20 Cctober 2006 WO 03/095438 PCT/ EP03/ 03844 SUBSTI TUTED> RN YeAsdnEAM DES
AND THEI R USE AS GLUCCKI NASE ACTI VATORS [ 0001] d ucoki nase (&) is one of
four. hexokwoasessishat are found in mammals [ Col owi ck, S. Rapirasdie:
Enzynmes, Vol. 9 (P. Boyer, ed.) Acadenmi c Press, New York, NY, pages 1-48,
1973]. The hexoki nases catalyze the first step in the netabolism of

gl ucose, i.e., the conversion of glucose to glucose-6-phosphate.

G ucokinase has a |limted cellular distribution, being found principally
in. pancreat,d -cel]ls and |iver parenchymal cells. In addition, &Kis a
rat e- contro%#%ﬁ%%gﬁgyp NEBPCRPUTTSe PR THB Y (U8B ASn CLPROFEMASAOACEIATORg pe's
that are known to play critical roles in whol e-body glucose honeostasis
[Chipkin, SR, Kelly, K VL., and Ruderman, N.B. in Joslin's D abetes (C R
Khan and G C. Wer, eds.), Lea and Febiger, Philadel phia, PA pages

. 97-115, 1994]. The concentration of glucose at which GK denonstrates

hal f-maxi mal activity is approximately 8 mM  The ot her three hexoki nases

are sat ur H08d] witdokiylasec(§3e) @tonswe fouk eRikinaCey W Hré Bundns ratimd1M -
Ther ef or-e, (tgae fl.ux of glucose throggh the &K pathway rises as the
concent r at | dHOBIGE: SeldsB T7¢ Framst, 0ol § e Porseed.j Aomdduzs Prasg Név mV) t o

post pr andi ak/{ & _ LLowi.ng a carbohydr.ate-contai ning neal
[Printz, R E&K@gﬁ%ﬁﬁ Al\%?xg%ﬂaﬁgegﬂé o8 %&Yz.eitﬁeﬁﬁﬁ‘i?teﬁé‘%/a’eNutri tion .
Vol . 13  (RufetabOlismmnf ghichbe, Rieg the cdidtersioB of Miehsdth 1 dqu ual Review,
Inc., Palo Alto, CA pages 463-496, 1993]. These%?imr?géljﬁ sosg{;h%{tg'ri but ed over
a decade agSNwkmapphanalanied reinaistdbetionnbeing fimndprimcighllgmse sensor in

. (3-cells and_hepat s _,(Megl asson, . and_ Mat chi nsky, F.M Aner. J.

' Physi ol . 24E?ncé%%ﬁ%g¥eﬁ§§§ﬂ§‘.v e’gﬁ"ﬁeq”g@ﬁmeﬁéa%%dd@t%@@%ﬁﬁ ansgeni c

-ani mal s haveot@iid sk T8t o1l Matalids b 6@ iRl & 1N
whol e- body gl ucose homeosta%i S. %%?%%IIS ?ﬁ%ﬁg%g%ngﬁlfﬁ}g%p@%s%eé{) e wthin
days of bi rtapley ¢critiebradessindviafiebedy gihtcdse horieo@hss [CHgKAXPRESSIRY K have

L 2100 SRRSO ), o
Crt ober 2008 B oA TR PEH R AR T TS T 28 PP aton el caded
i nsulin secglatdsont whithiGK iepahoeitésdtll fatitel SARAY 9AMTOHtely § mM.
The other three hexokinases are saturated with glucose at much lower
concentrations (<1 mM). Therefore, the flux of glucose throngh the GK pathway
rises as the concentration of glucose in the blood increases from fasting (5 mM) to
postprandial (=10-15 mM) levels foﬂowing a carbohydrate-containing meal
[Printz, R.G., Magnuson, M.A., and Granner, D K. in Ann. Rev. Nutrition Vol. 13
(R.E. Olson, D.M. Bier, and D.B. McCormick, eds.), Annual Review, Inc., Palo
Alto, CA, pages 463-496, 1993). These findings contributed over a decade ago to
the hypothesis that GK. functions as a glucose sensor in B-cells and hepatocytes
(Meglasson, M.D. and Matschinsky, F.M. Amer. J. Physiol. 246, E1-E13, 1984).
In recent years, studies in iransgenic animals have confirmed that GK does indeed
_play a critical role in whole-body glucose homeostasis. Animals that do not
express GK die within days of birth with severe diabetes while animals
overexpressing GK have improved glucose tolerance (Grupe, A., Hultgren, B.,
Ryan, A. et al., Cell 83, 69-78, 1995; Ferrie, T., Riu, E., Bosch, F. ef al., FASEB
J., 10, 1213-1218, 1996). An increase in glucose exposure is coupled through GK




deposi tion and perhaps decreased gl ucose production [0002) olReefdgpdi Ng that
type Il maturity-onset diabetes of the young (MODY-2) is caused by | oss of
functi onwplésaok@es i n the GK gene suggests that &K al so i .as a

gl ucose gfe{}'nsa?ra ?ﬁ humans (Liang, Y., )Kesavan, P., Wang, L}Fé@’&(‘g{a%*

Bi ochem J. 309, 167-173, 1995). Additional evidence supporting an

i nportant  md-eelfsab ifdtehded imtRilin QBsHeAdd A1d iR hePAiHGRSE 0 TRLARRH E§BRdeA humans
was provided by the identification of patients that express a nutant form
of GK with depositias edd perizpsdedrensad giuvoseyproditstion. patients exhibit a fasting
hypogl ycem a-associ ated with an inappropriately elevated |evel of plasm
insulin (daser, B., Kesavan, P., Heyman, M et al., New England J. Med.
338, 226-230, 1998). Wile nutations of the GK gene are not found in the
majority I A i t Wﬂ;k!ﬁﬂ (Ht?itJ- jvate CK,
and t her é@{/ﬂzrgyﬁggg?g}%ﬁ%{@yngﬁﬁﬂ\ﬁ?y&gg(tﬁﬁjgte sen org syst%%ghjvw Il still
be useful icausdicbytlosadianttiaf mhtatiohyinagh@GKcgonieaughatsahitafkKsisbc of all type
Il di abetes, { ucoki n?se activataors will increase the flux of glucose

met abol | sm TACHSDS 8F £ glucege srasas igdimeas (liaks N -wKesavee BoWgnsd- eli ncr eased

insulin segretlon. agen .- | for treating tvpe Il

di abetes. ?’??%%?Da%%§?7g?§t L%S\S?ésf‘gﬁ‘?ﬁ?%ﬁén F%EHPEPW'%%]B%O%%[ﬁpound of
t he formul avle fBBGH inlthe R¢ulddioRdf Ylucke mbabdlish R handhsRsqrrevidsadgpendent |y
hydr ogen, -hal o, am no, hydroxyam no, cyano, nitro, |ower alkyl, -ORS, 20

Oct ober 20dke Mdgpifration sf patietyimboares ssmtany fogorE GRowithrindrepsed- | ower

al kyl, lo | t:hi.0, f -Lower .al kyl, thi.o,  l.ower a l., sul fonyl,

perfl uor 0\-Nl%o réﬁaé_l al?i/lpitg'uFﬁ%é;?ﬁa,ﬁgﬁtgﬁg?l%\gﬁ&ﬁtm &YPWV(?@I%I? aﬁ?fc’fi{?ﬁé‘ﬂmjo; R3 is

an unbr anc g gnapplopriatipeRvatd £vol 6RYIAAH BHANB(GlhsA/ B URREARE FEd het er oal kyl
Heyman, M. et al., New England J. Med. 338, 226-230, 1998). While mutations of |

the GK gene are not found in the majority of patients with type 11 diabetes,

compounds that activate GK,, and thereby increase the sensitivity of the GK sensor
system, will still be useful in the freatment of the hyperglycemia characteristic of
all type II diabetes. . Glucokinase activators will increase the flux of glucose

metabolism in B-cells and hepatocytes, which will be coupled to increased insulin

secretion. Such agents would be useful for treating type II diabetes.

A first aspect of the present invention provides a compound of the formula:
"

* N ___,R4

R1
_ I
‘wherein R! and R? are mdependently hydrogen, halo, amino, hydroxyamino,
cyano, nitro, lower alkyl, -OR>,




chain of 3-4 carbon atons plus one oxygen or sulfur atommhgigLibdoge chain,
in conbination with the carbon atomit is bonded to, forns a five- or

si x- menberwd o3fbags and when the chain contains no heteroaf Pos%?@ car bon
menber of the chain is substituted with one noiety sel ecte Fom the group
consi sting of hydroxy, oxo, hydroxyimno, nethoxyimno, halo, nethoxy, and
acet oxy or one carbon nenber of the-¢iaR® is disubstituted with one hydroxy
and one |ower alkyl or is di substitL, ed with hal ogen when the chain
contains an 0 heteroatom the chainlis unsubstituted, and when the chain
contains an S heteroatom the chain i*s unsubstituted or the S heteroatom
menber of the chain is substituted by an oxo group; R4 is O -C NHR6 ; or
‘an unsubstituted or nono-substituted five- or six-menbered heteroaromatic
ring connecpediubso-lowet AlRyle wee alkal B, iperflvdeo-fdn alkgT i) IskawikyIwhi ch five-
or six- nmenbered heteroaromatic ring contains froml to 3 heteroatons

‘sel ected fr ofHanyl pertuosklogeen allyl sl &rweraliyhsuiveyl hertseHemamidobei ng

nitrogen whigh. ' Nt .he .connect | ring carbo o) ajd

Tono- subst 1 ¢ ot SEHELERER A RudiRe 3 BEon Aen o S SR AR EhORoBhos ¢ 1 on
on a ring caghenofs-audbh efonishik Sl ASREN of Quilfus b, $RGERGhE Btkigdhbon at om
with a substituent selected fromthe group consisting of |ower alKkyl,

hal o, ni tr o, cayapgioneit thg eryon etemr itds kRynded sovifdmand firss- cosix2@eBbeber 2006

4011 (CH)“OR7: .or -(CH2) -COR7; or 000 Il ~I I) -(CH2) -CNHR7; or

_CCoRrRr ; dMEEMD)r NHRY
' when the chain contains no heteroatoms,
one carbon member of the chain is substituted with one moiety selected
from the group consisting of hydroxy, oxo, hydroxyimino,
methoxyimino, halo, methoxy, and acetoxy or
one carbon member of the chain is disubstituted with one hydroxy and
one lower alkyl or is disubstituted with halogen
when the chain contains an O heteroatom, |
the chain is unsubstituted, and
when the chain contains an S heteroatorn,
{ . thechainis unsubstituted or the S heteroatom member of the chain is
substituted by an oxo group;
R*is
O
|

—C—NHR®; or

an unsubstituted or mono-substituted five- or six-membered heteroaromatic ring
connected by a ring carbon atom to the amine group shown, which five- or six-
membered heteroaromatic ring contains from 1 to 3 heteroatoms selected from
sulfrr, oxygen or nitrogen, with one heteroatom being nitrogen which is adjacent
to the connecting ring carbon atom; said mono-substituted heteroaromatic ring
being mono-substituted at a position on a ring carbon atom other than adjacent to
said connecting carbon atom with a substituent selected from the group consisting

- of lower alkyl, halo, nitro, cyano, perfluoro-lower alkyl, amidooxime, or




nis0,1,2,30r4; R5 is hydrogen, |ower alkyl, or perfluorosowehedoky!:; RE is
| oner alkyl; and R7 is hydrogen or |ower alkyl; * denotes a carbon atom
that is asymetric in all or nost of the conpounds of formula I; and
wherein "lower” neans 1 to 7 carbon atons; or a pharmaceutically
acceptabl e salt thereof [0004] The conpounds of formula I have been found
to activate glucoldnase in vitro. d ycokinase activators can be useful for
increasing insulin secretion in the eatnent of type Il diabetes. A
second aspect provides a pharmaceutical composition conprising a conpound

of formula I andcg p nngaceq&lca&jﬂgagpeﬂyabbp carrier and/or adjuvant.

Furt hernmore, discl 68ed heérei use of such conpounds as therapeutic
active substances as well as to their use for the preparation of

medi canments for the treatnment or prophylaxis of type Il diabetes.

Di scl osed herein are @rocesses fogyphe preparation of the conpounds of
formula I. In additi g a net hod 1”0& t he prophyl actic or therapeutic

treat ment of ty -admnistering a
ﬁ‘gﬁ{mman & san am Eﬁﬁg di scl osed.

conpound of fort HQM
Accordingly, a third aspect of the present i nvention provides a process for
'the preparation of a pharmaceutical .conposition as defined in the second
aspect 20 Ccfahken 3Q$ - 4:4a@ conprising conbining a conpound of formula

with a pharnaceltical 'y ’acceptable carrier and/or adjuvant. A fourth

aspect proviRits hytiegen Tpeundiylobr pafitbrodotvef Akyl RE ivlowar biker apeRl jsc  active
substance. A fifth aspect provides the conpounds of fornmula | for the
treat ment oﬁﬁﬁﬁﬁﬁpwyhawﬁ§m@4;type |1 diabetes. A sixth aspect provides the:

use of a conp Qr mu for th aratio canent for the
treatment or %é#lg%ﬁylcgrm tSPia}P?}d%aﬁmebei %‘g @? “WS%%J%%?WP%IB provi des a
process f@Rmiihe preparation of a conpound of fornula I, said process
conpri si ng:

and wherein “lower” means 1 to 7 carbon atoms;

or a pharmaceutically acceptable salt thereof.

[0004] The compounds of formula I have been found to activate glucokinase in vitro.
Glucokinase activators can be useful for increasing insulin secretion in the

treatment of type II diabetes.

A second aspect provides a pharmaceutical composition comprising a

compound of formula I and a pharmaceutically acceptable carrier and/or adjuvant.

Furthermore, disclosed herein is the use of such compounds as therapeutic
active substances as well as to their use for the preparation of medicaments for the
treatment or prophylaxis of type II diabetes. Disclosed herein are processes for the
preparation of the compounds of formula I. In addition, a method for the
prophylactic or therapeutic treatment of type II diabetes, which method comprises
administering 2 compound of formula I to a human being or an animal, is

disclosed.

. Accordingly, a third aspect of the present invention provides a process for the

preparation of a pharmaceutical composition as defined in the second aspect




a) reacting a conpound of fornmula VIII 0 OORG RZ R ,R2, R3
and R6 are as defined in the first aspect; wth a conpou o fornula X
R4-NH2 to produce a conmpound of forrulal H N-R4A O Rz R wherein R,
R2, R3, R4 and * are as defined in the first aspect; - ----- - -------

---- 20 Cctober 2006 4b b) reactlnéaa conmpound of formula IX O a ™ R2
R wherein R1, R2 and R3 are as defined in the first aspect; mnth a

-co ound of .fornul,a X R4- NH2 0. pro uce conpound of formula H N-R4
R2 O P m%qnﬂwng aﬁ?mpﬁgﬂé piform BRPRR L HERI ORI | r st as pect .

carrier and/or adjuvant.

A fourth aspect provides the compounds of formula I for use as a therapeutic
active substance.

A fifth aspect provides the compounds of formula I for the treatment or
prophylaxis of type II diabetes.

| A sixth aspect provides the use of a compound of formula I for the preparation of

a medicament for the treatment or prophylaxis of type II diabetes.

A seventh aspect provides a process for the preparation of a compound of formula
I, said process comprising:

a) reacting a compound of formula VIII

wherein R\,R%, R? and R® aré as defined in the first aspect;
with a compound of formula X
R*-NH,

to produce a compound of formula I

wherein R', R%, R?, R* and * are as defined in the first aspect;




In nore detail, this invention provides a conpound, conpshgi.RYeIhogM de of
the formula: 20 October 2006 WO 03/095438 PCT/EP03/03844 R3] H N-R4 O
,2 RL wherein R and R are independently hydrogen, hal o, am no,

hydr oxyam no, cyano, nitro, |ower kyl, -OR5, ~OR6 perfluoro-I|ower
al kyl, I ower alkyl thio, perfluoro-lower alkyl thio, |ower alkyl sulfonyl,
perfluoro-|ower alkyl sulfonyl, lower alkyl sulfinyl, or sulfonamdo; R3 is

an unbranched al kyl chai n o% 4-5 bon atons or an unbranched heteroal kyl
chain of 3°hreadNgFheamRyRd g Ggmﬁﬁéﬁgxygen or sulfur atom wherein the
chain, in conbinatgerm\w th the carbon atomit is bonded to, fornms a five-
or six-nmenbered rilng, /and when the chain contains no heteroatons, one
carbon menber of th Rai n is substituted with one noiety selected from
the group consisting of Yhydroxy, oxo, hydroxyim no, nethoxyim no, halo,

met hoxy, -and acet ox one~car bon nenber of the chain is disubstituted

wi th one hydroxy and ower al kyl or is disubstituted with hal ogen when
t he chain contain.‘Eh 'groatonl the chain is unsubstituted, and when
t he chain contal P roatom the chain is unsubstituted or the S

het er oat om nenBér off the chain is substituted by an oxo group; R4 is
R 20 Cckeber 2006

~wherein R!, R? and R? are as defined in the first aspect;
with a compound of formula X
R*%-NH,

to produce a compound of formula I
>
N—R#

12 0
R1

wherein R, R%, R?, R* and * are as defined in the first aspect.

In more detail, this invention provides a compound, comprising an amide of

the formula:




WO 03/ 095438 PCT/EP03/03844 6 0 Il -c-NHR6 ; or an unsubsh.futeshor"
nmono-substituted five- or six-nmenbered heteroaromatic ring connected by a
ring carbowoakessse the am ne group shown, which five- or ?b'i(E Jeober ed

het eroaromatic ring contains from1l tog3 heteroatons sel ec sd T Pom sul fur,
oxygen or nitrogen, with one heteroatom being nitrogen which is adjacent

to the connecting ring carbon sai d nono-substituted heteroaromatic
ring being nono-substituted @;a position on a ring carbon atom other than
adj acent to said connecting ©on atomwi th a substituent selected from
the group consisting of lower atkRyl, halo, nitro, cyano, perfluoro-I|ower
al kyl, am dooxime, or O (CH2)~-OR7; or H(CH2)r C-OR7; or 0 00 Il Il 11
(CNz)~ C NHR~; or -CCORS ; dR—R*is 0, 1, 2, 3 or 4, RSis
hydr ogen, |ower alkyl, or p ower al kyl; R6 is |lower alkyl; and R7
is hydrogen or |ower alkyl} $ a carbon atomthat is asymmetric in
‘all or nost of the conpq ola |; or a pharmaceutically

acceptabl e salt thereof.™000%1 In the conpound of fornmula I, the "s"
illustrates carbon atons that pare asymmetric in nost or all of the species
of formula |I. The conpound of formula | nmay be prgsent either as a
racemate or in isolated "R' or "S" configurations at the asymetric
carbons shown. The "R' enantioners are preferred. 20 October 2006 WO

03/ 095438 PCT/ EPO3/ 93844_, 7 [ 00081 As used throughout this application, the
term"| ower afherdt Ri and Bders ihdapendetly aidroper; halopamirs, bydaocizedng hai n al kyl -
groups havi n% from1 O%CZaﬁ{%Lt_)Bﬁs’atorm,

yano, mtro,
- ﬁO RS

0

perfluoro-lower alkyl, lower alkyl thio, perfluoro-lower alkyl thio, lower alkyl
sulfonyl, perfiuoro-lower alkyl sulfonyl, lower alkyl sulfinyl, or sulfonamido;

R is an unbranched alkyl chain of 4-5 carbon atoms or an unbranched heteroalkyi
cbain of 3-4 carbon atoms plus one oxygen or sulfur atom, wherein the chain, in

combmation with the carbon atom it is bonded to, forms a five- or six-membered : ~ . -
! P S C ; '

! . i
f .. P L et

ring, and’
when the chain contains no heteroatoms,
one carbon member of the chain is substituted with one moiety selected
from the group consisting of hydroxy, oxo, hydroxyimino,
methoxyimino, halo, .methoxy, and acetoxy, or
one carbon member of the cham is disubstituted with one hydroxy and
one lower alkyl or is disubstituted with halogen
when the chain contains an O heteroatom,
the chain is unsubstituted, and
when the chain contains an S heteroatom,
the chain is unsubstituted or the S heteroatom member of the chain is
substituted by an 6}(0 group;
R is |




such as nethyl, ethyl, propyl, isopropyl, preferably rret@gbcﬁm,ggrﬁjo@yl As
used herein, the term "hal ogen or halo" unless otherw se stated

desi gnat eswa dz/obawg hal ogens, i.e. fluorine, chlorine, brg &gﬂslﬁpﬁ
iodine. As used herein, "perfluoro- |oyer alkyl" neans any ov\er a I
group wherein all of the hydrogens of the |ower alkyl group are
substituted or replaced by fluoro. Agong the preferred perfluoro-I|ower
al kyl groups are trifluoronmethyl, peptafluoroethyl, heptafluoropropyl,
etc., with trrfluororrethyl being espgcial |y preferred [ 0009] As used
herein, the term"aryl" signifies arg—NdRondcl ear aromatic hydrocarbon
groups such as phenyl, tolyl, etc. which can be unsubstituted or
substituted in one or nore positions wi th hal ogen, nitro; |ower alkyl, or
| over al koxynsidBstitienssmansl st RA br 8 AbGUR BetetdfinAR AHaPht hyl
anthryl, and phenanthryl, which can be unsubstituted or substrtu ed with
one or nore @mﬁ@d@fmomﬂemtgme%rmmm ahich fiyeoopsx-ar e t he

‘ bstituted d t1tut [ t | h | .
Pe et her et B e R GO Gk Hopmd A S B RIS GHESTE hai e
branched chaisffal 5}%@6 hﬂiﬁé%n%‘ﬂ’r@ﬂeﬂé’t&%kﬁg%%% ogﬁﬁ]wﬁfcﬂqgsadé&ﬁﬁp asThe

nethoxy et hoxy, propoxy i sopropoxy, prefera and

term "aryl al kytht coemetieg riag caxboh ejdm;gaiiumongsfsanmdal I;etéxommaab kmg in which

one of the h dr ogen %Wgns c%n be .replaced by _an aryl group | es of

aryl al kyl - g’a?PQ R aéaPBﬁBﬂ%P%tiwgCa@%ﬁmpﬁrﬁbmadjacem 0

4- chlorobenz , the
xéldc ﬁg&g@ 61l 2tk B o DI Lso b HAPAR 62 @@g%{)&?&ﬁgg f

term"|l ower al kanoic denot es ower al'lcanol ¢ "acrd nt ai ni rom 2

to 7.carbon eflowsr slitgh hale, pitepiyarocpaflicto-lawet ilkylagiidicaRine, the |ike. The .
term "l ower aikanoyl" denotes nonoval ent all canoyl groups having from2 to
7 carbon atonms such as propionoyl, acetyl and the like. The term "aroic
acids" denotes aryl alkanoic acids whgye aryl is as defined above and

al kanoic contains from1l to 6 carbonjjatons. The term "aroyl"™ denotes aroic
acids wherein aryl is as defined herur nbefore, with the hydrogen group of
t he COOH noi et y{ChigpddBl. Amamg-(Oid)p C<DBY [ egr ar oyl groups is benzoyl. 20
Cct ober 2006 WO 03/095438 PCT/ EP03/ 03844 8 [0011] During the course of
synthetic reactions, the various functional groups such as the free
carboxylic acid or h;@ir oXy groups rray be protected via conventi onal

il

~(CH,),-C-NHR7; 0Or _C.C-OR7; O -(CH,),-NHR’

nis0,1,2,3 or4;
R’is hydrogen lower alkyl, or perfluoro-lower alkyl R® is lower alkyl; and R’ is
hydrogen or lower alkyl;

. * denotes a carbon atom that is asymmetric in all or most of the compounds of
formula I;

- or a pharmaceutically acceptable salt thereof.

[0007] In the compound of formula I, the “+” illustrates carbon atoms that are
asymmetric in most or all of the species of formula I The compound of formula I
may be present either as a racemate or in isolated “R” or “S” configurations at the

asymmeiric carbons shown. The “R” enantiomers are preferred.




hydrol yzabl e ester or ether protecti ng' groups. As used hepej.ef st €7 M
"hydrol yzabl e ester or ether protecting groups" designhates any ester or

et her conwenBiconagly used for protecting carboxylic aci dsP@ﬁE%sﬁB?ﬂl S
whi ch can be hydrolyzed to yield the gespective carboxy or hydroxy group.
Exenpl ary ester groups useful for those purposes are those in which the

acyl noi et ife608gries whed iveashout 9 & hi%hf el &N 90 Grer b ﬂ%b kanoi c, or
| ower al kane di carboxylic acid. nong the activated acids I ch can be
utilized to f¥raehchHngrdbrschadechani iyl andupd hirdiag froaci th hedrbatesompy ef er abl y

acid chloride r..acl.d. brom des .derived from_ _aryl or |ower al kanoic acids.
Exanpl e of an fg,?‘ P g y&reéﬁy’rﬂrl?}@ﬂi ﬁ%@oﬂgﬂ’r\‘? Hy gisthyhenbdBrlb Asrsed aci ds

such as acet i @R MdkrHenaRASE Of 5ald Chuflo AU S AN e QUBL r Bhfcane

di carboxylic acid anhydrides, e.g. succinic an ycﬁl de we as chloro
formates e. g.halegeohlicr Bnwitwy thlatiheg bofminapind jadide eAbybeddate oherimie bei ng
preferred. A,suitable ether yglrot ecting group for_ al cohols are, for exanple,

the tetrahydPBEy#5Hy MeEPhapsowst HidEraimwhersinalkofghehydyereos of the- pyr any|

ethers. Ot hgpweldiRyl . nzyl nzhydryl. or trityl
ethers or a-| OWgI’ a%%yﬁﬁgﬁm%bﬁgﬁéﬁeégﬁ%r , ‘F(%?' é)%’ﬁ%;ﬁ%e Pr%gfrﬁgxyrret hyl or
al l'yl'ic et hempsribroralldwyir allsil bydups herdilsciemeas, ipehmahbyksil yI et her. [0012]

The term "amino_protecti grouyp"_designates any conventional am no
pr ot ect.i ng S%B%BWOEWPEQ%%@”& tsiilparpricthy} ibeing esprsidliygecfamédao group. The

preferred protecting groups are the conventional am no protecting groups
utilized in peptide synthesis. Especially preferred are those am no

-pr ot ect i ng0069jups usdditekein dheteth SanabligniBaday] Mohshutidacidigicondi tions from
about pH 2 to Parti cul arlg preferred am no protecting groups include
Vas

3.
t-butyl car bB¥éPerpETEPuPHBIchF Phenyt, ielyhete. (WBRD) can daadn@ibbtitutedrazny | net hy|
carbamate (F - 13] The heteroarapatic ring defin y R4 can be an
unsubst i t ut e%ﬁmﬁ%{z@-o S b E1ore BRsiPms; gfh%?gegi ’5%1?%3%@17;@5'128’{ MShr omat i ¢
ring having ﬁﬂ@ﬂ?%ﬁsﬁhﬁn&@ﬁ&ﬁé@ﬁﬁ&@aﬁqlgﬁﬁfpgzdsugﬁ%rh%ﬁ&gg’%g consi sting of
car’bon

oxygen, nitrogen, or sulfur and connécted’by a rin o} e am ne of
t he ani de gr phgnasthainwhitheaPbe Guubitituted 00 SubsiiEBHAB bASE: 676/ ERR3/ 03844 9

het eroa'romat%f]c ri ng. contai ns P’;\S{?l rat ni trogen heterogatom adj acent to the
connect i ng 'Oﬁeéne(?&f’{} QU Frefvgres frvh geovphare thesubstiiad amdt er oat ons can be

- sulfur, oXyg@iubstituted mononuclear aryl groups, particularly phenyl. As used herein, the
term “lower alkoxy” includes both straight chain and branched chain alkoxy
groups having from 1 to 7 carbon atoms, such as methoxy, ethoxy, propoxy,

. isopropoxy, preferably methoxy and ethoxy. The term “arylalkyl” denotes an
alkyl group, preferably lower alkyl, in which one of the hydrogen atoms can be
replaced by an aryl group. Examples of arylalkyl groups are benzyl, 2-
phenylethyl, 3¥pheny1propy1, 4-chlorobenzyl, 4-methoxybenzyl and the like.

[00010] - As used herein, the term “lower alkanoic acid” denotes lower alkanoic
acids containing from 2 to 7 carbon atoms such as propionic acid, acetic acid and
the like. The term “lower alkanoyl” denotes monovalent alkanoyl groups having
from 2 to 7 carbon atoms such as propionoyl, acetyl and the like. The ferm “aroic

‘acids” denotes aryl alkanoic acids where aryl is as defined above and alkanoic
contams from 1 to 6 carbon atoms. The term “aroyl” denotes aroic acids wherein

- arylis as defined hereinbefore, with the hydrogen group of the COOH moiety
removed. Among the preferred aroyl groups is benzoyl. |




ni trogen. Such heteroaromatic rings include, for exanplepqpxfdndeziony! .

i soxazolyl, isothiazolyl, and pyrazolyl. Among the preferred

het er oar o i 4 pgs are pyridinyl, pyrazinyl, pyrimdiny i lyl,
oxazol yl , r{gﬁgﬁ?iﬁlj}gzol yl. These heterparomatic rings whi cﬂrgT(é)ltr%’éftalzxtqﬁt e R4
are connected via a ring carbon atomto the amde group to formthe am des
of formula |I. The ring carbon atom of the heteroaromatic ring which is
connected via the am de |inkage to formthe conpound of fornmula | cannot
cont ai n anPosYiShridgie toukdOfdhthtie feabdorisS thRvat Bisd s ttidodl @eupy such as
nmono-substituted five-nenbered heteroaromatic ring, the preferred rings
are those whiteHessmeeriliaadnd of Bgeexy grours way berpraticirdent canyertinatonnect i ng

ring carbon et.eroatom adjacent to.the connecting ring carbon -
or adj acent ﬁg(ﬂgglz%ﬁ%lgér}grt&ﬁge@%%?c 54?@5‘ %rsélﬁ%dr}f‘eéﬁnf%@e-%nber ed

het er oar onat igydrdIPEEHIS ORI dr Bthdr Rbtedt St @Bnidel Buy dsbtir @7 Ofht

i m dazol yl, o‘gyazo_yl , and thi ad?g_zollﬁgélgﬁél?ng especi alylyS preferred. \Wen

t he het er oar eeryenigonailygs¢dionpriecting nbdpedidesidsrop alcohels whjch dae bei ng i s
connected by ring carhon to the am ne groyp shown, with one nitrogen
het er oat om bBY (ﬁﬁlyz o %ﬁ%et%sﬂeﬁtévec‘ﬁ’ﬁ%‘é’tq%ﬁg FREERr BFHTRIGHTS Fhe
preferred si xoapriaenador hed BBk tfiosk i Yhidhifd fidtes SAYE]
pyridinyl, pgrrbi m di nyl ?r pyrﬁ%l , pyrSi élgzi nyl, %Lﬁ'gn}tori gii nyL [ 0015] The
t er m " phar naemta lowet sikarsis ptyd bivecr siitansit, eslowsedkier dicaboxyticade. any sal t

with both ingrganic or. organi.c pharmagceut,j.cal ly acceptable acids such as
hydr ochl ori P&@W&Vﬂﬁ&@?ﬁiw gan ?F‘i‘i’%ﬁdée'?im% ERUPE 2E3Y. phosphori c

acid, citri éhh?&ﬂl&jes iqd H%Jlﬁeg,?ﬁr&eraw b £ciAblifes RSEUIHo :@egdeﬁd'éﬁ% hc acid,

tartaric acid,~ methanes Ic acl'd, para-toluene sultonic acid and the .
| i ke. The t earphor'lpWwer afieitt dcidsl Exampbegftaably@rides hiesanhgdhddes idededigsmany
pharmaceutical |y acceptahle base salt such as amne salts, trjal kyl am ne

salts and t HBOPqoREDOxlic #ridsyuch agagstip @nhydsidsebengoir maidraahpinide. sRA JIoWsE e

skilled int ri: ' . . Ni QuUe I WD 03/ 095438
PCT/ EPO3/ 038 @fgcﬁdd‘%gf ﬁéﬂﬁeag@idglggf%' gt rdggE g?ﬁ’g”%%?@%‘&? by the
conbi nat i on fofm&R3s e.%goknbhbmmhjb@mo@émfmﬁé ah8 eftlyl @ibtbrimate tdigei naf t er
referred to as -CHR3, is a polar group. The five- or six-menbered ring
may consi st Weferrd. Asuiehle sthenprotecting groap fonsiecholrarerfonexsmmialthet ed from

oxygen or S%t‘}éﬂyarép‘}m&f& ethéry Such%s 4§r|n)éfhg}%y— ?g-giﬂyérlogg—ZH—pyranyl ethers.

- Others are aroylmethylethers such as benzyl, benzhydryl or trityl ethers or o-lower
alkoxy lower alkyl ethers, for example, methoxymethy! or allylic ethers or alkyl
silylethers such as trimethylsilylether. |

[0012) The term “amino protecting group” designates any conventional amino
protecting group which can be cleaved to yield the free amino group. The
preferred protecting groups are the conventional amino protecting groups utilized

- in peptide synthesis. Especially preferred are those amino protecting groups which
are cleavable under mildly acidic conditions from about pH 2 to 3. Particularly
preferred amino protecting groups include t-butyl carbamate (BOC), benzyl

“carbamate (CBZ), and 9-flurorenylmethyl carbamate (FMOC).

[0013] The heteroaromatic ring defined by R* can be an unsubstifuted or mono-
substituted five- or six-membered heteroaromatic ring having from 1 to 3
heteroatoms selected from the group consisting of oxygen, nitrogen, or sulfur and

- connected by a ring carbon fo the amine of the amide group shown. The




contains a heteroatom all of the carbon atons in the rip ﬁdMJbr

saturated with hydrogen atons. If the heteroatomis S, en the atomis
optional | yygybhassdsuted wth an oxo group. If the five- or,§ix;oenhered
ring contains no heteroatons, one carfpon nmenber of the chain’i’s
substituted with one noiety sel ected fromthe group consisting of hydroxy,
oxo, hydr oxy ihBieffroBid Xy Edtidlfs a Ak itro g@ﬂﬁ&éﬁbatd?ﬁ'gd jaReElANY cRhe@g carbon
menber. of the chain is disubstituted w one hydroxy and one |owdr alkyl
or is di substinggerbdn widrh, dndliDgresent, %mﬁhénhmronbmlcxnbem}ﬁemeﬁyganmgss i ncl ude

t etrahydro-f t d dro-t

Lot 1 ahydr o-| SEEgy P SHLBHORO T el ik, Y o1 63 ATy PSRk hoxy -
| oal kyl al hal o-

Cycl oal kyl o, “SHIPRKL RO SR é@dﬁf?%ﬁ%?#%ﬁiﬁ%%ﬁ% PEOREAT one

enbodi ment opytidieyli maanmybpynmaimﬁplﬂmgmgmmjzdly%and ﬂldmlﬂymhaagen hal o, or
perfluoro-lower alkyl: R2 is halo or |ower alkyl sulfonyl; R3 is as

def i ned abové@temr%aﬂéﬁmﬁﬁ OBt sanstits Toramserncstagers ¢ Ueg eaThen gomdp
si x- menber ed Qg'@g%g fk A8 &QPEG %fialbyla&n “c%:bco%ral?&? offi@m to the
am ne group S ve- or SI X-Teno roar omati Cc ring

cont ai ns fromta:o@:rou&tﬂaekgrwmpmosﬁémtmtﬂa@ﬁﬁuewké l’to @rmthé r ogen, Wi th
one heteroatom being nitrogen which is adjacent to t connecting ring

carbon at om CHBRUNASH SomyRa FanneEePIiA ansombsiimEntc I | ng bei ng
nono-substituted at a position on a ring carbon atom other than adjacent to
said connecting carbon atomw th a substituent selected fromthe group
consi sti nqo@i] WRweR” Rlas\tinsubsBnREd & Ko subb@utad MdmBmb&¥ano,
perfluoro-1ower alkyl, am dooxinme, or O (CH2),,-OR7, or -k%2)r,-COR7; .
or --- -----heteroaromatic ring, e potfereigs araNDOFSWOBEABBARCTHIEPDS/ 03844 11 0
R4 is Il s

]%t&lygom adjacent {o the connecting ring carbon and a second heteroatom
adjacent to the connecting ring carbon or adjacent to said first heteroatom. The
preferred five-membered heteroaromatic rings contain 2 or 3 heteroatoms with
- thiazoly], imidazolyl, oxazolyl, and thiadiazolyl being especially preferred. When
the heteroaromatic ring is a six-membered heteroaromatic, the ring is connected by
a ring carbon fo the amine group shown, with one nitrogen heteroatom being
adjacent to the connecting ring carbon atom. The preferred six-membered
- heteroaromatic rings include, for example, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, and triazinyl.
S
[0015] The term “pharmaceutically acceptable salts” as used herein include any salt
with both inorganic or organic pharmaceutically acceptable acids such as
hydrochlonc acid, hydrobromic acid, nitric acid, sulfuric acid, phosphor:c acid,
citric acid, formic acid, maleic acid, acetic acid, succinic acid, tartaric acid,
methanesulfonic acid, para-toluene sulfonic acid and the like. The term
“pharmaceutically acceptable salts™ also includes any pharmaceutically acceptable
base salt such as amine salts, trialkyl amine salts and the like. Such salts can be

formed quite readily by those skilled in the art using standard techniques.




nis 0, 1, 2, 3 or 4, and R6 is lower alkyl; and R7 is hygpgss: gl ower
al kyl;  or a pharmaceutically acceptable salt thereof [0018] In other
preferredywyhosisgrnts of conpound I-A R4 is -CONHR6 and R3 is one of:
a) a chain of 3 carbon atoms and one ggygen atom b) a chal /B4 4rbon
atonms and one sulfur atom c) a chain of 4 carbon atons, d) a chain of 4
carbon  atioiFs] e fARE oORY HRGnAQIRin ggoxﬁleﬁ'%g'tﬁb &%b%ﬁf%%?@%( and one
sul fur atom or f) a chain of 5 carbon atons. e groups - may
optional | y berbaratherR’ is alisthied i, ddramfee fifaesd ahoven<RYQd 9polangmiup) | ot her

preferred eniﬁcl)d' ment s. of %lgnlpgund |-A, R4 is_an unsubstituted thiazoyl and
R3 is one of? eai}veéoéﬁ%“we c18d g ERay COpgsolalPaEion sy toMamPND) a chain
of 3 carbon @4aus.aNdiRng t hﬁ)’p "y on-atons, d) a .
chain of 4 car bonoato;ns anﬁ@jﬁgfﬁgﬁ%@fggﬁ&g@ olg]th%e N EY n&g}f’e?%{]c bon at ons

and one sul domtaizt mhaterontoks), al of kisd dartadn fomathe riaf Wk be T@rAdOMEs - CH<R3
may optionally be further substituted as defined above. [0020] In a

further prefgidiegnainey Finhetapatemip Suthen thes atRm is sptwnallysubsitutedit ed or

nmono-substi tyie LAY B is one.of .. a) a chain.of 3 .carbon atons
and one oxygeng[}atB %‘?T%%lg? gftgﬁg%vgs%fs%%gg}bg o %ﬁo&ﬁ&%&ﬁ&o&%ﬁgﬂf’?ﬂﬁrr°n§t om c)
~a chain of 4artearbenbatcdis ciein 18 sthiRitite@{vith a8 HtAEy 341641Bd ABS 8RNy gen
atom e) a.chain of 4 carbon atons and one sulfur"atom or f) a chain of 5
car bon at onsoRgHEngRIGHExY, @Hs Redieryinape, roethotymbw, halpt methosybedi t ut ed as
defined above, 20 October 2006 3/.09543 CT/ EP03/ 03544 12 021] In
yet further a%?%?% Pt &t c@ﬁ%%%ﬂ?r\slc\%% %ﬂﬂ)ﬁdgﬂgﬁmﬁ,méﬂ%@fﬁy iaﬁlgt ed
pyridinyl angeRRvirugner &f didbstumtdaai Hilogerﬁayu'egﬁvél%-ﬁ%b%% oxygen
atom b) a chain of 3 carbon atons and one sulfur atom c) a chain of 4
car bon at ongingg jncindegetzahydof fudans atetralny dao-@ysna netrarydrosthyapgrenat boxo-e) a chain

of 4 carbon _at . one sul fur at or.f) a chaipn of 5 carbon atons.
The groups I%%O%&IOWOEQPTWCIB@%T]?Wé?xys% 15 B¥thxydef i ned above.

[0022] I n aRotibfiR! 8aesanhEicE gj]%n g RhLE: | jon relates to
conpounds o? f%&yrrm}?l ,ﬁ%%efg(i@gﬁ) aﬁg-]el%oISE re ?%géel%%ﬂﬁgl\é’n th%/ hydr ogen, hal o
such as chl eydpalkplsydfnldubihdekosiealkgbkyl such as trifluoronmethyl, or |ower

al kyl sul fonyl such as

[0017] In accordance with one embodiment of the invention, called compound I-A,
R! is hydrogen, halo, or perfluoro-lower alkyl;
R? is halo or lower alkyl sulfonyl; |
R? is as defined above;

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

. comiecting ﬁng carbon atom; said mono-substituted heteroaromatic ring being
mono-substituted at a position on a ring carbon atom other than adjacent to said
connecting carbon atom with a substituent selected from the group consisting of
lower alkyl, lower alkoxy, halo, nitro, cyano, perfluoro-lower alkyl, amidooxime,

or
O

|

~(CHp)-OR7, or ~(CH-C-ORT; or




met hyl sul fonyl; R3 is an unbranched al kyl chain of 4-5 capbRpuatsjgs or an
unbranched heteroallcyl chain of 3-4 carbon atons plus one oxygen or sulfur
atom  wheweiioéhiss chain, in conbination with the carbon g ;,(;3,,0&834 bonded
to, forns a five- or six-nenbered ring, and (1) when the chain contains no
het er oat ons, one carbon nenber of the chain is substituted with one noiety
sel ected fromthe group consisting of hydroxy, oxo, hydroxyim no,

met hoxyi mi no, hal o such as fluoro, nmethoxy, and acetoxy; or one carbon
menber of the chain is disubstituted with one hydroxy and one | ower al kyl
such as nethyl or is diubstitutedi{jw th halogen such as fluoro; (2) when
the chain contains an O hgRtgroato jagehain is unsubstituted; and (3)
‘when the chain contains an S heteroatom the chain is unsubstituted or the
S heteroatom nenber of the chain is substituted by an oxo group; R4 is

- -C(ONHR6 or an unsubstituted or nono-substituted five- or six- nenbered
‘het er oar omat inGs 0i NQ, 8epnesijed by a ring carbon atomto the amne group
shown, which five- or six-nepbered heteroaromatic ring contains from1l or

2 het er oat on®’ deloaier alyk pohRS in ydrogendrbiwaralloh, with one het er oat om bei ng

nitrogen which is adjace to t connecti.ng ring carbon atom said nono-
substi t uted ﬂ%?@ﬁ%%?@?&ivﬁcﬁgg@gisﬁg%%-substi tuted at a position on a
ring carbon atom other than adjacent to said connecting carbon atomwi th a
substituent selected fromthe group consisting of |ower alkyl such as

enthyl, h r 7 AAmadooxh e o~ EEHR2) , OR7
or (G WO et oy B P o AR PRI T v
hydrogen or byt apd duin Glrdurion 20ueabaE 0RA08 atoHOLY B cAinY Iarbon
-PCTI EPO3/ 03844 13 nethyl; * denotes a carbon atomthat is asymmetric in

al | or npst #Pmsiaad ool awen.¢f afcbaimel4 carbos atamspihe plaie of # cabby

acceptabl e sglt thereof [002 Pref er.abl.y, and R -, are ch
independentl%nﬁ§3?§8%%?x 8?8%%%8@3§§m8ﬁﬁéﬁﬁ5%ﬂ6§PFFﬂ8689FB@ﬁﬁﬂ%?le such as
trifluoronet ) chaloflsuafionatdids. Theldk@s!-CEMRP nd§ opliBhdIN editagy! . More
preferably, Rl is hydrogen, halo such™as chloro, or péerfluoro-I|ower alKkyl
such as tri fubsiistedias@efmedralboRe i s hal o such as chloro, or |ower alKkyl

sul fonyl such as nethyl sul fonyl. [0024] Preferred five- or six-nenbered
rings forned by the conbination of R3 and the carbon atomR3 is attached
to are tetrahydrofuranyl such as tetrahydrofuran-2-

{0019] In still other preferred embodiments of compound I-A, R* is an unsubstituted
thiazoyl and R is one of: a) a chain of 3 carbon atoms and one oxygen atom, b) a
- chain of 3 carbon atoms and one sulfur atom, ¢) a chain of 4 carbon atoms, d) a
chain of 4 carbon atoms and one oxygen atom, e) a chain of 4 carbon atoms and
- one sulfur atom, or f) a chain of 5 carbon atoms. The groups ~-CH<R® may
optionally be further substituted as defined above.

[0020] In a further preferred embodiments of compound I-A, R? is an unsubstituted or
" mono-substituted pyrazinyl and R? is one of: a) a chain of 3 carbon atoms and one
oxygen atom, b) a chain of 3 carbon atoms and one sulfur atom, ¢) a chain of 4
carbon atoms, d):a chain of 4 carbon atoms and one oxygen atom, €) a chain of 4
carbon atoms and one sulfur atom, or £} a chain of 5 carbon atoms. The groups

-_CH<R3 may optionally be further substituted as defined above.




yl and tetrahydrofiuan-3-yl, tetrahydropyranyl such as tg&tﬁﬁ%ggﬂﬁ%ran 2-yl
and tetrahydropyran-3-yl, tetrahydro t hi opyranyl such aSs

t er ahydr o-Bip9pddsa- 3(R) -yl and 1- oxo- hexahydro-1 X4- thlopgéﬁ{hB&fQ yl, and
cycl oal kyl such as cycl opentyl, 2-hydsoxy-cycl opentyl, S84

. 3- hydroxy-cycl opentyl, 4- hydroxy cycl opentyl, 2-oxo- cyclopentyl

- 3- | yoNde)
3 hydr oxyi oo t‘yctopem R e T P
cycl opentyl , p@nmzmmt isrmie 0 Gl) @RBEAK Y 3 cArboR bReuyind dhe-okysdnai@nt Mla 2-

quorocycIopent - met hoxy- cyclopentyl 3-acet oxy-cycl opentyl,
2, 2-di fluoro® @éxﬂ |atorss andepre syiopa t@@epbqadmtfflcarbonatoms da

3- hydr oxy- 3- i Qs)éﬁl refera iment, R4 is an .
unsubst i t ut egﬁgﬁdr%no sogl%scg&%ql}d%l géemﬁ? P’Fb%tlrzg ?%%?%%tlc ring
connect ed byoaesmmmﬁp@rf)atmwsbﬁ@onamﬂsemgl%ﬂ §f(§P1‘@R3 ch five- or

si x-menbered heteroaromatic ring contains | heteroatom; sel ected from-

sul fur and nioPHeRply bevipxtheronestivaed nodafaedbbovey  nitrogen which is adj acent
to the connecting ring carbon atom said nono- substituted heteroaromatic
ri ng being nono- substituted at a position on a ring carbon atom other than

adj acent t@@@ ]g nectl carpon atomw th a substituent selected from
t he group ARRGepPrefesRle el&PR@‘Flen% therprasenidavpstion mlafes to srapouwads chl or o

2006 VG 03/ GORTBA MU oA BkaRlend 0 Brabith SWhssePIaR . ra 1 <

a group - C( OpedfiR6ro-loker ettcmdaahmntﬂawfnetnjdkw Io%ﬁﬂk?ﬁsu@lﬁh%ch $0026] Most
preferred flve- or si x-nenbered heteroaromatic rings R4 are thiazolyl,
such as t hazBwethy: Wﬂfonﬂykaﬁ%ylﬂbf@abw Edkylp}lalanfﬁ—icqrbon@nmspyan di nyl , such

as pyridin- rrenber het er oar o I ngs may
optional ly b&enﬁﬁlrr%crlt%&ﬁe%%aﬂgu‘f@gﬂ 8«{9§,§ ﬁﬂjé’ S 8¢ PRECR &F B’gj?.t“é 05% ot her
than adj acenivhéreir the chﬁﬁﬁﬂ%ﬁﬁlbﬁﬁn@ﬁl%@tﬁﬂh@ézﬁﬂbﬂ%tbﬂl iRisHoRatd il eRns $e! ect ed

fromthe group consisting of lower alkyl such as methyl, halo such as

chl oro and bE¥m®r sgcy@nmberadrm@madr@) whgmz)chamanm no(tfétmanem ©neR7,

wh h | | h hyl .
(00091 1 n e mEpRPet T RGP EHed Wi a8 My seered Fomhe R such
as nethyl  ogoneRtih} H%ﬁh&%ﬁo,@fy@dxyﬁfﬁﬁg, ﬁéthbﬁ)ﬁ]t_du&tg QIR bs fiuoro,

- methoxy, and acetoxy; or one carbon member of the chain is disubstituted with

one hydroxy and one lower alkyl such as methyl or is disubstituted with halogen
such as fluoro; (2) when the chain contains an O heteroatom, the chain is
wsubstituted; and (3) when the chztin contains an S heteroatom, the chamm is
unsubstituted or the S heteroatom member of the chain is substituted by an oxo

- group; R* is ~C(O)NHR® or an unsubstituted or mono-substituted five- or six-
membered heteroaromatic ring connected by a ring carbon atom to the amine
group shown, which five- or six-membered heteroaromatic ring contains from 1 or
2 heteroatoms selected from sulfur and nitrogen, with one heteroatom being
mitrogen which is adjacent to the connecting ring carbon atom; said mono-
substituted heteroaromatic ring being mono-substituted at a position on a ring
carbon atom other than adjacent to said connecting carbon atom with a substituent
selected from the group consisting of lower é]kyl such as emthyl, halo such as
chloro and bromo, cyano, amidooxime, or -(CHy),-OR” or (CH,),-C(O)OR’; nis
0 or 1; R® is lower alky! such as methyl; R’ is hydrogen or lower alkyl such as




[0028] In another preferable enbodinent, R6 is |ower alky},.sHch met hyl .
[ 00291 I n another preferable enbodinent, R7 is hydrogen or Iovver al'kyl such
as et hylyol99293s | n another preferable enbodinent, nis £0031]
Pref er abl e corrpounds in accordance with the present |nevntP(6rﬁEPe9?’838 bl ect ed
fromthe group consisting of

L. [ 2- (3. 4-Di g0 BRAAN il ek NS s 2 BLEBHRY1 1 -3+ methy -

urea,

- 1-[2-(3, 4- D ¢bmpownds g fydmulF, 022 Piath@x¥utfchny aRePla¥lekaRERRINY! | - 3- met hyl -
ur ea,

1-[2- (3, 4-Di chl oro-phenyl ) - 3- (2- oxo-cycl opentyl ) - propi onyl ] - 3-net hyl - urea,
20 Cctober 2006 WD 03/095438 PCT/ EP03/ 03844 15

L 12-(3 4ol LRRIG I ha e G SR LU S PR ) A QRO el et ! -

ur ea,

1-[2- (3, 4- Di phHR6R-PRRAY rs%cﬁésﬁifﬁme&ﬁétﬁ eaf%lmgergl]k?lpéu%ﬂﬁ]sué? iﬁet hyl - urea,

1-[2-(3, 4-Di chl oro- phenyl ) - -(tetrahydro yran- 2 propi on 3- et hyl
urea, 1-[2- (memstuh‘fnaﬁuMmWfannﬁ)ls Bydroetr, ahlpdmch gyehdoro, or
r n

-2-yl)-propionyl

2-(3, 4- Di chl Brr® %ﬁ?é’ﬁw 31%?1(5515@ Asifiyoremethdnand B is hrlorsyelagorhlomoy pr.

propi onam dejower alky] sulfonyl such % met tsulfo

2- (4- Met hanesul f onyl - phenyl ) - tyrahy%%o furan-2(R)-yl)-Nthiazol -2-yl-
pr opi onami de,

2- (3, 4-Di chl oro- phenyl ) - 3-(2-hydroxy-cycl opentyl)-N-thiazol -2-yl -

pr opi onami

"3-(2- Hydr & ‘ﬂ?ﬂ%ﬁ’f@ﬁ%ﬁy’%w sixcmemberrd pagtfarmRg by ircoybinaion ot & anld 2-yl -

opi onam.d
g 4-Di ch?%l?gargﬂ%ﬁ?mR i aga%lyg t%ierc tg%aehm yqfﬁlmﬁyltsllﬁlf%%so etrﬁhydf pr op| onam de,
4- Met hanedubd mgahydzbﬁnm- -yB téﬂ@ﬂ:m@mbmmhwte)mh#drbpﬁmﬁ:ﬂaw

(

(

opi onam de,

(3, 4-Di ch|f6F%ﬁY6PF§WWy3~3L tsehydip dRipprspeyIoweR ey tepabilionhiopsran Ayl
and 1-oxo-hexahydro-1A*thiopyran-3(R)-yl, and cycloalkyl such as cyclopentyl,

pr
2-
2-
pr
2-

2-hydroxy-cyclopentyl, 3-hydroxy-cyclopentyl, 4-hydroxy-cyclopentyl, 2-oxo-

- cyclopentyl, 3-oxo-cyclopentyl, 4-oxo-cyclopentyl, 2-hydroxyimino-cyclopentyl,
3-hydroxyimino-cyclopentyl, 4-hydroxyimino-cyclopentyl, 2-methoxyimino-
cyclopentyl, 3-methoxyimino-cyclopentyl, 4-methoxyimino-cyclopentyl, 2-
fluorocyclopentyl, 3-methoxy—cyclépentyl, 3-acetoxy-cyclopentyl, 2,2-difluoro-
cyclopentyl, 3,3-difluoro-cyclopentyl, 3-hydroxy-3-methyl-cyclopentyl.

'
s

[0025] In 2 preferable embodiment, R* is an unsubstituted or mono-substituted five-
- or six-membered heteroaromatic ring connected by a ring carbon atom to the
- amine group shown, which five- or six-membered heteroaromatic ring contains 1
or 2 heteroatoms selected from sulfur and nitrogen, with one heteroatom being
nitrogen which is adjacent to the connecting ring carbon atom; said mono-
substituted heteroaromatic ring being mono-substituted at a position on a ring
carbon atom other than adjacent to said connecting carbon atom with a substituent
s.elected from the group consisting of lower alkyl, such as methyl, halo, such as
chloro or bromo, cyano, amidooxime, -(CHy)p-OR” or (CHa),-C(O)OR”. In




pr opi onam de,
3-(3-Hydroxy-cycl opentyl)-2-(4- nmet hanesul f onyl - phenyl ) - ?r(])icg)ggﬁz-og?yl
propi onam @, 03/095438 s
2-(3,4-Dichlor o-})henyl ) - 3- (3- met hoxy- gycl opentyl ) -N-thi azof‘-:"i(-Ei’/‘Pf"”“
propi onam de, _
3- E 2- (3, 4- di chbaiepprhemit kmBodithag0lis 2 pddup APOIRMRY, vaidih RS eyelepent vl
ester,
2-( 3, 4- Di chl cligd pidwragld)eti3yl( 3- oxo- cycl opent yl ) - N-t hi azol - 2-yl - pr opi onami de, ,
20 COct ober 2006 WO 03/095438 PCT/ EPO3/ 03844 16
2- (4- Met-hanesul f onyl - phenyl ) - 3- ( 3- oxo-cycl opentyl )-N-thi azol - 2-yl -
propi onanmi de, _
gr E, gz g;\ g'mf? Qig%pu@a@ﬁxfe}mé 8- & SRLENHEEdARERE M bhafk LhEATVke idolyl,

I )
2- (3, 4- Di chl cuch ghbasdl-P-18; ifyBaziydy suchiaspyazioy?ylopahpyiding such ag pyridiny | -
pr opi onam de, ) ) .. ]
2- (3, 4- Di chl r- DheTd §ves-oF S e mERip Reteasrastiv dnes Way quioRpIl A - 2- yi -
pr opi onam de _ . - - sacent to th
2- (3, 4- Di chl STESpTERITa 5t BOSIOR PR &5PE SZ0R &Bhe Y IRP PRPST O B2y -
pr opi-onam de comnecting carbon atomn with a substituent selected from the group consisting of
2-(3,4-Di chl gro- phenyl )h 3-(3,3-diflugro-cycl opentyl)-Nthiazol -2-yl -
pr opi onani de lower alkyl such as methyl, halo such as chloro and bromo, cyano, amidooxime,
e e CHERY ' ahia (S, [RNORO, UG B w5 ¥ ok 1 Mol 36 B or
2(R)-(3,4-D m&ragcypmhﬁlshéﬂlﬂl etrahydro- pyran-2-yl)-NtMazol - 2-yl -
pr opi onam de,
2- (4- Met hanesul fonyl - phenyl ) - 3- (t et r ahydr o- pyran- 2-yl ) - N-t hi azol - 2-yl -
pr opi onami . 5.
2- (4- Net oG appther prefrRl Pohedimprt Fndwidrossn logier alphFER 35 FERD2- y1 ) - v
thi azol e- 2-ylor pEPROQNBHEALLY] such as trifluoromethyl.
6-[2- (4- Met hyl sul fonyl -3-tr1fluoronethyl -phenyl)-3-(tetrahydro-pyran-2-yl)-
propi onyl am no]-nicotinic acid nethyl ester,

[0028] In another preferable embodiment, R® is lower alkyl, such as methyl.

[0029] In another preferable embodiment, R” is hydrogen or lower alkyl such as
methyl.

[0030] In another preferable embodiment, nis 0 or 1.

[0031] Preferable compounds in accordance with the present inevntion are selected

from the group consisting of:
1-[2-(3,4-Dichloro-phenyl)-3-(tetrahydro-furan-2-yi)-propionyl]-3-methyl-
urea,

1-[2-(3,4-Dichloro-phenyl)-3-(2-hydroxy-cyclopentyl)-propionylj-3-methyl-

urea,

1-[2-(3,4-Dichloro-phenyl)-3-(2-oxo-cyclopentyl)-propionyl]-3-methyl-urea,




6-[2- (4-Met hyl sul fonyl -3-trifluoronethyl-phenyl)-3-(tetrafydiBePoagn-2-yl)-
pr opi onyl am no] -ni cotinic acid,

N- (5- Hydr oypyshbiks pyridi n-2-yl)-2-(4-net hyl sul fonyl -3-tri or anet hyl -
phenyl ) - 3- (tetrahydro- pyran-2-yl)-progionar ai de, SRR
2(R) - (3- Chl or 0- 4- et hanesul f onyl - phenyf) -N-(5-chloro-pyridin-2-yl)-3-(4-

0 O e e S R A

0x0- cycl ohexyiga;, pr opi onani i de,
2(R) - (3- Chl or 0- 4- net hanesul f onyl - phenyl ) - N- (5- chl or o- pyri.di n-2-yl)-3-(4-

hyd i m no- ) L i 14183 vo- —proni 3. R

2UR) 5 Gl or o 4 P R Py T P Beep o T B B Wy -
N ( 5- net hyl - i dirp-2-yhs ' ' .

> (3- Chl of o- 4 et Haea PBRE P BIRATH Eretmorosnyran 29 Por (el PRS- f ur an-
2(R)-yl) - propteanam de, 2-(4-Methanesul fonyl -3 .
-trifluoronethyl-phenyl)-N pyrazin-2-yl-3- (tetrahydro-furan-2

(R) -yl)-propi onanirsles np : . . S N A _
2- (3- Chl or o- 4- net tgaﬁes u? ac?r?f/ fo;%deﬁ%ﬁn)yl)l@ 85‘?’%}3 idf\ci Eyrﬁz’oyn( F@P%"é‘#}&r o-furan-

" 3-yl ) - propi onsthyllerea,

2(R) - (3-Chl oro- 4- et hanesul f onyl - phenyl ) - 3- (2- oxo-cycl opentyl ) - N-

pyr azi n- 2-yl - pr op{Haamickiero-phenyl)-3- tetrahlyd:ro—furan-2- 2-N-thiazol~2-y1-
2(R) - (3- Chl or o- 4- net hanesul Tonyl - phenyl') - 3- (2- hydr oxy-cycl opentyl ) - N

pyrazi n- 2- y| Pispispaoaderi de, ‘

2(R) - (3- Chl or 0- 4- met hanesul f onyl - phenyl ) - 3- ( 3- hydr oxy- cycl opentyl ) - N-
pyr azi n- 2- yl - pr dp{eNatiadesulfonyl-phenyl)-3-(tetrahydro-furan-2(R)-y)-N-thiazol-2-yl-

2- (3-Cnhl oro- 4- net hanesul f onyl - phenyl ) - 3- ( 3- oxo- cycl opentyl ) - N- pyr azi n- 2-
yl - pr opi onanP@gionamide,

2(R) - (3- Chl or o- 4- et hanesul f onyl - phenyl ) - 3- ( 3- oxo- cycl opentyl ) - N-

pyr azi n- 2- yl - pr ce(Zh&Nthdero-phenyl)-3-(2-hydroxy-cyclopentyl)-N-thiazol-2-yl-

2(R) - (3-Chl or 0- 4- et hanesul f onyl - phenyl ) - 3- ((S) - 3- oxo-cycl opentyl ) -N-
pyrazi n- 2- y| P'SPEB m de,

3-(2-Hydroxy-cyclopentyl}-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-
propionamide,
2-(3,4-Dichloro-phenyl)-3-(2-oxo-cyclopentyl}-N-thiazol-2-yl-propionamide,
2-(4-Methanesnlfonyl-phenyl)-3-(2-oxo-cyclopentyl)-N-thiazol-2-yi- -
propionamide,
2~(3,4-Dichloro-pheny!)-3-(3-hydroxy-cyclopentyl)-N-thiazol-2-yl-
propionamide,
3-(3-Hydroxy-cyclopentyl)-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-y1-
propionamide,
2-(3,4-Dichloro-phenyl)-3-(3-methoxy-cyclopentyl)-N-thiazol-2-yi-
propionamide,
3-[2-(3,4-dichloro-phenyl)-2-(thiazol-2-ylcarbamoyl)-ethyl]-cyclopentyl

gster,

2-(3,4-Dichloro-phenyl)-3-(3-oxo-~cyclopentyl)-N-thiazol-2-yl-propionamide,




2(R) - (3-Cnl oro- 4- et hanesul f onyl - phenyl ) - 3- ((R) - 3- 0x0- cy g} eReREY2006N

pyrazi n- 2-yl - propi onam de,

N-(5-Bro Y564 2-yl) - 2- (3-chl or o- 4- met hanesul f onyl - 3- 0X0-
cycl open{nﬁ? pr of)l onam de, 20 Cctober ;2006 WO 03/095438 %@yﬂj/gé’ﬁgfggsdéBM 18
2- (3- Cnhl or o- 4- et hanesul f onyl - phenyl ) - 3- (2- hydr oxyi m no-cycl opentyl)-N-

pyrazi n-2-yl - propji ! .

2- (3- Chl or o- 4- ma?h@ﬁesul i%sﬁyfm% 13"?’égzofp'r?é’?]l%ml?#qﬁ@a@%%gbent yl)- N
pyrazin-2-yl -prbpiphﬂﬁm&j de,

2- (3-Cnhl or o- 4- nmet hanesul f onyl - phenyl ) - 3- ( 3- hydr oxyi nuno- cycl opentyl ) - N

pyrazin-2-yl - proQL (ggg) h . _
N- ( 5- Br ono- pyr azi n(gﬁ yl) IOFSGI?FQI?(’) ﬂ}fom yCIO gisltgpfony?z 1f%e}ﬁyl) 3-(3-

hydr oxyi m no prypnbnqmmltyl ) - pr opi onam de,

2- ( 3- Chl or o- 4- net hanesul f onyl - phenyl ) - 3- ( 3- et hoxyi m no-cycl opentyl)-N
pyrazin-2-yl - promemamaﬂmm henyl)-3-(3-hydro - -

N- ( 5- Br ono- pyr azi n( 2-y1) - {)3 gh) or(o jﬂff n%%lﬁnﬁ%g%ﬁl?pgﬁtﬁ) %k@%ﬁl)z %1 (3-
met hoxyi m noPegmprameigey| ) - pr opi onani de,

2- ( 3- Chl or 0- 4- net hanesul f onyl - phenyl ) - 3- ( 3- hydr oxy- 3- net hyl

cycl opentyl ) - N- pg+(3z-DicRloyd-pixngpi B (Bamieti®xyimino-cyclopentyl)-N- t}:uazol 2—y1—

2- (4- Met hanesul fonyl -3-trifl uoronet hyl - phenyl ) - N- pyrazi n- 2-yl -

(t et r ahydr o- BYRRAMRAIFE:) - pr opi onani de,

2- ( 3- Chl or o- 4- net hanesul f onyl - phenyl ) - N- pyrazi n- 2-yl - 3- (t et r ahydr o- pyr an-
4-yl) - propi onani 84¢3,4-Dichloro-phenyl)-3-(2,2-difluoro-cyclopentyl)-N-thiazol-2-yl-

N- ( 5- Br ono- pyr azi n- 2-yl ) - 2- (3- chl or o- 4- met hanesul f onyl - phenyl ) - 3-

(t et rahydr o- BSAPAMREYO%) - pr opi onani de,

2- (3-Cnhl oro-4-net hanesulfonyl phe é’) N-(5-cyano- p¥ra2| n- ) - 3-

( tetr ahydr 0- pyr a%‘ 31’4S/IPI): —-dlﬂ'llO[O—-CYCIOpCIl N ﬂuazol—z-yl-

2- (3- Chl oro- ul fonyl - phenyl ) - N-[5- (N-hydr oxycar bam mi doyl ) -
pyrazi n- 2-yl mﬁq{g&?&;hydro pyr an-4-yl) - propi onam de

2- (3- Chl f =N 2-¥ tetrahydro 20
0c§ ober 8686 T A BN Bhenfiy 4K tgahydr%yﬂy?azﬁ-n—yl) hiaza —ZE-zyr T

propionamide,

2(R)-(3,4-Dichloro-phenyl)-3-(tetrahydro-pyran-2-yl)-N-thiazol-2-y1-

propionamide,
2-(4-Methanesulfonyl-phenyl)-3-(tetrahydro-pyran-2-yl)-N-thiazol-2-yl-
propionamide,
2-(4-Methylsulfonyl-3-trifluoromethyl-phenyl)-3-(tetrahydro-pyran-2-y1)-N-
thiazole-2-yl-propionamide,
6-[2-(4-Methylsulfonyl-3-trifluoromethyl-phenyl)-3-(tetrahydro-pyran-2-yl)-
propionylamino]-nicotinic acid methyl ester,
6-[2-(4-Methylsulfonyl-3-trifluoromethyl-phenyl)-3-(tetrahydro-pyran-2-yl)-
propionylamino]-nicotinic acid,
N-(5-Hydroxymethyl-pyridin-2-y1)-2-(4-methylsulfonyl-3-triflucromethyl-
phenyl)-3-(tetrabydro-pyran-2-yl)-propionarmide,

2(R)-(3-Chloro-4-methanesul fonyl-phenyl)-N-(5-chloro-pyridin-2-y1)-3-(4-

oxo-cyclohexyl)-propionarmide,




WD 03/ 095433 PCT/ EP03/ 03844 19 | 29 Ogtober 2005
2- (3- Chl or o- 4- et hanesul f onyl - phenyl ) - 3- (4- oxo- cycl ohexyl') - N-pyrazi n- 2-

» , ) 3 |
KI— ( Er g%?r@?ﬁ?%?*ﬁ*f 2- ylj) - 2- (3-chl or o- 4z et hanesul f onyl - pheRyTFEENEH ox 0-
cycl ohexyl ) - propi onam de,
N Py SR AR R R 9 A AE5 RS S AR E Y bl (-
2(R) -zlsl- mhgorﬁomprog?gﬁ):ﬁmgieoﬁmﬁdephenyl ) - N- (5- chl or o- pyr azi n-2-yl ) - 3- (4-
oxo- cycl ohexyl ) - : :
2(R) - ( 3|— Chhl or f’) 4ﬂﬁtgiﬁg%wéi%mmBMMyﬂpﬁn9ﬁm-%Miof&%ﬁﬁﬁﬁ.azﬂ)‘-éf-@: 3-(4-
(2)?% cz/g ?:hleél%ﬂdwgmgmﬁ@dhﬁx&ﬁyﬂmmhmyﬂd%— N- ( 5- chl or o- pyrazi n-2-yl ) - 3- (4-
hydr oxy- cycl ohexyl ) - pr opi onam de, o ‘
2- (3- Chl or o 4- MeRRABCHIbmAhncitassthfonifibn{iy e @) BB h@BEAA) -
| m g-zEpérzrbypﬁggﬁ%t%gﬁg]mdei%%@-@mm@m&dmt hanesul f onyl - phenyl ) - 3- (4-
hydr oxyi m no- cycl ohexyl ) - pr opi onam de,
rl\ll- ((j 5- Br ono- pyr aﬁﬁfﬁ&dﬁ#@gﬁ:%ﬁ;ﬁ%ﬂ@e eyl YNt Hanas 2l anitttrabh@oyigan3- (4-

No= - ,
2¥R; f’?é'. g‘hl o?@ézpfl)oﬁ%i%?ﬁé‘%ﬁfﬁgny| -phenyl ) - N- (5- chl or o- pyr azi n- 2-yl ) - 3- (4-
hyd i m no-cycl ohexyl ) - pr opi onam de,
ﬁg (Rio?gl ﬁh: or 0}142-'_&?%4?&@@' Wlfoﬁg?iﬁnaﬁﬁiéﬁwm j sthgl-phenpl) N pyrpzin-2yl-8y cl ohexyl ) -
- n‘e - - -
2- (3- chl o?/o-Q%‘@ﬁ%ﬁ%%%ﬂj@ﬁ?@-%ﬂ%ﬁ?ﬁ“%ﬁz (4- met hoxyi mi no- cycl ohexyl ) - N-
i n-2-yl - prapj.onam de, .

' RR’ E gz :3? 0 m)}/ py Pa%qb-' %fﬁ'—sﬁ?@r@mlg}n&'ﬁh%bﬂ&mm%ﬁyﬁ=(Eﬂﬁféhxﬂf9>"-f@‘3{l-4-

met hoxyi m nosz. - propi onam de, and pharnmaceutically acceptable
O Y L oS- heibe Dy OB ORAT S5 08 Ber) ross 03644 20 [0032] More

preferabl e Conp%fﬁﬂ%}-bﬂlo%: 9&%&%gul¥gntyﬂpﬂgn%l)%-?f—%}qg-c;élgger}x%l)qﬁ— are

pyrazin-2-yl-propionamide,

2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(2-hydroxy-cyclopentyl)-N-
pyrazin-2-yl-propionamide,

2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-hydroxy-cyclopentyl)-N-

pyrazin-2-yl-propionamide,

2—(3-C_hloro—4-mcthanesulfonyl—phenyl)—3—(3—o;co—cyclopentyl)-N-pyrazin—2—

yl-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-cyclopenty!)-N-
pyrazin-2-yl-propionamide,

2(R)~(3-Chloro-4-methanesulfonyl-phenyl)-3-((S)-3-oxo-cyclopentyl)-N-

pyrazin-2-yl-propionamide,

2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-((R)-3-oxo-cyclopentyl)-N-

pyrazin-2-yi-propionamide,

N-(5-Bromo-pyrazin-2-yl)-2-(3 ~chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-
cyclopentyl)-propionamide,




. 2-(3-Chl oro- 4net ¥;

sel ected fromthe group consisting of 20 October2006

N- ('5- Bromo- pyr azi n-2-y1) - 2- (3- chl or o- 4- met hanesul f onyl - phenyl) - 3-

(t et rahydrwopghonsg- yl ) - propi onam de, JEP03/038.44

2- (3- Chl or 0- 4- net hanesul f onyl - phenyl) -+ (5- cyano- pyra2| n- 2- y”E e

(tetrahydro- pyran 4-yl ) - propi onam de,

2- (3- Chl or 0- 4- nebh@nEsldkd- Wéthe&@ﬁﬂﬂin}d‘-ﬁ)ﬁleﬁn?l @@Hﬂﬁ&e&xﬁ%%%ﬁwﬁy NL-

pyrazin-2-yl]-3-(tetrahydro-pyran-4-yl’)-pfopi onam de

2(R) - ( 3- Chi oiroraziveirpremenamds| - phenyl ) - 3- ( 3- hydr oxy- cycl opent yl ) - N-

pyrazi n-2-yl - propi onam de,

2(R) - (3- Chl or o- 42#(@iCianesdirietayesudfoanlypheng)-3320xethe ¥ HmaRediciptntH)-N-

pyrazi n-2-yl - propi on mde

2(R) - ( 3- Chi oP¥raAEY FRPORAMEERs | - phenyl ) - 3- ((R) - 3- oxo- cycl opent yl ) - N-

pyrazin-2-yl - propi onam de, N-(5-Brono-py

razin-2-yl)-2- (321£BH(31119E044 netheacrmdionylepiyhylpBe@yiydrBey{minoxgelopentyl)-N-

cycl opentyl) -

N- (5- Br ono- py @ﬁ-ﬁﬁ‘g{c}m%@e@m or o- 4net hanesul f onyl - phenyl ) - 3- ( 3-

hydr oxyi m no- cycl g(%ent yl) - propi onam de,
m%wﬁzwgrlzj(?’@htosoﬁmmfbmgasnifmhppmy@pﬁe@t yl)- N

N- ( 5- Br ono- pyt a

?‘ﬁﬁpc(nyl)c??%’roga@l%t hanesul f onyl - phenyl ) - 3- ( 3-
h
N (B By o Syfﬁz# ﬂf?h@ffvr L e B PR Suath RPN oxo-

pyrazi n- 2- yI ?

cycl ohexyl ) d

N- ( 5- Br ono- pyra2| n- -yI 1on (3 chl or o- 4- met hanesul f onyl - phenyl ) -3-(4
oxo0- cycl ohexyl) nam

2(R) - 13- Chl ot on A7 fegitind %%‘hfﬂ’yl)p%é%wj’fcliﬁ"(n%ethﬁﬂeﬁ‘fl@ﬂéw%@yﬂ 34351 ) - 3- (4
0x0- cycl ohexylethoRyiah ag@tyl ropiomamide - - ----- 20 Cctober 2006

03/ 095438 PCT/ EPO3/ 0384%l yprop

- 2(R)-(3-Chloro-4, @ X pYLAZi n-2-yl)-3-(4-
oxo- cycl ohexyl ) -bo plﬂgd%a%{gétﬁgﬁlelsul@m%hénfﬁ' Zg ?3 ﬂ%rrc%y 3 ﬁ{etﬁ‘yl |
cyclopentyl)-N-pyrazin-2-yl-propionamide,
2-(4-Methahesu1fony1—3-uiﬂuoromet]:lyl-phenyl)~N—pyrazin—2-y1—3-
(tetrahydro-pyran-2-yl)-propionamide,
2-(3-Chloro-4-metbanesulfonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydro-pyran-
4-yl)-propionamide, |
N—(S—Ilgromo-pyrazin—Z—yl)-z-(3-chloroA—methanesulfonyl-phenyl)-3—
(tetrahydro-pyran-4-yl)-propionamide,
2—(3-Chloro—4—methanesulfonyl—phenyl)—N—_(S~cyano-pyrazin—2—y1)-3-
(tetrahydro-pyran-4-yl)-propionamide,
2~(3-Chloro-~4~methanesulfonyl-phenyl)-N-[ 5-(N-hydroxycarbamimidoyl)-
pyrazin-2-yl}-3-(tetrahydro-pyran-4-yl)-propionamide,

2-(3-Chloro-4-methanesulfonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydro-

M




N- ( 5- Brono- pyrazi n-2-yl )-2-(3-chl oro- 4- met hanesul f onyl - phgtobeszdod-
hydr oxyi m no- cycl ohexyl ) - pr opi onam de,

N ( 5- Br OWDWBXIB}%;M?%Z‘ yl)-2(R) - (3-chl oro-4-net hanesul f onyl _}p&%%ls)oésgil“

hydr oxyi mi no-cycl ohexyl ) - pr opi onani de,
2(R) - (3- Chl or 0- 4- et hanesul f onyl - pheny]1) N (5-chl oro- pyrazi n-2-yl)-3-(4-

A1 Vhor cof - [ O3S REet PR AR eo R SRR RRAFE Cre”

present i nventipospiatamiddR) -
( 3- Chl or o- 4- net hanesul fonyl - phenyl ) - 3- ((R) - 3- oxo- cycl opentyl ) - N- pyr azi n-2-y

|- propi onanmi de ¢ %Bﬁdﬁ@h@ﬁ )9=( Gﬂﬂ@&@%&&%ﬁﬁéﬁ}?ﬂﬁé%ﬂ%gﬁbﬁ&droxy-
cycl opentyl)-N-pyrazin-2 propi onam de and optional I'y pharmaceutically

accept abl e saltle tt}ilﬂ?)F;E@}ﬁlO{l@ﬁ(d&,] The conpound of fornula | can be prepared
starting fromthe conmpound of fornula V by the foll ow ng Reacti on Schene:

20 Cotober 2006 NS B3hOpf4aS PATHARNSL Aki04 mihaRRATbiNLSSNETRLRS OO0
COOR6 /I | COO R3>CH CH2- VI RE RVITI "V R3>CHCH2 X
R3 VIl R:- NH@O'CmfFXXD mgplp;zamﬂe
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-chloro-pyrazin-2-y1)-3-(4-
oxo-cyclohexyl)-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-N-(3-methyl-pyrazin-2-y1)-3-(4-
oxo-cyclohexyl)-propionamide,
2(R)-(3-Chloro-4-methanesulfornyl-phenyl)-N-(5-chloro-pyrazin-2-y1)-3-(4-
hydroxy-cyclohexyl)-propionamide,
2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-hydroxyimino-cyclohexyl)-N-
pyrazin-2-yl-propionamide,
N-(5-Bromo-pyrazin-2-yl)-2-(3~chloro-4-methanesulfonyl-phenyl)-3-(4-
hydroxyimino-cyclohexyl)-propionamide,
N-(5-Bromo-pyrazin-2-yl}-2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
hydroxyimino-cyclohexyl)-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-pheny!)-N-~(5-chloro-pyrazin-2~y1)-3-(4-
hydroxyimmno-cyclohexyl)-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-hydroxyimino-cyclohexyl)-
N-(5-methyl-pyrazin-2-yi)-propionamide,
2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-methoxyimino-cyclohexyl)-N-
pyrazin-2-yl-propionamide,
N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
- methoxyimino-cyclohexyl)-propionamide,

and pharmaceutically acceptable salts thereof.




RL RA-NH2 x RBNH R4 o0 RR RL wherein R4, R2, R3, R4, Z@E%to'g@rﬁO? as
above. [00351 The carboxylic acids or their |ower alkyl esters of fornmula V

and VI whepgiphesefae of Rl and R2 is hydrogen, nitro, merc et hyl thi o,
trifluoromnet hyPgt:’%gl%o, net hyl sul fonyl, ,am no, fluoro, chi o?%é,ﬂj'ﬁ]?ogﬁ%%}xi odo,

hydr oxy, nethoxy, trifluoromethoxy, methyl, trifluoronethyl, and carboxy,

and the ot kel 1Y 086801 @ ﬁ_)lggge Ci val-Lable. |ln.cases. where only
t he car boxm c] acl dg{rare aevalbﬁgg e, fnah olk%n%e%}é{shs%eyplfe(s)?ntflflﬁ%leDF Theni cal
nmodi fi cati on sekcied debuc thetheurdasisisadg ogubstitutions at R4 and R2, the
carboxylic acids can be converted to the 20 Cctober 2006 WD 03/095438

PCT/ EPO3/ 03844 gf cgrrespondw esters of |ower al kyl alcohols using any
conventional est SFirPrIRe-aRazmet Kbk (3-¢doratmathanesnfondabenyhd- her et o

forward are ﬁ%ﬁ@_@ﬁ@%ﬁﬂﬁrwﬁé -d|GOWEI‘ al kyl esters of the carboxylic

acids of for '] r e Carried out on the carboxylic acids
of formula V or thensel ves. [0037]. The compounds of fornula V where one .
of R and R2 is g’@“ﬁgﬁ ni"%%%wgﬁn&]éﬁp Bﬁ'é{rrgsé?}’@&ﬂ’éfﬁzﬁh_%ﬁ’ﬂ)s?"ei ther before
or after CO”Y@&&BﬂPo-b?rahﬂﬁyﬁ-ggﬁﬁbﬁkgﬁid of formula I. In this respect, the

am no groups can be diazotiz o Vi ef’d the correspondi ng di azoni um
conpound, which R, g4 [of ! react Wt sired | ower aé)kyl t hi ol
or perfluoro-| ow%?3 Sh%/%f) fﬁlle%%n S&Z@ﬁ%&“&%&%ﬁ%@%ﬁ@f&”@?@dﬁ At h. Comm
1984,.14, 215; pGagim2-$]-35(tetrdlyliokpiman-4K1)-prdpioci@fe, Soc, Chem  Consnm 1980,
756; Kan, D.; Krusbniski, J. H'; Robertson, DD W J. Labelled Conpd Rad

11985, 22,1045, Ceglr)-($Chidl R MBnedblfonti Mlenyf)-3Hs hyBH- SRR TS N-

pyrazin-2-yl-propionamide,
2(R)~(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-cyclopentyl)-N-
pyrazin-2-yl-propionamide,
2(R)-(B-Chloro-4-methanesu1fony1—pheny1)-3-((R)—3~oxo;cyclopentyl)-N-
pyrazin-2-yl-propionamide,
N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-
cyclopentyl)-propionamide,
N—(S-Bromo'—pyrazin—.’»l—yl)-}(3—chloro-4—methanésulfony1—pheny1)-3-(3—
hydroxyimino-cyclopentyl)-propionamide,
2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-methoxyimino-cyclopentyl)-N-
pyrazhl-2-§fi-propionamjde, :
N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-
methoxyimino-cyclopentyl)-propionamide,

N-(5-Bromo-pyrazin-2-y1)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-

cyclohexyl)-propionamide,

N-(5-Bromo-pyrazin-2-y1)-2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-

oxo-cyclohexyl)-propionamide,

2(R)-(3-Chloro-4—methanesu1fonyl—pheny1)-N-(S-chloro—pyrazi_n-z-yl)-3-(4-

oxo-cyclohexyl)-propionamide,




Jpn. 1980, 53, 2023; Baker, B. ilL; et al, J. Og. Chem 3182Rhé 20B4) to
yield correspondi ng conpounds of formula V where one of the substituents
is lower abkyhodiii 0 or perfluoro-lower alkyl thio and thep(%lé er is
hydrogen. If desired, the |ower alkyl,;thio or perfluoro-Ilo P, 40@1‘ thio
compounds can then be converted to the corresponding | ower alkyl sulfonyl

or perfluoro-lo ahk i ¥ol t dr CO I f farrul,a V by
oxi dation. Any %@?ﬁ%ﬂ@% %%ﬁ%@ﬁﬁ&%e&%@%?%@%ﬂ%&?% 2;@?)2‘;{14,[ uents to
sul f ones can dze-cutlbhexxBepromordride; this conversion. On the other hand, the
| ower al kyl thio conpounds can al so be converted to the correspondi ng

| ower. al kyl sul f Ryds-BremREMRsE-0Ly15-O | ) .gonventi onal
‘met hod of oxi di zi nFIg alkyl” thio S{ll st(ig{éh%ﬁ%%%{%m%?%%(y?g}éesﬁgﬁn%e utilized
to effect thihgdiosyivuneioiohekplhpepivdaniite,i s desired to produce conpounds of
formula V where one of R and R2 is hydrogen and the other is sulfonam do,
‘the nercapto subNt(6J:Etenio-maziﬁ}e~}@)¢Q@i)2(3¢hldr@4anet§%shm1%ﬂl@héﬂﬂ)®(¢hen can
be converted_ to -SO2CL, which, in_turn, is then reacted wth anmonia to
formthe sul PpHaRIBMNsEsiehexyiRToPiomERdaH? 20 Oct ober 2006 WD 03/ 095438
PCT/ EPO3/ 03844 24 [0039] If it is desired to produce conpounds with | ower
al kyl or per f | ucBH(dwhioreldapkthagesoifpsy! phemd)yNoBrddorofpyfaimyh-3(4-t he

correspondin al 0o _substitut conpoynds of formula V can be used as
starting mt&&%@%ﬁ?ct%ﬁ’&ﬁgﬂoé’ﬁ%m‘%t hod of converting an aromatic halo
group to the,eoreaRQANGE aldovln g for exanple, Katayama, T.;
Ureno, M, Chem Lett. 19 f’, 4%73;&&5@%‘/?&% S.; Tam, Oganonetallics,

1984, 3, 630 Novak, J.: Salemink. C. A . Synthesis, 1983, 7, 597; Eapen,

'K C.; Du ., Tambagroski, C, J. Og. Chem 1984, 49, 478; Chen, Q

-Y.; DJan,%Qﬁ%] J@Q’OSB prefsighle cagpoundh inpcomsiente Wb the pres! ingpafide, arg 2(R)H, ;

Med inton, Mz Aninegd - 2 Py 2 Blsohp, D ade . C

Tet r ahedr on I\@e@%k.)mi% H% :thagis&lgongt%ﬂ ?15] BFQI.D(R}_T?’ ;OX%X{:’@R@@ '%}A? W@@”’?&ﬂé nt

5113013)  capropienathide oz ega)t(g-caﬂﬁﬁm—nielﬂiaﬁegﬂﬂ%ﬁpﬁi&g})-i@%a}qx@or conpounds
IS

of formula V wherein one or both of R an ydr oxyam no, the

cor r espondi riyclpertsDSbnpetndsylcpmpissanidsdnd optionallyiphgrmavaetenallyl  and can be

converted tg respondi ng conpounds where R and/or P.2 are
hydr oxyam no?cg%g%}ﬁ%%)ariltgzlﬁr?%{nal met hod of converting a nitro group to

- [0034] The compound of formula I can be prepared starting from the compound of
formula V by the following Reaction Scheme:




the correspondi ng aromatic hydroxyam no conpound can be g@@gk%g“gmgect this
conver si on. [0041] The carboxylic acids or esters of formula V or

wher ei n bgy§ 09k ﬁ? and R2 are chloro, fluoro, hydroxy, and nethox are
commercially available. The carboxylig acid of formia Vv WEFEPASHR s
trifluoromethyl and R2 is fluoro, and “the carboxylic acid of formula V
wherein R is nitro and Rz is chlﬁgg L& Iso commercially available. In
cases, where only the carboxylic acids ar WVai | abl e, t hey can be
converted to the correspondi ng esters of |lower al kyl alcohols using any
conventional esterification nethod. [0042] To produce the conpowy
formula V where both R and R are nitro, 3,4- dinitrotoluene can _he used
as starting material. This conmpound can be converted to the corresp
3, 4-dinitrophg gCeN id. Any co-vent'onal met hod of convertln,

y 1)
¢eT Si on—(see—fa+ exaip d ark, S )
lippin, L. A; Repke B.: Souch%f'CHlﬁ' “Synitesis, 1991,
b, 2006 D 03/ 095338 P /EP03/ 03844 25 The Rompdunds of
formula V where both R and R substi guent*s are amino can be oBtai NEH from

t he correspondl}ﬁg dinitro conpound of fornula V, described above. Any
conventional nethod of reducing a nitro group to an am ne can be utilized
to effect this conwersion. [0043] The conpound of formula V.Where both R

and R2 are am ne gro
of formula V where bot
reaction. Any convent| on
or brono group ($¥% ‘?'hxex npl e,
Coll. Vol, ‘H 1943, 351)

If it is deS|red to produce conpounds of tformula VWwhere both R| areNHR '
are |ower alkyl thio or perfluorsg atckgH t Hi o groups, the|conpound of
formula V where R and RZ are ani an be used as starting maferial. Any
conventional nethod of convertifighai aryl amno group to an aryl |ower
alkyl thio or to a perfluoro- IRBwer |al ky!xthlo group can be utilfized to
effect this conversion. If it is Rt

s can be wused to prepare the correspondi ng conpound
R and R2 are iodo or bronmp via di azgti zation

nmet hod of onverting an am /Ao group|to an iodo
J.; Kenne E. R Gg. Synth.
conversion. [0044]

R-NH,
X
R3
H
N\\¢v
O
R2
I
1)1

wherein RI; RZ R? R* and R® are as above.

