@ohililc?sm l@%r;eqnmw}ﬁﬁ poRaE ‘%ﬁéﬁeRloﬂc

sal an rogen [ a Su on ower a Su on

met hyl , per‘FY%B é\ﬂé}P%é}PMB “ﬁm'a%qupm &CO&%RP%W%%Q@& Xﬂ ee@péﬂwn%anfd

R2|slowerh@b busdd 0 | r

ShiyT | e P e s e
|

particul ar sy ?"été}t BaelfeicempeRndsB- %@%ﬁ@ﬁé@rﬁc)ﬂg)rewrcw@ tlhdbé
compounds d&ﬁ@ﬁ:ﬁé ébmﬁdurﬂﬂ%f@ﬂ zlf%'l)(pfarl:aZIB §ﬁ ?G‘}‘ﬁiat%l-é‘ efe?i;gdfa‘?@ﬁos@%ﬁgaﬁxds

ot her is hydyo L ower 0 o 0 uoro 1 ower
al kyl ; 5 b)"B °8F° a%%JRR'é 19'9’6%&#@? Suivfya}'o xﬁ;ogﬂn Ibé\ogcruer perflgoserlogrkalkyland

the other igd theoitedeyioweraRy salféh, }Qlog@ﬁb@ﬁemuo?@m&}amgﬁ of R and R2 is
| ower al kyl sul fonyl nethyl and the other is hydr ogen, wer al kyl

sul fonyl methyl or ha 10 A ng the e di of conmpound of the

fornula | B-2a ar'g ?52‘65 8Y1r‘|5‘b‘i‘i'ﬁ(9 ﬁ gﬁr?ﬁ Fospeyndi il ) 1Eithess v

ring which tomfipeides vﬂ%@ﬂﬂlnﬁ% r\%ﬂé-@uﬁtltth@d thftﬂidchﬁﬂbxzd tEeU:%LQ)‘éinthﬂbﬁl@i Balol NQ
odi mept. s of

(compounds of the formula |IB-2 ta% ‘i m)g rﬁi

conpoundS of %MBr mlItSFERFEIR2Y Br 21 Rosan bo hpdosen laner dkdsalionyl pecfiyore Ro
i SI :c O\Nelr al Topter sy GiBalogeh M A BEBhEN cahl Ble BaRRen, 1HReONRR sulfhyl SV @breYbwer
suttony 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:



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 wo eggs¢gonpound 1B-2(b)(1). Anong the preferredlqnmumundﬂzof

| B-2(b) are those conpounds where one of R or is 20 h&g g b

al kyl sul fonyl, lower alkyl sulfonyl methid- perfluoro | o aﬁﬂ@ﬂ lhalo
nitro and the other is | ower al kyl sul fonyl, |ower alkyl sulfonyl methyl,
perfluoro |l ower alkyl, halo or nitro and garticularly (a) where one of R
or R2 is lower alkyl sulfonyl and the othef|l is hydrogen, nitro, |ower

al kyl sul fonyl, halo or perfluoro Io g] (P g725 (b) where one of R and
R2 is hal o, hydrogen or perfluoro | owe and the other is perfluoro
| ower al kyl or hal ogen; and (c) where one of R and k2 is | ower alkyl

sul fonyl net hyl ywr&adint hgnPRNEE at sodydr ogen, | ower al kyl sul fonyl methyl or
hal ogen. WO 01/44216 PCTI EPOCOQ' 12612 -11 L 5 JUN LWJ Anot her enbodi ment of
t he conpound | B-2(b) are those conpo ere RL1 i ut ed
t hi azol yl rimhinease ﬁarrmoeafiwﬂ\yreapr}?awﬂR Ri fshowgr ﬁwﬁw@&bwﬂﬁa‘ her 1s
2(b) (2)) . ARG IRAL I BickeRkreGhERAMIIS | B-2(b) (2) are those corrpounds

where one or Rl and is lower aIkyI sul fonyl and the other is hal ogen,
perfluoro | ower _al kyl ydr Anot her enbodi t_of th npound
| B-2 areSthose Bb@ﬁm;ﬁa%cw@ﬂe bpdimieat, ditoHien ERPPLRARILIRIMHS. Jpiyy ¢ be
cycl ooctyl cgasmRat dAh&na{cﬁﬁ&xenm tBIRRGY mnﬂeyéomp&mmmwmdsS (e siveRucel
| B-2(d) and conpoung?lB-Z those co ounds

unsubst i t ut 88 THRYS %ut(fé&ﬁ’ﬁ s‘“f% Zx Pre f‘)’re‘érﬁ!ntl"@e‘?@%'} (‘R’}:)tf“sr@%‘ﬁe‘étﬁw‘%q y.

In this 1o ¢am ?ouﬁ&&vﬁ&@%@ﬂﬁ%‘ QhdIHB-i2hgd rb én abwer (sadfédyl o Malogar @nd the
preferred ar

se, conpound and is lower alkyl,
sul fonyl, h %Qgﬁ‘,‘dﬁaﬁ%‘ggn“iﬁ’weﬁé‘ﬁ‘fﬁf}g Gﬂ‘b"\/%locéf‘kyl and the other is
| ower al kyl sul fonyl, hal ogen or perfluoro | ower al kyl. Another enbodi nent
of the canpoundih Bcé’c{rd)n@ndummqw&tﬂoa- e tompouidiosefort@ipiundd IBhaneby'
is a nDno-substl%g X nag %E% suhstitution is a halo 15
group. |In tmREERarghEgmt 8 $9”%Féb B ¥ddr ogen, | ower al kyl

sul fonyl, perfluoro

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:



| 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 andOR¥41€ as above. In this case, these conpoundsPal/EP@viéntf R
and R2 in these conmpounds can be |ower alkyl sulfonyl and the other of
said RL and R2 is |ower alkyl sulfonyl of }iydrogen. Another] &I d$8 204
conpounds of formula IB are those conmpey where Ris -CH2-R3 25 and R3 .
is as above. Anpbng the conpounds included Wthin this enbodi nent are

grQuUp (conmpound 1B-3). Included

R' is a substituted or

rly those conpounds where R11 is

conmpounds where R is a -CH2-cycl ohexyl
anong conpounds | B-3 are conpounds whe
unsubstituted thiazolyl ring and p f
an unsubstituted thiazolyl ring and Wher¢ the substitution on the
thiazolyl ring is: W 01/44216 PCTI EPOO R129%12 -(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 sulfonyl and the other is |ower alkyl:sulfonyl or
hydrogen are preferred. 5 In accordance {HKOERYSdi ment of the conpound of
formula I B, R can be cyclopentyl . An eMbodhynent of this class includes
conpounds where Ru is unsubstituted or nonf
preferred enbodi nent of this class is t > ofmpfunds where one of R and
R2 is hydrogen, |ower alkyl sulfonyl or n and the other of said R
and R2 is |ower al kyl sulfonyl or hahog . n accordance with this

i nvention, the conpounds of fornula I'A and | Bfcan be prepared fromthe
fol | owi ng coripounds of the fornmula: R2 VRiherein Rl and R2 are as above. R2
15 In accordance with this invention, the conpounds of fornmula A and IB
are prepared fromthe conpounds of fornildi% via the follow ng reaction

schenme: WO 01/44216 PCTI EPOO /12612 + -
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.




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%0 PdbP00 12612 -14- 1 5 JUN 2004 The conpoundpof/epemrmgdza V or

XI X wherein one of R and R2 is nitro, thio, amno, halo, asdﬂy‘?e? gther IS
hydrogen are known materials. The anino sdbstituted corrpouAd \G fula Vv
or XIX can be converted to other substituents either before or after
conversion to théheseppovrsoidprmulanipaXiXawberemane of R tand R ienigoe thio.apmno,
am no group 0 | |

conpound, m%?lgﬁ&}cﬁﬂgﬁtﬂérgggy%égg? g%c%eﬁhgmm%%ﬁ? ﬁ'e I‘Ig) 32‘?‘?3@ SP%\}\EL# @gﬁﬁw%‘ﬁ?sm ,
per f | uor o- | efvderragiryy ehiXdK capnsbe doprerésdatplather disdjugnts Jeither Jyaferg. ocafian

756; Kau, Dok G Srpon SRRl i be 17 Gh oy Rppec HFEmiT s G
1985, 225 1b#45liazotided tS yieldhhekarraspordingkdigzonvumcompeund, Ghiainh $o Gt Jgen. be
yi 614 cof r obuiet WA UeeiRe P S ol neFbro R g1l Wi e, £ Hathfle
subst i t uent Saleg, [ Buynthl Kpinm.Hi984, 128 5;uGiaoy, |G werKikihkapa, Kohl Chamd SediEhetrher
compounds. S Ther e 7o s TeaR T B 1 MR aRBhaRR P WA L] b adr ©
or perfl uor 985,20 1048;K¥ddes bt ShimpkrmyKs tHitny (Yo d.c Buib dibetsSaaf /im0 2HR(, 63)2QR3;
Subst | 1 ubht S48 Butfored S0 ba doeLle Bl birEReBink ceriio of,
is desired tformuladUoeXiXnploiradae of thzesubbtitaems isoeer alkidythio, perflipso-déwer alkyl
corpounds ol Lot B ol e LRI DS OB A6 o
convent i onalcompounds can then be converted to the corresponding lower alkyl sulfonyl or perfluoreo-
lower alkyl sulfonyl substituted compounds of formula V or XIX by oxidation. Any
15 conventional method of oxidizing alkyl thio substituents to sulfones can be utilized to
effect this conversion. If it is desired to produce compounds of perflucro-lower alkyl
groups of compounds of formula V or XIX, the corresponding halo substituted
" compounds of formula V or XIX can be used as starting materials. Any conventional
method of converting an aromatic halo group to the corresponding perfluoro lower alkyl
20 group (see for 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



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. W@al/edink , C. A, Synthesis, 1983, 7, 597; Eapeti/Ere/1&12 Dua,
S. S.; Tanmboroski, C, J. Og. Chem 1984, 49, 478; Chen, @ §- Y %ﬁgn, J.
X. J. Chem Soc. Chem Conm 1993, 1389;'5érk, J. H; Mdinton, A
Jon , C. W;
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this conversiagn, The conpounds,of formula or X ere one of R and
is nitro an dan?iﬁge B{f'ﬁéfs chloro ¢an be used as starting materml.‘n%:s reaction, any conventiona
20 method of nucleophilic displacement of aromatic chlorine group with a lower alkyl thiol
can be used (see for example, Singh, P.; Batra, M. S.; Singh, H, J. Chem. Res.-S 1985 (6),
5204; 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
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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.

t
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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
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stage in the reaction, these amino groups can be removed and the amino groups converted

20  to nitro groups as described hereinbefore.

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



thio substituents to sul fones, such as descri bed 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 | B. Hence,
all of thwWQ®adeibons described to produce 5 various susti tREGHEUIOIR and
R2 in the conpound of fornula | can be carried out on the, go s of
formulas A and IB after their formati on'?lSThe conpounds 01a foﬁﬁm@@n A and

| B are prepared framthe co nd qf ;for a_ .V .or . in
Schones 1 dtogdurd, MAcomaraes finds 14 AREH ke Retied il pufiiiads Hind
conpound ofsubqmtidlig fée iof theeatregmbndiddciokaingt. chl ori de wherein the free
hydr ol yzabl e 10 organic acid group of the oxalyl chloride is protected by

any conventional, acid. protectin roups... Anopg. t he pref '
protecting grou r}g_ ‘%ﬂl"é‘r%;}g? &F%‘é‘gﬁ“ég & I@F?O&f s _g%éﬁflon%(lfﬁ]iwg]{@&dﬁkgng the
Do e B e e e conmtund. bt of Ml a
VI is carrieeevegnst ?g-egaﬁy@&gsia@i'{f?ipg l?gg%f%ﬂfﬁweﬁl@é?stog% lérr}oﬁf) Behi's
reaction, amtr@poidifig dibisommeel In produciap dendonopuaindiof faatuly B it ram form, it is
Friedel -Crafts reaction can be utili.zed. Ig t hi. reaction I? fanrﬂz?laﬁﬁl
cannot be aPYfaTed tg afah oV iehe FREMGTABPD RERFEevRW! isgomponng of formula Vit
group. Hovweggthe bibeShait, POriBeRisn bgstilbzatoakcetbechryied busutildiweht i onal

hydr ol yzabl e am no prf?t ecqalﬁg g%ll%up. ri 2 to .cglr r%{’ﬁ}gesout th?1 reagtl on. At
sone | ater <¥pRgEndsef formuiatiandin. Jipetae HaRH5ogF € FRMPEUPETATS 2 ng
the am nR JeAURR SARRELLE 0P Ratedial)iaby Gopleatipsal amtiibof drpedllifntionicabbé osed.
The conpound %f for mul gVI, can be reacted with a triphenyl phosphoni um "
hal i de sal #0 effect BHRHHIAYO%i 3 a Wttig reaction to produce the compound of
formula VII. In carrying out this reaction any of the conditions
conventional in gafietieROstepidf this\irbtdss the ennpound of dorninda VI lis cegledaoef f ect

t hese synt hesis of tgf,' CO{Tpound of formula VI with the 25 conmpound of

formul a I X 8mpeEadeiormilacormound of formula VI1. The conpound of formul a
VIl is forned as a mxture of cis and trans isoners about the double bond
formed through the Wttig reacti onR"INél,m xXli¥e of cis and trans isoners
of the compound of fornula VII is directly hydrolyzed to the conmpound of
formula VIIl. In this hydeel.ysi ‘reaction, the conmpound of formula VIII is
produced *as predoni r‘l’g’ﬁf%{?ht Hga%afbé)ﬁg isoner in 30 this mxture. In addition,

the trans isonmer produced by this hydrolysis reaction is, forned as a
sol i d wher eas produceitlse ¢cmmpemdi of fémmute dB a$hiagoepling reationican be carrigd oWt of

this, it is very easy..to separ ] &[T;cll:- CRUELL .81 tdTet hods
of crystall i‘itgfzglr@r?"ﬁﬁpgmetcﬁf‘ggn%o% g?]tgg?stbé;%pgyﬁe t I%Qz% oun{iﬁg&? formul a
VI11 as the pedecd araasidesOmehe sthes hand,ithd ¢ompouad afffornmea 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
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ammoni a. Conditions which are conventional for converting an acid to an
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formula A as the all-trans isoner free of the -cis isoner. In the sarre
manner as the corrpound of .~ formul a 1B or the corTBound of formula VIII can
be purified, thelcshedardthscomponndef f%ﬂ&dﬁX&éarp ¢g¢neé@redaz§ﬁlo@@@éltthﬁt they |
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compound of 10 fornula Vil can also OW ng reactl on

scheme 25 THRENt 4680band ehishe(spe formrrme |Kélos:b¢ Bs émgen, ReDcChpouRes 1993,
fornula I'A of 2k Bry\WRES BP0 omgf f3kmuBng i@%fl&édhﬂ:’ tgxg(&omﬁgﬁn& Bpgrfrﬁga dXE@I

reaction can be easily carri out wth any
groups, par#i g4eppjugteadd Wf@r’é‘l R highiy mmr nd atmosescnmazm @y objain H
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5. taken t ot KPP e ey (S %Wﬁ"??@g M e R AT

hydr ol yzabl re'aﬂa)ﬁwlli |H¢Wb¢qhdh9R@mddp agﬂrmwpm reiatuﬂ‘lshlm fap}domear@ragound

above. 58}“ Ml X V11T gRQHé}quJtecf QUL AvAlg Ha0 %1??43%9@&913‘1@ okl

from ei t er e correspon or ganomagnes! um r eagent ‘or or ganoz

r eagent andPsdIrll!FﬁW@HC(ﬂ?peC; Tetrahedron, 1993, 49, 29) to produce a vinylzine 1ntermed1ate
which then is coupled with the bromide or iodide compound of formula XIX in the
presence of a source of Pd(0) to give the compound of formula VII. When this reaction is
used, the aromatic substituent is added so that the trans formation across the double bond

15 in the compound of formula VII occurs.

All of the compounds of formula I which include the compounds set forth in the
Examples, activated glucokinase in vitro by the procedure of Example A. In this manner,
they increase the flux of glucose metabolism which causes increased insulin secretion.

Therefore, the compounds of formula I are glucokinase activators useful for increasing

20 - insulin secretion.

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;



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- andVauO&Hd&el ecti ve manner to obtain a vinyl copper PCHEBMB6R2at e,

whi ch upon iodolysis with iodine producegﬁr_le conmpound of éfsyr 3opvi 11 I n
which the R and iodide are in syn relatiofiShip to each other: npound 10
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whi ch i ncl ugheniracglapaidesds set forth in the Exanples, activated

gl ucokinase in vitro by the procedure of Exanple A In this nmanner, they
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secretion. Theref t he conpoun okl nase

activators useful for increasing 20 insulin secretion. The follow ng

conmpounds exXEnpt ¥t rdonsand-2-dsmethanerl fpoyirrhenyl) tha-@-enoyleminel-thisgolechki nase

activator i Qaiﬂo‘k?licia&rid Ykl vhenafm ni stered in accordance with the assay
B:

described in Exahple

(E)-3-Cycl opentyl - 2- (4- net hanesul f onyl - phenyl ) - N-t hi azol - 2-yl -acryl am de;
25 (E) - 3- Oy diEdtfeSydlopentyl-2+i4-metHeaesuifonylr 3- petyl-Bhenydl-bot-31eneig gl ani de;
(E) - 3- Cycl ohﬁ&tszz-gra(-,ﬁdget hanesul f onyl - phenyl ) - N-t hi azol - 2-yl -acryl am de;
(E) - 2- (3- Chl or o- 4- et hanesul f onyl - phenyl ) - 3-cycl opentyl - N-t hi azol - 2-yl -acry
| am de;

(E) - 3- ¢ydP ohexyl - 2- (4- met hanesul f onyl - 3-t ri #l uor onet hyl - phenyl ) - N-t hi azol - 2
-yl - acrylam de; 30

(B) - 3- Cycl ohexyl -@n (Ye brfihefbsitlchsubility 3f Bitivain gﬁwllcihad& tHel R&EGIouddy bf avel a
n de; WO 01/ 4421%12@ EPOO%1261 5 JUN 2004

,-21- .
(E) - N- ( 5- Br ofosmila Liag  beusstt pis §‘-e§‘fé‘i"6ﬁ% 35‘?ryﬁhs= sregimentiof drredtl diabstes- Fhewstors:-ascr
yl am de; mentioned earlier, medicaments containing a compound of formula I are also an object of

E) - 2- (3- Chl - 4- h | f | - ph - 3-cycl |- N- idin-2-yl:
|( aZn' d e'( 3-Cnl, rec_)preser:;?tm&rxll%(s)g‘, asolrs];ya pl%ceesgyflor) tl‘?e r%%gufca)gt%gé >(l)f suchpg'lreldﬂ:gr?lents}/ whle:ﬁr y

(B)-N-(5-18r OFRm@s\é Icodlipiiséds Wingisg ei€ b Rty compbdndeshanaalsl If a1y if &siréd,fdnéagrom
et hyl - phenyl)-acryl am de;

(E) - 4- Cycl opBI¥§pthsr ¢ r%f@flﬂ%‘&ﬁhﬂﬁ'a}ﬁwbsméwpsqaomlcrzcaé Administetipn form.

t hi azol - 2-yl am de;

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
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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




5 agents, solubilising agents, stabilising agents, wetting agents,
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mesent eroi des, as the coup lrrrg'ﬂenz yme (Schenme 3). Reconbi nant D43w

se+ATP- (r) @Nﬁ%ﬂ geaigined: h’n stepies butier (pfb 7e1)mmwﬁc155heh@3glmse,1mmme
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a][l]gi was pur:drugadr bYyedPMSORt Borrdptn GHPEH, and! GK dédaitehry). 31913&{%51@1&@6: 24Bnts were
affinity co ocedur.e. pro. e, manuf act ur nmer s
Phar nac?/a Br%;{ém (?t?urﬁ)ggéé‘feé ﬂﬁﬁhm’%ﬁ I\VrI:aBBge‘E'{ YJ'HP‘éL‘e ﬁ’éﬁ?B“ﬁ‘é‘rﬂfﬁét&léﬁ"éﬁa? at
5 the enzymdiépes ﬂfammt'é frem Si)imm%bm@ca%o,aﬁtd.cﬁﬁ]'m Teg componhdaivery dissolved

i denti cal (L| angoet al

DMS0 and were added to the incubation mixture minus GST-GK in a volume of 12 l
15 to yield a final DMSO concentration of 10%. This mix was preincubated in the
temperature controlled chamber of a SPECTRAmax 250 microplate 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



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
buffer (pMOQHRIE 25 MM KC 5 nM Dgl ucose 1M 1o ATP, 1PGI/RRICNZEIZ 2 niV
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a SPECTRAmax 250 micr opI ate spectrophotoneter (Mol ecul ar Devices

Cor por at i onMi8u{mst)adre weighedford fhétediforit ewot lnowl paried pripe tabral dreatment. GK

equi librium and, then the regact sta b addltl of 20

o o A BT 1 e or SRV Rt cb dfce theEh. ol | uSRues (Bt
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et vi ¢ Y19 n ke Pt SEadh g nE D e e e api S, AR e e redines
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-24 PCTIEPOO 12612 1 5 JUN 2001 _C57BL16J m ce are orally_ dosed via gavage
wi th G ucokiwReaghecrahibit g istabistisally siggdicaniyipg O- Oébéycrﬁﬁeghiéquﬂ glacash ORPR
hour fastin tions are nmade five tines
during ttrllé’e gl”)% lglg(r%orpt?gt f)%‘élﬂg?%Q e?F%@M ce (n=6) are wei ghed and
fasted for a two hour period prior to oral treatnent. &K

Example 1

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

I H
NN
0 0

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



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
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thi osul fate sol ution ( and a saturated aqueous sodi um chlori de
treated dropwise with a solution of (E)-2-iodo-pentenoic acid methyl ester (2.9 g, 12 -

mmol} in dry tetrahydrofuran (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 mfnol) 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.



