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SUMVARY OF THE | NVENTI ON According to a first aspect,

there is provided conpounds represented by Formul a

(1): R R (CH2YXmMmR3 R4 HN R5, OT R6 or

phdl HaEeEaeical | y acceptabl e salts thereof, whear@iws2+/003968

is an aryl, a 5- or 6-nmenbered heteroaryl; or a

4- 8- merrbered heterocyclic ring; T together with the
W(SIHEWEN’BIQMChed forms a heteroaryl ring,

8£ﬁc§ord1 gto a ?11'8 é/c lﬁl}eé flgﬂ ugg %é‘tﬁacgu&% rgl\lgrgﬁgt Y Fomtmqale {I):
| ndependently are hydrg@en @%droxy, hal ogen, cyano,
nitro, vinyl, ethynyl,K xmetdoxy, OCFaH3-.,,

N( C. aal kyl) (Coaal kyl ), , Yor Chal kyl optionally
substituted with 1-5 i ge%%edent hal ogen, hydroxy,
cyano, nethoxy, -NC raffkyl)(Co 2al kyl), SOCH3, or
S02CH3 substituents; o[cHyl) and R2 together form 15 a

car bqcyclic or heterocycI| ring; or, R_and R2 may be
taken together to represent Rt om att ached

n
to the ring via a double béﬁg; each

i ndependently are hyg : hal 0 .H3
met hoxy, CO2R 7, ¢ CCNR99R100
CON( OCH3) CH3, or RS eterqaryl,} or

C3-7cycl oal kyl optionaldy substitu ith 1-5

i ndependent hal ogen, 20 cyano, nethoxy,
NHCO2CH3, or -N(Co_2al kyl ) (0. . 2al kyl ) substituents; M
or R3 and Ra together forma 5-8-nenbered aronatic,

he [ e lic r heterocyclic ring; .
1151%&9%5&%(%@ ?a%iﬁ S&%%%W’?ﬂ °F8 hydr ogen, hydroxy,
hal ogen, cyan, nitro, CO2R , CHO CORB, 25 C(COH) R7RS,

- C( =NOR i By arIOMROGR Dmerfibered HstaEryl S0 2R-8-nkobRAMERrocyclic

NR RO -3 NRORLO, N(C..4al kyl)SO2R8, ‘NHCOR7, or
aUryl group, C2Aal kenyl group, C2_ aal kynyl group,
Cl Aal Rdsaethyr witothe aNgC- tyr whiph itds atiacited fayas v Ihe@roatyp sing, or a

BRI e K WA QU NP bRNEIE Yool 3 UL i L0 176
|ndepepden en, cyano,
aI k oRyand R (eedl xagm@qemmg awme;n, h)@roxzdiahadexx. oghnoiBiteo, |
YRS P A MGl SO,

ptlonally substitut wnh l 5 mdependcnt halogen, hydroxy, cyano, methoxy,
~N(Co-zalkyl)(Coalkyl), SOCHj, or SO;CHj substituents; or R' and R? together form
a carbocyclic or heterocyclic ring; or R' and R? may be taken together to represent an
oxygen atom attached to the ring via a double bond; |

R? and R* each independently are hydrogen, halogen, OCF,H;_,, methoxy,

CO:R", cyano, nitro, CHO, CONR™R'™, CON(OCH;)CHs, or Cy.2alkyl, heteroaryl,
or C3cycloalkyl optionally substituted with 1-S independent halogen, hydroxy,
cyano, methoxy, ~NHCO>CHj, or -N(Co-22lkyI)}(Co-,atkyl) substituents; or R and R*
together form a 5-8-membered aromatic, heteroaromatic, carbocyclic, or heterocyclic

*l

ring;
R?is S0,C; 4cycloalkyl;
RS is hydrogen, hydroxy, halogen, cyano, nitro, COsR’, CHC, COR?,
C(OH)R'R?, C(=NOR")R®, CONR’R'’, SR’, SOR®, SO,R®, SO,NR'R'®, CH,NR’R",



-SOzN( G 2al kyl ) (Ca2al kyl ) substituents;. or R5 and R6
together forma 5-8- nenbered carbocyclic or
heterocyclic ring; R2 and R77 each independently are
hydr ogen, or Cl.4al kyl group, C24al kenyl group,
C2Aal kynyl group, C3.7cycl oal kyl group, aryl group,
heteroaryl group, or 4-7- 10 nenbered heterocyclic

- group, wherein any group optionally is substituted
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with 1-6 independent hal ogen, cyan, nitro, hydroxy,

CINFPRI?KO0CY «alkyN6 OSRE2QHEBBR), 6EC, AR I3tbdp, C; Flkerlekitih, C,.
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yRGRab TR Gl s eyt oGtz

CS‘C%’%Lz@l&YiNSZb-zallg'l)oS@iz, SOQH,, §0aCi;, ohet er oar yl group,
ops?*ﬁ%%?@%ﬂ%’i‘i FhERL, & QR olRRE Rl 28 07 OUP

haeayered caslipayrdic onfietaresyclickipgy oxy, G _2al koxy,
- N( CD:?a.us RI")ehéh ,R@bmm? aC@ hryaﬁh&i( by c@ﬂ@&lpowamﬂ
iC ri

d het
h W@P'gﬁynﬁ@fﬁ% Epx B geonp, afzbgwmteaafz'aﬁfwb 9rdc7-
aamuyeq hetei‘@éiﬁ grcﬁﬂaﬂd&m ﬂwﬁﬁﬁwbamw ié)éht)sﬁﬁ&dmk}@ )

® HaBHchded (il cRen, Sanor i, biStcty. ClouSkE AR spgo-sston,
CS:-Fabigyt IC®a¢yklyhlkg}J ‘bﬂpnenﬂxgcﬂ heterocyglic hag, €FcHy .y hryly haetparylor
4 OO, SR CAREY AR sOthET bRy 0" oUp

optl onal lé 'S subst ndent
Bty sbtitnts:hy dr oxy, C_2al koxy,

N( Co RZad &Mhlkfl@o@atﬁmanyl frbupl & nﬂ?uuﬁcdﬁkfbﬂahéﬁ
d,h |
ORI b el Sl
S@GHBoup SPR@RIBY is tsubsﬁi@z&l(viﬂ) 1-Bdhdepéndéftaalagday tyano, nitro,
t
7 by, gy, oMo S CaS GBI
Amgmbgsedsteeasytlis trop SFyBi 4. eyl heterooyl, OB E00GnalkYY | s

e ARG S AR, O R O GBSt e .

s‘ﬁbg‘“f“fs-Z or 3; mis O or 1; and -3a the dotted line
t oget IR R'HRCT) akd RSt ielddpbrdentlyQikd Wydedgem Bt CRARYI HaiD! €

d, . Andjcates that .the doupl has th
&yc%%oaﬂw Pu P S R § e mmia R e

| groyp, phercie dnsagrpﬁmmiamms sQistituCaa FEtSI-6 indépendentialogen)g a

CRENER, DRl DR BN o R BT S Eppefiontion

atdapmsied hetaWFY“élF nnsx@@éfsm iy hmwihceﬁnaﬂyb cEON(Grer e

i ankpn@yLseg, 80erTINVIoH,, 35-HBNIAS ﬁemucy@rsu&umems or

30

p utl.,._,cal | y,accept abl e sal t ereof ,” for use in
E’Smg?«o P el 1%{““ &gﬂl‘ﬁé’?"ﬁﬁeﬁﬁr@“ﬁw@%mwdw ring system

or a 4-8-membered heterocyclic ring which optionally is substituted with 1-2
independent C)_zalkyl, CH;OCH3, COCp-zalkyl, hydroxy, or SO,CH; substituents;
nisl,2or3;

misOor I; and
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of a condition where activation of &K is desirable.
According to a fourth aspect, there is provided a
compound as defined above, or a pharmaceutically
acceptable salt thereof, for use in the prophylactic
or therapeutic treatnent of hyperglycem a or

di abet abe dowdd e dgefi@r With Ae bolfd ihe &AL GH optloRQIdBUBIE bond, and

prqui de C 0 as,_ defi ned bove, or a
phgf?@%&ﬁ%ﬁ%‘ﬁ?ﬁgg’%ﬁa&g\céhﬁq BYR®Yeof , for use in
the pr evention of diabetes in a human denpnstrat i ng

ﬁccor g ego acchcY e cty{flgrrylsa %rg\rfl{iﬁcp? ghar;rg %G&lﬁﬁFCO%l%OSIUOD comprising a

eranc AcCCor
p r conhgeheckd ash&ﬁu@babof'e ar Tplpoacactically ateﬁptatéejsaabbareqf apd ag

ph}a{agmagceegtmapgacc\é%tm%Eantlhereof in the nanufacture of a
I canen reatnent of a condition as

defi ned above. Accordl ng to a seventh aspect, there is

D" RUHE: B AR ke B SRRLAROA Rl aRRURY,

6 ﬁﬂaa)laceut-ldaliy accsptilde pitobessd, ﬁ)omspmn ﬁuemg}phylgcttgp)r tferaphmgic treatment

CTRpFRS] PR ALSETI S (1), B0 2

(V) RBRA H2ZN ~' . TV whereinQ T, RLto R, m
f
g A BT IR IAES RRON S SRS B Sy AEA BRNG,or

p r}ﬂnamie&butmallpﬁccmtaiﬂmau diegieof, for use in the prophylactlc or therapeutic treatment

of hyperglycemia or diabetes.

According to a fifth aspect, there is provided a compound as defined above, ora
pharmaceutically acceptable salt thereof, for use in the prevention of diabetes in a human

demonstrating pre-diabetic hyperglycemia or impaired glucose tolerance.

According to a sixth aspect, there is provided the use of a compound as defined above, or a
pharmaceutically salt thereof, in the manufacture of a medicament for the treatment of a

condition as defined above.

According to a seventh aspect, there is provided a process for the preparation of a compound

of Formula (Ia)

o=
-

(I2)



of Formula (Ib) Rl R2 (CH2)mR3 R4 HN R5 1\ OT

R6 (m -3c said process conprising a step of the
condensati on of a conpound of Formula (Vill): R R2 Q
(CH2)mOH R5 OR6 VIII with a conpound of Fornul a
(VM): RBRA HZNT V wherein Q T, RLto R6 and in are
assaitegfroaesctompiiny a AGOEEY dbEdénBat@dn r&m&J}n@mﬁ&ftpo(%ﬂg ;@, ]
is provided a conpound of_formula (IV) m)

OH RS IVOY 6 wherein I, is B%t etrahydropyranyl; R~

and R2 are hydrogen; Its C3 scycloal kyl; R6 is

hydr ogen;

(CH2)m
| a
OH
R® v ©
RS
with a compound of Formula (V).
R® R?

wherein Q, T, R! to R®, m and A are as defined above.

According to an eighth aspect, there is provided a process for the preparation of a compound
of Formula (Ib)

Rr! R?
(CH2)m
rR? R
A
ezl
| RS

(Ib)
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mis 0; and A indicates that the double bond has the
(E)-configuration. -3d According to a tenth aspect
there is provided a conmpound of formula (VII1) R2

( CH PioFCEFomEsisiag ReteR/pf the candensatipnoge perspyndetFoamyle (VIR):
and R2 are hydrogen; RSg1s SCREB 4cycloal kyl; R6 is
hydrogen; and m s0. -3e)ELAILED DESCRIPTION OF THE
I NVENTI ON  Di scl osed herq g a conpound of Fornul a
(1): R RRQ (CH2)m p HN11 R5 QY R6 or
a pharmaceutically acceptabfe salt thereof, wherein: Q
is an aryl, a 5- or 6-nmenfoM:gg heteroaryl, or a
4-8-nmenbered heterocyclic riNug; T together with the
-N=C- to which it is attached|fornms a heteroaryl ring,
or a. heterocyclic ring heR=C bond is the only
site of unsaturation; 20@4/ 072031

PCT/ US2004/ 003968 eabh i ndependently are

hydr ogen, hydr oxy, _Ioged cyano, nitro,
R VIl
with a compound of Formula (V)
rR® R*

wherein Q, T, R' to R® and m are as defined above.

According to a ninth aspect, there is provided a compound of formula (IV):

(CH2)mn
| A
OH
0
R v
RG

wherein Q is 4-tetrahydropyranyl;
R' and R? are hydrogen;

R® is SO,Cscycloalkyl;

Réis hydrogen;

m is 0; and
A indicates that the double bond has the (£)-configuration.
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vinyl, ethynyl, methoxy, OCF'H3_n,

N( Codal kyl ) (Codal kyl), CHO, or G _2alkyl optionally
substituted with 1-5 i ndependent hal ogen, hydroxy,
cyano, methoxy, N(Co_Z2al kyl) (Co-2al kyl), SOCH3, or
ARG 0 S whet dshete e isPhovitled ARGmFLnk %gx%'hhﬁﬁ (‘f/ R£
carbocyclic or heterocyclic ring; or may
taken together to represent an _oxygen aton1attached
to the ring via a doubl e Rjond; RR3 and R4 each

i ndependently are hydrogerS. §l ogen, OCF1H3 n,

nmet hoxy, CO02R77, -cyano, , CHO, CONR99R100,

CON( OCH3) CH3, or O _2al kyY, heéteroaryl, or
C3_7cycl oal kyl optionally bstituted with 1-5

i ndependent hal ogen, hydﬂSi?'n cyano, nethoxy,
NHCO2CH3, or N(CO 2al kyl) (Co-Ral kyl ) substituents; or
R3 and R4 together forma 5-8-nenbered aronatic,

het er oaromati c, carbocye " OT ¥ rocyclic ring; R5
and R6 each independent e h’drogen hydr oxy,

hal ogen, cyano, nity PR7, €HO CORE, C(OH) R7R8,
C(=NOR7) R8, CONR9OR10, 'SR SORB, S02R8, SO2NRIR1O0,
GH2NROR10, NROR10, N(Cg H%yl ) |mRre, NHOOR?, or

Cl - aal 4&&9&9 yng;gflalkenyl group, C2-0al kynyl group
CI4aIk rou aryl -group, or heteroaryl group
wher eifn % BSptionally is substituted with 1-6
I ndepeAged,chalaesiky; cyano, nitro,- hydroxy,

c1 2alk04§ N( Co- 2al kyl ) (Ca-2al kyl), O -2al kyl,
CFnHBRn @? * heteroaryl, -COCl _2al kyl,

-- CON( Co_ 2a||cy|)(Cb 2a|ky|) SCH3, SOCHB SCQC}B, or
- SO2N( al kyl ) (CO_2al kyl) substituents; RS and R6
- together forma 5-8- nenbered carbocycllc or
heteroty@l ic ring; R7 and R77 each independently are
hydrogen, or Cl.4al kyl group, C2-4al kenyl group,

~ C2-4al kynyl group, C3-7cyol oal kyl group, aryl group
het eroaryl group, or 4-7- menbered heterocyclic group,
wherein any group optionally is substituted with 1-6
i ndependent' hal ogen, cyano, nitro, hydroxy,

Cl _2al koxy, N(Co 2al kyl) (CO 2al kyl), C _2alkyl,
C3_7cycl oal kyl , 4-7-nmenbered heterocyclic ring, CF"
H3," aryl, heteroaryl, CO2H, -COd 2alkyl, "~ -

- CON( Co_2al kyl ) (Cc-2al kyl ), SOCH3, SQ2CH3, or

SO2N( Co- 2al kyl ) (CO_2a] kyl ) substituents; R3 is ;
Cl4al kyl group, C2.4al kenyl group, C2-4alkynyl group
C3-7cycl oal kyl  group, aryl group, heteroaryl group
or 4-7-nmenbered heterocyclic group, wherein any group
optionally is substituted with 1-6 independent

hal ogen, cyano, nitro, hydroxy, Cl_2all coxy,

N( Co- 2al kyl ) (Co_2al kyl ), d _2al kyl, C3_7cycl oal kyl
4-7- menbered heterocyclic ring, CF' H3, aryl,
heteroaryl, CO2H, COCl_2al kyl, -4 WO 2004/ 072031

PCT/ US2004/ 003968 CON(C—2aIkyI)(CI}2aJkyI) SOCHS3,
SQ2CH3, or - SOZN(CO 2al I cyl) (Cazal kyl)
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substituents; RO R10, R99 and R100 each i ndependently
are hydrogen, or CMval kyl group, C3.7cycl oal kyl
group, aryl group, heteroaryl group, or 4-7-nmenbered
het erocyclic group, wherein any group optionally is
substituted with 1-6 independent hal ogen, cyano,

BB g KRS L )

hetero eteroaryl,
A Q)i@cl:(;s&’i ﬁér&g is ag:ﬂm'ﬁlguq'a of?'?}(ﬁ&g Q] ). é |

S02CH3, or- SO2N( Co Zaﬂ yl) ()& 2al kyl ) substituents;
or RO and R10 or R99 asf/d RLO0 together forma

6- 8- nenbered het erobi C ring systemor a

4- 8- menber ed heterocy ing which optionally is
substituted with 1-2 independent O _2al kyl, CH2OCHS,
COCO 2al kyl, hydroxy, (@Hz2),SO2CH3 substituents nis 1
2 or 3; mis 0 or 1; and\the dott me together

with the solid line forms ipp omtl al oubIe bond, and
A indicates that the. dgQublie bop F%H7KS
i ne

(E)-configuration. \‘e do|ted oget her with

the solid line fornps & bo , theé carbon atom
l i nki ng the aryIRY7{

) oearing%ikﬁechain to the
carbonyl carbon is a ghiral centr ccordingly, the

conpound may be present either as a racemate, or as a
single enantioner in the (R) or (S)-configuration. (p

FaeL4R ed,” A particular group
“of %co mﬁ%&%&ﬁ%&@ tﬁg Ff%tﬁt’vﬁ‘ﬁ‘ﬁg‘d are conpounds of
For nm:aamyt, aoff- opﬁaﬂdmmﬁedttﬂefe%éryl L ERLAG B8 @hbtSrooyclic
ﬁ&gereof provided that when Qis an Unsubst it Ut 6q 5
6- menbered heterocyclic ring containing one

h ete ﬂ‘aagemhnr swlhatd QW=CL fo0Rhilh it AR %@ﬁ‘tﬁms a ﬁe?&%%i ring, ¥ra

!mt 6- menbered heteroaryl ring
ﬁ?ﬁ%@t°.%"é*&%ﬁhcl\t‘?&h@%sﬂmpw@@re bffurisalupgien; net hoxy,

COZ_CCHaIkyI, cyano, nitro, CONH2, CONH O - 4a|ky|
perfluoroC 2al kyl, or CL2al kyl optionally
nonosubstituted with nethoxy or NH(CO 2al kyl); RS and
R6 each independently are hydrogen, hydroxy, hal ogen,

cyano, nitro, @02-d.4alkyl, S-d.4alkyl, S

perfl uoroCl. 4al kyl , SO=d . 4al kyl , S02-d 4al kyl, SO2-
perfluorod . 4al kyl, SO02NH2, NH2, O . 4al kyl,

perfl uoroCl. 4al kyl, Cl1. 4al koxy or

per fluorod . 4al koxy, and m sO; -5 WD 2004/072031

PCT/ US2004/ 003968 * then the dotted line together with

the solid |ine nust forma doubl e bond.

- -3f-



In the first aspect, the present invention is directed
to a conmpound represented by Fornula (la): Rl R2
(CH2)mMRB R4 I~-HN RS/ CT Y R6 (Ia) or

ically acceptable salt thereof,
%W@%&;ll n, and A are as defined above in 8‘%.{45%0 11003968
(I'). I'n an enbodi nent of the first aspect, the present

For m) AT el iBEh iy Aty dh R 00 ARCRBE BRI, e
vithrethoiyl, mathexiQCF, h,sl%ﬁo@ﬂv’l)(colzlﬁw ror&mpdliylnent
op%onaﬁ? SIIﬂSElﬁl‘i:e Becs md%%b %It%ﬁl%gén W@P} ?%’]“ 'lﬁetﬂb}ff(:t ed

oun repres
—Mﬁg.f@lgé)ﬂ@ﬁaﬂiyﬂ)ySﬁ@Hﬁ ot 3@h(éHsmbsutu¢m eoR andqu é@gsathf:r m

ed het |

ARRaT et STRBS e of R SACR! thy bl en beAR Y Mffesert an
olxgigeﬂlatmhmbhﬁd)toahem@mmd@hbﬂeehmndsengled by FoI Lrul a

| e

oy B ahafts OB intes R A A
CORY, cyahoailBe, {GHO ewdmmd?9ﬁfé’htcmﬁ(tom)¢:n5, o Ca&ﬂi@d‘,th,etetdmwl

resen enti o 1 r 0.a

& Earoebrlalompnag B P VoS benER RIS iy
2gfoeﬁieamf —WGOZUFEr&mcmmmﬁzaﬁﬂﬁu&uﬁ:eﬁmmfﬁ%éd{

eterocyc ic ring. In another enbodi nent OL ﬁ ﬂ
tegpthes formyae-Sppemisrd aromatic: harromematie. Sapeeyole o4 sterocyclic
r&]%rrpound represented by Fornmula (Ta), or a

ar maceutl cally acceptable salt thereof, wherein Q
is t& raaﬁﬁdpagbyngppyﬂent}y&hydmgw; hydroxy, halogen, cyano, nitrd,
ehHRYEPO0 F s or

q(?%g@%xb ?et ?;g? rot‘m %ﬁ b RO, gmQd’aémék

In t he s,econ as ect

AROR PseHsNR R % NRI PR, N@odaJkEIdS@zR 1 WHEOBOGS &mfdkyl group,

%ﬁg{%gggny% ﬁ%((l(‘ 61)1]59%{ %11? %%’gpolﬁ Oo%:heteroaryl
group, wherem any group optionally is substituted with 1-6 independent halogen,
cyano, nitro, hydroxy, C-zalkoxy, —N(Cp-2alkyl)(Cy2alkyD), Ci-zalkyl, CFnHj o, aryl,
heteroaryl, -COC;_alkyl, ~CON(Co-oalkyl)(Co-alkyl), SCHz, SOCHz, SO,CHj, or
—SO,;N(Cozalkyl)(Co_satkyl) substituents; or R® and R® together form a 5-8-
membered carbocyclic or heterocyclic ring;

R’ and R” each independently are hydrogen, or Calkyl group, Cs4alkenyl
group, Cp.salkyny! group, Cazeycloalkyl group, aryl group, heteroaryl group, or 4-7-
membered heterocyclic group, wherein any group optionally is substituted with 1-6
independent halogen, cyano, nitro, hydroxy, Ci-salkoxy, -N(CozalkyD)(Coalkyl),

Croalkyl, Cs_scycloalkyl, 4-7-membered heterocyclic ring, CFpHj., aryl, heteroaryl,
CO,H, —COCzalkyl, -CON(Cyalkyl)(Coalkyl), SOCHs, SO;CHa, or
~SON(Copalkyl)(Cozalkyl) substituents;

RE is Cy4alkyl group, Ca.4alkenyl group, Ca4alkynyl group, Csscycloalkyl
group, aryl group, heteroaryl group, or 4-7-membered heterocyclic group, wherein
any group optionally is substituted with 1-6 independent halogen, cyano, nitro,

hydroxy, Cy-zalkoxy, -N(Co-zalkyl)(Co_zalkyl), Cialkyl, C37oycloalkyl, 4-7-
membered heterocyclic ring, CF;Ha_;, _aryl, heteroaryl, COH, COC;_alkyl,



RBR4 HN OT R5 6 (Ib) or a pharmaceutically
acceptabl e salt thereof, wherein Q T, RL-R6 and mare
as defined above in Fornula (1). In an enbodi nent of

aspect, the present invention is directed
R‘nﬁt]%‘s(g’gdr}g:ound represented by Formula (1b), BFT@&O&"W%S

phar maceutically acceptable salt thereof, wherein: Q

[ - or. B: r eteroaryl [i I t her
il G e RES slltutes Gl b b leRRCHRBR: 1 on
adstithen@ct ed to a conpound represent ed by Formul a
(I'b), har eutically cept abl e sal her eof ,
wher R GRP g R Bleach ideredepily oimaepgry or oty ogpH
' Cifegelodityl arabey S6k0 ﬁétBEBEHyl grfml; mem&eﬁﬁe@& R&silocydliae

present invention is directed

Fapp STy ouppHomally is %l})sﬁ%t@d Hitbﬁaﬁlﬁﬁ%{ﬂqn&]a?lf’%ﬁn
oA hfdﬁ}%} €, ARSESAk (Co—%ﬁﬁ?('cg&za@ﬂ) %1 %alﬁy]s cirenber ed

heteroc clicring. In another enbodi nment f he second

'&g‘ée%kyl Hén@n@g@#hetqwelmmchﬁm a@bﬂle@roand, GOC,palkyl,
I

mgéﬂ‘{ﬂ?’@% ?‘ﬁﬂé\%%ﬁ?ed%a?ft-‘*"h‘é?oézomsﬁ%%&we Q
$ubsttt@qntsan1y ramdyR amy]R and RET fodéthsriform a 6-8-membered
ARRGALEE Bhe WA s sicr R e SO Db ity i
swbittjited with ﬂ%mdqmpdmu Osakylf GLQ0H:, COColakyl kfdeoabby
é8§§%tq%ﬁn1800 nore preferably | ess than 600, nost .
Drat iy &ss than 500. In the present invention, Q
is prna'ﬁe,rm-lag 2-furyl, 2-thienyl, tetrahydropyranyl
tetrah%; rot hi opyranyl, 1-oxo- tetrahydrot hi opyranyl , or

1, 1- B 50er 1 2 ahydrothlopyranyl more preferably

4- t etthedutdd GRY1ogRMer vith e sdldlling H’dfﬂfs@h Bh AT ddtible boiBSdnd
[greferablg 4- tetrahydro&yranyl Wen Qis a heteroaryl
indicates fhatihe doublepasidhas the (B)- wﬂg@ﬁmy linked to the -

ber TS 88%%3‘3‘52‘%&%\%@“%% b0 o dndfEbGRO fethtdi !
ghore finking thy athd sivg aod Qkhirmalasnimm tot the parbariyl garbms @tchml

Je{}?g %@X&Eﬁgﬁﬁm%tcoﬁptﬁ%aﬂﬁy%’e pres!sr% %ﬁﬂér ag grﬁgllngtte or as a single

enantiomer in the (R)- or (S)-configuration. The (R)- enantlomers are preferred.

A particular group of compounds which may be mentioned are compounds of
Formula (I), or pharmaceutically acceptable salts thereof, provided that when Q is an
unsubstituted 5- or 6-membered heterocyclic ring containing one heteroatom selected
from O, § and S=0;

T completes a 5- or 6-membered heteroaryl ring which is unsubstituted or
monosubstituted by halogen, methoxy, CO~Cy_salkyl, cyano, nitro, CONH,, CONH-
Cialkyl, perfluoroCiaalkyl, or Cialkyl optionally monosubstituted with methoxy or
—NH(Cy-ralkyl); _

R’ and R® cach independently are hydrogen, hydroxy, halogen, cyano, nitro,
CO;—Ci4alkyl, S—Ciualkyl, S—perﬂuoroCMa]kyL SO-Cy4alkyl, SO,~C4alkyl, SO~
perfluoroCy qalkyl, SO,NE,, NH,, Cigalkyl, perfluoroC;.4alkyl, Ci4alkoxy or
perfluoroC;.4alkoxy; and

mis O



In the present invention, the group of formula PT is
preferably a nonocyclic heteroaryl group. Mre
preferably it is thiazolyl, thiadiazolyl, oxazonI

pyrimdinyl, pyrazinyl, or pyrid
pr e%%gr%yy 2-t hi azol yl 5- [1 2 4] t hi adi azol ¥’FT}'U§E)0§003968

2-[1, 3, 4] thiadi azol yl, 4 pyrim d| nyl, 2-pyrazinyl, 3-
i soxage b
2-thiazolyio 5 7% e“%“h SR B8 ARt pa
2- pyriath t asmct,thmr pdetli/inyeniros s Qmeetﬁéttm)d:qnpound represented

?hﬁﬁ 2-pyrazinyl, or 2- pyridyl. Mre

gye eraqu the group of formula is 2-thiazolyl, or

2 pyrazinyl. Mst preflerabgg the group of formula T

Is 2-thiazolyl and R3s~B-fluoro and R4 is hydrogen;
or 2-pyrazinyl and RY apd \ R4 are hydrogen; especially
preferred is 2-thiazolyl where R3 is 5-fluoro and R4
is hydrogen. In the pregsent invention, RI and RZ are
preferably hydrogen. «nqgﬂe present invention R3 and
R4 are preferably indeperndently sejectgd from

hydr ogen, hal ogen, and ne yl44nd?e ferably R3 and
R4 are independently ed nfra drogen, fluoro,
and nethyl. In the ' R3 is preferably
hydr ogen or hal o anyThydrogen

fluoro, chloro @%

hydrogen, fluoro, orlghloro; nos ef erably hydrogen
or fluoro. -8 WO 2001?072031 PCT/ US2004/ 003968 In the
present invention, R4 is preferably hydrogen, hal ogeia)
or thXI;. re preferably hydrogen or nethyl. In the
B APOERECTYRGRIR dogeptabrgsall ihereed, whegeip Qo fl eRaB4 e e o6
QDB inl LG (Jr €sent invention, RS is preferably
CF3, SORB, S02R8, S02NROR10, NHSO2R8, or triazolyl;

mor e B aeeaboginent of ke firstosRe:, the presar NRGRI®) is dirsttcd fo a

S AR i Y S b,

Wkwﬂwélﬁﬁn@pﬂl In the present invention, R6 is
f . e e
Pr b1 ittt PYECARRE o B hdimes R ebire B aventipn s digeted o
Cpmeglmlitrleprm&et&ﬂ b§70 ﬁprnlﬁﬂa I(II?Z lE)’r a pmfknh Rr%u@falﬁy RE@bRBRELY thereof,
cyc et er oar or
i@ﬁgﬁéﬁ%%?Eﬁ*ﬁ%?&%%@@@??ﬁ“ﬁ?ﬁ@b nnré preferably O

In another embodiment of the first aspect, the present invention is dn'ected toa

compound represented by Formula (Ta), or a pharmaceutically acceptable salt thereof,
wherein Q is a thienyl, furyl, thiazolyl, or pyridyl ring.

- In another embodiment of the first aspect, the present invention is directed to a
compound represented by Formula (Ta), or a pharmaceutically acceptable salt thereof,
wherein Q is a 4-8-membered heterocyclic ring.

In another embodiment of the first aspect, the present invention is directed to a
compound represented by Formula (fa), or a pharmaceutically acceptable salt thereof,
wherein Q is tetrahydropyranyl,_pip eridinyl, tetrahydrothiopyranyl, 1-oxo-
tetrahydrothiopyranyl or 1,1-dioxo-tetrahydrothiopyranyl.

In the second aspect, the present invention is directed to a compound

represented by Formula (Ib):



3al kyl , 4-6-nmenbered heterocyclic group, or

C3_5cycl oal kyl ; nost preferably nethyl, ethyl,
n- propyl, cyclopropyl, cyclobutyl, oxetanyl, or

Qfuryl, and especially nethyl, eth

hﬁ%%§g§?6 cyclopropyl or cycl obutyl. when t%nggypggBmm
line together with the solid line forns a doubl e bond
R8 is preferably C . 3alkyl, or C3 . cycloalkyl. Wen
the dotted line toge‘ er_ R

Rth the solid line forms a
single bond R8 is pre ably C3-4cycl oal kyl,
especially cycl oprop en R5 and/or R6 are CO2R7 or
SR7, R7 is preferabl hydrogen. In the present
invention, R9 and R10 are preferably independently
Cadal kyl e.g. one oflCH@)nand R10 i s hydrogen and the
other is ethyl, or conbine to forgia ##8- nenbered
heterocyclic ring. R9 and RlOfﬂr erably not both
hydrogen. I n the press 9 and R100 are
preferably C _4alk nvention, in is
preferably 0. Inthe p ntlo , nis
preferably 2 orR? Alpreferred gnoup of conmpounds are
conpounds of Formul ag®l), or pharmaceutically
acceptable salts thereof, wherein: Qis
4-tetrahydropyranyl; T together with the -N=C to (D)
oMiipBhniabetRaiff 4 2tk {aRGEedt, vihdsih @ TRN-ROEnPm are as
thiazol yl ring; and R2 are hydrogen; R3 and R4 each
‘Fﬁﬁ@b@ﬁﬁ%ﬁﬂﬁ?mﬁhéDhydrogen or fluoro; R5 is SO2R8, or
SOZNRY l}x%mén?t oE%@ S8R aspegc M@p@%é@%ﬁ%]is directed to a
PCT/USZOO4 003968 s a 5cycl oal group or a
momwtqdéweﬁomb}le (Tok; oy nhq@na@nwcallmc@mnblq sl thereof,

1 dot th the solid Iine
‘%ﬁk?ér%% (2?5 b#gq%ééf}]}%%%&%&ﬁ%‘gya CL3al kyl group; RO
and i enadier einbodipenictd it s;ccc@d@gmk:k Yhe presenhiinchation isaliresed

Q h . t [.ed
3t Pl B RS S B
thkyedd] whd&emdQ igathienf, ﬁrmllj,ﬂﬁzes«l tohﬁyndymﬁngloubl e bond has

E; gﬁp 8{% ?iﬂj)il? ot I gé}ﬁ:ﬁgtm% the ssg)onrg gﬁlﬁ‘ﬁ‘ie ftin%[prﬁesgntg{l%%gon is directed
o8 asﬁp@mutre;ﬁadehﬁéd 8¢ Eemtudb(1\), 62d panhhiRteaily avdipfableRalt

thereof, wherein: Q is a 4-8-membered heterocyclic ring.

sent

- In another embodiment of the second aspect, the present invention is directed
to a compound represented by Formula (Ib), or a pharmaceutically acceptable salt
thereof, wherein: Q is tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, 1-oxo-
tetrahydrothiopyranyl, or 1,1-dioxo-tetrahydrothiopyranyl. _

The molecular weight of the compounds of formula (I) is preferably less than
| 800, more preferably less than 600, most preferably less than 500.

In the present invention, Q is preferably 2-furyl, 2-thienyl, tetrahydropyranyl,
tetrahydrothiopyranyl, 1-oxo-tetrahydrothiopyranyl, or 1,1-dioxo-
tetrahydrothiopyranyl; more preferably 4-tetrahiydropyranyl or 4-
tetrahydrothiopyranyl; most preferably 4-tetrahydropyranyl.

When Q is a heteroaryl or heterocyclic group it is preferably linked to the -
(CHy)i- group through a carbon atom.



Qis 4-tetrahydropyranyl; T together with the -N=C to
which it is attached forns a 2-pyrazinyl or 2-
thiazolyl ring; Rr and R2 are hydrogen; R3 and R4 each
tly are hydrogen or fluoro; RS s
ﬁed&g‘% n, Rs is a C3-5cycl oal kyl group angé%ﬁzet’4’($§9ﬁs
addltlon when the dotted line together wth the

soli b

o ouS‘f"hF*nQ.éQ%&Maf’%}ﬁ@ AR o d N Be ] sfterify

Rodthet thineydfagemst mpositiph adjaceht bquit of bitwobinerd tfthe ﬁ(CHz)m

cates that the double bond has the

%Iggé'confi guration. Specific conpounds of the inventi-on

whi ¢ Huniseypresennianéntion el grow éfifomeula descri bed in the

Exanples, in particular. EX les 1 to 201, and

phar maceutically accep e salts thereof. Specific

compounds of the inventio QI_ may be nentioned are:

(2R) - 2- (4- Cycl opr opanesul jonyl phenyl ) - N- (5-f1 uor ot hi az

ol -2-yl)-3- (tetrahydr ople ) pr opi onam de;

(2R) - 2- (4- Cycl opr opanesul fo phenyl ) - N-pyrazi n-2-yl -

is btﬁrﬁtﬂhydidﬁbyyoﬁa héteroitly) SHQN| ORI PrélRiably it is thiazolyl,
g@zé Q/cl Qbut an sul f onyl phenyl ) N- pyrazin-2-yl - 3-

Wﬂ%‘%ﬁ]&y aspxazol 4%%%{13”%:@@ rpyTidyds more préferably
2@@&6@7&0@:& HElddae8) 4. @@&?tﬁﬁdlazolyl 4—pK|1_m11d1n 1, 2-pyrazinyl, 3-

(2R)-2-(4- Q/cl obut anesul fon pheny ]2)’ uorot hiazo
ipQxpzqlyhy om2-pimidsily ey mprS Py larlyﬂh;aﬁe b 5dhaflitriadiagrigl, 4-

| ﬂyﬁkmainﬁﬁzwﬁ@r B 2z gtiasd- nxés} l%férf*agggm%gﬁ W § b aneny

fettahydropyt an- cry
Ii’lmaceutl cally accept abI e salt thereof. I n

par t iygular
(2R) l\g f% e&/&?g g% esu?ﬁmonyl phenyl)-N-(5-fl uorothiaz
-2-yl)-3- (tetrahydropyran-2a~yl) propi onam de;
(2R) - 2- (4- Cycl opr opanesuly onyl phenyl ) - N- pyr azi n- 2-yl -
- (tetrahydropyran-4- yl)pnropi omani de; and
(E) - N-(5-Fl uorot hi azol - 2-'yl ) - 2-)( 4- met hanesul f onyl pheny
l)-3-
is 2-thiazolyl, or 2-pyrazinyl.
Most preferably the group of formula

Y )
\_/

is 2-thiazolyl and R? is 5-fluoro and R* is hydro gen; or 2-pyrazinyl and R> and
R* are hydrogen; especially preferred is 2-thiazolyl where R is 5-fluoro and R* is
hydrogen.

In the present invention, R' and R? are preferably hydrogen.

In the present invention R and R* are preferably independently selected from
hydrogen, halogen, and methyl, more preferably R and R* are independently selected
from hydrogen, fluoro, and methyl.

In the present invention, R® is preferably hydrogen or halogen; more
preferably hydrogen, fluoro, chloro or bromo; even more preferably hydrogen, fluoro,

or chloro; most preferably hydrogen or fluoro.

-R.



(tetrahydropyran-4-yl)acrylam de; or a
phar maceutically acceptable salt thereof. Wile the
preferred groups for each variable have generally been

Wwebsdomapve separately for each vari abl e, chﬁl%ﬁﬁ)%oms
I C

conmpounds of this invention include those in
several or each variable in Formula (1) is selected

f r 0 m e pregdne irfvedion! Wi@ Fre@ér f h{@Feen RS %eﬁ rcﬁ*fn?é'ﬂ:lﬁ Sore

or partlcu ar ed groups Tor eac
‘P ‘?r ngfi{' syl this invention is intended to

i ncl Uﬂﬁh@bﬂeséﬁgmbﬁlﬁh'%d(ﬁsar r@ifelea]{’{ tb(gﬂﬁlgr ?gcul ar| y

preferred, nost pref er;ed ecial 'y an
i st ek the Prafsat invention R s p@f@ahiy CHnISERE, SORE ,GBD NR°R

NHS%R/? %?mazélwyrt?re @-@fe P}S@ﬁs gf)qga* aﬁgia%ﬁ?R éllg g, ! t he

prefix o
ﬁﬁ(@%lyS@tR(WISOzHR%Rm,tehEGiaﬂkSOzRﬁeans car bon chai ns

whi chy, ls hed ar,, C ati o
t her eo# Exgan'pl g?%?"éﬁyglyfl Clr %S@B‘gaqyn%%ﬁﬂo 3ﬁyl
et hy| In the prpsent mwsmnpn d:pfyh ;()jreﬁ]ﬂbjg:r h}LcB@nAI@itdthfFfoto bt yI
a e like en

Bgﬁl OIHPQM% e%ga%'@éd} °§%8r ms i ncl ude car)t;on chai ns
havi rirgﬂaaprmasmvmen lkfsnanatIédmc féﬁabhp@l By, bgnd.  As

rein " Codal k is used to nean
SRR Bk b B g Reroshg P TEhre Brelgablg Cror
ﬁ]lqambﬁmﬁemb@rea hsiefo%[k;ontgr&ﬁ) M@“&?ﬁ%&ﬁ%bﬁgféf&h&? meml

ath‘lﬁ havj IS ydro en when

i HEPY F CHEIRRHLYL gt oriistrataidendryl, @née&@pm@bt
Romgl, Eﬁﬁnn.ﬁ,h@yﬁbyM$prbﬁ,1q,rgwlggjt)lég (connecting) group.
The terns and” "carbocyclic ring" nean

car bot}en the @Eﬁﬁitl’él? Fﬂé’ﬁ@lﬁr Viidh ﬂi’étsehdalat&fnnns adrotblertond &8 is

ﬁ'fﬁiaﬁrbl LatkvBBAC iC saturated carbocycles, as
Y@Hf]l]%e } ag%ed systens. Such fused ring

syst éﬂ?sencthﬁdmredllmd togother wm@e ol liriesfornpeaer dinglé bond®® is
a. benzene ring, to form
e

_ hzofused car bocycl es.
Oyl dthﬂyR andtomﬁas cs:nmﬁoxfsrs B fsipheferalIy ne iy daszen.

spirgf Ysed okt V\ouzoﬁg q7%{331 PCT%%J 2,004/ 003968 ring
syst errs PB(S’?T&?‘@E Bt aPREAreisrRalyandapgrdrat Y@M"ruﬁd§ g
dnn of RUmdd8'" Ayyatopah knd the Sthets 8y Mﬁédﬂﬂﬁﬂemé lform a 4-8-

iy RS AL e b B el ot iyrogen.