[0035] The carboxylic acids or their lower alkyl esters of formmla V and VI wherein
one of R! and R? is hydrogen, nitro, mercapto, methylthio, trifluoromethylthio,
methylsuifonyl, amino, fluoro, chloro, bromo, iodo, hydroxy, methoxy,
ﬁ’iﬂuoromethoxy, methyl, triflnoromethyl, and carboxy, and the other is hydrogen
are commercially available. In cases where only the carboxylic acids are available,
and if necessary for further chemical modification to produce the desired

- substitutions at R! and R, the carboxylic acids can be converted to the




desired to produce conpounds of formula V where R and RfyaLpLbovRg al kyl
sul fonyl or lower perfluoro alkyl sulfonyl, the correspondi ng conpounds of

formul a VywhesesRs and RZ are |lower alkyl thin or perfluoro:] gw | kyl
thio can be uséd as starting material; Any conventional r];g:frﬁ%ﬁﬁl&sﬂ

oxi di zing alkyl thio substituents to sulfones can be utilized to effect
this conversi b i g%mg, i fo 0t oLs desired to produce.conpounds
of formula Vcﬁgg?gﬂﬁbbgﬁgﬁggjgye é&%@“ﬁ%ﬁ?ﬁbg§f¢Fﬁ?ﬁF’ %ﬁ%%ﬁwggbonding
conpounds of nfethradsll a V where R and Rz are lower alkyl thio can be used as
starting material. Any conventional nethod of oxidizing alkyl thio
substituents to sul foxides can be utilized to effect this conversion.
[0045] If it is desired to produce compounds of fornula V where both R and

R are suB83¢jtAd & raration beveto firkard aor toberchiriedront botiRrlowbkaftyl gsterps, t he
correspondin hal o subst it ut C un of formula V can be used as
'starting mat gﬁhgf:? Oﬁﬁ\f ac %rﬂfgﬁ'ﬁ“ﬁg&?o SHDBY be 6Hvied PRI B ar omati ¢ hal o
group. 0t heckBifie RO ormdyi¥gTor kil aer f | UoTo- | ower al kyl gr oup can

be utilized to effect this conversi on. t ober 2006 WO 03/095438

PCT/ EPO3/ 03844 26 [0046] The carboxylic acids corresponding to the
one _of R and is nitro and the other is

conpounds mul a V wher ] C
hal o are l{ﬁm SHPRER Si(’tfz?%?‘u?éf‘(’%%@%%?f&-ﬂ@rﬂ of emBagansphenyl aceti ¢

aci d: Tadayukj -+ Hi | : N4 - suhiro . Japanese patent,
JP 71- 99504,%9 Vg%dctg F’%E Pbrjs-t %%etngs%gl:g%g#ﬁrg;drg (E,%} ?Ogyeril-oﬁit? ﬁﬁci?d%gﬂ]fl r ophenyl
acetic aci d:ofZwmuld I, Inhisgedpran) she dhino Bewips €4n beMiazddhadiielithe) . ;  Rousssi,

G J. O& Chem 1995, 60, 6389; Beugel mans, R ; Bourdet, S.; Zhu, J.
. Tet r ahedr on YoEEsponggpriiazagum pompountywhishdasisosan iegeantediwith dhe dssirabnver t ed.

~to the corr 11NQ: r~al kyl ester.s using.any conventjonal
“esterificat ilgﬁgﬁe 13 s{’.h gy\ﬁehﬁl}]sl?mlykowle’fﬂ@%i{s?g@rt%mﬁ?gdﬁg@atﬂﬁ' compound of
formul a V whgsig CogmefioBy, ANd1s;ReanSCNSt Kaaiddal R J0ERGH do8, EApr al kyl

2

thio or perfluoro-Ilower alkyl thio, the correspondi ng conpound where one
of R and RXGmymmi980073n&auhD.:d{iemislks, Jc Hl.;Rabertsar) Db 8V,ub gdbakedst ar t i ng

el Al I O g Gerenyisnal, teped oty puplsoplic
W ST gk AR QO BARE PRAGEE A B B BER T R, Y
Sata, S.; corresponding compounds of formula V where one of the substituents is lower
alkyl thio or perflucro-lower alkyl thio and the other is hydrogen. If desired, the
lower alkyl thio or perflucro-lower atky] thio compounds can then be converted to
the corresponding lower alkyl sulfonyl or perfluoro-lower alkyl sulfonyl
substituted compounds of formula V by oxidation. Any conventional method of
oxidizing alky! thio substituents to sulfones can be ufilized to effect this
- conversion. On the other hand, the lower alkyl thio compounds can also be
- converled to the corresponding lower alkyl sulfinyl compbunds of formula V by
oxidation. Any conventional method of oxidizing alkyl thio substituents to

sulfoxides can be utilized to effect this conversion.

[0038] I it is desired to produce compounds of formula V where one of R! and R? is
‘hydrogen and the other is sulfonamido, the mercapto substituent can be oxidized
to a -SOsH group which then can be converted to -SO,C), which, in tumn, is then

reacted with ammonia to form the sulfonamide substituent, -SO,-NH,.




ltoh, I, Chem Lett, 1988, 1393, Whrle, D.; Eskes, M; &hpgehamosK ;
Yamada, A, Synthesis, 1993, 194; Sutter, M; Kunz, W US patent, US
5169951) corrpounds of formula V where one of R_and R2 is nitro
and the otvﬁgﬁgf}%gﬁo al kyl thio or 2!Qerfl uor o- | ower al kﬂcwﬂa/ﬂégré
avai l abl e, they can be converted to the correspondlng conpounds of formula

V wh t d th ul. f I

o o o R R B e Gan S s Bl s Y ¢
it is desiregof w&ﬁw&%&mm&&@&ﬁﬁ%ﬂ;&aﬁg/m @ibs@idof RL and R2 'S
anmino and thé other is lower al kyl thio or perfluoro-lower alkyl thio, the

corr espondi n@mgmlpéimﬁfowtmglaeVomeb@mse&as an:tmg@natsnads tAmy candertineal ot her i s

| ower al kyl thio erfluoro-| ower thio can be use S starting
material s, ARGBESRLENTCEIE MEPRERE o géa%f)rbge%e o hBors group to
an anmne c ?alﬁgf Ie C r f ired to
pr oduce co%gﬁﬁégﬂgqﬂ%ggﬁu VT\?\ZE?%%O% g@%‘ Eétf?g%% 20% Reﬁdf@al kyl thio

‘and the othe§,; Tam @g&kma&tﬁﬁﬂm\mm,&ﬂ K90, Ndwak,];:ﬁﬂemﬁﬂqésﬁgn‘mm@monpound
wher e one of R' is amino and the other is | ower alk thio or

bor T uor o- 1 B8 23671 Eeraro Kot e SoelTamboneki Frrig0 Crineralasd, dh
conventi onal f <Al tizi ar §i0 a cting it
in situ V\nth47gﬁzejﬂ%gs<$rgg a%k }? ?2‘{ § I(’f‘?'i%ltmbe (i | é%ﬁtgb&%(%gﬁt ober
2006 WO 03/199M#88inka] ﬂ\EBQ%&&&G%W ZEarﬁBﬁ,eBtBisbhp,D@Bme&mn it is
desired to produce conpounds of fornula V where one of Rl and R2 is | ower

al kyl - sul f orfgiratiedron hetfol W 2133; Pewtiluldrlo; Henlen, Gl AyUS paientt5da3013)t he
correspondl ngf) rhdt \ix%er one of. R and R2 is lower alkyl thio and the
other is per oHE-Foue F‘k@w‘ PRGN be used as starting materials. Any.
conventi onal rret hod of oxidizing an aromatic thio group to the

correspondi ng sulfone group can be utilized to effect this conversion.
[0047] If[ﬁﬁﬁ(l] Fordewipoadds ofibrmulladéwhmmnedxbothéﬁilrmdélz\ASV\here one of Rl
and Io and. t he ot her | ower al kyl thio or perfluoro-|ower alkyl
thi o, the FroS ¥ HBIRG: ﬁ’&‘é’&ﬁﬁlﬁ’& 98 iR AR FoRbe Uil ARS8 i no and ¢ he

other is |oygfer 'aﬁd ka& B GoertBPtS théJ #ﬁéﬁgﬁ ?éljé%f(l)untdghﬂ)}m%q{' A@/dgsed as
starting materia convent | ona ko azotizing an aromatic
ani no gr oup Rire hgadh‘@eymm @nyi donvdnfioaltobethed af convemiag aaith@progetean be
utilized to effect this conversion. If it is desired to produce conpounds
of formula thegrareaperingarompatia Aydreyaming spwpeind qandeysekio affect this

conversion.

[0041] The carboxylic acids or esters of formula V or VI wherein both of R! and R?
~ are chloro, fluoro, hydroxy, and methoxy are conumercially available. The
carboxylic acid of formula V wherein R' is trifluoromethyl and R2 s fluoro, and
the carboxylic acid of formula V wherein R' is nitro and R? is chloro are also
commercially available. In cases, where only the carboxylic acids are available,
they can be converted to the corresponding esters of lower alkyl alcohols using any

conventional esterification method.

[0042] To produce the compound of formula V' where both R! and R? are nitro, 3,4-
dinitrotoluene can be used as starting material. This compound can be converted
to the corresponding 3,4-dinitrophenyl acetic acid. Any conventional method of
bonverting an aryl methyl group to the coxreéponding aryl acetic acid can be
utilized to effect this conversion (see for example, Clark, R. D.; Muchowsld, 3.

M.; Fisher, L. E.; Flippin, L. A.; Repke, D. B.; Souchet, M, Synthesis, 1991_, 871).




is lower al kyl sulfonyl or perfluoro-lower alkyl sulfonybgctd8er 2006
correspondi ng conpounds where one of Rl and R2 is halo and the other is

| ower al k ( perfluoro-lower alkyl thio can be use rting

mat eri al s. %\ny conventional nethod of ﬂOXI di zi ng an aromat |C§.§F(Pn)}”' 38@’? oup to
t he corresponding sul fone can be wutilized to effect this conversion.

[0048] |f ongnuksiBsSudd® o tRRALLV RSO RIRL] RO e&a&h&e}{ts%@ﬁﬁma@sn 8¢ R and
R2 is nitro and the other is am no, the conpound of forrmula V where one of
Rl and RZ |9b1tameddroanthetch3emohémg|dm1uh canpowsinvifemude ¥, descabset abové.ng

material. The chloro bst ] on the ng .can nv rtedto an
i odo subst i t GENCOPERE \etiong)me nfﬁp@cnm ptgrmﬁﬂtonna%eew@rbbe @z

‘Synth. Col | " 78; Cdark, J. H; Jones, C. W J. Chem Soc
Chem Com‘runyﬁécgﬁ} 1405316}1 which in turn can be reacted with an azide
transferring agent to formthe correspondi ng azide (see for exanple,
-Suzuki, H ; oshi, K.; Shinoda, M Bul Chem , Soc. Jpn, 1980 53,

1765) . Tmlﬁ%ﬂlﬂ@ CORORPR AL ﬂ?@nwéaﬁﬁ@arqh@tlaRcmﬂ/%n@rﬁ@ﬁam SFARPRTEODS f or m t he
am ne substi [.e 1 ts for
converting aé‘?Lé %a%%ﬂ%gésn%géﬁdl?%égﬁo% ng(yrg gv@egeu%)tﬁgi ggrr(gR S.;

OGokawa, A &ﬂ@d@ﬁ&ltﬁom&%ﬂa di8)otizdRol EhoRel AP nvIRid3! :ﬁ%éaaf

PCT/ EPO3/ 03844 28 [0049] If it is desired to produce the conpound of
~fornmul a. V whepwelsige i Rmigmerorp to 2 iwdoyahtoma gosp enpeiaramplen Lbespllepar ed as

i azot i zati ofr KOMrodudt PReSar Aoty dah JarE: FEDIoNLn By PRt a ¢ h a
cyano group {dmeasfearring agent If it is desired to produce conpounds of

‘formula V where one of R and R2 is cyano and the other is not cyano, the.
conmpound of forrrula V where one of R and R2 is nitro and the other is

the i ¢ r 0081 I i Baiodus® EnBbumds o Suriad e h T G ronal
method of rggueh ﬁd&%@&&&%&:%@ﬂﬁ@@% gﬁgeegﬁ?%ﬁ nbiiof §shntu® @f f ect

this conversion. e anino group I's the cyano group via
- di azot i zat i omhdre Rpand RE erctaneino diralended s stattingfrodtbdale dnpyonveatibnabn Wi th a
cyano group transferrl ng agent. The halo can then be converted to any

- ot her desi r aetRpd aheProTEgRRETY gEYRO gouRiaw myblewen abe] HieTdPa.

- perfluoro-lower alkyl thio group can be utilized to effect this conversion. Ifitis

desired to produce compounds of formula V where R' and R? are lower atkyl
-sulfonyl or lower perfluoro alkyl sulfonyl, the corresponding compounds of
* formuta V where R! and R? are lower alkyl thio nr perfluoro-lower alkyl thio can
-be used as starting material. Any conventional method of oxidizing alkyl thio
. substifuents to sulfones can be utilized to effect this conversion. On the other
' hand, if it is desired to produce compounds of formula V where R' and R” are
- lower alkyl sulfinyl, the corresponding compounds of formula V where R! and R?
are lower alkyl thio can be used as starting material. Any conventional method of
- oxidizing.alkyl thio substituents to sulfoxides can be utilized to effect this

conversion.

{0045] If it is desired to produce compounds of formmla V where both R' and R? are

| substituted with lower alkyl or perfluoro-lower alky} groups, the corresponding
halo substititted compounds of formula V can be used as starting materials. Any
conventional method of converting an aromatic halo group to the corresponding

lower alkyl or perfluoro-lower alkyl group can be utilized to effect this conversion.




[0050] If it is desired to produce the conmpound of fornubaoéigneswisn one of
Rl or R is a-C(O-0R6, this conpound can be fornmed fromthe
correspon@i@aseagound where one of Rl and R2 is an amn \
converting the amno group to a diazgpiumsalt, reacti ngol)tcﬁré&%@%ﬁi um
salt wth a hydrohalic acid to formthe corresponding halide, formng the
Gignard reagent fromthe corresponding halide, and finally reacting the
Gignard reagent with a carboxylate source to produce the corresponding
aci d whi chloggﬂ Hhreqarnxylic peids EomespoBling trethe tmpotiatschf fofnudn¥ wird ere t 0

duce th f formila V where both R and Re are -C(O.-OR6, thi
Conpound canthl. ORI Se UG A dtidp v erersoRahe WerBspiakad- compound
of formula VeMiseS-snhedpheli BBk, & A Bafliy, . GEBKPRL. SknbG; SARRERNNET . the.

am no groups in the conmpound of formnu can be’cohver-
cor r espondi n§- Lpausse peienh &P @1 Q90 rCiRnian MBeracts 80150718, s& foanaithR3i s ORS by
th sodiumnitrate in sulfuric acid to .

sinply reacti t he am no gr ]

convert the c@ ﬁ"ﬁge@&ﬁfﬁﬁwt lﬁ%ﬁb&%@%% B dpourdat.Saf Chastagethbi i fyi ng, i f

desired, the -0 Oup,. 11en | £10bl ol esired 4o prqduce conmpounds

of formula VR\?\%%%%@I% (lglé’ ?3’5’?%829;5 ]ggfdé 38?&]3?%6?%\%\%8? R al W&%’%d’;%ﬁ?? “the

- known 4- ner cEprdptienylac 993, %9,12179%&1"11&@ cHERHYRS aci@s ShndelcoReer@BESeal . The
conmpound of forrmula. V where Rl is hydrogen and R2 is - ----- -----n -----

. 20 October 2UBESP Vo523l ettty EPagagaenrentisshertafuatomaptedsal kyl at ed

by conventi . for _exanple, wth,an.al kyl alide) tq the
cor r espondi msbﬁlpgg%ﬁ t§ f%a(ug%odﬁﬂjé’gu%qo %}r%?/aav\ﬁ‘ewelog%eﬁné]al kyl
thi o conmpourfsisaitfo ddiehc bthee QM6aEF AyIHRIO PRI EIHRATIRG ﬂh@,\@ﬁé al kyl

a

sul fonyl conpounds of formula V by oxi delltlon. Any converiti on met hod of
oxi di zi ng arfoarerBAding] compersd whgremnetod Rt laed RS iis esqpomdithgotber i§ drerogr oup can

be utilized_ tao effect this conversion. [0052] On the other hand, if it is
desired to %rag S(I:Iéed? gt%ﬁ%gﬁﬁ%?ﬁoﬁjt&éﬁéﬂlan’ yaeeyetienalmethed ¢4 yor onet hy
and Rz is | Q%Ie(;glgli& HisplakE@BYd of ah%ﬂfﬁﬁvﬁglo%fﬂeg%eﬁégm a lower. alkyl thiol

(trifluoronethyl)phenyl acetic acid can be us a starting material. In

this react icsrperdunyodoweralkyldchmlcambt ol (oée fovekaapl Singh di. spdtac®ient of an
Ol G or ik 08 1P Rt R % 1584%H), B6Y oo M Nama, S Satarg 1O ©FTect
Itoh, L Chem. Lett, 1988, 1393; Wolule, D.; Eskes, M.; Shigehara, K.; Yamada, A,
- Synthesis, 1993, 194; Sutter, M.; Kunz, W, US patent, US 5 169951). Once the
compounds of formula V where one of R! and R? is nitro and the other is lower
: a]kyl thio or perfluoro-lower alkyl thio are available, they can be converted to the
- corresponding compounds-of formula V where one of R! and R? is nitro and the
- other is lower alkyl sulfonyl or perfluoro-lower alkyl sulfonyl using conventional
- oxidation procedures. If it is desired to produce compounds of formula V where
- one of R' and R? is amino and the other is lower alkyl thio or perfluoro-lower
‘alkyl thio, the corresponding coinpound where one of R! and R? is nitro and the
- -other is lower alkyl thio or perfluoro-lower alkyl thio can be used as stérting
-materials. Any conventional method of reducing an aromatic nitro group to an
-~ armine can be utilized to effect this conversion. If it is desired to produce
compouﬁds of formwula V where one of R! and R? is lower aﬂéyl thio and the other
| is perfluoro-lower alkyl thio, the corresponding compound where one of R! and R®
is amino and the other is lower alkyl thio or perfluoro-lower alkyl thio can be used
as starting materials. Any conventional method of diazotizing an aromatic amino

- group and reacting it in situ with the desired lower alky1 thiol can be utilized to




for exanple, Boswell, G E. ; Licause, J. F. J. Og. Chenpo R8ber 8532,
Sheikh, Y. M et al. J. Og. Chem 1982, 4341; Brown, F. C et al. J. Og.
Chem 196ky043@93433 Once the conpounds of fornmula V where % &;03/03844
trifluoromethyl and R2 is |ower alkyly,sthio are avail abl e, ]hey can be
converted to the correspondi ng conmpounds of fornmula V where R is
trifluoronet kffeciahd cBdvdrsioh MRS 8¢kl 16 PlotiRedontduRG ofFOMARYI Winas

oxi dation procedures. %2053] If it is desired to produce conpounds of
formul a V whépe oRR pad RaisdowprliRad sulfonyl ené theaitheylis parfliamylbwer dileyl k nown

2- hal ot hi oph I n.also be used as startin terjal- In this reaction
sequence, thgﬂﬁ%ﬁé’%?g %?SB%C?%@OIB%O"E@W © QWEQEBib‘e?ﬁIPB’ﬁ% Rods (for
‘exanpl e, Wi t hn@tHeRd: i@plehotdabivdedlichBhid 8 ve AL LaReREh ﬂla‘%ﬁj‘g@]&f# - | over

al kyl thio benzenes. These conpounds” can then be converted to the

cor r espondi ngoBehtiprel aetheswfroxadikipg ab hiamatishikioygrowgce tthecamsptmdingFi rst, t he
‘2-halo- | -lower alkyl thio benzen are acylated wth-a (lower

al kyl ) oxal yI ® crn(szrglr%%) ?@HFW@?‘%@%&I%&% GPAVEIRIOBr i de or et hyl oxal yl
chloride) via a Friedel-Crafts acylation to produce the al pha-keto
carboxylic ester in the position pares to the |ower alkyl thio functional
‘group. Thd0edTjHéitkedesired tdproghieccorgioands 6f fonawt Vhywbre by efir bandamdis

conventi onal thod to canvert a al pha-keto carboxylic ester to a
al pha- ket o c}é‘{{géﬁ ﬁﬁefﬂ%\?ﬁlﬂl_o“ﬁ%ﬁ]ﬁ(ﬁd@@ WUQTGMW%‘WI&ION’*@ resul ting

| pha- ket B o RTY th d f la_V wh R
25" halo, andtu iy Ahitalls WhBlAHEER" s RO TMAS IninioieT B T R
~Chem 20 CctallgirthidQR GerfIMOrORvad 238 HRCIAERDE0 38 44riing S Tds. AHY29 for a

simlar reaction sequence). The |ower alkyl thio conpounds can” then be :
converted t o-OnpBNtioRal wethed af Aigzeiizing amamepiatic aninorgroug avheanersioofol ftor nul a v

by oxi dati on. ] t.hod...of . oxidi zi ng an al kyl..t.hi.o.

substi t uent nl{l (‘)Yﬁﬂ %{%%9%?@35 %(Q)Tr%&cﬁ ér%lbg ut glgﬁ%%gﬁiﬁfﬁ ghﬂgg(i‘?nﬁgsﬂfli #?tz‘%ﬁesﬂrgdef fect
this conver sb@hodutd0sdbotn@ls of Ae L Yvid®bnd St IR UShAY ahfthedihey! hal i de
of formula VII, the carboxylic acids of formula V can be directly

‘al kyl at ed oris {ewstalkyd auléenyeer pesfludre-lowrer dkylontfomd, the soreesponding ower al kyl

al cohol s of fornula VM usin n nventional esterificat,i . met hods and
then al kyl at@d®° &t‘ﬁiéer&oﬁf/ggﬁi t 8 axﬁ’fa‘{&ﬁhe SEF#%‘%E@@WQQE? %Fhe al kyl
hal i de of f QjeRihdro-Ybdrer A3kyl @@6 CaHbMiddd & RerEiani f ioiaf O Produce
t he corrpoug{:l of fornmula 'l X or reacted Wth%arﬂ%tggﬁlgo‘?]ﬁ}g‘%w%@#u g VI to

produce t he method of oxidizing an aromatic thio group to the corresponding sulfone can be

utilized to effect this conversion.

[0048] If one wishes to prepare the compound formula V where one of R and R? is
" mitro and the other is amino, the compound of formula V where one of R! and R*
- is nitro and the other is chloro can be used as a starting material. The chloro
- substituent on the phenyl ring can be converted to an iodo substituent (see for
example, Bunnett, J. F.; Conner, R. M.; Org. Synth. Coll Vol V, 1973, 478; Clark,
J. H.; Jones, C. W. J. Chemn. Soc. Chem. Commun. 1987, 1409), which in turn can
be reacted with an azide transferring agent to form the comresponding azide (see
- for example, Suzuki, H.; Miyoshi, K.; Shinoda, M. Bull. Chem. Soc. Jpn, 1980,
- 33, 1765). This azide can then be reduced in a conventional manner to form the
amnine substituent by reducing it with commonly used reducing agents for
' converting azides to amines (see for example, Soai, K.; Yokoyama, S.; Ockawa,

A. Synthesis, 1987, 48).




conpound of forrmula VIII. The conpounds of formula V and2y/bctoBBr®8HENt an
organic acid and an organic acid derivative having an al pha carbon atom
and the goyRawadsof fornmula Vi1 is an alkyl halide so th kyl ation
occurs at the al p%a carbon atom of this carboxylic acid. ?’}Fﬁfﬂé’f’?@%{i on is
carried out by any conventional neans of allcylation of the al pha carbon
at om of a gD P sl fesiRd 18 1R5dncd 1 ﬁﬁf’%[ ke aci d.
Gener al | y,[ i npt hesse gl Kyl gt?(ir)oun r%é;%?lﬁ%(%%?%gﬁ a yY%hgﬁg%B?g)%{%gct ed with
t he di ani on @¢ cydne, haimpoand dambe pleparad nodesgsber lafrddbefbredoran acetic aci d
ester. The anion c n‘ﬂge ﬂgnerﬁ%ed by. using a strong organi ¢ _base such as
l'ithium diisC(’J"B:IPBBE’/‘%a e Ropndh Rp gig aminp ivig Giazotizatign 1o nreduse pla digsoghmm ¢

l'i t hi um basegy fdihATgMknG; A D ESank j Lo bail ipg ol vents
are utili ze(}‘ﬁ such asgjﬁxjg%@lg&%%?ﬁ%ﬁw %@vjs{enﬁé%%rigglgb‘?s?%d-%oc to
about - 10C hédwge compbwrds ed forbinile Vewheradye bERN@IIRUS eydnoaimd 1R0&hdrds r oom
tenperature can be used. |f necessay, the allcylation reactions may
proceed usi Mgt &yane; the gerapound ofyfprmyla Y whergreng of RsertiB” isfnifrp endiiico

al kyl ati on all f VIl These .triflate alkylation reactions
can be pref gjlrd%gg %h%%grcgﬁ?ﬁga%o BroEHe glsa?e\ﬂ@#'l bﬁlﬁ%\%ms %ﬁlﬁ%PH:@atﬁﬁatl’ tﬁ?
. synthetic om@edisdirehedicsd ty/the[80B6 Hetidativk. ASydesichOndiendiqrsce the
oottt i o esokis At SmisaayEsin Jae b o
methyl este r o produce
t he conpound _of foru al. This reaction is carried qut b utilizing any -
convent i ona%?ﬁgu%%%%%vﬁgei? YAt P V’\?&Ad{aﬁc’téz""r%(?ﬂé? ¥§1d]%§/‘? tlhﬁr ea to
formthe COH{a@&ﬂﬁﬁCBaﬁgolﬁﬁF&ﬂ?Sﬁhétﬂfh@ftﬁﬁ.‘b‘%ﬁno b traR g at ety al kyl ureas
20 Oct ober 2006 WD 03/095438 PCT/ EP03/ 03844 ~ 31 are conmnerci ally avail abl-e
- (for exanpl balowsn Fenbesenvestetyto aneather drsipg RUaedR® subsbiteptisutesarjbedr  ar e
known in thﬁ chﬁ[ﬁg.oceal literature. [0056] Were it is desired to produce the
conmpound- of 15 %1 where R4 is an unsubstituted or nono-substituted
five- or six-nmenbered heteroaromatic ring, the conpound of fornula VIII
can be converted to the conpound of fornmula I X by any conventi onal
pr.ocedur g0080]dbitveddsirad taprodusd the cambourglss fforrnda ¥wherdeth onkhed R!@eRpound of
formula I X |s tgllge? cqendensed with the conpounds of formula X via _
convent i onal® &y PirE& cGsomrpups car be freet o Brseurrtrondineicompgred | . 1 n
car ggamoﬁgd&%thg of R2Gd RPis A Mn{H8 WGy QRS BRrfino $ROH3BY! MO 2
diazonium salt, reacting the diazonium salt with a hydrohalic acid to form the

corresponding halide, forming the Grignard reagent from the corresponding halide,
and finally reacting the Grignard reagent with a carboxylate source to produce the
corresponding acid which can then be esterified. On the other hand, if one wants
to produce the compound of formula V where both R and R? are ~-C(0)-OR?, this
compound can be produced as described above from the corresponding compound
of formula V where both R' and R? are amino groups. In the same manmner, the
* amino groups in the compound of formula V can be converted to the

corresponding compound where either R! or R? or both of R and R? is OR® by
simply reacting the amino group with sodium nitrate in sulfuric acid to convert the

ammo group to a hydroxy group and thereafter etherifying, if desired, the hydroxy
group.

[0051] If it is desired to produce compounds of formula V where R’ is hydrogen and
R? is lower alkyl sulfonyl, the known 4-mercaptophenylacetic acid may be used as
@ starting material. The compound of formula V where R’ is hydrogen and R? is




carboxylic acid can be utilized to effect this conversi ofig gehbbi®ogt her

hand, the conmpound of formula VIIlI can al so be condensed with the conpound
of formul ayn¥s¥ds@zsconventi onal procedures to produce the WE&’ of
formula |I. In carrying out this reactjon, any conventional net SH of

condensing a primary amne with a carboxylic acid ester can be utilized to
effect this 1.0 ﬁ(;ﬁ the ] Bt |51k of
fornula X ar (eﬁ?é(%%%?rozirngﬁ) glel[ay é%/dal? I anl%egt{b%raﬂgl%tglggﬁgm I ng{ehgﬂﬁg%&e% Eal
literature, oaliédmo tie qregsndthellowen dikylskio cokipblneld df fortduda Wr Thélowesi ng
adaptions of standard synthetic transformations reported in the chem cal
literature. PBw! &5epnBoundscahthen be semiesied txstheromespmyding Jower gfgt ei n one of

the substituty ' " = . 7 is
hydr ogen or %](5)1\9;\@1 g@@&@gﬁf e praega g’é?dfaﬁg?h %ﬁ%g%%v:ré%@%%ﬁlgﬁlﬁg 0gar boxylic
acid - (CH2) bRREARTs a1k BitsuBitunt iy tHeQ@BBIpondiny seEGERbiPRAlbecar bon
‘honol ogati on nethod can be utilized to convert a |ower carboxylic acid to
its higher hBlizadsgsiiesibisfconvassianpl e, Skeean, R W; Coel, 0. P.

Synt hesi s, 1990, 628), which in turn can then can be converted to the
correspondi ng | ower al kyl esters using any conventional esterification

- methods. TgshabeiRaiRdaiahe St Rls ddsREMY Fodice MEERhFbuRAEOfortille V ,
substitutions’is -(CH2),C(=O NHR7, where n =0, 1,72, 3, or 4 and R7 is
hydr ogen or ivbweeR 'db knjfluaremethyl ansik ‘de lovesteliy) stlfimyh tieieovmehfliened

carboxylic agi.ds. An onventi onal . neans of converting, ca lic acids to
t he correspoﬁﬂgﬂﬁt"%ﬁﬁ&g@ﬂﬁ@i}a lc@p}qqapéawﬁ@fq%g{mgm%gen@éﬁlgﬁgi on. In
turn, the | ; : ] ; ghgkNng am nes
‘of fornmul aoi;(é;ﬁét\a\ﬁl’e%*%&{)gﬁgﬁtg%a?tﬁfﬁgﬂggggﬁq?%ﬁhﬁgcn%%% - %ﬂ%‘%R‘ Lnby any

convent i onal fl2érifeggrotye witR@déwendlk (] 31iODEAIR RlTLEROSTO8B A onBa siani(te
reducti on nethod. The_heteroaronmatics of fornu erein_one of the

la X, wh
cl ai med substr exmRissBesvely B-F)-1aranse, dnkrb QKg-:Clgli‘%m-é,ggé,Gr‘jg?; Shetedhn Ype
df i i K t ) I
DRy st er ok sl VIR Rr BEPAS ARG I ¢ B DY g B6E TP 0"

conyent i onal 0ged @k coRgutidsf forfRIAVdvhdrORS Bl triBusnriydesd Rhd Iekeohol s
descri bed above woul d have to be selectively . protected before carrying out

t he condens atlkdihistaep avafisbleathien sabbomveniel il thosmsrespedeg,cameupds ¢ ot ect ed
wth any co PSRy %flhe%ckﬁis rtr%‘ﬁl?o\{'ggileﬁy%nw is Tguger alkyl sulfonyl using

conventional oxidation procedures.

[0053] Ifit is desired to produce compounds of formula V where R! is halo and R is
lower alkyl sulfonyl, the known 2-halothiophenols can also be used as starfing
material. In this reaction sequence, the mercapto group may be alkylated by
conventional methods (for example, with a lower alkyl halide) to the
cotresponding 2-halo-1-lower alkyl thio benzenes. These compounds can then be
converted to the corresponding 3-halo-4-(lower alkyl thio)-phenyl acetic acids.

- First, the 2-haJo-1-lower alkyl thio benzenes are acylated with a (lower
alkyl)oxalyl chloride (such as methyloxalyl chloride or ethyloxalyl chloride) viaa
Friedel-Crafts acylation to produce the alpha-keto carboxylic ester in the position
para to the lower alkyl thio functional group. The alpha-keto carboxylic ester is
next hydrolyzed by any conventional method to convert a alpha-keto carboxylic
ester to a alpha-keto carboxylic acid. Wolff-Kishner reduction of the resulting
alpha-keto carboxylic acid will produce the compounds of formuia V where Rlis

.~ halo and R? is lower alkyl thio (see for example, Levine, S. D. J. Med. Chem.




protecting groups are then renoved fromthe am ne and al gphelonef Xegs after
the coupling step to produce the desired conpounds of formula |I. [0059]
The het er qah asdsiszs of fornula X, wherein one of the substﬂ&yﬁﬁg@?&%
COCOOR or -CCO-0OrR7 and R7 is Iogﬁr al kyl, can be prepare romthe
correspondi ng hal ogen. Any conventional acylation nmethod to convert an
aromatic or pehel@ar BFRLInGIR L6 sdichdss, i [ SledOMRngeker of
ester derivative (see for exanp?lg,s Cﬂgf;/% a%?ﬁ)&%b%gﬁ]%%c 1, T.;

Kanemat su, . Kihen betomvheell trhé editespdO@ing IR aB89Bjlifomghcdigpannilt bffodnulen t he
other hand, jf it_js desired tqo produce conpounds with | ower alkyl or
per f 1 uor o- | oWe¥ OX19eHPn- o BY pRAVSRIoR msdhada oxtdipipg ap plykihiq HSEHERER pondi ng

hal bstit I : b ti terials. -
Aoy convent | oSl RTRAGE ariofg erlf G R SN URERE ARvABR 10 The.

correspondi ng | ower al kyl group or perfluoro-Ilower alkyl group can be
utilized to effect this conversion. [0060] If it is desired to produce the

het er oar of#54¢ For the gleylatian yeagtien using drecallafl bahde ofsfapselat\iLiteneartbaxybigano or

t he conmpound. of f-@r.mu I er.ei N, o of ,the .substitutions on the five- or
si x- rre%er eaacﬁ‘%tog o8 ruk)aarrgtcfa%m@? fiﬁﬁcq}ysaq@%f[ﬁg o ‘.Eijr'féﬁ‘)l’t‘f?’éte& g(béhF EEHATNRYE hal ogen
(especi al |y dtey@dlowaiullbg altbhbls 28foduld Yeushahdy AghvERESHl &terificAidn

conventional nethod of converting a hal ogen fo a cyani de may be utilized to
ef fect this mehedsrand dien adiylathd bythe elkybatidn siep off the Readtion Bdwemeythsr oduce t he

conpound of _f a_ . wherein one aof the substitutio n the five- or

si x- menber e&ﬂqﬁé%ﬁgcl,eoo;lfmﬁar ?H?lf ﬁf&CFegl‘ﬁl&Hﬁ’Sm Oﬁuttf’r‘?“glsaﬁggotprf)g“c%}f‘?n this
functional . goRiBuRf 4fbrmblR EX ©P RABRIALHIOMe Shith Ff&%ﬂﬁ'@l%i%ﬁfo@ﬁ%@l ng cyano
group. Any conventional 20 October 2006 WD 03/09, 438 PCT/ EPO3/03844 33 ..

-met hod of arithpowide HonwaMIBn The eopowydd foramld¥ anliViepdsdandaef f ect this
five- qQr six-mnmenpered ring_ forned b¥ t he .conbi nati on

conversion [0061] The Y

of R3 and « R e Pad derwieday g 2plnke caraAlaR@liRy to as
-CHeR3, 1S Qo Bﬂd&*f@fﬁﬁla\/ﬂ‘ﬁaﬁ'a#{érlhﬁﬁdesdo&hﬂ%ﬁlgﬂﬁtfo%#cbﬁ&g ol B afAsi st of
all carbon atofs or contalin one teroatom sel ecte rom oxygen or sul fur.
[0062] |f i tcathen deai sfdlistoarbioxglitiasid! MRisaeagpion idcaefied outBylaayVI 11 or 1 X in

which - CH<R3 is 2-tetrahydrofuran, the comrercially available starting
mat eri al , 2<conventional means of alkylation of the alpha carbon atom of a carboxylic acid or

- a lower alkyl ester of a carboxylic acid. Generally, in these alkylation reactions,
an alky] halide is reacted with the dianion of the acetic acid or the anion generated
from an acetic acid ester. The anion can be generated by using a strong organic

- base such as lithium diisopropylamide or n-butyl lithium as well as other organic
Jithium bases. In carrying out this reaction, low boiling ether solvents are utilized

- such as tetrahydrofuran at low temperatures, from -80°C to about -10°C being
. preferred. However, any temperature from -80°C to room temperature can be

‘used. If necessary, the alkylation reactions may proceed using a triflate

alkylation subunit instead of the halo alkylation subunit of compound VII. These
- triflate alkylation reactions can be preformed according to procedures well-known

m the art of synthetic organic chemistry.

[0055] If it is desired to produce the compound of formula I where R? is CONH-R®
_and R® is lower alkyl, the methyl ester of formuia VIII is reacted with a lower alkyl
.urea to produce the compound of fornmula I. This reaction is carried out by
utilizing any conventional means of reacting a methyl ester with a lower alkyl urea

. to form the corresponding condensation product. The required lower alkyl ureas




br onmonet hyl -t et rahydrof uran, nmay be used as the al kyl habpeeicher2dobe

al kyl ation step. Any conventional neans of al kylation of the al pha carbon
atom of ay @‘f/@?ﬁ(' ic acid or a lower alkyl ester of a canbqxyhimsacid may
be utilized to effect this conversiog Another chem cal neans to produce

t he conpound of forrmula VIl or IXin which -CH<R3 is 2-tetrahydrofuran is
fromthe co Gl - I I = f] =12=%1.).- met hanol .
"~ The al cohol n%;g e e%%%%@éﬂgggt@%kgﬂp %arlng%%ﬁﬁ)&%aég%gl%grﬁ#%ﬁg eﬁ’e’% hod of
converting abutghlo@apbr 4re kaowh aeltlda-hemycal Bieranire] | zed to effect this
conversion. The alkyl halide may in turn be used for the alkylation step
as described above. [0063] If it is desired to produce a conpound of

“formul a VI Feerd X 1 |- - i S - » e
comer ci allbé/sﬁm%ggﬁseﬁggf%rﬁtt? %gﬁa geicg@%ﬁéﬁ%?éﬁg{?ﬁ%@% furic acid,
may be used. uhddbdtiitsd bEAMOnbBObSRELE Fi§E- orlsBematiheredB¥tcRRiroth&tbutdiiko t he

“correspondi ng al cohol. Any conventional nethod of converting a carboxylic
acid to an atwuond phfdamuls VI gaube contftetto thdwammeond of fironla Iy resul ti ng

al cohol can then be convert to the correspondi friflate. for the

akyl at i on St B CORRPIEBAVERT BRI SRBTHbACBPoDRR SR G AT S kol 1o a
triflate My, iRubd bf frRkkld IX Rfth&CEordBhed SRMMBE SdriRpbun@fef RmiuB VRNt i onal
means of al kylation of the al pha carbon atom of a carboxylic acid or a

| oner al kyl e@swertiopl Eeptide boxpiingdo pemiude thictchmanurads lof fortouil4 1. b e2ammAye be
utilized to effect this conversj.on. 6%1(1)54%945 It.1s desired.tao .produce a
conpound of $%EHSTEECHAT, PO% Fogniign d ghigepdiensing a primary awingy an, the
comer i al | YeahAkliallia cat B¢ hlibkaTBlefibiahis cbRlciY @ind ol fldoher 2006 VIO
* 03/ 095438 PCI/ EP03/ 03844 34 furannethanol, naybe used. In this reaction -
sequence, t hengloomhof formnlaf VIEtanhdso ocondersed whth thdengmmmd P fmuickg

tosylate. Any conventjonal nefhod of conyerting n. al cohql _to a.tosyl ate
may be utili%¥@ PBVERIEE Drpf TR PE e comeorb e DA 1 B8 may then
be converte . ' i adider. ] [N (8 of
converting &t S EpE, BRTRARELAG GG of AR & BHinRp P Y

conver si on. chitexglibssdvsni caal Beyliized o sféacthiscionn@yiohhen be carried out by
any conventional neans of al kylation of the al pha carbon atom of a
carboxylic acid or a lower alkyl ester of a carboxylic acid. [0065] If it

s d_esi re?OOtsql %eo HS haete%gaqg&%ﬁgc lglpgu%rcﬂ%lf%‘orﬁllluial)(grre éo)lgﬂl&cm&(:h - GH<R3

available, or are known in the chemical literature, or can be prepared from those

skilled in the art by using adaptions of standard synthetic transformations reported

" in the chemical literature. For example, the heteroaromatics of formula X,

- wherein one of the substitutions is '-(CH2)HCOOR7, wheren=1,2,3, or4 and R’
is hydrogen or lower alkyl can be prepared from the corresponding carboxylic acid
(CH),COOR” (0= 0 and R’ is hydrogen). Any conventional carbon

- homologation method can be utilized to convert a lower carboxylic acid to its

- higher homologs (see for example, Skeean, R. W.; Goel, O. P. Synthesis, 1990,
628), which in turn can then can be converted to the corresponding lower alkyl
esters using any conventional esterification methods. The heteroaromatics of
formula X, wherein one of the substitutions is -(CHz)nC(ZO)NI{R7, where n =10,
1,2,3, or4 and R7 is hydrogen or lower alkyl can in turn be made by the above

. mentioned carboxylic acids. Any conventional means of converting catboxylic
 acids to the corresponding amides may be utilited to effect this conversion. In
turn, the lower alkyl amides can be converted to the corresponding amines of

- formmla X, wherein one of the substitutions is «(CH,),NHR’, by any conventional




is 2-tetrahydropyran, the commercial ly avail abl e startingg mi8&i Blos
2- bronmonet hyl - tetrahydro-pyran, may be used as the allcyl halide. The

al kyl ati oRy, Jaon may then be carried out by any conventional means of
al kyl ati on %?ﬁﬁﬁé%al pha carbon atom qf a carboxylic acid '6rd%eRet al kyl
ester of a carboxylic acid. [0066] If it is desired to produce a conpound

ff la VI L | X i i ch.- CHKR3 s .3(R).-t hydr ot hi , th
comor ol ai |y ATk e e R o i BaFEPGR BRALES raybe

used. In thi glaff@CiboMubenusNCes,) LOR, iR £ 1C8% B4 &yl b%gﬂe&;ﬁjoﬂg base.

Any conventional nethod of base-pronoted cycliZation may utilized to

effect this 8srberssadthcorfspondangilowenglkiyhéstary r Bie lowyr dkylesseynanibeal | y
reduced. Any conveﬁ?gtgnal nmet hcg(gj ({;{C ﬁfgi ral reduction nmay be utilized to
ef fect thi sCUDNES 18R ComyrRonERE flophR)s Liipe Al copgrntiopat stri ectiep t he
correspondi ngetHaydr ocar bon. Any conventional nethod of al cohol reduction
may be utilized to effect this conversion. The remaining ester may then be.

reduced to the alcohol. Any conventional nethod of converting an ester to

an al cohol nge utilized to effect this conversion. The al cohol can then
‘be conver ¥ ueh amipeg opd algahele dessphed howe amnliddinye torke srigetigelyconverting an

| cohol t L.ad] [ -ef f ect i S. o] = gy |
2 kylati on (DR aReREDYarfng bl he Biheb o B TRONERUR Heblhonilne o

‘al kyl ati on ofrotyhearcbepirateeiad hdth alyaahedntiongacidasmbyablagidtpOThe @ | owner al kyl
ester of a carboxylic acid. [0067] If it is desired to produce a conpound
of fornul a IPIPECHRS sMuPCHe eniremgvediiron tie dmivg Aydialoohotareups afiorthn- 3(R) -yl ,

the startin -er ] be of .t he form of, 20.0ct r 2006 WD 03/095438
PCT/ EPO3/ OB%EE{B ﬁ%étgé)trolr'ﬁr?‘%mﬁ ﬂg% LR PrgPormds ﬂ?fql@ﬂ%gﬁydr o-t hi opyran subuni t
at -CH<R3. The thio ether can be oxidized to the sul foxide. Any

conventional nethod of oxidizing alkyl thio substituents to sulfoxides can
be util i zHWSPbThe heteroardmasics ofifoemslack, wicdeif@he bf thetsubsitalmtsi ised t o produce a

d of } ich -CHg i - d , h
o ot ROEABPK: bt - Con R S § it AR opt B Biaried B he aeed. 1
this reacti QRregneRehaldehe AhFehRlen G Cg?];g@ib\ﬁ%&ﬁsh {cPTouRrQﬁ ah OSYyl ate. Any

conventional nethod of cOnverting an to a tosylate may be utilized
to effect tHrgngonordetroamomdtreh4logyltatie oksacktiencid dowaresietlot &stdrhe i odi de.

1 e Lo R e tor SlanplE Hiybkaih, R Pasileovioh, ; Rfnenaen & 0 0
' - Tetrahedron Lett, 1987, 28, 5895) can be utilized. On the other hand, if it is _
desired to produce compounds with lower alkyl or perfluoro-lower alkyl groups of
compoumds of formula X, the correéponding halo substituted compounds of
* formula X can be used as starting materials. Any conventional method of
converting an aromatic halo group to the corresponding lower alkyl group or

-perfluoro-lower alkyl group can be utilized to effect this conversion.

[0060] If it is desired to produce the heteroaromatic of formula X wherein one of the
‘substitutions is cyano or the compound of formula I wherein one of the
substitutions on the five- or six-membered heteroaromatic ring is cyano, then the
corresponding halogen (especially bromo) can be utilized as the starting material.
Any conventional method of converting a halogen to a cyanide may be utilized to
effect this conversion. On the other hand, if it is desired to produce the compound

- of formula I wherein one of the substitutions on the ﬁve;- or six-membered

heteroaromatic ring is amidooxime, it is best to form this functional group after

 the condensation step from the corresponding cyano group. Any conventional




effect this conversion. The al kyl ation reaction may thenypeceserioed out by
any conventional neans of alkylation of the al pha carbon atom of a

car boxyl i cwagiz@deQss a | ower al kyl ester of a carboxylic acj 9] If it
is desired to produce a conpound of faognula VIII or IX i n%@%ﬂ%?ﬂém IS
2- hydr oxy-cycl opentyl, the commercially available starting material, 2-oxo-
cycl opet anecandipxd/bf Hnidsd t t - i action
sequence, the ketone myﬁﬁrﬁﬁ%@ﬁmf%ﬁ%ﬁﬁ%?ﬂl ér%f}otg?ﬁ\élte%i onal net hod
of reduci ng &°I¥E#Phe to an al cohol nmay be utilized to effect this
conversion. The resulting alcohol can then be protected using a standard
‘protecting group for an al cohol. Any conventional nethod of converting an
‘al cohol t ofpagpr . : i) o._effect,st hi,s conver si on.
The.eat er o O A0 P oD Bors o B oy ey
convent i onal cabtheitnoR’ isettachadgo Arerein Rt réforraditoak CONRIR® 8 pofi® gtbiup! | zed to
‘effect this @Bn ersion. The resulting al cohol can be converted to the

i odi de. Any CORVERtTSHaCRREHEImE meoernsist piall carboal atorhobr captamoiodi de may
be utili Zedh&t@ro%fo&%électté&ﬁoﬁ%'}]‘ﬁgéf&osﬂl The al kyl ation reaction may then be
carried out by any conventional~means of al kyl ation of the al pha carbon
atom of a carboxylic acid or a |ower alkyl ester of a carboxylic acid.

Al ternati Lf it is.desired to produce a conpound of formula | in

whi ch -Gﬁ%‘%"?ﬂﬁlﬁlsdéé‘éﬂﬁ‘%/@lﬁﬁ@ﬁﬁefh‘?CQmEOUI@toéfQﬂm@ﬁvfﬁierD@inwhiyhbe of the

formof for apk:coptaini ng a 2-hydroxy:- .cycl.opentyl. subunjt at -CH<RS.
~ The al cohol nengy%g%gx%%g#@éaﬁl{%n’%heeng}n{@!ly ﬁﬁ?}ﬁg@ P&’?ﬁ’la{:l?'ét hod of

~oxi di zi ng arbrairegielyl-tdrabydkORRRE IRYL i i . of i

conversion. 20 Cct oger 20}66 WO 03/ OQéé%ggﬁP%/E %%@b(%&?fﬁﬁﬁg§ rtll%%n

anal ogous nefi#ie ANy canventienags¢ane ¢f slkylaton ytihe hipky carbGiisfed gf dup can be

obt ai ned from.,ethyl 35 oxocycl ghexane-|-carboxylate. (b) The desired

2- oxo- cycl ohcé’g(bﬁxwﬁﬂ?@r %&Hﬁlﬁf AT CHEE %tlb?(?i’Fat?Péﬂh‘F ?%Wy%éyélﬂlé%‘i@zfﬁ@ﬁfe

car boxyl at e.ihfs Q@B Rksibf. Ahothsr desi; formula | in

which -CHR3 is 2- _Shl.ydr ox(;/i n%"no- cﬁﬁﬁ%%g%?{yé}g&%%é&%%%}?@%{g%%{%@aal may be

of the formGiI drdKriniwedich -CHbAR his 2i-tetyalayd2ofoxa-is fotahe tonieiidiyni t at - CH<R3.

The ket one may. then he
) avXﬂzEbIPe :ﬂccﬁnol, (tetrahydro-firan-2-yl)-methanol. The alcohol may be converted

to the iodide. Any conventional method of converting an alcohol to an iodide may

be utilized to effect this conversion. The alkyl halide may in tum be used for the

alkylation step as described above.

[0063] If it is desired to produce a compound of formula VIII or IX in which -CH<R®
is 2(R)-tetrahydrofuran, the commercially available starting material, R)-(H)-
tetrahydro-2-furic acid, may be used. In this reaction sequence, the acid may be
reduced to the corresponding alcohol. Any conventional method of converting a

- carboxylic acid to an alcohol may be utilized to effect this conversion. The

resulting alcohol can then be converted to the corresponding triflate for the
alkylation step. Any conventional method of converting an alcohol to a triflate
may be utilized fo effect this conversion, and any conventional means of alkylation
of the alpha carbon atomn of a carboxylic acid or a Jower alkyl ester of a carboxylic

actd with an alkyl triflate may be utilized to effect this conversion.

[0064] If it is desired to produce a compound of formula VI or IX in which _CH<R®
- is 3-tetrahydrofuran, the comumercially available starting material, tctrahydio—?r-




converted to the hydroxyim no. Any conventional nethod o%g cefeyarioosg a
ketone to a hydroxyimno may be utilized to effect this conversion. On the
ot her hand,wa §3/09sli3gi S desired to produce a conmpound of forrgq /'oﬂ;d"“' ch
-CH<R3 is 2- nethoxyi m no-cycl opentyl z4the starting materi rray al so be of
the formof formula I containing the 2-oxo-cyclopentyl subunit at -CH<R3.

The ketone nejraniethadsly 8l 6 ubdd. @i REARNSEMdRe, i WcdBNYakonal et hod
of converting a ketone to a methoxyim no maybe utilized to effect this

conver si on. [cogwried|té thecomssppading dosylase. prrgtheoeenticnapebodioHdonfretingl a VI | |
in which -CH<R3, ] 2-. di.fl uor the starti material may be
of the form &F a%%ﬁ?]ﬁbzf oyt m@gﬁg é‘%ﬁ‘?‘?ﬂ% tﬁ%"% OB f@? SR ¢ at
GRS, The KSYRROERLAARahRicd A bfidoahBSodlid Lo nndiitgpmOnyent | onal -
met hod of convtgrtlng?a ketone to a dif éjoo ° etﬁgﬁlg‘é@tg effect this
conver si on. P&ﬂ?ﬁ]oﬂcbnwmngactss]ateeid anoochdmﬂuydaeatmmdpoaffdcm}msforrrul al in
which -CHR3 is 3- hy clopentyl, the starting materi al

3-i odonet hyl *E3¢EH8¥EN Eh ée‘%{‘ﬁnt rtionaraaHon faayithenpe C%@Q‘*ﬁlﬂﬁﬂf may be
used. The ketghRn§amibke gfﬁﬁﬁ Y, thod of
reduci ng a ketong to anahfco 0 aﬁ&&fqﬁe hg?%}géé%atf%oe fect Q%%léa%oﬁerm on.
The al cohol Hﬁgwéreﬂgde'stemfeitadmybcacﬁl andard protecting group for an

al cohol . Any conventional nmethod of converting an alcohol to a protected
al cohol maybe utilized to effect this conversion. The al kyI ation reaction
may t hen I 0\£§,Q NSP, | k ti t he

al pha car on tl{(;%%g?&%%g%l%oxy Qac&a éh&%f%orngl\%ar aIIXIa MP& ‘%%

carboxyl i ¢ aBiXdistrdineirepyimg dictoaimdroflly hoaiMbld stérﬁn%ﬁﬂtéﬁﬁﬁ echréfnbihetip
conmpound 20 October 2006 WO 03/095438 PCT/ EP03/03844 37 of fornula X via:

convent i onal teHaRY5eHHYIS, @ﬂbh@l&@dtaﬁéh%@ﬁid@hde dhefaeyiation reactipmmayar r yi ng out

this reactio n |ona rre of co amne with
a carboxyli cﬁg%?%xaergft%gr SeAn Be ot ™ ]loggl ?%’58? %gg}%{l?lﬁ?@hggh\gg?éﬁbﬁ’ The

al cohol pr ot g6 JT8 BFRARLERN bPETLWRS alGMBNEDT Aok 'iB/fd"&' onal method to
renove al cohol protecting groups may bé used. [0073 It is desired to

produce a conpound of fornula In which -CHR3 is 3- rret hoxy- cycl opentyl ,
the starti be of the for r ni
3 hydroxylwgm%méﬁmp&caew@ma@ S m KR et -G

1s 3(R)-tetrahydrothiopyran, the commercially available starting material, 3,3’-

thiodipropionate, may be used. In this reaction sequence, the diester can be
cyclized using base. Any conventional method of base-promoted cyclization may
be utilized to effect this conversion. The resulting thiopyran may be enzymatically
reduced. Any conventional method of chiral reduction may be utilized to effect
this conversion. The resulting alcohol can be reduced to the corresponding
hydrocarbon. Any conventional method of alcohol reduction may be utilized to
effect this conversion. The remaining ester may then be reduced to the alcohol.
Any conventional method of converting an ester to an alcohol may be utilized to
effect this conversion. The alcohol can then be converted to the alkyl iodide. Any
conventional method of converting an alcohol to an iodide may be utilized to
effect this conversion. The alkylation reaction may then be carried out by any
conventional means of alkylation of the alpha carbon atom of a carboxylic acid or

a lower alkyl ester of a carboxylic acid.

[0067] Ifit is desired to produce a compound of formula I in which -CH<R? is 3-(1-
‘ oxo-hexahydro—114—thiopyran—3(R)~yL the starting material may be of the form of




converted to a nethyl ether. Any conventional nethod of g@ovebLEl Tudgan
al cohol to a nethyl ether may be utilized to effect this conversion. On

t he ot her |.f.Jt is desired to produce a conpound of fqr I in
whi ch -O@q‘?}gdbﬁgjacet oxy- cycl opentyl,‘ the starting mat erﬁ‘%f%@zséf so be
of the formof formula I containing the 3- hydr oxy-cycl opentyl subunit at

-CH<R3. The %p e / d.to,an __acet oxy g 3 .conventi onal
met hod of conver ?%a&gn a“’caﬁgﬁ‘{t{)aﬁgﬂmé@eopg&af}S%%%'(Sﬁiyﬁi‘zp@gﬁlg ef f ect
this conver sieger cdil0Byddidizbd id the Sulel8sid. eMlnd SoreREiaemdthe® BPetiaRimf fornul a
VITl in which -CHR3 is 3- quoro-_cycIopent.i{I, the starting material may be
of the form @kyl Biosubstitaents to sdfixadasioay ba uBlireddo efyctdlis bapersign. subunit  at
.-CH<R3. The al cohol can be converted to a fluoro. Any conventional nethod
of converting an alcohol to a fluoro nay be utilized to effect” this
conver si onoobPOFH is Hbsideld th gro@ﬁ&é & 88b Quid FIHGH 1R VEQ IPPURCyIREL ferant a VI 1 |
or I Xin ich -CH<R3 is 3-oxo-cyclopentyl, the starting nateri al

3- i odomet hy| ix4rtdteprdropyremehg Bnov@r gartingmenterial (@drahddro-p3reh2-g314) may be
used. The ketone can be protected using a standard protectin roup for a
ketone. Any Eﬁﬁ%ﬁeﬂ?%%e“ﬁéﬁ%@lﬁe%w/%ﬂw% the aleghdl ey an Eldeted
ketone may bendibidiig €Any Qoffehfibial Hﬂtﬁwm\éﬁ{z&ﬁﬂ anll?&holfd KW PhleQfay €ACt i ON
may then be carri‘ed out by any conventional neans o allcylation-of the

al pha car bonbatithzadfto affectrthio xyiviecsiam.i Thotosgaledsvien abkyetted it the iadfidea

carboxylic agid. The prqtecti roup of the ketone can then bhe renoved.
Any convent PEHEPIYREE anth‘?dg‘%ﬁg}l 1B %F@ﬁ@lﬁ?éﬁm%ﬁ@aygl?%‘ﬁ Zadithe

utilized to A oS ' i eS| t conpound in
whi oh-the 20° Bt Sher DSB8 BBea stk HER s AR S BB ST Ot
at the br ancborpehiinabifeans oftaigyldioned ity sippenbor atomng aicarbdeflicweil &s  ei t her
Ror S the starting materjal nmay_ be the appropriately chiral-protected
form of 2-c§evEpahobeieofgratborficacdidt erial can then be converted to the
appropriately protected iodide by standard nethods. [0076] If it is
desired to produce a conpound of formula I in which -CH<R3 is 3-

hydr oxyi mjoeesg MEit@peasiryd to pro€ucs adolnipdtnd 8t firindla VEY ol igfwiidie-Jroed of
formula | containing a 3-oxo-cyclopentyl subunit at -CH<R3. The ketone may
be convert edis 2-ydrery-¢Keihpexiyl, thememmergiatlyavaitablostattingeiateodl, gfoxoenver t i ng a
ketone to a

cyclopetanecarboxylic acid ethy! ester, may be used. In this reaction sequence, the
ketone may be reduced to the alcohol. Any conventional method of reducing a
ketone to an alcohol may be utilized to effect this conversion. The resulting
alcohol can then be protected using a standard protecting group for an alcohol.
Any conventional method of converting an alcohol to a protected alcohol may be
utilized to effect this conversion. The ester may be reduced to the corresponding
primary alcohol. Any conventional method of reducing an ester to an alcohol may
be utilized to effect this conversion. The resulting alcohol can be converted to the
iodide. Any conventional method of converting an alcohol to an iodide may be
utilized to effect this conversion. The alkylation reaction may then be carried out
by any conventional means of alkylation of the alpha carbon atom of a carboxylic
acid or a lower alkyl ester of a carboxylic acid. Alternatively, if it is dgsired to
produce a compound of formula I in which -CH<R? is 2-oxo-cyclopentyl, the
starting material may be of the form of formula I containing a 2-hydroxy-
| cyclopentyl subunit at -CH<R>. The alcohol may be oxidized to the ketone. Any
conventional method of oxidizing an alcohol to a ketone may be utilized to effect

" this conversion.




hydr oxyi mno may be utilized to effect this conversion. &nokigeoidogr hand,
if it is desired to produce a conpound of fornmula | in which -CH<R3 is

3- met hoxy M no-..cyclopentyl, the starting material may also be of the form
of fornul 3"5%’3#’% ning the 3-oxo- cy§l opentyl subunit at PCEEREE03S4He

ket one may be converted to the nethoxyimno. Any conventional nethod of

converting a?gg%%?ﬁlg?&l% et hoxyi m no maybe utilized to effect this

conver si on. _ 'S desired to produce a corfpou_nd of fornmula VIII
in which - CHaRIhe Sledred 3-6id-tHaHex $lY-CIERIRE e dlp cdnliR obtaANdd M@ eREsd al nmay be
of the formof formula VIII containing a 3-oxo-cyclopentyl subunit at

- CH<R3. The ®&ecpHeherapc-livarpopglateconverted to the di fluoro. Any conventi onal

nmet hod of co ti.n etone,to i flsuoro may be utilized to effect this.
conver si on. @X%@Feﬁe@&”f%c é@eﬁgdcggl{)r%ﬂ@c‘@né’eé’gm% “formula | in
whi ch - CH<RIycphdzarddne ERbyeydatiet hyl -cycl opentyl, the starting material may
be of the formof fornmula 71 containing a 3-oxo-cyclopentyl subunit at

-CH<R3. The ketone may then be converted to the 3-hydroxy-3-nethyl
conpound P‘iﬁg@i[ .conve_ntd' onal nethod of —converting a ketone,to a |ower

al kyl ter i Siesired Pasadice proppoyad ofdermala LipwhichdfEsRaicbmpound of
f la VIII :5;% i i S1ICHs . - Qhﬁ i al |
a\c/);inragl e sthartulK g mgf ﬁrlog%}ftﬂil- cyci115 %]é%ﬁé%[el%fr%oxygﬁmé%{}g e% ﬁyl rgls?er?/

may be used.cofamikgt Arsongylopentylpublmgc teCH+R’nTha ketoasdarydhdpriet ect i ng

group. Any conventional mnethod of protecting a ketone nmay be utilized to

ef fect thi s CEBYRFEAP &ie hyirayimmg winysopangpnal metid ofronvetipga keones/ 095438
PCT/ EPO3/ 0384 . -k (o] i onal

met hod of rzﬁég?/%%xgn eé?ﬂ%?b@{ﬁ 5@%&%&?@%@}1{9,@?‘?‘4&%8%1 ppit@%éﬂlgrggeé(ﬁ?%ect this .

conver si on. iiisdeditedabtoduada bempaoiivaibgell4 Did Wlich JHER? i¥my conventi onal
nmet hod of converting an alcohol to an iodide maybe utilized to effect this

conver si on. FkkoxymipogvclonetEh the ssatimgipateriehmay else he of the foun oby any

ti , f .al kyl at i f. the,al ph f boxy! i
coraor o BRI ea RinE e oo fdon Ry SrRiE £ SRR u BT ke et ecc i g
group may t ReRoRRric 1HURMmetANYIGHRY Ay @RMntiFRANAELL@ of SSRYAING aket one

protecting %r oup may be used
etone to a methoxyimino may be utilized to effect this conversion.

[0071] Ifit is desired to produce a compound of formula VII in which -CH<R? is 2,2-
difluoro-cyclopentyl, the starting material may be of the form of formula VIII
containing a 2-oxo-cyclopentyl subunit at -CH<R®. The ketone may then be
converted to the difluoro. Any conventional method of converting a ketone to a

difinoro may be utilized to effect this conversion.

[0072] Ifit is desired to produce a compound of formula I in which -CH<R? is 3-
hydroxy-cyclopentyl, the starting material, 3-iodomethyl-cyclopentanone (J. Org.
Chem. 1981, 46, 2412-2414), may be used. The ketone can be reduced to the
alcohol. Any conventiona] method of reducing a ketone to an alcohol may be
utilized to effect this conversion. The alcohol may be protected using a standard
protectng group for an alcobol. Any conventional method of converting an
alcohol to a protected alcohol may be utilized to effect this conversion. The
alkylation reaction may then be carmried out by any conventional means of
alkylation of the alpha carbon atom of a carboxylic acid or a lower alkyl ester of a

carboxylic acid. The compound of formula VIII is condensed with the compound




[0080] If it is desired to produce a conpound of fornul axd okbfabsriopd - CH<R3
i's 4- hydroxyi m no-cycl ohexyl, the starting material may be of the form of
formula | _containing a 4-oxo-cycl ohexyl subunit at -CH<R3. The ketone may

then be CcHAIEPFEF to the hydroxyi mino. Any conventional REHIHFESBISH
converting a ketone to a hydroxyiniifd may be utilized to effect this

conversion. On.the gtherhand, if it js desjred to produce. a Ggo und of
formula | i rPidiproaa Soyeggnyeatignal Hﬁﬂ“?ﬂﬁ{iﬁ RIOYgeE |°8W€9‘§Irddfj°fffﬂ%ﬂ@?m ng
mat eri al may b ¢ QoL BhEY phiffiry

4- oxo-cycl ohex %Scﬂ%akﬁlé{éag{t?oé%fve cgeHa eteglr?e 0(rfnaty tﬁg% ge converted to
t he net hoxyihine withycatleoxyiio hiid eatkr cuatHeodiliobd wosfiet thingneersiost dhe to a
met hoxyimno nmay be utilized to effect this conversian. [0080]§1]talf it is

desired to RlehetarofecHBESHRIR T theppeiameved; AnyrRysniippat Reeth
hydr oxy- cycl gh \ i I y be of the formof fornula I
.cont ai ni ng ar%a@é%(%lpg@@ﬁagﬁtégtﬁg'%m&%@spam' The ketone nmay be reduced

to the alcohol. Any conventional nmethod of converting a ketone to a
al cohol maybe wutilized to effect this conversi on.@%jOOBZ' |f, it is desired
t o pr oduc @053k Hiipisudesirest tofppednge & cumppunst off ferrpwla ki which 1§ &

3-tetrahydro an, the c rciall vai, | abl.e artin terial,
di hydr o- pyr éﬁ%/t{l%@(iﬁéc,lo %&Eﬁéﬁ%’%ﬁ?}ﬁl W&’&@?i%%enft"%gﬁg"ﬁ“@g{h 1<?he ket one
‘maybe r educgdnfathih§18 3- AR Yyelop@ityIGRBHEDL -OMR TEHAGE0RE] dag®ECi Ng a ket one

to an al cohol may be utilizéd to effect this conversion. The al cohol is
convert ed t eothetedde pinethyl efirey. Anytronwenticonhbinetiod lobdonkrtingrapaleohakfoan

| cohol | be.uti|ized ff i ion. Th
ooyl ate nep THIN BeaOptlieLl SREy ke grBREn. A PeoTaEBIe 206 w0
03/095438 F’%Eéiﬁlbﬂfe{%/ t(liﬁli%gg g%{igﬁﬁi&’%hﬁﬁl&'liﬂ%ﬁﬁdcﬁ<@%y-@é&bﬂg a nmesyl ate

to a cyano nay effect this conversion. The resulting cyano
may then be cgcopertylethetstarting mefedal nAmyalse banvttheifomabf foenhlad cofitalmmly ol ysi s of

~a cyano to an acid may be utilized to effegct this conyersion. .The acid is
t hen reducedbg %‘hﬁﬁroéyﬁﬁﬂ@P‘?ﬂtﬂﬁ?g%ﬁﬁféﬁﬁ< a&hﬁé{’lﬁﬁﬁ cappe cFERA P &h acid to
an al cohol ! ] [ ﬁg%% Deohb 6 arfdceiRol nmay then
be converte%g%gpiﬁ%ﬁlgd%ég&%%ﬁ%%ﬁ@gﬁoﬁgzg met égpo?o converti ng an
al.cohol to afay leditiledty bfect thid ¢opeersion. ef fect this conversion. The
al kyl ation reaction may then be carried out by any conventional neans of
[0074] Ifit is desired to produce a compound of formula VII in which -CH<R? is 3-

flnoro-cyclopentyl, the starting material may be of the form of formula VIII

containing a 3-hydroxy-cyclopentyl subunit at -CH<R3. The alcohol can be

converted to a fluoro. Any conventional method of converting an alcohol to a

fluoro may be utilized to effect this conversion.

- J0075] Ifit is desired to produce a compound of formula VIII or IX in which -CH<R?
is 3-oxo-cyclopentyl, the starting material 3-iodomethyl-cyclopentanone (J. Org.

- Chem. 1981, 46, 2412-2414) may be used. The ketone can be protected using 2
standard protecting group for a ketone. Any conventional method of converting a
ketone to 2 protected ketone may be utilized to effect this conversion. The
alkylation reaction may then be carried out by any conventional means of
alkylation of the alpha carbon atom of a carboxylic acid or a lower alkyl ester of a
carboxylic acid. The protecting group of the ketone can then be removed. Any

* conventional method of removing a ketone protecting group may be ntiliz_t‘:d to

' effect this conversion. If it desired to produce a compound in which the




al kyl ati on of the al pha carbon atom of a carboxylic aci @oc@btowes al kyl
ester of a carboxylic acid. In an anal ogous manner: (a) The desired

2-tetrahyq§(9wégg%ﬂr an -CH<R3 group can be nade from 4- butW&i@%ﬁtone.

(b) The desire t et r ahydr ot hi of ur ansQCH<R3 group can be
t et r ahydr ot hi ophen-3-one. (c) The desired 4-tetrahydrothiopyran - CH<R3

group can be h i 4-0 I:f 1ddal3 S desired
To produce o CovEbuRaTset PEPRICA PO A e S Sifeiilber ajthelia

2- t et r ahy dr otchth@{R/ 6:88, thé bartiemaetilahdybatia bbibhtatey @hirhlngoteaicd foral , et hy!
2- oxot hi ane- 3-car boxyl ate, may be used. In this reaction sequence, the
ester may be of 2ouiviepemens bopselhis mepterml par Ban b cowyeeEd fethh EPIOPHENver t i ng

an ester to an.aci b tilized,to effect this conversion. The acid
may t hen be 8505%(:&%&1 yrﬁ%%lbgcf%an%ﬂfrﬁlym% ﬁglséntional met hod of decar boxyl ati on

maybe utilized to effect this conversion. The ketone may then be reduced
to the al cohol. Any conventional nethod of reducing a ketong_to an al cohol -
may be uti[0PZ@dfitos désiredtto phridsce z ovmpowidor forfinga hincwhich -CE<Bomlerted to the

rresylbat ef'f\'r%?é (c)){rllv.ent‘i?_on ‘l’HEﬁ‘ th@%ﬁ@%%g%g«%\égglﬂ ng a ﬁ%foohol ﬁm#rﬁsyl ate
may be utili grep 2 ot e l??qu e fof _ e
di spl aced by ogntAR% LoRbRyclAfbhi MR 4 0DBIRIPEROM 00! mBBY blvoRod 2

mesylate to a cyand may be utilized to effect this converSion. The
resul ti ng cyanihe bpdrokhiennde Aoy nuerdanédnd maimdadicdnveiiing g etoratd ®nal net hod

Conver st o - INEoRETIRS 18 bh B FIda BRI SRRSO (GO AL Bal
~nmethod of re UEE g{%ggﬁéofcé&-g%@gd%?f AP &ﬂg?-cﬁ\éi@é/s@&%&%&- no-

PCT/ EP03/ 038 utiTized to effect this conversion. The

~al cohol may tyutapehigl, thosturinpathtérinl amay b steof theformaf\femiile h adntaeingod of
converting an alcohol to an iodide maybe utilized to effect this

conversi on. thss-egoksyclancail puaaitipbriCHEY: -t Fenketone gy be envetied yibeny
ti | f alkyl afi f b [
o or a T omepRRadho cAPY B Ao R AR R BRI EL Ormound of

formula | hagemoxAsARIaRbE witithiDid dcothisvoaugsionhi ch t he

[0077] If it is desired to produce a compound of formula VIHI in which -CH<R? is 3,3-
diﬂuoro-cyclop.ent)ﬂ, the starting material may be of the form of formula VIII
containing a 3-o0xo-cyclopentyl subunit at -CH<R®. The ketone may then be
converted to the diflnoro.  Any conventional method of converting a ketone to a

difluoro may be utilized to effect this conversion.

[0078] If it is desired to produce a compound of formula I in which -CH<R® is 3-
. hydroxy-3-methyl-cyclopentyl, the starting material may be of the form of formula
1 containing a 3-oxo-cyclopentyl subunit at -CH<R®. The ketone may then be
converted to the 3-hydroxy-3-methyl compound by any conventional method of

- converting a ketope to a lower alkyl terhiary alcohol.

[0079] If it is desired to produce a compound of formula VIII or IX in which -CH<R?
~ 1§ 4-oxo-cyclohexyl, the commercially available starting material, 4-
| cyclohexanonecarboxylic acid ethyl ester, may be used. The ketone may be
protected using a standard protecting group. Any conventional method of
- protecting a ketone may be utilized to effect this conversion. The resultiﬁg ester




group -CH2-CH<R3 and the acid am de substituents are conpgeic®ber 1006
accordance wth this invention, the preferred stereoconfiguration of this
group is Ryoh9fB8pdg |f it is desired to produce the R or the i er of the
conpounds o? formula I, these conpounpgs can be isol ated }sc":?l#é’%g’gghed

i soner by conventional chem cal mneans. The preferred chem cal nean is the

use of pseud j j iliary I,r ) tr]
al kyl ati on o?&?’ %&géuée%%%getﬁf;%m%ﬁﬂ %ngy%og}’% g‘ril\?]e(‘éslg‘goﬁeé{rﬂ%(%ﬂn%%, Myers,
A .G et al. joardizohoChembeStilized @Oefiectth®onvd®iohOTHB d18shol dasts ed R aci ds of

formula I X, the conpounds_of fornula V are first converted to the
pseudoephedr FPRVeHR Hetbe irdidyy Ay corvgntipnplaeitied phesavpiiag ag alogkolde st r ed

-enantiomer o i .convent.i onal hod of ..converting a

car boxyl i c aichgéeﬁg%e(?%r% oegg(r?negggéﬁgﬁC%%Vefﬁl?rf‘@sa_f@%n@ir%a&m’f s WeBnver si on.
The pseudoepbedticdutdyi BeTosamtiongdengas e Ql’kk]ﬁti&i 85the LM @hiB6A btk of

ral lcylations with alkyl halides to afford the a-substituted am de products
cor r espondi ngcargoxdicrgideor a ixwemalkyleester gfih paipaidicercmbbe ketahé progating hed

am des can be_converted to the, highly epantionerically enriched R

carboxyl i c atid8™6¢¥ té%jr%rﬁﬂeﬁlor%'bﬁ}“gg%%v\?ﬁﬂ?? H’&%&&? B?IBXY%#%‘P%‘?Q s net hods
to convert apﬁ%rcﬁ@ggmlgglgycbealsg@r boxylic acid. These R carboxylic acids of

formula I X can be converted to the Risonmers of formula I. In carrying out
this reaction, any conventional nethod of condensing a primary amne with

a car boxyl j 1.d.can. be utilized to effect thjs conversion., [0086] Another
cheni cal r@@@ﬂ‘gl&dﬁﬁ‘&?@@?ﬂ CRWI@OFB%H%#T@FI%SIH%W@E% s isF formula |
is to react puen:GaARSWIEIoREXs : L1 i aG i ase. Any
*conventi onal S}gg%i cally a(?t i}\(/)Ie’otlik}glg{ea?tc]IJ n %%ﬁ%t%%%t%%ﬂér@%?a?hi S :
resol ution. coAtaimigg b Heoxprakhbheeyl apuniat JIGHG iMe Keasesnaided be optical |y
active am ne bases, such as al pha-net hyl benzyl am ne, qui ni ne,

dehydr oabi et§PREgHSIE Srrchysirpammy. Gsbysarentvoal meierd of emvsnog aeimeP03/ 03844
42 et hyl ' f . onal hp i Lized |
fesorvi g D a ARy Bno S lucBe AL OBV B MR AR LD e

utilized in icBrdeyitdigo pestuct Aicompoatd éOdrmhR [IMRhicRschR’qn4st ep, the
conmpound of formula I X is reacted wth the optically active base in an
i nert -or ganitBetieFEmo-yelaberyl; Hestasingmatenntmay dlso bhef Bodoendf v active

For mat f on o oPLe S Eul R e A RBE BB b R HERS, Tor B By ™ 11 10

then be converted to the methoxyimino. Any conventional method of converting a

ketone to a methoxyimino may be utilized to effect this conversion.

[0081] If & is desired to produce a compound of formuia I in which ~CH<R® is 4-
hydroxy-cyclohexyl, the starting material may be of the form of formulal
containing a 4-oxo-cyclohexyl subunit at -CH<R>. The ketone may be reduced to
the alcohol. Any conventional method of converting a ketone to a alcohol may be

utilized to effect this conversion.

[0082] If it is desired to produce a compound of formmula VIII or IX in which -CH<R?
is 3-tetrahydropyran, the commercially available starting material, dihydro-pyran-
3-one, may be used. In this reaction sequence, the ketone may be reduced to the
alcohol. Any conventional method of reducing a ketone to an alcohol may be

B utilized to effect this conversion. The alcohol is converted to the mesylate. Any
conventional method of cdqverﬁng an alcohol to a mesylate may be utilized to

- effect this conversion. The mesylate may then be displaced by a cyano grdup. Any




critical and the salt formation can take place at room térguetst 6@ and
at nospheric pressure. The R and S salts can be separated by any

convent i o% thod such as fractional crystallization. ﬁ b Rlp03/03844
crystalli ?326§?E§ach of the salts can, be converted tot Ee: respective

compounds of formula I X in the R and configuration by hydrolysis with an

acid. Among the preferred ids ar.e dilute agueous acj -9 Jg om about
000 I N Co 2RPFRLGR mediodest Sieide & mettfis DO IR R i nitizelto ol

hydrochl ori ¢ gagkhverdiéh. COM¥ de@itial dyafo lay i BY conleitadhb eMadid. pnpduced by
this nethod of resolution is carried out throughout the entire reaction

schene to prodeagondmadexsi ofdydRlsis & 4 eyenetosangicid waybg wilized[looBeqt The
resol ution of racemates qQf the conpounds of the fornula |X ca be
achi eved vi a@ﬁ%?qVSP%i]g??aﬁfde’EgTepég‘g‘&?af‘%ﬁl éﬁ@%@é%??@??‘?w&% g‘l'%l%gr _

. am des. Theﬁ?reﬁhﬁﬁ%%%’ﬂ% bﬁaﬁﬁ(ﬁlﬁﬁaﬁe WHZ088 Gt 6 dheR3ad Tay coupling

the carboxylic acids of the formulaI X wth a chiral al cohol or a chiral
ami ne. Thi s nkakélimay thambe benvered ioeh iodide usincormytiopelmethod ohal et hod of

coupling a carboxylic acid with _an al cohol. or an_am ne. The carrespondi ng
di ast er eoner §°W“€!£r?ﬁcﬂ??ﬂi’§1f?fa“tlﬂ@%eﬂﬁyﬁ%iluéﬂllz&)fi@a‘%%f%%ﬁ BRVEEFEr &t%d using
any conventi : r.atd | . L b B AT s @3t er eoneri c
esters or am %uggg&fﬁéﬂrl&%%r&%%’ggﬁ%%gﬁ%Bg;g]lﬁgl ta%le cofr:rgspondi ng pure R
or S i soner salkjhdohyfithelaytiazarben atdn of £ earblveylcacid @a lower alkidiestyr of a :

conventional known nethods to hydrolyze an ester or an am de w thout
racem zati on?aI]I?PFiélclaﬂd-the separation of R and S isoners can al so be

achi eved usgﬂn&g}r&ho%@me% ester hydrolysis of any |ower al kyl esters
0

correspondin & conpound of the formula VIIl (see for exanple, Ahmar,

M; Grard, @);T@IdagihedB;euﬁ%bw@ncmﬁ,gdiﬁﬁﬁnbzaﬁﬂ):ﬁmhﬂch results in
the formati on of corresponding chiral acid and chiral ester. The ester and

the acid can béugphidedendy any conventional nethod of separating an acid

froman ester,. ,Ihe, configuration. f 3a_ V1|1 i i roduced by this
met hod of reldl eidﬁﬁu‘?‘isé"g%ag?‘%raﬁbﬁ“@_gﬂ %?qu-qapmé%ﬁ&lf%gger 2006 WD
03/ 095438 PCT/ EBO3: boMeh-3-0pe.- throughout the entire reaction schenme to

produce the desired R or S isoners of form&la . [0088] Al of the
conpounds of (d) Fimdesiréd dtstahydmnibiapyean (&R rpoumean begpadedran i n

tetrahydrothiopyran-4-one.

[0083] If it is desired to produce a compound of formula VI or IX in which -CH<R’
is 2-tetrahydrothiopyran, the comniercially available starting material, ethyl 2-
oxothiane-3-carboxylate, may be used. In this reaction sequence, the ester may be
converted to the acid. Any conventional method of converting an ester to an acid
may be utilized to effect this conversion. The acid may then be decarboxylated.
Any conventional method of decarboxylation may be utilized to effect this
conversion. The ketone may then be reduced to the alcohol. Any conventional
method of reducing a ketone to an alcohol may be utilized to effect this
conversion. The alcohol is converted to the mesylate. Any conventional method
of converting au alcohol to a mesylate may be utilized to effect this conversion.
The mesylate may then be displaced by a cyano group. Any conventional method
of converting a mesylate fo a cyano may be utilized to effect this conversion. The
resulting cyano may then be converted to an acid. Any conventional method of

| hydrolysis of a cyano to an acid may be utilized to effect this conversion. "I'he acid

. is then reduced to an alcohol. Any conventional method of reducing an acid to an




t he Exanpl es, activated glucokinase in vitro by the procrapoeeb&f2086 ol ogi cal
Activity Exanple A In this manner, they increase the flux of glucose
netabolls causes increased i nsulin secretion. Ther e
conmpounds o(T) Wr?r%l a | are glucoknasg, activators useful C%TE?)E)I%? gy;l ng

i nsulin secretion. [0089] The follow ng conpounds were tested and found to

h |1 d
orarly in acas BanE b REIR LR chlakidl A e 3 ity

Exanpl e B:  converted to an iodide. Any conventional method of converting an alcohol to an
N- ( 5- Br ono- pyr azi n- 2- - 2- (3-chl or 0- 4- net hanesul f onyl - phenyl ) - 3-
(t et r ahydr o- pyHemmay pq: )1 bze@ﬁp 6Hagtithis conversion. The alkylation reaction may then

Dyt azin 2. yi P SR ERPRER, Rt BRI s o7 s b GRS RBh SE3E d¢
2(R)-(3-Cnl Oé@al‘boﬁ?lmaﬁt?&wfo%i/h]i@h@sﬁéﬂo}‘a%aﬂo@xﬁ@a&d/dOpent)") N-

-pyr azi n- 2-yl - propi onam de
- 2(R) - (3-Cnhl or o- 4- net hanesulfonyl phenyl ) - 3- ((R) - 3-oxo-cycl opentyl)-N

pyrazi n-2-y| - nr.Qpi onani

N (5 Br ol “h%fﬁa comrl?& ot fosmul s 20 2VEEREHG STPPB A PREMITAISh 5. oxo-
cycl opentyl) Ry @3 and the acid amide substituents are connected. In accordance

N- ( 5- Br ono- pyra2| n- -y1) ( 3- chl or o- 4- net hanesul f onyl - phenyl ) - 3- ( 3-
hydr oxyi. mi nowdyctlhlepmnswr) thrr ppfeoredsiegepconfiguration of this group is R.

- 2-(3-Chl or o- 4- net hanesul f onyl - phenyl ) - 3- (3- net hoxyi m no-cycl opentyl ) - N
pyrazin-2-yl - propi onam de

N (5 Br ontoas 32 s Gt 02% s thO Ry 4rdTS IAAHRE S QB BB et B-

imet hoxyi m n yc openty ropl onam

N- ( 5- Br ono- pghjeﬁezcdmlﬂ&u;lﬂs) eddrtedsalhted mo thé-derirdidbin@aer Byoroplepfomaldhemieal 4- oxo-
cycl ohexyl ) - pr opi onam de

N- (5- Br?)mﬁ pyeas: b ppefpred ehenieal apmag ivthe vseofRssudenphesiine phashiry -3/ (4-
a4 2( Ry~ (3 ChrdBY 8 e AR 0 oS or R ened R S P 2

0X0- cycl ohexfk kxphelp) Myar] ALS. et al. J. Am. Chem. Soc. 1997, 64%R To forrnﬂle
N- ( 5- Br ono- pé/razm 2-yl) - 2- ( 3-chl or o- 4- net hanesul f ony Phen yl)-3-(4-
esired R acids of formula IX, the compounds of formula V are first converted to

the pseudoephedrine amides using 1R,2R~(-)-pseudoephedrine as the desired

" enantiomer of pseudoephedrine. Any conventional method of convertmg a
carboxylié acid to a carboxamide can be utilized to effect this conversion. The

~ pseudoephedrine amides can undergo highly diastercoselective alkylations with

alkyl halides to afford the o-substituted amide products corresponding to formula

TX. These highly diastereomerically enriched amides can be converted to the
highly enantiomerically enriched R carboxylic acids of formula IX by
conventional acidic hydrolysis methods to convert a carboxamide to a carboxylic
acid. These R carboxylic acids of formula IX can be converted to the R isomers of
formula I. In carrying out this reaction, any conventional method of condensing a

primary amine with a carboxylic acid can be utilized to effect this conversion.

[0086] Another chemical means to produce the R or S isomer of the compounds of
formula I is to react the compound of formula IX with an optically active base.
Any conventional optically active base can be utilized to carry out this resolution.
Among the preferred optically active bases are the optically active amine bases.

- such as alpha-methylbenzylamine, quinine, dehydroabietylamine and alphé—




hydr oxyi m no- cycl ohexyl ) - pr opi onam de 20 October 2006
N- (5- Bronp- pyrazi n-2-yl)-2(R)-(3-chl oro-4- et hanesul f onyl - phenyl ) - 3- (4

hydr oxyi mywg@o§yshsghexyl ) - propi onam de N
2(R) - (3- Chl or o- 4- met hanesul f onyl - phenyy,) - N- (5- chl or o- pyr azll?%T-/EEofiflofgfé- (4
hydr oxyi m no- cycl ohexyl ) - pr opi onam de. [0090] On the basis of their

capabl ity Olm@eyiigaiynsinll 00! 135 eork bR cHOIBN AR i AR VR T a | can

be used as nedi caments for the treatment o abetes. erefore,
as ment i oned ogganici asids witll opteatlyasticooaniomninedasanpa ba dtiifedncmyiag | are
al so an obj ect %f t he. vention, as is a_process for the

e

manuf act ur e GFL RESFERCL rﬁggﬁﬁ% utiothtieh Uy oewnsynd shfrmaled Xor ragieg one or

mor e conpoundgife P%@%aFﬁgla%ti’l/e B4 in b iflBSLBE ARG ﬁfepﬂlg‘[ ﬁp%dﬁt%é salts
a AdmimT St T at

t herapeutically va substances 1 ntd a gal enica ! lon form
e.g. by conbofittegpticalbymivedmibe ith buthahd R ant SHsemeh af ieempbed dfy

accept abl e c%r rier__and/ or adjuvant. [0091) The pharmaceutical conpositions
may be admin @Fé‘iae]a(-ompi?maélf)n@?ﬁﬁm waltp,rfemperatures andpresseblaeanot  coat ed

tablets, dra : N apsul es solutio enul.si ons or
suspensi ons. 9‘2@%11 ni SE rq;ast8 ¥t5§%%18g2@%%§13§%$$ﬁ°8@ tgﬁperaﬁ%%qq%?s_ PCexanpl e
usi ng suppospiedsur&SThd ReallY/salts cREBEsHpaRRAM My chbfenB¥MIPhEhod4RERSS

ointrments, creams, gels or solutions; or parenterally, e.g. intravenously,

i'nt r amuscul afp§tionsh @ysieliFaiens | After caystallirasion) dagh of thersalisetorbvsonyertedsi ng f or

exanple injgg I |Lutions. . Further e, .admnjstration. can be carried
out subl i ngugﬂ ‘39“'8 e&%g cgwpgﬁ%s°g$w%gﬁé%%%e@$P@WW%? a spray. For
‘the prepar athyialoéis il £ fid. SAREL thed RBERLS aci AYWHteAqubRfsdcideliat i ne
capsul es the con‘gounds of the present invention may be adm xed W'th

\

phar maceut i cEPm@bPie}-00 1N to?Nagieous ecids.gacti & aqexeuspudfntis or #uaopl es of

sui tabl e excipients.for.tabl et drage or d l.ati ne apsul es incl ude
| act ose, naicl}gir%ﬁ%;\%chacbq' ??mgtoﬁma?& ‘31”%%6‘?’ P@H%%ﬁdﬁ’é’ WS d or

sal ts ther eoeths¥lbf ARbRiIBX G PIrBET SutfiBion tYerteﬂﬁﬁorfeEctﬂﬁl s@{tédé@tocap.sm es

I nclude for exanple vegetable oils, waXes, fats, sem-solid or liquid

pol yol s et c.prodoedheldesgreti®R ot hisomatusidomfuls Re active ingredients it nay

however be the case that no excipient is 20 Cctober 2006 WO 03/095438
PCT/ EPO3/ 03844 4i needed at all for soft gelatine capsules. For the

preparati Fﬂebsaji TﬁQi‘ééB%ﬂ?i@%log?gcenﬁYeE YR e c%ﬁ%%ﬂﬁtﬁ%h%&r&%l&rﬁy&ﬁ a489d 1 nclude

for exanp ter, p
~achieved via the formation of corresponding diastereomeric esters or amides.