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 offerdiamignoi c acid nmethyl ester (2.9 g, 67% as a p&@kmphsas 0il:
El-HRM5 me calcd for C6HO1O2 (M) 239. 9647, found 239.9 45€r33|m ture of
t d

zinc dust (236 g, 36 mmol, Aldrich, -3226mesh) and dry t uran (3
nm.) under argon was treat ed with 1, 2-di bronmoet hane (0.28 g, 1.5 mmol ). The
zinc sus tism @fdﬁ)@h@n(mhmaul\fmﬁ -phemyBtpegtancicrcidumietiyl ester, (18313683 t 0

cool , and rﬁ}ﬁaf)gu ek&nﬁgﬁﬁLgﬂhégpﬁt%gﬁtﬁa‘é‘@ﬁv éggogﬂtssﬁmm b rokl TRt 8 e
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suspensi on_was Stir ed for %5 mn at 25C. Th g f‘e‘?hg m Xture was then
treated dFBw?st@gW Tanalsis qf thersacHon epdureipds ats pReefsrting mpferiak er

(2.9 0,5 1TheaRdtion Figtye Wval tamoedtrated! iRNvdedo %)rel%eé ethatol). THeerekidae kRN
m xture P(‘?Ben stirred -at_ 20 40-45C for hen stirred overnight at
d

25C. The with rager (o8 malsandhertragred iy %qubﬁ FFﬂéﬁfy(lt’éW aplydocReaYs 30Y0
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down (-P2 h) ﬂ)ilﬂase ate[eact n flask

bi s( d| beni‘?‘ﬁ y;sgﬁu TS s @&tggctﬁigmtg eshyl acgiate @y 70 mL). The
triphenyl RRRBRYING gh 6 TayefBverd “md)wﬂtmad,awr&tea hghyls QbURAR cmaﬁdmsmuwaﬁ

stirred at 25C under ar on for 10 mn 25 and_then treated with
4- br onph&hyI10sly rirlétihpvt’é ABbydroys magneyiugmstlfate dtiterade and eanpeptratsd dp uiceq

zi nc compeyngoird (E?Izt@hwﬁétﬁi&gafbnyﬁhﬁaehﬁgLﬂehtemléoﬁhak(1r43d Sgi%? QN Wk
heated at 50C for reacti o yre was_ then co led to 25C and

t hen pour éafig: rﬁld{%MSSIBfeLﬁaEflé‘éF %qﬁe&é (Mmzé‘#péﬁ 5@#"61%2%595351 on (100 ni),

and the organic conpound was extracted into ethyl acetate (3 x 50 nL). The
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chloride solution (1 x 1 over anhydrous nagnesium sulfate

filtered, caplgddor@énandithen tmatvd\cmt.h I\Bbmlargfelcgmmndat@gﬁ appy4-{ ronel). Ak

Silica, 312 hexanes/eth rde

(E) - 2- 1%- FFASERRRUETHTF &ﬁ§ft rriﬂe?éﬁ %for M&%@%Hﬂdtﬂﬁwﬂw salutiqn of (E)gg(4y,
78%) as a (#efe@dsul il ggyheﬁt\opeﬂenbl@\{@dfﬂ?&%ﬂ o 6f ol Sh3H e cMokide (5
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(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



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 e The residue was diluted with water (50 tracted
W th die%ﬂ@ﬁﬁ%QH%r (1 x 50 rnL) to renove any neutral in¥%?FE@g$$ he
aqueous | ayer was then acidified wth a 37N aqueous hydrogﬁlﬁoﬂlﬁﬂ 108i o
solution, and the resulting acid was extracted into ethyl acetate (2 x 70
mL) . The conbined organic |ayers werkxanmgdé2d with a saturated aqueous
sodium chloride solution i0 (1 x 100 m.) , dried over anhydrous nagnesi um
sul fate, fil t@E)¢e4-Methaveswifonykpheang])-rmethydpent-2-embicacit] thiazol-2-ylamide
(E)-2-(4- (et hanesul fonyl )- phenyl)-pentenoic acid (1.43 g, 82% as a bl ack
solid: El-HRMS me calcd for Cl2HL4043 (M) + 254.0621, found 254.0623. A
solution of triphenyl phosphine (1.23-g~4.7_.mol) in nethylene chloride
(15 rnL) was cooled to OC and then trea edﬂvit N- br onosucci ni m de (836
ng, 4.7 mmol ). The 15 reaction m xty d at OCfor 30 mn and
then treated with a solution of (E [ me esul fonyl) -
phenyl ) -pentenoic acid (703 ng, 25¢6 Mol) in nethylene chloride (5 ni)_
The clear solution was stirred rO0 minat 0C and then allowed to warmto
25C where it was stirred for 1.5 h. The reaction m xture was then treated
wth 2- ar%?x?&ﬁ&@&ﬂhtﬁiurﬁ@@]%riﬁg(l.@ gﬁmmal,, prefed 1€13088 Wnlib Bigh VaRRMS KON
was stirred tor 15 h at 25C. The 20 reaction m xture was then concentrated
in vacui tbh} embveppeecyanidn@. 1ot A0 molaincdryHetrahydsofgran (29smbl) was #irred ath
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the cooling bath was removed, and the reaction mixture was allowed to warm to 25°C

15 where it was stirred for 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



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 propyl rnagnesi um chloride in tetrahydrof m., 20
mmol ). Art e?l'da%'& tion, the reaction mxture was all owed tyéﬂ?jﬂmr(’(’rr%]zf912 -30C
where it was stlrredfor 5 mn The respdiing reaction rﬂoxftwﬁ W@l again
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(2.22 g, 8aldd fordl)H |g®4SdM )tBﬂJO&E@(fOMdJZ&D%S m.) over 2 mn. The reaction
m xture was then stirred at 40-45C for 1 h and then stirred overni ght at
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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



ng, 0.6 mmol) 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
resultin ed solution was heated 10 at 50C for 24 ction
m xture %‘gﬁi’ﬁé‘n“r cooled to 25C and then-poured into a CT/EP&Af,aB%ueous
anmmoni um chl ori de solution (100 nlL), and2¢he organic corrp uh J\Nag
extracted into ethyl acetate (3 x 50 nL) . The conbi ned organic extracts
ver e was heghl¥fidd(4anLE The CRhLHIRTHEQLSst R A M ERiPLL (FE 5. tHed bvel €5 whOR M)
, dried over anhydrous nmagnesiumsulfate, filtered, and concentrated in
vacua. Bi ottanﬁ?Cchhmt ogs saphy foFEASM Thedf@hdtiosi ﬂnma:e Wi theaxaesd ofithy2-

EH o TR o ke T M-SR
cal cd for gb@'@ﬁ@f'eﬁct(xé\ﬁ hig8fe @Qgt@len CQHMU%&% 193310 th réRbid anﬂ'xtyféEe chlorlde

(E)-2-(4-(net hanesul fonyl) - phenyl) - 4- net hyl - pent enoi ¢ aci d ester
(1.83 g7 camBtherresijiug WaeﬂﬂaﬁﬁdIWi(lBsﬂwi_?Cewas(IQOemednwat}Naquwtadn’dmkgam um

hydr oxi de gcq)d %ﬁ#ﬂnﬂ]@og{) %%] twcT nx e?c%}ée‘ﬂgr al!l]c?ﬁ}e %t usligye;’%s Eﬁfac)?(et

at which tine ayer roma ogr y ana sI's of action m
i ndi cat ed wib etityl eprtate di J@ﬁfhmh)n@ihemo ireed., orga’me extganty were svicgassivaly washed

concentr at ﬁﬁ? el s afalfé)d 4 ué Y)?H.ﬁ-él i ?:ﬁ-l)?ni? %oirfu%?ﬁindihe X0 m_n);ﬂ' Ly %dsa%xtaﬂzd

wat er (50 extrat ' to'renove an
neutral i rgswepus @shulﬁ lsbloaiglg solusioh Y @trIOWaBL)t. Heed avdrdinhydmbusintdgnesiuiy salﬂaj:e,ous

hydr oc%orm@er@c? A géﬁ{ka&écgﬂ,ev&ng e e%ge&%ﬁl' a\?ﬁ‘bg}?l’_‘@§ﬂe&b§\}i GhaC e

et hyl acetat rs were was
sat ur at ed Hduezaseséthyl nretste) affoddeds ah tmipore rr(nituxe Qf)@ompgmnr& (368 mogkr This

o ous. FRARESYAEANCA i) LR0s ARTROUEAN LBLEs L YORE R dlet

929 as a with I}!B@T];SQKIQZITDLM)TE!E’ QGIEBZQre celleckaNG ﬁltrh?omz aﬂl@ﬁraﬂa:d tﬂﬂshlﬂ}&ﬁds&ol "
2

o4 24 i (et R Pyep M dhHhlins i (8 BRI e

t r eat edswi (219 Nnpy 383 s cdim iemiodghqug5lidy EI4AIRMLS mfmlc)d;:d The CiHadtkOsh ﬁM?(l ure .

was stirre n and then treated with a solution of (E)-2-(4-
(et hanesuﬁ@??&omﬂ'?&???% met hyl - pentenoic acid (655 ng, 2.12 mmol) in

met hyl ene WO 01144216 -29 PCT/EPOQ 12612 1 5 JUN 2004 chloride (4 nL) . The
clear solution was stirred for 10 mn at 0C and then allowed to warm

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



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 at ed i n.vacua to renove nethylene chloride, 5 and ue was
di luted WeH "e'lsz'ﬁll acetate (100 nL) and a I N aqueous hydro%ﬁ@gé ?I(?mqam d

sol ution (100 ni)_ The two layers were sgparated, and theldnuébugilibayer was
extracted wth ethyl acetate (1 x 50 nL). The conbi ned organi c extracts
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yellow to orange in color. reaction m xture was then sIowI 25 treated
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back to 0C an reat i cef wat er over
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portions. e-1li 0. 0 it
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thin | ayer ffunds4sragegr aphy. The conbl ned organic Iayers were dried over
magnesi um sul fate, filtered, and concentrated in vacuo to afford

(4-methyl S%l sfusp nlsz_o%ho c}lfclgpen)%ﬁme?h r(ipﬁae%yﬂ)hosphonium iodide (151.73 g, 0.321 mol)} in
dry tetrahydrofuran (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



ethyl ester (481.67 g, 84% as a yellow |liquid which was used w t hout
further purification: E -HRMS mie calcd for CE | HF203S (M+) 224. 0507,
f.ound 224. 0500. A solution of iodonethylcyclopentane (129.38 g, 0.616 nol)
and tri phen[YM_g'hosphi ne io (161.54 g, 0.616 nol) in acetonl tr| | e 5308 m.)
was heat &P reflex for 9 d. The reaction m xture was® BW&d°2o cool
to 25C and then concentrated in vacuo tozprovide a soli d} 5Tt]gwsgdﬂlqd was
triturated with di et hyl ether and then fllltered The solid was washed well
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aqueous sod rp@ghl oride solution (1 x 500 nL), dried over sodiumsulfate,
filtered, HEBHERS ed in vacuo. Purification WO 01/44216
PCTI EPOO’ 12612 -31 - 1 5 JUN 2004 wusing a plug of silica (Merck Silica gel
60, 230- 408 sphion df/the oxRAie Nty bf Aaptlapatyl- B’(ti-@ﬂidbﬂesulfonyl -phenyl)-acrylic

0, Bavy e fit FRY I o mal R 135 et 50 1S o B o
The nat er i althwaN hl@.&@us 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. |



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 O0OC and t hen sIowa treated with a 30% aqu drogen

per oxi deVe®PUHEYh (62.2 nL, 0.609 nol). The reaction mi x% ﬁ'r.’ﬁ tirred
at 0C for 30 min then allowed to war m t 035 25C where it wasl st i/ ezﬁ for 2 h
The reaction m xture was cool ed back to OC and then 10 slowy treated with
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remai ni ng &4d sejuiousht ppationmmixturs washailewed to yaem1 to§ Chwhera dteviasrshirred for 1 h.
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-acrylic aci as a créamsol | consi sting m xt ure of

(B):(2) Ismﬁ&ﬁse widiheal tearadswith d presodlddet L) wolutioat ¢Tyd- ammitniaeolé 24)4)9711;)
and 30 the resultin slurrﬁwvvas heated to a boil. The resul Bg %\Q oI|d

sur r ourl@ed448,0% mimgh tandyterethylpming (P46 Jlet4R12 mumalhin d\%ée%
to 25C. Thg3qid &n%ﬁtlBhl&&r £fertdd &f foahth. P Raction rmxture changed froma whlte

(E) - 3-cycl opentyl - 2- (4- net hanesul f onyl - phenyl acry 18 g, .69%
as a whiteuspepsien #g 220dighoobrowrg cﬁmws ‘%7‘ %%J comp Ff-' é‘gPR%oﬂé 81R7t)2'
294. 0926, Sﬁmhxa%&éftg&%}{amm Qlddde I'Phe3rbaction mixture was then allowed to warm to

0°C over 15 min using an ice/water bath. Next, the reaction mixture 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-



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 mmpl ). The sol ution became turbid soon after the addition of t he
oxal yl cWOM/AKIS The reaction nixture was all oned to war nPEYEB&E2613,0n
warmng to 5 25C, gas evolution began argynd -20C, and V\/m]t§ i35 zdgz,
precipitated vvith increasing warmng terrperatures The reaction m xture

was stirre pen -
solids. ThE rneYQ ﬁgglag 5‘ ggéﬂmﬁ’éfet #ghd‘gc%o%aéc? "‘E'a h%ssglfgéngﬁggqgﬁ (r:i’v?#%at ed
with a sol HRM$Inpé cztl&tefo(r E)gl-ﬁomtsgnmmmf 327.093nfudngzobdmnyl - phenyl)
-acrylic acid (41.18 g, 139.88 nmol) in dry tetrahydrofuran (300 nl) over
a period of 10 min. 10 After conplete addition of the

(E) - 3-cycl opentyl - 2- (4- net hanesul f onyl - phenyl )-acrylic acid solution, the
reaction mxture was allowed to warmto OC where it was stirred for 1 h.
During the tine at OC, the thick soliBsampletdi al | y di ssol ved, |eaving a fine
suspension of white solids. After I h at 25C, the reaction m xture was
cool ed 50 -45C. (Hjh®Qydahéxybl-(4methamesulfasylighenyl)-Nediiezblvi-ylhacaylmnidzool ed
(-45C) solution of 2-am nothiazole (44.97 g, 15 449.02 mol and
triethylamne (62.6 nL, 449.02 mol )~TR dry tetrahyfdrofuran (280 nlL) via
cannul ati on over a period of 10 m n. e reaction m xture changed froma
white suspension to a |light brown cotor af r the conplete addition of the
2- am nothiazoleltriethyla mne sol ytJ N\Er action m xture was then
allowed to wvarmto OC over 15 mn g aff ic ter bath. Next, the
reaction mixture was allowed to WREAN t 0025Gs¥er a period of 30 min and
then stirred at 25C for | h. Aftgghis time, the reaction mxture was
cooled to -25C and then treated with a IMaqueous citric acid sol ution

(250 nL) , and the resulting reaction m xture was al warmto 25C.
The react PIRVEYTROf#BC aﬁ%t (Wq?"c &r’ef mmph chy- 3&56’@555? a%ﬂmtétfi‘lﬁ’dif‘é%%(ﬁ he
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t he washi ngs shovved sence f 25 product thin a er chromat ograPhy
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(1 x 500 The organic |layer was concentrated i.n vacua to re

t et r ahydr of&HVaked ZAg dﬂ-‘ﬁ‘es‘isﬁ%‘iﬂocri Has then Heated ydthytrimetylsiyk ﬁhlefiﬁill(o §éé:a5t e
700 mL M
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agqueous sotheiatimiciihaL udewﬁhl dt sadutidril of Eﬁilbhm*)i iodidd (24 aguaOlismpoiipsai doy

carbonate sol uti or%'_l m.), and a satyrated, aqueous
tetrahydroturan (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 sclution. 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



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-net hanesulfonyl V\D 01144216
PCTI EPOOMOBYH216 _33. 1 5 JUN 2004 phenyl)- Nt hi azol - J’}{l’jﬁi
(27.93 g, 539 as a white- solid: np 1725473C, FAB- HRI\/IS']mD L'd for
C18H20N203S2 ~ ( M+H) + 377.0993, found 377, 0986. Exanple 4 5 .
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stirred fopo®) hlsaa hgbt pixd. offh EIHRMS| mve wiled Uoe GaEisl@e (M’ o024t 17 0f@Bd and
diluted wi @ Hlf tetrahydrofuran (60 nmL) The stirring was stopped to

al l ow t he excess zinc dust to settle down (-.3 h). In a separate reaction
flask, a mxture of Ilithiumchloride (8.48 g, 200 mml, predried at 130C
under HoghAvaoteen dfa@inadus) (26 ¢, 4@ oppels A@m d¥5( @eds apd dygemrshydyofuran @ y
tetrahydro ed f bt

cl ear sol uEr!’L(gn. %gﬁgrgb%ﬁsg%&r%%%%eg&a&s{%%g e _to@q'%égangh?ﬂ@n ﬂsl?c?\?\lx
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t hen sl ow yctivatedt duc Wusthsuspenisipn war then dreatest withssingthgglytnebloride, (2Theng,

resulting reactio xture.was stirr 70C 25 to.-50 t hen
S owl y B e FBERR S SRR TSP b i St . oA enstim g oyt ther

t et rahydr otdaR8 drépiPisévith a slﬂuhbnUﬂ@Eﬁ-ﬂWﬁbl@éxW—E—lmhc@ﬁc a&@@‘tétﬁ)yl-eﬁ@ﬂs g ter
addi tion of therrwidlne sol uti t he colln

th
reaction rrgxtzgr‘é‘ 5 “élqrb\ﬁétﬂal}ygmfﬂ&‘t“nﬁ ol ‘W’ng ‘B”’r t n%ttﬁ? ad mIOBT h}?e h.
The reacti o, PlXdE CosbRS shRENTRO Waetod H{LQU.@‘E \0% Bhldn?tieded t36-45°C for 1 h and

then stirred overnight at 25°C. The reaction mixture was then diluted with dry

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.



