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WD 2005/ 105737 PCT/ US2005/ 013870 PROCESS FOR THE
PREPARATI ON OF SUBSTI TUTED TETRALI N AND SUBSTI TUTED

wo NIANES7BERI VATI VES Field of the Invention 5 TP€T/US2005/013870
present invention relates to a novel processes for the
preparation of substituted tetralin and substituted
i ndane derivatives. The substituted tetralin and
substituted i ndane derivatives are PPAR al pha
ag BrRQ‘EESSLE@RuTHEcHREBAR\ﬂé&IONgOEeBuBSH'éWTEDoTETRghIN AND

ot or mech at o deRURS TR BYIRNE DRRIVAYERS ouer i ng
serum |l evels of 10 triglycerides, |ow density

|'i poproteins (LDL), atherogenic mol ecul es, and/or free
fatty acids (FFA). The Fieldof thelnsgniienralin and

subst i und are further i n .
oot S WosERADEnG TR R S el Fradise8Te i miBparation of
Isapstitutet tetrdihsanef suddtitutad Mddind @éWdtN@stDﬁ@%ubstltuted tetralin
chol esterol . The present invention is further

@indesbsiituted Htﬂ?éle frrbetives ere BPAMalphecsrgonistsouseful for
BB et el s B SE EB L T0E, FBRD e o

: dxﬁtetrhedulate/dens:muw;ﬂotymem_) | anceloepingi serdin Ieoélebft 0
novel processes for the Preparatmn of substituted

ttré@'V%@wqﬂesa.lﬂiN Sgpsity fiperrgtaing el @Fharagemesmofeﬁeles and/or free
0 t

e A T

are ha'-thmrdJsmfmaldn dinesadaag dwypertriglydemndemiayraisivlg levelstafdHDIo,

e )< Conti3E, SnpERieefion Rl choRcRyplr Hhg bEpsent invention

'|§‘ﬁ}HHerr‘ dfr%ate%t RSvel ?)%éééseé %ﬁhgﬁ%@%@u@h dfi?ﬁ rfﬁgr%tes in the

di abet es l'icatli er eof
symarahen xf ﬂleesulbﬁtiw@detetrahn ané. substlthCbmldaAppderb/atiVem
10/ 688, 380, filed Cctober 17, 2003, U.S. Patent
Application 10/688,379, filed Cctober 17, 2003 and

U.S. Patent Appli catiiimhdhp&Btheldvehtided COct ober 17,
2003, which are incorporated b¥ reference herein in
(6]

their Tf@ﬁreﬁ@nymvgotlmw firectethio avelmrpessses far thecpregaration
%)grs%gtgtﬁ%%st%p%ﬂﬁ s NBRAE Gt e derivaRUBE VR Rbstituted

tetralin and substituted indane derivatives and their use for the treatment of

- PPAR alpha-mediated diseases including, but not limited to dyslipidemia,
cardiovascular disorders, impaired glucose tolerance, hyperinsulinemia,
hyperglycemia, insulin resistance, early, intermediate or late Type |l diabetes
(NIDDM), complications thereof and / or Syndrome X are disclosed in U.S.
Patent Application 10/688,380, filed October 17, 2003, U.S. Patent Application
10/688,379, filed October 17, 2003 and U.S. Patent Application 10/688,572
filed October 17, 2003, which are incorporated by reference herein in their
entirety.

The present invention is directed to a process for the preparation of
compounds of formula (L)



WD 2005/ 105737 PCT/ US2005/013870 0 R2 Y+R Q X | NH

n R4 R3 (L) wherein Qis selected fromthe group
w@oemwsiiel’sng of OH, OPg2, N -12 and N(Pg3Pg4) ; Pauiesmns1013870

Pg2 is a carboxylic acid protecting group; and wherein

Pg3 5 and Pg4 are each independently selected from

hydr ogen, C1_8al kyl, C3_ 8cycl oal kyl or aryl; or Pg3

and Pg4 are taken together with the nitrogen atomto

whi ch they are und form C3_10het eroaryl or

C3_10non-aromat i R ;, each of RlL and R2 is

i ndependently H/Cl1_ I k}g y

(CH2) m\NH( CO) R8 & (

and R8 is i ndependent |y ¢ ~p4 yrand mis an

integer from1l to 6; aIt@ natively, Rl ‘anhd R are

taken together with the Carbon atomto whilth they are

attachﬁd to forma C3_7cycloalkyl; 15 n is an integer

from¥ ?rg’"b Xis S; provided that when nis 1, Xis

boundQas séleetddl POMEhBQFbUp @Bhsidtiflg WheH,TOPE3 I\a-lg dnd's
boug at the 6 or, 7 position; provided ‘furfher that

NRgPe’); wierein P is& cmomyitm@mduor@t%ﬂ@g s&un,uem whewin Pg®

e e A T
é%d@alktyybr afyRIRFY® ARGt re tRENHBSther \Aﬁiﬂ%@]rﬁrro@érd atom to

is ortho or meta to X; provided that R3 is other
whichi{aay ayesbowngd p FomEG e dketeoan g8 SseeniRinargmatic heterocyclic;
C1, 6al kyl ; -2

Hach of Ra, Rb,

each of Ry and R is independently H, Cq.salkyl, (CH2)mNRaRy,
(CHz)mORs, (CHg)mNH(CO)Rg or (CHz)mCOQRg;
wherein each of R,, Ry, and Rgis independently H or Cq.salkyl; and m is

an integer from 1 to 6;
alternatively, Ry and R, are taken together with the carbon atom to which

they are attached to form a Cs.;cycloalkyl;

n is an integer from 1 to 2;

Xis S;

provided that when n is 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when nis 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7

position;

Rs is H, Cq.salkoxy, Cq.salkyithio, halo, C1salkyl, NRgR1o, NHCOR 1o,
CONHRp or COOR10; and R3 is ortho or meta to X; provided that R; is other
than CF3;

each Ry and Ryq is independently C4galkyl;



WD 2005/ 105737 PCT/ US2005/ 013870 R4 is H or

-(Cl. 5strai ght chain al kyl ene) RL5; wherein R15 is H,
w@00Faddkyt , [di (CL. 2al kyl ) am no] (C1. 6al kyl ene)PCT/US2005/013870

(C1_3al koxyacyl ) (C1_6al kyl ene) -, C1. 6al koxy,

C3_7al kenyl or C3_8al kynyl; wherein R4 has no nore

than 9 carbon atons; 5 alternatively, R4 is -(straight

chai n Cl. 5al kyl ene) R16i wherein R16 is C3_

6cycl Balsilore(C asstrafghtehiaér akbtylwa)lafsowﬂne're:in Ris is H, Cq.7alkyl,

Q&k‘g E‘éﬁ?m\ﬁﬂﬁg1 q?tﬂ( jﬁ{tﬁe)s (%WH ?(}qa%y 5-8$\f<}9lggegbg\1r§alkoxy,

“gé: |kbyIC ?Ferocar byl noieties may 10 be
lonally su stl uted with between | and 3
substwha@n&umgmmmhgn Ogwirben atbrhs;om F, Cl, Br,

) xy
5 corrpr?@?rﬂa %{glﬂgp&amﬁwﬁkyqr\% 1‘?’&[&"?%]:{%? is Ca.
é‘dém&‘moﬁb 5- Gfrﬁé#h@e(éd ham atr@muanslh@térb@ycﬂwwm Befigkerol and 2
conmpound of formul acs , Wherein Pgl 1s a nitrogen
hetereatomsgsejeeied figm dh @.sand Bert to C SOBH, Pgl Pgl NH
Ria J Nn (V) n Rda R3 (I1V) RB (VI) C®S | NPgl n
R4 R3 (VIlI) reacting the conpound of formula (1V)

Wit h @hetdih dzlch of tihs hbbué egdrovanpg @end I‘(Efteifdmamyl &!néMles may
wherein Rda is R4 other than hydrogen and wherein
10 be optionally substituted with between 1 and 3 substituents mdependenty

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;
comprising

/F’Q1
NH

\_/

\ :
I NH, —— |
/
R R3
(1 (IV)
reacting a compound of formula (lll), to yield the corresponding
15 compound of formula (1V), wherein Pg is a nltrogen protecting group which is

inert to CISO3H;
m =~ '
> 2 \R
RB/ n RB/ n 4a
ClO;S—— N

3

w

\

(VIn)
reacting the compound of formula (IV) with a suitably substituted

compound of formula (V) wherein R4s is R4 other than hydrogen and wherein J
-3-



WD 2005/ 105737 PCT/ US2005/ 013870 is Br, d or 1, in

the presence of a base, to yield the correspondi ng
w@oovpoestar of formula (V1); and then reacting PEEUS2005/013870

conmpound of formula (VI) with CISQ8H, to vyield the

correspondi ng conpound of formula (VI1);

alternatively, reacting the conmpound of formula (1V)

with CISGBH, to yield 5 the correspondi ng conpound of

isdBm@ll &r { \Ihltme\plnes@me ¢t basdytdryigjdithe ‘coﬁgispon&liﬁgﬁommund of

fosmsla {3 fhe reacfing el gomRetd AT (DAL BSOsH, to
Md %e%dr%@dr@%bé}ﬂ 88N of fFRANA eVIPf; reducing the

| orosul fonyl ~group on t he conmpound of fornula (W 'ﬁ
t o yi alternativelyxraaatingfthe nenmundsﬁéwmwig (BOnwithu to yield

. B Sttt ofphad ok RrbEiR 1V EL et 55 74P,

Pgl%HS~-N+RNQ(ns 4 4. R3 2 PR (V1) (1X)
/
Pg, Clo,s—- N
// n R4
R VII)

l P

(V) (IX)
reacting the compound of formula (VII) with a reducing agent capable of
reducing the chiorosulfonyl group on the compound of formula (VI1), to yield a

mixture of the corresponding compound of formula (VIII) and the corresponding
10 compound of formula (IX);



10

OR[H N1 nRA QR2ZR3 (X) W(VIII) O QR (X) W
OR2 >-+Rl PO' Pg, QS N n R4 R3 (XI) reacting the

w@ooopaesta7 of fornmula (MII1), isolated or in a PERUS2085/013870

with the conmpound of formula (I1X), with a suitably
substituted conmpound of fornmula (X), wherein Wis Br,
C or I, in the presence of a base, to yield the
corresponding 5 conpound of formula (Xl);
alternatively, reacting the conpou of fornula

isolated or in a nf'ggture wi th the/Eftpound™s

(V1 1g hg agent capaple N
[} dlnd of fornula (§ Xy J
corre ¥/), conpgund of formula\(VFll);

reac%’ ng the con‘poun‘él of formula (WIIl) 10 with a Rs /o
suitably substituted conpound of fornula (X), wherein
Wis Br, ®@lor 1, in the presence of a bas X)to yi el d

t he correspandi ng conpound of formula (XlI); -5 WD
2005/ 105737 RCT/ US2005/013870 O R2 0 R2 Y--(l~ Rl Pgl
<SNH Q-Qn RAnR RBRI (XlI) (=) -
NN /P91
O R HS——"\- N
\
1 R,
Q 8
(X) (Vi1
O
R
X
Q r, ™
w
pack
N
\
n R4

(X1)

reacting the compound of formula (VHII), isolated or in a mixture with the
compound of formula (IX), with a suitably substituted compound of formula (X),
wherein W is Br, Cl or |, in the presence of a base, to yield the corresponding
compound of formula (XI});

alternatively, reacting the compound of formula (IX), isolated or in a
mixture with the compound of formula (VIII), with a reducing agent capable of
reducing the disulfide on compound of formula (1X), to yield the corresponding
compound of formula (VIII); and then reacting the compound of formula (VIII)
with a suitably substituted compound of formula (X), wherein W is Br, Cl or |, in

the presence of a base, to yield the corresponding compound of formula (XI);

-5-
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reacting the conpound of formula (XI), to yield the
correspondi ng conpound of formula (L). 5 The present

WO pooenoi7en is further directed to a process foPCT/082005/013870

preparati on of conpounds of forrmula (L) 0 ~-- R2 Rl
QXI| NHn R4 R3 (L) wherein Qis selected fromthe
group consisting of OH OPg2, NH2 and 10 N(Pg3Pg4);
wherein Pg2 is a carboxylic acid protecting group; .and
phereiry Pg3 and Pg4 are each indepdidentRy sel ected

fN\om r og Cl_8al kyl, C3 8cycl R l;

P43 and Pgd axe taken/tYget her with the nitragen

0 whTt : nd TG form C3_10het &r odr NH
C3_10non- nhet ggocyclic; 15 each of Rl/a# Ry

is i ndepR dent ly H Cl1 6a| kyl, (CH2) "NRaRb, R,

(CH2) nfR8 ( CH2) mNH( CO) R8 or (CH2) nNCO2R8; wher ei r]_ each

of Ra, Rb, af¥)R8 is independently H or Cl_6al kyl®) and
er from.1

I :
ar o SReng 5REhmeel et s b bl e oarSerngy
thapoand opidraefl ) o forma C3_7cycloal kyl; n is an
integer fromlto2;, Xis S, -6 WD 2005/ 105737

PCT/ US2005/ 013870 provided that when nis 1, X is

soune 4 AR o oy Sl i froparaton
Eouﬁds’zoﬁf@ﬁnﬁla @) bound at the 6 position, then R3
|s ot her than hyodrogerhand bound at the 7 position;

%& AN
Q XmN \H
/ / n R4
Ra

Q is selected from the group consisting of OH, OPg?, NH; and

(L)

wherein

N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, C.salkyl, Ca.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to

which they are bound to form Cs.1gheteroaryl or Cs.1pnon-aromatic heterocyclic;

each of Ry and Ry is independently H, C4alkyl, (CH2)mNRaRb,
(CH2)mORs, (CH2)mNH(CO)Rg or (CH2)mCO2Rs;

wherein each of Ra, Rp, and Rgis independently H or C4.salkyl; and m is
an integer from 1 to 6;

alternatively, Ry and R, are taken together with the carbon atom to which

they are attached to form a Cs.rcycloalkyl;

n is an integer from 1 to 2;
Xis S;
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5 R3is H Cl1_3al koxy, Cl1_3alkylthio, halo, Cl_6alkyl,
NROR10, NHCOR10, CONHR10, or COOR10: and R3 is ortho

wW@eo0sa0eI3t 0 X; provided that R3 is other thanP@FBS2005/013870

each RO and R10 is independently Cl1_6alkyl; 10 R4 is

H or -(CLl.5strai ght chain al kyl ene) RL5; wherein R15 is

H Cl1_7al kyl, [di(CL. 2al kyl)am no] (C1. 6al kyl ene) -

(C1. 3al koxyacyl ) (Cl. 6al kyl ene) -, C1_6al koxy,

C3 7aprioavr@dd thiat @GBedal isyhyX is bdrerckathes bas ptmsltm: and when n

carb to | t er nat
55 % B A T8 B aofiobnafridsd s thatiudaen @ 133 and Xis
ﬁ&dﬁd s{aihi@/és Peémeﬁﬁ%@nr@@%ﬁ& 2R PEGEA Snd bound at the 7
terocyclyl wt et ween and 2 “heteroatons
padibom;ed from N, 0, and S; wherein each of the above
hydr ocar byl and heterocarbyl noieties may 20 be
optionally substituted with between 1 and 3

subst RL ueAt €, 38R6W®P{é‘lkwmc§ ﬂ%t@ﬂsaikwrmﬁgw NHEOR 1,
|, am no, % hydroxy or net’hoxy

CONWNRs, 0§ Q@@\ém@ and Rgis onthagpr metg o XRprp\@,deFd tl'(at Ra)is gther

‘H?b/) reacting a conpound of formula (I1l1), to yield
%oﬁ*’respondi ng 25 conmpound of formula (IV), wherein

Pgl i gaéh RytareORY i9tird deaitlgOqyalkyhi ch is inert to
Cl SBH;, -7 WO 2005/ 105737 PCT/ US2005/ 013870 Pg, Pg, NH
Rda J Nn (V) n Rda

R4 is H or -(C4.sstraight chain alkylene)R+s; wherein Rys is H, Cq7alkyl,
[di(C4zalkyl)amino](C+.salkylene)-, (C1-salkoxyacyl)(Cisalkylene)-, Cq.salkoxy,
Cs.zalkenyl or Csgalkynyl;

wherein R4 has no more than 9 carbon atoms;

alternatively, Ry is -(straight chain C.salkylene)R1s; wherein Rqg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently
selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising

o — O

(1) (IV)
reacting a compound of formula (lil), to yield the corresponding
compound of formula (IV), wherein Pg' is a nitrogen protecting group which is
inert to CISO3H;



R3 (IV) RB(M) \ Pgj CCR2S N n R4 R3 (VII)

reacting the conpound of fornmula (IV) with a suitably
w@astiodzet ed conpound of formula (V) wherei n RARUS®O0FM13870

ot her than hydrogen and wherein J is Br, d or I, in

the presence of a base, to yield the correspondi ng

conpound of 5 fornmula (VI); and then reacting the

compound of forrmula (VI) with CISQ8H, to yield the

cor r espefithgg-oQrpourfd@of formula (Vi
alterntivel NHg t hRsgompound
i BHAtofYi el d t iecorrespondi
) Werein R4 i s (Wdrogen; ]
NR4 RB (MI1) Pg, Pg° HSN+ NS mRR4 R4 Qn R3 R3
2 (M) () 10 reacting the conpound dq¥1¥ ormul a
(MI1) with a duci ng agent capabl e of reducing the
chl or osul f onyl
toyield a -8 W
m xture of the corre ndi ng co nd of fornula
(VI1l) and the correspOndi ng npound of fornul a

(1X); pg; N pal
CIOS— - N,
/ e

(V1)
reacting the compound of formula (IV) with a suitably substituted
compound of formula (V) wherein Ry, is R4 other than hydrogen and wherein J

is Br, Cl or |, in the presence of a base, to yield the corresponding compound of
formula (VI1); and then reacting the compound of formula (V1) with CISO3H, to
yield the corresponding compound of formula (VII);

alternatively, reacting the compound of formula (1V) with CISO3H, to yield
the corresponding compound of formula (VII) wherein R* is hydrogen;

N /P91
CI0,8— N
/ / n R4
R
)
AN o P91
HS —S
P
n 4
R3
(Vi) (IX)

reacting the compound of formula (VII) with a reducing agent capable of

reducing the chlorosulfonyl group on the compound of formula (V11), to yield a



10

WOIB0EM165730n NH R4 R3 (X111) de-protecti

(I1X) Pgl R

(M 11)
ng t hBCT/US2005/013870
compound of forrmula (VII1), isolated or in a mxture
5 wth the compound of forrmula (IX), to yield the
correspondi ng conpound of formula (XI11);
alternatively, de-protecting the conpound of formula

mixture ok heat@resiondingcompreund of fermiula Kl amddha gosesponding

yield a correspondi ng conpound of
Pgﬁﬁﬂﬁ“ﬁd%@'ﬁu'arﬂ@ot hen reduci ng the conpound of

HSRP9, + NS RARANR3R(MII) 32
N(n S[Hs-l N4 Rs2RRE (XI)
|

formula (XJ) 10 witp,a reducing ag nt capable of
red i ng th 0 ulfl/d% on conpound ﬂ1for g~ |

E’ el ondi ng cohpoun a ( :
-9 WO 20 05%37 PCR4 US2005/ 01387 aI te \
still, Rgacting the conpound of fo rrufa (I)(j I:\,at d

or in a (Vi (%)

(VIIT)

L

Hs—d} P NH

n R4

(XH1)

de-protecting the compound of formula (VIIl), isolated or in a mixture
with the compound of formula (1X), to yield the corresponding compound of
formula (XIlI);

alternatively, de-protecting the compound of formula (I1X), isolated or in a
mixture with the compound of formula (VIIl), to yield a corresponding
compound of formula (XI1); and then reducing the compound of formula (XII)
with a reducing agent capable of reducing the disuifide on compound of formula

(X, to yield the corresponding compound of formula (XIII);

-9-
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m xture wth the conpound of forrmula (VIIl), with a
reduci ng agent capable of reducing the disulfide on

w@ooopaesta7 of fornmula (1X), to yield the corresponts1ugs/013870

conmpound of formula (VII1); and then de-protecting the

conpound of formula 5 (MIIl), to yield the

correspondi ng corrpound of forrrul a (Xitr); 0 Y (c) R
? "N RWQSTNH R4 " R4 3 (X

R3 (R!Qma wely stﬂlemﬁqtnng tha@omﬁwdm formuylx (IX) iselatedzr in a

RSB SARAHRAD, i S8 b o

tdsrhmwg)theedl}solﬁldlertm @@ﬁp@umi obforfrnaryixg, t6|-9|eld]tﬁe'56ﬂ'espond|ng
present invention is ther directed to a process f

B Pﬂ@Pﬁ’P@ it fomaia (uiiTe ne SuTHo BT oRsHing e compouRd of formula

f {oNibla fig &osﬁiéisﬁ&h%upéggﬁ@g@? Rphiykepgffed from

N( PgBPg4) wherein Pg2 isOa carboxylic acid protecting
; d

group; erein Pg3 ajd 4 are ch iﬁdependently

%Ie ed Q_hydr ogen,C1qalkyl, C3

aryl ;UL ‘ and\Pg4 are talen 1ogethgr w NH

nitroge to Rwhlchthe‘{)’are bound to for \

C3_1Bhet eroaryl or C3_ionon-aromatic heterocy I'C; Ra
(X1 *)

(L)
reacting the compound of (XIII) with a suitably substituted compound of

formula (X), wherein W is Br, Cl or 1, in the presence of a base, to yield the

corresponding compound of formula (L).

The present invention is further directed to a process for the preparation
of compounds of formula (L)

o) R,
>\‘—<’R1 N
Q X ; NH
L / \R
n 4
Rs (L)

wherein

Q is selected from the group consisting of OH, OPg?, NH, and
N(Pg*Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, C.salkyl, Cs.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to

which they are bound to form Cs.1pheteroaryl or Cs.ionon-aromatic heterocyclic;

each of Ry and Rz is independently H, Cq.salkyl, (CH2)mNRaRy,
(CH2)mORs, (CH2)mNH(CO)Rs or (CH2)mCO2Rs;
wherein each of R,, Ry, and Rgis independently H or Cqsalkyl; and m is

an integer from 1 to 6;

-10-
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each of Rl and R2 is independently H Cl1_6al kyl,
(CH2) MRaRb, (CH2)mOR8, (CH2) n\H( CO) R8 or

W@ HNeZEPR8; wherein each of Ra, Rb, and R8 iBCT/US2005/013870

i ndependently H or Cl _6alkyl; and mis an integer

from1l to 6; -10 WD 2005/105737 PCT/ US2005/ 013870
alternatively, RL and R2 are taken together with the

carbon atomto which they are attached to forma

C3_ 7 fiermatively,: R, and Roame takergiogethaswith the @arbenxtemdpo which

rovi de en n_jis s bound at the 5 or 6
E@!élaf‘i"é ?Clﬁfgtmw ?10317§y°i°)i§(ylrs bound at the 6 or 7
position; provided further that when nis 2 and X is
bound at the 6 position, then R3 is other than
hydragksrara'nrdegﬁnfmmalttct&;e 7, position; 10 R3 is H,
Cl g ko§y Cl 3alkylthio, halo, Cl _6al kyl, NROR1O,
CONHR10 or COOR10; and R3 is ortho or neta

t o X rBwa!\éUGlﬁat whah nR3 1, X BidtRind éthﬁé 5CeEr36 pesitibnRandmthen n
RlO |s i ndependently C1 6a| kyl; 15

eCX isgrouadgtthe G07 apPRIjiPBNRIPRIdSd fwié%thﬁt iEen B g2 and Xis

seuna a8 aeY s apefdiiy ollﬁép)tﬂglw EA AN EBRYRa at the 7

g@glﬁ@myl or C3_8al kynyl; wherein R4 has no nore than 9
car bon atons; 20 al ternatlvel y, R4 is -(straight chain
Cl_b5al kyl ene) R16; wherein R16 is C3 6cycl oal kyl or a

5-6 -
o5 RO CE, DROR) IR, FEREXS Mo R R KERTOR 1,
EANHRI, drieOaR g eahy Rsds arthylor ametatte 0& rovidbyithat Rs is other

noieties may 25 be optionally substituted with
thafvieess 1 and 3 substituents i ndependently sel ected

];nrstohm gact‘g?g aRld R1yis HBdHendBRIVE, salRyky! . hydroxy or

R4 is -(Cysstraight chain alkylene)R+s; wherein Rys is H, Cq.7alkyl, [di(C+.
salkyl)amino}(C1.salkylene)-, (C1salkoxyacyl)(C1.salkylene)-, Cqgalkoxy, Cs.
zalkenyl or Cs.galkynyl;

wherein R4 has no more than 9 carbon atoms;

alternatively, Ry is -(straight chain C1.salkylene)R+s; wherein Rqg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
(1) (IV)

-11-



conprising Pgl NH2 NHR3 R3 (IIl) (IV) -11 WO
2005/ 105737 PCT/ US2005/ 013870 reacting a conpound of

wo erosubx37111), to yield the correspondi ng conpons200$/013870
formula (1V), wherein Pg' is a nitrogen protecting
group which is inert to CSGH Pg, Pg, NH C102S ° NH
nn 3 (lIV) RB(Vila) 5 reacting the conpound of
formula (I1V) with CISQ3H, to yield the corresponding
conporgattiof o eompodund of faxnula (IRY,to Giedd the cokdesponding
Vila) P Pg HS + HN.S_ 4.n (.n\ \ R 3 2 o
emppUna B serth i 4h: WhetsiE P iAo pitsing gupaghicn i
iethtodCISEREi Nng agent capable of reducing the
chl orosul fonyl group on the conpound of fornmula

(Vira te\yi el dPg10 a mixture of the correspgndi /Pg1
co oun 0 Nrf].rl a (VIlla) and»t h&IOZS mNH
adi ISP~

Rs

(IV) Rs (Vila)

5 reacting the compound of formula (IV) with CISOzH, to yield the

corresponding compound of formula (Vlia);

2\ o
&t

(Vlla)

A /Pg1 Pg1\ 7 |
HS——ﬂ— NH 4+ [ HN J_S
Tt 2
2

R3 R3

(Vllia) (1Xa)

reacting the compound of formula (Vlla) with a reducing agent capable
of reducing the chlorosulfonyl group on the compound of formula (Vlla), to yield
10 a mixture of the corresponding compound of formula (VIlia) and the

corresponding compound of formula (IXa);

-12-



correspondi ng conpound of fornula (1Xa); -12 WO

2005/ 105737 PCT/ US2005/ 013870 Pg, Pg, HS-- +1 + HN S
wo-Loow10R37 (Villa) (1Xa) R3 2 [P_]g; / HNI SHCHESR085/013870

Il n(\ nRBRR3 2 (Mlla) (XIla) oRLHS-NH QR

n2 R3(XIlla) W(X) QR ZNn R S \ H Pg 3 QS

NH (XIlla) n R3Q(Xla) -- RLQR2 Wo (X R-
P
\ /Pg1 g1
HS— - NH + HN
S,
Rs  (illa) (IXa)
Po1 2
HN BQ —SH HgN
R
L (Vllla) = (Xlla)

/ |
HQN —I_"S
X
R3
| (Xllia)

de-protecting the compound of formula (Vllla), isolated or in a mixture
with the compound of formula (Xa), to yield the corresponding compound of
formula (Xllla); and then reacting the compound of formula (Xllla) with a
suitably substituted compound of formula (X), wherein W is CI, Bror |, in the

presence of a base, to yield the corresponding compound of formula (La);

-13-
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20

(X) WO R QSN2 / n R3 (La) de-protecting the
conpound of formula (Villa), isolated or in a mxture

waaok/103187 conpound of fornmula (1 Xa), to yield pEEUS2005/013870

correspondi ng conpound of forrmula (Xl lla); and then
reacting the conmpound of fornmula (XIlla) with a 5

sui tably substituted conpound of forrmula (X), wherein
Wis d, Br or I, inthe presence of a base, to yield

t he caiteagiivaty, repatingtbercdnuyiounsrefifoemylea)Xa), iskdatéd or in a

2005/.10 PCT/ US2005/.013870, , al.t ernat i vel i
Fiteeeg Wb e e SrorRR (i HiEH Ietiche A8 cAbble of
vedicind thes arppidechrPthd &sripband of foraula WKeR tétyti]egélﬂﬁé ng

agent capable of reducing the disulfide on
cOFpeReRNing cotaung giliaymulad Wila) themkgactog it pomgiongd of