.- These diastereomeric esters or amides can be prepared by coupling the carboxylic
‘acids of the formula IX with a chiral alcohol or a chiral amine. This reaction can
be carried out using any conventional method of coupling a carboxylic acid with
an alcohol or an amine. The corresponding diastereomers of compounds of the

- formula IX can then be separated using any conventional separation methods. The

- resulting pure diastereomeric esters or amides can then be hydrolyzed to yield the

- corresponding pure R or S isomers. The hydrolysis reaction can be carried out
~using conventional known methods to hydrolyze an ester or an amide without
racemization. Finally, the separation of R and S isomers can also be achieved
using an enzymatic ester hydrolysis of any lower alkyl esters corresponding to the

- compound of the formula VII (see for example, Ahmar, M.; Girard, C.; Bloch, R,
Tetrahedron Lett, 1989, 7053), which results in the formation of corresponding

- chiral acid and chiral ester. The ester and the acid can be separated by any
conventional method of separating an acid from an ester. The confignration of

 formula VIII which is produced by this method of resolution is carried out




saccharose, invert sugar and glucose. For injectable solz2iDeRber @061 pi ents
which may be used include for exanple water, alcohols, polyols, glycerine,

and veget gph g3o4idss. For suppositories, and |ocal or percni,th.rﬁ,gy&s“
application, excipients which may beysed include for exanple natural or

hardened oils, waxes, fats and sem - solid or liquid polyols. The

h t . . . i i
phar maceut | CahrstghmA St drififSrcARn ARG A Y rBiite (R SIELYRNY Saig%e{rg Iof iers.

sol ubilising agents, stabilising agents,” wetting agents,

sweet eners; doimulabt s, odorants, salts for the variation of osnotic
pressure, buffers, coating agents or antioxidants. As nentioned earlier,
they may also contain other therapeutically valuable agents. It is a

‘prerequi si fpskhal j L F@p!ﬂ food :
preparati ogws aj:e r?gnltﬂet%o)%ﬁgﬁﬂﬁ%@%i B?é?@%‘%hgﬁd or négg%lgé%ggasgtefglﬁ% ravenous,
i ntranuscul arthoExamydes, acivatid$lucdkizats in vis by tHegirédcdttt dfBislogical

‘adm ni stration.. The dosages in which the conpounds of fornula | are

adni ni st er ed ARVEY Fganplge- adhis meanmen dhay ingreash shefiruefeelegose mstabshien f i ¢

active ingredi;eqt nd the requi renents of the tiept apd the node
of applicati g#\hggh cﬁu%%ﬁgﬁgﬁ?@gg%l%%ege VLol 2 ?’1@%‘3%?%%‘%685{}]’%%% per
day cone inue gadvkimdes adtivalrs dseR9 Wr ikktessihdventd @Brevibh! be better

understood fromthe followi ng exanpl es, which are for purposes of
illustration and are not intended to limt the invention defined in the

(F:>|C$I/ $b37ﬁ§g%!fﬂ%@%<%%k§%£g%gﬁ ﬁ%&g%’&eﬁ%ﬁ{l fozu% ?.o hm g{%{al?egn?g%%oldnase
15 3B D ke e A Y -
(11. 90 g, 45destriberbin)Biglvdicald ity ExafpldB: g, 90.82 mmol) in net hyl ene
chioride (80 M)Nf[g-?irggozp(})rra%%-%ﬁ—ilﬁq %ro%—em%%ﬁaagesulfonyl—phenyl)—3-
(tetrahydro-pyran-4-yl)-propionamide
2-(3-Chloro-4-methanesulfonyl-phenyl)-N-{ 5-(N-hydrox ycarbamimidoyl)-
. pyrazin-2-yl]-3-(tetrahydro-pyran-4-yl)-propionamide
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-cyclopentyl)-N-
pyrazin-2-yl-propionamide
2(R)~(3-Chloro-4-methanesulfonyl-phenyl)-3-((R)-3-oxo-cyclopentyl)-N-
pyrazin-2-yl-propionamide '
N-(5-Bromo-pyrazin-2~y1)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-0x0-
cyclopentyl)-propionamide
RIS N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methapesulfonyl-phenyl)-3-(3-
hydroxyimino-cyclopentyl)-propionamide -
: 2-(3-Ch10r0—4—methanasu1fony1—pheny1)-3—(3—methoxyﬁnino—cjclopeniyl)—N—
pyrazin-2-yl-propionamide
N-(5-Bromo-pyrazin-2-y1)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-
methoxyimino-cyclopentyl)-propionamide
N-(5-Bromo-pyrazin-2-y1)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-
cyclohexyl)-propionamide
N-(5-Bromo-pyrazin-2-yI)-2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-

oxo-cyclohexyl)-propionamide




with iodine (11.53 g, 45.41 muol) followed by the dropw geoaddétzoon of a
solution of (tetrahydro-furan-2-yl)-nmethanol (4.0 nm, 41.28 mol) in

met hyl ene whhohdsgg (5 nL). The resulting reaction m xtur dto
warmto 25C, where it was stirred forg4 h. The reaction ep&?%?ogﬂ\%\fgi\eth
diluted with water (25 nL), and the reaction mxture was further extracted
wi th nethyl ene c@@r 30€L16- —Ju@ﬂﬂcg £ b rednRis layes ganer e
dried over sodium su fate, ? ered’11 on%f‘ﬁh&%ﬁ@ﬂtrgl;&ed n vazg%g Zt 25C. The
resul ting solokdcydshabhmdpishamidqeent ane (4 x 50 nL) and filtered through a
pad of silica gel. The filtrate V\]/g(s3 concentrated in _ vacuo. Flash

chr omat ogr aphy (WC&“’Q‘%’PY?&ZIQ@I (Gobdrrgdomaibapesubonyyehensdhi-fhe/ et her)
af forded 2- |Eﬁwmﬁ .£2.09 g, 259 as a clear, colorless-
i quid: El- e cal Cd&?é?&%ﬂ(%géﬂg 211.9698, found 211.9708. [0095] A
sol ution of (3, 4NdiSeBdoatoopyrhenyd-yh-a@Et-(3cctasiod-ndthabesylfofylpheyd)-3-(4-n

met hanol (71 ni) was treated with a catalytic anount of concentrated
sul furic aci BydrpRpaminesyaloksxyhiBeeRipeapide heat ed under reflux for 12 h. The

50, 230- 400 meart oy oo ek et BR SR AR S AP PRt JRES 2 1 02 0!
(3, 4-dichl Orﬁyd}bﬁﬁjdlﬂg.aﬁﬂéhﬁy%rﬁblﬂﬁﬁﬁﬁﬂlg ester (15.0 g, quant.) as a white

solid: nmp 30-32C, EI-HRVMS me calcd for COH8CL2Q2 (M) 217.9901, found
217.9907. [0096] A solution of d| i sopropylamne (0.59 nm., 4.51 mmol) in
tetrahydr (30, ni) S co d to under. an grgon at npsphere and
then was. d1A0 Bl oot SR8 R SAoaatheslE S nfth B R Hes (15
m, 4.51 mméaovameqﬂlﬁeaﬂmsemagweeameﬁts%ﬂ thé §eadlent J8Gpd Didiabstesni N, after
which time, a solution of (3,4 20 October 2006 WO 03/09 438 PCT/ EP03/ 03844
47 di chl or o- Phezelptd, asveniionaioiadisrpinbdicammette cont@amgarongonad nifotmulad

t et rahydrofura

1, 3-di met hy| #§; alfﬂ%ﬂ@%{ ?Q’E?WF%E‘%(‘&Y‘)“"BWW a PSR o1 hemanRRere phy y added
via a cannul t heh! I 78C for
R e rer v CEEL W RSO b RGR cRY Bk Srgorilsof (Tos

ng, 3.76 mmfo}mu]la I'en8; il dastedy bnSordnare Mitice theaipedtical B(viakjabpysubstardenione (0. 5
m.) was added via a cannul a. The reaction m xture was stjrred at_-78C for
1 h and t heRtos etliriel pdmpiFFsics 0w o-gHhyrcombining 3 cemppyrsrfformuial n  The

reaction m x&,ﬂﬁgghm&ngg&%%ge %&r%dﬁoggﬁjh'v%ﬂ. of a saturated aqueous

anmmoni um chl ori

[0091] The pharmaceutical compositions may be administered orally, for example
the form of tablets, coated tablets, dragées, hard or soft gelatine capsules,
solutions, emulsions or suspensions. Administration can also be carried out
rectally, for example using suppositories; locally or percutaneously, for example
using ointments, creams, gels or solutions; or parenteraﬂy, e.g. intravenously,
mtramuscularly, subcutaneously, intrathecally or transdermally, using for example
injectable solutions. Furthermore, administration can be carried out sublingually or
asan eerosol, for example in the form of a spray. For the preparation of tablets,

- coated tablets, dragées or hard gelatine capsules the compounds of the present
invention may be admixed with pharmaceutically inert, inorganic or organic
excipients. Examples of suitable excipients for tablets, dragées or hard gelatine
capsules include lactose, maize starch or derivatives thereof, talc or stearic acid or
salts thereof. Suitable excipients for use with soft gelatine capsules include for

‘example vegetable oils, waxes, fats, semi-solid or liquid polyols etc.; according to

 the nature of the active ingredients it may however be the case that no excipient is




solution (20 nL) and extracted with ethyl acetate (3 x 280 OtiberfAv®6conbi ned
organic |layers were dried over sodiumsulfate, filtered, and concentrated

i n vacua. wblegssssghr omat ography (Merck Silica gel 60, 230-14919]3};5%%“ 90/ 10
hexanes/ ethyl acetate) afforded 45

2- (3, 4-di chl or o- phenyl ) - 3- (tetrahydr o-f nr an- 2-yl)-propionic acid nethyl

ester (501 ngeedeti%) aﬂ;foxasoﬁogeqmine%%p;aiels; F&¢ thEBMBaritign 6fbhtidne bnd C14H16C1203

(M) 302.0477, found 302.0464. | 7] A solution of

2- (3, 4- di chl éVBPplseipiontwiichmeaathpdsed foghdn {d-exhinplsrepempolgolaci d  met hyl
ester (617 4 | ). Ot hylurea £302. 4.07. mol ).,. and.a, sol ution
of magnesi ug?’%rl%; %)Sﬁ’ m;\%%suﬁ%]i ?’Pgir%?cof %'E_OIVWJ'E%‘E)I& .58g1n%5,= e{@‘?l%ﬂtﬁ%}lﬁh was

heat ed at 10@ayfiRfuséd Mhchhl6F extabipfe WitBE alcbhSls [ RARII Xl U By REBb]
concentrated in vacua, dissolved in ethyl acerate (’%%'Cm_ > “and 1 hen.

filtered thedaghorsuppesiofiesiani bxalysiperchitmeousppplicaioneeigiienwhishcent r at ed
‘in vacua to giyv t he. crud roduct. Flash chro ography (Merck Silica gel
60, 230- 400 %éagf?,e “S%gﬁ@%ﬁg%gwgwaﬁ%&aﬁ@éﬁﬁ% 8@&%%¥afs and semi-

1-[ 2- (3, 4- di i QiRIEHYIydIs STh SlabARLAN it -
furan-2-yl)-propi oﬁ@ll ]?S?rrlgflrﬂ%l -urea g‘g&éc%??séu%nglnﬁﬁ a“lﬁ Coﬁﬁ% m e cal cd
for Cl5H18ChRNA0Bg(alpni8séhilting dgentsdstBAUsifE 9ents? Weflifcipets, 2006 WO

03/095438 PCT/ /03844 48 Erognpl e 2 L .

2- (3, 4-Di chl 8& -3’8:%%91")39@-‘??5 Fi ogorenisasilts 19n the ¥arighioa 26PSmOlS - pr opi onani
de HOHH - Wely) . Ly .Dr r l'ithium
di i sopropyl a _e%gr é(’zlgl?iﬁ?rl(l_g’ %at%é%g%%ﬁf%g?i g%“*@%ﬁf‘f“%%{‘O%%Bf%ﬂ‘&m@%@ r@%’ol ed to

. -78C was tr ealt@coniit lotHeB theralicatitabiyoaluableragbnts Al 64 4 prepsjuihitt @6a0y, 3. 39

nmol ) intetrquah drofuran/ 1, 3-di nethyl -3,4,5, 6- .

t et r ahydr o- 239 VRREHsPdRibe spramfagtuse Bf the prepprativppare @gpttexing sol uti on was
stirred at -78C for 45 mn. At this tine, the reaction was treated with a
solution of 2- brononethyl-tetrahydro-furan (672 ng, 4.07 nmmol) in

1, 3- di net §§0923 Peferréit forms of use are intravenous, intramuscular or oral administration,
most preferred is oral administration. The dosages in which the compounds of
formuia I are administered in effective amounts depend on the nature of the
specific active ingredient, the age and the requirements of the patient and the mode
of application. In general, dosages of about 1-100 mg/kg body weight per day

come info consideration.

[0093] This invention will be better understood from the following examples, which

are for purposes of illustration and are not intended to limit the invention defined

in the claims, which follow thereafter.




tetrahydro-2(1H) -pyrimdinone (2 nmL). The reaction m Xt urEQO¥W@BeriOD6 r ed at
-78C for 2 h. The reaction was then warnmed to 25C and was stirred at 25C
for 18 h. wdbgoessgaction mxture was then quenched by the dropwisgsagddi tion
of a saturated aqueous ammoni um chl ogde sol ution. The excess solvent was
removed in vacuo. The residue was diluted with water (50 nlL) and was
treated with a 1N aqueous hydrochl giglagpi&i d sol ution until the solution
was acidic. The resulting solution vvas extracted into ethyl acetate (3 x
50 nmL). The organics were washed w f ssat ur at edaqueous | i t h

i u mchlor

filtered, i gzegbﬁ%gérﬁérrgb Iéfjnlyrr? 31gt%%fif@h#‘%chr n togr%ggﬂlf —%&hﬁ-&?&g lica
gel 60, 230 400 nesh, 50/50 hexang tthyl acetate with glacial acetic acid) -
af forded 2- (3, 4-dichl oro-phenyl)-3g ioni i
(692.3 ng, 70.8% as a white solid:
C13H14C1208 (M+H) + 289. 0399, founRe 2
2- (3, 4-di chl or o- phenyl ) - 3- (t et r ai gr ary 2-yl ) -propionic acid (204.5
nmg, 0.70 mml), 2-am nothiazol® (7Y ny, 0.70 mmol), and benzotriazol -1 -

yl oxytris(di nmet hyl am no) phosphoni u hexaf | uor ophosphate (314 ng, 0.70 nmol)
in NN di r[w;nr‘flpt SHHRGH ms)phﬁﬁSaw@ag; 89, 4\|!:Aﬁlﬂl01) and imidazole (6.18

NN- di i sopropyl et hyl am ne (2 0L, 149 m Xture was stirred under
ni trogen at 250.320mobd in. mﬁﬁlylenhlchldndm(t?o e coekedtto diCwess slowlytiesitedi t h

wat er (50 tracted th ethyl acetate (3 50 nL
The or g(ganl cs&’%F"g{“@ @gégl g? 4?%@?‘8@1%@“@%@1?3? Scy%@ ion )~
PCT/ EPO3/ 03 I . 1 . h

chr omat ogr agﬁff/(t?tél\/%rrcgﬁ f%?l{l?cgﬁ lﬂlgl:jette %,(4'921815’4%8 3&5 ?gfdfglﬁhexanegﬁe?ﬁyl

acetate) af f{Grmdbl Zh¢ sdhpigakhaion mixture was allowed to warm to 25°C, where it

phenyl) - 3- (tetra_hy ro furan-2-yl)-N-thiazol pr opi onam de (232.2 ,
88.4% as avrsbrad £o514 ly Thegemioppmixiyee “ﬁﬁmﬂrﬁ%@t@a‘l"&“‘faﬁﬁf @516&}1763@@2 N202S

(ZN% 4- ﬁ/;to hgﬁce@ulr% ony ﬁ%enyﬁggﬁgtﬁ% gﬁdgﬁr 1‘c’)mpunrle hy]’f???fhloflsi I@ t hzloa% 2-yl -

propi onam deThechxﬁbinEﬂ Ntganic layers were dried over sodium sulfate, filtered, and

RH1A0- ﬁOZC FAB- HRIVB me calcd for
9404 TO099] A sol ution of

concentrated in vacuo at 25°C. The resulting solid was washed with pentane (4 x
50 mL) and filtered through a pad of silica gel. The filtrate was concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 80/20
pentane/ether) afforded 2-iodomethyl-tetrahydro-furan (2.09 g, 25%) as a clear,
colorless liquid: EI-HRMS m/e calcd for CsHoIO (M) 211.9698, found 211.9708.

[0095] A solution of (3,4-dichloro-phenyl)-acetic acid (14.0 g, 0.07 mol) in methanol
(71 mL) was treated with a catalytic amount of concentrated sulfuric acid. The
reaction mixture was heated under reflux for 12 h. The reaction was concentrated
in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 50/50
hexanes/ethyl acetate} afforded (3,4-dichloro-phenyl)-acetic acid methyl ester
(15.0 g, quant.) as a white solid: mp 30-32°C; EI-HRMS m/e calcd for CgHsClL0;
(M) 217.9901, found 217.9907.

[0096] A solution of diisopropylamine (0.59 mL, 4.51 mmol) in tetrahydrofuran (30
mlL) was cooled to -78°C under an argon atmosphere and then was treated with a
2.5M solution of m-butyllithium in hexanes (1.8 mL, 4.51 mmol). The reaction

mixture was stirred at -78°C for 15 min, after which time, a solution of (3,4-




00 O\ [01001 A solution of (R -(+)-tetrahydro-2-furoi copotebér&0069, 68.9
mml) in dry tetrahydrofuran (100 nL) under argon, cooled in an ice bath,
was treat qgoQsgpmse W th borane-dinethylsul fide (19.6 1%%’7 npol ) .
The reaction was allowed to warmto 25C, where it was s{ﬁi_r}cre 0}3@;}8@1)“ and
was then re-cooled to OCin an ice bath. The reaction was then quenched by

the dropw se gagigli-t i ; i | 1 wat er
(100" 1) "and Copt r o ol ot B ity (EREH 3 PR o) Bfcbbe Tl
or gani ¢ extr §&tmlLiveme di3-dchetwdid, 50 Gitetrshgdrof241 H)-pyrithidimend, (1 and) was

roh. 251 75 HSREH AL v o oatia bedmEBy il Solution was aflowel to rat T 0
(R)-(tetrah - | iz e t: I . 9 il:

[ 25560 = 18 ot (L gt T AR 2 eptlidh B pdoq kb BBty Rl F5

(R) - (t et r ahy g0 31761 pyolJain- 33 yihigiethplt 3148 GHedhydrg2(19) $ynimitihond (0.58ilDy | ene

‘chloride (35 nL) was cooled to -78C and was then treated with 2 6- |utidine
(1.71 ni, 14Wps addsd)vie 8l qapmiela. Hhhetteaction srishier Wansgtied ohi’d Qrer/bhisad (1. 98

m., 11.76 | ). Th e _ S iLrred at -7 r M. _an s then
G ut ed wi ¢ nishURREd (RS RPARRROLTE Rlrst Al T Bt ife
aqueous sodi was egpaqRpBiaideby Meliddtod &f ¥ sdfrdidd aqubdls GefidnRed dblogiasi c
extracts were dried over magnesiumsulfate, filtered, and concentrated in

vacuo to af f etetion €20f ;) eadnertagied withoting ageirld GRS 20embhhyde sorbgd- 2- y|

thyl est . de oil. .20 Cct.ob 0 03/ 095438, PCT/ EP03/ 03844
50 10109 A QREHE HERTOVeTE CrRB NG RIS PGy I SRRy o e )
in et hanol FladlObhritahtod@dphy (BekEQH SHCH Wel 60M 230-M0NGesH, roar iechdadhdsibitiye acid (1

'mL). The resulting reaction mxture was heated under reflux for 19 h. The-
reacti on ni xacgtate)vedfordel 2-Ghddlichdoroepbienylp3-#EEakzyvido-firen-2eydrompianat eddi n vacuo
to renove neth | .. Th resul ting residue was.diluf ith ethyl_.acetate
(500 ) - THROBPE SieE B0} et At FedolieN o5 A bR HlhSoHd ©0a: um

bi car bonat e @9}136@1 @)gg@_@@r;ﬂifgmngmﬁgat urated aqueous sodi um chloride
solution (1 x 100 %}) he organic |layer was dried over sodiumsulfate,
filtered, and concentrated in vacuo to afford (4-

net hyl sul eos Apkstinydn. oRZE3 Hiaod-ghehyl)B-(Reheydré-furdB-20y))-PEMordsadd yel | ow

liquid which was used without further purification: El-HRVMS nfe calcd for
- C10H1202S  methyl ester (617 mg, 2.04 mmol), methyhuea (302 mg, 4.07 mmol), and a

solution of magnesium methoxide mn methanol (7.4 wt.%, 4.63 mL, 3.06 mmol)
was heated at 100°C for 8§ h. After this time, the reaction mixture was

. concentrated in vacuo, dissolved in ethyl acetate (50 mL), and then filtered
through a pad of silica gel. The organics were then concentrated in vacuo to give

- the crude product. Flash chromatography (Merck Silica gel 60, 230-400 mesh,
80720 he‘xanes/ethyl acetate} afforded 1-{2—(3,4—dichldro-pheny1)-3—(tetrahydro—
furan-2-yl)-propionyl]-3-methyl-urea as a white solid: EI-FIRMS m/e caled for
CisH1sCLN204 (M) 344.0694, found 344.0699.




(M 196. 0558, found 196.0559. [0103] A solution of diisonsopybanoe (1.21
m., 8.62 nmml) in dry tetrahydrofuran (30 nmlL) was cooled to -78C under '
argon and en treated with a 2.5M solution of n-but i,.thium i n
hexanes (y@%ﬁﬁ@% 25 mmol ). The reactjon mxture was stﬁdfé#ag}f{gg-“mc for
30 min and then treated dropwi se with a solution of (4-

nmet hyl sul f anyl - phenyl ) -acetic acid ﬁggl;}iﬁefster (.47 g, 7.5 mmol) in dry

t et r ahydr of {3%{1?‘%,3 m_é anﬁ)ﬁft . . .

1, 3- di net hyr C-Piduergppenyiiciitstrahydyo-furand-ghNstidazql2-grprppionappde r oact i on
m xture tamed gold in color and wgs ®lhowed to stir at - 78C for 1 h. The
reaction mxture was then treated™ywt) a sol ution of

Wy dro-furan-2-yl nethyl ester (2.30
3The reaction mxture was

g, 9.8 mmol) in dry tetrahydrof yz8
allowed to warm to 25C, where i 5 stgrrgd/for 16 h. The reaction

m xture was quenched with a s@furgted aqueous ammoni um chl oride sol ution
(30 mL) and then concentrated in ¢acuo to renove tetrahydrofuran. The
aqueous r gf¢ - i - ; . onbi ned
organi c egg?%%\e@v\%ﬁﬁ ??%gﬁg\?\gérﬁag%cgli&t}%{n&mscgﬁgét%éﬁa%ﬁ%grge , ::1fn‘g'ida-'r3?MC
concent r at edstbek sahution, BilGt ageoly kbolkwdt R9r-23°0y wakLiARkd 40 (Hiddichdore9/ 1

hexanes/ et hyl acetate) afforded 2-&4- met hyl sul f anyl - phenyl ) - 3-
(tetrahydro-P ﬁ'—a??% agf Y699 Bsi HA @na@l)dnﬁﬁqhyﬁrO@ge@(ﬂ,B(%p@ﬂlvléﬁ%@rO@ as a

pale yellow.Qid ] 589. = .- =0.A6,~chloroform. FEl-H e cal cd

for C15H20\(,)\f§§!ﬂ%¥\9)r$ 2@@1‘%@5‘“ %ﬁ%?i&&%@o_’fﬁ%&ﬁt{n S&E}"Qﬁ%ﬁ S%‘E)g‘]/{ 095438

PCT/ EPO3/ 03848°C Fdr 2O 10i4] A 86 tideQBheofeaction was treated with a solution of 2-

-~ 2-(4-met hyl sul fanyl - phenyl ) -3-(tetrahydro-faran-2(R)-yl)- propionic acid -
et hyl esterbremowﬁlmehzia. orfitan) (§72 meg,hARG| mmid) ) 1 edmedehddd.0mith a

0. 8M aqueous,_| it hi u droxi.de solution.(4.01.n, .4.94 nmml) .. The,.f eaction
m xture was tg'#ﬂ}yr CHHQ?%WI lpo&%t#nﬁd Tﬁiﬁé??cﬂﬁ%%me_e\”{fsr %{‘%\e& a}ﬁ%/gc_uo to
remove met ha@ph.h. THig fe@PMRinNAGthafl vReMEd kG YSIC MRBwaEHdd AD5PO fEHFZhW th a
10% aqueous hydrochl oric acid solution and then was extracted with ethyl

acet at e (2 Thel@astion mitiere cxvasithere quanrched by thagepsvisseadsitivas b satintabeda

saturated aqueous sodi.um chloride solution (1 x 10 nlL), dried over sodium
Ul Tace. t | IHABPRR e oR bt it 1 todtees sovar Bieped i vacio. °°
- 2-(4- et hy| spyf agithie RS Wibied 3pitd RlalRT¥6I0r) dndr @8k fédRba With PTIRPIBLE aci d
(0.653 g, 999 as a light yellow oi |- that ‘crystallized
) hydrochloric acid solution until the solution was acidic. The resulting solution

was exiracted imnto ethyl acetate (3 x 50 mL). The organics were washed with a

saturated aqueous lithium chloride-solution (I x- 100 mL); dried over ‘sodium

sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck Silica

gel 60, 230-400 mesh, 50/50 hexanes/ethyl acetate with glacial acetic acid)

afforded 2-(3,4-dichloro-phenyl)-3-(tetrahydro-furan-2-yl)-propionic acid (692.3

mg, 70.8%) as a white solid: mp 100-102°C; FAB-HRMS m/e calcd for
~ Ci3HuClLOs (l\d-i-I_—I)+ 289.0399, found 289.0404.

[0099] A solution of 2-(3,4-dichloro-phenyl)-3-(tetrahydro-furan-2-yl)-propionic acid
(204.5 mg, 0.70 mmol), 2-aminothiazole (71 mg, 0.70 mmol), and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (314 mg, 0.70 mmol)
in V,N-dimethylformamide (3.55 mL) was treated with N,N-diisopropylethylamine
(260 pL, 1.49 mmol). The mixture was stirred under nitrogen at 25°C for 18 h.” At
this time, the reaction was diluted with water (50 mL). This solution was

. extracted with ethyl acetate (3 x 50 mL). The organics were dried over sodium




upon standi ng: np 105-107C, [a] 23589 =-14.93 (c=0.75, chhebei:8sMoosEl - HRVS
me cal cd for Cl4H1803S (M 266.0976, found 266.0976. [0105) A solution of
2- (4- met hywhgyhhagd - phenyl ) - 3-(tet rahydro furan-2(R)-yl) - %”ﬁﬁ; ’ﬁi g acid
(0.075 g, 0.28 mmol ), benzotriazol - yl%oxy- tris(dinethyla g 5 Jbhoni um
hexaf | uor ophosphate (0.186 g, 0.42 nmmol), and 2-am nothi azole (0.042 g,

0. 42 mmol ) l@uﬁ@ﬂehﬁk@@@ Eﬁ'llal t

triethylamne (0.1 &hbaﬁmggq!lz%zzrkgs E%téllg %@@gﬁ%@ﬁ%ﬁ%@gm was
stirred at 2%€l 66y 236-4ﬁ0 ﬂib@ rﬁuﬁ@ |hama1rm/>ethyt acetals) tafilordedi 243, edlickidrb- wat er

(10 ni) and h .met e chloride (3 x 10 The conbi ned
organic | ayé’ XAE? teg‘@]b’ﬁ%?]iﬁ?féﬁ o W@&OWIY PiRRicAmide @ﬁé ]#E:)83.450) N
‘aqueous sodi WM Q,ﬁﬂé %]&! o) It A0 u chloric
acid solution (al X ' eﬁnﬁ agjnw?]s}galtur at e&pgclq%lecgﬁféigéa%ﬂepﬁ %I}?/ﬁgg
solution (1 ﬁ7ﬂ.03®9,)foun‘ﬂhﬁ0d)3@an| c layer was dried over sodiumsulfate,
‘filtered, and concentrated in vacuo. Biotage chromatography (FLASH 40S,

Silica, 2/3 hexanes/ethyl acetate) afforded 2-(4-
nmet hanesul f anyl - phenyl ) - 3- (tetrahy -fu -2(R) yl)-N-thiazol - 2-yl

pr opi onam de eI ow foa 589 = -32.91

(c=0. 24, ?335‘&‘6‘?#““ P%ﬂ#ﬁ? é‘éfF‘é‘ YeEg-fyepn kibg@éh’@m‘-%ﬂs 0966,

f ound 348 0968. [0106] A sol uti orPtgpionamide

2- (4- et hanesul f anyl - phenyl ) - 3- (tefrahydro-furan-2(R)-yl)-N

thi azol - 2-yl - propi onam de (0.061 g;50%l8 mml) in formc acid (0.20 ni,
5.25 mmol) was cooled to OC and then WK Hireated with a 30% aqueous
hydrogen 20 Cctober 2006 WO 03/ 0% /03844 52 peroxide sol ution
*(0-10 nL, 0.875 nmmol). The res@t] 5 s stirred at 0C for 5 min
and was then warmed to 25C, V\A@@g IT was stirred for I h. The reaction was

- | ed . hed h 10% di bi |
Sol ution. 16#&?%9331?4 8098 B0 S EE g DPgior (L & 280 Fyolma Dty act od
with ethyl R fiinX 1@0&%@[&% &g@ 8 iPLORDbGm! gx;gréatmﬁpsé{s ed over
an at | O C

sodi um sul fat e f| ltered conce I n vacuo. age onat ogr aphy
( FLASH 40sS, @ith bmane—ﬂﬁﬂethﬂmﬂﬁde(k&mﬂ aoenmaﬁ) aﬁh@féﬁetioﬂ Bes 211((vé’ed to

met hanesul f onyl - (tet rahydro furan-2(R)- -N-thi azol -

pr opi onami de%’ %/félg’ é Wb@%“ﬁ%s SiriReifpe2 hognd was eﬁwa@oledts@ @uwt@ezo

bath. The reaction was then quenched by the dropwise addition of water. The

reaction was diluted with more water (100 mL) and extracted with ethyl acetate (3
x 75 mL). The combined organic exiracts were dried over sodium sulfate, filtered,
‘and concenirated i vacuo. Flash chromatography (Merck Silica gel 60, 230-400
- mesh, 25/75 hexanes/ethyl acetate) afforded (R)-(tetrahydro-furan-2-yl)-methanol

(5.91 g, 84%) as a colorless oil: [0]Psgo= —16.69° (c=5.2, chloroform).

[0101] A solution of (R)-(tetrahydro-thiopyran-3-yl)-methanol (1.0 g, 9.8 mmol) in
methylene chloride (35 mL} was cooled to -78°C and was then treated with 2,6-
lutidine (1.71 mL, 14.7 mmol) followed by triftluoromethanesulfonic anhydride
(1.98 ml, 11.76 mmol). The reaction was stirred at ~78°C for 40 min and was

“then diluted with hexanes (40 mL). The mixture was washed with a saturated
- aqueous sodium bicarbonate solution (1 x 25 mL). The combined organic exiracts
were dried over magnesium sulfate, filiered, and concentrated in vacuo to afford

trifluoromethanesulfonic acid (R)-tetrahydro-furan-2-yl methyl ester as a crude oil.




chloroform; EI-HRMS mle calcd for CL7TH2ON2O4S2 (M 380. 1864iobéraond
380.0873. Exanple 4

2- ( 3- Chl orWO83A%tpanesul f onyl - phenyl ) - N- pyrazi n- 2-yl - 3- (t epe-ahyadroosfiur an-
2(R)-yl)-propionanide C3",- HNN / s 0O \ \T N~ C [0107] A

sol ution of al uninum trichloride (54.9 g, 412 mol) in chloroform (180 nl)
under argo [‘Dl&ébﬁe@lméﬁro@ drémethyltiee)ebenyioptic s6d (6.0h 22358 umolpin méthat hy |

xure wag. SO P VD (GG E VR oRTI N G 4L B UTBORRSEoR  h g

sol ution of %embﬁrﬁbmﬂamssgéaeed(%%eéreﬂm%& m{)g}j@ r&mheﬁ%&fuﬁ!a @h§0 n).

The reaction mxture turned red in color. The resulting reaction mxture
was al | oned taiowadtoncool 236°C winkthen conosasatstl i vedioftorerove mdthenaiedhti on

m xture was then.sl ow oured . onto jce (700 The resulting yell ow
m xture was §Fﬁ“?%feﬁ S ﬁﬂaﬁequ BrpcEde fzrqo%IBL)adT?%PT@ﬁ%‘ﬁ 1381 Pag to

renmove the al hyl ene
Chlor i de (3 X BR T B e okt o O S et e
saturated aquenrmedagicons bidhambhlogitie sslatioh (DR (00 HLROThéTbiganid N€yeok@anNi cs

were then dried, over magnesi t#gsulfate filtered, and concentrated in
vacuo to af f GFd (9 hiasie Auffatenfilisteds ang| consemiyatyd dx oageettp caffigd bt ober

Tight_yel | ow Sy é%&@%‘% wei? PP PR RARSSH 5 Rrefofudid), 5 °

243.9958. [ 0%G&dh v@sa§ abad wihowffurther purification: EI-HRMS m/e caled for C10H120:S
(3-chloro-4-meth sulfanyl he@g@; oxo-acetic acid nethyl ester (61.7 g,
252 Mol ) in heated at 50C. This heated solution was

then treated dropw se W|th a 3M aqueous sodi um hydroxi de solution (105 ni,
313 mmol ) via a dropping funnel, taking care to keep the tenperature bel ow

[0103] A solution of diisopropylamine (1.21 mlL, 8.62 mmol) in dry tetrahydrofuran
(30 mL) was cooled to -78°C under argon and was then treated with a 2.5M

solution of n-butyllithinm in hexanes (3.3 ml, 8.25 mmol). The reaction mixture
was stirred at -78°C for 30 min and then treated dropwise with a solution of (4-
methylsulfanyl-phenyl)-acetic acid methyl ester (1.47 g, 7.5 mmol) in dry
tetrahydrofuran (10 mL) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone

- (3.34 mL). The reaction mixture turned gold in color and was allowed to stir at -
78°C for 1 h. The reaction mixture was then treated with a solution of
trifluoromethanesulfonic acid (R)-tetrahydro-furan-2-yl methyl ester (2.30 g, 9.8
mmol) in dry tetrahydrofuran (10 mL). The reaction mixture was allowed to warm
to 25°C, where it was stirred for 16 h. The reaction mixture was quenched with a
saturated aqueous ammoniwm chioride solution (30 mL) and then concentrated in
vacuo to remove tetrahydrofuran. The aqueous residue was extracted with ethyl
acetate (3 x 75 mL). The combined organic extracts were dried over sodium
sulfate, filtered, and concentrated in vacuo. Biotage chromatography (FLASH
40M, Silica, 9/1 hexanes/ethyl acetate) afforded 2-(4-methylsulfanyl-phenyl)-3-
(tetrakydro-furan-2(R)-yl)-propionic acid methyl ester (0.810 g, 39%) as a pale
yellow oil: [oc]23539 = —10.87° (c=0.46, chloroform); EI-HRMS m/e calcd for
CisHz00sS (M) 280.1133, found 280.1130.




60C. After the addition was conplete, the reaction m xtureQOwbersion6r ed at
50C for another 1.5 h, during which tine, a yellow precipitate began to
form AfteF¥OO0NSE3sti ne, the heat was renoved, and the war mcaatretHzn was
treated dropwi se with concentrated hydrochloric acid (10.6 nm, 290 nunol).
The resulting reaction mxture was allowed to cool to 25C and then was
stirred at[0PBIEA orsohgion. The 2-GomicthylsaHarfyl-phery®d3-Grttalidenfiwars -kt h wat er
(50 nmL) and toluene 0 T ol Ld_was dried_by suctiqn for | _h and
then dried iPF°Bl°ﬂ1°g*}?gq5ﬂ£’€%iﬁ%‘Qﬁé83tgoﬂ? Hm%lg%ﬁﬂathazol (10 mL) was treated

(3-chl oro-4- S sAheRW b3 - j [ 7, 9 S a
white soli dwr%g{%ggt(a gééd)u;s Iq"FAB- H%%%%dggggﬁtgga@éﬁ @H?A%]%Cglgl O?)E/&Na@+
252. 9702, f oreactioR5RIxH0Gvas[0iteht A5Cefoe 6 dranidl task was) voippeilated FFvareehani cal
stirrer was charged with rydrazi ne . hydrate (8.5 nL,. 273 rnnol).. The
_hydrazi ne hy‘i?rrﬁ?lg"‘?/\ﬁ?ﬂ@ﬁe -ethg FUAHREL AEFOLRH tayer Wep asiddiedite pH=2 with a

(3-chl oro-4- e 0= j i -, 1) in
one portion. f%g%l%%y %gﬁ%é%lgﬁgg%{iﬁg ?%lggcggfeﬁ k@%tegﬁr%éet%%t%&fge?ﬂ%#ﬁ‘gﬁa%ﬂggul ting
white m | ky @ixtumé)wahe chabinee atgaid lyd GereAviped MERCHidng 2820 Gqudone

heati ng el enent was, renoved, and the reaction mxture was then treated with

pot assi um hy¥eg galoride golugion 31 x7 1fal) drisd cver pedinmosnifam, fdteradnerdn was

observed. T i1, t.he [ At | r '

t enperature Q%E%eglﬁg{@fhbtgc 8 tg O%f&gtﬂ “%?61 ?éﬁﬁeﬁ%ﬁs@ 1114 iﬁ%ﬁrﬁg%‘r?’tgﬁ%%aﬁlg@obot assi um
hydr oxi de ( Zuf8-2(R)-yB-brapionilapidwasssagdeos) Agaiipht villodXeit Rk BrywaBizebser ved,
and the resulting reaction mxture_was allowed to cool back to 80C. Once

;at 80C, a t Wppestgedingonp 186-1981Gideq Tam Ay #4.8%7 @e072, Gdogforss; FI-HRMY was
added to the reacti.o ] r.ex [ s observed, and after -
cool i ng bac@@SﬁgéérrblE}gﬁﬁégm 2@‘365]75@ F?&Fgggg{)?)é of potassi um hydroxi de
(2.09 g, 31.7 mmol) was added. At this point, the heating el enent was

added, and the reaction m xture was heated at 20 Cctober 2006 WD 03/ 095435‘

PCT/ EPO3/ [18834A 5#oli08C fafr 2164-metfialfedytenyiy 3hoembpdrodBrme®)-yhn ni xt ur e
was cooled to 25C and.then %itluted with water (12 nL). The reaction
m xture was PFOPISTEG r arfiGr r W8 a2sepirdt or Porelhnel benzorrazaly!wlorp-

addi ti onal & Q}Maﬂﬂnh HLELR : ziégﬁ{ e
separ at ed, \a&%’g tEDﬁe aqueozfg]% ayer mééxaﬁu?ﬁn??ésﬂa?%ﬁrﬂﬁ%wggﬁgs . Oﬁhgﬁ\%r gani c
| ayer was eg2tandcdtaibzolet(D.0MR1ge0.4¢ 2nntol) n feihylone cAltrie B0 hilyer 35%@weas

treated with triethylarnie (0.12 ml, 0.84 mmol). The resulting reaction mixture

was stirred at 25°C for 16 h. The reaction mixture was then diluted with water (10
ml) and extracted with methylene chloride (3 x 10 mL). The combined organic
layers were sequentially washed with water (1 x 10 mL), a 1N aqueous sodium
hydroxide solution (1 x 10 mL), 2 IN aqueous hydrochloric acid solution (1 x 10
mL), and a saturated aqueous sodium chloride solution (1 x 10 mL). The organic
layer was dnied over sodium sulfate, filiered, and concentrated in vacuo. Biotage
chromatography (FLASH 40S, Silica, 2/3 hexanes/ethyl acetate) afforded 2-(4-
methanesulfanyl-phenyl)-3-(tetrahydro-furan-2(R)-yl)-N-thiazol-2-yl-
propionarmide (0.068 g, 70%) as a pale yellow foam: [0 sg0 =—32.91° (c=0.24,
chloroform); EI-HRMS m/e calcd for Ci;7HzoN202S, (MJ) 348.0966, found
348.0968.

[0106] A solution of 2-(4-methanesulfanyl-phenyl)-3-(tetrahydro-furan-2(R)-y1)-N-
thiazol-2-yl-propionamide (0.061 g, 0.18 mmol) in formic acid (0.20 mL, 5.25

mumol) was cooled to 0°C and then was treated with a 30% aqueous hydrogen




conbined and treated with heptane (20 nL), and the resul g 08:ch&39hs ON

m xture was vigorously stirred. This stirred solution was then treated
dropwi se WQ®&/09g@hcentrated hydrochloric acid (26 nlL) ovemrc3@roimsswhil e the
tenperature was kept under 50C with 3 ice bath. A cloudy suspension
formed, and this suspension was stirred at 25C for 3 h. The solid that
formed was dErexade eejuign (§. lq)mIatQ 876 mmebl). hé"hemlltexg s;aérqlmmasaﬁti.ryedvatth alN

ol utton of GEpeERdRE SRy Betarened g0 Ao Fike b Rawt ol Adt <OFkY vas -

dried under Bicin\easwsRbs1ed & HRT thd Ras th f di
chl or o- 4- et hyl sul f anyl - phenyl ) - acet ?Sc grélqaenﬁac? %h& 10{@‘%1%;%8 %.On 1uéjizif -white

solid: np MIlﬂel%ltmD; HheHRhS ion mmmt&:drataiﬂm%tetw 215.20012,
found 216.0022. solut on_of

(3- chl or o- 4-SFHEPH &’ f%ﬂ&ll%ﬁﬁf& 7135 2 Belek | Bhegompiper qrgagje lwrsswermﬁ%qi) in
t hanol (1 | 2.8 -
25 65, e e Sulthie Seted, f abnlleh eI SERS RGeS el O L

for 1.5 h. (H]hASHeac(DS onSiticxt URS M@Sxaﬁhbé/ﬂﬂﬂd beetaop| atforddBC tﬁéld Zf@en
concentrat ed |n %EO to renove nethanol. The residue was diluted with

ethyl acet at®tangsliopyl-phepyh- %(@WYéf%ﬁﬁ%a?ﬁBéﬁlkﬁdb@@Ql 4¢ly washed with a
saturated a caphpqnate solutjon (1.% 200 Aand sat ur at ed
aqueous sodg%%%%@%jég%zoé’u%ég T & %&6 #‘?ﬁn é?’]l & “GV%%B)QOE‘?"L??HOSUI fate,
filtered, apslofAB@ON! IFLERMS mAagAsy ey & fmLR,0.8 380.0864, found

(3-chl oro-4-net hyl sul fanyl - phenyl ) -acet i cllczi}‘(izjzl%dzrf#iet?'hg/lvI )ester ('?.é?ll1IJL g,
99.4% as a380-ht3-yellow oil: EI-HRVS mfe calcd for CLOH11C102S (M)

230. 0168, found 230.0166. [0111] A solution of

(R - (tetrahydro-tluopyran-3-yl)-net hanol (prepared as in Exanple 3, 0.418
g, 4.095 mol) in nethylene chlori 41) was cooled to - 78C and was

then treatg E

trifluor oneftﬁ\gr?rggﬂ ff)}ﬂ?f(l:l(‘i% C%(Eg %g)gbnp@qagng}%gm %A \ﬁe‘qrfg%é%‘tl on was 20
Cct ober 2006 WD 03/ 095438 P TRISBHAA0 G red at -78C for 40 min and
was then diluted with hexanes (2 ) H The mxture was washed with a

sat urat ed agqueous sodi um bi car bon “golution (1 x 10 nL), and the

conbi ned organic extracts were dried grH maﬂnesi umsul fate; filtered, and
concentrated in vacuo to afford : esul fonic acid (R)-
tetrahydro-furan-2-yl methyl 8st s apcr Ei:”'

0"\

Cl
[0107] A solution of aluminum trichloride (54.9 g, 412 mmol) in chloroform (180

mL) under argon cooled to 0°C was treated dropwise with a solution of methyl
chlorooxoacetate (24.3 ml, 264 mmol) in chloroform (180 mL). The reaction
mixture was stirred at 0°C for 30 min and then was treated dropwise with a
solution of 2-chlorothioanisole (39.4 g, 247 mmol) in chloroform (180 mL). The
reaction mixture turned red in color. The resulting reaction mixture was allowed to
warm to 25°C, where it was stirred for 4 h. The reaction maixture was then slowly
poured onto ice (700 mL). The resulting yellow mixture was stirred for 15 min
and then was filtered through celite to remove the aluminum salts. The filtrate
was then c}_ctracted with methylene chioride (3 x 50 mL). The combined organic -
layers were washed with a saturated aqueous sodium bicarbonate solution (1 x 50
mL). The organics were then dried over magnesinm sulfate, filtered, and

concentrated in vacuo to afford (_3-_chloro-4-methylsulfanyl—phenyl)-oxo-acetié




[0112] A solution of diisopropylamne (0.55 ni, 3.94 mmodg OLtdber 2006
tetrahydrofiuan (10 nmL) was cooled to -78C under argon and was then
treated WWH0a0245M sol ution of n-butyllithiumin hexanespddembiomdss 3. 78
mol ). The reaction m xture was stirri@d at -78C for 30 min and then

treated dropwi se with a solution of (3-
chl or o- 4- net lpidsmicthah gtep o i) 5a%étasca dghdysiewheil: BHBMS 00/g Zéﬂgd f8r 15

Trgl éll :’nr;t hSIr t t(g%hgm%ﬁ%}ﬁg 43%9g$m di none (1.2 nlL). The reaction

m xture turned gold in color and was allowed to stir at -78C for 1 h. The

reaction mxture was then treated with a solution of
trifl uor on®if8inéssolftionicf (échbrc(—ﬂ&)methy}sa]fm&@hényl)euxo&cgﬁc aed Imethyd sster

s al [oved (T daf$A ERGR ol O A bhes branat SV H50 e h Rt on
mxture vas. auencheduu Wi salial oty ANERUSATIDRLAEDIONIdE (5o Ut | on
to ra ran.

(25 nmL) and then concentrated in vacuo renove The
agueous resi gilg MSnmeBtvnaaEﬂmjapmg finath ylkigcekaiockeep the ﬁﬁlpﬁia)ure‘ﬁbbuconbi ned
or gani ¢ ext rgﬁ wer e ed over sodiumsulfate, filtered, and

concent r at ed v &digp th eF"r Jon Wi eoraplstps Aisipaqtion eRtug Wag stiged 2680°C230- 400

Teeh, Ol LoNCBANGRARL 1A 1 ABREBL LicBlheth LAIPhARPIEN WBH 6 R, agREA )

af forded 2-( 3-

phenyl ) - 3- (tﬂﬁsrﬁﬁll)édme-hfaatrm-reﬁﬂ}edg|ahd@ﬂieﬁﬁhﬁ1mkdlutﬁﬁi flagmedabed drepwRE With 519 &
5299 as a pale yellowoil: [a]2 = -19.02 (c=0.51, chloroforrr) El - HRVS
ne calcd fofoncenisanddydrodions )3031141@641313 fz%ﬁ@m@iﬂf BrRassulipg1BRCRDs ol Ut i on

of 2-(3-chlo | ,f tetr

yl) - p§0p| onllf‘:n%g(f:hl- F%%L%de@{%?r%gf%%%dgm T ges ?ﬁ%ﬁ%iréugeai?ﬂgé E) F{hf m.) was
treated w t hsaidowSMiBeed ontbtheh thkbidd With retérd80 &l) whi mueﬁfé%@nm B 0
ninol). The reaction mxture was stirred at 25C for 5h andthen

concent r at edsdhd wacdmed Ivjosucgﬁ@\f@r frét 4riidlen diﬂh‘émr @ﬂmhn‘(angﬂaqift@leﬁﬁoﬂ Wyer was

acidified to 2vmth roch nandthen
extracted w ¥h, ?hl%fea%% Sgﬁgngﬁﬁj&%lg 5?' %’548%?

PCT/ EPO3/ 0384ite %@h&oﬁp ye -'fﬁé‘c CORH. E‘E&‘MQ&E@Wa&d‘ ﬂ)&‘etﬁ §I7@‘P®d3% pasteg with a
saturated aqueous sodium chloride solution (1 X i ed over sodium
sul fate, fil2%02, fomdd 2628%@Ntrated in vacuo to afford pur e

2- (3-chl or o- 4- net hyl sul f anyl - phenyl ) - 3-

(tetrahydro-fhran-2(R)-yl)-propioni.c acid (0.495 g, 95.8% as a |ight

yel l ow oi I[0109] A reaction flask equipped with mechanical stirrer was charged with hydrazme
hydrate (8.5 mL, 273 mmol). The hydrazine hydrate was cooled to -50°C énd then
treated with (3-chloro-4-methylsulfanyl-phenyl)-oxo-acetic acid (12.6 g, 54.6
mmol) in one portion. An exotherm ensued that raised the temperature. The
resulting white milky mixture was then heated to 80°C. After reaching 80°C, the
heating element was removed, and the reaction mixture was then treated with
potassium hydroxide (2.09 ‘g, 31.7 mmol) in one portion. An exotherm was
observed. The reaction was then stirred at 25°C until the reaction temperature
cooled back to 80°C. At this time, another portion of potassium hydroxide (2.09
g, 31.7 mmol) was added. Again, an exotherm was observed, and the resulting
reaction mixture was allowed to cool back to 80°C. Once at 80°C, a third portion
of potassium hydroxide (2.09 g, 31.7 mmol) was added to the reaction mixture.
Another exotherm was observed, and after cooling back to 80°C, the fourth and
final portion of potassium hydroxide (2.09 g, 31.7 mmol) was added. At this

point, the heating element was added, and the reaction mixture was heated at




that crystallized upon standing: np 93-96C, [a] 23589 = -280éQb&Cmds46,
chloroform; EI-HRMS nie calcd for Cl4H1L7C133S (M 300. 0587, found
300. 0579. WYBP¥AY548 sol uti on of PCT/EPO3/03844
2- (3-chl or o- 4- net hyl sul f anyl - phenyl ) - 34 (t et rahydro-furan-2(R)-

) - i i i 0.2 | i t hyl | chl id 5 nm
f1)P1OPY O G R 00, M i T ot e chlor o (o bbelE,
reaction m %@Wn‘ﬂﬁﬁteﬁhﬁfh @vé{%?g%m%egﬁ%ﬂuﬂ% 1,20 oo, tfgﬁ@%e#ed gl ori de

in methylene chloride (110 L, reaction mxture was stirred
at 0C for 30 arscparatand fitrinel) rinamgabitlo weditions] Wedten (10 @B Cand Hi2thye @tiet G40 Was
concentrated in vacyo to renove solvents and excess oxalyl chloride. The
resul ting re&du yerpWerg; sspyripdgand-the agueocss favey Wadb Garmers! 919 flaflkd was

treated dropw i i .1 2= anl Ao azi 57 10,6 mmol) in
t et r ahydr of 5???1&(3\’%}’} r(r:Lh? arﬁ&dys:)%/{'rﬁlgﬁle%g‘g%égﬁg}p@ )ng ?meg %qu??lr% ﬁagesra I“felrehg)
reaction nm xtomBnd@and tticateddvidi hOktahd (204N dhd tHRGesdIBRAE HalRodhikiuee Was

then diluted with water (2 nilL) and extracted with nethylene chloride (3 x
5 nL). The co@bivigarowtystited| Apisr siwgst solutipre dvasy dren stockitedmdserwise avith

filtered, and concenitated,in va 1.0t a chr omat.ogy aph FLASH 12M

S oo 17 aCuRRe hRGhue 48100 rOp i Go i RIS Hh epebizite s
2-(3-chlor o—ﬁ?ﬁmf SePE apith - eRY bathN- A cloudy. susgension formed, and this

pyrazi n-2-yl - (R)_-(tetrahydro-ftéjran-Z-yI)-propl onam de (50 ny, 66.1% as a
col orl ess gusnspfraiods8es stirrefint3B " Cde0 346, Thhlsolid that fyrmddl wiiRblenfed tyal cd f or
C18H20C NNOZS, (M) 377,0965 . found 377 0979 [01151 A solu iolﬂ of .

2 (3- ohl or o B FRAPPRAD b SRR Fi, it Ay Tydroctlort acid

(t et r ahydr o-douiR-3 RS mi)) hepeaRi @nar da ; JR)dict ic acid
(0.19 niL, 4.8 rrrm(l) was )%:O%f{ ed q?o (i)r%:g%r?ﬁg%ogé%ﬁtq’fl%rg?%ge t@lgﬂiglo%}?%;nueous
hydr ogen per@g&imb, 4d).utTlenref@lting solid wasS8dmetbinder Tigh vesunnt itmgffeal @3- on was

stirred at 0C for, 30.nm n and was_t hen quenched with a 10% aqueous, sodi um
bisul fite sdifrPErme %UWM&P&%&’%‘%@W@%Q%@ §P& asiantpliggthale spidint) and

et ' 10540 d@?&i"@b%ﬁ-l%@@@myp '-:('IRQ@/ 3t xtract ed
w th ethyl aI([:l%t ate ](2 X 5 ). The Cg%g?%glg@%‘gﬁgé a eér)ls vvefzé?gd'}nlﬁed over
sodi um sul f 8&16,0021 t ered, and concentrated in vacuo. The resulting residue
was di ssolved in nmethanol (I nL) and was treated dropwi se with a solution

of
[0110] A solution of (3-chloro-4-methylsulfanyl-phenyl)-acetic acid (7.00 g, 32.30

mmol) in methanol (150 mL) was treated slowly with concentrated sulfuric acid
(2.8 mI, 52.65 mmol). The resulting reaction mixtute was heated under reflux for
1.5 h. The reaction mixture was allowed to cool to 25°C and then concentrated in
vacuo to remove methanol. The residue was diluted with ethyl acetate (500 mL).
The organic phase was successively washed with a saturated aqueous sodium
bicarbonate solution (1 x 200 mL) and a saturated aqueous sodium chloride

| - solution (1 x 200 mL), dried over sodium sulfate, filtered, and concentrated in
vacuo to afford (3-chloro-4-methylsulfanyl-phenyl)-acetic acid methyi ester (7.41
g, 99.4%) as a light yellow oil: EI-HRMS m/e caled for CioH;1Cl0.S (M)
230.0168, found 230.0166.

[6111] A solution of (R)-(tetrahydro-thiopyran-3-yl)-methanol (prepared as in
Example 3, 0.418 g, 4.095 mmol) in methylene chloride (10 mL) was cooled to -
78°C and was then treated with 2.4,6-collidine (830 pL, 6.3 mmol) followed by
ﬁiﬂuoromethanesulfonic anhydride (830 pl, 4.91 mmol). The reaction was




pot assi um per manganate (0.028 g, 0.176 nmmol) in water (02®08tber 2006 dar k
brown solution was stirred at 25C for 30 mn, and was then diluted with

met hanol WQO3/M45#38 The reaction mxture was filtered to remmwecsatsigds, and
the filtrate was concentrated in vaca®. Bi otage chromat ography (FLASH 12M
Silica, 1/1 -hexanes/et h%/l acetate to 1/4 hexanes/ethyl acetate) afforded
t he 2-(3-chl sfimedtat -78°C for 40 min and was then diluted with hexames (20 mI). The

met hanesul f onyl - phenyl ) - N-.pyrazi n- 2-yl - 3- (t et rahydro-furan-2(R) -yl

o opt onan deRtrARRS g Wil i Shdimia o By Hoo. 0863,
found 409. 0888#.), EXQNRE &ombined organic extracts were dried over magnesium sulfate;

2-(4- Met hanesul fonyl -3-trifluoronethyl -phenyl)-Npyrazin-2-y1-3-(tetrahydro
- furan- 2( R) fiteied pamh conenirated i votuo-(k Bffodd triffuoCileth-Aita8fonss s0d @)-on of

(4-fluoro-3-trifluoronethyl - nyl)-acetic acid (4.90 g, 22.06 mmol) in
‘met hanol (40%696%13'#&'5"3{51”@2%@&3}’ %t%%%é‘f‘l‘[d?ﬁﬁed sul furic acid (7 drops).

The reaction m xture was heated under reflux for 2 h. The reaction was then
concentrated in vacuo. The residue was dissolved in ethyl acetate (100 nlL)
and  washg6il 3] tA selutiah wf diischrappianins (60dimi) hbg aihelpad arsethliydedfinah X 50
m.) and a s turaSed aqueous sodi um chloride solution (1 x 50 nm.). The
‘combi ned or afi @) ViRFerlsh e -t Condst @rsogomndes thematreated Withet dfMand

concentr at ed. j.n: l.ve . -1l +t Kbl uor -phen -acetic
ol d et byl SRR RRbOLAYR i b LS BB HREA R R o of
di i sopropy! awhngirfc £6.781C fkBRHhitamd Iheh Mredfed dBpwREYEMOS Wolaton 6AG-NL)
cooled to -78C under argon was treated with a 2. 5M sol ution of n-

but yl | i thi ursblerottesgtedsulfsnyipheny)-agetivsicidvmethy] Toer (GEei 345 mimoliie was
T o L S A RIS HES SO Rt
Ij ;i fl ;10{ Onﬁtﬂg)‘ﬂu%iﬂﬂﬂ@ﬂé”()l:zaﬁﬂ?.i C'TRE irehdiBh Wixnge! @ined2gdld id, cold £ Bl ) I n
y et rahydrofuran (15 ni) and

1, 3- di et hylallewad 50 Gtir et -2h ¢ dion-121.1 Hihepgadtivhdinirivee was then treated with a
solution of trifluoromethanesulfonic acid (R)-tetrahydro-furan-2-yl methyl ester
(0.959 g, 4.10 mmol) in dry tetrahydrofuran (2 mL). The reaction mixture was
allowed to warm to 25°C, where it was stirred for 52 h. The reaction mixture was
quenched with a saturated aqueons ammonium chloride solution (25 mL) and then
concentrated in vacuwo to remove tetrahydrofuiran. The aqueous residue was
extracted with ethyl acetate (3 X 50 mL). The combinéd orgavic extracts were
doed over sodium sulfate, filtered, and concentrated in vacwo.  Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 9/1 hexanes/ethyl acetate
eluted to 85/15 hexanes/ethyl acetate) afforded 2-(3-chloro-4-methylsulfanyl-
phenyl)-3-(tetrabydro-furan-2(R)-yl)-propionic acid methyl ester (0.519 g, 52%) as
a pale yellow oil: [o]*se9 =—19.02° (c=0.51, chloroform); EI-HRMS m/e calcd for
C15H19C10:S (M) 314.0743, found 314.0743.

[0113] A solution of 2-(3-chioro-4-methylsulfanyl-phenyl)-3-(tetrahydro-furan-2(R)-
yl)-propionic acid methyl ester (0.519 g, 1.65 mmeol) in methanol (7 mL) was
treated with a 0.8M aqueous lithium hydroxide solution (40.7 mL, 33.0 mmol).
The reaction mixture was stirred at 25°C for 1.5 b and then concentrated i vacuo
to remove methanol. The remaining aqueous layer was acidified to pH=2 with a

' 10% aqueous hydrochloric acid solution and then extracted with ethyl acetate (2 x




(6.5 nL). The reaction mxture turned gold in color and Sc@abéped to stir
at - 78C for 1 h. At this tine, the reaction was treated wth a sol ution of
trifl uoroMBOl¥AE4EH f onic acid (R)-tetrahydro-furan-2-yl negdykrBstan

(prepared as in Exanple 3, 3.23 g, 13681 mml) in dry tetrahydrofuran (15
m.). The reaction mxture was allowed to warmto 25C, where it was stirred
for 16 h. Thd0P et i She cainkingd ergwsc ldyem werenedshed wiithha aatsetted aqreduniqueous

i hlgri.de solution (3 th trated | t
Femove et rayurBraraite Aot £ah ok ke vass R let Wkt
L o . . e "

acetate (3 XcdR@ntedd #hea6ATR Redrd Yugani. -aﬁwoﬁ&h%thgﬁggﬁlg;%?gnﬁg{wso hum

sulfate, filtered, and concentrated in vacuo. Biotag
(FLASH 40M Setrdhydro-884t3(Red ppepletdydid (868 af, ©5.836f av ddipht yellow oil
2-(4-fl uoro-ﬁl-tri fl %@%O t hyl - phenyl ) - 3- tetrahg}cﬂigso-furan- Zg)DR)-

yl ) - propi oni B84 ¥t |Upegt standings gupy, 9BBOYC; akoda swoFor-2848° oicF9-4pa] 23589

= -18.62 (cx hler - El - f or +CLBH7QCBS ( MENa) +
343. 0928, { Elloren ?Wﬂ“ﬂ@‘] Ciﬁgﬁﬁmﬂﬁaﬂ:ﬁgs Q300367 b
2- (4-fl uor o- 350.03791 uor onet hyl - phenyl ) - 3- (tetrahydro-farm 2(R) -

yl)-propionic acid nmethyl ester (1.97 g, 6.15 ninol) in dry N, N
di met hyl formam de (20 nL) at 25C under argon was carefully treated with

sodi um t hi 0X] 9. 27 mml ). and .wa n heat ed at 0C for 3
e r dOTR A0SRt B EE e e s SRR v B,

di net hyl f or pd@ionldBeill §HRinfd, ). heRbIS UE nAS 1SI4SRESHRA S t ed
aqueous amn"r}gm)%%ochl orli ge gg‘%uti on (200 L) 1and was egt]?lggt%g ﬂsv&ra'?éﬁ et hyl
acetate (2 xwitldQNVrdinethyHerroamide (@ ddrops)aavidcthex tavaktisto®iCe  dihcedaaiioar sodi um

sulfate, filtered, d concentrated in vacuo._ The resulting residue was
then di ssol VEEFYH vﬁaé;t%ﬁﬁ?lgﬁeategiﬁﬂhf AR 1 9%8{‘32131 5&31%(1%110%3%%1%%5
lithium hydrgxd i 0 AN 1110] . I } 1 xture was
stirred at ngﬂgr%j%r@g% ’ g%%jﬁt%%oel Tm%%a%%%céﬁ&rgagt%ag s?%%t\i/ggg? Jtrog@Qeq}]nlt)élve

met hanol . Thadtismeias dlpved te oafn taZ§IC. ElE red@iofliwds@dnédtitdd-in Jasd @ a 10%
aqueous hydrochlorigc acid solution and then was extracted with ethyl
acetate (2 XeBOve spiventynand gxtsishatabil ghiardel ayldesrogpitig waishedvas th a

saturated a j i de soluti 1, x.1 L dried ver sodi um
sul fate, fi ﬁ#%ir}%fﬁ]gnh co%gle(%éuéatneé [fﬂ:’;b Qfgﬁgﬁ F%at%f?a'i?ﬂ’&%%u%hiﬁ(’ﬂ&% Cct ober
2006 WO 03/of2,didSpyrzindPI3h8ABE tmélPin tetrahydrofuran (1 mL) and pyridine (65

uL, 0.8 mmol). The resulting reaction mixture was stirred at 0°C for 45 min. The

reaction mixture was then diluted with water (2 mL) and extracted with methylene
chioride (3 x 5 mL). The combined organic layers were dried over sodium sulfate,
filtered, and concentrated in vacuo. Biotage chromatography (FLASH 12M, Silica,
1/4 hexanes/ethyl acetate) afforded 2-(3-chloro-4-methylsulfanyl-phenyl)-N-
pyrazin-2-yl-3(R)-(tetrahydro-furan-2-yl)-propionamide (50 mg, 66.1%) as a
colorless gum: [0(]*s30 = —43.33° (c=0.45, chloroform); EI-HRMS m/e calcd for
C1sHo0CIN30,S (M) 377.0965, found 377.0979.

[0115] A solution of 2-(3-chloro-4-methylsulfanyl-phenyl)-N-pyrazin-2-y1-3-
- (tetrahydro-furan-2(R)-yl)-propionamide (0.060 g, 0.16 mmol) in formic acid
(0.19 mL, 4.8 mmol) was coc_)led to 0°C and then treated with a 30% aqueous
hydrogen peroxide solution (0.10 ml, 0.8 mmol). The resulting solution was
stirred at 0°C for 30 min and was then quenched with a 10% aqueous sodium

L bisulfite solution. The reaction mixiure was diluted with water (5 mL)' and




met hyl sul fanyl -3-trifl uoronet hyl - phenyl ) -3-(tetrahydro-f o aaeéRooy! ) - propi
onic acid (1.71 g, 83% as a light yellow oil: [a] 23539 = -23.26 (c=0.49,
chl or of or mvp 03B95488RMS m e cal cd for CL5H17F303S (M H20) + f ound
316. 0749. [0119] A sol ution of 57 Prpffhssd

. 2-(4-met hyl sul fanyl -3-trifl uoronet hyl - phenyl)-3-(tetrahydro-

furan- 2(R) - ylextrartabwithiethyd atetateqZ xnOmI). AGewoRibinedbrsgtihldyaseveehiiged de (5
m) was treated with S\m%di met hyl f or mam de (3 drops) and then cooled to OC
The reacti oR'Fi ﬁltﬁﬂé tey FERICHy ag eencrpiEaicd iip vamos oThe reshltise Tesiduey|

chloride in t4 . i 1 0,2 |)... The.reaction s xture
was stirred X{EE dé%bl? g‘? uggﬁ %ﬁdﬁg)?éf S%L\]/?eadl %ra%rF:%eE@P%e %’fg % %Og]ﬁﬁ%%fn

concent r at edpbiasshat YerinanganelRDI0N2804 Ve Y6 nansl) 6% CRas gx.alrmi). cithoui@e. The
resulting residue was re- dissolved in dry tetrahydrofuran (5 nL) and was

treated dropRF¥e sttionavasottigied gh25 61 fop 3@ minapyreasithen ¢ibediyith megeneinol ) i n

tetrahydrofu r.1 di ne . 0 n_, 0.80.mmol,).. The resulting
reaction ni x{%ﬁg@%{%@ﬁ%@%?%@% %ﬁerf?%’ rq@ov?ﬁgﬁp%gggi)ﬂmﬂlma%\yﬁse was
then dil ut edeatickhtranel eF: ¢aQoMLBiokipd EpbRRAEIAHHY T ASEL Mylengneh! eni de (3 X
50 nmL). The conbi ned organic Il%ers were dri éd over sodiumsulfate,

filtered, andexaperctintracetade fn Whbesmedpibylagetaityr aaffrdgt tehd(3-¢iHaSH 12M

Silica, 1/1 | te) .af.far - ((4- et h ulLfanyl -3- tr

f | uor onet hyl Bg@%@?@@@@%ﬁ?ﬁwm@" qf"gﬁg%a%?’g’l‘od- %‘%@?’%)R) -yl ) - pr opi onani
de (51 ny, @bflonaside (GPhY b8 ERNEn N302S
(M+ 411. 12%’8?@% ound (41%1%229%)?{8%‘58%% sol u'ﬁlgﬁgog‘lﬁgo‘{so@d@%b@g@

. 2- (4- et hy| slonndAA.085% r i f | uor onet hyl - phenyl ) - N- pyr azi n- 2-yl - 3-
(tetrahydro-furan-2(R)-yl)-propionam de (0.054 g, 0.13 mmol) in formc acid
(0.16 nL, 3.0 nmmol) cooled to 0OC was treated with a 30% aqueous hydrogen
peroxi de solution (0.08 nL, 0.65 idge resulting solution was stirred

t

iy
at 0C for ] uenche 10%.aqye odium bi sulfite
solution, & %ﬁ@gﬁgﬂgﬁﬁ%é—t@ﬁ?‘ élg ety Eﬂ&%ﬁﬁﬁiwrwg#y?g’?ﬁ‘%aﬂgﬁ’a"ext ract ed
with ethyl acetate (2 x 5 nIff-2AkYRaWAP9BAMYGani c | ayers were dried
over sodiumsulfate, filtered, centrated in vacuo. The resulting
resi due was di ssolved in nethanol ) and was treated dropwise with a
ﬁ 0,,,0.143 mml) in water (0.5

sol ution of potassium permanganate (O

‘mL). The dark brown solution wa =29C for 30 mn and then was
diluted with nethanol (10 nli) .Q\él' ob 006 WO 03/09-5438
O\ N
CF3

[0116] A solution of (4-fluoro-3-trifiuoromethyl-phenyl)-acetic acid (4.90 g, 22.06
mmol) in methanol (40 mL) was tréated with concentrated sulfuric acid (7 drops).
The reaction mixture was heated under reflux for 2 .h. The reaction was then
‘concentrated in vacuo. The residue was dissolved in ethyl acetate (100 mL) and
washed with a saturated agueous sodium bicarbona;te solution (1 x 50 mL} and a
saturated aqueous sodium chloride solution (1 x 50 mL). The combined organic

. layers were dried over sodium sulfate, filtered, and concentrated in vacuo to give
{(4-fluoro-3-trifluoromethyl-phenyl)-acetic acid methyl ester (5.02 g, 96%) as a

colorless oil.

[0117]} A solution of diisopropylamine (1.86 mL, 13.29 mmol) in dry tetrahydrofuran
(45 mL) cooled to -78°C under argon was treated with a 2.5M solution of »-
butyllithiom in hexanes (5.10 mL, 12.75 mmol). The reaction mixture was stirred

at -78°C for 30 min and then was treated dropwise with a solution of (4-fluoro-3-




PCT/ EP0O3/ 03844 60 reaction mxture was filtered to renoymeosebedmosand the
filtrate was concentrated in vacuo. Biotage chromatography (FLASH 12M
Silica, 7M®hEYands/ ethyl acetate to 1/1 hexanes/ethyl agetraire}/osfforded
2- (4- met hanesul fonyl -3-trifl uoronet hyks

phenyl ) - N-pyrazi n-2-yl -3-(tetrahydro-furan-2(R)-yl)-propi onam de (33 ny,
57.3% as a eduerg lgthenylFpcatiavsidy methell ederf 62.5 C19 HOM3 N3O iyt

443. 1127 found 443.4137.. EX I . i aas

2- (3-Chl or o-%_—g@;ﬁﬁ%frl{%aéluqlfso ?I-‘glb‘ﬁégﬁlﬁemyb%‘asz?'ﬁ@t?}?@@ﬁ(%%PW{}HW}? f ur an- 3-
yl') - propi ona@ o1y, Hhel rebtiof p8xRurdNturhed L1 QLT 2Ad $/ak Yhbwel @f stir at -

t et rahydro- 3-furannmethanol (3.0 g, 29.4 mvol) in nethylene chloride (45

m.) at 25C WHSCt fazal el wiAththds (tuhnayethkyieactiono g r trefitede With @9sadution32£31 mmol ) °

and p-tol uenesul fonyl chl.qride. 60 g, 29.37 mml), and the reaction
mxture was & %Ré%éﬁ?ﬁe?ulgfm%fé Z%— o-Tiae-2r Wagethpesipa SPeraRd as
transferred ; %gﬁ,@fp r Ly o hﬁ%niﬂﬁ\%ﬁ N -agqueous
hydr ochl ori c]h?é\l so?’u:?itzg ’ z%gpﬁﬁclgﬁdﬁqg%t rate ggﬁ’é%s@gé%%%gﬂ

bi car bonat e mitiretwasmalloRed md arrd be2 FCyehee it apektinasfot heh. dhe echctiver sodi um

sulfate, filtered, nd concentrated in vacuo. Biotage chromatography
(FLASH 40M ISRAyTe Fas fipmgrentisd sriEs? sathpied agaeqis pgryn ghipride solution

5e acol o1 Aob P aft ol Sl SR BabR Fucid bo LD R BY ORI SThy 0% 0h:.
found 279. OGhcous GtdAdle Mvas ektridianwith dinll ueagteA3sulEOMIY. athdcombined

tetrahydro-furan-3-%l met hyl ester (6.50 1ﬂ 25.36 mmol ), sodium i odide
(11.02 g, 73w EHEIIcEs Fyrac seied grver cotom yuligie filierad. cand; eorgerdratest 16 h. The

resul ting syspensi S d Cand o-filt The salts were °
ri nsed withq%o d a%ig%ec%ggﬂa%?%ﬁhgt%%r% ? asﬁ%m’ \/@Zﬁdﬁlﬁ%ﬁm /?@134 hen
concent r at edcdtite) agfoadddo 24t fiiogdk 3 3 Hdr¥mettQl-phérs/1)S3-HEtah fureﬁ:dE@

nmet hyl ene chl ori)(;e (100 ni), gnd t he grlgg;ﬁgi %)atlg()\?vag fi Iylf%fed of f "and

washed wi t h yhertyilovisecthinsthiybestqr12.501g) 39%hes hichlarkseoibid Wwashi-h§$2%er e t hen
(¢=0.29, chbloroform); EI-HRMS m/e calcd for C;sHz0:S (M+Na)™ 343.0928,
found 343.0927.

[0118] A solution of 2-(4—ﬂuoro—3-ttiﬂuoromethyl-phenyl)-3—(tetrahjrdro—ﬁman&(R)—
y)-propionic acid methyl ester (1.97 g, ‘6.15 mmol) in dry NN-
dimethylformamide (20 mL) at 25°C under argon was carefully treated with
sodium thiomethoxide (0.680 g, 9.27 mmol) and was then heated at 100°C for 3 h.
The reaction mixture was then concentrated im vacuo to remove N.N-
dimethylformamide. The remaining residue was suspended in a saturated aqueous
ammonium chloride solution (100 mL) and was exiracted with ethyl acetate (2 x
200 mL). The combined organic extracts were dried over sodium sulfate, filtered,
and concentrated in vacuo. The resulting residue was then dissolved in methanol -
(40 mL) and was treated with a 0.8M aqueous lithtum hydroxide solution (20.60
ml, 16.7 mmol). The reaction mixture was stirred at 25°C for 16 h and then was
concentrated in vacuo to remove methanol. The remaining aqueous layer was

- acidified to pH=2 with a 10% aqueous hydrochloric acid solution and then was
- extracted with ethyl acetate (2 x 200 mL). The combined organic layers were
washed with a saturated aqueous sodium chloride solution (1 x 100 mL), dried |

‘over sodium sulfate, filtered, and concentrated in vacuo to afford pure 2-(4-




.solution o

20 COct ober 2006 WD 03/095438 PCT/ EP03/ 03844 61 dried overodag@nesigim
sulfate, filtered through a pad a silica gel, and then concentrated in
vacuo to atOdB@?33% odonet hyl -tetrahydro-furan as a |ight YES V3084 -
[0123] A solution of diisopropylamne 50.84 niL, 5.98 nmmol) In
tetrahydrofuran (10 nl) was cooled to -78C under an argon atnosphere and
then was tr edehyspifanyk3-taflsMomothyt-plemyd)3- (teteayitd-fiirki-2m iy@.ﬁ}@%i@ﬂﬁs (2.29
At

irred at -78C for 15 m n.

m., 5.72 mmol), re ion _nmixture was

this tine, tﬁéldrégﬁi %o%’%}\ﬁa%g %P&%B@?ﬂo‘fm&bt{@}%fsm Fh23.260(ar0i40n cldbroform);

(3- chl or o- 4- matinyl/Subf - n i k I ter repar ed ‘as
in Exanple 4, 1.20 g, egd%dg f%}sﬁﬁéﬁéhﬂmr g%gﬁ{zﬂ%{@mﬁa&%‘é&
1,3-dinmethyl -3,4,5,6-tetrahydro-2(1H)-pyrimdinone (0.75 nlL). The bright

yel | ow so&oﬁéoﬂg s .allowed to stir at -78C for 1 h, after which tine, a
d oaglh%f)ﬁy Pt t 2{4-mefuisolinyl dntrifRiofimehylifhedyFaterahyiro-

1, 3-di hyl 4, = . dr.q-.2( 1H) - i m di 0.69 n d
t et ralh;]/ﬁg'; o?u;ﬁgﬁn @‘%Q‘%’%é@%&é@égé \W@a Ogyilﬁ\%i gfgl%ﬂé’lqﬂéé’@lqn)éﬁ%gﬁm&)ur e was
t hen al | onwedwas treaednviith mﬁ@l@ﬂﬁrﬁﬁnﬁd@,@éoéﬁy%g)raﬁg tfi&tr?oéebgedhtb oPRe fgaction

m xture was then quenched by the addition satura aqueous hgrrrmni um
chl ori de sol {Fefié pOBR Jagribiere weatad tveith wi 2.0Me sbiykion afedatye dhfrge3a nL) .

Th [ . L ned hed with 10%
surtur e act &ugear EEE A0 RGN el e metmsarenintons bonat e
Sojytion (2sontir 30T, s RArehIRC! BuPhen W8k SoblRlodii el oper | sodium

. £
sulfate, filtered, and concentrated in vacuo. age chro

(FLASH 40M Tsieve ssolvess2Buhexesse sixelyhydhlariiet atFie adshpigedsidnd Jrghfeor o- 4-

met hyl sul f any| - phenyl.) - 3- (1 et rahydy.o-furan-3-yl-propionic acid nmethyl ester
(663 g, 41‘%505?5&9{ @%%F%@tf? iR Eicpgted 6aipodser with EHBMESTLOBS

M 314. 0% arhBid ﬁag,;a . . S i N of ‘o

(2(?3 chl or o-og%ret hyPsuI fgrggi-%lggrﬁg%yl - })(A}ne%‘ra ?%“%“u@aw%aw PyRigsi oni ¢

‘acid net hyl (B£68mi(, 663 mpol)2. Tht regiitiing refttonliixra §iad sERedS 2300 fands

t et rahydr of ar (2.89 nL) was cooled in an ice bath to 0OC and then was
treated W ?’hagl%ﬁ%mgﬁ?emr%ﬂb@hﬁé@ withdwaten (30 inbh afd exdigreted, witl). 53

for 1o . Al TGl s (18B0mEr Sh RS st e e en
quenched wi sbdiamsatlfatat Bltered, and concentrated i vacuo. Biotage chromatography
(FLASH 12M, Silica, 1/1 hexanes/ethyl acetate) afforded 2-(4-methylsulfanyl-3-
triﬂuoromethyl—phenyl)—N—pyrazin—Z-yLB-(tetrahydro—furan—Z(R)—yl)—propionamide
(51 mg, 61%) as a colorless gum: EI-HRMS m/e calcd for CioHaoF;N; 0.8 (M)
411.1228, found 411.1229. : '

[0120] A solution of 2—(4—methylsu1fauy1—3-triﬂuoromethyl—phenyl)—N—pyrazin—2-y1-3-
(tgtrahydro-fman—.?(R)-yl)—propionamide (0.054 g, 0.13 mmol) in formic acid
(0.16 mL, 3.0 mmol) cooled to 0°C was treated with a 30% aqueous hydrogen
peroxide solution (0.08 mL, 0.65 mmol). The resulting solution was stirred at 0°C
for 30 min and was then quenched with a 10% aqueous sodium bisulfite solution.
The reaction mixture was diluted with water (5 mL) and extracted with ethyl
acetate (2 x 5 mL). The combined organic layers were dried over sodium sulfate,
filtered, and concentrated iz vacrwo. The resultmg residue was dissolved in
methanol (1 ml) and was treated dropwise with a solution of potassium
permanganate (0.023 g, 0.143 mmol) in water (0.5 mL). The dark brown solation
was stirred at 25°C for 30 min and then was diluted with methanol (10 mL). The




aqueous sodium sul fite solution. This solution was extraQyastttetr Dogt hyl
acetate (3 20 Cctober 2006 WD 03/095438 PCT/ EP03/03841 62 x 20 nlL). The
conbi ned ol"§di¥548yers were dried over sodiumsulfate, fibE@p8ehoseand
concentrated in vacuo. Biotage chromatégraphy (FLASH 405, Silica, /50
hexanes/ et hyl acetate) afforded 2-(3-chloro-4-nethanesul fonyl - phenyl) - 3-
(t et rahydro- frﬁ?(gwngmy%ye pebpltensd ¢o amheivenelifiy lané fiecfiltrbié 20asmpncckB@ig ;as a

white wax 1o 1 +-HRVE nie. c or. CI5H19C1(6S (M+Na) + 369. 0534,

f ound 369?10?%@#5![ gi%%e %I%Niﬁﬁg{aghyzﬁfgs 12M, Silica, 7/3 heng.nes/eth)yl acetate

2- (13- chl or 0- 4o Nt NRREREIEEYD VLetRRS N Yk Ba( 464 nan: 3; vl ) -pr.opionic
acid nethyl ester (729 r]glg 2. 1%@%1%%1{%% %ﬁ]%%o ‘%S%H%‘?{@@%“J# léd wth
a sol ution ofPhgexlhEspuaainggi-Ox(icemhiEdfunm 2(R)-yHlpropiohdmide Wagasr (g, ).
The reacti 0”52%% )sti rred flor 3 h at 25C _concentrated in vacuo to r;ermve
the et hanol , “And® A FRIISS: Srmy obl-HEMSHm/ancelnd afor NCabladeNsO4Sy @MdChl or i ¢
acid solutian3 1TPefuesudhi i m xture was then extracted with methyl ene
chloride (3 x 10 nL). The organic layers were dried over sodium sul fate,
filtered, and concentrated in vacuo to afford

2- ( 3-chl or 0- 4- net hanesul f onyl - phenyl ) - 3- (tetrahydro-furan-3-yl)-propionic
acid (654 94% as a white foamE7€5E59)1¢-6 HRMS me cal cd for Cl4HL7C1L(BS

( M+Na) + 35?lé’sworf’ﬁuwsﬂ@sﬁt@@@x.l-ppamw-pymmwm(tmmydpmm@osphi ne
(118 ng, 0.45 mmol) in methyl eneybipropicdamidéd .nl) cooled to 0C was treated
Wi th N-bronmosuccinimde (91 ng, 0.51 nmol). Upon conplete dissolution, the
cool ed, purple solution was then tyegted with 2-(3-

chl or o- 4- met hanesul f onyl - phenyl ) - 8 (tlett ahydr o-f uran- 3-yl ) - propi oni ¢ aci d
(100 ng, 0.30 mol). The resulting re clt_{ilgn m xture was stirred at 0C for-
20 mn then warned to 25C, where J 2 _Stirned for another 30 mn. The
purple reaction mxture was then g h] -am nopyrazine (43 ng, 0.45
mol ) and pyridine (0.07 nL, 0&90%mol)Qandaxgtirred for 16 h at 25C. The
reaction was then diluted w ©h water (10 nL) and extracted wth nethyl ene

chl ori de 5 anj ¢s were dri oV sodi ym sul f at e,
filtered, ‘Dgr%] %oﬁgié‘%ﬁnr éfgeg aﬁ%‘%\‘/’%ﬁ’é@m f ?)Ifoa]lg(g%c%rr tBgcHpRymethyiRap 12M
Silica, 1.5/chsiriden@s ae25°Chink iAatdaeH i BEESS pyridi .
2-(3-chl oro-4- nefgngglﬁ)laf onyl - pherﬁ}% - N pggtzd}%@%gf &jpyndme 399,

yl - 3- (t et r afyetlormmeelhmnd.- gridluenesplfmylnibieides 6.60y .2, I0%7 asmal)] agdther ange

f oam ; ; :
_ reaction mixture was allowed stir at 25°C ovemight. The reaction was then

transferred to a separatory funnel and was then washed with a IN aqueous

hydrochloric acid solution (30 mL) and a saturated aqueous sodium bicarbonate

solution (20 mL). The organic layer was then dried over sodium sulfate, filtered,

‘and concentrated in vacuo. Biotage chromatography (FLASH 40M, Silica, 60/40

hexanes/ethyl acetate) afforded toluene-4-sulfonic acid tetrahydro-furan-3-yl

methyl ester (6.57 g, 97%) as a colorless oil: (ES)-HRMS m/e caled for
- CroHi6048 (M+Na)' 279.0661, found 279.0664.

- [0122} A solution of toluene-4-sulfonic acid tetrabydro-furan-3-yl methyl ester (6.50
g, 25.36 mmol), sodium iodide (11.02 g, 73.54 mmol), and acetone (200mL) was
heated to 60°C for 16 h. The resulting suspension was then cooled to 10°C and
filtered. The salts were rinsed with cold acetone (50 mL). The filtrate and

- washings were then concentrated in vacuo to a thick shurry.  To this shury was
added methylene chloride (100 mL)E and the precipitate was filtered off and
washed with methylene chloride (20 mL). The filtrate and washings were then




(ES)+-HRMB nmfe cal cd for C13H20CIN3O4S (M+H) + 410. 0936, fzomwbbésl@oaawo 20
Cct ober 2006 WO 03/095438 PCT/ EP03/03844 63 Exanple 7

1-[ 2- ( 3, 4-WOIBOEYE phenyl ) - 3- (t et rahydr o- pyran- 2-yl ) - pr opianyigoes8ssaet hyl
urea HOHNN C OO0 C [0127] A golution of diisopropylamne (2.63 niL,
18.2 mml) in_tetrahydrofuran (120 nilL) cooled to -78C under an argon

at nospher e wediedr @¥r c@agiesmy S‘Qlf@aﬂ ﬁb‘-ﬁflﬁﬂl broughfa pagua yeilidat Belusnd ib¢rexanes

b or nwbi o cehetnkted AT S pB R e el p BRIl

ester (prepargd as in Exarrple 1, 3 62 g, 16.5 mmol) in tetrahydrofuran (20
m) and 1, 3-dinethyl-3,4,5, 6-tetrahydro-2(1|)-pyrim'di none (6 nL) was
slowly added via a cannula. The bright yellow solution was allowed to stir

-7 f f 2 h -
S; fa n8?2_ g 0&3#2}@0 tt]??%ﬁ @ﬁpropﬁeaimne (3%4“&09 9? rn? rtrel:)tr H%.)ﬁ]l‘t etar phydro

1, 3-di et hyl w1 ws &;oueattbahmﬁm%ﬂﬁba:g%@tﬁb BRNEd théh Wad 1RS84 a&ﬂ%d via a

cannul a. The reaction m xture was then al to warm to 25C, ere it
was stirred f2¢YM s6lution $he- blléjdhﬂmun mh&:tamae(mmhérﬁzqmmuﬂ]emhéageactﬁdme

addition of a .saturated a um c I de solution (30 and then
extract ed wi FH*EIHYES 5‘&‘@? %@Mﬁ?}}l ‘Q‘h&‘scfé‘ﬁ‘ﬁq deditpant'es 19 ?T_%/ rs were-
dried over f el Qmes ﬁéﬂg’g ash
chr omat ogr apﬁ?ﬁb?%ﬁg{i S%flulﬁlméadfg(gl 04%%%11?18@?%21% /fic t gglgﬁlelg[ﬁet hyl

“acetate) aff eﬂdd@re@a(eﬂ adin Example 4, 1 20 g, 5.20 mmol) in tetrahydrofuran (5 mL) and

di chl or o- ph 3- hyd 2- !l d hy
(4,68 g, PSS” %@egayﬁ”a S B b %&é?é"a%?ﬁ%aﬁm%%%m%@i%&éw

'316. 0633, ?@&ged [Pdz8l; ‘%,Oko"ftf Bnai%ir w]:bm ime. .2 solut:lo

2(34d|chloro tetrah dropran’2 I'c acl 0m&*thl

- ester (374 rrg:,doie&@l tﬂfﬁh})dro-lm’hﬂW(ElBBag,( 1784 nﬁ:amcﬁ) 331 mldxmem@ﬂsas @ol ution
of magnesi um net hoxi de_ i n pet hano wL% 2.5 78 mol ) was heated

at 100C for BuphydegflH)ipreimidimene é%éfe iy aﬁdﬁﬁfmﬂi@dxm(ﬁ onbuegs peded

via a cannula. The reaction mixture was then allowed to warm to 25°C, where 1t
was stirred for 48 h. The reaction mixture was then quenched by the addition of a
saturated aqueous ammenium chloride solution (30 mL) and extracted with ethyl
acetate (3 x 30 mL). The organic layers were then combined and washed with a
10% aqueous sulfuric acid solution (25 ml) and a saturated aqueous sodium
bicarbonate solution (25 mL).- The combined organic layers were then dried over
sodium sulfate, filtered, and concentrated in vacuo. Biotage chromatography
(FLASH 40M, Silica, 75/25 hexanes/ethyl acetate) afforded 2-(3-chloro-4-
-methylsulfanyl-phenyl)-3-(tetrahydro-furan-3-yl-propionic acid methyl ester (663
mg, 41%) as a light yellow oil: EI-HRMS m/e caled for CisHyoClOsS (M)
314.0743, found 314.0729.

[0124] A solution of 2-(3-chloro-4-methylsulfanyl-phenyl)-3-(tetrahydro-furan-3-yl-
propionic acid methyl ester (663 mg, 2.11 mmol) in formic acid (0.79 mL) and
- tetrahydrofuran (2.89 ml) was cooled in an ice bath to 0°C and then was treated
with a 30% aqueous hydrogen peroxide solution (1.19 mlI., 10.53 mmol). The
reaction was then slowly warmed to 25°C and was stirred at 25°C for 16 h. At this
time, the reaction was cooled to 0°C and was then quenched with a saturated

aqueous sodium sulfite solution. This solution was extracted with ethyl acetate (3




appearance. At this time, the reaction was concentrated R0 QesBEP2005he

resi due was dissolved in ethyl acetate (10 nL) and then filtered through a
pad of silWOLEEHB The filtrate was then concentrated in magpmfisash
chromat ography (Merck Silica 20 Cctober 2006 WO 03/095438 PCT/ EP03/ 03844
64 gel 60, 230- 4%& mﬁélh, 95/5 hexanes/ethyl acetate to 60/40 hexanes/ et hyl
acetate) af FoftEdt nie Snbimaskergrais desrcrscwengidrisd siver sodium sulfate, filtered,
1-[2-(3, 4-dichl - | ) - 3-(tetyrahydro- ran; 2- =Rr Qpi | j = 3- et hyl
irca (76 g, TR ReERaRe e SHIARKS on BBy A ASH 45, Slenaid

172. 8- 174. 2ChefinesRiy! N actabed £ed:dd 6 HRRLIRNRB meliMALsuBo8 1%%%%3,1 found
358.0848; (2), second pair_ of diastereoners: El-HRVM5 nme ca:?, o?