PCT/ EPOO /12612 1 5 JUN 2004 sol ution consisting of a saturated agueous
anmmoni um chl ori de solution (400 nL) and amoni um hydroxi de (100 ni), and
t he organi c conpound was extracted into ethyl acetate (3 x 250 nL ). The

conbi ned I.c extracts were successively washed with
aqueous S‘g(g?ﬁ'ﬂ‘dzf% osulfate solution (1 x 500 nL) and a SP ﬁ% %gqueous 5
sodi um chloride solution (1 x 500 nL) toggaphy (Merck Sil

230- 400 nmesh, 9/1 hexanes/diethyl ether) afforded
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stirred at 25C under” argon for 10 min and then treated with 4- br omophenyl
met hyl  suP9Bhé5(4.23 g, 18 nmol) and the freshly prepared zinc conpound in
tetrahydrofuran. 25 The resulting brick red solution was heated at 50C for

24 h, at WAl Giuldner trip@\hﬁ&llbﬂﬁhmeqmﬁ"?B@%Qﬂﬁmbl)aﬂﬁhﬁé&iy&n@fclﬂd}ﬁier(‘i@@tnhISbn
mxture I ndi cat ed the "absence  of starting materi al The reaction m xture

was coalsedwapc®id s G dverthpo treatdd |vnt10Nd3rgat0am<a:!remléq(Ee%§. 33&3rromiolim The

cthyl ggefggag@rgg,p@@ggwg{w TR b b B P Shre CeRed ARt SO BORBEHEI i ¢
a saturat egk L@w&nmﬁé&mfsﬁﬁme IS8rtd 20 (511742, 4896 mMHel)in HdtRflerv er

anhydr ous gnes um sul fate fil and concentrated in vacuo. Flash
chr omat ogr alibyidé K& oiL).SiThe cieagsblu€ion w2364 fomtS min 3 D°Gemdrtbeh elldwdd to

acetate) afforded (F)-3-cyclohexyl-2-(4-methanesul fonyl -phenyl) -
warm to 25°C where 1t 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.



acrylic acid nethyl ester (5.79 g, 99% as a low nelting white solid:
El-HRVMS mle calcd for C17H2204S (M) 322.1238, found 322.1236. WO
01144216 -35 PCT/EPOO /12612 1 5 JUN 2004 A solution of (E)
-3 cycl (4- met hanesul fonyl - phenyl )- acrylic aci ter (5.7
g, 17. 9(5w§ry%Hﬁl n ethanol (65 nL) was treated with a IN g’cﬁ:t??%)ﬂgghsogl
hydr oxi de solution (54 nL). The sol uti.gg-was heated at 4555@@”@5#15 h, at
which time, thin layer chronatography analysis of the m xture indicat ed
the absence of starting material. Th@xbmpkagtion mxture was then
concentrated in vacua to renove ethanol, and the residue was diluted with
water (100 ni) (E'QFBiCmilbhqa?leli(Mﬂdﬁhﬁie@ﬁlfdﬂyl-@hbﬁfl)-(\llt}ﬁazb!i@-yltﬁa&rylamMem)ve any
neutral inpurities. The aqueous |ayer was acidified with a IN aqueous
hydrochl oric acid solution. The resuNting acid was extracted into ethyl
acetate (2 x 150 nL). The conbi nedanlc | ayers were washed with a
satur at ed aqueous sodi um chl ori de selu 1 x 250 1o nl), dried over
anhydrous nmagnesium sul fate, filtered nggntrated in-vacuo to afford
(E) - 3-cycl ohexyl - 2- (4- (et hanesulf hEnyt) -acrylic acid (5.18 g, 94%
as a white solid: np 195-197C, \EI “IHRA e cl for C16H2004S ( M+H) +
309. 1160, found 309.1165. A soé on of tr| phenyl phosphine (8.79 g, 33.52
nmol ) in nethylene chloride (10 nb) 15 was cooled to OC and then treated
w th N-bronosuccinimde (5. 97 g, 33.52 nmol). The reaction m xture was
stirred al @&therofifaghesiumndethi(@slty; 260 wainol) bdnd drystetlraltyidmsﬁmfn ((&mI3-under

ol ) 1o’ AESCRY FEhaPettl aiTua. LR T P iBee oD, o o By 15

mn at OCwarshydhsforal (Sowel Tiee res\ﬂltlﬁgtr@cﬂsxﬁ:nvﬂ:nmrewat stivel folr i10 maid tbaxtitaté h.

T t t treated. wi 20, ami ngt hi 50. 3
ol ) andh REHESHERAg: AEpsHOPO e v Apatoeplid G Vit ol of
reaction ayaibwpeymﬁsmmaemg, amcemma) xtadn;uetrah)rcbnﬁlvm (3otrhly), eneﬁ&lhlpmrnde

and, the residue ace eous
vt ochl oPVE: abted SE7 fimod it 16l heyreschine TRt Gyt Fared ik il (LSS
the aqueotle kxythérniaexionaChertrwdihing pettiyn o det @tbhéﬁtyb(brbﬁﬁde’rt@lutla'ﬂnmas
conbi ned organi c extracts were successively washed with a 25 saturat

aqueous sdbenddsddippuia mbile spnirelbng the lskﬁé%tfn"rﬁefatafrobeép‘%a?&d% Q ?}ﬁs
sodi um chl.g pi&% 3194 sﬁmg& (ks éu;%éa)fm h, 444l @en %nﬁfedawnquz@ram%ﬁ%ﬂ 0

sul fate, teré concentrated in vacuo. Flash chromatogr (g)hy (I\/brck
Silica geImBD Ig:i)sep}@atmg#non flask, a mixture of lithium chlonde (8.48 g, 20

mmol,
predried at 130°C under high vacuum for 3 h) and copper cyanide (8.96 g, 100 mmol) in
15 dry tetrahydrofuran (110 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 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 remdved, 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,



8.511.5 to 3/2 hexanes/ethyl acetate) afforded '
(E) - 3-cycl ohexyl - 2- (4- net hanesul fonyl - phenyl)-N-thiazol -2-yl -acryl am de
(2.8 g, 429% as an anorphous solid: np 167-169C, El- 30 HRMS mie cal cd for

C19H2203 390. 1072, found 390.1073. WO 01/44216 P 2 -36-
CLOM203500 Mg 390 10 R AT

(E) - 3- Cycl ohept yl - 2 (4- met hanesul fonyl - pBgayl ) - N-t hi azol - 5 J‘:'i[érzy am de A
m xture of nmagnesium netal (4.81 g, 200 nmol) and dry tetrahydrofuran (10
nl) under afd abgcnmtmeed it aeued Flash kheorsabgiapbn (Merdk Silida lgelost) 2802100 rﬁa;h94‘

g, 5 rrrml) trah ( react i.on m xt
S st rr ogORP ¥t R B e SRRt B o pi oS R e iy
m xt ure vvamté:har? 861 g B486) @raoqlvriees wil:tHi-FARMS nifé osicdfor CyHLADeAVY) 3@B.mﬁ3de
(17.7 g, 1 0 %)Oll?ﬂ dry tetrahydrofuran (30 nL), one-fifth portion over
‘a period of® ‘e resulting reaction mxture was stirred for 5-10 mn
toinitiate 10 the exotherm c reaction. The remaining portion of the

cycl ohemt ylA mixiaredef zint dustdR.6wp40 mineh Addided Blzi)pwis]s)eaxvmaf)etenemdrofdrhmgst he
i nsi de tenperature bel ow 50 te ete ddlt t eso

St rred foP) AT RERBah Fereh il ey eBer BAS Brhr ar B e FRE
separ at e r gagpehsion fwaastken heared twithea bikatl gurhiaiebullition] aﬂ&n(ﬁ %8c4g11, ﬁﬁi)haamdi
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10 min to abfiwital zincldar suspedsitn aas thEnetreatat wiithntrivhathylsyl véhtortieo(22d rhg 2 70C

and t hen sl OV\A% treated with the ,freshlbg prefaroed cycl ohept yl magnesi um
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-10C where T toi | i
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90 20 nmol B ZCrn@neléamdirb#twhxdreﬁéamé%ngﬂlqu:@w min. Ifdlerremnonmgtqr@ wa;,g@e,and

t hen sl ow ke sol din 135 I n_dr
t et r ahydr O¥Uf TS 2 ?%@gsﬂﬁ)for dL{[" rkf‘é%g‘?er &ﬁ%gégﬁ Fhe 6Hm) ’3‘6%‘8 WRft er
addi ti on ofthéhéilhted! mnfh gl tuﬁralqarofhha (@0ehl)gnd hia¢ krinthsg wasREd tantlotvhiie

ti i xture ) | d t to 25C wh t tirred f h.
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sat urat ed ag(éibyszylidemaietone pilldiuhe(0F 0220 mgNo. (54ﬁﬂloll)Lz)nda.ﬁ£bhaﬂﬁpﬂwpl’ﬁne (520
hydr oxi de (100 ni), and the orgfgnl c,_compound was extracted into etﬂdll .
acetate (3™W®e 2ommal) in drydetrdydminea @p gani wasetirredcat 2 S tader ages o5 gmn

washed Wit hod e datLREUR0HRoSRLY M sORUAS o1 25 3014/ER0) GhaXnd Q)

and a saturat aqueous so ium C e solution e organic
| ayer was tpveperelt giod comgound hytﬂr@hxsirnﬁkgﬂes'lfhmessultfrmthnckfrﬁd tS@lFltl@In 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



WO 01/ 44216 -37 PCT/EPO0/ 12612 1 5 JUN 2004 and concentrated in vacuo.
Fl ash chromat ography (Merck Silica gel 60, 230-400 nesh, 20/1 to 1011
hexanes/ di et hyl ether) afforded (E)-3-cycloheptyl-2-iodo-acrylic acid

met hyl ester 517 86 g, 64% as a colorless oil: ElI-HRVS for
011H1710‘ifquﬁ4 ¥0s3. 0273 found 308.0273. 5 A mixture of %&lﬁ%ﬁ (2.6 g,
40 mmol, Aldrich, -325 nesh) and dry tetgghydrofuran (3 argon

was treated with 1, 2- di br onpet hane (0.38 g, 2 mol). The zinc suspension

vas then Need eludbd ol MEqEaditly 18a Shleldcbdilintdlctigadethd 30150 ALY, MaRL e

agal n. Thi's process was repeat ree tines maKe sure the zinc dust was
acti vat ed. coﬁrtanechotganmlewrszww vm;bcd withresaturstedaasteoprespdiya shlogidgi solntion
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reacti on mx»tpse was then diluted vvlth dry tetrahydrofuran (10 nL), and
the stirring was stopped to allow the 15 excess zinc dust to settle down

2 h | t f , 3 .
bi o( d benz PouaHe 2¢ BUUEY BAPIPNA D& 09 Fnmgh ig Taethyigns cipgide (100 mL) was

triphenylp &%@t&goé%ﬁk tHEH  tréatddRich Ntbz@mbs&&tﬂ;ahwrmwrgarso(ﬁﬁm@w

stirred at nder ‘argon for 10 mn and then treated wth 4- br onophenyl
met hyl sul feaaon dhiddrwasldirredndt 0°Erfdr Bhenihraadhthgn trpate@am&da zolntom ofifi)udrd i n

tetrahydrofuran. The resu solutio heat 0 at 50C for
24 h. The FEibEPh2 #M%aﬂf% ré&?nﬁf -3SEHC 5 AGH 7po%lr§3 ntGoRH |
saturated gQuEONS c%ﬂ{ﬁ’ '(;iﬁ‘rﬁbi qVHed&ea%‘%H&!oam&]éQréaLéor zaﬂﬂni BEo gaditken

conmpound Was extrac e nto ethyl acetate (3 . The conbi ned

or gani ¢ exllcWedStoWedren (3 5reTlwhbideit was Stired zﬁb:erls &qu’ﬁhmeaﬁsﬁdn wiixaine ovas discn
solution (1 x 300 nL), dried %sﬁ‘{ anhydr Qus ghesi.um sgltfate filtered,
O,

and concentregieédvith 2vaéﬁi§’8th1‘lfl & 8o A2 gTEIY E’(“I%F}I?krei 82| SUEREyoR ¥es
230- 400 maShr’recf1 é’plr_iz gzg"é}e?ﬁy?&jc %Q%lﬁ%ﬁk@g enaéJnQFﬂ?ﬂed in vacuoe to remove

(E)-3- cycl‘?) anesul tfonyl-phenyl)-acrylic acid nmethyl ester
(6.01 g3 9ﬂﬁé)h)$a1eac}ﬂ¢ﬁdmusd)ﬁhb Iresidug vas dEuteﬂiRMBl athyl ecdtard (260 ndldsarloAsy

(B)a- oyl owbioey PY3Fcais st P ffbo LR e e b e e =t s
(6.01 g, ldqEeommhly}r Wiy atrlaaadmltb&ﬁnrk‘a;cetmél Krlé(hmld et dorabingd auaem@strm| um
hydroxi de 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.



30 solution (55 nL). The solution was heated at 45-50C for 15 h, at which
time, thin layer chronmatography analysis of the reaction m xture indicated
t he absence of starting material. The reaction m xture was concentrated in
“vacua to ve ethanol. The residue was diluted with ) and
extract e#‘gﬁﬁg’cﬁ ethyl ether (1 x 150 nL) to renove any%@’?éﬂéﬁ%ﬁt

i mpurities. The aqueous layer was then agjdified with a | NbadUeogi,
hydrochl oric WO 01/ 44216 - 3% PCT/EP04/12612 1 5 JUG S 2004 acid sol ution,
and the resulting acid was extracted gapgpieshyl acetate (2 x 150 niL). The
conbi ned organic |layers were washed with a saturated aqueous sodi um
chloride sol uti@).3-CicldodAl- - netithneQdfoRyE h@gwmm&omne ivlamidel f at e,
filtered, and c@cseﬁ ratgg igi-vacuo to szor (E) -3-cycl oﬁtgptyl - 2-

(4- (met hanesul fonyl ) - phenyl ) -acryl+ic~acid (4.99 g, 86% as a s white
solid: np 164-166C, El-HRVS W cal Cl7H2204S (M+H) + 322. 1239, found
322.1237. A solution of triphenyl pk e 8.08 g, 30.8 nmmo ) in

met hyl ene chloride (100 nL) was cooTed f{o JC and then treated with

N- br onmosucci ni mde (5.48 g, 30.8 ny ~ e ction mxture was stirred
at 0C for 30 min and then treated | utg of (E)-3 10

cycl oheptyl -2-(4- (nethanesul fogg;,ﬁ - -acrylic acid (4.97 g, 15.41
mmol) in methylene chloride (28°m9O. The clear solution was stirred for 15
mn at OC and then allowed to warmto 25C where it was stirred for 1.5 h.
The reacti ginifutk B BradASsitd SRetall (181 L &0 thinb!) Zmdrd-p @échilgd pdferapd(368LY nndér. 23
mcl ), and the resulting suspensi.on S 3@: rred. Tor ﬁég at _25C. .The

reacti oh nirgemreasisated evith oh celitient el idbremeethens A5 813 WE) I Bndry

chloride, @aghidi8ales (HHE) Wahe dishltirRtedition midte Wi tiake f¢r2HDmiM Yo anibage 1N
aqueous hydrochloric acid solution (150 nL). . The twg I&;/e,rs V\%re‘ﬂi{ ar at ed,
and the athsemanesinyemetthsThsregiqreminrawas then tesrie drapvite ¥ithags ti)c.’n e
conbi ned 0@&%%@1 BXIhRIEL(T.64 WO U0 rMBDERrY @biYaWaEsTafN 16 nb), Sletfifett drtion
aqueous sodi um bi carbonate solution (1 x 250 nlL) and g saétirat.ed agueagus
sodi um chl over @eesion @ Saping The reppting seacton wmiKtBRFayasSHRFH fRUS 19 AnigegBLR M
sul fat gy el SoBErmA ELaEREHE EHel RERchih pyasiPof Heasklosbtyb brimigleaplutiopMeack
Silica gel 60, 230-400 nmesh, 5/1 to 3 5 hexanes/ et hyl acetate) afforded .
(E) - 3- cycl dieeptlged droppdservdiileanontrallingibe insidetsmperntivt belew 205Cy |Aftge romBletele

(2.7 g, 43%,.as amprphous _..saliid. . Thi | '

acet oni 11 piifoecHEPRLRA W sl e N vy S OURER i SaERyliiohian (20

col | ect ed BL)f Lh bkejarara rendomsdkea miktuke afdghom thibtide (H3%g,)80 mmuibt priedri¢d) - 3
at 130°C under high vacuum for 3 h) and copper cyanide (3.58 g, 40 mmol) in dry

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,



25 cycl oheptyl - 2- (4- met hanesul f onyl - phenyl ) - N-t hi azol -2-yl -acrylam de (2.1
g, 33% as a crystalline solid: np 163-165C, EI-HRM5S me calcd for
C20H24N203S2 (M+) 404.1253, found 404.1251. WD 01144216 PCT1EPOQ 12612
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m xture of magnesiumnetal (1.94 g, 80-4gnol) and dry tet JHP #an (3
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brom de. lon, the reaction mxture was allowed to warmto
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at 50°C for 24 h. The reaction mixture was 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 mi) 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
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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 ss oil: EI-HRMS nie calcd for Cl2H19102 430,
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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
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0
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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