ST i o el BB P 00 wherai

IBBtCItaHIclh themresancebf 4 BaEY 1o Vielt thb ebaieBp¥iding dBmpound of
a or I, in the presence of a base, yie

t I'd_th
EIMEa heleai ard Emmtrastingfthe comporad @k(r?qmular{ala)ﬁmwyield the

r j : rayl.a (Xla), to yield the
ggﬁ%éé%%%ﬁ&%&@ﬁn%%g%magérﬁ%l a (La); alternatively

sti || altdenativelyestill dg-grbtectingtieesdmpbuhdroffibranilh XXa), isolated
isplated 10 or in a m xture vvitrafé/he conmpaqund of )
06 18 IniXiuye IVY'§9 thereompyng eifermyia @diahdicnyelddbasemegponding

I L13)/; i ;
PhEERA (U EhahehSoBtl L ey RIBRE chuia (X1 it
reedocing adent dapablei afeeducing é¢he dispifidedorotheé compband of formula

ol R TR TS LB
f@é@étin@)th@)&fohﬁolﬁi& éﬁ’@h}hu@é(?@ﬂégwmg St RAEBRLUSbstife8 compound

ormul"a (X) erein Wis G or I, in’the presence
of farmida 6X) whesgir W is Be Cloarrlr isstheriesenesoaba bage oo yield the

fchrggé)gncgiks)cbm%%ﬁ'dﬁazfo%ﬁ% (L\a);R’ TR

0 R, 0] Ry

>R N >R eS

Q S—- Q S NH
e Re vy ©

(Lb)
reacting the compound of formula (La) with a suitably substituted
compound of formula (V) wherein Ry, is R4 other than hydrogen and wherein J

is Br, Cl or |, o yield the corresponding compound of formula (Lb);

-14-
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Y QS| N2 QS Q-- NHnn ~R4b R3 (La) 3 (XVIIl) O
Ria J OR2 > ( R Réa QS NH 000 n R3 (Lb)

WO e@st103187 t he conpound of fornula (La) with a Bui/Usi9hy013870

substituted conpound of formula (V) wherein Rda is R4
ot her than hydrogen and wherein J 20 is Br, d or |
to yield the correspondi ng conpound of fornmula (Lb);
-14 WO 2005/ 105737 PCT/ US2005/ 013870 alternatively,
r eact PHEMANelorRRstIAG the compaund ofifasmule: (kad wthia aiitably

S A5 ShoRe B of ARG th SHIAS B gpro the
hdrcrgaalrmf(tha)cpnvﬁwmli of fBhulas(Lag iséreth Riigseldctdd from (C1.g
ral gﬁbﬁ | ene) R15 or (straight chain

1R Of f%i@@%‘é?ﬁi@ G.agikylengalses, in the presence
h I Ikl
81 glaetl 2&{‘??%‘5’?%3@%00 P otPafiq SPtafiis (Kiand then
macﬂln@ thedxnmpwnaiga‘rfbrma’aa(bﬂ\ﬂll)lafv:th raerfbducmg a(tjgt?wtwpdble of
th d f , el d tpe
Pt FRRRIE of s Rampetng ke gV hGtorvigtbines ent

cBMesbéfdind & uRarofdbis o a process for the
prepaéatlg% Oﬁ#ﬁ conpoggndsﬁtaqg?ornul a (Lc) 0 R Y-4\

RLQX > NH VY, n\-Rdb
The present invention is further directed to a process for the preparation

of compounds of formula (Lc)

o) R,
>—QR1 ~
Q X"'—li NH
7 n \_R4b
Rs (Lc)

wherein

Q is selected from the group consisting of OH, OPg?, NH, and
N(Pg°Pg"); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, C.galkyl, Cs.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to

which they are bound to form Cs.igheteroaryl or Cs.1onon-aromatic heterocyclic;

each of Ry and Rz is independently H, C4alkyl, (CH2)mNRaRp,
(CH2)mORs, (CH2)mNH(CO)Rg or (CH2)CO2Rg;

wherein each of Ra, Ry, and Rgis independently H or Cysalkyl; and m is
an integer from 1 to 6;

alternatively, R1 and R, are taken together with the carbon atom to which
they are attached to form a C3_scycloalkyl;

n is an integer from 1 to 2;
Xis §;

-15-
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R3 (Lc) wherein Qis selected fromthe group
consisting of OH OPg2, NH2 and 15 N(Pg3Pg4); wherein

w@Bsi165787 car boxyl i c acid protecting group; anePCTAIS2065/613870

Pg3 and Pg4 are each independently selected from

hydr ogen, Cl. 8al kyl, C3 8cycl oal kyl or aryl; or Pg3

and Pg4 are taken together wWth the nitrogen atomto

whi ch they are bound to form C3_10heteroaryl or :
C3_10mopvided thatiwherends dcXds bound@t e b aofe pusitier e when n

22 I BEUA Bt Ry Gy et R HERRE Rarnen n isz.pna X s

ebufa.at ke 635ubitih, tiferl RAGPEINEE WA hiliRgekbrRPbdONd aifthe 7

mis an integer froml to 6; alternatively, Rl and R2
fpsiticAken together with the carbon atomto which 25
they are attached to forma C3_7cycloalkyl; n is an
integer fromlto 2; Xis S; -15 WO 2005/ 105737

PCT/ UB208%, Qlﬁg%ﬂ@)ngCQ\galﬁ?I&ub hﬁélov\ne BalRyl| NR’lgR1a< NHCORm,
bound at the position; d when n is

BSINERap of ROGRor: andyRsistardie opSia Hod: Pianidech thek B is other

is 2 and Xis bound at the 6 position, then R3
i's ot h&r than hydrogen and bound at the 7 position; 5

R3 i s edch@®@y Sad Raxis, in@ap&addntiyt @ galkytal o, Cl_6al kyl ,
NROR10, NHCOR10, CONHR10 or COOR10; and R3 is ortho

or neta to X; provided that R3 is other than CF3;

each @9 cR%thﬂght aﬁiiﬁﬁﬁﬁﬁéﬁé%égm@é%wm .sw @%lkﬁ [di(C 1.

-(C1 48P aig i
6alkvt)arkwcz](%dl@iene)za(&yakanyam’])(Cieaﬂhyleve)en@) ealkoxy, Ca.

koxya Cl _6al kyl ene) -, Cl1_6al koxy, C3_
73%‘1(?@% %?Baggy_r@gl kynyl ;
wherein R4, has no more than 8 carbon atoms;
alternatively, Ry, is -(straight chain Ci.salkylene)Rqg; wherein Rqg is Cas.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
O\/(*} : ( ; >—R4b
(1) (XIV)

reacting a suitably substituted compound of formula (lll) with a suitably
substituted acylating agent capable of attaching an —C(O)-R4p group onto the
nitrogen of the compound of formula (lll), in the presence of a base, to yield the
corresponding compound of formula (XIV);

-16-



wherein R4b has no nore than 8 carbon atons; 15
alternatively, R4b is -(straight chain

w@004ad¥kyt ene) R16; wherein R16 is C3_ 6cycl oab&yUSm05/e13870
5-6 nenbered non-aromatic heterocyclyl with between 1
and 2 .heteroatons selected fromN, 0, and S; wherein
each of the above hydrocarbyl and heterocar byl
NI etles may 20 be optionally substituted with

acyl atl(my\/pgent capabl e of attaching an -C( \-/j?4b
group onto the nitrogen of the conpound of forhula
(1'11) reactinghtbemonssowrel offfoemblasXiV} withiGBOH)éo yield the
correspondi ng conpou of formula (XIV); -16 WO
SP0SPRYHHRG C%t‘?ﬁq%ﬁcﬁf P@ﬁ%‘@f&w \'\ NHC®@S NH n
~Rdb n ~R4b R3 (XIV) Q O reacting the
compound of farmula (fF CISXBH, to yield the
cor respondi ng Qggﬁoun of ; RS -NH n
/~R4b R3 (XV) O HS pd ] Rob ﬁﬁlbb~ n

Rs o)

>

Rs

(Xv1) (XVII)

reacting the compound of formula (XV) with a reducing agent capable of
reducing the chlorosulfonyl group on the compound of formula (XV), to yield a
mixture of the corresponding compound of formula (XVI) and the corresponding

compound of formula (XVIl);

-17-



~R R3(r) O3 (XVI) (XVI | ) reacting the conmpound
of formula (XV) with a reduci ng agent capabl e of
w0 e@aad31g7 t he chl orosul fonyl group on the conppCmtSwhs/013870
formula (XV), to yield a mixture of the correspondi ng
conmpound of formula (XVl) and the correspondi ng
conpound of formula (XVI1); -17 WO 2005/ 105737
PCT/ US2005/ 013870 HS NHHN S n Rob + (R4b-~( ( n R3
O~ 0 R3 (XVI) (XVI1) 2 HS NHn \/Rdb R3 (Xl I1b)
N

react i r onpound of formula (/XVl), isola

FIfS pa! conpound of formul a H S
reduc 25 capybl e of reducin he

conpoyz ?nuI[%J'DRAb) to yield the i \
comp&ynd 5 of foghula (XII11b); alternati®Qely, Rs
reacting Q) compound of formula (XVIIl), isola | 2
ina mxture with the conpound of Mornula (’ ,)mﬁth

a reducing ag capable of reducing the a e and

the disulfide on e conmpound of formula 1), to
yield the correspondigg conpound of f la (XI'I1Db);

-18 WD 2005/ 105737 PCT

2005/ 013820 O RL [HS. ~- NH
QR / n ~-Réb W |

7N
HS IL NH
R/ 7 n \_R4b
] ® Xillb)

reacting the compound of formula (XVI), isolated or in a mixture with the
compound of formula (XVII), with a reducing agent capable of reducing the
amide on the compound of formula (XVI), to yield the corresponding compound
of formula (XIlib);

alternatively, reacting the compound of formula (XVI), isolated or in a
mixture with the compound_of formula (XVI), with a reducing agent capable of
reducing the amide and the disulfide on the compound of formula (XVII), to
yield the corresponding compound of formula (XIIIb);

-18-
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15

R3 (X) (XIllb) ORR RIL QS NH"-R4b R3 (Lc)
reacting the conpound of fornmula (XIllb) wth a

W@ 0said7y7 substituted conpound of fornula (X)PekEsm®0$1013870

Wis Br, d or I, in the presence of a base, to yield
the carrespondi ng conpound of formula (Lc). 5 The
present invention is further directed to a process for
the preparation of a conpound of fornula (Lc) 0- R2

Y--(~ QX NH n\-Rdb R3 (Lc)7 whereinQO %is
sel ecfed from rQup consisting of OH, g2~ NH2
and N : fereNn Pg2 is a dar boxyhi d ,
pr ot e¢t jou nd AVeNEh n Pg3| and 4 argq eBRch
i ndepégndent |y e, fro pogen, Cl_8al kyt, C3_

8cycl gal kyl r aryl; or Pg3 and Pg4 are—taken—togettrer
with fhe nitrlogen atomto which tlhey are bE{nd to
form ¢3_10het er oggNibyor C3_10non- gronatic
heteracyclic; 15 each of Rl and B2 is independently
H, Cl_6al kyl, (CH2)mM\RaRb, (CH2)nOR8, (CH2)mM\H(CO) R8
or (CH2) mCO2R8; -19 WD 2005/ 105737 PCT/ US2005/ 013870

d R,
>—€R1 A
Q s—i— NH
A n \_R4b
R3

(Le)
reacting the compound of formula (XllIb) with a suitably substituted
compound of formula (X) wherein W is Br, Cl or |, in the presence of a base, to’

yield the corresponding compound of formula (Lc).

The present invention is further directed to a process for the preparation

of a compound of formula (Lc)

—- - — =0~ Ry

R4 AN
a x——i NH
/ A n \—R4b
Rs (Le)
wherein
Q is selected from the group consisting of OH, OPg? NHz and
N(PgPg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, Cysalkyl, Ca.
gcycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to

which they are bound to form Cs.qgheteroaryl or Cs.qonon-aromatic heterocyclic;

each of Ry and R; is independently H, Cqsalky!, (CH2)mNRaRG,
(CH2)mORs, (CH2)mNH(CO)Rg or (CH2)mCO2Rs;

-10-
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wherein each of Ra, Rb, and R8 is independently H or
Cl 6alkyl; and mis an integer froml to 6;

wabdaosnossi vel y, Rl and R2 are taken together weeTIU$1965/013870

carbon atomto which they are attached to forma
C3.7cycloalkyl; 5 nis an integer froml to 2; Xis S
provided that when nis 1, X is bound at the 5 or 6

position; and when n is 2, X is bound, at the 6 or 7
posi t MdtereipreaahdeldRs, Ry laed Rdiatindgpsndently HomBasatkylsand m is

position, then R3 is other than
@dﬁ%@% f@mﬁggtﬁid at the 7 position; R3 is H,
Cl 3a|a||t@metlv§l51 Ryldnd Rhas tdk%h%géiheﬁ@hﬂmhe ddrB6H Btom to which
HCOR1o, CONHR10 or COOR10; and R3 is ortho or neta

t”&ﬁ»@rep@téﬁﬁf@é’dtotfﬁaﬂ aBsrayclaalef; 15 than CF3; each R9
and R10 is independently Cl1 6alkyl; R4b is
-(Cl_4straight chain al kyl ene) R1l5; wherein RL5 is H,
C1 7aInMyIa,n ihtbdecTrom Aabky ! ) am no] (Cl_6al kyl ene) -,
(C1_3a] koxyacyl ) (C1_6al kyl ene) -, Cl1_6al koxy, C3 20.
7al keS@'ﬁ Sr C3_8al kynyl ; wher ei n R4b has no nore than

S 2 BAABRA N RIS K5L bou R i SR A Y fnen
is B, Xisrbeued ahthe Gmﬂ:afbomtldgegpeomdgd tflyﬂtham thlat Whtammem Zland X is
PR0nd it 155 Bt Saib Buds wier S8 hydoghn andt kockatipe 7
g,ggﬁ%hes nmay be opt| onal Iy substituted with between 1

Substituents independently selected fromF, O,
am no, nethyl, ethyl, hydroxy or net hoxy

K""”E;' 0g 8103aY%x§/98?é§19;§|?h3}3 ard! E529R5 RO Nticorye,
CONHR10 or COOR¢; and Rz is ortho or meta to X; provided that Rs is other
than CFs3;

each Rg and Ry is independently C.salkyl;

Rap is -(C14straight chain alkylene)Rs; wherein Rys is H, Cqzalkyl, [di(C4.
osalkyl)amino](Cq.salkylene)-, (C4.salkoxyacyl)(C+.salkylene)-, Cisalkoxy, Cs.
ralkenyl or Cs.galkynyl;

wherein R4, has no more than 8 carbon atoms;

alternatively, Ryp is -(straight chain Cq.salkylene)Rqs; wherein Ryg is Cs.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently
selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;
comprising

-20-



nn>R4b R3 R3O (Ill) (XIV) reacting a suitably

substituted conpound of forrmula (I111) with a suitably
w@aipstiod7et ed acyl ati ng agent capabl e of att achP@myuszwos/013870

-C(O-R4b group onto the nitrogen of the conmpound of

formula (111), in the presence of a base, to yield the

s correspondi ng corrpound of formula (XIV); NH Cl102S

>NH /> | nRib ' R4b R3 (XIV) 0 R3 (XV) O

react i g epnpound of fornula (XI 258 CIS(IBH, to

yield esp oupd off for
Cl s ﬁ%%b / n R4b ( 2 ) 10
reacti th pound of formula ( ™ t h\a/nr edu 4b

agentRgapabl e of reducing the chl Bzosul fonyl grgup

and the afiige group on the conpound of {XiMjula (XV),
to yield the correspondi ng conpound of fornul a
(Xl 1 | actinga switsdiy substiutet RMpausRDOGIooMma&Y () WitRa suitably

Lﬁl?étﬁﬁtewi_écgla%g alngennt\céggglevgf%?ha(cmng é%( I—H(B))-RB% gr(g)u;;( J(Sﬁ{o the

nitrogen of the compound of formula (ll1), in the presence of a base, to yield the
corresponding compound of formula (XIV);

X
| NH — & ClO,S /\j:}—
] I~ %R4b / 7 )_R%
3

O Rs
(XIV) (XV)
reacting the compound of formula (XIV) with CISO3H, to yield the
corresponding compound of formula (XV);

X
CIOZS——Il— NH HS__I:\ NH
// o >_R4b—_’ ) P R,
’ (XV) © i ’ (XIlb) |

reacting the compound of formula (XV) with a reducing agent capable of
reducing the chlorosulfonyl group and the amide group on the compound of
formula (XV), to yield the corresponding compound of formula (X!lIb);

-21-
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15

QS NH n\-Rdb R3 (Lc) reacting the conpound of

formula (XI1Ib) with a suitably substituted conpound
w@boosaestet a (X) wherein Wis Br, C or |, in tP€r/us2005/013870

presence of a base, to yield the corresponding

conmpound of formula (Lc). 5 In an enbodi nent of the

present invention is a process for the preparation of

a compound of forrmula (Ld) NH Q S 1-1 O (Ld) :

whereifn Qa is OH or OPg2, wherein™Pg2 is a garboxylic

acid protecti 0 g I'n anot her embodi frentRof the

ss for|the p

present ,,Qve %lon ti of
a corrpou'ﬁ% ofoo ereinfQais g2 ein
Pg2 is| a cg&y<fv i caei d BFe%Rggi g group. The¢

presenft inv ion is further direcfed

procesls for the 15 preparation of|a conpouﬁ&)of
formulfa (1) -22 \(®II#HO5/ 105737 PCTf US2005/ 013870 R7 O
O--NkCH2)c R Xi NHHONn R4 1 R R3(I) or a

pharmaceutically acceptable salt, Cl1_6 ester or C1_6
am de thereof,

(Lc)
reacting the compound of formula (XllIb) with a suitably substituted
compound of formula (X) wherein W is Br, Cl or |, in the presence of a base, to

yield the corresponding compound of formula (Lc).

In an embodiment of the present invention is a process for the

preparation of a compound of formula (Ld)

L0
e, ¢

O (Ld)
wherein Q, is OH or OPg?, wherein Pg? is a carboxylic acid protecting

group. In another embodiment of the present invention is a process for the
preparation of a compound of formula (Ld) wherein Q, is OPg?® wherein Pg? is a

carboxylic acid protecting group.

The present invention is further directed to a novel process for the

preparation of a compound of formula (1)
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‘233Ia al kenyl or kynyl ; wherein R4

wherein each of RL and R2 is independently H,
Cl. 6al kyl , (CH2) mMNRaRb, 5 (CH2)nOR8, (CH2)m\H(CO) R8

W@eo0§DH 23 NCO2RE; wherein each of Ra, Rb, and RBCT/5S2005/013870

i ndependently H or Cl _6alkyl; and mis an integer
from1l to 6; alternatively, Rl and R2 are taken
together with the carbon atomto which they are
attached to forma C3_7cycloal kyl; 10 n is an integer
froml to 2; Xis S; provided that when n is 1, X i87
bound at the 5 or 6 position; apd when n is 2,

bound at t 6 or 7 p03|t| on; pr VI d further [

when n is and X i BhNG
R3 is ot herllt hanyhld und t the 7

positi QO R3 P& H, ; 3al kyl t hi o, hal o,

Cl_6al kyl , NRICORI ©, 0 or COOR10: andRR3

is ortho.or metazo Rs provi ded that R3 is other 20 (1)

than CF3; each RO and R10 is independently Cl1_6al kyl ;
R4 i soHacnhar(r@Qegtl@albnaﬁWptﬂm@ sakkl Gy esiey Rl S1owineideithereof,

R15 | h? 1 7al kyl
[di(C i\/ a? yl) am no] (CL. 6al kyl ene) -
(a. 3ebmwamdn)d(|@5 lsaﬁﬂéwémw HQ, Gk yﬂosz)m&@ Ro,

as no nor

ﬁm@'%eau(%\a)né‘i%G%O)R&qrs(%)@@@émows?

R A 5o Kb el g

an irate@eﬁfrcmnbebméd non- aromati c heterocyclyl wi th
bet wee oato selected fromN, O,

P het and
S, 5 8 t?@agﬁeﬁynﬁe@@ﬂeé% &/ l9ken tagetbge withithexsaghan atpm to which
tHeRetprhby té%ﬁﬁ*ae@&{%?maﬂ&a 6al kyl, hal o,

cyano, nitro, 4al koxy,
Cl. 4al kyl t hi o, hydroxy, phenyl,

n is an integer from 1 to 2;

Xis S;

provided that when n is 1, X is bound at the 5 or 6 bosition; and when n
is 2, X is bound at the 6 or 7 position; provided further that when n is 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7
position;

Rs is H, Cq.salkoxy, C4.salkylthio, halo, Cq.salkyl, NRgR1o, NHCOR 1,
CONHR 1o or COOR1; and R is ortho or meta to X; provided that Rs is other
than CFsg;

each Rg and Ry is independently Cqsalkyl;

R4 is H or -(C4.sstraight chain alkylene)R+s; wherein R+s is H, Cq7alkyl,
[di(C1.2alkyl)amino](C+.salkylene)-, (C4.zalkoxyacyl)(C+.salkylene)-, Cq.alkoxy,
Cs.ralkenyl or Cs.galkynyl;

wherein R4 has no more than 9 carbon atoms;
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NR11R12 or a 5-6 nenbered heterocyclyl with between 1
and 2 heteroatons 10 selected fromN, O, and S; R6 is

w@edosaoswa’ from C1_6al kyl, hal o, cyano, nitro, EBORUIS2005/013870

COOR13, Cl1_ 4al koxy, Cl1_4al kylthi o, hydroxy, phenyl,
NR13R14 or a 5-6 nmenbered heterocyclyl wth between 1
and 2 heteroatons selected fromN, 0, and S; 15

alternativel 5.and R6 or R6 and R7 may be taken -
t oget ﬁﬁ?rﬁ%“)éb': §4 ip -(Bifaight chainee ysalkydeneiReawberein Ryg is Ca.

ORI ST el R R Pl EATELR 1 ana 2
heterohtobi? selected fEbnQM CHalts), or (CH1_2)pN(CHI . 2)q; p
is an integer fromO to 2 and q is an integer from1l

to 3; wherein the 20 sum(p + q) is at l|least 2; each

R11, Ridanfd2qap h§-i ndependently H or CI1. 6al kyl ;
V\hereiBEI}gchh gfé ?ﬁ?ggg\sjé hydr ocar byl and het erocar byl

noieties may 25 be optionally substituted with

e Bhcl R RSO SRR 25,07 et

B 1 :
0 PR S R s YRS LR, hyarony, pagnyl
RR1R)2 ;72 516 (remzyeredcetgrocgLlylovith lHefivedn Hiand RheRFoRbms

@%Ie%?eoqrz)m N, O, and S; .

Re is selected from b1-salkyl, halo, cyano, nitro, COR13, COOR13, C1.
salkoxy, C+.4alkylthio, hydroxy, phenyl, NR13R14 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S:

alternatively, Rs and Rs or Rs and Ry may be taken together to be a
bivalent moiety, saturated or unsaturated, selected from Cj_4alkylene (for
example, —(CHa)s— or -(CHz)s-), Cs.4alkenylene (for example, -CH=CH-CH,- or
—CH=CH-CH=CH-) or (CH1.2),N(CH1.2)q;

p is an integer from O to 2 and q is an integer from 1 to 3; wherein the
sum (p + q) is at least 2;

each Rq1, Ri2, R1z and R4 is independently H or Cq.alkyl;
wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
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reacting a conpound of formula (L), wherein Qis

sel ected fromthe group consisting of OH OPg2, NH2
w@easMNPgBPg4) ; wherein Pg2 is a carboxylic artTUS2005/013870

protecting group; and wherein Pg3 and Pg4 are each

i ndependently 5 sel ected from hydrogen, Cl_8al kyl,

C3_8cycl oal kyl or aryl; or Pg3 and Pg4 are taken

together with the nitrogen atomto which they are

bound t for L3 ioheteroaryl or C3_10non-aromatic

heterocyglict—Ro yigld the. corresponding conpound of

formul a/(1).\}0 L0 Ifn anye Rdi ment of the present o
i nventi®n i's |oces BIH preparation of a
conpound of fornu/( 4 = N HQS NH O OCF3 (I1)

al so known as 2 2- [ethyl[[[4 4

(trifluoromet hoxy) phenyl ] am no] car bonyl ] am no] - 2, 3-di h
ydro-1 Hinden-5 15 XL thi o] - 2- net hyl - propanoi ¢ acid
or 2-{2-[1-ethyl- trifluoromethoxy-phenyl)- g

ur ei do] - i ndan- 5-y| sul fanyl } - 2- met hyl - pr opi oni ¢ ac/ d.
-25 WD 2005/ 105737 PCT/ US2005 13870 In anotfe
enbodi menp of the pgesent

|@Iu2\éef i)

Bl known as
[ A R
henyl ] arr}l noj cAar bonyl ] am no] - 2, 3%di h
ydro-1 Hinden-5- yMthio]- 2 net hyl - pr opdhoi ¢ acid or

2-{(2R).-L:1-et hyl -
neny [SAUPg R Y PRAAT LIl ICRPhBRH Q is sregieg ramithe
Goupd cordistivg csfr@laempgznmeetar@mmgwﬁ} ReHerdin' gt iech E@rboxylic
a process for the ﬁar ation
acid protecting group; and wherein Pg and Pg* are each independently

5 selected from hydrogen, C1.galkyl, Cagcycloalkyl or aryl; or Pg® and Pg* are
taken together with the nitrogen atom to which they are bound to form Cs.
1oheteroaryl or Cs_sonon-aromatic heterocyclic; to yield the corresponding

compound of formula (I).

10 In an embodiment of the present invention is a process for the

preparation of a compound of formula (Il)

OCF; ()
also known as 2-[[2-[ethyl[[[4-
(trifluoromethoxy)phenyllamino]carbonyl]lamino]-2,3-dihydro-1H-inden-5-
15 yllthio]-2-methyl-propanoic acid or 2-{2-[1-ethyl-3-(4-trifluoromethoxy-phenyl)-
ureido]-indan-5-ylsulfanyl}-2-methyl-propionic acid.

-25-



.of the compound of formula (Le) _ I \ (R NH Q SO
(Le). wherein Qo is selected fromthe group
weonsitel’shg of Cl _6al koxy, wherein the Cl.6al ROKYS1085/013870
not substituted with am no; conprising -26 WO
2005/ 105737 PCT/ US2005/013870 O HO Y(S) O/ NH Qb
CH3\ S)"OH O(Ld) O Q(R) NH(S) O b HO--1y O
(XX) CH3 OH (a) reacting a conmpound of formula (Ld)
with (S)-2-(4- hydroxyphenoxy)propionic acid, in an

ot 7 3 el BaOSU RS of oSSR Pt Al it 6P
pwﬂa&atmdf ag:o(nﬁbcﬁ)nosoforb&auar(ﬂemen c salt, the

conpound of formula (XX): O NH O Qb HO Y(S) (XX) CH3
OOCH(R NH @ S O (Le)

(R)

HO%S@‘ ('}_NH

O

OCF; (lla)
also known as 2-[[(2R)-2-[ethyl[[[4-
(trifluoromethoxy)phenyllamino]carbonyllamino}-2,3-dihydro-1H-inden-5-
yl]thio]-2-methyl-propanoic acid or 2-{(2R)-[1-ethyl-3-(4-trifluoromethoxy-
phenyl)-ureido]-indan-5-ylsulfanyl}-2-methyl-propionic acid.

The present invention is further directed to a process for the preparation
.of the compound of formula (Le)

\”>< NH
(Le).

wherein Q;, is selected from the group consisting of Cy¢alkoxy, wherein

the C4ealkoxy is not substituted with amino; comprising

-26-



(b) reacting the (R S) diastereoneric salt, the
conpound of formula (XX), wth an inorganic base, to
wQ e@bsdod7be correspondi ng conpound of fornula (Re)/US2008013870
The present invention is further directed to a process
for the preparation of the conpound of fornula (Le)
-27 WD 2005/ 105737 PCT/ US2005/013870 R) NHQ S/ O
(Le). wherein Q is selected fromthe group
consi sting of Cl_6al koxy, wherein the Gi_6al koxy is
not substituted w th am no; conprising (R @_ HO - NH
(R NH IR S MO
(XXI ' @w’ rebEh | ng a conpound a&f fo
ydr o enoxy) pr opi onFtlsaci's
acet ne at a tenperature greater than about 35C, OH‘
pref@rably at (hd} enperature greater than about 45C, or -
in THE at about roomtenperature, to yield the
corresponding (R R) diastereoneric salt, the conpound
of formula (XX -28 WD 2005/ 105737 F(§3T/ US2005/ 013870

I
I (R (R)
Qp :
h CHs \O\
O OH
(a) reacting a compound of formula (Ld) with (S)-2-(4-

hydroxyphenoxy)propionic acid, in an alcohol; or in acetone, at a temperature

in the range of from about 35°C to about 0°C; to yield the corresponding (R,S)
diastereomeric salt, the compound of formula ( XX)

(R)
Q \n>< N\_I—I |
° S
o) (Le)

(b) reacting the (R,S) diastereomeric salt, the compound of formula (XX),

with an inorganic base, to yield the corresponding compound of formula (Le).