Cl 6H20CI 2N20 3 ISRy s dugg s tyl)-pepienic 38idosuthyl Bxenpl2d Bg, 100%) as a white :
1-[2-(4-Meth | f-an 2 )-3-(tetra o-pyran-2-vyl)-propionyl]-3-neth
yl- urea H H%%gcil\%ﬁ% @S)ﬁg}x%ﬁégéaﬁ# @6%%8@@@’1% ﬁéﬁ@égﬂ‘sf% ) phenyl
acetic acid (348.063.9, 0.204 nol) in nethanol (509 nm.) was treated slomy -
with concentrated sulfuric acid (2 nL). The resulting reaction m xture was
heat ed under reflux for 19 h. The reaction mxture was allowed to cool to
'25C and t HOh2ZJohcenittiat eaf RA3\chinno-4t@ethemRyEonyiBhhaN0d (A dFERirsUE Was

diluted with, ethyl acetate (800 nm).. The organic phase was washed with a

saturated aqieduPewa; B 15t t (@22 ongit3- bh o} i Gthanel (2Gamd.)awasat ur at ed

aqueous sodi 4@ i J +aPo0. . dr i ver .sodium sul fate,

filtered, anzgllL (:tg&n{évgt?\lta?%@ﬁ'nﬁ\f@%@é%ﬁﬁ%gﬂ%m%ﬁg’ répﬁ?l‘%m%?fer ilica
~-gel 60, 70-280,)ma%k redotibn hexanesd gbhglh acsrat anceht@dd s Auo to remove

' (net_hanesulf‘gllréyl)phenyl acetic acid nethyl ester (45.42 g, 98% as a yellow

oi | - whi ch sBeictiapplednd dhen wascasidifiod & pd=2 otithor iNaquedusthydgchlogic atidme” at -

.25C. np 78- : El e _calcd for, CLOH1204S . 28. 0456, . found

228. 0451. [o%g %A 610 Flg}r%gé?“ "?é"&ﬁ'rﬂbeﬁ’y?%'ﬁg "tlg{\%‘? ene ghigpidg}K) i n
tetrahydrof urGmI30 The Jor@eid) eslekO wefd Gridd I6¥er AbdRiY VhIBETIHRALS Sndas

treated with a 2.5M sol ution
: concentrated i vacuo to afford 2-(3-chloro-4-methanesulfonyl-phenyl)-3-

‘(tetrahydro-furan-3-yl)-propionic acid (654 mg, 94%) as a white foam: (ES)*-
- HRMS mv/e caled for C14H;7Cl0sS (M+Na)" 355.0377, found 355.0382.

[0126] A solution of triphenylphosphine (118 mg, 0.45 mmol) in methylene chloride
i + (5mL)cooled to 0°C was treated with N-bromosuccinimide (91 mg, 0.51 mmol).
- Upon complete dissolution, the cooled, purple solution was then treated with 2-(3-
‘chloro—4—methanesu1fqnyl—phenyl)—3-(teirahydr&furan—3-y1)-propionic acid (100
mg, 0.30 ﬁmol)- The resulting reaction mixture was stirred at 0°C for 20 min then
warmed to 25°C, where it was stirred for another 30 min. The purple reaction
. mixture was then treated with 2-aminopyrazine (43 mg, 0.45 mmol) and pyridine
(0.07 mL, 0.90 mmol) and stirred for 16 h at 25°C. The reaction was then difuted
- with water (10 mL) and extracted with methylene chloride (3 x 15 mL). The
organics were dried over sodium sulfate, filtered, and concentrated in vacuo.
‘Biotage  chromatography (FLASH 12M, Silica, 1.5/98.5 methylene
chloride/methanol) afforded 2~(3-chloro-4-methanesulfonyl-phenyl)-N-pyrazin-2-
yl-3-(tetrahydro-firan-3-yl)-propionamide (46 mg, 37%) as allight orange foam:
(ES)"-HRMS m/e caled for C1sH20CIN3O4S (M+H)" 410.0936, found 41 0.0940.




of n-butyllithiumin hexanes (1.93 nL, 4.82 mmol). The reagiddhar Phogt Ure was
stirred at -78C for 15 min. At this tinme, the reaction was treated with a
sol uti on WP 0342588 hanesul f onyl - phenyl ) -acetic aci d net hyl pest®boésy400 g,
4.38 mol) in 20 Cctober 2006 WO 03/ @35438 PCT/ EP03/ 03844 65
tetrahydrofaran (6 nL) and

1, 3-dinethyl-3,4,5, 6-tetrahydro- 2(1E§alpylel7m dinone (2 nlL). The bright

yel | ow sol {206 mclﬂbmapheh}ﬂm-@etnahydro»ﬁﬁ@nf-z}yl)ipﬂbpmairljetmew gkeat i Me, a
sol ution of 2-brononethyl-tetrahydro-pyran (0.67 nL, 5.26 nmol) in

1, 3-dimethyl -3, 4,5, 6-tetrahydro-2(1H) - imdinone (1 n) was added via a
pannul a. The reaction mxture was the alj.oyved to warmto 25C, where it was
stirred for 16 h. The reaction m xture t hen quenched by the addition of
a saturated aqueous ammoni um chl ori de Hof (2P ni) and extracted with
ethyl acetate (3 x 15 ni). The organi YEYS re~dried over sodi um

sul fate, filtered, and concentrated acug. ot age chromat ogr aphy
(FLASH 40M Slllca 70/ 30 hexanes/%t hyl acetate) afforded

2- (4- met hanesul f onyl - phenyl ) - 3- (t et r ahy@r o- pyran- 2-yl)-propionic acid

G poons 107 5ot o ReoBRorRufilics S350 245 2 sl By Ghasp i (120"
- 2- (4- met hanemi) tasigd @Wﬁwhild&ﬂﬁfa@gdh&lﬁﬁdépheﬁa’ﬁvéﬂtr&wd%ﬂh@rm%lu@mﬁc' d

met hyl ester g 23 mmol ), nmethylurea (34 ng, 0.46 mmol), and a
sol ution of fhéza B&ﬁﬁhﬁuﬁtﬁhaﬂxw (O pakhBhai mup4 Ehe Fgactomgninfure 6285 nmol )

~and nethanol ed. at .100C f or . ime, the. . reaction
mixture tamet ?ﬂpl n apggjg%]’a%f: W iR ats‘? Onf?ﬁgl}'élﬁgﬁf%ﬁﬂwp

~ concentr at echceﬂib ‘aaﬁumeﬂlmaesfees(pti}i&e&\@% B Fxemyed 11 3 et Fyhs%Cﬁ]h%l}% 10 nm) -
and thenfllteredthroughapa of silica e The fiftrate was

concent r at edetrahydepfargn (2 m@;&)arg@ b Bdimethylg? é,ﬁtﬁfte@ﬁhﬁﬁmmﬂﬁl-py&uhldmpe 30/ 70

h /et h t at
S, ot e AR Spil RO V5 s conpule, Fosibrighs relaw solption mpes allowist | - 3-

t hyl Bt y .
g7H¥4Ng(r)ggt?M+l i 4 VT 4t AT ot Jf % Erofioefif irahfiro
3 (3H4 gchlpam (Bhenly) 19.8 nfmaf) mh&'-dmtbylFam,Sﬁ-geh)ahMM(]ﬂ)@mﬂn&ﬂnoﬁé opi onami
-de |

(4 mL) was added via a cannula. The reaction mixture was then allowed to warm

to 25°C, where it was stirred for 16 b. The reaction mixture was then quenched by
the addition of a saturated aqueous ammonium chloride solution (30 mL) and then
extracted with ethyl acetate (3 x 40.mL). The combined organic layers were dried - -
over sodium sulfate, filtered, and: concentrated in vacuo. Flash chromatography
(Merck Siﬁca gel 60, 230-400 mesh, 90/10 hexanes/ethyl acetate) afforded 2-(3,4-
dichloro-phenyl)-3 -tetrahydro-pyran-2-yl)-propionic acid methyl ester (4.68 g,
89%) as a colotless oil: EFHRMS m/e caled for CisHigCLO; (M) 316.0633,
found 316.0625.

[0128] ‘A solution of 2-(3,4—dichloro-phenyl)—3-tetrahydro—pyran—2—3?1)—propionic acid
methyl ester (374 mg, 1.19 mmol), methylurea (176 mg, 2.38 mmol), and a
sohution of magnesium methoxide in methanol (7.4 wt.%, 2.5 mL, 1.78 munol) was
heated at 100°C for 8 h. Over time, the reaction mixture turned cloudy in
appearance. At this time, the reaction was concentrated in vacuo. The residue
was dissolved i ethyl acetate (10 mL) and then filtered through a pad of silica gel.
The filtrate was then concentrated in vacuo. Flash chromatography (Merck Silica




~0.29 mmol )I-[AW-

ONSN C C 20 October 2006 WO 03/095438 PCT/ EPO3/ 036@&@@{535@132] A
sol ution of 2-(3,4-dichloro-phenyl)-3-t(,trahydro-pyran-2-yl)-propionic
acid et hYD §2¥ss8 (prepared as in Exanple 7, 4-68 g, 14. 7hciRPiz)esdd
ethanol (150 nmL) was treated with a salution of potassium hydroxide (1.66
g, 29.50 mol) in water (16 nl), and the reaction was stirred for at 25C 1
h. The react igh6haB0cH¥nmesd, I%tﬁelmbm@%thydt&eta’(e&ﬁ Gok)0 h@@ﬂ@%ﬁﬁﬂ&b&dte} n vacuo

to renmove the C%% d t hen aC|d|f|edtop 2 with a IN aqueous
hydr ochl ori ¢ agf(éf gﬁ? e gﬁswﬁ‘i’é‘mﬁl"'d’&g&t‘) weld-(3 ﬁr@?hlesarply@vléé -(Ftahydret hyl ene
chloride (3 % ygf,gzr%q?qpr@fﬁgnﬁpg_n%%g; Eggnfga/ alsaMﬁ'E re@r fir% qver

f co centr

sodium sul fate éred, "and acuo. hFong ography

(Merck Sili c@fghast@@om@son@ommm 290/ E@}mmsym@ealc@rfbp@g%@sm@pol plus -

1% acetic acmﬁgéf?%ﬁqe? (3,.4-di chl or o- phenyl
(tetrahydro- y ?}Péﬁ5§rﬁgﬂga@ée%d%39 dwwecasera EHEBMScoicor | ess
oil: El- M 765, found 302.0473
(01331 A SE:V%IIB%EOT G CLR05 aﬁﬁl% founé[3§§)884?84
2- (3, 4-di chl or o- phenyl ) - 3-(tetrahydro-pyran-2-yl)-propionic acid (81 ng,
0.27 mml) in N, Ndinethylformam de (5 nL) was treated with O-
benzotri azol - | ﬁ[ -N, NN, N -t et raret¥gample um hexaf | uor ophosphate (112 ny,
eitkaneswifond e npia3niet Shyidrorgyraf-280)-peopipnylpBan&hyl-
am not hi azol e (40 nmg, 0.40 mmol ). Theuegacti on was stirred at 25C for 16 h.
At this tinme, the reaction was diluted wwth water (10 nL) and extracted
with ethyl acetate (3 x 15 rnL). The cosrdi ned organic | ayers were washed
with water (1 x 10 nl), a I N aqueous $ m hydroxide solution (1 x 10
nm), a IN aqueous hydrochloric acid sotgt™gn (1 x 10 nL), and a saturated
aqueous sodiumchloride solution (1 x 10 n H;% ﬁd over sodium sul fate,
filtered, and concentrated in vacuo. f ography (Merck Silica
gel 60, 230-400 mesh, 90/10 hexane& tafda to 60/ 40 hexanes/ et hyl
acetate) afforded 2-(3,4-dichloro- %
phenyl)-3-(tetrahydro-pyran-2-yl)-N-thiazol -2-yl-propi onam de (35 ng, 34%

as.a [0129] A solution of 4{methanesulfonyl)phenyl acetic acid (43.63 g, 0.204 mol) in
metha.t_lol (509 mL) was treated slowly with concentrated sulfuric acid (2 mL).

The resulting reaction mixture was heated under reflux for 19 h. The reaction
mixture was allowed to cool to 25°C and then concentrated in vacuo to remove
methanol.  The residue was diluted with ethyl acetate (800 mL).. The organic
phase was washed with a saturated aqueous sodinum bicarbonate solution {1 x 200
mL) and a saturated aqueous sodium chloride solution (1 X 200 mL), dried over
' sodium sulfate, filtered, and concentrated i vacuo. Flash chromatography (Merck
Silica gel 60, 70-230 mesh, /1 hexanes/ethyi - acetate) afforded 4-
' (methanesulfonyl)phenyl acetic acid methyl ester (45.42 g, 98%) as a yellow oil
which solidified to a cream colored solid upon sitting over time at 25°C: mp 78-
80°C; EI-HRMS mv/e caled for C1H ;048 (MY) 228.0456, found 228.0451.

[0130] A solution of diisopropylamine (0.67 mL, 4.82 mmol) in tetrahydrofuran (30
mL) cooled to -78°C under an argon atmosphere was treated with a 2.5M solution
of n-butyllithium in hexanes (1.93 mL, 4.82 mmol). The reaction mixture was
stirred at ~78°C for 15 min. At this time, the reaction was treated with a solution
of (4-methanesulfonyl-phenyl)-acetic acid methyl ester (1.00 g, 4.38 mmol) in




light yellow oil: EI-HRMS nfe calcd for CL7H18C12N2Q2S ( M) O28bePA@B, found
384.0468. 20 Cctober 2006 WO 03/095438 PCT/ EP03/ 03844 67 Exanple 10

2(R) - (3, 4-Woahjoe4ses phenyl ) - 3- (t et rahydr o- pyran-2-yl)-N-thi %Hkﬁo%f(JXAQ
propionamide H 0 HNyS N C 0 C [QLk34] A solution of

2- (3, 4-di chl or o- phenyl ) -3-(tetrahydro-pyran-2-yl)-propionic acid (prepared
as i n Exanpl getthhydroB6af. (6 #4001 3-gi t d ! A d to
-78C was treated yWi th t r(i 21%1%% am ﬁ% d%ﬂliet%g %9}68(e@%ﬁ5}§£?§1§$ﬁ n%nvl\e&igg%i

tri met hyl acet(ymkh| h¢ deghtl ydBwrbgluBorBavasnatibyed Thetir atsBYC fgr Wi, tagters| urry

tirred at .-78C f 5 nj d then at 0C for 45 min. | t
flask a  SoMSTbHGr fapion PLoRapyneibsloRrarrerpiiand0 g1 16 20 BB o))

Sin tetrahydiefiug g, ditd-3-3, 66 élﬁ/ﬁrt- ¢ g!-mﬁ ept ' : sol ution
of n- butyllithiumin heién’e:@%& 4 On{(,lHé% mm‘lt)l;e. @ﬁg)g%%%?ifdgﬁ ‘\%g/lsa stirred
at -78C f or camuid. nThe teattiem migsreawvisothes allowsdtorwien 25 €5 Mhelice it waas

‘stirred for ap g{igdg@ﬁnal 10 mn. At this tinme, the first reaction mxture
was re-cool eSTEH 0Fgl® b Thhe wactinmamptaet wanthen xencheddy the @ddition of e fir st

~reaction m xgyres ' 0 - NL Vi a g-cannul he, coni

reaction nixture e\%a\ﬁgh%ﬁ]ésn s% ?%P%ldéh%%]c{neﬁ&m(’%éo n?r%ﬁiaeé%@C‘ieﬁgﬂnH}/\é}gﬁal | owed
to warmto 2a@fatelBer d 5ithL)aThs bigahiedafeps wore draddivel 96 @hmbubal; fifbrel hi s
time, the reaction was quenched by the addition of a saturated aqueous

sodi um bi sul #4 eonseptiated i YFmonBiotaga chroresiographyeELATH d@MyiSikica, SORPI
‘acetate (3 ' ic | hed.wit h
cturared aniindelby b8EPARMES 2 U IR ben Bl Rh o B BT 1 ot e
aqueous  sodi uyl)ghbpsiohideckiohetiDad 11 57 me %) &Y 4 esloRNEoils BlirnvsYhAat e,

'filtered, and concentrated jn vacuo. Flash chromatography (Merck Silica
gel 60, 230-%pdl for CiH»0sS (M) 326.1188, found 326.1189.

[0131] A solution of 2-(4-methanesulfonyl-phenyl)-3-(tetrahydro-pyran-2-yl)-
propionic acid methyl ester (75 mg, 0.23 mmol), methylurea (34 mg, 0.46 mmol),
and a solution of magnesium methoxide in methanol (7.4 wt.%, 0.49 mL, 0.35
mmol) and methanol (0.5 mL) was heated at 100°C for 8 h. Over time, the .
reaction mixture turned cloudy in appearance. At this time, the reaction was
concentrated in vacuo. The residue was dissolved in ethyl acetate (10 ml) and

I then filtered through a pad of silica gel The filtrate was concentrated in Vacuo.
Biotage chrdmatography (FLASH 12M, Silica, 30/70 hexanes/ethyl acetate)
-afforded 1-{2-(4-methanesulfonyl-phenyl)-3-(tetrahydro-pyran-2-y1)-propionyl]-3-
methyl-urea (5 mg, 6%) as a colorless oil: FAB-HRMS m/e calcd for
C17H,N;058 (M+H)" 369.1484, found 369.1495.

Example 9
2-(3,4-Dichloro-phenyl)-3-(tetrahydro-pyran-2-yl)-N-thiazol-2-yl-propionamide

Ci
Ct




mesh, hexanes to 80/ 20 hexanes/ethyl acetate) afforded twoipdusics (1)
3-12(9)-

(3, 4- di chl WOIBHRRAYI ) - 3- (t et r ahydr o- pyran-2-vyi) - pr opi onyI]Péf/§}.g3y0§9gropyl
oxazolidin-2-one (506 ng, 15% as a cl®@ar colorless oil; and (2)
3-[2(R-(3,4

di chl or o- pfﬁ@ﬁ”}ﬂ)f‘\ solptien Pﬁtﬂy@r%dlphlowpizemd)ﬁ-mbydn@wamﬂ( B)-propiupiopll - oxazol

03/ 095430 PCTPEBBL SILE G o 61 Bapopeduf Al o 4gp oD im chianel (150mE)

3-[2(R) - (3, 4-wichdAsPwRR @bt iod o(f %Ea'éﬁﬂﬁﬁ gﬁz&g%eaqgé%‘ %l,??lg() mmPl} in water

propi onyl ]-4(5)-i sopropyl - oxazol i |n 2-0n
t et r ahydr of ur@h nBh &mﬂ)tharrdaomi.levas(sltﬁradm)r ababyd 1t Qfﬁeviasctioﬁeﬁsetﬁeﬂ\ﬂ th a

30% aqueous r n solution (0.7 m) and |ithium hydroxide (117
ng, 2.80 mﬁﬁ%’ed%ﬁgh P%ﬁ@ﬂ?@ DE?IltﬁaFf‘é‘d”a’taC%QOfrémove the efanelhing theme, t he
reacti on wWas acfiffelridani2g solution 71g 5.6 -
nmol in 4 rr1_)ac foll 0\;\% byﬂ?%gl\g%&tg F%?ﬁg?ém%ég&ﬁg%%éous Sy

bi car bonat e §b¢m¢xtm¢te(d1®1th1n)ethy1&'ﬁmdﬂeﬁdiam/ 6r 20 thil ANandee tdABIbiHeB MBRYREL | N

vacuo. The rﬁ5|due m@;@ Iu ted with__water &60 m.) and extracted with
" et hyl ene chiOFFd&SE Ry eRpgdiumpwl faigu EBesd, g eanconirstadiiarvaae. dFlasted

to.pH=2 with o] on .an hen )
extracted wi tcﬁr g%‘{h etgm% §ch g%L ’Tf%%&ég@r‘om?@]ﬁ g)r%l nilﬁetﬁg%ers wer e
t hen dried ovhhonddmathansnl filad el%f |abétgr eldj,d) apforeed C 2 1. a%@8brb Pr¥RGHS. O

afford. 2(R) 3,.4- di chl oro henyl ) Elt et rahydr o- pyran-2-yl)-propionic acid
(203 ny, 3y AR BN oY POPRaio e (BE1356]87%)szsl atiemncadérless oil: EI-

=X 0(364%@“’?%%2 PR S SR INE D SRR, R EBf B ocphont um

hexaf | uor o- phosphate (177 ng, 0 40 mmol ), and 2-am not hi azole (40 ng, O0.40
mol ) in math | ene chloride (10 nL) at 25C was treated with triethylam ne

(0.11 i [0B3314\ pelstipn Ofﬂeﬁﬂebdﬂoxm@mg&ét—ﬁtmhydmtmm-msqﬁbmbme@lcﬁt 25C

for 16 h. Th di | h wat 10 d

et ract od wi (1 TRk Bl Wﬂ?fw@ﬁﬁmhﬁcﬁf&@wm%aé e Tayer s
t

wer e sequen maﬁbmazwaﬁgﬁww Wse@&ﬁﬁetﬁﬁm%nﬂn&h fELe)g%ﬂ {;1@&0 gf%f%%utl on (1

hydr oxi de solution (1 X , a 1N aqueous
x 10 nL), arf¥2% melﬁ,atlﬁ,@’ él@dpmpylediyllmmde(&m UtﬂIQHO(SD mel)nténd The

organi c | ayer wa over. sodi u |fate, filtered, and concentrated in
vacuo. " Fl as I"?I@HP@]WPLEQ@Q ‘f\%‘i‘@? ﬂi"é’&aﬁ’é’lﬂ vey, stirred at 25°C for 16 h. At
this time, the reaction was diluted with water (10 mL) and extracted with ethyl

acetate (3 x 15 mL}. The combined organic layers were washed mth water (1x 10

~ml), a IN aqueous sodium hydroxide solution (1 x 10 mL), a IN agueous
hydrochloric acid solution (1 x 10 mL), and a saturated aqueous sodium chloride
solution (1 x 10 ml), dried over sodium sulfate, filtered, and concentrated 7n
vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 90/10

- hexanes/ethyl acetate to 60/40 hexanes/ethyl acetate) afforded 2-(3,4-dichloro-
phenyl)-3-(tetrahydro-pyran-2-yl)-N-thiazol-2-yl-propionamide (35 mg, 34%) as a
light yellow oil: EI-HRMS m/e caled for Ci7H3CLN,0,S (Nf') 384.0466, found
384.0468.




230-400 nesh, 95/5 hexanes/ethyl acetate to 70/ 30 hexanesg ejfthpkr asrt at e)
afforded the
2(R) - (3, 4-WoosbeEnzs phenyl ) - 3- (t et rahydr o- pyran- 2-yl ) - N- t hipggaatporoishs
propi onam de (57 ng, 57% as a white ®pam EI-HRMS nie cal cd for
Cl17H18C12N202S (M 384.066, found 384.1467. 20 Cctober 2006 WO 03/095438
PCT/ EPO3/ 03844 69 Exanple 11 Example 10
2- (4- Met hanes uR{R)ABL4-Phetilyto)plenfy)e3-(tah By roPyyran-2ylyN-tHhdopi2ago! - 2-yl -
propionamde HHHNS G5\ | NDproflofhmiad 0137] A sol ution of
2- (4- met hanesul f onyl - phenyl ) - 3- (t et rahydr o- pyran-2-yl)- propionic acid
nethyl ester (prepared as in Exanple 8,75 ng, 0.23 mmol) in ethanol (5
m.) was treated with a solution of pofass]i ym hydroxide (32 ng, 0.58 muol)
in water (1 nL). The reaction was sti or 3 h at 25C. The reaction was
.then concentrated in vacuo to renove the efhartdl and then acidified to pH=2
with a I N agueous hydrochloric acid s o0) & sol uti on was then
extracted w th nethylene chloride (3 ). conbi ned organic |ayers
were dried over sodiumsulfate, fidlftergd, and concentrated in vacua. Flash
chromat ography (Merck Silica gel 60, 230-400 nesh, hexanes to 60/40
hexanes/ et hyl acetate plus 1% acetic acid) afforded
2- (4- met haowsay 1A eyt orPEERYI A-d&h(drehays- 5-Syodh-D= i Gei@ci d (60
ng, 85% as awwhi te soli d):E,J FAB- HRVS m'e %gﬁegﬁﬁﬁ?%y%fi% 21%8%{(%%71@ .
313. 1109, f dprpasd3sia Example P38]56/, Satdumirol) inftetrahydrofuran (80 mL) cooled
2- (4- net hanesul | - phe -3-(tetrahydrg:pyrap-2-yl)- prapionic_acid (60
ror 010 oy B et PraLri yrey s 3 B aEn ik tmdth RBlsprR P
“hexaf | uor o- ghgs LR1br ] ! d TR A j mg, 0.29
BiyEHcBty ﬁlﬁgga& %2 @’?ﬁ%?&‘lﬁﬂs i RBIR0S Wnde Qhfind 485

mol ) in methylene chlori
. . “stirred at -78°C for 15 min and then at 0°C for 45 min. In a separate flask, a

‘solution of (S)-4-isopropyl-2-oxazolidinone (1.04 g 8.04 mmol) in
tetrahydrofuran (40 mL) cooled to -78°C was treated with a 2.5M solution of n-
butyllithium in hexanes (3.4 mL, 8.44 mmol). The solution was stirred at -78°C
~for 10 min and then was allowed to warm to 25°C, where it was stirred for an
additional 10 min. At this time, the first reaction mixture was re-cooled to -78°C.
The second reaction mixture was added to the first reaction mixture over a period
:{- of 5 min via a cannula. The combined reaction mixture was then stirred at -78°C
for 15 min and then was allowed to warm to 25°C, where it was stirred for an
-additional 1.5 h. At this time, the reaction was quenched by the addition of a
saturated aqueous sodium bisulfite solution (25 mL) and then was extracted with
ethyl acetate (3 x 30 mL). - The combined organic layers were washed with a
‘saturated agqueous sodium bicarbonate solution (1 x 15 mL) and a saturated
-aqueouns sodium chloride solution (1 x15 mL), dried over sodium sulfate, filtered,
and concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400
~mesh, hexanes to 80/20 hexanes/ethyl acetate) afforded two products: (1) 3-[2(S)-
- (3,4-dichloro-phenyl)-3-(tetrahydro-pyran-2-yl)-propionyl]-4(S)-isopropyi-
-oxazolidin-2-one (506 mg, 15%) as a clear colotless oil; and (2) 3-[2(R)-(3.4-
dichloro-phenyl)-3-(tetrahydro-pyran-2-yl)-propionyl]-4(S)-isopropyl-oxazolidin-

2-omne (560 mg, 17%) as a clear colorless oil.




treated with triethylam ne (0.08 nL, 0.58 mmol). The resghigchfher BGt 1 ON

m xture was stirred at 25C for 16 h. The reaction m xture was then diluted
with wat erWQ 19095438 and extracted wi th nethyl ene chloride §@yipoRzdty) . The
conbi ned organic |ayers were sequentiédl |y washed with water (1 x 10 nlL), a
I N aqueous_sodi um hydroxide solution (1 x 10 m.), a IN aqueous

hydr ochl ori6¢33HcAd selution onof 1 3 AB)-(Bd)dictiow-phespl)-Braitetiydrodiyram-Thl)-or i de
solution (1 x 10 nb) The or%f;mi C hg.}gg was dried over sodiumsulfate,
filtered, and PENeOntEaI R oPH-FAabdioR-Bieage5oRhr Bigat odrilphynmel) ASE 12M
Silica, 20/ 8¢t f = ( -.220Q8,, WO

03/ 096438 P %503;'%%%?&9’@&%%@5@9 (1% ﬂ)ﬂf IO S R el ShY Q960

met hanesul f oagdeoph dpgrogerB pérortdeatofution: (T am-)2and Jithitah ide2¢)I7-1g,0pi onani
de (54 ny, éjgtg‘) as.a_colorless oi|: El-ARVS rate calcd for Cl8H22N204S2

(M 394.102%; Tepeison WS sipsideat §C for 1'h. At this time, the reaction was

2- (4- Met hyl A L] hyl - - 3-ftet dro-pyran-2-yl)-N
£hi azolo- 3. y I penal st dn (SRR IS Rip OgT et Pl ARG Ut ) on
of (tetrahydictlopyd ap-ie 3dditiomedNaOON dgiedd @i brerbdHBle)solufiofl ()3 miRt hyl ene

chloride (140 nl) and 2,6-lutidine (5. 23 nL, 45.02 nmmol) was cooled to
- 78C under a?%%ﬁ“&%@?#%é@ Ve Headrewovhd g vhaor oFbe esithrsuwisodildedmithidr i de

(5.78 m, 35 e | - L,xt ure irred.at -78C for 1 h and
then dil uted %&'&t@hﬂeix%%ny;&?l%%ﬁn“i?@. mgﬁﬁie&eﬂ%?@eﬁé W AFUGS h a 50%
‘aqueous  sodi layerhyas aiidyanidifedstd] pH-EDWith A5 sukeusHydBsthMNE! aiP@MaRInRy SuUl f at e,
and concentrated in vacuo to afford trifluoronethanesul fonic acid

tetrahydro- thef was exfactadewitly ethyb aeatate €4 1 2 wilp dhe cohibdiedvasanis bgemwi t hout
furth ifi ' .11 0140],.A ti di.i | ' 7.04 nl, 49.97
et v ool Lol salan o o 8 soorgp amne (7 6o
treated wit hz(a)@,M@mrwpha@lpﬁ-(&ua@;ﬁer%-b&fahlu-ﬂﬁﬂp}ébi&ﬁéa%@ﬁi (38384 49.5

nol ). The reaction m xture was stirr
48%) as clear colorless oil.

[0136] A solution of 2(R)~(3,4-dichloro-phenyl)-3-(tetrahydro-pyran-2-yl)-propionic
acid (80 mg, 0.26. mmol), benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluoro-phosphate (177 mg, 0.40 mmol), and 2-aminothiazole (40 mg, 0.40

| mmol) in methylene chloride (10 mL) at 25°C was treated with triethylamine (0.11

S ‘L, 0.79 mmol). The resulting reaction mixture was stirred at 25°C for 16 h. The’

reaction ‘mixture was then dilufed with water (10 ml) and exiracted with
methylene chloride:(3 x 10 mL). The combiried organic layers were sequentially
washed with water (1 x 10 mL), 2 IN aqueous sodium hydroxide solution (1 x 10

+mL), a IN aqueous hydrochloric acid solution (1 x 10 mL), and a saturated sodium

- chloride solution (1 x 10 mL). The organic layer was dried over sodium sulfate,
filtered, and concentrated in vacuo. Flash chromatography (Mérck Silica gel 60, |
230-400 mesh, 95/5 hexanes/ethyl acetate to 70/30 hexanes/ethyl acetate) afforded
-the 2(R)-(3,4-dichloro-phenyl)-3-(tetrahydro-pyran-2-yl)-N-thiazol-2-yl-
‘propionamide (57 mg, 57%) as a white foam: ELHRMS m/e caled for
C17H;sCLN,0:8 (M) 384.066, found 384.1467.




at -78C for 30 mn and then treated dropwi se with a sol ubd eRiBEr 2006
(4-fluoro-3- trifluoronethyl-phenyl)-acetic acid (5.00 g, 22.51 nmol) in
dry tetralyorapesian (25 nl) and .

1, 3-dinmethyl -3, 4,5, 6-tetrahydro-2(1H) spyri m di none (8.5 nLISC.T/EI'Pﬁgossﬁéacti on
m xture tamed gold in color and was allowed to stir at -78C for 1 h. At
“this tine, the reaction was treat edExantyiledisol uti on of

trifluoronet héln(éleeﬂmaiesulﬂniyd-ph‘ecjzly-ak(ﬁaﬂfahyﬂyﬁ@?_rﬁ;-ﬂy])nﬁimmholeﬁ?pr (7.26 g,
29.26 mml) in dry tetrahydrofuranpropidfanfge. The reaction mxture was
allowed to warmto 25C, where it was stirred for 30 mn. The reaction

m xture then was quenched wth a satyrated aqueous ammoni um chl ori de
solution (100 nm) and then concentfat¢dyin vacuo to 20 October 2006 WO
03/ 095438 PCT/ EP03/03844 71 renmpve.q &t.r ahydr of uran. The aqueous residue
was acidificed to pH=2 using a IN adqueousi Hydrochl oric acid solution. The
resul-ting agueous | ayer was extracteth M ol | acetate (2 x 250 nlL). The
conmbi ned organic extracts were Qriled bveyy sdium sul fate, filtered, and
concentrated in vacuo. Flash c(g&%{maogr aphy (Merck Silica gel 60, 230-400
mesh, 3/7 hexanes/ethyl acetate to 1/1 hexanes/ethyl acetate) afforded
2-(4-fluorg-3-trifluoronethyl-phenyl)-3-(tetrahydro-pyran-2-yl)- propionic
aci d (5. 2d0371 720y selutian yep oﬁ@u@ﬁmﬂﬂs hphensd a8 -Cgirilydro-oarBH2eRR03

M+Na) + 343. 0931 - . . [0141] A sol ut.i f .
(2- (4- 12 I+uor o- g[%? I:c%ﬂﬁr g%iagnrréﬁ ﬁy%?%%gﬁ%%eégs (lpeﬁ’?aé‘illjé}é%gjgy?%n@%g oD GRopi oni ¢
- acid (5.20 gethddpl 28 nil)ivhs trewtel! withl NodtitiFat S ot RE BT AR0690 (FBLhs8b.5825C
g

.under argon was _car ef ul lﬁ treated with 95% sodi um hydride (410 , 17.05
‘ol ). The remel) Bnvaex (Lrd)wdegeadtion dvaststinsd food 134 257G dhd redvéionwas

heareq at - 1BEChEh PObERRE a0 S e silanct smvBEl ridiged BN N
di met hyl f or ngh delN Th€edus HiyeBnIvAS a6l Ui BHnW T1hs WeikB5n (N%Q%emv)m%@n%ﬁt hen was

acidified to pH=2 using a [N aqueous hydrochloric acid solution. e

resul ting atjileopthylenceehlords @xt daatbll The kombimell cagmiialagers Avexe @A) . The
. conbined organic,.ext rzi%sg\ﬂ{a{r?ﬁ gﬁrlFLed over sodiumsulfate, filtered, and
“concent r at edeh SO siiligte, fliered, ERRgPRifHyd (Mvisrue- Slpstcehrgaptogaphy 30- 400

. fn(sz?,ne ?ﬁ/y fggﬁ?ﬁﬁgﬁ;@@& 6% 3500000 th&ndhdkabb! & &7/26 TAREDAR LBl plrged

tl' (r) 62 | uor orret 1y lacqtiverd)) affor{éd {4 nyadiidrepiforskghenk))-3PeRhGMopye-Ly()5. 70 g,
T A propionic acid (60 mg, 85%) as a white solid: FAB-HRMS m/e caled for

CisHz00sS (M+H)" 313.1109, found 313.1111.

[0138] A  solution: of 2—(4—methanesulfonyl-phcnyl)—B-(tetrahydro—pyran—.?.—yl)—
propionic  acid (60 | mg, 0.19 mmol), benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium hexafluoro-phosphate (127 mg, 0.29 mmol), and
Z-aminothiazole (28 mg, 0.29 mmol) in methylene chloride (5 mL) at 25°C was

. treated mth triethylamine (0.08 mL, 0.58 mmeol). The resulting reaction mixture
was stirred at 25°C for 16 h. The reaction mixture was then diluted with water (10
ml) and extracted with methylene chioride (3 x 15 ml). The combined organic
layers were sequentially washed with water (1 x 10 mL), a IN aqueous sodium
hydroxide solution (1 x 10 mL), a IN aqueous hydrochloric acid solution (1 x 10
ml), and a saturated sodium chloride solution (1 x 10 mL). The organic layer was

- dried over sodium sulfate, filtered, and concentrated in vacuo. Biotage

- chromatography (FLASH 12M, Silica, 20/80 hexanes/ethyl acetate) afforded 2-(4-




as a yellow gum EI-HRMS nfe calcd for CI6HLI9F3C3S ( MtNayd (RiobeP8RB, found
371.0902. [0142] A solution of

2- (4- et hyWousfoasgs - 3-tri f | uor onet hyl - phenyl ) - 3- (t et r ahydr gaq 03/038.44
pyran-2-yl)-propionic acid (348 ng, 1.4 mml) in formc amd?‘:}i 53

mmol) and tetrahydrofuran (1.0 niL) cooled to OC was treated with a 30%
aqueous  hydmefbanepalienyl-ghenybt 3(tevahy(ifo-Brani2-yILN-geeb)-2-yIhe Io@éﬂéidel ng

sol ution vvas(zﬁllomgl/to vvar o0 25C,_where it was stwred%3 :
reaction was (1 )c%go?é:a sl FleHRIVEY mk taalcd f@&@l&é@&ﬂl@qtﬁkﬁhs
sodi um bi sul Basgospluiados ARG, then extracted with ethyl acetate (2 x 50
m.). The conbined organic layers were dried over sodiumsulfate, filtered,
and concentrated in vacua to afford 2-(4 20 Cctober 2006 WD 03/095438

The

PCT/ EPO3/ 03844 72 Example 12
met hyl sul f omyf4-Reetiyrhliesyeseidng SN t ylo) - pr opi oni
c acid (378 ny ( ng, 100% as a ¢ 5{2 i % %IﬁzTyBFILI'

Cl6H19F306S (M+Na)+ 403.0797 oundfi’bg’rﬁﬁ'&‘a“‘[‘ 43] A sol ution of

2- (4-met hyl sul fonyl -3-trifluoronethyl - phenyl)-3-(tetrahydro-
pyran-2-yl)-propionic acid (50 ng, 0.lzinnnl) in methylene chloride (1 nli)
was treated with N, N-di net hyl formamde (3 drops) and then cooled to 0OC
The reaction mixture was then treafed Whhh a 2.OM sol ution of oxalyl
chloride in nethylene chloride ( mmol ). The reaction m xture
was stirred at 0C for 30 mn, qal | myto 25C, and then
‘concentrated in vacuo to reane SO a excess oxalyl chloride. The
resulting residue was re- d|s§bl¥er n dry tetrahydrofuran (1 nmL) and was
treated dropwise_ with a solution of 2- am not hi azol e (28 ng, 0. 27 mml) in

hyd d I d 0. 08 0. 65
resul t1 ngRISaER bl of Mt piar o iodbrmcl 6740 @ 220 b dacivon
m xXture was ;ﬁémﬁeﬁg J;mbﬁgle w;;t)hnmpélﬂrz 63k (gg%@(&é?)gtngg @n&‘;ag\?ggfe&hyl ene

chloride (3 x 50 m.). The conbi'ned organic | sodi um
sul fate, filtee7®€ undet a;‘gfm;end atretiedted weithl edflidirerhalenesliifeHid hagfdRgh Y

(FLASH 12M ethyl acetate to 6/4 hexanes/ethyl acetate
to 1/1 hexéﬁg /Dgﬁh# llg @eﬁi‘ﬁfrﬁﬁh&émme was SfllTed at -78°C for 1 h and

~ 2-(4-met hyl spdof r 0
~ (tetrahydro- p;lrggﬁgd i‘?ﬁh hl\?-%%%agﬂﬁtn% Wﬁgpr op| onam 5 ien apshodowity 2080% 55 4
~ white foameqEousiRivEium bicartonatefsolutichIHE0 LbBNR4R ok ithohe 463 Q968 f ound

.and concentrated in vacuo to afford trifluoromethanesulfonic acid tetrahydro-

pyran-2-yl methyl ester as a crude oil whick was used without further purification.

[0140] A solution of diisopropylamine (7.04 mL., 49.97 mmol) in dry tetrahydrofuran
(140 mL) cooled to -78°C under argon was treated with a 2.5M solution of n-
butyllithium in hexanes (19.8 mL, 49.5 mmol). The reaction mixture was stirred

- at -78°C for 30 min and then treated dropwise with 2 solution of (4-fluoro-3-
_uiﬂuoromefhyl—phenyl)eacetic acid (5.00 g, 22.51 mmol) in dry tetrahydrofuran
(25 mL) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone (8.5 mlL). The
reaction mixture tumed gold in color and was allowed to stir at -78°C for 1 h. At
this time, the reaction was treated with a solution of hiﬂuoromethanesulfonié acid
tetrahydro-pyran-2-yl methyl ester (7.26 g, 29.26 wmmol) in dry tetrahydrofuran
(100 mL). The reaction mixture was allowed to warm to 25°C, where it was
stirred for 30 min. The reaction mixture then was quenched with a saturated

aqueous ammoninm chloride solution (100 mL) and then concentrated # vacuo to




463. 0974. Exanple 13 20 October 2006

2(R) - (3-Chl or o- 4- net hanesul f onyl - phenyl ) - N- (5- chl or o- pyrazi n-2-yl ) - 3-(4-
hydr oxy- cy¥PIH8BS) - propi onamide HOH N 03 ON' 'Cl C POromtokss 2006
WD 03/ 095438 PCT/ EP03/ 03844 73 [0144]71A sol ution of

2(R)-(3-chl oro-4-nmet hanesul f o - phenyl) -N-(5-chl Qro-pyrazin-.
2-yl)-3-(4- &%ﬁl@;ﬁ&%%%#ﬁtaar géﬁfeo@faw&ere% Pepat geidied th Pgalﬁrﬂé 1N 30.0
ng, 0.064 | I e ' | ydri de
(8 03 g, 0 gbut BABLRRAR ackDectufibl, 482 bRl bl 150 b kR
The react i onwithashyl hestadi (2t 250 wilfih Tk kpinbaee bagmid &tricds ward dijeitoedied by
the dropw se addition of water. The reaction was then diluted with nore

water (5 nl) SeHgnsBhdeqiliaedgnd cansrataisd invacaaol Bshemmmangrarin ek ul t i ng
| i i ned
o e " SO D B Meonngp! Shechek ol gL BRI

organi c extrac over gnesium S tered,

concent r at edadelmtaoa@ﬂﬁ&decBizmrﬁm@HEbﬂﬁie@m@héﬂ)é@lﬁeﬁﬂ%%w?f/rlail-g%ﬁl)-3/ 7
hexanes/ et hyl acetate) afforded ZSR) -(3-chl oro- 4- et hanesul f onyl -

phenyl ) - N- ( 5PRicgico-2pifr 4720 - YPYe) 32 4- il gy ET-SHES| )n/@ncgéﬂofvam de
Coor2act ke st P 258 BB s B S a0, Exanpl o 14
2- (4- Met hanesul fonyl -3-trifluoronethyl - phenyl)-N pyrazin-2-yl-3-(tetrahydro
- pyran-2-yl)-propionamde H OHH N OGS1I .. O /N
: [0141] A solution of 2-(4-fluoro-3-trifluoromethyl-phenyl)-3-(tetrahydro-pyran-2-y1)-
proptonic acid (5.20 g, 16.24 mmol) in dry N,N-dimetlw]fonnamide (90 mL) at -
25°C under argon was carefully treated with 95% sodium hydride (410 mg, 17.05
mmol). The reaction mixture was stirred at 25°C for 30 min and then was treated
with sodium thiomethoxide (2.40 g, 32.48 mmol). This mixture was heated at
100°C for 45 h and then concentrated in vacuo to remove N,N-
dimethylformamide. The residue was diluted with water (100 mL) and then was
acidified to pH=2 using a 1N aqueous hydrochloric acid solution. The resulting
- aqueous layer was extracted with- ethyl acetate (2 x 600 mL). The combined
organic exftracts were dried over sodium sulfate, filtered, and concentrated in
vacuop.  Flash chromatography (Merck Silica -gel -60, 230-400 'meéh, 98/2
chloroform/methanol to 9/1 chloroform/methanol) afforded 2-(4-methyisulfanyl-3-
trifluoromethyl-phenyl)-3-(tetrahydro-pyran-2-yi)-propionic acid (5.70 g, 100%)
- as a yellow gum: EI-HRMS m/e caled for CygH,9F303S (M+Na)+ 371.0899, found
371.0902.

[0142] A solution of 2—(4-methylsulfany1—3-ﬁiﬂuoromethyl—pﬁenyl)—?;~(tetrahydr0-
pyran-2-yl)-propionic acid (348 mg; 1.0 mmol) in formic acid (1.20 mL, 30 mmol)
and tetrahydrofuran (1.0 mL) cooled to 0°C was treated with a 30% aqueous

- hydrogen peroxide solution (1.34‘ ml., 10 mmol). The resulting solution was
allowed to warm to 25°C, where it was stirred for 24 h. The reaction was then re-

~ - cooled to 0°C, quenched with a saturated aqueous sodium bisulfite solution, and
then extracted with éthyl acetate (2 x 50 mlL). The combined organic layers were

- dried over sodium sulfate, filtered, and concentrated in vacuo to afiord 2-(4-




CF3 i.. [0145] A solution of 20 October 2006

2- (4- et hyl sul fonyl -3-trifluoronethyl-phenyl)-3-(tetrahydro-

pyr an- 2- yIWOgB8Heni ¢ acid (prepared as in Exanple 12, 50 papefhshkgmol ) in
nmet hyl ene chloride (1 nL) was treated7aith N, N-di net hyl f or mam de (3 drops)
and then cooled to OC_ The reaction mxture was then treated with a 2. OM

sol ution of Mgllsyitorhtdsrityeromethdtmhpmdhe-(emrbydraeyra-B8Dmropionia 86dmol ) .

and then  condBntEal eq T s AT s BRI R ol SRRt °

chl oride. Th@+Nesu4b3.0ng7 frrsi dos.oRgs re-di ssolved in dry tetrahydrofuran (1
m.) and was treated dropwise with a solution of 2-am nopyrazine (15 ny,
0156 rrm)l) in tetrahydrofuran (1 nL) and 2, 6-lutidine (0 02 m., 0.157

Teacti on WUee wiliorh R 2u tatblSuhs e bartulnaesRe e a4d 74

di luted wi t Ryppateri)ROpithi a@{ad(se&g c“tpmgmym} i AEHELE BRIoFAL o hﬂ';g ufag x 50

m.). The conbi ned organic |ayers were dried over sodi um su iltered,
and concentiresteddwith Néédmeﬂalﬁtmgmdﬂhfmmpm@hher( EbaisH 12 2WC. SiTheca, 7/3

hexanes/ et hy| etate to 1/]1 hexanes/eth acet at af f orded
2-(4-neth ané %?) %JIB was ghen tre::ﬂ:ed'S et&] g/ 2.0M so ut?gn of oxalyl chloride in

3-trifl uorongihvb é)&}ggﬂ&é a 3 propi ona
m de (13 ng, H%l D as Iorl %%?%ﬁ’# ) H&%E% gﬁ‘ﬁﬁ'%%f or %%EZ%FBNBMS
( M+Na) + 480 0?@7151’ Bﬁunrh éﬂ@w&dlﬂ waatp2$Cl md then concentrated in vacuo to

6-[2-(4-Methyl sul f I-3tr|fluororrethl- hen t et rahydr o- pyran-2-yl) -
pr opi onyl anFﬁgFB?Y%ﬁglﬁg 1 a0d e cgsmoalyl © h@ﬂﬁﬁ‘ﬁltm&l residgs- W@s3reo [ 0146]

erjn xture oly;&sRH HP&'thQ&élﬁhfof&:%h‘{l g]fL) ang’wéafreatéHTgrlo widlBh R0 lidey ™)
.of 2-aminothiazoie (28 mg, 0.27 mmol) in tetrahydrofuran (1 mL) and 2 6-lutidine
{0.08 mL, 0.65 mmol). The resulting reaction mixture was stirred at 25°C for 16

‘h. The reaction mixture was then diluted with water (50 mL) and extracted with
methylene chloride (3 x 50 mL). The combined organic layers were dried over
sodium sulfate, filtered, and concentrated in vacuo. Biotage chromatography
(FLASH 12M, Silica, 7/3 hexanes/ethyl acetate to 6/4 hexanes/ethyl acetate td 1/1
hexanes/ethyl acetate) afforded 2-(4-methylsulfonyl-3-trifluoromethyl-phenyl)-3-
. (tetrahydro-pyran-2-yl)-N-thiazolé-2-yl-propionamide (37 mg, 61%) as a white
foam: EI-HRMS m/e caled for CioHpFsNoOsS; (M+H)™ 463.0968 found
463.0974.

_ Example 13
2(R)-(B-Chloro-4—methanesulfonyl—phenyl)-N—(S—chloro—pyrazm—Z-yl)—B-(ti-
: hydroxy-cyclohexyl)-propionamide

HO.
H
N N
T
Q
W O o
O/’S\ N~ ~cI




concentrated hydrochloric acid (4 nL) was heated under refbdwbboroos6 h. The
reaction m xture was allowed to cool to 25C and then concentrated in vacuo
to renovevowbhengd . The resulting solid was treated wth pey@spad, ) and
enough. sodi um bi carbonate to adjust 74he pH to pH=8. The solution was then
extracted wth ethyl acetate (3 x 25 nlL). The conbi ned organic | ayers were
dried over[0144)]dAmash&1dnfcsftE(R)-fB—bMef@d-mabﬁlemmanﬁ@tyﬁd\L'(ﬂcMa:pr;rrizin-af ford

6- am noni cot i_ni ciigmd met hyl _ester (3.12 g, 71% as white foam EI-HRMS

me calcd for-Yrigkeap-cyerhexybrromgpamids (Ferpesy, S58etxqupia ol 20-89n%t i on of
2-(4-met hyl SB'JGQ%IO@ ﬂﬁfegia%ﬂr(@ %a?gga{w@ﬂﬁ %&E%?%P%g@gae (6. 06; 0% ol )

pyran-2-yl)-propioni ¢ aci prepare as n

in nethyl ens. ltﬁhhﬁfoﬂﬁeﬂﬁeﬁrdﬁtﬂom@&tﬁfeeﬂhﬁﬁmd 51 MO0t Bﬁﬁlhwmrﬂéﬁéﬂcﬂe (7
drops) and then cogled to OC. The reaction mxture was then treated with a

2.0OM sol uti oWaéFhendizlalrft‘;dJW%P@ﬂ @ét&t%(ﬁ@LhW@ﬁ'@Déhﬁdo‘m the dyopwdg additiop. 95

mol The r n d .at OCf allo to warm
to ‘2250 and ?ﬁ&a{apcyﬁg}e%w% ‘é’ i %‘éf?@ 1 ?18]5?0\‘/’ @Or{}gnﬁng %?H%B ggss
oxal yl chl orjieacubh® 2hdvetaeRino2006rhe Wesfigind A3 wRE EAEReRH A384dhy175

resulting residue was re-dissolved in dry tetrahydrofuran (6 n) and was
treated dr opskitae (G Shnk), ged theicombaiedarganiin offtaststwere dristdeermeghgdivast er

252 ny, h nd.2, 6-| 48 ni,
4755 mool ) PAEE Rtk okl BRARR i Retipe "Rl eioBiospb B BT ASH 1S 1
The react i om 78, Silkae 3MaExandd@th gﬂh&éﬁteﬂamraéﬂ 0§8-chibRa MohaBshifnyract ed

with nmethylene chloride (3 x 5 he conmbi'ned organic | ayers were
dried over sdtﬂ!lm]ﬁﬁl\ém-ﬂdt)@@ﬁﬂzwéﬂdw (éfhj’dxcu(gﬂ:gfehhmaﬂ)@mpmnamﬁao (2EDot age
chr omat ograph H 40 ca 7/ 3 es/ et ac t 1
hexanes/ et hyP ’aégt@%«ﬁ | “Bf?aén( K- e caldd S, 304é

met hyl sul fom+§)ﬂ472fdggorigﬁﬁimomenyl ) - 3- (tet rahydr o- pyran 2-yl)

propi onyl am no] -'nicotinic acid nethyl ester (227 ny, 55% as a white foam
El- HRMS nle calcd for C23H25F3N206S (M+H) + 537. 1277 found 537. 1284.

Exampl e 16 Example 14

6- [ 2- (4- Me2diyiMedhhassulfodyl-8-itfiftuoranethficphahydnNipyrazint By LR e ctaRy @yo-an- 2- yl ) -
propi onyl ani no] - ni cotini ¢ acigyrkh-2-yl)-propionamide

[0145] A solution of 2-(4-niethylsu1fony1—3—triﬂuoromethyl—phenyl)—3—(tetrahydro-
pyran-2-yl)-propionic acid (prepared as in Example 12, 50 mg, 0.13 mmol) in
methylene chloride (1 rol) was treated with N, N-dimethylformamide (3 drops) and
then cooled to 0°C. The reaction mixture was then treated with a 2.0M solution of
oxalyl chloride in methylene chloride (0.08 mlL, 0.156 mmol). The reaction
mixture was stirred at 0°C for 30 min, allowed to warm to 25°C, and then
concenirated in vacuo to remove solvents and excess oxalyl chloride. The
resulting residue was re-dissolved in. dry tetrahydrofuran (1 mlL) and was treated
dropwise with a solution of 2-aminopyrazine (15 mg, 0156 mmol) in
tetrabydrofuran (1 mL} and 2,6-litidine (0.02 mL, 0.157 mmol). The resulting

reaction mixture was stirred at 25°C for 16 h. The reaction mixture was then




" treated wWith a 1. 0OM s®rfeiogxt

OHNNOOOd OS\ - CF3 .0 [0148] A solution of 20 October 2006

6-[ 2- (4- met hyl sul fonyl -3-trifl uoronet hyl - phenyl)-3-(tetrahydro-

pyr an- 2- ylWO@se4sisny| am no] -ni cotinic acid nethyl ester (preperwedias in
Exanple 15, 21 ng, 0.04 mmol) in nethanol (0.40 nm.) was treated with a IN
aqueous  sodi um hydroxi de sol ution (0.20 nL, 0.20 nmmol). The reaction

m xture was d@ﬂ?d?"@‘é} wrie60 mb) and lextryesd withanetbylens shloride (%ax S0neh)-di | ut ed

wi th water centrated i n _vacuo to enove esul ting
Adueous. rest A BT, PRRE o DPS B, Shrd PR 10RO RN SAFSE R ¢ aci d
sol ution andcdrdgira®d HACKREy. WHiRag! Ritonb@ialls (RLASHEO1M) -siflhe T9nbi ned
organic layers were dried over sodi um sul fate,” filtered, and concentrated
in vacuo to hef}chmstbﬂm raeetﬁte[tQ-1(Mhem¢w‘gth3d@b¢tma)/hﬁf&dbd P.f(4~meﬂ'13nesu1fony1-

| uor onet hyl - phe tr 0 r |on nicptinic
acid (15 )r/rg ?’9‘3‘-‘5}3& g”[c@} ?%‘g Yrﬁ%f%rgﬁé‘i&@‘ﬁ%g 1082@F?%3F3068
M+H) + 501. 1 f 0 Cc 0

E) CT/H)EPO3 / 038§@2m%,69g02 2 al c&ﬁ%ss SlmCCE9RANVIZO0RP: Ms Of%£ %%51431831\:3043

N- ( 5- Hydr oxy@i&%ﬂ@ﬁ%&ﬂﬁﬁfwﬁéy{s@-}?ﬁ4 net hyl sul fonyl - 3-trifl uoronethyl -
phenyl ) -3-(tetrahydro-pyran-2-yl)-propionamde HOHNNOSOOH O \ F3

[0149] A solution of
6- [ 2- (4- et hyl sul f onyl - 3- trifluor !Héi gzenyl) 3- (tetrahydro-

Blampi & " ah MR eyl e FR G FERRROA o

‘P'r‘fP 8T i de solution in

di et hyl et her (0. 30 m.,

[0146] A mixture of 6-aminonicotinic acid (4.0 g, 28.9 mmol), methanol (75 ml.), and
concentrated hydrochloric acid (4 ml) was heated under reflux for 16 h. The
- reaction mixture was allowed to cool to 25°C and then concentrated in vacuo to
remove methanol. The resulting solid was treated with water (20 mL)-and enough -
sodium bicarbonate to adjust the pH to pH=8. The solution was then extracted
with ethyl acetate (3 x 25 ml). The combined orgamic layers were dried over
- sodium sulfate, filtered, and concenirated ir vacuo to afford 6-aminonicotinic acid
- methyl ester (3.12 g, 71%) as white foam: EI-HRMS m/e calcd for C7HgN,O2
(M?) 152.0586, found 152.0586.

[0147] A solution of 2-(4-methylsulfonyl-3-trifftuoromethyl-phenyl)-3-(tetrahydro-
pyran-2-yl)-propionic acid (prepared as in Example 12, 300 mg, 0.79 mmol) m
methylene chloride (6 mL) was treated with N,N-dimethylformamide (7 drops) and

~then cooled to 0°C. The reaction mixture was then freated with a 2.0M solution of
~ oxalyl chloride in methylene chloride '(0.48 mL, 0.95 mmol). The reaction
mixture was stired at 0°C for 30 min, allowed to warm to 25°C, and then

concentrated in vacuo 1o remove solvents and excess oxalyl chloride. The




0.30 nmml ). The orange-colored reaction m xture was stirp@dc@be0060r 1 h.
The reaction was then quenched by the dropw se addition of water (10 nlL)
and extrasoedonissh et hyl acetate (2 x 10 nl). The conbi neg0%:93/85G.
extracts were dried over sodiumsulfase, filtered, and concentrated in
vacuo. Biotage chromatography (FLASH 40S Silica, 8/ 2 hexanes/ethyl

acet at ) af f owuligs Kesidue was re-dissolved in dry tetrahydrofuran (6 mL) and was treated

3 Lot r anyPEBYiP aia 2 Fotkide, bf smmasoponic Agld medy! ssch (vohin 16am
EL;HWR:VS 1mf eneRfCH {efhhyretidr BN SaM Elrfidfide %@QQmﬁ oye8l i) 1934

2- (3- Chl oro- zbstdBanaeBmmuyie—wmnyie)i d’t\I-Zﬁ‘i(Kﬁz‘llr&R Sf‘he&a(:ﬁc&imﬁclmtelm&st hi opyr a
n- 3(R)-yl)-propi.on ah ~rk?T) _Cl [0150]_ A slur

(3-chl oro- 4- ﬁlﬁfﬂﬁ%@@ﬂfﬂ Wtebﬁ%%m%) aed erigacied a’ﬂhé@ﬁyﬂe@%@lé@nde(@r@éar ed as

i n Exanpl e f 92. 30 nol ) was
cool edn}tjo Oém% 1d t%gﬁmélamgﬁtr a eddy@ES &ér@%mgggﬁgé%dﬁlgéh ate f%t edpglr](l(j)m d)e

sol ution (1.ebhcentrateli3.i85vammm] )BiotHae tlashlatoghephs O (FILASH \465 @iﬁc@\/\/@mt o 20
Cct ober 2006 V\D})S/ 09, 5438 PCT/ EP03/ 03844 77 warmto 25C, where it was
stirred for besanes/ehyl rasgiaiei ofp wddl cdexamgs/Fihyhn apetete) baffrdednd-2HE- pr oduct

v Pt 1AL ARG LB (CATR L by solt § vas 11 Fered

chl or o- 4- rretmqﬁe@uélﬁmny-kuqaﬁﬂmydc)& eyl sst@tqagm? pbs) @S a8khifelfodh: &I-97. 5%
as a white solid: 54-57C, El-HRMS nfe caled for ClOHL1C104S (M

262.0066, fIHRMs nz’egabdefgr Cable 51N QeSS URY) 673 702 7d iforedria7. 1284, _
3,3 -thiodipropionate (30.00 g, 144.0 mmol ) in ethylene glycol dinethyl
ether (200 nL), under nitrogen, was treated wi th sodium hydride (7.00 g,

'145.8 mol ), and the reaction was mheghsd 1gnder refI ux for 1.5 h. The
reaction m ‘hﬁfhg,f Otlrg‘ﬂl e th a

sat ur at ed aec;Lﬂgus sga i um rbon tn?mno fgpg%ﬁ?% 3¥l E)S?&“- 'yplhen r enoved
in vacua, and the resul t| yaaulgl g‘“&“ﬂﬁ%ﬂ W|th wat er (500 ni) and
extracted

o

[0148] A sohation of 6- [2 (4-methylsu1fony1— -tnﬂuoromethyl—phenyl) 3 -(tetrahydro-
pyran-2-yl)-propionylaminec]-nicotinic acid methyl ester (prepared as in Example
15, 21 mg,' 0.04 ‘mmol) in methanol (0.40 L) was treated with a 1IN aqueous
sodium hydroxide solution (0.20 mL, 0.20 mmol). The reaction mixture was
stirred at 25°C for. 1 h. ‘The reaction mixture was then diluted with water and
concentrated in vacuo to remove methanol. The resulting aqueous residue was
acidified to pH=2 with a IN aqueous hydrochloric acid solution and then extracted
with ethyl acetate (2 x 10 mL). The combined organic layers were dried over
sodium sulfate, filtered, and concentrated in vacuo to afford pure 6-[2-(4-

- methylsulfonyl-3-trifluoromethy}-phenyl)-3-(tetrahydro-pyran-2-yl)-
propionylamino]-nicotinic acid (15 mg, 75%) as a colorless gum: ELHRMS m/e
" caled for CopHasF306S (MHH)™ 501.1302, found 501.1305.




with ethyl acetate (3 x 300 nL). The conbi ned organi c ex2@ eciocher®)08 t hen
washed w th a saturated aqueous sodi um bi carbonate solution (1 x 150 nl)
fol | owed BYO&30%438ur at ed aqueous sodi um chl oride sol ution gdyr/kpokh8sl). The
organic layer was dried over magnesi um sulfate, filtered, and concentrated
in vacuo. Biotage chromatography, perfornmed in tw batches, (FLASH 40M
Silica, 9/1 hexanes/diethyl ether)tsaptpedéd

4- hydr oxy- 5, 61-Cﬁ-HVerﬂmtthi—mpjdiaFB—ﬁ)édﬁhﬁkﬂﬂ}dmlfoayﬁ-ﬁ-tmﬂﬁdmohleehyler (12.89
g, 51.4% as a col or | phenyl)-B-(tefityalo-pysaspamsppiafaniaker ' s yeast
(Saf-Instant yeast, 30 g) in water (700 nL) was treated with sucrose (142
g). The mxture was stirred at 26C for 6 h. At this tineg,

4- hydr oxy- 5, 6-di hydr o- 2Ht hi op 34 car boxylic acid nethyl ester (4.06 g,
23.31 mol) was added. The resu slurry was stirred at 25C for 22 h and
then was filtered through a pad of Geé ﬁte. The filtrate was extracted with
ethyl acetate (5 x 300 ni). edyorygani ¢ extracts were washed with-
a saturated aqueous sodi um%h de spl uIi (lox 150 nli), dried over
magnesi um sul fate, filter egs\an concentrated”i n vacuo. Biotage

chromat ogr aphy (FLASH 40M Silic&fs 3/1 hexanes/ethyl acetate) afforded
4(S) - hydr oxy-tetrahydro-thiopyran-3($)- carboxylic acid nethyl ester (4.08

g, 99. 39 [Et9p ACSdIRtidess 6gnl 3 0-20
Ot e HERORORIOE S S Aty 4445?1@‘81&[@%1?5 i ety DRl DRI

4(S) - hydr oxwwm—zﬁﬁymmonﬂmpgoﬂmm) acid by lester Gueghredadid Exaspler (1. 00

S 51 TTHs 20 pE N S i, et ) baoled it yoaeaairdh he (6. 86
L, 8.511 mmlonm sHM@idneSe iih@in Fothihs: %@@#ﬂtﬁﬂ iit gétﬂ r dﬁ“d was

then diluted with ethyl acetate (100 e resul on wds washed

sequent i al | Y.34 mmad). sﬁxmmmmémtmmmm@mmmw@mm homhel x 50
m.) and a saturated ueous sadj um ch or| de solution (1 x

conbi ned ~ oFfFEHPE ¥3Y Bt epehed By ithe FragAibion ueh ‘é’ﬁﬁera(tl@ mﬁ I)ailér ed, and
concentrat e@f{ﬁﬁbted’ ethg:c %@%:QCQ NYRLSY rﬂ%h(yongg:]}rés lo_{’glall%w extiabls GRere ¥/ 1

hexanes/ et hyl acetate

4(S)- (i m dazdiké- dvarassdituni @ultfm,y)fﬂtteﬁédc adndd reonddhbraRr #n -3l .- Capibxy! i C
acid nethyl ester (901 49 as a beige oil: EI-HRMS nie cal cd for

- O 1H14N20BSSPIORy at%@’mﬁf\%ﬂﬁa Siiea,083 chexanes/ethyl acetate) afforded N-(5-

hydroxymethyl-pyridin-2-yl)-2-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-3-

(tetrahydro-pyran-2-yl)-propionamide (44 mg, 36%) as a cream foam: EI-HRMS

m/e caled for CoHasF3N,0sS (MHH)T 487.1509, found 487.1514.

Example 18
2-(3- Chlor0—4-methanesulfonyl-phenyl)-N~pyramn—2-yl-3 ~(tetrahydro-thiopyran-
3(R)-yD)-propionamide

O”
H
HN N
|
333 0 T:N/j

oA Ci
[0150] A slury of (3-chloro-4-methylsulfanyl-phenyl)-acetic acid methyl ester
(prepared as in Example 4, 1.00 g, 4.33 mmol) in formic acid (6.54 mL, 92.30
- mmol) was cooled to 0°C and then was treated with a 30% aqueous hydrogen

. peroxide solution (1.47 mL, 13.85 inmol). ‘The resulting solution was allowed to




[0154) A solution of tributyltin hydride (1.702 nL, 6.2920 gobdr 2006di oxane
(82.59 1) was treated with 2,2'-azobi si sobutyronitrile (110.7 ng, 0.661
mol ). TheWwortg8i4sd ng m xture was heated under reflux for gPrpotlogleaction
was then treated wth a solution of 77

4(S)- (i mdazol e-1-car bot hi oyl oxy) -tetrahydro-thiopyran-3(R)- _ carboxylic

aci d methyl &rgrio 294 waereat vasshmes forily i dhemeaction W2y coglpd in AR i on was

heat ed under f f i1 I n t hen oked 4N an ice
pa . The. soPeEneiie BraBe 3t iBRRteed By Blfipd BESART GE BT Mt
suspended i nseliewaniikiered @ff YRRher Jvith RehtAEnIASEHESy Widddn hexapRispus (x 30 nl).
The resulting solution was_ concentrated i n vacuo, dissolved in dry

t et r ahydr of ueklfro-4-retippesalionyhphanyhragetic, acid ahettiyli estean(lildeg.b3t-10) ahd t hen

totranydr of of SR 688 S E; B Sl ER TG ATLD 252089 o 1o
20 m n and wasmBhenogsenched by the addition of ethyl. acetate (30 nlL). The

reaction mxture was then treated with a saturated aqueous amoni um
chloride solution, and the |ayers were separated. The aqueous |ayer was

ext ract s A dhehiion BF bl Al sRinuiibeinle dab D iR 0aaRedl ot  on,

.dried over i e B [ : ”@%9 (Mt g&#-gn Bi ot age
chr omat ogr apﬁsﬁ%ﬁ%%iﬁl% tﬁgﬁtihécﬂad,zbg?%qh‘gg%ges tﬁ)r};ltr ég;%%fk gt%ﬂyaf orded (R)-
- (t et rahydr o-hynindpy7.6h 31 44.5 nmeolhcand| thd 2adtiorgwadBedtéd uader 2efhal for L. &6ds oi | :

- [a] 23s89 = Oct ober 2006 WD 03/095438 PCJ'/ EPQ3/ 03844 79 -4.87 (c=0.78,
et hanol ) ;  EHESREIGN BURETe #af dherogpplobty 20)C pad wasoslowly gased 13D 9614,

~[0155] A sol = (£ =1 hi - 3- - , 1.36
Lmol')] inS(r)reétéw gﬁngug&ﬁ%ﬁﬁe E@%@%ﬁﬁ%&ﬁwo??}{ﬁ giqe)}é%g‘émglgﬂ?%%%%eggzv? th
2, 6- | uti di nevactd, %2d 8hd resiltinf nwidhe wheldilawddaiiily watdrf (500 heedddasx@atied oni ¢
anhydride (268.0 ll’] 1.63 nmol ). The reaction was stirred at -78C for 10
mn and was WHeshiacetaed3 s Qhmkd « Aheeomtppedpiganitiestragty waredhemawashad hed wi t h
t ted ' j | Wt ] 1 T. nmbi ned
3, St ur ot oo e OB R SRLPRRK SR 00 (4 15pH Dbl dl o e

concent r at edatufatsbaqieousl i@ shldridegol€ish UR MBS TEObMaSicilfyendat one (17
m.) and was treated with sodiumiodide (612.3 ng, 4.086 nmmol). The

reaction mi @isderviRhguagtiesipay sukfatpsEltersd, a0d roncenindtadhén vacuo. Biotage
| chromatography, performed in two batches, (FLASH 40M, Silica, 91

hexanes/diethyl ether) afforded 4-hydroxy-5,6-dihydro-2H-thiopyran-3-carboxylic
acid methyl ester (12.89 g, 51.4%) as a colorless oil. o

[0152] A suspension of baker’s yeast (Saf-Instant yeast, 30 g) in water (700 mL} was
treated with sucrose (142 g). The mixture was stirred at 25°C for 6 h. At this
time, 4—hydroxy—5,6—djhydro-2H-thiopyran—3-carboxylic acid methyl ester (4.06 g,
23.31 mmol) was added. The resulting shurry was stirred at 25°C for 22 h and then
was filtered through a pad of celite. The filirate was extracted with ethyl acetate
‘(S x 300 mL). The combined organic extracts were washed with a saturated
aqueous sodinm chloride solution (I x 150 mL), dried over magnesium sulfate,

~ filtered, and concentrated i vacuo. Biotage chromatography (FLASH 40M, Silica,

'3/1 hexanes/ethyl acetate) afforded 4(S)-hydroxy-tetrahydro-thiopyran-3(R)-

" carboxylic acid methyl ester (4.08 g, 99.3%) as a colorless oil: [0f]*sgs = +37.76°
(c=2.9, methanol) |




concentrated in vacua. The residue was suspended in net hyt eseb&idoosi de (25
m.).  This m xture was washed with water (1 x 15 nl), dried over nmagnesi um
sul fate, WoOls/ersezs, and concentrated in vacuo. Biotage chragrmgi@ghanhy
(FLASH 12S, Silica, 97/3 hexanes/ethys acetate) afforded :
3(R) -i odonet hyl -t etrahydro-thiopyran (139 ng, 42.2% as a | i_ght el l ow oil
whi ch was lmﬁcﬁqaﬁﬂaﬁ% P A60-dioxpais relyedep-thionyeasr HRe1oprbogylic pad aredalat i on

reaction. [0158] . [ it hium dini sopr Lde.i.n .

hept ane/tetr%sﬁegdq{?fo u‘cl”’a?f% gt hy Qﬁélen t?%@y%%mlggﬁﬂﬁﬁ%@%quhQN N -

t et ranet hyl efrddyddenetli Bi-Geodaitohyiphidazbl0400851] )i11i35 Sikolf ehd phydhef uran (3
m.) cooled to -78C under nitrogen was treated with

( 3- chl or o- 4-(4e38HHa &I frompl)- Thheeaetipn aexttirecwarcitiredet BYC fosB6h apdEas 4 ny,
1.02 mml ). _Jhe reaction mxture sjirred at -.78C far | h an hen -
war med t o Oéhegl'l‘ilgmi%ga &ﬁﬂﬁ&gﬁﬁ'ﬁeﬁ%t t dRSvicEHiEe Seftien OWSQ‘FJ&S%G&
3(R) - i odometduheryigly shdh Qaddit@PY&RBud i Hf&rb&ua%egv\%luﬁéﬂ)@ x99 STy
tetrahydrofuran (1 nL) and allowed to warmto 25C, ere it was stirred

for 19 h. Thadresttiatd agueows divas chiveide guktiohdd x50 hnld). sTheicambiiedqueous

ammoni um chl oride solution (1Q nL) and then concentrated in vacuqQ to renpve
t et r ahydr of (FEFC Fgre qW%tfé‘egéE’ie%jH@%?néfﬁﬁﬁﬁvt r@ﬁaaltaﬁ SORSrECE At e (2 x

020 n), anggbhe Bi%gé B%ﬁ&%@t @%%’S@P-ﬁél\é‘t’]‘?ﬂ?cgd Iy 1€ Rkx2Y Vet GRESe hm

sulfate, filtered, and conc In va i otage ¢ t ogr aphy

- (FLASH 12M affidedc d(S)4lirhidaeolariesirodthiplloageteatie)drafiiopaad 3(R)-carboxylic

2- (3-chl or o- 4- net %a esul fg@i/l - phenyl ) 20 October 2006 WO 03/095438

PCT/ EP03/ 03844 mgthyherier (PRE Mgy o620 175 obyhesss- sy E-ERMBi Bve 6alséitar et hyl

ester (96 klhiad @l 23589 = +10. 93 (c¢=0. 76,
met hangl ) ”%11%@2?%8@ kﬁ%ﬁéﬁé’?ﬁ%ﬂsz (M 376. 0570, (f ound
376.0574. [0157] A solution of

2- (3-chl or 0- 4- et hanesul f onyl - phenyl ) - 3§R) -(tetrahydro-
t hi opyr anl®3541 4.-sphien i eibuliten hydridg| (1492 enL( £292 mymol) s 5o §2-5h

met hanol  (4.,45 nli) was treated w.th 0.8M.a s i thi.um hydroxi de

ol Ut on (7507 s el BE st A P bieb Rymuni CHT e gy el ediht 25
for 1.5 h apgulth@mnix6R8 SR8 HeaAks dnlié réAGH Gort Oh! aMRMBadieh REROhen #BRed €N Ni Ng
aqueous |layer was acidified to pH=2 with a 10% aqueous hydrochl oric acid

'sol uti on anwithha solugien r efc H60-(midazde-hychrbattaodoey)¢ 2irahydoothiopyranf h@)c onbi ned
or g_ani c | ayggrﬁo:s\éy\%rceacid methyl ester (901 mg, 3.146 mmol) in dioxane (3 mL). The
reaction was heated under reflux for an additional 30 min and then was cooled in
ap ice bath. The solvent Was‘removed;'in vacz;zoi The rejsurlting resid‘ue was
-suspended in acetonitrile (100 mL) and was washed with hexanes (3 x 30 mL).

* The resulting solution was concentrated in vacuo, dissolved in dry tetrahydrofuran
(18.07 ml) under argon, cooled in an ice bath, and then treated with a 1.0M
solution of lithium aluminum hydride in tetrahydrofirran (3.159 mL, 3.159 mmol).
The reaction was stirred at 0°C for 20 min and was then quenched by the addition
of ethyl acetate (30 mL). The reaction mixture was then treated with a saturated
aqueous ammonium chloride solution, and the layers were separated. The aqueous
layer was then washed with ethyl acetate (2 x 25 mL), and the combined organic
extracts were washed with a saturated aqueous sodium chloride solution, dried
over magnesium sulfate, filtered, and concentrated /n vacuo.  Biotage

- chromatography (FLASH 12M, Silica, 7/3 hexanes/ethyl acetate) afforded (R)-
(tetrahydro-thiopyran-3-yl)-methanol '(291 mg, 69.7%) as a colorless oil: [0 550 =




washed with a saturated aqueous sodium chloride sol uti om2q ®OctobdEDOGL) ,
dried over sodiumsulfate, filtered, and concentrated in vacuo to afford
pure 2-(3-E0I081095-38 PCT/EP03/03844

4- et hanesul f onyl - phenyl ) - 3(R) - (t et ralvgdr o-t hi opyran-3-yl)-propionic acid
(227.0 ng, 95.59% as a light yellow foam [a]23589 =+12. 21,) (ICZO. 79,

net hanol ). [04881(c&0.785 gpcthangh; ¢f-HRMS m/e caled for CeH20S (M 32.0609,

2- (3-chl or o- 4- gt | f onyl - phenyl )-3(R)-(tetrahydro-

t hi opyr an-B-%@é%gﬁ&m c acid (52 ng, 0.143 nmmol) in nethylene chloride (1
m) was treated with N, N-di methylformam de (0.1 nlL) and then cooled to OC
The reaction mxture was treated wwth a 2. OM sol ution of oxalyl chloride

i n et hyl éWS3] dhbdriiee of (R3(teftahydrozddpyrant 3-y))Thehaneh £180ongni 26 upeolias

stirred at 0C fo 0 1 N to rm tQ025C, .and .t hen ntrated in
vacuo to rerﬂﬂv@e%ﬁfé{}eeﬁ%nd%g#‘@%g@sm ;f(‘% ﬁ?l %h&%d@?{jﬁﬁlﬁ@ ggﬁgﬁﬁﬁlﬁa resi due

was re-di ssolieed (it 1 He¥mmbB bR B ﬁffﬁfar&éetmesaﬁ%i%&agﬂzgg.oquqpvw se

with a solution of 2- am népyrazin€é (27.2 ng, 0.286 nmol) in

t et r ahydr of uk.&h mfrfiolivl Yhemehctivm ivchs rséirred 27 -B8°GLIor A0 Hin amiodys. thieilntedul ti ng

reaction m xtu was stirred at 25C for 30, min. The reaction m xture was
then dil ut emﬁwﬁ%@@- nihe THRIUTE 3 7Kashed Wihid Safsated RRIREUL HIG R de (3 x

5. The aubbaek QAR @ X VALY RECofbhRE YR oAl W&é&ﬂzé@é&r
filtered, and concentrated in vacuo. Biotage chfomatography FLASH 12M
Silica, 1/1 thegnesies/selfhyl ffhced aind)coatdmiattdtn 2a:a. Clileaeaddng residue was

nmet hanesul f onyl - phenyl ) -N pyrazin-2-yl-3(R)-(tetrahydro-thiopyran-3-yl) 20
Cot ober 20061850 3R Gueens (FCTIRRYS) 18 a1 ih coRURRAGRE (G2 e 69. 8%
as. a colorl | I . . 440. 0864,
as a col o' eedetllort] THEYRadHof Bl S stiftdP P 3FHPRP nlil ) e

2- (13- Chl or o-céntBRiiaRA €56 Whdue N The pIseTtiel wasIufpendédinudivek éhldAded(2shniopy r an- 3( R
)- yl)-N-pyrazin-2-yl-propionamide H OGS ONN O \ O T [0159] A slurry
of 2-(3- chi drhis mixfareiutsesasbedmyih waen(l X 1Rml), dried oyergpagesium sulfate,

1070 . 0 RIERRCP Bt AR Bl SR RS LB o oc vas

treated 97/3 hexanes/ethyl acetate) afforded 3(R)-iodomethyl-tetrahydro-thiopyran (139

mg, 42.2%) as a light yellow oil which was not characterized but was used

immediately for the alkylation reaction.

[0156] A ' 2.0M solution ~of lithinm diisopropylamide fn
heptane/tetrahydrofuran/ethylbenzene (564.0 pl, 1.128 mmol) and N NN N -
tetramethylethylenediamine (157.0 pL, 1.040 mmol) in dry tetrahydrofuran (3 mL)

cooled to -78°C under nitrogen was treated with (3-chloro-4-methanesulfonyl-

phenyl)-acetic acid methyl ester (269.4 mg, 1.02 mmol). The reaction mixture
“was stirred at -78°C for 1 h and then warmed to 0°C. The reaction was then
treated with a solution of 3(R)-iodomethyl-tetrahydro-thiopyran (71.00 mg, 0.293
mmol) in dry tetrahydrofuran (1 mL) and allowed to warm to 25°C, where it was
stirred for 19 h. The reaction mixture was then quenched with a saturated aqueous

ammonium chloride solution (10 mI) and then concentrated in vacuo to remove

tetrahydrofuran. The aqueous residue was extracted with ethyl acetate (2 x 20
ml), and the combined orgamic exiracts were dried over magunesinm sulfate,
- filtered, and 'concentrated in vacuo. Biotage chromatography (FLASH 12M,
~ Silica, 4/1 hexanes/ethyl acetate) afforded 2-(3-chloro-4-methanesulfonyl-phenyl)-




wi th a 30% aqueous hydrogen peroxide solution (7.7 L, O.068kxtobdimosesul ting
solution was stirred at OC for 10 mn. The reaction was quenched by the
addi ti on veb 004093 aqueous sodiumsulfite solution (1 nl) eodErd3®BS14
extracted with ethyl acetate (2 x 5 mst). The organics were dried over
magnesi um sul fate, filtered, and concentrated in vacuo,

chr omat ogr ap ﬁ@}@iﬁﬂéﬂd@@l@ﬂaﬂl&ﬂ) -pogyiquic epidgneiimy ?ﬁ%?ﬁ&%é; 13- 9a;‘)f Brited

exanyar or | AC PEI%?S?” Sk D7 261 HE o0 B RME Ae9 TF

96.5% as adhal g‘g\/ﬁjgjﬂ‘ﬁor’@‘oﬁn&gbgdsfﬁr C19H22Cl N3O4S2 (MrNa)+
478. 0632, foun 478 32, Exanpl e

2- ( 3- Chl or o- 4- net hanesul f onyl - phenyl ) - N- pyrazi n- 2-yl - 3- (t et rahydr o- pyran-4- -
yl)-propionamide O H.N N Cl 20 Cctober 2006 3({095438
PCT/ EP03/ d8BXA Ag2sqiptien] o e Oﬁrme@@%a&wﬁ@hwﬁk%ﬁ%%f@ﬁ%anm
(1.0 g, 8.61 [SIVINT<Ye]

chl oride (30 gég)gﬁ{mg%n%c?%g(?ggéﬂ% b ﬁ@? n@?ﬁ m no pyri di ngl (1.17
g, 9.47 mol 141&'516319 sl toeredswit ©0y8M aqhéojnmmlﬁmﬁﬂh}ﬁﬂo;gde s&h&ionr(mﬂ'bménd t hen

was al | owed to stir at 25C overnight. The reaétlon éﬁ% hgrh gﬁferred to
a separ at or ySS8aArHEmoRnd s sHaIon; TEHre] Fag SHEsG Lt hyHr BEn ¢

solution (10 e u I 10 m),
and a sat ur af el 2 ek RREIRCR0RY HiX RANIRR Suegl M ole
sodi um sul f aigidifieti | foepHd2 il a:QO%E@f;[ﬁaiqulydIbdh&ﬁiIDamBl abaipe et dhat ogr aphy

(FLASH 405, Silica, 75/25 hexanes/eth acetate) afforded
t ol uene- 4- su@ﬁtﬂ@f-e@l with pthot @P‘?taﬂqﬁr?blﬁér%) 4Thp coptiRad PERRE 1%3?’737’7’653 76%

as a col orl ess_;oi 01 n '
t et r ahydr o- p ?‘%}?d ﬂ{l n%%ﬁatﬁaiﬁ%% ??d&? Eﬁ Hggg%ﬁtﬁﬁﬁ 13 g@dﬁg di um I odi de
(2.85 g, 18. S&rm{ﬁn dullfaRC alteee, ahﬁ@oﬁl;éntﬂ&&& in heaload affordfGe RqB-chborb. The
resul ting suspension was then cooled to 10C and filtered. The salts were

rinsed with ¢ohathaneenlfomyl-plenyl3Rxftgtrelysire-thiopyanre 3 afdpropionic acid (227.0
mg, 95.5%) as a light yellow foam: [o]* 59 = +12.21° (¢=0.79, methanol).

[0158] A - solution of . 2-(3-chloro-4-methanesulfonyl-phenyt)-3(R)-(tetrahydro-
thiopyran-3-yl)-propionic acid (52 mg, 0.143 mmol) in methylene chlonide (1 mL)
was treated with N, N-dimethylformamide (0.1 mL) and then cooled to 0°C. The
reaction mixture was treated with a 2.0M solution of oxalyl chloride in methylene
chloride (143 uL,' 0.286 mmol). The reaction mixture was stirred at 0°C for 30
min, allowed to warm to 25°C, and then concentrated in vacuo to remove solvents
and excess oxalyl chloride. The resulting residue was re-dissolved m dry
tetrahydrofuran (1 ml) and was treated dropwise with a solution of 2-

 aminopyrazine (27.2 mg, 0.286 mmol) in tetrahydrofuran (1 mL) and pyridine
(57.8 pL, 0.715 mumol). The resulting reaction mixture was stirred at 25°C for 30
min. The reaction mixture was then diluted with water (2 mL) and extracted with
methylene chloride (3 x 5 mL). The combined organic layers were dried over
sodium sulfate, filtered, and concentrated in vacuo. Biotage chromatography
(FLASH 12M, Silica, 1/1 hexanes/ethyl acetate) afforded 2-(3-chloro-4-
methanesulfonyl-phenyl)-N-pyrazin-2-yl-3(R)-(tetrahydro-thiopyran-3-yl)-




washi ngs were concentrated in vacuo to a thick slurry. Thiecoberz006Was
treated with nethylene chloride (10 nL). The resulting precipitate was
renoved byWw@ise4dsd on and was washed with nmet hyl ene chl orpcieexod0sgx) . The
filtrate and washings were then driediover magnesiumsulfate, filtered
through a pad of silica gel, and then concentrated in vacuo to afford
4-i odonet hyl prog @%ynm%&%megw@&m awm: oF-HRMA a0 wledofart i on of

- di i sopropyl ydrofuran (6 nL) cooled to
- 78C under 2@921?2@&% éssr?on@[?@r %ﬁ\%@?@% %6%1’3'{ m "a 2.5M sol ution of
n-butyllithiumin hexanes (0.95 nL, 2.38 mmol). The reaction m xture was
stirred at -78C for 15 mn, after Wmch time, a solution of (3-chloro-4-
met hyl sul fanyI phenyl ) -acetic aci dExpempid 1®st er (prepared as in Exanple 4,
500 nmg, (137Chmrb)4-matﬁ:ﬂtel&ﬂhyﬂd—phbﬁﬁﬁ3((l-dﬂo)heaaﬂydro-l?L ~thiopyran-3(R)-
1, 3-dimethyl - 3, 4, 5, 6-t et r ahyiNGyrafihtd-yRprépibatimienre (0.5 nl) was slowy
added via a cannul a. The greeni sh yel Yow solution was allowed to stir at
-78C for 1 h, after which time, a | uti on of
4- |odorrethyl-tetrahydro pyran (58 p2.60 mmol) in |, 3-dinmethyl-3,4,5, 6-
tetrahydro-2(1 H)-pyrimdinone é£ﬁ was added via a cannul a. The
reaction mnmixture was then allowed to y to 25C, where it was stirred for
16 h. The 20 Cct ober 2006 WD 03/ ‘ 3/ 03844 83 reaction mxture
was t hen quenched by the addit®onp st U 'at d agueous ammoni um chl ori de
solution (30 nL). This soluti wa¥ extractedNwith ethyl acetate (3 x 20
m.). The conbi ned organic | ayers’ were washed with a 10% aqueous sul furic
,acid solution (2 x 50 nL) and a saturated agueous sodi um bicarbonate
solution (2 x 50 nL), dried over sodiumsulfate, filtered, and

concentra,ﬂg A Vaél{tiﬂir Biggt a95(3§dﬂ[d?5mt1ﬁ9ﬂﬂ9&$jfgf§iﬁ3?§n ﬁ-pﬁhﬂlﬁ—ﬁ 1—375/ 25

hexanes/e hyI aceta af forded 2-(3-chl oro-4-net fanyl - phenyl)

(t et r ahydr o{(jeyriaydrd-tiopyrandi pyl)-prapiimdntiae lptepest eas (m:k'ﬁ;amg],e Bl P.0as a
yellow oil: EI-HRMS me calcd for CL6H21Cl03S (I\/g 328, 0900, found

328. 0898. [%@102,&7@1(39,1@,@1@#0 acid (685 . 1.816 cooledtoO was treated

2-(3-chl | f t et
Geld ot hy! VAL A0 feficc hyaas) %»fﬁe%o e T ¥ RR, ST AR O ©
t et r ahydr of Up@tich YR stirdd OPCSEr 1PREC YRS réabﬁ@d was %éﬂ&h@d B agaigen's

hydr ogen peroxide solution (0.35 niL, 3.04 mol e reaction was slowy
“warmed to of a 10% aqueous sodium sulfite- solution (1 mL) and then extracted with ethyl

25k

acetate (2x 5 mL): The organics were dried over magnesium sulfate, filtered, and
. ' concentrated in ‘vacuo. Biotage chromatography (FLASH 128, Silica, 93/7
chloroform/methanol) afforded 2-(3-chloro-4-methanesulfonyl-phenyl)-3-(1-oxo-
hexahydro- 1A - thiopyran-3(R)-yl)-N-pyrazin-2-yl-propionamide (10.0 mg, 96.5%)
as a beige gum: EI-HRMS m/e calcd for CioHpCIN;O4S; (M+Na)™ 478.0632,

. found 478.0632.