1, 2, In the pedséd WALARARM na The term
haI glggj:; i ncludes fl uori @%{:ﬁﬁgﬁaﬁgé%}éﬂ% and

i odi Fent inveption, myisprefestly 0i ncl udes, for exarrpl e,
Dhenl’ﬂth@BEieséiﬁBi%Htde n;{q ggﬁbg,tg]%rw se stated, the term

heteroc clicrin menbered saturated
ri ngé reeferred gropg)olnemponndsiaee doatpermadstod Fermmilo @ rorf r om

| pﬁm@amcag}tgcy%ﬁabms%;mp% The het er oat ons are not

directl one ano Exanpl es of
het eQd@fftt‘ttrabydmmsnyl,ncl ude oxet ane t et r ahydr opyr an,
tetr £ hi et ane,
t ot SARBENIE D P iR e b iree
thidrobyd sing:, _
R! and R? are hydrogen;

R’ and R* each independently are hydrogen or fluoro;
R’ is SO:RY, or SO,NRR'Y, |
R® is hydrogen;



azetidine, pyrrolidine, piperidine, azepane, azocane,
[ 1, 3] di oxane, oxazolidine, piperazine, and the |ike.
O her exanpl es of heterocyclic rings include the
y olj fornms of the sulfur-containing rin
?@%ggﬁsgggthiophene 1- oxi de, tetrahydrothio(|?‘>Lﬁnc£\/rlfgﬂ)¥d‘%03968
1, 1- di oxi de, tetrahydrothi opyran 1-oxide, and
t et r aiPyigls ot hiv& spQig0xd idered:t o
be_heterocggFigMﬁﬁ%géwkﬁﬁﬁggEgﬁﬁﬁégkgggegggﬂ%gggﬁﬁgHI
1dditipny Whsndhodatipd ling fogpiherauitisthe soliddingdennsiaatpuble bond R® may
hel e[ 8k Yok, N9S containing 1-4 heteroatons chosen
from_qxygen, sul fur, and nitrogen. Exaqples of such
het edb@P R rarnigdenendentiyr Gplaalkylhprewiged thpiyR'ramidyR'? are not both
HW$§§&|V|’ i nudazol yl, oxazolyl, isoxazolyl,
t'hi azol yl, isothiazolyl, triazolyl, oxadiazolyl,
~thiadisfbryd |, tetrazolyl, pyridinyl, pyridazinyl,
pyri m, di - razinyl...and..triazinyl. The ab
P it A9 o B R R e R o iort 8Bt ond, ana
Asimdicatas thanihs toupleiond@bs fhie (F)-@asEikaS. The present
invention includes al| stereoisoners (e.g. geonetric
i sonet 0T PEHETRAgrovn ofRoppoungs arecamppinds ﬁgF@;;mvé% @ pr and
HAAhAXBERAIY £c8bptibl@6HS Bk Svivalid:s thereof, except
where specifically drawn or stated otherw se. Further,
mi xt (3 E&-tefrhydiepeandomers as wel | as isol ated specific
St er oj e 5 04 ﬁﬂﬁﬁ : )
specificalI&agﬁgaﬁ@g?quggggg%t erm?ggﬁsﬁurln%m?ﬁgrz
f the synthetic procedures used to prepare
such g8 ONPRUAL fviarfent N usi ng racemni zation or
_ epinegizatlon rocedlures known to those skilled in the
art , B hed Br eduodspapflerslycine hyrager duflesocan be a mi xture
of sﬁgﬁﬁﬂﬁ eners. Wien a tautoner of the conpound of
t he above™“fornul as exists, the present invention
i ncl Biéshydrgemossi bl e tautomers and phar maceutical |y
accepgabl & salt hereof , .and_m xtures thereof, -except
wher & % c"F¥°:' 5 FTOUP & I pddiffany wherfhin dpiFidine gl
viithethe el Qi ebrik a beb1a bR ¥ iyl A6, saRPloroup; _
pharnacgytlcally acceptabl e salts thereof "exist in the
f or nfof Os®¥vat es or  pol ynorphic forms, the present
i nVe Heldotled IHeltoi@Rr 3K RORH Rhe AL Mﬁna%uﬁﬂ%o}ﬁgand
2004/ 072031 PCI/ US2004/ 003968 pol ynorphic forms.
A ipdisatest thef theyjopbletbond has thotfworferaiohvat e i s not

ti i . . as_th I '
Phar SEedisolhpoid] ok B iR Ra G iR ply B FESH afelpose
degchibebin thegixamples] in padietianBxanipldstiao R0k and phathaceisiesly
w§%§&§b%§% E%%Founds of Forrmula (I) are intended for
3 X

receut use they are preferably provided in
s ubs Spdoificablnpoypide Of fiiienfist wiiMRARY Be Menti@RE bred 0%

pure re!l suitabl t |east 75% pure, especially at
| eas(z%ﬂgodé&!F@PW@%%@?WI@ew@ﬂr{ﬁ thiggel-¢ti)-¥rasi s) .
@aﬂﬁnﬂﬂMﬁﬁﬁhqmﬁﬁl affid@npasses a phar maceuti ca

a

conposition t is conprised of a conpound of

t
 For &Rk (&L yclgpronanssalfonyinhemle Mipyiazinck pho3-Slotrah ydedpyran-4-

yl)propionamide;
(2R)-2-(4-Cyclobutanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-

yDpropionamide;
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thereof, in conbination with a pharnmaceutically
acceptable carrier. Preferably the conposition is
conprised of a pharmaceutically acceptable carrier

SR8t oXi ¢ therapeutical ly effective anunt; <9 sozoss
conmpound of Formula (lI) as described above, or a

phar maceutically acceptable salt thereof. Moreover,
Wi € hi 1yl S | AN . e
encomanbe L Y B BB Ok s B BP0
pitsyshydrepoiran-&iyDpropmnaneids; avfl hyper gl yceni a and

di abet ' ' of K [l Si a

phar rra@%ﬁ%xucﬁé %?/tgl%%:‘%:lé 5 Igng é'n%eg}afl?sé’ffgn . 15]%E)n'- t oxi ¢

t (edrabpopyiraatyhaefimstj ve anount of conpound of

For mul as ..describ abgve r a pharmaceutically
acceptoggﬁ)égrglgﬁﬁmfﬁ‘@rag%?p. aq%erféﬁﬁﬁeé’ﬁti on al so provides

t he udepaticdardbeponpuindt Fornula (1), or a

phar Lcal l.y acce bl.e salt thereof as a

Phar B Gy BRI RL O HBISIER Dt 1 he
ﬁ;per Olj.c:e j y%)%ﬁﬁmﬁg;fgﬁgir}vgsf o¥ ort(reigiriplng humans
The i %’i’r&'{%ﬁyféﬂgap%P%%aﬂgheﬁywme%ﬁ-w&%éahﬂkpmaﬂ~4~
OmpkdpedmaReddt nfg treat ment  of a condition where
activation of GKis desirable conprising a step of

admi ni@rr(Hiporethazg Lad)-2EmethsassulfenylphensdiBound of

R Bopfytan-4-9hackyiRfkmaceut i cal Iy acceptable salt
thereof. The invention also provides a nethod of

pr ophyF agkdrmagsuticlleraggrptsblesalt fheeofrent  of
hyper ' [ .S of ..
D SRR SrefirefLRRE 59 S ATRRIN e B b ioted bove
Roparatblyl fgripch variablepreferrad eampomads of this inwpitivnl irclsdd those in
e The i.nvent. on_als r.ovi.d t hod. of

PR e %l bR Blr R QNSRS R B postpfh more
Flr?‘emamnﬂ peefbiy @it egleyiekyd :?)aﬂ;tcu;}aﬁp gisf_é@ _@ro?bslf_b@ $&h

ol.er,a e 0] |SInNg.a . ste aam ni steri ng, an
SPPRRIE | Thersiois s e is deieitied i Sde A ORI IOnERh mul

kdferredpinofe RERIEM G prefirky, RNy akd Htyt1y .
B ot 1 mguszoof%egsg%s Bty R bups

13 V0 2004 072031 P 3968
al so pgsd%FF"H Fepnunless gas othernp ol af welbpvrfher areups or
RaPR HERSSTA i shoh ACHEBIAME a&éﬁ)‘, , enyfléﬂcg%)ﬁ;and

activator. The invention al'so provides 11 e us
- i umerns carben phaing whigh may belinepherbmanches dreaibinations
t abl . P (o} oy
R ER Sl B inelbl mbh, BLACEL Aol by, sec-
Thdteridmgylt peotyl.diexy, paptitiavkte fike trlkenyt”, Salkynyibanddbtiod like

PR thhab ol s OB BRERY i ot R SRR 3R v
denonds eedihegping fer-cotiuaie; 1@ Alkye lglsyCoThanan allgPRivig-4
TGRS SOt T P S or rtion iy segratfor bR e putation. 'Ri
alkyl having no carbon is hydrogen when the alkyl is a terminal group. An alkyl
having no carbon is a direct bond when the alkyl is a bridging (connecting) group.

The terms “cycloalkyl” and “carbocyclic ring” mean carbocycles containing
no heteroatoms, and include mono-, bi-, and tricyclic saturated carbocycles, as well as
fused and bridged systems. Such fused ring systems can include one ring that is
partially or fully unsaturated, such as a benzene ring, to form fused ring systems, such

as benzofused carbocycles. Cycloalkyl includes such fised ring systems as spirofused
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pharmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent for the activation of &K
The invention al so provides the use of a conpound of

Wg@dj‘,@ﬁﬁ) or a pharmaceutically acceptabl %Tﬁ]@#h/omes
thereof, in the manufacture of a nedi canent or

pr ophyl actl c or therapeutic treatnent of hyperglycem a

e RS Faaflie ol QYRR AR BB O Uh AR OB

ar ne
amﬂne:p b‘_&ﬂb}ﬂ‘ols)dJ (tyclohﬁyle ofc,lopentyl' ke oheepo il mﬁt dgc@y@:onaphthalene

di f h
G rarig pre i R b s PR, ' " E e
gl uc o;’;ﬁe teﬁh éhaﬁgeﬁ” mﬂmées:ﬂltqmw, ntiriagbronnpoei i¢desichs.

conby B 10 B HOMEP P Shapgleo ey i erendb ey o
agent Efnlbﬁs Gtﬁéﬂmsefswm Ok yeRrtheosgaiic $mg‘\7\&nch1kies hhmetahered

for exanp sulfon | ur eas ride

gmﬁ%mﬁa EontgpIng ORe QrTo S‘Pﬁe%ﬁt?ﬁﬁég"%ﬂ %8%%5%3‘%}8“ and
it Zihd BetefHatoRReePhd direclG QUAIHEH | ﬁfﬂﬁé@moigbﬂ Brarmples ofe,

t ol but am de, tol azam de, carb tam de g\_l i done,

_ @Pt?ﬁ’éxca’fﬁ% inshdp Bt E glsahyde cbxepane
Qk&éﬁ@'tﬁ%né Gotfh &Eﬁﬁoﬁh&ﬁe%ﬁﬂﬁﬁ%@ﬁﬁm anibphetibee,

etc.), uca on ant agoni sts (e.g peptl

mmﬁldp@ppmldug; mpqgim mggoﬁogq% [1911 @@p,ocg@@)hdme
g@%ﬁﬁ?inteogn% tﬁ@lﬂ% fos o@h&:leﬂo&ﬁ:l o rﬁéé:mhudé 1he Wkidived

bgues, |ns nsitizers g. troglitazone,
forsisgif tltaﬂntfmeqonpumw rlllﬁz’&w@; temlwdyothlawmn@ kexideke; or

iy ROk H MR i e ORISR Ralant D 2 1 ¥ 2
petebedrbthiopyent I, bdiogidd atehtsoabimideraiibi be tetatoeydlic ringgent s
ot et BRI R PotRhnlCBily $t iierea,
"HeReda eidé Eaddihifig Mhﬂﬁr@hblﬁs stadstisfromekegen, Subfusalhd sitro gen.
 BhSRBled P R et o3l S SeRUAC) SR Bt

| RYLIN 188k alz8lyR eishoBi, iddiiSiasd rtﬁ@jb%dbﬁ@laﬁcﬂ 1 thﬁﬁihzbl@l,
convenllent I yyprepa()]r;ye& fromw1 14 2004/ 072031

PemZe)sh 0ddiopaneElaziBHap YrREHY], exieFpYlatrtiirgBYle
non- t g4l Elfc%%ﬁ%mws%é el KithBRGRALRivD SSRSHRRMstE 4 8ttaen

bases. ts derived from such inorgani c bases jnclude
glositioma Fhe gnesoriuentionigladag ]l sttqeisoriersdegr SEetrodsaeEs,

f
04 TS e SRR BEGRIA s s,
Eacetplt whb@ rsbgcﬂﬁmaﬁff éramachr sfiated bﬂmmmrﬁurﬂm mixtareg pfim

nesi u Si nd I r
R (R R PR tD B B udil i
. b:ﬂ&@éspeﬁﬁbﬂﬂ&ir&ﬁh bﬁstﬂéd tﬁlhd:rwmey Dunﬂgthemdmsy of thegynthetic
tertiary amnes, as cycllc am nes,

Sy g BRehEs Sulemramas 4F in St BRARRe and
SYithdBhiien SHbdHafes KibWet thhia sHEEEHItheat, e Bodrp dfisich

procedures can be a mixture of stereoisomers. When a tautomer of the compound of

the above formulas exists, the present invention includes any possible tautomers and
pharmaceutically acceptable salts thereof, and mixtures thereof, except where
specifically drawn or stated otherwise. "When the compound of the above formulas
and pharmaceutically acceptable salts thereof exist in the form of solvates or

polymorphic forms, the present invention includes any possible solvates and
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organi c non-toxi c bases fromwhich salts can be forned
i nclude, for exanple, arginine, betaine, caffeine,
choline, N ,N -dibenzyl et hyl enedi am ne, di et hyl am ne,

3vo Sdo®bN¥1am noet hanol , 2-di met hyl ami noet han9|czr/U520041093968
et hanol am ne, et hyl enedi am ne, N- et hyl norphol’ine,

N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,

| poptOMHERIAE. A kyps oL sol vt i BHHEMTLNGate HPRRLENIST
pi peridine, polyanline resins, procal ne}:

pL.perazi ne, [ |
p E:m%ltﬁg &0 E’Pﬁ BUBE sptyent is nhasacelpEigpHhiscentableydton prammleavater,
te&aﬁﬂﬁﬁb@fﬂbmﬁoetdnegﬂﬁyﬁﬁ%&%e%é’d.the like. Vhen the

e

compound ‘of t present invention is basic, its

cor r esPBFibA gompgunds effieriela €0 avedniendsd| fir pheopaewital uerthey
PBRHITERH brAided i b Q) '

i ncludin B’ltpn org aﬁ?%ﬁg%@%&gg% &gn%gﬁﬂdﬁg( al% éiue %aleg%tﬁg"sﬁ pure,

i Forqyeably aileask Ao pure, ecpedially, at ldpgtr98timse(% are an, a weight for

bgRZAl hsisfamphor sul fonic, citric, ethanesulfonic,
fun%?hlE c,lsjg?jl uconic, glutamc, hydrobrom c,

hydr ocHiegnvanfion sles fricomipassed sydiatnrgcentitabéotnposeibh €hat is

[ t hanesul f onj nmucic, nitric, pammi.c,
ek of o R BRE SR ). f Aatmagiteny aSepiabS bl
t theteaf, iinlscom)imanibu ?ﬂﬁmﬁgﬁmmc mtia@lﬂ)daoaétﬂ?]ﬂl%@nﬂgérk e.
Parti [ referr are citrijc ydr obrom c,
hydr OS%F%HI%I, tg%?nél?oél,%oﬂ FFOBREFS f aplpocpytically acoeptable
nedrianad o héorixd, thaapbutiadlty@iictiveatiott of BR8mpound of Formula (1)
pha rrang)eéjt i cal conpositions of the present invention
dfrf{?f‘i & ﬁ?OV&ﬂ%ﬁd’Bﬂalas?utw}mP@t@ie saltdherepf. |
phar maaebds Akikbin BESSeleabd EnbditherdtNBE g@énﬁoﬁ%n@&h E%éﬁée

ingredient, a pharmaceutically acceptable carri
?FSPW%EJ CATRROBILIOR, &y élgmv@mmm iusetmsnt of hyperglycemia and

adbey | bR gl 4 .
SRy e s HOP O, Lol bR rvicr
(A ngditerge hetmpentmalloefctivedmamtistuhmoundafFormula (I) as
[ BOMS) ord iy HoNn well., as adm ni stration
t%gﬁ%rg’\gég [ nh’a?ri%rg, aﬁ%%%t%%%’ﬁa%cwggbl%a&m%rﬁ? able route in
any giTtheinveaten alid grodémditiuse of h bempaint o€ Bdraduldy@) br 2 and

L T L
phar méthe dbnp@inds AiRSipbsinss oS fecRARRARLERE bFective for

resented in unit dosage form_ and prepared by any of
t 383%&3@8 Wélrﬁmwmgﬁ ok e ferexamplegimantcy. - 15 WO
2004/ Ohe OidntaHddP2RddsQRIRHR qu%h?ﬁa{mctﬁ‘éf& ch treabtlinia/nt

conposj.tions according to the invéntion are prefera
A5PHRITLWhese agtivalinn oGt islesitable qomppising aistsp of edrainistering

GRBPRAVY %rdéﬁnt%?%%ﬂnﬁ%%gof F&g?xﬂét‘ a1, 94 Eﬂérhxg@éuwallgnac%e@tab1e

acceptable salts t ention C
cFf8f as the active ingredient in intinate

d T, . . . | . d . . t
B s T Sl oo DA TR ik e SRR B ket
Ph bynenglydenria ma%ia&eﬁds eompridiniea r:jth @fadmd infﬁﬁtelﬁﬁg dbeffteRe dhdigt
t
W b oF Qi 013 &b RN Beconfable sat Mof g

The invention also provides a method of prevention of diabetes in a human

=

demonstrating pre-diabetic hyperglycemia or impaired glucose tolerance comprising a
step of administering an effective prophylactic amount of a compound of Formula @,
or a pharmaceutically acceptable salt thereof.
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intravenous). Thus, the pharmaceutical conpositions of
~ the present invention can be presented as discrete
units suitable for oral adm nistration such as
gwh&§m1cachets or tablets each conta|n|nqjC;?,/USZO04/003968
predeterm ned anmount of the active ingredient.
Further, the conpositions can be presented as a

powdeThe @Serfiba a;ub Eﬁ)vuﬁé} R usObtth d doﬁfﬁouxﬁﬁo@o?ﬁﬁﬂ?f)sér%n
in an aqueous |iquid, as a non-aqueous liquid, "as an

ghamaceufieally acespiably sl thesrol.as 2 85K oidwaPLi n-oi | | qui d

emul Siinvdifiof b bt e lo ARSI Am Ao St |
out above, the conpound resent ed by Formul'a (1),

@harala%a?%@ewt@w sl Ueeoybedbp prophyieoticion dheepputiqegatment
gﬁ,e 5@.@;‘9@%@{ gd by controlled rel ease neans
or

[1Tvery eV|ces The conpositions may be
p r epaFeainisption glso proviges tketuhm{«ﬁ pptratl efdoymulagD, or a
in |
gg%%%?é gfl Cﬁ#%‘hega gget s?l@ éh I'n g’r € 3}19%%5&%01? ﬁf ?‘ﬁeé}gsaurqr% hél bl
ﬂbmonStrmFm-dlabeiwdnee:gtycm@r ireedred glugosenglemdeent s. | n

gener 0S| n ar ni orrriy

and 1 e inketBon SEARDYIde ARG POEBRICH IR IR LY

bhaymiacbuticatlyiaeseptable shit fiekanf,dn the Muﬁtﬂiurdbf@aﬂédlmnﬂfor the

bﬁt hfi Tcg.gggroduct can then be conveniently shaped

PAE"TH sired presentation. Thus, the

p har Megeittdntioh als® FRARCE theRse &ffa JohipSuﬂdbmtmma (IRt 2
clude .a_ pharmaceutically acceptable carrier and_ a

EbamERRCAy App fesalt thereofin the magutaghrefi medigagnent for the
9@9&5&1&@%@@ butich@a 80t ol @gﬁmﬁ;awalaeétefor mula (1),

pharmaceuti cally acceptable salts thereof, can

aI S0 ”Blee 1rlvf‘@rlara@ao PWV&@&thﬁﬁé@ftai ce@pom@mfﬁegnﬂaéasoruan |
- RIFRLOALEQD a&e}:ﬁb&@ﬁh ﬂ{er e th G a ljﬂfer FRGHLd Gl e for thfe

active conpounds. phar maceut | cal conpositions o
prevention pediahetas in ﬁbﬂ@d@ d@xmpmmtmme&:dmwiclhyperabcema@bl e
tion containing a conpound of Fornmul a
%Jilg Eﬁl:og%ﬁ&al%p#a%eutl cally acceptable salt thereof.
The pﬁmrmmeuﬁdstaadi cmnpcrsm@ns efithé pryeedt maentioa mdyde optionally
ex I olid, a es. of solid
SOty of it vl Mmoo gipb SR aeb sl o o
gﬁie@ydemnﬁmﬁts, widele hicM«la a’mmlalemgn@ﬁmﬂ@ &l glybilutde, 16
stearjic es 0 U carriers.are -
%ﬁ“ 51?‘?’6‘% @W%s%@@f@&@%eg% gﬁ’éjﬁ’r%ﬂ‘%‘i peanut
Sdetoheplntide ghbdmuraitdtolifilide, Eéiﬁiﬁild%sca‘i’lﬁutﬂﬁﬁﬁoglﬁqmdone
carriers include  carbon djoxi de and ni trogen.

MW%@Q%@‘%%O@IWF@H@%%@ @F%W%&@emﬁfé@fmm,any
ﬁ&ﬁ?&ﬂhﬁ Bﬁfonﬁh,aétg? Rt bGPt dgB LR é%ﬁ gﬁgmfe'q}lngﬁ gyg?udéor

exanpl e, wat er cols, oils,
glyeasps antpganisty glapcpsv@ge inbibitonsi(ng aagbmesxmglm ¢ibd msuhe

L0 éﬁ%uébs Bk eﬁﬁﬁﬁgrgg% tro%l t%hg r@i&ﬂmﬁz{ ﬁ 2, pgcg%rtz}?zélﬁg )

suspersi ons, el X rs
“gsche Bise; Olsaramﬂwas;' agsnig 4.8 sitwireminey orlistat] bt end thellilek.0Tlks

gclnllﬁ‘bﬁﬂassmd % B uslltlac}nls 383 %zeegén% imrlerlljtllocﬁuI angd nhe dther anti-diabetic

agents or anti-hyperglycemic agents may be administered simultaneously,

ﬁa:j

sequentially or separately.
The term “pharmaceutically acceptable salts” refers to salts prepared from
pharmacentically acceptable non-toxic bases or acids. When the compound of the

present invention is acidic, its corresponding salt can be conveniently prepared from
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bi nders, disintegrating agents, and the |i ke maybe
used to formoral solid preparations such as powders,
capsul es and tablets. Because of their ease of

%ﬂi‘l‘%o@ LshAtion, tablets and capsules are th
referred oral dosage units whereby solid BeT/us2004003968

phar maceutical carriers are enployed. Optionally,

t pirRhculEIyREce Eﬁﬁfc %gn—@kmsﬁé%%? ALHhaRgys gzﬁm% 3sps and organic

nonagueous _tecnni ques et contal

ctposiatts derivse fiom sch impraauic bﬁﬁeﬁay:hide ablrrequan ehdnillynum

CEHMdMu; | t with one or
access Zcr%;‘l/) ng n g?rogp f&tlg gro r(?lllg b Juv aﬁa?eswa&ag’é‘ﬁ mlanganous,
t Rbpssinmn, pedjup.einprang dhedikelsslisc Papicelasly pepferted afo thelhaiohim,

C dent N f owi ng form
P OSSR S SR P 08wt
mhqg-ge;ceuﬂl@ﬂﬁ a@aptable lormmt ndn—ltdtﬁﬂi%eﬁhﬂﬁ@:ﬁltﬁ@iﬁirﬂﬁrﬁr
These

or exci pi
ex ci pi h?& gn m?so?s @e\ élc FIHBYS AN, SF‘?EEWF@ amgggsiguch
w mﬁkai]ymmn@m&bstyﬁtheﬁdhﬂmum QL PANRcaltREPEBeptable
m phosphat.e; granul atii ng

h h di
B BRRRE AR Ry Pagail wll etbec R imediectudio R cxtealon,
Cargming,l betaine, edfietlie, &oniald, BO M%yleﬁn%n&ﬂe@ﬂﬁé %wt@lﬁﬁlﬁg 2~

in or_ac and | ubricating agents,
SeRpBinSydiar cﬂme@m@p G oy atfenedigrine, e
tetiyl:abphotens, RemnsaMdar, 8 Jﬁg' by

e filhnif, £
known {echnlques to delay d|S|n egratlon an
AspoEmylarshe, byyineacthyglieanaing meerphatug, mmmmxpemdm eby

RoBMmGR r8sisy ﬁfo@ﬁlﬂ@ ?uﬂlfets | HEbbPotfrhe %hlﬁggl%[t‘ t i!n%tl}y amine,

exanpl e, atime ay material suc B IRY
W@H@%@B@ﬂfh@%@dyhehkestearate maybe used I n

har d ciiv.e redient is Xe

with g‘ﬁﬂ ?&ﬂert Q@Bﬁﬁﬂd di I#’ruseeﬁ1 v glf‘m Q%F‘?‘ﬁ’l s cogﬁﬁpé’}l%‘lﬁg Sl

carr brosraveniordhylpeépared [ﬂmﬂsmiaﬁhﬁeﬁlicaﬂﬁ Gdadeﬂ;ablla lﬁoﬁ-ﬁfﬂic aaclds ]
Lent 1Is m Xxed, Wt

I the.active |
Waltllgfrlﬂgg)rm% glfcf" %ﬁ]ﬁ?ﬁi‘% 5 lb§(cé Agude, gﬁzmlp Bi a|cet1c
bﬂ%ﬂ@u}f@n@faﬁﬂ%1® barﬂ;ihomlfahb cithi®| ﬁﬁﬂeﬁﬁbﬁ@tﬁmﬁﬁfy ghﬁ:omc,
a m xt ur e of

gﬁgmﬁ%@g’? é ngHa’iﬁ’a’éb% ﬂ%efaré?Pg‘a q%?lgﬁ?:lﬁca malio mapdplied
: ﬂ'leﬁiaﬁﬂtﬂfolﬁa,ﬁﬁhoﬁ@hitﬁd Fﬂﬁ@ﬁ: q{aﬁﬁltﬁénﬁofi}{o@bﬁb%cf Sufthid dﬁgﬁélgﬁ

g%t ng ﬁlabotS t he active I ngredient an
“IgucResplenieadit addhaliey Fegieuleriprefortadone cibinut

%cg%fggﬁzdé lélcﬁfgélcﬂrk}nlcjg%gfgg 7% %]ﬁ)gﬂ:,' i\éff}lh@ %e%jaingﬁtlfomc dod Ktaric

#99Sul ati on i ntended for the oral administration to

huma P RBRE b Q. Lo _about 5g -of
act i \r/IEh a ent, glgon'po&{r? gﬁ‘g oolf&heé)ﬁésggtdﬂ%‘uo? gqrgprglfﬁa
oraaBt o pheenacewticalipaeepiable valt breoB)s MPdcYive

nhieR? ??ﬁmﬁﬂaé“%fﬁ%oage ERISRRET a1 Potgunr b hesearetis
lbgltedﬁets of rdjnvaabso Tthe tom@pdsitioabidlude GoBpositibfs AflabMSor oral,
S PR o b B BRL o SBR oRens Biaoioig, o
mtravenous) administration, as well as administration through inhaling, although the
most suitable route in any given case will depend on the particular host, and nature

and severity of the conditions for which the active ingredient is being administered,

The pharmaceutical compositions may be conveniently presented in unit dosage form
and prepared by any of the methods well known in the art of pharmacy.
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Phar maceuti cal conpositions of the present invention
suitable for parenteral admnistration nay be

prepared as sol utions or suspensions of the active
GPIRRAYSs | N water. A suitable surfactant cghp. FE 004/003968
i ncl uded such as, for exanple, hydroxypropylcel Fos

Di spersions can aI so be prepared in glycerol, |iqui d

pol yet Bl ewemegieyiieel sompmeitiond acterding t hleﬁlmﬁucbﬂbr@pﬁe&rably

FudidoRil for GalPd tdgﬁlggv%l ve can be included to prevent

the detrinmen OWh of m cr oor gani sns.
Phar rmhmlaqtl@althe:mmmmdsloﬁ ESmnﬂa (Ih @r Phiemaditicaly bdch@Ble
f t abl e de steril e aqueous
<ot Mk dor o B B T o fiva fygrediert n mtimate

c edrpiiire W[th 8 phm*ﬁiacdn&cal Balhbﬂacf:&ﬂﬁilg% cSivBfitidn8l ﬂh@ﬂﬁ’a%@&lcal
reparation of such ‘steril

fggmt he Ice gﬁor an
i B e 8 ‘SO HEFo Hiraaydpks owide varetppf foﬁﬁ%‘iﬂ@eﬁdmﬁeon
f thagbrr s asﬂpeq:taedmbﬁ dés@emm&hlmé@ﬁuéﬁ &lgl !n%1 &%ﬁgﬁf&%&l (@6tuding

effectiv d for easy syringabil
pi¥: F‘Wé‘f?‘é @B%@F@ﬁ@mmﬁﬂo%@f ﬂleatﬂselt inveationt dap be

Cpredalnteﬂaﬁl 81s&%telmﬂél§tﬂﬁ$15 £ ofl dadtNAHE, s ﬁgécapsules cachets or

prefer shoul d be preserved agal nst- t
ﬁ]f’ %“Wﬂ"%ﬁs“l P@@Pt%ﬂnw(?ﬂ?@bmgﬁﬁlmve inpgretlicats Further, the

* bagigobiBTR o EpRBloted S 108G R eillos 0% BN AL Ol

di spersi on medium contai ni n Owgrsuspensmn
SfiftaAgicouplqdlas @émgawbn}sdmm as epmmmm @husz@{ BBk

| t abl |
ol B oTlalid BISHE 8 o 1o P HTR AR focfte Dbt ruiebane
dhe eamepaund wrﬂsentﬁdﬂarﬁurmnla(@noﬁlﬁahaﬁnﬁeﬁﬁv’any Sdebptablk Salt

f f I

irab O Bso B Surthisrelhy oyt FTBASE g snglor ey e,

Flgvictre 'Thetchmpasdiique sialyibe p&pﬁaﬂ bpeny 6F the It iphdLy. In
n . transder mal VI ces.. These formul atl ons

f%ﬁer Sguc%l eélfog I0C. g clafio
iy EFaIEa e P PP ALPTEREsHBGARpCistion the peiedngredient
mﬂﬁh@bﬁﬁ&&hﬂ ubnselaitésmnasﬁﬁefea}ebe%sﬁﬁ biderddiiEC 9 Fen\é}aﬁl the

conventional processing nethods. an exanpfe

EPIRDRIGANS 61 ATTRARD hysmgprmy P@Hmbyla%mdmm@g ﬂhv)ﬂdhwhgﬂedxent
wathaigui capitdls ¥Ry dﬁx&&ﬁ.toh& Ear\%xg R 888V 2 ﬁft (()l/ﬁctt {36

1 Om % of the  conmpound, to produce a cre
SPTRYCHER Y?h&l??dfﬂgfoéh%lé@rﬁ@me@ohgpstency Phar rmceutl cal

C oﬁp0$hﬁ§ Qﬁ%h&hat:éﬂt §al' n?éiglﬁo%@ ?&uns mm&?%ﬁ%;?l{? dea

suitable for ‘reca nirstration
E]éqﬁ'ﬁaé‘?unp@lyaicsf&ﬂtab& camer el pezippuad bEFdrivala (Dhexr a1i Xt ur e

Sui t abl e_carri
| ncI udégﬂg%%%ggeg’ aﬁéﬁsﬁf?aﬁ § ogt ﬁéer EF ?T(eﬁ)ﬁf' y
mawtmaih aawptabilélmtsthaﬁaﬁcatnmlsoaﬁ iABYdedgn gitngod | y

72031 PCT/ US2004/ 003968 by
| ré@ aas;ln X1 H%aﬁ BEPTyR othier herapentisalbt astivel” or
-m;hpcmdd&:arrl er(s) followed by chilling and shaping in

nol d arnace jcal caonpositions of this invention
can b aﬁnaf"B‘i‘ ‘f?in%PﬁﬁFl%“SfoﬂnS inivertion dnletiviaphemagtitivally

ﬁceﬁtatﬂéi H]Jd‘sbﬁlhf Rhh@RidnAnfafildh oMPSin PO lila (ﬁ'
pchaannaceutlcally acceptable salt thereof.

The pharmaceutical carrier employed can be, for example, a solid, liquid, or
gas. Exarples of solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar,

pectin, acacia, magnesium stearate, and stearic acid. Examples of liquid carriers are
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described in, for exanple, 1) Particulate Interactions
in Dry Powder Formul ations for |Inhalation. Xian Zeng
et al, 2000, Taylor and Francis, 2) Pharnaceuti cal

dhadodbd0  Aer osol Technol oev, Anthony Hicke,
Marcel Dekker, 3) Respiratory Drug Delivery’ﬁi‘g-'ég({%%!)%%g

Editor: P.R Byron, CRC Press. In addition to the
QPR bORRILE A O IGLEH BB B IRGAULGA

conEosLtL ns descr ove na
apppoptipHdesndyigogen. nore additional carrier

i ngr edy S LEuent s uffers, flavorin

agent giu ig Phaer %Q CIpeoLs ogtowgosaﬁfé'%s?’lytcl‘ﬁ”é% rs,

| pharinecentics] mpdlemy\bﬁtempkﬂecl.i Fm::mﬁhﬁlg, vedidr] gloadls) %ﬁ%&)cohols,
a . | ke Furt her nor.e, ot her juvants can, be

Dy E el e o TPl s o e S e S Tomoral
bligudpreparsives suheis depesiais Rilieits andFIGHOR; WhilB Sarriers such as

cqntai ning a_conmpound of  For a (1), or .

o R it SRR ns o Soct bus smisining sy hbdemie
phiedas, diirteprARg@agentQ bnd the liké fha$ BOGRAYE B ok f'sBlid preparations
Gengral | dosage | evel s on the order of from abou

G fRer

oCaRIgER and faistsy Resaese ofb their eqns of Rdmindgtration; tablets
i cupsafes brelihe frBRrrkd 831 &&Q%e Wiits WABreRP Q&iﬁ'ﬂh&qﬁ%@ﬁtﬁgﬁ cagiers
conditions, or alternatively about O.5ng to about a&
pEF emBleyeda tOniepallysipbletsgpay bexcanisd by stendapdaqueousey nbeaqueous
ekémedueyel y treated by the adnministration of from
about” 0.01 to 100ng of the conpound per kil ogram of
body Wkiablst coptainingte compesitionraf #tis inséntion alrylbe pBepared byo

. ati d
aRRUphesdiOn ?ﬁ%?la%# gﬂ'ﬂ%nw wittfdie o &Ifoll‘g acl%gﬁsgrirysiéﬁg ibnts or

however, e 'specrfic dose Teve
diuveels| Gempratsed tabletsandy bedeerara bypompeessiag, i@t Yuigible
f

[ ' i .t he age, ,bady.wei ght, gener al
BAchemb Bt b, S aARY R I 4 RIS Gt
a@ﬁbm;]srmﬁmd with 2 b'm]tcicer, mbﬁ?_m; freek @mentgiuwﬁce @aﬂ@blrcﬁéﬂepdmg

nd .t severity.o e disease in the partjcular,
ol SE U lcloict s G o meuby owsranls, thor dilqpts
ncessshioith dattinatel WARIRMIIE, BOGsS 81tiBmiIRSBAE of fodium
tpgl s.invention can_be adninistered at subthérapeutic
I ?5}5’1&@';?1

VRPEesTpRng ard disintegrang agentsi O peamnin ol sterch, or alginic
STCIGENE BB, R BEHrkLO Brarch 1 SR AURSS a0 1nbRLAUL Bpdnly) for

may ex it .advantageous properties conpare
gk - PR RSIUR fledtaieotienric acig or tede. | Theuahletainey be nudohted or

' Mk | . CQ nds. of.
ey L RO PPV Bliqutd o JBR0 Hlobl iR AP bioR i e
asiseintestira (ractipast itreuaby speqviidestt Sustninédy hation seercongn tifmet Fon

= , Xi I -19 WO 2004/ 07203171 ..

B R S B N e P s p bt st
glayboveedl evel s (e.g. in C57BL/6J mice), or other

advan har macol ogi cal. properties, conpared to
knpm%@%ﬁ? SEBES: FH@R?F&%': srmixed with an ssrhaphid)
titocnt, iforoxadiple/caldilif cLb6RI) bAlSiudiphbehal A kA1) If 86k Batin
capsules, the active ingredient is mixed with water or an oil medium, for example,

peanut oil, liquid paraffin or olive oil. Molded tablets may be made by molding in a

suitable machine, a mixture of the powdered compound moistened with an inert liquid
diluent. Each tablet preferably contains from about 0.05mg to about 5g of the active

ingredient and each cachet or capsule preferably containing from about 0.05mg to
about 5g of the active ingredient.
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prepared following the protocol illustrated in Schene
1 below SCHEME 1 R7 2 RLR I RR R4 | (I O U H2N
(Czym(C26 ~~TtCH2)m~cHO\ VR4 + R17 1 \ | e CH

\woztmafdnbsl\ | N RS ORs / 0O Rs OI\J RRBI ’
B Il wherein Q T, RR6, mand A are as desggﬁgﬁg%mm

above and R' i is Co4a| kyl. The al dehydes H and
phenyl | B exaneple, @i famnudstiongniendsd Fox tag @alegmigstitohliy humans

t ec'h May baplie e 86 o) ﬁﬁéjfol abolt r??%?ﬁcﬁg'e H?é %oﬁg&XWded with an

ques. When represe S an
h@%Pé‘?Pélaﬁe@ﬁﬁﬁ?Wemmtng Qfmymbempienqdavkewh toyy vm fiBey otk 5

r| a Jetra ron
1 S38bi20 plSen: JAGEINREATRLS (Tl Rsiee Y P CERRBRL gontan
V\]Pqt‘f’ieqﬂtf@rfpmm&mgmabouta?&g o thel abumnggdiegﬂ typlchlly BSﬁlﬁLtﬁ'SOmg,
BAX Y. [ ri e.g. acetic
CIERE SDu sBmE DRSO De Hibive RbiE vEpotie
triet ﬁﬁnmwcalabmpemhm dfthegirééenttnb%nﬁ@l{ Mﬁﬂa@le@s‘ﬂ fArenMeal
dﬁﬁﬁx@lﬁtﬂ' E(Saa¥b IV rra ared thr ou% t he
condensati on- of pﬁeparg ?&rlmféﬁ%‘( B8 A1 Yhe godEs cqmppounds
|mwateenAeu1¢ablﬂnrﬁﬁm&an baﬁlel,udmbh @ssfcﬁleﬂ%jﬂ@' ne, in
D Deschenes et al.

d ef
G ceTliis: ofPertiGin ot alep by eepEod il corthaliquid

polyettyné giycdlé, ahd eriARRE MRS £in 15
4al k‘i?ﬂ%ﬁj’? ggaer ated, at - 7§C in dﬂfsolr‘j&rg{?r r'rfldJrE:S(e{%”’nq’e cale

Ry thyent the detsinegtal giopthplispigworsanigms. | i t hi um
d' | SOPLARYéATEL %emﬁ&:‘{h&i’)@ opﬁg l%gech@ﬂw et{olﬁ sutal;e%fog InJ%ta%Te

6- unsat ur at ed ester T. everil n
1‘9%@0 ludoygieril amomﬁp@ahopﬁmdlmmms Ela“fjmrmcﬁne,etﬁe tmnptgmons

o CO bet
0 Ao of RO PO P Bl Seblrapenni ioiRisbiaf bisfen

&lsrilodnigetatle spbutipss PRAJiseysiéye. &Dﬂﬂ@ﬁ&ﬁﬂh@\ﬂlﬁhﬂjectable form must
of V\/n

SESEAR ATFRL AAED g PR S, sty

eemplisiticonmustde gtabboinslm!he &uﬂl}ﬁeﬁd cﬁdnanufacmre and storage; thus,

R S L L R S

plmb@elmtew and; emgi. Zﬂle%%%{ 62 A20RIntAe Tl pRN P3P 68
vél tech C PDF/reS| ns/ ps_car bodum de. pdf
&R‘““ v ‘H?FF‘AF 1ROLyPE (o glvsefiob aropyieae glyFolsndr

Ehlltnj( polﬁ?ﬁhylér&rgnyo@)), vég@tagle‘éﬁs Cah@%mtaﬂ_ﬂ% Snik QPR Of
For mjflhan'rga{cg&tl cr(]mg)%smogs of tﬁ/e I}reseentzgxlfjetntion Ic:asju be gidfo;n? suitable
for topical use such as, for example, an aerosol, cream, ointment, lotion, dusting
powder, or the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations may be prepared, utilizing a compound of
Formula (), or a pharmaceutically acceptable salt thereof, via conventional
processing methods. As an example, a cream or ointment is prepared by admixing
- hydrophilic material and water, together with about 5wt% to about 10wt% of the
compound, to produce a cream or ointment having a desired consistency.
Pharmaceutical compositions of this invention can be in a form suitable for
rectal administration wherein the carrier is a solid. It is preferable that the mixture
forms unit dose suppositories. Suitable carriers include cocoa butter and other

materials commonly used in the art. The suppositories may be conveniently formed
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Schene 2 below SCHEME2 Q' (\RZ RR R R z R3 R4 VI
HZN~ 1 tCHOW tC 2)m~ 7 (Cz)mR3 4 + OGHN\ VR3 O
RS R6" Y6 VIIIl RBIb IRVII wherein Q T, R -R6 and

escri bed above, V is CO2R11 or E‘FIKP
ﬁfg&ﬁ“@oghl oro, bronob, iodo, or -OSOZRlZ;Ov(ﬁ) elsgdofﬂ?%s

is as described above and R12 is G .aalkyl,

RNk YinS WSl : ' fl uor 0
o i i Wi fho el o RS B [P Pend w
eQYlling and shapiag éommids.ci al |y avail able or are readily

r epargg il 1. i.ques. .These. al kylatin
g_g e ﬁt s may lg{(le]&? g%%ﬁh%‘%ﬁ ﬂgﬁ gwelgfomhgmc% flo’f% Em%ble for
pRkaed adseinistation; Gechddminigteation atue be @t formstiud iufilizing carriers
BRI, B dbBolls  PaeuaB oG SRS Ty p S ORIt for
dihalationy XjaR, Zelig ¢Bil, 2000, Taylt amd FranddD29 0h5828R)ical Inhalation

LV e a-carbapjon of enyl acetic ester
Sief $ent8loks, Anthord 55 a8 e hekipead Bspblictons g
d&ﬁg@ysﬂﬁm,E&ﬁntﬂRhBﬁﬁLHﬂﬂﬁPﬂkﬂg;2y|gg'ygégg1d$0g$j
Snyder,_et..al.. J. Og. Chem. 1994, 59, - 7),
can bd 3‘?%‘?%?&? %VGI%FHWB%?%W&%%%%@RWM
mmiﬁémak'sﬁﬁe@ibobbﬁl&?incﬁ;i&,%%ppr%ﬂ?a{t@f)hﬁgr mF:x%raddiEi 1
exanpl e, _sodi um hydroxi de in aqueous net hanol at g&
EEeF Ifegienis suchs lonss Buerp.laxgringagsntsdenders, burfibhective
@Bl Xiitkefierd Qbhoadk | JresBRMHNE éﬁgﬂgﬁa %ﬁt‘y-o*\fdglps) and e.hH( .
eteroaronatic amnes V using a vdriety of ‘coupll
% TR gthesadinvapls pynheringudndde renderdthe fronidativmizetonic with
e sadrens i e 1N et hyl formani de a C
Eé or T pr esig%?getaizr\%ﬁe%r oc eg ﬁgrﬂéég,% cgeigming 4 comp_oflm_{ of Formula
195 PhivieEice bt asedptablosa DB e nﬁy/alns be @Zfdpﬁaléd inpdRiep ol
j from Argonaut Technol ogies, Inc.,
gg‘ggé@%h%?pk@l ifornia), to give amides (lb). -21 WO
2004/ Gorodly, &ETdsR00t 00381680 Hdie a%ﬁﬁpﬁ%ﬁgjtkgftcf Eda,&pul a
tric carhon atom which interlinks
ey AT R 0 6 el B mitenh g ha sepveriadicated
@udisivns ion lignaiviiyabait0.5mgto aE@lﬁQOE'?élﬁﬁtiéﬂtﬁ:Qrda | o
o\ Egiog the preferred stereoconfiguration at the
asy‘%'rré{jlral otes lgg}hfer cpive }f;gqated by the administration of from about 0.01
to 100mg of the compound per kilogram of body weight per day, or alternatively
about 0.5mg to about 7g per patient per day.

It is understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors including the age, body weight, general health,
sex, diet, time of administration, route of administration, rate of excretion, drug
combination and the severity of the disease in the particular diabetic patient
undergoing therapy. Further, it is understood that the compounds and salts thereof of
this invention can be administered at subtherapeutic levels prophylactically in
anticipation of a hyperglycemic condition.