The present invention is further directed to a process for the preparation
of the compound of formula (Le) ‘

-27-



QS/ LHOO(XXI) CH3 OH (R) NH Qo S 0 (Le) (b)

reacting the (R R) diastereoneric salt, the conpound
w@boosaetet a (XXI) with an inorgani c base, to RCEUS20051€13870

correspondi ng conpound of forrmula (Le). 5 The present

invention is further directed to a process for the
“preparation of the conmpound of fornula (Lf) 9),1NH

Q@ -)X S O(Lf). wherein Q is selectedfromthe

group consisting of Cl.6alksx o [ 10 the

Cl_6al koxy is not onpri si ng
'\%L—E(S) O CHs
\- HOO

-29 WD 2005/ 185737
NHOH Q S OFfD

reacting a conpound of formula (Ld)
roxyphenoxy) propi oni ¢ aci ¢l.e).n

(XXI'l) CH3 OH (
with (S)- 2 (4 h

acet on fe reater than, ab 35C, )
or of CPEBTSIN 48 5 SelaRleR Hom BegrosparonSIRiRCAB ety wherein
{2 ff".'?alﬁéxy is not substituted with amino; comprising

O
)I\W/O
HO™ ™Y
EH3\(j\
NH OH
Qp s __ -
o) (Ld)
O
H )]\(R)/o
®
CH
O (XXI) ’ OH

(a) reacting a compound of formula (Ld) with (R)-2-(4-
hydroxyphenoxy)propionic acid, in acetone, at a temperature greater than
about 35°C, preferably at a temperature greater than about 45°C; or in THF at
about room temperature, to yield the corresponding (R,R) diastereomeric salt,

the compound of formula (XXI).

-28-



10

5 about roomtenperature; to yield the corresponding
(S,S) diastereoneric salt, the conpound of fornula

W@ 2065195730 | ~S JIINH (S) O Q@ S HO <101-1 CrC¢MEE10p5/013870
CH3 (S) Q@ S O (Lf) (b) reacting the (S, 9
di astereoneric salt, the conpound of formula (XXI)
Wi th an inorganic base, to yield the correspondi ng
compound of forrmula (Lf). 10 The present invention is

compri®ing O HO (R O NH Q CHEXIS CH O(Ld) \

further directed-ng a process for the pkeparation of
the comgound of ) 30 §V0 2oo#k 1(357(?7
PCESé)USZO ; )7, J;ILZ-F

2 AJr oup consi C1_6al kox
the Cl_6al koxy is not substltut ed’éwth Ql

~~ HOO (XXIll) CH3 OH .5 (a) reacting a conpound of
formula (Ld) with (R)-2-(4- hydr oxyphenoxy) pr opi oni c

aci d,

in an al cohol; or in acetong¢, at a tenperature

(R)
NH
Qp
0 (Le)

(b) reacting the (R,R) diastereomeric salt, the compound of formula

(XXI) with an inorganic base, to yield the corresponding compound of formula

(Le).

The present invention is further directed to a process for the preparation

of the compound of formula (Lf)

(S)

-uiliNH
Qp \n><s AN

O (Lf).

wherein Qy is selected from the group consisting of Cq.galkoxy, wherein

the Cgalkoxy is not substituted with amino; comprising

-29-



10

in the range of from about 35C to about 0C, to yield
the corresponding (S, R) diastereoneric salt, the

w@ooopaesta7 of fornmula (XXII1); O ilIN-i (R OPCOHUR0MW5/013870

~ HOO (XXIll) CH3 OH (S) nlINH Q@ S O (Lf) -31
WD 2005/ 105737 PCT/ US2005/ 013870 (b) reacting the

(S, R diastereoneric salt, the conpound of fornula
(XXI'l'l') with an inorganic base, to yield the
correspondi ng conpound of formula (Lf 5 The present
invention is further directed to a novgl réstalllne
salt of the conmpound of formula (4

specifically, an N, N -di benzyl et hyl enedi dri ne

(benzat hi ne) t he compound of forrfa (

The p m» sNHf urther directed to an OH _
e di amine salt of the conpound of -

for Ia $I a) wherein the ratio of the conmpound of

for (I la) (t@) the N, N 10 di benzyl et hyl enedi am ne

is 1:1. The present invention is further directed to a

process for the preparation of the benzathine salt of

the conpound of 4% J (S)(Ila) The pri@sent invention
d 3. GREpou

pr oges

e inventlec\rT‘r‘s a ph
conposilli on conprising a phar(r& ﬁgtl cal IGHaccegt ab OH
carrierand a conpound prepare & ordi ng to any of

the prg Fe%‘%gﬁg%zg&hh!?&% B?fo‘?h{ﬂjief (Magww aon of the

i nvent'l n arnmaceuti ca npos t/i ol rrade by
my)drmgfpaenom)pmpiomcam, éal agetomedbhg temperature greater than

about 35°C, preferably at a temperature greater than about 45°C; or in THF at

about room temperature; to yield the corresponding (S,S) diastereomeric sal,
the compound of formula (XXII).

% J©:> g (' J\KOQ

XXI1)

(S)
“1iNH
Qb\ﬂ>< N
S
O (LF)
(b) reacting the (S,S) diastereomeric salt, the compound of formula (XXI)

with an inorganic base, to yield the corresponding compound of formula (Lf).

The present invention is further directed to a process for the preparation
of the compound of formula (Lf)

-30-



to any of the processes described herein and a

phar maceutically acceptable carrier. Illustrating the
WO pooenoi7en i s a process for nmaki ng a phar maceur@TEE2005/013870

conposition conprising mxing a conpound prepared

according to any of the processes described herein

and a pharnmaceutically acceptable carrier. 25 In one

enbodi ment, the pharnaceutical conposition conprises

the conpound: -32 WO 200 PGT/ US2005/ 013870

(R I ~N HO ~j-N . ‘ a,),,[mgr maceutical ly

acceptabl e safy. CL espe 6 am\de thereof. 5

I n anot her '‘enbodiyfent St he Yiar naceuti c onposi tion
c

conprises the- ound: OCF3 O (R ~NH HO)ry SN
N \ ~~N OH 1@ Exenplifying the present i(bfjention

hods of. ' PAR al pha: nedi d di .
1 EOBPER O AR o B o AR el iferir
fhe Chealrkeny i8Giot BubSIRTIRRPWIth GAhihy; &drhpRsihye amount of a

compound prepared |5 according to any of "the processes
descri bed herein or a pharnaceutica

Lo |
Q /©:>‘NH\ h é \O\
i S CHs OH
o) (Ld)

-
’ o

o)
(S)IIINH /“\()/O
° "
RSl e 2!
o (XXII) CHs OH

(a) reacting a compound of formula (Ld) with (R)-2-(4-
hydroxyphenoxy)propionic acid, in an alcohol; or in acetone, at a temperature
in the range of from about 35°C to about 0°C; to yield the corresponding (S,R)

diastereomeric salt, the compound of formula (XXIII);

[ I>(8) 7
-tINH ® )]\(R)/O
Qb\”><8 \ HO - \O\ ,
o) ( OH

XXI1) CHj

(S)
-I||”NH
Qb\“>< /©i> \
S
O (Lf)
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conposition as descri bed above. Further exenplifying
the present invention are nethods of elevating serum

wo eawshes7af hi gh density |ipoproteins (HDL), iPQr/osi008013870

| evel s of internmediate density |ipoproteins (I1DL),
| owering serum levels of triglycerides, |ow density
| i poproteins (LDL), atherogenic nol ecules, 20 and/or

f tt [ E t t t
e (bR RS (S ol e s B ook b R e

I;
(R ANEAAR a0 SR I TR obooufl o Rormula
(LhHer eof conprising adm nistering to the subject a
therapeutically effective anobunt of a conpound

prepared according to any of the processes descri bed

her e "Fhe%re%eﬁf‘ MVERASH té ﬁl?ﬂheﬁ GWH@@U% A nEvel EPRtalliRE Galt of the
above. Furt her exenpl i e invention are

qoat gl t‘Dfdormuba(tlha),gnd;&Spepﬁlfgzaﬂwaan N Br-diberayistindenediamine
d g
hperhREdisel B e COnPolRGRS e TC T pressrtingpogon i

f@ﬁﬁéﬂd.redié@waﬁlm\admeriz@te@hﬁ [¥hedibmink Qbﬁbﬁhe édsih d of
omplications thereof, of Syndrome X, in a sub

foada(fia) wherain taenaiia of ing ampanst of forguictedo the NN-
SRS BEIFRREL 55 g PSRRI (e gt o

pte66d for thd erepdrativn af tl”(é‘t&énmmmls@&lofﬁmommund agiformula
descri bed above. Further exenplifying the invention

Hak methods for the treatment, 15 prevention, or for
inhibiting the progression of one or nore of the
following conditions or diseases: phase |

hyper‘]fheppmmlnvanaen lis furtbelr dirgpled| topa denmpaund pheysaret |
i demi ertensi,on oronary artery
AHE0EHaSJo SBY chihg Plovesses dsuikgd hdrefh.

hypertri gI yceridem a;. | owering serum | evel s of
| ow-density -1li poprote| ns (LDL), IDL, and/or
smal |Hgtrativeyoflibe imventionliea pitanma@ggmai copapanitiarcedaprising a

iraes oA g PLAe 8y e A Cofindlh PRI ReoPdiRy to
dtlyefahk Mos64d48 deehbed Plerdih 9 IRriinstration bf RARGEdISIS a
(HDL); lowering serumlevels of triglycerides, LDL

Rimmecetiea] qomnq;snmmgle tyhaing PERIAROHNAPIEPaRFA agcording
tésaﬁ]@rb?ttﬁg &repa %%e%fcn[)g& hePE T phSrh G tRE 1P bedeptable

carrier. lllustrating the invention is a process for making a pharmaceutical
composition comprising mixing a compound prepared according to any of the

processes described herein and a pharmaceutically acceptable carrier.

In one embodiment, the pharmaceutical composition comprises the
compound:
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according to any of the processes described herein in
the preparation of a nedicanent for treating (a)

walymbitpizeem a, (b) cardi ovascul ar di sorders, (BQT/US2005/013870

i npai red gl ucose tol erance, (d) hyperinsulinema, (e)
hyperglycem a, (f) insulin resistance, (g) early Type
Il diabetes (NNDDM), (h) internediate Type Il 30
di abetes (NIDDM), (i) late Type Il di abetes (N DDV,
(j) conplications of Type NI diabetes or (k) Syndrone
X, 1n a subje -ed_th eof . -34 WO 2005/ 105737

) Descri ption of the

I " optionally substituted
SUT e [ nche rocarbons with at
| east]] one hydrogen renoved/t o f\orm a radical group.

Al kylO groups i ncl ude nethyl, ey' propyl, isopropyl,
butyl, isobutyl, t-butyl, 1 5 (€ pr opyl , pentyl,

i sopentyl, sec-pentyl, hexyl, heptyf, octyl, and so
on. As used herein, alkyl also inc\udes cycl oal kyl,
such as cycl opropyl, cyclobutyl, cyeCbpentyl, and
cycl ohexyl . "Al kenyl" includes optionally substituted
strai ght chain and branched 10 hydrocarbon radicals

as ab
(op2) BY%I QLH ﬁa%u n@@tﬁ&gﬁﬁenygggor £ nggt'elr doebl & haR%hereof.
prop-1-enyl, prop-2- enyI (or allyl), |sopropenyl (or
1- met IV|nyI nyl, but-2-eny but adi enyl s,
pent e#yPEONeR eiznabozf imegt éﬁ? |phaaﬂaceﬂlcehCorny)@ﬁ@'@ar%aprlses the
E@ﬁﬁﬁ@h% having a m xture of double bonds and triple

, such as 2-penten-4-ynyl, are grouped as
al kynyl s 15 herein. As used hereln al kenyl al so
i ncl udes cycl oal kynyl. GC's and trans or (E) and (Z)
forms are included within the invention. "A kynyl"
i ncl udes optionally substituted sy¢mj ght chain and
branched hydrocarbon radicals 3 above with at | east

one carbon-carbon triple bon/ 20 Al kynyl's

i ncl ude et hynyl, propynyls, Is and pentynyls.
#/xture of doubl e bonds

--nten- 4-ynyl, are

Hydr ocar bon radical s ha@ing
and trlple bopds, such a> N
N merﬁ'n. Al kynyl~does not incl ude
oXYNji ncl udes btional |y
chaha—or bl @ rWI kyl.gro
wi thlffa term nal oxygen l'i nki ng the>a t N he

restOof . the

Exemplifying the present invention are methods of treating a PPAR
alpha-mediated disease in a subject in need thereof comprising administering
to the subject a therapeutically effective amount of a compound prepared
according to any of the processes described herein or a pharmaceutical
composition as described above. Further exemplifying the present invention
are methods of elevating serum levels of high density lipoproteins (HDL),
improving levels of intermediate density lipoproteins (IDL), lowering serum
levels of triglycerides, low density lipoproteins (LDL), atherogenic molecules,

and/or free fatty acids (FFA), treating hypertriglyceridemia, raising levels of
-33-
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nol ecul e. Al koxy includes nethoxy, ethoxy, propoxy,
i sopropoxy, butoxy, t- butoxy, pentoxy and so on.

woO 2osnesBkyl ", "thioal kyl", and "sul fonyl al kyl PCHD£2005/013870

anal ogous to al koxy, replacing the term nal oxygen

atom of al koxy with, respectively, NH (or NR, S, 30

and SQ2. Heteroal kyl includes al koxy, am noal kyl,

t hi oaI kyl, and so on. -35 WD 2005/105737

Pt Uspetiag teneds of LDjar gnd/or imNerd'@thmhydlestemhhn lay$ubject in

o8B ek R RIS AR b i Stiecs 2 BierapSuicay stfective

anurdes a c&frly;b@hriﬁ/br@b@é@%é&@hwgaﬁ) R8N&hthe HBBESIYdescribed
and phenyl propyl . Aryl includes ring system

Bsrﬁ'au%a@%rmaﬂ@un@waqup@mw ps @eeanlaemeho\ee ed
carbocyclic 5 aromatic ring, said systemmy be
bi cyclic, bridge, and/or fused. The system nay

| ncI u@elrﬁhlengsenipatylrg theanosmtidrtaredmefifddd @k kigafihg dyslipidemia,
urated npl es of ring systens

{a%eé%%' éﬁ%ﬁi’rdeb%ﬂﬁ‘ﬁfa@ﬁsiIQ'UCPS@-t@ieﬁ%ﬁQ)ﬂiblpﬁflﬁwllnemla
Bgﬁélgj{ oen%nﬁsmlﬁ?éﬁét&lﬁ ﬁéﬁypﬁrﬁﬂgﬂﬂgﬁmé oﬂ#ﬂé’%}% Il diabetes

ranyl, Tsoqul no SO on
Nﬂ?ﬂlﬁk/lo,cgmhpﬂmatnonsltlmeiesf aptSortrbme X Uhst stbjeedn need thereof

aromatic an rings havin arban ato

e ddh irIE G TS s Wbl ps theraRglisalnerBehe smount of a
q e Qﬁg)nl

ot her vmnsﬁn?jilgc@aat ed, ng grdgé@égﬁrdcdérgg ?cldgFEﬁﬁed Pere'" ora

ahaanamﬁm@bmmposmgmas desaribedrabsiveof the 15 rml ecul e

t hrough a carbon atom such as 3-furyl or

2-imdazolyl, or through a heteroatom such as

N- pi pEHABE eﬁémibhi@/}{’f@th@' Ml/ent%rﬁél%r RBthodd fHPﬂ{ébeééfn?ent

het erocycl yl has between and 7 ring atons,

PEIVREEAN5ORTRY inibiting the pmre3$lhercé Om&wrkmOIt@emeerfonowmg

e T N T

ahiaeé Hrlqtpmlipidjerﬁmy hgpeRensiah UCADS(i:orMé?r?taﬁe@y @ﬁi;ease ); coronary

ic ., heteroaryl), nonaromatic, or fus
rCﬁﬁc%ﬂey hyaﬁﬁr&lvwdﬁﬂ@@ fayeasing sergm leyplsyefi low—densuty
o) d
f‘%""ﬂ?‘?ﬁ%ﬁ#&%%‘m?t%fd’apcar ARty LRG0 Bihelidifleenic
fnqleeules @imeleeulesrthdt causeatheradohgotit-complieatidres, thereby

t er oar i nc] udes
ucmg cal)glovascu ar comp?‘catlons elevating serum levels of high-density

l

lipoproteins (HDL); lowering serum levels of triglycerides, LDL, and/or free fatty
acids; and/or lowering FPG/HbA1c.

Another example of the invention is the use of a compound prepared
according to any of the processes described herein in the preparation of a
medicament for treating (a) dyslipidemia, (b) cardiovascular disorders, (c)
impaired glucose tolerance, (d) hyperinsulinemia, (e) hyperglycemia, (f) insulin
resistance, (g) early Type |l diabetes (NIDDM), (h) intermediate Type II
diabetes (NIDDM), (i) late Type Il diabetes (NIDDM), (j) complications of Type II
diabetes or (k) Syndrome X, in a subject in need thereof.
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25 optionally substituted six-nmenbered heteroaromatic
ring containing 1, 2 or 3 nitrogen atons condensed

wWOowRak/1e813Dpt i onal |y substituted five- or six-nRODESHAS/013870

carbocyclic or heterocyclic aromatic ring. Said
heterocyclic five- or six- nmenbered aromatic ring
condensed with the said five- or six-nmenbered
aromatic rlng may contain 1, 2 or 3 ni trogen atons
where it is a sixetailethbegcdption efthednvantioh or 3

het d,sul f
wher e AI9gAB8EE bERMA BN RRY SRaldRGRATR Banelbo
REAY 43P0 WitA &t feadboner o@én l‘tﬁh@f/é@i@fdfhﬁa ragital oup
thiazoylyl, furyl, thie nyI yranyl, isobenzof uranyl,

A\ SrQuips M‘HLH’&Z'@PQW qipyla@mgml Isq)@'Qle Bedylyisobutyl, t-butyl, 1-

mér%lﬁ ;%y péﬁ‘tg ?%ﬂl o F}{/P §eac,zé tkrdg%yl' Weﬁ%&q’myl and so on. As

|useld:mlrmh alngaIsoymclumB ogdlyhlkylf sudzas;dyclopr dpyl clzyclobutyl
azol’inyl,

rroI| n rroI nyl , indazolidinyl,

QQPQEBA’%hqﬁN Lzolinyl, pi peri dyl | plpera2|nyl
|ndoI|nyI and norpholinyl. For exanple, preferred
heterocyclyls or heterocyclic radicals include

- mor phéAIkE;hyL” ingluges apliondlly sppstibitéd strgight phiaindyid branched

YRR B s |W'ﬂ5§5@%ﬁﬁgﬁéﬁfﬁﬁm g1y double bond

Q?Z?r ﬁﬂ{éﬂylsﬁfn%ldd@ @cﬁéhyl (BHURYY! propyd & ? i QFM %e/éuw

oxazol yl, thiazolyl, benzothienyl
iroprOPeNid o iﬁmetbymrwk)abut $ienyl, tim’ﬁ-zZeehylabulaﬂillenylsA@pln’tenyls

F ke ZE e A RO th, TRbtabhgaaERs Baiod Ahidre o doubl
bphiieBadl tiprussids, stiel a@'?ﬁp!ént@h @Wﬂnﬁfe § fp@ol éﬁalk}ﬁyls

heterocyclyl. "Halo" or "hal ogen" incl udées
BRIeIR o Asyisstbherginy alkeriy! alsednClydes syelpaikenyl oe@ aﬂd trans or (E)

aRb9zP i a R NEhiEl St hvBhlidh. 9L opp, i th one or

atons, such -as uoronet hyl ,
trifl uoromsthoxy trifluoronethylthio, 20

dlflu nme or quororreth Ithio. "Al kanediy
" al kyﬁlé&é;‘”y'h ydesmertiongllyisyhs @Fe%ﬁtaﬂleh%ah@naanﬁi branched

gg&ﬂ&ﬁ%éﬂ ra?ﬂ{?élé 'atstg e%ﬂ%?l’é‘éﬁ?{)r'fé‘%srﬂoﬁ‘fjb&‘%bﬁ tfige'bond (sp).

for exanple ylene ene, propy
kaymydamclmethyb pmopyrqolqglbemmyls and pentynyls. Hydrocarbon

radicals having a mixture of double bonds and triple bonds, such as 2-penten-

4-ynyl, are grouped as alkynyls herein. Alkynyl does not include cycloalkynyl.

“Alkoxy” includes an optionally substituted straight chain or branched
alkyl group with a terminal oxygen linking the alkyl group to the rest of the
molecule. Alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-
butoxy, pentoxy and so on.

‘Aminoalkyl”, “thioalkyl”, and “sulfonylalkyl” are analogous to alkoxy,
replacing the terminal oxygen atom of alkoxy with, respectively, NH (or NR), S,

and SO,. Heteroalkyl includes alkoxy, aminoalkyl, thioalkyl, and so on.
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25 "Al kenedi yl " represents, anal ogous to the above,
strai ght or branched chain optionally substituted

whewalies1s7 al kene radi cal s such as, for exanpl ePCT/US2005/013870

propenyl ene, butenyl ene, pentenyl ene or hexenylene. In
such radicals, the carbon atomlinking a nitrogen
preferably shoul d be saturated. 30 -37 WO 2005/105737

PCT/ US2005/ 013870 "Aroyl" refers to a carbonyl noiety
attac héfy tlacweemhe@wb|naph§rwd;§wh<@méw teéfeshydmnaphthyl indenyl,

SRR ey Whon $08Y B Dot St Eha, Xk aleB o ds
mnydaﬂ(yb@’obpe)duchfaso%e Im%ihehﬂﬂ eard phe\nﬁ)ylpmﬂjyc aByl includes a

together with the ato i.ch they are attached

systam sANERINg A thm?diytwbﬁt'@éﬁmﬁ m%mberectcarh%‘-ycllc
CY

omelic find; s4if, YsteFARAY BE bicyRflo HHARCUAUIG ited. The system
mnmahnhmieemhgsthat armerm?aﬁﬁlcm partiglly oreppnieletely defuraied.

e .in the Summar t | nvent | ect |
BRaiTIeS kit syaems inchidsindemy arniaigyh, GeiRydrgnaphthy!,

t I

ARG AR IIdeB8R), C¥ESzolISpRIBASAAEH, BRAZERASh)IOBBbinalinyl
andE(ofn.- Xs) / (Xr+Xs), where Xr>Xs. Alternatively, ee =
100(2X-1), where X is the nole fraction of the
dom nant enantioner in the 15 m xture. Please note

that XHefdtdcysylr ﬁﬁ:‘ltﬁf&@épﬂdﬂ%ll?@hﬁsff thesd ér@'r‘nétfc ér’ﬁ) nonaromatic

enant i oner and (S)-enantioner respectively in the
ings eying carhan rlemstanshal igasicangphelsreatenl (@, SeN) er beteroatom

B2 G0 LCOMIT. L OB MG b Dt PN Rs 3 Prtact, =
heteraspelizhibdioat nelyi lidvd & kaletick Gonpbatingit @b et £astlof the
effect Ive and suitable for contact with the tissues

drolgaiedhiosighy @ gathonafale suekiasi 3-{Hrvli o 2-inidagalyl, @ through a
L
gx'g'té‘rfagtro‘}g ; °éb°' Rldi.EEﬁgg qj% aags i eb efeﬁ{bck( a%gﬁﬁﬁcmx

tﬁétérﬁbmlwlrhw lydatwe@m ﬁnddmmg ammtcrdadmwn éeyrd Bcnng atoms;
and amni Salts, ee acj ds,

zlgértgfrgagf)gehﬁgwgelar Teqnd gg]eéeroatoms or heteroatom mcﬁet?es in the ring,

-and preferably between.1.and 3,-or between 1 and 2. A heterocyclyl may be

saturated, unsaturated, aromatic (e.g., heteroaryl), nonaromatic, or fused.

Heterocyclyl also includes fused, e.g., bicyclic, rings, such as those
optionally condensed with an optionally substituted carbocyclic or heterocyclic
five- or six-membered aromatic ring. For example, “heteroaryl” includes an
optionally substituted six-membered heteroaromatic ring containing 1, 2 or 3
nitrogen atoms condensed with an optionally substituted five- or six-membered
carbocyclic or heterocyclic aromatic ring. Said heterocyclic five- or six-
membered aromatic ring condensed with the said five- or six-membered
aromatic ring may contain 1, 2 or 3 nitrogen atoms where it is a six-membered
ring, or 1, 2 or 3 heteroatoms selected from oxygen, nitrogen and sulfur where

it is a five-membered ring.
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25 than am des on the term nal carboxyl at e/ carboxylic
acid group on the left of fornula (1). Representative

W@ 2006403781 ude hydr obrom de, hydrochl ori de, suP¢EHUS2005/013870

bisulfate, nitrate, acetate, oxal ate, val erate,
ol eate, palmtate, stearate, |aurate, borate,

" benzoate, |actate, phosphate, tosylate, citrate,

mal eate, fumarate, succinate, tartrate, naphthyl ate,

mesyl Exampiesiebhelistanyatyis incluste tdsnuazaya'd durdnitiers, pyranyl,

Yk Sty R oo EEagfivn PRt ot TaralE e 2001, pyricy,

PRty pwrmidmyg WldumnyﬁﬁndhﬂizinyﬂiﬁséiﬁﬁolyDdeo@mmaz@Wl
guat er nary anmnoni u and ani ne cations such as

Pla'f'ﬂ)élnﬁ'ﬂlﬁ‘?lw dHrAF@NYmpPYrediding, pyoslingsimdgazolidinyl, imidazolinyl,

Eﬁgzpﬁaﬂ%/&@ e¥<I %IGIMK@WWEZ'BBI IW&{'IY*/ Ié'n'i].lernofaﬂh%llnyI For

é?hmptaqﬁeﬁeln@ail hefatdcyclylslor tﬁétérdnych?@ radicd8 TTcluGé morpBolinyl,
whi ch s incorporated her Y reference.

RISTaZIBYY RYIOUIIRY aPYRBALEY mﬁhwvba%mg regferably,
de th d d f
Bl Gl ;menesogeangrls\égond;?;n 3 (01, o3l ky!)

-am ne&xaBgdemilasiyating heteroanyl a[@trﬁenw,rfuﬁanwmmlyeldlmldazolyl

het erocyclic or het roa mat i

egrelymiiigzdlvl Pengathiste. HrzohganyiabBn Adeaivh BRaFPpzoly

Béhﬂ@tﬁﬂazbly@nd 2 additional heteroatonms. Preferred

am des are derived fromamonia, Cl1_3al kyl primry

am nes, and. di (CL.2al kyl )ani nes. Repr esent ative

et AR TR S AL o
hee Ny iyl B Ydr t8 Hres Stion iy @LBEH t@(’ecﬁéﬂ@r&r 4IR6hYdERain, or

meth | and ethyl esters. As used herein,

h?tﬁf@@%]ﬂon radi cal s, whether saturated, unsaturat ed
or aromatic, and whet her or not cyclic, straight
chain, or br anched, and also 15 simlarly with all

het er tidgl’ ot “lialdgent includas Hluobesliahidro| brdridesnd iodo, and
substituted radicals of that type and nonoval ent ,
Br%raé‘-ﬂy ﬂ“‘éﬁ?o""n%h'@"ov%f-’r @rﬁl‘bﬁﬁ@ie@gpﬁ a@salkwcgreﬂ@e\mﬂwne or more

E)st it usg)éhcp -sggg”ﬁgclwo {r|ﬂu'oﬁéjrgr Coay LE@UPFCQ‘ﬁetI‘\yIthlo

mermhetlmtotﬂmrbyrdatbgﬁnoatorrs renoved (bivalent) or
- nor e- hydrogen atons renoved (nultivalent).. 20
Radi cal s or structure fragnents as defined herein are

under sARaHel9I” or “alkylene” represents straight or branched chain
optionally substituted bivalent alkane radicals such as, for example, methylene,
ethylene, propylene, butylene, pentylene or hexylene.