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 nL) to remove any neutral inpurities. The aqueous |ayer was then
acidified with a 1IN aqueous hydrochloric acid solution, sul t| ng
aci d wasWE&¥4Heed into ethyl acetate (2 x 100 nL). The V%ﬁ#@%ﬁ@ :
PCT/ EPOO/ 12612 1 5 JUN 2004 combi ned orggnic layers were whshdt i a
saturated aqueous sodi um chloride solution (1 x 150 m_) dried over

hyd | f d (e g
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f ound 336. 139Q. A sol |on of, tr phe 2.09
met hyl ene BT PE@E(%t e b Rt 40 60 B T Sipasl e PR it
BFCb][ ormg gccchld}ida %tmnﬁ]&u 42 x950 &aLWrDﬁd a}telarnqa §8itdu® Mmagtiedutir Eui}?ws filtered, exhdat

or mn an en treat Wi t sol ut | 00C
2- (4- (n®t RS Sh Vi) Wﬁﬁ%nyﬁ}ota%fr ﬁhrfemafezEFP v &%3‘5? ‘@"ﬁwﬁl% &Ylmr?hy Lne
chloride (HeRand¥lethyl Thacethtepr sfRrdéd on(ByaN -t blobest tHigdol-25/1 B ityebpéylanddt hen
allowed to warmto 25C 10 where it was stirred for 1.5 h. The reaction
m xt ur e wasethhsesutfpryiphenyl)-etrymide (btnarA)%) asvbite sghid:rep afi295°Cand t he
resul ting suspension was stirred for 2 d at 25C. The reaction m xture was
then concentrated in vacua to renove nethylene chloride, and the residue
was diluted with ethyl acetate (100 nL) and a I N aqueous hydrochloric acid
solution (100 nL). The two |ayers were separ ated, and the aqueous | ayer
was extracted with ethyl acetate (1 xExgnple 8m ) . The conbi ned organic
extracts were successively washed with a saturated aqueous sodium
bi car bamat e sol ut(Edr3-Caclapensy- M%‘*'drﬁiﬂ%ros%hw‘eltlﬂdhﬂa&e% sPamids chl ori de
solution (1 x 100 nL), dried over anhydrous nmagnesium sul fate, filtered,
and concentrated in vacua. Flash ¢hrgmat ography (Merck Silica gel 60,
230- 400 nmesh, 5/1 to 3/2 hexanes/®thyl acgtate) afforded
(E)-3-cycl ooctyl -2-(4-met hanesul f on phgnyl ) - N-t hi azol 20 2-yl-acryl am de
(1.22 g, 73% as an anorphous solid: El -RI\/ISHn1eN:aI cd for C21H26N2C3S2
(M) 418.1385, found 418.1385. Ex s \(J

| - 2-

-N-(5-Brono-thi azol - 2-yl ) -3- cyclo o
(4- met hanesul f onyl - phenyl) - acr yande 25 A susp§n5| on of
(E)-3-cycl opentyl - 2- (4- nmet hanesul foal/l - phenyl ) - N-t hi azol - 2-yl -

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



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 ngye@pghidn m xture was heated to 90C where it waspAapobhréd216

PCT/ EP00112612 -42- 1 5 JUN 2004 stirred overnight at this tenperature. The
reaction mxture was allowed to cool to#5C and then con‘béﬁﬂbé«‘té@

vacuo. The residue was dissolved in ethyl acetate (50 ni). The organl c
phase was diopwiseasitied lvGMhomaiberof(sdzdimnﬁbistrti)nedndkilal)smidstr(@tfbmla@.ﬁﬁommdhdi um

chl ori de uti.gn (1 x 50 nl) dried qver a r smmsulfate
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Silica, 4/ wad theh/ tleat@tﬁme§ ls6tubivh (ﬂ’c(@bla&l@moﬁ; Bérqﬂ?)doxo acetlc acid methyl ester
(E)-N-(5-brono-thiazol - -3c Iopenty- -

met hanesul (flo?r%/s» ?rﬁ%ri?ﬂol ab"r Wr& fyran 4pgl). 22’5)5e Eesulkingt keactinn @nixipse was
202- 205€C °
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m xture ofccaicmtra’teﬂmchicm nodem()iﬁte&iahgjroﬁﬁﬁ: OBharesid)ie ivias dibtitey I“éﬂlﬂva:tlai snde
(105 ni) coaled to 5 t.he Id material di.ssol ved.
The r eact i B ars PimeeBeeT B YISRG F Fatb bty T dreeio 76 Rry FHERPUSHs de
(8.1 nL, 8&dadm rmiﬁt)e filsered, talnd cnaeamltrtateldgnJ;&cuoeaﬁhs}ofhrﬁhmtdgrq:hm(ﬁd&tk Siled at
5C for 30 m act ture te

1, 2-di chl ogébsenzen%&ffﬁes 5'13” SRS/ By a“&ﬂ‘ﬁg Fdsd, b & Sriatebfia ek e
was al Ilovvedichlmmghm)ﬂpa&ﬁ(& ahkemethyl esws(ssl i rmgdm/o)ras& )helloiKrhﬁl tasistingnf a

m xture wa st or.ed.,at, OC f or reaction mxt | owl
pour 64 i nebSTLc BeuE OF (TR, TheisoFiSisc PRRLIO R St Stk Fudberrye
aqueous | agephravias ahdchdracterdzatioact ed with 20 net hyl ene chloride (1 x 200
m.). The conbi ned organi c Iayers were washed with a saturated aqueous

sodi um bi c rd pRat e e} d Loox 10

over magnegl mtléjﬂll Est?‘ |‘{rlc le%m% ajrtb) %’Q o at@tf ﬁGlﬁhl\%% g‘err'r@ g‘érl’{fjc &8
chr omat ogr ayethyl e(t&tbi&]d ISzrigi. dé’4gamo$,0(E)QBD=4@B hiashtetrﬁli;ﬂdrhﬁxamé%ﬂemlhylwas
eoetarah sLLALISAl 3 daff SBNP g bt B t5SH £af A7 S
COHSC12(8 £eMt)on2§;;xt8&%as_ sft@uzadu asac %599 h And lﬂﬁd@ﬁﬂ@&@umercﬁ‘&h)@ﬂﬂm ! meiehy!
tri phenyl phosphoni umi odide (prepared in Exanple 3, 3.95 g, 8. .37 mvol) in

dry t et r ahsedctofrumaxtutel anallowrd so cooll tod25C @@ theml coheentratedainaccdiDiOided21 6
PCT/ EPOO/ 1@&3? gydrofuran The remaining aqueous layer was acidified to pH=2 with a 10% aqueous
hydrochloric acid solution and then extracted with ethyl acetate (2 x 150 mL). The
20 combined organic layers were dried over sodium sulfate, filtered, and 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,



-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 min. The reaction m xture was then
treated wWébhyazep! ution of (3, 4-dichl oro-phenyl)-oxo-acet 'pgT,@pj,(ghzgﬁt hyl
ester (1.30 g, 5.58 nmol) in tetrahydrofuran (4 nL). The r Itlégg
reaction mxture was 5 allowed to warmid4 25C where it vva Yor 64
h. The reaction m xture was then concentrated in vacuo to rem)ve
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t he 3- cyclopentyl i chl_ar o- pheny. crylic acjd nethyl ester
(821.1 ny, thagey2yd aarygl@} 3%&45@? mge JA% ?srﬁ?lﬁgfd&ﬁ agw. I&e’svaprkg PR B %; £§2)

| somer s TM§%£51&mésmlmz¥ﬁﬁya\ﬁﬁb WeldAButiol i BhRE3s0separ ation and
characterlzatlon A solution o e isomeric mxture of

3-cycl opentyl - 2- (3, 4-di chl oro-phenyl )-acrylic acid nethyl est er [821.1 ny,
2.74 mol, (E): (2 =4.5:1] in tetrahydrofuran (3.4 nL) was 1,5 treated
with a 0.8M aqueous lithium hydroxide solution (3.4 nm., 2.74 mol). The
reaction mxture was stirred at 25C fpgarddled and then heated under reflux
for 4 h. The reaction mxture was allowed to cool to 25C and then
concentr at eqg)-0-($aChI8rd- £ i ERANECulfd I8 PentNR-the¥81-DiyldcHianeae s

| ayer was agl ?ZII f(lged to pH=2 with a@ggf}cj@g}gaeo‘:ﬁs Bhytgr ochloric yggllg sol ution
and then extracted with ethyl acetate-(2 x 150 nL). The 20 conbi ned _
organic |l ayers were dried over sodi @ ulfate, filtered, and concentrated.
in vacuo. Flash chromatography (Mer S "‘ba gel 60, 70-230 nesh, 1/1
hexanes/ et hyl acetate) afforded pure
(E)-3-cycl opentyl - 2- (34d|chloro (,'- cly NCId (2054ng, 269 as a
white solid: np 119-120C;, El - e Hal cdjfor @1401202 (M) 284.0371,
found 284.0370. 25 A sol uti on af

cycl opentyl -2-(3, 4-di chl oro-plma‘:ﬁ? - cryI ic acid (73.9 ng, 0.26 mol ), O
benzotriazol -1-y1-N, N, N, N t et rangtihylcur oni um hexaf | uor ophosphate (108.1

ng, 0.29 mmol), and INN-diisopropy ethylamne (136 L, 0.78 mmmol) in dry

N, N- di nethyl formam de (1. s stirred at 25Cf m, n an t hen
L+ bt oot ALsoB AP TS| g Bhigs S50 mme u hiArolEE(120dL Sa86 on

m xture v Og%k'vgars%go@& £He 2N Ih%h t&'& (Jg drIPﬁls ﬁzgt?ltd iy rz(&r%tﬁﬁey VB3t dedide

concentrat vacua to renove ue was

then dil ut ets Wil 162.5YAmal &4 ehlerd R (120 mLTh The QELHBH Gmb(&)d‘e rwa%\/@ﬁrrwsm
wth a 10% aqueous hydrochloric acid solution (1. x 100 nmi),
for 30 min and then treated dropwise with a solution of 2- chlorothloamsole (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



sat ur at ed 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 conc i n vacuo. Flash chronmat ography (Merck Si 0,
70- 230 ﬁ@shﬁlﬁﬂﬁl hexanes/ et hyl acetate) afforded two |so¢r%:g|ej% pgé)ngucts.
f
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was stirre “r’or an - additional 3.5 h. The reaction nixture was then slowy
quenched with water (500 niL), and upon addition of the water, the reaction
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(3-chl oro-4-nethyl sul fanyl - phenyl ) - oxo- acetic acid ethyl ester (31.37 g,
77% as a Q&RP ewmol) Tha m@pmnmucmraowas:swmbetrﬂ@ fcﬁt?nylht an%ﬂ@nydlbﬁcépﬂtﬁhne
| odi de (pre n. (10
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20 h. The B6%0ts anolniless oil congginglofa 2di mixtwd of(B)H Z)asoarer(. Shhe isomeric mixture

was used without further separation and characterization.

A solution of the isomeric mixture of 2-(3-chloro-4-methanesulfonyl-phenyl)-3-
20 cyclopentyl-acrylic 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 reméining 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



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)
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with a solu |on o pot assi um hydroxide (393.6 ng, 7.00 nol) in water (3.7
m.). The yellow solution was stirred for 3 h at 25C and then concentr at ed
in vacuo to renove the ethanol. The renai ning aqueous | ayer was acidified
to pH=2 with a IN aqueous hydrochloric acid solution and then extracted
with nmethylene chloride (3 x 15 25 niL The conbi ned organic | ayers were
then dried over sodium sulfate, f||t ewpled® concentrated in vacua. Flash
chr omat ogr aphy Merck Silica gel 230-400 nesh, 75/25 hexanes/ethyl
acetate pl usE24xBseme- %meébana#tflmbahfm}l ScydopantprN-thiagel hxhacsviamedsy | -
phenyl ) -3-cycl opentyl-acrylic acid (458 ng, 99% 95%is the E isoner) as a
white foam FAB-HRMS me calcd for 3H17C104S (MrH) * 329. 0614, found
329.0628. 30 A solution of triphenyl ph03y (120 nmg, 0.46 nmmol) in

met hyl ene chloride (5 nL) was cool ed t odOCrandythen slowmy treated with
N- br omosucci ni mde (92 ng, 0.52 mo rA@cyi on nixture was stirred at
OC until the reaction m xture beeaps nogene The resulting |ight
purple reaction m xture was the #tyedted with (E) 2- (3-chl oro-4-

nmet hanesul f onyl - phenyl ) - 3-cycl open yIB"acryI ic acid (100 ng, 0.30 nmol), and
t he reaction

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,



WO 01144216 -46 PCT/EPOQO 12612 1 5 .UN 20,=U m xture was stirred at OC for
20 mn. The reaction m xture was then allowed to warmto 25C where it was
stirred for 30 min. After such tine, the reaction mxture was treated w th

2-am not Ri:gaplie1£46 ngy, 0.46 nmol ) and pyridine (0.044 mpcPeppBeRl ). and
the resulting reaction mxture was stirred at 25C for 161 - jifReyqneact i on

was then diluted with 5 water (10 nL) g extracted wth nmethyl ene
chloride (3 x 15 nmL). The conbined organic |ayers were dried over sodium

sul fate, figiegeranehhoCaNe i@ MNGEURas dtirAdNat 9D°CTBE QYRR Bhd(MBRCK
Silica gel 60, 230-400 nesh, 70/30 hexanes/ethyl acetate) afforded the

(E) - 2- ( 3- cdlloored- - methatee 251G ovheke pheny |s)iridd covernighnt yAr bhit hirag othi2-lyferacry
. ! iRy sk :
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2, 4- di br orgaintidn (160 n{14, SnditheZo lﬁfié{'s)wera_b@afﬁé&t'rﬁ)@orggaﬁ: 189S EdHicentbhied gas

evolution., The resulting brow) regction mxture_ wa eated_ to 80-90C for 2
o i g RS AR PEg S T Ev AP MR eReagh elitb seite L L.

mxture iTiH 6geRld lafe valRsenkal aicc&titedy Wit dBdtaried aquddas s6dak BidaBoiter €
was cool ed to. 258eaﬁg 20, t he concer&r{at ed in, vacyq. _(]’he re_sultl\rlﬁ resj due
was di ssol PEFIAMGE )P mldeang 2 sqtypted aqueous ppgli pradq sgluion ik x\iR8 ek
successp Vedijedibien aahfdtors| aegHesiiti AuHRb) fltdred, aGd0ccrRbitrdted it Iacud t8@opdh and
a saturated aqu, ﬁus sodi um chl.or. ds_ a}oku%ogx&ﬁé X 200 nl), drjed qver
anhydr ous HEUheLT AYRRR Y EESted, witl Flsth! SHHe e BeRPEaioebieie 4 Hblipsolid. The
Purificatiesultifg Belids whleUpliedted by ifftatloMerC k2l i,@ﬂiilﬂ%kncﬁ{henﬁ%ﬁeﬁﬁl?psml@,
4/ 1 hexanesl ethyl acetate) afforded 2,4 25 di bronot hi oani sole (11.04 g,
999 as a HPSvh 8P4):asm whirvelidempal 241 260¢; EIHRDES pde cakd forr@d1862%5 (Mund

279. 8619. ﬁﬁsﬁ%g’?"g%gkgﬁ) di br onot hi oani sole (11.04 g, 39.15 mmol) in
c e

met hyl ene [ori was cooled to -10C and then treated with
3-chl or oper oxybenzoi c acid (86% grade, WO 01/44216 -47 PCT/ EPOO/ 12612
15 A mixture of lithium chloride (8.48 g, 200 mmol, predried at 130°C under high vacuum for

2 h) and copper cyanide (8.96 g, 100 mmol) in dry tetrahydrofuran (100 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 2M solution of cyclopentylmagnesium chloride in
diethyl ether (55 mL, 110 mmol). After addition, the reaction mixture 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



15 JUN 22 0! 20.26 g, 117.4 mmol ). 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 onyp i ndi cated the absence of starting materi eaction
m xture \Avg@sﬁ’ﬁggﬁ filtered, and the solids were washed wi tﬁéggpﬁ%%s@%@ S
chloride (1 x 100 nL). The filtrate was.agen diluted with'a”I'N aqueous

sodi um hydroxi de solution (100 nlL), and the two | ayers were separated. The
organi c | aaedr (BRS & BTeENEsr At ellow BilvBLHRMS mkfqalad far [TBMI08 AM ™). 273906t own

solid was dis in ethyl acetate (200 nL). The organic |ayer was
washed sucfg@géﬁéiggawi th a saturated agqueous sodi um bi carbonate solution

(2 x 100 nL) and a saturated aqueous sodi um chloride solution (1 x 100 ni),
lo dried oxefixandyffiaddusndestampul0 sundlpARirich) -ng&eh) aniokih . @Qﬁt@?ﬂﬁf@fﬁﬁd (ilg
vac uo to atford a syrup-, This_syr S treate .t | et ether an
hexanes to“%&t"ﬂlgﬁr érgﬂlﬁi‘f% ‘;Sﬂqfcg.‘“éﬁngﬁ'ﬁ%ﬂﬁl%‘ es@ﬁd{ dgg’vxieg anaghy e@ﬁ%&mﬁy
filtratkonsusperdfdnowds thed-leabxdowhhhehydt gt toy tbudlitidrgrtlowéd Qo 206, 284%eattd a
white solid:. rTri,h124- 126C, El - HR(;/I?_| me calcd for C7HG6Br 2C2S I\% %111.118455,
found 3113845 Thispraces; Wes sepeaied Frenimss Enimpks tee the 2ac dustygp arfhgied: The
predried adctilaR€ i adist Bugdenvias uwd® thes tredtdd) withh drieRERAIlyT Yilotide ((6B 8, d,

100 mmol ) in dry tetrahydrofuran (100 nL) was stoirre at ~ 25C under argon
for 10 m nmmlbisndithe suspension wasistitseddor hmin a8 Cod hairgaction mixtire yigs ten t o

-70C and t . ' | : .
chioride i hebteafiiatseofilfs Guithd Br G SibaRanb R Bho SHERRE I FRINEE 06D |
m xt ur a0 wamgal.Lomedol) in @ tetmahydrafur80@ mhieewr BminaThetreaatiod rhigturs was thenThe
resulting reactio ) re . was ai n. cool ed bac -£0C and t hen sl ow
(et ed wi Rt TS EOr i heRe P oBing STt 256 T et ton AR vas
stirred fofhealdi@iOwitR drp @trably@rdthGit (420d), dhaNhe @alratE Was stéPfed {olaltdPihe at
which tinme, the reaction mxtufe Xvas treat slowy wth a sol ution of
i odi ne  (39K<8Sg, Zing5dpstol P i Kt AR r ARy driBf ur (%osmaf?tEAfrF%%tloadoffﬂS%n
of the i 0di)i@@ii@é?ﬂzy%déﬁ@ace%ejﬂ%ﬂa&iﬁﬁi(bﬁ957bﬂighOm%ﬁﬁmtriﬁ&ﬂﬂghﬁsy}?ﬁ&(ﬁon
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m xture was allowed to warmto 25C where it was stirred for

reacti di ning GBanwab inkden tessbydupfinand 6 snlovasstioned at 876 yodergrgsin for J8tmumat ed

aqueous ammonjum.chl or i C | ) i lade

) and ¢ AR BT 2 BRe DR e TR A e TR M Bl
m.). The cprdprredcting gampaingxin rtetcahydnafomrs Ubrassiltieg bickweshedutinn Wagheated
saturated aqueous 30 sodium thiosulfate solution . (1 x 300, d
saturated agtda S¥di Bttt qiﬁe prtier e %'aéfshﬁmaogedr@%"?g A by er
was dried gx@{edq%vﬁ ClGt §hd nsidnfdhhloridel soRItRA. (58NEILY; QREaRE bada@ek |
vacuo. Fl ash chromatography (Merck, Silica_gel 60, 230-400. )