Example 20
- 2+(3- Chloro-4-methanesulfonyl-phenyl)-N—pyrazm—2—yl—3 -(tetrahydro-pyran—4-
yl)-proplonamjde

O
H H
N N\
Q\S O l NJ
o\




25C where it was stirred for 16 h. The reaction m xture a@ectdheiopgol ed to
0C, quenched with a saturated aqueous sodiumsulfite solution, and then
ext ract ed wowtimseishyl acetate (3 x 20 nlL). The organi cs wes@& /gosRskQver
sodiumsulfate, filtered, and concenggated in vacuo. Biotage

chr omat ographa/ (FLASH 12M Silica, 60/40 hexanes/ethyl acetate) afforded

2- ( 3- chl orl8la@0]ndtsebrisubf Gelydhydpreamydyi)3méthenslafyidg.o8.6) mameld pyéparesr opi oni ¢
acid nmethyl ester. (19 %.. as, colorless il (ESL*-FIRMS nje

cal cdf or c1eii°2i‘i‘%§%%&’%%(§§3§%§%mﬁ &ﬂefcgliﬂfﬂise @9?‘@6@225))?(7%‘4@3333 ol ution
.of 2-(3-chlo 4 Ot i 53 t d =4

yl)- p§ opi oni gﬁglc?gahng?tﬁyl es?gyrﬂd?%gnﬁg?g’o%%ﬁn%ﬁ%j ?ﬁd E%Lf]ogl%g?su%f%ﬂnu was
treated w t hcklogdd (it.648, 861 puhelssiditheh yas albeed (dat# angs°Cotefniphw| The N wat er -

(4 nmL). The reaction_was stirred at 25C for 2.5 h. The reaction was then
concent r at ed™PRIPEED HER tew ‘“éitPﬁéeféﬁIﬂf&ﬁbﬁm&%Pﬂ@H@ﬁh%@cWﬁi@oﬁ%o%khz wi th

IN | Qr4 ' |ty ' ' th
xtractad wlhonnei R SO (P, 3 yotifisd S \BaReL icaplni®® | 00«

“were dried soletions@@inh), aud & asteatcisqiene dodiandciiondanhitvh €0 inll) v@iado t o
afford 2-(3-chl org-4- .
met hanesul f oPNAF Spemy suliate, filteted and soBcnieted-in wirye. Jpigkize shromatogieny6 7 ny,

(k9 rre At A, SR T et O e R BR85S
[ 0165] A soltétraigidr®@pyran-4-yl methyl ester ?1.77 g, 76%) as a colorless oil.

2- (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3-(t etrahydro- pyran-4- yl)-propionic
acid (165 ng, 0.48 mol) in nethylene chloride (12 nL) and NN\

di net hyl f ide. (1 d | 0 0 d ' ' 2.0M: -
ol BT oS PRS00 Gk Bl Rt B A ) P
reacti-on wa?ast.s'sr FsbiRtm@Sodien ié’tﬁid?‘ff(f!lﬁs At 1|8.Pb%nﬁ1blﬁn ab&iBnd ERChE P RsaS

concentrate in vacuo to yield a light “yellow oiI'. This orl was dissol ved

i n tetrahydrhshieddn 605C fot 16 Andlhelresultingaispensivn iwas theml agbledrto d0°C and

2 am nopy a5 e, { ST, 95 Mol SRl eede i s L ok gn (10 )
e T LU i e
~wer e dri ed onghylewdchioride(10ant). fIbk resuitthe pradipiiaeoestre@mbett by filtration

and was washed with methylene chloride (10 mL). The ﬁltijafé and washings were

then dried over magnesium sulfate, filtered through a pad of silica gel, and then
“concenirated in vacuo to afford 4—'ibdoxﬁethyl—tetrahyd¥o-pyr;m as a light yellow

oil. '

[0162] A sohution of diisopropylamine (0.33 mL, 2.38 mmol) in tetrahydrofuran (6
mL}) cooled to -78°C under an argon atmosphere was treated with a 2.5M solution
of n-butyllithium in hexanes (0.95 mL, 2.38 mmol). The reaction mixture was
stirred at ‘-780(1' for 15 min, after which time, a solution of (3-chloro-4-
methylsulfanyl-phenyl)-acetic acid methyl ester (prepared as in Example 4, 500
mg, 2.17 mmol) in tetrahydrofiran (1 mL) and 1,3-dimethyl-3,4,5,6-tetrahydro-
2(1H)-pyrimidinone (0.5 mL) was slowly added via a cannula. The greenish
yellow solution was allowed to stir at -78°C for 1 h, after which time, a solution of
4-iodomethyl-tetrahydro-pyran (588 mg, 2.60 mmol) in 1,3-dimethyl-3,4,5,6-
tetrahtydro-2(1H)-pyrimidinone (0.5 mL) was added via a cannula. The reaction

mixture was then allowed to warm to 25°C, where it was stirred for 16 h. The




i n vacuo. Biotage chromat ography (FLASH 12M Silica, 25/Xb0Obekareeéet hyl
acetate) afforded 2-(3-chl oro-4-nethanesul fonyl - phenyl)-N pyrazin-2-yl -
(tetrahydrwe pyesamsd- yl ) - propi onam de (100 ng, 50% as a Whichephoesdys (ES) +-
HRVS me caicd for C 9HyCl N34S (M+H) 83 424. 1093, found 424.1095. Exanple 21
N- ( 5- Brono- pyrazi n-2-yl)-2-(3-chl oro-4- rrethanesulfofyl-phenyl) 3- (tetrahydr
o- pyran-4- yﬂ%@@ﬂo@ﬂ@ﬁmn‘@e tgen Que@hril /HSL thﬁp addifomrot £ sajupate® pqyeosd| ut i on

f 3-chl | t hyd
1)<t opt oni EEHHEY FABEAT soaen (0 BT o igho by el W ol
nethyl ene chb@fd dex(2p n'i]ia) nd Dinbinds @Hﬁzﬂ: fl@e@%@wﬁ%eﬁr@iﬂ) ackpbed to 0C

was treated with a 2. OM sol ution of oxa chl oride in nethylene chloride
'(0.78 n, 1. @aeoummlﬁnn:ndcld sehatinas(2sk i 50 m:L)aancD@ fauratd@ aqunousmodth tinme,

the reactio onc ed i cu ileld,a |i . Th|s
o1t e i SSuFIRAl SOBHER T God SBUVE: S50 SARE S ELOHFEYs

t et rahydr of t t | o] am/mne 5-

br onopyr azi ;Ug il%%r?gnm VQ% % 2 %%@é%@:or@?ﬁ%ﬂt %@S efglrh%ez@r/%n 1988,
44, 2977- 23Rnesfotitydt r aimytdteg)f urazﬁfmrc(eao rmx3ahhbr@ynndhﬂmlf@yﬁlﬂaenﬂ) -36. 78
rrrml) The reaction was thﬁn stirred at 25C for 16 A} this tine, the
reacti on wadteHRRYArePyran-#HUwEeRIPHIE pgd 3oy ﬂrf-'ateémla}eg: Y00 B STHOH

chlori de (3 p guye HS: ©PEGHNIGD,IBYE) 14 GsbIYRha 398l sU fate,

filtered, a concentra v age chr onaf ogr aphy (FLASH 405,
Silica, 40/ 60 hexanes/ethyl acetate) afforded N-(5 brorm

~ pyrazi n-Z% 1)Hyz (3-chl or o- 4- met hanesul f onyl - phen ;

" (t et r ahy did63yA selutiop 9t S{Hphlermfingpthyisptzngigph éﬁ (i@:raéls%ww‘lvaam (ES) +-
HRVE e caled 0r COHRAG BIPEHS bt R0R1 0k R PHnfP R Exampl e
2- (13- Chl or ot dranaas (6.9 11)-deBRAS D°MNwab te¥RA il 30%qdedtls hy&ogtet r ahydr o

- pyran-4-yl)-propionan de .

peroxide solution (0.35 mL, 3.04 mmol). The reaction was slowly warmed to
25°C where it was stirred for 16 h. The reaction mixture was then cooled to 0°C,
quenched with a saturated aqueous sodium sulfite solution, and then extracted
with ethyl acetate (3 x 20 mL). The organics were dried over sodium sulfate,
filtered, and concentrated in vacuo. Biotage chromatography (FLASH 12M,
Silica, 60/40 hexanes/ethyl acetate) afforded 2-(3-chloro-4-methanesulfonyl-
‘phenyl)-3-(tetrahydro-pyran-4-yl)-propionic acid methyl ester (190 mg, 87%) as a
colorless oil: (ES)"-HRMS m/e calcd for CygH;Cl05S (M+Na)™ 383.0690, found
383.0692.

[0164] A solution of 2-(3-chloro-4-methanesulfonyl-phenyl)-3-(tetrahydro-pyran-4-
yl)-propionic acid methy! ester (190 mg, 0.53 mmol) in ethano! (10 mL) was
treated with a solution of potassium hydroxide (174 mg, 2.64 mmol) in water (4

- mL). The reaction was stirred at 25°C for 2.5 h. The reaction was then
concentrated in vacuo to remove the ethanol and then acidified to pH=2 with a IN
aqueous hydrochloric acid solution. The resulﬁng solution was then extracted
with methylene chleride (3 x 10 mL). The combined organic layers were dried
over sodium sulfate, filtered, and concentrated in vacuo to afford 2-(3-chloro-4-

methanesulfonyl-phenyl}-3-(tetrahydro-pyran-4-yl)-propionic acid (167 mg, 92%)




O OV Il OM/NLOI NCN C [0167] A solution of 20 October 2006

N- (5- br ono- pyrazi n- 2-yl ) -2-(3-chl oro- 4- net hanesul f onyl -

phenyl ) - 3x(a efgoadagdr o- pyr an- 4-yl ) - propi onam de (prepared agrigpoiegnpl e 21,
325 ng, 0.65 nmol) in NN-dinmethylforgamde (5 nL) at 25C was treated with
pot assi um cyani de (105 ng, 1.62 nmmol), copper(l) iodide (307 ng, 1.62

mol ), tetrad dsyititel foaeny(ESR oM ey)/p atalce dior € 55,0 CE2SnM+2)0 368:9639,, and
18-crown-6 (25 ng 0.%9 miol). This reaction m xture was then heated to
150C under afzog‘ﬁﬁiﬁ P33 1. At this ti me, the reaction was cooled to 25C,
concentrated to half the wvolune, and then chloroform (40 nL) was added
until all the salts precipitated out of solution. The . salts were renoved
by filtrafenss] 4 sokugbn aofparl(BpEhie-i-hettanekul foaghsitnw) Bh(tehhpiropgrams- The
filtrate was then_concentrated in vacug. Biotage chromatogr apréy ngLASH
405, Sili ca, Yi3pyopiriieaidddo2me 0-4Scamebdn mathderpeblondes(12 mb) and N.N-

chl or o- 4- et hangsut f onyl - phenyl ) - N-{ 5-.cy@ano- pyrazi - 2-vl.) - 3.6t et-rahydr o- pyr *
an- 4-yl) préo}anleo a%%fﬁa%%i%@ rrgo,Pa fg%‘éatg (g&m{‘%%ge tggntﬁoﬁgéﬁ %ﬂﬁl?fgoye cal cd
for C20H21GNHASOK dardtlytcd9dd e SnetiyperRrcb it il (87 nd() 033 ebsyl).20d6 WO

03/ 095438 PCT/ EP03/ 03844 86, Exanple 2

3
2- (3- Chl or o-magteniveasesioteloh(TC firaifymin. M this tiach it TSRSt BRETORIEYIEY -
% azl §H>Z" Jél‘v%;éot_%tjl%%% @gﬁl@%@gfl é‘g.%’ghj‘sgq’ﬂo%so RaNEE el alb ey &
2- (3- chl or o-dly yetd amnes Hkdiad ¥t B &Yl bn N Rae#RPIrLH3@ Nng- 0.95 mmol)

yl')-3-(tetrahydro-pyran-4-yl)-propionan de (prepared as in Exanple 22, 151
nmy, 0.34 nmdi$splvied ivttetrahgidrgiran (1 Oamél) wed yridineni0)1%was., 2retmmed). wilhp

hvorenyian nc iy ciler do (SRR 040 (T )1, Sodl i St hehgke (35,
react i'on WaSyith water (15 mL) and extracted with methylene chloride (3 x 25 mL). The
combined organic layers were dried over sodium sulfate, filtered, and concentrated
© in vacuo. Biotage chromatography (FLASH 12M, Silica, 25/75 hexanes/ethyl
acetate)  afforded 2-(3-chloro-4-methanesulfonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydro-pyran-4-yl)-propionamide (100 mg, 50%) as a white foam: ES)"-
HRMS nv/e caled for CpoHpCINGO,S (MHH)™ 424.1093, found 424.1095.

Example 21
' N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(tefrahydro-
: pyran-4-yl)-propionamide

O

HH
L
O
\\S © N/ Br

O//
\ Cl

[0166] A solution of 2-(3-chloro-4-methanesulfonyl-phenyl)-3-(tetrahydro-pyran-4-
yl)-propionic acid (prepared as in Example 20, 470 mg, 1.36 mmol) in methylene
 chloride (25 mL) and N,N-dimethylformamide (1 drop) cooled to 0°C was treated
with a 2.0M solution of oxalyl chloride in methylene chloride (0.78 mL, 1.56

* mmol) and then was stirred at 0°C for 30 min. At this time, the reaction was

concenirated in vacuo to yield a light yellow oil. This oil was dissolved in




concentrated in vacuo and then extracted w th 10% net hangd Oetober 2ogr m (3 X
30 nL). The organics were dried over magnesium sul fate, filtered, and
concent r at B 03095438cuo. Bi ot age chronat ography (FLASH 12M pSikp&smisgsd0/ 80
hexanes/ et hyl acetate) afforded 83

2- (3-chl or o- 4- net hanesul f onyl - phenyl ) - N-[ 5- (N ) )

hydr oxycar bar¢tratd&piaraty (d 8 Zinh.) 2and fhep (reated awifeiro-ojtion- 4f y| 3-amirspf-onani de
(110 ny, 68% _as a whit ol id:, . ni 37.2-140.5C. (ES) +- | cd for
G20ttt e oo SO T B 270 dol Bhertisg 30 fing it Jhisghecron 1088, 57
1-[2-(3,4-D Qbirm%%:i@m&ahy&oﬁ&gg @Lyaﬁyghm@ﬁ 2], BPizoMbol): 3piet hyl - ur

ea OH HHNN-~ OO0 d [ 9] A solution o )
2- 0x0- cycl opesrcarrewas Honrsiired at 25 Cefon 16 ke sAethiy htegtheGdad@ionms)diluied et hanol

(106.7 nL) cooled to,QC was treated . wi th 98% sodi um porohydri 686 ng,
17.78 mml).wf‘li]?ew?t@é&]% | SERFEL v moiEe cpTe s kﬂﬂﬁi tiie, 20
Cct ober 2006 or MR 34 H9- é%xPPTsfoﬁx%%/sQﬁééﬂﬂtéZd}S}gi CERChIRR B XSdM,E Was
poured into water (53 ml) and was extracted I nt'o di ethy ether (3 x 100
- ). The orgBmtage whomativgrapihyo@aA ST KOS Sititd, at 4)/60 | hdxenesdethydnaketate)

concentrated jn vacuo,_Flash chromatography, (Merck Silica gel, 60, 230-400
mesh, 75/25 é’%fWF(?ac e%Egé&ﬁ&%’sﬂé%m‘gfﬁb?ﬁéﬁm°T°"4‘methaﬂeSUIf"ﬂYE‘PhenYD“?"

- 2-hydroxy-cygl a _&_@,9)(?(_ j i dg/ 1 .9@?5 as a
clear liqui d.EIc t?%l?%]aﬂi&gol t Ijghﬁg? g hﬁlgtrﬂo}M -’g};}cf(%sp%ﬁjfezlr?gvcg%x Pc acid

. ethyl ester HBMS gye @&Rcdlfdr Cogih CIBN; QxS (NHHY&02)0168,i fdend 3670H50L) was
treated with 3,4-di hydro-2Hpyran (3.03 nL, 33.1 mmol) and pyridi ni um

p-toluenesul fonate (556 ng, 2.21 mmol). This solution was stirred at 25C
for 5 h. The reaction was then vvasﬁ%ﬂn a half-saturated aqueous sodi um

: tﬁ
. chloride splytion (2 X .75 riye ﬁ‘f sodi um_ sulf ofiltered, and
concent r ac st KifttacCmemaeSitint phar g Serp Rt M- bt 230" 200
mesh, 90/ 10 hexanes/ et hyl accb¥REY-E9-spplenaBde. ot r ahydr o- pyr an-

2-yl oxy) - cycl opent anecar boxylic acid ethyl ester (4.7 g, 87.7% as a clear

l'i qui d: _ 9)
. M H
CL
o
% © N° SCN

[0167] A solution of N-(5-bromo-pyrazin-2-y1)-2-(3-chloro-4-methanesulfonyl-
phenyl)—3-(tetahy&o—pyran-tlwyl)?propionamide (prepared as in Example 21, 325
g, 0.65 mmol) in N,N-dimethylformamide (5 mL) at 25°C was treated with
potassium ;:ya.nide (105 mg, 1.62 mmol), copper(l) iodide (307 mg, 1.62 mmof),
.tetfalds(uiphenylphosphine)paIladiu.m(O) (22 ing, 0.02 mmotl), and 18-crown-6 (25
mg, 0.09 mmol). This reaction mixture was then heated to 150°C under argon for
5 h. At this time, the reaction was cooled to 25°C, concentrated to half the
~volume, and then chloroform (40 mL) was added until all the salts precipitated out
of solution. The salts were removed by filtration through a pad of celite and

. washed with chloroform. - The filtrate was then concentrated in vacuo. Biotage
chromatography (FLASH 408, Silica, 30/70 hexanes/ethyl acetate) afforded 2-(3-
* chloro-4-methanesulfonyl-phenyl)-N-(5-cyano-pyrazin-2-yl)-3-(tetrahydro-pyran-

- 4-yl)-propionamide (219 mg, 76%) as a white foam: (ES)"-HRMS m/e calcd for

CooHz1CINGOsS (M+H)" 449.1045, found 449.1046.




El -HRVS nfe cal cd for C13H2204 (M 242.1518 found 242. 1520 0cfo®&r7AJ06A sl urry
of lithium alum num hydride (883 ng, 23.27 mmol) in tetrahydrofuran (19.4
m.) cool eV 83WEI3kas treated with 2-(tetrahydro-pyran-2- PCI/EP03/03844
yl oxy) - cycl opent anecar boxylic acid eth§l ester (4.7 g, 19.59 mol ). The
reaction was stirred at 25C for 18 h. At this dine, the reaction was
poured onto ice/water- This mxture was filtered through a pad of celite
(met hyl ene chl oride as el uent). T?fxaﬂf

( _ ) b cs were washed with a saturated
aqueous sodi 4 ¢ 65 SELELL B {1 lg%.ygﬁézi@hy%%%sica%e,{ﬁaﬁgw.m sul fate,

filtered, and‘“concentraleée - . id
¥Brpregiopgmide g3 goy a5 a cl ear

)

(t et rahydr o- pyr an- 2PXfi2g%Yy '3’1]9%‘ sFanygry
liquid: EI-HRVS me calcd for CL1H20G3 (M 200.1412 found 200.1412. [0172]
A solution of triphenyl phosphigé t1.70 g, 6.49 mmol) and i m dazol e (884 ny,
12.98 mol ) in methylene chloride [(8.32 nL) cooled to OC was treated with
iodine (1.64 g, 6.49 mml). After the,i,pdine was conpletely dissolved, a
solution of [2-(tetrahydro-pyrz Y Ngycl opentyl ] - met hanol (1.0 g,
4.99 mmol ) was added to thg re¢ [ iX¥fure. The reaction was stirred at
- 0Cfor 1 h and at 25C for 2% thPs tpé~rH¥zreacti on was poured into

wat er (100 nmlL) and extract &1 \w h nethyl ene loride (1 x 30 nmL). The
organi cs were washed with a saturated 20 COct obéoH2006 WO 03/095438
PCT/ EPO3/ 03844 88 aqueous sodiumthiosulfate solution (1 x 50 nL), dried
~over. sodi Af 8d18%ion fdfl 248 RHlore AdnEAMRRTSRA-BHedyD-NAS Abm-2El ash

chr onmat ogfrﬂz;[gﬁ}; él\/brck Si| iga gel 60, 230-401(?)‘&%195%’{ID 83/2 heaanes/ et hyl
acet at e) af iybrHgetrghydpo-prdufeyihptopianapiidey Guepdrak s int Bxaraply d2op§t ane, (1- 17 g,
75.8% as a,¢J,ear Liguid: El-HR e calcd for CL1H19 309. 0352 '
{ound 300, 084 gD e tingb (7 Wiy gl S iy (b SarE Y Tyditaviamine
di i sopr opy! agidenioie 428 ng0f0.40 Budor}Mha Sh@k, S8bMEOES B2 IMBkycool ed to
-78C was treated with '3, 4-"dichl orophenylacetic acid nethyl ester (prepared
as i n ExanplTée readitd wgs he@sed andDJCifor 3 h. At this time, the reaction was

tetrahydrofuran/ 1, 3-dinmethyl -3 4,5 6-tefrahydro-2(IH.-pyrimdinon (7.33
Cnl, 3:1). TRERGERERR hgas b ggacted el O mickageor e (420 ot on

of 2-(2-iod t -eycels \ AR 1) in
1,3- dimethyl? ‘3%%5‘?%@%%9?%yd5%-%ﬁlﬁ—b%‘g§?{ﬁqﬁm9@ﬁ%nrhég%?é?r?%i C\%a%a?%gﬁ added.
The reacti énvaauot uBiotags chtoniat@gtapily (FIFSH oi2M, Bilicdh20/Be deikimas/ednd t hen

war ned to
acetate) afforded  2-(3-chloro-4-methanesnlfonyl-phenyl)-N-[5-(N-

- hydroxycarbamimidoyl)-pyrazin-2-yl]-3-(tetrahydro-pyran-4-yl)-propionamide
(110 mg, 68%) as a white solid: mp 137.2-140.5°C; (ES)"-HRMS m/e caled for
CyoHa4CINSO5S (M+H)" 482.1260, found 482.1263.

Example 24
1-[2-(3,4-Dichloro-phenyl)-3-(2-hydroxy-cyclopentyl)-propionyl]-3-methyl-urea

OH
et
H H
T
cl O O

cl

[0169] A solution of 2-oxo-cyclopentanecarboxylic acid ethyl ester (10 g, 64.0 mmol)
" in etbanol (106.7 mL) cooled to 0°C was freated with 98% sodium borohydride
(686 mg, 17.78 mmol). The reaction was stirred at 0°C for 30 min. At this time,




25C and was stirred at 25C for 16 h. The reaction m xtur® @asbétm®nsquenched
by the dropw se addition of a saturated aqueous amoni um chl ori de sol ution
(10 nlL). WthiX0%43%t ure was poured into water (100 nl) andPEXtEPomesatt Wit h
nmet hyl ene chloride (3 x 50 rrL) The ®f ganics were dri ed over sodium

sulfate, fil ered and ., concent Fl.ash ¢ t ogr.a (Merck
S ca gel - b FSYint BB TR B vller B3R 4o i SRR LR GRRY

2- (3, 4-di Ch'e@ie@ (®Ren00 tuid: [Bre organics were dried over sodium sulfate, filtered, and
(tetrahydro pyr an- 2-yl oxy) - cycl opentyl ] - propi oni ¢ acid met hyl est er (880

ng, 74.8% cascwltrpwldezwedzduaw blash chEronidRMBaphist vemkchilin gelCA0HEBEAOA (MH)

3005200 . Ry B st heans, afferdsd  hvdsowr relepeRRIeaRERIA | -

2-(3, 4- Di chi™¥®
propi oni ¢ ack éﬁtltégger 8835 8/ sA *PadMole - 1%2%ml ) and nethylurea (110.7 ny,

1.49 nmol) in a’solution”of nmagnesi um oxide in nmethanol (7.4 w.%
2.85 m., 1.99 mmol) was heated under reflux at 110C for 6 h The reaction

m Xture was_then, conce t{q@tred in vacuo and fjltered hro | u
celite (elMyf]l Acetulion Sk ereneyclopentgasraxghianad cighss rSCﬂ’e ﬁﬂg ca gel
60, 230-400 . 0 c -

1-{2- (3, 4- dﬁ@m%ﬁdﬁ“ﬁ% @?2??”5@ ro%%géra%r‘{‘” 3 ﬁ“dm%dro'ZH pyren

cycl opent yl ¥3.p3 egi,B38y1 JmBelrehd phyridinéan pS58luePesulidnf9q5HSmg, 241 temsD] i d: np -

68 20 October 2006, WO 03/09-5438 PCT/ EPO3/ 03844 89 70C, FAB-HAMS nie
cal cd for CIhiysbtingwas sirad) at 2046 fasdh, Faurrgctioywas #eg washahwith& sol ution

of 1-{2-(3, I r
. cycl déen'g 'yI alg'r %E;}ag%d;?@ﬂg{?ﬂ%d%&rl[cﬁoggg Eﬁ%ﬂ (QGCD ?L%ﬁ%)r’oﬁé ély%tsﬂ%ﬁml (1.01
L) was trgdfee Midrdd P dhednadied-ik @bwemwhfmﬁogra 1By (MercR Slicammol ) .
The reaction mixture was heated to 55C for 5 h. At thls time, the reaction

was concen g¢1aﬁoe 8301400 auemd. 9¢1’I1 8 dxames/ ot @@F%@Iﬂffc\fm Thesahydespyar- 60,

'iS([)ZAf(()g 4m§ ?gg{%et%ﬂe tlﬁ)f&}c{)ggyldesger (Q% g, 87.7%) as a clear liqmd:

~cycl 0penty|EI—PH&ﬂSQﬂiY¥'cMc§f6f’E¢?HLZOJ 1801 f1 g WunBXAP1as a white solid: np
62- 64'C. FAB-HRMB nfe cal cd POCI2ZN208 ( MrH) + 359. 0929, found

359. 0929. Exaerl e 25

2 (3 4- D‘[ﬁf%? Elhenylc?f %ﬂ&z hyaciir oXy- ¢ ent(%%) A hﬁ_fﬁ?l i propi onam
tetrahydroﬁlran (19.4 mL) cooled to 0°C was treated with 2-(tetrahydro-pyran-2-
yloxy)-cyclopentanecarboxylic acid ethyl ester (4.7 g, 19.59 mmol). The reaction

was stirred at 25°C for 18 h. At this tire, thé reaction was poured onto ice/water.
This mixture was filtered through a pad of celite (methylene chloride as eluent).
" The organics were washed with a saturated aqueous sodium chloride solution (1 x
100 mL), dried over sodium sulfate, filtered, and concentrated in vacuo to give [2-
(tetrahydro-pyran-2-yloxy)-cyclopentylj-methanol (3.25 g, 83.6%) as a clear
liquid: EI-HRMS m/e caled for Cy;H003 (M") 200.1412 found 200.1412.

[0172] A sohution of triphenylphosphine (1.70 g, 6.49 mmol) and imidazole (§84 mg,
12.98 mmol) in methylene chloride (8.32 mL) cooled to 0°C was treated with
-iodine (1.64 g, 6.49 mmol). After the iodine was completely dissolved, a solution
of [2-(tetrahydro-pyran-2-yloxy)-cyclopentyl]-methanol (1.0 g, 4.99 mmol) was
added to the reaction mixture. The reaction was stirred at 0°C for 1 h and at 25°C
for 2 h. At this time, the reaction was poured into water (100 ml) and extracted
with methylene chloride (1 x 30 mL). The organics were washed with a saturated




OH HHNY!/ C ON C [0176] A solution of 20 October 2006

2- (3, 4-di chl oro-phenyl)-3-[2-(tetrahydro-pyran-2-yl oxy) -

cycl opent WQ e3398480ni ¢ acid nethyl ester (prepared as in BECEEFPEIBY 2. 3 g,
5.73 mmol) in ethanol (57.3 nL) at 28C was treated with pyridini um p-

| | f 14 .0.57 ). i | i d
Under ref | URRrBH T oS e SHn (he SEFEh GReS L SO 335G and
concent r at edg té}ed.va?ﬁ%%lﬁéﬂu%&ﬁ e Wag?ﬁggg%%%asﬁwﬁm@%@w@bk 89ica230- 400

nmesh, 50/50 exdnes/ e acet at

2- (3, 4- di chl gs1c50p B0V 00- Brefl2 - S0y20r deyanesiettlybpesttty) pffpriepi BE-vdamiedyhet hyl
ester (1.84 g, 100% as a clear oil

- El-H ml | cd. f 18C1203
(M-Na) + 339. @5pentysuiitoirabydsepgan (177 7%%@@ &?Céé:agﬂlamdt R RS R

2- (3, 4-dichl grorphen - Y. | )-propionic acid nethyl
ester (262. zca%%,ﬁb%!ﬁl{%(ﬁ?@é@@%%%ﬁ%‘?%?%?o % (165 ng, 1.65 20 October
2006 WD 03/095438 PCT/ EP03/03844 90 mmol) in a solution of nmagnesium

met hoxi de in nethanol (7.4 wt.% 2.60 nL, 1.81 mml) was he %‘%Sj m 100C
for 18 h. [0%73] i soletioreot el praparpd NI diisePyREATIsLEd T BE0- -
filtered thrqugh a.,pad of, gelite,(ethyl.acet a I filtrate
"was then con@%‘gﬁr ‘gtboq’n& cud’ (a%%&iﬁ%r Ormﬁjsg(r:a;%% t{f%?gi g}ﬁl géft gel 60,
230- 400 mes mictﬁéfogﬁergﬁ&ﬁﬁc AGALALBINEXN@sIpardd & BeEkdntide 2; 632 4nglROBI or o-

phenyl) - 3- (2-hydroxy-cycl opentyl )-N-thiazdl - 2-yl - propi onam de (174 ny,
- 54.6% as anmbl)t eirs oktdtahydpfiggy B3 mEhyHENE  fterabsdre 21 B}-PEIMUBEE2IN202S

(bt 000358, L9 SO0 0RO BRSBTS« by s, A
pr opi onani de, 3> ddulii-cyclopentyloxy)-tetrabydropyran (1.0 g, 3.22 mmol) in 1,3- -
- dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (1 mL) was then added. The
reaction mixture was stirred at -78°C for 2 h. The reaction was then warmed to
25°C and was stirred at 25°C for 16 h. The reaction mixture was then quenched by
the dropwise addition of a saturated aqueous ammonium chloride solution (10
rﬁL). This mixture was poured into water (100 mL) and extracted with methylene
chloride (3 x 50 mL). The organics were dried over sodium sulfate, ﬁltéred, and
concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400
| mesh, ' 90/10 hexanes/ethyl acetate) ﬁfforded '2-(3,4-dichloro-phenyl)-3-[2-
(tetrahydro-pyran-2-yloxy)-cyclopentyl]-propionic acid methyl ester (880 mg,
74.8%) as a pale yellow oil: EI-HRMS m/e caled for CzoHz6C1204 (M) 400.1208
found 400.1203.

[0174] 2-(3,4-Dichloro-phenyl)-3-[2-(tetrahydro-pyran-2-yloxy)-cyclopentyl]-
propionic acid methyl ester (400 mg, 0.99 mmol) and methylurea (110.7 mg, 1.49
mmol) in a solution of magnesinm methoxide in metbanol (7.4 wt.%, 2.85 mL,
1.99 mmol) was heated under reflax at 110°C for 6 h. The reaction mixture was
then concentrated i vacuo and filtered through a plug of celite (ethyl acetate as
eluent). Flash chromatography (Merck Silica gel 60, 230-400 mesh, 100% ethyl

_acefate) afforded  1-{2-(3,4-dichloro-phenyl)-3-[2-(tetrahydro-pyran-2-yloxy)-
cyclopentyl]-propionyl}-3-methyl-urea (52 mg, 11.8%) as a white solid: mp 68-




ol YD\ ON \ [01781 A solution of diisopropylam ne (84®Oktobér 6ol ) in
dry tetrahydrofuran (4.4 nlL) and

1, 3-di met AWQ 0393438 6-t et r ahydro- 2(1H) - pyri m di none (1.4 nkYTHRAE/038Gol ed to
-78C and then treated with a 2. 5M sol&tion of n- butyI l'ithiumin hexanes
(2.4 n, 6. erect Xt ur +atl - for 30 mn
and then Waﬁ) wé{%éiﬁbﬂﬁ C&E‘gi[ ?%ncé#ﬁ%ﬁé@ % %%fs%ghgﬁ -acetic
acid nethyl 485166 (prepared as in Exanple 8, 1.06 g, 4.64 mml) in dry
tetrahydrofuran ?4 4 L) and

1, 3-di net hyl - 3456tetrahydro 2(1H) - pyrim'dinone(14n1_) The resulting
reaction m xture was |owed to stir at -78 r 45 mn and ? he
%‘E -yloxy)-

reacti on BLELAe W&ﬁloﬁlr et elt {43 A-dichleppphenyh)- 1 2-(tetrahydro-pyran-

2- (2-i odonet| aa@x a1 8.0 anpl e
,24, 1.87 g, SXIGH%?? 81%}1???@%1}91 %%w?i?%@%g%ydr o?ur an. The
reaction m xydsr @emes veith rgyeidiniim- Z8feashlfonee (Abl m\gﬁ@ (tlo mnad)n t Bhe25C,
where it was stirred for 68 h. The reaction m xtur quenched with

wat er (100 ﬁﬁ%c’flaﬂdmﬁﬁé”ﬂ wenkaid éﬂ’ q fva%é'lquttothFSeHWe St ERSRY WD T ur an.

The aqueous resi was extra t 30ikdo The
conbi ned or&gﬂ?e(? %Tx? IécY%cu\?\ergfa%? é&gd@gﬁ&gu lg%gél %@P% ered, and
~concent r at eghdsh, VU9 &thyfflaasthted hﬁeﬁﬂamwamws @W]:ﬂkroé‘ljﬁenﬂal-'a’q&lhyﬁﬂm}'?o 230
mesh, 20 October 2006 WD 03/095438 PCT/ EP03/ 03844 91 7/3 hexaneg/ et hyl

acetate) af fcmldmt)ﬂhm@l%wl]n%mémf(%ﬁ Img $8rAo) a2 hate solid: mp 6

i SPETRA TUE La Op Stase 0
'411. 1841, 4l1.1831. [0179] 2- Ami nothiazole (314.3 ng, 3.14 mol) and
2- (4- et hanesul ?on - phenyl) - 3-

[ 2- (tetrahydropyran 2-yl oxy)-cycl opentyl ] -propionic acid nmethyl ester
(859.2 g, 2.09 mmol) were treat edzaigle a5 sol uti on of nagnesi um net hoxi de

in met ha“g‘ @ A-Bichioto-ph nJy% ﬁtz-hﬁdl%Zyrhe Bﬂ:ent-{rﬁﬁﬂftﬁﬁ%ltz—?gpf@aﬁidnﬁﬂem xture

was heate hder refI ux 24" h reaction mxture was allowed to cool
to 25C and then fllteredthrougha of celite. The pad of celite was
washed wel | with ethyl H

LY,
Cl
ct

[0176] A solution ~ of 2-(3,4-dichloro-phenyl)-3-[2-(tetrahydro-pyran-2-yloxy)-
cyclopentyl]-propionic acid methyl ester (prepared as in Example 24, 2.3 g, 5.73
mmol) in ethanol (57.3 mL) at 25°C was treated with pyridinmum p-
toluenesulfonate (144 mg, 0.57 mmol). The resulting solution was heated under
refiux for IS h. At this time, the reaction was cooled to 25°C and concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 50/50
hexanes/ethyl acetate) ~ afforded  2-(3,4-dichloro-phenyl)-3-(2-hydroxy-
cyclopentjrl)—propi-onic acid methyl ester (1.84 g, 100%) as a clear oil: EI-FIRMS
m/e caled for CpsH1sCLOs (M-+Na)" 339.0527, found 339.0528.

[0177] A mixture of 2~_(3,4-dichloroﬂpheny1)—3—(2-hydroxy-cyclopentyl)-—propionic
acid methyl ester (262.2 mg, 0.82 mmol) and 2-aminothiazole (165 mg, 1.65




acetate until the washings indicated the absence of prodpgbhchyetdvog | ayer
chr omat ogr 8 ¥ The filtrate was then washed with a 10% aqueous

hydr ochl or'¥e 0/8%#¥ sol ution (3 x 100 nL). The organic | ay@CTEPe3HI8¢h dri ed
over magnesium sulfate, filtered, and®concentrated i n vacuo. Fl ash

chr omat ogr aph I\/Erck el .60, 70-230.nes exgne t hyl
Cetatey af ToimS catioh L nulbrgmymdhotide i metanst (7.4 I T6E Y,
phenyl ) - 3- [2191%5 Y5 BRYE@ Ry P00PbO% isﬁy%ﬂﬂz‘%fi ¢ i Alxnge YasPr Opi ona
m de (377.4 ny, D as a yel ?%w m?/ E%{ é;ﬁtcd or CZ%H??CS)NZQSSZ
(M 478. 1596)01éd0ﬂorﬁﬁ°@7(ﬁd]iﬂ®ﬁed e8] a IzﬁadS@ﬂ meﬂlta)@:ﬂlyll acetate as eluent). The

2-(4-nmeth | f | - phenyl ) 2-(tet 2-
cycl opent yI | SR BFD SOV Re b idioad FSOrAgE 0y G ARSI STt hano
(7.3 ") " wegp tsRasqsloileh 7S 1 g 'yéwaté/ﬂé,&ﬁ&gts dgra&ﬁ@gec 18, 4ore0. 073

mol ). The résultlng redction m¥Xxture was

‘reacti on m xihetpl)\3a@-hydtdxyveydlopentglpN-tHigro2-3G 1 pachibieinde Olelemiy 34.6%5)i n
vacuo. The resulting yellow residue was diluted with ethyl acetate (100

m) and t herPSiaghiesalidt ApaS&E8 b RIgAR Magméoericd g Curiehlk e QeM5ehal i on (1 x
100 nmL). Theypr [ s dried over magnesiumsulfate, filtered, and
concentr at ed4@n@§gc%8£§¥%s%@chronm ography (Merck Silica gel 60, 70-230
mesh, 1/ 3 hexanes/ et hyI acetate) afforded the 3-(2-

hydr oxy-cycl opentyl) - 2- (4- net hanesEHerél phenyl ) -N-t hi azol - 2-yl - pr opi onam

(g:(laSH2;K|284sz (ﬂ%}%@’i’%{%ﬁwb%ﬁﬁﬁggﬁ'eﬁg‘f& E‘%&gg’tho 15 ”’[ﬁg\éﬁal 7 oanat

4 03/ 095438
PCT/ EP03/ 03844 92 Exanpl e 27 roplonatmde
1-[2-(3, 4-Di chl oro- phenyl) - 3- ( 2- oxo- eﬁclopentyl)-propi onyl]-3-nethyl-urea
OHHNN C OO . Cl [0181] A sol Hof ,
1-[2- (3, 4-di chl oro-phenyl) - 3-(2-hg
propi onyl ] -3-met hyl -urea (prepared

-

&-cycl opentyl) -
i n anple 24, 28.1 ng, 0.07 muol) in
it he pyridi nium chl orochromate (20

[0178] A solution of diisopropylamine (846 pL, 6.04 mmol} in dry tetrahydrofuran
(4.4 mL) and 1,3-dimethyl—3,4,5,6—tetrahydro-2(IH)-pyrimidinone (1.4 mL) was
cooled to ~78°C and then treated with a 2.5M solution of n-butyllithium in hexanes
(2.4 mL, 6.04 mmol). The reaction mixture was stirred at -78°C for 30 min and

- then was treated with a solution of (4-methanesulfonyl-phenyl)-acetic acid methyl
ester (prepared as in Fxample 8, 1.06 g, 4.64 mmol) in dry tetrahydrofuran (4.4
ml) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (1.4 mL). The
resulting reaction mixture was allowed to stir at -78°C for 45 min and then the
reaction mixture was treated with a solution of 2-(2-iodomethyl-cyclopentyloxy)-
tetrahydropyran (prepaxéd as in Example 24, 1.87 g, 6.04 mmol) in a small amount
of dry tetrahydrofuran. The reaction mixture was stirred at -78°C and then
allowed to warm to 25°C, where it was stirred for 68 h. The reaction mixture was
quenched with water (100 mL) and then concentrated in vacuo to remove
tetrahydrofuran. The aqueous residue was extracted with ethyl acetate (2 x 100
ml). The combined organic extracts were dried over sodium sulfate, filtered, and

concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh,




wt. % on basic alum na, 101 ng, 0.09 mmol ). The reaction 26 ®ttebe 2086 stirred
at 25C for 4 h. At this time, the reaction was filtered through a plug of
celite (et WA004¥3 ate as el uent). The filtrate was concenP@BERW/OBH vacuo.
Fl ash chromatography (Merck Silica get 60, 230-400 mesh, 100% et hyl
acetate) aff

dchi or o- phen fegex%%‘j;si?gﬁc f&?‘*&fﬁ%nf‘if?f)de‘ﬂ) 851 n(edenespHonvinbeayDedi2-o

[10,25.3 Weiargpty uRD i S48 G kit ST G

2- (3, 4 D| chI éﬁ%)Menyha;htSye(ﬂzmomd- FAR-BIRVISyinfe Nalchi faz 0Ty PlagsS pdMtElDnani de

OH A sol ution of

2- (3, 4 d| chI 3ﬁ1§ﬂeﬁW§d%§lq¥ﬁydroxy- cycl opentyl)-N-thiazol -

yl - propi onam de (prepared as in Exanple 25, 162.5 ng, 0.42 mml) in

.,rret hyl ene chloride (4.2 nmL) was treated with pyridiniumchlorochromate (20
. % on ba9ILTI] mhmmazaéiﬁshm nfh, 3Q4nmib)).and Re(4rBedinaanl foiyt-pheng)vias

stlrred at 25C for 2h. At this time, the reaction vvasfllteredthrougha

pl ug of celi {96(t(*‘ié%hWQTOPé(%“’@r?aY]@XB)sCYCBJPG%WH)PTOWﬁ@Cf 3914 mgtleylnesier Epténgrated in

 peT] Epoa/ 0383 BA0R, rEARASH G SRl Ble iy s AIC R Ry

acet ate) af f (r4ed%-103m%; 8.37 mmol). The resulting reactmn mixture was heated under

di chl oro- phe@gll ) - 3- éZ oxQ-cycl opentyl)-N-thiazol - 2-yl - propi onani de (64.8
ny, 40. 19 uy fpy ghtht Abesispetepn mﬁctm 84@11®VBG4M\60¢H@ Alcands then
Cl7H16C12N2 fo d 0384. Exa

i 2- (4- Met hangﬁﬁ?rf((ﬁ)%%%hg %P)O%g% ;lg gy Ogﬁgﬁey‘WS Wf—a ﬁa‘%’%‘ th E'lth pr opi onam

ide 0 H O#feMte ntl the washings indicated the absence of product by thin layer

chromatography. The filtrate was then washed with a 10% aqueous hydrochloric
acid solution (3 x 100 mL). The organic layer was then dried over magnesium
sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck Silica
gel 60, 70-230 mesh, 1/1 hexanes/ethyl acetate) afforded 2-(4-methanesulfonyl-
phenyl)-3-[2-(tetrahydropyran-2-yloxy)-cyclopentyl}-N-thiazol-2-yl-propionamide
(377.4 mg, 38%) as a yellow oil: EI-HRMS m/e caled for CasHsoN205S; (M)
478.1596, found 478.1604.

[0180] A solution of 2-(4-methanesulfonyl-phenyl)-3-[2-(tetrahydropyran-2-yloxy)-
cyclopentyl]-N-thiazol-2-yl-propicnamide (350.8 mg, 0.73 mmol) in ethanol (7.3
.ml) was treated with pyridinium p-toluenesulfonate (18.4 mg, 0.073 mmoi). The
resulting reaction mixture was heated at 60°C for 4 h. The reaction mixture was
allowed to cool to 25°C and then concentrated in vacuo. The resulting yellow

- residue was diluted with ethyl acetate (100 mL) and then washed with a saturated
aqueous sodium chloride solution (1 x 100 mL). The organic layer was dnied over
magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography
(Merck Silica gel 60, 70-230 mesh, 1/3 hexanes/ethyl] acetate) afforded the 3-(2-
hydroxy-cyclopentyl)-2-(4-methanesulfonyl-phenyl)-N-thiazol-2-yl-propionamide
(77.0 mg, 27%) as a white solid: mp 205-206°C; EI-HRMS m/e caled for
C18H2N2048, (M1 394.1021, found 394.1018. | '




O [0183] A solution of ‘ 20 October 2006

3-(2- hydrox - %cl opentyl)-2-(4-net hanesul f onyl - phenyl ) - N

t hi azol - WBi0¥Ponam de (prepar ed as in Exanple 26, 72.4pomrrdieiR4 mmol)
in met hyI ene chloride (1.8 nL) was trfated with pyridinium chlorochronate
(20 wt.% on basic alumna, 237. 3 , 0.22 mmol). The resulting reaction
mxture was stirred at 25C for XagploA7 ch time, thin |ayer

chr omat ogr ap FISpT(Mr]El&W@GO'@he@%ﬁk(zmlmnmﬂepmpmﬂ}’l] -3-methyl-urea

3- (2-hydroxy-cycl opentyl) - 2- (4-met hanesul fonyl - phenyl ) - N-

t hi azol - 2-yl - propi onami de. The reactj/h mixture was then treated with an
addi tional anount of pyridinium ck g¢hromate (20 wt. % on basi c al um na,
237.3 ng, 0.220 nmol). The reacti owmxture was allowed to stir at 25C for
4 h and then filtered through a pa i‘bﬁlit . The pad of celite was
washed well with ethyl acetate ufl fi[: Vg’s it ngs i ndi cated the absence of
product by thin |ayer chromat ograf iltrate was then concentrated -
in vacuo. Flash chromat ograph9 ( 5t ck Sl lica gel 60, 230-400 mesh, 3/7
hexanes/ et hyl acetate) afforded Cl

2- (4- met hanesul f onyl - phenyl ) - 3- (2--0x0- cycl opentyl ) - N-t hi azol - 2-yl -

propi onam de (10.2 ny, 14% as a white solid: np 228-230C, ElI-HRVMS nife

~cal cd for [(XHH2ON20415801t M 0392. DEHE3 4fdnnido 3Reny @B Y2 138r bigpenB@P6 WO
03/ 095438{PCT;HEP03/ 03844 94 Exagﬁ;é?’e 30 B TF3A2-btrchgl96pendl)

2(R) - (3-Chl mr@pmn%3mﬁbshm@@nepméw|m -Brapplo R4, asdlmgeﬁwmnmmi)pyr azi n- 2-

I /N, OCl A f
(" chi or o a st shlplids T 3Rab) /oA et whh YOBPUtR PP AR 8o o 4,
10. 48.g, 48. ﬂt%\&laasﬁra@kuama,aw G@Q%rdalt)emeﬁlealengnnﬁﬁérém&kr}e& '

acetone (65 nL) was cooled to C. The pale yellow slurry was then treated
dr opwi se wi t% rf'inn‘éhhﬁtaihleluyme dtﬂwawtdm W&, Ao thr&ghes pinp of celfie (athyl

mai ntai ni n atyre_bel ow - 10C. The, resul ti reacti on Xture was
stirred at g e as e {) 'ﬂl ?r le was concentrated zgfz vacuo. Egish omatography

d o

(Merck Silica gel 60, 230-400 mesh, 100% ethyl acetate) afforded 1-[2-(3.,4-
dchloro-phenyl)-3-(2-oxo-cyclopentyl)-propionyl]-3-methyl-urea  (21.9  myg,
78.4%) as a white foam: mp 63-65°C; FAB-HRMS mV/e caled for CisH;3CLN,0;
(M+H)" 357.0773, found 357.0780.

Example 28
2- (3 d-Dichlero-phenyl)-3-(2-0xo-cyclopentyl)-N-thiazol-2-yl-propionamide

o

[0182] A solution of 2-(3,4-dichloro-phenyl)-3-(2-hydroxy-cyclopentyl)-N-thiazol-2-
yl-propionamide (prepared as in Example 25, 162.5 mg, 0.42 mmol) in methylene
chloride (4.2 mL) was treated with pyridinium chlorochromate (20 wt.% on basic
alumina, 545 mg, 0.50 mmol). The reaction mixture was stirred at 25°C for 2h.
At this time, the reaction was filtered through a plug of celite (ethyl acetate as-
eluent). The filtrate was concentrated in vacuo. Flash chromatography' (Merck




for 15 min and then allowed to warmto OC where it was s Oc@def20610 i n.
The reactlon m xture was re-cooled to -10C and then treated with (1R
2R) - (-)- p¥RYYEEHHedrine (11.99 g, 72.5 mml), resulting RETAPSREEher m
The reaction mxture was stlrred -1083for 10 min and then warned to 25C,

wh f h h I h
anal ysi s 1 ndviiat &t ffta oo mdh: Byrthdes B & ¥Rl S N e
was then quecﬁ@lh&d:-phehhl)we(aaﬁo-dy%pe?q@d)@mmmz dp@&{aﬁﬂde/\n da.get ﬁg_l acetate

(1 x 100 n.). The organic layer was washed with water( x40 n.) The

aqueous | ay eA0s1 bisen Bprtiamesdidame 79b8CK; EL RS onle wilehfosthyiliseb¥e@t® (2 x 50

; The co d re dried over magnesium sul fate,

f| I tered :@H[c}@ ég% 3@% 38”11%%8 . The crude material was recrystallized
from et hyI acetate (45 nL) and hexanes (80 nL) to afford

.2- (3-chl or 0- 4- et hyl sul f anyl - phenyl ) - N-[ 2( R) - hydr oxy- 1( R) - et hyl - 2(R) -
phenyl - et hyl ] - N- net hyl - acet ami de (Egnaple@® 78% as a light yellow solid: np
111. 5- 1122 4&Méthh2Sn8Bnyl-plehyD-3-(2-0xd-Oyiciogdntdl-O¥-thiago] -2 FMpr bipdvibamiide cal cd
for CL9H22CNNSO2 ( M+H) + 364. 1138, found 364.1142. [0185] A solution of
1,1,1,3,3,3-hexanethyl disilizane (14.p nL, 68.7 nmmol) in tetrahydrof Iran
(45.8 nL) cooled to -45C was trea pLth a 2. 5M sol ution of n-

butyl lithiumin hexanes (25.8 L, mol ). The resulting solution was

mn. At this time, the reaction thasolutlon of 2-(3-
chl or o- 4- net hyl sul f anyl - phenylq -

R) hm#y | (R) - net hyl - 2(R) - pheny! -
i ethyl ] - N-net hyl - acet am de (10 in tetrahydrofaran (45.86

mL). Upon conpl ete addition, the reactlon was warnmed to OC and was stirred
at 0OC for 30 mn. At this tine, the reaction was re-cooled to -45C and

t hen was [Di83jtAdsolmtibln 2f ( 2—(2+hgldxm§rhydzlopmrﬂ}}pqmmydﬂmygulfoay} -piiepsthapy r an
(prepared a 41. 22 mmp

1, 3- di met hyf @Ok%?@r%é?wgﬁ%hgewﬂw Hyﬁﬁ%ﬁlﬁp% %24(%4)%111%1) Phis tine,

the reactiop, \M&%g f { (dghi s tine, '
the reacti on ut ecft% sat Srfég%eg\g@gth?ﬁjs sodal[lj%gc}ﬁjpglﬁéd sol ution
(100 m.). Thef'/pbﬁs:eslcvﬂzmpamﬁ 3 m@g]emzz ﬁh@olaqaeﬁussumh@,s&am méxtreact ed

into ethyl acetate (3 X 5 e conbi ned organics were washed wth a

10% aqueouswm@ﬁ € faeﬁép, §%Whtqhdﬁﬂﬁﬁhlﬂalﬁi¥%i(f@§&?§ garhyuidicated 2
small amount of the 3-(2-hydroxy-cyclopentyl)-2-(4-methanesulfonyl-phenyl)-N-
thiazol-2-yl-propionamide. The reaction mixture was then treated with an
additional amount of pyridinium chlorochromate (20 wt.% on basic 'alﬁiruna
237.3 mg, 0.220 mmol). The reaction mixture was allowed to stir at 25°C for 4 h
and then filtered through a pad of celite. The pad of celite was washed well with
ethyl acetate until the washings indicated the absence of product by thin layer
chromatography.  The filirate was then concentrated in vaecwo.  Flash
chromatography (Merck Silica: gel 60, 230-400 mesh, 3/7 hexanes/ethyl acetate)
afforded 2-(4-methanesulfonyl-phenyl)-3-(2-oxo-cyclopentyl)-N-thiazol-2-yl-
propicpamide (10.2 mg, 14%) as a white solid: mp 228-230°C; EI-HRMS m/e
caled for ClgHZQN’;O:;Sz (M) 392.0865, found 392.0871.




bi carbonate solution, dried over sodiumsulfate, filteredoridbectreent rated
in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 nesh, 75/25
ethyl acePfl &¥198438nes) af f or ded PCT/EPO3/038.44

2(R) - (3-chl or o-4- et hyl sul f anyl - phenyl 3+ N- (2(R) -

hydr oxy- 1( R) - net hyl - 2( R) - phenyl - et hyl ) - N-net hyl - 3-[ 2- (t et r ahydr o- pyr an- 2-
yl oxy) - cycl opent yl ] - pr opi onani de (1%%381[&? 3600.6% as a yell ow foam El-HRVS
m e cal cd ?6%— et pebagemiiany-gegyDed 6-okeaydofasy [R-D6 pyr 4z0i-261-

A' sol ution of propionamide

2(R) - (3-chl oro-4-ni et hyl su[ fanyl - phenyl )-N-(2(R) - hydroxy-1(R) -

met hyl - 2(R) - phenyl - et hyl ) - N-net hyl - 3- Q- (t et rahydr o- pyr an- 2- yl oxy) -

cycl opentyl)-propi onam de (1.04 g, 944 mmol ) in ethanol (19.1 nL) was
treated w th pyridiniump-toluenesuttgnate (48 ng, 0.19 nmol). The
resulting solution was heated to 55C flor 2 h, At this tinme, the reaction
was concentrated in vacuo. Flash , - (Merck Silica gel 60,

230- 400 mesh, 75/25 ethyl acefate f £br ded

2(R) - (3-chl or o- 4- met hyl sul f any=Sph Nydr oxy-
cyclopent)rl)-N(2(R)-hydroxy, | (R-nmethyl-2(R)-phenyl-ethyl)-N methyl-
propi onam de (0.82 g, 93.0%9 as a white foam EI-HRMS nfe calcd for
C25H32C1NOC3S ( MtNa) +484. 1684, found 484.1674. [0187] A m xture of

2(R) - (3- chbvrsap-AniRfuby bs @- -4 PRSI A% aci :

cycl opent 3| )- % (2(R) - hyd?jo]}(lg? ifLG( R) - et %‘gfﬁﬁ%%éﬂ%ﬁégéﬁé acif (PrepRIedeasDy

pr opi onam deExanda4gl0.48 85318rhoin)ql) Midmitimgium cabetdtn@ON- gXiddd fzholBing, 23.5
20 Cctober 2006 %i/ 095438 PCT/ I%Pg)né/ 03844 96 mmol ), and powdered

mol ecul ar siaésfé’&e}f% )gy3si 500kt W118re  dheqpaleizeliops shatmy| was then Seetedas

treated Wt hg {@%@pﬂnﬁ@@&i ech 27 , /8. - . The
resulting m xtlﬁ/g was stirred Egs?%gdggbaggmﬁi gégiﬁmgﬁl‘gﬁﬁgn% liiélé
reaction washé idntperaatetbelooudi0®d@. (Fhd refulisid teacticnahiyire 3R tsated as-w®rgent ) .
The fil trat% s.concentrated in vacuo._ Flash chromatography (Merck Silica

gel 60, 230- %g?%glvﬂ B abewed 1) varge ki Qewheredhwe) stafadofog é@ min. The

2(R) - (3-chl - f anyl s, NYyho= N hyl. - 1(R) - et - 2- 0X0- 2
(R) - phenyl - g%ﬁllﬁ? g ! 5133‘5‘1’05 g{/% Ot%pdeJE yﬁ?cp%g?%ﬁgrﬁeg%&(‘%%ﬁg’ %.‘ A as a
white foam pituddiizdrihe (9T, 786" madHH2&6! MBR( M- dx ABAml 4 T8e Eaui0H
457.1489. [0188] A sol ution of o

2(R) - (13- chl &ytae s isired - Ry farplemjn podithen wprmed (d 25C, where it was

et hy! - 2- 0x Qe ALRYr e MK b i i 1 RS LB B R RAT B (2. 75 0

oz

CA
-
C

the reaction was complete. The teaction mixture was then quenched with water
(50 mL) and then exiracted with ethyl acetate (1 x 100 mL). The organic layer
was washed with water (2 x 40 mL). The aqueous layers were combined and
back-extracted with ethyl acetate (2 x 50 mL). The combined organic layers were
dried over magnesium sulfate, filtered, and concentrated in vacuo. The crude
material -was recrystailized from ethyl acetate (45 ml) and hexanes (80 mlL) to
afford 2-(3-chloro-4-methylsulfanyl-phenyl)-N-[2(R)-hydroxy-1(R)-methyl-2(R)-
phenyl-ethyl]-N-methyl-acetamide (13.75 g, 78%) as a light veliow solid: mp
111.5-112.9°C; [0]”sg0 = —97.2° (c=0.104, chloroform); FAB-HRMS mv/e caled
for C1sHz»CINSO, (M+ED* 364.1138, found 364.1142. |

[0185] A solution of 1,1,1,3,3,3-hexamethyldisilizane (14.5 ml., 68.7 mmol) in
tetrahydrofiran (45.8 mL) cooled to -45°C was treated with a 2.5M solution of #-
butyllithium in hexanes (25.8 mL, 63.2 mmol). The resulting solution was stirred




mmol) in dioxane (9.38 nL) was treated with an 18M aqueops Juteomiokori c
acid solution (9.38 nL). The reaction was then heated to 120C for 18 h. At

this tinme, WQRE¥ERCction was cool ed to 25C, diluted with wWacefrpod@Q. ) .
and extracted with a 90/10 net hyl ene #hl ori de/ met hanol solution (3 x 100

mL) . The organi dried over sodiumsulfate, filtered, and
concentrated ¥ &53%59’& % ElH Bras: greashign (wWas iretedivithees oislon @6 2-(230- 400

h, et hyl -
?gschl gr oy4 arrbg]ﬁyl sule?ﬁlgfnsg phgn r&) %I[(ZQ{)-I}QJO )Vé %é‘ﬁ?@l 2(%}’6%“%| c acid
(1.54 g, 82%hdkNamythlyl-anstamiitie (El 6 RV 4878moB)| i6 defriHydfolakll (8.8 RIOM
312. 0587, foynd 312. OSSSaé [0189] A solution of
2(R) - (3- chl or g2 FAEH fiitiony the grackipn jwas -warmsd go OYE lang eves ykiyred ptr @61 oni ¢

id (683.2 d (2.47 d
(041 m) cooril Foeots nad i il ot et edn wihobisn Borel oc.
solution (1. Mth”rIZ-(Z Iﬁd&nemﬂLdycloﬁﬁﬁylbﬁﬂC&ﬁ%dY‘@;ﬁmﬁi (ﬁrgﬁﬂecfitas G Hy Q%Pi'e h. At
0

this tine, %? actlon was treated with a saturated aqueous s

sulfite solu gih"él Fesumel) iy lshilimetayl-34 S, (rotalsdre-A¢16) watisiditGfe nl) and

th t hl ori d Th
dried over st ?}ﬁﬁsﬁ S 458 PG BT e S i e g et 08 % o1 o

2(R) - ( 3- chl 0hoA4 e ting) strbdish wa WRN wid: § 2aBrsRa %;;lﬁl:ﬂﬂg 1){&8) 'On'C
acid (724 ny, 10099 as a white foam EI-HRVE me c 1

(M+Na) + 351, #pigon (Rhands 1. Te3phase) ver gheticded6 THO 3849 FASS was

PCT/ EPO3/ 038 19 A I O pqQt assi um per manganate (101 ny,
.0.64 mml) % vavﬁegrlh%l @%‘ ‘i‘ffﬂ}) t%§ {br@;% h ¢omnbgned, prgeniss, wsre washed

2(R) - (3- chl owhh 42 Med9aRg8dbub | Y- Ia% XQ- €Y tyl ropionic -
acid (1912.5 ng, 0.58 nmmol) in rret hanol ;é138s()ﬁ{n)08 2[}cﬁe&l‘rce;l i gngv\glgnstl rred
~at 25C for 1biparbgmate solitionmdried heer saditinosulfas ﬂjtd;mﬁ ednd woﬁd@nmg@q;aol and
The filtrate was concentrated

h fil d f |
| vaouo and i LG TOHEdoRRDh BMerbite pel 6q;|2é9moodn¢s<hnaﬁfagregmy (Mer ck
o 1ica ool el Tosfiond) é%(l??@h%{l&%eél-ﬁl%{hy?su e Rt

gl aci al acetic acid) a for or o-

et hanesul { dugtosytkéR) el ZZR ppitongl e g @0 bkt BLfoM (B7 My, 43%

as an off- V\%‘? -HRVS m e cal cd for ClSH ClO H20) + 326. 0379,
" found 326. 0FFEY)-CyC Openty -pr0p10nam1de (10.6 g, 70.6%) as a yellow foam EI-HRMS

m/e caled for CapHyoCINO,LS (M+Na)" 568.2259, found 568.2262.

[0186] A solution of 2(R)-(3-cmom-z;-réethylsulfénjl-phenyl)-N;(2(R)-hydrogyJ(R)-
methyl—2(R)~pheny1-.ethy1)-N~methyl-3-[2~(tetrahydro-pyran—Z-yloxy)—
cyclopentyl]-propionamide (1.04 g, 1.91 mmol) in ethanol (19.1 mL) was treated
with pyridinium p-toluenesulfonate (48 mg, 0.19 mmol). The resulting solution
was heated to 55°C for 2 h. At this time, the reaction was concentrated in vacuo.

- Flash chromatography (Merck Silica gel 60, 230-400 mesh, 75/25 ethyl
acetate/hexanes) afforded 2(R)-(3-chloro-4-methylsulfanyl-phenyl)-3-(2-hydroxy-
cyclopentyl)-N-(2(R)-hydroxy-1(R)-methyl-2(R)-phenyl- ethyl)-N-methyl-
propionamide (0.82 g, 93.0%) as a white foam: EI-HRMS m/e caled for
CasHz2CINO;S (M+Na)" 484.1684, found 484.1674.

[0187] A  mixture of 2(R)—(3-chloro-4-methylsu1fanyl-pheny1)-3—(2-hydroxy-_
cyclopentyl)-N-(2(R)-hydroxy-1(R)-methy}-2 (R)-phenyl-ethyl)-N-methyl-
propionamide (3.63 g, 7.85 mmol), N-methylmorpholine N-oxide (2.76' g, 23.5




[01911 A solution of 2(R)-(3-chloro-4-nethanesul f onyl - phznh@tipb&-2026 0x0-

cycl opentyl)-propionic acid (125 ng, 0.36 mml) in nmethylene chloride (3.62
m.) cool MO 0P@3Hhas treated with a 2. OM sol uti on of oxalpdrahbesssde in
met hyl ene chloride (0.20 nL, 0.39 nmdb) and a few drops

Of N, N-di net hyl fQr mani de., The .reaction mxture was stirred_at. OC for 10 mn
ohd b 9BC { el A RoveRed LGStV L1-0f 8 Femetnishe ChBHiot S FHIa
solution of 2-am razi - {6 ol ) L di 0. m., 0-80
mmol) in tet %a 5@8‘%@%‘%“@% tr?é?l?mgﬁlg%muso utg%%%%%}sﬁtéfhb%eng”atg%%c for |
h. At this tmfl).thee feakinganixnes waoseeed kaLsd for 20v@iuoAt flissie, the

chromat ography (Merck _Silica gel 60, 230-400 nesh, 75/25 ethyl
acet at e/ hexa¥fa&jonafasofifergd through a pad of silica (ethy] acetate as eluent). The filtrate

2(R) - (3-chl or.0- 4- net.h sul f onyls nyl)-3-(2- - . -

c§/cl) 0|(oe nt yl )‘E’%- %‘i/nr a‘%‘“.mﬁg‘gf"y‘r"-""%?%g}agg g‘#&%ﬁ@#&’é’%@%%“l‘%@%@o’ %-’(\?\ﬁio{) e foam
El - HRVMS nl emed, CT6/2 91 ethillO bR &d/ NBQAS) ( Miordied - 33-chRid sty Q3 fBy1-20

Cct ober 2006 WO 03/ 09-5438 PCT/ EP0O3/ 03844 98 anple 31

2(R) - ( 3- Chl arbsmD-hemetndd {Bhpethyherog)2(B)-phetydtloky3-Grexmpent yl ) - N- pyr azi

n- 2-yl -propi oham OH .HY . O Cl,.[0192 | ution of
DRy - L3 eni G SRl RGO 7 el T30) 35 p ttitpcroatc, ELHIGHS /8 Rafly
cycl opent yl ) fiNEpH,a2NO-ZM'y 70078 Ndthdies{ prggpar ed as in Exanple 30, 13.5
ng, 0.03 mmol) 1 n ethanol (0.32 nL) cooled to OC was treated wi th sodi um

borohydride (1.2 ng, 0.03 mmol ). The reaction m xture was stirred at OC for

20 I n. ' tJ , I ti ' dwth t . Th

| aye ;ns nmefotélsgﬁ I@;S)é?]:lﬂlng’a . Otpl'ﬁ g@g@é‘%@g‘g"o}ﬁaﬁ%@&&lﬁggg@ﬂ%lﬁhﬁ’éﬁﬁﬁ“%ql}(‘ﬁ%(m} ac e? ate
3 x 30 ). ofalyyc) | ' ' t :

1£i I ;(er ed, ;n &igglﬁzéentnr ngg]e?ﬂ%%%%%éﬁggﬂbﬁﬂ}%%%r ap g‘%%s: %’k@%i l'ica

gel 60, 230146l diuxant (Y88 adgtvedsajeatedfwith aied8M aqueous hydrochloric acid

-

2(R) - (3-chioro-4-net hanesul f onyl - phenyl ) - 3- (2- hydroxy-cycl openty] ) - N-
pyrazi n- 2- y|89bﬁvea?§%%w§e T@f@?afﬁﬁ@}”asiél.e&%ea*éé t%)[mﬁ%vr ﬂ%gmml’_*llﬁltm n e
cal cd the reaction was cooled fo 25°C, diluted with water (100 mL), and extracted with a

00/10 methyiene chloride/methanol solution (3 x 100 ml). The organics were
dried over sodium sulfate, filtered, and concentrated in vacwo.  Flash
chromatography (Merck Silica gel 60, 230-400 mesh, ethyl acetate) afforded 2(R)-
(3-chloro-4-methylsulfanyl-phenyl)-3-(2-oxo-cyclopentyl)-propionic acid (1.54 g,

- $29%) as a yellow oil: ELHRMS m/e caled for CisHi,ClOsS (M) 312.0587, found
312.0581.

[0189] A solution of 2(R)~(3-chloro-4-methylsulfanyl-phenyl)-3-(2-oxo-cyclopentyl)-
propionic acid (683.2 mg, 2.18 mmol), formic acid (2.47 mL, 65.5 mmol), and
water (0.41.mL) cooled to 0°C was treated with a 30% aqueous hydrogen peroxide
solution (1.11 mL, 10.9 mmol). The reaction was stirred at 0°C for 1 h. At this
time, the reaction was treated with a saturated aqueous sodium sulfite-solution.
The resulting solution was poured into water (50 mL) and was then extracted mto
methylene chloride (3 x 50 mL). The organics were dried over sodium sulfate,
filtered, and concentrated in vacuo to afford 2(R)-(3-chloro-4-methanesulfiny}-

- phenyl)-3-(2-oxo-cyclopentyl)-propicnic acid (724 mg, 100%) as a white foam:
- EI-HRMS /e caled for CisH7C10,S (M+Na)* 351.0428, found 351.0433.




for Cl9H22CI N304S (MtNa) + 446 .0912, found 446. 0916, ExappOetoB& 2006

2- (3-Chl or 9- 4- net hanesul f onyl - phenyl ) - 3- ( 2- hydr oxyi m no-cycl opentyl ) - N
pyr azi n- 2- VIO EPodnami de NOH H H NYN 00\ O "NJ C [O01BGi/ERosmssairur e of
2(R) - (3-chl or o- 4- net hyl sul f anyl - pheny|9%- 3- ( 2- hydr oxy-

b AR A

met hy| nmor pholdry vabhR%ied &vith/ s olftionl & \eelg zar si eves
T Ot ey 6 lerl ity dolion! of AR TR m‘gg%flg"% siziteicbal

chl ori de (63080-q10)10mf30@m§3m¢ aeiﬂe(dQW\AStm,,, .68 mapo) piwl mmtmmnu(ms mL)

perr hut henat

The resulting mxture was stirred at
0C for | ]ééiacé@g%faéﬁt@eﬂ @2@ G fiorsl by At thisane ks rasionges diptefer ed

concentr a Eﬁqﬁ“ﬁfmviﬂé%%&"’aﬁ R R CERAE 10l ViR )y B T 550 400

mesh, 75/25 etneyitraabt at e#&t&mart&ﬁl) whs osdeboped with acetonitrile.  Flash
2(R) - (3-chl oro 4- mﬂh{xl sul f any

phenyl ) - N- metHyRaREEPIR) %{%ﬁlbﬁ%x@ﬂzéﬁa %ﬁ‘ﬂe‘iﬂﬂl -eshy | $0/30 ( meghyisne

(2:%'% OE)g nEK: Lﬂ&rﬁﬁ!ﬁr&@tﬁ% L yI 519‘313]683@3& a{(!‘,ld) afforded 2(R)-(3-chloro-4-

phenyl }- N- nﬁhﬂﬁhne&hﬁ&(%heﬁlﬁyl(i%x@&?cﬁgéﬁ)tyl}lbﬁ)iﬁﬂm@taBM' 8‘73m%249‘%RP"as
cycl opentyl) pr opi_onam del\éll 29 Eg as a white foam EI-HRMS nie
caled for CosfFadd Q fof Sustll,GIRS1QT3L.D0BY4P378, sol uti on

of 2(R)- (3- Wﬂj}@t hylsulfonyl phenyl) N-met hyl - N-(1(R) -

. met hyl - 2- oxo- -et hyl)-3-(2-oxo-cycl opentyl)-propionam de (1.29 9,

2.63 mml) in dioxane (4.43 nL) was treated with an 18M aqueous

hydrochloric acid solution f(4 43 nL). The reaction was then heated to 120C
€

for 18 h. [0AP1} Ai s S@ﬁuﬁeﬂ th reaZiRJ)-éhcmam émt@demfow@hanyl)ﬁt-(éebxm th wat er

Egox mi%)O ?nr_];j ygi%x'er %glﬁ Jé%l%rgc am% ((1929 mg, 5”3% ﬁllngi?fen r(ﬁgt ?rfe!ng ecﬁlggfig ?3“& Ol ution

_ cooled to 0°C was treated with a 2.0M solution of oxalyl chloride in methylene
chloride (0.20 L, 0.39 mmol) and a few drops of N,N-dimethylformamide. The
reaction mixture was stirred at 0°C for 10 min and at 25°C for 20 min. The
reaction mixttlre was then treated with a solution of 2-aminopyrazine (76 mg, 0.80
mmol) and pyridine (0.06 mL, 0.80 mmol) in tetrahydrofuran (1.81 mL). This
solution was stirred at 25°C for 1h. At this time, the reaction was concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 75/25 ethyl
acetate/hexanes) afforded - 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(2-0xo0-
cyclopentyl)-N-pyrazin-2-yl-propionamide (77.6 mg, 50.7%) as a white foam: EI-

- HRMS m/é calcd for C1oHoCIN304S (M") 421.0863, found 421.0868.




were dried over sodiumsulfate, filtered, and concentr at ggOcbyarnge. Fl ash
chromat ography (Merck Silica gel 60, 230-400 nesh; ethyl acetate) afforded
racem c = WO 03/095438

2- (3-chl or 0- 4- net hyl sul f onyl - phenyl ) - 3g( 2- oxo- cycl opent yl )P?olr"/g%?sg)rsl?% acid
(563.3 ngy, 62.1% as a light tan foam A solution of 2-(3-chloro-4-

met hanesul f onyl - phenyl ) - 3- ( 2- oxo- cylidamgeaBy| ) - propi onic acid (563.3 ny, 1.6
mn 1) in gRA@ECrercHtmeihdaesul®ntl-pilonyDP BHydRxPCyve eﬁﬂygaﬂ Mih-h a 2. OM
sol ution of oxalyl chloride in nmet }@Iﬁgngmfggl de (0.9 0 mmol ) and
a few drops of N, N-dinethylformam The reaction mxture was stirred at
OC for 10 mn and at 25C for 20 n1n. ghe reaction mxture was then treated
with a solution of 2-am nopyrazing 42 nmg, 3.60 nmmmol) and pyridine (0.3
m., 3.60 nmmol) in tetrahydrofuran\(8.2 nlL). This solution was stirred at
25C for 18 h. At this time, the reactifon pas concentrat ed in vacuo. The
resi due was di ssol ved in nethyl ene Pt ey 0 nL) and washed with a IN
aqueous hydrochloric acid sol uﬁ:\io X dried over sodium
sulfate, filtered, and concent & e in v%cuo N | ash chromat ogr aphy (Merck

Silica gel 60, 230-400 nesh, ‘%/55 @t hyl acet at e/ hexanes) 20 Cctober 2006
WD 03/ 095438 PCT/ EP03/ 03844 100 afforded
2- ( 3- chl or o- 4- net hanesul fonyl phenyl ) - 3- (2- oxo-cycl opentyl)-N-pyrazi n-

2-vyl | | 0 9 £ ;
>~ (3 iy orE o neaLit ongt - oG TPy S e D S0 80" ©
‘N pyr.azi n- 2- Wcid%éﬂmm%igtﬁﬂl -39 pbpitRamit réﬁi?éd)aglﬁ Eaihsli 58, (9569 M) and

met hanol (0. 69 C was treat ed wi th hydroxyl am ne hydr ochl or| de
(24.5- g, 00-8% mumel) in Fiknek 4882 omLjri coolede tavd$Chwat dcbateddeithr eddiom for 12

Vacuo. The RO PEEE B R BRuRorth Hoghgies SLBPAAED LT BT D) and
was washed waid) At tﬂlé\lnaﬂu&e@@acﬁeﬂwmﬂa@a%&i@aﬁpgﬁhﬁ? (rheYoy3fh #L. aNC. 2

saturated aqueous sodi um chl oride solution over sodium
sul fate, filsepegd. aFt aquensdayar atas axiractedionith. ctisll asdtateH(B ondd adHadhy ( Mer ck
Silica gel 60, ,230-400 . nesh, 75 25 et hyl acet at e/ hexanes) afforded
2-(3-chl oro- cpipbined. oroanics gﬁl)';q over sodium sulfate, filtered, and concentrated in

phenyl) - 3- (Zubuslr elakh Thit ey p g) (5.6 ny,
5.4% as a white wax: E%}a-- I%@E?%deé%%ﬁ%d%%%@ g%@lﬂ??&? ﬁgbé@aﬁ ?Q)
435. 0899, fcaﬁfmddeﬁS5(RDQ@20hloro—4—methanesu1fonyl-phenyl)—B (2-hydroxy-cyclopentyl)-N-
pyrazin-2-yl-propionamide (10.1 mg, 75.5%) as a white foam: EIHRMS m/e calcd
for CigHzCIN;O04S (M+Na)™ 4460912, found 446.0916. .

Example 32
2- (3-Chloro—4-methanesulfonyl—phenyl)—3 -(2-hydroxyimino~-cyclopentyl)-N-
: pyrazin-2-yl-propionamide

N-oH
H
HH
S
O

[0193] A mixture of 2(R)—(3—chloro-4—meﬂ1y15u1fauyl—pheny1)—3—(2—hydioxy—
cyclopentyl)-N-(2(R)-hydroxy-1(R)-methyl-2(R)-phenyl-ethyl)-N-methyl-
propionamide (prepared as in Example 30, 3.63 g, 7.85 mmol), N-

- methylmorpholine N-oxide (7.37 g, 15.95 mmol), and powdered molecular sieves




Exanpl e 33 20 October 2006

2- (3- Chl or o- 4- et hanesul f onyl - phenyl ) - 3- ( 2- net hoxyi m no-cycl opentyl)-N
pyrazi n- 2-¥P-08#0gigsbnamde N QO HH NN 003 ON C [0196]p#y/salswbgqn of
2- (3- chl or o- 4- net hanesul f onyl - phenyl ) -98- (2- oxo- cycl opentyl ) -

N pyrazi n- 2- I-prop| onam de (prepared as in Exanple 32, 99.5
in  pyridine(320.99 BL)methdepet AalREde (639 Ml aat 2@@ viﬁ%s tﬁf@%ggdwwﬁl

neat 60 andor o S0 Aot hefhyfRnalt (2 HHE o Bl PSRRI AR 10" 0sc

and was congsntreddegt (0T frCUB.andhe 758CUbt Bg Eéﬁ&hﬁbt@né/\/&ﬁe gezsioh wed i n
ethyl acetate (75 nL) and was washed with a I N aqueous sodi um hydr oxi de

solution (I fteed me@gle-cﬁo@ﬁdzrfooﬂwme@o} 096488 aPEiverh0 3/ e 8flrate WS nl) and

d d h I
Sod um aul t LB PE AR G Bsh SRy Wiekeio S ieh Yo 3Ra e aphy
(2 IV? g ckhI glr Luﬁ@shgeisf,@ 2302406 /AB&Hes) 7 Rfferdc@t DR)-(3eRlA-ehanAsamhyRf f or ded
C -
et hanesul fmhynylbh%mﬂhyl—kl (R reethykiorordiRypbenypetyhtF-oxyr azi n- 2- yI

Cal ed Tor costbaetiorsioimis o0e 8% el st meliibnsy

- 2-(3,4-Di Ch:ﬂéﬁlﬁig%ﬁ}éihklfﬁ éla%)gxfg%l,i y%@ﬂygﬁa@%ﬁl&b PotdiAazol - 2-yl - propi on

23 mmol )

am de A m xtur
- 2-(3, 4- d| c hlcgelopquigvptopi@a@denfididogy € yié) ape nvhile)fopnoPi-HRIMS nale cdcdret hy|

.  . ester (pr ep?‘(l;re&sﬁ?s‘sd.]ﬁ()%M_ﬁ)ﬁém'é%g; %mngsl%.%§7gm| ). N

[0194] A solution of 2(R)-(3-chloro-4-methylsulfonyl-phenyl)-N-methyl-N-(1(R)-
methyl-2-ox0-2(R)-phenyl-ethyl)-3-(2-ox0-cyclopentyl)}-propionamide  (1.29 g,
2.63 mmol) in dioxane (4.43 mL) was treated with an 18M aqueous hydrochloric
acid solution (4.43 mL). The reaction was then heated to 120°C for 18 h. At this
time, the reaction was cooled to 25°C, diluted with water (50 mL), and extracted
with a 90/10 methylene chionde/methanol solution (3 x 100 mL). The organics
were drled over sodium sulfate, filtered, and concentrated in vacuo. Flash

; chromatography (Merck Silica: gel 60, 230—400 mesh, ‘ethyl acetate) afforded
racemic  2-(3-chloro4-methylsulfonyl-phenyl)-3-(2-oxo-cyclopentyl)-propionic
acid (563.3 mg, 62:1%) as a light tan foam. A solution of 2-(3-chloro-4-
methanesulfonyl-phenyl)-3-(2-oxo-cyclopentyl)-propionic acid (563.3 mg, 1.6
mmol) in methylene chloride (16.4 mL) cooled to 0°C was treated with a 2.0M
solution of oxalyl chloride in methylene chloride (0.90 mL, 1.80 mmol) and a few
drops of N,N-dimethylformamide. The reaction mixture was stirred at 0°C for 10
min and at 25°C for 20 min. The reaction mixture was then treated with a solution
of 2—an3inopyraiine (342 mg, 3.60 mmol) and pyridine (0.3 mL, 3.60 mmol) in.
tetrahydrofiran (8.2 mL). This solution was stirred at 25°C for 18 h. At this time,
the reaction was concentrated in vacuo. The residue was dissolved in methylene
chloride (100 ml) and washed with a 1N aqueous hydrochloric acid solution (2 x
100 mL), dried over sodium sulfate, filtered, and concentrated in vacuo. Flash

- chromatography (Merck Silica gel 60, 230-400 mesh, 75/25 ethyl acetate/hexanes)




met hyl nor phol i ne N-oxide (679 ng, 5.79 rnnol), and powdepedcpkerigkar
sieves (1.29 g) in nethylene chloride (2.6 nL) at 25C was treated with

t et r apr opyWahisni4asn perr hut henate (45 ng, 0.12 mmol ). The [,ﬁ)#ﬁjﬂg m xt ure
was stirred at 25C for 2 h. At this tijge, the reaction was ere through
a pad of celite éet hyl acetate as eluent). The filtrate was concentrated

i n vacuo. FI §&grde Hr@lﬁl@rgrdaphﬂla(lmkfmlﬁnbmydh3qyox6&yclaﬁﬁrtﬂpﬁl-p’5ﬁ'sﬂh 75/ 25
hexanes/ et hy r

2- (3, 4-di chl gﬁ% ciri’gélna?[ﬂ“d% ](9%83 @%%ﬂ)?)sean‘{lﬁf)mlpr opionic acid methyl ester
(278.2 ngy, 68.5% as a clear oil: EI-HRVM5S nfe calcd for C15H16C12Q8 (M)
314. 0476, found 314.0476. [0198] A solution of

2- (3, 4-di dﬂl?ﬁ]o‘i ;‘ﬁl@éﬁg@lﬂ) o8- 2(Qi—o:bloroe@nﬂe&mﬁﬁbﬂyl@he@ylpm(Q,oachg}clopakﬁ)LI ester
(270 ny, g #}3 ri g &Qlorlde 043 n.) was treated wth
di et hyl am noS G EHRET HI?}BP Fade 6947 hg, 0-33 MﬂﬁHﬂP)PYHﬂW Oelpe) regdni xt ur e

v R R e e e e U B R

met hyl ene  chigol. 38 eng@®).x TBO rexklion ﬁﬁﬁrmn@rmmeaﬁadma@f &ﬂhﬁ%rom%. ¥QGh i m
sulfate, filtere &a and.20 October 2006 WO 03/095438 PCT/ EP03/ 03844 102
concent r at ed™Ph PEIGBCHI X&h ORledniat oY Capil Wanesakesiated: i ge¢uo60 Th230- 400

h, 75/25 di chl 3-(2, 2-
g?fsl uor o- cycﬁa%g&%%S%E&aﬁ%O?eg)ﬁ%Hﬁgﬁg&% 3:;5 ér?fb(?:lf% W hpg /% as( a
light tan diN ant!ouHﬁk#Bmmi Qlydﬂixﬁié JodiitidalEH 650l 213020 d Msaééﬁecpﬁaéeoug ound

336. 0510. [013 ‘%m xture
2- (3, 4-di chIs8 Hslﬂ§33hl(12nildq 5@@@prdaydlwplen®0}mx)ﬂ—pﬂﬁm, d‘ﬂiemd,andd net hyI

ester (265 and not hi az

sol ution of r&rrg%e%gé%gm%ﬁlé%cﬁgm Eéﬁf nl’ﬁ?é‘ﬂ (Q&ﬁr ’37‘873 @egémﬁ 60(19 rrrml )
was heated tmesh10G/I0rethyl Rcetde/mbkires) a@i%rdédh ﬁﬁﬁ&fo% s cool ed
to 25C and then concentrated in vacua. Fl ash orrat ograp y Silica

gel 60, 23@hagd- %%hydxs@mmmmt}éyﬁwyrmaqﬂ@)m;abﬁmded(s 6 mg,
2-(3,4-di chI hen :
3-(2,2-difl ub{@ §§/(ﬂ %ﬁt B ESHERMS. 8Y5)| calsdo im0 RasHaeNe©48 B-H23% as a

yel low oil: 45533@%1{{{@%@9@@ for CnH16F2C12N20S ( M+H) + 405. 0402, found
405. 0407. Exanple 3
1-[2-(3,4-D chl oro- phenyl ) - 3- (3- hydroxy-cycl opentyl ) -propi onyl]-3-net hyl -
ea . Exampie 33
2—(3-Chlor0-4-—methanesulfonyl—phenyl)—-3-(2-methoxyimino-cyclopentyl)—N—
pyrazin-2-yl-propionamide

s
Ao
H
H
H N.__N
ey
o LI T T
O’/ ] .
\ Cl

[0196] A solution of 2-(3-chloro-4-methanesulfonyl-phenyl)-3-(2-oxo-cyclopentyl)-
N-pyrazin-2-yl-propionamide (prepared as in Example 32, 99.5 mg, 0.23 mmol) in
pyridine (0.69 mL) and methanol (0.69 mL) at 25°C was treated with
methoxyamine hydrochloride (30 mg, 0.35 mmol). The reaction mixiure was
‘heated under reflux for 12 h. At this time, the reaction was cooled to 25°C and
was concentrated in vacuo. The resulting residue was dissolved in ethyl acetate

(75 mL) and was washed with a IN aqueous sodium hydroxide solution (1 x50




HOHHNN. Y ci OO0 a [0200] A solution of 3-iodonethybcryel mpent anone
(12.84 g, 57.31 mol, prepared according to J. Og. Cheat. 1981, 46,
2412- 2414) WOrP3eiHhainol (143 nl) was cooled to OC and t henpSlypmdsyassdigeat ed
wi th sodi um borohydride powder (2.38 g¢1 63.04 nmmol ). The resulting

reaction mxt e was stirred at 0C. for 40 n and then sl quenched
with water 1. seried agpequs Sofiumy G]F]é’“\%%é‘ﬂf“ﬂ% (I oty ? &4ovsTn vacuo

to renove ”Eéda?ﬁf?h lfTé'%’ﬂ{e‘?e%P &91 OGS ?86 8&?&4‘:
di et hyI et he .\ Lﬂ%de co n‘g&dﬁzoragg&m cgextr%n([:1 E’T\FA@?% ed over
magnesi um subilias gel 6(] Qﬁ@ﬁ@@l maahmﬁfmetam satehdxanyg affordel|2a@hchloro-4-

chromat ogr aphy _( Mer ck i 60, 70-230 nesh, 100% net hyI ene chl oride)
20 Cctober 2B8&nsREfeny @@5%%8 ﬁ%weémm@@ﬁc opersy RN Byraig-Z-y)-

3-i odonet hyl ;. anept I A N dol QAR ]r[IEtM me
calcd for %{Li% (g%g 15%’ 7750/ G g%‘%@%gbl% ‘QB‘%F? é;rk\Iﬁ %/fs

3-i odonet hyIcaMCfopGg;Eﬂtg;ﬂ'lN,;_Oﬁ?(MﬂrNg) 43&1@@1,%&&&4731102&1 hyl ene chloride (171
m.) was treated with 3, 4-di hydro-2Hpyran (4.7 m, 51.16 nmol) and

pyri di ni unp-tol uenesul fonate (857.1 rrg, 3.41 mmol ). The resulting reaction
m xture was stirred at 25C for 24 % % 4eactlon m xture was then washed
e

: \(I)Mr Zggnl c | Z)ig’r‘lajaﬁgk’%g'u gg?%ae& = 5‘? G QH?’&%‘S&*&I‘P#"}@?@?&(Q’HM aEf‘liﬁ‘(':ent rat ed

in vacuo. Flash chromatography (Merck Silica gel 60, 70-230 nesh, 19/1
petrol eum et her/di ethyl ether) aff
2- (3-iodonet hyl - cycl opent yl oxy) - ydropyran (7.91 g, 75% as a yellow
coil: EI-HRM5 nle caled for CL1H19% M4) 310. 0430, found 310.0433. [0202]
A solution of freshly prepared |ithiumg idiﬁisogropyl amde (23 nL of a 0.31M -
stock solution, 7.13 nmmol) cool egFty”- 7§ treated with (3, 4-dichloro-
phenyl)-acetic acid nethyl ester ) edps/in Exanple 1, 1.42 g, 6.48
mmol) in Cl
t et rahydrof uran/ 1, 3-di net hyl - 3, 4, Kl6-t et rahydro-2(1H)-pyri m di none (16. 15
m,

[0197] A mixture of 2-(3,4-dichloro-phenyl)-3-(2-hydroxy-cyclopentyl)-propionic
 acid methyl ester (prepared as in Example 25, 408.5 mg, 1.28 mmol), N-
methylmorpholine N-oxide (679 mg, 5.79 mmol), and powdered molecular sieves
(1.29 g) in methylene chlén’de (2.6 ml) at 25°C was treated with
tetrapropylammonium perrhuthenate (45 mg, 0.12 mmol). The resulting mixture
was stirred at 25°C for 2 h. At this time, the reaction was filtered through a pad of
celite (ethyl acetate as eluent). The filirate was concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 75/25 hexanes/ethyl acetate)
afforded 2-(3,4-dichloro-phenyl)-3-(2-oxo-cyclopentyl)-propionic acid methyl
ester (278.2 mg, 68.5%) as a clear oil: EL-HRMS m/e caicd for CysH;CL0s (M)
314.0476, found 314.0476.