“Alkenediyl” represents, analogous to the above, straight or branched
chain optionally substituted bivalent alkene radicals such as, for example,
propenylene, butenylene, pentenylene or hexenylene. In such radicals, the

carbon atom linking a nitrogen preferably should be saturated.
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i nclude substituted radicals or structure fragnments.
Hydr ocar byl s i nclude nonoval ent radi cals containing

w@a00b0es7and hydrogen such as al kyl, al kenyl, BECRYS2005/013870

cycl oal kyl, and cycl oal kenyl (whether aromatic or
unsaturated), as well 25 as correspondi ng bival ent (or
mul ti-val ent) radicals such as al kyl ene, al kenyl ene,
pheny) ene, and so on. Fbterocarb%@s i ncl ude nonoval ent

and ~ BoUl eeders ta a garhany mO@iV)at Bed 40 ancaniioaially gybstituted

%2{ er oat E%WE@%W@ ‘e";g‘%g‘%ﬂ%?ﬂ ?F%ar&eroca ycliefmltlons

providedeabang. , In prrticuday ,bealzkyZMs(@hsahylcbﬂicﬁiyOCyd yl,
heteroaryl, aroyl, benzoyl, dialkylam no, 30
hydroxyal kyl, and so on. Using "al kyl" as an exanpl e,

"al kyd deﬁlli‘é?d”ngréiﬁ m%ﬁc%tlé)qg?él?lu WathuAe a?&ﬁ?é)'tb%ﬁgh they

al kyl  having one or nore subs |ons
dretatizshedl may f@m an aptioBallyosulsstitutdd44-2o st b item-sor dBeto 6-

bstityents 05/ 105737
RO BB rsRIe ST 0 MBIRTIC APl o Einsiay bs slurated,
Lﬂ*\d‘aft&ra?éﬂ of ﬁmrﬁéﬁ{f | ngogmgscﬂ%zp d¥fined®Above in the Summary

am nomet -substitute ' es of substituted
|th9|lnverrtt%:u diighoal kyl  (such as fl uoronet hyl,

chi oronet hyl, difluoronethyl, perchloronethyl, 2-
br onoet hyl , trifluoronethyl and 3-iodocycl opentyl),

hydr OEh%in‘Ei&She(r%x@Bs@Sor@eBV drs@aéwekbbéssebwawﬁiéhyége

2- hydrox%/propyl ), am noal kyI (such am nomnet h
SV SR fhﬁPme@ @h@mﬁ)pn@piwme@werzthamﬂwprﬂwpwcentage

SR S oI G i e oo -

fGﬂ(ﬂ)(- ypwhexeXpisehe il Yiaptionf &e d@m&ﬂaﬁt enantiomer in the
[ soprop‘%/ll met hyl am ng, in _addition dial kyl am no roups

bRy TIRBS@ ot thad rand Xg Terjeeen thg aRolkdragiion o
I conpounds
SHdfftioRer i @%?é”é@?“ B e S R e O
group, and R can be an al kenyl group, the double bond
east on fromth

o A 445, g
Dhrb&kAAE sARN aRfind BeRf ARG dsaltd) %s?é}’@r 2R4 'aﬁh&e@ W\"&Qﬁu‘é

at on(’s) is(are) included or om'tted, as shown in

withiR(2) res 0 TRple( vt/ riok rat(ccm)armacolpgle)aﬂy €Hpctive and suitable
fgbgﬂHggF {f’gﬁg%e E@%g’seop Ott?edrfts w“\’ﬂ%ﬂt Hr%’ﬂj xm& ImEa I%PIt or
allergic response. These salts, esters, and amides may be, for example, C4.
galkyl, Ca.gcycloalkyl, aryl, Ca.ioheteroaryl, or C,.1onon-aromatic heterocyclic
salts, esters, and amides. Salts, free acids, and esters are more preferable
than amides on the terminal carboxylate/carboxylic acid group on the left of
formula (). Representative salts include hydrobromide, hydrochloride, sulfate,
bisulfate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate,
borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate,
succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and
laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,

quaternary ammonium, and amine cations such as tetramethyl ammonium,
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20 the follow ng nunbering of the indane and tetralin,
respectively, will be applied. 7186 27 2 N N5

W®L2003/10438 and 5 4 As used herein, unl ess ot her@l/E82005/013870

noted, the term"aprotic solvent" shall nean any

sol vent that does not yield a proton. Suitable

exanples include, but 25 are not |imted to DWVF,

di oxane, THF, acetonitrile, pyridine, dichloroethane,
meihylarinttraeshyismare, and eibylemiaad Seecexdmnple, SBsMuBetbe, et

re r
BF P BB E R AR Sl 8%, 107 SISl rcorporeted
attain hgdefedenceli Repassentdti® pitarpiadieatitally 46-afhble amides of
2005/ 105737 PCT/ US2005/ 013870 sai d nitrogen atom from

B nventien incgdent msneétafwedﬁrcm@wmpeﬁ RENasE Creatkyl gmines
LRARLRANGSY/ cﬂ(’)ﬁ% NIy arh de%t '\%&ionélébf th r??ﬂntc LH%%L or 6-

protecti ng’groups I
nimblaax@tjeheterayyohmer hétetdmroﬁmtmir@ mG(eiﬂ)e@dﬁméIﬁl‘r@ &t |&ast one

Hﬁg{g?ﬂr“e‘-t‘efxa "‘%92 o 'LMQ Wg'\élﬁ& %m? ﬁ@yqd'walmﬁr@gtms
g’vré’ﬁépr%doafmfd%ﬁ Qrd@ﬁllv@d'fr%rpb{rﬁ'\ meggltgﬁ ﬁpﬁrﬁgﬁpémmes and

exanpl e enyl uoro
( galkymmfrmsyl Remleseaitatlveqaharrgaoemimaﬂy actbptdble estiess of the

PR ANGAE T Sig) o o AROT b i A i esters.
Préféiréd bSRI Wit RISAYI YheEARN®stédd  the |ike. O her

suitabl e nitrogen protecting groups may be found in
texts such 10 as T.W Geene & P.GM Wits, Protective

G nt.hesi John , Wley & Sons 991.
e Lo bR, AT ERER o /400, WhEthe s3Ried Ursaturated
Of ardmawd la¢1daﬁhdtheiab@h@t3&ydﬁ@ S sigRt cisdial br Bf%@a&hédﬁér%iélso

be attachedto-C(O)O portlon 15 of

E@'I%WW'}/'?: ab betereeyglicdedicalss gagh (E&qﬂl@awpll@eécﬁt@sfm@d radicals

readi
SR SN Ry A 4 MR a5 bbatea
thed context. €the ngni@ubwtislndmeteltﬂ@,t thpsulostitusiot |s|armlkﬂdne or
ydrocahyon racé_lpcal with at least two hydrogen atoms removed (bivalent) or

-more-hydrogen.atoms removed (multivalent).. -

Radicals or structure fragments as defined herein are understood to
include substituted radicals or structure fragments. Hydrocarbyls include
monovalent radicals containing carbon and hydrogen such as alkyl, alkenyl,
alkynyl, cycloalkyl, and cycloalkenyl (whether aromatic or unsaturated), as well
as corresponding bivalent (or multi-valent) radicals such as alkylene,
alkenylene, phenylene, and so on. Heterocarbyls include monovalent and
bivalent (or multi-valent) radicals containing carbon, optionally hydrogen, and at
least one heteroatom. Examples of monovalent heterocarbyls include acyl,
acyloxy, alkoxyacyl, heterocyclyl, heteroaryl, aroyl, benzoyl, dialkylamino,
hydroxyalkyl, and so on. Using “alkyl” as an example, “alkyl” should be
understood to include substituted alkyl having one or more substitutions, such

as between 1 and 5, 1 and 3, or 2 and 4 substituents. The substituents may be
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7cycl oal kyl , phenyl, phenyl C1_6al kyl, and the I|ike.
O her suitable carboxylic acid -protecting

w@emapes7amybe found in texts such as T.W G eeP@l/€S2005/013870

P.GM Wts, 20 Protective Goups in Organic

Synt hesis, John Wley & Sons, 1991. In the process for
the preparation of the conpounds of fornmula (1),
application of the present invention to a m xture of

Haramersinydeexy, Mémetwhoarrdifferent {aerefliora-) chiorobenzyl- or
AL 005 P k5

{suchudaflgdromethils thlromkthy| f difGorodthy, Se hfé!mﬂ,- 2-
imlarly, in the ﬁrocess for the preparation of the

FRpeaHYS toiugremating, ang 3-iodppyaclepgntyl rdrexealisyldguch as

. ; ; . ; |
HORRR ety e 22y EBRA BT, AmiioaBl Bldhag
elh;a'nq)nnetlmb ,t2-amim|3eta%/hﬂxam]'[r©pﬁcﬁpyg{,eam2iamm_ oprayy| ), @fkialkyl, and

.S antjally free of the R enantioner.
b e A BTG 52l afhingh GrauREkes xtarencgnty ielasdad plk

i f ' t .

SRS, RTRim o1, HTHbR, ot retvia BB, aritk RdbrBlitheffamino, i
pdditionatialitylagbioo gr@gs kaving 40o \WDHEO &M ECHIE Yroup such as
PCT/ LS2005/ 01387, Ta provide a nore conci se
S'EE%ﬁVﬁ’F'BH,OFéﬁ?FBV'&m'Pﬁe quantitative expressions
given herein are not qualified with the term "about".

I't is understood that whether the term "about” is
used &Xpy Bible gomponnds ae intgndegiaRor exargpleewheze éhere is an

NRERE Yok B8 o lpbth SRe" Pt e e pOGFisft ledst one
garbon erholed e the WittogerrRraadil nahfiné RSrbidtRA. SRRk,

on the ordi narcy/HskiII in the art, including

#hsr & xi e iCliale- cam beninsefpatedrde appleqm'ya@e hydrogen atom(s)
R eiRiETaeq BEBRISERR Sl MR R R HRY -(CHo-NH-

(@HYt(OH)-st ep of the 10 present invention may be

carried out in a variety of solvents or solvent

systens, said reaction step may al so be carried out

in a Unddy @ch@?wi%@%o‘fé’dl,t.v@‘l'?ér?n?ﬂiﬂfﬁﬁﬁstit@éné%‘u}‘;ﬁ% X and R®,
systens. Where the processes for e preparation of
thecfolowingungimbating ol threyindane Ehd tetralimvrespeciivedy , weill tesapplied.
to m xture of stereoisoners, these isonmers may, be

separ ated by o;onventi onal techni queg as vy
prepar at i Ve rmt agraphy,. Th TN |
prepared in ' er?\j/ r indi rs
5 s 6
4 3 and S 4

As used herein, unless otherwise noted, the term “aprotic solvent” shall
mean any solvent that does not yield a proton. Suitable examples include, but
are not limited to DMF, dioxane, THF, acetonitrile, pyridine, dichloroethane,
dichloromethane, MTBE, toluene, and the like.

As used herein, unless otherwise noted, the term “nitrogen protecting
group” shall mean a group which may be attached to a nitrogen atom to protect
-40-
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may be prepared either by enantiospecific synthesis or
by resolution. The conpounds may;-for exanpl e,

whesosregBved i nto-their-conponent enanti onmers ROI/D§2005/013870

standard techni ques, such as the formati on of

di astereoneric pairs by salt formation with an
optically active acid, followed by fractional
crystallization and regeneration of the free base.

S4id nitvogen attsm fieyn pbdivigztingda @ neadtion antdornieh inoay bé readily

Carmave OIS Lo dshio: SoMteblcrIrods) B osetimarums iplude,
BH’B‘ér'e' ﬁc‘idﬂdrmlﬁid ﬁiéh?ﬁb#%‘té’s Pfdgs SPBPmafR 0@ j@R wherein R

resol ved using a chiral unn Dur i ng anyo
jsrfoc exampld metbyle@mybttﬁbutylpbemm phenytethds Qb‘fz“ﬂﬁ'b—CHz- and

. [ ' d/ qt, .
e pnuts "Pas o tiE iR 6O R 1Bl ¥ is dnreamele
ﬁf@[hygf ph&8y! "Pfﬂﬁ@#tlrﬁéthgp REAtAE fike TRLSUIORY| BErivERINES\ @%u ps of
nmeans’ of conventional protecting groups, such

thﬁ)f@émdla‘eSQaéﬁf wherinRe s forexammie telyt, @h@nglatnfworomethyl

?40.c BhewV i ol & A G LV o pendthe, and

- Ak, cCOthardigabie nlt}apén prét%cm@ P8igsLi®@y e found in texts such

PCT/ US2005/ 013870 W & Sons, 1991. The protecting
g8 dupis GrepnBe Pt/ uk§, Protective {sronps ir (Nganigspynthesis, John

hods known fromthe art. Wth reference
o@ﬁ%ﬁr{% %?t‘ the term"independently"” nmeans that 5
when nore than one of such substituents is possible,

such substltuents be the sanme o ffe t f
each ésrésed Rgrsi, &%qtbawe@%ﬁb tﬁg,?érgmjb%%r %M'r@?ﬁrg'd
B RLER syAt P O et M IO poron

mﬂtha)canboxghcsadnd ttd poetetksaidwacbquytit excicbfrgmf participating i a
t wo . subst ent s, |nde ndentl | ected. from t.he
iracspicand whik ey b8 TeBRl ahp)ed foISHLG AR, Suitable

ESF&J’@/II& gc%mmb grBasd fcAle/ bt a?@ﬁﬁﬁhmﬁé@% alkyl, Cs.
preferably who has been the o

roysiaaley e phelCacalivt, ond thetie noer Siablasearboxylic acid

PUARGORS GO i B Pab T (AR i aR T P reBRb¥ P.o.m. wts,
Phefcthes Broops i @eddnit IS¥ntieddis i Johnt WelepigoBogs,crdo10r

In the process for the preparation of the compounds of formula (1),
application of the present invention to a mixture of enantiomers of the compound
of formula (L), substantially free of the S enantiomer, will result in the production
of a mixture of enantiomers of formula (1), substantially free of the S enantiomer.
Similarly, in the process for the preparation of the compounds of formula (1),
application of the present invention to a mixture of enantiomers of formula (L),
substantially free of the R enantiomer, will result in the production of a mixture of
enantiomers of formula (1), substantially free of the R enantiomer. Preferably, the
enantiomeric excess of the desired enantiomer of formula (1) is at least about 90%

ee, more preferably, at least about 96% ee, most preferably, about 99% ee.
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medi ci nal response in a tissue system aninmal or hunman
that is being sought by a 20 researcher, veterinarian,

woreasaed73tdoct or or ot her clinician, which inclecBES2005/013870

all eviation of the synptons of the di sease or disorder
being treated. As used herein, the term "conposition”
is intended to enconpass a product conprising the
specified ingredients in the specified amunts, as

vel | Ts_»aorayldgr@/m@@@@plswﬂasnnpu@ma%ne af thecqugntitative

eRBleeSfna e RN 2R 381 haameRuy BT bRt dtis
upddrstood theat wiesthér bt tean “apeutt icused éXpltd'tg/ &c:h@tnresery
and _Exanpl es are as follows: 30 Ac Acety

geajityiggn h aeein & mesokio slerdiodheaciyal diven ‘o@Je and it is also

%&Wé% %Q%%ﬂo%ﬁﬁ%gsfuoe tg{]]gcﬁré VaIB&;lhgt would reasonably

Beaiﬂemem“mm tha G¥chinary skIIBA the B, fmpudipy Iapphy)timatinas due
= Dineth cetam de = hyI rmam d

Eswﬁ@exmrme% ?ag W@&@Qﬁé’r%ént—cﬁé}“g% ﬁgu%\‘?éw ue.

Excess Et3N or TEA = Triethylam ne Et OAc = Et hyl

acetate EtOH = Ethanol FTIR = Fourier Transform

| nf r a QreadskifRedCin=thie ayih wilt exegnizelthglwbe@in ameactioaptep of the

I PrOAc.= | sopropyl ace Ei sher (% wat er
RECARI AetoN AVADE STt GHi 1 AR ClP OGRS Of Solvent systems,
said reaction step may also be carried out in a mixture of the suitable solvents

or solvent systems.

Where the processes for the preparation of the compounds according {o
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may;, for example, be resolved into-their-component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using a chiral HPLC column.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and’

T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John
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LDA = Lithium Diisopropylamde LHVDS = Lithium
bis(trinmethylsilyl)amde MOH = Methanol np = Melting

WO00at103V8y = Mass Spectroscopy MIBE Met hyl -t - bRET1US2005/013870

ether MIr = 2,3, 6-trinmethyl -4-nethoxy-phenyl -sul f onyl

NMR = Nucl ear Magnetic Resonance Pd(PPh3)4 = Pall adi um
(0) Tetrakis(triphenyl phosphine) TFA =

Trifluoroacetic Acid THE = Tetrahydrofuran In an

SMilgyod s, 4891 hd hﬁrm'@teqtmgrgreupso B8y beremevedapswenvenient

ShyradeSade hsin Heefa kot A e T 0 "R Sho o

taken together are cyclobutyl or cyclopentyl; (d) R3
is H (e) RAis H -44 WD 2005/ 105737
PCT/ USporsfenensedo ssibstituents, ithe termejindaperdentlyr means that

GBI g gt P, ) ol o0 sl ynggney v
itise EAméadridifferchafromeedctkgthepr hal ot hi omet hoxy (i . e

-S-(halonethyl)); (1) R6 is t-butyl, isopropyl,
trifldoronmethyl, trifluoronethoxy,

L1 R HRRRE NG okl iRl S5l RS TR S o
MtemaMLMtlgrbup Yy Rve ene oﬁmmpmﬂvﬁtlmtﬁylpreferably from one
& SRS RS ER R, orerEetef b R Serg By hsdtuerss

Rfdddreengy sbfé%tédW%Qh@rllsf 8f §L%é.tﬁ'uer{t§) the (R)
entantioner at the C-2 position on the indane or

tetralin; (r) where RI5is C1_7 alkyl, [di(C 1-2

B RGh el SRS hereiy. roars e, apigegl preferably a

%{ﬁﬁialli Qﬁdét préferably 8auram vihd Bas F8er the object of treatment,
trifl uoromethylthl o or trifluoronethoxy; or (t) any

obaevatien enewperimentabove. | n anot her embodi ment of the
present invention, the conpound of formula (1)
selected fromthe group consisting of

2-{ 6- [Thelehy I'therdpeutibally effective amount” as used herein, means that
trifl uoronmet hoxyphenyl)ureido]-3-ne hoxt\(] 5,6,7, 8- t
AWK 2hAEHE @ibpeund of pharmaceutical agent that elicits'the blologlcal or

medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

Ac = | Acetyl (i.e. —C(O)-CH5)
ACN or MeCN = Acetonitrile
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yl sul fanyl } - 2- net hyl pr opi oni ¢ aci d;
2-{6-[1-Ethyl-3-(4-

wao eoosliessspret hoxyphenyl ) ur ei do] - 3-f 1 uor o- 5, 6, 7PGF/USL00H 13870
ydr onapht hal en- 2- yl sul fanyl }-2-m et hyl propionic
acid; 2-{6-[1-Ethyl-3-(4 -tr-ifluor-onmethoxyphenyl
)ureido]-3-chlor-o0-5,6,7, 8-tetrahydronaphthal en-2- 20
yl sul fanyl}-2- net hyl prapi oni ¢ _aci d;

2- {@N[op Et hyI 3-(4- = | CHy=CHCH,-O- C(O)
trifdtpr Onl:'LllUAyp|
drcr%gﬁt hal en-2-
2- {{Clr Ethyl - 3-T

triffluoromet hoxyph

Ir el 5.6,7,8-tetrah
y dr| d&EA haDtEA 2- yl igbprapylethyisinineopi oni ¢ aci d;
2 {R 1 —t 2B

tr il Py g;r;i“hoxyphe;;l ) hmgVaceiamide or omet hoxy- 5, 6,

7, 9-DMF Di
t etlr ahydr onapht haljen- 2- sihll I?xerlr}]e\}wwoimaml (\e” pr opi oni ¢
aci d3MSC{ 6-[ 1- Et hyl - 8- (tlDlmethyl sulfoxide

hyc anvl \ ¥ ol nlr\'l I~ 7 Q t atr ahvdr onanht hnl ep-2-\/

| syl %gé{,]j( -2- et Hyl pr SK)F@fq?@tQ]qg]tloherlc EXcess
2- -
% %]N@rﬁdﬁmopne Ve T Isfém anyﬁbom 5,6, 7,8

b

OO J,U I,U

;k}?mo@eﬁﬁ%l pr opi oni c ;ii

Dich 0ﬁomethan‘}awI

-

7))
ek

BEII Sk

> '}|— d
-]

—_

c
—

t et|r onapht hallen- 2- 2- net hyl propi oni c
aci|Et@it 2- { 6-[ | - Bt hyl - 3 3}yl acetate

( 4-prifldvoronmethoxXyphenyl)ureido}-A4-trifluoronmethyl-5;
6, 7. FOH =" Ethanol

tet[T =Z- ) A= T SAVA WY S
acild PE5 > 2008 15574 OBET] VIR DTIAIOE 1
anqtHiRLCenbodi nent| of t hédigh Psessure hicid Chmm@tegraphy

co ound-of formilla (|) nrnup

HE OO oT

coréFE@Aﬁg of 2-{§- [f E{ fsarrapyl acetate

tri TK[L-,IOY OMEt TOXYPHETY ) U rpﬁéth

hallen- 2-yl sul fanyl|}-2- fet’hyl propi'onlic acl .

2-{|@-AR- (4-trifl ugroeet hoithipheAldminoei dgdride 6, 7,8 5
pDro

tet_r_a_h_yd.r_g_n_a_p_h_t_h_a len-2- Vi sulf t h\J/I p
i onildci d; 2-{2-[[1- Et hy |th3mmD"80propylamIde

triff Ielnuxyplen R F=2=m

et hy Lf pP?p I oni c_dci % ? L?Efﬁm bféﬁﬂfheﬂq;)fé@\jbhﬁdé’

[ 1-|BN6OH 3- (4-tri fll uer ompldtithnstl f anyl phenyl ) ur ei do] i nd

an-5-_y_|§_u_|_f_arn\d 1-2- nethyl pr'npi npi c acid; and

2- WEPRy - 2- { 2- [1- Ar opy! - @A%Vfdﬂg Point

t r iffihgor omet roxy piiemygt )y '- sutfanytFprop
oni CM§CI d. 10 In gn enbo (I:},Féslébbt\’bék‘f\%éﬁep%resent

i nMeyiTBen ¢ is O. In_anou\)mhw tewmgcbtn@;nt of the

pr esent inventionlin is and X is bhound at the

’
r

5-pddition. In = 2,3,6-trimethyl-4-methoxy-phenyl-sulfonyl
NMR = Nuclear Magnetic Resonance
Pd(PPhs3)4 = Palladium (0) Tetrakis(triphenylphosphine)
TFA = | Trifluoroacetic Acid
THF = | Tetrahydrofuran

In an embodiment of the present invention, in the compound of formula
(1), (@) one of Rq and Ry is methyl or ethyl; (b) each of Ry and R; is methyl; (c)
R+ and R; taken together are cyclobutyl or cyclopentyl; (d) Rz is H; (e) Ry is H
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yet anot her enbodi ment of the present invention nis 2
and X is bound at the 6- or 7-position, preferably at

W b@s8e385i ti on. 15 I n an enbodi nent of the prEGENS2005/013870

invention, wherein nis "I and R3 is hydrogen or is
ot her than hydrogen and is bound at the 4-, 6- or 7-
position, then the -X-C(R1IR2)-C(O-Q group i s bound
t the 5-position. In another enbodi nent of the

S’F@Qeﬁlm K9 kRe isoh, onfPreeliiyh (F) Reislethykl (BRI is Hyd)agiert; (i) n is

Z ()t ALOREor i %ﬁojﬁﬁ%fﬁqﬁi&)%'&m%yp el ot
inaldibiontbihoxy (ie SSihaloficRyl)) 1) R% |§trbgg3 W§6{§ro9§ll tt:*fﬁjoromethyl,
Erl"f sent invention, wherein nis

rapgthyen tifhierothiosaeihexu(i.e. hesélebsdliIWﬁmetth@w e

et SR Moo i PRI e ID R s Ol RR

melopropyhnethyl, |wpfoB§3I Iﬁ)b@twahetﬁxﬁéthbwﬁrﬁmge@r @@@hglémmo (p)
he ﬁ tion, then the -X-C(RLR2) g
@? ?%afﬂlsm%r alithe G2 POsision orvihe indapg osielsalindal ther(R)

bh?arﬁi'bﬁ?é?rrgt t Q‘(??tdo%filog ddr?‘thg:ﬂa RE o'?'&gtgﬁfr)\gi@ whé’?'g?ﬁ; id'Cy7

Pg2 I's a car i'c acl F Ot BCF
ahkybldi(Gac ajktylkcammo]i(msallkyleaé |(ﬁ:11313kkoayacyl )(C¢balkylege), C4.

iy is st b Ul Sl sk 4o

Wmaméﬁwyd@nté ebRYi % vegen, Cl_8al kyl,
C3 8£ycl oal Ryl g)? g? l; arﬁ‘ét{g)ril(gt ﬁ\l?e y Pg3 and Pg4 are

-46 WO 2005/ 105737 PCT/ U82005/ 013870 taken toget her

&' I Pl BB RL e tnaYeRlidh. e B0 aegmoiue
ftirm‘uﬂa ablsglertSd from ﬁe@ﬁbﬁfc@ﬁsshﬁ@%‘TQC{!BC[HLEth‘?/r- 3-

het eroaromatic ri ng nol ety contal ni ng | east one

mfh%@@ﬁth%@heawwr@mman@ethpmﬁ fidleB-tatralnytironaphthalen-2-
TR ol BRSSP Eaclo2 67} Ry gor, o ©f e
trtihjmwylbtrmxypbedylpuretd@q:(%ﬂlg)rgrfi?ﬂﬁ 8-tatratyRonashtiarh-2f
entjon Q.is sel ected fromthe group
MSRERRT el oRY, Riflc 2 EINME-CE bal Kosy.

- R IRBE A e 6 R e R onapiain: 2
yjlf:‘outfareyl} -2-methylpropionic acid; 2-{6-[1-Ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid; 2-{6-[1-Ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-tetrahydronaphthalen-2-
yisulfanyl}-2-methylpropionic acid; 2-{6-[1-Ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; 2-{6-[1-Ethyl-3-(4-
hydroxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-2-
methylpropionic acid; 2-{6-[(4-Aminophenyl)-1-ethyl-ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid and 2-{6-[1-Ethyl-3-
(4-trifluoromethoxyphenyl)ureido]-4-iriflucromethyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.
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present invention Qis selected fromthe group
consi sting of hydroxy, nethoxy, ethoxy, ispropyl oxy,

wo2atigd7exy, t-butoxy, am no, methyl am no and PCT/US2005/013870

di met hyl ami no. I n yet another enbodi nent of the
present invention Qis Cl1 6al koxy, wherein the
Cl_6al koxy is not substituted with am no. In yet

anot her 15 enbodi ment of the present invention, Qis
sel ectrednéthemetribodimenpofcthegiresémigneéntiaretheccompetrtbafy

Bittude ) bgiEtis famEbe b so0F Sting b e EPVF &
(ﬁfho@orﬁ%thdi%phéh% uTeNdrB“G 7@te%h@é?onéﬂh@r’iéﬂéﬁ 2QyIsEﬂ,fanyl} 2-

as herein defined

mei’p!ipmmomﬁ arca.d” Iﬁa{Ga[3( @)tréluerqmem@wmenyi)wewebﬁﬁ é8-

AR Aoy Bl R B PapeR IR et Rty o

7 §
Eﬁg/df%gggg( Eggﬁopm@md]md& ulianylFéZ -Védh w5$.a(a@ aold; 2-{2

%Eth%(%triﬂupxgmgtf&lwIfamglphenyl)ureldo]mdan -5-ylsu
methylpropionic acid; and 2-Methyl-2-{2-[1-propyl-3-(4-

fanyl}-2-
trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}propionic acid.

In an embodiment of the present invention c is 0. In another
embodiment of the present invention nis 1 and X is bound at the 5-position. In
yet another embodiment of the present invention n is 2 and X is bound at the 6-
or 7-position, preferably at the 6-position.

In an embodiment of the present invention, wherein nis1 and Rs is
hydrogen or is other than hydrogen and is bound at the 4-, 6- or 7- position,
then the —X-C(R1Rz2)-C(O)-Q group is bound at the 5-position. In another
embodiment of the present invention, wherein n is 1 and Rz is hydrogen or is
other than hydrogen and is bound at the 4-, 6- or 7- position, then the —X-
C(R4R2)-C(0O)-OH group is bound at the 5-position.

In an embodiment of the present invention, wherein nis 1 and Rs is
other than hydrogen and is bound at the 5-position, then the —X-C(R4Rz)-C(O)-
Q group is bound at the 6-position. In another embodiment of the present
invention, wherein n is 1 and R; is other than hydrogen and is bound at the 5-
position, then the —X-C(R1Rz)-C(O)-OH group is bound at the 6-position.