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



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 dﬂh? Jre of zinc dust (650 ng, 10 mmol, AIdrl %% pgsh) and
dry tetrgfty uran (1 nl) under argon was treated W th 1 f¥et hane

(187 ng, 1.5 mmol). The zinc 5 suspensiofwas then heat ed h a heat gun
to ebullition, allowed to_ cool, and heated again. This process was

repeat ed tsbhﬁﬁmt(urseso trm,)r@ckeel SAF enlt;hﬂozs Maghkd®im valfatd Hideved, @6d cdm@ntrated
n treated with t hyl

activated zinc dus wa e

chlori de (HEEHAfO2 or Sy donsnine @u@ﬁ%#ém%@@#fmw Iteatﬁ*fsfvvhf Acid
25C. The r(ee%t %%myeﬂzﬁoﬂpﬁsﬁMH EI—I—H@HSM@'EQ&Y\E&@;MBBr@S&MUB?Q@OM
(E)-3- cycl 38%%9 -iodo-acrylic acid nethyl ester (660 to ng, 2.25 mmol)

in dry tet Qﬁgan (2 mL) over 3 mn. The reaction m xture was then
stirred at 40 45C for 1 h and then stirred overnight at 25C. The reaction

M Xt ur es was solubien ol kdiphieagiphbiphinl 46y eid, atmedhaioll ialmédhylehe chiofide (Henl9tvdsr | ng
was stopped to allow the excess zinc dust to settle down (--2 h). In a
separat e reatadi ©n0G asd thﬁ'bﬁﬁ(téﬁl ey N-brperesacdnionds §317 a U8 mmqlB7 Thy,

0. 07 | dt h 2

t et ramr L‘F%&%fﬁ 'I(;’é“pt enxg\gg n@# E& %lsﬁ‘n'g ﬁag té%ﬁ &S?tt)efld'f‘ﬂ'iﬁ salion ffd-3hen

treated w dyhlogerﬂtybnqanﬁb@@yd (rﬁ'@thhﬂésuﬁb'ﬁ)flﬁpﬁer(yﬂ -8yl acl @3mm¢ 0.8 moMNEn -
esu

freshly prepared zinc compound in tetrahydrofuran. The r ti g brick red
sol uti on vmsthyleae eblorige (4@@5@01@@%mmbeke'mjstlmrfefqreléemrbﬁ HOangd thepas

t hen cool e saglloto 25C and t?ﬁ, our.ed |ntoCEtf 3t¥gat d aqueous . anmoni urp'
chlori d& AR (e 1A e fleWay it fos R BRI VRt o
ethyl acetwéfed Jrith Qinﬂkbthta"ibl@ @eshged 19 HAB)S aﬁ&tﬂhélcr%s'itltxﬂfﬂs@sﬁéﬁﬁbﬁdwé@ th

a saturated aqueous sodium chloride Zolution (1 X dried over
anhydr ous sm§ade®r Gml suRF4L 4, hefrﬁthtlenemxtmdmsdhcre nomcantrdtednn\naczuato Btnmtt\age

e o o B LA A% S |80 URRSHUP M RSByl SRACE
met hyl estmpefds hsdlg;phlonz&cm?scﬂ%lomis& thLgHEheyd d)a/yem 1vereAse$:atamd amdothe
ot ny 1 v Biep ot SR i o BRREE| koo, RRERSbisR ot Al
agueous swehewmtd:eysiveby( welehed oWith iaokiN @gueduls. hyﬁhe:htmlmamd) solmeisnHéat 8@ malt), a
45-50C forsaé‘uSragd agci[ueo sI gct]dium bicarbonate solution (I x 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




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 nm.) and

extracte g,V\Al_Qy@I ethyl ether (1 x 30 nmL) to renove any urltles
The aque Y r was then acidified wwth a I N agueous r%#g é acid
solution, and the resulting acid was extggacted into ethyl ?x 20
m.). The conbi ned organic | ayers were washed with a saturated aqueous

sodi um chl Opjigtardét fdd deke éﬂfamﬁg 1539&10?'399{&26@25 Haeﬁa)JaHH d’f?Qéltra%@HfHﬂ:ﬁB (61 x
50 nlL), dried over anhydrous magnesium sul fate, filtered, and caoncentrated
in vacuo treLhfungerargon was treated with 1,2-dibromoethane (0 37 g, 2 mmol). The zinc
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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 mlL), 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)-



25 Exanple I'1 (E)-3-Cycl ohexyl-2-(3,4-difluoro
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chromat ogr L) Fhé\Sigan#Wyler whd ihen dr?é& bv&t@n&p&ﬁm n@ighydiuet Stfhte, Aitdred,dad,

(B)-3- C%Cl (c)(?n%)éf\lltrated m 6{:&':' f Lﬁiotagg %rgmatography (FLASH 40M, Silica, 8/1 to 4/1
hexanes/ethyl acetate) afforded (E)-3-cyclohexyl-2-(3,4-difluoro-phenyl)-N-thiazol-2-yl-
acrylamide (520 mg, 78%) as an amorphous solid: EI-HRMS m/e calcd for CisHgFoN,08

(M™) 348.1108, found 348.1104.

20 Example 12

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

i H
N. _N
\(//

~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



acrylic acid nethyl ester (1.06 g, 95% as an oil: ElI-HRVS W cal cd for
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348. 1108, ttlloelgg 34 c%rjit(:)edﬁtrated 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
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_mL) to remove any neutral impurities. The aqueous layer was acidified with a 1N aqueous

hydrochloric acid solution. The resulting acid was extracted into ethyl acetate (2 x 75 mL).

20 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)-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,5F3048 (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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conpound ugggpgxrahydrofuran The resulting brick red solution was heated
at 40-45C for 2 d. The reaction mxture was cooled to 25C and then poured
into a_saturated aqueous s anmoni um chloride solution (100 nm.), and the
organiE’conpound was extracted into ethyl acetate (3 x 75 nL). The

conbi ned organic extracts were washed with a saturated aqueous sodi um
chloride solution (1 x 100 nL) , dri d&stampkri3anhydrous nmagnesi um sul f at e,
filtered, and concentrated in vacua. Bi otage chromatography (FLASH 40M
Silica, 911 (EpN-G&-Brdmocsiieslatyly3-gclehatybp-(@hheahdedulfonyl-3-trifluoromethyl-

(E) - 3-cycl ohexyl - 2- (4- met hanesul f gpheyl}-ateyldmide| uor onet hyl - phenyl ) -acrylic
acid nethyl ester (2.7 g, 99% as a viscous oil: EI-HRVS rule calcd for
C1SH21F304S (M) 391. 1191, found .1200. A solution of

(E) - 3-cycl ohexyl - 2- (4- met hanesul f o 3-trifluoromethyl -phenyl)-acrylic
acid nmethyl ester (1.8 g, 4.6 mmol) :th ol (20 nm.) was treated with a
I N agueous sodi um hydroxi de sol uti oqQ NThe solution was heated at
45-50C for 15 h, at 15 which tine, ; c r omat ogr aphy anal ysi s of
the m xture indicated the abseﬁeg v sta®t|n terial. The reaction

m xture was then concentrated kg'gpq“- to renmove*2t hanol, and the residue
was diluted with water (40 nL) an xtiracted with dlethyl ether (1 x 50
m.) to renpbve any neutral inpurities. The aqueous |ayer was acidified with

a N aAG4HCOMS syspension 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-
2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-acrylamide (59 mg, 33%) as an

v
w

amorphous white solid.



hydrochl oric acid solution. The resulting acid was extracted into ethyl
acetate (2 x 75 nL). 20 The conbi ned organic |ayers were washed with a

sat urated aqueous sodiumchloride solution (1 x 100 nmL), dried over
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458. 094, Tﬁyﬂ%anﬁflgyep%; wash@d Bx@eRhely A £} N-aueous hydrochloric acid solution (1
(5-Brono-thiazol -2-yl)-3-cycl ohexyl - 2- (4- net hanesul fonyl - 3-trifl uaromet hyl -
phenyl ) - ackylP8mmbleand 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, 6/1 to 5/1 hexanes/ethyl acetate) afforded 5-bromo-

2-thiomethoxy-nitrobenzene (1.9 g, 76%) as a brown solid: EI-HRMS m/e calcd for
15 C7HsBrNO,S (M) 246.9372, found 246.9368.

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.



15 A suspension of
(E) - 3-cycl ohexyl - 2- (4- net hanesul fonyl -3-trifl uoronet hyl - phenyl ) -N
t hi azol - 2-yl -acryl am de (prepared in Exanple. 12, 150 ng, 3.27 mmol) and N

br onosucgi ni m (69 ng, 0.384 nmol) in carbon tetrachl or} at 25C
was treﬁ(gﬁﬂ%ﬁf% benzoyl peroxide (4.65 ng, 0.02 mmol). .ﬁéﬂu 1 ng
reaction mxture was heated to 90C where:it was stirred bver 't\élﬁitg"?at this
tenperature. The reaction m xture 20 was then allowed to cool to 25C and

t hen conceptf. ' . duye di i t 25
iy Tho_ oRTiRhEE of AnkAEUASSTHE, [E RufuicAliE: hh’mg?iff“i“ﬁ"’x v epydamaiala
sat ur at ed apdsr argdinuwes eated gdtts d2cdibramgethapne3d 8ime, WP immolyelhe zinc

chr omat 3}%%?‘5@@9@%4%%%?&%‘% Pl B R0 SRR AIbRE 1 Uik U4 IaRipoe
( E) - N- ( 5- bagairn Ttis prooéss Mag repeged threotioney fo mgke sure the zinc dust was activated. The

an amof pha e adee oo VR B RATRER RBR OB IRAR 37
Exanpl e 14miphol), an@\tht alxguydion wik stirred for 15 min at 25°C. The reaction mixture was then

| Soanyl i BFE QropOREe pith FSSTRERY O LEU ORI P R st FRethiy e
Mol ) 5 atprépleedVad ERAMPl Y, 1 2§RE 20nMol ) Indirp E@fm?(ardﬁhrhﬁ qoal) ovees (Rinl e 10

nol ). The reaction was exotherm c with gas evolution. The resulti n% br own
reacti on nieatiigremimtirhwas tkntstirredat 90@5Foron h angd thgpistirred joyvernightiag 253 er
chromat Qgr aphy_apal ysi r | | Weioll f
e R L e Y L
concent r at eds stoppet tmalldinghe esaistiingdust 3o dertie wsvnd{-gsb). v el aj sapaseteyteacinet at e

hydr ochi or Pk BABGTA e Y SleRBINATOP fo £ HECET Mot ot bibi@niibhagiaRLS
chloride sel04trh@r0.4 Inniol} 08 dst detrakifdrefiray @ mLawAY stirpetSat 500 asidernargoh fat H)

filtered, and concentrated,jn vacuo., Biotage chronatography (FLASH,40
Silica, 61mipgng 1&%@9@&%&'}%ﬁrwp%%ﬂgf%he&ﬂffa?tg@ofﬁ%%? (g ¢, 335 mimol) and

2-t hi ongt h%ﬁ&hi{gﬁ%ﬁ/ﬁ}%@&%&&) ofind A8 Werdydofia@WTHeGlebiliingbriiRMA d8futiarl cd
for 15 C7He6Br (M+) 246.9372, found 246.9368. A solution of

5- br onp- 2- b beated ex PO foobehz chke feactim mixtuse $asmthan) caaledria B5iCeprd then
chloride (40 nl). was cooled to -10C and th e ] .
3-chl or ope PBQ%elﬂgégf 5at§5tﬁcga(él§8% grat &‘“‘%.‘3’8‘“}9"1,"" %ﬁ%@%}) Phshe oreanic
m xt ure wasompbunddvaatextrdd€l imo eyl miatate A ck $thenl.)aThovenbingdwaganic oxt2&Es
where it was stirred .for h, At this tinme, ,fhiin |ay r t
anal ysi s of“’efeh‘é’as}hggé”f‘pbﬁ S%ﬁug?ttﬁf%qlﬁeﬂ'dﬁ PAEa € Oéldgbsgglgé ((%% @a‘?@%ﬁa%y
materi alo anhydrous magnesium sulfate, filtered, and concentrated in wvacuo.  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



The reaction m xture was then concentrated in vacuo. The resulting residue
was dissolved in ethyl acetate (100 nmL). The organic | ayer was washed
successively with a saturated aqueous sodi um bi carbonate soI uti on (2 X 100
m.) and a saturated aqueous sodium chloride solution (I X %Ii drie
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Example 15

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

Q. .0 O )
P 0 S

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




chr omat ogr aphy (FLASH 40M Silica, 9/1 to 3/1 hexanes/ethyl acetate)
af forded (E)-3- cycl ohexyl -2-(4-(nethanesul fonyl)-3-nitro- phenyl)-acrylic
acid nethyl ester (1 g, 82% as an anorphous white solid: El-HRMS W cal cd

for Cl7"@ﬂ3'\ﬁﬁ§z M) 367.1090, found 367.1091. 25 A sol utd b1z

(E) - 3-cycl ohexyl - 2- (4- (et hanesul f onyl ) - 3-ni t r o- phenyl )-a}c y{m@ 2@@' d

met hyl ester (597 ng, 1.62 mmol) in ethegal (10 nL) was treated with a IN
aqueous sodi um hydroxi de solution (8 nL). The solution was heated at

45-50C f okhddmitographyvnalfsis dfithEreattibimibaued inditaeirhodsende)of anaatinysiateoial. t he
reaction mxture indicated the absence of starting material. The reaction
mi xt ure wibegewtiontmeters was ther geoled to @Rty and comspiratedia vaero eSheirauliiag

diluted wit ' | ethyl r ) to
renmove an 1%6‘8%1;@# %%%SI}HIY%Q% ?‘ﬂ%ﬁ gg%tgtgucgbf)gn gjr' V\I/g% ?ﬁ%ﬁgal%%i i ggasvh\ng%[h a
| N aqueousucdeysitelycivith water 42 ixcl 08 ahLi} arsha sanustqc{mupemﬁo@img chloride welytion (1
extracted i .0 . ) | ol =1V, wer e
vashed i 708 mEh et Rl S pathedlink cul 1 AREAL R Bhipater RS

dri ed oveiBiataby dhmsatogrgpkes (A S 1408, e5ili€4, | eszres) atforded Ghchdoto-4tiedpbepzyl

in-vacuo .to afford (E)-3-cycl.ohexyl-2-(4- h | fonyl)-3-nitros nyl)
~acrylic XEpE 46%?/344%0{"3 as WWPE@GEP%%Z%EQEQ% fgéﬁglfgf(gﬁ’%ﬁg@%
as a whi t gnp9lbolg3m rAddr 24 4819.E - HRVE mfe calcd for CL6HLINGES (M)
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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.



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
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cl oudy and turned to a %/ellow color. The resulting reaction mx%ure was
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RS he o i B el RUAM 5k AYETa R ABRNGE SLARERR UBL Y, 457 Mt o (2

x 100 nL) and a urated aqueous so € SO
dried dverthtgreahllyrmiemed nag nmpumd;ui feauhydrbﬁiramr dtie rm&xrxgdmcﬂxmadabhtﬂlonn

\égfgﬁ tegsa%;q Wﬁ%&ﬂg{;\éz&iﬁééjdl %g-?%glfz) Wn%%g as t %Lfcgo ed 0252"(3 and t e71?1 pogrseda
into a saturated aqueous ammonium chloride solution (50 mlL), and the organic
compound was extracted into ethyl acetate (3 x 30 mL). The combined organic extracts
were washed with a saturated aqueous sodium chloride 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-(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)-



purification: El-HRMS me calcd for CBH3CI IS (M) 297.9080, found 297.9078.
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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




was heated at 50C for 2 d. The reaction m xture was then cooled to 25C and
then poured into a saturated agqueous amoni um chl oride solution (50 nm),
and the organic conpound was extracted into ethyl acetate (3 x 30 nL). The
conbi ned iGeextracts were washed with a saturated a j um

chl ori de ‘gg?ﬁ?]b%% (1 x 100 nL), dried over 20 anhydrous rrgéﬁg%?%?nﬁgiul fate,
filtered, and concentrated in vacua. Biogfge chromatograp y5(J|tl|_%®ﬂﬂM40M
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t he result%n ﬂggg%ﬂﬁggggﬁgpgg?e&“yﬁg%ﬂg@ﬁ#ﬁ g%ﬁ?éte (2 x 50 nL). The
conbi ned organic |layers were washed with a saturated aqueous sodi um
chloride solution (1 x 100 nL), dried over anhydrous nagnesi um sul f ate,
filtered, and 35 concentrated in vacuo to afford the
(E)-3-cC &Iohexyl-2-(3-ch|oro-4-((netq%& qélyV)011-4216 -60 PCTI EPOO/ 12612
1 5 JUN 2004 nethyl sul fonyl)- henyl)-acrylic acid (0.847 g, 99% as a white
solid: np . 108y 4Q8GCi 1 S HRI | of. R - 326, 0849,
Found 356. 0840 A ESTSEIER TR EaRy Uiy shde B Mhigsba bl |
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was stirred for 15 min at 0OC and then medeot'e, wvarmto 25C where it was
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0 and then treated with

The 5 reaction m xture was stirred
solution of (E)-3-

qet hyl sul fonyl ) - phenyl )-acrylic acid
fle (4 nL) . The reaction m xture

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



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
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0.5 mmol) in carbon tetrachloride (2 nL) at 25C was treated with benzoyl
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acetate (25 nL The qorganic phase was then washed with water (1 x 30 nL)
and a sat uimecdinlyenchronetpaisphyranslsis of thesmixuraindicated the ahsepce of stadingy er
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(E) 3- Cycl ohept anesul fonyl=3-trifluoroneth hi azol -
2-yl 15 hydroch onc ac1d solunon The resultmg acid was extracted into ethyl acetate (2 x 35 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 the (E)-3-cycloheptyl-2-(4-(methanesulfonyl)-3-(trifluoromethyl)-
phenyl)-acrylic acid (268 mg, 72%) as a brown solid: 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



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 was repeated three tines to make sure the zi nc dug?TlEaaﬁ%gP vat ed.
The activated zinc dust suspension was.hen treated with (28 ﬂhy‘i%l | yl
chloride (55 ng, 0.5 mmol), and the suspension was stirred for 15 mn at

25C. The rtﬁ%CtSilftﬂ wixioinA M@én&s'ﬁ&ﬂ 12£I:e£a7té?a£fﬁﬂdéﬁ §ﬁ: YE)tﬁlc?clé}EHpgllF(h of”

(E) - 3-cycl ohept yl - |odo t.h este prepared in
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reaction maxdHbpheasscidirred for 1 h at 40-45C and then stirred overnight

at 25C. The reaction mxture was then diluted with dry tetrahydrofuran (2

m.), and the stirring was stopped to allow the excess zinc dust to settle

down (-2 h). In a separate 25 reaction fl ask,

bi s(di benzyl i deneacet one) pal | adi um(0) (27 ng, 0.05 nmol) and

tri phenyl phosphine (52 ng, 0.2 mvl) BExamgple18 etrahydrofuran (4 nmL) was

stirred at 25C wunder argon for 10 min and then treated with

4- br ono- | - MEENHAGSBiohHiazdl-2tyl)- #cyelolipey i +-brtizessil{nyBBatiddoiondiAnp| e

12, 303 ng, 1 mmol) and the freshlphenpheRayiadidei nc conpound in

tetrahydrofuran The resulting brick red sol ution was heated WD 01144216

-62 PCT/EFQO /12612 1 5 JUN 2001,at\_. 40-45C for 24 h. The reaction

m xture was cool ed to 25C and the red into a saturated aqueous

anmoni um chl ori de solution (30 nL) ghg t he organi c conpound was

extracted into ethyl acetate (3 x 25 niL)j. heyconmbi ned organi c extracts

were washed with a saturated aqueg ¢ ride solution (1 x 100
3—]Z]9I | tered, and concentr at ed

m.), dried over anhydrous 5 -;! 2

i n vacuo. Biotage chromatograp S FLASH 40M Si Brca, 411 hexanes/ et hyl
acetate) afforded (E)-3-cycl ohept ¥l -@3(4- met hanesul fonyl - 3-
trifluoronethyl - phenyl) acrylic acid rret hyl ester (387 ng, 95% as a

vi scous oi l e

| -2-(4- et hanes%fg{" 58%8@) f}% { (I4 lﬁ&%aﬁsug%?yl 3mﬂu°r°lgetm¥% hyl ester
(387 ngp Op%ynnﬁl-thlazd Z2yhamgdhm{d: (rptep)arm Bxamatedd, 68 trig, .18 Nmaopl¢ end N10

sodi um byt it A8 SR I 2 ol monlfSe S0l AR IRHAIRTLED RostS80C for 19

at whic romatogra ana
[ ndl cated trlaaedlbmhr’lxeezcnrl p@bandt {hong, ﬁrﬁﬂ@mratbl) 'mtﬂeresuiang reaation mimuee \Mﬁs t hen

concentrat ﬁeate:cfl ko' G Uhlef if %n})s\f?re%t&%ﬂ'ﬁéht R8s (FeH'ﬁaerature 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.