The compounds of Formula (1) may exhibit advantageous properties compared
to known glucokinase activators, e.g. as illustrated in the assays described herein, In
particular compounds of the invention may exhibit improved values for K, Vinu,

ECsp, maximum activation {glucose concentration = SmM), and/or maximum blood
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If one desires to isolate the pure (R)- or

(S)-stereoi soners of the conpound of Formula (Ib), it

is possible to resolve a racemc nmixture of the chiral
%ﬁﬂzh:ﬁ acid precursor VIII by any conve

chem cal neans and then condense the enantio E:rgﬂ%mmos%s

carboxylic acids with an amne of fornula V using a

I ls t B

SFRAR R, o £ A Mool Mok D P P RO AR Ao IR

efivantdgems phaiadelngicad pdwﬁrtwatcpmgar(eé toknofvoIGK. acdtvatese, F.
T. Bizzarro et al. WD 00/58293) to generate a m xture

of di astereoi sonmeric imdes that are separabl e by any
met hod, e.g. colum chromat ography

o ol WG B B oo S B s

el Satbwing the pfoedcol lasteaktdddn Sohdmsl beloenpl oyi ng a

reagent that mnimses r ' ion of the chiral
centre, e.g. SEEMA

benzot rirdzol - 1- yl oxyt gl s(gyrrol i di no) phospgonigm

hexa or ophosphat e X Coste et_al ot Tetr a
Let t\_ %1090, 31, 205 2 to furnﬁ\s?\eenant
or ) - dii des of Forpul a (1B%N~/A rnativ

racemae. m xture of a of For ful a? Ib) E3n be
separat &P by neans of ch gal hi gﬁ\pef’ flormancejhi iy
chr orrat’ogr aphy €mpl gHag~a thiTTar stati

whi any’be purchase g for exanpl g,
Gp al ¢ ndustri &5, 1d, E)\;{okyo Japan.®FFu 6the
det aigé s fB@r t he prepa'l?‘atl of the compounfis of?
For nul qund in the exa | es

:
of | FoPREPE Q. Rinli B & SIS0 g1 005> 3 T g oaHDL
|1 br a@h@ﬁa&%&rﬂ %hmaeaﬁaéeﬁe%&d;m Jsfe;s ﬁrmbﬁnémﬁa@ly

1,000, conpounds and nbre preferably 10 to

@w#@bl@ ot erea¢adily prenprad psipg lﬂwﬁlﬁmlwmubs bWhen @gemsymb én
h
(9){0%%58 eté}x g%%nff%a;r%le r IEJSeh% ﬁi&%ﬁ!ﬁrﬁ%gtgﬁf @ac

by nul t'i 0Li ng eit
K@i’muinsldﬁamolasamlal d’ephh@eord%m 33% 1329-33MgInghiscedtiom 1 is

SOl Sabdfo PRl e ol B 1 Sl B sl org
i:arh@tyl‘ho aaﬂ agityduﬂa e. gd mcaeﬁ]b ﬁnhyﬂtr’léﬁ' andl: tritarg mﬁnﬂ;bga:ts t,(e: ggg A g.
(R e, PR N BT 08 e SO S o 2 1P i B8 b pred
tHieughys dvpaérsatin dfhpandqmn@@hﬁ dgamﬁ) nRler ik trfluddce®f aBine
Figeh i SubbaRosbrEE e o O e
kmhl alﬁ@fefdc? | il fBU Recaridon OF 1 gﬂaxg%%ﬂc &g éﬁﬁgkh’o;d 8.

for cleavin he reéesul tlng pr ot ect erivativ
gilkpdh genemed 4t —V@CQI@OW @mmel tem@wdrmmmmm bajene.g.

Iﬁﬁﬁ}ﬁé@s&@l (EY} i tect §3wgt§}35tf) anl ‘o, a’cura{eé{ester

W.ISeyerinndt ar. S]bérﬁ.n&& IQHS,V\I MNK,O—«Q}T'PG) i thiyobe sapomﬂed using, for
example, sodium hydroxide (W. L. Corbett et al., WO 01/44216), to produce IV.

The a,f-unsaturated carboxylic acids IV may be condensed with
heteroaromatic amines V, many of which are commercially available, using a variety .
of coupling conditions, e.g. polymer supported carbodiimide-1-hydroxybenzotriazole
in N,N-dimethylformamide at 20°C {for representative procedures, see
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Any novel internedi ates as defined above are al so

i ncluded within the scope of the invention. According
to a further aspect of the invention there is provided
v mpeund of Fornula (1V) and the use of s

conmpounds in the synthesis of K activators: %’%004’83%8
(CH2)mMOH . RS IVR6 wherein Q R, R, R5, R6, mand

ﬁuﬁﬂﬁwﬂ%rgi@@ﬁkbﬁﬂﬂ)ﬁlfb&mﬁ § lmlbadl{nil)ie pdfanafaemaexé from
conmpounds of fornula ho e V\he:ag Qis

ArgoBpt ARSIPLBIEE AT Fosgem 'an en; RS is

S02 RSThe% RIRESimuld @b) fb‘ziﬂb@ﬁﬁ&b bﬁ%e t@t@d@@%alukyl
group, . 5cycl oal kyl group or a 4-6-nenbered

Wc group; RO and R10 are independently
Codal kyl , provided that Jegy@pg R 0 are not both
hydrogen; mis O; and Aindicates that the double bond
has PEE) confi gut'at j8dn. According to ® t her
aspe the inve there i@ perovide compound
of I\? (VI I) such c unds in
[

the &yt s of GKcdgt i 7 3 WO gdQ4/ 072031
PCT/ us?zdo4/ 003968 Rt QH R5 O\ R6 Vil
wherein. Q R.._R2, s descyi bHd
Formula (1). Preffertedconpounds of f a Vﬁ“ 1) 4
are Se Mher eigh: 0 RS o

R® RE Vil R® b

RS VII

wherein Q, T, R*-R® and m are as described above, V is CO;R'! or
CO,CH,Ph, and X is chloro, bromo, iodo, or -OS()2R12; wherein R!! is as described
above and R* is Cy.4alkyl, optionally substituted with one or more fluorines, or
optionally substituted aryl.

The halides and sulfonate esters VI are commercially available or are readily
prepared using known techniques. These alkylating agents may be reacted with the
dianions of the phenylacetic acids VII, generated at —78°C in tetrahydrofuran with =2
equivalents of a strong base, such as lithivm diisopropylamide, to generate VIII
directly (F. T. Bizzarro et al., WO 00/58293). Alternatively, the a-carbanion of
phenylacetic ester VII, generated at —78°C in tetrahydrofuran by a strong base, such
as lithium bis(trimethylsilyl)amide (L. Snyder et al., J. Org. Chem. 1994, 59, 7033~
7037), can be alkylated by VI to give a-substituted esters. Saponification of these
esters, employing, for example, sodium hydroxide in aqueous methanol at 20°C to
reflux, leads to the carboxylic acids VIIL

The carboxylic acids VIII may be condensed with heteroaromatic amines V
using a variety of coupling conditions, e.g. polymer supported carbodiimide-1- '
hydroxybenzotriazole in N,N-dimethylformamide at 20°C (for representative
procedures, see http://www.argotech.com/PDF/resins/ps_carbodiimide.pdf and
available from Argonaut Technologies, Inc., Foster City, California), to give amides

(Tb).
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Qis 4-tetrahydropyranyl; Rl and R2 are hydrogen; R5
is SO2R8, or SO02NROR10; R6 is hydrogen; R8 is a
C3. 5cycl oal kyl group or a 4-6-nenbered heterocyclic

: and R10 are independently Caaal kyl, '
?ﬂg?ﬁggﬁgﬂd R10 are not both hydrogen; and &;Sggﬁ&ﬂﬁ%mm
preferences for the various substituent groups in the
c onpouRescogfpoutbofifiiaeala (Ib)pasanchsyivhktrip caben aism which

d oy d f, JF I ). .
SERAT e SR0Y Cart By bfert ARR R, P s Pin Bobrekideptpin o
t hwgwlaveesvifi thisdnventiod, e frsfepat Sdreqids figuiaiionrad tHReGsjrdmeric

f 2y aspect of the invention there is also provided
5&%P?§H$§thiazol-2-y|anine or an am de or acid

addi t i onsddsires th @dofd the piire PRY- bt (IYstfedisdthers dTYR YohPBund of
pLovi des .t he antqgs aqﬂ acid addition salts of this
c ?FB’&?%@ » I ROSHPIE 0P ve aere g Qfdhg dhipl ereb o esid
f pretrsbr Wby @ lcBidthoraNeheHi@idHeSnsaal #fen cotfehsht dS
include, faqr exanple, acetic, trifluoroacetic,

bEHDRORILS fareseryec aqulsyoith e amipeeffpmpuly Viusimga reagent thet causes

ehdpd pibRlthdepiiion. IRREY &F HIGHER] toem VIR NrGe condensed with a
hydrobrom ¢, hydrochloric, hydrofluoric 1sethionic,

| e} exazofidmane denigafive (seardprdustange, F. FeBirarrssellal. oRO@0/58293)
MdGeferatd b bfikifre Mfa&oisgﬁgﬁgﬁhg&lt{f&t aﬂahs%%ﬂg@% ‘Jﬁ an .
ol Uenesul TONi & aci d,

succinic, sulfuric, tartaric, p-
t onFertions mepthadee. g dobmuriw amatographiyy HpdroTyeis o thegues itrfides

A O T e

HERresseioanipesVs8nplGyifig aisrgnhthatialnifisyd moénneativh ! e chiral
I ' r pedi.at.es for .the nt hesi s of
b s BTN o G e St rorontines

dEtCostatay ks Temﬂzemcietrblsf%,fﬂ, PJ(SS?»l.’ZDS), folfarnih ?ﬁmﬂog@ltei(g)_ QF
therapeuti.c tr of, hypergl ycem a and type |l

I ERRE S Sornb T erain Y e P e e of Paroe
t(th) cpabestharami dy Rdhey Ut cRRA highdetBAnares ligdld birofdMopraphy

sePﬂeii f.i cat i,g{), are herein _incorporated by reference as
i ORI & SRRl Ttetienrry nhats which qa8 ke misichass Serms for skanypleind

IDidey CHetalohindi36Hes,a1t8,0dk9o,a8pdnnNCOr por at ed by

reference herein as fully set forth. Materials and

nmet hod&rthr delailiaie the @zeperation ofibe eomipnunds ofiftprimlagl) @ENMovnd
@gﬂ{e%ﬁfm}@g{stem at 100W Colum chromat ography was
carried out on SiQ2 (40-63 nesh) unless specified

ot her khg eompqugiapidarmulaéh maypbe prepawd einplyay ancomprend f

R EE LRI Ring WP 1AQS, R e%p% 5 to 1,000, compounds and more
preferably 10 to 100 compounds of Formula (). Compound libraries may be prepared

by a combinatorial “split and mix” approach or by multiple paraliel synthesis using
either solution or solid phase chemisiry, using procedures known to those skilled in
the art.

During the synthesis of the compounds of Formula (I), labile finctional groups
in the intermediate compounds, e.g. hydroxy, carboxy and amino groups, may be
protected. The protecting groups may be removed at any stage in the synthesis of the
compounds of Formula (I) or may be present on the final compound of Formula ®.

A comprehensive discussion of the ways in which various labile functional groups

may be protected and methods for cleaving the resulting protected derivatives is given
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Symmetry 3.5,u CGs colum (2.1 x 30.0mm flowrate =

0.8nmL/mn) eluting with a (5% MeCN in H20) - MeCN

sol ution containing 0.1% HCO2H over, 6mn and uv

6 b2t 220nm  Gradi ent i nformation:

1009 ?’5% MeCN in H20): 1.2-3.8nmin: Ranp up 8’8%?%%(’%9“8

MeCN in H20)-90% McCN;, 3.8-4.4nin: Hold at 10% (5%

d\/Ef@f\le}taﬁlﬂré? @)oté%ﬁvé éﬁ%ﬁi}k infOrgasic Dk . @Redn® addPYM.
Return to 100% ( % MeCN i n H20) .

Wléﬁsh@&’ﬁ WWeWE?ﬁ@W@% MercYent 2 updtios, u Gis col umm (2.0

x 10. QP RovEll il cdlafos ad deiel ThVe arEAisd inbYddl wikhif te3¥bpe

MeCN in H20)-MeCN solution (4:1 to 1:4) containing

o the pyentioRH over 2.95min, & enploying diode array

det eCAchf?ng%‘g ﬁﬂéﬁéf 599& %Hh% ﬁx%u&%&e MeibpidSd A\cisbuBd of

obtai'n I'ng an el ectrospray Ionisation
E;mmukadN)mné ithelvse of shleh puspanndeintEsyynthesis oFK pelatorye
ion (ES) node. Atnospheri g{__{PressQre Chemi cal
| oni sation (APCl) spectr bt ai ned on a

Fi nni ganMat  SSQ 7000C i nst et . The synt heses of the
- follow ng conmpounds have eeﬁ! reported previously:

2- Ami no- 5-chl oro-4- net hyl tiaZol e: S. Kyoichi et al.

EP 412404; 2-Am no-5-forny (%léazol e: M D. Frishberg
US Patent No. 4,225,719; 5 Jmo [I,2,4]thiadi azol e
hydrochl oride: Y. Yoshida et &l . Bioorg. Med. Chem
2000, 8,2317-2335; 2-Chl oronet hydthi ophene: G
Norcini et al. US Patent K& 57 76-9%3; Ethyl
(4- mer capt ophenyl ) acet at Gadjent Ger. Ofen.
2442979; Ethyl 4- (rret ] Henyl ) acetate: M
Kiuchi et al. J. Che 2000, 43, 2946- 2961,

Et hyl (4-propy|su|fany| pheRYl)acetate: N. P. Buu-Hoi
et al. Chim Yher. 1967, 2, 39-48; Ethyl

(4[123 rj l .- ) acet i et
st B RA RO, R bl R o Bespnion Sl

(4 [ reredid dom gﬁﬂﬂs -off fafnR REIY) Qr@%&@%ﬁerem'25 I WO

2004/ 072031 PCT/ US2004/ 003968 M Artico at al. Eur.
T. ME&Yis 4issh ydmgtznré? 219-228; (3-Fl uor o- 4-

met h)ﬁlsaﬂtha @gggﬂ)acetl c acid: L. B. Snyder and Z
Zheng V\D 00 ! | odonet hyl t et rahydropyran: D. J.
Ander&omSQIRatl)rS /30670; 4- | odot et rahydr opyr an:
Heubeys Onen J Chem Soc. 1952, 910-913; Met hyl
(3- ‘gﬁrgﬁ1 %’t hyl sul f anyl phenyl ) acetate: F. T.

Bi zz& riva €i3adltyl gfip, 07,5682 kyl/etoy br a 4—6-membered
ttert but oxycar bonyl net hyl benzoate: F. Agnelli and G

BRI GIFI%BRER Tetrahedron Lett. 1998, 39, 8807-8810;
( 4- MChatl R frammdbperadull thaaikhl) poeidbt tacktnd R Femakiboth
et. al. JP 54079247; (3R)-3-(Tosyl oxy)tetrahydrofuran:

YXdrogsth i de et al . Tetrahedron Lett. 2001, 42,
878118788 and 3S) - 3- (Tosyl oxy) tetrahydrofuran: F. J. A
Hundscheid et al. Tetrahedron 1987, 43, 5073-5088;

3- ( Tdsipdisglps Biridhedublabonghasihe (E)gonfiguraiiyg.  Chem

:-1 2 ?)3;' ACC &(%’?g&g a%l%‘ﬁfér aép@t 0% if%ﬁor?ﬁgg'lgﬁja%ﬁega }fé’mpomld of

Formula (VIO) and the use of such compounds in the synthesis of GK activators:
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purchased from Maybridge (Tintagel, UK). Abbreviations
and acronyns: Ac: Acetyl; i-Am |sopentyl; ATP:
Adenosine 5'-triphosphate; BOP:

ol -1 -yl oxytris(di methyl am no) phosp
I@é}:‘a?’%%phosphat e; n-Bu: n-Butyl; t-Bu: teﬁ%gﬁ?ﬂwmoms
Bz: Benzoyl; dba: dibenz 1I | dengacet one; DI PEA:

NN- Di i sopr opyI et hyl am ne;R DMAGR®N, N-
Di et byl acet am de; DME: met hoxyet hane; DMF:
N, N- Di et hyl f or mam de;
1,3-Dinethyl -3,4,5,6-tetrahydro-2(1 R)-pyrinm di none;
DMSO.  Di net hyl sul f oxi de; DPEPhos:
Bi s(2-di phenyl phosphi nopH@&Hhig)p et her; EDCI: 1-(3-
Di net hyl am nopr opyl ) - 3- et hyl ¢ar.bodi i m de
hydrochl oride; Et: Ethyl; FA |Fold activation, &

- A ucokinase; Ae: ducoses. GBR_GJaidose- 6- phosphat e;
&PDH:  d ucose- 6-phos dehyldr ogenase; GST- XK
G utathione S-transferz @ ucgki nase fusion protein;
HATU. O (7- Azabenzoﬁlaz -1-yl)-N, N, N, N-

‘tetranet hyl uroni um hexaf Ig$o ropgﬁi‘phat e;
1- Hydr oxybenzotri azol e; IH: exane; i - Pr

| soprwimrtin Q, RA: R RE,RE laml ﬂ:l drs Me@@iﬂe& mrdlarmthlhll@)S

lél g:%?%ﬁ@#%‘%é?@ﬂn%o% %NI%E ereWp Mel ti ng

poi ntQ is\NAkathdro M;cot i nami de adem ne di nucl eoti de

phosglpamg Lr auced) NBS: N-Bronosucci ni m de; Ph:

Phen WP 'supported; RF: Retention factor;
RT: Fie“tlgsobmgnmtsm%l% Retention tine with Method A
RTB: Reteniion time with Method B; RP-HPLC. Reverse
phas et Hf Yfk‘bgﬁnf ormance |iquid chromatography, TBA-OX:

Tetr amg : Bh ) 5\5}1’@@4—5 @&é@é&?&%ﬂ grfufcl d;

TFAA: ri uoroace I ¢ anh
FI uor]%l‘@nﬂl P\Fﬂdﬁmnﬂm%m treonvided thiatiRY and R are not both
phosphat e; THF: Tetrahydrofuran. 26 WO
0’72031 PCT/ US2004/ 003968 Preparation 1: (E
- 2 (411%& hanesul fonyl phenyl ) - 3-t hi ophen-3-ylacrylic

aci d re. of

3-t hi opl?eneglgcr g))]("gl eaﬁm'és F? oupssin By ppoupdp of
Fceiélhhn €30 Iagcbﬁg(/llﬂp ey ld&mﬁséd dboes fofl tHeZompGunds 5|f Evals (7).
an j i di ne nL) .was
heat SaB it eomirbm AR 0P R hDjnckigh obes Ssbinei g,
tthreﬁ’hMﬁmsas decanted off fromthe oily solid that had

settle { the bottomof the reaction vessel. This
sol i d\ﬁﬁﬁ@“ﬁé? pfirihshasmed of thearyentipnibare éoaleo pravideds-Onc

%&%%oéﬁéﬂ(ﬁ%gﬁ?‘)?a@ﬁﬂﬁ@ BiSacRDARRIARR Ao ChaGrtlctiat RET
invention provides the amides and acid addition salts of this compound. Suitable acid
addition salts include those formed with inorganic and organic acids. Such acids
melude, for example, acetic, triflucroacetic, benzenesulfonic, benzoic,
camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic,
hydrochloric, hydrofluoric isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic acid, triflic and the like. Particularly preferred are the
hydrohalide salts especially the hydrochloride. The amides and acid addition salts of
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. . : 60nL) .,
conmbi ned organic |layers were washed with H20 (
bef ore bei ng shaken with saturated aqueous Na2CO3
(100M). The resulting enulsion was filtered through

' [ furt by j 5}
Jje organic | ayer was extracted o dNoososs
S?B@g?gg aqueous Na2C33 (2 x 100OrL). The combi neg

aqueous | ayers were washed with Et20 (80m), before
égiq@g)ﬂliﬁmli%esﬂadme hray by hsofidlab itermiadiaarefing dynmagd ok i ed

i jMst th Hto 4. Th of f-white
S R PR med Pt it 0k buaieriop gmee e of
whet ih the@pphytedtiaby therdpduticl irbAmbrtion R&}eﬁy&eﬁiﬁa bkt ﬂﬁxse 1I diabetes.
corrpogﬁ%'blm léﬁeES = 634.2 [ 2\ ]1+. Severamotﬁr‘laetrion
acryl ¢ Paci GLoRe 1“5?]&»3’&%% Uporieiies patpnts pnd préent app
pitgden itds speeification)] 46 BeleiRONBEIISAL] BFreRience as if each individual
ZL- t hanesul f I)gagﬁnyl_)_acet ic.acid wth the .
Bl o Eate SRt et egadeo bs insemoriesdy | n
Rfears Atrerns fullyldBtgn] Prep Structure Name no/z S / s

[ - - 3-t hi ophen-
i 2\ OH (B-2-(4-Methanesul fonyl phenyl)-3-t
634.1 o 2-ylacrylic acid [ 2MtNH4] oi ODSO 3 off

fisiidkediold - 2- (4- 310.1 O .
M%etl{anesf on)e/l Bhenyl Jacrylicacid [ MENH4] So O -27 WO
%6%7%’? e84 O15(Nere Ba GO O BITGEM Hxploter\syShin at 100W. Column

Rmiod rifRAIRAERH LD B0V ) RRE oo Hirfise

[ Mt
1S b aremetinebourlosing pivariyd mpys Mithd 84§ a0

s A B S e 4y B g g g i
(WBtNgTN lni Bipble MeZN/dol v ybitsinigiod o MO sher 6min and UV
detection at 220nm. Gradient information: 0.0-1.2min: 100% (5% MeCN in H,0),
1.2-3.8min: Ramp up to 10% (5% MeCN in H,0)-90% MeCN; 3.8-4.4min: Hold at
10% (5% MeCN in H,0)-90% MeCN; 4.4-5.5min: Ramp up to 100% MeCN; 5.5—
6.0min: Return to 100% (5% MeCN in Hz0). Method B: Phenomenex Mercury Luna
34 Cys columm (2.0 x 10.0mm, flow rate = 1.5mI/min), eluting with a (5% MeCN in
H;0)-MeCN solution (4:1 to 1:4) containing 0.1% HCO,H over 2.95min, &
employing diode array detection. The mass spectra for both Methods A and B were
obtained employing an electrospray jonisation soutce in either the positive (ES") ion
or negative ion (ES”) mode. Atmospheric Pressure Chemical Tonisation (APCI)
spectra were obtained on a FinniganMat SSQ 7000C instrument. The syntheses of the
following compounds have been reported previously: 2-Amino-5-chloro-4-
methylthiazole: 8. Kyoichi et al. EP 412404; 2-Amj110—5-fonﬁy1thiazole: M. D,
Frishberg US Patent No. 4,225,719; 5-Amino-[1,2,4]thiadiazole hydrochloride: Y.
| Yoshida et al. Bioorg. Med. Chem. 2000, 8, 2317-2335; 2-Chloromethylthiophene: G.
Noreini et al. US Patent No. 5,716,943; Ethyl (4-mercaptophenyl)acetate: F. Gadient
Ger. Offen. 2442979; Ethyl 4~(methylsulfanylphenyl)acetate: M. Kiuchi et al. J Med.
Chem. 2000, 43, 2946-2961; Ethyl (4-propylsulfanylphenyl)acetate: N. P. Buu-Hoi et
al. Chim. Ther. 1967, 2, 39-48; Ethyl (4-[1,2,3]triazol-1-ylphenyl)acetate: G. Biagi et
al. Farmaco Ed. Sci. 1988, 43, 59761 1; Ethyl (4-[1,2,4}triazol-1-ylphenyDacetate:
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O/ 0~50 O i 7 (E)-3-(5-Chlorothi ophen-2-yl)-2-(4-
360. 0 OH net hanesul fonyl phenyl )acrylic acid [ MNH4] +
O-s, ON 8 CH

{ t hanesul fonyl phenyl) - 3-t hi azol - 5- 21010, 503068
ﬁ%@yf’?gﬂgm d [MH + / OO00 Preparation 9:

(E)-2-(4-Bronophenyl)-3-furan-2-ylacrylic acid / O
O ArBto @ab Fi- Xt Mel Hentr 1992008 @hmlsa@emh&oam d

- boxal deh
ST R oo, DGOy Zaend KOA 1065 dert
mznﬁmmﬁahmﬁyr&@aj 9dAﬁderslaﬁQ9a1(% mmm stirring

<h. The reacti on m xture was cool ed in an ice

E%f{" EhErHhgrEer ant @ueny. t%ewwmzi?;@ﬂm—mi,@dethyl (3-
j r
B! bt sl §, PSR PLEH Q5P Mo
Hig ity pdgaymidylbreeorietF vhgusliHnO G. Y0 Suliyqwsb T arakedron
t 0

B L B T 0 e et B e SR e o
i @51059%75@@73-(%@@@&%@ figram: 4. Boyide efi aili Tetrelednb h

G R R et e R s R R R P
2 Detrakedion ém 48, éIOVZis—sS@aS %(ﬂbml&?@gketﬁe K. G@ﬁa aITE’:Org
Bl B TR RS 208, oy R st Ao dhid ke 1o
rreResat fiven Maabm@gel(’fuﬁgek;iUK()TABLE 2) fromthe .

o e o B o P AB oM TABLE: Adeaasipe
Bitriptwspltace; BOPeBaizo#iafol-1-yloxytis(dimethylamino)phosphonium
hexafluorophosphate; #-Bu: n-Butyl; z-Bu: ters-Butyl; Bz: Benzoyl; dba:
dibenzylideneacetone; DIPEA: N,N-Diisopropylethylamine; DMAc: N,N-

' Dimethylacetamide; DME: 1,2-Dimethoxyethane; DMF: N,N-Dimethylformamide;
DMPU: 1,3-Dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone; DMSO:
Dimethylsulfoxide; DPEPhos: Bis(2-diphenylphosphinophenyl)ether; EDCI: 1-(3-
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride; Et: Ethyl; FA: Fold
activation; GK: Glucokinase; Gle: Glucose; G6P: Glucose-6-phosphate; G6PDH:
Glucose-6-phosphate dehydrogenase; GST-GK: Glutathione S-transferase—
Glucokinase fusion protein; HATU: O-(7-Azabenzotriazol-1 ~yD)-N,N,N' N
tetramethyluronium hexafluorophosphate; HOBt; 1-Hydroxybenzotriazole; IH:

- Isohexane; i-Pr: Isopropyl; LDA: Lithium diisopropylamide; LHMDS: Lithium
bis(trimethylsilyl)amide; mCPBA: 3-Chloroperoxybenzoic acid; Me: Methyl; mp:
Melting point; NADP(H): F-Nicotinamide adenine dinucleotide phosphate {reduced);
NBS: N-Bromosuccinimide; Ph: Phenyl; PS: Polymer supported; Ry: Retention factor;
RT: Retention time; RT*: Retention time with Method A; RT?: Retention time with
Method B; RP-HPLC: Reverse phase-high performance liquid chromatography;
TBA-OX: Tefrabutylammonium oxone; TFA: Trifluoroacetic acid; TFAA:
Triftuoroacetic anhydride; TEFH: Fluoro-N,N,N'N'-tetramethylformamidinium
hexafluorophosphate; THF: Tetrahydrofuran,
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I/ i (E)-2-(4-Bronmophenyl)-3-thi ophen-2- 636.1 10 OH
ylacrylic acid [2MtNH4]* Br / O . [/ [/

(E) - 3- Furan- 2-yl - 2- (4- net hoxyphenyl )acrylic 245.4 11
Gkb aRiydbdyH7+ .o/ 0 12 \ OH
(E)-2-(4-Ntrophenyl)-3-thiophen-2-ylacrylic nggj.%oog?os%s
. I/ pacid [2MNH4]* 0 O 13 OH

(E) - 2- (4- Cyanophenyl ) - 3-t hi ophen-2- 528.2 ylacrylic

by bt e bR s bioBlins 2 vipersiverid -
N' Preparation 15: Ethyl s

(4 nmet hanesul f onyl phenyl )&
(8.2, 112.0nmol) was add
of (4- nethanesul fonyl ph
93.3mml ) in EtOH (80nkys 2 0C. The m xture was
allonwed to warmup to 20€ over 16h, then the sol vents

Ver e A mBHRy 68 uﬁtsiﬁendc%uﬁ&hpa@@%m 13 b@ndo®Ted- nder
s dissolved in EtOAc, then the esul ti.ng sol ution
M&PWWG%%@ 338 WeOIE'HO%faﬂfi rpcdive 4 Phase
ARsmolPfh ﬁf@r@@%&%&&ﬁeﬁéﬁ%ﬁ%@ﬁ%@@éﬁ% foR 64, r@h coolig,

Et OAc sol uti on was washed further wth saturated

wagdepantssl off fFamdheoibidotd that hadgeiting aicdhy bottom of the
ré:dcﬁ&{ ?éséél’ " Qolﬁ%éé%tﬁKWebg%{\P@ﬁ 01§ %nl BEOAS LI ©

onpound: niz = 284.1
(400mL), then the aqueous phase was extracted further with EtOAc (60mL). The
combined organic layers were washed with H.O (60mL), before being shaken with

saturated aqueous NazCOs (100mL). The resulting emuision was filtered through

ate 8 o/So SOClZ

Celite. The organic layer was exiracted further with saturated aqueous Na,COs (2 x

100mL). The combined aqueous layers were washed with Bt,O (80mL), before being
filtered through Celite and carefully acidified with AcOH to adjust the pH to 4. The
oif-whiie precipitate formed was collected, washed thoronghly with F»O, and air
dried to furnished the title compound: m/z (ES") = 634.2 [2M + NHL]".

Several other acrylic acids were prepared (TABLE 1) by the piperidine-

catalysed condensation of (4-methanesulfonylphenyl)acetic acid with the appropriate
heteroaromatic aldehyde as desctibed in Preparation 1.

TABLE 1
Prep | Structure Name miz (ES7)
7 S
o
3 i oH (E)-2-(4-Methanesulfonylphenyl)-3-thiophen- | 634.1
0, i 2-ylacrylic acid [2M + NHJ*
/\ s\\ '
3 (E)-3-Furan-2-y1-2-(4- 310.1
methanesulfonylphenyl)acrylic acid [M + NH,T"
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Preparation 16: Ethyl

(4- met hyl sul f anyl et hyl phenyl ) acet at e

o

S O

(4- Met hyl sul fanyhnet hyl phenyl )acetic acid (2.00g,

Wb 2z was esterified as described above
Preparation 15 to give the title conpound:

I‘I’{P'ET Uéé 04/203968

2422 epar-at-ieon—t~—Ethyt
3-fl Jlfanyl phenyl )acetate s J| o F
- Fl {2 RhaRhhAGELH S-nachd. (10949,
37. 7oyl ryl ciyB¢hc@s descri bed above l_'M+H]+
Prepar d; ve the title conpound: RTA =
B 6211 18: Et hyl
4- g henyl )acetate o 6 0 nCPBA (3.82g
Df 65 was added portionw se fo a
SIRG| ethanesulfonylphenyl)-3-pyridin- | 345.1
1- (et R E%%Y %”é’fiate (4.66g, 22.2mpdfHMeGy +HI"
CH2 C] e cooling with an ice-H20 path. The
Xt for—4d—at—20C—betore bejng
jueng Ay at ed agueous Na2C33. The organl c
ayell was\=separ at ed, washed wi th saturated agueous
NeHCOB, and lr bgd ( ethmewg Peaﬂﬁ Gsol venito.1
evapor at hnd flja PERRPBYPIBIRY (1 H Et QA+ LY
to O 1f)sofurn|shed the t|tIe conpound: nmlz (BS) =
227 0O [l\g- Hl+-—Preparation 19: Fthyl
4- ef han | f onyl phenyl )acetate -30 WD 2004/(072031
PCT/ US20@44003968 |Of/ O O Al kyl ation of |ethyl
(#- mer capt ofhepy! ) dder3Af-EnlrpBigrhet HIYPGE) Wi t h 3500
9. 8, {)‘i/ ySrehgegiapiepdbogdicsiddur e tdMHER
descy i n $reparlati on 39, furnished ethyl
- \IPQII| fanyl phenyl)acetate, mz (ES) = 225.2 [ M+
0(|,¢F‘|on of tlhis compound (22.6g, O nml) wth
¥ protocol simllar to
f@gg b EY e
[ M- MoCN+ H] +. M+H

A mixture of 4-bromophenylacetic acid (12.90g, 60.0mmol), 2~
furancarboxaldehyde (6.0mL, 72.0mmol), NEt; (12.0mL, 86.4mmol), and Ac,O
(12.0mL, 127.2mmol) were heated at 140°C (bath) with stirring for 1%h. The
reaction mixtare was cooled in an ice bath, before being treated with 2M HCI (30mL)
to adjust the pH to 1. A solid precipitated out of solution. This solid was extracted
into Bt,0 (500mL). The Et;O layer was washed with H,0 (100mL}, before being
extracted with 5% w/v aqueous NayCOjs solution (5 x 100mL). The aqueous extracts
were washed with Et;O (2 x 50mL), before being carefully acidified with AcOH to
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Preparation 20: Ethyl
[4- (propane-|-sul fonyl)phenyl]acetate cow ~ 1/ o O
Et hyl (4-propyl sul fanyl phenyl)acetate (20.0g,

o Setdzwas oxi di sed with nCPBA (172. O"ml%muszeomos%s

enpl oying a protocol simlar to that describ

Preparation 22, to afford the title conpound: mz (ES)

pH @ 1Pher¢amt-salid @neratk] was cdﬂeapdi vedsheinwiB >0, and roorystallised
' ! hydr ran 4 )

B O ¥ T A Chlipoypral S - RUTRRPPNEY

4- i odberBerkipl Cetdemhtjalr, ap;tg Niﬁ:tg(aad A3e0, vids vRedo Inakabther

SRLF st AL ) SO oo e B e i ipd e

aldsbnde)as desribehia@repdratipn @ci pi t ate fornmed was
coll ected, washed with E{,&ﬁié{lSOrﬂ.) and
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Preparation 15: Ethyl (4-methanesulfonylphenyl)acetate
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SOCL, (8.2mL, 112.0mmeol) was added to a stirred suspension of (4-
methanesoifonylphenyl)acetic acid (20.00g, 93.3mmol) in BtOH (80mL) at —-10°C.
The mixture was allowed to warm up to 20°C over 16h, then the solvents were
removed under reduced pressure. The remainder was dissolved in EtOAc, then the

resulting solution was washed with H,O wmtil the pH of the aqueous phase was
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OC. After |Ih, a solution of ethyl
(4-cycl opr opyl sul fanyl phenyl ) oxoacetate (0. 78g,
3.1 mmol) in anhydrous THE (4nL) was added over 5mi n.
240 e was stirred at OC for |h, befor
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Preparation 19: Ethyl (4-ethanesulfonylphenyl)acetate
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Et hyl 2- (4- cycl opr opanesul f onyl phenyl ) - 3- (t et r ahydr opyr
an-4-yl)acrylate (see Preparation 22, 3.44q,

Swé 464 was saponi fied, using the procedur

descri)ggjgali n Preparation 25, to afford the t%ﬁmswom%%s
conpound: nmz (ES) = 673.5 [2l\/H- H +. Preparation 24:
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n-4 yl)acrylic acid 04 ~ @ dsa Partial oxidation
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BA, enp| oyi ng rotocol déscri be above in
2 bt Hiamghorf 3Bing  siitsh g@c@{z\mﬁp ahaf doscribed in Preparation 39,
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B Y= 29 AM - M At | on 25:
(E) 2- (4- Met hanesul f onyl phenyl ) - 3-(t et rahydropyran-4-y
|)acrylic acid OH RO ~s 0 LDA (24nL of a 1.8M

Brenaratm 20y Bl Cr(at@paitiEsiifidny)pddyRaoenitd was added
dropwi se to a stirred solution of DVPU (19nL,

153. O0mol ) in anhydrous,T (Cyo0m) at -78C. After
30m n, a solution of/e\ts/ 4- et hanesul f onyl phenyl ) -
acetate (Preparation 6. 00g, 20.6mmol ) in anhydrous

T VR RN e RBER L2001 fa St s aicisdivgs

wCPBA (a7$mirmiol)pd€m1ﬂ6§uﬁ§ig REGET AR AH ﬂfazz %%EI;;%QA# tcle hyde
y er

2. 36 . ) in_anhydrous THE
%%EPH@&“%%@%BJ%W ERpEROY G e GRS G =3ah2 [MheMeeNct Hbn
was quenched with saturated aqueous NH4CLl(210ni). The

l]'HE was renpved under
reparation 21 Tnphenyl(tetrahydropyran—4-yhnethyl)phosphomum iodide

A stirred solution of 4-iodomethyltetrahydropyran (3.43g, 15 .2mmol) and
PPh; (3.98g, 15.2mmol) in anhydrous MeCN (1 OmL) was heated umder reflux for
19h. On cooling to 20°C, Bt,0 (50mL) was added. The precipitate formed was
collected, washed with Bt,O (150mL), and recrystallised (MeCN) to give the title
compound: m/z (8S) =361.2 [M]*.

~ Preparation 22: 2—(4-Cyclopropanesulfonylphenyl)-3-(tetrahydropyran—4—yl)-
propionic acid

OH
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reduced pressure, then the renmai nder was extracted
wth EtOQAc (3 x 250nmL). The conbined Et OAc extracts
were dried (MgSO4), filtered, and concentrated. Col umm

%ﬂ?gﬂﬁ% Ej aphy OH Et OAc, 7: 3) finnished (E)- %tctmszommes%s
nmet hanesul f onyl phenyl ) - 3- 256,
trahyd 4- t z
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heat under reflux for On cooling, the mxture

wiOnpaedh e ysiprrppEphygy] ﬂrme (l%a@éozg%wab) aggdded to the
%ixﬂjré Tgw%werwvhﬁemaméﬁhg t&%ﬁoﬁﬁﬁ@%&gb%mooc.

nbi ned organi c extracts were dried

(Tbgsg@nyre vz letlowed t@rwaan P 2B Cvesieredgmgstimed @n an agditinneled

;@rﬁaﬁ: fgleg%lfagggﬁgst ed in g@%ogﬁ%troe% giz/% hesi setgﬂa‘ewaS

@ﬁp’ﬁ@!fhrthgr B ihﬁ)mmr Ther€iHhCH @yBDWaSI‘ﬁ@B@atdé,sfhm the gluiepus layer
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(dﬁ)sd pvggoNefihaeeaid donstyirgibetoydive dhyl §53ycdoprasylfultfanylphenyl)-
‘3%%%?%@(‘1% h' L aggfﬁ#{;aﬁ%hﬁ f&%ldso&}%i'\rﬁ'gl'_%fm Lreirhol)
(R i @daye ﬁ@iuhé@mlﬁe%ﬁoﬁoﬂ H@wteh@hﬁﬁda M@tﬂeﬁlyl)s 0 a
) -.2- ((4-Met hoxyphen

(Pbe%( griraiedde Q’Heaafy?P9la¥1r ;1@25, %%m@wpmnhydrmTHE@ pmg) at

8¢ ( Rrety hMahHﬁ/bﬁéﬂh;ﬁ @@M)}Gfﬂi}%ﬁ%‘yﬁﬁéﬂ{jbxo%ate (0.78g,
%tetrahydrop ran-4-yl)acrylic acid
lanyaely iy k. %gus THF (4mL) was added over Smin. The mixture was stirred at

(OEQ\J 'fgi‘ lﬁlTﬁéf&%rB\éﬁg%ﬁWV&ﬂo 45va¥r{1)to 200 %6[6%\%%;% Poﬁgéd?nklvag ?&’(ieﬁ

henyl )acrylic m RN
Ousrelng dewindgm 07¢, BAGIC] vos EQdﬁiﬂi‘D pdjwgt sheqelitech, dhren i reixture
was stirred for. 1h at 20°C. The THF was removed iz vacuo, then Et,O (35ml.) was

added. The mixture was stirred for 30min and filtered, washing with Et,0. The

aqueous layer was separated and extracted with Et;0 (3 x 10mL). The combined
organic extracts were washed with brine (20mL), dried, filtered, and concentrated.
Flash chromatography (IH-CH,Cl, 2:1 to 1:1, followed by THF-CH,Cl,, 1:99)
yielded ethyl 2-(4-cyclopropylsulfanylphenyl)-3-(tetrahydropyran-4-yl)acrylate: m/z
(ESH =333.2 [M+H]J". A stirred solution of this thioether (609mg, 1.83mmol) in
CHxCl, (35mL) was treated with a solution of mCPBA (992mg of 65% pure,
3.74mmol) in CH,Cl; (15mL). After 16h, saturated agqueous NaHCO; (25mL) was
added, then stirring was continued for Smin. The layers were separated, then the
aqueous phase was extracted with CH;ClL; (20mL). The combined organic layers
were washed with saturated aqueous NaHCOs (25mL), H>O (25mL), and brine
(25mL), before being dried (MgSO,). Filtration and solvent evaporation gave ethyl 2-
(4-cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yDacrylate: m/z (BS") = 382.2
[M+NHs]". A solution of this compound (667mg, 1.83mmol) in BtOAc (60mL) was
treated with Pd (10% on C, 424mg, 0.39mmol). The reaction mixture was stirred
under a H; atmosphere for 3d, before being filtered through Celite. The Celite was
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to a stirred solution of ethyl

(4-[1,2,3]triazol -1-yl pheuyl)acetate (730ng, 3.16mmol)

and tetrahydropyran-4-carboxal dehyde (396ng, 3. 47nnDI)

MQX'H%US DMSO (3nmL). The mi xture was hea %% /003968
before being treated with AcCH £ 360 HYp

the pHto 7. EtOAc (30nL) was added, then the solution
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Pre Structure Nane in/fz S or ES 0 31 ON

(E)-2-(4-N trophenyl)-3-(tetrahydropyran-4- 572.4 O

Preratidd 233 2 -[ LW bktbHanefulBRylphenyl)-3-(tetrahydropyran-4-

(S) - 2- (4- Bronophenyl ) - 3- (tetrahydropyran- 329.1 ON

.1 wry%fmff

(

ic acid [ MPFNH41" Br 0 33 ~ ON (E) 4(dr4yl)

300.2 O [ JtriazO lylpheRY)a lcryl acid [MrH  NON
\N 34 | O\l(E)-s-(Tetrahythi opyrand-yl)-2-(4-

316.1 0 [1,2,4]tdazol -I -yl pbeg ylgacrylic acid [M+ H'

N X, /'O0ON . \

Ethyl 2-(4-cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-ylacrylate (see
Preparation 22, 3.44g, 9.44mmol) was saponified, using the procedure described in
Preparation 25, to afford the title compound: m/z (ES™) = 673.5 [2M + H]".