In an embodiment of the present invention Q is OPg? or N(Pg®Pg?),
wherein Pg? is a carboxylic acid protecting group as readily understood by one
skilled in the art, including, but not limited to, C4.7alkyl, Cs.;cycloalkyl, phenyl,
phenylC1.alkyl, and the like; and Pg® and Pg* are each independently selected
from hydrogen, Cy.salkyl, Cs.scycloalkyl or aryl; alternatively Pg® and Pg* are
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(VM) Pgi C®SNnR4 R3(VII) Pyy 4RA N nR+R3
R32 (VII1) (IX) -48 WD 2005/ 105737

wWE@DsWB2605/ 013870 OHS N Pgl Q1 ~ ~ " R4  \WERUR085/013870

(X) (MII1) R (X)) 0 RRWR Pgl QSNR4I R3 (XI) R
OY+R QS NH n R4

taken together with the nitrogen atom to which they are bound to form Cs.
1oheteroaryl or Cz.1onon-aromatic heterocyclic, preferably a 5- or 6-membered
heterocyclic or heteroaromatic ring moiety containing at least one nitrogen
atom and optionalfy between 1 and 2 additional heteroatoms. In another
embodiment of the present invention Q is OPg?, wherein Pg? is a carboxylic

acid protecting group.

In an embodiment of the present invention Q is selected from the group
consisting of hydroxy, unsubstituted C4.galkoxy, amino, unsubstituted Ci.
salkylamino and di(unsubstitutedC14alkyl)amino. In another embodiment of the
present invention Q is selected from the group consisting of hydroxy, methoxy,
ethoxy, ispropyloxy, n-butyloxy, t-butoxy, amino, methylamino and
dimethylamino. In yet another embodiment of the present invention Q is C1.
salkoxy, wherein the Cqsalkoxy is not substituted with amino. In yet another
embodiment of the present invention, Q is selected from the group consisting of
methoxy, ethoxy and t-butoxy.

The present invention is directed to a process for the preparation of

compounds of formula (L)

o) R,
> /\, \)\:\4
Q X—j— NH
L/ A n \R4
Rs (L)

wherein Q, X, R1, Ry, Rs, n and Ry are as herein defined. The
compounds of formula (L) are useful as intermediates in the preparation of
compounds of formula (1).

Compounds of formula (L) may be prepared according to the process
outlined in Scheme 1.
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R3 (L) Scheme 1 Accordingly, a suitably substituted
conpound of formula (I11l1), a known 5 conpound or

W@ o09p0esTa7 prepared by known nethods, is react ePlCT/182005/013870
exanpl e, protected) according to known nethods, to
yield the correspondi ng conpound of formula (I1V),
wherein Pgl is a nitrogen protecting group which is
inert to ClSG8H, such as, Alloc (CH2=CHCH2-O-C(O-),

acetyl Q) -), (Cl-4alkyl)- C(O-,~2axd the |ikdg,
For ex &\ C ound of forpgula (il!)

with -49 W /18@%@7 PCT/ US2005/ 013 4 W‘g
sel ect edNgT ot 8Tt ng reagent such as Al n

(CH2=@ -0C(O- A), Aloc20 Rs

(CH2=C -@f§O - O (O O CH2CH=CH2) , Acd (IV)
(CH3-C(O-Cl'), Ac20 (CH3-C(O-OC(O-CH3), and the

i ke. Wherein the conpound of formula (Il11)/is
reacte vvitg a All 20 the cofresponding
prot ect¥ag py Preferably, Pgl is
seIected\}romA’II opLaceKyl . The conpoynd of formula
(1Vv) is Mact ed wi /%2 sul tabl e Bubstit f ed compound
of formula (V), vRerein R4a is R4 ot hey/ than hydrogen
and wherein J is Br, (@) or I, a knoynh conpound or
conpound prepared by known nethods, /n 10 the presence
of a base such as NaH, n-~putyl lithfum LDA, LHVDS, ,
and the Ilike, in a polar \gprotic ol vent such as THE,
di oxane, MIBE, and the |ik to ield the

correspondi ng conpound of fagrnmul/a (VI). _The conpound

of formula (VI) is then oW t h (;IP§GBH,
optionally in a pdlléy m Mhich is inert
to Cl SBH, such as DCM ac itri‘ifg, DVF, to
yield the 15 correspondi ng conpound of roula (VII).

Al ternatively, the corrpoBtad of formula (IV) is reacted
with ClSGBH, optionally in a(\ﬂl& ar organi c sol vent
which is inert to Cl SG3H, spch as DCM  DCE,
acetonitrile, DMF, to yield]the correspondi ng conpound

of formula (VII) wherein i s hydrogen. 20

P

o 9 Z
"/N I_S

+

R4 ( n \
V Rs ,

(VIIN) (1X)
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The conpound of fornula (VIl1) is reacted with a

reduci ng agent capable of reducing the chl orosul fonyl
w@e@apoos7 t he conpound of formula (VII1), such BST/UR2905/013870
and the like, in the presence of an acid such as HC,
H2SO4, and the like, in an aprotic solvent such as
acetonitrile, THE, dioxane, and the like; or with Zn
in 25 the presence of (CH3)2SiCl2 and DMA, in an
aprotic\organi c solvent such as THF, dioxane,
acetonit\ile, 1,2-dichloroethane, and the lilke; to
yield a i xture of the correspondi ng conpoynd of
formula (XI11) and the correspondi ng conpound of
formula (1X). Alternatively, wherein the cogpound of
formula (MI'\) Pgi is tosyl or yrr, 30 the onpound of 7]
is reacted with 3 reduci Yo @ﬁge
he chl orosul f onyl] HSotpren t apoynd

, such as LiAlH4, an , i ™\ _an
which is inert |to the//t g agenR4

5¥37 PCT/ US2005/ (13870R3such as THF,

di oxane, the like, at a tenperature i hre range
of fronlabo ropmtenperature¢ to about
“preferably at abo reflux, to yield the
i ng' conpound of fonmula (VIII). 5 The
formula (VII1), isoNated or in a m
compound of formula {IX) is react wi i aRsuitany
substituted conpound f or mul re|n Wij.s Br,
ad or I, a known conp ‘8 pa Red
known net@ods, Ra the prese#ce of an orgqnlc base
which is iRer t@ t he_ conpound o% formula (X), such
as TEA, Dl PEA r1 g ndx-amy t he Bke or 10 in the
presence @f an HUTEa o—wN ch is inert to the
compound of formula X /ch aéthF[IB Na2CQB,
K2C03, Cs2CO3, and_the Ilk- “in a pol ar aprotic
sol vent such as THR3 dloxane DMF, acetonitrile, and
the like, to yield the ><ﬁtfrrespondlng conmpound of
formula (XI). AlternatlQ t he conpound of fornula
(I'X), isolated or in a mxture with 15 the conpound
of fornmula (VIIl) is reacted with a reduci ng agent
which is capable of reduciing the disulfide on the
compound of forrmula (VII1),| such as LiAlH4, LiBH4,

NaBH4, and t ik in anyorgani ¢ solvent which is
inert to the R
1 AN
ST N
/R,
Rs
(L)
Scheme 1

Accordingly, a suitably substituted compound of formula (IIf), a known
compound or compound prepared by known methods, is reacted (for example,
protected) according to known methods, to yield the corresponding compound
of formula (IV), wherein Pgjs is a nitrogen protecting group which is inert to
CISOsH, such as, Alloc (CH;=CHCH,-0-C(0)-), acetyl (CH3-C(0)-), (Ciaalkyl)-
C(O)-, and the like. For example, the compound of formula (111} is reacted with
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reduci ng agent, such as THF, dioxane, and the |ike, at
a tenperature in the range of from about room

W@ eooprosIsure to about reflux, preferably at abptl/Usmos013870

20 tenperature, to yield the corresponding conpound of
formula (VMI11), which is preferably not isolated. The
conpound of formula (MI1) is then reacted with a

' ' d of f I , wherein
LRl sQFChEH rrolegiing Gamoer b asAIc-Cb{MF@HIGH, O-C(O)-

A R R R 0 G ORGSR AeCl a0
(Y0 (SlraHCE3)-TENORGHB), Rinél, the)ikied iWRere theé B6mbblifd t%"f formula

L the presence an i norgani c _base which is "iner

() i iealsrbutng @Iocrgk AHAIOC0, therairegpordingawotecting group
| ] | ar

o ot - Sor vaer B Aot stREedfiopl Moo il &

acetonitrile, and the like, to yield the correspondi ng

I Xl). 30 Th ound of fornul a
(a0 T88 Bl iy ¢ fosesared b syictbiuios
oL GEr ot OO SRR R 5 % AR ol My Gunprein o
BB Kds@ ldasdomeebmpotmnd be coinpeuns prffa2ads/ RSB fethods, in

SRR P 1 e A T S g e

FkeGie pildrsaprBiosevehy Sudl 88 THH, idXHR) im@z,néﬁc?g{éﬁke, to
Jo Wley & Sons, 1991, to yield the correspondi ng
we%@&wr@smaﬁm| @npgundoidenmalm@s).oThe @Dmpr?mn(dLof formula

; I ' : nep ccording to the L
(PR RS, BRI R 5 G oot i
ioertity GI8@HRéack aBHCMNDAR)adetdMigtile, BMF, to yield the
corresponding compound of formula (VII).

Alternatively, the compound of formula (IV) is reacted with CISO3H,
optionally in a polar organic solvent which is inert to CISO3zH, such as DCM,
DCE, acetonitrile, DMF, to yield the corresponding compound of formula (VII)
wherein Ry is hydrogen.

The compound of formula (VII) is reacted with a reducing agent capable
of reducing the chlorosulfony! group on the compound of formula (VII), such as
Zn, and the like, in the presence of an acid such as HCI, H2SOy4, and the like, in
an aprotic solvent such as acetonitrile, THF, dioxane, and the like: or with Zn in
the presence of (CH3),SiCl, and DMA, in an aprotic organic solvent such as
THF, dioxane, acetonitrile, 1,2-dichloroethane, and the like; to yield a mixture of
the corresponding compound of formula (VII1) and the corresponding
compound of formula (IX).

Alternatively, wherein the compound of formula (VII) Pgy is tosyl or MTr,
the compound of formula (VII) is reacted with a reducing agent capable of
reducing the chlorosulfonyl group on the compound of formula (VI), such as

LiAlH4, and the like, in an organic solvent which is inert to the reducing agent,
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(M) Pg, COXR2S-- Nn R4 R3 (MI1) Pg, Pg;NS HS-+ N
+ RARAN32 RI(MII) (IX) -52 W 2005/105737

wEANsWB2005/ 013870 (i.m ~_s> HS R3 2 n R4 R3 ¥XI/U$2005/013870

(MI1l) OOy~---~RR HSNHQI1 R/ \ R \ R4/ WQI
NHR3 nRg (X) R3 (X111) (L) Schene 2 Accordingly, a
sui tably substituted conpound of forrmula (I11), a

known _conpound or conpound prepared by known net hods,
sych agchtdft Jipvanesansidhe likesapa termperatyresindbe dange pbfrom about

t [ th di ! f
FASHIF R P 1 Al e SSE RSB RS Vi B
gorgspoding comporpdtofform@a@Bl, such as, Alloc
(CH2=CHCH2- O C(O)-), acetyl (CH3-C(O-), (Cl_4alkyl)-
C(O-, and the like. For exanple, the conpound of

For mure(ddpoditt SEBFhER Wihif! isolated or in a mixture with the

compound of formula (IX) is reacted with a suitably substituted compound of
formula (X), wherein W is Br, Cl or |, a known compound or compound
prepared by known methods, in the presence of an organic base which is inert
to the compound of formula (X), such as TEA, DIPEA, pyridine, and the like or
in the presence of an inorganic base which is inert to the compound of formula
(X), such as NaHCO3, Na,CO3, K,CO3, Cs,CO3, and the like, in a polar aprotic
solvent such as THF, dioxane, DMF, acetonitrile, and the like, to yield the
corresponding compound of formula (XI).

Alternatively, the compound of formula (1X), isolated or in a mixture with
the compound of formula (V1ll) is reacted with a reducing agent which is
capable of reducing the disulfide on the compound of formula (VIil), such as
LiAlH4, LiBH4, NaBH,, and the like, in an organic solvent which is inert to the
reducing agent, such as THF, dioxane, and the like, at a temperature in the
range of from about room temperature to about reflux, preferably at about room
temperature, to yield the corresponding compound of formula (VIII), which is
preferably not isolated. The compound of formula (VIII) is then reacted with a
suitably substituted compound of formula (X), wherein W is Br, Cl or |, a known
compound or compound prepared by known methods, in the presence of an
organic base which is inert to the compound of formula (X), such as TEA,
DIPEA, pyridine, and the like or in the presence of an inorganic base which is
inert to the compound of formula (X), such as NaHCO3;, Na,CO3, K,COs,
Cs2CO03, and the like, in a polar aprotic solvent such as THF, dioxane, DMF,

acetonitrile, and the like, to yield the corresponding compound of formula (XI).

The compound of formula (XI) is reacted to yield the corresponding
compound of formula (L). For example, the compound of formula (XI) is de-

protected according to known methods, such as those described in Protective
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a suitably selected protecting reagent such as
Alloc-Cl (CH2=CHCH2-O-C(O 10 Cl), Alloc20
W@ aRacHeH2- OC( O) - O C( O O CH2CH=CH2) , AcdC PCT/US2005/013870
(CH3-C(O-Cl), Ac20 (CH3-C(O-OC(O-CH3), and the
i ke. Wherein the conpound of formula (Il1) is
reacted with a Alloc-C, or Alloc20 the correspondlng

rotecting grou P%i is Alloc. Preferably,
Crapsiia Ortiaia Ghemisti eacéfyw MeOIR Flgnpd rgswm 1973 and
T, 'E’,'}e%n(é '. I\?I,le\ﬂfd? brdt . bl & i%twéﬁﬁ%%% John

conpound

8g8ons nk99/1hem giefd the C&Beéﬁﬁnaﬂﬁﬁédrﬁ%aﬁfd of formula (L).
'PCT/ US2005/ 013870 i s Br, d, or I, a known conpound or
conmpound prepared by knomn nmet hods, in the presence

of a hﬁh& - [ :
and t?@ﬁﬁPﬁﬁggoﬂ?ra I'r %)élt |H(§ ﬁggﬁmenlj Rﬂ? % §Cﬁq'1_ng fo
tde pracess dfithRied amSchdmaelz ke, to yield the
corresponding compound of formula (V). The corrpoungg

1

corr’gspondi ng conpound of .
Al terRatively, the conpound of formuRa (I IS reacted
wi th C SCBH]II) optionally in a polar organi dV$ol vent
which is inert to Cl SO3H, such as DCM so DCE
acetonitrile, DV, tQ y|eld therorrespond

of for,gul a V(VI ) R4 1 s/ i%7dr ogen.

of for
capabl e g redUC| e |ord§ylfonyl
conpoun& f forng%? (VI1), "such 48 15
like, in the pres®nce VF an acid such
and the like, in an a 3t|c sol vent
acetonitrile, THF, dioxane, and the/like; or with Zn
in the presence of (CH3)\NSI Cl2 and DVA, in an aprotic
organi ¢ sol vent such as F, di oXane, acetonitrile,
2-di chl oroethane, and th& like/ to yield a m xture

of the correspondi ng conpguy f fornupa (Vi) and
_the correspondi ng %&_ NOT rmul/a tIX)
Alternatively, wh 2 f fornula (Vi)
Pgj is tosyl or Mrr, cFpoutq,, of ernuIa (M1) is
reacted with a reducing 5ent capabl e of +

g agent
roup on the
n, and the

(VI
X /Pg1 Pg1\ 7 1
HS 1 N . /N “~ ]—'S
s R, R, (A
R, Rs /2
Vil (1X)
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reduci ng the chl orosul fonyl group on the conpound of
formula (VI1), such as LiAlH4, and the like, in an

wo@er@andw3sol vent which is inert to the reduci NRCHYS2W5/013870

25 such as THF, dioxane, and the like, at a

tenperature in the range of from about room

tenperature to.about reflux, preferably at about

reflux, to yield the correspondi ng conpound of

formula (VIfI). The conpound of formula (VII1),

isolated orf in a mxture with the 307conpoundg of

formula (I is de-protected ac di ng to known

nmet hods, sych as those described in Protectijve G oups

in Oganicf/Chemstry, ed. J.B##¥W MOme, Plg¢nun

Pressm 1973 ang T.W G een_and\P. G M_ Wit s, rotective -

N

5/ 10737 PG 00%/ 013870 Groups Py
Organi c nt hgsi IN—3K /| ey ons, 91¢ t O d. ./
the corre¢spo diRig C A0 URdX0f flor mul eH?XI i) N
Al ternatiyely, \the conpound & fornulja (IX)// ted R4
or in a xture with the conpdund off forfRgla (MVI1),

is reacted with a redyXiing agent whig¢h is 5 03\3 gle of
reduci ng |t he di sul fi de-on the conpou of for

(1 X), sugh as [ 7 Li BH4, NaBH4, and t ke, in
an organijc sol vent ' IS i reduci ng
agent, spuch as T di oxane, and like, at a

t enper at [ he range of om about room

t enper atjure X, preferably at about room
t enper at . [ t he correspondi ng conpound of
formula (X111); ich is~10 preferably not i sol at ed.
The conpound of fornmula {{VIRL) is th@n derprotected
accopeafng known neth such as t esc | bed in
HPS [ s in ©rgani Rihen1s ry .J

M Onhg _APheru Phessn11973mand TW & een

Wit Protective & otps—n—Organi*e SyntheS|s R4

W | §§? & Sons, 1991, to yigl d the correspondng
conpoundXigj formJIa(XIII) 15 Alternatively still,
the conpound of fornula (1X), isolated or in a mbkure

with the conpound of for ), is de-protected
gg&'e&'é as those descri bed

i n Pra¢Redingsy, @ Uiy gutﬁtmau@oﬁipﬂnr@twormam (110), B.Knbwn
McQni e, Plenun Pressm 1973 and T.W G een and

cmsoundvﬂbc@@ppued ereparediby knayunmethgds, i Egacted g\ﬁhexample
pro eéfeég) c%%?dmé%g knol %bmo%st {bey|eld the corresponding compound

of formula (1V), wherein Pgy is a nitrogen protecting group which is inert to
CISO3H, such as, Alloc (CH,=CHCH,-0-C(0)-), acetyl (CHs-C(O)-), (C1.qalkyl)-
C(O)-, and the like. For example, the compound of formula (111) is reacted with
a suitably selected protecting reagent such as Alloc-Cl (CHa=CHCH2-O-C(O)-
Cl), Alloc,0 (CH2=CHCH,-OC(0)-0-C(0)O-CH2CH=CH), AcCl (CHz-C(O)-Cl),
Ac,0 (CH3-C(0)-0-C(0)-CHs), and the like. Wherein the compound of formula
(1) is reacted with a Alloc-Cl, or Alloc;O, the corresponding protecting group
Pgs is Alloc. Preferably, Pgs is selected from Alloc or acetyl.

The compound of formula (IV) is reacted with a suitable substituted

compound of formula (V), wherein Rsa is R4 other than hydrogen and wherein J
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20 correspondi ng conpound of fornmula (XlI1). The
conpound of formula (XIl) is then reacted with a

w0 e@aad31g7 agent which is capabl e of reduci ng tPEI/US2005/013870

di sul fide on the conpound of formula (XIl), such as

Li AlH4, LiBH4, NaBH4, and the like, in an organic

sol vent which is inert to the reduci ng agent, such as

THF, dioxane, and the |like, at a tenperature in the
isaBgeClobr f, ra)lmca/hmobmpoundtcﬁrmmmuwdeprbpa%d Bpanbwn methods, in

i bidserBl e = Eo g b s R Sk s it e
I I
Eﬁ%@?ﬁﬁ?‘%@af’?&’ﬁpﬁ%ﬁﬁ%ﬁfﬂﬁﬁ “Hhotehd, BTE LEblte fhe, 1o
gzleld)thelcomewmm@oampoudd@f foratula ¢\ o dre mrapamrexdi obformula
t hod
WA e R win 18 oBbimpBtinte Brinhpelar araiic 33ent which is
Trfet tdEREBsH R chdigBCM, aBéEt B@eﬂdn'ﬁﬁleODle' tbfxﬁelaftﬁéence

of an inorganic base which is inert to
ZOUSSQQISG’IBQ prqwﬂmfﬁﬂmalaxml)conpound of forrrul a

ke, ARl O Rom BB (RTa (4t 5t Vi G Bie,

Bistionafeinanpbdlar beyardddolvBat whidks iféH Yo @lesmesuch as DCM
cor respondi ng Igi\)/{‘v{:lpound of formula (L). s Conpounds

mm@t@mm% to Rield thereprsespangding pamegend r@éiormula (ViIn

r epar ed accordlng to the process
’fﬁ?ﬁg'ﬁgg“ ’é%@c{iﬁeﬁ) N2 | NHA"- \ Pg, nCn R3

R(III) (1V) \ Pgl CCRS --NHR3 (Vila) -56 WO

2005/ ?1%7§o7mpP(§:Jr4dU§ f%?r%%l(?’\?lr)ols rcieac\:ted vslnth 39 ;redl_Lilsmr’l\éHalg_'é\'nthapable
of reducing the chlorosulfonyl group on the compound of formula (VIl), such as
Zn, and the like, in the presence of an acid such as HCI, H,SO4, and the like, in
an aprotic solvent such as acetonitrile, THF, dioxane, and the like; or with Zn in
the presence of (CHj3),SiCl, and DMA, in an aprotic organic solvent such as
THF, dioxane, acetonitrile, 1,2-dichloroethane, and the like; to yield a mixture of
the corresponding compound of formula (VIIl) and the corresponding
compound of formula (IX).

Alternatively, wherein the compound of formula (VII) Pgy is tosyl or MTr,
the compound of formula (V) is reacted with a reducing agent capable of
reducing the chlorosulfonyl group on the compound of formula (VII), such as
LiAlH4, and the like, in an organic solvent which is inert to the reducing agent,
such as THF, dioxane, and the like, at a temperature in the range of from about
room temperature to about reflux, preferably at about reflux, to yield the

corresponding compound of formula (VIII).

The compound of formuia (VII1), isolated or in a mixture with the
compound of formula (1X), is de-protected according to known methods, such
as those described in Protective Groups in Organic Chemistry, ed. J.F.W.
McOmie, Plenun Pressm 1973 and T.W. Green and P.G.M. Wuts, Protective
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‘1 0 R3 (Villa) (I1Xa) R32 Pg, HNJ SHH2N/ 1 S n
\'n\ RBR (Villa) (Xila) 32 OHSC/"-n N\HP 2

1
\ \

wWaRRNE33 X 1 1a) W(X) 0 R N H ~R P n Q BCIMBSRB5/013870
a

R3 0(Xia) =R-. R WO (X R-QR
RO QS| NH Y+ N' R3 (La) -57

Groups in Organic Synthesis, John Wiley & Sons, 1991, to yield the
corresponding compound of formula (XIII).

Alternatively, the compound of formula (1X), isolated or in a mixture with
the compound of fbrmula (VIII), is reacted with a reducing agent which is
capable of reducing the disulfide on the compound of formula (IX), such as
LiAlH,, LiBH4, NaBHa, and the like, in an organic solvent which is inert to the
reducing agent, such as THF, dioxane, and the like, at a temperature in the
range of from about room temperature to about reflux, preferably at about room
temperature, to yield the corresponding compound of formula (VIII), which is
preferably not isolated. The compound of formula (VIII) is then de-protected
according to known methods, such as those described in Protective Groups in
Organic Chemistry, ed. J.F.W. McOmie, Plenun Pressm 1973 and T.W. Green
and P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons,

1991, to yield the corresponding compound of formula (XIlI).

Alternatively still, the compound of formula (1X), isolated or in a mixture -
with the compound of formula (VIIl), is de-protected according to known ‘
methods, such as those described in Protective Groups in Organic Chemistry,
ed. J.F.W. McOmie, Plenun Pressm 1973 and T.W. Green and P.G.M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991, to vyield the

corresponding compound of formula (XIl). The compound of formula (XII) is
then reacted with a reducing agent which is capable of reducing the disulfide on
the compound of formula (XII), such as LiAlHg4, LiBH;, NaBH4, and the like, in
an organic solvent which is inert to the reducing agent, such as THF, dioxane,
and the like, at a temperature in the range of from about room temperature to
about reflux, preferably at about room temperature, to yield the corresponding
compound of formula (XIII).

The compound of formula (XIIl) reacted with a suitably substituted
compound of formula (X), wherein W is Br, Cl or |, a known compound or
compound prepared by known methods, in the presence of an organic base
which is inert to the compound of formula (X), such as TEA, DIPEA, pyridine,

and the like or in the presence of an inorganic base which is inert to the
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w@ kwp/1088hene 3 Accordingly, a suitably substipct/eEs2005/013870
conmpound of forrmula (I11), a known conpound or
conmpound prepared by known nethods, is reacted (for
exanple, 5 prot ected) according to known net hods, to

BB By PP ”%hgﬁgﬁ‘@%@@ BT ok dhiaa, and te

|g4§:tir§/ ?tpélarcap‘ﬁ@ﬁg@soﬁ/ ﬁhs yI e é%%e th t%&ﬁ%mé and the

likgy teyigiehthe cqrr@emmcmnpoum@oﬁmrmwa (L) is reacted
with a suitably selected protecting reagent such as
Alloc-Cl (CH2=CHCH2-O-C(O 1 0 Cl), Alloc20
(CHZZ(CbﬁdauﬁHé@)‘fMQ Whigrehir
(CH3-C(O) -l ),  Ac20 70 - 85@3mc%?" hydrogen may
¢|'FQEBat'\Whé b@.mepar@dcaﬁqmmg tothd prangisa outlinied ini Scheme 3.
reacted with a Alloc-C, or Alloc2Q,
Pgl is Alloc. Prefegd
sel ectled fr 19y acetyl—1L6 Thel conp
reacted with Cl SO3H, | &a
Bl vent which is inert # O3
as DM DCE, acetonitrile, DM, to ﬁﬁeldthe
cor r espondi () compound of formula (Vila) ({Ve. the
correspondi ng conpound of formula (VIL) wherein R4 is
hydrogen.). 20 The conp BIVI 1a) is
react ed MAELLa.Kﬁﬂys ﬁ of reducing the
chl orosul fonyl group onéy ound of formula (VIIa)
such as Zn, and the |ik "presence of an acid
such as HOl, H2SO4, anBs the\”*h in an aprotic
sol vent such as acetonltrlle F, di oxane, and the
like; or with Zn in the prgsence of (CH3)2SiCl2 and
DMA, in an aprotic organic dol vent
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inert to the conmpound of formula (X), such as TEA,

DI PEA, pyridine, -59 WO 2005/105737 PCT/ US2005/013870
and the like or in the presence of an inorganic base
which is inert to the conpound of formula (X),

NaHCO3, Na2C(O3, K2C03, Cs2 , and e like, in a

pol ar aprotic solvent such”as THF, di DV,
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kydrogen). The co
r act to yleld
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t hose des di X

Chem strg ed. J"F. W, ie, Pl enun Pressm
TW Ge and P. G MOWIts, 10 Protective ups in
Organi ¢ Synt hegj§, John Wley & Sons, 1991, to yI(ELSj
the correspondi ng conpound of fornula (La).

Alternatively still, the coshmye® of fornula (I Xa),
i sol ated of ure with the conpound of formula

(VI114 °°fd§"9&|3é %?@%&Y sHbsiHtutadasargrewn ﬂbimmumsﬂﬂb@l;nown
S0 SR eSRBSAET BB LA oo Wi g expoe

o] tadaqeondingrie dmosmdmeti@dd, tovWietd theRtartaxtionding compound
nI hesj s, John Wley & Sons, 1991,

BRIy fr s By s R v e BB aRinG Brown wivah St o

IS t I
G0 e AR08, SOHULOIIO, o AL D)) ot

Ci@)-agnd the liken Fereexaraplenthencempedod ioffprergsa (11 is eacted with
the disulfid t
& ARG sBloche B0t iR bl s Mot CresiCHnd-c(0)-
CheAllodse, (ch:ﬂHcalam(@) ECUE)D- O/P‘IHGHE(DFIZ) W%fdl (EE I&®)-c,
%%? such as THF, di oxane, and
\& ¢QWS§%§ QnCEONCHneand it liks. W@fﬁ@ﬁbathnmmund of formula
t bout

(1pfTB geaceat vk A0BLICI, bEAISED, BhE LERBRbInha Bl oup
Por imAllmc( Rrefarpblyi Pgy is SelectetirfesagXiidicns swegpound of

formula (XII1) 25 wherein R4 is hydrogen). The
conpound of formula (Xllla) is then reacted with

The compound of formula (IV) is reacted with CISO3H, optionally in a

polar organic solvent which is inert to CISOsH, such as DCM, DCE, acetonitrile,
DMF, to vield the corresponding compound of formula (Vlla) (i.e. the

corresponding compound of formula (VII) wherein R* is hydrogen.).