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
extracte hyl acetate (2 x 35 nL). The conbined o ers wer e
washed QY"%Ha sa‘% urated aqueous sodium chloride soluti onf’%‘?ﬂ,&'ﬂ}

dri ed over anhydrous magnesiumsulfate,-§iltered, and concénﬁrhﬁléd’ﬂﬁ‘l n
vacuo to afford the

(E) - 3-cycl oheptyl - 2- (4- (et hanesul f orBgagnple (% ri f 1 uor omet hyl ) -

phenyl )-acrylic acid (268 ng, 72% as a brown solid: np 151- 156C. 20 A

sol ution of (Er25&hjdrphbmpethanesul {oddl-phghyl)i3-dydamintyl-Npyoidirh g ybaarytdmide | de
(7 mb) was cooled to OC and then treated with N-bronosuccinimde (231 ng,
1.3 mol ). The reaction mxture wa irred at OC for 30 mn and then
treated with (E)-3-cycl oheptyl-2- ( et hanesul fonyl )-3- (trifluoronethyl)
-phenyl) -acrylic acid (255 ng, 0. 6511 After 15 mn at 0C, the
reaction m xture becanme clear. The clear {pol Hion was then 25 allowed to
warmto 25C where it was stirred fg Maction mixture was then
treated with 2-am nothiazole (183 pl ), ajjd the resulting
suspensi-on was stirred for 2 d\g 7 Thé)rea m xture was
concentrated in vacuo to rerm@e‘ met hyl ene chl oride, and the residue was
diluted with ethyl acetate (50 rma3 aod a IN aqueous hydrochloric acid
solution (50 nL). The two |ayers were separ at ed and the 30 aqueous | ayer

t d,wth eth t nbi i tract
wbr ¢ suceebarlioy sRber RN el mio 4L oh seraDPoPFY zor ARBRR DO
50 M), 58 w3@lhbed 8 PAUERYSh&P oWl Qfeﬁt%ﬂb&ﬁﬁtﬁ-bﬁehu%ﬁ&ﬂuﬁﬁdé(ﬁﬁ ) 137 a

saturated aqueous sodium chloride solution (1 m.). The organic |ayer
was then dtringsl).oVEie srabich anistursbgasesirtod SUDf@ttﬁ'}tllfthletxeﬂ@dm fiture became

concentrated in vacu BI otage chro FLASH 0114 21 - 03
PCT/ PPO011D@mo8enequs ﬂ%ﬂ%g%@qmleaea%gw tupe Was theg feea (Egc%ﬁén e)
af f or ded taﬂoiW4%eth@esaf&prﬁae,mI-yl aolﬁénylrmhhmem;frwéd ﬁrmh{pwgomt hyl

- phenyl ) - N-t hi azol | -acryl am de ( ny, 43‘? as_an anorphous solid. 5
Exanpl e 18mg, 0.68 mmol) and the reaction m1xture was st1rre at 0°C for 20 min. The reaction

E)-N-(5-Brono-thiazo I cl oh 4mstha trifluoro
ﬁre% hyl ‘BheWt)“reaE’ﬁ/thim %B%ﬁaé RS oo bt lee"’éf (lfgwafyﬁtfr{, y{ }'rt 4ifter such
met hanesul figfey kh3reakhidd Hﬂk@f@%&"treated with 2-aminopyridine (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
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I 0 phenyl)-N-thiazol-2-yl-acrylam de (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 cLion mxture was heated to 90C where it Lrr
over ni ghgvéﬁﬁ%{%lkés) tenperature. The reaction mxture mﬁ?é%ﬁﬁ?’& cool to
25C and then concentrated in vacuo. The_ggsidue was di ssollvedlith 71% et hyl
acetate (25 nlL). The organic phase was then washed with water (1 x 30 rlL)

and a  satArahRdnasfpipHEnyHsbs pivh 6 15 2y mg,ezsﬂinut)iiﬁ%ét%glénégm%m (H bfg wer

anhydrous magnesium sSulfate, filtered, and concentrated 1 n vacua. Biotage

chr omat ogr oL AsHd A, tr@ited wish N-brbindsureiniesite (356l mg Qahatol) Thiefreactioa t he
( B)-N-(5-brono-thiazol ;2-yl.)-3-cycl oheptyl -2-(4- nethanesul fonyl -3

“trifl uor ORETHRIA Wah SIS -aécor%:i gﬁh e r{u@zs?tﬁ rigen g@@beda‘sqtbrlfér%ﬂﬁ %yl-2 08
white soli . 45 : 19
ERERER ity el b bt G B S T R el el
| ami de A swigut imomol)f Ttheipdvtionl phowphiasetif2d 6t 36°C 6. Tlminrahd then atkiweditene
chloride (11 niL %ﬁ; 5 was cooled to OC and then slowy treated with,

N br onosuctRiR R H#E Cwiere Hrgvas stirsd farol5 h- Thereeten mirurs wasthen weared withi2ed at

OC until the; | ' 0 : | ng: LI

purple 1 enct oA SHBIRAHA (575 A6 3 Tamollt HRE B GRMRing ApLETHL rid YictdatB} 5

- met hanesud ho2B7C: (Itenydcrios mixnire pantyicenatrayel ic varab to (dmeRanetlylene Bdarpée 9,

222 ng, 0.68,mol), and.the reaction mxture was stirred af 0C for 20 mn.
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; tirredof Os_roh_&ibmﬁsgsmm tmeL 090! ral?ersltv&dirme hhaged, _@g@ tﬁﬁ%e%%sgwﬁ Mi’%ﬁéﬁ&@d ﬁdhvvi t 3
- anmi nopyr i di.ne mol ), .an ridine (0. . 1. nmo) ), an

the resul t?tﬂtj et Gy ?ﬁé%blgf§ preafjic pxirgei et sucqessiely Waghadouisk Ron

\(I\g.s tf;gn nﬁatu@fﬁd dhjdebt_xéﬂ/&dctiﬁlﬁm(ﬂiegrbblnatark@hﬁ?ﬂnr @ciées_:d) iaMLI} huntdes Rydueiied alﬁ?écﬁfsi de

X ... The, conpi ned organic layers were dried oyer sodi um sylfate,
filtered 159 CB@%@&P&&P&&Qi"?#%%ﬁ-aﬁei%wge'amw ergﬂasﬁyvm dromss,
EI) | iZC?é 7?12@19.521@% atlilﬁﬁé,eiﬂtbtlsé]?, ﬁfc}ihﬂ%&htriﬁ?ﬂ@rﬁ dedo ( Biotage chromatography (FLASH
-2-(3-c = 4- apesul f onyl.- phenyl) -3- cycl openty] - S

N pyr s o o Biida B P Berargnbtibaccionarion S R ELN s beosmo-puidin 2 #)-3ve
n e cal cd ¢eloheSRRLEI NGB oA 3-trdlbrORehyl-bReHV - 4P RRR2(4420 Py 30m) | £ 20
E)-N- (5-Brono-pyri di 02yl )-3- hexyl - 2- (4- h

l(“ 120nyl 53_;{4 %g}%ﬁ Tisos i ﬁ—ﬁ@ﬁg%ﬁ}ﬁg@?{ﬂy o4 91(51-122 rrlggth%r;Se SfMJr) 530.0487, found

530.0484.

20 Example 21

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

reactio ' e was stirred at OC for 30 mn and then t ith
(E)-3- CWJMQ% 2- (4- SEAEFR b

(et hanesui fonyl ) -3-(trifluoronethyl)-phgnyl)-acrylic aci d @p#lé'ﬁdrﬂ% I n
E)éanple 13, a76 5 nmy, 1 nmmol). The reaction mxture was stirred at 25C for
m n ang n ] W s ipr 3 The
reaction mr%?t gr%‘%@@%@ﬁﬂt Sr°§§gd§d5€m‘ﬁ&fm‘g‘r€n‘%fds@%? g%bzpéy’re%bdiaﬁg‘ﬂ%éﬁg%, 3
ol ),  andetrdtgdrefatdnt (Zngl} osqgreh iinn Durgsthe addidionpthetentpeattu@SCse ®hB0°C,
reaction m xture was concentrated in vacuo to renove nethylene chloride,
and the rasddbereagtiorymixiaeedvag stipredopinight at 49-451G 0T he reactipp muxtiEe Wes (b0

the agueoseoldfarsisad dblsdiath ot stk B std T FRGHe At o™
combi ned QPRHE ekl Afd Sustes Setdeld6RALHY By InasRdateirtdttian flisk, wr mbedre of

aqueous sodi um bi carbonate solution (1 x 50 ni) and a sat urated agueous
sodi um chilhiuge ckloride (&7 g “Oxmmmol, predyied afH306r yadek highywcunasioreh) apded

over anhyd S | ' - '

B ot age LiPBReIaTEREL Y B g ooy \efihiitontyy (SRATRA 368 K 0GHae

ac/ glt gth g) lajsf;gztg%tfﬂa dida) _s?lu(i&l':. g?ht@l”f??c}t)i)bhirﬁixﬂ:rﬁ-\WS)cr?3}edl to -70°C and then the
xyl - 2- (4- met_hanesui fopyl - 3-trf] t hy] - - | am
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(B a° 8 EeaeBh Byt o EiSucc SR S50 where 1 was stired for 5 min. The

t hi azol - 2-pth @¥nd@idurl Whili@iRodled badkisé -{FOand) théD skomdy treedrich metBA5
mesh) and dry tetrahydrofuran (4 nlL) under argon was treated with

1, 2- di br orgrepiutate (1.5 56l Sgmn®Ihnibhe readtin miviure2Bassitistsarfor drh #ard0them-3086t ed
wth a heat aun o ebulliflon, 2 lowed;to Ca%s . 399, Neled 388 ol
process wet B’éélf)g el with gselupign, of jodine(0.85 g, &7 miol) in dry fettehydrattiane g
The acti V%bggl,)élvﬂgl ﬂié&%m%la'ﬁﬂﬁ'@%e Pataet Rened e ahedr M ddditidnef the isdind

chl oride ( 29, ol and the suspension_was stirred for 15 mn at
25C. The rwheidnemhanopling bathaeasirenvedand therepetiorsmiriagg E%éff’/“féé?zmm to

25°C where it was stirred forl h. The reaction mixture was then poured into a solution

consisting of a saturated aqueous ammonium chloride solution (50 mL) and ammonium
hydroxide (10 mL), and the organic compound was extracted into diethy! ether (3 x 50
mL). The combined ether extracts were successively washed with a saturated aqueous

20 sodium thiosulfate solution (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 repéated 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



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 gvernight at 40-45C. The reaction mxture was then cooled to 25C
and di | uPYOWHEN dry tetrahydrofuran (5 m. Thée stirring ﬁ@ﬁ dto5
all ow the excess zinc dust to settle dows (-2 h). In a sepa régct i on
flask, a mixture of lithiumchloride (1.7 g, 40 mvl, predried at 130C

d hi 7 . ' )
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allowed to warmto 25C where it was stirred f . The reaction m . xture

was then pBER POUresH Hta asttymaled RIUEBHS RBHRLDT < 0%%& eplaer (44 melola $ndntsni um
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conpound was extracted into diethyl ether (3 x 50 The conbi ned ether
extract® EFracts were deshed ylthaﬁewawimuamssmdﬂaflééloa e9@l}§102'0(152§d1 Qrml)
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solution (1 x 100 mL dried over anhy rous magnesi um sul filtrated
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911 hex aQ@@iogbﬂtyby%az-rﬁémﬂ{exuw&riypbﬂ&m)Lﬁlr Aefdie |a@ﬁer_%ﬂ‘1kl' stdr Ngti qrang 185%)&R01 C

acid methyl ester l(l Eﬁ’l ess_oil; cal cd for
C10H15102 a‘(qlm:)lebzg K1 Sfla@rfakésfar@lﬂmoafé (M 2 ZRrE] fwnéﬁﬁ% 1%1%?5t (0.98 g,
15 nmmol, Aldrich, -325 nmesh) and dry tetrahydrofuran (3 nlL) under argon

was ”Qé‘t eAl ééllﬂtfbnlo?'(g} br@aapédaﬂrm(c( %eﬂﬁrﬂsu]@n?ﬁplﬂ@i@l))butﬁlgncﬁb Neid methyl
suspensi on was,_then heated wth SE to ebul]ition, allowed to_cool,
and heat edsteaddiod. &Thi Snpiodc thwa lép@ig ¥est Reaked Mithed ¥ aﬂﬁﬁ@ssiﬂdémphe

(1 oat ed i bRreRR: KIRUEE (7 Ifﬁcr?f"%%%’ﬁ%ﬁ?g&%h%?wg%sz%f@m?%‘f 158, LA Tine

suspensi onhwadayst mhrrmdatfographﬁ amalysiatof26h€. militerer ?aah'taitcm the absahee vrﬁ'sstax’mmjg
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m n. Afberretidae &ddldhiumd wm:llne.rater (30 mL) and extracted w1th 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



reaction m xture 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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h, at whicB90.tom, thin Iayer chromat ogr aphy anal ysis of the m xture

indi cated the absence of starting material. The reaction m xture was then
concentrated in vac:co to renove ethanol, and the 20 residue was dil uted
with water (30 nL) and extracted with diethyl ether (1 x 50 nL) to renobve
any neutral inpurities. The aqueous |ayer was acidified with a I N aqueous
hydrochl oric acid solution. The resuIEJiangpla@Zd was extracted into ethyl
acetate (2 x 30 nL). The conbined organic |ayers were washed with a
saturated aquBb2d4Sydiopentylt-¢fmsshansstiferndp aybk-b9o2ranpylaminelithieasie-4-
anhydr oss magnesi um sul fate, fi karbozylic agidimethytester at ed 25 in vacuo to
afford (E)-4-cycl opentyl - 2- (4- net hanesul f onyl - phenyl ) - but - 2-enoi c acid
(0.95 g, 99% as a white solid: npf162-165C, EI-HRVMS me calcd for
C16H2004S (MtH)-" 309. 1160, found 3

" 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



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 0OC for 30 mn and
‘then treated with a solution of (E)-4-

cycl opentWP8¥H2E et hanesul f onyl - phenyl ) - but - 2- enoi ¢ aci d PCEESIEE2 1 47
mmol ) in methylene chloride (4 nmL). The_ gl ear solution wad Stjlit €904 or 10
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sol ution (44199, fdﬂﬁ)i@gqlgy saturated aqueous sodi um chloride solution (1 x
100 i), dried over anhydrous magnesiumsulfate, filtered, and
concentrated in vacui o. Biotage chromatography (FLASH 40M Silica, 411 to
111 hexanesl ethyl acetate) afforded (E)-4-cycl opentyl-2-(4-
met hanesul onyl - phenyl ) - but - 2-enoi ¢ acid thiazol-2-ylam de (200 ng, 35% as
a white io solid: np 173-176C, EI -HRI\@(aVieplggkcd for CLO9H'N2CG3S ~ (M)
390. 1071, found 390.1072. 15 Exanple 22 (E)-2-
[ 4- Cycl opent Yk)-2-[44yeRipea: l4f ra ek n@NEBNYH pHen i) -birt 2P@bly Ritkine]-thidddleagol e- 4-
car boxyig ¢ aglyd r£et hyl es?’g?qA seiﬁbkﬂ&aeg‘(dgmﬂ?aeﬂyl phosphi ne] (525 rug, 2
mmol ) in nethylene chloride (25 nL) was cooled to OC and then treated with
N- br onosucciniride (355 ng, 2 mol The reaction m xture was stirred at
OC for 30 mn and then treated wt E) - 4-cycl opentyl -2-(4- 20
nmet hanesul fonyl - phenyl ) - but - 2-enoi ¢ acid (prepared in Exanple 21, 308 ng, 1
mmol ). The clear solution was stirred 10 mn at OC and then allowed to
vvarmto'25C where it was stirred for i hg Tp@ reaction m xture was then

f nmet hyl ester (400 ny, 2.52
oSt @t 25C over the weekend.