[0198)] A solution of 2-(3,4-dichloro-phenyl)-3-(2-oxo-cyclopentyl)-propionic acid
“‘methyl ester (270 mg, 0.85 mmol) in methylene chloride (0.43 mL) was treated
with diethylaminosulfur trifluoride (0:17 miL, 1.28 mmol). The resulting mixture
was heated at 60°C for 18 h. At this time, the reaction was cooled to 25°C and
‘was diluted with water (50 mL). This solution was extracted into methylene

- chloride (3 % 30 mL). The organics were dried over sodium sulfate, filtered, and




3:1). The resulting solution was stirred at -78C for 45 ph@ciodesBiggt | on of
2- (3- iodopet hyl -cycl opentyl oxy)-tetrahydropyran (2.21 g, 7.13 mmol) in
1, 3-di et h&ﬂ"-‘“ ?ﬁ‘?%, 6-tetrahydro-2(1H)-pyri m di none (1 nlL)PomEPestiadded.
The reaction mixture was stirred at 8C for 2 h. The reaction was then

warnmed to 25 S; SL .1 ed 25C for 18 h. . The reacti 1 was
t hen quencheg Ogis/%? ﬁ%ega Igr%dﬁ\%[mg'seF%‘ga%ic O&a?%gra&lysg‘flff?gt% caaéﬁ]gg%g} ium
chloride sol uhéshn 75125 rhekanesihyd Btathd) Caffit8ed OUIBA didhIRoWaLA-{-409. M) and
extracted with nmethylene chloride (3 X 50 nL). The organi cs "were washed

with a sat ur iepregydermtil-piopinmic adid orthyé estal (278.3 g, HSHEYA0S atight tair i ed

over sodi um sul aklllerne centr i 0_vacuo,. F h

chr omat ogr ap??g/i ' Eélf{%é §}/‘f ?%%ggé@%é{ﬁgggﬁmﬁ%sggﬁgif@%@@%&‘ﬁiﬁres/ et hyl
acetate) afforded 2-(3, 4-dichloro-phenyl)-3-[3- _
(tetrahydro-pyran-2-yloxy)-cycl opentyl]-propionic acid nethyl ester (2.12
g, 81. G%Iﬂégg/laAcméﬁureobf 2-@l4-icRBo-phenyt)ad-€2)2 fdifiuofR oy GEh A piopohR) |

423.1106 found 423.1093. 20 Oct gber 06, WO 03/09, 438 PCT/ EP03/ 03844 104
[ 0203] amg me%l;f’yl ester (26% mg, 69? mmgg and 2-aminothiazole (18 mg, {.18 mmol)

2-(3, 4-Di chl of o-Bhery! of Radmdsiile LiAWdE0; e@f&ﬁa )o7, CHCIORENHYb -

propionic acid rrset hlyl est%éé(sl. S%ﬁrrg, %é)ggﬂmm r?ﬁ%%@hé?&r@%’ §%3 ny,

5.98 - mol ) imma) wad heatadrto 31 0Chpnd Situidt thes tiox] e réaotioRians) wiscodledt . %
was heated under reflux at 100C for 18 h. The reaction

11.4 ni, 7.97 | |
i turs vas DAk vl oSt ech gt Blath pmeratpbn g Sligh 59 o

elite (100%gthyl \ ' Sili
cel 60, | 790, 556 400 AR @SB heBOBNY aceltO LML ORI BT S 1 o
1-{ 2- ( 3, 4- di B2, pdifhypheoydlpeati BN thetzo BBy p@pionamide (8.3 mg, 23%) as a |

pyr an- 2-yl oxy) - cycl ogent%/zl !-propi onyl }-3-nethyl-urea (160.6 ng, 9.1% as a
whi te solid:YeHgvedl:delc: ceyfer @w&h&z%ﬁz@mwéimoemam

465. 1324, f oppdh.465. 1324. [0204] A sol ution of

1-{2- (3, 4-di chloro- phenyl )-3-[ 3-(t etrahydro- pyran-2-yl oxy) -

cycl opentyl]-propionyl}-3-nmethyl-urea (150.7 ng, 0.33 nmol) in ethanol (3.4
m.) was treated with pyridinium p-toluenesul fonate (8.54 ng, 0.03 mmol).
The reaction mxture was heated tBx®0@ef3or 18 h. At this time, the

react i on wef-(GoéMielorepkaylR3-(Baydrofj-agiopehtyappiismpPy-mékyickredi | i ca gel
60, 230-400 nesh, 80/20 nethyl ene chlori de/ net hanol ) afforded

1-[2- (3, 4-di chl oro-phenyl) - 3- (3HQ )

- [0200] A solution of 3-iodomethyl-cyclopentanone (12.84 g, 57.31 mmol, prepared
according to J. Org. Chem. 1981, 46, 2412-2414) in methanol (143 mL) was
cooled to 0°C and then slowly treated. with sodium borohydride powder (2.38 g,
63.04 mmol). The resulting reaction mixture was stirred at 0°C for 40 min and

~then slowly quenched with water (100 mL). The reaction mixture was then
concentrated, in vacuo to remove methanol. The resulting aqueous residue was
extracted with diethyl ether (3 x iOO ml). The combined organic extracts were
dried over magnesium sulfate, filtered, and concentrated in wvacuo. Flash

. chromatography (Merck Silica gel 60, 70-230 mesh, 100% methylene chloride)




hydr oxy-cycl opentyl)-propionyl ] -3-nmethyl -urea (102.2 ny, 283l BHcd White
solid: np 82-84C, FAB-HAMS me calcd for C16H20C12N2C3 (M+H) + 359. 0929,
found 359. BIBB/IEBBNPl e 36 PCT/EP03/03844
2-(3,4-Di chl oro-phenyl) - 3-(3-hydroxy- c9&l opentyl)-N-thiazol - 2-yl - propi onam

ge(st? i chl & SI‘{Sﬂén’x‘?fi?mﬁﬂ’F Oﬁ%ﬁﬂ@‘o@l&r%ﬁﬁ} )as, p gapp-tiquid: EI-HRMS

cycl opentyl ] npéegb&fur@&ﬁixémm oS3t ehundRemaKed as in Exanple 35, 1.03
g, 2.57 nmmol) in nethano 4 m) was treated with Anberlyst(r) 15 ion

.exchange resin (77 npg). The resultlng reaction mxture was stirred at 25C

heated at WSROl OFiaSIERCRYHRPSAMIA () I TdSGo0 EERNe25C, and
the  resin vegokhen Al LiSted bfapg Shemymshosoveh i i St ot

The filtrate was concentrat I'n vacubo

. (3, 4-di chhgt pymimenui D-teludndstifoanRX(§57.¢ yigd, Gpandoydal)y. Priepicailing regdtidnmet hy|
ester (807.7 ng, 99% as a yellow oil which was used w thout further
puri fi cati onmiFtpEosds sirrdet éé& for 24 h. The reaction mixture was then washed with

2- (3, 4-dichl 0 t hyl
ester (25 ng%%ug%%%%% %ug}yam not Iiﬁ%g%?f&?ébp%%.cgg&n%ﬁ%r%agﬁ a

sol ution of amgneskdimamiction eelfdte Rabhkadnahd(dortertatéd R 2uwil, MashS Mol )
was heated to 110C for 18 h. At this tine, the reaction m xture was cool ed

to 25C and ¢iematpgrapby éMlerdhrBliephed @aaoesocmsm &9 rﬁetrnw@rﬁheewqm de as

ol o, e piRRRE 21050 RSRRRG kb Beftulohy RAMER RIS PER SRS
concent r at eds ydliowasil EI-HR M m/eCAAlcAITB ngﬁg}l@)j (Vs ko430, fcﬁ)@dgﬁdi om 230- 400

mesh, 75/25 ethyl acetate/hexanes) or ded
2- (3, 4-di chl oro- phenyl ) - 3- (3- hydr oxy- cycl opentyl) N-t hi azol - 2-yl -

AL NN e R KU IR -8 Y ER
stock solution, 7.13 mmol} cooled to -78°C was treated with (3,4-dichloro-
phenyl)-acetic acid methy! ester (prepared as in Example 1, 1.42 g, 6.43 mmol) in
tetrahydrofuran/1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (16.15 mlL,

~ 3:1). The resulting solution was stirred at -78°C for 45 min. A solution of 2-(3-
iodomethyl-cycloﬁentyloxy)—tetrahy&ropyran (2.21 g, 7.13 mmol) in 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidinone (1 mlL) was then added. The reaction
mixture was stirred at -78°C for 2 h. The reaction was then warmed fo 25°C and
was stirred at 25°C for 18 h. The reaction mixture was then quenched by the
dropwise addition of a saturated aqueous ammonium chloride solution (10 mL).
This mixfure was poured into water (100 mL) and extracted with methylene
chloride (3 x 50 mL). The organics were washed with a saturated aqueous lithium
chioride solution (1 x 100 mlL), dried over sodium sulfate, filtered, and

- concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400

| mesh, 70/30 hexanes/ethyl - acetate) afforded 2-(3,4-dichloro-phenyl)-3-{3-

* (tetrahydro-pyran-2-yloxy)-cyclopentyl]-propionic acid methyl ester (2.12 g,
81.6%) as a clear oil: EI-HRMS m/e caled for CaoHz6Cl04 (M+NEI.)+ 423.1106
found 423.1093.




Exanpl e 37 20 October 2006
3-(3-Hydroxy-cycl opentyl) - 2-(4- met hanesul f onyl - phenyl ) - N-t hi azol - 2-yl -

propi onam B&® 03405HE8 OS 0 N "NYC [0207] A solution of diisopeepybsssghe (810
gL, 5.78 mml) in dry tetrahydrofuran10§4.5 nlL) and

1, 3-di met hy| - , B, 6-tetrahydro-2(1H)-pyrimdingne (1.5 nL) cooled to -78C
was treat eﬁ:’d&%l ﬁ'éﬂngﬁ%%'lp o -o1-(trplindye-pyeepiZoderp-coelepenidl-( 23 L, 5.78

mol ). The r ] i td d - 1

roated w th 1aobsh it Sk 485 (LA0LET 08 e il (ARG SPS. 1)
ester (prepanmdlam 4 soli@npt mafnesiund Gndho:4dSzh AiaManoll (7.406:4.94, dtl rdagmy gIr of ur an
(4.5 nm) and _ 1, 3-dinet hgl -3,4,5, 6-tetrahéodro-2 1H) - pyrim di none (1.5 nl).
The resulti ng-Sbmmalbpar %%m%@@ﬁ@éﬁ & foots BpoBrcosedion mighe w8kt i on
mxture vas ahdPWtebRa@h!d Ao R Aildred dloBP o' HER JrRLS UL Balfh ¥t UT €
2- (3-i odonet higbtateysd efpenty.yFlasty phrbeiatyhk OpNéeR Silidr 5250 3385100 méskanp! e
35, 1.94 g, 6.26 mml) i ?1 a small anount 578(}Mdr.y 1t etgéellh arop ran.@'?ﬁe
reaction m xt50f3® hexenes(athd aeetate) aff@ded éf{zﬂiﬁ,wlamhﬂﬂﬁﬁ-}[&&@mbiﬂIDo war m

to 25C, where_ it stirred far 3 d. e reaction mxture uenched
wth vt er (S8R Sindhibhall SRS bl o (B e, 819 H
tetrahydrof ykdaite sOl@: 26 8P435°C;EBA BUSRWES ni@réaﬁﬂrfoﬁ'dlz&ﬂ%@bNZDQ etey* (100
m.) and then extracted with ethyl acetate (3 x 100 nlL). The conbi hed
organi ¢ extr 46%.4324doenditGsed2éver nmagnesi um sul fate, filtered, and
concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 70-230
mesh, 7/ 3 hexanes/ethyl acetate) afforded the

2-(4-neth I : ' P -

el opent JrTod A oo - On -l S BYA AR ROt giiiyran 2osloy-
FAB-. HRI\/E. m ?da%?gé}mpmzwanw ﬁaﬂﬁyi)l-lhifdﬂdlga% Zﬂ,@@ﬁ? ﬂnmul)fl? éfhia?dl&ﬁ.ﬂl.m[rj))zgS]

2- A t hi azol e . .mo an - (4- net hanesul f onyl - phen - 3-

[ 3- Ent 2? r ahydWBﬁfFC&Ff’ﬁZg‘gthoRW‘i@Wl Bpeleyssplippay At cmge M%éﬂpﬂa)- eﬁhﬁ‘er (1.06

g,  2.58 MOl MG fnik flfAWEL NMLE 18 RO YbE 98 1F ATRARSHIN HEBLARhARad 1

met hanol

concentrated i vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh,
80/20 methylene chloride/methanol) affordéed 1-[2-(3,4-dichloro-phenyl)-3-(3-
hydroxy-cyclopentyl)-propionyl]-3-methyl-urea (102.2 mg, 83.7%) as a white
solid: mp 82-84°C; FAB-HRMS m/e caled for CisHa0CLN;Os (M+H)" 359.0929,

found 359.0936.
Example 36
. 2-(3,4-Dichloro-phenyl)-3-(3-hydroxy-cyclopentyl)-N-thiazol-2-yl-propionamide
HOQ
H
HH
N.__.S
T
al O N -

Cl

- [6205] A solution of 2—(3,4-dichloro—phenyl)—3—[3-(tetrailydro-pyran—.’).-yloxy)-
| cyclopentyl]-propionic acid methyl ester (prepared as in Example 35, 1.03 g, 2.57
mmol) in methanol (6.4 mL) was treated with Amberlyst® 15 ion exchange resin

_ (77 mg). The resulting reaction mixture was stirred at 25°C for 16 h and then was




(7.4 wt.% 14.76 nL, 10.32 mol ). The reaction m xture wagJdcldBBr 2006
concentrated in vacuo to approxi mately one-half the volune of nethanol.
The resul tWOg3/0PREEti on m xture was heated under refl ux forcB2dprdsossine
reaction mxture was allowed to cool 1#® 25C and then filtered through a

pad of celite. Thgréf ad of celite was washed well wth ethél acetate unti |
t he washi ngs be#ed dtel Tohb badereastion migiusvas alifadip sopldg ¢f °C, and the

chr oret 09t apls, 10 oldl £HALE o ASH MBRNRILLHR B SALULA AL ARROUS

sodi um chl ori over rmagnesi um su and

concentrat edvial Va@datratbd ash 1ebio it agfoad hy (1, WelicHorSighesd)-9€3-hpdoxy-230- 400
mesh, 1/ 2 hexanes/ et hyI acetate) afforded 2- 7F\jmmet hanesul f onyl - phenyl ) -
3-[ 3- (t et r ahyiensprdhpepipnisg9id eaeiind raist (307- Nmghi99%d as 2 yatlopr @b wdisani de

(494 ng, 40 as a eII w..f oam. 68 70C (foamto gel); FAB-HRVSE nife
calcd for s BBttt Tt PUBGROR 4 ound 479, 1666, [0209] A sol ution
of 2-(4-nethanesul fonyl - phenyl) 3- [3 (tetrahydropyran-2-yl oxy) -

cycl opentyl] N-t hi azol - 2-yl - propi onam de (450 ng, 0.94 mmol) in ethanol
(9.4 nl) [0286]tA em@rw ofh Zo(d;4-dichlaresppsmyd)- hé?v‘résﬂlﬂomqml@mw@ -prgpiogic094

Taact on m X P B CHEdra Pa GoRRAD P T Rl el e (R s

allowed to co@bfith 35&51%1{531&'?%{&1&%&?&5&&%&%1 '(7‘4‘6@0’){!00.25' he., bq?a%fnbl)g yel I ow
residue was diluted wth ethyl acetate (100 ni) and then washed with a

sat urat ed awasaheﬂecktoﬁlw‘chﬁmt dBlIdeAMihs:tmmtheTfeacmngmmturelwe:mOiﬂdstOdr| ed

over magnesi | ter ted _in.yacu

chr omat ograp#‘lr'{/p (qggrtg g‘t‘i’rF‘i @%az@? %&?@Fpe@%ﬂ eoasf“fmﬂeii‘ﬁes/ ethyl
‘acetate) aff r

vl opent y1 ) TR r %ﬁéﬁﬂ“?%&%‘fé‘qplﬁgﬁsy PRI 2L S The onmies 1o (310
ng, 86% aswerevdricdeoepaodiumpsidiiel ZﬂtereEiABad%M goheentatsddinh arudCl FHRRN204 S2

(M+H) + 395. 1099, found 395.1091. Exanpl e

2( R) ( 3- Chl ofhsomatpgtaRky M arck e geh 8hyi 30 @O(chyaﬁewme@%@h@wsm pyr azi

n- 2-yl-propj@nay de  Hoh Hichioro-phenyl)-3-(3-hydroxy-cyclopentyl)-N-thiazol-2-yl-
propionamide (16.4 mg, 54%) as light tan oil: EI-HRMS m/e caled for
Cy7H1sCLN; 0,8 (M+H)" 385.0537, found 385.0542.

Example 37
3- (B-Hydroxy-cyclopentyl)—Z-(4—methanesulfonyl-phenyl)—N—thlazol-Z-yl—
propionamide

HO

HN_ s
Q\S O WI‘\il/\./>

[0207] A solution of diisopropylamine (810 pL, 5.78 mmol) in dry tetrahydrofuran
(4.5 mL) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (1.5 mL)
cooled to -78°C was treated with a 2.5M solution of n-butyllithium in hexanes (2.3
ml., 5.78 mmol). The reaction mixture was stirred at -78°C for 30 min and then
treated with a solution of (4-methanesulfonyl-phenyl)-acetic acid methyl ester
(prepared as in Example 8, 1.10 g, 4.82 mmol) in dry tetrahydrofuran (4.5 ml.) and
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (1.5 . mL). The resulting




N OSON C [0210] A solution of 1,1,1, 3, 3, 3- hexanet hyd dicebbazmmae (3. 75
m, 17.24 mmol) in freshly distilled tetrahydrofuran (50 nL) was treated

slowy w t Waoeassdgsol ution of n-butyllithiumin hexanes eérRpiinzedb- 1
nmmol) at -45C. The resulting reaction ipsol ution was stirred at -40C for 45

mn and then treated slowy with a solution of
2-(3-chl oro- 46&@%%@!1‘43 aiay klgyweshipl sjix 847 810Rfor Hylnl pmkiped the reaction mixture

50 2.5 9, 6 00 AGS wC Alhan R e R e ero Ry Y BRI, ol | ow
sol ution was (@’@%ﬁrbd\%@ i Btady TE& 35,8801 1 O Y@ SnAlloned §n9all‘"@ﬁlgﬁrftooio wher e

it was stirred Tor 30 mn. reaction sol uti'on was cooled to -50C and
treated wt htBIr,aQY@DﬁEﬁlhyIﬂ@ 1828108 -mixbre sty dtiea (a1 I—ﬁ&"ﬁyﬁor 9 aimané tifem i)

foll db f |
20( 30\|A§dorr)ét t W 2 f@ﬁ%)‘ﬁ%ﬁ H%aws@?%? (ipﬂésa?ﬂéamagmmﬁre @éarrm e
35, 3.2 g, 1Qu§1<:ﬂsﬂ lazlth Nyhigh r(@by]%ﬁé? %laqaﬁleﬁlgoﬁge)mat@ﬁ taly dﬁchg t%dgff]rﬁé the

reaction sol dtion was war nmed ' ere it was stirre and t hen
war nred t o 25@trabjrgpfirin. Bhsagictuseddiowasfirtetdibitanaith Fater (Ibenk)eagdt i on
sol ution 20 tobfar 2806. \ég 03/ 09- 5438 PCT/ EPQ3/ 03844 108 was dil uted
with et hyl eEnERIaeted &vith gyl aoeiate (f ORI tThe sombingd freamc %Z‘%Hfé@

sodi um chl or {dg, %&B&&“P%T%%Qm@réulfﬂ‘%?e&&?% %o%éé’ﬂ tra¥B0i SRR %h dried
over magnesium sulfate, tered, and conceén n vacuo. Ias

chr onmat ogr aptiyofnMepriph$ (Maek $alicabgel 60078330nmssh, 74D heMesthyll acetate)

acet at e/ hexanes) afforded 2 R) - r{béﬂchl or o- 4- et hyI sul f anyl - phenyl )-N-(2(R) -
hydr oxy- 1( R) 3tfatled/| - oyl fynylepheny-B=[3-(fegahydsenvaaiy iy loXpl r an- 2-

e R g 0 R Al B
met hyl -2(R) mweéﬂadfmr@zmow (M+H$41uelt8mahM@4pynm 2-yl oxy) -

cycl opentyl]-propionamde (0.96 g, 1.758 mml) in dioxane (20 nL) was
treated wth a 9N aqueous sulfuric acid solution (1.5 rrL) The resulting

;g?ﬁt : '82 i@ﬂgi E?%W&gf(ggb lﬁlnng?%rSSr I%Inlolbxa;l(? r2-(11-5mg]thanlesu ony. -}r)}? nyf)—lf'}qSk a
met hyl sul f angldehgidiopyin(0241Rky) s elopsity 1} HRpi S%E hidia 2hBhyPbeny (r.66 hy!) - N

2.58 mmol) were treated with a solution of magnesium methoxide in methanol

(7.4 wt.%, 14.76 mL, 10.32 mmoel). The reaction mixture was then concentrated
_in vacuo to approximately one-half the volume of methanol. The resulting
- ‘reaction mixture was heated under reflux for 24 h. The reaction mikture was

allowed to cool to 25°C and then filtered through a pad of celite. The pad of celite

was washed well with ethyl acetate until the washings indicated the absence of

product by thin layer chromatography. The filtrate was then washed v;/ith a

saturated aqueous sodium chloride solution, dried over magnesium sulfate,

filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60,

230-400 mesh, 1/2 hexanes/ethyl acetate) afforded 2-(4-methanesulfonyl-phenyl)-

3-[3-(tetrahydropyran-2-yloxy)-cyclopentyl]-N-thiazol-2-yl-propionamide (494

mg, 40%) as a yellow foam: mp 68-70°C (foam to gel); FAB-HRMS mv/e caled for
 CysHagN05S, (MHH)” 479.1674, found 479.1666.

[0209] A solution of 2-(4-methanesulfonyl-phenyl)-3-[3-(tetrahydropyran-2-yloxy)-
cyclopentyl]-N-thiazol-2-yl-propionamide (450 mg, 0.94 mmol) in ethanol (9.4
- mL) was treated with pyridinium p-toluenesulfonate (24 mg, 0.094 m}:ﬁol). The




met hyl - 3-[ 3- (t et rahydr o- pyran- 2-yl oxy) - cycl opent yl | - pr oppoorfgbde2dodsg, 1. 83
nml ) in dioxane (20 nL) and a 9N aqueous sulfuric acid solution (1.5 nm)
was heat evoin®@sssgef lux for 7 h. The two reactions were cg }5:@&9033@ | ut ed
with nethylene chloride (100 nL), andgpashed with a saturated aqueous
sodium chloride solution (100 nmL). The organic |ayer was separated, dried
over rragnesi weulng featteon hidtvreresk haated 4t GOTC ot 4 At dtheireactian unxtuFd wah

chr omat ograp% éa/brck Si I| Ga, gel 60, 70-230 nesh, 8-10% nethanol / nmet hyl ene
chlori de) aff logigg) to cool to 2 C and then' concentrated i vacuo. The resulting yellow

2(R) - (3-chl t

210 (3,50 rgirpidual (b gieak o R RYE gheablansop oni
2(R) - ( 3- chl oragndouwbddiiytrseH]drédey solpii@ny The Srohdicl iy ¥ -dried over magnesium

cycl opentyl) - propi oni ¢ acid (350 1.11 mml) in formc acid (35 nL) was

treated w th sEiaeokligehsod Cﬁ’;’»‘ lﬁé’ﬂéﬁa dElagleIH@méwg@hﬁﬂMewl@%hﬁ#m| ) at
25C. The m xt fgﬂ %%ﬁ@%ﬂe&ﬁq \f\@?/fhexg.u sieth ace%a? or m 63 (%f}iydll_s%gvent was

evapor at ed i vadua e res’u i'ng reaiaue wad-42es ed Wit ne to

renove wat ercyallpbntyh}iﬂ-(%@N@i@@tﬂﬂit@ﬂpﬂéﬂyl)~NLtﬁia£HIJIE§1tbfb}§1@ﬁéﬁiﬂh ¢814 Mgl enove
formc acid to afford crude

2(R) - ( 3- chl or%§%a-atet White Jeamomp 6DRBH FAB-HRMBonfpy tadsd) for CisHnN204S;

cycl opentyl) - i o C} 103%9 as an off-white solid. 20

Cct ober 2006 %%%3@%%%&%}'03844 109 [0213] A solution of

2(R) - (3-chl or 0- 4- et hanesul f onyl - phenyl ) - 3- (3-f or nyl oxy-

cycl opentyl)-propionic acid (380 ng, 1.01 mml) in toluene (10 nL) at OC
was treated with N, N-di nethyl f or ndisiagepl¢ 88008 ni) followed by a 2. OM

'sol uti on dZ(R)q3«Ihbrochinethaesifongtphngl)S-@halrosp-cf dofntyl))N-pFheds-eact i on-
mxture was allowed to stir at $§-peépigRaiide and at 25C for 1.5 h. It
appeared that a thick oil in the bottom of the reaction flask never

sol ubi | i zed. Additional methylengqchloride (10 nL) was added at 25C

foll owed by NN-dinethyl formam de (8,002 nlL) and oxalyl chloride (0.3 nli).
The reaction mxture was stirred af 256 for an additional 45 mn and then
' - dissolved in dry tetrahydrofuran (5
m.) and cooled to OC. This cold soluti®n s then treated with a solution
of 2-am nopyrazine (142 ng, 1.5 nv ' p% ﬂne(o 121 m, 1.5 mmol) in
dry tetrahydrofirran (5 mL) vi& nuI@ e-resulting reaction mxture

was stirred at OCfor 1nh andor’ﬁ@n di | uted wi ¥h nethyl ene chl oride (100
Cl

[0210] A solution of 1,1,1,3,3,3-hexamethyldisilazane (3.75 mlL, 17.24 mmol) in
freshly disﬁﬂed tetrahydrofuran (50 ml) was treated ;slowlsr with a 2.3M solution
of n-butyllithium in hexanes (7.0 mI, 16.1 mmol) at -45°C. The resulting reaction
solution was stirred at -40°C for 45 min and then treated slowly with a solution: of
2-(3-chloro-4-methylsulfanyl-pheny))-N-[2(R)-hydroxy-1(R)-methyl-2(R)-phenyl-
ethyl]-N-methyl-acetamide (prepared as in Example 30, 2.5 g, 6.87 mmol) in
tetrahydrofuran (10 ml) via a cannula. A yellow solution was obtained, and the
reaction was allowed to warm to 0°C, where it was stirred for 30 min. This
reaction solution was cooled to -50°C and treated with 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinope (5 mL) followed by the dropwise addition of a
solution of 2-(3-iodomethyl-cyclopentyloxy)-tetrahydropyran (prepared as in
Example 35, 3.2 g, 10.3 mmol) in tetrahydrofuran (10 mL). After the addition,
the reaction solution was warmed to 0°C, where it was stirred for 2 h, and then

warmed to 25°C, where it was stirred for an additional 2 h. The reaction solﬁtion




m.). The organic | ayer was successively washed with a 1Maguepues gkt ri c
acid solution (2 x 100 nL), a saturated sodi um bi carbonate solution (I X

100 ni), awmd oxossasurated sodi um chloride solution (1 x 10Q, C[HE)PM‘?;?'E
organi cs were dried over nmagnesiumsujggate, filtered, and conce HEPEted in

vacuo to afford formc acid 3-

[ 2(R) - ( 3- chl ovas- diluted hﬁﬂgmﬁtﬁ;ﬁmel elibgdy (1 0@ mIDy aid iwasHedy Wathr Hapmydigd et hyl | -
cycl opentyl ester (375 ny,, 829 as an off-white solid [0214] To a sol ution
of formic aci2guepyp ?(Df!éjm“( Smeﬁﬁ%%]ﬂﬁo%i%ﬁ&am%Wcﬁm@ﬁwr)W@ separated,

(pyrazin-2-y| ap banmy opent vl t 0.83

nmet hanol (50 ? @{;@0@ %és ub %Ifcj a?# aﬁm?r[DIE]el)ﬁa aglgs%?%&%I% %\glﬁl v‘f‘ffilg res t| ng
reaction sol ghioamtowsptst i (MedkatSifé f gel 150,m m-23be sahyvenp.coss Lgyoved in
vacuo. Flash chromatography (Merck Silica eI 60, 70-230 mesh, 1-5%

|
‘met hanol / met BSAtErBcEReEDy | dEforded or YBa-(3(ch) OIQ S-mﬁhfiﬁ‘dfmlyhﬂdﬂal}é‘é(ﬁ@bﬂyl

ggeg%) gs(gn %rg?‘}?mKR f%lcégoﬁof@)y% gﬁ%@gﬁ‘%ﬁggﬂ\ﬁ% m g éT/ EP03} 03844
110 Exanpl e $Rxy)-cyclo >?entys]—propmnarmde (3.4 g, 90.7%) as a white sohd

2- (3, 4-Dichl oro-phenyl 3- met hoxy- cycI opentyl)-N-thiazol - 2-y| - pr opi onam
de OHHH N C1L ON! C [0215] Asolutlon of

estor ( pr SO SRR o Ja MO G s SRS MR it F BB P o
(320.6 mg, 1m%ﬁ1y1112@1)%Lpheﬁj/ll-éfﬁﬂg-l\ﬁﬁléﬁfyi-QQBQﬁﬁﬁ@cﬁo-%}é}; 203, B%y)- 0. 67 mmol ), and

| odonet hane (72 In acetonitrile was stirred at 25C
for 48 h. Th‘é’cil(@@uﬁ]rmgplpmﬁﬂdﬁ%@;ﬂdﬁé mme)tihehodmpat( 2@ mlindess treefedux f or

he cel i Lo PRI SRCNR A el oispfhonic) b o BRosiHes FPioRge bt
concent r at edwhdho4duRder #e88R fo:Ct R R AR Musik Medohltion! df'z@ @eéhlcﬁgut 230- 400
mesh, 10% et hyl acet at e/ hexanes)
methylsulfanyl-phenyl)-N-(2(R)-hydroxy-1(R)-methyl-2(R)-phenyl-ethyl)-N-
methyl-3-[3-(tetrahydro-pyran-2-yloxy)-cyclopentyl]-propionamide  (1g, 1.83
mmol} in dioxane (20 mL) and a 9N aqueous sulfaric acid solation (1.5 mL) was
heated under reflux for 7 h. The two reactions were combined, diluted with
~methylene chloride (100 mL), and washed with a saturated aqueous sodium
chloride solution (100 ml). The organic layer was separated, dried over
magnesium sulfate, filtered, and concentrated in vacwo. Flash chromatography
(Merck Silica gel 60, 70-230 mesh, 8-10% methanol/methylene chloride) afforded
- 2{R)-(3-chloro-4-methylsulfanyl-phenyl)-3-(3-hydroxy-cyclopentyl)-propionic
acid (496 mg 43.9%) as an off-white foam.

- [0212] A solution  of . 2(R)-(3-chloro-4-methylsulfanyl-phenyl)-3-(3-hydroxy-
cyclopentyl)-propionic acid (350 mg, 1.11 mmol) in formic acid (35 ml) was
treated with a 30% aqueous hydrogen peroxide solution (1 mL, 7.89 mmol) at
'25°C. The mixture was then allowed to stir at 25°C overnight. The solvent was
‘evaporated in vacuo. The resulting residue was azeotroped with toluene to remove
water and then co-evaporated with N, N-dimethylformamide to remove formic acid
to afford crude 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-formyloxy-
cyclopentyl)-propionic acid (430 mg, 103%) as an off-white solid.




af forded 2-(3, 4-dichl oro-phenyl)-3-(3-nmet hoxy-cycl opent yb} oRfdB 2otigC aci d
nmet hyl ester (68.8 ng, 34% as a yellow oil which was used w thout further

purificati oo ogdd2is8]
2- (3, 4-Di chl or o- phenyl ) - 3- ( 3- net hoxy- gyl opent yl ) - pr opi oni gcgg%z/on%yh I

ester (118.3 ng, 0.36 mmol) and 2-am not hi azole (35.8 ng, 0.36 nmmol) were
treated with a solution of rragnesium net hoxi de in nmethanol (7.4 wt.% 2.6

m., 1.79 Th resu ion mxture_was thep _heated under
ref | ux forﬂi‘gg%]hA OHe Qgﬁ) r@f & F%ﬂ%@ﬁﬁeﬁ‘gﬁ%@%@n@ﬁér&%@ﬁ@xﬁnd t hen
filtered threg t S, yl
acetate, and ﬁgpe??}q%apg%ﬁ?ggce ;A?g%g%%ﬁ%?gﬁ%ﬁwzp%ﬁ é??%%att%ography

(Merck Sili ctregfed wah, N 230GmbG 1 foreahide{0%08thl) fallowtedbe/aedahed)tioaf sfor ded
the 2-(3,4-dic

met hoxy- E:ycl é’bag%ﬁfrﬁlﬁf’gaﬁe%%?édg‘% Fhlopde {PdRamlde The seashon TOiKMER Waswhi t e

| ass: ES : ) und
299. 0700.( 22)§ﬂc>cto é’;&’g%%%%ﬁ@g‘/‘%@d %%% %ﬁg?} B(gggffm%ﬁ%laqgiﬁbk e"%0
Acetic acid Br fi ba;to‘knobfcﬁiecnemetmeﬂyék) n@ve(rtshﬂﬁﬁli)iedZ Wdaarohamﬂa)ﬁ@bhyll
cycl opentyl ester ON C [0217] A sol utlon of

2-(3, 4-di ch|@#60%ﬂ1@fqyplfl ﬁfﬂ% 8‘14?9@# 8§yC é@l&wﬁémw&dm:th@z@am@s(

_ 8 d t
Sonyar de. ( 75t 2EEERA B (03 e e"fe%%m&%&g%%@ﬁeﬁﬁfeﬁeaa%%a Aae (T

M) was stiadd@tibnal 42 ofin fagd ti2 dtmc&imaterdem%kwgme@@sﬁd@ﬂvd@ ditsalv@das

concentrated_ in vacuq. Since_the reaction did not go to conpletion, the

residue was $EieHadydofizan (ﬁ WLMJM ﬁq)(ﬂéd to10°g. rle)'S coldi selwiéen Wa%ﬂﬂhyéﬂea’fdé (1.4
gacgﬁoﬁdfmm)}t?ur 3%\9\%&&%%2 r r %?"lle (l\%/lgcrﬁé’ogﬁ 86/ p9ridine fo. 121 H
- 1.5 mmol) in dry tetrahydroﬁlran (5 mL) via a cannula. The resulting reaction
mixture was stired at 0°C for 1 h and then diluted with methylene chloride (100
‘mlL). The organic layer was successively washed with 2 1M aqueous citric acid
solution (2 x 100 mlL), a saturated sodium bicarbonate solution (1 x 100 miL.), and
a saturated sodium chloride solution (1 x 100 mL). The organics were dried over
‘muagnesium sulfate, filtered, and concentrated in vacuo to afford formic acid 3-
[2(R)-(3-chloro-4-methanesulfonyl-phenyl)-2-(pyrazin-2-ylcarbamoyl)-ethyl]-
cyclopentyl ester (375 mg, 82%) as an off-white solid. -

[0214] To a solution of formic acid 3-[2(R)-(3~chloro-4-methanesulfonyl-phenyl)-2-
(pyrazin-2-ylcarbamoyl)-ethyl}-cyclopentyl ester (375 mg, 0.83 mmol) in
methanol (50 mL) at 0°C was bubbled ammonia gas for 15 min. The resulting
reaction solution was stirred at 0°C for 15 min. The solvent was removed in
vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 1-5%
methanol/methylene  chloride)  afforded 2(R)~(3-chloro-4-methanesulfonyl-
phenyl);3-(3 -hydroxy-cyclopentyl)-N-pyrazin-2-yl-propionamide (260 mg, 62.5%)

- as an off-white solid.




then diluted with ethyl acetate (50 nL)_ The organi c | ay2d OQsebermmbed with
a N aqueous hydrochloric acid solution (3 x 50 nL), water (50 nL), and a
sat ur at ed wamesaessssodi um chl oride solution (50 ni), dri ed ¥&rpoﬁ 9

sul fate, filtered, and concentrated ifjovacua Fl ash chr omaf ograp {g'kwbrck
Silica gel 60, 230-400 nmesh, 35% et hyl acetate/hexanes) afforded acetic
acid 3-[2-(3,4-dichloro-phenyl)- Example39

2- (t hi azol 243y RighlvaoiphlenrylpBhihethoslyapaopyttyhI-ehiat A0 -J-pbpidBHidas a
“white solid: np 49-52C, (ES)+-HRMS nie cal cd for 019H20012N2CBS ( MHH) +

427. 0645 found 427.0648. Exanple 4} 2-(3, 4-Di chl oro-phenyl)-3;
-propionamde FHHH NN C OC 20

&clopentyl)-propionic aci d met hyl

0.56 mml) in nethylene chloride

tT;Strlquorlde (0.11 nm, 0.85 .
for 18 h. At this tinme, the

2- (3, 4-dichl oro-phenyl)-3-(3-hydr6
ester (prepared as in Exanple 36,
(0.28 nL) was treated with diethy
mol ). The resulting m xture was

reaction was diluted with watep-1{* ).O ThNs?sol ution was extracted with
nmet hyl ene chloride (3 x 30 ni). @ organics were dried over sodium

sul fat e, filtered and concentrated in vacuo Fl ash chr omat ogr aphy ( Merck

2 (3. 4- o RIS & SRBiGR) oF 2334 eRe ey b %@%ﬁ%@%ﬁ?ﬁﬁ& ny!
ester (71.2 ja m%ﬁxy?()&teﬁ?{pl%géfegrﬁs WE ek Q108 - %@pr 0%3 &% P‘m&le) sﬂ)ver

- 2-(3,4- di chl or o- phényl) | uor o- cyclopent’y iont ¢ acrd™ et hyl
ester (70 ngart@ndd (3306 )ngaﬂ]dﬁzﬂmﬁ)nmﬁﬁmlﬂﬁoﬁﬁﬁmﬁe (181.0Gn2,%0.6MBImol), N a

oo R ERTTAY B L8 e et el o et S 4 oo
to for 48 h. The resulting reaction mixture was then heated under reflux for 24 h. -
The reaction mixture was then filtered through a pad of celite, and the celite pad
was washed well with ethyl acetate. The filtrate was concentrated iz vacuwo. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 10% ethy} acetate/hexanes)
afforded  2~(3,4-dichloro-phenyl)-3-(3-methoxy-cyclopentyl)-propionic ~ acid
methyl ester (68.8 mg, 34%) as a yellow oil which was used without firther

purification.

[0216} 2-(3,4-Dichloro-phenyl)-3-(3-methoxy-cyclopentyl)-propionic  acid methyl
ester (118.3 mg, 0.36 mmoi) and 2-aminothiazole (35.8 mg, 0.36 mmol) were
treated with a solution of magnesium methoxide in methanol (7.4 wt.%, 2.6 mL,
1.79 mmol). The resulting reaction mixture was then heated under reflux for 30 b
The reaction mixture was allowed to cool to 25°C and then filtered through celite.
The celite was thoroughly washed with ethyl acetate, and the filtrate was

~concentrated in vacuo. Flash chromatography (Merck Silica gel 60, 230-400
 mesh, 40% ethyl acetate/hexanes) afforded the 2-(3,4-dichioro-phenyl)-3-(3-

methoxy-cyclopenty!)-N-thiazol-2-yl-propionamide (9.6 mg, 7%) as a white glass:

(BS)"-HRMS nv/e caled for CgHz0C1:N;0,8 (VHH)* 399.0696, found 399.0700.




25C and then concentrated in vacuo. Flash chromat ography 26 WMerdbkr Bigki ca gel
60, 230-400 nesh, 70/ 30 hexanes/ethyl acetate) afforded

2- (3, 4- di cWoommepisenyl ) - 3- ( 3-

fluoro-cycl opentyl)-N-thiazol -2-yl-prqpj onam de (2.3 ng, Pg%Eposmssu i ght
yel | ow 387. 0496, found 387.0499. oil: EI-HRMS nmfe calcd for Cl 7H 7C 2N20CS

WV Exanpl e 42 Example 40
1-[2- (3, 4- Di chAme‘rqtlné33{25(3,3—:1iaﬂom9phgtqﬂpp¢ﬂﬁado)-zgﬂmb@myyﬂ) ~trymet hyl - ur ea
OHHHH V1 ONO N G C fReffthtf sRkution of

1-[2-(3, 4-di chl oro- phenyl ) - 3- (3- hydr oxy-cycl opentyl) -
propionyl ] -3-nmethyl -urea (preparedpas in Exanple 35, 60.5 ng, 0.17 mmol) in
nmet hyl ene chloride (1.68 nm.) was t ted with pyridiniumchlorochromate (20
20 Cctober 2006 WD 03/095438 PCT/dEP03/03844 113 wt. % on basic al um na,
218 ng, 0.20 mmol ). The reaction Xture was stirred at 25C for 4 h. At
this time, the reaction was filter Hrough a plug of celite (ethyl
acetate as eluent). The filtrate oncentrated in vacuo. Flash

chromat ography (Merck Silica gel 2 0{@00 mesh, 90/10 met hyl ene

chl ori de/ met hanol ) afforded
ycI@)peM) pr opi onyI] 3- et hyl -urea

1-[2- (3, 4-di chl oro-phenyl) - 3- ( 3-.0%¢

(45.8 ny, 76.1% as a white solid:i np 70-74C, FAB-HRVMS me cal cd for
C16H18C12N203 (M+Rj 357.0773, foun& 357.0768. Exanple 43

2-(3,4-Di chl oro-phenyl ) - 3-(3-o0xo-cyel opentyl)-N-thiazol -2-yl -propi onam de
O H H YH N§B7] A solution of 2-(3,4-dichloro-phenyl)-3-(3-hydroxy-cyclopentyl)-N-thiazol-2-

yl-propionamide (prepared as in Example 36, 147.8 mg, 0.38 mmol) and acetic
anhydride (72 pL, 0.77 mmol) in pyridine (2 mL) and methylene chloride (1 mL)
was stirred at 25°C for 20 h. The resulting reaction mixture was concentrated in
vacuo. Since the reaction did not go to completion, the residue was re-dissolved
int pyridine (1.8 mL) and acetic anhydride (1.4 mL, 14.84 mmol) and then stirred at
25°C for an additional 7 h. The reaction mixture was concentrated i vacuo and
then diluted with ethyl acetate (50 mL). The organic layer was washed with a IN
aqueous hydrochloric acid solution (3 x 50 mL), water (50 mL), and a saturated
aqueous sodium chloride solution (50 ml), dried over sodium sulfate, filtered, and
concentrated in vacuo. Flash chromatogr-aphy (Merck Silica gel 60, 230-400
- mesh, 35% ethyl acetate/hexanes) afforded acetic acid 3-[2-(3,4-dichloro-phenyl)-
2-(thiazol-2-ylcarbamoyl)-ethyl]-cyclopentyl ester (80.8 mg, 49%) as a white
solid: mp 49-52°C; (ES)-HRMS m/e caled for CoHzCLN,0:S (M+H)

427.0645 found 427.0648.
Example 41
2-(3,4-Dichloro-phenyl)-3-(3-fiuoro-cyclopeniyl)-N-thiazol-2-yl-propionamide
E
H
H H
N

Cl
Ci




Cl OIN C [0221] A solution of 3-iodonethyl-cyclopent amoRebépr@par ed as
in Example 35, 23.47 g, 0.10 nol), 1, 3-propanediol (39.86 g, 0.52 nol),
trinmet hyl te (13.61 g, 0.1257 nol), and p-toluenesulfonic acid
nonohydr at g‘r(?n 9%%?‘;”6 (524 nL) was hﬁ%t ed under refl ux fBET‘%;PPFT’":‘?ﬁ‘e
reaction was cooled to 25C, diluted with water (1 L), and extracted with
diethyl ether (2 x 400 nL). The organic l-ayers were dried over nagnesium
sulfate, filtered, and concentrated in vacuo. Flash chronatography (Merck

Silica gell088] Zosalgtonesh, 2-{Hdditblorerphenst ha+(3 detdroslreustopatiieprppwhicor ded
2-i odomet hyl - 6..10-.di-oxa-spiro[ 4.5 8 639 ) || il
F0259] A ool Ao S W hd roh FERRDeatn 40 £ ot hal) if el ©

t et rahydr of UeRBrdd @0281k) AR treated with diethylaminosulfir trifluoride (0.11 mL, 0.85

1, 3-dimethyl -3,4,5,6-tetrahydro-2(1H)-pyrimdinone (8 nL) was cooled to
- 78C under nimma@jedbamdsulteg ntixtest was shitréd at 25%Mfsol&ihi oft tiis time, the

butyllithi in.h 7.1 oL, 17. )., Th ti 1 Xt

otiTred at ToRgESt 3 et a0 TBhL e B GHWICE. WPt PP Gion of
3, 4-di chl = = i i i le 1,

( Ic Orﬂleﬁ&ﬁ?)&?%orﬁ%e@'ﬁ?@%g% @E@X%ggﬁﬁ% %er%%i‘@g%g&dsoﬁﬁm& Guipxanpl e

3.00 g, 13.69 ry 't et raRlydrof u
1, 3- di et hy| fiBeréd, 5nG- dontemtayd in-12¢d) FREh Chicoheografif6(Mae G8ica 35488

PCT/ EPO3/ 03844 14 i di 8 nm). T ti .m xt d dark
e e b B ey b Mol Pl b T 2 o
f 30 min. i ' - I t Qg nof [ tine,
ol ution of SRESSEALLAP pRIpH! Bt BRaIE 08 Sthe Bsfiina Bt BY6E, | T 2
in dry tetradiydrofuran (13 nL) and

1, 3-dinmethyl -3,4,5,6-tetrahydro-2(1 H)-pyrimdinone (8 nL) was added
dropwi se. The reaction mxture stirred at -78C for 15 mn, and was then

|1 oved t to, 25 it i for 20 h. .Th L
mixure viBEE b st 2 St e et ARSI ERE T e on
(100 nl) andnbthgnesERNFe Rig Btening]) aﬁﬁ@é&nin@tﬁiﬁiﬂlé’@é.?hfg?gméﬁl%bﬂ)%a The

aqueous residue was extracted with ethyl acetate (2 x 150 nlL). The
conbi ned. or elition eftmagnesiumemethaaisin do mdthindd (7 davti¥eDdd mbuedssnimpbhi um

oL or, 9o ol gt ARl 9 s 1l G £98 I 2t e SRR S
25°C and then concentrated ir vacuo. Flash chromatography (Merck Silica gel 60,
230-400 mesh, 70/30 hexanes/ ethyl acetate) afforded 2-(3,4-dichloro-phenyl)-3-(3-
fluoro-cyclopentyl)-N-thiazol-2-yl-propionamide (2.3 mg, 2.7%) as a light yellow

0il: EI-HRMS m/e calcd for C17H.’1—}C12N20-S QM+H) 387.6496, found 387.0499.

_ ' Example 42
- 1-[2-(3,4-Dichloro-phenyl)-3-(3-0x0-cyclopentyl)-propionyl}-3-methyl-urea

cl
Cl

[0220] A solution = of  1-{2-(3,4-dichloro-phenyl)-3-(3-hydroxy-cyclopentyl)-
propionyl}-3-methyl-urea (prepared as in Example 35, 60.5 mg, 0.17 mmol) m
methylene chioride (1.68 mL) was treated with pyridinium chlorochromate (20




~filtered, and concentrated in vacuo. Flash chromat ographyoQ¥emekodds! | ca gel
60, 230-400 nmesh, 15%ethyl acetate/hexanes) afforded

- 2-(3, 4-di cmoxmoplzenyl ) - 3- (6, 10- di oxa-spiro[ 4. 5] dec-2-yl") aci d
methyl ester (3.92 g, 77% as a yellowsoil. [0223] RIS

2- (3, 4-Di chl oro-phenyl ) -3-(6, 10-di oxa-spiro[4.5]dec-2-yl)-propionic acid

met hyl est er %% 00 bgsic 2lt@8inarAiis)meas20 meat)e dlvi tehctionsnixtir oras efiretegnesi um

t hoxi de i 7. %, 19 nm, 13, ,, Th f t
e then t 1 8Cb i 1Ad i s o Aot pon Bt goRn e Po R esul 1| ng
reaction m éée%ﬁt@ay‘@ﬁleﬁﬂj‘e@hgﬁﬁﬁg wilded dcehﬁ%tlﬁ&% {zc?&zozg?lﬁﬁr ggbg%art i 0” The

m xture was allowed to“cool to 25C an tere
celite was t (Mewhdilion g@ﬁh,efwowﬁﬂneﬂi; By 0 atddre, ch&iiﬁﬂelﬂmh:iﬂol)talffatdedwas

concentrated.i chromat ography (Merck _Silica gel 60, 230-400
mesh, 25- 50%%?1@?4@8 a*@‘}lﬁ]é 3 e@*)o-caglpawﬁlarp&mw 1]-3-methyl-urea (45.8

2- (3, 4-dichl 20 ( a 40

spiro[ 4. 5] de%r? Wﬁn%sh%azgﬁ'h}% g+l?a;§r%1 i 3%%%%”%?@45 ’)-D/%scal(sldyequ ow oi |
whi ch  was usgﬂllﬂlﬁmﬁﬂa\fwﬂﬂwﬂQJUBIfbiuﬁHiSméS[ 0224] A solution of crude

2- (3, 4-di chl oro-phenyl)-3-(6, 10- di oxa-spi ro[ 4. 5] dec-2-yl) -

N-t hi azol - 2-yl -propi onam de (768.5 ng, 1.74 mmol) in tetrahydrofuran (8.7
m.) a,nd a 5% aqueous hydrochl oric |d s utlon (3.9 nL) was stirred at
25C for sul t i ncentrat ed_[n vacuo to
renmove 20 Ocit@b‘gi)ﬂ’g bﬁﬁ'&?@%@ 833‘8%? 'Y]fp‘é’l’f"é'?f‘“é drof uran
and then diluted with ethyl acetate (100 m.). The organic | ayer was washed
W th a 1% aqueous hydrochloric acRd solution (50 m.), water (50 nmL) and a
‘'sat urat ed aqueous sodi um chl ori de /So| Elti on (50 nmL), dried over sodium
sulfate, filtered, and concentrat® vacuo. Fl ash chromatography (Merck
Silica gel 60, 230-400 nmesh, 50% eth Iquet at e/ hexanes) afforded

2- (3, 4-dichloro- phenyl)- 3- (3 0XQ [ IS) - N-t hi azol - 2-yl - pr opi onam de
" (481.9 ng, 47%over 2 steps) as @ : sol . np 146-148C, (ES)+-HRMS nie
calcd for Cl7HI6CL2N2QRS ( MrHy 3¢ 83 f“bund 383. 0385. Exarrpl e 44

2- (4- Met hanesul f onyl - phenyl ) - 3- (3-gxo-cycl opentyl ) - N-t hi azol - 2-yl - pr opi onam
ide O

[0221] A solution of 3-iodomethyl-cyclopentanone (prepared as in Example 35, 23.47
g, 0.10 mol), 1,3-propanediol (39.86 g, 0.52 mol), trimethyl orthoformate (13.61 g,
0.1257 mol), and p-toluenesulfonic acid monohydrate in benzene (524 mL) was

.heated under reflux for 6 4.  The reaction was cooled to 25°C, diluted with water
(1 L), and extracted with diethyl ether (2 x 400 mL). The organic layers were

- dried over magnesium sulfate,  filtered, and concentrated in vacuwo. Flash
chromatography (Merck Silica gel 60, 70-230 mesh, 15% diethyl ether/petroleum
-ether) afforded 2-iodomethyl-6,10-dioxa-spiro[4.5]decane (18.77 g, 63%) as a
yellow oil.

- [0222] ‘A solution of diisopropylamine (2.5 mL, 17.80 mmol) in dry tetrahydrofuran
o (26 mlL) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (8 mL) was
cooled to -78°C under mitrogen and then treated with a 2.5M solution of #n-
.butyllitbium in hexanes (7.1 mL, 17.80 mmol). The reaction mixture was stirred

at -78°C for 45 min and then treated dropwise with a solution of (3,4-dichloro-
phenyl)-acetic acid methyl ester (prepared as in Example 1, 3.00 g, 13.69 mmol) in

dry tetrahydrofuran (26 ‘ mL) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-




HHHNS OSO Nonmi 0" \ [02251 A solution of 20 October 2006
3-(3-hydroxy-cycl opentyl)-2-(4- nmet hanesul f onyl - phenyl ) -

t hi azol - 2- MO-3/8pi3dnam de (prepared as in Exanple 37, 155 pgr/EPasadgmmol )
in methylene chloride (3 ni) was treated with pyridinium chl orochronate
(20 wt.% on basi.¢. al um na, 508 ,.0.471 mol ). The resulting reaction
m xture was BT 1@811%1@ o fike ISaWOH&'ﬂlXMP ained dark eHpw in g9lor and was

h t mount . of
5 (3 hyroxy- Sy atenty) 2 Pk R Rem ity mie s etion

2-yl - pr opi onanixege whhthenaaelian —78°&t atr\ﬁhﬁﬁﬁlﬁniehﬁﬁolhﬁ@zﬁbﬁﬂﬂ&ohﬁt@'ﬂéqu' tional
anount of pyr| di ni um chl or ochr onat e’ (20 wt. % on basic alum na, "12

0.118 mml). 1q’¥=’|’e‘3piféé‘bﬂld§%ﬂm(§{78r& 204 ramobviediry ¢etwhidrofira G hb) audrrﬁ and
then filt h Th it hed wel |
W th ethyl acer IR £ 8RR tlatReot natraPint mT aeantet grotduct by

thin layer cmh@ri@dcﬁeﬁﬁﬁiamresIﬁﬁdaftL‘/st"C%ﬁmtaHS%a% eali:lbmgi%&v&aﬂnvécuo
Fl ash chr omat og@ aphy (Merck Silica gel 60, 230- 400 nes 3 hexanes/ et hyl

acetate to 1@0%.evhoyre lfa‘@'éﬂ stiregd ﬁ?ﬁ‘f?@rlded“hé-réa@tmn mixture was quenched with a

met hanesul f on e 3-(3- oxo pe | - 2-yl - prop| onam de
(46 ny, 30% X%PQ *WX‘F% ﬂmému%i ﬁ%aﬁ thep gppegnigpd

CLs H20N204 2 oMbl 2397 %ﬁyd:ﬁﬁﬁ‘ﬁg ?fﬂé Q945 @0l APELrRRAG Y QB! 095438

PCT/ EPO3/ 03844 116 Exanple

2- ( 3- Chl or o- 4cetiait N&rveleSDmeI -Tﬁhemym)bu&d(&gamo etekapeaikyivhshdd pyitazi n- 2-yl -
propionamide O HHH N_ﬂ(;)SIISI\_I()j .

: saturated aqueous lithmm chloride solution (2 x 200 mL), water (200 mL) and a

saturated aqueous sodium chloride solution (200 mL), dried over sodium sulfate,

filtered, and concentrated in vacuo. Flash chromatography (Merck Silica gel 60,
230-400 mesh, 15% ethyl acetate/hexanes) afforded 2-(3,4-dichloro-phenyl)-3-
(6,10-dioxa-spiro[4.5]dec-2-yl)-propionic acid methyl ester (3.92 g, 77%) as a

yellow oil.

[0223] 2-(3,4—Dichloro—pheny1)—3-(6,10~dioxa—spiro[4.5]dec—2—y1)—propionic acid
methyl ester (1.00 g, 2.68 mmol) was ireated with a solution of magnesium
- methoxide in methanol (7.4 wt.%, 19 mL., 13.39 mmol), The reaction inixture was
then treated with 2-aminothiazole (348.7 mg, 3.48 mmol). The resulting reaction
mixture was then heated under reflux for 28 h. The reaction mixture was allowed
- to cool to 25°C and then filtered through celite. The celite was thoroughly washed
with ethyl acetate, and - the filtrate was concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 25-50% ethyl
acetate/hexanes) - afforded  crude  2-(3,4-dichloro-phenyl)-3-(6,10-dioxa-
spirof4.5]dec-2-yl)-N-thiazol-2-yl-propionamide (768.5 mg) as a yellow oil which

- was used without further purification. |

[0224] A solution of crude 2-(3,4-dichloro-phenyl)-3-(6,10-dioxa-spiro[4.5]dec-2-v1)-
N-thiazol-2-yl-propionamide (768.5 mg, 1.74 mmol) in tetrahydrofuran (8.7 mL)
and a 5% aqueous hydrochloric acid solution (3.9 mL) was stirred at 25°C for 64

- b The resulting reaction solution was concentrated in vacuo to remove




C 102261 A solution of diisopropylamne (1.9 ni, 13.64 poOkfobbr20B5Y
tetrahydrofuran (19.5 nlL) and

1, 3- di et hwlo @/id58H56- t et r ahydr o- 2(11) - pyri m di none (6.5 m_%c /%Q&Jﬂgg“t o -78C
under nitrogen was treated with a 2.5Nysol uti on of n-butyl |¥ rumon
hexanes (5.5 nL, 13.64 mmol ). The reaction m xture was stirred at -78C for
45 min and t leirphydrefiran and Gpni dibited with attydlaottiter{1@F mL). The organic layer

o Exanpl e 45 W AR 15 BRER Sl Sl SRrg Lrly v GORD and
L, 3-di et hyl a4 4 faRodo8 o ABMAT QriRch Khlor " doli @0 Sl - dBiefllaver IhBkieact i on

m xture turned bright yellow The reaction mXxture was a to stir at
-78C for 15 nuligte, tfHtemedatand Coficantratedael diati@ fdish3thromitograpind(Mérek Sikeacool ed

to -78C. At this.pqint.  a solutjon of 2-iodonethyl-6, 10- .

di oxa-spiro[ 5&5?%?3‘2‘309 p‘i“@%aréﬁga yih aesiaiphengd afforded 2-(Gyddighlomem) ) i n
dry tetrahy ram (10 Nthi 9l . . o A0

1, 3- di met hyi BEARHLAL %’%‘??@aﬁrﬁ@fﬂ@%ﬁ VhPgpisnanide (4810 \me, 47% QU4

dropwi se. Th2 stepht aonamiwkiterr eolgk i hiped 48t1487&C (ESy-BRMS nu&n@alcdagort hen
allowed to warmtg 25C_ where it was stirred for 24 h. The reaction

m xture was EoheérthidsdM Ay 483838 0IqueAd6a 08&% r ahydr of uran. The aqueous
resi due was diluted with ethyl acetate (200 niL), and the organic |ayer was
washed wth a saturated aqueous |lithiumchloride solution (2 x 200 nl),
water (200.nL), and a saturated agugmpse £&pdi um chloride solution. The
organi.c | ayatnmeBsndédifivi- MBqa ? enthi.klier.ed @n(q, £fdaeent rat ed
. n vacuo. F(Iaash chroﬁnglty(l)ggg% ly (@gtﬁ%@?k&%ﬁ)ggltﬂ%%@% r4 5 mash,@ 25%
‘ethyl acetate/ hexanes) afforded

' g, 56% as a yellowoil: EI-HRMS me
calcd for Cl9H25C104S (M + 384. 118 pund 384.1181. 20 Cctober 2006 WO

03/ 095438 PCT/ EP03/ 03844 117 [0227] A|s8olHiti on of
A ) 3 <N, oxa-
‘ e (1.18 g, 3.07 mml) in
nmet hyl ene chloride (8 nmL) co d to OC was slowy treated with a m xture
of 3- chl oroperoxybenzoic acid (-70% 1.51 g based on 70% 6.13 mmol) and

sodi um bj carbonat 1.03 g, 12.26 mmol) in methylene chloride (8 nL). The
OO 11515 Gt % e e S M st gl SRR 5 A N

then thiazol-2-yl-propionamide (prepared as in Example 37, 155 mg, 0.393 mmol) in

£ ", methylene chioride (3 mL) was treated with pyridinium chlorochromate (20 wt.%

on basic alumina, 508 mg, 0.471. mmol). The resulting réactiqin 'Imb{tu-re was

stirred at 25°C for 3 b, at which time, thin layer chromatography indicated a small

amount of the 3-(3-hydroxy-cyclopentyl)-2-(4-methanesulfonyl-phenyl)-N-thiazol- |

2-yl-propionamide. The reaction mixture was then treated with an additional

amount of pyridinium chiorochromate (20 wt.% on basic alumina, 127 mg, 0.118,

mmol). The reaction mixture was allowed to stir at 25°C for 1 h and then filtered

- through a pad of celite. The pad of celite was washed well with ethyl acetate until

the washings indicated the absence of product by thin layer chromatography. The

filtrate was then concentrated i vacuo. Flash chromatography (Merck Silica gel

60, 230-400 mesh, 1/3 hexanes/ethyl acetate to 100% ethyl acetate) afforded 2-(4-

- methanesulfonyl-phenyl}-3-(3-oxo-cyclopentyl)-N-thiazol-2-yl-propionamide (46

mg, 30%) as a white foam: mp 94-97°C; FAB-HRMS m/e calcd for C13H20N204S:
(M+H)" 393.0943, found 393.0948.- |




allowed to warmto 25C, where it was stirred for 4 h. TheoOeabbt Z006m Xt ure
was diluted with methylene chloride (200 m) and water (200 nL). The
organi ¢ phaeas/ossass cool ed down to O0C and then slowy treatggdrpdsh:d,
saturated aqueous sodium bisulfite s@igition (200 niL). The orgam c layer
was washed with a saturated aqueous sodi um bi carbonate solution (100 ni),
water (100 nmL), and a saturated aqueous sodium chloride solution (100 nL),
dried over sodi umsul fate, filtere and oncentrated in vacuo. Flash

chr omat ogr a Mer ck Silica sa-*ample mesh, 50% et hyl

acet at e/ hex §3§= nzs'elgorsﬂmmamBﬁmn@@mpreaﬁgl)@-pyram-z—yla
phenyl)-3-(6, 10-di oxa spi r o[ 4. 5] dgwepiophinigyr opi oni ¢ acid nethyl ester (1.22
g, 95% as a colorless oil: EI-HRVS me calcd for Cl9H25C G6S (M + :
416.1060 found 416.1054. [0228] A sol ution of

2- ( 3-chl or o- 4- net hanesul f onyl - pheny) - 3- (6, 10- di oxa-

spi ro[ 4. 5] dec-2-yl)-propi oni c aci e Hyl ester (1.21 g, 2.90 nmol) in
tetrahydrofuran (14.5 nL) was treated Wh a 5% aqueous hydrochloric acid
solution (6.4 nL) and stirred at 2 s by, The reaction was then
figﬂjr n. The resulting aqueous

concentrated in vacuo to renopye
residue was diluted wth water: >” )0 an tracted with ethyl acetate
c layers were dried over sodium

(2 x 100 nL). The conbi ned,oﬂfggtva '
sulfate, filtered, and concentrated” in vacuo. Flash chromatography (Merck

Silica gel 60, 70-230 nmesh, 50% et hy acet at e/ hexanes) afforded
2-(3- chi ol®28] Aeshuiasef f#l@ﬁpxopﬁhérnw XL%n@s Hﬁﬁm@w @bémfytghymfw@m ¢ acid

t hyl t 9 s d
Crortocioss (e 3237 0 sifelaba cust pina Tpurinofes i
- 2-(3-chlor O«c@olmttds\amé&ﬁuﬁwho ¥ ﬁea%edﬁﬁ@&%ﬂwcdomﬁtdflmbuqanmm ¢ acid
nmet hyl ester (1.02 2.84 mol) in nmethanol (7.1 nL) was treated 20

~ Oct ober 2006n 8?%@5211381%@}3/ DS zetctidn Brixtirtehwas $tiredpied’€ Hodi um
hydr oxi de SQLSUt i on

DLC for 36 ms Eeiorhd Bet Birea o e it § REAGED AL LR BreR iRt o ¢
renove net h?aeﬁ y1)-dd¥8ic %@iﬁ%éthﬁ%st%ﬂﬁﬁ%ed %%ﬁ%ﬁ?&iél@&ﬂ & e 49 oWt er (100

m.) and acidified to a I'N aqueous hlori® aci'd soélution

t hen extractdey Whtahyr:hbﬁydm aél@tfat enl()2 andl5Q3-dinethThg4Sovizitmabytiro2{dhi c

I h hl I 1
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mixture was allowed to stir at -78°C for 15 min, then at 0°C for an additional 30
min, and then re-cooled to -78°C. At this point, a solution of 2-iodomethyl-6,10-
dioxa—-sbiro[4.5]decane (preﬁéred as n Exarﬁple 43, 3.85 g, 13.64 mmol) in dry
tetrahydrofuran (10 mL) and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1¥)-pyrimidinone
(3 mL) was added dropwise. The reaction mixture stirred at -78°C for 30 min and
was then allowed to warm to 25°C, where it was stirred for 24 h. The reaction
mixture was concentrated in vacuo to remove tetrahydrofuran. The aqueous
residue was diluted with ethyl acetate (200 mL), and the organic layer was washed
with a saturated aqueous lithium chloride solution (2 x 200 mL), water (200 mL),
and a saturated aqueous sodium chloride solution. The organic layer was dried
over magnesium - sulfate, filtered, and concentrated in vacuo. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 25% ethyl acetate/hexanes)
afforded the 2-(3-chloro-4-methylsulfanyl-phenyl)-3-(6,10-dioxa-spirof4.5]dec-2-
yl)-propionic acid methyl ester (227 g, 56%) as a yellow oil: EI-HRMS m/e calcd
for C19H,sCl04S (M)" 384.1162 found 384.1181. |




dried over sodiumsulfate, filtered, and concentrated i nyyact®er T8
resulting yellowoily solid was triturated with ethyl acetate/petroleum
et her to aWbasdos{ 3- p

chl or o- 4- met hanesul f onyl - phenyl) 3- (3q¢xo0-cycl opentyl) - pr op?%‘r‘%}’%?’“é%ﬁ“d
(800.0 ng, 82% as a white solid: np 164-167C, (ES)+-HRVS me cal cd for
Cl 5HnC105S (M+H) + 345. 0558 found 345.0561. [0230] A solution of

(35 iy IS ool Y SR g gtz © 21
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(226 L, 2.5 e reaction mxture irre m n and
then sti rredﬂeuudQE{S: md) Goled Tdnd)"Ceafam slowy Xtadted wath eomenter af el in
Jred oil was dissolved in_ tetrah drofuran

vacuo to aff S

(5009 ) bRl aobic 3 | drﬁ% 4|5ava 9asp¢ SB{T0% BrmEodAnd: p

2- L, 7 |

Cetr ahydr of croaopie (ko 12,26 hunliivhs) oA GO (¢ 3@%3%%5#%2? W oo

for 15 m n amwacticnemistter weasl ditutedd&ithf edetid/idhe dHleridee 88 trhD) afid Xirasr ehewa@s
quenched with a I N aqueous citric acid solution (20 ruL) and then
extract ed wialeveHHg wagade 5, (where Hoganstiredrive 4 do ieTeactioprpixinice Wagyer s

wer e washed qutlon 2 x 100
m.) and a sa uregite %edw oug%gogﬂg&mﬁ%ﬁ%%efﬁ{ogdﬁ(% Eg)m B}r’ﬁis d over
sodi um sul f ay, coblddidingcio (AQ0Gnd AGLEIbHR! RehtddwHR e YemrdttRElhebtl EIRIr aphy
(Merck Silic &‘3% 60, 230-400 nmesh, 80% et hyl acetate/ hexanes) afforded

t

.2-(3- chlord MW@U@OQWID ph’Eh@/IO)TgE’@JC( Byox ovae ywasbpd ntif R- sﬂhp?tﬁém n- 2-yl

[ d 7.3 89 | | f 93- t
el ) (B PapEns el oeRbeds sBobPp o R SR e BY Gada whimaT
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2(R) - (3-Chl oro 4- met hanesul f onyl - phenyl ) 3-oxo0-cycl opent yI') - N- pyr azi n- 2-

yl - propi onamil genceaptrpfed] in Nacuo. Flash chromatography (Merck Silica gel 60, 70-230
mesh, 50% ethyl acetate/hexanes) afforded 2-(3-chloro-4-methanesulfonyl-

* - phenyl)-3-(6,10-dioxa-spiro{4.5]dec-2-yl)-propionic acid methyl ester (1.22 g,
95%) as a colorless oil: EI-HRMS m/e caled for Ci19HsClOsS (M) 416.1060
found 416.1054.

[0228] A sohtion of 2-(3 ~chloro-4-methanesulfonyl-phenyl)-3-(6,10-dioxa-
spiro[4.5]dec-2-yl)-propionic  acid methyl ester (1.21 g, 2.90 mmol) in
tetrahydrofuran (14.5 ml) was treated with a 5% aqueous hydrochloric acid
solution (6.4 mL) and stirred at 25°C for 29 h. The reaction was then concentrated
in vacuo to temove tetrahydrofuran. The resulting aqueous residue was diluted
with water (200 mL) and extracted with ethyl acetate (2 x 100 mL). The
combined organic layers were dried over sodium sulfate, filtered, and concentratéd
in vacuo. Flash chromatography (Merck Silica gel 60, 70-230 mesh, 50% ethyl
acetate’hexanes) afforded  2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-o0xo-
cyclopentyl)-propionic acid methyl ester (1.03 g, 99%) as a colorless oil: El-
HRMS m/e caled for C16H;sC10sS (M)" 358.0642 found 358.0630.

[0229] A solution of 2~(3-chloro-4-methanesulfony!l-phenyl)-3-(3-oxo-cyclopentyl)-
propionic acid methyl ester (1.02 g, 2.84 mmol) in methanol (7.1 mL) was treated




OSCN 0 d [0231] A solution of 20 October 2006

2(R) - (3-chl or o- 4- et hanesul f onyl - phenyl ) - 3- ( 3- hydr oxy-

cycl opent o dNey#@azi n- 2-yl - propi onam de (prepared as in Eé%iﬁ 3? . 60 ny,
0.142 mol) in nethylene chloride (1054) was treated with -W{i n

peri odi nane (132.5 ng, 0.312 nmmol). The reaction mxture was stirred at 25C
for 2 h. ThevileadN aymenisxdodiven Wadrokitrsollitlont(6d ml { 10 marhbly| dhe redekioni de (10
m.,) and washed with a 1M a%geous citric acid solution éiéo m.). The pH of
the aqueous THXET W Stmef Ysoet ool6h. The reagtion mixiuspywes e conrsntraird r act ed
wi th nethyle ' T- i ned oragani.c¢ | ayerss re..dried
over magnesi Bﬁvagﬁl}: a%egl?m%izrﬁ%tglf%c&, @ﬁ%?éés({)ﬂr%%l%natql"laqugcfesllﬁu?/g%%giu%ﬁa‘gﬁg

chr omat ogr apRyatérMi06 kmE) lahé acidifitd 66, pF: 33@ e aqhQnd AW Rhivrc acid

acet at e/ hexanes). af f or ded 2&. )-(3-chl oro-4- ) )

met hanesul f ofgTutipm i gxiracted vEskoetbyt pegiaint(d ) 150 ml.aThe cempinedrasgitdnani de

(45 ng, 759 f i.t.e solid .Exanple 47 . . :
2(R) - (3- Chl (ﬁl %%%‘ﬁ%? ﬁ%aﬁ%%@uh or?yﬁa%'lprﬁtgﬁﬁq}lé@-s (Sf’éjlfﬂgc%?{@e&éﬁt@ﬁeﬂp O IN pyr azi
n- 2-yl - propideie@miveie sodiutd sl )filtdsd, Gind boncentrated 77 vacuo. - The 2@siatPber
2006 WD 03/ 095438 PCT/ EPO3/ (_)3é44 120 Step 1 [0232] A solution of

(S, S) - hydr ob&ailwy pily solidwys trtgrarechvith) sthylyacetdictpetroiepmt shergn effosdi Rf@nat e

el obexone POBH-rf BRI P ot re P OR hoRIPER. eoRhafB s k ¢ 1 ap
to renove m§;s%? 8 da dithitd Osdiiae IhﬁaQBmmf’CTh@sf)}st Was dall&h f5o0l ed in

an ice bath mn, and the insol ubles were Itered off through
Cfilter aid. CrdlrClosHIVimhy 347.085%undS4685fled with a 10% aqueous potassiu
bi carbonate sol ution .

[0230] A solution of 2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-0x0-cyclopentyl)-
propionic acid (594.8 mg, 1.725 mmol) in methylene chloride (8.6 mL) and N,N-
dimethylformamide (2 drops) cooled to 0°C was treated with oxalyl chloride (226
ul, 2.587 mmol). The reaction mixture was stirred at 0°C for 15 min and then
stirred at 25°C for 2 h. The reaction mixture was concentrated i vacuo to afford a
red oil. This red oil was dissolved in tetrahydrofuran (4.03 mL), cooled to 0°C,
and then slowly treated with a solution of 2-aminopyrazine (246.1 mg, 2.587
mmmol) and pyridine (209 jiL, 2.587 mmol) in tetrahydrofuran (4.3 mL). The
resulting reaction mixture was stirred at 0°C for 15 min and then stirred at 25°C
for 2 h. The reaction mixture was quenched with a 1IN aqueous citric acid solution
(20 mL) and then extracted with ethyl acetate (2 x 100 mL). The combined
organic Jayers were washed with a saturated aqueous sodium bicarbonate solution

- {2 x 100 mL) and a saturated aqueous sodium chloride solution (100 mL), dried
over sodium sulfate, filtered, and concenirated in vacuo. Flash chromatography
(Merck Silica gel 60, 230-400 mesh, 80% ethyl acetate/hexanes) afforded 2-(3-
chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-cyclopentyl)-N-pyrazin-2-yl-

- propionamide (207.3 mg, 28%) as a pale yellow foam: mp 93-96°C (foam to gel);

(ES)"-HRMS m/e caled for CoHz0CIN3O,S (M+H)" 422.0936 found 422.0938.




(2 x 25 nmL) and water (2 x 25 nL), and then dried over ahgeopsI08®di um
sulfate. The dried solution was passed through a pad of silica gel 60 (26
g of 230-4R@ o;4eshy. The pad was further eluted with addit) EEMQ§§_nes
(475 nmL). The resulting solution was gpncentrated in vacuo 10 Afford

2(S), 3(S)-di phenyl -1, 4- dioxa-spiro[4.4] non-6-ene (10.55 g, 81% as a white
solid. Step 2 [0233] A solution of Hzaaple d6l or oet hane (85 nlL) and. di et hyl
zinc (6.5 wﬁf«)—(ﬁﬁmorm&mﬁﬁ@uﬁdn& heh%ﬁ-&%@io-@ydl@ﬂdn@ﬂ}iﬂ—ﬁrﬁﬁﬁmﬂ-e was
treated wit i odochl or onet hane ( %%pﬁhanﬁ mol ), via syringe, at such a
rate as to allowthe tenperature torise to -7C (over about 5 mn). The

m xture was stirred with cooling for an additional 15.mn at -7Cto -13C
until there was no further exothem The reaction was then stirred at -0C
for 10 mn, then re-cooled to - 35 Ay this tinme, a solution of

2(S), 3(S)-di phenyl -1, 4- di oxa- spi rof-4] non-6- ene (8.5 g, 30.5 muol) in

1, 2-di chl oroet hane (51 nlL) was added vila ge over 10 mn. The reaction
tenperature increased to -26C duri#g kon. The reaction was then

i e reaction was re- cooled to
-35C and a 10% aqueous pot assi bi'tar bonate ¥olution (17 nL) was added
dropwi se while maintaining the tenp&rature below -12C. The cooling bath

was then renoved, and the reaction was allowed to warmto 25C, where it was
stirred for 1.5 h. The liquid was decanted, and the white pasty residue was
slurried 4 ter yl t _at Lz 4009, ; ts were
decanted,{gﬁﬁrjﬁhé%ggﬁ |négeogggé?éﬁ§%?8§P§% wagﬁ&g%ﬁ%ﬁgaf%ﬁﬁgﬂ%%%?aqueous

‘pot assi um  biychipbmpBiMe-pyoazin-2-ghpldionaddd® (préparahds dn Z0%natrud®ue) sugli um
‘chloride solution (1. x 100 ), d.then dried over anhydrous_sodi um

sul fate. Thel-5& vemeDwis m?‘@ﬂ%‘%}%&ﬁﬂ’ﬁd@a@%m% Yﬁweateg with Dess-Martin

1(R), 5(S) - bi 0] | [0-@ - (AL i WO
03/ 095438 P#&E@%&%@gng%’i@:’ ?77 &&%i%ﬁé&%@%@%ﬁ% 8@8‘%959@838% as a
whi te solid.2 HPIGe (&detiva lmpatordRaRithen kbRied with nizf0/1ene) chilbride (t0 mily),an80 i n,

nobi | e phase 5 ethanol/5 nethanol/4 water, Rt | R),5(§%I: 20.24 mn, 1(9),
5(R) = 27. 83vaphad vithch &M agregys eivdaoeid pelution (Hhalga T el ofsihg gaueous

layer was adjusted to 5. The aqueous layer was then extracted with methylene

chloride (20 mL). The combined organic layers were dried over magnesium
sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck Silica

- gel 60, 70-230 mesh, 50-100% ethyl acetate/hexanes) afforded 2(R)-(3-chloro-4-
methanesulfdnyl-phenyl)-3-(3~0xo4cyclopentyl)—N-pyrazilﬁ-Z—jI'-I'erpionamide (45
mg, 75%) as an off-white solid.

Example 47
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-((S)-3-oxo-cyclopentyl)-N-pyrazin-
: 2-yl-propionamide

8
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[0234] A mi xture of 20 October 2006
1(R),5(S)-bicycl o] 3.1. 0] hexan-2-spiro-2'-(4(S), 5(S) -di phenyl di oxol ane
(2.51 9, Swodsky and anhydrous potassium carbonate (2. 919 g P%a? ? nmol )
in methylene chloride (25 nl) was coolgd to -8C under nitro% B a a#’hen
was treated with trinmethyl silyl iodi dé (1.52 nm, 10.7 mmol) via syringe
over 7 m gteplihe reaction was stirred for 1 h at -6Cto -8C. At this tine,
a 30% aqueous_ _ sodiumthiosul fate solution (25 7rr1_, 30 nmmol ) was added to

the col d rW232i Hreobin o Sed nhydyghenzainél G & KHErTmMnsishs ipYEdinuh 2-tBRERS was

renoved, and e ion tiyred for 1.5 h 25C e | ayers;were
separ at ed, aﬁ%l?(?rf%ée zg%}e%u%ﬁﬁ asoz)’ \%é@’cg)g%tfﬁ%géoﬁev@ phmllrsféfz %%/-'lt?elﬁgl h pdri de (25
m). The conbidieekx@xt (Z00t B Ye/26 huash8ster Weflik WRER with XDé&n-Blatk tréls ted over
anhydrous sodium sul fate, and concentrated in vacuo to give a crude

product (3. 3aemovegRatpogormsd slupihg the reasttiod. Theasixture has feanowpolagHy apNes ck
Sili | 6 230-,400 . h, 2% eth th t t .af f.or ded
SR T odomet b BT S0 5 B e ropibles et oor Troeiontneia e g,
67. 7% as a whulRs$8hitdn w%fs%sﬂec{@%?]é()‘ﬁia?ﬁ%%ﬁ 2 as¥fum bicarbonate solution

1,1,1, 3,3, 3-hexanet hyl di si | azane (3. ) mmol) in tetrahydrofuran
(20 mL) cool &ix 26 mi20@dwesert (2ea el iahdh tleen2irkeh st athiydrous fodivmisuliytel i t hi um

L orpor ature. BEF GRS 1SR W PR SN AP BB DA ARAR TR m

The col d reagklign it Yee WRSKHREN LA A dbskfonl Elbl O7SORL). The

“met hyl sul f angkulphe replytioN- (2§ Epndeptaed Vin hidde ot iffidrd 2(Bh&(Sydiphtiytt ),4-N

nmet hyl acet am de (prepared as in Exanple 30, 2.77 g, 7.61 mml) in L
t et r ahydr of ufigra-spisolfhAinen-aens (i0mges. V% 2ga wyhite Sagd-such arate as to keep
the tenperature below -15C. The reaction was then slowy allowed to warm
to -7C over 20 min and then a solution of

7(R) -1 odomeghy! - 2(S), 3(S)-di phenyl -1,4 20 Oct ober 2006 WO 03/095438

PCT/ EPO3/ 0384 122 di oxa-spiro[4.4]nonane (2.42 g, 5.76 mol)_and

1, 3- di net 192333 A4 selusion eafr LAydetdorogthang) (85 mIni ainch srrthylizie k6.5 mh, P3dnol ) in

t et rahydr of ur an )( 10 igr‘d) over . xot herm.incre d the

ded in.
tenperature }?]810-14(908u i r?éva? %Szeag'afl?ri 3nmt§°ﬁr%’]8nrag§§§p$8ﬁ WaS atﬁleﬁtg\c}vegvsl 0 warm

to 0C, wher eolibchlGonittiang ¢8lofmar, 12n nﬁﬁ@l'?,tmayﬂm atfsuchNa thiias td ARy tehe
reaction was poured into a m xture of toluene 70 nm.) and a
temperature to rise to -7°C (over about 5 min). The mixture was stirred with
cooling for an additional 15 min at -7°C to -13°C until there was no further
exothermn. The reaction was then stirred at ~0°C .for 10 min, then re-cooled to -
35°C. At this time, a solution of 2(S),3(S)-diphenyl-1,4-dioxa-spiro[4.4]non-6-
~ene (8.5 g, 30.5 mmol) in 1,2-dichloroethane (51 mL) was added via syringe over
- 10 min. The reaction temperature increased to -26°C during the addition. The
- reaction was then stirred at -26°C for 30 min. At this time, the reaction was re-
- cooled to -35°C and a 10% aqueous potassium bicarbonate solution {17 mL) was
-added dropwise while maintaining the temperature below -12°C. The cooling bath
 'was then removed, and the reaction was allowed to warm to 25°C, where it was
stirred for 1.5 b.: The liquid was decanted, and the white pasty residue was slurried
with ferz-butyl methyl ether (2 x 100 ml). The sﬁpematants were decanted, and
- the combined organic solution was washed with a 10% aqueous potassium
 bicarbonate solution (2 x 100 ml) and a 20% aqueous sodium chloride sohition (1

% 100 mL), and then dried over anhydrous sodium sulfate. The solvent was
removed in vacuo to give 1(R),5(S)-bicyclo[3.1.0}hexan-2-spiro-2'-(4(S),5(S)-




20% aqueous ammoni um chl ori de solution (50 nmi, 187 nmol )2@EDecBaODEEN
stirred vigorously. The organic | ayer was separated and re-washed with a
20% aquegiss oa#9xppi um chloride solution (50 nm, 187 nmol) .PCIJ&%O%Qgpi c

| ayer was dried over anhydrous sodi upysul fate, and concentra Sd T vacuo
to give 2(R-(3

chl or o- 4- metditesti diayhnd)N@IY| g,- B%P4sS) w3tS)sold.pHEMYE (ChidalgaloAB-BHI r o 4. 4] n
on-

7(9) -yl ) - N- (1508 nm;v,dzwym{g@ ciainy B0 znilph@w?ile ehespl 5 siepelh Aethsngist onaE1' de
3. 86 i o - s0ldg F ,
St ca gor e S50 tEhE3eert 2 BENSERSR rry P Y MFLAY 8P feghler €

2(R) - (3- chl quityfand 91% de. _ _ _

met hyl sul f anyl -‘phenyl )-3-(2(S), 3(S)-di phenyl -1, 4-di oxa-spiro[ 4. 4] non-7(S) -y
1)-N- (2(R) - hydroxy-1(R)-net hyl - 2- phenyl - et hyl ) - N- et hyl propi onam de as a
yellow fQam_(2.28 g, 60.4% . Step 5 [02361 A m xture of

2(R)-(3-c - 4- et hyl sul f anyl - phenyl )-3-(2(S), 3(S)-di phenyl -

1, 4- di oxa } : N 5 - L= Y& nyl - et hyl
11N et nl A o R D s R e 58‘@‘??&? and 5
9N aqueous dsaxolanei(2.54 @, @.5Sonntolp and dntfydriuy patessinmatasobnared @ 9% @fAldx for 18

) The. aquN n o] BR cheSds Las Mads FARSE B L ngevioery pifas (1
di ssol ved iq, Eﬁ%&&%iﬁ}%?égﬁ%ﬂ ssigg.ti&ﬁae gﬁ% m),  1OVRRRA) Wal §yrited Bber(B x 10

m.), and dried over a ium ate. The conbi ned aqueous phases
wer e back- extinhaThetbadfidrhwet $tirtedafoel atat -4°20o -810). . Affthe tooets HB6agregani cs wer e

washed with water (3 x 10 dried_over anhydrgus sod&(gsm sul fate, and

),
concent r at eéo‘iiﬂmihi@ﬁiélfﬁ%s%l‘#ﬁ%% B més 30 melvaided tq hegglqpeactiongyer

overwei ght, bro L - SOl i rd yai{datlh i i 1:1
“ethyl acetafe: mgns Fgggﬂfligrﬁg%%ﬁgﬁ%ﬁ O o- E!-iér%r'%?hy su%?%ﬁg?d gﬁsenyl ) - 3-
((S) - 3- 0x0- gibDRRNYS h-apn6fi.0Nike lagid wedlpdrated, amBthd%4quasusephasd wanhi t e

solid. HPLC (Zorbax XDB-C8 150x5mm_20-100% acetonitril e/ water ggr 20
mn, 20 niexiragted with methylanecelilptide @5 mLy oThe prrpYine GXEIRLHCEF B ea%

(i 14 pak AERRREIG0ES R GO0 SYS AR i R R el
%fé Iron' g, R Qb B g O crbe- robudt (26R) g, 88.R%)=a22 Whiien polid oVERsID0% de.
o chromatography (Merck Silica gel 60, 230-400 mesh, 2% ethyl ether/petroleum
ether) afforded 7-(R)-i0domethy1—2(S),3(S)—diphenyl—l,4—di0xa-spi1‘o[4,4]nonane
(2.445 g, 67.7%) as a white solid. =~ Lno '

Step 4

[0235] A solution of 1,1,1,3,3,3-hexamethyldisitazane (3.18 mL, 15.05 mmol) m
tetrahydrofuran (20 mL) cooled to -20°C was ireated with a 2.5M solution of n-
butyllithiurn in hexanes (5.8 mL, 14.5 meq) over 10 min at such a rate as to keep
the temperature below -15°C. The mixture was stirred for an additional 5 min.
The cold reaction mixture was then freated with a solution of 2-(3-chloro-4-
methylsulfanyl-phenyl)-N-(2(R)-hydroxy-1(R)-methyl-2-phenyl-ethyl)-N-
methylacetamide = (prepared - as in+ Example 30, 2.77 g, 7.61 mmol) in
_tctrahydroﬁlrén (22 mL) via syringe over 8 min, at such a rate as to keep the
femperature below -15°C. The reaction was then siowly allowed to warm fo -7°C

over 20 min and then a solution of 7(R)-iodomethy1—2(S),3(S)~diph§:nyi-1,4—




[0237] A solution of 2(R)-(3-chloro-4-nethyl sul fanyl - pherybtoBer206) - 3- 0x0-
cycl openyl)-propionic acid (189 ng, 0.598 mml) and acetone (5 nL) stirred
at  25C wagotgzpeugd with a 0.05M sol ution of dimethyl di oxpsgpgysipsss@cet one
(26 m., . 1.3 mml. After 1 h, the vol g§jles were renoved in vacuo to afford
2(R) - (3-

chl or o- 4- net kitxasyird@miheyne (94P - S -3 1S pxal L §-alimpyl-§.4)5 ptatphyhioc aci d
(172.4 ngy, 83% as a white salid. Step 7 [0238 1 Xt ur.e

2(R) - (3-chl oﬂﬁfb):mwéwga -driph- Fhémpngl E@Y@@@W 02 was added

cycl opentyl) - propi.ani | 1 2 ﬁﬁ% hl@gids (7 ni),
tol uene (5 ni {?I g#%%%:%ﬁ%@%%%ﬁ%ﬁ%%%&%ﬁr‘fg?%]dﬁ?or %1 dae (10 L, 0.13

mol ) under Ikt r@GESn Was alléwed Rowidnt to PCakwhbredhivas bifteed for 4nmtiditivBal3d ol ) .
The reaction was stirred for 1 h (gas evolution). At thisﬁ% t. he

reaction was ht Hefhisgipe.jths rspelénmpas apwad mio ¢ auigara of tueened @& cess
oxal yl chlori,de. The residue co- r atned s w | we 4 nl) and-
concentrat ed zﬁ%’ R e ilof 1@0%%&1% Onrﬁ%. ?oﬁf@)%r @?uﬁh r%l?bﬁrlgl\?/# %ﬁu&vr%@)ihm?as added
via a cannul gtieMetighfudlyd THe argafficdlakrenf sepamaidnedyicarzished (k% 0% 1. 99
mol ), nethylene chloride (4 nl), and 5pyridi ne (170 L, 2.1 nmmol) cooled to
-10C. The r eagicopnammeniint ohletds solwthem{>0taL. 8¢ mpRrbr dhictorgric Byenved for 18

h. At this ti h i on..was_aquench | - | d b
2" 1M aqueous F PIE b ot Ry i BT AR Comolidelod B e S8 Bt e ™
diluted wt hcﬁBHNA-nféﬁﬁﬂs%ﬁﬁnﬁ%glﬁﬁw))s-em,ﬁsﬂ%{bhéﬂu@w&ioﬁé&;ﬁﬁd{mwc@-sol ution

(20 nm.), mxed well, and the ases were separafed. The organic_ phase was

washed wi ':1 h a(S:)M)d'qJ((ﬁ@l)il}dmnyi-HRAgileihﬁﬁl-phehﬂrﬂtbﬂ)*N—Elew;'gmpmfé_?mi ned
a eo a re ack- ext cte W t, acet ate . e
canbi ned: or 3&?1%‘%%&@%?@%9%@&%%@%ﬁ%cgﬁ‘%ﬁﬁ%f(‘%%‘f ?ﬁ%ﬁ"h rﬁlﬁ"a

bi carbonate_sgl | 9. X% M ndlbhabaRy SloaR)YAESS: SR e mk 8t

filtered, concentrated In vacuo to afford a crude product (506.6 ng,
769 as a br methylstifaml-phemd R3¢SO Jodiplagniyly 1 Aboxckspiio[4.4 nogel(SEA)-N230- 400
mesh, ethyl acetate) afforded ) .