The compound of formula (Vlia) is reacted with a reducing agent
capable of reducing the chlorosulfonyl group on the compound of formula (Vlla)
such as Zn, and the like, in the presence of an acid such as HCI, H,SO4, and
the like, in an aprotic solvent such as acetonitrile, THF, dioxane, and the like; or

with Zn in the presence of (CHj3),SiCl, and DMA, in an aprotic organic solvent
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a suitably substituted conpound of formula (X),
wherein Wis Br, d or I, a known conpound or conpound

w@e@paswe’ by known met hods, in the presence OPCHIS2005/013870

organi c base which is inert to the conpound of fornula
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the presence of an inorganic base which is 3-0 inert
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(?Iol vent such as THF, di oxane, DM, acetonitril

HE y Rikmown.cargpgiird gr eampeghd @f@@@r@dmy l@mmuﬁrhws in the
rRSEMCeof e ghdani baso SRR e o Rk Elirdouhdfiot Ferkud ().
qued asni HA, BIPEA pyriding oamd thes likKeoominl tae(p}%’éédde ?f/éérflltﬂroﬁéamc

nic so
B it Tt 8l Hasioe o
G:s%(:@ss oordh8 ke ORPLORr SbrdtRs BH) @u*e)m @HBS%EH% DMF,

of formula (L) wherein R4 is ot er than rbgen
agefaqligiin, anshihe likekia wels) ﬂhe&arrespehdmggcmmpbmdl of formula (La)

(@ %Eydo%%)pgﬁ&n@aé’dm St SPAREI (L) wherein R4 is hydrogen).

Alternatively, the compound of formula (1Xa), isolated or in a mixture with

the compound of formula (Vllla), is reacted with a reducing agent which is
capable of reducing the disulfide on the compound of formula (IXa), such as
LiAlHg4, LiBH4, NaBHj4, and the like, in an organic solvent which is inert to the
reducing agent, such as THF, dioxane, and the like, at a temperature in the
range of from about room temperature to about reflux, preferably at about room
temperature, to yield the corresponding compound of formula (Vllla). The
compound of formula (Viila) is then reacted with a suitably substituted
compound of formula (X), wherein W is Br, Cl or |, a known compound or
compound prepared by known methods, in the presence of an organic base
which is inert to the compound of formula (X), such as TEA, DIPEA, pyridine,
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according to the process outlined in Sc

) (XIV) -61 WO
S
\

NH2 NH ~nn ~Rdb R3 Rs O (111
NH n >- RAbUSI85/013870
(XV) OHS NHHNS n n R4b (R4db -~\ R3 OO R3 (XW)

2 (XVI 1) HS--T-NHn"-Rdb R3 (XIlib) 0 R OR2

Q2 %<1\ WRQSQ@~- NHn \-Rdb (X) R3 (Lc)

Scheme 4 5 Accordingly, a suitably substituted
@ondibertike of i threnmfeseqté lof andndrigamt base which is inert to the

compound of formula (X), NaHCO3, Na,C0Os, K,CO3, Cs>COj3, and the like, in a
polar aprotic solvent such as THF, dioxane, DMF, acetonitrile, and the like, to
yield the corresponding compound of formula (Xla) (i.e. the corresponding
compound of formula (XI) wherein R4 is hydrogen). The compound of formula
(Xla) is then reacted to yield the corresponding compound of formula (La). For
example, the compound of formula (Xla) is de-protected according to known
methods, such as those described in Protective Groups in Organic Chemistry,
ed. J.F.W. McOmie, Plenun Pressm 1973 and T.W. Green and P.G.M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991, to yield the
corresponding compound of formula (La).

Alternatively still, the compound of formula (IXa), isolated or in a mixture
with the compound of formula (Vllla), is de-protected according to known
methods, such as those described in Protective Groups in Organic Chemistry,
ed. J.F.W. McOmie, Plenun Pressm 1973 and T.W. Green and P.G.M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991, to yield the

corresponding compound of formula (Xlla) (i.e. the corresponding compound of
formula (XIl) wherein R4 is hydrogen). The compound of formula (Xlla) is then
reacted with a reducing agent which is capable of reducing the disulfide on the
compound of formula (Xlla), such as LiAlH4, LiBH,, NaBH4, and the like, in an
organic solvent which is inert to the reducing agent, such as THF, dioxane, and
the like, at a temperature in the range of from about room temperature to about
reflux, preferably at about room temperature, to yield the corresponding
compound of formula (Xllla) (i.e. the corresponding compound of formula (XIII)
wherein Ry is hydrogen). The compound of formula (Xllla) is then reacted with
a suitably substituted compound of formula (X), wherein W is Br, Clor |, a
known compound or compound prepared by known methods, in the presence
of an organic base which is inert to the compound of formula (X), such as TEA,
DIPEA, pyridine, and the like or in the presence of an inorganic base which is
inert to the compound of formula (X), such as NaHCOj3;, Na,CO3, K,CO3,
Cs2C03, and the like, in a polar aprotic solvent such as THF, dioxane, DMF,

acetonitrile, and the like, to yield the corresponding compound of formula (La).
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conmpound or conpound prepared by known nethods, is

reacted with a suitably substituted acyl ating capabl e
w@booatieszahi ng an - C(O O R4b group onto the niPCDYSW0813870

the conpound of formula (111), wherein R4b is sel ected

from(d-4 -62 WO 2005/ 105737 PCT/ US2005/ 013870

strai ght chain al kyl ene)R1l5 or (straight chain Cl-4

al kyl ene) R16, for exanple an acid chloride of the

formula A-C(O-R4b, a symmetric anhydride of the

f - R4 d, the. like,, int .
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llkekgm aipolar apreticselveht snch agmHH, Cdl@(dneeNTBEdaM\@fﬂ?é like, to
gd;T/Weldthecrres ondln onpound of formula (X V).
yiglcring C&SWSQHH INgrC ffxqrmyla d-Beacted with

Cl S@Mtem%hvgyame)/cdrﬁﬂ@%mﬂ’@f %ﬁﬁ%@%)% re c‘f%@\/\p \Pih% suitably,

is inert to ace

@Mstntwtgdpcylaﬂmgi@mbcap&lplerduaﬁ@cbmgrmund(@j Rupgraiponto the
reacted with

4t84en OF 1 SgBRPERY SR EEnUIg{ (Rle ST Fumds Selected from (G
sti‘dlﬁlﬁtocﬂtdlrﬁ @Wer@)RWoP@tr‘a@:t%%ﬁP@P?al@leﬁ@fRﬁ“ il tﬁéﬁ%sence

suc Zn, “and resence’ o
lﬁ{ho%npq@uch-ggajEA AHBEA, Pyridine, and pihe bkel duylnlthe @r‘esence of

AR BRGNS AL . kel B 150 5 e e, i

mﬁﬂam:ﬂﬁlmdsMasl'ﬂHla%gﬁrﬁ IDMP! 886tbRitAR, éﬂb\fﬁé‘hke to
ace

U@q as THF, di oxane
e B?(PHF@%@'PWHG@OW%‘@”DW@F& Wlllyutlee dompoiurtdwfdormula

(RN 5OTREHIC Sy 25 Y A0, TR ke on

thh@Dnmedtdfefomnlpqmllpfsubbwb@ané XaAd thfét 'ﬂ@‘m 8%protic
e

CI nﬁ ’t__ apabl e of r educi n?
it Sl SRR 35 iinkans MRBEAaNd ing Hsoaelciiae
ﬂmggﬁg,n@fcd‘n%m(poi(%ulas _as LiAIH4, and the

in an organic ent ichis |nert to the
reduci ng agent, such as

Compounds of formula (L) wherein Ry is other than hydrogen, (C4
straight chain alkylene)R15 or (straight chain Cialkylene)R1s may be prepared
according to the process outlined in Scheme 4.

Oi% - Ly

(XIV)
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THF, di oxane, and the like, at a tenperature in the

range of from about room tenperature to about refl ux,
w@e@beosabt y at about reflux, then the conpoundrP@f/US2005/013870

formula (XV) is reacted to yield the correspondi ng

conmpound of formula (XIIIb) 30 in one step. -63 WO

2005/ 105737 PCT/ US2005/ 013870 The conpound of fornul a

(XVl), isolated or in a mxture with the conmpound of

formula (XVII) is reacted with ed ,'ng agent which

is capable of reducin 0
formul a (XVL}—_sueh.asgin?FM L, b

in an aprotic solvent which is nt he ijng
agent, 5 such as THF, di oxaneRjand the |Ik%? y|eId
t he correspondi ng conpound of fornaba (XI1Tb) (i

t he correspondi ng conpound of formula (X I1) mhereln
R4 is other than hydrogen). Werei/nh the reducing
agent is Li AlH4, the conpound(s) /is reduced at a
tenperature in the range of from/about room
tenperature to about reflux, pyeferably at about room
tenperature. 10 Alternatively, the conpound of fornula
(XVIl), isolated or in a mxture ith the compound of
forml g Is reacted with a reduci ng agent, whi

chpablE re&gfing the am defon th

Tl a he disulfide[on th 7S
f or mul 4 ) su oLi Al F4, bbrRge—g@nd t0en :
in aRr, aprotlc sol ®ént which is ingrt to DNhe redu0|ng R,

agent, galzs THF, 15 di oxane, and the ITke, to yield 2
the corre di ng conpound of formMa (X 11b).(XVl)
Wherein the educi ng agent is LiAlH4, the conpound(s)
I's reduced at tenperature in the range from
about room tenpersture to about reflux preferably at
about room t enper at nd of fornula
(XII'l'b) is reacted w substituted
compound of formgula (X), wherein Wis Br, or I, a
known conpound ¢r conp d epared by known net hods,
in the presence ﬁ whi ch ifs inert to
t he conpound of § TEA, DI PEA,
pyridine, and 1he ik me p gel|of an

i norgani ¢ base Whi ch ﬁg inert to the 25 cofpound of
formula (X), su¢h as HCGB, Na%CCB K2CO3| Cs2C(B,

and t he (Xl
9 R1 | @) R2
QJ\FRZ ;'_< R1 l \
W Q S—l NH
> //’// n \L__R4b
(X) Rs
(Lc)
Scheme 4

Accordingly, a suitably substituted compound of formula (1il), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted acylating capable of attaching an —C(O)0-R4, group onto the

nitrogen of the compound of formula (l11), wherein Ry, is selected from (Cy4
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like, in a polar aprotic solvent such as THF, dioxane,
DMF, acetonitril e, met hanol , ethanol, and the |ike,

W eoogited7e7 t he correspondi ng conmpound of  f or muPEI/E20)5/013870

(i.e. the corresponding conpound of formula (L)
wherein R4 is selected from (C2.5 strai ght chain
aIkerne)RlS or (straight chain C2_5 30 al kyl ene) R16).

S e R Ao S
RSNV AR YAl oo

Ret D’rQ?C(OR&and?Ble like, RfitheCpreBBNCEGf aﬁ%rggmérb%sés
def| ned. The conpoun s of fornmula {l) are
gr%é -2 tsHARY %”W%bﬁﬁ%ﬁﬁl@h as Tird}, OIBFL s imyiriding, andshe like, in

aghk ﬁdtlcVﬁan@ﬁ%Lﬁﬂhp&aTﬁgo l\/ﬁfsdmf rﬂ? %ﬁ%%e?%ﬁ? %r?{l ﬁ?ggﬂke orin

use for the treat ITEh reven
thﬁdorpsgmeagfsan Orgdinic e lrmrgambe)asb duth as RBOMVKOH, Na,COs,

G0 RO KSR IR B ancEipmcives it aevicare of an
dprptic se&in® Aind Wldef, Q@Z@T&ﬁ"tﬂe é’éﬁ@é on]c)Qnéng%%%p Sidormiga

coronary heart diseas ypertriglycer

Yim levels of |ow denS| ty lipoproteins (LDL), IDL,
and/or small-density LDL and other atherogenic
nol ecul es, or nol ecul es that cause atherosclerotic

conpl Ttwbomp@undtdf%rﬂm‘la RABGE 'ﬂé’aé’c@ﬂ %l&"@ﬁsfﬁ%ﬁr%otlona \}ln a
? |'ications; elevating serum]levels of
99%0 98015 $RIVempVhich s inert f@&@@ah‘lnslueheassDGM DCE, acetonitrile,

PURENY R eritnor®l Brofdund Biarfhd (0) conpf;‘ﬂﬂé‘”

of formula (1) may be prepared by reactl ng a suitably
SUbStf teuégnqugn %? ?(gjrmoufla f)(()\Ir/nllé:I rgagtlé)d \X/Vlltlg 21 rgdﬁgllntgaabgleﬁt capable
of reducing the chlorosulfonyl group on the compound of formula (XV), such as
Zn, and the like, in the presence of an acid such as HCI, H2S0O4, and the like,
optionally in an aprotic solvent such as acetonitrile, THF, dioxane, and the like;
or-with Zn.in the presence of (CHs),SiCl, and DMA, in an aprotic organic
solvent such as THF, dioxane, acetonitrile, 1,2-dichloroethane, and the like: to
yield a mixture of the compound of formula (XVI) and the compound of formula
(XVI). v

One skilled in the art will recognize that when the compound of formula

(XV) is reacted with a reducing agent capable of reducing the chiorosulfonyl
group and the amide group on the compound of formula (XV), such as LiAlH,,
and the like, in an organic solvent which is inert to the reducing agent, such as
THF, dioxane, and the like, at a temperature in the range of from about room
temperature to about reflux, preferably at about reflux, then the compound of
formula (XV) is reacted to yield the correSponding compound of formula (XilIb)
in one step.
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substituted isocyanate, a conpound of the fornula
(XIX) R7T O=C=N-(CH2)c R6 20 R5 (XI X), according to

whp@anoitet hods. One skilled in the art will repOOOR265/013870

that in reacting the conpound of fornmula (L) with a
suitably substituted isocyanate, a conpound of
formula (XIX), it may be necessary or desirable to
pr ot eg.b reactive oups on the conpound of fornula

(L), E’Q@J’}doo REMHIan@E\H b dsolatestor- ips mixture with the
ool oFforcha CREBT Y Rt KRR Cng 2 finichis gapable

necessary or des

gfr edalmrtgeth@ramide arotheocordpolind of foshald PlVMhﬁﬁbl%af Fl/ﬁﬁ4,

ﬁ ?ng gﬁ% Eﬁ %’%%?m@?ﬁ;l gpg’:é:“ilt L\E'q&félgﬂégg ﬁ; ;lté reducmg agent,
émxrmaé T I-(FL)dlchn‘é HRedhe ('Tjgb X yi V%N% EQﬁg gé}r{egé{gﬁdl rE,%mpound of

fornul a i S react a sul

%’u%‘éﬂa Oiltlbbl uesBaxyameeporadln@wmmdnﬁgofgﬁfrﬂiﬂ;]ltbgf@g@%ergm Ry is
'%{‘Héﬁe'ﬁg %'8558 re%aa% 'agﬁg t isd-iRkdmthereempasnd(s)
nsoredluwdllat @@erﬂpéf&ﬂﬁl@m%é gaﬁ PHEM Ao Jt%gw @@éelrgture to

O In an enbodi ment of the esent |nvent
Yt &8 U’f,Weﬁ%'yw@béubmammt@ﬁparatmound of fornula

O or Bty heaciliau SRR (3 iselrias or e damiture
Wittt mmpasnd o8 farll@ gev)) i€ rdattdd A é?ﬂed@cu?q Qaém Which is

not her enpodi ment of the present 1nventio
: S‘i’ges &eéipcmethﬁr%weazn he Qiﬁnraowuhpbimnmmﬁ (X\e)lll)midithe

dlél)lfl&\@ %Q%é‘ g@)lﬁl u(ﬁ fpmylﬁgxﬁﬁb C%’Fﬂ’ B_IAsllé(%or esand the

llbsuimoaraapld’nle §®IVQJﬂS/vhlcl®is inBA tb sh&ysl ag@ni %u&h ARArHF,

n anqt enbodi nent of e
J%?A?‘\ﬁé}ﬁ a&ﬂ%@ “,é prdE%'gstLﬁ&orﬁeﬁ@on@ngmmmd @fffoemula (XIlb).
Vggcept gggl gdggﬁd%@%t(léc%"@ﬂﬁt Qrgl}%r”iiﬁiigg 'aéeﬁﬂ‘é‘?%ﬁ? a
tomeetaturedni the sanga of omeaboyt,roba fesnp@bhnt to %@Uﬂréﬂux

|sbund at the 5- position,
ﬁég tﬁ%aﬁah l&r&oin FKapera lé’Phy| cis O R5is
hydrogen R6.is trifluoronet hoxy and R7 is hydrogen.

The compound of formula (XIllb) is reacted with a suitably substituted
compound of formula (X), wherein W is Br, Cl or I, a known compound or
compound prepared by known methods, in the presence of an organic base
which is inert to the compound of formula (X), such as TEA, DIPEA, pyridine,
and the like or in the presence of an inorganic base which is inert to the
compound of formula (X), such as NaHCO,, NazCOs, K2CO3, Cs,CO3, and the
like, in a polar aprotic solvent such as THF, dioxane, DMF, acetonitrile,
methanol, ethanol, and the like, to yield the corresponding compound of
formula (Lc) (i.e. the corresponding compound of formula (L) wherein Ry is
selected from (C,.s straight chain alkylene)R s or (straight chain Cs.s
alkylene)Rq¢).
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The present invention is further directed to a process
for the preparation 25 of the conpound of fornula

W@ k@p/16Rp7 NH Qo S 0 (Le) wherein Qo is sel ect eRCT/D82005/013870

the group consisting of Cl.6al koxy, wherein the
Cl. 6al koxy is not substituted with am no. Preferably,
Qo is unsubstituted C1 -66 WO 2005/ 105737

PCT/ 5/013870 .6al koxy, nore preferably, Qb is _

sel egf ég%F?%‘?‘ﬁ t'?l\éerﬁpﬁdﬁ?'é%ﬁ'@i @f@qﬁ@i b3 amm%/f,or ftlm beparation
ecifically, the conpound o

?gfbnﬂr)gu?ﬁ?ffﬁmhgéeegrepared 5 according to the

[ [ HOI12)RD
process outlined in Scheme 5. O | \ NH +
S/ CH3 OH O(Ld) O (R (S) O @ S HOO

CH3 <<10H | (RR NH Q -) , 0 (Le)

Accordi ngly, a ceffx of fo dbiﬁmz)& i PR,
ith (S)}H2-(4s_hydro AN10XpF) pr dpi oni ¢ ac _
\g:cqhgd )s ( §a<s' % ethanol, and 10 the Nike,
preferal?_i ano or IMacefyne, at a tenperatRge in
t he r'ange1 of 14 omRybout 35C to about 0C, to yield the(l)
corresponding (R'S) diastereoneric salt,

wherein Ry, Rz, X, R, n, Ry, ¢, Rs, Rg and Rz are as herein defined. The
compounds of formula (1) are useful as PPAR alpha agonists, more specifically
as selective PPAR alpha agonists. PPAR alpha agonists are useful for the
treatment, prevention, or inhibiting the progression of one or more of the
following conditions or diseases: phase | hyperlipidemia; pre-clinical
hyperlipidemia; phase Il hypérlipidemia; hypertension; CAD (coronary artery
disease); coronary heart disease; hypertriglyceridemia; lowering serum levels |
of low-density lipoproteins (LDL), IDL, and/or small-density LDL and other
atherogenic molecules, or molecules that cause atherosclerotic complications,
thereby reducing cardiovascular complications; elevating serum levels of high-
density lipoproteins (HDL); lowering serum levels of triglycerides, LDL, and/or
free i‘étiy aci'd's;“a‘hd/or lowering FPG/HbA1c.

More specifically, the compound of formula (1) may be prepared by
reacting a suitably substituted compound of formula (L) with a suitably
substituted isocyanate, a compound of the formula (XIX)

R7

O=C=N—(CH,), Rs

Rs  (xix),
according to known methods. One skilled in the art will recognize that in
reacting the compound of formula (L) with a suitably substituted isocyanate, a
compound of formula (XIX), it may be necessary or desirable to protect reactive
groups on the compound of formula (L), according to known methods. For
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the conpound of fornmula (XX). The (R S) diastereoneric
salt, the conmpound of formula (XX), is reacted wth

wa@eoosnai7gani ¢ base such as NaOH, KOH, Na2CQO3, K2IZ082005/013870

and the like to 15 yield the correspondi ng conmpound

of formula (Le). -67 WO 2005/105737 PCT/ US2005/ 013870
Preferably, the conpound of fornmula (Le) is prepared
with an enantioneric excess in the range of from about
gBample, tibmalhiet neessery. oQiesirabie td prtect the@aamxww laicid or

afide BrdfersRinaiN GirteRuBETbbien 3 ChPRIH: faserchegy.

e siilldiein the-it Wil furtBer Reddynie thae Wheréhlthé @8nigomdast
organi ¢ sol vent such as net hanol, ethanol, acetone,

B?ftﬂbt'fh éL) Quis ORw erprN(HQf Pof), ttoe @Qnmogmé)ofrfalynula (L) is reacted

Wlt eé E@l Oélﬁﬁ lsébgt?tngrc@Q C C Pt dmh%upé off Lﬂé‘i&@s ggpording
fb klhd\)m @1eth6d§""to )(l&)i 4 m@?nﬁlateﬁlvlﬁlwﬂlé tHeBdégrotbtted

S 10 0 Le% Schenme 6
according to known methods to yield the corresponding compound of formula

().

In an embodiment of the present invention is a process for the .
preparation of a compound of formula (L) wherein X is S, R is methyl, Rz is
methyl, Q is OH or OPg?, the —X-C(R1R2)-C(0)-Q is bound at the 5- position, Rs
is hydrogen, nis 1 and Ry is ethyl. In another embodiment of the present
invention is a process for the preparation of a compound of formula (L) wherein
Xis S, Ry is methyl, Ry is methyl, Q is OPg?, Pg? is t-butyl, the —X-C(RRz)-
C(0)-Q is bound at the 5- position, Rs is hydrogen, nis 1 and Ry is ethyl.

In another embodiment of the present invention is a process for the
preparation of a compound of formula (l) or a pharmaceutically acceptable salt,
Ci-sester or Cqsamide thereof, wherein X is S, Ry is methyl, R, is methyl,
wherein —X-C(R1R2)-C(O)-OH is bound at the 5- position, Rj is hydrogen, n is
1, R4 is ethyl, ¢ is 0, Rs is hydrogen, Rg is trifluoromethoxy and Ry is hydrogen.

The present invention is further directed to a process for the preparation
of the compound of formula (Le)

(R)
NH
Qpy W‘>< \
S
O (Le)

wherein Qy is selected from the group consisting of C4salkoxy, wherein

the Cq.galkoxy is not substituted with amino. Preferably, Qp is unsubstituted C;.
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Accordingly, a conpound of forrnula (Ld) is reacted
wth (R)-2-(4- hydroxyphenoxy)propionic acid, in

W@e@s0oe37 at a tenperature greater than aboutPGBTS2005/013870

preferably at a tenperature greater than about 45C, or
in THE at 15 about roomtenperature; to yield the
corresponding (R R) diastereoneric salt, the conpound
of formula (XXI). -68 WO 2005/ 105737 PCT/ US2005/ 013870
dlloxyRnRredirefarablyp@giis selsaled, framdhe @ipop sdnsisting ofroriedhoxy,
%I?/, .S r%act ed with an inorganic base such as NaCOH,

XY RASdrpto and the like to vyield the
correspondi-ng conpound of fornmula (Le). 5 Preferably,
t he conpound of fornula (Le) is prepared with an
enant Mare specifigalis $hé sotripeund mjéorsnuladbe) aiayhe pEepaeed
to agout

%ee. ne .skilled i i ||
e o P Sureraniied by Soheedc 7<' qosi red, the

di asteroneric salt of the conmpound of foraula (Le) may

la (E%), ITNA P Qo SN

a conpound of formula (Lf)

conmpound of formula (Ld) with

(R) - 2- (4- hydr oxyphenoxy) propi oniq acid, in an al cohol
such as nethanol, ethanol, and e like, preferably
ethanol ; or in acgtone, at a tenperatur@ in the range

of from about Rp—abo 0C, to yield||the
' as™Midone®i c s Wi en
potgadi ¢ base suchH&S 20 JaoH

corresp ng
r eBleted CEB"
Na2CQ3ff K2 , and the like, to yield theCH
corresgondi ng conpound of forn@é@ (Lf). 3
Al ternatively, the S-enantionmer qf the conpound of
formula (Ld) (i.e. the conpound|of formula (Lf))

may- be prepared by reacting a corfpound of fornula

OH

(R)
Qp

@) (Le)
Scheme 5

Accordingly, a compound of formula (Ld) is reacted with (S)-2-(4-
hydroxyphenoxy)propionic acid, in an alcohol such as methanol, ethanol, and
the like, preferably ethanol; or in acetone, at a temperature in the range of from
about 35°C to about 0°C, to yield the corresponding (R,S) diastereomeric salt,
the compound of formula (XX).

The (R,S) diastereomeric salt, the compound of formula (XX), is reacted
with an inorganic base such as NaOH, KOH, Né2C03, K,COj3, and the like to

yield the corresponding compound of formula (Le).
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(Ld) with (S)-2-(4-hydroxyphenoxy)propionic acid, in
acetone, at a tenperature 25 greater than about 35C,

w@e@brosIbt y at a tenperature greater than aboupCHBES005/013870

or in THE at about roomtenperature; to yield the
corresponding (S, S) diastereoneric salt which is then
reacted with an inorgani c base such as NaOH, KOCH,
Na2CO3, K2CO3, and the like, to yield the

corr eﬂreimiabi theccgropouhddf fopmld €« li$ prepFed WWith an
2005/.105737 PCT/LJ 005/ 013 70 The resent i nvention

. POaPHPMRHE eXCcest iNsiie'gnge qhinom abgut Y hertosalPeuisi0 Yage. One

%RME)GW%@&HWH P%o%gfrf Caﬁfat %gleg%)? ﬁ%}é\me@ i©dfrdd, the

nmore specl
NJastermnhwmsaleombmmﬂpmnmef fofrne haz@lel) inmegy) be &litherfretsierrried

IH? gggeﬁr tﬂ(f%ﬁ$ frglm pg%&g%r?ng@&qqt §HC h as mef?\anof ettr?gnol, acetone,

Mnl thdiikenzyl et hyl enedi am ne salt of the conpound of
formula (l1la) wherein the ratio of the conpound of
formula (Il1a) to the N N -di benzyl ethyl enediamne is

The [ b t hi f th .
conpoﬁ]@ %qrn rﬁc{ﬁ} d(rrr]]%llaaﬁ_eﬁzgla' ofe rgﬁhyggtb@rpr?;gar%q,accordmg
tdh eha'pioeesy ealimediiniScheing 8y di ffracti on peaks, as

listed in Table 1, below. The X-ray diffraction
pattern was nmeasured as follows. The cry§lalline

benzat hi ne sa . Re conpound of fornmul b e@ was
backl i pNvg tlonal X-T gyptfoloer” F
t\ne sanpl e was scafned f
3 si ze . 0165 1120 andChigti s
per sitep of 1%6 seconds The effective scan speed OH
was € 2067/ s. trument voltage| and current settings

of 45 kV and 40 nmA were enpl oyed.] 20 Table 1. XRD -
Compound of forrmula (Ila) Benzathi ne Salt

AT ey

(XXI)

e AT

Scheme 6
Accordingly, a compound of formula (Ld) is reacted with (R)-2-(4-
hydroxyphenoxy)propionic acid, in acetone, at a temperature greater than
about 35°C, preferably at a temperature greater than about 45°C; or in THF at
about room temperature; to yield the corresponding (R,R) diastereomeric sal,
the compound of formula (XXI).
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Position [20] d-spacing [A] Relative Intensity [%
6.3894 13.8336 17.39 8.0423 10.9938 13.38 12.157

wQ@2®80@730. 22 16.012 5.5354 15.74 -70 WO 200B¢1/0S2085013870

PCT/ US2005/ 013870 71-80 SHEETS M SSI NG UPON FI LI NG WD
2005/ 105737 PCT/ US2005/013870 OCF3 O (R) ~-NH NS
O To a solution of tert- butyl 2-(2-et hyl

am no-j ndan-5-yl sul fany|)-2-nmethyl - propionate

82 g,
0. 544 TH8) (R Radiastrreamerictsalt mﬁaﬁ@ﬁﬁpuadp)‘ frrEnya %XXI) %reacted
d
AP i bESe ucf 0560 KO NeRE0}, 8502 e o o

yibdd theoorré$pordirgpcompbuhd of fovasulatiLey. ed for 15

m nutes at about 15- 20C. The sol ution was used for

the next step directly. An analytical sanple was

obt ai [ ; ¥ of

sl 1 sranif HecaiidiaftorLEPIE) i€ BRAEEES SPE
thaghoinedt exoess indihe rhaye Of from-abdut( 70 %dy to\dted)t.90Mbee. One

SRS i g5 &t Wiy e PRIl Sratege 4s desired, the

'd)aste?roﬁler{cﬂsalt]oﬁha c%n\;Bour%i‘&f, forrﬁu%«_lz(éﬁn%;’%e flfl‘ﬁl'?ér |{=,pslurrr|ed

: m—lpr recxystalllgsd fr@n) an prg@wlp§olv@|ﬂ; sugh @s r(lei;hamol; e@hamhzacetone

?é‘l_%éheggeic ’5\I]'\_/R2(3(5)c6) El\g/HZ DMSO-d6) b 15.5, 26.1, 27.8,

One skilled in the art will further recognize that the S-enantiomer of the
compound of formula (Ld), a compound of formula (Lf)

(L)

may be similarly prepared by reacting a compound of formula (Ld) with
(R)-2-(4-hydroxyphenoxy)propionic acid, in an alcohol such as methanol,
ethanol, and the like, preferably ethanol; or in acetone, at a temperature in the
range of from about 35°C to about 0°C; to yield the corresponding (S,R)
diastereomeric salt which is then reacted with an inorganic base such as
NaOH, KOH, NayCO3, K»COs3, and the like, to yield the corresponding
compound of formula (Lf).