\cr)a ed in vacuo Yo renove
O

mmol ), and the resul ting suspe\ns 0
The reaction m xture was conc%

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



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
wer e separat ed and the aqueous |ayer was extracted with ethyl acetate (1
x 25 nli) g@mbined organic extracts were successivel 1S ﬁ 61\ylth a
sat ur at ‘H aqueous sodi um bi carbonate solution (2 x 50 V\D%?Z%

PCT/ EPOO 12612 1 5 JUN 20011 nlL) and a sgf.urated aqueous or| de
solution (1 x 100 nL), dried over anhydrous nagnesiumsulfate, filtered,
and concenhg ai@ﬂ) g a‘daﬁﬂ&fphgh.@ WASR NHOFRIPRAVBPAYe cHEAILY G&?Mm?o}.sz C(M+)3/ 1
to .1/1 hexanes/ethy|l acetate) afforded (E)-2-[4-cyclopenty

met hanes ul4681y$2, [fﬁ'éﬁﬂ/‘?@z-]t?é? 2- enoyl ami no] - t hi azol e- 4-carboxylic acid

nmet hyl ester (250 5 ngy, 56% as a white solid: np 85-90C, El-HRMS W cal cd
for C21H24N205S2 W  448. 1127, found 448.1117. 10 Exanmple 23 (E)-2-

[ 4- Cycl opentyl -2- (4-net hanesul fonyl - phenyl )-b ut-2-enoyl a rhino]

-thi azol e-5- carboxylic acid ethyl ester A solution of triphenyl phosphine

(787 ng, 3 mmol) in nethylene chlori %%4@% was cooled to OC and then
treated with N bronosuccini mde (534 I The reaction rri xture was

stirred at O O.mn d _t trea 4- ¢ (4 15
et hanesul f onyEIrGHY BB 6, Jéﬁ&ﬂ@f%@?\anx%&bar i AR s 12
1.5 mmol). The clear solution was stirred for 10 mn at 0OC and t hen
allowed to warmto 25C where it was rred for 1 h. The reaction mxture
was then treated with 2-am not hi azol ex5- carboxylic acid ethyl ester (774
nmg, 4.5 mmol ), and the resulting suspelgsion was stirred at 25C over the
weekend. The reaction m xture was conce trqﬁed in vacuo to renove 20.

met hyl ene chl oride, and the residuesas~dj N mnth ethyl acetate (70 niL)
and a IN aqueous hydrochloric aci | ut llon The two | ayers were
separated, and the aqueous |ayer"Wag ext¥act d mnth ethyl acetate (1 x 50
m.). The conbi ned organic extracts swere successively washed with a

sat urat ed aqueous sodi um bi carbonate solution (1 x 100 nl) and a saturated

aqueous sodi um chl gride solution (1 x L), dri ove anhydr.o
magnesi um%@lﬁ‘a{ré‘)?r’-‘F‘Ffiéfte(Q DB gnd> é%‘ﬁ‘@leﬁgﬁ?%&d?’% §g é’é’dféﬁmn G
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afforded (E)-2-[4-Cycl opent
(su)spens£0n %{s then hea%led w:tlg 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
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A solution of triphenylphosphine (1.05 g, 4 mmol) in methylene chloride (15 mL) was

cooled to 0°C and then treated with N-bromosuccinimide (712 mg, 4 mmol). The reaction
mixture was stirred at 0°C for 30 min and then treated with a solution of (E)-4-
cyclopentyl-2-(3,4-difluoro-phenyl)-but-2-enoic acid (0.63 g, 2.36 mmol) in methylene
20 chloride (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.



in vacua. Biotage chromat ography (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: EI-HRVMS me calcd for

C16H18F 280. 1275, found 280.1275. A solution of
(E)-4- 03%0%24‘1%% -2-(3,4-difluoro-phenyl)-but-2-enoic acilzng§¥[§!1 615 ter 5
(0.80 g, 2.85 mmol) in ethanol (14 nlL) wps treated with all é ﬁe@ sodi um
hydr oxi de solution (6 nL). The solution was heated at 40C for 15 h, at
which time, thin layer chromatograpRy,@prl2ssi s of the m xture indicated -
the absence of starting material. The reaction mxture was then
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anhydr ous magnesium sul fate, filtered, apd concentrated in vacua to afford
(E)- 4-cycl opentyl -2-(3, 4-di fl uoro-phenyll) - t-é-enoi c acid (0.65 g, 86%

as a colorless oil: El- 15 HRVMS l*.‘*ro‘ o1 g I 6F202 (M+H) + 267. 1196,
found 267.1195. A solution of triphk phigj(l.OS g, 4 mol) in

met hyl ene chloride (15 nL) was ¢80l §d to OC and then treated with

N- br onosucci nimide (712 ng, 4 m®I . CHye reaction m xture was stirred at 0C
for 30 mn and then treated with a solution of (E)-4-
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conbi ned organi'c extracts were successively washed with a saturate
aqueous souteated Brapaviteorith esadation dOIEN42cyclap@ntyl-P-iadetbat-2 atngrcacedimethyl eders

sodi um chl gride i (¢ 0. I i gmﬁx j .

sul f at e, T aerfr’ée;gl, E}éér{g& Sg%tie(‘%%g’a%'gh)’ l?mr:l)ﬂ\/li';{cu ?éf%hg agelqéﬁ;i%n&? ggsgﬂpﬁ@ -
(FLASH 40Mpf &t tHeCaldi®dnl tBO rdacie esikelrd was stabdiife) 1 &f 4t:010d¢5PC and then stirred
(E)-4-cycl opentyl -2-(3,4-difluoro-phenyl)-but-2-enoic acid

t hi azol - 2- gveanigtie at 2. nfhe 588¥ioasnixhiramasphon stilyted; with Eiry Hewahydeofesanct f or

Cl8H18F1% szni), én%%e%ﬁgin]glxga%’stgp%lég go a 0%7 t]_h]éoe 'cesy\gng ]C{ui}td't%]s%tﬂe down (~2h). 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.
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at 40-45C and, then stlﬁ@ed overni ght at  25C. The reaction m xture t hen
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tri phenyl EhFSTROYCEY TRy tralg mpustiiss-) tx%acmegm ]él’f’r‘é'ﬁ*;? afléfﬁfﬂaﬁtt( aéNrﬁqyevta%

stirred athyd?6hibiegFid36Ri@0n  The rbbuliThfad@f dab BatactddSatLERYY atc&ate (2 x50 mL)
4- br ono- | - nethanesulfonyI-Z- trifluoromethyl-benzene (prepared. in Exar

12, 0.76 glhe combigad) orgagic eers iese Washest b’l‘tép%uset&faﬁ‘hé%%ﬁ%dﬁﬁﬂlmnc orde ©

tet rahygr Odkitiéh (1Tk&0 rreeyuhhdlavermwoe@l mRheARuMAS, fIRAEAnd @bnédatratey 15
h. The reaction ntx%ure wasgﬁg) oured info a aturate%@a gueous nnonlum

chloride s eote pHerd{h)-4- larléa(ﬁwh%rtfﬁﬁﬂ thfﬁ%tb)élérﬂ py)-
et hyl ace&@tﬁ-ea&c&cﬁp(mﬁ g, %) sea%aﬁﬂy %meqummtsrﬁret éawaer& EFiEdoyd th

a saturated eous sodiumchloride solution (1 x dried over
anhydr ous ﬂﬂgﬂ%@ﬂﬁ%ﬁé@Pﬂé@@6 036t t ered, 25 and concentrated i n vacuo.
Bi ot age chr omat ography (FLASH 40M S|I|ca 2/'1 hexanes/ethyl acetate)

af forded (E)sofrtioncdfApghnyiphdspKink (530NRARES Uininsly hrl n{"uh drfel dhlside (281AYY Was

-phenyl) -but- 2- enoic acid nethyl ester (0.85 g, % as a viscous oil:
El - HRNB nteoledfte @°CoandCush, txmc_&tgxthl\/t\t)b@wsn@mmld@(ﬁ?d 890 2411 xgnonD The
01/ 44216 PCT/ EPOO /12612 -73-. 1 N, 2001i sol ut i

(E) - 4- cydof@rtign mixfuise s etaskal Fé?z Py main a(nfiAt‘hn tra@tsﬁétﬁw sptiempf {Ektt -

cyclopentyl-2-{4-(methanesulfonyl)-3-(trifluoromethyl)-phenyl)-but-2-enoic acid (395
mg, 1.05 mmol) in methylene chloride (5 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
20 was then treated with 2-aminothiazole (320 mg, 3.2 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 (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.



2-enoic acid nethyl ester (0.82 g, 2.1 nmmol) 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 m xture indicated the absence of 5 starting materi % y&?#? ction
mi xture WEQOVARIS concentrated in vacuo to renove et hanol , FCRREVHE? esi due
was diluted with water (30 ni) and extragjed with diethyl bthetN(2jp4 50

m.) to remove any neutral inpurities. Thé®aqueous |ayer was acidified with
a IN aqueous hydrochloric acid solutgon 1The resulting acid was extracted
into ethyl acetate (2 x 50 nL). The contined organic |ayers were washed

wth a saturated } 0 j dried
over anhydrous nég%ggﬁﬂgfﬁgﬁhg{pg%eﬁw %ﬁgggygﬁ%%ggﬁ??g?éﬁy%avawo to .
afford
(E)-4-cycl opentyl - 2-[ 4- (met hanesul f onyl ) -
but-2-enoic acid (0.73 g, 92% as a-
Cl7H19F3O4S (M) 376.0243, found 376.
tri phenyl phosphine (550 ng, 2.1 '
cooled to OC and then treated w t
The reaction m xture was sti Mg
solution of (E)-4-

cycl opentyl - 2-[ 4- (et hanesul fonyl ) G- (trifl uoronethyl)-phenyl)-but-2-enoic
acid (395 ng, 1.05 mmol) in methylene chloride (5 nL). The clear solution
was stirre 5 dAn - i S
tirred fof Hogueorpnlom HioARE (IR 395803 bR WH T Hin et e (07 furye
2- ami notshi a&ekeolédB 25T WandBstaredmii)! thasulidtrheteriglsditsblvad The pertionmixtas was

stirred at 25C over the weekend., The,rgeact.i m xt was concentrated in
vacuo to FW%WWW%WEE%‘thYIi ‘H@ﬁd éﬁ “fiﬁzg-rlégffﬁ%iiﬂlﬁgnﬂs’l i {}’evﬁef UB8ghyl
acetate (5Q.jik)y mg.?gtv\lé%l A %g;;&yfaf 85 Hhey | ?h@%z(itiéf?ld-l{a&tﬂ@ x@a%oth%)slovgigsl

two | ayers were sep aqueous | ayer was extracted with e
acet at e (1trea®8 with 1,27dichlombisnrend (0232 gi 84.64 mmach)s T mealtng npction imvistuze

washed with a saturated aqu odi.um bi car,honate .sol ution (2 .x 50

and a sat uM&f @UCurfuEbLRMS g%?%#ls‘gﬁ?&“i ho:i s§‘67"‘&&55ﬁ%( 1-BE RGP xR rtgg%ﬁi c
| ayer S d i I ok

concent 1 SptEnetSicChrasEl PN IPnERARTSIIGY Pl infy IRt (D)L,
hexanes/ et fjhe lapes ateed shdlfeorateldsephmtddE) Thd -aguedwsplaperyva further extracted with

(4- et hanesul f gnyl - 3-t.r.i f .l uo t-hyl envh)-but-2- i i i .43
(2 T e S ok ST TR SRRl B A 80 et
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74 15 r{\IedZer(e::)l4 magl)'feasg{Pnll %ul%age. filtered, and concentrated in vacuo. Flash chromatography

-(trifluoronethyl)-phenyl)-
solid: EBEI-HRVM5 me cal cd for
61.HA sé& ution of .

hloride (25 nmL) was 15
sucflinimde (374 ng, 2.1 mol ).
Cfd? 300nmn and then treated with a

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; El-
HRMS m/e caled for CoHgCl,03 (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



.(BE)-1- [2-(3,4-Di chl oro-phenyl)-4-nmethyl -pent-2-enoyll -3-nethyl-urea |-
CH3 C1 &G A mxture of alum numchloride (16.81 g, 126.05 nmmol) in

nmet hyl ene chloride (105 nL) 5 was cooled to 5C and stirred until the solid
mat eri al _di ssol ved. The reaction m xture was then slowy treated

met hyl oY 91+2Hi oride (8.1 nL, 88.24 mml), and the resurt'{:g’g’ F@ﬁctlon

m xture was stirred at 5C for 30 m n. Th.;\sreactlon m xt ur N b slowy
treated with 1,2- dichl orobenzene (12 35", 84.04 nmol). The resulti ng
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cal cd for COSCLES (M, 24, 00080, Ul 2200000 AnsUERensh onyotigaRut y

tri phenyl p’ﬁ' onl um uran

(5.4 ni) Vﬁ&tﬁ&%@ﬁaﬂ@w&@QcﬁE&bﬂtﬁ%°Uﬂﬁi efbndfilegred IBrolg hh:eﬁtel T.M Zéhtsqtatst i on
of sodi um bls(trlrrethyIS| )amde (5 ni, 4.96 mol). The bri ght oran e

reaction niberensblx\washed; W%cfﬂb}tl @Eﬁa’geer The Hiltrgigewate serqentrated it g dva S 1 %Sﬁ‘e
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ester (0.77 g, trayro uran (3 The Tresulting
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The react 'Qﬁlt%éli&r%‘é@e%nﬂ%@ﬁ%%ﬁ%tb raWBSrGIMérélQ Smc)a g’%ﬂ@OZ%G-EWmesh 3/2
concentrated i1 n vacuo to renove tetrahydrofuran. The Tesjdue was El”ther

diluted whenrnsdiethy| ghenagaimeffarded l@l?tlfeaét[%tﬁ-”Aﬁf‘i*ﬁm@t%yhe"é@e‘t meghyl-pent-75

). The coRRLARS-m glaﬁ‘ﬂeﬁ (tpwﬁﬁc)%wmfe s%@tdomeq%eﬁtzuﬁw%ﬁat&anwémr ed,
and concentrat’ed in vacuo chr omat og raghy (‘Merck Silica gel

230- 4005 nemtateﬁqdwaﬁ@slé%w dickdererphenylx ylwenb 2renel 6- mv%wl atea
PCT/ EPQ(C) (42812 d00y od N182%%1id: mp 177-178°C; FAB-HRMS m/e caled for CieHisClNO»

(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



t he 2-(3, 4-dichl oro-phenyl)-4-nethyl -pent-2-enoic acid nmethyl ester (749
ng, 83% as a yellow viscous oil containing a 3.5:1 mxture of (E):(2)

i somers. The isonmeric mxture was used wi thout further separation and
characterjzation. The isoneric m xture of

2-(3, 4- aYOsHHs phenyl) - 4 met hyl - pent - 2-enoi ¢ aci d net hyIPCTé?PW12 [749.0
g, 2.74 nmmol, (E):(Z) = 3.5:1] and met_h%l_ urea (812.6 ng ‘57 ) were
treated with a solution of magnesi um et hoxi de i n net hanol (7.4 wt% 16 ni,
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as a white solid. Recrystallization from hexanes/ethyl 15 acetate afford
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reaction nixture cat Wsence o ng ha eri a he reaction
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resi due was SQ hyl
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sodi um chl or i

SOt e O e Sdh cRlbride soifuid 1 Frbo olly 85 LYRE ARPALLOHRLABARS LM,
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-
methanesulfonyl-2-trifluoromethyl-benzene (3.46 g, 57%) as a white solid: mp 110-112°C;
20 EI-HRMS m/e calcd for CgHsBrF;0,S (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



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, sol.ution of 4-brono-I|-nethylsul fanyl-2-trifluoronethyl-benzene
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then treated with 3- chloroperoxybenzoicypcid (86% grade, 1950jigy g@@ 2

nmol ). The reaction m xture was stirred 1o at -10C for 10 mn an hen
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m xt ur d5walexanesidisthyl etddr)f affordedn( Bt 3-a@lotegyl-2Fhrelor aarplid axid miegiyliegten®$.X gen
30 cool ed b LSt el Wir e sy b £t \/ U h i_rring
was st oppe%%tf %ég:aflrl]%\bvptpa% gﬁb\eﬁgs Z1 rslcmz'ﬁscf[’l%?ofggg?@%%&n&%‘lhjﬁl ﬁotuéld
separ at e redlldn flask, a mxture of Ilithiumchloride (8.48 g, 200 rnnol,
predried at 130C under high vacuum for 3 h) and copper cyanide (8.95 g,

100 mmol) Ay Bevreldtih Rl el ﬁi.&#r?ﬂo Ch@), Ntariéﬁ?%z%%reﬁgdﬂnhgd ]tgr%ﬁrofalt n?2C to
obtain a clear solution. Tergeacglon m Xt ure was cool e IiyO- and then
WO 01/ 4421811pCmdepGegen 2@ Areadl- withsl,24diinoafogthane (187 mg, 1 mmol). The zinc

20 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 (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



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 en slowy treated with nethyl propiolate (7.5 ). The
resul ti nb‘;&@gﬂﬂ%n mxture was stirred for 15 h at -70C ng B@%&‘ nd then
slomy treated with a solution of iodineg34.26 g, 135 nmto )Julh 4p
tetrahydrofuran (30 nL), wth the tenperature kept at -70C to -60C. After
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et her) afforec e8 (E) - 3-cycl ohexyl -2-iodo-acrylic acid nethyl ester (26.3 g,
99% as a light pink oil: E-HRMS W calcd for C OHL51C2 (M) 294.0117,
found 294A03dution\ ¢fi XElB«ydphenyhe-(dunethgnesalionyl Sotrifiworompethyl-phdnyl)-w28ic

nmesh) and gry ﬁf;e%ﬁ(ae?%g r(g:glg” %Qg mﬁ%—?g]m HRAST (A 181‘?.5' WRSrdt&RWaE ML r'élﬁluem.ls

1, 2- di br onpet hane he zinc 20 Suspension was therm heated
Wi th aibeasodiui Hydretidéd boltiiom (1 RlhIOweThd solation waartdatedadtotb-568Gafon. 15Thj at

process was, repeated. three tines to,nmake sur he .zi nc . dyst s activat ed.
The acti v¥he& tgvﬁctgauEe/ersﬁgagﬁgqgmwa{m@r??ttf%a%wrm Cit?m ﬂgﬁﬁ%ﬁq 9
gglcor iTﬂe (ézmingg:latérjal{mm beaccamtimﬁ;heretswu%ntﬁas E((ﬁjlfteﬂ&féte& 7] wtuﬁzd th @é:?axtﬁ; dthahalf
. e rea 1 on . Xt ur €..wa .nen rea rLopw se W, a.s | (0]
(E) - 3- cycl Hrfﬁﬁfgﬂ residpe, yas Emé VETEL, WAET Hﬁﬁ aeétegmaftzd ylﬁsdbe,fivg?g‘%ﬁﬂ?ﬂ)gq n
dry tetrahygned tinddve(adyHehtraMRipubitied. MheAlduebud lager afd iatideied wiklea I HakkieOs
m xture tirred f.gr 1.h 2#40- 9C and then stirred vernlgﬁr:(t a} 2 ():
The redét i BrroriQne rdd selutippethefesyltingieqd was a’ﬂgﬁqeé‘tlp%vgﬂo%‘:ﬁ? 2% Ehf’?‘ - and
L ;16 Isti rriWHe \bﬁﬁmbﬁie@p@l%_dniﬁz(lﬂf@i t«@t\é E/J_aﬂmgxgﬁﬁs-a lz;ngﬁatwst;u&axs)sgﬁﬁrﬂddm 0e( -2
. N a separat react n ask, I.S | benz | de acet on P adl u
(108 nyg, 0S u%ﬁﬁ)x LymLy drisAoneY e denys magn eméapfemg: Wrsg’mﬁ%c?n?%tﬁw

t et rahydr ofupdno (td Quffokd (B&is-c?&lbhé)?ﬁlizém-(ﬁﬁﬂméﬂ&dﬂforgr)@&rffﬂfor&ﬁetﬂ?m- heng)t hen
treated with 4-brono-|-met hanesul fonyl -2-trifluoronethyl -benzene (2.12 g, 7

mol ) and adreid reidh(74 e P8ed ay ianwhienebidnanp 62t@4°CarfidrBME awe qied for
result|zra\g/gvagg?cdgl:lagr;&\gi%tg%ﬁgﬁ&a?oup‘g%ﬁ%ﬁt_ 40-45C for 2 d. The reaction

m xt ur €
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



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
were washed with a saturated aqueous sodium chloride solution (1 x 100 ni),
dried ovd¥0} Wb‘sr ous magnesium sulfate, filtered, and conbENEPHY &2 n
vacuo. Biotage chronmatography (FLASH 49%_Si lica, 9/1 to BHL jbexames/ et hyl
acetate) afforded (E)-3 5

cycl ohexyl - 2- (4- met hanesul f.onyl -3-trifl | - phenyl)-acrvlj.c.acj.d
et hyl oat B $96TSs § WSERplgay WSSk o HEOE TR coe! G Repa (")
Cl8H21F3045A M3}, f39Ad 4391332f ound  391. 1200. A sol ution of
(E) - 3-cycl ohexyl - 2- (4- met hanesul fonyl - 3-tri fl uoronet hyl - phenyl ) -acrylic
acid nethyl ester (1.8 g, 4.6 mmol) in ethanol (20 nL) was treated with a
I N agueous 1o sodi um hydroxide solution (15 nL). The solution was heated at
45-50C for 15 h, at which tine, thin_|layer chromatography analysis of the
m xture indicated the absence of staftdR}efaterial. The reaction mixture
was then concentrated in vacua_ .to renpve ethanol, and the residue was
di | ut ed>wi th watSHes seninjnetha fllpvring gtedisnty i emipossdiB e SPAVRNSE ) to
renmove anymaquéral inpurities. The aqueous |layer was acidified with a IN
aqueous 15 hydrochloric acid solution. The resulting acid was extracted
into ethyl acetate (2 x 75 nL). The conbi &gd organic | ayers were washed
Wi th a saturat ' s sodiumchlo tion (I x 100 nmL), dried over
anhydrous nmagnesium sulfate, filtered, and concentrated in vacuo to afford
(E) - 3- cycl ohexyLewppdnd oEfonaabs(li) f ony10.03100.0ri f | uor onet hyl ) - phenyl ) -
acrylic acid (1.74 g, 99%9 as a white solid: np 62-64C, El -HRVS nle cal cd
for 20 Cl7H19FBBASGe( MkH) + 377. 1034, fol#W0377. 1041. A solution of
(E) - 3-cycl ohexyl - 2- (4- (met hanesul fonyl )-3-(trifl uoronethyl)-phenyl)-
acryl i cacid (282rmgarch. 75 mol ) in fl udPdbenzene (1 nl) and
N, N-di met hyl forpgmi de (3 }tL) at 25C was_treated dropw se with oxalyl
chloride (81 RL}!*5.9 nmol) over 2-3 mi n_4'0The clear solution was stirred at
25C for 1 h and,fhen.treated with nethyl. yrea (167 ng, 2:5 2.25 mol). The
resul ting suspeN$EBF RS A ed at” 70C (bgth tenperature) for 10 min and
then treated with pyridine (121 .tL, 1.5 mmol). The reaction m xture was
then stirred at 70C for 20 h. The reaction mxture was then cooled to 25C
and diluted with ethyl acetate (50 nL) and a 3N aqueous hydrochloric acid
solution (40 nL). The two | ayers