Preparation 24: (E)-2-(4-Cyclopropanesulfinylphenyt)-3-(tetrahydropyran-4-
yDacrylic acid

Partial oxidation of ethyl 2-{4-cyclopropylsulfanylphenyl)-3-(tetrahydropyran-
4-ylacrylate (see Preparation 22, 3.14g, 9.44mmol) with mCPBA, employing the
protocol described above in Preparation 18, furnished ethyl 2-(4-
cyclopropanesulfinylphenyl)-3-(tetrahydropyran-4-yl)acrylate: m/z (ES") =349.2
[3+H]". Saponification of this ester (1.15g, 3.3mmol), using the procedure
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(E)-tert-Butyl 4-[ 2-cat boxy-2-(4- 427.0 35 ON

met hanesul f onyl phenyl ) vi nyl ] pi peri di ne-1 carboxyl ate
[MFNHA] o O 36 1 OH

&R apahAnEt banesul fonyl phenyl )-3- 647.3 O
(@etmr%gﬁé(gr&opyran%-yl Jacrylic acid [2Ma O I—|]P-CTI~[§8%/‘}O3%8
(Euyl1-37.0 Myl 10H o0 36 WO 2004/ 072031

P AiRAQR PrOfP ' : : -

2- (4- Met han%s%u%?%nﬁ%ﬁ%ﬁéﬁ% gﬁ% Eﬁno%%ug% z S|o opﬁl‘thln'rﬁ‘ll iC
aM*t4lien 0 1~ o O DVPU (50nt, 413mol) was added to
a solution of LDA (65nL of a 1.8M solution in

n- C7H 6- THF PhEt, 117mmol) in anhydrous THE (250nL) at
- Prpparatipn@ Spi Bt 2uideMuthanes ulifonylptieryd)-3-{thrdbydgpmenait w)aarylic
cLeam precipitate. A solution of (4-

nmet hanesul f onyl phenyl )acetic acid (12.00g, 56mmol) in
anhydrous THE (120nL) wa ded over 20m n. Mre
anhydrous THE (3 OnlL) was ladded, then the thick
yellow slurry was stirred for |l h., The m xture was
treated with a sol uti onoof Por omet hyl t hi ophene
(7.50g, 57mml) and PhMgs 0g? 57nunol) in anhydrous
THE (20n), then stirringwas continued at -78C for

20m n.; T, reaction mxture was then allowed to warm
o O LD B St OSSR o RO EA R, GR SrEtoD) Wt added
(ds@xOvike to aBiged sdhitASHE DAIPY nNgqes.
ﬁ@g@ZM\:gge s added to?%gﬁigt%?%gﬂ}aﬁ%dﬁﬁgﬁ"

i i Ce;%ﬁéé?%’a% heelutiqn ofisthy] GHmetBaresyonylphered)-
tab R int;

etate€ ¢amn%rﬁo%@?6.€ﬁuM), ih gﬂ%ﬁr&g giﬂlfz(’vg%%g WQJ‘Qdded

blne(z%}él,m, ef ore béin rie

FORYYSR: | 1R mIgigrs Msasistisod Bether foo Hh, befork teiig treated dropwise with
GRORIEBA Bfke 4B , b .:B% A

f ur ni shed ?ﬁguﬁolb l'e 4comgﬁlﬁg?§%ﬁfg%(g§%@h@g’é®§?§“hy&% THF
@'-TWIPQHéﬁﬂﬁr bm@Mi towagQup &t HWWC over 16h, the reaction was

lytterdch&d & Y-8y 5@.{%61%5' ls\ﬁ—lfdl (E qun%{)) H‘lﬂg [HfF] \x?a%erglgnt)veed under
reduced pressure, then the remainder was extracted with FiOAc (3 x 250mL). The
combined EtOAc extracts were dried (MgS0,), filtered, and concentrated. Column
chromatography (IH-EtOAc, 7:3) furnished (E)-ethyl 2-(4-methanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)acrylate: m/z (ESY) = 356.2 [M+NH,]". A solution of this
ester (6.46g, 19.1mmol) in MeOH (30ml.) and 1M NaOH (40mL, 40.0mmol) was
heated under reflux for 1h. On cooling, the mixture was washed with EtOAc. The
aqueous phase was acidified with 1M HCI, before being extracted with BtOAc. The
combined organic extracts were dried (MgS Oa). Filtration and solvent evaporation
afforded the title compound: m/z (ES) = 621.3 [2M + H]",

The acrylic acids listed in TABLE 3 were synthesised employing similar
methods to those described in Preparation 25, |

TABLE 3
[ Prep ] Structure Name | miz (BSH |
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OSI / oNEt3 (1.3n, 9.0Ompl) and
4-i odot et rahydropyran (1.93g, 9.0nunol) were added to
a stirred solution of ethyl (4-nercaptophenyl)acetate

f-Onunol) in anhydrous DVF (1 OrL) C
%gﬂ}#@?ure was allowed to warmto room nﬁ%;gxgaopgoos%s

over 3d, then the solvents were renoved under reduced

pressure. e —resigdue was partitionedbetwegnm Et20
(1 saturated aqueous NH4CL(50n), the
aguepus phage bei ng| @xiuafiedsbbtyiphay)-m t h Et|26 3
ﬁsm_) i neldieeithesiaalyran-extEahdsidwer e |\isighed
with On?), H20D-saturated aqueous Na2CO3 (1:1,

- 37 2004/ 072031 PCT/ US2004/003968__50nL) . fand brine

(50m), ore being dried (MgSO4). Filtratiaqn,
sol vent oration, and flash chromat ogr aphy
61 H Et 20, (Lot 0 2f @rZ-@MBengtfnylphenylid | e cd rffb?unq:
RF (| HEf20, B:1) o Grbydotiprgmut-siorsir 288: et ph ™ H
(4- mL;t Hoxynet hyl sul f anyl phenyl )acetate i This
T,oT.,,zur‘?d Wwas—pr-epared—ustng—the procedure degertbed
above i nyPneparation 39: RF (IH Et20 10:1) = 0.109.
gé' epar at | ] 1: (E)-2-(4-Methoxyphenyl)-3- 5253
(44 Met Pt ony|l (pheadpdpdpyraBi-(liaagtlicatiy dr opyr cnﬁzﬂﬂ*ﬁ] ) pr

opi oNisg idoOo O OH , SLDA(38 9m_ of a 1. M
sott j —CHHIG—THE P'ﬁE‘r, Fo—Omrot ) —was—radded—to
a so (59.3nL, 490.31nnol) in anghydrous
?"E QB)-ZRA o xdfunylphonglp3-st i rreq S5t

Oom (rrabydropgrandt-dlswlisacihi t h a | $B70lT on

of e sul f onyl phenyl )acet ate (Pnepar ation

I5, 16979, 70Onmol )T antydrous  THE {50
Stirring was continued at -78C for 45mn, then a
sol ution of 4-iodonethyltetrahydropyran (19 00g,

I TH ) ad
PR a0, Lo h Rl o -1 2500 ol A g pagmti
omd ng quenched with 1M HCI (70n1_) The THE was renoved
under reduced pressure, then nore H20 (401) was
added and the renmi nder egirpcted with EtOAc (2 X
250nmL). The Et OAc extract e dried (MJSH4).
Filtration, solvent evaporat g onand flash
chr omat ogr aphy (I HEt O}, tib 1:1) furnished ethyl

2- (4- N Y -

e

e

NaOEt (0.63mL. of a 0.5M solution in EtOH, 0,32mmol) was added dropwise

~ to a stirred solution of ethyl (4-[1,2,3]triazol-1-ylphenyl)acetate (730mg, 3.16mmol)

- and tetrahydropyran-4-carboxaldehyde (396mg, 3.47mmol) in énhydrous DMSO
(3mL). The mixture was heated at 80°C for 16h, before being treated with AcOH to
adjust the pH to 7. EtOAc (30mL) was added, then the solution was washed with
H,0 (2 x 10mL) and brine (10mL), before being dried (MgSQ,). Filiration, solvent
evaporation, and column chromatography (TH-EfOAc, 1:1) yielded ethyl 3-
(tetrahydropyran-4-y1)-2~(4-[1,2,3)triazol-1-ylphenyl)acrylate: m/z (ES*) = 328.2
[M+H]". This ester (404mg, 1.23mmol) was saponified as described above in
Preparation 25 to give the title compound: m/z (BS™) = 300.2 [M + HJ".
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not hanesul f onyl phenyl ) - 3-(t et rahydropyran-4-yl)' propio

nate: nmfz (ES) = 698.3 [2MtNH4]+. A solution of this
corrpound (20.27g, 59.6mmol) in MeOH (100nL) and 2M
[, 125 Omol) was heated under refl
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[ 2MH cos ~/ o|CH 3- (Tetrahydropyran -y -2-T43-
3512 & et rahydn | sul fanyl ) phen - / O
%r opl bei gk [?\//H- ?% S1513 (tetr: ydgogyran y 129.1S .
2- (4 - Ty pahenyl )-3- 589.1 OHM*NHY
(tet -NHDFODI onic acid [2M+H] +| o 46 CH
2-(4 8- (tetrahydropyran-4- 576.4
yl)d PMENHA] + O tt / o O 47 CH
33- (3 _/[%ﬁ{'fe&ﬂlydr b))-2-8- 597. 4| 3002
[1,2,4]triazol-1-ylphenyl)acrylic acid (M+HT
34 | OH (E)-3-(Tetrahydrothiopyran—4-y1)-2-(4— 316.1
[1,2,4}triazol-1-ylphenyDacrylic acid [M+H]
N 0
Ner
4]
0" N
(E)-tert-Butyl 4-[2-carboxy-2-(4-
35 | methanesulfonylphenyl)vinylJpiperidine-1- 427.0 +
Q oA <:arbcm:}“1r=u;«=;0 viphenylvinylipiperidine- [A7+ NH,]
5 °
O
36 | OH (E)-2-(4-Bthanesulfonylphenyl)-3- 647.3
o {tetrahydropyran-4-yDacrylic acid [2M-H)
e ©
[2]
37 | on | (B)2-{4-(Propane-1-sulfonylyphenyl]-3- 337.0
Q I (tetrahydropyran-4-ylacrylic acid [M-H]
/\/s\\
[¢}
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(tetrahydropyran-4-yl)propioni cacid [ZMFFI ]* F 48 OH
2- (3- Brono- 4- et hanesul f onyl phenyl )-3- 408.1 a
(t etrahydropyran 4-yl) propi oni c aci d [I\/HrNH4] + ,5,
2004/ 072031 PCT/ US2004/ 003968

@?4 Et hanesul fonyl phenyl)-3- 651.4 P%%U%WOOS%S
(tetrahydropyran-4-yl)propionic acid [2MH| -
Prepar atl on 50:

uor o- 4- met hanesul f onyl phenyl ) t et rahydropyra
R{eaarawl} - FpidMpibangsilépneinh hogyies @}lszsehglﬁzwﬁl@apl%uc affon” of
2-(3-fluoro-4-nethyl sul fa d phenyl)-3-(tetrahydropyran
- 4-yl)propionic acid (PrepgRaration 47, 598ng, 2. Omol)
in CH2C12 (20m) was treated w,th nCPBA (1.159 of 60%
pure, 4.0mol). After 56 hd solution was filtered,
then the filtrate was pg i e® by col um
chromat ogr aphy (I H Et QAR AcOH, 320:80:1 to 80: 320: 1)
to f e : = 3.2
to 1y ﬁf’sg‘;ﬂgb g??géﬁgﬂ%%g:ﬂ@déﬁ% 2 BifidnPL A 58122
splufian Etfhﬂ}ﬂil et IEERBYER hEMmyh)h Br qnhpdroedTidl (5P au=78¢pr o

'1?1'53{1 %Ie%%ﬁ qugglﬁ%{&; 1]\}/\(/faosl_:é'3551l Hoteld ;%{9%& éﬁ{iﬂﬁﬁy | A 3G16hiéH &¢ 4-

neSishoesed foyyipteny Bavytis muyﬁamog,:ﬁznml) mzﬁﬁhyﬂmml'l)HF (120mL)
R0 08 8t NEroR B G8he FIEP A5 s bl BBRERYY

0 give et
y2H¢w siniry wapitizred [fyr Br. (The twiadnyedwiseaad with ayso)uaonpt nat e:

cblgpgathlpggi U150 7ol s P2 308 3 g ppmictis >
’IME)J&]L% O&l@?gﬁm@was gmﬁgm?%ﬁﬂiﬂg‘)c foB gﬁ%ﬁ 1215 réaétibn i_!}i}]xture
e
v fheg ﬂlj%?%ﬂ St FF? %0°€d}¥ﬁ’b£ﬁ*\‘dbef?@ bsing qu%heci WH% HOna
(sltﬁ)gug ethdriki w&g Eeﬁlndvla@ uRdeP ERAHIHrEeSE thietbM mc&mwa&d
ive e

topadjust ﬁmﬁ BRe e P@quﬁsﬁahmddﬁﬁ BRAC-(§ 1) 39008 ).chert the

I N e TR

doied @AgHM). _fEit;alum,en%ﬂt—e@aﬁo&ﬂiohﬁhﬁd@bmﬁw@fbnﬁtdéﬁmm@na
hGAS TGt S AT BeninT e R Fomptind 5 165 ~Bhe

| [93 2.

Preparation 39: Ethyl {4-(tetrahydropyran-4-ylsulfanyl)phenyl]acetate

NE{; (1.3mL, 9.0mmol) and 4-iodotetrahydropyran (1.93g, 9.0mmol) were
added to a stirred solution of ethyl (4-mercaptophenyl)acetate (1.21g, 6.0mmol) in
anhydrous DMF (10mL) at 0°C. The mixture was allowed fo warm to room
temperature over 3d, then the solvents were removed under reduced pressure. The
residue was partitioned between Et,O (100mL) and saturated agqueous NH,C1 (50mL),
the aqueous phase being extracted further with Et;O (45mL). The combined ethereal
extracts were washed with H,O (50ml.), H;O-saturated agueous Na;COs (1:1,
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-40 WD 2004/072031 PCT/ US2004/ 003968 i n anhydrous THE
(100nm.) was added over 30min at OC to Et NH2 (116.5nL
of a 2.OMsolution in THF, 233.0Omvol). The rrixture

%20\6@5% up to 20C, before being stirred f %rrgJ]s%a/oos%s
e

suspension was filtered through a Celite pad,
whi ch was washed with THE (3 X SOHL% The corrbi ned
FOELY epd brins{SOmE): belptsheimdried £MeP0s)- FUHAIWhSAYHEe

Aé%}a‘aon and ﬂash chromatographly (IH—Et 0, 10:1 to 2:1) afforded the title
t Ryl sul f anoyl etrahydr opyran-4-yl)pro

poroprand: RF(Hﬂ—zEté(Eg)l)—@?i 2 [ M+ H +. Hydrolysis of this
ester (33.7g, 91.2mmol), utilising the procedure
outlined in Preparation 41, followed by purification
PrrepaRitionRH(C Edivl 6+-uethorimecthylsulanylpimpyliacgtatd nk (ES) =
342.2 [ M+ H +. Preparation 52;

2- (4- Cycl obut anesul f onyl p3 (tetrahydropyran 4-y
| ypropionic acid 0 Obl_4”Akyl%tion of ethyl

(4- mer capt ophenyl ) acet ate (9. Sg, 48. 4mol ) with c-BuBr
(7. 84@his bmgoudwes prepirBdusingihaptozedups dsedhudebdes inhat

-descri ed E urni shed et hyl

?’ HeRara M%ﬁ%@iéﬁenw%cet ate: RTA = 4.17nmin.
Oxi dation of thi s conpound (18. 59, 73.9mml) with
nCPBA (222mol ), ‘ﬁ% rotocol . simlar to. that
FegoritiBi T 4 ae R R Bany )y U BErep g plpropionit

qyg! obut anesul f onyl phenyl )acetate: mz (ES) = 283.2

[ Mt H +. Condensation of this conpound (18.84g,

66. 7nmmol ) with tetrahydrop n- 4- car boxal dehyde
(8.38g, 73.4mmol), utili sy t he procedure descri bed
in Preparation 30, gave et 2-d 4-
cyclobutanesulfonylphenyl) (tltet r ahydr opyr an- 4-yl ) acr
ylate: ink (ES) = 396. Z/f NH4] +. Reduction of this
a,)6-unsaturated ester (f% 00g, 34.4mmmwol ), using the

Dr ot OEDl& (@e5&LIded M sdtieRah Ald, e, 2R PR RORRCS kay/

ﬂé%ﬁﬁcémlﬂf%ﬁw pHtE-498 Smmal) inlaplasrdspipr EHE dS59md-pito

Dy Peat@e nlikthe &ﬁ@m&‘d E%‘@I%JJL bd¥rebih, tr-gthe We Wi
hydrol ysed enpl oyl ng the procedure

snlétymcefteﬂxyh(4zzeth@eaﬂfo@mh@rw®a@qtatt«t @remrpugm élS hﬂ92g( ES)
Z% %’6(]% %n gs ul p e n an Oﬁm{e FE/7 3 gg?ﬁ%% %
“tHeh pmdphmf(ﬂ-mdmdethﬁﬂatrbhm@mé(ll DURH) B4.0mmol) in anhydrous
%ﬁp (ﬁl-‘bS 2]9) v%z/ts% d6 8Fhe(x)xﬁxture was allowed to warm to 20°C over 16h, before
being quenched with 1M HCI (70mL). The THF was removed under reduced .
pressure, then more H,O (40mL) was added and the remainder extracted with EtOAc
(2 x 250mL). The EtOAc extracts were dried (MgSO,). Filtration, solvent
evaporation, and flash chromatography (IH-EtOAc, 9:1 to 1:1) furnished ethyl 2-(4-
methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionate: m/z (ES™) = 698.3

[2M +NH,]". A solution of this compound (20.27g, 59.6mmol) in MeOH (100m1.)
and 2M NaOH (62.5mL, 125.0mmol) was heated under reflux for 1h. The solvents
were removed under reduced pressure, then the remaining solid was tritorated with
Et;0 (5 x 100mL), before being dissolved in H,0 (100mL). The aqueous solution was
washed with EtOAc (50mL), acidified with 2M HCl to pH 1, and extracted with
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OH DSO NEt3 (15.4m, 110nmol) was added to a stirred
suspensi on of 2-(4-
nethanesulfonylphenyl) 3- (tetrahydropyran-4-yl)propano
Jreparation 41, 30.0g, 96.O0mol) in
%i@?’g{}éf THE (300nL) at OC. After 10min, pi JSrg{ppo04/003968
chlorlde (13.6nL, 11 Omol) was added dropMAse over

EIORL (2 ANd).t Afellinths (M@, iﬁﬁhﬁdn&ﬂd@blve&@viﬁ@fahzﬁ gave the
Meanwhi l e, n- Bu% 45.3n of a 2.5Msolution in
)-.-.-

titls goptpeundy MRS = o4ARd 2MaiNHd 0 a sol ution of
(R) - Gihiidt4] Eéﬂes%tﬁ@é@%%bh%isc 2 QOREPkeprftibn 41 120ANRE) 10

anhydr ous E (300nL) at he m xture was stirred

ajigylatip of the apprepwasepstey ith 4findomeihyliatrghydronysandBHen sy
[
anhldggggmggﬁﬁ$#§ﬁm%tIﬁgﬁdﬂp$¥§ﬂ€g%é??%n1&E§ﬁ§€???gﬁ
TABLESC for |h and then at 20C for 4h, before being
treated with H20 (300nL). The THE was renoved in
vacuo, then the remai nder was extracted with Et CAc (3
x 300mL). The conbined Tb&@ﬁﬁﬁc Iayers wer e washed

PRt T shiaddirdr Ted (Na2 SOt it g ed, —and O TG (i S

T [vacuo, - chromatpgraptic—separ atom (Bt OAc
1:21to 1:11) lafforded two products: (1)

DR{Tetphydrppyimet-Rya-Qul | ) pHéhy1 ] - 3-
i uomnslgethylsulfanylp enylf{l)ropiggx]c}/ aci)dp f2Mm 3{- I—A (

yl]-1, 3-oxazol idin-2-one: |np

AF); (2)
oy ) ey ] 'f" (
oD ore - porsREenc i 2 ( ARGHY Y72
n of LiOH (1.5g, 64muvol) and 35%

1391141C (of om Et?”Z
-4-benzyl-3-[(

g, 128mmvol) 1n HZO (400nL)] was
r 40mn to a stirred sol utli on of
ZR)I‘e@h}[dﬁpyran 4-y1)-2-[4- 510
ﬂwﬁhyﬂﬂ@m@++pyrﬁﬂq4ﬂyl)pr

mﬂwﬁw?ﬁ one (15.1g, 10.9mml) in
at 0C. The reaction was i{stirred at

ha v A n|
re—efa-hi-Ag—oxt-dant—was-tdest+oyed

Wi t a2SC3. The m xture was wdgshed with
£2 oci-Mefhplattapindctiyigafgyaqueous skl ,  and
ext [ Wb Biropy@OByiipyopiedingidc onbi ez vHEFani ¢
| ay Wi th brine, dried (Na2S4),

1 enttatedt+n—vacuo: TI.FLIUICLIUH w-Hh—
Et 2 the title conpound: C; t he

ny) 35k 15 %a
PCT Preparatlon 54:

(2R (4- Cycl opr gpanesul f onyl phenyl ) - 3- (t etjr ahydr opyr
an-#- yl)propioni ¢ actrd 0 OH
47 OH 2{3~F1uom-4-meﬂ1ylsulfaqylghen¥l)-3- 5974 .
I (tetrahydropyran-4-yl)propionic acid [2M+H]
.y
S
F
48 oH 2—(3-Bromo4—methanesu1f9n3{1phe_nyl)-3- 408.1 N
q I (tetrahydropyran-4-yl)propionic acid (M -+ NH,]
%
0O Br
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~SI1 / O0lv~ The title conpound ([alD20 -48.8 (c =
1.02, CHC13)) was obtained from 2-(4-

cycl opropanesul fonyl phenyl) - 3- (t et rahydropyran-4-yl ) pr
gﬂiﬂﬁhgngﬁ!d (Preparation 22) enploying the Qc?ﬁ@uﬁyammm
escri bé

in Preparation 53. Preparation 55:

pyran-4-y —

) propi oni acid O|OH O The title conpound was

%Atﬁmsm%m% Lbhe! V'E,;eg;ﬂa e

tocol s escrl I'n Prepgaration
anal ysed|by chiral HPLC CHI RAL CEHL QJ-R(r)
(Dai cel Chemi cal Thdustries, Ltd., TOKyo, Japany,
4.6mm o x 15cm CH3CN-0.5M NaClX4 (pH 2.0), 17:83,
0.5mL/ mn, W235nm 25C, RT (R = 43.89mn (RT (S _

t
e Mﬁ)hkﬂ fpe {ngnde@ﬁh %’Wgn BH)SD %(tf ‘tT fjrzaloﬁf/’r dm ropyra
-ﬁﬂhmnyhy®m§%lonlc acid OH US O cr |Ib The
enantionerically pure title_conpound was obtained from
2-(4-
cyclobutanesulfonylphenyl)-
pi onic acid (Preparation "enpl oyi ng t he
prot ocol s described in avion 53. It was anal ysed
by chiral -43 WD 2004/ 07203 PCT/ US2004/ 003968 HPLC:

o ™ i ity 2 B o o SR i B ek Ref ety opsiran

2-NprdploBBacid (Friepdvation 479832 MImmaDG CBIC](_» Onil) was

t
T ST ST A o AT AR —
Hiiteydd) ERMDL Gii-Ae Rad FhriEed bpcSuGh c@omatography (IH-EtOAc-AcOH,

320:80:1 to 80:320:1) to furnish the title compound: m/z (ES") = 678.3 [2M + NH4J*,

tetrahydropyran 4-yl)pro

Preparation 51: 2-(4-Ethylsulfamoylphenyl)-3-(tetrahydropyran-4-yl)propionic acid

OH
W
P ’s\\
%

EBthyl (4-nitrophenyl)acetate (25.0g, 119.5mmofl) was alkylated with 4-
iodomethyltetrahydropyran (32.4g, 143.4mmol), according to the protocol described
in Preparation 41, to give ethyl 2-(4-nitrophenyl)-3-(tetrahydropyran-4-
yDpropionate: &; (CDCl3): 1.21 (3H, ), 1.25-1.45 (3H, m), 1.55-1.65 (2H, m), 1.70—
1.80 (1H, m), 2.05-2.15 (1H, m), 3.25-3.35 (2H, m), 3.79 (1H, ), 3.90-3.95 (2H, m),
4.10-4.20 (2H, m), 7.49 (2H, d), 8.19 (2H, d). The niiro group of this compound
(6.55g, 18.1mmol) was reduced utilising the procedure described in EXAMPLE 145
to give ethyl 2-(4-aminophenyl)-3-(tetrahydropyran-4-y)propionate: m/z (BSH =
278.2 [M+H]". This compound (30.5g, 110mmol) was transformed into ethyl 2-(4-

chlorosulfonylphenyl)-3-(tetrahydropyran-4-yl)propionate employing the protocol
' described in Preparation 59. A solution of this sulfonyl chloride (33.6g, 93.2mmol}
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(4-Chl oro-3-nitrophenyl)acetic acid (10.00g, 46.4nmmol)
was esterified as described above in Preparation 15
to furnish ethyl (4-chloro-3-nitrophenyl)acetate: mnlz

(vE@Zom@ﬁ@slz [ M- MeCN + H +. Al kyl ation of thlP%Tﬁ%E(%-’l/ﬂO:i%S

509, 43.Ilmmol), using the protocol describe
Preparat|on 41, yielded ethyl 2-(4-chloro-3-

E&L%h?%@p'gﬁ% (%MWaQ Q(Y(ﬂ:ﬁ rr 3@9111% atX]l &R %Eﬁﬂ@{@ﬁ@ smillof a

u I on I s coipound
270M sqjutiahdn TiFp?33. Qrmnﬁil)/s@ae{ Bty waawamaéamé@l 2007(% fyefore

B, e A SR b 4 s

paistied ovith THF (r:uSthel). iThe combind Y HF Ablndonstwige cawetteded to

lted .conpleiely, e mxtu reiti
B et L T
mﬁmmﬁm‘ ;:JT%M * ERyardbR Gf Wid dtdr IR, 914212§|m2@0ﬁﬂi1)s1nhg the
t hen, the conhi ne ani ¢ _extracts re washe t
@FqCﬁféﬂaﬂ'&h%fAl%aﬂmg@&ge 41, fotlopyed By ppidles B%‘élﬁﬁ@ fefl
QUBRIed Bl B8 codpdhn@ O/ RS § branBatiagr aphy (1 H EtOAc, 7:3)
‘gave ethyl 2-(4-
nethylsulfanyl 3-ni trophenyl)-3-(tetrahydropyran-4-yl)

1 HropyFin4-§5p8hionic

i T R L B e T R U2 To R G
d@écrlbed above in Preparation 22, to furnlsh the
title compound: mz (ES) =,343.3 [ MNH4] +.
Preparati on 58:
2- (3- Met hyl sul fanyl phenyl ) - et rahydr opyran-4-yl)pro
pionic acid OH O /S 44 41072031
PCT/ US2004/ 003968  Et hyl % i t?ophenyl )acetate (1
1.60g, 55.5mpl) was cbgfdensed mnth
t et rahydr opyr an-4- car boxal deh onw&f t he

pr oc e8llytatige stating édrmiercapoplgyal )Bﬂe 937@ 4 b wthrg/BuBr

ﬁ?;ét?g %&&BB@%%@% %{{mﬁi&g%&ﬁ%{ on iR fc%hai.ﬁ ‘161,

Bunisidrethyl @- m@bu%uﬁmmph)enynacan@—m’( 8 @mmmldatmapé d

Mo ieoe 1 ripdd b RRA 2% o PPl sl

khmbﬂnmhmhemﬁb&hnP&Qhuauhﬁtnmanhﬁﬂmgwi@wtered t hr ough

eI BRe ey P R RS W SR - cClorgmhphof this

eérpydund (1(83?:4@1166'711%81) Witht&rahydropyran-4- carboxaldehyde (8.38g,

I = 278, 2
% ” 2 lﬁ%gg%nﬁgc%ﬁgegfeg%g‘gg{fmwﬂw30)3aveefg»ﬁ1%£‘g "

doMEnésh TR IpHeaS)-BAEedn ; d
ﬁ%"’itureéof R (Rl ) Mkl B (S Q202 v+

N8l PR eduction oftirisl .- um@nab@ peter( 63002 3hdmmob s the 45C
t é% cooling, the
él% 0\?8%%90%?51?% lt‘a%gg nd rheg%@lg'd% essure, then the
cedibitsacsnifonydpleag)-Be(tttrablydropyran-4-yl)propionate: m/z (ES") =381.2
[M+H]". This ester was hydrolysed employing the procedure outlined in
Preparation 22 to afford the title compound: m/z (ESY) = 370.2 [M + NH,]".

.

- Preparation 53: (2R)-2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-

yl)propionic acid
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Et OAc (60nL). The Et OAc solution was washed with 1M
HO (2 x 20nmL), H20 (20nL), and brine (20nl).
Filtration, solvent evaporation, and col um

aphy (CH2C12-Et20 1:0 to 99:1) aff
%9@% ?% met hyl sul f anyl - #&ft3Shosooasss
phenyl) 3-(tetrahydropyran-4-yl)propionate: mz (ES-')
= 309.2 [M+ H+. Saponification of this ester with
Li OHH2O, by the protocol ofitliined in Preparation 22,
furnished the title conpouns z (ES) = 561.3 [2Mr
H +. Preparation 59: o
4-[ 2- (Tet rahydr opyr an- 4- Q| - (bhi azol - 2-yl car banoyl ) e
thyl ] - benzenesulfonyl cht®yide H NN O~ ON Q50
2-(4-N trophenyl)-3-(tetrahydropyran-4-yl)propionic
acid (e pﬁ%m,ddmml) viz8 addrg, to Bi‘uﬁmmlspenm:s oﬁbﬁ@ens ed

\é\fgg‘%ﬁégg gﬁ%rrh%@ﬁﬂ]@%m#{}g trcpp%n 15 %g’l reparatlon 41,

23Q.0g, Hﬁﬂmpﬂbnyth])ydﬁll@ﬂ‘éﬁr(aﬁrgmmm PGENA&erylOmity-pivaloyl chloride
T8 B4k 1 E0nbnBh 3R BRRR AR B ol e st mbstgteghioped a

WP ﬁoeﬂu Chdlansttiile) s Bobi (#518mfrofa @M solsEtinhbRshed, N 1 5mmol)

SVENR B asalifofs 8 (petbemyor-ppolisinans P9 45 kel -
%nﬂlydrpmpﬂm (GO0 at —W|82C ( 'EEQ mixndd &rad stirMi 4l-78°CAo 20°C over 2h.

SEitpls99n Fhs B RREAYBositod Fonmise sk ememigned
B PeEy v e denise ihthelyverentgnedenixedd ded
SdnﬁWridds@luﬂoﬁhﬂ-ﬂB@ ma&taééﬁsn% M&d%t)%@c%h' aﬁﬁ en at

and

(3

c?@ é%‘?rt"é'r Efffﬂfe Wé t'ieéfé‘#mth g0 @Q%@Z?n fl‘meéﬁl Wasg@hquom
Wa s R theMeBhind 2
(1. 299, 7.6muol ) 1 n %‘g@d(%ﬁlt%i%&aﬁgé%( ’ggezwbmed
Wrigagike Ingets Westsrwaslsaduwitit BaD, dried (NwiS0)), fiddréd) atiCfoncdited in
el r f.or C? t ted wit 200m.)

a%’ e%o\gﬁ(@g‘& i St%ﬁar &%t ‘J:}.'Gﬁ éﬁ%%sg%\ﬁ)l lt}’?ﬁér%‘g)ﬁ‘fﬂ ned
Enmgtseap (4R) t4sbeneyl 8- [\mah;apu (metﬁylddﬁal;ﬂg)msnﬁpﬁl@eﬁahydro-zﬂ-

y%ﬁf@?proaarﬁg 1jlrl e )] Filtration and s

apor o tetp R bis P LR Rom o TE: @
-ﬁﬂ:baiﬂWI MECH)- %[Hntethylﬁﬁﬁﬁﬂjﬂbﬁﬂm%trah dro-2H-pyran-4-

IEI - gh]h r ot hh@% car b%h te trah{dropyra
Dlrortpylrtey PRisci B8 Reses TG PCENTG7E 14 s A spiation pT
DO (N5g,@4mmol) and 35% aqueous H;O; (14.5g, 128mmol) in H,0 (400mL)
was added dropwise over 40min to a stirred solution of (4R)-4-benzyl-3-[(2R)-2-[4-
(methylsulfonyl)phenyl]-3—(tetrahydro-2H-pyran~4—yl)propanoy1]-1,3~oxazolidin—2-
one (15.1g, 10.9mmol) in THF-H,0 (3:1, 1.6L) at 0°C. The reaction was stirred at
0°C for 1.5h, then the remaining oxidant was destroyed with 10% aqueous NayS0s.
The mixture was washed with EtyO (4 x 300mL), acidified with 10% aqueous HC],
and extracted with EtOAc (3 x 200mL). The combined organic layers were washed
with brine, dried (Na,SQy), filtered, and concentrated in vacuo. Trituration with
Et,0-hexanes gave the fitle compound: mp 217°C; the absolute configuration was
determined by X-ray crystallographic analysis.
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O Using simlar procedures to those described in
Preparation 59, 2-(4-
ni trophenyl)-3-(tetrahydropyran-4-yl)propionic acid
j,on 46, 9.74g, 34.9mml) was conve Ln

Q’ﬁ t.t?e conpound: SH (CDC13): 1.25-1.50 (3ff%r?%°“a"8°3%s
1.55-1.70 (2H, bkh 1.80-1.85 (1H, m, 2.20-2.30 (111
nreparasion $453ER)244-Gyplopmpgrssulfonylphensil)-3-fptralydpgyran-4-
éﬂ%ﬁo1ﬁicwﬁd65 (2H, d), 8.00 (2H, d). Preparation 61:

| uor ot hi azol - 2-yl am ne hydrochloride s HZN-/~F
.HCI NEt3 (63.4nL, 455mmoly s added to a stirred
suspensi on of 5- bronothia -yl am ne hydr obrom de
(102.7g, 379mml) in CH2C12 (115L), After |h, TFAA
(64.2nL, 455mmp1l) was adge 0 se at OC over 15m n.
The mxture was al | owed ¥ rffto 20C over |h,
before being stirred f& #n additional 2h. H2O
(600mM.) was added and the resulting precipitate was
col | edlheditle Torapaund éioths™ +48/&(c =1 02,1 THECIE)) wtas alntemm&om 2-(4-

.S x 300p The
K RIS R O

dPreoar §tian222péinpldyingtties oioes]sld esoriiserih Paéeatationl$82

coll ected precipitate and residual solid were conbi ned

and triturated wwth EtOAc-n-C5H 4 to give

NPreparationesNRAay-0l(4-ZilshifamSylenkh) 3L tdiaBak CD%S ld-?l)plﬁbionic

-46. WD 2004/ 072031 PCT/ US2004/ 003968 .45

@, s), 13.05 (1H, br). n-Buli (253m_ of a 1. 58M

sol ution in hexanes, 403nw% was added dropw se over

50mn to a stirred solutior{ off the above am de

(50.0g, 183mml) in anhydro E (1.3L) at -78C
After 1.5h, a solution of Hbenzenesul phoni nm de
(86. 0g, 275nn01) in anhyﬂk THE (250m.) was added
dropwi se over 30m n. r%xture was stirred for 3h,

bef ore bei ng warned up o -30C. H20 (300raL) was
added Taatitlé tanpoiuxd waeobsised frdrh QH(@dtHylsutiwgbylphdaeh) it e

B topoey - ORISPERS: oG RrEparation S LY Epie s Jepraipcol

| tdb@nﬁed ﬁnrmfepaﬂaﬁSn s8[Iewa dlyaathyerthRgbEd (YHIRI)\LV‘@EE )8
x_400nL) he cqonbi ned aqueous | a % rs were washed

&Pflﬁeléihf@qahb@ﬁwes bt Jokyds éansp). 46am pixd§omoCHICR-GSM
%Mjﬁ% GtT E

ggﬁg?ned orgg??% ext?%%jg“&%%Enhggﬁ%g&ﬁﬁ?h4@8%%%ﬁaabén

488fmjn)and brine, before being dried (MySO4),

filtered and concentrated. Col unmm chronmat ography

(Et OAc- n-C6H14, 1:3 to 1:2) gave

R {Eratioo3 @ i(BRBZ-¢-CRelythitan2sPfoRylbhdnfyl) ot anhedrapiraie4- SH

&§I§F§%+ 7,413 (1H, d). AcA (12.6nl, 175mol) was

get se to a stirred solution of this amde
(15. 7q, 73nnn|) in MeOH (3 ) at 0OC. The m xture was

OH

Q
s\
%
The enantiomerically pure title compound was obtained from 2-(4-
cyclobutanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid (Preparation 52)
by employing the protocols described in Preparation 53. It was analysed by chiral
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stirred at 20C for 30m n, heated under reflux for |h,
and finally concentrated in vacuo. The residual solid
was triturated with THE to give the title conpound: SH
WBDo10%keR0 (1H, d). Preparation 62:
4-[2-(Tetrahydropyran-4-yl)-1-(thiazol-2-yl carcbmszoofls003968
thyl]benzoic acid HS) HOI / O Noni O -Methyl
Wbﬁﬁbm’ﬁeﬁﬁé& gﬁfu&nésl ;Jdl grok§o S4pms)! )

ap
was al kylated with 4 - i odonet hyl t et r ahydr opyf an

(@6rgeg x Bemg fHe)- 0. BvaG]On (i h6), 1783, Hb‘i!n et @35nm

E R DA GGy A

(tetrahydropyran- 4- yl)ethyl]benzoate RTA = 3.86mn. A

[ in CH2C12
TRl 81 2L R AR g e Bl o
oYpropib@ivianid The mi xture was stirred at 20C for 3h,
bef ore bei ng concentrated in vacuo. The residue was
. treated with PhMe and the{sdj vents were evaporated of f
under reduced pressure. process was repeated
twice to provide crude net 4-gul 47 WD 2004/ 072031
PCT/ US2004/ 003968
car boxy- 2- (tetrahydropyﬁhn Z yl)ethyl]benzoate Thi s
carboxylic acid was condesi¥®d Wi th thiazol-2-yl ani ne,

utili &% the protocol outlined in EXAMPLE 65, to
furni élﬁ ophenyl)acetlc acid (10.00g, 46.4mmol) was esterified as

ees{;ﬁb&dteaﬁt%?thg%mxﬁ@mﬁiovﬁj}%%ﬁéh "ﬁ‘/ﬁﬁ‘}&f% Mtfg@{eﬂgig%xéa
@%5 252 dhb Meqbilé Hapbhiviation ofthisigstet (10HPR.A3. lnshol)

B e P P B

Erapmng)-B-(tetrahydropyran-4-yl)propionate: m/z (ES+) 342. 1 [M +HI". A

Rk ¢ ARCUMRIREL 0 1 AR o RIS RR) s e ik of

N@Ma(b@’&g 2hbdmo]) 6 FBempixttuearts BGrrdd 320 5IHY and then at

TEE B, beforeinenaed sploution ioe SO0y pfABRE e frediad prcfed
anmplet(:l?,rth@muaﬁrbms partifidihetweth BEAO{2E0mB N sh (IOOmL)
ﬁ 1ano| i n anhydrous DMF was stirred

%C‘f as L Siradted WithiEHAE Gowg00ngidofhen &C)COWGKI
: @lﬁﬂﬁ&’ extltabtﬁ Wetd \PasHbdiA Brifeihdtbl pﬁ?so4) Tﬁﬂé‘% A

before being filtered through ter cake
SYAaROrARa, al apiumn chromatography (IH—EtOAc, 7:3) gave ethyl 2-(4-

methylsulfanyl-3 -nitrophenyl)-3-(tetrahydropyran-4-yl)propionate: m/z (ES") = 371.0
[M+NH,]". This ester (7.48g, 19.2mmol) was hydrolysed.-with LiOH-E,0, as
described above in Preparation 22, to furnish the title compound: m/z (ES™) = 3433
[M+NH,T".

Preparation 58: 2-(3-Methylsulfanylphenyl)-3-(tetrahydropyran-4-yl)propionic acid

OH
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DMF (10m.), EtQAc (201), and CH2ClI 2 (20nL). The
sol utions were conbi ned, the solvents renpbved under
reduced pressure, and the residue dissolved in Et OAC

e Et OAc solution was washed with saturated
éﬁ‘géﬂc‘:’%’%” 2008 (3 x 20m), H2O (20m), and peil 3o fioosocs
(201L), before being dried (Na2SO4). Filtration,

| a
(b Ef’*&gvﬁﬁ%ﬁﬂ%ts?mghﬁdega o’ Z@f"?@*%‘?ﬁ%ﬂh RTA =

tgral}gdrﬁpjﬁan—ﬁncgrb?@eh o3P @}rlfaﬁhe Hfapedlq-ﬁgescnbe mn

PrepfafitPse o BisleuliPBl(s FReipht -ﬁ@&%ﬂ&l@b&l@ﬂ4oﬁ)&%’w miz
riate - car 0X|IC acid wth i azol

(5@*‘3 BN 4 NEEbeaelion ofis camw@s(@mas @wﬂlh@sﬁ@g

(ﬁsd}’gL ctur e§teJi m%%hﬁ&nﬁ?ﬁ}fzﬁ@o}w % 2004/ o 2031

(o )82 69 DoBY cEhe mixmre{ s Szi-n(ed uivier R dth etuespbery far 24y
%F% lﬁem&p%lwere %n%#l%/ S %e @é}h% a8 ééa%éd }vﬁh ﬁOMS X 901}1L)O

tl(eE)theBeoEthirmﬂ fﬂm}tés- weré dvapbided3d Bivé eth3l 2-(Maminophenyl)-3-

R PRGN et ol | Ao

cél’ﬁiﬁo@id gﬂg%ﬂh aﬂﬂﬁﬂlﬂ lﬁ@Mﬂ; (1(%93 vis4dded over 30min to ?\f]tin‘ed
en l.a - Z- . +

iRt AR QO ALY i S o SOt @ it L 18 opinon. The

tdﬁ'ftﬁ:fhﬂr): wak ﬁldém:&"é(ﬂ"@iblo@ﬂeﬁfd tﬁerf’l@hﬁ\qc E'CM'I 3t On @ofhd\the

2-yl)-Nthiazol - yla@%ylan1de
S?lE?nt%W%fB IEPQVSH B pyessyze; then t@arq&@ﬁlﬁ Fide digsetendyin -

E?(Dﬁg’%;leﬁl.G@hé-EfbAc solution was washed with 1M HC1 (2 x 20mL), H,0O
(20mL), and brine (20mL). Filiration, solvent evaporation, and column
chromatography (CH,Cl—Et;0, 1:0 to 99:1) afforded ethyl 2-(3-methylsulfanyi-
phenyl)-3-(tetrahydropyran-4-yl)propionate: m/z (ES") = 309.2 [M + HJ".
Saponification of this ester with LIOH-H,0, by the protocol outlined in
Preparation 22, furnished the title compound: m/z (BS*) = 561.3 [2M + HJ".

Preparation 59: 4-[2-(Tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl]-

benzenesulfonyl chloride

H

N. 8§
0‘ 0 \l"i./)
Cl’s\‘o

2-(4-Nitrophenyl)-3-(tetrahydropyran-4-yh)propionic acid (Preparation 46,
10.40g, 37.2mmol) was condensed with thiazol-2-ylamine employing the procedure
described in EXAMPLE 65 to afford 2-(4-nitrophenyl)-3~(tetrahydropyran-4-y1)-N-
thiazol-2-ylpropionamide: m/z (BS") = 362.1 [M + H]". The nitro group of this
compound (6.55g, 18.1mmol) was reduced utilising the procedure described in
EXAMPLE 145 to give 2-(4-aminophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-yl-
propionamide: m/z (BSY) = 332.1 [M + HJ". A solution of NaNO;, (2.11g, 30.5mmol)
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6 YS) phenyl)-N-thiazol-2- [MtMeCN+H 1 o NJ
ylacrylam de ~sO 0 N(I-] H (E)-2-(4-Methanesul fonyl -
392 1 7 N s phenyl)-3-thiazol-5-yl-N 3.121A) + QO
2-ylacrylamde [+ 0/ H
(ﬁk@ﬁ anesulfonylphenylg N' 434'1 8 PCT/US2004/003968
sN—tlazoI 2-yl -3-thiophen-2- 3.411A3 + Q O N
ih MY waskdddad sﬂxrwip toomstinied enikigie of the above aniline (9.40g,

sty J28RRCPRARTA PG (o np°c; Aendiy o osylige
c{la[g%ig%lmdfs_@t |1=,011.'ttc1)@1r \cb;hsydrcli)eied‘bvfeg i ﬁlﬁifilt(:] 2 n;ijlctuf@f ghlﬁh'ﬂ(ﬂz@rﬁ age,
TRiEP O R 0 ) N npd by pepyiguety
with $G;. (HRtokiRhy sy nyitred fod 1 ;5!11) treatdd WAROR}® (2D0INTE and ek@rash@l
2004/ 072031 PCT/ US2004/ o

R EIOAC 300t 500, BasAopbied B0 exiracts wore washed with FiO
(?F"‘tjb?glﬁi (Ljﬂr O%@%’ LRheRY tMEé;?T\)/HS- Fﬁ%ﬂ\tl_l_ﬁﬁl 28 4oldent ¥vdporation

an-4-yl) H]
provided the title compound: m/z (BS") = 466.1 [M + MeCN + HJ".

Preparation 60: 4-[1-(5-Chlorothiazol-2-ylcarbamoyl)-2-(tetrahydropyran-4-
yDethyl]benzenesulfonyl chloride

% 0 ﬂ\'}r}_ ¢
CI" %

Using similar procedures to those described in Preparation 59, 2-(4-
nitrophenyl)-3-(tetrahydropyran-4-yl)propionic acid (Preparation 46, 9.74g,
34.9mmol) was converted into the title compound: & (CDCls): 1.25-1.50 (3H, m),
1.55-1.70 (2H, br), 1.80-1.85 (1H, m), 2.20-2.30 (1H, m), 3.20-3.35 (2H, m), 3.80-
4,00 (31, m), 7.20 (14, s), 7.65 (2H, d), 8.00 (2H, d).