Alternatively, the S-enantiomer of the compound of formula (Ld) (i.e. the
compound of formula (Lf)) may be prepared by reacting a compound of formula
(Ld) with (S)-2-(4-hydroxyphenoxy)propionic acid, in acetone, at a temperature
greater than about 35°C, preferably at a temperature greater than about 45°C;
or in THF at about room temperature; to yield the corresponding (S,S)
diastereomeric salt which is then reacted with an inorganic base such as
NaOH, KOH, Na,COs3;, K2CO3, and the like, to yield the corresponding
compound of formula (Lf).
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80.7, 120.6 (q, J = 225 Hz, OCF3), 121.4, 121.5,
124.9, 129.1, 132.8, 135.3, 140.2, 142.3, 143.0,

wa4®s53057364. 9, 172.5, FTIR (KBr): 3297, 2974, PGBB$2005/013870

1724, 1636, 1605, 1511, 1419, 1369, 1270, 1229, 1198,
1148, 1122, 845, 817, 756, 561 cm 1. 20 El emtal

Anal ysis for C27H33F3N204S: Cal cul ated: C, 60.21; H,
6.18; N, 5.20; F, 10.58; S, 5.95 Found: C, 59.87; - H,
6.22; N, 5.08; F, 10.86; S, 5.94. Exanple 10 -81 WO

200 AT BRI BB BBt il oo v

cohpauindrofifdrmaulagtiay| - propi onic acid OCF3 O (R) NH |
N HOS To a solution of tent-butyl
2-{2-[1-ethyl-3-(4-trifluoronethoxy-phenyl) 5

urei do] -i ndan-5-yls 33 - et Byl - propi onate (288
g, 0.534 nol hen of sulfuric acid
(535 g, Hp34 acetate (0.7L) while
mai nt-ai ni ng At effper at Nl about 15-20C
The clear salution was stirred 15Q for 1 hour
after the a8dition. To the reaction WV
cold water (0.94L). After renoval of
aqueous | ayer, the isopropyl 10 acet ate—lLg
washed until the pH of the aqueous |ayer rgached 3.
The solution was used in the next step wi tO@hg (j5)
isolation. Ar analytical sanple was obtained as 'a

whi t @qréeﬁﬁ’%&f'@“hﬁI%ySté‘Uiﬁ@é\hn&-ﬂlemymh)deBWBmlmmunt

(lf%ﬂzga@gng g@?fﬁg%ldrgﬂo%%gf%ﬁnu@a@t 1§ 8h 3685kt of the

present invention is a crystalline N.N'-dibenzylethylenediamine salt of the

compound of formula (lla) wherein the ratio of the compound of formula (lla) to
the N,N’-dibenzylethylenediamine is 1:1.

The crystalline benzathine salt of the compound of formuia (lla) may be
characterized by the major peaks of its X-ray diffraction peaks, as listed in
Table 1, below. The X-ray diffraction pattern was measured as follows. The
crystalline benzathine salt of the compound of formula (lla) was backloaded into a
conventional X-ray holder. Using an X-Celerator detector, the sample was
scanned from 3 to 35 °20 at a step size of 0.0165 °26 and a time per step of
10.16 seconds. The effective scan speed was 0.2067°/s. Instrument voltage
and current settings of 45 kV and 40 mA were employed.

Table 1: XRD — Compound of formula (lla) Benzathine Salt

Position [°26] d-spacing [A] Relative Intensity [%]
6.3894 13.8336 17.39
8.0423 10.9938 13.38
12.157 7.2803 19.22
16.012 5.5354 15.74

-70-



M5 (APCl): mz: 483.1(MH). 1H NWR (300 MHz, DMSO d6)
b 12.43 (br s, 1 H, 849 (s, 1 H, 7.61 (d, J = 9.5,
wa@ehos195727 (m 5H), 4.91 (p, J = 8.4 Hz, 1 H), PGI/BS2005913870
2H), 3.08 (m 4H), 1.38 (s, 6H), 1.10 (t, J 6.9 Hz,

3H). 20 13C NWR (300 MHz, d6) 6175.2, 154.9,
143.2, 143.0, 142.3, 140757%35.1, 132.6, 129. 4,
125.0, 121.5, 121.3, 120.6 (g, J = 255 Hz, OCF3),
56.8, 51.0, 38.4, KBr): 3395,
2977, 2935, 1703, s}%ﬁ(s @%@NG}QEQN 'E'Q%E (1200? 1161,
1016, 841, 815, 755 cm 1. 25 Elenental Analysis for
C23H25F3N2O4S:  -82 WD 2005/ 105737 PCT/ US2005/ 013870
Calculated: C, 57.25; H 5.22; N, 5.81; F, 11.81; S,
6.65. Found: C, 57.00; H 5.47; N, 5.41; F, 11.75; S,
6.23. Exanple 11 5

(R-(+)-2-{2-[1-Ethyl -3-(4-trifluoronmethoxy-phenyl)-ur
ei dol -i ndan-5-yl sul fanyl }-2- nethyl - propi oni c aci d,

N, N- di benzyl et hyl enedi am ne salt OCF3 0 (R) ~-N H HO
NS\ HOH Seeds preparation:

N, N=Di benzyl et hyl enedi am ne (0.26 g, 1.08 mml) was
added to t-butyl 10 nethyl ether solution of
2-{2-[1-ethyl-3-(4-trifluoronethoxy-phenyl)-ureido]-

i ndan-5-yl sul fanyl }-2-net hyl - propi oni c acid (0. 52g,
1.08 mol ). iPrOAc was added to the resulted cloudy
solution. The solution was kept in the refrigerator
overni ght (-20 hours). The solids precipitated were
collected by filtration. 1H NM analysis and the

nel ti ng point neasurenment of the isolated solids is
confirmed the formation of the salt with 1:1 nole
ratio of acid and N, N



10

15

20

di benzyl et hyl enedi am ne. Salt Preparation: A solution
of

wQ@2q03Ap3r3et hyl - 3- (4-tri fl uoronet hoxy- phenyl ) - uP€i/tds3005/613870

dan-5- ylsul fanyl }-2-nmethyl-propionic acid (218.51 g,
0.453 nol) in isopropyl acetate 20 (859 niL) was
cooled to about -5 to OC and N, N

di benzyl et hyl enedi am ne (112 g, 0.453 nol) mascﬂaggd
over 1 hour. The internal reaction tenperature

mai nt ai ned under O0C. Heptane (513 nlL) was

solution until the solution becane cl oud N seeds

were added while stirring. The cloudy m changed

to a uni form suspension within one HQur. i onal
(60 L)

heptane -83 WO 2005/ 10573¢ PCT/ US200%/ 015

was t hen added After s DI'e hept ane

(180 ni) ad Th¢ Mas stirred
overnig ou e olld\ s filtered and
rinsed wthi a c |Iled5n1xture of |Prcmc/heptane (1/ 2,
90. nL). The sol #d was air-dried at the anbient 5

tenperature overnight to yield a solid with 99.1 % ee.

np 99I'019%6Iuti@htdfcté}'tglmj‘d?- (BethyJaahid@bndar-B-is@iéarylp2-methyl-
VA

mgc;)naaa (1@26(39 5115€r§ mal) wps aﬂdégiwmlﬂg@ﬁomeﬁhééy%m{enyﬂdsocyanate
%E)S_Dg’df g)ﬁségn@ ?r?‘d tr%"Pe'agﬁ%ﬁ &Zﬁlﬁeraﬁ_gre \ﬁaé rﬂﬁntaﬂnéﬂ) at é‘ocﬁﬂ 15-

2@0 4kﬁer Zddiflort, the4tdar sblidn(was 6tifred IorO% (mnu’@SQt @bgut 15-
3H). 13C NMR (300 MHz, DVBO-d6) 5| 76.6, 154.09,
2m2: T el golutionavasusadiforshe nest sfepdirectly. 132' 2. 131, 3,

128.8, 128 27.4, 124, , J
125, 5 A e cbgrlads e g 7
&ﬁw@ntrgy on of 4%mhall adouhT bRhekBude sakitivhbr oad) , 2972,

9, 1638, 1606, 1539, 1510, 1458, 1418, 1389, 1351,

1264 mp29z544 -OT&S;. 1162, 842, 816, 748, 698.81, 668
al o u@ﬁ%‘ gtg’lﬂ? Qd ysgégﬁg 1&%53E494§8 S, 4.44
FOU”dMSQAF@dr)ﬁﬁr/z biB0 &(36%), 06726 D0%), 487 BR50%), 46%51(20%).

'H NMR (300 MHz, DMSO-d°) 8 8.48 (s, 1H), 7.61 (d, J = 9.2 Hz, 2H),
7.27 (m, 5H), 4.91 (p, J = 8.2 Hz, 1H), 3.37 (q, J = 6.8 Hz, 2H), 3.08 (m, 4H),
1.38 (s, 9H), 1.36 (s, 6H), 1.09 (1, J = 6.8 Hz, 3H). '

13C NMR (300 MHz, DMSO-df) § 15.5, 26.1, 27.8, 36.6, 38.4, 51.2, 56.8,
80.7, 120.6 (q, J = 225 Hz, OCF3), 121.4, 121.5, 124.9, 129.1, 132.8, 135.3,
140.2, 142.3, 143.0, 143.3, 154.9, 172.5,

FTIR (KBr): 3297, 2974, 2933, 1724, 1636, 1605, 1511, 1419, 1369,
1270, 1229, 1198, 1148, 1122, 845, 817, 756, 561 cm™.
Elemntal Analysis for Co7HssFaN204S:

Calculated: C, 60.21; H, 6.18; N, 5.20; F, 10.58; S, 5.95

Found: C, 59.87; H, 6.22; N, 5.08; F, 10.86; S, 5.94.

Example 10
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20 Exanmple 12 (S)-(+)-tent-Butyl
2- (2-et hyl am no-i ndan-5-yl sul fan

wo kgos2e31et hyl - propi onate, (S)-(- PCT/US2005/013870

) - 2- (4- hydr oxyphenoxy) propionic acid salt OH [(S)
11INH \ t-BuOO0 S =0 -CZH 25 Racemic tent-Butyl
2- (2-et hyl am no-i ndan-5-yl sul fanyl ) - 2- net hyl -

propi onate (0.30 mol ) and

(F8)(+(-2)-£22M (Bthiy-dr(@xyifibhervpethory-phehdMuceido]-thdad-BQlsulfanyl}-2-

nmmol) were mxed 1nto THE (2 nlL) ;and heated to 50C to
a clear solution. The methylprop, igr e was then
cooled to the anbient tenperature and sti rredodm WO
2005/ 105737 PCT/ US2005/ 013870 overni ght. Wjte

the enriched diastereoneric salt (S)-(
2- (2- et hyl am no-i ndan- 5-

yl sul fanyl ) - 2- met hyl - pr opi onate an&
(S)-(-)-2-(4-hydroxyphepay) ) propi oni pHd at 48%ee
by chiral "HPLC.\5 ' ‘ SYEX +Y-tert-Butyl

2-(2-ethyl am
- 2- et hyl "E

henosy) propionic acid salt H OO Il NH
t-BuOOS 0 'p-(S-CO2H 10 Racem c tent-Butyl

2 (2 '(Feé gysloh%gr: cr;fo telﬂr-]gl?tgl 2- {3 I[1S -léltrﬁy?-rf]:')-/(lég—t_ri%lhglrecgrplg‘lhoxy-phenyl)—
ureido]-indan-5-ylsulfanyl}-2-methyl-propionate (288 g, 0.534 mol) was added a
solution of sulfuric acid (535 g, 5.34 mol) in isopropyl acetate (0.7L) while
maintaining the reaction temperature at about 15-20°C. The clear solution was
stirred at 15°C for 1 hour after the addition. To the reaction mixture was added
cold water (0.94L). After removal of the acidic aqueous layer, the isopropyl
acetate layer was washed until the pH of the aqueous layer reached 3. The
solution was used in the next step without isolation.

éﬁ analytical sample was obtained as a white foam by simple
concentré?idn of a rsmall amount of the crude solution.

mp 57°C.

Optical rotation: [0]*°s = +7.7 (¢ 1.0, MeOH).

MS (APCI): m/z: 483.1(MH").

"H NMR (300 MHz, DMSO-d®) § 12.43 (br s, 1H), 8.49 (s, 1H), 7.61 (d, J
= 0.5, 2H), 7.27 (m, 5H), 4.91 (p, J = 8.4 Hz, 1H), 3.39 (m, 2H), 3.08 (m, 4H),
1.38 (s, 6H), 1.10 (t, J = 6.9 Hz, 3H).

3C NMR (300 MHz, DMSO-d®) §175.2, 154.9, 143.2, 143.0, 142.3,
140.2, 135.1, 132.6, 129.4, 125.0, 121.5, 121.3, 120.6 (q, J = 255 Hz, OCF3),
56.8, 51.0, 38.4, 36.5, 26.0, 15.5.

FTIR (KBr): 3395, 2977, 2935, 1703, 1641, 1511, 1420, 1265, 1200,
1161, 1016, 841, 815, 755 cm™.

Elemental Analysis for CazHasF3sN2O4S:
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propionate (1 7g, 51 nmol) and _ _
(S)-(-)-2-(4-hydroxyphenoxy)propionic acid (4.6g, 25

worrewb)oimeT e di ssol ved in acetone (55 nL), eachPCT/US2005/013870

separately. The solutions were then mXxed and stirred
at the anbient tenperature overnight. The resulting
t hi ck suspensi on was heated to 55C for 6h, 40C for
18h, nis heated to 50C and filtered to yield a
sol i dCRiGUatedas Cu 8t e#aiitheai22oNb8.81e iy 113 H8dd Siet66.t he
Ol astEbAAdET | ¢ By dodl (Sh7!RIE 4T h1.75; s, 6.28.

et hyla

2-(2- m no- ' ndan-’

yi sulfanyl) 2-met hyl - propi onate and - -
(S)-(-)-2-(4- hydroxyphenoxg) propion ic at % ee. e

1f r om acet one twice,

enriched salt was re-crys

I@néﬂiarrﬂné‘l)salt

(m 3H), methgk-plapio et
1H, 2.87_ (dd, J
=3

3.14 (m 2H), 3.74 (p, J
= 6.7 Hz, 16.3 Hz, 2H),
(s, 9H), 1.35 (s, 6H, 1. ' 6.8 Hz, 3H), 1.10
(t, J =7.3 H, 3H. mp. 80%ee sanple isol ated
after first recrystalll [

157-159C (DSC) Exanpl e ¢
PCT/ US2005/ Q¥3$

7.3 Hz, 2H), 1.36

2005/ 105737

enyl ureldol 3

hydrsonapthal e-2-yl sul fanyl
pusre

aci H H3CO N N | HO/OSOCF3 OSTE

7- Met hoxv-1 2 3 4- tetrahydronapht hal en- 2-yl am ne % To
a solution of 7-nethoxy-2-tetralone (12.4 g; 70.7
Buedis gdi@@ﬂuyred in I\/EO—| (350 m-) was added ammoni um
acetate 06 and the reaction was stirred

for 30 Mrwbgﬂzyl@tkml@r@qj@mmwe% Yo 1{08emmeiwhs @dgas to t-butyl
ttnléﬂﬂll ether solution of 2-{2-[1-ethyl-3-(4-trifluoromethoxy-phenyl)-ureido]-

indan-5-ylsulfanyl}-2-methyl-propionic acid (0.52g, 1.08 mmol). iPrOAc was
added to the resulted cloudy solution. The solution was kept in the refrigerator
overnight (~20 hours). The solids precipitated were collected by filtration. 'H
NMR analysis and the melting point measurement of the isolated solids
confirmed the formation of the salt with 1:1 mole ratio of acid and N,N*-
dibenzylethylenediamine.

Salt Preparation:

A solution of 2-{2-[1-ethyl-3-(4-trifluoromethoxy-phenyl)-ureido]-indan-5-
ylsulfanyl}-2-methyl-propionic acid (218.51 g, 0.453 mol) in isopropyl acetate
(859 mL) was cooled to about -5 to 0°C and N, N*-dibenzylethylenediamine
(112 g, 0.453 mol) was added over 1 hour. The internal reaction temperature .
was maintained under 0°C. Heptane (513 mL) was added to the solution until
the solution became cloudy. The seeds were added while stirring. The cloudy

mixture changed to a uniform suspension within one hour. Additional heptane
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added sodi um cyanoborohydride (21.5 g; 353 mml) and
the reaction was refluxed for 1 h. Upon conpl etion of

w0 b@snesradti on, the reaction was cool ed and 10 P¢BUS2005/013870

sol vent renoved under reduced pressure. The residue
was diluted with EtOAc and 1 N NaOH was added to
guench the reaction. The aqueous phase was separated

and the organi c phase washed with H20, brine, dried
BemL) M@Eﬁwn gddederAfigr stinced foe 1homasa theptans/d@0unbipwas

R0 TR SRBhSioh Ak Strfed aueright 18 housat0°Gs
dark hle-soli VIR fill8ad ahBgiiddniteh rHRGn ST B

Met hoxv-
Pré&dhﬁptanadé@wﬂﬁahbh Phe Isplicavaisaaii-dded @t thesainbiernd
|on of tho §ahydr onapt hal en- 2-
e AL EmighT B8 A Spf Mo 20 ) e~

addedn{g; 60.102°¢ M -) and 20 the reaction mxture was

cooled to OC. Acetyl chloride (1.22 n_; 17.1 nmol) was
added Qpticplictatiar: [@F mmd7the t Sade@iH)was al | owed to

react r&gﬁ)a??zmﬁgé?&tim“ o it h . OBU 2 washod wi th

r ermvg'a und r brl\zﬁ%’fggﬂspér)e&sﬁggzg% 2:93“&_* Lﬁ{e@ﬁ ). 7.28 (m
35Ht),_(26.99l(b{ 5 3, 4oy J &858 H25 1 Hz,rsu.seg(sgm?)ﬁWﬂ &i,025F 6.9 Hz,
\%l;'?t%:&% \Elret/r'a?'rgé'?ne ] %C@nyl"f%)yf)ﬁgéé@%gfhggzg_‘!g 6.9 Hz, 3H).
D005, 1SR i 5@%&&%%&7@ {54 042,97 942401419,

6403113881184 B-18X. 2 0¥31. 8, $28.881285 dR7 dr drdphtiizdl 41 4,
2_sul f onyl chl oride To chiorosul fonic acid

13612 V5 28522 ) a8 8NSR . ©2.2, 46.7, 38.3, 365°384,27.3, 15.5.
et hoﬁhﬂ é}%g?) ‘33‘1? Hr@ﬁé{)dfz@'ﬁpﬁéﬁl@' 8B 160k ‘”I‘B%a’f?sﬂ?? d‘|458

(1.44 attion mxture Wwas St
341810389 of3515 1864, 4244, UOCHA62c8421818, 374I8y6981&1: 66@ cm’™”

er ic equ hase was extracted with
%Xﬂﬁ?@taiéﬂ)a ys'%"ﬁ’é%?'gﬁﬁ @4@)§r acts conbined, dried
over Nafcidted | d 64 20: PF@'Z?VNDW?% ¢d7 sgnden 44educed

pressure to yield 6-acetyl am no-3-net hoxy-5,6,7,8 10
t et r aFeyddonapht Gab4.68; B, 635, dhyd.6thiF 03.1deSa4d. 54. whi t e
sol i d.

Example 12
(S)-(+)-tert-Butyl 2-(2-ethylamino-indan-5-visulfanyl)-2-methyl-propionate, (S)-(-

}-2-(4-hydroxyphenoxy)propionic acid salt

OH
«1lINH °
t-BuO S©i>

0] /@\CO -H
Racemic tert-Butyl 2-(2-ethylamino-indan-5-ylsulfanyl)-2-methyl-

il (@)

propionate (0.30 mmol) and (S)-(-)-2-(4-hydroxyphenoxy)propionic acid (0.30
mmol) were mixed into THF (2 mL) and heated to 50°C to a clear solution. The

reaction mixture was then cooled to the ambient temperature and stirred
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1H NMR (300 MHz, CDC13): 8 7.68 (s, 1 H), 6.78 (s, 1
H, 5.53-5.56 (m 1H, 4.22-4.31 (m 1 H, 4.00 (s,

WQ@R{)05/185738-3. 26 (dd, 1 H), 2.86-2.90 (m 2H), PCT/US2005/013870

2.67-2.76 (dd, 1 H, 2.04-2.12 (m 1 H, 2.00 (s, 1
H, 1.73-1.82 (m 2H). M5, mfz: 318 (Mtl)

C13H16CI N0O4S. 15 STEP D. N- 6-Merca to-7-nmethox -1 2
3 4-tetrah drona hthal en- 2yl)acetam de To a

Verigist, (Whtté crystallide solid bré@pngateabna datBiindado be the
dIn‘Eth|SI| dichloride (2. ; 17.7 mol ) in MeCN
@@60 diasd F&@mﬁfloasarlb S)t(r" /&Bu@/lz?o(Z -ethylamino-indan-5-

JEFHEh PRI ORibHal Syl (5L B2 A RAAR) fRgpBnic aci
@4@8% ée blyLohlrediHRthmten'per ature. The reaction
suspensi on was then heated at 81 Cfor 4 h, cooled to
roomtenperature, filtered and the solvent evaporated
under reduced pressure. T esi due was
purified by reverse- phasehéaxa‘fﬁ gag HPLC eluting with
éSMa’ONeFQluWBZaneihehmm o-inydarl-8-yisulfanyl)-2-methyl-propionate, (S)-(-
N- ( 6- mer capt o- 1- 3 4- tet[ahe/dr_o aeﬁht hal en-
2yl) acet ani de de2=EH-IKERO enokyiprepioniC acid salt
N-[ 6-(6- acetylamnoSrrethoxy5678 OH
t et rahydr onapht hal en- I fanyl ) - 7- met hoxy 374,

h

-tetrahydron S g}de as a ta d.
nfzﬁ%)zsz %50& ( S
C26H3 . "/ . (6-Ac am no_3 rret hoxv-5

6 7 8 tetrafjydronaphthalen 2 ylsulfanyl)-2-m ethyl
prop ionic @cid tert-butyl ester -87 V‘DZ@&/@]@Q}S?
PCT/ US2005/ 013870 To a suspensi on of

N- [ 6- Riaceodt yerqButg-2(2rethyterginGrifidan S-ylsulfaiyEd2-methyl-

BRPBRET R ) simlnd - L TR RhaRCiOpeaponje acid

Q4. C&Eﬁ%%ol)ﬂmé@%édl%m ad@éné‘gﬁ@%@\@a&ﬁ’ sBbarately. The

, tert
gom@nﬁn@sbahgm aixed ane(stlmepl # ths ammer)t tsmpedathadeernight.

Therpadting rid SH_Sa%ng"Bﬁ&?ﬂh e bo BBl B 4t fog 18h, then
ReXied © SBE 8R4 Filtbied B b8 es1Y \ﬁﬁ@ﬁ%@@getermined to be

enriched with the diastereomeric salt (S)-(+)-tert-Butyl 2-(2-ethylamino-indan-5-

yisulfanyl)-2-methyl-propionate and (S)-(-)-2-(4-hydroxyphenoxy)propionic at
22% ee. The enriched salt was re-crystallized from acetone twice, to yield the
title compound salt (S,S) salt in 94%ee.

H NMR for 94%ee sample (300 MHz, DMSO-d®) § 7.26 (m, 3H), 6.62
(m, 4H), 4.35 (q, J = 6.8 Hz, 1H), 3.14 (m, 2H), 3.74 (p, J = 7.2 Hz, 1H), 2.87
(dd, J = 6.7 Hz, 16.3 Hz, 2H), 2.76 (q, J = 7.3 Hz, 2H), 1.36 (s, 9H), 1.35 (s,
6H), 1.34 (d, J = 6.8 Hz, 3H), 1.10 (t, J = 7.3 Hz, 3H).

m.p. for 80%ee sample isolated after first recrystallization as described
above: 157-159°C (DSC)

Example 14
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H2O, the aqueous phase extracted with EtOAc, the
organi c extracts conbi ned, washed with H2O, brine,

waleiosdooger Na2SO4, filtered and the sol vent rRODURIHOS/013870

under reduced pressure to yield a crude oil, which was
purified by reverse 10 phase sem -prep HPLC el uting
with a MeCN- H20 gradi ent to yield 2-(6- acetylam

i no- 3- met hoxy-5, 6, 7, 8-t et rahydr onapht hal en- 2-yl sul f any
1) - 2Mﬂhﬂmﬂw@w¢_;mnmmm
MS, mz: i | ) ]
2-(6-Eth

-2- ylsul fanyl ) 2- met hyI propl

ester To a solution of s 6 7la
2-(6-acetyl a - met hoxy -
t et rahydr onaghnﬁtf S

N i S ODI O
acid tert-bu st § ; 1%
m.) wasH&rded solA 2AQ 0 M kgyr ane /4
m.), dropw ¥e at S oom~¥enperature. TEe reas¥1 oM~QOCF,
m xture wastal lowed to stir for 18 at room
terreperatur@ then carefully quenched with MeCOH (10

of
%Eess/ﬁPEMém% r(ha\s%e@t‘1 @Y@H Gi2Eh Wroped

Wi th @ﬁcﬂl@@n @fo7-yn€§hdx3&2ftebrabnle (olﬂ Lg; ('lﬁ? Etzlhmoiﬁ)'r’]dl;é‘ﬁ)lved in
I n ne

e (350 £ AR U RRRD BRI oty (B2 a8 mnd and the

reanfibrewas stiaeddol 30 MR atFham t%ﬁfbe(rwé %%Hé%%n was then

P G 2-{6-f1l-Ethyl-3- trifl uoromet hoxyphen
o dm@@ni@pngi@yr@%@ndeém .9 g; 353 mmol) and the reaction was

rbﬁ&i&f‘ﬁﬁ?”‘i’lg"’l?@{)ll? ﬁ{@e?ig%ul h a}ﬂ%’gﬁqﬂ% éﬂ%}ggct%%o\ﬁag gégled and |

acid tert
the (selvenhyéraovetd) uhdér r"éo&céétp"r@éWé 0 'I"h@ﬂ%‘sl%ﬁlee\{i)ag diluted with

%ib?* RLI e80RT s o810 guengs irﬂqﬁe%p?“ar@mmS phase

V\D 2 5/é %&%%7 Pcor'%%%%%@?%‘é‘%%&ﬁ W}E obliiy en%ﬂr'@ésovef

Nﬂz Q, fiterearanyl thedolvieat raamh _?hwund@im%dtueeé\%r?%slkgeggy@d 7-
f 8 e solvent was
R SEER LGt ekblonthohn 2 Herive s & etk
purl MS dmiy 7RV Ppﬁﬁq\j@em prep HPLC eluting with

a MeCN H20 gradient to yield
2-{6-[1-ethyl-3-(4-trifluoronmethoxyphenyl)ureido]-3

STEP B. N-(7-Methoxy-1,2,3,4-tetrahydronaphthalen-2-vi)-acetamide
To a stirred suspension of 7-methoxy-1 2,3,4-tetrahydronapthalen-2-
ylamine (2.54 g; 14.3 mmol) in CH,Cl, (20 mL) was added DIEA (3.4 mL) and

the reaction mixture was cooled to 0°C. Acetyl chloride (1.22 mL; 17.1 mmol)

was added dropwise at 0°C and the reaction was allowed to warm to room
temperature, then stirred for 18 h. The reaction mixture was diluted with
CH.Cl,, washed with H,0, dried over NaySOy, filtered and the solvent removed
under reduced pressure to yield a crude solid. Purification by fiash
chromatography (SiO,) eluting with hexanes-EtOAc yielded N-(7-methoxy-
1,2,3,4-tetrahydronaphthalen-2-yl)-acetamide as a white solid.