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



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 sodi um chloride solution (1 x 50 nL), dried over anhydrous
magnesi um sul fate, filtered, and concentrated in vacuo. Biotage
chromat ography (FLASH 40M Silica, 411 hexanes/ethyl acetate) afforded the
(B)-1-[3- | 15 June 2004
cycl ohexyl - 2- (4- met hanesul f onyl - 3-tri f.Iggar omet hyl - phenyl ) - acryl oyl | - 3- net hy
| -urea (104 WO 01/44216 PCT/EPOO /12612 -79 1 5 JUN 2004 ng, 32% as a
white solid: nmp 199-202C. El-HRVS ni eClaieg cd for C19H23F3N204S (M)
432.1331, found 432.1332. Exanple A $Tablets containing the follow ng
i ngredi ents can be produced in a conventional nmanner: ng per tablet
| ngr edi ent s Cé&apnanad selecled iionathe praup. epnsistinaofi ancalefina amide of tedermula:
starch75.0 Tal c4. 0 Magnesium stearatel. 0 | sExanpl e B Capsul es cont ai ni ng
the foll ow ng ingredients can be oduced in a conventional nmanner:
| ngredi ents m per capsul e Conpound Yof formula (I) 25.0 20 Lactose 150.0
Corn starch 20.0 Talc 5.0 -80 Q ailjs 1§_J_ e 2004 1. Conpound sel ected
fromthe group consisting of '(iy'r’c am de of the formula:

O

R1
wherein R" and R? are independently hydrogen,lhalo, 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;



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 | over al kyl containing from2 to 4 carbon atons; ﬁSJu!n§2004
cycl oal kyl havi ng from3 to 8 carbon atgens; ft Ra is -CGNHR7 or
unsubstitute a nono-substituted five- or six-nmenbered het eroaromatl c
ring connecﬁe‘é hmgrogerp phalkyd Apvba fratohia ocarher aiemseasd oup 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 beterpies & transeonfigistion gcroasijrectoublettontthe connecting ring carbon
atom said nono-substituted heteroaromatic ring being nono-substituted at
a position on a ring carbon atom ot her than adjacent to said connecting
car bon @teophannateudicsllyaecepiablatsal $lesedfed from t he group consisting of halo
or I -(CH2) CQR7 mis Oor 1; nis 0, 1, 2, 3 or 4; -81- R7 is hydrogen or
al kyl having from1 to 7 carbon atons; and A denotes a trans configuration
across t he dduUbesohpadnd oiglaien whenricsit droilelhasdvrcfopnalbl e salt thereof. 2.
The conpound of claim1l where'iqn said am de has the formula: 16 H f1l-C --HR7
fl ~~ 01-A

H
lla _N—C—nNHR"

ﬁ lI
Re o
Rt 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 C/ﬂ___w 1
|

|2 (8]

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



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, with one heteroatom bei pgrnkbrggen
which is adjacent to the connecting riggg carbon atom said

nono- substituted heteroaromatic ring being nono-substituted at a position
on a ring carbon atom other than adjagent to said connecting carbon atom
with a substituent selected fromthe |roup consisting of halo or -82 0 11
-(CH2) G CR, 15 June 2004 n is Qeyly.cdpra Or 4, and R7 is hydrogen or

al kyl having from 1l to 7 carbon a&o . 4. The conmpound of any of clainms 1-3
wherei n R7 %84 ky? HhevH @99 rom 1 to 7 carbon atons. 5. The conpound of any
of clainms 1-4 wherein Ris |ower alkyl containing from2 to 4 carbon
atonms. 6. The, conpound of any of clains_1-4 wherein Ris -(CH2)m R3 and R3
and mare as® a&¥iRean phalkyldigwing from 1 h&ecxrBapaions- of any of clains 1-4 and
6 wherein R3 is cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. 8. The
conpound of any of clainms 1-4 and 6-7 wherein mis 0. 9. The conpound of
any of clai b The£RmPaURd iyl Slaime 1revharein Mo isalkyd baving fRabt taf cargon

sel ect eglofngom unsubsti tuted or nono-substituted pyridinyl and thiazolyl.

10. The conpound of claim9 wherein the heteroaromatic ring R4 or R' is
unsubstituted or nono-substituted thiazolyl.

5. The compound of any of claims 1-4 wherein R is lower alkyl containing from 2 to 4
carbon atoms.

6. The compound of any of claims 1-4 wherein R is -(CH.)-R® and R® and m are as
defined in claim 1.

7. The compound of any of claims 1-4 and 6 wherein R® is cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl.

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.



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

nmono-substituted with -(CH)Nn-C(OQ-OR 7, and n and R7 are as defd Rgd 2004
claim1. 15. The conpound of any of clgsns 1-14 wherein R and R2 are each
i ndependently selected from hydrogen, halo, nitro, perlluoro al kyl having
froml to 7 carbon atons, alkyl having from1l to 7 carbon atons sul fonyl

and al kyl hayj Age CBQIPgun& & Jl{%‘mﬁﬁﬁ% 9%@%&&@ ilfém’éte 85%‘21@‘ E"Hé oﬂ%e' is

conpound of any rein one
havi ng mpm%ﬁv@tlf‘@d?wtﬂ'ar(ﬁﬂa)nﬁ(@ﬂrﬁ%uﬂiﬁddmmd Br aegt a@f#eﬂnavm@alm bm 1to 7
carbon atons sul fonyl nmethyl and the other is hydrogen, halo, nitro or
perfluoro al kyl having from1 to 7 carbon atons. 17, The conpound of any of
clai ms 1-14 hdheicamppendef aWOéﬁl@lm@ﬂévma@m Rhavd R afe eashindapengersiyr bon
at ons 4t jal kyl
YR oA afolen, Hald hitto® pEEERAAN nd r@mfﬂ b &%&@%g%& y

havi ng from bon ato oun 1-17
sel ect d@vingdramn fdo @rcgrj)@n@tj:ﬂ% gl@lfqrpgl ayd a(llgj hqwng from 1 to 7 carbon atoms suifonyl

[ 3- cycl,ggﬁigyl - 2- (4- et hanesul fonyl -3-trifl uoronet hyl - phenyl ) -acryl oyl ]-3-ne
t hyl urea;

(BE)-1-[2-(3, 4-di chl oro-phenyl) -4- et hyl - pent - 2- enoyl ] - 3- net hyl - ur ea;

E) - 2- (4- mtmﬁﬁé%bmauada%@ﬂfbraw%.namﬁ@%;ﬁoa&bﬂm%cﬁﬁﬂﬂs?&wbw@%mg

E) - 2- (4- met hanesul f onyl - P/ hyl - pent - 2-enoic acid
i azol frgrm |ta ficgebon atoms suifony or alkyl havmg from 1 to 7 carbon atoms sulfonyt methyl and

hi
E) - 3- 4 t lad cryl am de;
E) - 2- ((:tgé?ﬁﬁgﬁwdr%eﬁhgﬂgsﬁﬁlgﬁ@gﬁlﬁgﬁyPh%nl é’)fﬁd}ﬁgg‘h?éﬁ}bﬁat&ﬁlrﬁo | -2-yl-acry

am de;

é 51) d(za (3- lé; ogm;rﬁgl%gﬁqgﬁgﬁﬁbﬂaf BY braRRETY b whdrdiy BhOBERT diha RR SgFRvirg tdmacr V!
4- di Ch|tg (ﬁ%b@}%tpms%u{fqn%hgm gqymeréﬁ;lamrggﬁndgalo nitro or perfluoro alkyl having from 1
(B)- I\I-(tgmétgmgzol 2-yi)-3-cycl opentyl - 2- (4-net hanesul f onyl - phenyl ) - acr
yl am de;

(E) - 3-cycl ohexyl - 2- (4- nmet hanesul f onyl - phenyl ) - N-t hi azol - 2-yl -acryl am de;
(E) - 3- cycl ohfgsthe Zofiolid &G f LY 4 13 sBlebicl TRAPME! ol ddNsRARY o2~ ¥! -acryl a

m de;

(
(
t
(
(
| a

(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) - 3-cycl ohexyl - 2- (4- met hanesul fonyl -3-trifl uoronet hyl -.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-nmnet hanesul f onyl net hyl - phenyl )
- 3-cycl oWOQMHHSt hi azol - 2-yl - acryl ani de; chm?“‘ill,}zflz

(E) - N- (5-brono-thi azol - 2-yl') - 3- cycl ohexyd, 2- (4- met hanesui i ohyJIUJ\“B£~Uﬂfl>'i
trifluoronethyl-phenyl)-acryl anm de;

(E) - 3-cycl oheptyh- 2-{.f=fRHhang sERY IR -01-b R aZ2Rhakidel - acryl ami de; -
(E) -3 -cycl ogg?l 3@“‘-‘%3%@%2‘#338%% A %eh}ﬁ/z% Yraestatial

-N-thiazol - 2-yyac L, dg. imethyl-phenyl)-3-cyclohexyl-N-thiazol-2-yl-
(E)-N-(5-br orr%ﬁzg %i g’}z{%@%’-@'ﬁ“f‘é@c&?f‘g °o'1¥e’5? yY—%-eFX-)ne%ca%e?ﬁl f on;/alz?pheynyl ) -
acryl am dexcryl@mide;

(BE)-3-cycl oheptyl -2-(4-met hanesul fonyl -3-trifl uoronet hyl - phenyl ) - N-t hi azol -
2-yl - acryl am(@&N-(Eprome-thBzehr I yh -crdhgrdt2-t4-methargs{anybept y| - 2-

(4- et han ' i N t hyl - phenyl ) - acryl am de; .

(E)-4- cﬁgfggé%}?{%téﬁ(%%!t)h%t}%ﬁ@bnyI - phenyl ) - but - 2-enoi ¢ acid thiazol - 2-
15 yl am de; 3- -2-(4-methanesplfonyl-phenyl)-N-thiazol-2-yl-acrylamide;
(E)-2-14-cycl o(ggar?t ?/Id-oil-e?ﬂq rzre(fihrgﬁtegﬂ'fs%lo?]% -Ppﬁ%gu ) - b‘ﬁ%"- 2-)én2(l)c§¥ 3%1 rfoJ

-t hi azol e- 4- hoxyljernaold. Gsh@lpheh ) Nthiazol-2-yl-acrylamide; '

[ 4- cycl opent ylc@zg?(%wé)?ﬂg%eguﬁ%ﬁé{%}‘pheﬁﬁ )e-E%lt - 2-13%1%yl grr?cr%ﬁm-l tehi azol e-4-

car boxyl i c acigyie! LBl ) v1}-3- 22u(4- Ifonvl-phenvl}-
(E)-2-[4-cycl o%%ﬁ&?ﬂioﬁit%?ﬂg%&)u? E%CA%/}TePgrl]gn(;}I Snftt)hlja'fl?sz‘l- gn(})’yfamyn)o\]-t hi azol
e-5- car boytlimidesi d et hyl ester; (E)-2- ‘

(3-chl or 0- 4- met hanesul f onyl - phenyl ) - 3- C){C| opentyl - N-t hi azo| - 2-yl -

acryl antde; ( Eﬁ):@cxc@f@;y%ﬂdﬁmp%@ppm}f@gy -3-trifiuoromethyl-phenyl)-N-thiazol-2-yl-

ul fonyl - ph&r}ﬁ%‘)‘ﬁé: Cycl opentyl - N-pyridin-2-yl- 25 acryl am de;
(E) - N- (5- Brofo- pyti di n-2-yl) - 3-cycl ohexyl - 2- (4- net hanesul f onyl - 3-

trifluoronet hylg)RE]BMrbaRChYz8I2 98-3-cycdoheptyl-2-(4-methanesulfonyl-3-
trifluoromethyl-phenyl)-acrylamide;

(E)-4-cyclopentyl-2-(4-methanesulfonyl-phenyl}-but-2-enoic acid  thiazol-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.



(E) - 4-Cycl opentyl - 2- (3, 4-di fl uor o- phenyl ) -but -2-enoic acid

t hi 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 conpound of any of
claims 1-17 selected fromthe group consisting of

(E) - 3-Cycl opentyl - 2- (4- net hanesul f onyl - phenyl ) - N-t hi azol - 2-yl -acryl am de;
(E) - 3- Cycl ohexyl - 2- (4- met hanesul f onyl - phenyl ) - N-t hi azol - 2-yl - acryj@,glzgg‘;
(E)-3-Cycl opeptyl -2-(4- net hanesul f onylggphenyl ) - N-t hi azol - 2-yl - acry am de;
(E) - 2- (3- Chl or o- 4- net hanesul f onyl - phenyl ) - 3-cycl opentyl - N-t hi azol - 2-yl -acry
| am de;

(5) 3(33’;: g&@(yﬁhe%oﬁﬂoﬂﬁi Sy blaRRY 1 17 sklebidl YR PR Ny B5MRIRYRg of ¢ t hi azol -
(E) - 3-oycl ohEly3Cyeiqpentyk2dmeathaneswijanyBohany bl firzel 2y -agrylamiges| - 2- yI - acryl a

m de; E)-3-Cyclohexyl-2-(4-methanesulfonyl- hen I)-N-thiazol-2-yi-acrylamide;
(E)-N-(5- Bro(m% th)i’azoIXYZ-(I)- -cycL1 yé’ ¥)- 4- et anersyu fonyl - phenyl ) - acr

yl ani de; E()C—)@L@@lcmpbd-%iﬁ-mﬁé'ﬂmﬁélm rd?gw%\hmzpﬂ-xb@wlamtw N-pyri di

n-2-yi-acr yI aChIoro-4 methanesulfon l-phenyl)-3- cyclopentyl N thlazol -2-yl-acrylamide;
Yo exy 4-

(E)-N-(5-Bro I n-2- -3-cyc

| fonyl -3-tri eﬁ)@cﬁmmemzépneﬁﬁ@nqa@f@msamﬂwmethw _phenyi)N-thiazol-2-yi-

(E) - 4- Qughigpgiat y! - 2- (4- net hanesul f onyl - phenyl ) - but - 2- enoi ¢ aci d

t hi azol - 2°yl am de

(E)-2-[ 4- cyycﬂEdﬁe%xquhezyl(%Gﬂﬁ@Wan%%{fpmdﬁymtr@rﬁbﬁwi))NmJ@zokZéﬁaywamI%] t hi azol

e-4- car boxy{g)n- Br‘én{@tﬁl&!blz&i 8l I-2-(4-meth lfonyl-phenyl)-acrylamid
(E)-4-Cycl oper)l F,c 4-meth angZu @%&’p_t%_t(“meugrrm%s#e?rﬁy p Enye)ny ambte 2- enoi
xh

c acid thi a(fd1 (8- %l%rﬁr"d@ethzoesuifﬁeyf BPYLPre¥ClaRahyiN- mgidurb mideai s
1-19 for useEN- @%mocwﬁamtzl yFS-cy E10REBA- Qﬁ@%th&@summgﬁmfmoﬂﬂn&ﬁwrl sing a

conmpound of any of clains 1 a pharmaceutically acceptable carrier
and/ or R{ENYN-gER1amide; The use of a conpound according to any of clains 1-19
for the pr ep@)atmmg@h?ﬂz j@?@t%@%ﬁﬁonﬁrpﬁhé@ﬁ -but- 2-%%8?%%|d0ch|a26!%~ljl¥rlnﬁ9é* s of

type 11 di abefe rocess for paration of a

conpound of ErPriftarciopgetylot-(- ﬁ@tfta@ewlf&ﬂwrpbenww@w eB‘P%E%@]‘@E%B\er‘ses (a)
coupl i NEhrBoRIRAY RibtRA efteF BHEa VITT OH

(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.



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 RR, R and R2 are as defined in claim1 and R5 takeys hipgeober
with its attached oxygen atom fornms agaydrol yzable 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, R, R ap APpr@&@ssargriﬂefpté&%tloﬂ cﬁ‘b%ﬁ?p@undl@fff)ﬁﬁulﬂ‘@édoordhﬁ%ﬂﬁ@él ’wﬁiﬁh t he

conversion of a residue R and/or RZ into another resid and/ or
def i nedPPRESS @MAMEES:(¢) coupling a conpound of fornula VI

(a) coupling a compound of formula Vil

OH
A

R2 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

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



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 fornula XV -88 F R7-NH CNH2 XIV wherein
R7 is as fi in claiml;, to produce a conpound of for = l-A
wher ei n Qgsﬁiﬂ?ﬁé R and A are as defined in claim3; 15 OM '
fol lowed, if desired, by the conversion gt a residue R andl brli# %k o
another residue Rl and/or R2 as defined® n claim1,

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
|

OR,

O

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.