Preparation 61: 5-Fluorothiazol-2-ylamine hydrochloride

S
| qu\ﬁ IF -Hel
NEt; (63.4mL, 455mmol) was added to a stirred suspension of 5-
bromothiazol-2-ylamine hydrobromide (102.7g, 379mmol) in CH;Cl; (1.5L). After
1h, TFAA (64.2mL, 455mmol) was added dropwise at 0°C over 15min. The mixture
was allowed to warm to 20°C over 1h, before being stirred for an additional 2h. HzO
(600mL) was added and the resulting precipitate was collected. The aqueous layer of
the filtrate was separated and extracted with CHCl; (3 x 300mI). The combined
organic extracts were washed with brine, dried (NazS04), filtered and concentrated.
The collected precipitate and residual solid were combined and triturated with
EtOAc—n-CsHi4 to give N-(5-bromothiazol-2-y1)-2,2,2-trifluoroacetamide: &u
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I 0o N propionanide O (E)-2-(4-Bronophenyl)-3- 12 HS
(tetrahydropyran-4-yl)-N 3.671A1 393.0 [Mt H+ o0 N~
t hi azol -2-yl acryl am de e (E)-2-(4-Methoxyphenyl) - 3- 13

hydr opyran-4,yl)-N 3.521A] 345.2 I—g /009
%ﬂl&l&@z? |azol 2-yl acryl amde 0 a &’(MF/U 52004/003968

(E) 3- (Tetrahydropyran 4-yl)- 14 N S

Sprh./ o p
%Ellbgﬂsz]zl?idS a(Z é) ﬁ?(ﬁS"ﬂH brd, IalﬂuL?’&%thL[ &/g?]rsg/;% %Tlgmnm
%1%31195_, (’r yz@p @4 g éww.o&er S;nggto a stirred solution of the above

\ﬁhﬂdemz? P%ggg%m%nﬂa&g&r%u %Hﬁ"ﬁ éﬂ)oﬁﬁ?%‘;g [/%ﬁ'e}:h] h, {1/%\?111&011 of
é\@uog s&ql-gb@mgpd@ﬁﬁ&)gﬂ,ﬁmnﬂ) in anh)@rous THF (250mL) was

1 g ]c_i?%ﬁg 86§)V¥113OE?1£ 4"[_#6 mb%urﬁlw%\]; %tlri'e%%g Rﬁ/ R}%'L%{% vzfarmed up
31'(3136@{ Be é&Q@p;h) s adqr:ﬂ)am\um hﬁxiﬁilreSyastﬂhe&-ziohmﬁegé_Cﬂﬂe Pad.
i S A PSS AR e Bl
I‘Be pigeny layerDf (Hecitrath yahs @@ﬁfa&lﬂ -aftd ekifilctedl with water (2 x 400mL).

¥hd cddllad aque!:ousz iaysrs Yore whashad &v}\t/ﬂ- E0 (400mL), before being
acidified to pH 6.5 with 2M HCI and extracted with BtOAc (2 x 400mL). The
combined organic extracts were washed with 1,0 (2 x 400mL) and brine, before

| being dried (MgS0,), filtered and concenirated. Column chromatography (EtOAc—
n-CsHig, 1:3 to 1:2) gave N-~(5-fluorothiazol-2-y1)-2,2,2-triflucroacetamide: &g
(CDCL3): 7.13 (1H, d). AcCl(12.6mL, 175mmol) was added dropwise to a stirred
solution of this amide (15.7g, 73mmol) in MeOH (300mL) at 0°C. The mixture was
stirred at 20°C for 30min, heated under reflux for 1h, and finally concentrated #x
vacuo. The residual solid was triturated with THF to give the title compound: &

- (D;0): 7.00 (1H, d).

Preparation 62: 4-[2~(Tetrahydropyran-4-yl)-1 -(thiazol-2-ylcarbamoyl)ethyl]benzoic

acid

H
HO 0 N\n‘f/)
o
_ Methyl 4-tert-butoxycarbonylmethylbenzoate (1.71g, 6.84mmol) was
alkylated with 4-iodomethyltetrahydropyran (1.86g, 8.21mmol), employing the

method described in Preparation 41, to afford methyl 4-[1-tert-butoxycarbonyl-2-
(tetrahydropyran-4-yl)ethyl]benzoate: RT” = 3.86min. A solution of this compound
(1.37g, 3.94mmol) in CHCL, (SmL) was treated with TFA~CH,Cl, (2:1, 15mL) at
0°C over 10min. The mixture was stirred at 20°C for 3h, before being concentrated ix
vacuo. The residue was treated with PhMe and the solvents were evaporated off under

reduced pressure. This process was repeated twice to provide crude methyl 4-]1-
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$ ~i o NI ylpropionan de 2-(4-Methanesul fonyl phenyl) -
19 \ Nv N (1H pyrazol-3-yl)-3- 2.90[A 378.1 [M+H * |
CNH (tetrahydropyran4 " - 0 yl)propionamde 0 50 WO
1 PCT/ US2004/ 003968 0 20
%gggk%éﬁ anesul f onyl phenyl ) - PCT/US2004/003968
N-pyridin-2-yl-3-(tetrahydro- 86171 389.2 [ M- H +
@grbpxb2ﬂemygwpm14)¥}}e@}p1 w@él’hs carboxyhc acid was condensed
%&%%Jﬁ%n flﬁmxﬁlg M%cm%&mh'ecpwmw&s % furnish
89171 3 t et rahydr opyran-4- |

yrhethoil 6ﬂ216ﬁq‘a¢hydmpy@nﬁ xlxrlﬁthmhly@vbmhmqsd)e@d}ypqzozte miz

t Y, 2.61
(5575 MR RO g0 3 imBPul PobEE AP Cae
[8OB-ENOY, tding the deredur@dapbijbed iif Brepaationid2, to furnish the title

syl f 1A1 i N (tetrahydro 2.11
gg%ggﬂﬁhﬂk(ggéYranaﬁh% Epyl)propionanide 0
N- Benzot Mazol - 2-yl -2-(4- 24 o o s Be
. =t hanesul f onyl phenyl ) -3 8%Qhﬁ trahydropyran 4 3.441"1
445.3 [Mr H* . s0 yl)pF
2- ( 4EMR(I-dMsstsan bfubibyy Ipien iy -thia2b]- Byl— -thiophen-3-ylacrylamide
3- (tetrahydropyran4 yl) N_2.861A1 437.3

At

K
X 0 W
o}

A suspension of PS-carbodiimide (688mg, loading 1.34umol mg™, 922mol),
(E)-2-(4-methanesulfonylphenyl)-3-thiophen-3-ylacrylic acid (Preparation 1, 139mg,
450mol), and HOBt (84mg, 622 umol) in anhydrous DMF was stirred for 15min at
20°C. Thiazol-2-ylamine (32mg, 320zmol) was added, then the mixture was stirred
for 40h at 20°C, before being filtered through Celite, The filter cake was washed with
DMF (10mL), EtOAc (20mL), and CH;Cl, (20mL). The sclutions were combined,
the solvents removed under reduced pressure, and the residue dissolved in EtOAc
(SOmL).. The EtOAc solution was washed with saturated aqueous Na,COs (3 x
20mL)}, H20 (20mL), and brine (20mL), before being dried (Na;SOy). Filtration,

- solvent evaporation, and flash chromatography (IH-EtOAc, 3:1 to 1:3) gave the title
‘compound: RT* = 3.43 min; m/z (ES") = 391.0 [M + HJ".

_ The PS-carbodiimide-HIOBt-mediated condensation of the appropriate
carboxylic acid with thiazol-2-ylamine, as outlined in EXAMPLE 1, was also used to
synthesise the amides listed in TABLE 6 below.

TABLE 6
| Ex | Strueture | Name | RT (min) | m/z (ESY)
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0 Ni>[1,3,4]thiadiazol
yl propi onam de 0 0 2-(4- Met hanesul f onyl phenyl) -
Y1 SN 5-yl)-3-
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(3-nmethyl-[1, 2, 4]
LRGN QPYFan- 4-

propironam de

-2
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~S

N
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N-{(5-Fethylthiazol =j2-y|)-3- 3 2017~ 409 1 |N
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N-|( 4- Zuefppdpsuffonylghen@t~ 46997 [ Nihdliwy o |
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S|[1 2/4¢thiadiazolf-5-yl)-3- 3.191A] 1436. 3 [{M+ Hl+
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4 HYS phenyl)-3,N-bisthjazol-2- 3.13% f’ﬂgffﬂr
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/s\\
{E)-2-(4-Methanesulfonyl- 405.1
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(£)-3-(5-Chlorothiophen-2-

6 - y1)-2-(4-methanesulfonyl- 3 304! 466.1
phenyl)-N-thiazol-2- ) [M + MeCN + H]"
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7 phenyl)-3-thiazol-5-yl-N- 3,194 ?ﬂ?%im*
thiazol-2-ylacrylamide

//
W 2+(4-Methanesulfonylphenyl)- “ 434.1
8 NS N-thiazol-2-yi-3-thiophen-2- | 3.41 ; +
C{\s o \,‘}’j vipropionamide LM+ MeCN + H]
-~ \b
2-(4-Cyclopropanesulfonyi-
H phenyl)-3-(tetrahydropyran-4- [A] +
9 o N\“/} 1) N-thiazol 2yl 3.19 4212 [M +H]
Yy c W propionamide
Vo
2-{4-Cyclopropanesulfonyl-
i phenyl)-N-(5-fluorothiazol-2- 18] +

10 o \ES/ ¢ | 03 (totabydropyrandog). | 150 439.0 [M+ 1]
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o
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2-(4- nesul f onylApitEiyiligeel 231244-Q {i 0 NJ-|'
B-thio 8 facry mmwffmmmm ,MRE, O 3'7&5’[%]*
2004, 3§ PEp US: éw ity
(B) A, (5- Chl or ot hag SPEP I 461.2 40 o | NYs Cl
2=i(Anethanesu-emHpheny - 3-27 [ MeENeCNEH]!!
N-Benzothiazol-2-y}-2-(4-
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o H\rs (tetrahydropyranr-)tl-eny ) 34414 4433 [M+ H]J
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N- (i;li‘:uoropyndm 2~y1)-2-(4-
27 methanesulfonylphenyl)-3- .
\O\ (tetrahydropyran-4- =D 3.19% 407.2 [M+H]
“ yDpropionamide
28 n 12‘;(4 -Methanesulfonylphenyl)-
-pytazin-2-yl-3-(tetrahydro- | 2.87(A1 3903 M+ H]'
Q \l/\:I pyran-4-yl)propionamide (M H]
"%
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33

2-(4-Cyclopropanesulfonyl-
phenyl}-3-(tetrahydropyran-4-
y1}-N-[1,2,4}thiadiazol-5-
ylpropionamide

3,201

422.1 [M+H]"

34

{E)-2-(4-Cyclopropane-
sulfonylphenyl)-3-(tetrahydro-
pyran-4-yl)-N-thiazol-2-
ylacrylamide

3.14W

460.2
[M +MeCN + HJ"

35

2-(4-Methanesulfonyl-
phenyl)-N-{5-nitrothiazol-2-
yD)-3-(tetrahydropyran-4-
yhpropionamide

3.36M

4813
[M+MeCN +HJ'

[A] RT employing Method A. [B] RT employing Method B.

EXAMPLE 36

(E)-N-(5-Chlorothiazol-2-yl)-2-(4-methanesulfonylphenyl)-3-thiophen-2-

ylacrylamide

-52 .




(I OrmL) and saturated aqueous NaHCO3 (5nL). The
organi c | ayer was washed with -54 WO 2004/072031
PCT/ US2004/ 003968 H20O (5nmL) and brine (5nL), before

j entrated. The resulting solid was
Bg&é?g’é?glpﬁ sed from MeOH to furnish the tit| &CT/US2004/003968
conmpound: RTA = 4.39min; inlz (ES) 410.9 [M H +.
Several other enam des wptge prepared via the
condensati on of the apprgeiate acid chloride with
het er oaromati ¢ am nes as rereﬁ%egt ed by EXAMPLE 44.

=\

These conpounds are hi §t €p N TABLE 8 bel ow. TABLE 8
Ex Structure Nanme RT J{Wnk°(F /| o 45 ~

(x-2- (4-Bronmophenyl )-3N fnm 2-yl - N-pyri m di n-4- 4.01
369. 9 A Biutids oy ALS 4Rl ényl)-3-thiophen-2-ylacrylic acid
(E) - 204 Bl% orm‘%. :g nyr) I?IN- (glges{zll%éﬁm@h nyl)-3-thiophen-2 ylacr-y ic aci
HPseRar atiolyd|302mg) 1 0gmeD. BATY (8 Bmel 245dd), Sghiprythiagyl-2-

~ ; + - )-3-
SRR AIIdl il 1ol gt O aRRER &
yAubydr s PME S M heatsd (B er Zai¢uowBy i ibton With $imringai 60°C
?fgiﬁr:hn %hF: ?B@é : Ve N\?a(pg' TR lLr}dgf 1%51943?1 p14e's§193, [ﬂM}i ﬂ‘{g *
0 K 2-Vy acrysl am deT Br
(rEnaibd Beres paititiazw beBvopl CH,E€Y (60HL) and 1M HCI (60mL). The
bronmpphenyl ) - 3-furan-2- .4.44 [\
TSRS Pl 354 Bty Wi 134 5 Sl o gy ted
4QBedis NedC O (dixnasidly] 11H0 @0RIL),2mY bHind (601 3 Defore beifle Bidd
f ur an- Z-ﬁ(,l acrylamde m- |
(NazSQy). Filiration, solvent evaporation, and flash chromatography (TH-EtOAc, 4:1
to 2:3) gave the title compound: RTA = 3.77min; m/z (BS") = 466.1
[M+ MeCN + HJ.

The microwave-mediated condensation of the appropriate cai‘boxy]ic acid with

thiazol-2-ylamines, outlined in EXAMPLE 36, was also employed to prepare the
amides listed in TABLE 7 below.

_ TABLE 7

Ex | Strocture Name RT* (min) | m/z (ESH
(E)-N-(5-Chloro-4-

37 methylthiazol-2-y1)-2-(4- 3.03 480.1
methanesnifonylphenyt)-3- : [M +MeCN +H]"
thiophen-2-ylacrylamide
{(E)-N~(5-Chlorothiazol-2-y1)- 450.1

38 3-furan-2-yl-2-(4-methane- 378 : +
sulfonylphenyl)acrylamide [M+ MeCN +H]
(E)-N-(5-Chlarothiazol-2-y1)- 466.1

39 2-{4-methenesulfonylphenyl)- | 3.77 ) +
3-thiophen-3-ylacrylamide [+ MeCN + H
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Br (E)-2-(4-Bronmophenyl)-N(5- 51 Ns
br onot hi azol -2-yl)-3- 4.55 470.9 O N ~}-er
t hi ophen-2-yl acryl am de [I\/gl—ﬂN Br /
ronophenyl )-N- 5 S
t(ﬁ’é‘ﬁ)éﬁ(’éﬁﬁ _3-thi ophen-2- 4.15 393.0 + Br, FCTAUSRAp4/003968
yl acryl am de [MH  -55 WO 2004/ 072031 -~

PCT/ US2BQ47 003968 [ E) = 2-(4- Bronmophenyt=T—3939-531
4]t hi adi azpl -2-yl-3- 3.94 [MrH + N

N S
fhlpothjazol-2-y1)- 61.2
t"E ophen 2t yhacryl a"‘%? nesujfonyly ny1}54 s §M+MeCN+H]‘”
(5)- & (2 Pty
hy # azBl -2yl )| 3- + -

fhlnnl’ﬂan- 7-y| a(‘rvl ahi de B [ ON

(E)-2-( $Br onopheny| ) - N-- (5- 426.9 56 \ I Nis
chlior ot ¥i k 2-y1') | B(5-Guldénilzblryh2 @ N~Ci |
thijoph Wklanmdmnﬁlfo@@heﬁ})ﬁur ain}.'lz- y1-2- )ffgi-Me LI
327. 900 MN-# 5 ptivple-retphrisaepiieny] ) - N-t hil &701 oY T
"o|O' M) ylacryl ani de i (E)-3-Furan-{2-y1-2-(4- 341.0
5711 net hoxyphe -NF(5- 406 W+ 1 J.j )
mef hyl thilazol - 2-yl ) ‘H%eﬂfylthl@lo N H
-N-(J-dhlbrqt hi ag S 484.1
gﬂ_z 40 N o E\ﬁ% a3l 19 tha es Ilog lph%zy%é 53;866 | NEM S MoCIg +H]
2- |w§C am dé~{M 0 yl)propmnannde
V]
N e
I s (E)-N-(5-Chlorothiazol-2-¥1)- 4671
43 N -8 2-(4-methanesulfonylpbenyl)- | 3.55 ; +
% o \I‘Urj— “ 3-§hiazol—5?y1acry1am§d:n [M+MeCN + H]
/\\o

EXAMPLE 44
(E)-2-(4-Bromopheny1)-N—(5—chlorothiazol—2—y1)—3~furan-2-ylacrylamide

A suspension of (£)-2-(4-bromophenyl)-3-furan-2-ylacrylic acid
(Preparation 9, 4.10g, 14.0mmol} and oxalyl chloride (2.5mL, 28.0mmol) in
anhydrous CH;Cl, (100mL.) was treated with a catalytic amount of anhydrous DMF
(25uL). The resulting solution was stirred at' 20°C for 4h, then the solvents were
removed under reduced pressure. CH;Cl, (50mL) was added fo the residue, then the
solvents were evaporated off under reduced pressure to give 2-(4-bromophenyl)-3-
furan-2-ylacryloyl chloride as a brown solid. A solution of this acid chloride (343mg,
1.1mmol) in anhydrous THF (1mL) was added to a solution of 5-chlorothiazol-2-
ylamine hydrochloride (171mg, 1.0mmol) and NEt3 (0.561mL, 4.0mmol) in anhydrous
THF (ImL). The suspension was stirred for 16h at 20°C, then the solvents were
removed under reduced pressure. The residue was partitioned between CH,Cl,

- (10mL) and saturated aqueous NaHCO; (SmL). The organic layer was washed with
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H (E)- N-(5-Bronot hi azol -2-y1)- 438.0 59 NYs Br
2-(4-nitrophenyl)-3-thiophen- 4.03 [MtH + o0:. .. 0 N~
2-ylacrylamde 0/ s H(E)-2-(4-Nitrophenyl)-N 358.1

&6b Yp4hHhAazo! - 2-yl - 3-t hi ophen-2- 3.74 [M+H]+
NJ ylgcryl arri de O H (E)-N-(5- Br oot hi azol - yI ’dgé"fﬂ""%%s

6 S IfonyJ phenyl 3 80 + O
N}I% ¢ }ll SowE E]%&;Pg ¥ PSIRE gende resuffing solid was

( Eppyztame@ampm ¥d fardikh taaﬁﬂelcmﬁ%uﬁd RTA 4, 39m1n miz (BS") =

tFia - 2=yl - 3-thi ophen2- 3.61 [MH i]+
@V e 0, -56 WD 2004/072031 PCT/ USZOO4/ 003968

H(E) N- (5-Chl orot hi azol -2-yl)- 372.0 63 N s
)-3- 3.96 M+ + o N, N-01

2- (4- cyanophenyl )
t hi*6ph ﬁ)rf]'f Waggﬁiiﬂ\%ﬁlﬁ Rrepgredyyia the condensation of the appropriate acid

( E) -dvidifate %Qfef&d%hﬁ&a% a%niés hs %n@gs&ted%r EXXVIPLE 44. These
2- (4- cyanophenyl ) - 3-
Phenyl acryl difrpengds axg @@wu‘m 8 below. TABLE 8§

N

A BsiNRhu@nesul T onylIgRy ) =3=(tetrahy ‘-ﬂ']“‘ " 4—vb )N
/z (ES
-t h o2-yl propronam de- 0O H™S m’)a’”z(ﬁi)’
(E)-2-(4-Bromophenyl)-3-
45 furan-2-yl-N-pyrimidin-4- 4.01 369.9 N
ylacrylamide [M+H]
(E)-2-(4-Bromophenyl)-N-(5-
46 bromothiazol-2-yl)-3-furan-2- | 4.41 454.9
ylacrylamide [A+H]
' (E)-2-(4-Bromophenyl)-3-
47 furan-2-y1-N-thiazol-2- 4.09 3710
ylacrylamide (M +H]
(E)-2-(4-Bromophenyl)-3-
48 furan-2-yl-N-(5-methylthiazol- | 4.20 389.0 .
2-yl)acrylamide [M+H]
(£)-N-Benzothiazol-2-y1-2-(4-
49 bromephenyl)-2-furan-2- 4.44 427.0 .
vlacrylamide [M+H]
' (E)-2~(4-Bromophenyl)-N-
3 (4,5-dimethylthiazo]-2-y1)-3- | 4.32 403.0 .
furan-2-ylacrylamide [M+H]
(£)-2-(4-Bromophenyl)-N-(5-
51 | R s bromothiazol-2-y1)-3- 4.55 4709
\\l/ Br thiophy 4 [ M+ H]+
Be o Nf ophen-2-ylacrylamide
(E)-2-(4-Bromophenyl)-iV-
S2 thiazol-2-yl-3-thiophen-2- 4.15 393.0 .
yiacrylamide [M+H]
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oS 1 / ON EDCl (80ng, 420p nol) and HOBt (56nmg,

420, unol ) were added to a stirred solution of

2- (4- met hanesul f onyl phenyl ) - 3- (t et rahydr opyran-4-yl ) pr
QPb e 7e5 d  (Preparation 41, 100ng, 320, u

anhydrous DMF (6nlL). After 15m n t he sol u?ﬁ!’g%}nds?owoos%s

treat Qd \A‘ t h—t hl n7n ’) ‘II am ||\,‘(\Ju||9 \)OU, (al UI ) . Ille

m Xt ur stirredg a EJP gg1J§h ﬁ)_efore teéar}g
ncentt ay ed, under ce 6551 ' regi3 was

3% it en é%g,ﬁ“f @jggs: 2§d‘4 aquddtfe B’

he oN-gaani c| layer was vvashed with IMHC and

‘ SOy FitTiation and sol vent| evaporfation

Lhe title co omSRRAVFEND5-16 min; m ES) =

-H‘ﬂﬁmﬁgﬁg ekedpl i fi q“é} + t he

MPiner@s2whavlahido uged to grepare

$ (TABLE 9). TABLE!9 Ex Stlructure

+s/ 661 H
i az (D2 ?@mﬁlheﬂsl)*yﬂA %13. 0 |26NYS'
aneisy %“‘%ZR)E@I 1P W | e+

95205%PH563¢ a”@‘%-z dhenyl -N 67 \ N s

\L1 ’) o) 777 Al 31

V. 4 V4N
9T A 40 n‘1

;!n gF%ﬁl & O M 327.0

LS 2- {390 "
T ARl | 303, 2 My

acrylamde [M]]1 0O
ol-2-yI)- 69 s
m.@[}yﬂaﬂ.z-yl[.w:l- 468.2 i Y Y 3%} 0
0

- 41phduyphSny§ILA] [ M- | ¥ s, | 3
methylthiazol-2-yDacrylamide

(E)-N{S-Chlorothiazol—Z-ylj- 392.1
58 2-(4-nitrophenyl)-3-thiophen- | 4.03 [M+H]"
2-ylacrylamide
7
1w (E)-N-(5-Bromothiazol-2-yl)- 438.0
59 N8 2-{4-nitrophenyl)-3-thiophen- | 4.03 FuT
N y—-Br : +H]
o= . 0 Y 2-ylacrylamide
3
{E)-2(4-Nitrophenyl)-N- 358.1
6 thiazol-2-yl-3-thiophen-2- | 3.74 [M+HT
ylacrylamide
(E)-N-(5-Bromothiazol-2-yl)- 510.1
61 2-(4-methanesulfonylphenyl)- | 3.80 M-.I- MeCN + HJ*
3-thiophen-2-ylacrylamide : ’ &
{E)-2-(4-Cyanophenyl)-N- 338.1
0 thiazol-2-yl-3-thiophen-2- 3.61 [M+HT
ylacrylamide
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0 (E)-N-(5-Bronothiazol-2-yl)- 70 N $

2- (4- net hanesul fonyl phenyl )- [A] 514.1 01 i o li --ar
3-(tetrahydropyrand-yl)- 3.55 [ MFMeCN+H] + s
e Ydoawage (E) - 2- (4- Met hanesul fonyl - 71 PCT/US2004/003968

phenyl) 3-(tetrahydrothio- 450.1 p - 0 1
pyran yI) N-t hi azol -2-yl - 3. 53[A] o J acryl am de
[VHVECNEH ™ TT8'S, U(I:)-I\I-(5 Chtorothfazol-2-yrj- 72 N

$ 2 hanesul forg@% %yl 84.0 ol |i qu Y
3-(tetrlahydrot hi ¢ Ve CN+H#- -s,
G [3- ( ° a§5 1/ EMNEONTES, .

acr (EJ-—NL dphtnOYyQerfiai®t Nyl § 73 1 N

t hi -y)- -(4-rrethane- ] 49820I -0y [
sufif Lptenyt =3 T’ etranyor 0- 3. 95[ AT WNVECNFH +

t hi 4-yl)acryl E) - 2- (4- Met hanesul fi nyl -
7‘5% phany| )-31€ g‘?ﬁi@ 1‘? ‘%ﬁ} 13;9_'?5 1 o W60
thi N2kt 1, 23735 [ M| HT+ [M+H]
yl dcra 'dé M~E) - \I—(5 Chlorothlazol Lz-yl)-' 75 I N

naclll fi n\ll nhgn\l r A'l A 1

[ (4 rre{'hall\‘ T I TTP'I b_lly'l } _I'J'U L \J . LIL

3 (tetrahydrothi opyran-4-yl)- 3. 71 [ MFMeCN+H] +  hs
acrylam de 0 -58 WD 2004/ 072031 PCT/ US2004/ 003968 O

N- ( 5- Chl or ot hi azol - 2- yl)E SPLE65

2-{4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-ylpropionamide

H
N _s
Q o\l\‘ir\/)

EDCI (80mg, 420mol) and HOBt (56mg, 420mol) were added to a stirred
solution of 2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid
(Preparation 41, 100mg, 320mol) in anhydrous DMF (6mL). After 15min, the
solution was treated with thiazol-2-ylamine (38mg, 3802mol). The mixture was
stirred at 20°C for 16h, before being concentrated under reduced pressure. The
residue was partitioned between CH,Cl; and saturated aqueous Na,COj;. The organic
layer was washed with 1M HCI and dried (MgSQO,). Filtration and solvent
evaporation yielded the title compound: RT* = 3,16 min; m/z (BS) = 436.2
[M + MeCN + HJ",

The procedure exemplified by the preparation of EXAMPLE 65 was also
used to prepare several other amides (TABLE 9).

TABLE 9
Ex | Structure Name RT (min) | miz (BSH
s
//
66 L K (£)-2-Phenyl-N-thiazol-2-y1-3- 3.91M4 313.0 .
N } thiophen-2-ylacrylamide [M -+ H]
o N
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-~
5
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Y _
s
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0
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(E) - N-(5-Chl orot hi azol

_2_y|)_

84 \ Ns

2- (4-net hyl sul fanyl phenyl )-3- 1.8618] 395.0 YI }- c,
5004 072001 PCT) US2004/ 003068 7 o e L 799 YO
?Q({?soﬂ‘g? 4 o- 4- net hyl sul fanyt N s PCT/US2004/003968
phenyl ) - 3- (tetrahydropyran 4- 3. 52[A] 381.2 85 Y
- [VHH] =5 .0 Nytprogpromam-ge—+
pr Opanesul fm@;dhrom&mz&z 24,
gornyltlne&mhﬂf )% %+ 83!
S 5L .3
vl )¢ r ARy T ppyr ﬁﬁah}'dr{pMﬂ\‘bWH] & ™o N| @1+ MeCN + H*
yl) am de~( E) -|Rropiuagitle or ot hi azol|- 2- yI) 87 ~ s
2= yyeto Qllfm/I- 3. 39[ Al 43".2 /[ _0 ) >ci
ah((ag/l )2-( ( et Ir ahydr gpyy,an- 4ﬁ“§{l‘ yl_ $ yl)acryl am de
- o= (ALY CLOPT O @kt Bt B
Salff i nyI D ;'f @nwﬁﬁ sii0n. 3 BO[ A 3403, 3 393ﬁﬁ]+v y
pyrapa = N9t zcbmﬂenaﬁai%- H ys O|Nyl acry[(”am
0—12- \3 Broffo-—4—89——s—nethanesul f ony| phenyl ) |- 3-
3.39[A] 5162 0 0 Nj) (tetrahydropyrm 4-yl) -|N-
[ M#MeCN+ i az F"-l?tl' fr -opiaed de O Br
28 (|4-Eth f ropyqan-4- s40W | 4331
N ( 3-reshyr- [4, 2 4]1 1: §: 81-‘/11"”%201424. 1 90 |GMNYG'
5-yla (terihydro npéfamol 27 [M+ H+ o o|N
VA |JI U|JI orram—6Ge
H 2-(3-Methylsulfanylphenyi)-3-
N y. anylphenyi)-3
9 1 \E} (tetrahydropyran-4-yl)-N- 4 "3.591A1 363.2 N
thiazol-2-ylpropionamide [M+H]
S
]
: H Zh(4-l\lf.§egh_§(/lsulfanyl -3-nitro-
| 80 N._-8, phenyl)-3-(tetrahydr -
- 3 n} Y, yI)-N-thiazol- 2-yiy- ey 3421 ?ﬂi‘g :"IH]"
S pA propionamide
o0
I u (E)-Z-(4-Nﬂmphenyl)_3-
31 ) NYj) (tetfahydropytan-4-yl) N- LSI{B] 360.0 N
O‘ﬁ" N-Z thiazol-2-ylacrylamide [M+H]
[0}
L 2{2('};N—(5-C§10rotb1azol 2-yl)-
82 s -nitrop, enyl)-3- 394.0
oy Yoo | Getabydtopyran4-31)- AR P
3 1ylamide
83 ] (E)-2-(4-Methylsulfanyl-
HYS phenyl)-3-(tetrahydropyran-4- | 1.61®! 361.0 R
N I, y1)-N-thiazol-2-ylacrylamide [M+H]
gE? 4{\" (StLChlorothlazol-LyI)
84 L H methylsulfanylphenyl)-3- 395.0
s (tetrahydr A 1.86™] '
~g \EJ}- ¢ yl)acrylangllt)i?m A+ HY

~50 .



Aso 2-(4-Et hyl sul fanoyl phenyl) -
-3- 3.12[A] 419.1
0O NvN yl) propi onam de
I sul f anoyl phenyl) -

N-pyrimdin-4-yl
[M: H +

b fr My

91 U

N- pyrazi n-
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vadqu met ofr‘aphivlecrylqmidei f i cat i on ( CHC13- NeOH,
99:|1) c&'af t he resi due on Chronat orex(r) NH DMI020_( Fuji
Sillysi g~¢hem cal, L{d., Aichi-ken, Japan; See al so
ht tip: / / .faji-sil )bs{mxﬁxﬁo-ép/e- fl1OXdx. htn)mga?;/e t he
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2-(4-Ethylsulfamoylphenyl)- 10,1
H Nepyrimidin-4-yl-3- A .
91 . Ny (wﬂmopmi o 3,121 [+ H]
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[A] RT employing Method A. [B} RT employing Method B.

EXAMPLE 93

(2R)-3-(Tetrahydropyran-4-yl)-2-(4-methanesulfonylphenyl)-N-thiazol-2-

* ylpropionamide
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phase HPLC. Method: CHI RAL CEL QJ(r) (Daicel Chem cal
I ndustries, Ltd., Tokyo, Japan), 10cmo x 25cm MOH
(100%, 189ni/m n, WV 285nm 25C; RT (5) 21.7m n;

= 25.4nmin. Analysis: CH RAL CEL QJ-R(r Dai ce
gg)#ne%%{lzml ndustries, Ltd., Tokyo, Japan), é %{)03(003968
15cm CH3CN-0.5M NaC1O4 (pH 2.0), 20:80, O. 5rrL/ i n,
W 225nm 25C, RT (S) =11.53mn; RT (R) =19.30m n.
Met hod A of EXAMPLE 93 {fas| utilised to obtain the
conpounds listed in TABRME™O fromthe appropriate
het er oaromatic am ne and-gpiqil re acid. TABLE 10 |
lal n20 i xlz Ex Structuf e nen, solvent, tem
APCI ") -61 WD 2004/ 1 PCT/ 1152004/ 003968

(2R) - 2- (4- Cycl opropane N s sul fonyl phenyl)-N-(5- -60 9
439 PFMethedrdotThi sstinded Relutior3of PPhOB.53g,-13V4nmol) én EHPCIY 770mL)

yEs e RES a0 splhdyl FR° KBRS T2 20

ﬁm&?ﬁe&ﬂfd@lpﬁé?ﬁﬁ%ﬁeﬁa&:ﬂ&p@r%ﬂ%é%qﬁ@nc sdid (Preparatifn 58,

?%ég %%%f%%ﬂﬂsﬁﬁ%@ﬁmw@ a5 f'tlli‘p‘ﬁdé’ﬁ ﬁ% @% 46 i, ant T

- 4£208YC For 3Bmbd. Tetaes1bl-glatiine (Q33yﬂ1§ 923nﬁﬂom@tdfﬁﬁame(§ Fh1413
6 YF uI f on hen

? ?<§ %y%hyn ﬂleemumgaé stl@:@qtataqof’(é @yéph After

Sulednt @(ﬁl R sidn (vé‘;fs HORAARANRN 5 tric acid
Sulfony?‘ﬂ)ﬁ SYGATE %22 ot h %aﬁﬁleousm ¢ aci

(19@#&%%‘?@@ lr(%QQ?mL )y The aquequs lawemwsfﬁlﬁbnr@mact@i witle EtOAc
?O%L @ﬂé@% cg%%%eg[og%agc laﬁrsy\!v&@ QA th%o and brine, before
bemg dried (Na2804) ﬁﬁ
purification (CHCl;-MeQH, 99:1) of the residue on Chromatorex® NH-DM1020 (Fuji
Silysia Chemical, Ltd., Aichi-ken, Japan; See also http://www.fuji-silysia.co.jp/e-
f1100dx.htm) gave the title compound: mp 217°C; jo]p™ —51.5 (¢ = 1.00, CHCI).
Method B: Racemic 2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-y1)-
N-thiazol-2-ylpropionamide (EXAMPLE 65) was separated by chiral stationary
phase HPLC. Method: CHIRAL CEL OJ® (Daicel Chemical Industries, Ltd., Tokyo,
Japan), 10cm & x 25cm, MeOH (100%), 189mL/min, UV 285nm, 25°C; RT (S) =
21.7min; RT (R) = 25.4min. Analysis: CHIRAL CEL OJ-R® (Daicel Chemical
Industries, Ltd., Tokyo, Japan), 4.6mm & x 15cm, CH3CN-0.5M NaClO, (pH 2.0),

20;80, 0.5mL/min, UV 225nm, 25°C; RT (S) = 11.53min; RT (R) = 19.30min.

ered, and concentrated in vacuo. Chromatographic

Method A of EXAMPLE 93 was utilised to obtain the compounds listed in

TABLE 10 from the appropriate heteroaromatic amine and enantiopure acid.

TABLE 10

{o)p”® miz

Ex Structure Na
me (concn, solvent, temp) | (APCI)
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sul fonyl phenyl )-N -52.3 416 98 PYrazin-2-y1-3 (c?

0.99, CHCI 3, 28C) [M+ H + (tetrahydropyran-4- ,o0
yI)propionanide (2R) - N- (5- Fl uor opyri di n-
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101 (t et rahy¢foppieradty| ) - N— (c1.03, CHC1B,
230)| ['M+H dso t hi &% 10%amffproplcnanude -62 WO
200407263+ 041063968 (2R)I L \4 Cyctopropane
s sul f offylpl enyl) Ngﬁ)&__ﬁuqvﬂgﬁolﬂ
1,2,44]tlva ol 2.91)1( cthahe- O '\%ﬁ) o [2 29
wk) -3{t g@yﬁiwo yhenil))-B0, % 7325 1, % +H]*
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TABLE 1 St ruct uy &gﬂ zS O
(2R) c obUtaﬂg enyi)-N 103 o M@l
YT a 295 ﬁﬂ}ﬁ | 0 §ﬁ= .
(tet -)h%mﬁﬁﬁﬁ@@manan1 & 0.82, CHCl;, 25°C) | [M+H]"
propionamide
(2R)-2-(4-Cyclopropane-
n squonylphenyl)-B— =719 422
97 (tetrahydropyran-4-yi)-N- - o +
! o [1.2. A]thiadiazol-5- (c=0.93, CHCl;, 30°C) | [M+H]
o ylpropionamide
{2R)-2-{4-Cyclopropane-
sulfor}ylghe?gl)—]ﬁi— -523 416
98 pyrazin-2-yl-3- - 0 +
% ) (tetrahydropyran-4- {c=0.99, CHCl;, 28°C) | [M +H]
o yl)propionamide
{ZR)-N-(5-Fluoropyridin-
g | 2-y1)-2-(4-methane- ~54.0 407
99 sulfonylphenyl)-3- - o +
\ a (tetrahydropyran-4- {¢=10.63, CHCl;, 25°C) | [M +H]
¢} yl)propionamide
(2R)-2-(4-Cyclopropane-
sulfonylphenyl)-N-(5- _54.1 433
100 fluoropyridin-2-yl)-3- _ o +
¢ | (tetrahydropyrand- (¢ = 1.05, CHCl;, 22°C) | [M+H]
y)propionamide
{2R)-2-(4-Cyclopropane-
H sulfonylphenyl)-3- —53.7 421 N
101 q Y 12 | (teirahydropyran-4-y1)}-N- | (c = 1.03, CHCL, 23°C) | [M+H]
Y thiazol-2-ylpropionamide
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0 (2R)-2-(4-Cycl obutane- H sul fonyl phenyl)-N 104 N -
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1 b st B s

pr opi onam
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TABLE 11

Structure Name RT* (min) | m/z (ES)

o]
(2R)-2-(4-Cyclobutane-

H sulfonylphenyl)-N-
N\“/§.N pyrazin-2-yl-3-
. o N \2 (tetrahydropyran-4-yl)-
% propionamide

430.2

3.29 [+ B

103

(2R)-2-(4-Cyclobutane-
sulfonylphenyl)-N-
pyrimidin-4-yl-3-
(tetrahydropyran-4-yl)-
propionamide

430.2

| 104 Y
[M+H]

3.24

(2R)-2-(4-Cyclobutane-

sulfonylphenyf)-N- 419.2

105 3.49

isoxazok-3-yl-3-
(tetrahydropyran-4-y1)-
propionamide

[M+H]"

106

(2R)-2-(4-Cyclobutane-
sulforylphenyl)-N-(1-
methyl-1H-pyrazol-3-
yI)-3-(tetrahydropyran-
4-yl)propionamide

3.22

432.2
[M+H]*

107

(2R)-2-{4-Cyclobutane-
sulfonylphenyl)-N-{5-
fluorothiazol-2-yl)-3-
(tetrahydropyran-4-yl)-
propionamide

3.82

494.1
[M+MeCN + H]
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N- SO propionamde H (2R)-2-(4-Ethyl-
sul fanoyl phenyl )-N- 418.1 110 ptridin-2-y1-3- 3.26
[MtH + ri (tetrahydropyrau-4-yl)- NS propionam de H

2R) - 2- (4- Et hyl - sul fanmoyl phenyl )-N-(1- 421.1 111
Mo pyr Az0l S5+ 3,15 [MEH * O
yl)-3-(tetrahydropyran- 4-yl)propionam de o
(2R —2—4—Ethyl—su-fagoytphenyt)—NA(B=—H—nethyt-
439.11 11X g)[ 1, 2, 4] t hicagleeeedyi 5-y1)| 326 [MH] s O r

4uifaimbytpbety)-¥ opli onani de

419.2

met o _di %

Ayl ) - N (35 449,
N

| pzday
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CE T
(E) -{2- (4- Qycllopr opanes lﬁ?fﬂﬁﬁﬁg nyl )} N-(5-f1 lior opyri di
ﬂﬁ -yl ) - 3- (Tefyr alnydr of 7?1?‘ﬁ§m_& f’ﬁ"ﬁ%ryl lide |H9Y os |
ON / RE v g DIPEA (3781aHD1,
2. 14mBl Js° e %d ife ioﬁg&rred spl uti on of '
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n-4 |- 64 WR-2Q04/ 072031 RPCT/ 1US2004/ 0083968 yl Jacrylic
acid (Prep ion 23, é gé,lph gmof ) in anh%/{jsrlous
ERA12 (18 ) A N~ | pyridin2-yl3- 3.26 g
i _ [ +H]
Q & D (tetrahydropyran-4-yi)
/\H,S“o propionamide
? (2R)-2-(4-Ethyi-
sulfamoyiphenyl)-N-(1- 4211 .
11 i \ | mothyl-1H-pyrazol-3- | 3.12 Ny
0, 3 ,}__ yI)-3-(tetrahydropyran-
/\#ﬂ?b N 4-yljpropionamide
o (2R)-2-(4-Ethyl-
sulfamoylphenyl}-N-(3-
H methyl- 439.1
12 NS | 11,24 hiadiazol- 5y | 328 [M+ 1]
s 0 N‘-‘{ 3-(tetrahydropyran-4-
No yl)propionamide
(2R)-2-(4-Ethyl-
{ | sulfamoylphenyl)-N-(6- 449.1
113 HY‘\‘(O methoxypyrimidin-4- | 3.54 [+ ]
Q & Mn | yD-3tetrahydropyran-
/\H’ % 4-yl)propionamide

EXAMPLE 114

(E)-2-(4-Cyclopropanesulfonylphenyl)-N-(5-fluoropyridin-2-yl)-3-(tetrahydropyran-

4-yl)acrylamide

| H
RS
O\
?- ] N._ = E
vV o

TFFH (283mg, 1.07mmol) and DIPEA (373 tanol, 2.14mmol) were added to a
stirred solution of (£)-2-(4-cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-
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After

2-am no-5-fl uoropyridi ne
before being stirred further for

30m n

%@/@E{ﬁg@%ﬁn and purification by RP-

30m n,

title conpound: RTA =

3.34m n;

16h.
HPLC f ur ni

mz (ES+)

the solution was treated portionw se with
(200ny, 1.78mmol) over

Sol vent

f??ﬁ%ﬂ{ﬂ?ﬁm%s

H +. The procedure exenplified by the preparation of
EXRopllie 23id{Proparaione3, Wi, 0 §Ommepan entbieve SFLELKESmL).
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s sty by o8 o 1

23 3, w1 (BSH

3--r
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3.28 472 .3 MCN + H +

[ M

o1l
~Sh

=43 LMadBlsul f onyl phenyl) 116 01 NV S

H F

yl ) pr e praveihde exdniplifisd by Fewospatatioma Ok X AMMLY; 124 (ds dtko

hane faon -
6 B el s Tether R Rk
(E) - 2- (4- Et hanesul f onyl - b
phenyl ) -N-pyrim di n-4-yl -