"2(R) - (3-chl o(%thh}‘Péf)ﬁah@%)cFPF@ﬁ&#-PBﬁ@ﬂsﬁ DN pedvlaropianamids et YIPYN 20
Qct ober 2006§ a}ﬁiz%/g?%éﬁ% PCT/ EPO3/ 03844 124 pyrazin-2-yl - propi onam de
(442 ngy, 66 % as™a ¥an foam HPLC (Zorbax XDB- C8 150x5mm 20-100%
acetonitdl e/water over 20 min, 20 mn run, 220 nm |

Step 5
[0236] A mixture of 2(R)-(3-chloro—4—methylsu1fany1-phel:1y1)-3—(2(S),3(S)—diphenyl- :
1,4—di0xa—spiro[4.4]non-7(S)-yl)-N"—(?.(R)—hydroxy-1(Rjimethyl-z-phenyl—ethyl)- :
N-methyl-propionamide (2.28 g, 3.47 mmol), 1,4-dioxane (4.56 mL), and a IN
aqueous sulfuric acid solution (4.5 mL) was heated under reflux for 18 h. At this
time, the reaction was cooled to 5°C and diluted with water (12 mL). The aqueous
portion was decanted. The resulting viscous oil was dissolved in zert-butyl methyl
ether (30 mL), washed with water (3 x 10 mL), and dried over anhydrous sodivm
sulfate. The combined aqueons phases were back-extracted with ethyl acetate (20
mL). The combined organics were washed with water (3 x 10 mlL), dried over
anhydrous sodium sulfate, and concentrated in vacuo to afford the crude product
(1.76 g) as an overWeight, brown semi-solid. This material was recrystallized in
1:1 ethyl acetate:hexanmes to afford 2(R)-(3-chloro-4-methylsulfanyl-phenyl)-3-
~ ((S)-3-oxo-cyclopenyl)-propionic acid (422.1 mg, 38.8%) as an off-white solid. -
HPLC (Zorbax XDB-C8 150x5mm, 20-100% acetonitrile/water over 20 min, 20
* min run, 220 nm, 1 ce/min R¢= 10.3 min) indicated 98.5 area% purity, and HPLC




cc/mn R =7.7 mn) indicated 95.3 area % purity, and HRLGcto6di20ad pak
AD- RH, 150x5 mMm 5 ethanol/5 nethanol/4 water, 60 mn run, 220 nm 0.5

cc/mn, &whHozddss 3(S) = 25.2 min; 2(R), 3(R = 39.2 m persdiowssk90. 5%
de. Exanple 48 123

2(R) - (3-Chl or o- 4- net hanesul f onyl - phenyl ) - 3- ((R) - 3- oxo- cycl opent ylg - N- pyr azi
n- 2-yl - propiChiralpekl ADRHT15@S @ 70% dfhar@Gl/weR8930 min run, 230 nm, 0.5

2(R) - (3-Chl - 4- et | - ph - 3- - 3- 0XQ- I tyl)-N

VT Az! 1 2- yICBpiRo AN e URe T L U B S AT Haidioogede

2(R) - (3-chl -4-

m(et %agesﬁl f S:SI - phenyl ) -3-((S)-3-o0xo0-cycl opentyl)-N pyrazin-2-yi-propi onam
de (Exanptg #7) starting with (R R)-hydrobenzoin (Wang, Z. -M; Sharpl ess,
K. B. J. Og. Chem 1994, 59, 8302). Step 1 _[0240]

2(R), 3(R) [wghésnw sqlutionyj oR&- s6(Rc)c{?mhlﬂrﬁdﬁme@helf@%a%—péww)r%EQSQ/"E‘cﬂi&oai ned
~1;2021 %?{glcogfog%ﬁy@)%@rég%g%o%gg (ff@ 1%&,- B%@%%ﬁﬁ%ﬁ dcBroh Q4GS dritred Lt S% yi el d

1 (S), 5(R) - bigYC vk FredtelWigran.@50s BblutloR of (AidRiyl Widiratlée pheesone @oOwudl ane) was
simlarly obtained from2(R),3(R)-di phenyl -1, 4-di oxa-spirqg[4. 4] non-6-ene in
68% yield dil enxmelk ydifier |1 hathecrolftHemivsen ramaved HpL@crg 6 3aerdx = 150x5mm

ndi cat ed. o6oB-orRERARR T P bkt bsbrSB0e S i §SnBee s er B oasaa
%(22) Slt ggoﬁegﬁzg‘]ﬁh%@%awﬁéﬁﬁ 1, 4-di oxa-spiro[ 4. 4 nonane was simlarly
obtained from 1(S), 5(R)-bicycl o[ 3. 1. 0] hexan-2-spiro-2'-(4(R), 5(R) -di phenyl

“di oxol ane&g& 25Cin 71. 7% yield as a white solid. Step 4 :

j0238] A mixture of 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-((S)-3-oxo-

cyclopentyl)-propionic acid (544 mg, 1.58 mmol), methylene chloride (7 mL},

toluene (5 mL), and a catalytic amount of N,N-dimethylformamide (10 pL, 0.13

mmol) under pitrogen was treated with oxalyl chloride (1.4 mL, 16.3 mmol). The

reaction was stirred for 1 h (gas evolution). At this time, the reaction was then

partially evaporated in vacuo at 25°C to remove excess oxalyl chloride. The

. residue was co-evaporated with toluene (2 x 4 mL) and concentrated iz vacuo to

about 4 mL. The resulting brown slury was added Via.a cannula over 15 min to a

mixture of 2-aminopyrazine (189 mg, 1.99 mmol), methylene chloride (4 mL), and

- pyridine (170 pL, 2.1 mmol) cooled to -10°C. The reaction was allowed to warm

to 25°C, where it was stirred for 18 h. At this time, the reaction was quenched

with water (700 pL) followed by-l a IM aqueous citric acid solution (5 ml, 5

mmol). The reaction then was diluted with ethyl acetate (40 ml) and a 1M

aqueous citric acid solution (20 mL), mixed well, and the phases were separated.

The organic phase was washed with a 1M aqueous citric acid solution (3 x 5 mL).

The combined aqueous phases were back-extracted with ethyl acetate (30 mL).

The combined organic phases were washed with a 10% aqueous potassivm

bicarbonate solution (3 x 25 mL), dried over anhydrous sodium sulfate, filtered,

and concenirated in vacuo to afford a crude product (506.6 mg, 76%) as a brown

foam. Flash chromatography (Merck Silica gel 60, 230-400 mesh, ethyl acetate)

_afforded 2(R)—(3-ch10r0-4-methanesulfonyl_—phe_nyl)—_3—((S)-3-oxo-cyclopenty1)-N—




[ 0243] 20 October 2006

2(R) - (3-chl oro-4-net hyl sul fanyl - phenyl )-3-(2(R), 3(R) -di phenyl -1, 4-di oxa-
spiro[4.4 s~ Y1) - N- (2(R) - hydr oxy- 1(R) - met hyl - 2- pheny] < =

met hyl pr O]B{tgghé(ry?lg e was simlarly obtaj,ned from7(S)-i odon&%ﬁﬂ%&%f%( R) -
di phenyl -1, 4-di oxa-spiro[ 4. 4] nonane in 65%yield. Step 5 [02441

2(R) - (3- chl gyeaAn-Tefiiprbsivhdnainy (442hey 6§ 28 43 RanFoamoHPY.E pery XDBr opi oni ¢
acid was simlarly obtained from 2(R)-(3-chl oro-4-nethyl sul f%ﬁyl - pEenyI ) - 3-
(2(R), 3(R) - dipAseRImm, 20d08%a2cspmitsicdwaten oner72iRpuigy 30 }up SER)Z2H VR Poxy - 1(R) -
Y 2 D iR 7 DAY 925 QRAY: Ficty) ad MY LU HirApaR AYSRERW T 0AM
2(R) - (3-chl qrpxd it Hapeasld sesbnalienie, & hiRm32ancy.slcofsng Rof
propionic acid was simlarly obtained from2(R)- éB-chI or o- 4- et hyl sul f anyl -
phenyl ) - 3- ( 2RR),3(8xo 26 chimpe@)l IR ~cif-Dniie) shedd PRSYOMW yiel d as a white
solid. Step 7 [0246] ‘

2(R) - (3-chl or o- 4- et hanesul f onyl - phenyl 2 -3-((R) - 3-o0xo-cycl opentyl)-N
pyrazi n-2-yl - propi onam de was si m &) ai ned from 2( Rl- 3-chl.or o- 4-

net hanes ul{RRE-Citheroy4-meghxerpligrydsphes y3o(BIByuxp-qyelopriyDeN-RITYMH 43%
yield as a white foam BPLC (Cliylghppionabui@s, 150x5 nm 5 et hanol/5

nmet hanol /4 water, 60 min run, 220 nm 0.5 cc/mn, R of 2(R), 3(S) = 25.4
mn; 2(R), 3(R _ 38.9 mn) indigated 95.9 area% purity and >99% de. 20
Cct ober 2006 WO 03/095438 PCT/ EPO8L03844 126 Exanple 49

N- ( 5- Brono- pyrazi n-2-yl ) -2-(3-chl g 4- et hanesul f onyl - phenyl ) - 3- ( 3- oxo-
cycl opentyl)-propionanide O HH %0 ON Br

10239] 2(R)~(3-Chloro-4-metbanesulfonyl-phenyl)-3-((R)-3-oxo~cyclopentyl)-N-
pyrazin-2-yl-propionamide was prepared in a similar manner as 2(R)-(3-chloro-4-
methanesulfonyl-pheny)-3-((S)-3-oxo-cyclopentyl)-N-pyrazin-2-yi-propionamide

- (Example 47) starting with (R,R)-hydrobenzoin (Wang, Z.-M.; Sharpless, K. B. [/
Org. Chem. 1994, 59, 8302).

Step 1
[0240] 2(R),3(R)-diphenyl-1,4-dioxa-spiro[4.4]non-6-cne was similarly obtained from

‘2-cyclopentene-1-one and (R,R)-hydrobenzoin in toluene in 91.5% yicld as a
white solid.

Step 2

[0241] 1(S),5(R)-bicyclo[3.1.0]hexan-2-spiro-2'-(4(R),5(R)-diphenyl dioxolane) was
siﬁﬂmly obtained from 2(R),3(R)-diphenyl-1,4-dioxa-spiro[4.4]non-6-ene in 68%
yield after crystallization from pentane. HPLC (Zorbax XDB-C8 150x5mm, 5-
100% acetonitrile/water + 0.1% trifluoroacetic acid, R, 18.0 min) indicated 96.5

area% purity.




~ 500.0041 found 500.0048. 20 Cct ober 2006 WO 03/ 09-5438 PCT/ EP03/ 03844

Cl [0247] A solution of 20 October 2006

2- (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3- ( 3- oxo-cycl opentyl)- propionic acid
(prepar ed v odmysksampl e 45, 1.05 g, 3.04 mmol) and N, N dipggfdeylbimam de
(5 drops) in nmethylene chloride (10 mMy; cooled to OC was treated with
oxalyl chloride (0.39 nL, 4.57 mol ). The reaction m xture was stirred at
0C for 1 Ibtemd t hen at 25C for 1 it The solution was then concentrated in

di ssql ved i | hi 5 ni).

Theresal A0HT JED AP T oA e GO BB La-J e S TRaR FERREIERY 0 fo &
| ut f2s 5 il di

ol Ut Lon of SRATLEC Robt OTIRLAEL ORI s et DL B RRR R oot 19

-pyridi ne (0didxolme) a2 BT imMl TP yiEhinsraeelitd whidni xt ure was stl rred at OC for
30 min and then at 25C for 3 h. The reaction m xture was quenched with a
I N aqueous citric acid solution (10 nL) and stirred for 15 mn. The

“reaction \5\@5 %hen diluted with a |IN aqueous citric acid solution (50 niL)
and et hyl ate (75 nL). The organic |ayer was washed with a saturated

aqueous sqm@mu{)qardmm}ammamwml@ﬁ&ymya-(2(1&43(&} diphenyHi)4-diaral a
saturated aqueous sodium chloride solution dried_over magnesium

~sulfate, filpuekdtinamdortdhta®Bi EEIPW"J/%GBeﬂlﬁr%Phﬂé’I"EQ}YDONm ogr aphy
FLASH 40 S
br ono. py av i TEDVGOPIRRLEE s, SEELALEpRRLER b I HaE ), i

cycl opentyl )mﬂie%ﬂpﬂm:&%gﬁ&[ﬁﬂamﬁnﬁﬁ%%%ﬁeld yel | ow- orange foam
97-103C (foamto gel) RVE me calcd for Cr9H19Br Cl N3O4S (I\/Hr|—|)+

'127 Exanpl e 50

2- (3, 4- D 8kpd¥ o- phenyl ) - 3- ( 3- hydr oxyi m no- cycl opentyl ) - N-t hi azol - 2-yl -
pr opi Onam{ﬂdﬁél] %ﬁ)-’?ﬁ%-l_c|hi_o|rcl;14?meoth3[>isulfanyl—phenyl)-3—((R)-3-oxo—cyclopenyl)—propionic

acid was similarly obtained from 2(R)-(3-chloro-4-methylsulfanyl-phenyl)-3-
(2(R),3(R)~diphenyl-1,4-dioxa-spiro[4.4]non-7(R)-yl)-N-(2(R)-hydroxy-1(R)-

methyl-2-phenyl-ethyl)-N-methylpropionamide in 72% yield as a yellow foam.

Step 6
- [0245] Z(R)-(3-chloro~4-methanesulfony1—pheny1)- «(R)-3-oxo-cyclopentyl)-
propionic acid was similarly -obtained from 2(R)-(3-chloro-4 -methylsulfanyl—

phenyi)-3-((R)-3-oxo-cyclopenyl)-propionic acid in 90% yield as a white solid.

T

- Step 7
[0246} 2(R)~(3~chloro4-methanesulfonyl-phenyl)-3-((R)-3-oxo-cyclopentyl)-N-
pyrazin-2-yl-propiopamide was similarly obtained from 2(R)-(3-chloro-4-

methanesulfonyl-phenyl)-3-((R)-3-oxo-cyclopentyl)-propionic acid in 43% yield
as a white foam. HPLC (Chiralpak AD-RH, 1505 mm, 5 etbanol/5 methanol/4
water, 60 min run, 220 am, 0.5 cc/min, R; of 2(R), 3(S) = 25.4 min; 2(R), 3(R) =
38.9 min) indicated 95.9 area% purity and >99% de.




Cl C1 [0248) A solution of the 20 October 2006

2- (3, 4-di chl oro- phenyl ) -3-(3-0xo0-cycl opentyl)-N-thiazol -2- yl-propi onam de
(pr.epar ed vag odpsipganpl e 43, 144.6 ng, 0.38 mmol) and hyd@peRshiRe
hydrochl oride (39.7 ng, 0.57 mmol) inggethanol (1.1 nm) and pyridine (1.1
m.) was heated under reflux for 3 h. The reaction mxture was allowed to
cool to 25C and then was concent r aE&ample 49acuo. The resulting residue was
di | uted wi t N-¢S-Bybmeaqairatie-2-31b2AB)chlokoel-meteaniesulfensdpherd)-de3fose- with a 1IN
aqueous hydrochloric acid soleytlopentyljpropjonangdde saturated aqueous sodi um
chloride solution (75 nL), dried over sodiumsulfate, filtered, and
concentrated in vacuo. Flash chyomatography (Merck Silica gel 60, 70-230
mesh, 70% et hyl acet at e/ hexanes).af f orded

2- (3, 4-di chl oro-phenyl) - 3-( 3- o@ iHM no-

cycl opentyl)-N-thiazol -2-yl -propie 'I_r'ie (138.9 ng, 929% as a white foam
np 98-101C (foamto gel); (ES)+- ! m}é cgjed for G 7HL7CI 2N3Q2S ( MrH) +

398. 0492 found 398. 0496. Exaraol q 1 =
= phA -(3h oxyi m no-cycl opentyl)-N
@

2- ( 3- Chl or o- 4- net hanesul f onylsp
pyrazi n-2-yl -propi onamde ,#&HM{HHH N BN O C 20 October 2006
WO 03/ 095438 PCT/ EP03/ 03844 128 $i0249] A sol ution of

2- ( 3- chl or o- 4- net hanesul f onyl - phenyl ) - 3- ( 3- oxo- cycl opent yl ) -

N- pyr azi nf0247jl A psaipticn afi 2+63-Ciapapdnethassilfonilkpingyd-346;oxb2ycRpenfy)) 0. 29

I d hydroxyl am hyd hl orid 30..4 0.4 ) i h I
(085 ni) BHPEYE 4HhdoEBEs L0 emmEacd 1pich + 84 FEROD A - The
reaction M iy itAhanAll YRR Pin Atk e 2T IVASS QBN AAL ed i N

vacuo. The resulting resi
: “treated with oxalyl chloride (0.39 mL, 4.57 mmol). The reaction mixture was

stirred at 0°C for 1 b and then at 25°C for 1 h. The solution was then concentrated
- in vacuo, and the orange-brown gel was dissolved in methylene chloride (5 mL).
The resulting solution was added dropwise via an addition funnel at 0°C to a

~ solution of 2-amino-5-bromopyrazine (0.79 g, 4.57 mmol, prepared according to
Tetrahedron 1988, 44, 2977-2983) in methylene chloride (5 mL) and pyridine
(0.37 mlL, 4.57 mmol). The reaction mixture was stirred at 0°C for 30 min and
then at 25°C for 3 h. The reaction mixture was quenched with a 1N aqueous cifric
acid solution (10 mL) and stizred for 715 min. The reaction was then diluted with a
IN aqueous citric acid solution (50 mL) and ethyl acetate (75 mL). The organic
Iayer was washed with a saturated aqueous sodium bicarbonate solution (50 mL),
- water (50 mL), and 2 saturated aqueous sodium chloride solution (50 mL), dried
over magnesium sulfate, filtered, and concentrated in vacuo.  Biotage
chromatography (FLASH 40M, Silica, 50% ethyl acetate/hexanes) afforded N-(5-
bromo-pyrazin-2-y1)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-
cyclopentyl)-propionamide (0.622 g, 41%) as a yellow-orange foam: mp 97-103°C
(foam to gel); (BS)*-HRMS m/e caled for C1oH;oBrCINO,S (M+H)" 500.0041
found 500.0048.




was diluted with water (50 nL) and extracted with ethyl 28cadteliee 2080 nl) .
The organic |ayer was washed with a I N aqueous hydrochloric acid solution
(2 x 50 mip oamsksss sat urated aqueous sodi um chlori de sol uti@PrpkBRsdll) .
dried over sodium sulfate, filtered, ;@gnd concentrated in vacuo. Flash
chromat ography (Merck Silica gel 60, 70-230 nesh, 80-100% et hyl

acet at e/ hexanes) afforded 2-(3-chl Examgle S0

met hanesul f ong4(3.gHaiakilore-PheBylnpeB duydicoxyiminy-cydemantyl)-N-tipmol-22ikn- 2- yl

propi onam de (68.8 ng, 55% as a phepionseidd: np 205-207C, (ES)+-HRMB me
cal cd for CL9H21C1IN404S (M+H) + 437. 1045 found 437.1048. Exanple 52

N- ( 5- Brono- pyrazi n-2-yl)-2-(3-chl 0HA- 4- met hanesul f onyl - phenyl ) - 3- ( 3-

hydr oxyi m no- cycl opentyl) - propi onram de ,OHNHHH OSI ON /NXBr C L

[ 0250] A sol ution of
N- ( 5- br onmo- pyr azi n-2-yl)-2-(3-chl« met hanesul f onyl -

phenyl ) - 3- (3- oxo- cycl opentyl ) - prop onmnhde (prepared as in Exanple 49, 190
ng, 0.38 mmol) and hydroxyl am ne h drch orée (40 mg, 0.57 mmmol) in

met hanol  (0.90 L) and pyridine heat ed under reflux for 3 h.
The reaction mxture was all oyee te-25C and was then concentrated
in vacuo. The resulting residde was diluted with water (50 niL) and
extracted with ethyl acetate (50 ®L). The organic |ayers were washed with
a I'N aqueous hydrochloric acid solution (50 nL) and a saturated agueous
sodi um chi[048Hd salbtion ef  thel 2i-@dl-dividoro-plegybsi-(BromutyckipsntyDNdlaezad-2- and

othyl acet aUUTREIGHESIC AFROGUE 1B RECHPBY Ao 196 50EHabrs 508Y Wl
Dot et oy BB A i 0 0 ool BTy SO B no-
cycl opent yl )pypidopei @nhmldewdsl béhtaigundey Wihes far Z'yehL | Dhe frmmm mux 0O WBS 6 C,
(ES) +- HRVE T wed t ool % 257 and them whs concentiaied in vatub. CThe rews g redicie >
was diluted with ethyl acetate (75 mL). The organic layer was washed with a 1N
aqueous hydrochloric acid solution (75 ml) and a saturated aqueous sodium
chloride solution (75 mL), dried over sodium sulfate, filtered, and concentrated in
vacuo. Flash chromatography (Merck Silica gel 60, 70-23C mesh, 70% ethyl
acetate/hexanes) - afforded - 2-(3,4-dichloro-phenyl)-3-(3-hydroxyimino-
cyclopentyl)-N-thiazol-2-yl-propionamide (138.9 mg, 92%) as a white foam: mp
98-101°C (foam to gel); (ES)*-HRMS m/e caled for CrHCLN:O0,S (MHH)
+ 398.0492 found 398.0496.

Example 51
2—(3-Chloro—4-methanesu!fonyl—phenyl)—3 -(3-hydroxyimino-cyclopentyl)-N-
pyrazin-2-yl-propionamide

H K
Q 0 Nj




Exanpl e 53 o 20 October 2006
2-(3,4-Di chl oro-phenyl ) -3-(3-nmet hoxyi m no-cycl opentyl )-N-thiazol -2-yl -
propionamiwe osmsksdd HHH . ~ 1 Ns> C ON C [02511 A sol pigfpphsRks he

2- (3, 4-di chl or o- phenyl ) - 3- (3- oxo-cycl ggentyl ) - N-t hi azol - 2- yl - propi onam de
(prepared as in Exanple 43, 159.9 ng, 0.41 mml) and nethoxyam ne

hydr ochl of0%#9] (45 20Btiny, o) 26(3-aimby4-inathretshbiomyl-phdny?)-3a(3-oamdyclepentdi-ne (1. 2

mL heat ed d fl f .5 h..Th [ ] I dt
Ton "Te Dee Spererl ianimeriie roprodeye Boapis 2o da0d e 088 madhno o 1O
di | d wi : D ; ( hl i
ilute Wt%ﬁt@%@%ﬁﬁ&?ﬂo‘m&& m@.&fhg% k! Huedp%muﬁ(dwmq oric

acid solution L) and a saturated aqueous sodium chloride solution (75
m.), dried aMeyridindi(@80 sul ¥ whseheatdd indeedfhivafia Sdontentepaiadmixtures@so. Fl ash -

32 ;? g;?%;i%&é@? %Eéazcgli gglagdéf;@g \%l_as T?lgfl cbzn%gr_lt?a?gd irrltevsczgizo.S I(;/g :reets,lrl]l¥i1|1g residue
di chl or o- ph | Yor.3-{ 3= AL RQ-.CUG -) - | - I onam de -
(168, 5 o o5t diluted W RRK O EUORAN Wi Sl UcBe (SN0 PIRR OO0

calcd for Claph@CkINERAS wabldd) with 1210648 du0 ipdrodARriOG5R sclfdAoRabs® 2006
WO 03/ 095438 PCT/ EP03/ 03844 130 Example 5

4 .
2- ( 3- Chl or o-ml v reseiseie gayFoup ey ciinrids sakfine £ 59 mlnligdavspadym ) - N-
. pyrazin-2- ylghﬁﬁt&pﬁﬁé}&@ agl% cdngadyra%c{_iin%ac%. Flash chromatography (Merck Silica

gel 60, 70-230 mesh, 80-100% ethyl acetate/hexanes) afforded 2—(3-011101‘(_)-4—
methanesulfonyl-phenyl)-3-(3-hydroxyimino-cyclopentyl)-N-pyrazin-2-yl-
propionamide (68.8 mg, SS%j as a white solid: mp 205-207°C; (ES)-HRMS m/e
caled for CioHa1 CINGO4S (M-+H)" 437.1045 found 437.1048.

Example 52
N-(S—Bromo—pyrazin—Z—yl)-2-(3-chloro—4-methanesulfonyl—phenyl)—37(3-
hydroxyimino-cyclepentyl)-propionamide

- {0250] A solition of N-(5-bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-
. phenyl)-3-(3-oxo-cyclopentyl)-propionamide (prepared as in Example 49, 190 mg,
0.38 mmol) and hydroxylamine hydrochloride (40 mg, 0.57 mmol) in methanol
(0.90 mL) and pyridine (0.90 ﬁ:L) was heated under reflux for 3 h. The reaction
mixture was allowed to cool to 25°C and was then concentrated in vacuo. The
resulting residue was diluted with water (50 mL) and extracted with ethyl acetate

(50 mL). The organic layers were washed with a IN aqueous hydrochloric acid
solution (50 mL} and a saturated aqueous sodiumn chloride solution, dried over
magnesium sulfate, filtered, and concenirated in vacuo. Biotage chromatography

(FLASH 408, Silica, 75% ethyl acetate/hexanes) afforded the N-(5-bromo-




OS ON Cd [02521 A solution of 20 October 2006

2- (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3- ( 3- oxo-cycl opentyl ) -

N pyr azi n-RoysApssepi onam de (prepared as in Exanple 45, 73p&rmensiofs4d7 nmol)
and met hoxyani ne hydrochloride (21.8 mg 0.26 mol) in nethanol (512 .tL)
and pyridine (512 L{ was heated under reflux for 5 h. The reaction m xture

was al | owed PW@ZUDZJ-W Ho(pdbrartimetisnesutimplaheart-f 4B dydionyimRieeo. The

resul ting reS| s dilute wat (50 rn apd extr e th ethyl
hcetate (2 x BooRmp T apon g, o0 e TRt e o ke aRitR ok et
aqueous sodi thmsqﬁ/esc@icutfbp@lg@o@romomwﬁg*Qyzeoquuhmswbme
filtered, and concentrated in vacuo. Flash chromat ography (Merck Silica
gel 60, 70-230 nesh, 70% et hyl acetate/hexanes) 'afforded

2- (3-chl or o- 4- net hanesul f onyl - phenyixang:lé 33 net hoxyi m no- cycl opentyl ) -

N- pyrazin- 2-yh: (9r401;1cmtamp1@n B-3-1Bthot$illind<cy alo)i;mt%g-rﬂmmolrmy%- 87C,
(ES)+-HRMS il e calcd for 3C1'}H‘96§ Mehl + 45 2 found 451. 1207.
Exanpl e 55

N- ( 5- Bronmo- pyr azi n- 2-yl ) - 2- (3- chl or 0- 4- et hanesul f onyl - phenyl ) - 3- ( 3-

met hoxyi m no-cycl opentyl )-propionaggde ,ONM HHH N OGS ON -Br O C
20 Cct ober 2006 WD 03/095438 PCTNHEPO3/ 03844 131 [0253] A solution of

N (5- br onmo- pyr azi n- 2-yl ) - 2- ( 3- chl o¥Q- 4- net hanesul f onyl -

phenyl ) - 3- (3- oxo-cycl opentyl )-pro in de (prepared as in Exanple 49, 190
ng, 0.38 mmol) and net hoxyam ne hyd |l oride (48 ng, 0.57 mol) in

nmet hanol - (0.90 nL) and pyridine (Q.90 ﬁ heat ed under reflux for 3 h.
The reaction mixture was al |l oweo ﬁc and then was concentrated
in vacuo. The resulting resi dge di laut e ith water (50 nL) and '
extracted with ethyl acetate !

ci

[0251] A solution of the 2-(3,4-dichloro-phenyl)-3-(3-oxo-cyclopentyl)-N-thiazol-2-
yl-propionamide (prepared as in Example 43, 159.9 mg, 0.41 mmol) and
methoxyamine hydrochloride (52.3 mg, 0.62 mmol) in methanol (1.2 mL) and

- pyridine (1.2 mL) was heated under reflux for 3.5 h. The reaction mixture was
. allowed to cool to 25°C and then concentrated in vacuo. The resulting residue was
diluted with ethyl acetate (75 ml.), washed with a IN aqueous hydrochloric acid
solution (75 mL) and a saturated aqueous sodimm chloride solution (75 mL), dried
over sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography
 (Merck Silica gel 60, 230-400 mesh, 50% ethyl acetate/hexanes) afforded 2-(3,4-

dichloro-phenyl)-3-(3-methoxyimino-cyclopentyl)-N-thiazol-2-yl-propionamide
(168.2 mg, 98%) as a white foam: mp 69-72°C (foam to gel); (ES)"-HRMS m/e

. caled for C1gH19CLN30,S (M+H)" 412.0648 found 412.0652.




(50 raL) _ The organic layers were washed with a I N aqueawsOdysirootd ori ¢
acid solution (50 nL) and a saturated aqueous sodium chloride solution (50
m.), drie ,saagnesium sul fate, filtered, and concentr i 3CUO.

Bi ot age 5%?@%@%%g?aphy (FLASH 40S, Siljca, 50%ethyl aceta %ﬁ%%%s)
afforded the N

(5-brono-pyrazin-2-yl)-2-(3-chl oro-Efk-agﬁﬂngesul fonyl - phenyl )-3-(3

met hoxyi m noy_gy V) ' n, de d 612 , 28] AW foam np
91- 97C; (ES%@?E@%%% }eﬂ%a S%Hﬁ%}?}mi%‘gﬁ%‘égrlfﬁm?%% e g’%‘é&%gm f ound
529.0310. Exanpl e 56 124 y-prop

2-(3,4-Di chl oro-phenyl)-3-(3,3-di fl uoro-cycl opentyl)-N-thiazol -2-yl -propi on
amde FFHHH CCC [0254] Ar:égture of :

2- (3, 4-di chl or o- phenyl ) - 3- (3- hydroxy-cycl opentyl )-propionic acid nethyl
ester (prepared as in Exanple 36, 6.4 ng, 1.12 mmol), N nethyl norpholine
N-oxi de (197 ng, 1.68 mmol), and pdwdered nol ecul ar sieves (1.12 g) in’
nmet hyl ene chloride (2.25 nL) at 2 g treated with tetrapropyl amoni um
perrhut henate (20 ny, 0.05 nmol). esulting mxture was stirred at 25C
for 30 mn. At this tinme, the reaction s{jfihtered through a pad of ,
celite (ethyl acetate as eluent). r e}as concentrated in vacuo_
Fl ash chromat ogr aphy (Merck Sifi , 0400 nesh, 75/25

hexanes/ et hyl acetate) affor N
2- (3, 4-di chl oro- phenyl) - 3- ( 3- oxo- cydl opentyl )-propionic acid nethyl ester
(261.3 ny, 73.8% as a clear oil: EI-HRMS me calcd for Cl5H16C12C3
(MrNa) + 3302928 A0 sofuidh dof3 343 @B Toko-420 etbahanion Gheny MD(B3k 0 254 8Bentyl)-

PCT/ EPO3/ 03844 132 [0255] A solution of :
2-(3, 4-di chl¥rorashedyl-propigrmise (opareh an iy Exapplspio it w& 8170 ester

(261.3 ng, 0,83 ) _i-n hyl en l,Or | Q.4 W t h

di et hyl am no W%%Qﬁm%gfé%%d?ﬁel@T'r?tr,ng’clj(?‘%éﬂfmﬁlﬁ%l? }%%ﬁtﬁ%forlgé%l ng dm' xture
waz heat ed atyfilfe {02 118 Was Abatbdiufiddr iBux the 5TIeadthE GBacties Gixalredvdso 25C
an :

allowed to cool to 25°C and was then concentrated in vacuo. The resuliing residue
was diluted with water (50 mL) and extracted with ethyl acetate (2 x 50 mL). The
organic layers were washed with a saturated aqueous sodium chloride solution (50
mL), dried over sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatégraphy (Merck Silica gel 60, 70-230 mesh, 70% ethyl acetate/hexanes)
“afforded 2-(3-chloro—4—n:1.ethanesulfony1—pheny1)-3-(B-methoxyimino—cyclopentyl)-
N-pyrazin-2-yl-propionamide  (61.2 mg, 78%) as a white foam: mp 85-87°C;
(ES)*-HRMS m/e calcd for CooHpCIN,O4S (MHH)™ 451.1202 found 451.1207.

- Example 55 ,
N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(3-
N .- methoxyimino-cyclopentyl)-propionamide
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was diluted wwth water (50 nmL). This solution was extraciadktbtdroomet hyl ene
chloride (3 x 30 nL). The organics were dried over sodiumsulfate,

filtered, concentrated in vacuo. Flash chromatograph ilica
gel 60, 23@6%86939%88& 90/ 10 hexanes/ gthyl acet ate) afforé)ecﬁwﬂgl&ﬁd

2- (3, 4-di chl oro-phenyl)-3-(3,3- difluoro-cycl opentyl)-propionic acid nethyl

ester (79gbAPa 28olifidn aSofa Wetslig¥moYytazid-2D6I-(Achlbrd- 4 tihesulfonyl-
2- (3, 4-di chl or o- phenyl ) -3- (3, 3-di fl uoro-cyclopentyl)-propionic_ acid nethyl
ester- (75 myphefylp3-(AreiojcyalogedtyBipromenanado(raenapd segn Fxampladb 70 e, a

sol ution of nesi.um pet hoxi de.i n. net hano .4 % 0. 4 mmol )
was heat ed t(g?gﬁ@lya?gei%&%wﬂpﬂfeh?g??%det (f(é}é 91%\5;\@’? fé’ﬁm Prﬁj{l {Frr%th%gg cool ed
to. 25C and ' hekt £ QW RPMhe (ddetick Silica
gel 60, 230 A e e e

2- (3, 4- di chlmixourphendllpwad to cool to 25°C and then was concentrated in vacuo. The
{3, 3-difluoro-cycl opentyl)-Nthiazol -2-yl - pi onam de. (44. 499 as an
“off- white semigne Fepidue as sighated R reeten M%gax?ﬁe@%f%ﬂ%%os ( M+H)
+ 405. 0402, d 5 é% ; hydrochloric acid
2-(3-Chlor o-q{) %phaf\%saﬁqy on;}?@gﬁgﬁtﬁe‘f’%}e? é»f‘:lﬁly%lrIE)\Txa;/q-u?e:E)Irlrstat3(1ytlmE cfilrz:l opentyl)-N
pyr azi n- 2- ylsohitiefi(Shaill) dad aknirhtéd dueGnGoivnNGhlofds s@btipro@dhl\dgedm

sol uti on of nethyl magnesi um brom_de in ether (2.53 nm, 7.59 r’r‘rg)lt)cr cool ed
to OC was t rayat emagrespin s &ulfpien Bligetutindn proipdeporgese.  Biotage

et ober 2000 AN s T AL O RO Sth LRl or O T s
0.10 g, O. ‘21{5—%&? laRirt Bl Tyahy3lEidbier 4methbndsulfonilgheny®SeBt i ng sol ution was

;stirred at OC for m n, quenched with a saturated aquepus_ammoni um

chloride solmetharyimzoryylopaniaapripriteide (6 b Mgt a 2 Yellae fPams R ous
ammoni um chlari-de. Sahutions(20 My ANE,SEIMIcIRGE!She-+ 555580307 Rnd

529.0310.

Example 56 ‘
2—(3,4-Dichloro~phenyl)—3—(3,3-diﬂuoro-cyclopentyl)-N—thiazol—2—y1—propionamide

[0254] A mixture of 2-(3,4-dichloro-phenyl)-3-(3-hydroxy-cyclopentyl)-propionic
acid methyl ester (prepared as in Example 36, 356.4 mg, 1.12 mmol), N-
methylmorpholine N-oxide (197 mg, 1.68 mmol), and powdered molecular sieves
(1.12 ¢) in methylene chloride’ (225 mL) at 25°C was treated with
tetrapropylammonium perrhuthenate (20 mg, 0.05 mmol}. The resulting mixture
was stirred at 25°C for 30 min. At this time, the Teaction was filtered through a
pad of celite (ethyl acetate as eluent). The filtrate was concentrated in vacuo.
‘Flash chromatography (Merck Silica gel 60, 230-400 mesh, 75/25 hexanes/ethyl
acetate) afforded . 2-(3,4-dichloro-phenyl)-3-(3-oxo-cyclopentyl)-propionic acid
methyl ester (261.3 mg, 73.8%) as a clear oil: EI-HRMS m/e calcd for

 CysHi6Cl0; (M+Na)" 337.0370, found 337.0371. | -




aqueous | ayer was extracted with ethyl acetate (25 nlL). Jthectsedr2onsed
organic |layers were dried over magnesiumsulfate, filtered, and

concent r atygg ok/fosyRCU0. Bi otage chromat ography (FLASH 40S, pS§ihiSRsss$0%0

et hyl acetate/hexanes) afforded 132

2- (3-chl or o- 4- met hanesul f onyl - phenyl ) - 3- ( 3- hydr oxy- 3- net hyl -

cycl opentyl)-N-pyrazin-2-yl -propionam de (37 ng, 35% as a yellow foam np
78-84C (foamto gel); (ES)+-HRMS nfe calcd for C20H24CIN3OAS (MtH) +

438. 1249 AR A 38lutpss of Befrpilichlsgo-phenyl)-3-(2-oxo-cyclopentyl)-propionic acid

2- (3-Chl oro-4- hane onyl s phenyly) = 3- (4- 0x0- cycl N pyrazin- 2-yl -
pr f)pi onami demegg’llt—? it @gi%éné WF&%&%P g\l%lg%&?icgprénggla@d L) o el 2 Y
4- cycl ohexangng GkBAXMirogniRe teh1abhdd (56 8L, | 2408r@1). 2heI8sultify tnixiawd
ethyl ene glycol (2.13 nL, 38.19 nmol) in toluene (150 nL) was heated in a
Dean- St ar k twaphested & 60TC foorl 8 . hAh s Waes, theereactiovavesdcagiedhto 25°C and

p-tol uenesul foni ¢ acgi d.., nonohydr a (56. 74 0.294 mmol ). -Th ction
sol ution vvaswﬁ%gﬁ‘étﬂga‘ﬁlﬂié“éad?rt a/sgnﬁ‘l&j‘:soﬁ?ﬁ;rfog{ﬁ%f]ewﬁj% a@%@l 2P 7 5% % and

concentrate : i i J fufd, Bhdiyd, maet ate
%lggédéj&ﬁtgso%. TIRSSHohhiBgwRtd desovd ss@lmasifue, Slidy

(200 nm), was water (2 x 50 nlL), dried over nmagnesi um sul f ate,
filtered, anshncamaent rateckd. n Rasbudromamefaphy (Mrnele Silica gel 60, 230-400

1, 4-di oxa-spirq[ 4. 5] decane- 8- boxyl.i.c id ethyl ester (6. g 9.3% as
~a colorl essngih 9?’%@53@%‘*@8@3{'%%/36‘?) aHtdea tz'éﬂ' 1 OIO'Igheu%BG'G’ k2

L dioxe spunght SLAREASSRonptR o LBt P sl 2a0 w33

nmmol) in tetra s treated opwi se with a 1.

Cct ober 200&i1.WO 03/ 095438 PCT/ EP03/ 03844 134 solution of |ithium alum num
hydride in tetrahydrofuran (10.0 nL, 10.0 nmol)_ The reaction m xture was-
stirred at OC for 30 mn and was then quenched by the dropw se addition of

o um SPBY AUTEBRG o O S ol bR BRI Ao BNECS
25 ). The LoREMeHeREddninte, ©Xrafiol) amdreatiotdaole(27s0gi0l6 muld)dne,
filtered a solution of magnesium methoxide in methanol (7.4 wt.%, 0.63 mL, 0.44 mmol)
was heated to 110°C for 18 h. At this time, the reaction mixture was cooled to
25°C and then concentrated in vacuo. Flash chromatography (Merck Silica gel 60,
230-400 mesh, 70/30 hexanes/ethyl acetate) afforded 2-(3,4-dichloro-phenyl)-3-
(3,3-difluoro-cyclopentyl)-N-thiazol-2-yl-propionamide (44.2 mg, 49%) as an off-
white solid: mp 154-156°C; FAB-HRMS m/e calcd for C17H;6F2CLN; 08 (M+H)+
405.0402, found 405.0404.

Example 57
- 2-(3-Chloro-4-methanesnlfonyl-phenyl)-3-(3-hydroxy-3-methyl-cyclopentyl)-N-
. pyrazin-2-yl-propionamide

HO.
H

HH
N N\
Senas
clt

[0257] A 3.0M solution of methylmagnesium bromide in ether (2.53 mL, 7.59 mmotl}
W cooled to 0°C was treated dropwise with a solition of 2-(3-chloro-4-
- methanesulfonyl-phenyl)-3-(3-oxo-cyclopentyl)-N-pyrazin-2-yl-propionamide




and concentrated in vacuo to afford pure 20 October 2006

(1, 4-di oxa-spiro[ 4.5] dec-8-yl)-nethanol (1.60 g, 99.9% as a colorless
oil. [026 Lytion of (1,4-dioxa-spiro[4.5]dec-8-yl)- .60 g,
9. 29 mmol gu’?ﬁb’ﬁ%é hyl ene chl ori de (50 ) was treated withrf’pr'trhjrw%38(”1

4- (di met hyl am no) pyridine (1.26 g, 10.22 mol) and p-tol uenesul f onyl
chlorirde (1.88emhredaslia Frmiple 43,1010 gaG:23 Dmml) i tetrehydagusni(t mdg- dkhe25C f or
2 h, and was then washed with a saturated aqueous soqdi um bi carngrr%F te
sol ution (1 xesahingisolutinme wp gired dtal &r Iega30 dnine @ d Wity 3 SAWAHLY £ at e,

filtered, and concentrated Jj.n . - T L Ag: 0] digsatyed in
acet one (30 ﬁﬂeoﬁ%ﬁmﬂ%ﬁ%ﬁm \?mn%{%gésig%?nuemerf%g%g%b%%gygé%?y%%@% ! ). The
reaction was,fRate dmebarm 'dBidids sobttiod (0 mlgoietethgl Aotte @fdmi herlhe
concentrated in vacuo. The resulting residue was sus%ded in ethy] acetate

(50 i), wasiuedusdayer was extrgcpedywith eiy) acetate 45 Gwle) feebined STEFYt e,

filtered, an concenfrated in vacuo. Biot hr K 405,
511 on o) 1 By e sty G ma St sty 3 TRORMARRY AFci!

8-i odonet hyl Eiotﬁgﬁedicﬁﬁﬁﬁa?d%%ﬂ{;ﬂ-@t%ﬁn@_s( 25iB22,0.80988tBf) assatehexdnes)l ess
oil. [0261] solution of "dii'sopropylamne (0.23 nL, 1.63 mmmuol) in_dry

t et r ahydr of usgiorded 5. 0 nlL)2-(Dchlew-f-metraSulfngphaybdg8ruresyi-estel with a
2.5M sol ution of n- tylli.thiumin hexan 0. 63, 4L, - hhe
reaction m XPX#@WQ%T&F% . ”Pro-p‘}’W%er %?OSWI’ ?’géﬁk St%g%§?€g§%%'dm+r opwW se
w t h a sol ut Ll =chl o .o y@f_{hﬂ Hzepe0,8 @) et hyl
ester (prepalr7§e)34§fs (?O%EEEgrﬁ)eﬁbé@? 340 %g%i%%d %brlet;:ﬂ%ﬁé)izﬁ g?yﬂe%ra?ydrofuran
(3.0 nlL) and43R.B:4d forid¥33.B24. 5, 6- tetrahydro-2(1H)-pyrimdinone (1.0 ni).
‘The reaction mxture turned dark in color and was allowed to stir at -78C
for 1 h, at which tine, a solution of 8- '

i odonet hyl -1, 4- di oxa-spiro[4.5]decane (500 ng, 1.78 nmol) in a snmall anopunt
of dry tetrahydrofuran was added Exapples® The reaction m Xt ure was

“al lowed to zvqar(‘mlbﬂ]—@&ﬁ‘ethnhesuﬁohyl—pmmta-@#-etb~tmlolE¢yBrN-PBréﬁﬁﬂéﬁcﬂf on

m xture was quenched 20 Cctober 2@R6opiciinidy 095438 PCT/ EPO3/ 03844 135 with
a saturated aqueous amoni um chl oride solution and then concentrated in
vacuo to renove tetrahydrofurang The aqueous residue was acidified using a
10% aqueous hydrochloric acid soon. The resulting aqueous | ayer was
extracted wth ethyl acetate (2 x 189 _nlL). The conbi ned organic extracts
were dried over - H

ZI

s
O“s N :
oA\ i

€l

[0258] A solﬁtion of 4-cyclohexanonecarboxylic acid ethyl ester (5.00 g, 29.38 mmol)
and ethylene glycol (2.13 mL, 38.19 mmol) in toluene (150 ml.) was heated in a
Dean-Stark trap at reflux for 1 h and was then treated with p-toluenesulfonic acid
monohydrate (56.74 mg, 0.294 mmol). The reaction solution was heated an
additional 30 min at reflux, cooled to 25°C, and concentrated in vacuo. The

: resulﬁng oil was dissolved in ethyl acetate (200 mL), washed with water (2 x 50
mlL), dried over magnesium sulfate, filtered, and concentrated in vacuo to afford
- pure 1,4-dioxa-spiro[4.5]decane-8-carboxylic acid ethyl ester (6.25 g, 99.3%) as a

colorless oil.

[0259] A solution of 1,4-dioga-spiro[4.5)decane-8-carboxylic acid ethyl ester (200 g,
0.33 mmol) in tetrahydrofuran (40 mL) at 0°C was treated dropwise with a 1.0M




sodiumsulfate, filtered, and concentrated in vacuo. Bi ofpQ&oEdPOIML Ogr aphy
(FLASH 40S Silica 8/2 hexanes/ethyl acetate) afforded the 2-(3-chloro-4-

met hyl sul fveoysegaimsnyl ) - 3- (1, 4- di oxa- spi ro[ 4. 5] dec- 8-yl ) - prapi s hsaei d

met hyl ester (315 ng, 55% as a yell gw viscous oil: El-HAMS nl/e calcd for
C19H25C104S (IM' 384. 1162, found 384.1169. [0262] A solution of

2- ( 3- chl or o- gelngahgf St rahmisenkydids-ip tettahgideofaran (10.0 mi, 10.0 mmol).

ot hyl ene.  CRPORPHOT SSOHEY Wit & B ‘olondicn i B EpsRFe-dptita
pre-m xed solishivaR Aabitiod diekin aneiexyihe ?gagtzl@n ¥k Chn QM0 B8 . sratedD, 3. 86

mol ) and sodi um bicarbonate (652 ng, 7. nmol ) in nethylene chloride (11
m.). The reaaqucows aminenime chlagds salntied(2atmPb@id extragtcdl wWith ethyleaceiptei(@h ti me,

t he reacti.on ni re. wa di luted.wi th nethylene chlori de 00 and
vashed i ¢ h 50 B T8 e BesiEhi teR G SHeaLe copra LB oS
successi vel yaﬂ@?&ﬁ%é’n&&téd‘i:ﬁya’c%/%@gffeﬂuﬁurleSRQLM&%%%M%}&%%)—&%MO m), a:

sat urat ed agueous sodi um bi car bonat e sol Ut’i on , a 50% aqueous
sodi um chl or{1d® g 6P R )as a(bdtlest pil. The conmbi ned organic extracts were
dried over sodiumsulfate, filtered, and concentrated in vacuo. Biotage

chromat ography (FLASH 40S Silica, 6/4 hexanes/ethyl acetate) afforded

2- (3-chl on : I ' = SPir : c- 8-yl ) -

o op1 oni ¢ 12 BRI of RGBSRl iy 8 RSP £ B L
-cal cd for ClatBHeA0KIor8NmI 3hsARaEA With Ad déeahP8mmo)pRrhz] (18699 uti on
of 2-(3-chloro-4-nethyl sul fonyl -phenyl)-3-(1, 4-di oxa- .

spi ro[ 4. 5] de&L & molbﬁ%%ivdﬁlv@n%&an deed 86 £.( B8 mgoD1 . BG by i n

t 15 : o o hlqri i | ution:
RPN i e AR LR R L RS e e
m xture was sobiRfh biliathtnagt wlidonvel @25 RL)TLIrha nig@sé Nagd apaswiidd ety

acetate (100 m.). The organic layer was dried over sodium sulfate,
filtered, ardagnesivensulbtedilised; apdo-opeemigatask &2 vpmoe The resulting oil was

2-(3-chl oro-4-net hyl sul f ony).-.ph I )-3-(4-o0xp-cyel ohe - pr.opi i acid 20
Gt ober 2008 I0EFR IPBSIRS GETAERGS) JHhsn ABos iRy ooke, (7 Boglag. "100%
as a col orl ggsogy @Meﬁ&idﬁa#ﬁ@a@ed’%ﬂ&é?%ﬂlﬁyf&@% cdiEd fd £t oni theh - HRVS
me calcd for CL7H21C105S (MtNa) + 395. 0690, foun 395. 0692.

concentrated in vacuo. The resulting residue was suspended in ethyl acetate (50

mL), washed with water (2 x 15 mL), dried over magnesium sulfate, filtered, and
concentrated in vacuo. Biotage chromatography (FLASH 40S, Silica, 19/1
hexadnes/ethyl acetate) afforded 8—iodomethy1—1,4—dioxa—spﬁo[4.5]decane (232 g,

88.6%) as a colorless oil.

[0261] A solution of diisopropylamine (0.23 mL, 1.63 mmol) in dry tétrahydroﬁnan
(5.0 mL) cooled to -78°C under nitrogen was treated with a 2.5M solution of -
butyllithium in hexanes (0.65 mL, 1.63 mmol). The reaction mixture was stirred
at -78°C for 30 min and then treated dropwise with a solution of (3-chloro-4-
methylsulfanyl-phenyl)-acetic acid methyl ester (prepared as in Example 4, 340
mg, 1.48 mmol) in dry tetrahydrofuran (3.0 mL} and 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinone (1.0 mL). The reaction mixture turned dark in
color and was allowed to stir at -78°C for 1 h, at which time, a solution of 8-
iodomethyl-1,4-dioxa-spiro[4.5]decane (300 mg, 1.78 mmol) in a small amount of
dry tetrahydrofuran was added dropwise. The reaction mixture was allowed to

warm to 25°C, where it was stirred for 24 h. The reaction mixture was quenched




[ 0264] A sol ution of 20 October 2006
2- (3-chl or o- 4- net hyl sul f onyl - phenyl ) - 3- (4- oxo- cycl ohexyl )- propionic acid

met hyl estfs od/@2Bsmg, 1.58 mmol ) in methanol (7.0 nmL) and ppaishsoess 0 nl)
was treated with [ithium hydroxide (98@ ng, 31.6 mmvl ). The reaction

m xture was stirred at 25C for 2 h and then concentrated in vacuo to renove
met hanol . Theithensthmiied se@EABIRAYEM dend.ﬁ SQltlTeful e thempeeentre@ ) and

1o pres e SR EoR! B e herareERt prs A A eg o
wi th ethyl B&’si BydricRiond afl)sol g, CPRDIRERInS Hashe hpyers deheedashed

wth a saturated aqueous sodi um chl oride solufion (1 x 50 m), dried over
'sodi um sul f advith eftisil hegtad, (2 xal(D mi[u)tc'ﬁltt catleided pregnic watracts afvferQ)'ﬂJEdeQ}feé

(25(58 (r:rgl 05(7)%40 g’gflgs%if;‘é'm tg%% G HJO!E%;G 3 41,%%1%36/1?@60@ %{5_’% %gl Ogl c acid
i ors @%ﬁ%;ﬁ%%lﬁ‘% 82 31?3’{ %%Qﬁ)} Seagbyt fﬂegf the 2-(3-chloro-4-

2- (3-chl oro- onyl - pheny 4- oxo- cy ohexyl) - proplonlc acid

(267 mg, O. 715.eﬂ‘ﬂjlth])fanyil-phaiyﬂly$-Qhé - didaespindpd. § JH6c-Riy))-prapionice agostl  mweitltsh

NN- di rrethylforrram de (3 _drops) _.and then cool ed to ‘H’? %’gfe reﬁ m xture
‘was then tresstard3id me, 30%) o0 ¥dom vigheus pilok F fy i@ﬁ%n
.chloride (0. e reaction mxture was stirred at 25C for

chl ori (27 P81 1962 FoliPAde. 1189

30 mn and on vacuo to renove solvents and excess oxalyl
chloride. The resulting resi due was Te-dissolved in dry tetrahydrofuran

(10 nm.) and was treated dropwise with a solution of 2-am nogyrﬁem ne (143
. ng, 1.50 0A6R] A n sdeticthydreff ur a31(3( aidorer4-methylsyifansdinhenylh 3 4b4ioxas 75

‘mmol ). The resu ction. mx d The '
“‘feaction ni x"?ﬁﬁ"t‘{ éﬁgc'ﬁﬁi}ffm’ 1% &'P{Y\Bﬁ?ri(ﬁ%%%n%bugg (':1%? &P E)IP%.]S‘I%HESM ution
(25 m). and GoneR Q%E]S?)Q:oblédr@m@vashéﬁt@@@diﬁﬁidJsWMa Thitenaluiongfaqueous
resi due was then extracted with a 3/2 -solution of | or of or m net hanol (2 X

25 nl). The Zohloraperbxybeyamicc aeidt 6760&6 @adﬁr%sﬁrm&ﬁ@ﬁem%hl% ¢h sdpumat e,

filtered, and c ncen te vacu t.0 p 405,
"Silica, 3/2 Hea @@Wgaﬁ% %ﬁﬂ%‘ef@ ide (11 OR) Phe sbdefi5h _
. chl or o-4- et %gz; g;g%leg%%d ior%rﬁ 4- NG-Which BRRX i) rohbRMI kit Fray! 20
Cct ober 200 0 438 PCT/ EP03/ 03844 137 propi onam de (266 ngy, 81%
- as an of f - whiituged withumdFhylei\bloride (60 ed.)fand washeHRRiTrBa430Q mL9+) ¥ha36. 1093,
. found 438. 100?:ganic phase was cooled to 0°C and successively washed with a 10% aqueous
sodium sulfite solution (100 mL), a saturated aqueous sodium bicarbonate solution
L '_ (100 mL), and a 50% aqueéous sodium chloride solution (100 mE). The combined
organic extracts were dried over sodium sulfate, filtered, and concentrated in
vacuo. Blotage chromatography (FLASH 408 Silica, 6/4 hexanes/ethyl acetate)
afforded 2-(3—chloro—4—methylsu1fony1-phenyl)—3 ~(1,4-dioxa-spiro[4.5]dec-8-y1)-
propionic acid methyl ester (680 mg, 84%) as a colorless gum: EI-HRMS m/e

' caled for CioHpsClO6,S (M+Na)* 439.0953, found 439.0957.

[0263] A ' -solution of 2-(3-chloro-4-methylsulfonyl-phenyl)-3-(1,4-dioxa-
spiro[4.5]dec-8-yl)-propicnic acid methyl ester (667 mg, 1.60 mmol} in acetone
(15 mL) was treated with a 10% aqueous hjrdrochloric acid solution (1.8 mL).
The reaction mixfure was stirred at 25°C for 24 h. The reaction mixture was then
diluted with water (50 mL) and extracted with ethyl acetate (100 mL). The organic
layer was dried over sodium sulfate, filtered, and concentrated in vacuo to afford

pure 2-(3-chloro-4-methylsulfonyl-phenyl)-3-(4-oxo-cyclohexyl)-propionic acid




Exanpl e 59 - 20 October 2006

N- (5- Brono- pyrazi n-2-yl ) -2-(3-chl oro- 4- net hanesul f onyl - phenyl ) - 3- (4- oxo-
cycl ohexykyo piigpisgnanide 0 HH G ONBr N 0- C [02661 ppqs@hidskan of

2- (3-chl or o- 4- net hyl sul f onyl - phenyl ) -3 (4- oxo-cycl ohexyl )- propionic acid
(prepared as in Exanple 58, 267 ng, 0.75 mmol) in nmethylene  chloride (10
m.) was treanetiylisten (600Nng HRANY kS o cokmniestesd wiidpwhs ased whenitt fgésred to

0C. The reactign m xtyr s then treated w s0) ut.i f ,oxalyl
chloride in WE‘%H?F% éﬁ]i{&’% 6%(6(‘@.1"415?%6175.2@8%4'%&%giggé)gg@i %’Hﬂd m xture
was sti rredd;%o%gfi for 30 mn and then concentrated i.n vacuo to renove

sol vents and éxcess oxalyl chloride. The resulting residue was re-dissol ved

in dry tetrahydrofuran (10 nL) and was treated dropwi se with a solution of
2-am no-5- bronopyrazine (261 prepared accor di

, 1.50 |
- Tet r ahedr §264bég solion »§7 -,2_-@gg‘gyroﬁnm@@ym}?glfg)w-@bﬁgﬂ}ﬁ((i@Xﬁtoydgﬂﬂ}Yﬁyri di ne

(0.30 m., 3.75.mml)... T [ ' i oR- Cﬁﬁ]ﬂ ' t 25C
for 2 h. ThePRECY F%)lrdl %Q%luers'ge%\lﬂg%d &%hieﬁgﬁlinﬁl? eijﬂqrg/émil}%ﬁ&a [ az l%g%ﬁrgtegi tric
acid sol uti qp.o(3B) whe trédtet Wi niBRACBRIrGAHe do80t Bl B \EMbY! Mhbyehctibur an. The

remai ni ng aqueous residue was then extracted wth a 3/2 solution of
chl or of or m metkhanfas stirgd 26 28§ forReh apdidioreerneerfenicd 7 BIGUOAOLISTRE? e dri ed

| over sodiumsuyl fate,.filtered, and conce a kN i
~ chr onat ogr aﬂﬂ%ﬂa(ﬂﬁtAéqhteﬁﬂa%w iaglél?ouﬁg)a %egn\&{iesngf]%g e%lﬁ?%aege(tzgt%?gg? f or ded
N- (5- br onD- Ry Witk iyl adetdid (2 U 814 Mekhanasy! heRWasnhenydijifidd (-
oxo-cycl ohexyl ) - propi onam de (193 ng, 50% as a yellow foam El-HRMS nle
cal cd for CPBHZMBEC: WBCHBeowydrogianoadd solntem and vas ezuacedwitbetyber 2006

WO 03/ 09-5438 PCT/EPQ3/ 03844 138.Exanpl e 60 . :
N-(5- Br omo- BYFEEA ST (s PR QPR (RIER AFES PR PBACRENTS. (4- oxo.
cycl ohexyl) prQRs Q5% Bioride solution (1 x 50 mL), dried over sodium sulfate, filtered,

and concentrated in vacuo to afford pure 2-(3-chloro-4-methylsulfonyi-phenyl)-3-

{4-oxo-cyclohexyl)-propionic acid (550 mg, 97%) as a colorless gum: EIFHRMS
m/e caled for CigHi9Cl05S (M+Na)" 381.0534, found 381.0537.

[0265] A solution of 2-(3-chloro-4-methylsulfonyl-phenyl)-3-(4-oxo-cyclohexyl)-
propionic acid (267 mg, 0.75 mmol) in methylene chloride (10 mL) was treated
‘with N,N-dimethylformamide (3 drops) and then cooled to 0°C. The reaction
_mixture was then treated with a 2.0M solution of oxalyl chloride in methylene
chloride (0.45 mL, 0.90 mmol). The reaction mixture was stirred at 25°C for 30
min and then concentrated i# vacuo to remove solvents and excess oxalyl chloride.
The resulting residue was re-dissolved in dry tetrahydrofuran (10 mL) and was
treated dropwise with a solution of 2-aminopyrazine (143 mg, 1.50 mmol} m
tetrahydrofuran (10 mL) and pyrdire (0.30 mL, 3.75 mmol). The resulting
reaction mixture was stirred at 25°C for 2 h. The reaction mixture was then diluted
with a IN agueous citric acid solution (25 ml) and concenirated to remove
tetrahydrofuran. The remaining aqueous residue was then extracted with a 3/2
solution of chloroform/methanol (2 x 25 mL). The combined organic extracts
were dried over sodium sulfate, filtered, and concentrated in vacuo. Biotage
chromatography (FLASH 40S, Silica, 3/2 hexanes/ethyl acetate) afforded 2-(3-
chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-cyclobexyl)-N-pyrazin-2-yl- |




OH B O~N Br N O Cl [02671 A m xture of 20 October 2006
(3-chloro-4-nmet hyl sul fanyl - phenyl ) -acetic acid (prepared as in Exanple 4,
10. 48 g, 4Bo43m9%@ig) and potassium carbonate (20.1 g, 145. L, Pdokodsdy
acetone (65 nL) was cooled to -10C. Thg pale yellow slurry was then treated
dropwise with trimethyl acetyl chloride (6.25 nL, 50.8 mmol) while

mai nt ai ni ng profiendrewdp 246 ung, HBhpws -ahOgi-white fommul EI-HR MR an/eiwledrfoxt ur e was
stirred at 0] al to warmto OC, where it was
stirred for c}ﬂ@ﬁmchg Q’#e@HJth %Jbgﬁ’l PJE:‘%‘  e-cool ed to -10C and t hen
treated with (IR 2R)-(-)- pseudoephedrine (11.99 g, 72.5 mmol ), resulting
in an exotherm The reaction mxture was stirred at -10C for 10 m n and
then warnmed to 25C, where it was Etlrrpdsfor | h. At this tine, the
reaction m xt was then qu h ﬁ"’i‘ en extracted
i th et hyl ABrrEREPYTRGYC Ord’r‘g&}#%aﬂea@w% AT T ot o
(2 x 40 mL). The aqueous | ayet¥iohexE)-psppipRe@idind back-extracted with
ethyl acetate (2 x 50 nL). The conbined organic |ayers were dried over
magnesi um sul fate, filtered, & oncentrated in vacuo. The crude material
was recrystallized from et hyl e (45 nmL) and hexanes (80 nL) to

afford
2- (3-chl oro- 4- nethylsulfanyl

N[ B( Rp hydr oxy- 1(R) - met hyl - 2(R) -
phenyl - et hyl ] - N- net hyl - acet a 'd TR 9. 7 as a light yellow solid: np
111.5-112.9C, [a] 3559 = -97. € 040 ¢ 4‘% FAB- HRMS ni e cal cd
“for Cl9H22CI NSO2 (M+H) { 364. d 38, { found 364.711 [0268] A sol ution of
'1,1,1, 3, 3, 3-hexanet hyl di sil azane ¥9.73 nL, 46.07 mmol) in tetrahydrofuran
‘(35 m.) cooled to -78C was treated with a 2.5M sol ution of n- but II|thi um
i nhexanes[0&6] A0 solutiods. rﬁq@l-ghlorwfbmeélalsulfamylfphm;d) é (mgowﬂﬁ’h% -78C

ot hyl sul TG A CREBERRS ) S B3 Pr ey D3 (RE BB gF D EIF‘EH%A 1-N 20
ek 00 L G ot g 5 .
cooled to 0°C. The reaction mixture was then treated with a 2.0M solution of
oxalyl chloride in methylene chloride (0.45 mL, 0.90 mmol). The reaction
"mixture was stirred at 25°C for 30 min and then concentrated in vacuo to remove
solvents and excess oxalyl chloride. The resulting residue was re-dissolved in dry
tetrahydrofuran (10 mL) and was treated dropmse with a solution of 2-amino-3-
bromopyrazine (261 mg, 1.50 mmol prepared according to Tetrahedron 1988, 44,
2977-2983) in tetrahydrofiran (10 ml) and pyridine (0.30 mL, 3.75 mmol). The
| resulting reaction mixture was stirred at 25°C for 2 h. The reaction mixture was
ﬂlen-diluted with a 1N aqueous citric acid solution (25 mL}) and then concentrated
to remove tetrahydrofuran. The remaining aqueous residue was then extracted
with a 3/2 solution of chloroform/methano! (2 x 25 mL). The combined organic
extracts were dried over sodium sulfate, filtered, and concentrated in vacuo.
Biotage chromatography (FLASH 40M, Silica, 35/65 hexanes/ethyl acetate)
afforded N-(5-bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
oxo-cyclohexyl)-propionamide (193 mg, 50%) as a yellow foam: EI-HRMS m/e
caled for CooHa BrCINSO.S (M+H)" 514.0198, found 514.0200.




mai nt ai ning the tenperature bel ow -65C. The resulting yeld OW.ps0086
reaction mxture was stirred at -78C for 15 mn and then allowed to warm
to 0C;, whews astoosssgs stirred for 20 min. The reaction m xt en
re-cooled to -78C and then treated wh a solution of HE%E%MM}

8-i odonet hyl -1, 4-di oxa-spi ro[ 4. 5] decane (prepared as in Exanple 58, 10.00
g, 35.4 mmol) in 1, 3-di net hyl -3, 4, BxgmpktGoahydr o- 2( 1H) - pyrim di none (3.0
nm) and t eMN-éBdombd-pyasig-R2OyDFRIRF{Becilesd-nkdiiariS8lfbn @iphetiyRidideomas stirred
at -78C for 30 min and then alye le-? ¥HobRaMAe25C, where it was stirred
for 16 h. The reaction m xture was diluted with ethyl acetate (100 ni) and
then was washed with a saturatgd agueous ammoni um chloride solution (I X
50 nL). The aqueous | ayer was tTH extracted with ethyl acetate (2 x 50
m.). The conbi ned organic | aye ey e washed with a saturated aqueous
sodium chloride solution (1 x 50 nL)], dqied over sodiumsulfate, filtered,
and concentrated in vacua The rg8ulti ial was then re-dissolved in
ethyl acetate. This organi cQphg O gﬁud with a 10% aqueous sul furic
acid solution (2 x 100 nL) aisd 2 0% aqueo di um bi car bonat e sol ution

(2 x 100 nL), dried over nésug|m sulfate, filtered, and concentrated in
vacuo. Flash chronmatography (Merck Silica gel 60, 70-230 nmesh, 2/3

h /

hexanes! el Acotabe sl beranantal i agataLel AN sk i

spiro[ 4. 5] daxa&pié 4 -m%% B3 4@%@%&%&&11@%011&(3@6 phenyk 1 eldyl))in N- met hyl
- propionam de ( 99.0% as a white foam [a] 23589 = -79.49 é)c =0. 39,
chl or of or n)- acgpnq_mﬁsngé &ap spelgdfter-1€4B HEBE PN S oW iy 598 tharp reattdund

I
| g(l%) 2 (1:2%30hl 2%% ytfl@uﬁ’?’]gﬁywl Swgﬂg? f6 25 Pq_[L A8 gimel) while maintaining

spi ro[ 4. 5] d%t%mfleﬂahﬁ*b 626%W)-105¢lr XY reblifthy FRichvh vhkfke Wﬂ@@‘bﬂre@ﬁtm{b?c N- et hyl
- propionam de (6.30 g, 12.16 mmol) in rrethyl ene chloride (70 nmL.) cooled to

0C was tredereld mimopi then allowreddo prasmytp K&Q, whira iti was stiftred-fohlGmampebxybenzoi ¢

o et o rsictitn Shixfis 2 ﬁ‘?t‘ﬁ‘)"!ﬁ%g? S R T ReRE Sre QBRI ol e

was al l owegséuqoaﬂremlﬁeoaai@ M@S%mm V‘ﬁ‘:%u@hbrlﬁedﬁ &Qfhetmh- THO GedoBBEt | ON

m xture was diluted with "hyl'ene chiori (100 nL), re-cooled to 0OC, and
treated dropvkizes was sthraaimtaml’(l fandl msoind thon wdmﬁd(thli.?é?@,pvehemybwazm c acid
2006

( .70% 3.00 _(S:’tlrrefl' forq h. %? thls &%e the reaction mixture was then quenched with water
(50 mL) and then extracted with ethyl acetate (1 x 100 mL). The organic layer
- was washed with water (2 x 40 ml). The aqueous layers were combined and
‘back-extracted with ethyl acetate (2 x 50 mL). The combined organic layers were
dried over _magnesium sulfate, filtered, and concentrated in .vdcuo. The crude
material was recrystallized from ethyl acetate (45 mL) and hexanes (80 mlL) to
. -afford 2—(3-chloro—4~meth§131ﬂfanyl—phenyl)—N—[2(R)—hydmxy—1(R)—methyl-Z(R)—
phenyl-ethyl]-N-methyl-acetamide (13.75 g, 78%) as a light yellow solid: mp
111.5-112.9°C; [(x]Bsgg = -97.2° (¢=0.104, chloroform); FAB-HRMS m/e éalcd

for C16H2CINSO, (M+H)™* 364.1138, found 364.1142,

[0268] A solution of 1,1,1,3,3,3-hexamethyldisilazane (9.73 mL, 46.07 mmol) In
tetrahydrofuran (35 mlL) cooled to -78°C was treated with a 2.5M solution of »-

- butyllithium in hexanes (18.00 mL, 45.0 mmol). The reaction mixture was stirred
at -78°C for 15 min and then slowly treated with a solution of 2-(3-chloro-4-
| methylsulfanyl-phenyl)-N-[2(R)-hydroxy-1(R)-methyl-2(R)-phenyl-ethyl}-N-




WO 03/ 095438 PCT/ EP03/ 03844 140 mmol) and sodi um bi carfipnabser@805 9,
24.32 mol ) in nmethylene chloride (35 nL). The resulting m xture was

al | oned t oweasmydyes 25C, where it was stirred for 2 h. The %ﬁﬁﬁ”ﬁ?ﬂ m xt ure
was then diluted with nmethylene chlorihgle (1 L), washed WI{) wat er (‘I x 500

m.), cooled to 0C, and then washed sequentially with a saturated aqueous
sodi um bi sulh¢tbd-aselhudon645 g, 51(7(372(7111)1111013 i;aﬂctr@nyé@faque@dsmléowhﬁq:n

bi car bonat e sol uti.on tur at eous sodi u chl ori de
ool ot on (1 B = tethp St ks S Dhectetiang ST Gt SHURVR
magnesi um s%&%@ﬁ@&ﬁ%ﬁ@@f&ds'ﬂﬂn\ﬁ%%aﬂa%ea%éwa}ﬂq@&o‘\@where jpam was

then dissolved in dioxane (40 nl), treated with a 9N aqueous sul furic acid
sol ution (40Na$1_S)D;re@fmtEﬁmdflwtreawbﬁmm&ﬁfahtheihecodadw G8°Grndthere was

t hen cooledto Ovalt an i d the pr.oduc eC| |tated by
addi ng wat er™3F856thA 50 tﬁ’eoégé‘iﬁjzﬁéq@iq Whdioge TP é&lecé@

‘'super nat ant }i%ﬂg YebddipPi r H%F; ellowin
color. The s’? %hmgglaﬁlofqoglgtédﬁ# Pgngr}gﬁﬁﬁgﬁgﬁ%?%n edréslg‘lllﬁg mat eri al
was di ssol vegrimidihate (3.8l aﬂetau@hﬁirbﬂ:ax( 410 mhl)) dhe rehdtifokeasiddut i on was
treated with water (25 nL) to initiate %/stalllzatlon The m xture was

al | oned to Sysiure Wapstered ?%&foﬁrg’gé@’@dﬂ% o allpwed daitarerdal 2 EndtvEe of wat er
(50 nL 2
(P Tal on il B018%, 2Pfe Jebrioh hixhldSy 8OUblled O3 S ELE {16V

phosphor us ' pdi)tand itkke was ahéteddwith a saturated aqueous ammomum chloride solution
2(R)- (3-chl oro-4- met hanesul f onyl - phenyl ) - 3- (4- oxo- cycl ohexyl ) - propi oni c
“acid (4.10 §l x69mL)adhgaqegaus e éfagmen@*ctraqse@yhe aetate 1 p38688.)= - 42. 22

| ]ﬁ gug dBS 81, 0@%%&%@;&] grva%lcc) | er:%e gl}ael %gshfe%r Wltﬁ: 1a6 I§|a],1:urc er(:)dIS lgeoué\l%gdl‘%%l 0534,

2(R) - (3-chl enleride miﬁws&%d Y] arfaert Joddurh 4niBate -filtxed, Ghe sotlcdmtRit&P1 oni ¢
acid (200 ng, 0.56 mmol ) and tdphenylphosphlne 195 mg, O0.73 mmol) in

met'hyl ene cki vedude The eespliingcoeicsd! wes Giemasdisy mdem mihbfhawtate This

br onmosucci ni.m de in small porti el conmpl ete
addi tion of © ﬁ%@%d@%ﬁﬂfﬁ B’F‘gg‘” @D’f’@%‘betoi“ﬁﬁﬂ taﬁ} S "o\’\)bd&[r warmto
25C over 304 B. 10%Cadieb@ 5ot BioatifRald SMnid{(PIrL msn{ﬂ‘)eau&d eked with
2- am no-5- bronopyrazine (200 ng, 1.12 mnol, prepared according to

~Tetr ahedr onmag@B8um 4uifatdoffiTer2888)d aonetefirfed wtz ivdeue (Emasﬁa:hmmaté’grzﬂlyrrml ).
-Ir;]-h)e(t L?ZUL\;L ﬁt@% gﬁﬁ:tal g%P6(T ’}&Hg&m\é\ghs, 2% Lé}é’a%gs/gthylza%ectaﬁcg {o IL}’4 hexa-lr_lgse/etilefmt 'on
‘ acetate) afforded the 2(R)—(3-chloro-4-methy]su1fanyl-pheny1)-3-(1 A-dioxa-

» spiro[4.5]dec-8-yI)-N-(2(R)-hydroxy-1(R)-methyl-2(R)-phenyl-ethyl)-N-methyl-
propionamide (9.11 g, 99.0%) as a white foam: [o]”sg0 = —79.49° (c=0.39,
chloroform); EI-HRMS m/e caled for CpsHzsCING,S (M+H)" 518.2127, found
518.2123.

[0269] A  solution of = 2(R)-(3-chioro-4-methylsuifanyl-phenyl)-3-(1,4-dioxa-
spiro[4.51dec-8-yI)-N-(2(R)-hydroxy-1(R)-methyl-2(R)-phenyl-ethyl)-N-methyl-
propionamide (6.30 g, 12.16 mmol) in methylene chloride (70 mL) cooled to 0°C
‘was treated dropwise with a pre-mixed solution of 3-chloroperoxybenzoic acid
(70%, 6.00 g, 24.32 mmol) and sodium bicarbonate (4.09 g, 48.64 mmol) in
methylene chloride (70 mL) over a 10 min period. The resulting mixture was
allowed to warm to 25°C, where it was stirred for 2 h. The reaction mixfure was
diluted with methylene chloride (100 mL), re-cooled to 0°C, and treated dropwise
with an additional solution of 3-chloroperoxybenzoic acid (70%, 3.00 g, 12.16




diluted with nethylene chloride (25 nl) and was successiughioMaspeg Wi th a
10% 20 Cct ober 2006 WD 03/095438 PCT/ EP03/ 03844 141 aqueous hydrochloric
aci d sol utwomsfdsssg 20 L), a saturated aqueous sodi um bi c&gﬁgp@saol ution
(1 x 20 nL) and water (1 x 20 niL), drijgd over sodium sulfa I%ered
and concentrated in vacuo. Biotage chromatography (FLASH 40S, Silica,

65/ 35 hexanesﬁm@hﬁndawém bicathubetd (£954¢, 48X aned) &t mythykaechloe)le (35 f or ded

N- ( 5- brono-p Zi 2(R) - (3 chl or o- 4- met hanesulfonyl phen | ) - 3-

(4- oxo- cycl oﬁ%@z@ éﬂ\) W& s Aorgd toywesm 23 6 @@F’-’%WP%SW [a] 23

589 = -24.6 AaS

( MeNa) + 53620%Igl’é%§und 536. oﬁm@&iﬂé$é “‘%ﬁe@l&gmmﬂpt@%@d\s

2(R) - ( 3- Chl omotkwaed {aneS00 hd@yloeﬁh@ﬂgfl()"ej\laﬁ&ﬂiﬁnl Whshef \sequeantialBr With-23- ( 4- 0x0

- cycl ohexyl ) - pr opj onani de N."SON 'Cl 01 ~C [02 @]e A sol ution

of 2-am nopyﬁ% RQUEORE Sefli w@l Izlsldﬁtwl)m@rh(hﬁtﬁﬁﬂ Ble @ PErAWead eRRD )

was cool ed t a t d t | or @s n . :

0. 2509 nol )_941_(%%11 r g%g{bpgﬁtens{ox uo%ea%sgg(ﬁ\ll- rr'e 8 éj z’ttéﬁ %ﬂue}%%g,fﬁgm%esul ting

dark react.i ohlobity soluiomds xaidoukey Bhe h‘soﬂ@hﬁﬂ &g@ﬁb eiﬁacesn«ierb lieRd over

concentrated in vacuo _to renove nethylene chloride. The aqueous |ayer was

cont i nuous| ymagnesiEpaglijerand wnpsatatedeinavasuant | Theprestltiog wiats fapmewee from

t he ‘aqueous e er ey chr raph The. conbi ned
A R A (Bl et Y B B i

organi c |ayers were dried over trated

in vacua. Fl gstiitieh(40mat 9 gindteitede 1ok St Tah. q% 188btiod AnRRe RS Hhen? 5%

et hyl acet at e/ hexanes) af forded 2-am no-5- chloropyrazine (2.66 g, 8.2% as
a yel | ow sol $epled tp0°owith 28 e Bath,HRIIBhapeoduchives pleoipit@eHibgiaNBing Wyatdr2 9. 0094,

7 found 129 0083%0 mlL). The suspension was stirred at 0°C until the supernatant, which was

mitially turbid, became clear and light vellow in color. The solid was fiitered off
and dried by suction. The solid material was dissolved in hot glacial acetic acid
(40 mL), and the hot solution was treated with water (25 mlL) to initiate
crystallization. The mixture was allowed to cool to 25°C and then treated with an
additional amount of water (50 mL). After stirring at 25°C for 1 h, the solid was
. collected by filtration. The solid was dried in a high vacuum desiccator with
phosphorus pentoxide to afford 2(R)-(3-chloro-4-methanesulfonyl-phenyl}-3-(4-
oxo-cyclohexyl)-propionic acid (4.10 g, 94%) as an off-white solid: ‘mp 129-
131°C; [0)P5s = —42.22° (c=0.36, chloroform); EI-HRMS m/e caled for
'Cy6H15C105S (M+Na)" 381.0534, found 381.0536.

[0270] A solution  of 2(R)—(3-chloro-4—methanesulfonyl—pheny1)—3~(4;oxo-
- cyclohexyl)-propionic acid (200 mg, 0.56 mmol) and triphenylphosphine (195 mg,
0.73 mmol) in methylene chloride (4.0 mL) cooled to 0°C was treated with N-
‘bromosuccinimide (128 mg, 0.73 mmol) in small portions. After the complete
addition of N—bromosucciﬁimide, the reaction mixture was allowed to warm to
25°C over 30 min. The bright orange reaction mixture was then treated with 2-
amino-5-bromopyrazine (200 mg, 1.12 mmol, prepared according to Tetrahedron

- 1988, 44, 2977-2983) and 2.6-lutidine (0.28 ml., 2.24 mmol). The resulting
reaction mixture was stired at 25°C for 4 h. The reaction mixture was then

- diluted with methylene chloride (25 mL) and was successively washed with a 10%




[0272] A solution of 2(R)-(3-chloro-4-nethanesul fonyl - pwyy&gbégﬁég 0XO-
cycl ohexyl ) -propionic acid (prepared as in Exanple 60, 200 ng, 0.56 nmol)
and tri pheoybkppasphi ne (192 ng, 0.73 mmol) in methyl ene cﬂ%ﬁﬂ[gﬁm(ﬁ 0 n)
cooled to OC was treated with N-bromasuccinimde (128 ng, 0.73 mmol) in
smal | portions. 20 October 2006 WO 03/095438 PCT/ EP03/ 03844 142 After the
conpl et e addéqucons bydmcldpBenssisc eolntion d&,x QﬁgrxL}aaa:wt@wtenh 5quepes sRAEIM 3| | owed

t t 2 30 ht Ll th
trenred w i ot Bl o LB000k a2 AR0D LORTHION LA AEE WS | DEN
(0.28 nL, 2. ddrmareikered RRAr @8RG frﬁ@&&)oonB[Bt?ﬁe%Tﬁoﬁﬁ@tégﬁb ¥ redhsE 25C for

4 h. The reaction mxfure was then diluted with net hyl ene chloride (25 nlL)
and was sucé(&sthedt y%ﬁé@h@iams{d’ih:d a@?%taqi]wgmstoh‘}/drb@ﬂan@r’&thylametﬂl@ol ution

e O e DR R
_ concentrat edg |& V@;%}b%exﬁb g# %tlﬁﬁytfkp/%et o] h#? O[Mi’@sgg =13/ 7

hexanes/ et hyl acet’ate to exanes/ et

2(R)-(3-chl orzmt 61’ -(0E0. ﬂ@,n:elmrbfo@mylEIpHEMﬂ I\l & for C70H21BrCIN3O4S (M+Na)"

chl oro-pyrazin ?l},t) %4 0X0- cycl ohexyl ) - propi onam de (137 ng, 52% as a
l'i ght yello@@@(&{ 368¢22- 227 35 (c=0.49, chloroforn); El-HRVB e

cal cd for CZOH21C12N3048 (M+H) +470. 0703, found 470.0705. Exanple 62

2(R) - (3- Chl or 0- 4- et hanesul f onyl - phenyl ) - N- (5- net hyl - pyrazi n-2-yl ) - 3- (4- oxo
- cycl ohexyl)-propionamide H N N ghfple 6l [0273] A m xture of

~ 5-net hyl DYQQE)L@QCEFOQ@MQB&HahGS ﬂeﬂﬁ i 52&1m49ramdz 9Ka-goxochl ori de
(1.83 nm, 2.66 g; 21 mol ﬁﬁ,@o‘%hgﬁﬁ‘g&e( m.) was treated wth
‘N, N- di net hy! f or manmi de (0. 5 n1_ xture was stirred at 25C for 1

h. The m xture was filtered, egld the filtrate was concentrated in vacuo to
give an

H
N_ _N
T

% © N i

[0271] A solution of 2-aminopyrazine (23.86 g, 0.2509 mol) in methylene chloride
(420 mL) was cooled to 0°C and then treated with N-chlorosuccinimide (33.50 g,
LE 0.2509 mol). The reaction mixture was stirred at 0°C for 24 h. The tesulting dark
reaction mixture was-diluted with water (500 mL) and then concentrated in vacuo
to remove methylene chloride. The aqueous layer was continuously extracted with
“ethyl acetate wntil product was absence from the aqueous layer as determined by
thin layer chromatography. - The combined organic layers were dried over sodium
sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck Silica
gel 60, 70-230 mesh, 25% ethyl acetate/hexanes) afforded 2-amino-3-
chloropyrazine (2.66 g, 8.2%) as a yellow solid: mp 126-128°C; EI-BRMS m/e
caled for C4H(CIN; (M) 129.0094, found 129.0090.

[0272] A soluﬁ;}n of  2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-
cyclohexyl)-propionic acid (prepared as in Example 60, 200 mg, 0.56 mmol) and
triphenylphosphine (192 mg, 0.73 mmol) in methylene chloride (4.0 mL) cooled to

 0°C was treated with N-bromosuccinimide (128 mg, 0.73 mmeol) in small portions.




oily solid. The solid was dissolved in acetone (120 nl) & oQG,a&doéhen
sodium azide (1.03g, 20 mmol) in water (50 nL) was added dropw se. After

t he addit ivwh 03mee3conpl ete, stirring was continued at OC fprr/Bfosibgly The

m xture was then poured into ice coldswater (100 nL) and extracted with
met hyl ene chloride (3 x 100 nL). The conbi ned organic extracts were washed

with water (&fier tioo campletsy adgdifign of V-dromomeatininidedihs geedion BEdwgvas

bi car bonat e | uti on_and.a ur at 20 t ober 2006 -03/ 09543

T Epos; 0ssan S AR A0 2330 BT RIS, The 2BL PR rEoion MRy
and dried ovg{en ahied OS2 -aBREl-SIBh R vRiAne (188 g Xt L BmdBSandid, §-hitREheand
concentrated in vacuo to give 5- nethyl-pyrazine-2-carbonyl azide (1.46 g,
45% as a t aff).Zonid2-2femel)ndihkyesulting radtivn-Rixtue von plired #tdd C 500t kg, 3. 07

I ined.with b I I | (0.63 nL, 3. 6..14 I t
D5C. ) The: i wh i BogHD PRI PowhFD SOEE b el gie Rt (25 S Cation whi ch
gas was Vi ol gRbdiveKOlNERd “-rlijlflﬁa 0% Batdhs HyBRAIMCUER sMRSidRal K 20 Aggd unti |l

gas evol ution ceased. The oil bath t'enperdature was raised to 120C and
~stirring wasa sgmtatetusghebar sddumibicasltontateadolatemp@ra0mel) ankheater Kt mr28 was

cooled and triturated with_diethyl efher/hexanes (1:4) to give_(5-

et hyl pyr aziW—i'i-‘é‘H‘fé’g?rb Wa%’?%tepﬁﬁmié‘él gong teﬁ%‘,” B@g%"- aggoéagfel | ow
solid. The §h- %}%ﬂ r e - - -ham (o 09, 2.2
mol ) and 1‘%%3%%%’ adi ﬁma(z)]inﬁsc%r %Ig%}l ?%glgérrgl?ﬁefrlég{a?n&%%hi %ééetiﬁ%a&léol 9/?30 m.) .
~The r eact i orhexuyestehylwastdtd))usiiededv I(R) (B diilogedmeiittiesdifonyl ptienyR-Nvgs stirred

at 25C for 1 h under hydrogen (1 atm. The excess hydrogen was evacuated
fromthe redd¥9remyrazaadsi)-3-4raxewEclahsaylmsonigaamide (b e@e: Mraldd Belad of

celite. Concentration fathe Jfilirale N vacuo ga

o am no- 5. O o PaD B gty Celona B GRS B RS el Mise

W t hout fur tdhgH, PWN-0,sT-ED" 47687eH, féursicd70to708. of

2(R) - (3-chl odr:%-zﬂf- mtBhgngsJFPonyl - phenyl) - 3- (4- oxo- cycl ohexyl)-propionic
acid (prepared as in Exanple 60, 263 ng, 0.73 mvl) and triphenyl phosphine
(250 nmg, 0.95 mmol) in nethyl ene cgl oriFIe (5.0 m.) cooled to O0C was
treated with N-braomosuccinim de (15¥ 888 o5 mpl) in small_ portions.