118 |
402.1

.24 452.3 + o,
is yl)acryl am de

0|

N~F

3- (tetrahydropyran-4- [l\/@iﬁﬁélél O NvN yl)acryl am de

CEx 0 StEbcau?ﬁ:» (4- Et hanestdnnyl - 119 1 T (min) | m/z (ES)
phenyl ) - oxazol - 3-y( - 1.1 ol
3-(tptra pyran-4-sf$p§ﬁfﬁ%'gs 0 No
Wiy acryl ap ok M0 s, | fuorotimol2 s | 3.44 4783 .
e o r&f F (tetrahydropyran-4- [Af+ MeCN + H]
v o yDacrylamide
2-(3-Fluoro-4-
H methanesulfonylphenyl)-
116 N _.§& N-(5-fluorothiazel-2-yl)- | 3.28 472.3 .
) o \‘,}/J— P | 3-(tetrahydropyran-4- [M+MeCN + H]
- s‘b L yDpropionamide
? (E)-N-(5-Fluorothiazol-2-
17 s ﬁlﬁhﬁésﬂfonylphenyi) 324 452.3
- . .
9, it \,‘}’ j F | 3-(tetrahydropyran-4- [M+MeCN + H]
/5.\0 ylacrylamide
o
{(E)-2-(4-Ethanesulfonyl-
118 L H phenyl)-N-pyrimidin-4-yl- | |, 402.1
o P 3-(tetrahydropyran-4- ; [M+H]
~_S O  N.zN | ylacrylamide
0
i (£)-2-(4-Ethanesulfonyl-
H henyl)-N-is 1-3-yi- 391.1
119 phenyl)-N-isoxazol-3-y
. "N | 3-(tetrahydropyran-4- 3.19 [M+H}*
NPy 0 N-g yhacrylamide
0
(£)-N-{(5-Fluorothiazol-2-
' yh-2-[4-(propane-1-
120 H\“,s e sulfonyl)phenyl]-3- 3.67 ;’;_:H N
% o g {tetrahydropyran-4- ]
e ylacrylamide
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(E) (5-Fluorothiazol -2 yl)-2-[4-(propane-1- 439.1
120 s - sul fonyl)phenyl]-3- 3.67 [MH + q, | i o NJ
(tetrahydropyran-4 yl)acrylam de -65 WD 2004/072031

y
@8 4/ 003968 (E)-2-[4-(Propane-1 H
VPhenyl - N 416.1 121 N\ pyri ni di nf&{PS@04/003968
+ o0 (tetrahydropyran 4 ~SO o NyN

(E) M/O W/

o + harl
A\ \ =) \\J IVCLIIyl

| azol - 5- V(Do Rr@hRBel 122 N /s | N
-%_.U' fon /hu)fOHYBPhMI]{ANH- R] + ol T 416.1

% WgGi4-3-3N~ pyria?4- yl ) apryipni de
A |

4(t§,§3g§%gﬁ?ayﬂ 2;)[|4-' 418.3 123 N

b ~SO N pyran- 4-y|)acry am de N

ii é}gual ol-3-y1}- E 126
3Htetr - _y|)34h| |46
| Bnenyl] )—(te bt 0_1) [+ H

yRaldsieaalide2- Yl ) - 3- (t et rahydr opy

nd
E?E)& Yhkm@daphenyl - 3- (t et fahydr opyr
‘|pyﬂzolN S§2MM11S NYS /O 1/ Q.0 N I/
ropagidsdmoit | on 324 hexahgsy
ohepyll-3dtefrabydiet sgl uti on of
P’Sa“(#y@f‘cf%m‘{fr opyran-4-yl)-N-thiaz

ot =2 ylacrytam de VPLCE 12, 4. , 10.Zmol ) 1 n
anhydrous THE (1 OQOnL) at -78C. After 110ni n, the
m xture was treated with anhydrous DWVF ( Sni,

64, 61101 ) Y ASRPY £ 1hEAE A P, ARTYBRANLESSS Over

30m n. The reac | on
(E)-2-Phenyl-3- (ten'ahydropyran— -yl)-N-thiazol-2-ylacrylamide, (£)-2-(4-

Formylphenyl)-N-(5-formylthiazol-2-y)-3-(tetrahydropyran-4-yl)acrylamide, and |
(E)-N-(5-Formylthiazol-2-ylI}-2-phenyl-3-(tetrahydropyran-4-yl)acrylamide

i n
|ﬁ N. s I H o
s N N S
é‘ﬁ@, Rt ve
0

n-BuLi (171'11L of a 1.6M solution in hexanes, 27.2mmol) was addedto a
stirred solution of (E)-2-(4-bromophenyl)-3-(ietrahydropyran-4-y1)-N-thiazol-2-
ylacrylamide (EXAMPLE 12, 4.00g, 10.2mmol) in anhydrous THF (100mL) at
~78°C. After 110min, the mixture was treated with anhydrous DMF (5mlL,
64.6mmol), before being allowed to warm to 20°C over 30min. The reaction was
quenched with 1M HC], then the THF was evaporated off under reduced pressure.
The aqueous phase was extracted with CH,Cl,, then the CH,Cl; extracts were dried
(MgS0y), filtered, and concentrated. The residue was stirred with Na;S;0s solution.
The solid produced was collected and triturated with EtQAc. This material was then
suspended in BtOAc, then saturated aqueous NaHCQ; was added with stirring. The
layers were separated, then the aqueous phase was extracted with EtOAc and CH,Cl,. -

The combined organic layers were dried, filtered, concentrated, and subjected to
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quenched with 1M HCl, then the THE was evaporated off

under reduced pressure. The aqueous phase was

extracted with CH2Cl2, then the CH2Cl2 extracts were
0kMISO4), filtered, and concentrated.

res?gﬁgzmas stirred with Na2S205 sol uti on. ¥E§n§gpygnmw

- produced was col lected and triturated wwth Et OAc. This

MBS16&iuh Bhrol@R Bﬁygc}fzg%a@nﬂegg m(,%ug%mﬁm}; §?5 (;{ @ted

aqueous hb dWth’stitrin The ayers
&S 3R +FE ey d@é@d\/lphasléﬁ\m’ﬁ e t38ain; ez

i e TS B 0 e

- Bere\onRoattd 0 e PG IBE00HEO0B DEBish clu‘bmmography (CHCl—

(R b BN B A )1 il o R ERR AR
156) @RI additisBatiqnantiny af EXEBJPEE 82@3. 4 [ M+ H ). The

Et OAc washings fromthe bisulfite addition conpl ex
were concentrated, then the residue was subjected to

flash chronatography (CEBQE@ELE&E7 24: 1 to 93:7) tO

S S e R 2 i b ien tagino Hhdaole-

EXAMPLE 127 carboxylic acid

2-[2- (4- Met hanesul fonyl phenyl ) - 3- (t et r ahydr opyr an- 4- yl
) propi onyl am no] t hi azob®= carboxylic acid H NSO

" Y O//OH DSO Ethyl 1 not hi azol e- 5- car boxyl ate
(2.21 g, 12.8mml) was gondengeds wi bh

2- (4- et hanesul fonyl.ph - (it hydr opyran-4-yl) pr
opi oni ¢ aci d (Prepar®i ogo 3. 2nmmol ), using
t he procedure describ&d for EXAVPLE 65, to give ethyl

2: 2- (ehnyToLbaRaRs A0S L BREIL gn’»% BEARN S %&E%gieﬁ with

yl ) pr opi onyI am no]t I azo

-gethanesifoax|phens])-3- (tettﬂhﬁiﬂﬂe@ﬁl‘a‘(l“4mmpﬂﬂm| ) was

T e e T R

fto givethyb2r{R- (%ﬁhaiesﬂﬁﬁylphmylﬁﬂ-ttetréﬂy&roﬁﬁhﬂ-ant S were

DB FE T Bote B Bt 3 G deh ey s

Euﬂﬁd{ﬂ(@ﬂmlﬁlg, Mlywaeamd t@@soquﬁohamm@es&ﬁ(ng 8 hnﬁﬁén

TR L AhES e B e ol S e thepe 5

a“mdzzmo Tae Bilventsaekré fenbve@irfvacuo, then the residue was dissolved in H,0
(50mL). The aqueous solution was washed with BiOAc (20mL), before being
acidified to pH 1 with 2M HCI and extracted with EtOAc (2 x 100mL). The
combined organic extracts were dried (MgSO,), filtered and concentrated to give a

solid that was recrystallised (EtOAc-MeOH) to give the title compound: RT* =
2.95min; m/z (ES') = 480.2 [M + MeCN + HJ".

EXAMPLE 128
2—[2—(4—Methanesu1f01_1y1phenyl)-3-(tetrahydropyran-4—y1)propiony1amino]thiazole-s -
catboxylic acid methoxy-methyl-amide
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solid that was recrystallised (Et OAc-MeOH) to give the
title conpound: RTA _ 2.95min; mz (ES) = 480.2 [ Mt
MeCN + H] +. EXAMPLE 128

t hanesul f onyl phenyl') - 3- (t et rahydr o
%‘E&r%&{/@n%am no] t hi azol e-5- carboxylic acid %&%29%4,}{03963
nmet hoxy- met hyl -am de -67 WO 2004/ 072031
PCT/ US2004/ 003965 O Q. / ONO O Net3 (647, uL,
4. 64mmol ) and BOP (9 2.21mmol ) were added to a
stirred sol ution of
2-[ 2- (4-nmet hanesul f on ‘{etrahydr opyr an- 4-
yl ) propi onyl am no] tdi | e45- | c acid (EXAMPLE
127, 968nmy, 2. 21mmety, ~in anhydrous DI\/F (30m). After
5m n, N, O dinethyl hydroxyl am ne hydrochloride (237nyg,
2.43 rrmg)(sm aﬁdmd:.ol)tah&BGP?(Gngthmem\ﬂ}sw&teladdﬁdo at

20C 18h re.r in vacuo t hen

] QR e g et P e TSI £t One

. ?gbﬂébioﬁﬁlaﬂ’ﬁﬁ) HRSHE - debia 15:%1&@1}@\@%61@896&%@@111111101)
and _brine (40n0lL), before bein

SN B COopt ) (A ST dn Bt okam i dy ioponde

wgd@ dsmﬁ%gtwagﬁgdw%{mp@ﬁhe ehiix iRy as btigddhDoe %y 18ESThe =
20115“211!( wewmf&ﬁé duvdcanhasriberepifuawas dissoled ér B A Smly |
B¢ B%&J‘s\dlﬁmn% Rﬁk&é%& séﬁué%éf J&ﬁlé&ﬂs NG @95 giomL), 2M HCI

met hyl 'am d

B0 andﬂmlh é‘i’{l@ﬂdl lf@ry bgng dWC) @@QQM FMn end/sadyent] -

AL R R I R e e

{Me“ﬁi}esence of NEt3 utilising the general procedure
~described in EXAMPLE 65, to give the title conpound:

RTA = 2.82min; mz (ES+) = 452.3 [ M 1-1]+. EXAMPLE
130 EXAM_PLE129

i RS L oY PRSI 23 sl S RIS

carboxyhc acid methylamide

o

H
N S O
Q 0 \h}rﬂ —
/s‘\ )
o
2-[2~(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-
yDpropionylamino]thiazole-5-carboxylic acid (EXAMPLE 127, 399mg, 0.91mmol)
was condensed with MeNH, HCl in the presence of NEi3, utilising the general
procedure described in EXAMPLE 65, to give the title compound: RT* = 2.82min;
miz (BS") = 4523 [M+H]".

EXAMPLE 130

(£)-2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-ylacryloylamino]thiazole-

S-carboxylic acid methylamide
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5-carboxylic acid nethylam de -68 WD 2004/ 072031
PCT/ US2004/ 003968 O NNY //OO/ ON-is. H O
Et hyl 2-am not hi azol e-5-carboxylate (0.73g, 4.26nmol)

jsed with
\‘\%?2@8 ﬁ met hanesul f onyl phenyl ) - 3- (tetrahydr&’ﬁ%‘lgﬁoeﬂﬁv%s
| )acrylic acid (Preparation 25, 0.33g, 1.07muol),
usi ng the procedure d i bed in EXAMPLE 65, to give
(E)-ethyl 2-[2-(4-nethhngsul fonyl phenyl) - 3-
(tetrahydropyran 4-yl)acry]| ow am no) t hi azol e- 5- car boxy

late: nmz (ES) 465. 3 \\Iryﬂls ester (0.50q,
1.07mmol ) was saponi efpl 8y nghNthe protocol

described in EXAI\/PLE"bZ? to furnish .

o s maaoio ) sy B Oops hrOaET v e comdsspeskskigh

| (7y-23@ inkthdRe#alfol ﬁpﬁerryl)@@et&hg[rﬁ@zwkﬂ—&yl)%rﬂlé shdg the
roach described in thi's acid (0.16q,
oPeRAraten 720 BeeheTERadsia s fpeduegrerbeiPound: ~RTA

. " E 131 AND
EEXA)ZAM%{F%LI%‘_ gSZ 8 Bive D) ethyl 292 Q4 2ndiMhedill fony 1Rt

Nigtusbydsemran-frivReaylozlapinelthiagofefecarhanpletst #&(F8 Peddyl3) - 3

bt EHIIR S AR S0 1 Ok AL 38R 516, 8Pleving theprorocnt

edpyaribed qEXAME A3pye ﬁmmm @a)azp{adammwonﬂpmnﬂ) 30 N
I BAL

oo orad DSy fming Wbt B a8 A ek b G30f < s 2

L4 aHét IUtﬂEmgSﬂzﬁ appragnh ddscrieldyh EXAMPLE 129, this acid (0.16g,

ol BES PERFRAGD RRUOBREC ontaglpy )61 24 i =

o2 [M¥HE},. 3.68mmol) in anhydrous Cl112Cl12 (50nli) at
-78C. After 50mn, nore DIBAL (2. OnL of a 1.5M
solution in PhMe, 3.00nvnol) was added. The m xture

was stirred furEhexvbor IBQMND E)MIPLE 132i ng quenched
' g’&ﬁ}' and 1M HCl (3ml) warm ng to 20C,
qqéfv %%)Y%é‘* @a@wulmlnbﬁ@dh%teg PyEES-4-
%&)pﬂfpﬂizﬁﬂmdecahuad(5(%§%mthy1tmﬂol-z-y1)-2-(4-methanesu1fony1pheny1)-
3-(tetrahydropyran-4-yl)propionamide

Ejlf*f ng” aved

DIBAL (2.45mL of a 1.5M solution in PhMe, 3.68mmol) was added dropwise
~ to a stirred solution of ethyl 2-[2-(4-methanesulfonylphenyl)-3-(tetrahydropyran-4-
yDpropionylamino]thiazole-5-carboxylate (see EXAMPLE 127, 1.72g, 3.68mmo)) in
anhydrous CHyCl, (50mL) at —78°C. After 50min, more DIBAL (2.0mL of a 1.5M

~ solution in PhMe, 3.00mmol) was added. The mixture was stirred further for 70min,
‘before being quenched with MeOH (3mL) and 1M HCl (3mL). On warming to 20°C,
more 1M HC1 (20mL) was added. The organic phase was separated, dried (MgSO4),
filtered, and concentrated, before being purified by column chromatography (H-
BtOAc, 1:9 to 0:1, then MeOH:EtOAc, 1:9) to give the title aldehyde (RT" =

I:i
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filtered, and concentrated, before being purified by
columm chromat ography (I H EtOAc, 1:9 to 0:1, then
McOH: Et OAc, 1:9) to give the title al dehyde (RTA = 69
¥R 2096268442031 PCT/ US2004/ 003968 2. 97mi n; n‘hzﬂFsgg =
464.2 | Mt MeCN + H| +) and the title al cohol 2904/003968
2.56mn; tolz (ES) 425.3 [ M+ |—|]+) EXAMPLE 133

az L [Q |.f I
Feead e?ﬁgﬁi?dr%épy@ N § S e R R AR T P
Ng/z/ (ER)) =\A28.3dM + EBDY. sol ut| on of
2- (4-cycl opropanesul f onyl phenyl ) -N- (5-fornyl t hi azol - 2-
yl)-3-(tetrahydropyran-4-yl)propi onam de (EXAMPLE 86,
369rrg, 0.82mml ) in pyEXAMPLEL3S3nL) was treated

Th 1 Xture was
StV Gsﬁw%éﬁﬁ-ﬁéa S E}ﬁ@ﬁﬁp ety drongens-
and treated with Ac20 {iinbpbnardidé5mmol ). After 3h,
the m xture was cool ed to 20C, before being
concentrated in vacuo apdreated with CH2C12 (6nl)
and H20 (6nlL). The aque® phase was acidified to pH
3 with 10% aqueous citrig aki . The organic |ayer was
separated, then the agufoUs Iaym/ =N furt her
extracted wth CHZC%, oty The conbi ned
organi c extracts we ried (I\/gSO4) flltered and

o ook b o e e by - PO s Saen
tyl}-B-Qteﬁﬂfj?ﬂﬂipﬂtin-4E§I)‘fsr l&laﬂﬁd[@ (EXAMPLEES) 369013 688 min¥1ytin

@3%%%%2{9“@2 “SHh)HZ}IQHIHﬁ%f@HWeQ AlmealapAhyThe 3

lﬁixﬁiré FEYAHRR Y APCSor 3, bAGRIYAR
N~% ~ The procedurer déscri bgd in EXA togoﬁg%ﬁez{te&mh

e?ﬁ;f)(@%’ijis b68mmebr AR 315 the mixture was cooled to 20°C, before being
IRl 20k P earea (A TR BRY) AW ORERY! i addeBls

phase was acidified to pH 3 with 10% aqueous citric acid. The organic layer was

separated, then the aqueous layer was further extracted with CH,Cly (2 x 10mL). The
combined organic extracts were dried (MgSOy), filtered, and concentrated to give a
residue that was purified by column chromatography (IH-EtOAc, 1:3) to firnish the

~ title compound: RT* = 3.40min; m/z (BS") = 487.4 [M + MeCN + HJ".

EXAMPLE 134
N—(5-Cyanothiazol~2~yl)-2—(4-methanesulfony1pheny1)-3-(teirahydropyran—4-

ylpropionamide

H
N S
=N
Q\S o \Ef
T
0
The procedure described in EXAMPLE 133 was employed to convert N-(5-

fonnylﬂliazol-z-yl)—2—(4-methanesulfony1pheny1)-3—(tetrahydropyran—4-
yhpropionamide (EXAMPLE 131, 200mg, 0.47mmol) into the title compound: RT#
- =3.14min; m/z (BS") = 461.3 [M + MeCN + HJ",
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yl) propi onam de ( EXAMPLE 131, 200ng, 0.47mmol) into

the title conpound: RTA = 3.14mn; mz (ES) = 461.3

[ Mt MBCN + H +. -70 WD 2004/ 072031 PCT/ US2004/ 003968
NG, 5 Met hyl

{2-]2- (i met hanesul f onyl phenyl) - 3- (tetrahydro yug%]o()ﬂoos%s
| ) propi onyl am no] - thiazol -5-yhnethyl} carbamate H

S}-~ ONO J H4 sp O (NH4) 2C33 (2 259, 34.1mol) was

added to a stirred sol
fornyl thiazol -2-yl)-2- ﬁi%% Ifonyl phenyl ) -3-(tet
r afisthiyl dPy2-§mdthaiidshFoOMpIR: yrB &ué@wﬂaﬁmgﬂ; rogid®yT8mino]-

0.3nmmol) in MeOH ( Aft at 20C, the

m xture was concentq%Q‘F%ds" Piﬁ 2PAL| due was
partitioned between Cl2 and H2O. The organic | ayer
was washed with Na2 nd 2M HCl, before being dried
(MS™). Filtration, ent, evaporatl on, and col um
chr omat ography (Et d the title conpound:
RT" =1.07m n; + EXAMPLE 136
(BE)-3-(1- Forrryl p| p‘ér‘d di n- 4- yI ) - 2 thanesul f onyl phe
nyI) N-t hi azol - g/ acryl am de ONoOH NS N

0 (NH4),COs (2. 25 2, 34.1mmol) was added to a stirred solution of N-(5-

(fﬁamﬂ@fa&ol%ly b”(aln%tﬁﬁég%){ 165 @ﬁ%@gﬁg@%ﬁ%' phenyl)

vi nyl ] pi perl di ne-1- carb
FDprogiongmige (BKAMBEE déhdéﬁmg,on bl i MeDE (1 Imji)) addierel 6h

@@zcggg\me@x%mwm%gg%e{ N R S
ﬂﬂz@lz(aﬂd e®h The sxgahio rlrc}MepW&nydts}ledZwith Nam and2M HCl, before
i:g@@ gﬁ?@éﬁd ). W o Al e%alljc;rgt?orn,bo}&yco%mn chromatggra%hy

(EtOAc) furnished the title compound: RT* = 1.07min; m/z (ESM =482.3 [M+ HJ".

EXAMPLE 136
(E)-3~(1-Formylpiperidin-4-y1)-2-(4-methanesulfonylphenyl)-N-thiazol-2-
ylacrylamide

H
N, .5
Q\s 0 F\/)
o
(E)-tert-Butyl 4-[2-carboxy-2-(4-methanesulfonylphenyl)vinyl]piperidine-1-

carboxylate (Preparation 35, 3.17g, 7.7mmol) was condensed with thiazol-2-ylamine
(2.32g, 23.2mmol), employing the procedure describéd in EXAMPLE 65, to give
(&)-tert-butyl 4-[2-(4-methanesulfonylphenyl)-2-(thiazol-2-

- Ylcarbamoyl)vinyllpiperidine-1-carboxylate: m/z (ES') = 492.2 [M + HI*. TFA
(20mL) was added to a stirred solution of the abovementioned carbamate (1.40g,
2.8mmol} in CH>Cl; (20mL). After 2h, the solution was concentrated i vacuo. The
residue was dissolved in H,O, then the solution was washed with EtOAc. The
aqueous layer was concentrated to furnish the trifluoroacetate salt of (E)-2-(4-
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(20M.) was added to a stirred solution of the

abovenenti oned carbamate (1.40g, 2.8mmol) in CH2C12

(20nL). After 2h, the solution was concentrated in
Wsokig residue was dissolved in H2O th

\(ﬁ?utl on was washed with Et OAc. The aqueous%l%g}[g?m(‘/@l?%s

concentrated to furnish the trifluoroacetate salt of

( E)etl@nésdﬂfomlnhwlzeweﬁaﬁ%ﬁ NMWM@&MZ (BSH)=392.1

| 3r r di n - N-t hi ol -2-vl

g E Tt sl ﬁi oingl Sl g e DR
s 6lmnit ) veas tehiel WitlaZa B (LAZNDo Her ROMBAMAY dhGHS
114, uL, 0.9mmpl).

t ted with I\/ESS
%f&ﬁ%%‘ﬁ “ﬁ?ﬂé&ié‘,&%m%“w s erlﬂeléa%“ BHREUIS 3126 stinaigiagoh,
Ob&BTHHe)ng\QﬂﬁxtﬁﬁQﬂ%twéh@HECﬁtdﬂﬁ S, %Jargaqna‘ l%f'erjﬂﬁdg dried
i ng, partitioned between CH2C
Tﬁﬁg%ﬁgﬁaﬁfeéeq sQpreentipied. #nd; flagh clerngls@gl)aphefd (Et@A@tMeOH 97:3 to

- csvm e sﬁﬂlsa ; J\ﬁf}L
o b O Ll R PP B et

r%@?’éﬁ’@ T]@?QZWéfHorrpound RTA = 3 05m n;

(ES) = 420.2 [ M+ H +. EXAMPLE 137 AND EXAMPLE 138

(E)- 2- (4- Met hanesul f onyl phenyl ) - 3- (1- oxohexahydr o- 17, .

4-t hi opyr an- 4- yIEXAMHIJIhtﬂANDEKAMBUMSje and

R U ﬂ*"thgﬂpﬁa#&evl o gl

0A  \2-lablYaniidcadd®E)-b4(1,DDM onex ARaQ-H°

of 86% pur e, 4101n1E)oI )( was added to Zl;ﬂfﬁlorred sol u i on
of (E)- methanesulfonylphenyl)-N-thiazol-2-ylacrylamide

2- (4- met hanesg| f onyl phenyl ) - 3- (tQ,trahydrothl opyran-4-y
| )-N-t hi azol - 231 Jcryl am de  ( EXA%P 71, 96ny,

230, unol ) in CH2E ( m). After . he reaction

m xture was quelch N $§h saturated agudous Na2CO3
sol ution. The dr gs ,ﬁ r wasg W j} sat ur at ed
aqueous NaHCER “bef ore being driga S

Filtration, soI vent evaporati on° and fl ash

chr o nﬁig@ﬁ@@@é@%@éﬂ Ao/ o it sqtities e

2- 64]-1219thmﬁﬁmyﬁ-%g%émﬂ&m%@éiﬁyh}%féﬁaaﬁ%ﬂﬁﬁmwlarmde
?EW%%% ﬁ‘%ﬁ’ H%D iy (gh%%l k). b fterghe hareastion midvrg
wyas Juerichedwith ex@hisd bqireots NACO; BHIRRNT. BftiedidHnicAG ot wAET de

(“f%)‘dh%"(’@ Ry PbrNEasdTaAtQs hefgrebeing dbicd RdESRh Filtration,
st R YA, At Wadts rdiftaBLAR BRYASL BBY RN ABST Yo.3M

gave EXAMPLE 138 (RT* = 3.12min; m/z (BS) = 482.2 [M + McCN + H]") and
EXAMPLE 137 (RT* = 2.95min; m/z (BS*) = 425.1 [M+ H]).

EXAMPLE 139 AND EXAMPLE 140
'(E')-N-(S—Chlorothiazol—z-yl)—2—(4-methanesu1fony1pheny1)-3 -(1-oxohexahydro-11%-
thiopyran-4-yl}acrylamide and (E)-N~(5-Chlorothiazol-2-yl)-3-(1,1-dioxohexahydro-

1?..G-thiopyran-tl-yl)-z-(4-methanesulfonylphenyl)acrylamide
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-72 WD 2004/ 072031 PCT/ US2004/ 003968 O1L O O=S \ |
Ny ST NSO .00SI d NONY>0CS~1 o Inconplete
oxi dati on of(E) N- (5-chl orot hi azol - 2-yl ) -2-(4-

onyl phenyl ) - 3- (t et rahydr ot hi opyr an-4- r
%m lge ?H I\/PLE 72), enploying the procedu:E'g%/@égaﬂ?]&)3968
descrl bed above for EXAMPLE 137 and EXAVPLE 138,
furni shed EXA\WPLE 139 (RTB =1. 365n n, mz (ES) = 458.9
[ M+ H]4) and "EXAVMPLE 140 (RTB &25-28 mz (ES) =
515.9 [ M+ MeCN~-H)' :
2-(3-Fl uoro-4-nx
n-4-yl)-Nthg ag @31-)—
2- (3-Fl uor o-4 ony! pheriy -30(t hydropyra
n- 4 yl) N-thi8zol -2-yl propionafmide O NYS NS i'S O7J

2- ( 3-f uor%etg °9d‘%:t W 0%8?12 }"ﬁ Bﬁgoﬁlg\%o'l- pyl)oi (4-
(me P@ﬂm@ﬁﬂ@ﬂﬁ-%&yﬂ@hyﬁhﬂhmﬁnﬂ.4 PDarlnaide QEXWMPLE ),

R U P st SRR b mar P daf A s Aapre 135,
. EiANe EXSMERE 1 £ 1 B8thin; f"*v‘f {sthedss n %XAI\/PLE
(Ao S [ Sobey s i +m§“

EXAMPLE 143

N- ( 5- Br onot hi az (4- et hanesul f onyl phenyl) - 3-
' (tetrahydropyraﬁkﬁMé ))EpTr" S AN ERAMPLE 142N) Br i s.

2~(3-Fluoro-4-methanesulfinylphenyl)- -3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide and 2-(3 -Fluoro-4-meﬂ1anesu1fony1pheny1)—3_-(tetrahydxopyran—4-y1)-

u sfl nyl phenyl ) -I3- ( etsr ahydr opyra

N-thiazol-2-ylpropionamide

SE)YYJ “é(\rj

O

Incomplete oxidation of 2-(3-fluoro-4-methylsulfanylphenyl)-3-
(tetrahydropyran—4-yl)—N—thiazol-z-ylpmpionamide (EXAMPLE 85, 350mg,
- 0.92mmol) with 1.5 equiv of mCPBA, employing the procedure described above for
EXAMPLE 137 and EXAMPLE 138, furnished EXAMPLE 141 (RT* = 3.06min;

miz (BS")=397.1 [M+ H]") and EXAMPLE 142 (RT* = 3.12min; m/z (ESY) = 413.1
[M+H]Y.

EXAMPLE 143
_ N—(S-Bromothiazol-z-yl)-2—(4—methanesulfony1phenyl)-3—(tetrahydropyran—4—
yDpropionamide

o

N
Q 0 jILS/)_ B

/'s\\
(o}
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O -73 WD 2004/ 072031 PCT/ US2004/ 003968 A sol ution of
2- (4- net hanesul f onyl phenyl ) - 3- (tetrahydropyran-4-yl)-N
t hi azol - 2- ylpropi onam de ( EXAMPLE 65, 202ny, 510/

(91ng, 51 A mol), and Bz202 (6ny, I
%&%\E@M) was heated to reflux for 16h. Pi?{ug?(}ﬂuzm%s
removal of the solvent, the residue was partitioned
bet vegl g %_ 01y g{_} A
extract sﬁ&le%f%\g %‘aﬁ&g]ﬁ @&tgﬁrﬁfgrbéaq eo ag
(EGwl-2-yliefioraenibe{EXA MPLEGS, W)Slomdﬂ),r}ﬁf‘b (ﬂimg,

%gl{\é%rll a%%’% ?én%) 6 ang P@PP{I’&S nﬁﬁag%L@ rei%fw%on%h

AR Fnibvalltf The soFent, ﬁle5és@du% v{a%m%ﬂeﬂ]béWeEmAE(M) and

2- (4- Hyd henyl ) - 3-(tefrahyd 4- N- t hi
e MR NS D TR PR TV R
%3c9m)sséfweuaaﬁ§ u%@tﬂ&&i@a Piltpien %Nemee%aﬁﬂm 51 Bash

stirred sol ufion

eEpmztog@ph:é@%&ﬁ}pmw -3 gevedthe HitypmeeyrdiR Y /B POwERy iy
I EXAMPLE 13, 340ng, 984,unol) in
g%ﬁ?/dg%gg[%ql—&% gﬁ(_glg() at -78C. After |h, the
m xture was allowed to warmto 20C over a perlod of
24h. CH2C12 (100niL) ,144nen the m xture was
washed with H20 (ZOMW%I#E (201L), before being
dr i é8)-2-(Bairyxyphetyl)-3(icvahydsplrredtylpiaporeitd-pasryhmade
col utm chr omat ogr aphy (CH2C12- MeOH, 50: 1) furnished
the title conmpound: RTBY=7Y 1.27nmin; mz (ES) = 331.0
[ Mt H +. EXAMPLE 145
(E) - 2- (4- Met hanesul f onyl
2-yl)-N-thiazol - 2- yl ficrlyl &
I\U H A stirred suspe#siBn o

(E) .y (1. N-
()b s P ol P MR & M
Bl @kon( B 4BE3- (%mdthﬁkﬁ:henﬁl}lﬁ{ﬁr;ﬂﬁﬁtbb@r‘éﬁ@%)-]\f-thlazola-
PCT/ US200, ( s treat @)
dipari KRR 1 i ol ety
2’?8"@][1 @?k 1h, t&ymﬁm&u@bamwea%waﬁm zfoe@%%mbemoawm
\(IZV%I%CIZ I(IOOI%L) was added, then the mixture was washed with X0 (20mL) and
brine (20mL), before bemg dried (MgSQ,). Filtration, solvent evaporation, and
column chromatography (CH,Cl,-MeOH, 50:1) furnished the title compound: RT® =

1.27min; m/z (BESY) =331.0 (M + H1".

3yl ) - 3- (t et rahydropyra
iglef Ops GSHI / ON

EXAMPLE 145
(E)-2-(4-Methanesulfonylaminophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylacrylamide

o
R s
“,‘;5"?" o \P\HI/\/)
O H

A stirred suspension of (E)-2-(4-nitrophenyl)-3-(tetrahydropyran-4-yl)-N-
thiazol-2-ylacrylamide (EXAMPLE 81, 1.54g, 4.0mmol) in BtOH (54mL) and THF
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t hrough Celite, washing with C112Cl12. The conbi ned
filtrates were concentrated and the residue was
di ssolved in CH2Cl12. The CH2Cl12 sol uti on was washed

\%6900[1—}390ﬁnd dried (MgSO4). Filtration, SO&?&?\%@Q“’“O”“

evaporation, and columm chromat ography (Et
19: 1) gave

L) Tao e AR SRl B R g Fangyre

sPPVHEdl §8$ @b 7sunady f’tﬁﬁr é. Sh@bﬁﬂf&rﬂnt r¢atOdmyixt@e was ﬁttér):d

t h MeSQp
( Saa O alihint it CIL, MR lRRNH i Yol B o ated and
Afliteé’?SI@}@H?VaStdFﬁéOlmdmlﬂféChaé‘he dI[-IzﬂizedluiAmt aGHREAPWith H,0 and

t t t M NaOH. Th
(e e, O BB, 10 S AT, oS i ey |
b €¥t0e-MeOhlg 1 %t) ghive (Bep- (- mna@wym(tazehﬂwpmdq y1)-N-
ext Wit onbi .ne ani c, .
SUSLBES StAchMtiGe ot e 2 ST e PP s oy
Fedripaatd (042 piuoiTh aifGRAL @H?.QH Sprv&ecfeareh%u Mk$O,C1
C % =1.26m n; 6(> = 40
&ﬁp@@ &@0 and pyridine (94.UL, 11 5#0‘101) After 16h, the Imxture was

3d1(u-f&1\rvﬁ’9¢ﬁ§@lgeny ot bdnk B bEHTARY AN oA Yl

hyl sul f anyl propi onam
SCombiggd, muggug gqrtmctsmr@Washed with Etzo before being acidified with 12M

ZH;Z""@ e O AR IR Yk cEgaioet pHe oxiapbgrere

IvaBediwith biine am@n(e@ OViE§OsaFiltratibdedd selvent s¥apbfa€in afforded

B R P L s leSd TR WY 8 Tna ot 11 oo

at 40C for 21h. The sol vents were evaporated off
under reduced pressure the renalnlng solid was
triturated with i-pProf E(60rrL) and Et 20
( 6 G¥(Wetrakydrapyrai-4-yDH 2y Eirah a
vigorously with ngci[gq(ZOO)trﬁ% and gM F&mg&yn@%%yo]r]v
4h under Ar. The | afer-Zwlpropiangmidst ed, then t he
aqueous phase was extracte with CH2C12 (2 x 100nl).
The conbined organic extrgct$ were filtered through
Celite, washed with brine On{,) and dried (MySO4).

Filtration and sol vent evaparat 8 $urni shed 2-(4-
mer capt ophenyl ) - 3- e rah PYa yl)-N-thiazol -2-y
| propi onam de: rn/z -75 V\D 2004/ 072031

T R Y R
I o B b b
DhEmixtiafe Jwas protected from light and stirred at 40°C for 21h. The solvents were
evaporated off under reduced pressure, then the remaining solid was triturated with
1~PrOH (60mL), THF (60mL), and Et,O (60mL)., After air-drying, the solid was
stirred vigorously with CH,Cl, (200mL}) and 6M HCI (82mL) for 4h under Ar. The
layers were separated, then the aqueous phase was extracted with CH,Cl (2 x
100mL). The combined organic extracts were filtered through Celite, washed with
brine (100mL) and dried (MgSO,). Filiration and solvent evaporation furnished 2-(4-
mercaptophenyl)-3-(tetrahydropyran—4—yl)-N-thiazol-2-ylpropionamide: miz (BSH =

«75 .




at 0C. The m xture was warnmed to 20C, before being
stirred for 16h. The solvents were evaporated off
under reduced pressure, then the residue was

d between CH2CA 2 (25nL) and 2% aq
@ﬁ)?qogbgglﬁd (10nm.). The aqueous | ayer was ex;f)?g}‘{%mgmos%s
with CH2C12 (I Or), then the conbi ned organic |ayers
veg. 2 [MaspE d Nt (0. 1420, (006pinp]) aaab wslatiebfagueous Na2CO3
(rom), H20é‘10rL) and brine (1OnlL). After dr)gi ng
(qog@&yltetﬁhv PRYTRB S L 66 Pt inapbsires NG (Gal et added

f

E&é&tﬂ%ﬁ 5%@&5:1. S%H%El??ﬁlgp(l?%ﬁfﬁ 569 @ﬁoﬁﬂ{gﬁg&‘gﬂg 9%(71111,)
RITQRC= Thg nétimienwyasrwam¢d)20°dprige p@mg $ifjreed f@%hpﬂhe sajyents

¥y ROt F i o sl BB ol B LREG L ey

A6k (@5l anfl wmms citd8and (maﬂgnwhe a@mmsmmS extracted

2 i n.. anhydrqus Ph S I at
LT IADRL, sieh ROt e ety Werb S S S
2 ) o ﬂpnh_ﬁg;)l‘ﬁa)ﬁ@; : VPL (1146 1?2613@{é 01813? e
- r am de (see
e OB Bt Snd SEenl bttt o enidip el v et
Eﬁ Pdsh blitom&)gfh@ﬁjr ae-BIOA) 3T t6 bath by fubsh tBe Bhe cddipound: RT" =
Lngt t he mﬁgure was diluted wth CH2d 2
%’H{) Tf‘@r%@’fﬁ‘ﬁ ough Celite, washing with
CH2C12 (5rTL) and Et QAc (I Onl). Sol vent evaporation

and flash chromatograph |13-EtOAc, 3:1 to 0:1)
afforded the title conﬁaéaérmﬁsv— 1.37nmin; mz (ES)

= 426.1Q. uﬁ%@h’? - 2 .
3 (Tetr ah%drﬂgﬂgyrlsén- )%]‘}ﬁgetﬁhgdmg flugir‘tl oyé)y]rvg%mﬁdyzl met
hanesul f onyl ) phenyl ] - I\I-Ymrhplalwludﬁ yl propi onani de -76
WO 2004/ 072031 PCT/ US2004/003968 O NYS nms0s, nms A NJ
A stirred solution of ?

3- (tetrahydropyran-4-yl)- - (Let r ahydr opyr an- 4-
N\rs
RV,
S

P

N

A solution of Pdzdbas (18mg, 204mol) and DPEPhos (24mg, 45 tamol) in

~anhydrous PhMe (4mL) was stirred at 20°C for 3min. 3-Iodopyridine (107mg,
~ 322umol), 2-(4-mercaptophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-

ylpropionamide (see EXAMPLE 146, 173mg, 500umol), and -BuOK (65mg,
579 umol) were added, then the mixture was heated at 105°C (bath) for 2.5h. On
cooling to 20°C, the mixture was diluted with CH,Cl; (10mL) and filtered through
Celite, washing with CH,Cl, (5mL) and EtOAc (10mL). Solvent evaporation and

 flash chromatography (IH-EtOAc, 3:1 to 0:1) afforded the title compound: RT® =

1.37min; m/z (BS") = 426.0 [M + H]".
EXAMPLE 148

3-(Tetrahydropyran-4-yl)-2-[4-(tetrahydropyran-4-ylmethanesulfonyl)phenyl}-N-
~ thiazol-2-ylpropionamide

~-76 -



yl met hyl sul f anyl ) phenyl ] - N-t hi azol - 2-'yI pr opi onam de
(EXAMPLE 146, 146nmg, 327 punol) in CH2Cl2 (7mL) was
treated with a solution of mCPBA (186 ng of 65% pure,

GOYWIRd)0dn CHZCL2 (7nL). After 4d, saturate
Na2 S f%hcnt) was added, then the mixture mégﬂﬁiﬁianww

stirred vigorously for 5m n. The aqueous phase was
extracted with CH2C12 (I , then the conbined
organi c extracts were washgd With saturated aqueous
Na2CC3 (1 OrmL), H20 (1 OnL d brine (10nL), before

being dried (MJSO4). Filtr Nsal vent evapor ati on,
and flash chromat og yo,( é jvi ded the title
(ES) = 479.3 [Mr H +.

conmpound: RTA = 3.2
Several other sul fones wefe prepared by the oxidation

of thet\anpavdmpmnahefs{tmr yiah &
S SRAE ﬂ@ﬁﬁ?‘%@ i PR

1399 1Mo i @HE@E NP deafi (:Jnﬁ séi[l%gxlﬁ Qﬁ mépﬁﬁ((‘f%ﬁ figr6sh

ran N-t hi azol - 2-y

pﬂ%ﬁb Pé%mlhél NDIQGM)( Msrmya;lmw a@naoés NB Y ($0ml.) was

Al

Sztéllg%dr)a é@(}%}j{r e f e%vgﬁowds'lgﬁfgr St Thlé aqueous phase was
thtraczgi walla GHpCl pmmniamha;e the 2omhBinéPyiphiili BaradtsSré FaMed with
Sl RG] (i) SLOATRES et o deors v
2111@6 (Mg$®an E‘ﬂtﬂhtidnnsdlveh’é&/aborhhon and flash chromatograph (EtOAc)

hen rapn-4- 128 395. 0 0
e B R S oA et oG 1M+ FT'- W0
2004/ 8@0a bitiRE1dneI0EC RAFES by IrBloxldhi IR Y hido¥Rin0d
iolil: (FABT TP{sYiking th'\é%tjtggl Gescribed in EXAMPLE, 148,

TABLE 13
Ex | Structure Name RT (min) | m/z (ESH
o .
2-(4-Methoxymethane-
149 sulfonylphenyl)-3-(tetrahydro- 32914 425.2
o\ Y ) pyran-4-yl)-N-thiazol-2-yl- : [A+H]
s propionamide

2-{4{Tetrahydropyran-4-
150 Y sulfonyl)phenyi]-3- 3 04l 465.1
(tetrahydropyran-4-yI)-N- ’ [+ |

thiazol-2~yIpropionamide

H 2-[4-(Pyridine-3-sulfonyl)-
151 g S phenyl]-3-(tetrahydropyran-4- 136! 458.0
q\s 4 | yD-N-thiazol-2- : [M+H]

Rvm

I\ % ylpropionamide

N/
o

" 2-(3-Methanesulfony]-
152 | N l:-‘. phenyl)-.3-(tetrahydropyran-4- 1,28 395.0
o N 4 YD"MthIaZGI"z- " [M + H]+

_ ylpropionamide
o—?=0
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The conpounds listed in TABLE 14 were prepared from

2-(4-

nmer capt ophenyl ) - 3- (t et rahydr opyran-4-yl )-N-thi azol - 2-y

vaé%c{gﬁ@m de (see

procedu

1421st

Qso i
154 N s

EXAMPLE 146) by conbi nin

res used to make EXAMPLES 146 and
14 Ex Structure Nane RT mn ink 5 0

2 {{1RTEpgbsopMegvl NEBENaplokSMses ] f onyl phenyl ) - 3-

435.0
0O N thiazol-2-
yl met hanesul

yl propi onam de

g’ctl‘aﬁgﬂlgﬂOS%B

0 ~ 11 (tetrahydropyran-4-yl)-N [ MH] +
2-[4-(Pyridin-3-
onyl ) phenyl]-3- 2 82i Al 472.1 i O

i azofhebASdAReT TX RO & Me Blegmeliom £ vt )

186reaptppenyl) 13- @eﬁaaydramdf awrﬁaﬂna&ol-ﬁ{y&s]roﬁ&ﬁnad@(see 0 NJ

XML AR s orig

3148& et r ahydr opyr an- 4- Y1) -

t hi azol

- 2-yl propi onam

de [ MM CN+-H]

2- (4- Cyanonet hanesul fonyl - 157

%%gnmcfd%v@sw %(eﬁro i onam de 0O

3.111A) 450.2 p , -

LES 146 and

phenyl )-3-(tetr ahydr opyr aﬁAﬁLE[Ié}' 420.2 ol o Y
| N-thiazol -2- N~\~s | N
'Lip"(? ugture @p g 2 4| Qxadi_az pRT goin)s Sl (B8
Yl gt hanesjul T onyl ) phew 3. ]9“6&‘[1A] 463.2 N o Tj
t et|r ahydr 0pyYy an- 4- yl ngﬂﬁn Bs 0| N u | 4350
th? 4z ol D? T l\;pj}ar nl(t A-y])-N- 1.42 M+ H]"
A\/\s‘\ thiazol-2-yipropionamide
2-{4-(Pyridin-3-
154 s Vimethanesulfonyl)phenyl]-3- 2 g9lAl 472.1
Y o \u’j | (tetrahydropyran-d-y1).N- ' [M+H]
N AN °c W thiazol-2-ylpropionamide
0
2-[4-(Propane-1-sulfonyi)-
155 H s phenyl]—?—(teh*ahyd:opyran-dl- 3904 4642
o Y | YD-N-thiazol-2- : [M-+MeCN +HJ*
kY © N yipropionamide
2-(4-Ethanesulfonylphenyl)-
H
156 s 3-(tetrahydropyran-4-yl)-N- | 3.11141 | 4502 .
\3\5 5 N4 thiazol-2-yipropionamide [M+ MeCN + H]
2-(4-Cyanomethanesulfonyl-
157 H. s phenyl)-3-(tetrahydropyran-4- 3.15W4) 420.2
Ne @ W, yl)-N-thiazol-2- ) [M+H]
T % N ylpropionamide
0
g
2-[4-([1,2,4}0xadiazol-3-
158 H s ylmethanesulfonyl)phenyl}-3- 3,067 4632
/=N o i » | (tstrabydropyran-4-yl)-N- : [M+H]
O.NA/‘s\b o N thiazol-2-ylpropionamide
o
2-[4<([1,3]Dioxolan-2-
159 H_s ylmethanesulfonyl)pheny1]-3- 3,111 508.3
3\3\ T % ) | (etrahydropyran-4-yh)-- ' (A7 + MeCN +HJ*
o 5‘b thiazol-2-yIpropionamide

-78 .