After the #SBLslorerdimetganenlionp-phestN:(Frnetdal-Pymen-¢3dri-6oMxt ure was
allowed to warmto 25C over 3@clihexylFpropiongimideor ange reaction ni xture was
then treated with 2-am no-5-nethyl pyrazine (160 ng, 1.46 mmol) and
2,6-1utidine O

H .
N N C
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\[/j\
N

;

[0273] A mixture of 5-methylpyrazine-2-carboxylic acid (2.76 g, 20 mmol) and oxalyl
chloride (1.83 mlL, 2.66 g, 21 mmol) in methylene chloride (40mL) was treated
with N,N-dimethylformamide (0.5 mL), and the mixture was stirred at 25°C for 1
h. The mixture was filtered, and the filtrate was concentrated in vacuo to give an
oily solid. The solid was dissolved in acetone (120 mL) at 0°C and then sodium

" azide (1.03g, 20 mmol) in water (50 mL) was added dropwise. After the addition |
. 'was complete, stiring was confinued at 0°C for 30 min. The mixture was then
poured into ice cold water (100 mL) and extracted with methylene chloride (3 x
- 100 mL). The combined organic extracts were washed with water (1 x 100 mL), a

mixture of a saturated aqueous sodium bicarbonate solution and a saturated




(0.36 nL, 2.92 mmol ). The resulting reaction m xture waspedtobadoas 25C for
4 h. The reaction mxture was then diluted with nethylene chloride (25 nL)
and was sWEcBger4s8l y washed with a 10% aqueous hydrochl or peT@pdhzgal ution
(I x 20 nmL), a saturated aqueous sodilgm bi carbonate solution (1 x 20 nL)
and water (1 x 20 g% dried over sodiumsulfate, filtered, and

concent r at ed aqlq‘?%‘%lé umpthleridsesolamotat-ob Kakiy m@-@L@K@I—ﬂJmW&mB@éO“SGS/ 35
hexanes/ et hyL an esﬁﬁ( &mﬁf‘ex%ﬁse %ﬁt%ela’én(dsgo gﬁt?a)zedazfnf 19arc§;j§ QO give 5-

2(R)-(3-chloro

met hyl - pyrazmatk@i pyl)az&e(%emmxyl @mquasyg)ziﬂ%p@s anafisdied. ( 198 FHettd8%) as a
20 Oct ober 2006 WD 03/ 095438 PCI/ EP03/ 03844 ~ 144 white foam [a] 23589 =
241.52 (c= o BE2zippriZoraptoawhipzide) CPRMBEME0T anmal) f wes combised CrENGBRSYl( MHH) +

450. 1249, I

2(R) - (3-Chl | oSehot 8 éanesﬁﬁ%@é‘h’%ﬁlﬂ% TS RS PES TaT #8993, (4 oxo
- cycl ohexyl heapgdog ANGENHEER to I, v ﬁ\bvhfah%as was kidleddly evgvezﬂ O2i{$di] Pashol uti on
of 2(R)-(3-chl oro-4-methanesul fonyl phenyl) - 3- (4- ox0- cycl ohexyl)-propionic

acid (pr epar sthpasyg VES&WQD*@H]@@ uﬂBb@Srﬁg’Ohﬁloaztemﬁl YThermdl batht tqm}@rgtquhosphl ne

288 ny, 1.09 h hI de. (6.0 |
{reat o it HVRY BRI i Lo Yo GOReigd Tty i B o
After the conp ﬁiﬁm%dﬁéstdo@&d%dﬁhﬁfﬁé@ﬁ%%&hfﬂ &Ber/HeRhck RG] loQRvdxt Ure was

allowed to warmto 25C over 30 mn. The bri orange reactlion m xture was
“then tr eat edugibylpy@zan?y)-Briehiio a@mphenlﬂrwtet 7438 ng, S&AB&S anyellow aold.

2,6-lutidin ( The. resu ctiagn,m xture_ was
SiirTred at B PoreuTpating YDERERn SRS GG (RO 1 REoVien
met hyl ene chjgeg psi@acﬁlaﬁ oﬂtc)arb%ﬂctll’?&g) PURCRERUYE et d@ tﬂe%agj@ gaqueous -
hydrochl oric acid solution (1% m), a saturate ous sodi um
bi car bonat e wesdelitvasrflyshed wath h];td;ro@nﬂamﬂaﬂ&rnﬁﬁme 28s stlrred at 25°C for 1 h

under hydrogen (1 atm). The excess hydrogen was evacuated from the reaction

vessel, and the mixture was filtered through a pad of celite. Concentration of the

filtrate in vacuo gave 2-amino-5-methylpyrazine (183 mg , 76%) as a tan solid

which was used without further purification.

[0274] A solution  of  2(R)-(3-chiloro-4-methanesulfonyl-phenyl)-3-(4-oxo-
cyclohexyl)-propionic acid (prepared as in Example 60, 263 mg, 0.73 mmol) and
triphenylphosphine (250 mg, 0.95 mmol) in methylene chloride (5.0 mL}) cooled to
0°C was treated with N-bromosuccinimide (167 mg, 0.95 mmol) in small portions.
After the complete addition of N-bromosuccinimide, the reaction mixture was
allowed to warm to 25°C over 30 min. The bright orange reaction mixture was
then treated with 2-amino-5-methylpyrazine (160 mg, 1.46 mmol) and 2,6-lutidine
(0.36 mL, 2.92 mmol). The resulting reaction mixture was stirred at 25°C for 4 h.
The reaction mixture was then dituted with methylene chloride (25 ml) and was
successively washed with a 10% aqueous hydrochloric acid solution (1 x 20 mL),
a saturated aqueous sodmm bicarbonate solution (1 x 20 mL) and water (1 x 20
mU), dried over sodium sulfate, filtered, and concentrated in vacuo. Biotage
chromatography (FLASH 40S, Silica, 65/35 hexanes/ethyl acetate to 3/7
hexanes/ethyl acetate) afforded 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-N-(5-
methyl-pyrazin-2-yi}-3-(4-0x0- cyclohexyl)-propionamide (158 mg, 48%) as a




mL), dried over sodiumsulfate, filtered, and concentr at®fokighsa008-

Bi ot age chromat ography (FLASH 405, Silica, 65/35 hexanes/ethyl acetate to
1/1 hexan¥e/iendtyls acet at e) af f orded PCT/EP03/03844

2(R) - (3-chl oro- 4- et hanesul f onyl - pheny44) - N- ( 5-

chl oro- pyri d| n-2-y1)-3-(.4-oxo- cl ohexyl ) - pr opi onam de 265ng 6(% as a
white foam Whio8sey [Ddgssﬂ (—é:’:@%ég{c—(b . chigreforyy); El- ecaledl 9 f or

S T e

(R) - (3-Chl oro- 4- net hanesul f onyl - phenyl ) - N- (5- et hyl - pyri di n- 2-yl ) - 3- (4- oxo-
cycl ohexyl)-propionamde OH NN OO' SI OI / d [0276] A solution of
2(R) - (3-chl or o- 4- met hanesul f onyl - pEsample-@&- (4- oxo- cycl ohexyl ) - propi onic
acid ( prepa(Ry(3aShioto-Exaoiamesitlfonddphenyl)-B-Gchioml-pyddia-2-yhi3peono-phosphi ne
(288 ny, 1.09 mml) in nethyl HeRy D prégioh SmilieL) cooled to O0C was
treated with N-brompsuccinimde (192 ng, 1.09 mmol) in snall portions.
After the conplete addition ofgN- hronosuccini mde, the reaction mxture was
allowed to warmto 25C over 30 ' The bright orange reaction m xture was
then treated with 2-amino-5-picdlipe. (182 ng, 1.68 nmol) and 2,6-iutidine
(0.42 i, 3.36 nmml). The resulting yeagtion mxture was stlrred at 25C
for 4 h. The reaction mxture wasg d with nmethyl ene chloride (25
m.) and was successively vvas:he t 1006 agueous hydrochl ori c acid
solution (1 x 20 nL), a sat st oY aqueous draim bi car bonate solution (1 x
20 mL) and water (1 x 20 (%\drced over sodiumsulfate, filtered, and
concentrated in "vacuo. Biot age chromat ography (FLASH 40S, Silica, 65/35
hexanes/ e cet 4/ & _(4-0x0-

2(R) - (3- cﬁp %1 1:altlrjllgsul ony nglylﬁg)% ?%ﬁﬁhmon?{ﬁ%%@ (4-oxo

met hyl - pyri &oﬁazyl))prap16ﬂ1cm<:@i q;te]j;ai&tbm/ﬂn)quﬂé 60,a3ﬂﬂjmo( 234 mmgl) a8d% as a

white foam [x]23569 = -26.22 (c¢=0.45, chlorofor El - HR %al cd for
' trip enylphosphme (288 mg, 1.09 mmol) in methylene chionide (6.0 )coole

0°C was treated with N-bromosuccinimide (192 mg, 1.09 mmol) in small portions.
After the complete addition of N-bromosuccinimide, the reaction mixture was
allowed to warm to 25°C over 30 min. The bright orange reaction mixture was
then treated with 2-amino-5-chloropyridine (220 mg, 1.68 mmol) and 2,6-lutidine
(0.42 mL, 3.36 mmol). The resulting reaction mixture was stirred at 25°C for4 b
L Thé reaction mixture was then diluted with methylene chloride (25 mL) a:nd was
successively washed with a 10% aqueous hydrochloric acid solution (1 x 20 ml),
a saturated aqueous sodium bicarbonate solution (1 x 20 mL) and water (1 x 20
ml), dried over sodium sulfate, filtered, and concentrated in vacuo. Biotage
chromatography (FLASH 40S, Silica, 65/35 hexanes/ethyl acetate to 1/1
_hexanes/ethyl acetate) afforded 2(R)-(3-chioro-4-methanesulfonyl-phenyl)-N-(5-
chloro-pyridin-2-y1)-3-(4-0x0- cyclohexyl)-propionamide (265mg, 67%) as a
white foam: [a]23589 = —35.71° (¢=0.35, chloroform); EI-HRMS m/e calcd for
 CaiHpCLN,O4S (M+H)' 469.0750, found 469.0754.




C22H25C N2OAS (MtH) + 449. 1297, found 449. 1302. 20 Cct obeyg @806er 296%

03/ 095438 PCT/ EP03/ 03844 146 Exanple 65 '

2- ( 3- Chl orgoa3fipgtbaanesul f onyl - phenyl ) - 3- (4- hydr oxyi m no- cyetphgskgsa N
pyrazin-2-yl-propionamde HO NHH M "~ \ | OSN C [0277] A solution
of hydroxyl am ne hydrochl oride (19 ng, 0.27 mmol ) in methanol (0.5 nL) and
pyridine (0.5 nL) was treated wi t hE22mpledd or o- 4- met hanesul f onyl -

phenyl ) - 3- ZR)R L klper-dHeghppesylivpykphenyD)-NHSppefbiybagriie2yprie#®d as in
Exanpl e 58, 80 ng, 0.18 nmol)cyclilexybgovpionamidet ure was heated under refl ux
for 2 h, cooled to 25C, and concentrated in vacuo to renove nethanol. The
resul ting. residue was suspended t hyl acetate (10 nmlL), washed wi th water

(1 x 5 m), dried over nagnesiu Il fate, filtered, and concentrated in
vacuo_ Biotage chromatography (FL.ASH 12M Silica, 35/ 65 hexanes/ et hyl
acetate to 1/1 hexanes/ethyl acetate a?\] orded

2- (3-chl or o- 4- et hanesul f onyl - phg 3 =

hydr oxyi m no- cycl ohexyl ) - N- py®Razi 2-ylo p?\gﬁ%@m’ de (65 nmg, 80% was a
white foam EI-HRVS me cal cgf$\or C20H23Cl S (M+H) + 451. 1202, found
451. 1206. Exanpl e 66 &

N- ( 5- Brono- pyrazi n-2-yl ) -2-(3-chl oro- 4- net hanesul f onyl - phenyl ) - 3- (4-
hydr oxyi njoegeryc! obehsiby - preDi or2gR)-(echibkRNnidiHn#uBEnR- mmayl)&(4~c[xez78] A

sol ution of hydr oxill am ne, hydrochl oride (13 0.18 mmol ) in methanol
cyclohexyl)-propionic dcid (prepared as in Example 60, 300 mg, 0.84 mmol) and

triphenylphosphine (288 mg, 1.09 mmol) in methylene chloride (6.0 mL) cooled to
0°C was treated with N-bromosuccinimide (192 mg, 1.09 mmol) in small portions.
‘After the complete addition of N-bromosuccinimide, the reaction mixture was
allowed to warm to 25°C over 30 min. The bright orange reaction mixture was
then treated with 2-amino-5-picoline (182 mg, 1.68 mmol) and 2,6-lutidine (0.42
-ml, 3.36 mmol). The resuliing reaction mixture was stirred at 25°C for 4 h. The
reaction mixture was then diluted with methylene chloride (25 mL)' and was
successively washed with a 10% aqueous hydrochloric acid solution (1 x 20 mL),
a saturated aqueous sodivm bicarbonate solution (1 x 20 mL) and water (1 x 20
: ij, dried over sodium sulfate, filtered, and concentrated in vacio. Biotage
chromatography (FLASH  40S, Silica, 65/35 hexanes/ethyl acetate to 4/6
‘hexanes/ethyl acetate) afforded 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-N-(5-
-methyl-pyridin-2-y1)-3-(4-oxo-cyclohexyl)-propionamide (231 -mg, 61%) as a
white foam: [o]%sse = —26.22° (c=0.45, chloroform); EI-HRMS m/e caled for
- CpHpsCIN,04S (M+H)" 449.1297, found 449.1302.




(0.5 n) and pyridine (0.5 nL) was. treated wth 20 October 2006

N- (5- br ono- pyrazi n-2-yl ) -2-( 3-

chl or o- 4- neOramesas f onyl - phenyl ) - 3- (4- oxo- cycl ohexyl ) - propp@ﬂgﬁgﬁgsu
(prepared as in Exanple 59, 62 ng, 0332 mm 1). The reaction m xture was
heat ed under 20 Cctober 2006 WD 03/095438 PCT/ EP03/03844 147 reflux for 2
"~ h, cooled to 25C, and concentrated Example$d to renove nethanol The

resul ting res-(Bu€hloare-dsmsthandadfonyl-phenyl)-aqéthadeoxyhfinvtdyclohasyie-wi t h wat er
(1 x 5 ), dried over magnespyiazsmlivtproplonhbgded, and concentrated in
vacuo_ ' Bi otage chromat ography (FLASH 12IVl Silica, 3/7 hexanes/ethyl
acetate eluted to 8/2 hexanes/ eihyl.acetate) afforded the

N- ( 5- br ono- pyr azi n- 2-yl ) - 2- (3H&hI
met hanesul f onyl - phenyl ) - 3- (4- hydro M
80% as a white foam EI-HRVS me cal ed|f0
529. 0307, found 529.0308. Exanple g B
N- (5- Brono- pyrazin-2-yl)-2(R)-(Q: chl 2 e ]haﬁesul fonyl - phenyl) - 3- (4-
hydr oxyi m no- cycl ohexyl ) - pr opi %a%n B HN%o0oS CNN "Br O\ C
[0279] A solution of hydroxyl a ltydrochloride (7.0 nmg, 0.099 mol) in
met hanol (0.2 nL) and 2,6-lutidine (0.2 nL) was treated with

N-(5-br OWHIOEVTJ%'SBhﬂlio}"hyde ylamine hydrochlonde (19 mg, 0.27 mmol) in methanol

2(R) - (3-chl oro- 4- et hanesul f onyl - phenyl )-3-(4 -oxo ‘cycl ohexyl) - propi onani de
(prepared as((-h iz pyrgiie G4 mj,) vosGfbtainwit) 2-(Frblaredabetbmemltinyle was

stirred at 25C f t hen, co centrated in vacua to renove

" methanol . ThBREY @d%-f‘}q p@&%}“ﬁ BYSHE e RaFgPionaaidsy | (PRERFSh e 26 10%NL),
~washed W thg e 421 88 s, )8 d | Lifred, and-
~.concentrated % vacua I%ot% He}g% fo?rgéf/g%tfap EH_{ g%uilézaMde'gde (L:a, 65/ 35

hexanes/ et hyfordl:hx abcﬁed to 2373 diﬁxamesﬁtﬁtéﬂ/ bz azﬂ:ﬂa‘oaﬂoez)enmﬁ/é anetkahol.heThe

N- ( 5- br onmo- pyrazin 1)-2(R)-(
chl or o- 4- net ¥4 &F? Iwﬁﬁélﬁiﬂn)iﬁ@m( efhpharetsls) (18 mb). spsheshwithy wates (bF onani de

(30 ng, 85.8% . 4 h orn;
H - HRVB m e cha%ﬁ%%%%ﬁﬁfkﬁ&ﬁ?ﬁ%ai‘%éﬁﬁ%ﬁgfgt‘?g 7 S BBEASS) D
S chromatography (FLASH 12M, Silica, 35/65 hexanes/ethyl acetate to 1/1
hexanes/ethyl acetate) afforded 2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-

~hydroxyimino-cyclohexyl)}-N-pyrazin-2-yl-propionamide (65 mg, 80%) was a
white foam: EI-HRMS m/e calcd for CooHaosCINGO4S (MHH)" 451.1202, found
451.1206. |

_ Example 66
N-(5-Bromo-pyrazin-2-yl)-2- (3-chloro#methanesulfonyl-phenyl)—3-(4—
hydroxyimino-cyclohexyl)-propionamide

H H
N N
T
C}\ o N/ Br

[0278] A solution of hydroxylamine hydrochloride (13 mg, 0.18 mmol) in methanol
(0.5 mL) and pyridine (0.5 mL) was. treated with N-(5-bromo-pyrazin-2-yl)-2-(3-
chioro-4-methanesulfonyl-phenyl)-3-(4-oxo-cyclohexyl)-propionamide (prepared

as in Example 59, 62 mg, 0.12 mmol). The reaction mixture was heated under




20 Cctober 2006 WO 03/09-5438 PCT/ EP03/ 03844 148 Exanmpp®ob@ber 2006
2(R) - (3-Chl or o- 4- net hanesul f onyl - phenyl ) - N- (5-chl oro- pyrazin-2-yl)-3-(4

“hydr oxyi mi WO-03§834shexyl ) - propi onanide HO-NH OS O N' Cl pdNyefshssy [ 0280]
A solution of hydroxyl am ne hydrochl on#de (7.0 ng, 0.099 mmol) in nethanol
(0.2 m) and 2, 6-Jutidine (0. L s treated wth 2(R)-(3-ch] orp-4-
net hanesul f F’-‘ﬂjﬂ’éhfl’)c-of{ﬁe((‘iépé#@f %Jrldﬁ?‘?%?ﬂlﬁﬁ@t 1 g1 yaaso % R Ef&ff‘:geﬁ‘?@ﬁyl )

- propi onam derkPr&RRRdcadud Raf¥R 0486 Kafgact i on
mxture was stirred at e250 ror Bgmncgg%ﬁ%%%%&tt%@n co?i(r:%gr%%l%%@ iane‘?vacuo to
renove net hafiot 5 Tihg desiubtar ngagnesimiuenlfates fHiesgple adé doncenatiteyd| inacetat e (10
m.), washed_ wth ter (1 x dried over magnesiumsulfate, filtered,
and concent?438g C%%%%@hyﬁég%jel@% @&‘ﬁ?ﬂﬂ?é‘ﬁﬁ%ﬂeﬁé@ﬂéwq§%§ﬂu§ﬁ@ca, 13/ 7
g?;;_ngrg{ ot 42 Feekalfenty? ol SHBRREY/ b W (s BrEhE DAl S HH9H-chloro-4-

et hanesul f angtharpissifiyly)-pher(BrS4d-bydropyiaad-By2ohdyD Préioturaide X {81 Mxizg
cycl ohexyl )-@F’opi onani de (30 rﬁ 93. 7% was a white foam a% 23589, = 23. 24
(c-0.37; chl /afésrﬁ);WhEP-i(qm%. i RMER e faded doro 2t Bridene Y NivHED
485. 0812, f npl e 69
2(R) - (3-Chl #ggiéﬁbﬁgénézs% onyl - phenyl ) - 3- (4- hydr oxyi m no- eyel ohexyl )-N- (5
- . methyl -pyrazin-2-yl)-propionamde HONH NYNN OOSN ~C

- Example 67
N-(5-Bromo-pyrazin-2-yl)-2{R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
: hydroxyimino-cyclohexyl)-propionamide

HO” Ny
H
N.__N
T
Q
O/’\\S\ ° N/ Br
Cl

- [0279] A solution of hydroxylanﬁne hydrochloride (7.0 mg, 0.099 mmol) in methanol
"~ (02 mL) and 2,6-lutidine (0.2 mL) was treated with N-(5-bromo-pyrazin-2-y1)-
2(R)-(3-chloro-4—methanesu1fony1—§heny1)—3—(4—oxo-cyclohexy1)—propionamide
(prepared as in Example 60, 34 mg, 0.066 mmol). The reaction mixture was
stired at 25°C for 30 min and was then comcentrated 7n vacuo to remove
methanol. The resulting residue was suspended in ethyl acetate (10 mL), washed
with water (1 x 5 mL), dried over magnesium sulfate, filtered, and concentrated in
vacuo. Biotage chromatography (FLASH 12M, Silica, 65/35 hexanes/ethyl acetate
to 2/3 hexanes/ethyl acetate) afforded the N-(5-bromo-pyrazin-2-yl}-2(R)-(3-
chloro-4-methanesulfonyl-phenyl)-3-(4-hydroxyimino-cyclohexyl)-propionamide
(30 mg, 85.8%) was a white foam: [c]%ss9 = —21.43° (¢=0.35, chloroform); EI-

HRMS w/e caled for CzoHzBrCIN,O4S (M-+H)™ 529.0307, found 529.0314.




[0281] A solution of hydroxylam ne hydrochloride (17.0 ngg d%to%ériﬂi?é') in
met hanol (0.5 nL) and 2,6-lutidine (0.5 nL) was treated with

2(R) - (3- chW&Y 304538 COct ober 2006 WD 03/095438 PCT/ EP03/ 03844/EpdHSs4

met hanesul f onyl - phenyl ) - N- (5- et hyl - pym&zi n- 2-yl) - 3- (4- oxo- cycl ohexﬁ

propi onam de (prepared as in Exanple 62, 34 ng, 0.066 mmol). The reactl on
m xture was stirred at 25C for 30 nﬁ‘?faﬂﬁ%s t hen concentrated in vacuo to
renove net hadoftkGridlorasdimsthapesuldonytehenyl) NiEpehlveapyraziot-Byl)-R0bt at e (10
m.), washed with water (Hydxofyimino-cytiotestylpyeopivagnidd um sul fate, filtered,
and concentrated in vacuo. Bi ot age chr omat ogr aphy (FLASH 12M Sili ca,

65/ 35 hexanes/ethyl acetate | acetate) afforded

2(R) - (3-chl oro- 4- net hanesul f § yI :
phenyl ) - 3- (4- hydr oxyi nvno- cycl ohe (5-net hyl - pyrazi n-2-yl) - propi onam d
e (75 nmg, 100% was a white foam [a]R35B9 = -30.0 (c=0.32 chloroform;

El- HRVMB nfe calcd for C2I H25C) »@358, found 465. 1365.
O .
pienyl ) - N- (BYCREbr 0- pyri di n- 2-yl ) - 3- (4-

Exanpl e 70 Q

2(R)-(3-Chl or o-4- et hanesul fo

hydr oxyi m no-cycl ohexyl)-propionantde HONH NN OC C [0282] A
sol ution of hydroxyl am ne hydrochl oride (26.0 ng, 0.36 nmol) in nethanol
(0.7 L) g0zB0R SsdlutiolbNBydBxylariin: W@®chlbaas owlgt,f@ 26 RmbB ugﬂlleg{aﬂoﬂ
met hanesulfonyl phené%c)[ N- (5-chl or o- pyri di n- - 3- (4- oxo- cycl ohexyl)

~ propi onani del ad:brintignant2 84) wes mated Mthm*aﬁR) (3-diierorfact i on
m xture was mn and n conc ed in vacuo to
" renove met haI%%%H%ﬁleﬂ%%ﬁ%?{d%@'égg} FePras I}g)ﬁg' @Hc’"’ﬁc - acetate (10

nm), - washe ibhansideefpréphred & MLE Y Al and
concentr at ecdbrmpl vacug@)r ot-age ch}r{%ﬂrr%?%r gghlgé(g?g@sﬁﬁﬁ%l? Sngl II?%:%IOHGSI 35

" hexanes/ et hm@etvemesmd B Eefoaﬂ@%ueﬂ:@lwaad:h@ratﬁ)cemﬁfted dedacuo to
2(R) - (3-chl oro-4- net,han fon
N (b Sl o o EgpTeRRBANEShe R e T muspendsdn ity ok O9LNe (105

ny, . washed with water (1 x 5 mL), dried over magnesium sulfate, filtered, and

concentrated in vacuo. Biotage chromatography (FLASH 128, Silica, 13/7
hexanes/ethyl acetate to 2/3 hexanes/ethyl acetate) afforded 2(R)-(3-chloro-4-
methanesulfonyl-phenyl)-N-(5-chloro-pyrazin-2-y1)-3-(4-hydroxyimino-
| cyclohexyl)-propionamide (30 mg, 93.7%) was a white foam: [o] sge = —23.24°
{' '+ (=037, chloroform); EFHRMS m/e caled for CooiimCLN;O.S (M+H)*
485.0812, found 485.0822.

Example 69
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-hydroxyimino-cyclohexyl)-N-(5-
‘methyl-pyrazin-2-yl)-propionamide

_N
HO™

H
N N
\[I
O
) O
_ SN

S
O/
\ ci

[0281] A solution of hydroxylamine hydrochloride (17.0 mg, 0.24 mmol) in methanol
(0.5 mi) and 2,6-lntidine (0.5 ml) was treated with 2(R)~(3-chloro-4-




90%9 was a white powder: [a] 23589 = -23.03 (c=0.33 chl orgf 6r@her Fobs HRVE m e
cal ed for C21H23C12N3O4S ( M+l T) + 484. 0859, found 484.0862. 20 COctober 2006

WO 03/ 095498 BEI748P03/ 03844 150 Exanple 71 PCT/EPO3/038.44
2(R) - (3-Chl or 0- 4- net hanesul fonyl - phenylg) 3 (4 hydr oxyi m no-cycl ohexyl)-N-(5

- et hyl - pyr| di n 2 ﬁgt?pl onani de NN OO0S d [0283) A
sol ution of ir%’atli}d@yv(azm Dyhg-(YergseyeiabeXyln net hanol

(0.7 nmL) and | A hl or 0- 4-

met hanesul for%?/(f -@ozheny (ﬂﬁg%gd ZS E%)ETM@% é‘?ﬁ’tgm W;Jtog(s(”g.mz?%%@ ISR 1)

pr opi onam de nfipmepanedtiasd ah 2B@ R 30 6fn 2h85v40the® carceNFRXed -in ag.d gACt i ON

m xture was stirred at 25C for 30 mn and was then concentrated in vacuo to

renove net hafroverRgharalyThe mgsuiteg mssluaaessuspsadnied dthyl ecdigle (aflate (10
m.), vvashed e 5ni L), dried over nesi.um sul fate, .and
concentr at ed mﬁ Hv%%o&m%}gaﬁg@l@orgg‘%g‘? VZhHy g(“ﬁiﬂ@Hg Fu)%e éﬂtffrf’ an 5/ 35
‘hexanes/ et hyborgesttRE® intcRéb. SBElﬂég%n%ﬁfon%H@f&p]ﬁcﬁiL%ﬁl BiNIORSRY, 65/35

2(R) - (3-chl or o- 4- et hanesul f onyl - phenyl

3- (4- hydr oxyherages/ethul a@hf@wb)ethsﬂ ecsetm)c :tfvjdrdp;lﬁdlt){ﬁ-cﬁkyd)—ﬂ-rpctbmemlﬁmyﬂe (67
, 639 f 0. 37 ¢hl or of El - HRVB

e calbd (B &@%ﬁaﬂ%@&@i@ RO R B SO OB o 72

_2-(3=Chl oro-¢ps 'viﬁagrﬁ\’lsév‘tﬁgﬁﬂ&%ﬁ)ﬁ[ 2€4 D_ﬁeléwycc%.@@ GGy B NV

pyrazin-2-yl - pr opi onanz|
- - HRMS m/e calcd for Cp HysCINGO4S (M*f-H)+ 465.1358, found 465.1365.

Example 70
2(R) -(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-chloro-pyridin-2-y1)-3-(4-
hydroxyimino-cyclohexyl)-propionamide

HO’N\
H
N_ _N
-~
Q\s o o cl
o7\

[0282] A solution of hydroxylamine hydrochloride (26.0 mg, 0.36 mmol) in methanol
(0.7 mlL) and 2,6-lutidine (0.7 ml) was treated with  2(R)-(3-chloro-4-
methanesulfonyl-phenyl)-N-(5-chloro-pyridin-2-yl)-3-(4-oxo-cyclohexyl)-
propionanljde (prepared as in Example 63, 114 mg, 0.24 mmol). The reaction

-mixture was stirred at 25°C for 30 min and was then concenirated in vacuo to

- remove methanol. The resulting residue was suspended in ethyl acetate (10 mL),
washed with water (1 x 5 mL), dried over magnesium sulfate, and concentrated in
vacuo. Biotage chromatography (FLASH 408, Silica, 65/35 hexanes/ethyl acetate
to 2/8 hexanes/ ethyl acetate) afforded 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-
N-(5-chloro-pyridin-2-y1)-3~(4-hydroxyimino-cyclohexyl)-propionamide (105 mg,
90%) was a white powder: [o(]* 559 = —23.03° (c=0.33 chloroform); EI-HRMS m/e
caled for CoHz;ChN304S (MHH)™ 484.0859, found 484.0862.




\% O Cl [0284] A solution of nethoxylam ne hydrochl origteotdBerMos 0. 27
nmml) in nethanol (0.5 nL) and pyridine (0.5 nL.) was treated with

2- ( 3- chl or¥O43A¥t®anesul f onyl -  PCT/EP03/03844

phenyl ) -3- (4- oxo-cycl ohexyl ) - N pyrazi #302-yl| - pr opi onam de (prepared as in 20
Cct ober 2006 WO 03/095438 PCT/ EP03/03844 151 Exanple 58, 80 ng, O0.18
nmmol ). The reaction m xture was heated under reflux for 2 h, cooled to
25C, and concentrated in vacuo to Ae@sydedkt hanol .. The resulting residue
was suspend@d-BrCheroy#-raetbanesul{ondl-phinyrdihbsidre tybmimt erclohtxyl)-IN5(5al) |

dried over magnesi um sul f atethyligyrtied -yippeopioiifidler at ed i n vacuo. Bi ot age
chromat ography (FLASH 12M Sili ca 35/ 65 hexanes/ethyl acetate) afforded
2-(3-
chl or o- 4- met hanesul f onyl - phe’ﬁ?l 4- met hoxyi m no- cycl ohexyl ) - N- pyr azi n- 2-
yl - propi onam de (68 ng, 81% was awite foam EI-HRVS me calcd for
C21H25CINAO4AS ( M+H) +465. 1358, found 46p. 1364 Exanple 73

N- ( 5- Br ono- pyrazi n-2-yl)-2-(3-chlg i ul fonyl - phenyl ) - 3- (4-

met hoxyi m no- cycl ohexyl ) - pr opi@naly de U‘O- OS 0O NNBr O Cl [0285] A
~sol ution of nethoxylam ne hy Q%QI gride (16 My, 0.18 mmol ) in nethanol

(0.5 nm.) and pyridine (0.5 nL sCtreated with

N- ( 5- br ono- pyrazi n-2-yl)-2-(3-

chl or o- 4- met hanesul f onyl - phenyl ) - 3- (4- oxo- cycl ohexyl ) - pr opi onam de

- (prepar edjp283] iy @Eﬁmfﬁ f%%nﬂ? € was
heat ed un(Ijer refol ux for él%ﬁy coo 2%&? %rgagj(lz dg ?\%‘g%ﬁdlfﬁdﬂ%tﬁ&@gcuo to
renove net hd86l .mb)Theadr €seHutidige r @s] dud) waas swepeddetdhi RIeEByhlacat ate (10
m.), washed w dried_ over Efgg’neS| um sul fat e, filtered,

h 1
and concent &% e%’*ﬂﬂ%%kﬁ‘é@ﬂ}*ﬁs‘qqdéag@hﬂmmﬁiﬁr%gl ablfroxeEcyedpherddy Silica, 7/3
hexan_es/ et hé’gr@gﬁﬁﬁg@ﬁ ngrg??gqﬁl pjéa%gnﬁ%/ %;tgr’nbl2ﬁcetoq}.e)rhgfr£a%{ig§d t he

N- ( 5- br ono-
met hanesul fcmmchngohewhjre@ﬂwsﬂetfb@xwﬂnn@dcw@ alraxodnpedtfatil Mnaptses (51 ny,

remove methanol. The resulting residue was suspended in ethyl acetate (10 mL),

washed with water (1 x 5 mL), dried over magnesium sulfate, and concentrated in
vacuo. Biotage chromatography (FLASH 408, Silica, 65/35 hexanes/ethyl acetate
to 2/8 hexanes/ ethyl acetate) afforded 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-
3-(4- hydroxymmo—cyclohexyl)—N-(S-methyl-pyndm 2-y1)—prop1onam1de (67 mg,
63%) was a white foam; [0]sgg = —7.84° (c=0.37 chloroform) EI-HRMS m/e
caled for CooHa6CIN3O4S (MH+H)" 464.1406, found 464.1409.

Example 72
2—(3 Chloro-4-methanesulfonyl—phenyl)—S~(4~methoxy1mmo cyclohexyl)-N-
pyrazin-2-yl-propionamide

~ o N\

H
N _N
~
Q 0 \[ /j
X N
Cl

[0284] A solution of methoxylamine hydrochloride (23 mg, 0.27 mmol) in methanol
(0.5 ml) and pyridine (0.5 mL) was treated with 2-(3-chloro-4-methanesulfonyl-
‘phcnyl)&~(4—oxo—cy_clohcxyl)_—N-pyrazin—2—y1—propionamide (prepared as in




80% as a white foam ElI-HRMS mle calcd for C21H24Br Cl toMHobe

543. 0463, found 543.0464. 20 Cctober 2006 WO 03/096438 PCT/ EP03/ 03844 152
Bi ol ogi cal WAL 0¢343¢ Exanple A: In Vitro d ucoki nase Acti Vi pyriePdBd.4

G ucoki nase Assay: d ucokinase (GK) wasiassayed by coupling the production

of gl ucose- 6-ebphosE%§'§e to the generation of NADH wi th gl ucose-6- -phosphate
dehydr ogenas ~3e8EEDRE- ¢ 8. 9-18 oamely e Teetioni gEre Mas Aperdimnderigfienapol i s,

[N {1 om Leuggnost Qofdepesi-e! ghieindSubh SRl B9 rihax Bk eHe 2) -

Reconbi nant ucose

G ucose- 6- Phasguitadgeretidh oap bogbnizdrio agl antate KADTNARVhsBeh ai@ watf:02871 Human
liver K1 was expressed in E. colt as a glutathione S-transferase fusion

protein ( GST-CR)):[dried pyermagnesivgogtiates filferpds and paneensratadyin oneumdtiolgeaphy

over a gl utathj - fEionit um i t.he ocedyr
provi ded by ¢ Ogﬁb% C ur%(;gr}f1 %ﬁlﬁ%%ﬁﬁéﬁ‘%ﬁsﬁ&ﬂqg‘f‘g?ﬁz g"%?r‘égcg?g&hy NJ) .
Previous st uHices-4hastBarsenst-pRdng0-3-DRinetaR yROZY SRl 61 k@sp.of native
&K and GST- &K are essentiall ypi denti g’;I e( Li ang e—?ﬁgl , X%gg?yﬁkeet et al.,

- 1990) . [ 02881-Prwigssude Wok rebndilfel stwsaa WEE foamn FFERMDtvensdsl et |

tissue cul tur I r nbr.i ) wth a final incubation
vol une of 126‘.%1}%{.61\%9(%& %%ﬁf@gﬁwﬂﬁggﬁéﬁ ‘ai ned: 25 mM Hepes buffer
(pH, 7.1), 25 MM KC, 5 mvM D-glucose, 1mMATP, 1.8 mM NAD, 2 nM Mgd 2, 1
gM sor bi tol - 6- phosphate, 1 mMdithiothreitol, test drug or 10% DVSO, 1.8
unit/m GB6PDH, and GK (see bel ow) Examplo¥3jani c reagents were >98 % pure
and. were fromMB@eBromgqryradihs2ryipABwhldrotdmetictRpilionys-phtnyh-gH(ycose and
~Hepes that were from Si gfmthosb@kiheacleRe i:@.]b'ﬁ;amiw Test compounds were
di-ssol ved in DMSO and were added tlg thexy?jﬁgubati on mxture mnus GST-&K in
a volume of 12 |1 to yield a. fiyjal .DMSO concentration of 10% This m x was
- pre-incubated in the tenperaury ntrol |l ed chanber of a SPECTRAmax 250
m cropl ate spectrophotoneter ( ol ar Devi ces Corporation, Sunnyval e,
Cl

CA) for 10 H
N.__-N
-~
| SN
N~ "Br

[0285] A solution of methoxylamine hydrochloride (16 mg, 0.18 mmol) in methanol
(0.5 mL) and pyridine (0.5 mL) was treated with N-(5-bromo-pyrazin-2-y})-2-(3-
chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-cyclohexyl)-propionamide = (prepared

X
0“\

" as i Example 59, 62 mg, 0.12 mmol). The reaction mixture was heated under
reflux for 2 h, cooled to 25°C, and: concentrated in vacuo to remove methanol.
The resultiﬁg residue was suspended in ethyl acetate (10 mL), washed with water

(1 x 5 mL), dried over magnesium sulfate, filtered, and concentrated in vacuo.
Biotage chromatography (FLASH 12M, Silica, 7/3 hexanes/ethyl acetate eluted to
4/6 hexanes/ethyl acetate) afforded the N-(5-bromo-pyrazin-2-yl)-2-(3-chloro-4-
methanesulfonyl-phenyl)-3-(4-methoxyimino-cyclohexyl)-propionamide (51 mg,
80%) as a white foam: EI-HRMS m/e caled for CiiHzuBrCIN4O4S (M-I-H)"r
5430463, found 543.0464. |




mnutes to allow tenperature equilibriumand then the reaghRBevdsSt art ed
by the addition of 20 | GST-GK. 20 Cctober 2006 WD 03/095438

PCT/ EPO3/ 0®®108/09458 [ 0289] After addition of enzyme, the ipetesssh

optical density (OD) at 340 nmwas nmositored over a 10 minute Incubation
period as a measure of K activity. Sufficient GST-GK was added to produce
an increase in GhighEicsl Agtivity Egaoipde dni t sln BiferGlusekib@seA otiviey i ncubat i on

d 10% but t est d. Prel
Eper mend LA GRRMORE Bhhatt HEMERknen. (FB) Wi ek, Doserrfin Sper od
of time evenpidauéthm %ﬂk@ﬁl@%% ?ﬁos@ﬁﬁﬂevlﬁttﬁé %eﬁé}éﬁorpﬁpm Bitl éil%l)gi 6| ncr ease

|nGKact|V|ty The activity in control 's was conpared with t

activity in peéspbate alshpdmgengsd eé@ﬁE&Hacﬂt?Svhﬂmnﬁs/mgdeehﬂngmrMam}maml on of
i.e., the

activator Eqadt B qduciﬁgl aerO%ftEHcr ease in the activity of K

SCL.5, was cHYARFRANS IN) AFomRf LiepeonastasotrReeiespides pinthe cPURIEEC FRBER i n t he
Synt hesi s EX?SEHExﬁéKYal@e&BJbu%S% 5 less than or equal to 30 M References:

[ 0290] Li ang, esavan, P., Wang, L., N swender, K., Tanizawa, Y.,
Permut, M A, Magnuson, , and Mat schi nsky, F. I\/l Vari abl e effects of

maturity onset- di abet eg; I?f- yout h ( MODY) - glgﬁﬁat ed gl ucoki nase nutations
i_ons, and the enzyne. Bi ochem J.

on the subst pt.erac bilit

300 167- 175 i Atrg'—]"lﬁegl Geoge-o- 5’%8%’&&‘%?7@*%1@hvﬁblﬁemlactms
Cbservation of a kinetic slow transiti OR AN NONQER E>'t—<IC gl ucoki nase.

Bi ochem stry 29;770-777, 1990. Biological Activity anple B: In Vivo
Activity @ ucokinase Activator in SthemeScreen Protocol [0292] C57BL/67

mce are rz‘%g dosed via _gavage with _  ucoki nase (GK) activator at 50
my/ kg bod Jgﬁ'ﬁﬂaﬂ V%v@lﬁg ‘aaSt FEPREEH lfla@tmlg%@rghéﬁthlgﬂ%@dﬁ@lsfﬂé@ge

. det er m nat r ur d

peri od. [Olzggf[ ﬁ’ té{?ﬁégldﬁ %%tdag, fg@g] %A}F‘{Vgop‘*rg? byp Lﬂgﬁ’é’gwoé
prior to oraver# gmﬁtmne-scﬂﬁr@s@tmaﬁﬁﬁ@ cBhenif @{ﬂargxhﬁt;&ece@tneﬁp%@ldembw in
Gelucire vehjcle %Et hanol : Gel uci r e44/ 14: PE400q. s. 4:66:30 v/wv. Mce are

dosed oral | yheymapuiaptuser (Asmenshaimi Bherpeeia Jigtechy Pbo@tywwelhjﬂt tBreerqmal a 50
ng/ kg dose. rlo dosi re dos | ood
gl ucose rea (#uabeslqga glajéo?% 9 the enzygxatic pP operties o tlve and }}Sl%

GK are essentially identical (Liang et al, 1995; Neet et al., 1990).

[0288] The assay was conducted at 25°C in a flat bottom 96-well tissue culture plate
from Costar (Cambridge, MA) with a final incubation volume of 120 ul. .The
incubation mixture contained: 25 mM Hepes buffer (pH, 7.1), 25 mM KCI, 5 mM

- D-glucose, ImM ATP, 1.8 mM NAD, 2 mM MgCl,, 1 UM sorbitol-6-phosphate, 1
- mM dithiothreitol, test drug or 10% DMSO, 1.8 unit/ml G6PDH, and GK (see
below). All organic reagents were >98 % pure and were from Boehringer
Mannheim with the exceptions of D-glucose and Hepes that were from Sigma
Chemical Co, St Louis, MO. Test compounds were dissolved in DMSO and were
added to the mcubation mixture minus GST-GK in a volume of 12 pl to yield a
final DMSO concentration - of 10%. This mix was pre-incubated in the
teroperature controlled chamber of a SPECTRAmax 250 microplate
spectrophotometer (Molecular Devices Corporation, Sunnyvale, CA) for 10
minutes to allow temperature equilibrium and then the reaction was started by the

addition of 20 ul GST-GK.




snipping off a small portion of the animals tail ( | mM) amtheeabd®@OEi Ng | 51
bl ood 20 Cctober 2006 WO 03/095438 PCT/ EP03/03844 154 into a heparinized

capi |l ary Wib&/®das8anal ysis. Fol l ow ng GK activator adm Nipgi/rabi/Rt
addi ti onal bl ood glucose readi ngs are saken at 1, 2, 4 and 6 hours post

dose from S tal wound. Results are interpreted by conparing the
mean bl oodfﬁgsgﬂcgg% %@I‘t&%’sog?nzg%@ therngrease i aRfaeel depse @dﬁt §£‘£W§ct i vat or
treated nmce h [ OLY: Jr.at i rer-const.der ed
active when't e%regxﬁ‘f%i% lra6 g]%%l?c% g’ﬁélﬁggﬁny%ﬁ%ﬁnia%% %Oi_@%. %%%ktgecr ease
i n bl ood gl uGoferient GRTaGEOwhDaddelite p@dh@ anl inbressris ©D4LJ of®). GB®aY] fuhitke

points. 20 Cctober 2006 WO 03/095438 PCT/ EP03/03844 155 Gal eni cal Exanple
A [0294] Tablozerdhe bt minwtedacubation pemashinrregelis sgriatiiemi @odAMSHe by asyigtied in a

conventi onal rw LPgrkedi . er . t.abl und..of foryula I

10. 0-100. 0 Cac %@g' 1%%%&3&%%%}[%%&%%&@6%%%@ Iﬁ?ézaﬂlégfaﬁ rlr\ng;frear ate
1.0 Gal eni caberkkisfietied Br 2P &lenGanBd hRSenco BY attiiafds e pfddhabaM BGold

i ngredi ents can be produced in a conventional manner: Ingredients ng per

capsul e Conpstrase Bf GKaachivita [The 5310 activaytin sentt@0vdlls vawrqonygeadewitipthed  Tal ¢
: 5.' 0 20 Got Obgcrtiv%t?r%fls wells C(())IBI a?nin%g §e8st Egrzliclt:‘llﬁargt%{‘s? :3181;11 %he concentration of activator
- that produced a 50% increase in the activity of GK, i.e., the SC, 5, was calculated.
All of the compounds of formula I described in the Synthesis Examples had an

SC) 5 less than or equal to 30 uM.

References: P

[0290] Liang, Y., Kesavan, P., Wang, L., Niswender, K., Tanizawa, Y., Permut, M.

A., Magnuson, M., and Matschinsky, F. M. Variable effects of maturity-onset-

diabetes-of- youth (MODY)-associated ghicokinase mutations on the substrate

- interactions and stability of the enzyme. Biochem. J. 309: 167-173, 1995.

[0291] Neet, K., Keenan, R P, and Tippett, P_._S. Observation of a kinetic slow

transition in monomeric ghicokinase. Biochemistry 29;770-777, 1990.

. Biological Activity Example B:  In Vivo Activity
Glucokinase Activator in vivo Screen Protocol
[0292] C57BL/6J mice are orally dosed via gavage with Glucokinase (GK) activator
at 50 mg/kg body weight following a two hour fasting period. Blood glucose

- determinations are made five times during the six hour post-dose study period.

[0293] Mice (n=6) are weighed and fasted for a two hour period prior to oral
treatment. GK activators are formulated at 6.76 mg/ml in Gelucire vehicle
{Ethanol:Gelucire44/14:PEG400q.s. 4:66:30 v/w/v. Mice are dosed orally with
7.5ul formulation per gram of body weight to equal a 50 mg/kg dose. Immediately

- prior to dosing, a pre dose (time zero) blood glucose reading is acquired by
. Srﬁpping off a small portion of the antinals tail (~lmm) and collecting 15ul blqod




156 Cainms 1. A compound of the formula: H N -R4 Rz RigowhaséciongR and
RzZ are independently hydrogen, hal o, am no, hydroxyam no, cyan, nitro,

| ower al kyWo e3@RSi38- COR6 O perfluoro-| ower al kyl, |ower ak,g?l/lEP{,;)d3g_4
perfluoro-|ower alkyl thio, |ower alkywks sulfonyl, pertuoro-|ower alkyl

sul fonyl, lower alkyl sulfinyl, or sulfonamde; R3 is an unbranched al kyl
chai n of 4- 518 Boricpidigedorcaplamn bivhac ied dmalysisodfdipiwing h&Kn astiv@ort car bon

at ons plusoggﬁ o] | f atom wherein the chain, i nation
with the car %on .a%ltga?nﬁﬁé‘i!@%l%lgﬁ@eo&d ICOPHFFRE S ATV -eno?tqsizx-gr?ﬁﬁgg%ﬁs ring,
and when t he poltaddde CRuth ahd) Sarh® tATRhR¥8A! RERultsORE iMRfhQd BB Rapalhe tthe chain
is substituted with one noiety selected fromthe group Consisting of

hydr oxy, oxomeapdiesd shicats, valhest AbXix wehidle thembad, miet Witk ysix Hf astiettoxy, or

one carbon nber of the chain is disubstituted with one hydroxy and one
over al Kyl " BPAEA iF RS AR Sk BT Wi isin e SRS P an o

het eroat om Hag ¢ LhiHiSa WRELASHIL < ' 0 095438
hCT! Epos) Obg ol fEyAhiies WBBUNAIIY irfhicact aﬁ?@}%e?%%eaﬁo%ﬁoﬁieﬁcg ainis
unsubst i t ut edompartden Ghivdd for oad oonseeuberasedy tiepsihgi n is  substituted by an
0X0 group; R4 is O _




C-NHR6 ; or an unsubstituted or nono-substituted five= 0¥gdkdebEENDE! €d

het eroaromatic ring connected by a ring carbon atomto the am ne group
shown, whi B0 ¢3/098:380r si x- menbered heteroaronatic ring copipipdssdskpm 1 to
3 heteroatons selected fromsulfur, oxsygen or nitrogen, with one

het er oat om bei ng nitrogen which is adjacent to the connecting ring carbon
atom sai d nono-substituted hetersaicshBrr@ple Ag bei ng nono- substituted at
a position on a ring carbon atom other than adjacent to said connecting
car bon at d9394l Tabletssepméaining & folevimgtingredicnihcah be grodugeddn asprvantgnaf | ower
al kyl, halo,___nitro, cyano, perfuoro-|lower alkyl, am dooxime, or O Il

(CH2)"OR7; oF ™ t&H),,-GOR7, or 00 Il ~l Il -(CH)n-C NHR7; or -G C OR7
, of (CHZ)"-NHR7 nis O 1, 2, 3 or 4; RS is hydrogen, |ower alkyl, or
per f 1 uor o- | owe S R i s | ower al kyl: and BBeHr ogen or | ower

al kyl; * denotes a carbon atomthat is asymetric in all or nost of the
compounds of fempenad pt famaladherein "1 ower" neddd- 0 7 carbon atoms; or
a pharmaceuti cild‘lltg?eaccept able salt thereof. 2. A co nd according to
claim1l1, wherein and RZ are independently hydrogéen, hal o,

perfl uoro-1 oweCoad dtych or | ower al kyl sul fonyL 20 Octsaber 2006 WO

03/ 09-5438 PCT/ EIP03/ 03844 158 3. A conpound accor di\?ﬁ}to any of clains |
to 2, wherein RECjs hydrogen, halo, or perfluoro-lo al kyl. 4. A
conpound accor giBfedinarugf clains 1 to 3, wherein R3is halo or [|ower

al kyl sul fonyl. 5. A conpound according to any of clains 1 to 4, wherein

t he

Galenical Example B

[0295] Capsules containing the following ingredients can be produced in a

conveniional manner:
Ingredients me per capsule
Compound of formula I 25.0
Lactose 150.0
Corn starch _ 20.0

Talc . 50




conbi nation of R3 and the carbon atom R3 is attached to &f 8ciober 2006
tetrahydrofuranyl, tetrahydropyranyl, tetrahydro-thiopyranyl or

cycl oal kyl, opti onal | y substituted as defined in claiml. 6. A conpound
accordi ng'qwoams of claimse 1 to 5, wherein the conbinat POH/ESH3/RES44and t he

carbon atom R3 is attached to are tébfahydrofuranyl, tetrahydropyranyl,
t et rahydro-t hi opyranyl, cyclopentyl, .2-hydroxy-cycl opentyl, 3-
hydr oxy- cycl opentyl, 4-hydroxy-cyc tyl, 2-oxo-cycl opentyl,

3-oxo-cycl opentyl, 4- oxo-cyclopentyl, 2-hydroxyim no-cyclopentyl,

3- hydr oxyi m no-cycl opentyl, 4- hydroxyi m no-cycl opentyl,

2- met hoxyi m ro- & yoelppant oflthe Srmelaoxyi m no- cycl opentyl,

4- met hoxyi m no-cycl opentyl, 2-fluorocycl opentyl, 3-nethoxy- cyclopentyl,
3-acet oxy-cycl opentyl, 2,2-difluoro-cyclopentyl, 3,3-difluoro- cyclopentyl,
or 3-hydroxy-3-nethyl -cycl op 7. A conpound according to any of clains
1to 6, wherein A is C(O Eﬁ%y§a an unsubstituted or nono-substituted
five- or six-menbered heter @frati c ring connected by a ring carbon atom
to the am ne group shown, which™Nive- or six-nmenbered hetetoaromatic ring
contains | or 2 heteroatons selected fHom sul fur and nitrogen, with one
het er oat om bei ng nitrogen j ablept—RH t he connecting ring carbon

atom said nono- subshtute@t fmati ¢ ring being nono- substituted at
a position on a ring carbo 0 r than adjacent to said connecting
et~ sel ecped fromthe group consisting of | ower

‘carbon atomw th a subs u
al kyl, halo, cyano, aRYooxi|ne, -(CH2)0-OR7 or -(CH2)n C(OOR7. 8. A

- compound according to any ofpglains | to 7, wherein R4 is thiazolyl,
pyrazinyl, or. pyridinyl, optionally nono-substituted at a position on a
ring carbon atom other than adjacent to the connecting carbon atomw th a
substituent selected fromthe group consisting of nmethyl, chloro, brono,
cyano, am dooxi e, -(CHZ)n OR7 and - (CHZ) 17C(O OR7. 9. A conpound

r1 11 uorthEhi mdRbEe B esdoy MG 6sh gotn B D30T sy 10, A
Comoun%ﬂ?&‘i%%a'ﬂgﬂ,t DFEny of clains 1 to 9, wherein R6 is nethyl. 11. A
in ‘

conpound acdcor o any of cI aims 1 to 10, wherein R7 is
~CORS

I

.perfluoro-lower alkyl, Jower alkyl thio, perfiuoro-lower alkyl thio, lower alkyl
- sulfonyl, perfluoro-lower alkyl sulfonyl, lower alkyl sulfinyl, or sulfonamido;
R’ is an unbranched alkyl chain of 4-5 carbon atoms or an unbranched heteroa]kﬁrl
- chain of 3-4 carbon atoms plus one oxygen or sulfur atom, wherein the chain, in
combination with the carbon atom it is bonded to, forms a five- or six-membered ring,
and _
when the chain contains no heteroatoms,
one carbon member of the chain is substituted with one moiety selected
from the group consisting of hydroxy, oxo, hydroxyimino,
methoxyimino, halo, methoxy, and acetoxy, or
one carbon member of the chain is disubstituted with one hydroxy and
one lower alkyl or is disubstituted with halogen
when the chain contains.an O heferoatom,
the chain is unsubstituted, and




(21

hydrogen or nethyl. 12. A conpound according to any of c}phiBhLe: dofs 11,
wherein nis 0 or 1. 13. A conpound according to any of clainms 1 to 12
selected fromthe group consisting of:

1-[ 2- ( 3, wODi3elas-B8 0- phenyl ) - 3- (t et rahydr o- f ur an- 2- yl ) - pr opicam#o}odeet hyl - ur

ea, 157
1-[2- (3, 4-Di chl orq- phenyl) - 3- (2- hydr oxy-cycl opent yl ) - propi onyl ] - 3- net hyl -
ur ea, when the chamn’contains an S heteroatom,

1-[2- (3, 4-Dichl 1) - 3= ( 2-.0XG-.CuCl — |
1- % 2- E 3. 4-Di chl or SFH%EE%% @P%@ifﬁ%ﬁpﬁﬁ%_%@% . ggieg}]l% B fagxg%% %%“?’?’3- - urea

ur ea, substituted by an oxo group;’ : _

1-[2-(3,4; D cbl oro-phenyl ) - 3-(3-o0xo-cycl opentyl)-propionyl]-3-methyl -urea,

1-12-¢( 3,B-¥1i chl or o- phenyl ) - 3-(tetrahydro-pyran-2-yl)-propionyl]-3-nethyl

urea,

1-[ 2- (4- Met hanesul f onyl - phenyl )03- (tetrahydro-pyran-2-yl)-propionyl]-3-

met hyl - ur ea, 5

2- (3, 4-Di chl or o- phenyl ) - 3- (t etrghytHB-  @F an- 2-yl ) - N-t hi azol - 2- yl - pr opi onam

~ de,

2- ( 4- MVetdnanssbdtitaag br pheayiYstiBidd Bre-ah ydrmembemd b2eRarghatidatghi azol - 2-yl -

pr opi onam de, . : ] o .

2- (3, 4- PBRPSFHEHMERG FIeR EOTHY dheampine pEP e o FhighTRiCa 6% 2. | -

propi on icri i t t lected from sulfur,
ilered bteromomatlo ipe cgntains fom 1 1p 8 beroatpms celseed fromaulf,) |

pr opi onaiygén ordui{rBgek; Withlvhe heteroatom being nitrogen which is adjacent to the

phenyl) - 3-(2-o0xo0-cycl opentyl)-Nthiazol -2-yl-propi onani d;, )

2- ( 4- MercRERSEGE shgicarhrs glan);-sgidmong Hibsijt TORPIIRELE HPg PEIES FIQAO-

pr opi on . i . . . -
5 (5, 4. Bbfifard ataponion 1 PRSHP R A oot e id pmseiie
pr opi ON@@ide.atom with z substitnent selected bk @h&ip cHASBLing/ 6T 103£DIRFI3Balo,
PCT/ EPO3/ 03844 160 o
3- ( 3- Hy akto, eyans pepharaylower alkyl, peideorénel dtony| - phenyl ) - N-t hi azol - 2-yl -
pr opi onam de, .
2-(3,4-Di chl oro-phenyl) - 3- (3-net hoxy-cycl opentyl)-N-thiazol - 2-yl -
O

«{CHp)OR7;  or ~(CH,)-C-OR7; or

I i1
{CHy),-C-NHR?; o _C.C-ORT; OF -(CHp)"NHR?

nis0,1,2,30r4; -
R® is hydrogen, lower a]kﬂ, or perfluoro-lower alkyl; RS is lower alkyl; and R’
1s hydrogen or lower alkyl;
~ * denotes a carben atom that is asymmetric in all or most of the compounds of
formula I;
and wherein “lower” means 1 to 7 carbon atoms;

or a pharmaceutically acceptable salt thereof.

2. A. compound according to claim 1, wherein R! and R? are

independently bydrogen, halo, pelﬂuoro-lower alkyl, or lower alkyl sulfonyl.




pr opi onam de, 20 October 2006
3-[2-(3, 4-di chl or o- phenyl ) -2-(thiazol - 2-yl car banoyl ) - ethyl?cgfglopentyl
ester,
2-(3,4-DN6hWﬁP69§henyl)-3-(3-oxo-cycLopentyI)-N—thiazol-nyﬂﬂﬁW@§#bnanide,
2-(4-thhanesu|fony|-phenyl)-3-(3-oX@30ycIopentyl)-N—thiazoI 2-yl

pr opi onam de,

2-(3,4-Dichl oro phédr‘ly?rflpgun(jfcf?]ﬁimrgom ngﬁle H %il—q elr%i%o 1Szh@dfm‘brbpl onam d

e, 2-(3,Hidos pbBueroloeRry hlkyB- (3- hydr oxyi mi no-cycl opentyl ) - N-t hi azol - 2-yl -
pr opi onani de,

2- (3, 4- Di cbl orfe- phehyonpaudscnendingdpiany nbcloimey bisehmheyein®( it kalopr 2- y| -

pr opi ona
2-(3, 4- T&WPB?]%YIﬁHQWL) 3-(2, 2-di f | uor o- cycl opent yl ) - N- t bi azol - 2-yl -
propi onam de, s mpound acco::chnfg._r1 to any of claims 1 to 4, wherein the

2-(3,4-Dichl oro- phenyl) 3-( ugr o- cycl opentyl)-N-thiazol - 2-yl -

propi onardofighination of R” and the carbon atom R is attached fo are tefrahydrofuranyl,

e, 2 %t%{r‘%%”’ AT A R T

pr opi ona
2- (4- Mef rresucHnonaq11 phenyl ) - 3- (tetrahydro-pyran-2-yl)-Nthiazol -2=yl -
pr opi onam de, 6. A compound according to any of claims 1 to 5, wherein the

?hfé%é%@%ﬂ%&él%ngﬁ%gtu ng?c{ﬁgwhengdtp@ﬁ%’teet r)%rgfglr_oyf)yran 2-yl)- N
df | uor or étfa\{lér gfrgiﬂrl) te%raﬁ);cﬁﬁ %Qﬁ(ﬂ%ﬂylpé%me&wy |21hydpgx<}p¢yg%g3@1 RO] - ni cotinic

aci d net

6-[2-(4- I}@afmy&yﬂapaMI zahydmicwwlepatﬁyt -opbeyibyentyl( 3-eko-ahyidpentylyd-an- 2- yl ) -
propi onyl am no]-nicotinic acid, 20 October 2006 WO 03/ 095438
PCT/ EP03/oag8adlopengyl, 2-hydroxyimino-cyclopentyl, 3-hydroxyimino-cyclopentyl, 4-

N TSSO ARSI 2 TS M Skl | vor ot 1 -
2(R) - (3- Ghkig mmwswmbp&hﬁnylﬂmw@élo%@r Bndthdadi-n- 2-yl ) - 3- (4- oxo

- - cycl ohexyl’) - propi onam de,

2(R) ( 3- Chitlopatyl; Fretdtensecsidpentyl, 25hdifroyo-pydlepentsil B3 -diflroret n- 2-y1 ) - 3- (4- oxo |
cyclopentyl, or 3-hydroxy-3-methyl-cyclopentyl.

7. A compound according to any of claims 1 to 6, wherein R is
-C(O)NHR® or an unsubstituted or ﬁmno—substituted five- or six-membered
heteroaromatic ring connected by a ring carbon atom to the amine group shown,
which five- or six-membered heteroaromatic ring contains 1 or 2 heteroatoms selected
from sulfur and nitrogen, with one heteroatom being nitrogen which is adj acent to the
connecting ring carbon atom; said monoasubstituted heteroaromatic ring bemg mono-

- substituted at a position on a riﬁg carbon atormn other than adjacent to said connecting
carbon atom with a sﬁbstituent selected from the group consisting of lower alkyl, halo,
cyano, smidooxime, -(CHz)a-OR” or (CHz)y-C(O)OR’. |

8. A compound according to any of claims 1 to 7, wherein R* is thiazoly],

- pyrazinyl, or pyridinyl, optionally mono-substituted at a position on a ring carbon
atom other than adjacent to the connecting carbon atom with a substituent selected
from the group consisting of methyl, chloro, bromo, cyano, anndoomme -(C]EI,o_),a-OR7
and -(CHy):-C(O)OR’.

9. A compound according to any of claims 1 to 8, wherein R’ is hydtogen,
methyl or trifluoromethyl. | ' -




cycl ohexyl ) - pr opi onam de, 20 October 2006

- 2(R)-(3-Chl or o- 4- net hanesul f onyl - phenyl’) - N- (5- Chl oro- pyri di n-2-yl)-3-(4-
hydr oxyi m no-cycl ohexyl ) - propi onam de,

2(R) - ( 3- ¥ 5198242 et hanesul f onyl - pheny! ) - 3- (4- hydr oxyi mi RETEJEVWhExy! ) - N-
(5- met hyl - pyri di n-2-yl ) - pr opi onam dé?

2-(3-Chi oro- 4 geth ) _ Cfurui-
2 (3- Chl or o- 4472t nanasild e BRQYS b bAMARI 2; Whardn(t 6 widr o- fur i

2- (4- Mednresul 1 hiny| A3edntipdund acongéing yé a@ﬁqﬁﬁ)nsl‘ll—tpyﬂawhereiﬁ-&flis 3- (tetrahydro-

furan-2(R)-yl)-propi onam de,

2- ( 3- Chl bydsogensarahgs ul f onyl - phenyl ) - N- pyr azi n- 2-yl - 3- (t et r ahydr o- f ur an- 3-

yl ) - propi onani sle, . . o

S(R (3 Chl or a. b ompsuafpssording to any of claims 1 to 11 whareinn s 008 1y e o

yl.- propi.onam g®, A compound according to any of claims 1 to 12, selected from the

2(R) - (3-Chl or o- 4- met hanesul f onyl - phenyl ) - 3- (2- hydr oxy-cycl opentyl ) - N-

pyrazi n- gropp cppsigsingradini de, |

2(R)-(3-Chl or o- 4- net hanesul f onyl - phenyl ) - 3- ( 3- hydr oxy- cycl opentyl ) - N

pyr azi n- 2- yl 14p2-¢hi-dbishlosephéhy)B-Ehtrahiydrot fimat-B-yl)-propionyl]-3-methyl-urea,

nesul f onyl - phenyl ) - 3- ( 3- oxo- cycl opent yl ) - N- pyrazi n-2-yl - propi onam de,

2(R)-(3-Chl 0_1-gzﬁmnfaihmﬂﬁﬁphé@nyi-(z:hﬁwi}cﬁldp%ngmxeyiehﬁperm&hm- N-pyrazin 2-
e,

'yl - pr opi onami _

2( R) - ( 3-@leh,0or 0- 4- met hanesul f onyl - phenyl ) - 3- ((S) - 3- oxo-cycl opentyl ) - N
pyrazin-2-yl -propi onam de, 20 October 2006 WO 03/095438 PCT/ EP03/ 03844
162 2(R) - ( 3- Bi2-(,6-Dichiptdiplrayi) 3-EGrorko-pubapehiyBeropisyy i3 3enablywtapent y| ) - N

pyrazi n- 2-yl - propi onam de,

N ( 5- Br onD- pyJ Az H-1%icMbro-ghdn§t) A PhfirdeyBichaResHldropishyl pBansthyl- 3- ( 3- oxo- '

cycl opentyl ) - propi onam de,

2- ( 3- Chlwes- 4- met hanesul f onyl - phenyl ) - 3- (2- hydr oxyi mi no-cycl opentyl)-N-

pyr azi n- 2-yl - propi onam de,

2- ( 3- Chl or o- H{217a, pavielsiotd-pinyayl) Byt g-esRldp2ntydk propipinyli-3enethylhopant yl ) - N-
12-(3 ,4~Dichloro~pﬁeny1)-3-(tetrahydro-pyran—.’l—yl)—propionyl]—3—methyl urea,
1-[2-(4-Methanesulfonyl-phenyl)-3-(tetrahydro-~pyran-2-yl)-propionyl]-3-

methyl-urea,
- 2+(3,4-Dichloro-phenyl)-3-(tetrahydro-furan-2-yl)-N-thiazol-2-yl-propionamide,
2-(4-Methanesulfonyl-phenyl)-3-(tetrahydro-furan-2(R)-yl)-N-thiazol-2-yl-
propionamide,
- 2-(3,4-Dichloro-phenyl)-3-(2-hydroxy-cyclopentyl)-N-thiazol-2-yl-
propionamniide,
3-(2-Hydroxy-cyclopentyl)-2-(4-methanesutfonyl-phenyl)-N-thiazol-2-yl-
~ propionamide,
2—(3,4-Dichloro—phenyl)-3-(2—oxo—cyc10pentyl)—N—thiazol-z-yl—propionamide,
: 2-(4—Methanesu1fonyl—phenyl)—3-(2-oxo-cyclopentyl)—N-thiazol—Z-yl— ‘
propionamide, ' ‘
* 2-(3,4-Dichloro-phenyl)-3-(3-hydroxy-cyclopentyl)-N-thiazol-2-yl-

propionamide,




© pyrazi n-Z-

pyrazi n-2-yl - propi onam de, 20 October 2006

2- (3- Chl or o- 4- et hanesul f onyl - phenyl ) - 3- ( 3- hydr oxyi m no-cycl opentyl)-N
pyrazi n- 2-yl - propi onam de,

N- ( 5- Br oWE-084PH2¥ n- 2- yl ) - 2- ( 3- chl or 0- 4- et hnesul f onyl - phBGYEFERIEE-

hydr oxyi mi no-cycl opentyl) - propionanﬂﬂ@,

2- (3- Chl oro- 4 anesulfon henyl) - 3- (3- met hoxyi . .no- entyl)-N

o o o R RS Ol B et hto R RO -F difiz§E P ent Y1)

N ( 5- qu%? e 2-yl) - 2 (3 chl or o- 4- met hanesul f onyl - phenyl ) - 3- ( 3-

met hoxyi Ro cyclopentyl) pr opi onam de,

2- (3-Chl oro- t I g hyl -cycl opentyl)-N
pyr azi n- 2-yl % fl f’)jg%%?}g}%glsouﬁ{eﬂw -3- @h&@t:ﬁlaz)(y %yc(lg'péﬁ}t{;qf W%Ja%of@ry

2-(4-thh@ pahidgnyl - 3-tdf | uor onet hyl - phenyl ) - N- pyrazi n- 2-yl - 3- (tetrahydro-
pyr au- 2-yl propionanide

2-(3-Cnloro- %[ifgj h‘-%'ib%fdfbfpﬁ%h)-@mﬁﬁ%i-zbﬁ&)fﬁ%ﬂ}'e’mym <golbpeitylabuedr o- pyr an- 4-
yl ) - propi ona

N- ( 5- Br ono- p% gféﬁﬁl% %/0) B%P%‘é a;g,cfop@ﬁéyi}?ﬁf‘tﬁﬂ&&Qﬁ%LprBBﬁﬂéﬁﬁde, -

(tetrahydro-

(2)_ ( gysgluozf? 4- mei Eaneﬂgﬁpﬁ@% %%né gxo c}c?opeggrﬁoN%xazo |£ﬂg- yl)-3-(tetrahydr

2- (3- Chl 5 mﬂ hanesul f onyl - phenyl ) - N-[ 5- (N- hydr oxycar bam m doyl ) -
lI - t et rahydro-pyran-4 yI)-propi onam de, 20 Cctober 2006 WO

03/ 095438 P 384
2-(3-Chlor og(fgﬁgﬂa?ﬁ%ﬁ?% (Sh%uor? )cyﬂ- t%&l n- y}-zér I-F {0‘? loIlaﬁndr o-thi opyr a
- 3(R) -yl
2- ( 3E C%\I )c/)rZ) ﬁr%ﬁﬁ %FBYQHS GHEHWWPIC-YBQBW%’Q%)}B%M’%)YM t hi opyran- 3
(R)-yl)- 0@& 43- 2-yl - propi onani de,
2- ( 3- Chl*or - et hanesul f onyl - phenyl ) - 3- ( 4- oxo- cycl ohexyl ) - N- pyrazi n- 2-yl -
.  d )
N (5 Br omo- ?yﬁ Distorpratiesyl-3-GpeheymRs RARAPNT AR - 5- (4- oxo-
; | oh d
&/?S?Bf?fb pyr azi ﬁngmyl;a 2(R) - (3- chl or o- 4- et hanesul f onyl - phenyl ) - 3- ( 4- oxo-

2-(3,4-Dichloro-phenyl)-3-(2,2-diflucro-cyclopentyl)-N-thiazol-2-yl-

propionamide, |
2-(3,4-Dichloro-phenyl)-3-(3 ,3-difluoro-cyclopentyl)-N-thiazol-2-yl-
propionamide, o
2-(3,4-Dichloro-phenyl)- 3—(teixahydro—pyran-il—yl)-N—thlazol-Z-yl-propmnamldc
" 2(R)~(3,4-Dichloro-phenyl)-3-(tetrahydro-pyran-2-yI)-N-thiazol-2-yl-
propionamide, '
2—(4-Methanesu]fonyl—pheny1)—3-(tetrahyd:ro-pyran—E-yl)—N~thiazol-2-‘yi—
propionamide, 7 ‘
2—(4-Methylsu1fonyl-3-triﬂuoromethyl—phenyl)-3-(tetrahydro—pyran-2—yl)—N—
' thiazole—Z—jl-propionamide,
6-[2-(4~Methylsu1fonyl-3-m'ﬂuoromethyl-phenyl)—3—(tetfahy&ro—pyran—fl-yl)—
propionylaﬁnino]-nicotinic acid_methyl ester,
6—[2-(4-Methylsﬁ]fonyl—3—triﬂuoromethyl—phenyi)-B-(tetrahydro-—pyran&-yl}
propionylaminc}-nicotinic acid, |




cycl ohexyl ) - pr opi onam de,

2(R) - (3-Chl or o- 4- net hanesul f onyl - phenyl ) - N- (5-chl or o- pyrzé)z?cﬁt? ‘?ry2|05)6- 3-(4-oxo
- cycl ohexyl) - pr opi onam de,

2(R) - ( 3- &t} Y3548 net hanesul f onyl - phenyl ) - N- (5- net hyl - pyr R£TEPR3INF8I4 3- (4- ox0
- cycl ohexyl) - pr opi onam de, 161

2(R) - (3-Chl orp;4:.nmet hanesul f onyi - ).- - )k Q- La-2-yl)-3-(4-
hydr oxy- cycl %ﬁ-g&ly 05;%16Iﬁyk-g}wég:ﬁ%?ﬁy(lzi-my{&l?uﬁéyﬁ5%ﬁﬁ&ﬂﬁ-ﬁﬁyﬁ

2- (3- Chl @henyly- 1Ri-hanRESIpyRmYE-vDhespiblanddé,4- hydr oxyi mi no- cycl ohexyl) - N-
pyrazi n- 2-yl’-"pr opi onam é)e, :

N- (5- Brono- p Z j - Rathii )~ Ba UL E i mPhangloi-oo( 4-

hydr oxyi mi no¥g@§q32%%%+%%?%%%@gﬁ%gﬁem N%@ﬁ:ﬂﬁr& %E’Mﬁm@hﬁﬁl (

N- ( 5- Br orpelphdxghiptopgiopimhide( R) - ( 3- chl or o- 4- net hanesul f onyl - phenyl ) - 3- (4
hydr oxyi m no- cycl ohexyl ) - pr opi onam de,

2(R) - ( 3- Chl oprylsuehidanasthanshirnRe by N(G-hkthangidis 2g1)5-@-o) - 3- (4-
hydr oxyi m no- cycl ohexyl ) - pr opi onam de, -

2(R) - ( 3- CdloaxyD-prepionsmsig) f onyl - phenyl ) - 3- (4- hydr oxyi mi no- cycl ohexyl ) - N-
(5- et hyl - pyrazi n-2-yl ) - propi onam de,

2- ( 3- Chl or o- 4¢RieEhEkiess U rasthinastifmyl-phy (AN rBtchimy-pytidio-2ey-Befiexyl ) - N-
pyrazi n- Ziﬁr@- propi onam de, 20 Oct oper 2006 WD 03/095438 PCT/ EP03/ 03844
164 N- ( 5hBioRpmg-6¥GipbexyPrropiopamids) or o- 4- net hanesul f onyl - pheny! ) - 3- ( 4-
met hoxyi m no- cycl ohexyl ) - propi onam de, and pharnaceutically acceptable

“salts t her eo2(R}B-CillonnApuihaheadboytiphepyDed -Ghhybexdmitaeyciobegy - sel ect ed
H (()r5n E?gﬁ%g%%'g'fco- SI‘%STH))'-%%O Ql%@fﬂifj%r o- 4- met hanesul f onyl - phenyl ) - 3- .
(2t ?gr ?:hh%/gi g: -Y(ﬁ%ﬁ&gﬁg&%&ﬁgﬁw&wﬂwgn%YW§¥W@ﬂﬁw3- (tetrahydr
(2): ( ?E:ﬁ?%ﬁ@@"?ﬁ%’ﬁ&%@@ﬁ gﬁyl - phenyl V) -N-[ 5- (N- hydr oxycar bam m doyl ) -
Pyrazin- 2=yl ) PR o h i RO REBTLAS 2 v1.3 (tetrahydro-

. furan-2(R)-yl)-propionamide,

2—(3—Chloro—&mcthanesuﬁonyl—j)henyl)-N—pyrazin—Z-yl—3-(tetrahydro-ﬁnan—3-
yl)-propionamide,
2(R)-(3-Chlorc_)—4~methanesulfonyl—pheny1)~3-(2-oxo-cyclopentyl)—N—pyraziu—Z-
vl-propionamide,
ZCR)-.(S-Chloro—4—methanesulfonyl—pheny1)-3-(2—hydroxy—cyc10pcntyl)—N—
pyrazin-2-yl-propionamide, :
2(R)~(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-hydroxy-cyclopentyl)-N-
‘ pyrazin—%yl—p;opioﬁamide,
2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-cyclopentyl)-N-pyrazin-2-yl-
propionamide,
Z(R)—(3-Chloro-4;methanesulfonyl-phenyl)—3—(3 -oxo-cyclopentyl)-N-pyrazin-2-
yl-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-((S)-3-oxo-cyclopentyl)}-N-
pyrazin-2-yl-propionamide, ' '




2(R) - (3-Cnl oro-4- et hanesul f onyl - phenyl ) - 3- (3- hydr oxy- cyd gRgBLYobs
pyrazin-2-yl - propi onam de

2(R) - (3- Chl or o- 4- met hanesul f onyl - phenyl ) - 3- ( 3- oxo- cycl opentyl ) - N- pyrazi n- 2-
yl - pr opi W9F08%438 PCT/EP03/03844
2(R)-(3-Cnl oro- 4- et hanesul f onyl - phef¥l ) - 3- ((R) - 3- oxo- cycl opentyl ) - N-

pyrazin-2-y iQnam d ~ N-

N- ( 5- Br ono- m% z -yf)m’zathf%c f?rg; gh?lyn%tz‘ﬁ%egaf? Cf‘qdop%lktlyel)nyl) 3- (3- oxo-
cycl opegt;%;jz)m_gr @ﬁ\gﬁ

N (5-Br pyra2| n 2 yl) - 2 (3-chl or o- 4- met hanesul f onyl - phenyl ) - 3- ( 3-

hydr oxyi mi n ! X .@Enbfiﬁcl_ thanesulfonyl-phenyl)-3-(3-0xo-
2- ( 3- Chl oro cElfﬁ g@l@n‘@ ﬁ:gnyl) me - met hoxgl r%l ng cycl opentyl)-N

pyrazin ey DRiropiandciee,
N (5- Bro(%ngwgyra2| n-2-yl)-2-(3-chl or o- 4- met hanesul f onyl - phenyl ) - 3- ( 3-

et hoxyi m no gy ehpe Ll OmGAARYHY.3-(-hydroxyimino-cycopentyl)-N-
N ( 5- Br ono- pyrazi n- 2-yl ) - 2- (3- chl or o- 4- met hanesul f onyl - phenyl ) - 3- (4- oxo-
cycl ohexyirizipRepipropionatesdty (5- Br omp

pyrazi n-2-yl)-2(R) - (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3- (4- oxo-

cycl ohexyl )-z:x(pghmmﬁah%sﬁm@b@he@ma-mmaymsmOm@bs/ 03844 165
2(R) - (3- Chl or 0- 4- met hanesul f onyl - phenyl ) - N- (5- chl or o- pyrazi n-2-yl ) - 3- (4 0X0
- cycl ormgan)-’%@rl@p@m@még

2(R) - (3-Chl or o- 4- met hanesul f onyl - phen{% N- ( 5- met hyl - pyr azi r5-1%-yl) 3-(4-oxo
- cycl ohexyI}(&aCblmMmthmesﬂfonyl-phe ) —(3-hydr0xylﬂnﬂ0~cyc opentyl

N- ( 5- Br ono- pyra in-2- 2 (3-chl or 0- 4- ur et hanesul f onyl - phenyl ) - 3- (4-

hydr oxyiR¥F#e-E e PEPR I8y opi onami de

N- ( 5- Brono- pyr azi n-2-yl ) - 2& é}S chl Or_z(f %P I]gon l'Pj‘e”W) 3- (4_

hyd N-€§-diromenyraziny. _me esu p en

ZXR;O?éI_m |noro§1ﬂ mat@ glrpggéwﬁm% nyl)-N-(5-chl oro-pyrazin-2-yl)-3-(4-
5.

hydr oxyllﬁ‘i onam d’e and pharmaceutically acceptable salts

tz? % ??;_ 1 2-(3- %gl%?g-ﬁprgetggﬁeguﬁénr)]r?-phenyﬁgg—(g-];zle%o%;'ynnﬁm%—ctygloﬁgntyﬁ'l\eh I's

pyrazin-2-yl-propionamide,
N—(S—Bromo—pyrazin—-Z—yl)-2-(34chloro—4—methanesxﬂfony1—phenyl)-3-(3-
methoxyimino-cyclopentyl)-propionamide,
2—(3—Chloro—4~methanesu1fony1-phenyl)-3-(3-ﬁydroxy—3—methyl—cyclbpentyl),-N—
pyrazin-2-yl-propionamide, ' |
25(4—-Meihanesulfonyl—3—ﬁiﬂuoromethyl—phenyl)—N—pyxazin-z-y1—3~(tetrahydro—
pyran-?.—yl)—proplpnamide,
- 2—(3-Chloro-4~methanesulfonyl—phenyl)—N—pyrazin—Z-’yl—?:-(tetrahydro-pyran—4—
yl)-propionamide,
N—(5—Bromo—pyrazin—2—yl)-2—(3—chloro—d—methaneswfonyl-phenyl)—3—
(tetrahydro-pyran-4-yl)-propionamide, |
| - 2~(3~Chloro-4-methanesulfonyl-phenyl)-N-(5-cyano- yrazin—2~yl)—3-(tetrahydro-
pyran-4-yl)-propionamide, |
2-(3-Chloro-4~methanesu1fony1—pheny1)-N—[5—(N—hydroxycarbamimidoyl)-
‘pYrazin-Z-yI]-3-(tetrahydro—pyran—4—yi)-propionamide,




chl oro- 4-nethanesul fonyl - phenyl ) -3- ((R) - 3- oxo- cycl opentyd heNpiWioagi n-2-y! -
propi onam de. 16. A pharmaceutical conposition conprising a conpound. of
any of claims | to 15 and a pham aceutically acceptable _carrier and/or

adj uvant WOI%/09%3%r ocess. for the preparation of a phar maEEUes)3sH
conposition of claim 16 conprising ¥énmbining a conpound of fornula I

according t 02?51 _ggﬁj;g_4%eﬁlgggsg§foﬁyl_ Hgn}lﬁ_m@wiﬁ_j@j}l@_(faﬁﬁ%iocﬁidfpymﬂccept abl e

carrier and/o vant. 18. The conpounds® according to any of ‘clains | to
15 for u3@)ad)-propidhemadecuti c active substance. 19. The conpounds accordi ng
'to any of clainms 1 to 15 for the treatnment or prophylaxis of type Il

di abetes. 2%-(i@l&%ﬁ&th%éﬁﬁﬁﬁ@ﬂ%eﬁﬁﬁ@E(di—di:@—ﬁeﬁalgﬂyo@ﬁ—mio@m- 1to 15 for
the preparation of a nmedicanent for the treatnment or prophylaxis of type
|1 di abe3@9-ylP¥-1grazoberyl-pogdonanpdes3/ 095438 PCTI EP03/ 03844 166 21. A
process for the preparation of a conpound according to any of <clains | to
15, sai d pr oz€3€hteogansthagesupnylgtehyig-@-comyolohekyOfNfporazin-2y4 11 O O
OR6 R2 Rl wherein R, R2, R3 and R6 are as defined in claiml1, wth a
conpoundPiePIoRdIAS a X R4-NH2 to produce a conmpound of formula | R3 H N
-RA ORR O R
N-(5-Bromo-pyrazin-2-y1)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-
cyclohexyl)-propionamide, |
N-(5-Bromo-pyrazin-2-yD-2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-oxo-
cyclohexyl)-propionamide,
2(R)-(3~Chloro-4-methanesulfonyl-phenyl)-N-(5-chloro-pyrazin-2-yl)-3-(4-oxo-
cyclohexyl)-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-methyl-pyrazin-2-y1)-3-(4-0x0-
cyclohexyl)-propionamide, '
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-chloro-pyrazin-2-yl)-3-(4-
hydroxy-cyclohexyl)-propionamide,
2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-hydroxyimino-cyclohexyl)-N-
pyrazin-2-yl-propionamide, -
N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
hydroxyimino-cyclohexyl)-propionamide,
N-(5-Bromo-pyrazin-2-y1)-2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
hydroxyimino-cyclohexyl)-propionamide,
2(R)—(B~Chloro—4~methanesuifony1—phcny1)~N—(S-chloro—pyrazin—.’z-yl)—3—(4-
hydroxyimino-cyclohexyl)-propionamide,
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-hydroxyimino-cyclohexyl)-N-
| (5-methyl—pyrazin—z-yl)—propionamide,
- 2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(4-methoxyimino-cyclohexyl)-N--
pyrazin-2-yl-propionamide, '




wherein R, R2, R3, R4 and * are as defined in claiml, cﬂbﬁ Ghbhhg a

conpound of formula IX. RO . OaHRZ R wherein R, are as

defined in claim1;, wth a conpound of formula X 20 Qct ober 2006 WO
03/ 093438 0P EPH3/ 03844 167 R-NH2 to produce a conpouRETEROIGSHul a |

R3

H N-R4 ORz Rl wherein R, R2, B8 R4 and * are as defined in claim 1.

N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-(4-
methoxyimino-cyclohexyl)-propionamide,

and pharmaceutically acceptable salts thereof.

14. A compound according to any of claims 1 to 12, selected from the
group consisting of:
N-(5-Bromo-pyrazin-2-yl)-2-(3-chloro-4-methanesulfonyl-phenyl)-3-
(tetrahydro-pyran-4-yl)-propionamide
2-(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-cyano-pyrazin-2-yl)-3-(ietralrydro-
pyran-4-yl)-propionamide
2-(3-Chloro-4-methanesulfonyl-phenyl)-N-[ 5-(N-hydroxycarbamimidoyl)-
pyrazin-2-y1}-3-(tetrahydro-pyran-4-yl)-propionamide
2(R)-(3-Chlaoro-4-methanesulfonyl-phenyl)-3-(3-hydroxy-cyclopentyl}-N-
pyrazin-2-yl-propionamide
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-oxo-cyclopentyl)-N-pyrazin-2-
yl-propionamide
2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-3-((R)-3-oxo-cyclopentyl)-N-
pyrazin-2-yl-propionamide '
N—(S-Bromo—pyrazin—Z—yI)-2-(3-chioro—4—methanesxﬂfoi1yl—pheny1)-3-(3—oxo—
cyclopentyl)-propionamide
' N—(S—Bromo—pyrazin-2~yl)-2-(3-chloroA—methanesulfonyl-phehyl)—3-(3-
hydroxyimino-cyclopentyl)-propionanide
| 2-(3-Chloro-4-methanesulfonyl-phenyl)-3-(3-methoxyimino-cyclopentyl)-N-
pyrazin-2-yl-propionamide
N—(S-Bromo—pyrazin—Z-yl)—Q—(B-chloro~4——niethanesulfonyl—phenyl)—3—(3—
| methoxyimino-cyclopentyl)-propionamide
N-(S—Bromo-pyr‘aziﬂ—Z—yl)—iz-(3—chloro-4-methanem11fony1—pheny1)—3—(4—oxo—
cyclohexyl)-propionamide
N—(S—Bromo—pyrazm—Z-yl)—fZ(R)-(S-chloro-4—methanesulfonyl—phenyl) -3-{4-ox0-

cyclohexyl)-propmnamde




20 Qctober 2006
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2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-chloro-pyrazin-2-yl)-3-(4-oxo-
cyclohexyl)-propionamide

2(R)-(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-methyl-pyrazin-2-yl)-3-(4-0xo-
cyclohexyl)-propionamide

N-(5-Bromo-pyrazin-2-yl}-2-(3 -chlor,6~4—methanesulfonyl—phenyl)-3-(4—
hydroxyimino-cyclohexyl)-propionamide

N-(S-Bromo—pyrazin—Z—yl)aZ(R)—(3-chloro-4—methanesulfonyl—phenyl)—3-(4-
hydroxyimino-cyclohexyl)-propionamide '

2(R)~(3-Chloro-4-methanesulfonyl-phenyl)-N-(5-chloro-pyrazin-2-yl)-3-(4-
hydroxyimino-cyclohexyl)-propionamide

and phammaceutically acceptable salts thereof.
15. A compound according to any of claims 1 to 12 which s 2R)-(3-

chloro-4-methanesulfonyl-pheny?)-3-((R)-3-oxo-cyclopentyl)-N-pyrazin-2-yl-
propionamide. _ |

16. A pharmaceutical composition comprising a compound of any of
claims 1 to 15 and a pharniaceutically acceptable carrier and/or adjuvaut.

17. A process for the preparation of a pharmaceutical composition of claim
16 comprising combining a compound of formula I according to any one of claims 1
to 15 with a pharmaceutically acceptable carrier and/or adjuvant.

18.  The compounds according to any of claims 1 to 15 foruseas a
therapeutic ﬁctive substance.

19. The compounds according‘to any of claims 1 to 15 for the treatment or
prophylaxis of type II diabetes.

20.  The use of a compound according to any of claims 1 to 15 for the
preparation of a medicament for the treatment or prophylaxis of type II diabetes.
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21. A process for the preparation of a compound according to any of

claims 1 to 15, said process comprising:

a) reacting a compound of formula VIII
CQ
*

x 0
OR®
R2
R1
wherein R, R%, R? and R® are as defined in claim 1;
with a compound of formula X
R*-NH,

to produce a compound of formula I

)

R1

wherein R}, RZ R®, R® and * are as defined in. claim 1;

b) reacting a compound of formula IX

Q?)

R1

- wherein R!, R? and R? are as defined in claim 1;

with a compound of formnla X
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RY*-NH,

to produce a compound of formula I
CQ
H .
#*; N ——R4

Rz O
R'I

wherein R’ R?, R* R and * are as defined in claim 1.