2-[4-([1, 3] b oxol an-2- 159 N

Yl nmet hanesul f onyl ) phenyl ]-3- 3. 11[A] 508.3 /-0 Y NJ |

[ MMMECN+H] s O N/ thiazol-2-yl propionamde - o -78 WD

2@6’%{; A3l PCT/ US2004/ 003968
2-[4-(Propane-2-sulfonyl) 160 N s PCT/US2004/003968

phenyl ] -3-(tetrahydropyran-4- 317EAl 423.3 N~

yi )i{N-t hpazol -2- [ Mt ol O s ylpropijonanmidg Y [A]

RT enpl oW I\/let hod A 2-f4Bproffile-Bsuinolyi N Met hod B.
%NPLE phenyl]- 3 -{tetrahydropyran-4- 3 17181 423.3 .
4- (exdt dn S’T\sﬂﬂ f oy -Pisedhyd | - 3- (t et{r ahydr qgf4dR- 4-

2-|
y!)-l\]-\lt‘?yazol yl prop  BAEEE HS olvd 0Jg A

fture of

SAIRE spglorasiehisn 6B 5T ployins MapRidr opyr an- 4- yl ) - N-t hi azo
| -2- yl propi onam de (see EXAMPLE 146, 349ng, 1. Omol),
K2CO3 (152nmg, 1.lmmol), Nal (150ngy, 1.0Omol), and

3- (tosyl oxy) oxetane (274ng, 1.2mol) in anhydrous

DMAC (20nL) was heat ed EXAMILR161130C. The sol vent was

et obE R s AR Koy e o

aqueous citric acid (2GapjopiohB@ider gani c | ayer was
washed with H20 (20n.), saturated agueous Na2CQO3
(201L), and brine (20nlL) o"before being dried (MySH).
Filtration and sol vent ewapotati on afforded

2-[ 4- (oxet an- 3-yl sul f anyl nyH -§-

' (tetrahydropyran 4- yI) azpl - | propi onam de: nfz
(ES+) = 405.2 [M+ H] s thi d&ther was oxi di sed
enpl oyi ng the proto cRJtI ined in EXAMPLE 148 to
give the title conpound: RTA = 3.04mn; mz (ES) =
437. 2 A[iKtyg of 2-(FHaerseniprhenyis-31 (e akaronyranAByli N thiageh-2-

Z@G@LE e S & BXRNIPIE 14 34808 19:3L ), 4688Y; (188hd D 1mmo),
Nal (150mg, 1.0mumeol), and 3-(tosyloxy)oxetane (274mg, 1.2mmol) in anhydrous
DMAc (20mL) was heated for 2h at 130°C. The solvent was evaporated off under
reduced pressure, then the residue was partitioned between CH,;Cl, (75mL) and 2%
aqueous citric acid (20mL). The organic layer was washed with H;O (20mL),
saturated aqueous Na;CO3 (20mL), and brine (20mL}, before being dried (MgSO,).
Filtration and solvent evaporation afforded 2-[4-(oxetan-3-ylsulfanyl)phenyl]-3-
(tetrahydropyran-4-yl)-N-thiazol-2-ylpropionamide: m/z (ES™) = 405.2 [M + H]".
This thioether was oxidised employing the protocol outlined in EXAMPLE 148 to
give the title compound: RT* = 3.04min; m/z (ES*) = 437.2 [M+ H]".

_ The compounds listed in TABLE 15 were synthesized employing the
protocols described in EXAMPLE 161.

TABLE 15

Ex | Structure Name RT* (min) | m/z (ES))

2-[4-((38)-
etrahydro -3~
H Tetrahydrofuran.
Tf,) sulfonyl)phenyl]-3- 3.07
“‘}3‘ o N {tetrahydropyran-4-yh)-N-
Q % thiazol-2-ylpropionamide

451.3

162 +
[AL+Hj
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TABLE 15 Ex Structure Name Rmn mz S 2-[4-((38)- S
Ys) sul fonyl)phenyl]-3- 3.07 451.3 |IR'S 10%0 NJ
(tetrahydropyran-4-yl)-N- [ MrH *
- ' - 2=yl propi onam de -79 WD 2004/ 072031

b@r%&%éﬂ/ 003968 0 2-[4-((3R)- Tetrahydr of PTASH04/003968
163 0 py8 sulfonyl)phenyl] 3- 2.96 rl\/H-|—|]+ s . ON

tetranyur pyran=4=yt)- N thirazot=27ytpropronanide

2- (44Cycl oQutilane 164 J2-§1-((3Bylfonyl phenyl )-3- 476.3 o |
)I\U(tetrayr yran yJrofidan-3. 31 [[M+ McCN [+

{ fBazol - 3- r qf\(o’lyirr myl N}PEE 165)295 ;ﬂt}w

D- [ 4- f;réiko ropane-|-p i‘hﬁj{ mm II-3- (tetrfahydropyr
An- 44 Nt hi azol - 2- pro nam Y NN |Il ol
Reacti on Q

P- (44 mer cdptiqphenyl ) - B; glgbaig,)édropyran 4-y1)i- N-t hi azo
iea- | V! propi onafii de (ssﬁmo §63rrg, L7804 mol )
Mt hichler oﬂ’e/(g tt?u@ydrc)p&:alﬂ—fmmlf enpl qyiMIQUIN + H]*
procedtgféom mlar to F‘h‘a@l-%éls@#qnbédﬁ in EXAMPLE 146,
urni sthred

2-[ 4- (2- oxopropyl sul fanyl ) phenyl ] - 3-(tetrahydropyran-4
-yl )-N-thiazol -2- ylpropionamde: mz (ES) = 405.3 [ Mt
H +. TBA-OX (2.46g, 2.44nmol) was added to a stirred
sol ution of the aboveneEXAMM (68 oet her (399ny,

0.9 1 f 1 th tion
BT obPep G ok by SPRLLET-
0.96mmo1) . An additi onaklpeppéombinide of TBA- OX (1. 09g,
1.07mmol ) was added 20h later, then the m xture was
stirred further for 3d. nt evaporation and flash
chromat ography (IH Et OAc, 3¥2,t0 0:1) afforded the
title conpound: RTA = 3.124] N _S
L,

Reaction of 2-(4-mercaptophenyl)-3-(tetrahydropyran-4-yi)-N-thiazol-2-
ylpropionamide (see EXAMPLE 146, 363mg, 1.04mmol) with chloroacetone (904,
1.10mmol), employing a procedure similar to that described in EXAMPLE 146,
furnished 2-[4-(2-oxopropylsulfanyl)phenyl]-3-(tetrahydropyran-4-y1)-N-thiazol-2-
ylpropionamide: m/z (ES") = 405.3 [M+H]'. TBA-OX (2.46g, 2.44mmol) was
added to a stirred solution of the abovementioned thioether (399mg, 0.99mmol) in
CHzCl; (20mL). After 19h, the reaction mixture was treated with more TBA-OX
(0.97g, 0.96mmol). An additional quantity of TBA-OX (1.09g, 1.07mmol) was added
20h later, then the mixture was stirred further for 3d. Solvent evaporation and flash
chromatography (TH-EtOAc, 3:2 to 0:1) afforded the title compound: RT* = 3.12min;
- mlz (BSY)=437.2 [M+H].

The compounds listed in TABLE 16 were obtained from 2-(4-
mercaptophenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-yIpropionamide (see
EXAMPLE 146) by combining the procedure used to make EXAMPLE 147 with
that used to prepare EXAMPLES 141 and 142,
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mz (ES) = 437.2 [M+ H +. The conpounds listed in

TABLE 16 were obtained from 2-(4-

nmer capt ophenyl ) - 3- (t et rahydr opyran-4-yl )-N-thi azol - 2-y
Ivpo opisionesri de (see EXAMPLE 146) by conbi ni ndi®2004/003968
procedure used to make EXAMPLE 147 with that used to
prepare EXAMPLES 141 and 142. -80 WD 2004/ 072031

PCT/ US2004/ 003968 TABLETABLEISSt ruct ure Name RT min

B Z TRondued- ( YT T U e RZme 100 N S SUNoP kP "ERYES S 3
204583 / N~(te1ranycrropyran Z-lyT)- N TMFIT] S
t hi gzol - 24yLlpr opi onami, 2-[4-(jPyridinet2- 167 N
s syl finyl)phenyl |- 34 ﬂ%ﬁ Néss 0 4583

(¥%et|r ahydfoDy r BNy | Fetbhy oMahl]rL—yt)ﬁo 320 M+ H*

t hi dzphy 2 prop| ona 1243vdpr3p1{m4mi(d9yrazi ne-2: 168 s,
sul fjo )phenyl] 3- 459.3 I [/

(tetranyoryran 4=yl )-I\F 3. 19 [IVH-HJ+ ryso
aim 'yrazi ne-2- 169 N s
sul ffi nyI ) phen NJ 4423
i¢%t|r ahyd @ g S 3.07 [M+H]'
thiazm ' 'yrirridina-5- 170 N
s, gu nyI ) phenyl ] - 318 459.3 o0 |NJ

(tetrahydr yr an-4- er\E WH—Ty=S50

t hi azol -2 r opi ona aNzingAl\/PLE 171
N s sulfonyl)phenyl]—3— | 4503
168 Q 3 1‘,’ j (tetrahydropyran-4-y1)-V- 3.19 [M+H]
pr:\Nrs\b thiazol-2-ylpropionamide
2-[4-(Pyrazine-2-
169 N_s sulfinyl)phenyl]-3- 3.00 4433 .
O M e | e
T s
" 2-[4-(Pyrimidine-5-
176 N .S sulfonyl)phenyl]-3- 3.18 459.3
q & S 7 | (tetrahydropyran-4-yl)}-N- | [M+H]
;ﬂ\’j/s\b thiazol-2-ylpropionamide
N
EXAMPLE 171
2-(3-Amino-4-methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide
0

H
N._.§
Q\ (8] \I(\‘[/J
/s\\
0 NH,
2-(4-Methylsulfanyl-3-nitrophenyl)-3-(tetrahydropyran-4-yi}-N-thiazol-2-
ylpropionamide (EXAMPLE 80, 5.84g, 13.2mmol) was oxidized with mCPBA
following the procedure described in EXAVMPLE 148 to give 2-(4-methanesulfonyl-
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2- ( 3- Am no- 4- met hanesul f onyl phenyl ) - 3- (t et r ahydr opyr an
-4-yl)-Nthiazol -2- ylpropionamde O H N 11~ o ON
NH2

2o dolBiby sul fanyl - 3-nitrophenyl)-3-(tetrah
4-yl)-N-thiazol -2- yl propi onani de (EXAMPLE 8%@3%@%03%8
13. 2mmol ) was oxi di zed with nCPBA follow ng the
pruieaiienyd)-demathieshyta-EXNANRIRZ3UBy hRopitiniide: m/z (BShY =

éé’ i Ugb@??%g%ﬁg%o %S 60?11]1301111 é%)mé,o 72211011101) was reduced,

Smipidyiphepipbidude dds@ibed YR ANPFIE 145, ¥ gwahnehm@a@ﬂnﬂ Gmyl
o%?lﬁ de@r@z)(ES) 481+1[|\/Hr MeCN + H] + i's
g%'% %“’(“S Do + W&l r educed, enpl oying the
procedure described in EXAMPLE 145, to give the title
conpound: RTA = 2.95mn; mz (ES) = 426. 1 [ Mt NH4] +.
EXAMPLE 172 EXAMPLE
2 (§ 844 I at ra
AT e pndBlegnen ?%?%S?O?Q%%M%ﬁ PR
CI A sol uti on of NaN2 xlmmgnam@s unol) in H20 (0.8n)
was added to a solution_gf
2- ( 3- am no- 4- met hanesul fjonyl phenyl ) - 3- (t et r ahydr opyr an
-4-yl)-N-thiazol - 2-yl propignagi de (EXAMPLE 171,
200ng, 488,unol) in 6MH at 0C. The
reaction was stirred at f %ﬂ bef ore bei ng
m xture of Cu powder

added slowy to a stlrl\f
(80nyg, 1. 26mmmol ) and 12M HY (0.8nL) at OC. The

t ermembmlan wﬁamwﬁaﬁge@smoﬁ%m@fa@m {vhé Adi8d WS
conti nued f e mxture was then heated at 60C

sptiqnpf %@fw franstpnesifordoironb 3t Getpbriramaane4 v thiagol-

»ﬂ@%@&@%@ﬁz& A e S

Thsiedetntwratstimes atA€ ifx Sémnbjoeﬂafb bdtigCadded Elowhyits h stifed
ik o ERIRRHATRORT A Frtndly M Yol b (TRt $98 el M

temperature was increased to 20°C, then stirring was continued for 1h. The mixture

- was then heated at 60°C for 1h, before being cooled down to 20°C and extracted with
CHoCl; (3 x 15mL). The organic extracts were dried (MgSO,), filtered, and
concentrated to give a residue that was purified by RP-HPLC to furnish the title
compound: RT* = 3.17min; m/z (BS") = 429.2 [M+ HJ".

EXAMPLE 173
2- [4-(Moxpholme -4-sulfonyl)phenyl]-3-(tetrahydropyran-4-yl)-N-thiazol-2-yl-
propmnarmde

O

H
N 8
N
o/ °

NEt; (1204L, 868 pmol) and morpholine (761, 868 umol) were added to a
stirred solution of 4-[2-(tetrahydropyran-4-yl)- 1-(thiazol-2-
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2-[4- (I\/brphol i ne-4-sul fonyl ) phenyl ] - 3- (tetrahydropyran

-4-yl)-Nthiazol -

2-yl -

propi onam de HY /~~

OH NJ

N

SOO O NEt3 (120/iL, 868 uanol) and norpholine
WS R40B68, umol ) were added to a stirred sol

4-12-(tetrahydropyran-4-yl)-1-(thiazol

2004/ 072031 PCT/ US2004/ 003968

y Eﬁbaﬁa@}émyﬂbé%ﬂé@ﬁ

(Preparation 59, 30

-2- 82

%%3\%@2(84/003963

%%F&ﬁ&lu{e({?%’épafm&%ﬁ §00mg, 7%?\7[':31101) in

( @FArounPMET (4nlpd Aftet Haninghe solventswerre rqtrewgd/@dfapm then the

5t A5y CHEEL 4 P AL My PR v o

( @OmL), M RICHEDEI Qi) (202:0)(20miidd aqmatusNeb@0: @§uddmd brine

o YR s AR RlasER), il 5

before

Fyat eskoeL

|ngdn9 ried

r mw&ﬂm&ﬂmi@ﬂh@i&mﬁgﬁelﬁe itk cogmeand: BEAtE 1. limmpmzc(}z“d =

@f olham

mon;

infz (ES4)

466. 1 [ MrH| +.
€s |ISt ed in TABLE 17 were synthesised by

e nmpl oyTlTegqu@Taﬁﬁdb@ (Gikted i TABRE 170vdrb thedieaihiyi

2Prf’%P E 17

N(tetrahydropyran 4-y1)-N 2.93 [ MtH]'

o i

The

oGSl T (0

oTi

Nt hi azol - 2-yl propi onam de_ 2- (4- Met hyl sul fanoyl - 175 N
s phenyl)-3-(tetrahydro- 470. 2 R, 1 1S
\%(r l‘%ll%‘ll\l-thlazor.z VFH . 98 | e
B EHSTi de H 2- (4- Di Nyl sul farmyl (nﬂ,;)'es NEES)
phen /I ) - etrahydro- 8.19 424.1 o, O
pyr ap- 4- tHhi azol - 21 2 Ml moyfihy1. Pr Opl or%gré{je
174 NYS (tetrahydropyran-4-yl)-N- | 2.93 AL+ HTH
Q o ,} j thiazol-2-ylpropionamide L ]
HzN"s\b
2-(4-Methylsulfamoyl-
H henyl)-3-(tetrahydro- 4102
175 N_s pheny. 4
o ¥ pyran-d-yl-Nothiazol2- | 3% | ar+Ept
\N,“s‘\ o W ylpropionamide
H ©
2-(4-Dimethylsulfamoyl-
176 N_s phenyl)-3-(tetrahydro- |, o | 424.1
Y 1 pyran-4-yl)-N-thiazol-2- ' [a+H]
\T,S% ylpropionamide
W 2-[4-(4-Methylpiperazine-
177 N 5 1-sulfonyl)phenyl]-3- 2.64 479.2
% s N4 (tetrahydropyran-d-yl)-N- | < [M+H]
(N thiazol-2-ylpropionamide
/N\/'
o)
2-{4-{(Pyridin-2-
H ylmethyl)-
178 . %) | sutfamoyljphenyt}-3- 2.82 45” i
% 5 o N (tetrabydropyran-4-y1)-N- [ H]
N % . . .
I/N H © thiazok-2-ylpropionamide .
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oS

H 2-[4- (4- Met hyl pi perazine o, |
1-sul fonyl)phenyl]-3- 264 479.2 177 N Ti
(tetrahydropyran-4-yl)-N [MH * N so
: bn:;ylpropionanide 2-[4-[(Pyridin-2 N
R’fb 1487 1 178 0 1 | sul fanoyl ] phenyl } 5YUs2g40ezs
N&Hl o N (tetrahydropyrand4-yl)-N ~N H
thlaz | -2-yl pgopi onam dd, -83 WD Z0047G/72031T
IPCT/ US2004/ 00 2- {4-Pﬂ§mmwmm$ | i otyhnethyl) 179
Ny qul f anoy! %3& ohgl-o NJ [ MABT. 1 + High,
tetrah dr of JS am? %ﬁ%ﬂlﬁNylﬁﬂBpia irfe
2-{4-[ uetrahydropyran é- mﬁw% N ) yhpythj o-
B. 07 |[ M+H] + ~96pheryeny|} NFtThiazol-2H7] o
/| pr opi onam -{4-[(Wémﬁhﬂqu®u&am32 Hs
yletthyl ) sul f | H VW%M@? rahydror,3.19
4%@?3 + & r h}4 ¥ 3PRMF]§}§Q¢J~0
vl pr o apiisle 3-(Tetral§ {oﬁ ﬁ%’ﬁ’& yI) H s
Nt hi &0l -2-yl-2-[4
T 2]-I{n4~tl§Tetmhydmfuran-2-
H ylmethyl}sulfamoyl]-
181 N s henvilo3. 480.3
phenyl}-3-(tetrahydro- 3.19
o 0s ° Fj nyall—4-y1)—N~thizzozz- [M+H]
g\ﬂ k ylpropionamide
. ?\]-(tr;‘l etrahydropyran-4-yl)-
: H -t iazol-2-yl-2-[4-
PSR RVl o b
I/\N, 3, : Y)p .enyl]'
8 o propionamide
. 2-[4-(Azetidine-1-
183 N5 sulfonyl)phenyl]-3- 315 | 4361
Q\s @ LW (t?trahydmpyfal}-‘l—yl)-N- . M+H]
N thiazol-2-ylpropionamide
[ o
i 2-[4-{[1,4)0xazepanc-4-
184 S sulfonyl)phenyl]-3- 4803
?“s o ng (tetrahydropyran-4-yI)-i- 3.14 (M+HT
O Y thiazol-2-ylpropionamide
. 2-(4-Cyclopropyl-
185 i_s ?ﬂfgogjphenyl)-& 320 | 4703
) ‘ totrahydropyran-4-yl}-N- | = M v
Aﬂ‘s‘\o o N4 thiazol-2-ylpropionamids W+ MeCN + 1]
” 2-{4-(Cyclopropylmethyl-
186 N, _s5 sulfamoyl)phenyl]-3- 3 450.3
Q 6 B (tetrahydropyran-4-yl)-N- 24 +HT
V/\E's\b thiazol-2-ylpropionamide
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182 Y N (thionorpholine-4- 3.42 482.1 rNs i O N

sul fonyl ) phenyl]- [MH + aJ ~ propi onam de

2-[4- (Azeti di ne-1- 183 N s sul fonyl)phenyl]-3- 3.15

4@@&, YtetrahYPYrdro ~4 1+ (i o-yl)-: \Vi-H
2830??“ azol - 2-yl propi onanri de [)CTMSQOMMOS%S

2 [4-([], 4] Q(azepane 4 184 N s, sulfonyl)phenyl] 3-

48013 0 NJ yram=—4=Yr)=N-3T74 M= CT

t hi azol - 2-yl (FetraBydfofyrpaiodr opyl 4 185 s
sul flanmoyl phenyl 470 Bthiazol-2-y1-26{4Ni 492.1

(#&t|r ahydrgp Nim@h?@'w HP: N+
t hi alz 0%~ ujfgmpyllpheny] cljopr opyhnet hyl -
AT mgpgge | OCHIOPT OPYRnethy

(tetjrahydr 3. 24 [MFHJ* -/~H SO

t hi gzol - 2-y LB opi onam de‘& EJI;{(WWBOMM 072031
PCT/IUS2004/. Q08968 s 3- ( TERPBINA PRS- 4-y| ) lHgrgs
8 Hi azoy 31 127 187 Wlﬂmigfﬂﬁi B'a_z: nen- 2 Shnotashy-
3. 31 ﬁ’ﬁb’f N5 ~ i ’ég ﬁ]phenylh [MO] H
propi mde 2-[4-((1S, 4S) Xa-b- 188 N s
azali cycl ne- 4783 0 ~ YA
5- syl f onyl QG Elfiisutfamdd-S 1 [0 N
Geetr ahy~ lpheb§l)-3- O - O 317 4242
t hi dzol -@ @ i ey dmpEad YA flanoy| { M+H]
A~ ' thiazol- —ylpropmnarmde
2-[4-(4-Methyl-
: H [1,4]1diazepane-1-
190 . "%y | sulfonylphenyl]-3- 2.59 ?ﬁfﬂT
e o N (tetrahydropyran-4-y1)-N-
_N\._) o thiazol-2-ylpropionamide
9
2-{4-((2R)-2-
H s Methoxymethyl-
Q v, pyrrolidine-1-sulfonyl)- 494.3
1 -5 ° & phenyl]-3- 3.37 [M+H]"
q o : (tetrahydropyran-4-yI)-N-
thiazol-2-ylpropionamide
o
3~(Tetrahydropyran-4-yl)-
H 2-[4-(tetrahydropyran-4- 480.3
192
[O\ o A 15/ visulfamoyDphenyl]-N- 303 [M+H]
N,‘\s“ © W thiazol-2-ylpropionamide |
H ©
. 2-[4-(Imidazole-1-
193 N._.s sulfonyl)phenyl]-3- 315 447.3
0, oY (tetrahydropyran-4-yl)-N- | = [A+H]
N%”'S“ thiazol-2-ylpropionamide
o ©
N-(5-Chlorothiazol-2-yl}-
194 2-f4-(2-dimethylamino- 5011
ethylsulfamoyl)phenyl]-3- | 2.52 :
}l _‘s Yj “ (tetrahydropyran-4- [M+H]'
AT ylpropionamide
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phenyl)-3- 424.2 189 o Nysa (tetrahydropY n-4-y1)-N
17 [M~+ "N's .- O N thiazol-2-ylpropionamde H o
[4-(4-Methyl- H s [1,4]diazepane-| 190 0 Y

St bRy qhenyl 1 -3- 2.59 493.3+ s 0 NJ

tetraﬁ dﬂopyran 4-yl)-N- LMr -N~/ N'0 PCT/US2004/003968
th| azoI 2- yI propl onam de 0 2-f4- ((2R) 2- N

H
3.
2-

SETHOXyET]] 91O Ti [J pyrrotidine-Tqsulfopyl)-

49413 s ph nyl]-3- 3.37 (ME ratlna@v(GZ-yl)-
t et rlang 4:yl) - IQ:["" or gi ohgwizde O\
BT 5[}1’;%5% tf:’“igi?l’geﬁ etrc 3 r OpiM -Elfe@N + NH,]"
480. I ONN poyl ) phenyl ] -N- 3. 03

[ M+ N-thhlazoI-z-y propionamde|] ~3 HOH

2-[4 193 . s#fg%ﬁ_ phenyl ] -3- 447.3

- h0 hydr oPyr an A%_y( L [ MEH| I-I- N~ )O

t hi g de, gin{kn@not [ - Psog3) -

9] 4- %%{;1 J;ﬁf&n@phcnyl]-jaYs} ~gi %S [+ H]*

et hyl Tanoyl ) phenyl ] -|JetraByd&pye8MrH+ 1 (i o NJ
ydropyran 4 Y [ {PYeropiggarge | ) Profonani de i 85

WO guu4/ o7 T PCTUS2404/ 003968
N-(5-Chlorothiazol-2-yI)-

i o 2-[4-(4-methylpiperazine- 513 4'
197 N )—cl 1-sulfonyBphenyl}-3- 276 p—
1/\”{3“5“ o NI (tetrahydropyran-4- [M+ H]
/N\) o yDpropionamide
EXAMPLE 198
N-(5-Chlorothiazol-2-y1)-2-[4-(piperazine- 1-sulfonyl)phenyl]-3-(tetrahydropyran-4-
yDpropionamide
0
N_s
o Y P
.5 o N
A
HN

NEt; (2784L, 2.0mmol) and ferr-butyl piperazine-1-carboxylate (373mg,
2.0mmol) were added to a stirred solution of 4-[1-(5-chlorothiazol-2-ylcarbamoyl)-2-
(tetrahydropyran-4-yl)ethyl]benzenesulfony! chloride (Preparation 60, 449mg,
1.0mmol) in anhydrous DMAc (4mL). The mixiure was stirred for 16h, then the
solvents were removed in vacuo. The residue was dissolved in EtOAc (50mL) to give
a solution that was washed with H,O (15mL), saturated aqueous NayCO; (15mL), and
brine (15mL), before being dried (MgSOy). Filtration, solvent evaporation, and
column chromatography (IH-EtOAc, 7:3 to 1:1) gave fert-butyl 4-{4-]1-(5-
.chlorothiazol-2-ylcarbamoyl)-2-(tetrahydropyran-4-
yhethyl]benzenesulfonyl} piperazine-1-carboxylate: m/z (EST) = 599.5 [M +H]". A
solution of this compound (189mg, 316an0l) in CH;CL,-TFA (1:1, 7mL) was stitred

for 1h. The solvents were evaporated off under reduced pressure, then the residue
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0 N-(5-Chlorothiazol-2-yl)- H
2-[4-(3-hydroxyazetidine- 545.2 195 NyS -Cl
1-sul fonyl ) phenyl]-3- 3.81 [ MFMeCN+NH4] + s - 0 N
(\xzs%o% gyopyrand- Ho , o yl) propi onani de
?éorot hi azol - 2- y|) H 2- [4 ((38) 3 Ns hca"/Ug2004/003968
oI|d| ne-1- 500.3 196 0, | o Nt sulfonyl)phenyl]-3-

3'v@9 tritidatef] with®t{0. emeqﬁwlrcowg @‘ﬂz&?ﬂ@aﬁ%eﬁ mlaﬁmw il A8-dried
Z0l - nme azl ne-
b1 iRt Gibogiieeiste salldf e uds gy REk 3 6 BningnrdESh =

[ MB9.B T+ H]'t et rahydropyran-4- N J 1o yl)pr Opl onam de
EXAMPLE 198

N- (5- Chl or ot hi azol - 2-yl)-2-[4-(pi pera2| ne | -sul fonyl)p
henyl ] TR dobipbinaia

NSO R T yig{?gwu{mfﬁl%érpg R %ﬂﬂxm%me
pFPErRp Oﬁf’é‘glthe(PJP‘E?éWF af%nbwgﬁgiAMszn vere added
to a stirred solution of

4-[1-(5-chl orot hi azol - 2-yl car banoyl ) - 2-
(tetrahydropyran-4- yI ) et h’i]ABbEriBenesul fonyl chl ori de

byl oo

EX € @{ra&drpn 60, 443”9, 1 diﬁél) i oulllyun \R\fg(‘ nx/z(ES+)

4TTL) The m Ure was stirred for J_OII thef—th
50l vénts werelr rmved in vathS-ChIBknaname-34ydue= was
di@sol ved in g50m_) t 02 l4iGrmethyimie] ut il on t hat VW3S,

hvashed wit aat s - N&2€03 T
15. 1) 4 N\g,n&) né’(f%%[ %" "Ei‘gj g dried (I\/gSC)K{)M.JrH]

t at| onH 8ol vent evapor at col um

chr ofrat ogr aplay (1 H Et OAc, 773 To T-T) gave
tent ybutyl 4- {4:41- (5- -[4(%{115 ;
cdak of ot hi azol - | dlar banoyl |)x )g
yl)ethyl] bqp3| f\@)}ﬁc}pl NS¢ o:agm;zl:n_ A

(ES) %NSQQH' 3 Hl + yl)propmnamde

op N-4- (4733
X“‘fate: iz 1y

*—Jql

EXAMPLE 201
N-Ethyl-4-[2-(tetrahydropyran-4-yl)-1-(thiazol-2 -ylcarbamoyl)ethyl]benzamide

H
N._-§
\/H O T\/)
0

4—[2-(Tetrahydropy_ran—4—yl)-_1—(thiazol-2—yloarbamoyl)ethy1]benzoic acid
(Preparation 62, 150mg, 420mol) was condonsed with EINHz'HCI in the presence
of DIPEA, utilising the general procedure described in EXAMPLE 65, to give the
title compound: RT* = 2.97min; m/z (ES") = 388.3 [1/+ HJ".

"HNMR data for several Examples are catalogued in TABLE 19.

TABLE 19
LEx | Solvent | 5 j

-87-




solution of this conpound (189ng, 3161nol) in

CH2C12-TFA (1:1, 7nL) was stirred for Ih. The

sol vents were evaporated of f under reduced pressure,
8 ol /HBg 41651 due -86 WO 2004/ 072031 PCT/ US20

was trfj?urlat ed with Et20. The product was CO&#@%@@%M%B
washed with Et20, and air-dried to furnish the

Tl L,i UOT OAcCET Al5E1. B2 46 N80 fu, IH)EL. 501028, 2 RF-A25(m, 1H),

2364m epcynl z 26ES4) (m, 1A 0[(MeH)p 853 Thign. D i &), 7.13 (4,
Listled in TABLE 1i8D.ét @ S 7140 67 AP3 452 5¢8.53 (br, 1H)

i Ol , 3.16(s, 213,31 (1, 2H), 3.85—
it {) uas@acet bty A8 D Aot Sall AR ¢ 0
b VA Al =1/ Y 125130 5%01321.35‘(1&1%15,‘1!751-'&9‘&’31H),
RE, mgbéi!/ TR\ (N5 981 1,278 3.22-33)m, 2H), 3.76-3.85 (m, 1H),
2-1 - et hyl 3/3 B9s (9% 07.d2 (N119), 246 (d, 25D, 7.84 (d, 2H), 10.49 (s, 1ED)
et ny[[ sul' T anpyT.jophmr 25,3302 56dn, 419/1.3-1#70 (i 280),/1. 79118 (m, 1H),
r alylr opy?-20m2.28-(m] 1; 214p-250 @, %/lﬂ()) Tamap.da5-3180 (m, 1H),

(tet

2t-9f4r (2-Avr | 8849 & HP 14 &WD%‘S
N—SpCo-chi-or gl hazy) 2oy b e 1.85 (m, 1)
3-(tetrahyd Ob%%(ﬁﬁig,wﬁzéw 103,319, 08 (o, 1,
EXAMPLEPGO 1] 300308 (m, 2H), 7.40-7.45 (m, 1H), 7.56 (d, 2H), 7.89 (4, 2H), 7.93 (s, 1H),
N- Ethyl - 4- [ B- (t et r ahydr opgosg- 145, $119-827 (rt Bazol - 2-yl car
banoly| ) et hy| | b&RaesitadaD), 140-11YS;, SHEY1.7501 .85 (m@H), 1.95-2.05 (m, 1H),

ol Ao PER 256250 o, L) 353 3540y AR 37 ,
RUATSCo R e dy et ata ek Bt W Ao
i 3 1 B SRCHD), 1075 _itab i/ M)

\AAC oandaoanchd aaa =
vu.o ) Uflubllduuo'k' (Inr N ’ ) "}-és . o 1 B )
Ugd‘/' S, t 731.&3@51@?@15 HRACOGYIE 1HCS R 08R, aH) 3hXANPLE 1),
65, o gi ve|t heys$.estdaeims ampauny.,7.sRiden, 72197 PR, 7362, 1H)
ES)[ = 388. B §.5d=0.94](rh, 1HLH.1DNNR0 Gha P, {.40F 1. Sameital 1.8 &0, @4),
atlg [catRlloglied55-hosTABEE 329-3.35 (MABRDE3-9094.00 (m, 2H), 6.95 (d, 1H), 7.40~
7.55 (m, 3H), 8.00-8.15 (m, 4H), 8.35-8.40 (m, 1H)
1.12-1.20 (m, 2H), 1.40-1.55 (m, 4H), 1.60-1.70 (m, 2H), 2.10-2.21 (m, 1H),
115 | CDCl, | 2.53-2.62 (m, 1H), 3.20-3.30 (m, 2H), 3.85-3.95 (m, 2H), 7.00 (4, 1H), 7.09 (4,
1H), 7.43 (d, 21D, 8.04 (d, 2H), 8.10 (s, 111)
1.45-1.55 (m, 4¥0), 2.25-2.35 (m, 1H), 3.15-3.25 (m, 2F), 3.30 (s, 3H), 3.75-
3.85 (m, 2H), 6.75 (d, 1H), 7.31 (s, 1H), 7.49 (d, 2H), 7.93 (d, 2K

eSeCH

117 | (CD3):S0

The following compounds may also be synthesised using the procedures
described above:
2-{3-Chloro-4-methanesulfonylphenyl)-N-(5-flucrothiazol-2-y1)-3-
(tetrahydropyran-4-yl)propionamide; _
2-(4-Methanesulfonyl-3-trifluoromethylphenyl)-N-(5-fluorothiazol-2-y1)-3-
(tetrahydropyran-4-yl)propionamide; and
2-(3,4-Dichlorophenyl)-N-(5-fluorothiazoi-2-yl)-3-(tetrahydropyran-4-

yl)propionamide.

ASSAYS
In vitro GK activity

Using a protocol similar to that described in WO 00/58293, GX activity was
assayed by coupling the production of G6P by GST-GK to the generation of NADPH
with G6PDH as the coupling enzyme.
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Ea Sol vent -87 WD 2004/ 072031 PCT/ US2004/ 003968
1.15-1.22 (m 2H), 1.40-1.50 (m 4H), 1.55-1.70 (m
211),2.10-2.25 34 CDC13 2.55-2.65 (m 111), 3.20-3.30
(‘%2(}%%)2033 85-3.95 (in, 211), 7.02 (d, 111)

ld, 1H) . 7.47 (d oH), 8.05 (d, 2H). Pczm]s%og/gm%s
845853(br 1H) 68 CDC13 1.40-1.70 (m 4H),
2. 13- Fp2&x( Jéba_ylst pe&o&@d@%m@"ﬂl £t Bokiom é’ﬁlwémfhss%;lhate
3.85- 3.95 m ,711d1H74 ,
diont Gpst® with ¢ final iy batlmn @@iume ©61QGnL. lht)ssay bz@errost@m@%

iy Té‘%%“g%{lgﬁe @{1(1{'3) ?&r@é{é}gs%%fﬁ s e, s %013

NADP, 25804 31K, (mM diti)threitdl, 88t Gnoun] o2 DD, 3(01hp1t/mL

Kideosjen®q D/l TG dptipe s i Bver BK. SAFP, GOPDEL o

NAGIP wefe gvuﬂrdﬂaselll'ﬁom ﬁ&h@@ﬁlg%o&mg O78e gtﬁet(lﬁigeﬁtls'%ere >98% pure
2.42-2.5 in, 111 (in

end ﬁff)thssegcﬁoan W‘e GPe@filf Tl?e 55t cealp 01211& )Wcrwdl%ﬂelveé n

?1‘05[%0}69&6 béin %gé@e}l to the 3§sa guffejf%ahouISA'?ﬁ This mixdwad -

pre@@uhatv@m(th? temnyramxé qoyirmﬂ@s:hewbemﬁ)a SPESE@"@@E)@%O

2 1 1) thE%]ctelz(il\/fiﬁecalag 9’8(61%3 %&8_1%!"()1'%{%012 ?\i%ﬁ?le ((_F,'A) for
100, ﬂ:;ez‘; &e(mctlmtpﬂas Frarsal bydhe atidition of 188L ATP sehfion.7. 93

O T AR

fronitddedl over BORINEDEE B abiod peridd IO ahgasitbbf GR.abfivil. @ﬁfﬁdﬁm

S GR g et o ijnéa dnctyag 0Pzl V5 s b sty

Perddl i Gvelld &dﬁtam&g 5% IBISO, bird 0. t&s@c&n ﬂnPreﬁﬁl)n

125145‘%&‘? 1,20-1.65 (m. 2 1.75- (m
sxerimegts cgigllished thaithe GEgeqctipn wag linear wrzlﬂ%er{q#]of tie, even
glltﬁg 1?9?&%8 ()g&cit@&Rt)ws ithad Hﬁﬁu&d%% fdiﬁ m@fé)lse in %1(7:'1:&1311:59 51“1'19 GK

ectiydfy n optiohyvelisnyss, compayed vith ﬂ(qﬁcuzl:mw wels soptainist tf(strGK
. Sty ot b SRl gl

RctO’ltYfl & B AhS) 3/krelcajcuBied0 GK defivatprsdishisvest F3G- Bat4030nM.1H)
2iy, Dgos Ly 20 bl fgorsagmetes o 6 2

Gﬂtﬁ@i&?{ﬁﬁﬁdﬂll%hﬁsﬁ 85 3 95 (m 2H) 7. 00 (d 1H),
7.09 111)

e AN
117 ( E%mg Galslmmésdlémpt aﬂh)eve EAié ) @QuMﬁndilmqe are not

éreie'ifeacgﬁ 6iAds 8Adh) inventi: (s, 3H), 3.75- 3.85 (in, 2H),
TH) 1, 7.49 d, 2H), 7.93 d, 2 The

foll oév(%&fméﬂbﬂh%ﬁﬁﬁyilﬁi Nl 154 lhjadidrek 2 skerryleinivg; t he
proceguheg.o. §i9§ @rﬁ&ﬁ&yﬁﬂéﬁ\frﬁ-N -(4-trifluoromethyl-thiazol-2-

 yDacrylamide;

N-(5-Bromothiazol-2-yl)-3-furan-2-y1-2-(3-methoxyphenyl)acrylamide;

N-(5-Chlorothiazol-2-yl)-3-furan-2-yl1-2-(3-methoxyphenyl)acrylamide;

4-[2-(Tetrahydropyran-4-y1)-1-(thiazol-2-ylcarbamoyl)ethyl]benzoic acid;

N-Methyl-4-[2-(tetrahydropyran-4-y1)-1-(thiazol-2-
ylcarbamoylethylfbenzamide;

-89-



2- (3- Chl or o- 4- net hanesul f onyl phenyl ) - N- (5-f | uor ot hi azo
| -2-yl)-3- (tetrahydropyran-4-yl)propi onam de;
2- (4- Met hanesul fonyl -3-trifl uoronet hyl phenyl)-N(5-flu

W@sddhaBed - 2-yl) - 3-
(tetr ahydrlopyr an- 4-yl ) propi onam de; and PCTIUS2004/003968

2-(3,4-D chl orophenyl )-N(5-fluorothiazol -2-yl)-3-(tet

r ahy dowYsiABmdr-4 Y3 4ok SREQBAT A8 - ARRAYR2-I N vitro GK
acti vi y Usi ng a protocol “simlar to that described in

JoempanEdsi vity was assayed by coupling the
pr odu of . DPH
%%%%@Hmﬁéph@ﬁ@ L e e S S Ty

IP@BNHS@G@A/ 003968 The K assay was perforned at 30C

Lanf ?nfzjl |ncuEh§’?| on v&ﬁﬁ] hla%]?gﬁ%%l ﬁ%@%@@%ﬁ@yﬁh

é@mlmdm@dmn-@ﬁmﬂ*mﬂd@uffer (pH 7 4), 12.5nmv Kd ,

d| t th%ﬁ%r el%ﬁ%néérfggﬁ WJ%H‘E ah ﬂi%%%dgg&m t/m

Geridiydropmcin@-w)pubdpiodan®el - G, derived from human |iver

b agnad MR an e T B i
‘(\Etrﬂzyﬂmpgﬂaﬁ-sleﬂ)pfrds;ﬁmﬁﬂdﬁ,o Chemical s. The test
o T N OB B P D oo SR D I et o sra

Ry mepibaingde;i N t he tenper ature controll ed chanber of
a SPECTRAmax_ 250 mi crog at e _spectrophot onet er

( Mol ebuipedemelitilode-EapgbmasiLinylrisuhpodstehydppyref-y))-
Iddamidden the reaction was started by the addition

of 1 OL ATP solution. After starting the reacti on, the
i ncr elldeoquEolipBida(4oaeibanesuloerphenyl) Sa@eirehydrepyran-4-y))-

pRBidhaheM: over a 10m n incubation period as a neasure
of " OK activity. Sufficient GST-GK was added to
pr odut-&2-Elretralmeirepysan-4-n) OB RobY-gtcatamo gikthyl JHenznibatid;on

Corpoah Rkl For R SV Yot 2 Eteal iRl REharleo v-
bémzar@der eact i on was |inear over th| S perl od of tine,

o o1 T et a2 ety
oethyt stervel | s vvas conpared with the activity in wells
o o ABrREb bl B prpionemi
act i vi-{ayAfinopheryf)13- @étré!ﬁl@ 1@%;41&15111\?&1&@&2 sf:ﬂo}ﬁﬁh%ﬁle

achi eved FAl 5 at < bove EXAMPL
pr odcEdéedshaneslfiipbenilotritoirahydopgan-drrprenionyiaxingias

ﬁﬁaeakk-&rﬂo%yﬁc doid;
- 4-[2-(Tetrahydropyran-4-yl)-1-(thiazol-2-ylcarbamoyl)ethyl Jbenzamide;
2-(3-Cyclopropanesulfonylaminophenyl)-3~(tetrahydropyran-4-yl)-N-thiazol-
2-yl-propionamide;
2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yDpropionylamino]-
thiazole-4-carboxylic acid ethyl ester;
2-[2-(4-Methanesulfonylphenyl)-3-(tetrahydropyran-4-yl)-propionylamino]-
thiazole-5-carboxylic acid ethyl ester;
2-(3-Methanesulfonylaminophenyl)-3-(tetrahydropyran-4-y1)-N-thiazol-2-yl-

propionamide;
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The foll ow ng compounds did not achieve FAL. 5 at
: 530gM and hence are not preferred conpounds of the
i nvention:

%dﬁhﬁﬁmphenyl) 3-furan-2-yl-N-[1, 3, 4]thi aq, %/7[1%50_0%6%968

| -acryl am de;
3- Furan- 2-yl - 2- (4- met hoxyphenyl )-N-(4-trifl uoronethyl -

t hi aZDttt—ﬁfeﬂMhés&%ﬂﬁﬁma 3- (tetrahydropyran~4—y1)~N—(S-

Fﬁég aag;niﬂmmnmmguran 2-yl -2-(3-met hoxypheny

DT§20§MQ Vo @R DL3-Betvhydrap At 31N kinot 031 FRShOMRREN

4 1 53 ¥ Dimyiirinpmarivibon (e dsaran-A LN By

LRfnzoi ¢ acid;
hﬁ%@thyf 4-[ 2- (tetrahydropyr an- 4-yl ) t hi azol - 2
yl car béhMpthytamipomeibyiphgny ﬁé (tetxsby%n@e 17073 hrazol-2-yl-

Egﬂ 004/ 003968

met hyl - 4-[ 2- (t et r ahydr opyran-4-yl )-1-(thi azol - 2-
y| car bhrtlyCoboxyphphydid fekabydropyran-4-ylacryloylamino]-thiazole-5-
%ar()é&( gphenyl) - N-(5-chl orot hi azol - 2-yl)-3-(tetrahyd
ropy an- -yl ) - propi onam de;
N- (5- 1] frgd- Eyﬁy@mmmm-h-yhlbmwﬂommw])z-ﬁhe(nﬂﬁ%t hanesul f

h d 4-vyl d
DRy A B T O Y 57 4~ et hanesul fonyl pheny
) i it
- (4- anes enyl ) - -ne - enzoi m daz
gtfé%‘y%%?ﬁéni(%f"?y%g?opzr an-4-yl ) pr o%i onami de;
N- ( 1&-&912@5/113%&61&3«120 yﬂrr)m-@-y()écrmﬁﬂaﬂhﬁﬂihﬁafzaﬁw @laRylid -

tetrahy ropyran- 4-yl)-propi onam de;
RP& ? %ﬂ§ﬂﬁ93$% nethanesulfonylphenyl) 3-(tetr .

ahydrzl m&mﬂesﬁlfbnyl eﬁﬂwr(& an—4—?11)-N—th1azol-2- vi-
N- | squ| nolin-3-y - (4- met hanesul f onyl phenyl) (tetr
ran- 4- yI) pr opi onami de;

3-[2- ig Meaﬁi{&hﬁeﬁ{ﬁﬁ{én%w(%etx&hfdwyy%%—yﬁbﬁ{ sandieamyl) e

thyI nzoi c acid
311{22- - Yemidey dr opyr an-4-yl)-1-(thiazol - 2-yl carbanoyl ) e

A e e A G R b v
ynytﬂmaﬂbplc aC|d nethyl ester;
gl- ( 4 oro %}-’%%1)5 (Ql-me a%g%%nylgﬁ/ 34ﬁi¥élrld'inl\-l'4zyli]-i az
Bmymmﬂm;nophenyl) 3-(tetrahydro-pyran-4-yl)-Nthiazol -
2._ y! frl{) ﬂe&n esuﬁ'onylphenyl)—B-plpendm: 4-y1-N-thiazol-2-yl-acrylamide;
2-(4-Aminophenyl)-3-(tetraltydro-pyran-4-yl)-N-thiazol-2-yl-acrylamide;
2-(4-Aminophenyl)-N-(5-chloro-thiazol-2-y1)-3-(tetrahydro-pyran-4-
ylacrylamide; .
2-(4-Methanesulfonylphenyl)-3-piperidin-1-yl-N-thiazol-2-yl-propionamide;
2-{(4-Methanesulfonylphenyl)-3-(3-methylthiophen-2-yl)-N-thiazol-2-yl-
acrylamide;
2-(4-Methanesulfonylphenyl)-3-pyridin-3-yl-N-thiazol-2-yl-acrylamide;
2-(3-Bromophenyl)-N-(5-chlorothiazol-2-yl)-3-thiophen-2-yl-acrylamide;
2~(3-Bromophenyl)-N-thiazol-2-yl-3-thiophen-2-yl-acrylamide;
N-(4,5-Dimethylthiazol-2-yl)-2-phenyl-3-thiophen-2-yl-acrylamide;
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2-[ 2- (4- Met hanesul f onyl phenyl ) - 3- (t et rahydr opyr an- 4-yl
) pr opi onyl am no] - thiazol e-4-carboxylic acid;
4-[ 2- (Tet rahydr opyran-4-yl)-1-(thiazol -2-yl car banoyl ) e

Sy hdolpgragam de;
2-(3-OQICI opr opanesul f onyl am nophenyl ) - 3-(t et rpgl%ﬂ”yljg?ogﬁ@oﬁ%s

an-4-yl)-N-thiazol - 2-yl-propi onam de;

2- [ 2- {4z M hanesylf qnyl -3 (tets yran-4-yl
) pr op#I %)Iﬁgoﬁ?atﬁlg]z@ %ﬂ?%%?@ﬂﬁ%lg %%x?ﬂ%?%m g’et hyl
est er N-(5-Methylthiazol-2-yl)-2-phenyl-3-thiophen-2-yl-acrylamide;

2-[2-{4:- Neth N} I -3-(tet -4-yl
Y- br o BHTARTRT VR eabor S kb A AR P Y
est er 3-Furan-2-yl-2-(3-methoxyphenyl)-N-thiazol-2-yl-acrylamide;
2-(3@{?%Eane3ﬂlf r%_l 51 no%heﬁ%g%-lig%et_ra ydr%%/ir an- 4-
y1) - PR hon - G PER e g 2 S 85 2031
EC-(F/4 Llﬁﬁ/f%f%érﬁ&ﬁili?@-%)ld)-ﬁ-(4-c?zzi.noghz{yl)?—phﬁnyél-acrylamide;dr N N
anesul f gnyl phenyl ) -3-(t et rahydropyran-4-yl) -
C(5- T raspbmdnymieRal.3 sl ont R s

2- I( 4-Q@csmiasﬁegﬂyb)ss?ﬁ&@ez-mm{Q,B,qm}ﬁaaﬁzdiszyﬁ)acfmmﬂazoI -2
-yl - pr opi onani de; )

f;y( ﬁf ﬁ@m}wzﬁ_w?mwﬁﬁ@@%www%yqr opyr an-4-y
2-( 4-?\/9%1%?]9;&1 ﬁ%%ﬁ%{yﬁh@?)l ) pgn%l?eztﬂj?lgﬁrﬁjﬁgzr an-4-y1l
_2Ni ; hz-ngronzopypnyi)aT&@,ﬁaiwzc 11:111azol—2-y1)-3-th10phenz%l-y)1-acrylallm e;
-[ 2- 2.3~ =yl)acrylo
| ami no_j/(l{-tﬁﬁc{ ag o?@%%%gérl%ox%}ﬁ"{: g‘c %ngmaﬂu ’ ey
N- I[ 5éz—@-Etdm;dpbbrp@l‘ﬁ@Wdeinéaﬂﬁdhl}bpl)elﬂk}ﬁlzmlan;de; - 2- phe
nvl - : - (AVA : .

V15 T BRI B Lol 230
;m%rll;aﬁe; (t Iet r3ah%/d{ opyrgn-4-y| )acryl am de; vl an .
-[ 2- -3- (t.e 0- pyran; A- ac amn i
SRS R L S e N e
2; g 4-Wﬁ1hm| 2 %lﬂﬂLﬁg&{i@thmPléaﬁtYD%Mp&ﬁmidﬁlﬁwﬂwPMm, 4-yl)-N
-thiazol-2-yl -. r e; .

2 ( 3f"l@&mﬁg@#@;%ylﬁ#mf:ﬂ:%ei%mmwww )-b
ut - 2- o} : r ide;

2 (4 e e R o ICRaaphen e midss
tr ah-ylgrﬁfﬁ%ﬂalﬁzojr—}x}ﬁ)-é@pﬂ-)alrg-gﬁetpethoxyphenyl)acrylamlde;

N-Benzothiazol-2-yl-2-(4-bromophenyl)-3-thiophen-2-yl-acrylamide;
3-Furan-2-yl-2-(4-methoxyphenyl)-N-[ 1,3,4]thiadiazol-2-yl-acrylamide;
2-(4-Bromophenyl)-N-(5-bromopyridin-2-yl)-3-thiophen-2-yl-acrylamide; and
N-(4,5-Dimethylthiazol-2-y1)-3-furan-2-yl-2-(4-methoxyphenyl)acrylamide.

In vivo GK activity

Following an 18h fasting period, C57BL/6J mice were dosed orally via gavage
with GK activator at 50mg/kg body weight. Blood Glc determinations were made 5
times during the 6h post-dose study period.

Mice (n = 5) were weighed and fasted for 18h before oral treatment. GK
activators were dissolved in the Gelucire vehicle reported in WO 00/58293
(FtOH:Gelucire44/14:PEG400q.s. 4:66:30 v/v/v) at a concentration of 13.3mg/mL.
Mice were dosed orally with 7.5mL formulation per kg of body weight to equal a
50mg/kg dose. Immediately prior to dosing, a pre-dose (time zero) blood Glc reading
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N- ( 5- Chl or ot hi azol - 2-yl ) - 2- (4- met hanesul f onyl phenyl ) -3
-pi peridin-4-yl- acryl am de;
2- (4- Met hanesul f onyl phenyl ) - 3- pi peri di n-4-yl -N-thi azo

s Yo | ami de;
éﬁ?%bﬂﬁﬁﬁ%pﬁghyf)-S-(tetrahydro-pyran-4-y|)-ﬁf?ﬂﬁg@ﬁwgmﬁ
2-yl -acryl am de;

2ovh b - = : -ty 1Y - h
dy&%ﬂ?ﬁ%ﬁé&gﬁé %lnﬁglggﬁ&l deithSathae i) <Pk Ghd 2Ny
2cqllectig: Iahddaodfarhlysiendfiyr GKpiciratordientrbaly Furtliet bload Glc
AN j i de: _

Ad R AR RRE TR 1 BP0 POt dore o e el s R o
Nwtrsiisizplot@t byl compariyg therirtten blood Glc values of 5 vehicle treated mice
2ol 1f SRAETA QLRSI e BY by Bt ipusds e 2

: gecﬂalﬁid&ed) ﬁfibzla@;&h JheiNet1Bbi€ b biatiichilpg Mificimy docredsd MibMYAH:
-yl -acryl ani de; : . .
2¥%§?§%6ﬁﬁaﬂgﬁgF?ﬁNFFWﬁHTGWﬁﬁpvwlﬁﬂWhiophen-2-y|-acryl

am de;Several of the GK activators exemplified above showed strong GK activator
N-(4, 5-Di nethylthlazol-Z-éég-z-phenyl-s-thhop en-2-yl -
offegts gy when iminiesered oupllyAotiestinp i/ sbsrumationd Psgocol
N- (5- Chl or ot hi azol - 2-yl ) - 2- phenyl - 3-t hi ophen- 2-yl -acry
| am de;

N- (5- Met hyl t hi azol - 2-yl) - 2- phenyl - 3-t hi ophen- 2-yl -acry
| am de;

2- (4- Bronophenyl ) - N- pyrazi n- 2-yl - 3-t hi ophen- 2-yl -acryl
~am de; o

3- Furan- 2-yl - 2- ( 3- net hoxyphenyl ) - N-t hi azol - 2-yl -acryl a
m de; '

2- (4- Bronmophenyl ) - N- (5- bronopyri di n-2-yl)-3-furan-2-yl
-acryl am de;

N- ( 5- Bronot hi azol - 2-yl ) - 2- (4- cyanophenyl ) - 3- phenyl - acr
yl am de; 2-(4-Cyanophenyl)-3-phenyl -N-[ 1, 3, 4]

t hi adi azol - 2-yl -acryl am de;

2- (4- Cyanophenyl ) -3-furan-2-yl -N-[1, 3, 4] t hi adi azol -2-y
| -acryl at ni de;

2- (4- Cyanophenyl ) - 3- phenyl - N-t hi azol - 2-yl -acryl am de;
3- Fur an- 2-yl - 2- ( 3- net hoxyphenyl ) - N-pyri di n- 2-yl -acryl a
m de; )

2- (4-Bronophenyl ) - N- (4, 5-di net hyl t hi azol -2-yl)-3-thiop
hen- 2-yl - acryl am de;

2- (4-Bronophenyl ) - N-pyri di n-2-yl - 3-t hi ophen-2-yl -acryl
am de;

. 2- (4-Bronophenyl ) - N-pyri m di n-4-yl - 3-t hi ophen-2-yl -acr
yl am de;

2- (4- Bronophenyl ) - 3-t hi ophen-2-yl -N-(4-trifl uoronet hyl
-thiazol -2-yl)- acryl am de;

N- ( 5- Bronmopyri di n-2-yl ) -3-furan-2-yl - 2- (4- net hoxypheny
I )acryl am de;

3- Fur an- 2-yl - 2- (4- met hoxyphenyl ) - N-pyri m di n-4-yl -acry
| am de;

N- ( 5- Bronot hi azol - 2-yl ) - 3-furan- 2-yl - 2- (4- net hoxypheny
| )acryl am de; '

N- (5- Chl orot hi azol -2-yl)-3-filran-2-yl-2-(4-nmethoxyphe
nyl ) acryl am de; ' ‘

N- Benzot hi azol - 2-yl - 3-furan- 2-yl - 2- (4- met hoxyphenyl ) ac
ryl am de;
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N- Benzot hi azol - 2-yl - 2- (4- br onophenyl ) - 3-t hi ophen- 2-yl -
acryl al i de;

3- Furan- 2-yl - 2- (4- met hoxyphenyl )-N-[ 1, 3, 4] t hi adi azol -
-yl -acryl am de; -
2- (4-Bronophenyl ) - N- (5- bronopyri di n-2-yl ) -3-thi ophen-2
-yl -acryl am de; and

N- (4, 5-Di net hyl t hi azol - 2-yl ) -3-furan-2-yl - 2- (4- met hoxy
phenyl)acrylamde. 1In vivo K activity Foll ow ng an
18lp hpgsi ng period, C57BL/6J mce were dosed orally

via gavage wth &K activator at 50ng/ kg body wei ght.
Blood O e deterninations were nmade 5 tines during the
6h post: dse@rand @ FoEptadl: M ce (n = 5) were wei ghed
and fasted for 18h befdre ogal treatnent. &K

activators were dissol yeeh#n the CGelucire vehicle
reported in WO 00/5824

( .S. 4:66:30 v/v/v) at a
concentration of 13.3ng/fiL. M ce were dosed orally

a 50ny/ kg dose. |mediat¥y]y prlohsto,gw5|ng, a
pre-dose (tine zero) blood|§ cHea -92 WO
2004/ 072031 PCT/ US20044003568 [

sni ppi ng off a snal I '
(<1mm) and collg% Q0

& activator tre
were taken at 1, 2, 4R%nd 6h post-dose fromthe sane
tail wound. Results were interpreted by conparing thﬁ)
mean blood A ¢ values of 5 vehicle treated mce wth

t 1962 Bhagracgicallntcseptablcsalt dereaf, sbewsiper t he 6h st udy

- dur at i Qs anGNPROESLIA §-nidinfbere@ BREIORIPT 65k ﬁ-@tﬂlééﬁbé(‘@ﬁlltcrr&?ylicf
(o] ¢}

10
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25

exhibit a statistically significant decrease in

G"®% conpared to vehicle for 2 consecutive assay tine

p0| nt sT toﬁeﬂiervﬁth thé —IHE- 1Gvhihtil iV ata0Ked Eone W letcrdatdl rmb ¢ a
i-vat ects.in vivo when

throc lr'lI? n‘gh yﬁcoﬁﬂ“fgﬁ thegox{l)h%te SbBrRNERPRNoned

' pr ot oc%'l and R? %h@d&béﬁemlyhm Wxdeogen bydickyo halbgen@ylafo, alto,

pha maceut iC F‘?} ac d'eb‘f kﬁhcfﬁl@gb&lbv\}ﬂ eﬁ"'e‘l""ﬁ"éll

optionally substxtuted with 1-5 mdependent halogen, hydroxy, cyano, methoxy,
~N(Co-2alkyt)(Co-zalkyl), SOCH,, or SO,CHj substituents; or R' and R? together form
a carbocyclic or heterocyclic ring; or R! and R? may be taken together to represent an
oxygen atom attached to the ring via a double bond;

R’ and R* each independently are hydrogen, halogen, OCF,H;_,, methoxy,
CO;R”, cyano, nitro, CHO, CONR™R'®, CON(OCH;)CH;, or C;.zalkyl, heteroaryl,
or C3cycloalkyl optionally substituted with 1-5 independent halogen, hydroxy,
cyano, methoxy, -NHCO,CHs, or -N(Co-zalkyl)(Cosalkyl) substituents; or R* and R*
together form a 5-8-membered aromatic, heteroaromatic, carbocyelic, or heteracyclic

ring; o

R? is SO;C;cycloalkyl;

RS is hydrogen, hydroxy, halogen, cyano, nitro, CO.R’, CHC, COR®,
C(OH)R'R®, C(=NOR")R?, CONR’R", SR’, SOR®, SO;R®, SO,NR’R'®, CH,NR°R'°,
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Qis an aryl, a 5- or 6-nenbered heteroaryl,'or a

4- 8- nmenbered heterocyclic ring; T together with the

-N=C- to which it is attached fornms a heteroaryl ring,

or. a 10 heterocyclic ring where the N=C bond is the

only site of unsaturation; R and R2 each

i ndependently are hydrogen, hydroxy, hal ogen, cyano,
nitro, vinyl, ethynyl, nethoxy, OCF'H3 ,,
N(Co4a|ky|)(Cb4aIkyI) CHO, or G .zalkyl optionally
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c¥°‘29a P‘l?ffi'y any Newpza!mkly is)splesgitutedlayittnii-§ mdepaxdezvaualo;&q
GBraila; yittdopiRldto, q%%m%@aixc%%m%oé fsué;: @,g,lcycloamya

e T TG e A
- BBINCCaal k SOLHOSOz@HK i ~)S$Ntts,tzklk¥l)im-§‘alkyib5uﬂ?ﬁtubxﬁs or

| %’6@% Iﬁyd Ofgﬁmﬁ Rlﬁ%%é?@rm 3% ué)ﬂbel'(é:c?f hetero IC%\[C g;gC) éjyp tem

ycl oa
ora 4—8—membered heterocyclic ring which optionally is substituted with }-2

independent C,.zalkyl, CH;OCH;, COCq.alkyl, hydroxy, or SO,CHj; substituents;
nist,2or3;

mis0or 1; and
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group, aryl group, heteroaryl group, or 4-7-menbered
het erocyclic group, wherein any group optionally is
substituted with 1-6 i ndependent hal ogen, cyano,
nitro, hydroxy, C _zal koxy, -N(CD- 2al kyl) (Ca2al kyl),
g _2al kyl, C3_7cycl oal kyl, 4-7- nenbered heterocyclic
ring, CF' H3., aryl, heteroaryl, CO2H, COC _2al kyl, 20
- CON( CD- 2al kyl ) (Ca2al kyl'), SOCH3, SO2CH3,
or-SCEN(Co.Za!kyI)&CDuZaIkyI) substituents; R9, R10,
RO9, arie defesiing ingktheryithsbeentid ding foamseannptieratidavble dond, and
ClAaddicles @ir@RoublEBonfTMEhE A< bhs fidp, ar yl group,
het eroaryl group, or 4-7-nmenbere eterocyclic group,
wherein any group optionally is substituted with 1-6

I ndependariomBalnd 9&Rsdindo EMANP, or B

0 28l KOk ?ﬂ&c:o %a|ﬁ%m-'ﬂﬁﬁﬁﬁfwgyﬁ%ﬁwme“’"
cs_?%?ftT' fiihe dotte Tine P thrse ZaWewse dotitiebond
H3.,, aryl, heteroaryl, COCl _2al kyl, -CON(C..

Zal kyl J( G, . 2 . or .

- SN )&Qcﬁ.ﬁ%ﬁ ¥‘é°%§§“§a‘§ Eiﬁ“j E‘s"ﬂ ggﬁﬁ"’t"tféh‘{cél,‘y Hrertasly salh
R1%erent, wigorinthe|datted Hing togrshen svith tlersnlidilir@-f@myw single dond.

het er obi cyclic ring system or a 4-8-nenbered
heterogyglic rin%thlch optionally is substituted with
1-2 304 HESPRHL FReoding 3o fiRin) 3, o3 plEapmeuticalismceeptablielsalt

hytisreotywhefin m@umbﬁﬂek WRA R solid Yind orm@h §i&1gl@b+:l§i. fhaOr
l; aﬁp }95I§he dotted line together with the solid

| i PGP PR £onBRUTAHAR oL Tos ASYRRASHCLREHE 1o thaiemidocarhanyicatben is

t (8. the doubl e bond has the (E)-configuration. 2. A
compound according to claim1, or a pharnaceutically
acceptable salt 5 thereof, wherein the dotted |ine

t oget hér Agpmppupdaccerding ¢ 4nymee dithepreadilg ubines, Bdien m3s 0A
conpound according to claiml1, or a pharnaceutically
acceptgb e salt thereof, wherein the dotted |ine

t oget h&r 1R PRPYRE 2cegrding tp anyone of the Precedingglaimyoral. 10

4 phérmecatiall miclcemwl wit ﬁtGreTolﬁ \\Qlleﬁin{'Q %itlr:]i&{yl,%fxryi, thiszolyl,
phar: a accept apl e . thereof; erern e
QPP Bl ey CEPSRI R b etpipbminvhd-er o o
siteighysdrasbiopiransi 1, ldiexoalxsalydromioperfylgur at i on at t he
asymmetric centre a to the am de carbonyl carbon is
(R) 15_5, A conpound according to any one of the

pr ecedf-rfy °Q,‘1‘PO?P;£3,°"WE$ i glpign6, or Apham@iceuticaliy aosepabla calt

aaRfof]whereih @ RAXetARfIryrdape Preceding clains, or a
pharmaceutically acceptable salt thereof, wherein Qis

thienyl, furyl, thiazolyl,
pyri dy8., Thererapopcd spyriag yd anyiopesf e pr¥deding bty sla0t hi opy

| Piptgnecticll RogheleShE AR, PRy 20k ok empiana

according to claim®6, o P maceutical |y acceptabl e
salt thereof, wherein ETRS 4- tiet r ahydr opyr anyl .
T .

\_/

is thiazolyl, thiadiazolyl, oxazolyl, isoxazoly), pyrimidinyl, pyrazinyl, or pyridyl.

9. A compound according to claim 8, or a phammaceutically acceptable salt
thereof, wherein the group of formula

-96 -




25 8. The conpound according to any one of the
preceding clainms, or a pharmaceutically acceptable
salt thereof, wherein the group of formula fl is

t hi azol yl, thiadiazolyl, oxazolyl, isoxazolyl,

pyri mdinyl, pyrazinyl, or pyridyl. 30 9. A conmpound
according to claim@8, or a pharnmaceutically acceptable
salt thereof, wherein the group of fornula 96 i u is
2-pyrazinyl or 2-thiazolyl. 10,__A conpound according
to claim9, or a pharnmace ipﬁrryhzcceptable salt 5

t hereof, wherein the group forfula is 2-thiazolyl,
R3 is 5-fluoro and R is hy ogerfT 11. A compound
according to any one of the h{ﬁgpéing clainms, or a 10
phar maceutical |y acceptable saft thereof, wherein R3
and SR-pyrezinyhohtisdelpk | y  sel ect ed from hydr ogen,

hal ogen, and nethyl. 12. A conpound according to any
one of the preceding clains, or a pharmaceutically
accept abl% Asegmpopndaceasding tohrdaimiSnofphiagnduydicaliyestceptable salt

ghl WEQOﬂwhH@anh@émup]&f&rHu[?l uoronet hyl . 13. A conpound
according to any one of the preceding clains, or a

pharmaceutical ly accept ablg pﬁT?\%hereof, wherein e is
hydrogen. 20 14. A conpouﬁajaccor ing to claiml
sel ected from T

2- (4- Cycl opr opanesul f onyl pheygyl ) -/3- (t et rahydr opyr an- 4-
yl)-N-thi azols- 2- yl propi onar ni'ag;

2- ( B2cpieradylr Bpis Adlodofan ! ishedrggen: N- (5- f | uor ot hi azol - 2-
yl)-3- (tetrahydropyran-4-yl)propi onam de; 25

2- (4- Cycl opr opanesul f onyl phenyl ) - N- (3- net hyl - [

|, 2, 4] t Hiladi @mprumlageording to any one of the preceding claims, or a

10t OpKantiacedt ' LESR? and R* are inde

g- (5- % I o%é%?ﬁ%ﬂ%%ﬁsﬁ%ﬁg%ﬁ]?@& py? gz?rﬁ-"?- ﬁ}“’ff"é“-"(t et
r ah$ffF g;;‘PE'nh #rogen, halogsp: A metok: - 97

2- (4- Cycl opr opanesul

fonyl ph [,)-3-(tetrahydropyran-4. yl)-N

S ol R Aot S S e praceding claims, ora

( E) PRmateticelyomoeprbieasit oy kben R s 1dfdgs, AW RRY bA
18- 4aifhdrohkhfii @Z01-2- ylacryl am de;

13. A compound according to any one of the preceding claims, or a
pharmaceutically acceptable salt thereof, wherein R is hydrogen.

20 14. A compound according to claim 1 selected from:
2-(4-Cyclopropanesulfonylpheny1)~3-(tetrahydropyran-4—yl)—N~thiazo1-2-
ylpropionamide;
2-(4—Cyclopropanesulfonylphenyl)-N-(S-ﬂuorothiazol-Z-yl)-?:-
{tetrahydropyran-4-yl)propionamide;
25 2-(4-Cyclopropanesulfonylphenyl)-N-(3 -methyl-[1,2,4]thiadiazo}-S-y)-3-
' (tetrahydropyran-4-yl)propionamide; -
2-(4-Cyclc:propanesulfonylphenyl)—N-pyrazin~2—yl-3-(tctrahydropyran«4;
yDhpropionamide;
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(4- Cycl opr opanesul f onyl phenyl ) - N- (5-f ornyl t hi azol - 2-
)-3- (tetrahydropyran-4-yl)propi onam de;
R) - 2- (4- Cycl opr opanesul f onyl phenyl ) - N- (5-fl uorot hi az
2-yl)-3 (tetrahydropyran-4-yl)propi onam de;
R) - 2- (4- Cyci opr opanesul f onyl phenyl ) - 3- (t et r ahydr opyr
4-yl)-N 10 [1, 2, 4] t hi adi azol - 5-yl propi onam de;
. (2R) - 2- (4-Cycl op rotpanesul f onyl phenyl ) - N- pyr azi n- 2-yl -
3- (t etzr"é'rﬁb’&l"aiﬁ’??“aﬂ’l auylghepp)-3r{tegpbydrapyran-4-yl)-N-
(2@,4]&@%%9]@55,@M&sul f onyl phenyl ) - N-(5-fl uor opyrid
in-2-y etra ran-4-yl ) propi onam de; 15
(2R) - ﬁﬁ"c&?ﬁﬁt‘%wab%ﬁé@ﬁ%ﬁm&r&@wmm@m‘wmwmbgrr
aylactylymbdel\l-t h| azol 2- yl propi onam de;
2 4) %ﬁé”ﬁ:d’ Blap r%ﬁ@p)ﬁ&\%ln;l?wspfgrerg t|h1)azc£\ll- 2(-)?1) ar_et yl-1 1
3&#&&ﬂhaMwﬂ4ﬂnuﬁﬁmﬂnmk)propionanlde

(7ol 7 S Bl NGRS B b 52!
B(EFZ‘Z!?"(MH@%&]M@M@W fonyl phenyl ) - N-pyri m di n-4-yl -
(R - 20 "@%ef’é‘%’@‘?’%"é‘é‘ﬁ OB ey

| [ @:4)thiadiazol-Sylprepignamédsy r an- 4 yl ) pr opi onani de;

(6, o oo ensms e by Ligis o

5
2
y
(

o
(

a

I
2
| -
2
n-

( “ dElycl obut anesul f onyl phenyl ) N- (5-f 1 uor ot hi azo
| -2- yI(M)EE{(-CﬁidpﬁibMﬂ r@ner{}t)w mﬂ@&&,:\@ﬁamﬂ j-3-
5-fluoropyri di

=2 [ ph |
g-gkhfﬂd&p?%%ﬁ%? F A &r oggsr/aﬁ inzl )acryl am de;
(E) 2<2(R4~2€(9<ﬂwbpmmnmhﬁmwmbf{ﬁuhﬁydi‘ép(;énmylpm&;mmo

Yh%%ﬁ‘@/ .(tetrahydropyran-4-yl)acryl am de;
anofhlazol 2-yl)-2-(4-cycl opropanesul f onyl pheny

1) - 3- (ARat{*lyyldpropanesutfosylptiehyl)-HB onaiipl E2 aRkiadia 08 5-y1)-
3 éﬁ%&ﬁgﬁ ﬁ,w,llgngmeohenyl )-3-(tetrahydropyran-4-y
| aZ0

) 2- y propi oham de; or a pharmaceutically
accepfDrd4Sarleby pylplenylsN- m@ﬂhmemﬂvmdw{ 0
&l)piopioharsigé;ect ed from

(2R)—2-(4-Cyclobutanesu!fonylphenyl)—N-pyrimidin-4-yl-3-(teu'ahydropyran-
4-yDpropionamide;

(2R)-2-(4-Cyclobutanesulfonylphenyl)- -isoxazol-3-yl-3-(tetrahydropyran-4-
yDpropionamide;

(2R)-2-(4-Cyclobutanesulfonylphenyl)-N-(1-methyi-1 H-pyrazol-3-yi)-3-
(tetrahydropyran-4-yl)propionamide;

(2R)-2-(4-Cyclobutanesulfonylphenyl)-N-(5-fluorothiazot-2-yl)-3-
(tetrahydropyran-4-yl)propionamide;

(E)-Z-(4-Cyclopropanesuifonyiphenyl)-N-(S-ﬂuoropyridin-Z-yl)-B-
(tetrahydropyran-4-yl)acrylamide;

(E.')-2~(4-Cyclopropanesulfonylphenyl)-N-(S—ﬂuorothiazol-2-yl)—3-—
(tetrahydropyran-4-yl)acrylamide;

N—(S-Cy:;nothiazol-2-yl)-2-(4»cycIopropanesulfonylphenyl)-ii»
(tetrahydropyran-4-yl)propionamide; and

-08.



2- (4- Cycl opropanesul f onyl phenyl ) - 3- (t etrahydr opyr an- 4-
yl)-N-thiazol -2- yl propi onam de;
- 2-(4-Cycl opropanesul fonyl phenyl ) - N- (5-fl uor ot hi azol - 2-
yl)-3- (tetrahydropyran-4-yl)propi onam de; 10
2- (4- Cycl opropanesul fonyl phenyl )-N-(3-nmethyl -[1, 2,4]th
i adi azol -5-yl)-3- (tetrahydropyran-4-yl)propi onam de;
2- (4- Cycl opr opanesul fonyl phenyl ) - N- pyrazi n-2-yl - 3- (t et
rahydrgqp ran-4- vyl )gropi onami de; t
244- Oy rGrfyephinanssilionyiphenyBdy(terraliyd(apatan Ahy)aN tiiyaohad - v |
) ropfendmdide?, 4] t hi adi azol - 5-yl propi onam de;
(E) - 2- (4- Cycl opr opanesul f onyl phen¥l )-3-(tetrahydropyra
n- 4- y| )°F RiPfaRacsically acgepiable gajs thepof.
(2R) - 2- (4- Cycl opr opanesul f onyl phenyl)
N- (5-fl.yorot hi azgl -2-yl)-3-.
(t et r aHyaPSHUPSIAL Acchielnge Sl b tlesied o
(2R) - 2-2(4-Cyyfiopropmetrosapheh N 3 REaNHopyran & Iy BIN. AR LY 1
anga- Jo%a- .[1, 2, 4] thiadiazol -5-yl propi onam de;

(%9{5’- VR %S/’cl opr opanesul f onyl phenyl ) - N-pyrazi n-2-yl -3
i(t etr 3I‘(y@yciﬂlgmpm@lfyﬂy)pjlle?p)-Nf{agiudefh)iazclx\ll:2(-)él)-?«i .
Z@%ﬁ % - onyl phenyl ) - -fl uoropyri

i n-2- %oﬁﬂ%ﬁﬁgﬁﬁgﬁégropyram-yl ) pr opi onam de;
10 (2R) - 2 2(&CosletrensnesporeinbcdxiRyi(birethy )t 234 Giad oz alksygt).0py 1
ang d}oz,pbg,my%%;ogwg;pr opi onami de;
(2R) - % - Oycl opr opanesul f onyl phenyl ) - N- ( 3- net hyl - [
1, 2, 4] eif-S¥sicprepanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
3-yiJpsiploaknyidé;opyt an- 4- yl ) pr opi onani de; 30
(2R) - 25 (,4-.Cycl obut anesul f onyl phenyl ) - N- pyrazi n- 2-yl - 3-
(tetr aﬁ{fﬁF%W%R@%f%%YfPaF@@%ﬁa‘mhu@Pml 1)-N-
15 ( IRRARhigdiazoy5-yipbopicaamide) f onyl phenyl ) - N- (5-f | uor ot hi azo
[ -2-yl )3 el r ahydr r.an- 4- r.opi onam de; 99
(£ 2 (T SRR BT ik rep B bRy dhimokzo
| -yPacpilami@e; (t etrahydropyran-4-yl)acryl amide; and
2-(4- ot L) -3 (L et rah opy,r an-4-y
) Ny Rt BB s gt 5.
pREFHwdeRyrE &y Dyropionaspidebl e salt thereof. 16. A
20 CONMPOUR)2E4LYclbgtEbahEbuftbriigedy R Rl EifnGdlobyr@B-y1)- -
(1,2,4]thiadiazol-5-ylpropionamide;
(2R)-2—(4-Cyclopmpanesulfony]phenyl)-N—pymzin-2-yl-3-(tetrahydropyran-4-
yl)propionamide;

5

(2R)-2-(4-Cyclopropanesuifonylphenyl)-N-(S-ﬂuoropyridin-z-yl)-3-
25  (tetrahydropyran-4-yl)propionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-3 ~(tetrahydropyran-4-yl)-N-thiazol-2-
ylpropionamide;
(2R)-2-(4-Cyclopropanesulfonylphenyl)-N-(3-methyl-[1 ,2,4]thiadiazol-5-yl)-
3-(tetrahydropyran-4-yl)propionamide;
30 (ZR)-2-(4-Cyclobutancsulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran—4-
yDpropionamide;
(2R)-2-(4-Cyclo butanesulfonylphenyl)-N-(5-fluorothiazol-2-yi)-3-
(tetrahydropyran-4-yl)propionamide;
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(2R) - 2- (4- Cyc | obut anesul f onyl phenyl ) - N- pyrazi n-2-y1-3
- (tetrahydropyran-4- yl)propi onam de; and 10
(2R) - 2- (4- Cycl obut anesul f onyl phenyl ).- N- (5-f | uor ot hi azo
| -2-yl)-3- (tetrahydropyran-4-yl)propi onam de; or a
pharmaceutically acceptable salt thereof. 17. A
conpound according to claim1l which is (2R)-2-(4 15
Cycl opr opanesul fonyl phenyl )-N-(5-fluorothiazol-2-yl)-3
-(tetrah op ran- propi onam de, or a
phar mac YFlg PT&B&E‘E%‘! abilphesyl)-4V-GHomtifiazok 3.y A-
c@om?w&oaﬁ&a??uwymrﬂxdsflaaam 1 which I; (iR) (2 (4- v
cl op on yrazin-2-y t ot r ahydr
opyr an nﬁ?‘{/ﬁ%‘f g}éegy Uzbﬁetrahadrﬁmm@w “thinad 2
acw&:pctpainhxmds,alt ther eof 19. A conmpound according to
cI aiml Whé i SNé%IR) -2-% -C?Xcl obut ane-
Ssul f onyT SREFVITURELY 2FReP éF Nberetaz ol - 3-y1) - 3- (tetrah
ydr opyr an- 4 yl ) propi onam de, or a pharnmaceutically

accept I t ther eaf ound of formula
(1) acgl%r di ng u“dh o nglm‘:?a‘mg(?ﬁhﬁg% (CH2) m R3 R4

HN RERD- zt*mk(m)anesmfmelmharl)mwtma&ll%@aﬁﬁi%xgbdﬁ

S alfprbiiGiaf@le; erein: Qis 4-tetrahydropyranyl
ht()a%rh]g 5 eharw; -N=C- to which it is attached forns

a 2 py K&Q}%%Clﬁht@m%wﬁwﬁhswlkwﬁgﬂucﬁbﬂlam-m)-a{ e
hydexﬁgﬁﬁopym.‘aﬂgbrgﬁmm i ndependently are hydrogen or

fl uoro; %‘P ES cIoaIk ); 10 Rr' is hydrogen;
inis OF2BMFmRIAtG f“é&"‘l"?'%@“t‘ @fher with t he sol'i d
line forms an optional double bond, and
17. A compound according to claim 1 which is (2R)-2-(4-
Cyc10propanesulfonylphenyl)-N-(5—ﬂuor0thiazoI-2-yl)—3—(ten'ahydropyran-4-
yDpropionamide, or a pharmaceutically acceptable salt thereof.

18. A compound according to claim 1 which is (2R)-2-(4-
Cyclopropanesulfonylpheny])-N-pyrazin-2~yl-3-(tetrahydropyran-4-yl)propionamide
‘or a pharmaceutically acceptable salt thereof,

I9. A compound according to claim 1 which is (2R)-2-(4-Cyclobutane-
sulfonylphenyl)-N-(1-methyl- 1 -pyrazol-3-yi)-3 ~(tetrahydropyran-4-

ylpropionamide, or a pharmaceutically acceptable salt thereof:

20. A compound of Formula (l) according to claim 1:
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A indicates that the double bond has the -
(E)-configuration. 15 21. A pharmaceutical conposition
conprising a conmpound according to any of clains | to
20, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable carrier. 22. Conpound
according to any one of clains 1 to 20, or a
pharmaceutically 20 acceptable salt thereof, for use
in the prophylactic or therapeutic treatnent of a
condition where activaggion gt GK is desirable. 23.
Compound accor di ng to 3 .ne of clains I to 20, or a
e salt thereof, for use in
,utlc treatnment of 25
hyper gl ycem a or di abet€§. -101 24. The conpound

or nore other anti-hyperg
anti-di abetic agents.-5 25}
one of clains 1 to 20 5
acceptabl e salt therf use Jfn the prevention of
di abetes in a hungsteps strﬁtian preydi abetic
hyper gl ycem a or iyed glucose\jol efance. 26. The
use of a conpound accdting to any one of clainms | to
20, or a 10 pharnaceutically acceptable salt thereof, ' (1)
in the manufacture of a medi canent for the _treatnent

of a c@OhdPheEAceuticalipdcreptable salt thereof mbergin: ¢l ai s 22 to

25. 27 @q@&ﬁgﬁﬁ -t he preparatlon of a conpound of
ﬁﬁgﬂf HRs Ra. NRsS | OT R6

For mul
15 (| a?‘ ‘Sﬂfﬁ? ey Be e¥sCr WW*@,‘F ifgttached fopmp 2-pirezinyl or 2-
cuhdaﬂﬂahgpn of a conpound of Formula (1V): R R2 Q.

(CHQ)”kAABi?£$%ﬁ££@|V O
R’ and R* each independently are hydrogen or flucro;
RYis S0,C; scycloalkyl;
R® is hydrogen;

ycem c ggengs or
aCorgpou ccording to any
lqyce cally

m is G; and
the dotted line together with the solid line forms an optional double bond, and
A indicates that the double bond has the (E)-configuration.

21. A pharmaceutical composition comprising a compound according to any
of claims 1 to 20, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.,

22. Compound according to any one of claims 1 to 20, or a pharmaceutically
acceptable salt thereof, for use in the pr'ophylactic or therapeutic treatment of a

condition where activation of GK is desirable.

23. Compound according te any one of claims 1 to 20, ora pharmaceutically
acceptable salt thereof, for use in the prophylactic or therapeutic treatment of
hyperglycemia or diabetes. |
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R6 102 with a conmpound of Formula (V): RBRA H2NT V
wherein Q T, R to R6, mand o are as defined in
claim1. 5 28. A process for the preparation of a
compound of Formula (Ib) R R (CH2)mR3I RA HN R5
O) T R6 (1b) said process conprising a step of the
condensati on of a conpound of Formula (MI1): v
(CH2)m \ OH Rs I / O6 RWVIII 10 with a conpound
of Formula (V). -103 RB R4 HZNV Q5 wherein Q T,

R to R6 and mare as defined in claiml1l. 29. A

conmpound, fhe éo%mﬂd%cc(drcm\g ¥ 123 i )er.ogl_:t'ination with one or

more other anti-hyperglycemic agents or anti-diabetic agents.

25. Compound according to any one of claims 1 t0 20, ora pharmaceutically
acceptable salt thereof, for use in the prevention of diabetes in a human demonstrating

pre-diabetic hyperglycemia or impaired glucose tolerance.
26. The use of a compound according to any one of claims 1 to 20,0ra
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of a condition as defined in any one of claims 22 to 25.

27. A process for the preparation of a compound of Formula (Ia)

(=)

said process comprising a step of the condensation of a compound of Formula (IV):




RS1VO6 5 wherein Qis 4-tetrahydropyranyl; R and
R2 are hydrogen; R5 is SQ2.C3-4cycloalkyl; R6 is
hydrogen; 10 mis 0; and A indicates that the double
bond has the (E)-configuration. 15 30. A conpound of
Formula (IV) according to claim?29 selected from (E
-2- (4- Cycl opr opanesul f onyl phenyl ) - 3- (tetrahydr opyran-4
-yl)acrylic acid; and (E

-2- (4-Cycl opropanesul fi nyl phenyl ) - 3-(tetrohydropyran4-
yl ) acr yiith 8 campahnd oPbrididla (W: conpound of forrmula (M I1):

-104 R R2 Q(CH2)mOH RS 1,/ OgRs VIII Qis
4-tetrahydropyranyl; R and e hydrogen; RS is
S2C3. . 4cycl oal kyl ; 5Bl [ rogen; and ms0. 10

32. A conpound of Fornmula @VIIl)Yaccording to claim 31
sel ected from T
2- (4- Cycl opr opanesul f onyl phenyl )} 3- (t et rahydr opyr an- 4-
yl) - propionic acid;
2- (4- Cycl obut-anesul f onyl pheny¥) - 3- (t et rahydr opyr an- 4-y
| ) propi oni ¢ aci di QZR)
2- ( 4- Oyhéreip Qs FaRcio R fro asd 4 bremy féfindd {ntobtimahy dr opyr an- 4-
yl)propionic acid; and 15
(2R) - 2- (4- Cycl obut anesul f onyl phenyl ) - 3- (tetrahydropyra
5 n-4- y| 3% riopiogsss for thepreparation of a compound of Formula (Ib)

R? R?

(CH2)m
R3 R4

o N\IL/*—&T

RE \_/
Rr6
(Ib)
said process comprising a step of the condensation of a compound of Formula (VIII):
R' R?
(CH2)m
OH
R® ©
’ 6
R VIII
10 with a compound of Formula (V):

- 103 -
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R R*

)

wherein Q, T, R' to R® and m are as defined in claim 1.

HoN

29. A compound of formula (IV):

wherein Q is 4-tetrahydropyranyl;
R' and R? are hydrogen;
R®is S0.C;4cycloalkyl;
R® is hydrogen:
10

m is 0; and

A indicates that the double bond has the (E)-configuration.
15 30. A compound of Formula (IV) according to claim 29 selected from:
(£)-2-(4-Cyclopropanesulfonylphenyt)-3 -(tetrahydropyran-4-yl)acrylic acid;
and
(E)-2-(4-Cyclopropanesulﬁnylphenyl)-S-(tetrahydmpyran—4-y])acrylic acid.

20 31. A compound of formula (VII):
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R®  vmn
Q is 4-tetrahydropyranyl;
R’ and R? are hydrogen;
R® is SO,Cyqcycloalkyl;
5 R® is hydrogen;
and

misQ,

10 32. A compound of Formula (VIII) according to claim 31 selected frlom:
2-(4-Cyclopropanesulfonyiphenyl)-3-(tetrahydropyran-4-yl)-propionic acid;
2-(4-Cyclo butanesulfonylphenyl)-3-(tetrahydropyran-4-yl)propionic acid;
(2R)-2—(4—Cyclopropanesulfonylphenyl)-3-(teu-ahydropyran-4-yl)propionic

acid; and

15 _ (2R)—2-(4-Cyclobutanesulfonylphenyl)-3-(tetrahydropymn-4-yl)propionic

acid. '
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