MS, m/z: 220 (M+1) C43H7;NO,.
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we@edghai7epi oni ¢ acid tert butyl

5
- -t etrahydr onapht hal en- 2-yl sul fanyl }-2-m
i ot & et ! : ester as an oPCT/UMSB5/013870

; H 2-{6-f
M Z: 527 ((M C4H8) +1) C29H37F3N205S. STEP
1-Ethyl -3-(4-trifluoronet hoxyphenyl)ureidol -5, 6, 7 8-

10 o
t et rahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl pr opi oni c

acid To

j i do]-3-nme
STED- € 1o Adet)larhirictalrh ot 08 S 4 e S A e oL S s ooy
0'2'( yar bné\pht hal en- 2-yl sul f anyl } - 2- net hyl pr opi oni c

[ .02 ; 0.03 mml) dissol ved
iaﬁl dcﬁ&‘%%"’?‘%‘ﬁhﬁ'ﬁg 55@/&4 9 gd@le)d C%Ghd(tm.-?oO?ﬁL)N%rmhddwN-(?-

P2 . ;
S A AR B 2 B Rrele e 86,6 mmo). The

e so : at )
"pRCtsMiarEiwab Stlﬂ@ﬂlaiu¢0‘_’@$om Hflg %ﬂ/g@&erﬂ%gg TBrefully by
hase sem.-prep HPLC el uting _
[{%él,rgr,lgeqv&r g;q—wafef. e}hg/aqueous phase was extracted with CH,ClI (3X),

il her i,dql =5,6,7,8-tetrahydro
e oo e e, 10 bUE TGS 3y sfefehand svpmomsed

- 1 " . " o) - 7 48
uadehireduceol préssu_rf 8tbl(yr?n$183€{ §Q&ylzﬂgﬁlg.o-(7§fﬁ@o>?ﬁ%é’ﬁ%

téﬁ?%'@fz%’?@gfit 5'_‘3%%'?“@'735%@@«98, awhie-ligs (m 2H),
L 508 0 Mooy oy Pi0 i i
1FHed 2814 80i(mg 16HPOONES 38T S 1819106 R Y110) 9080 () opy)
rgi to t 25 procedure described’in anp
22@3‘28%&& 16y 25&7%?12 &kel 160200t (81 ﬂEIde bT3-1iaéQ (abbE).
: v i M ans. anpl e

T B SRSt oy

urei dol - 3-met hoxy-5,6,7,8- 3 0
Isulfa?y[

2604

- 2- et hy!l pr opi oni c
AphthEldBCO N N

2¥)addufiide 0 | CY O

To a suspension of zinc dust (116 g;17.7 mmbl) and dimethylsilyl
dichloride (2.4 mL; 17.7 mmol)'in MeCN (40 mL) was added a solution of 6-
acetylamino-3-methoxy—5,6,7,8-tetrahydronaphthalene-z-sulfonyl chloride (1.13
g; 3.55 mmol) in MeCN / DCE (40/ 10 mL), at room temperature. The reaction
suspension was then heated at 81°C for 4 h, cooled to room temperature,
filtered and the solvent evaporated under reduced pressure. The crude residue
was purified by reverse-phase semi-prep HPLC eluting with a MeCN-H,0O
gradient to yield N-(6-mercapto-7-methoxy-1 ,2,3,4-tetrahydronaphthalen-
2yl)acetamide as a white solid and N-[6-(6-acetylamino-3-methoxy-5,6,7,8—
tetrahydronaphthalen—ZyldisuIfanyl)-7-methoxy—1 2,3,4,-tetrahydronaphthalen-
2-yllacetamide as a tan solid.

MS, m/z: 252 (M+1; S-H) C43H;;NO,S & 501 (M+1; S-8) CosH3N,04S,.

STEPE. 2-(6—Acetvlamino-3-methoxv-5,6,7,8-tetrahvdronaphthalen-z-
yisulfanyl)}-2-methylpropionic acid tert-butyl ester
-87-
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Prepared as an oil by replacing
4-trifluoronet hoxyphenyl isocyanate with

wa2a0ene57but yl phenyl isocyanate in Step G abovePCIVB$S2005/013870

mz: 499 (M+rl) C28H38N204S. 5 Exanple 16 2-{6-f
1-Ethyl -3-(4-trifluoromethoxyphenyl)ureidol-3-fluoro-5
, 6,7, 8-

t et r ahydr onapht hal en- 2- vl sul f anvl ) - 2- met hvl pr opi oni ¢

aci d Ho d:smb;i\énﬁlmﬂ)ﬁ\ll[GQGIa §nﬂ4€b-3 rHegexy 516 758-a
white solid substituting hoxy-2-tetral one with

tﬁtrerhydmraﬁpzﬂh@l@naam\%ulfanyﬁftweihawe2 3A-rigjrhydiepaphthalen-
4 7
5 BBl 5, % 13N 18500 8 el By o m.
R,82,30483% ¢;\2.28Hmob, %ButMLZ(U\?bmo@tDbut)&afh’Z((%ﬂ?nl( .95 mmol)
@mﬁaliéﬂ@gﬁg\l%iﬂgnrﬁé)@%%@e iepojl_omgn[xiure was stZ rred'3 }or 18 h at
idrfempetAute.’ The PEATRMASANBANYS bHfficHel bEtFBEREIORC and
HQOr maqoeaps]phmeeexifactbd wifhela§D Ae, 2hewrgsmiprexpriactsi @ombined,
Bzskericyh b bins: 3wy NarSits Re nQdis solygni Femoved
§HB§F iédﬂdeﬁq;réswb*’!@wslaat&hﬁléb‘ﬂnﬁ/hi@ht \ba%}aurlfled by reverse-
loro-2-tetralone in STEP A above. V1)
Qbasese:rrﬂ'—me@#@LC gluting with a MeCN H,O gradlent to yleld 2-(6-
acetylamino-3-methoxy-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl)-2-
methylpropionic acid tert-butyl ester as an oil.

MS, m/z: 338 (M+1) CaqHa1NO4S.

STEP F. 2-(6-Ethvlamino-3-methoxv-5,6,7.8-tetrahvdronaphthaIen-2—
visulfanyl)-2-methylpropionic acid tert-butyl ester

To a solution of 2-(6-acetylamino-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl)-2-methylpropionic acid tert-butyl ester (0.68
g; 1.74 mmol) in THF (15 mL) was added a solution of 1.0 M borane-THF (15
mL), dropwise at room temperature. The reaction mixture was allowed to stir
for 18 h at room temeperature, then carefully quenched with MeOH (10 mL)
and the solvent evaporated under reduced pressure. The residual oil was
further azeotroped with MeOH (3x) to yield a mixture of 2-(6-ethylamino-
5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl)-2-methylpropionic acid tert-butyl
ester and it's borane complex as an oil.

MS, m/z: 380 (M+1) C21H33sNO3S.

STEP G. 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenylureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid tert butyl ester

To a mixture of 2-(6-ethylamino-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl)-2-methylpropionic acid tert-butyl ester and borane complex (0.054 g;
0.141mmol) dissolved in CH,Cl; (2 mL) was added 4-trifluoromethoxyphenyl
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Exanpl e 18 2-J641
-Ethyl-3-(4-trifluoromethoxvphenvl)ureidol-3-brono-5,6

WQ 7008405737 PCT/US2005/013870

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hvl pr opi oni c
acidH Br caNON~ I ,>, S OCF3 HO 10 Prepared
as-a white solid by substituting 7-net hoxy-2-tetral one
with 7- bronop-2-tetralone in STEP A above. '"H NWR (300

Mdeyakdiel (B))OES(BmL usrv) m&qdlmané the réad&@n(rﬁtxtljre@s stlrred at room
7.15-7.18 4.41-4.79 (m 1H), 3.40-3.47

temperaidye. fg d$ h :& hgr[sg)lvegt yy@sze@@vgqqund@medqce,qur@sure and

@%S&éﬁ%%éé Pgﬁgan% Pé%%@se-rﬂh%se%@n ([M%)HPLC eluting with a

Md@N{HGEghadie: tbAeIdiZ-{B4pi-otyl-Bad rifleordn ethekytsHen$t) oeeido]-3-

th -5, v .

ARGy 816 P ietily drensphinalen-2nysyitanhe? methy BpeRianis acid tort
' 05/ 105737 PCT/ US2005/013870 H N Y N |

g%t%e%eg]as\égﬂoégg Prepared as a white solid by

subst MSitMig) 527 EviHoske) 2t CHaiFaNgOs®.t h 7-

net hyl -2-tetral one in STEP A above. 1H NWVR (300 MHz,

CDCI3): 8 7.45-7.48 (m 2H), 7.22 (s, 1 H, 7.15-7.18

STED H2P)i6-[1-Bihv(-8-(4riftdorofhetido nyWureldd]5.6.7.8-
tétraHvd'ronaphr?halen-é—vlshIfar-lvli-Z—memvlDropibnic acid

To 2-{6-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid tert butyl ester (0.02
g; 0.03 mmol) dissolved in CH,Cl» (1.5 mL) was added TFA (1.5 mL) and the

reaction mixture was stirred at room temperature for 1.5 h. The solvent was

removed under reduced pressure and the residue was purified by reverse-
phase semi-prep HPLC eluting with a MeCN-H,O gradient to yield 2-{6-[1ethyl-
3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8- tetrahydronaphthalen 2-ylsulfanyl}-
2-methylpropionic acid as a white solid.

—— "M NMR (300 MHz, CD30D): § 7.45-7.48 (d, 2H), 7.15-7.18 (m, 3H),

6.71 (s, 1H), 4.43-4.79 (m, 1H), 3.75 (s, 3H), 3.43-3.45 (m, 2H), 2.88-3.08 (m,
4H), 1.99-2.03 (m, 2H), 1.38 (s, 6H), 1.25-1.52 (t, 3H).
MS, m/z; 526 (M+1) CasHogF3N2OsS.

The following compounds were similarly prepared according to the
procedure described in Example 14 above with selection and substitution of

suitable reagents and reaction conditions.

Example 15
2-{6-[3-(4-tert-Butylphenyl)1-ethylureido]-3-methoxy-5.6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid
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2.39 (s, 3H), 2.01-2.03 (m 2H), 1.41 (s, 6H),
1.24-1.29 (t, 3H. M5 mz: 511 (M+l) C25H29F3N204S.
wEx@sphEe320 10 PCT/US2005/013870
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidol-3-tr
i fl uoronet hoxy-5 6 7 8-
t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hvl pr opi oni ¢
acid H FBCONN OHO S )ca OCF3 O Prepared as white
solid by substituting 7-nmethox -tetralone with 7-
met hyl -2-tetral one in STEP A ag:ae. 1541H NWVR (300
MHz, CDCl3): &.€d 48 (d,. 2H) N7-37N(s,
7.12-7.18 (m 3H) ; N\

o-7.

2.97-3.21 (m : 2HJI,

1. 25- 1. 380¢¢, . 80 (1) GN205S
20 Exanpl e 246231

-Et hyl - 3- (4-Ari fl uoronmet hoxyphenyl ) ur ei dol - 3- phenyl -5
6 7 8-

t et r aRvelvared st sanabik by 2eplasing 4fluczometioxyphepyldsocyanate with
id,  -92 W 2005/ 105737 ~
il SR SR S 2age 015870 H VN

2-(6- tmyza{l}g,gqg,ﬁ_ﬁi@%g?qg@gég 8-t etrahydr onapht hal en

- 2-yi sul’fany propionic acid tert-butyl
ester To

2- (6-acetyl am no- 3-brono- 5, 6, 7, 8-tetrahydronapht hal en-
2-yl sul fanyl } - Exairiple 16

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-vyiIsulfanyl}-2-methylpropionic acid

N
| Ho\n><sj©ij/ \IO]/ \©\OCF3

-- Prepared as a white solid by substituting 7-methoxy-2-tetralone with 7-

fluoro-2-tetralone in STEP A above.

'H NMR (300 MHZ, CDCL3): § 7.46-7.51 (M, 2H), 7.25-7.28 (D, 1H), 7.17-
7.20 (D, 2H), 6.92-6.95 (D, 1H), 4.43 (M, 1H), 3.42-3.49 (M, 2H), 2.90-3.11 (M,
4H), 2.02-2.07 (M, 2H), 1.45 (S, 6H), 1.25-1.31 (T, 3H).

MS, m/z: 515 (M+1) Ca4H2sF4N204S.

Example 17
2-{6-]1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5.6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
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5 2-methyl propionic acid tert-butyl ester (0.135 g;

0.30 mmol) dissolved in toluene (1.5 m-) was added
w@b@sygbdser oni c acid (0.178 g; 1.46 nmmol), Pd(RPHB32005/013870

(15 ng; 0.013 nmol) and 2M Na2CO3 (0.61 m-) and the

reaction mxture heated at 95C for 18 h. The reaction

m xture was cooled, diluted wwth EtQAc, washed with

H20 (2X), brine, dried over Na2SO4, filtered and the

10 sol vent renoved under reduc pressure to yield a

crude residue which was purif?gq by fl ash

chr omat ogr aphy (S %? a pt ane- Et OAc

gradl ent  (50- - +108% TRy ehs
2- (6-acetyl alq ng~ 3- -5,6,[,8-tgtrah apht hal en
-2- yl sHibanyl 3& 2- ne Rr opioni ¢ @ci d tle byt yl
ester as a gfear ®il. Y : 383 ((M C4HB 1) OCF4

C26H33NO3S
2-{6-[1-Ethyf-3-(4-trifluoronethoxyphenyl)ureido]-3-ph

enyl - mréparkddss a white solid 7- ) _
tet rahydr onapht%a en-2- @lu?lf%srtﬁt/ tjlngz metﬂ?f%r tetralone with 7

02) eluting w

ablodo- Z—ieéradxmmmﬁh'EEBfA aﬁamrpl e 21 was additi onal I y

pr epar 0] | ing to the

pr ocea)fﬁ'emzzeéggm c?? Eﬁfg‘-ﬁ%a@f@tg by sel ecting and
substituting suitable 20 reagents in Steps F, G and H,
as appropriate. 1H NWR (300 MHz, CDCl3): 5 7.45-7.48

(d, 2H), 729738(m 6FI)E,_8_fm9.§_-L3_718(d 2H) 710
) ( g.

(s, 6H) téﬁahMrEna@Htﬁa(dHﬂ)vl%HﬁwmmmﬁoﬁMbbﬁ

the foregoing specification teaches the principles of
the present invention, wth ex | es provided for the
pur pose of iIIustration it wll [be -3 WO

2005/ 105737 PCT/RIS2005A0138AQ
practice of the invg J
vari atiqns, adgptati
wi t hin t%'\é 0
equi val ents.l| 5 - 97

@)

Prepared as-a white solid by substituting 7-methoxy-2-tetralone with 7-

0 .nd/or

bromo-2-tetralone in STEP A above.

"M NMR (300 MHz, CDCls): § 7.45-7.48 (m, 3H), 7.36 (s, 1H), 7.15-7.18
(d, 2H), 4.41-4.79 (m, 1H), 3.40-3.47 (m, 2H), 2.90-3.07 (m, 4H), 2.01-2.03 (m,
2H), 1.45 (s, 6H), 1.24-1.29 (t, 3H).

MS, m/z: 576 (M+1) Ca4H26BrFsN20O4S.

Example 19
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyureidol]-3-methyl-5,6,7 .8-
tetrahydronaphthalen-2-visulfanyi}-2-methylpropionic acid
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WD 2005/ 105737 PCT/ US2005/ 013870 We Claim 1. A
process for the preparation of a conpound of fornula

wW@R)w0513B3782 R1 Q X - NH / " R4 R3 (L) wherei PCBURW0S013870

sel ected fromthe group consisting of OH OPg2, NH2
and N(Pg3Pg4); wherein Pg2 is a carboxylic acid
protecting group; and wherein Pg3 and Pg4 are each

i ndependent|y sel ected from hydrogen, Cl1.8al kyl, C3
8cycl oal kyl or aryl; or Pg3 anthPg4 are taken together
with the nitrogen atomto whi lgﬁthey gre bound to

form C3_10heteroagyl o C3_10non romgyic

het erocyclic; 10 es apd geprgdent | 'y
H, C1.6al kyl \( b q ;\%8/

or (CH2 XNWhere S >

i ndependent lliy H oF Cl bal kyl”; and mis
from1l to 6% 15 alternatively, RL and R2 are taken

t oget her wtq1 the carbon atomto which they are

attac F}’e@baredfay mn@ s'B)Jld Gycdubtikiting Tl-rr*l@chéiy QHéﬁ‘gﬁhe with 7-
from provi ded t hat when 1,
F!se”%t?tﬁ?t'éﬁ'o’ﬂ%@ §T5F’ %ab@yetl on; and when n |s 2, X

Ra,ORb, & P9\ S
anYnt edecF;

L encutAily (18 1461 CBRTEY 7 RSy B . B804 1t D 7 1

(ds ZH)hFr02 fxan mymaqg@mgq bguadoa3 4l7f(ﬁ1 _QH)PQ%SLB 03:(m, 4H),

R3 is H, Cl1 3al kox a
Eacle R0, 2 or . AL, (5, SON-ER 1085 (10BR00; an
RS |s%tﬁw 8%1TRi4) QS%égFQN%4§ed that R3 is other

Example 20
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6 7. 8-

tetrahvdronaphthalen-z-vlsuIfanvl}-2-methvlpropionic acid

H
F4CO N
w2, ”O‘ -

Prepared as white solid by substituting 7-methoxy-2-tetralone with 7-
methyl-2-tetralone in STEP A above.

"H NMR (300 MHz, CDCl3): 6 7.45-7.48 (d, 2H), 7.37 (s, 1H), 7.12-7.18
(m, 3H), 4.44 (m, 1H), 3.43-3.48 (m, 2H), 2.97-3.21 (m, 4H), 2.03-2.05 (m, 2H),
1.42 (s, 6H), 1.25-1.30 (t, 3H). .

MS, m/z: 580 (M+1) CasHaeFsN2O5S.

Example 21
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyureido]-3-phenyl-5,6,7.8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methvlpropionic acid
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each RO and R10 is independently Cl.6al kyl; -95 WO
2005/ 105737 PCT/ US2005/ 013870 R4 is H or

WO ¢@316%8T ai ght chai n al kyl ene) RL5i wher ei n RIBCT/BES1405/013870

Cl_7al kyl, [di(CL. 2al kyl)am no] (C1. 6al kyl ene) -
(C1_3al koxyacyl ) (Cl. 6al kyl ene) -, Cl1_6al koxy,

C3_7al kenyl or C3_8al kynyl; 5 wherein R4 has no nore
than 9 carbon atomns; al ternativel y, R4 is -(straight
gne) R16i wher eM_R16 is C3_

5-6 rrenbered non- arogatic

and theroa ons

sel ected from+ Oy the %, t he
above hydrocsys hr byl nnlet ny be
opt i ondtl ed et wee@ 1 arts

substi t uent |nd§pendently sel ected from¥, < OGs
I, am no, thyl, ethyl, hydroxy or nethoxy;
conprising Pgl NH2 NH X n R n R33 (Ill) (1V) 15

SRR A, 29(aAcetyizming-BbhéylHib 7 §-téttabydronapietheienk® yisulfanyl)-
corre ondl n co our}d of formula (1V), wherein Pgl
- WeBebup which is inert to

as c%t INF‘ .6, 718|tet~ ahydr$hapniRafen-Bisulfany}-
(V) R Y
2-methylpropionic acid tert-butyl ester (0. 135 g; 0.30 mmol) dissolved in

toluene (1.5 mL) was added phenylboronic acid (0.178 g; 1.46 mmol),
Pd(PPhs)4 (15 mg; 0.013 mmol) and 2M NazCOj3; (0.61 mL) and the reaction
mixture heated at 95°C for 18 h. The reaction mixture was cooled, diluted with
EtOAc, washed with HyO (2X), brine, dried over Na,SQy, filtered and the
solvent removed under reduced pressure to yield a crude residue which was
purified by flash chromatography (SiO,) eluting with a heptane-EtOAc gradient
(50—100%) to yield 2-(6-acetylamino-3-phenyl-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methyl-propionic acid tert-butyl ester as a clear oil.

MS, M/Z 383 ((M-C4H3)+1) Ca6H33NOsS

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-pheny!-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid, the compound of
Example 21 was additionally prepared, as a white solid, according to the
procedure described in Example 14, by selecting and substituting suitable
reagents in Steps F, G and H, as appropriate.

'H NMR (300 MHz, CDCly): § 7.45-7.48 (d, 2H), 7.29-7.38 (m, 6H), 7.15-
7.18 (d, 2H), 7.10 (s, 1H), 4.46 (m, 1H), 3.44-3.49 (m, 2H), 2.98-3.06 {m, 4H),
2.04-2.06 (m, 2H), 1.26-1.30 (t, 3H), 1.14 (s, 6H).

MS, M/Z: 573 (M+1)-CasHaoF3N205S

While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be
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/I n R4 R3 (VII) -96 WO 2005/105737 PCT/ US2005/ 013870
reacting the conpound of fornmula (IV) with a suitably

wa@ astodzet ed conpound of formula (V) wherein REAGT/US20881013870
ot her than hydrogen and wherein J is Br, d or I, in
the presence of a base, to yield the correspondi ng
conpound of formula (V); and then reacting the
compound of forrmula (VI) with CISG8H, to 5 yield the

tiogersignshibahthequapticendr the ifvamtioh &n(:gﬂripi):as?es all Iof th(e u\%ual
reac e compound of formula

%‘ﬁ%‘ O@?s%ﬁ?%ww%&ar ququ@g@m 3% 6ARNeNthip Hheaeaped the

follomincaclaivd dndvirsied hydrogen; Pg | G Q2S N n

R4 O@C R3 (VI1) Pgdh“%elll]—@'l N+ NS nRIRANRR3

2 (V1) (IX) reacting the compound of fornula (V1)

Wi th a reduci ng agent capable of 10 reducing the

chl orosul fonyl group on the conpound of formula (VII),

to yield a mxture of the correspondi ng conpound of

formula (VII1) and the corresponding conpound of
formula (I'X); -97 WO 2005/ 105737 PCT/ US2005/ 013870
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Pg, n Pg 'N-S HS- N+RJ nRI4R3I2 R3 (VIII)
(IX) Q--- CHSNPgi RLnRd R R (X) W(MII) Q

wWORMR2/13%37 WO R2 ~-+R Q--- Pg, QS N n RAPCTRBS10¥3/)13870

reacting the compound of fornmula (M I1), isolated or
in a mxture with the conpound of formula (I1X), with
a suitably substituted conpound of fornmula (X)),
wherein Wis Br, C or I, in the presence of a base,
Ve Qlaihd t he corresponding 5 conpound of fornula (XI);
alternatively, reacting the conpound of fornmula (IX),
lsol afeRrogess fprdhe preparationiof B carepewithetiisamata €Lr mul a
(VMI11), with a rgduci g agent capable of reducing the
di sul fide on co und/ot fornula (1X), to yield the
corresponding co f \ (VI'l11); and then
reacting the comyound IIP&[O wth a
suitably substituted corrpd@ of mu (X), wherein
Wis Br, d or I, in the e g)of a Rpse, to yield
the correspondi ng conpou of formula (XI);

(L)

wherein

Q is selected from the group consisting of OH, OPg?, NH, and
N(Pg*Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, Cq.galkyl, Cs.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to
which they are bound to form Cs.igheteroaryl or Cs.4onon-aromatic heterocyclic;

each of Ry and R; is independently H, Cqsalkyl, (CH2)mNRaRp,
(CH2)mORs, (CH2)mNH(CO)Rg or (CH2)mCO2Rg;

wherein each of R,, Ry, and Rgis independently H or C4.salkyl; and m is
an integer from 1 to 6;

alternatively, Ry and R; are taken together with the carbon atom to which
they are attached to form a C 3.7cycloalkyl;

n is an integer from 1 to 2;

Xis §;

provided that when n is 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when nis 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7

position;

Rs is H, Cq.3alkoxy, Cs-salkylthio, halo, C4.salkyl, NRgR1g, NHCOR10,
CONHR1g or COOR1p; and Rg3 is ortho or meta to X; provided that R; is other
than CF3;

each Rg and Ry is independently C4.alkyl;
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-98 WO 2005/ 105737 PCT/ US2005/ 013870 O R2 O R2 <SON

R\ QQSI|I NnRA/ n R4 33 (XlI) (L) reacting the
w@oovpaesta7 of fornmula (XI), to yield the corresponts1ugs/013870

conmpound of forrmula (L). 5 2. A process for the

preparation of a conmpound of forrmula (I) R7 O N (CHA

R XNH\ OQ; ~ HOnNnRRS R RR3 (I) or a

pharmaceutical Iy acceptable salt, C1_6 ester or Cl.6

am de thereof, wherein each of Rl and R2 is

i(gggg%ggg%ég RO R, SRR MherefiRieds K. Syarikvl,

bﬁ(%almbarrm!(@aeallsﬂem)e F’(@W%Ikbb(yad:jll}lm Qéukﬁ@hb)d 01 @@ﬁioxy,

r fromlto ; alternatively,

Creikad, o tsaivay

' 'wth the carbon atomto \NhICh they
t 15 nis an
° ?L?egquéﬁ]g(rﬁ“ r%gi%mé}?(%g%é%ﬁig)@'ﬁla@dﬂh%hat when n is

1, X akemetivelyaRs ishgstBaight &mnﬂﬁ@ﬂ@lerﬁ)%é’%ﬁﬁarém Rig is Cs.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

10 wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, CI, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
AN /P91 :
| | NH
/ F / e n
R3
(i (IV)

15 reacting a compound of formula (1ll), to yield the corresponding
compound of formula (IV), wherein Pg' is a nitrogen protecting group which is
inert to CISO3H;

Rs 8
(V) (VI
P
/
ClO,S——— [ N
\
/ / n R4



10

is 2, Xis bound at the 6 or 7 position; provided
further that when nis 2 and Xis 20 bound at the 6

w@o®stoos] then R3 is other than hydrogen and poOL/ns208$/013870

the 7 position; -99 WO 2005/105737 PCT/ US2005/ 013870

R3 is H, Cl_3al koxy, Cl1_3al kylthio, halo, Cl_6alkyl,

NROR10, NHCOR10a CONHR10 or COOR10; and R3 is ortho or

nmeta to X; provided that R3 is other than CF3; each

RO angedtfhg thel comepsuitror foymGb @) With a sdit S§b§t|it@t'éd
-(Cl_5strali ght chai n al kyl ene) R15) wher ei n 5is H

compaurgof fomauiacy) Mazgln)&mlﬁ&meratganmy@lmen and wherein J

(5B AT GY RSty PASG ol R hiESpgngips gompound of

fdvatuld (¢HY 8ed tiedrorasictihg thé tormpaundealf ornidlai(Vl) with CISOgH to
-(strai ght chain Cl_5al kyl ene) RL6; wherein R16 is _

G(L%Vé rftﬁapwesmndm@cemp@uﬂeroé&orﬁuﬂa aYlkati c
e &% BRYFleHhel o e oy R cer DEREEIPY PR GispsH. tovild

the casespmiding cBhpouddRE fosnuladedentiengih R sielhgctagen;
fromH C1_6al kyl, hal o, , hitro, COR11l, COOR11,
C1_4al koxy, C1.4al kylthiq oRy, Phgidil, NRLLR12
or a 5-6 nenber edCH@JS y : ﬁtvveen 1 and 2
het eroatons ~ selected fra Q.. An 20 R6 is

sel ected from Cl_6al kyl, saalo, cyeq o rﬁ‘itro COR13,
COOR13, Cl1_ 4al koxy, CR34aI kylt hi o, hydroxy, phenyl,
NR13R14 or a 5-6 nembered hef Hbcyclyl with between 1
and 2 heteroatons selected fromN, 0, and S;
alternatively, R5 and R6 or and R7 nmay be taken
together to be a 25 bival ent|nviety, saturat ed or
unsat urated, selected from C3¢al kvl ene,

4al kenyl ene 6% \ 2)p Q1. 2) 91q\|I from
0OtopR S nteder fromfl t ein
sandtd \ ?
R4

(Vi) (IX)

reacting the compound of formula (VIl) with a reducing agent capable of

reducing the chlorosulfonyl group on the compound of formula (VIl), to yield a
mixture of the corresponding compound of formula (VIIl) and the corresponding
compound of formula (1X);
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sum(p + gq) is at least 2; 3-0 each R11, R12, R13 and
R14 is independently H or Cl.6alkyl; -100 WD

WQQ®5104:03737 PCT/ US2005/ 013870 wherei n each oPCT/I§2005/013870

above hydrocarbyl and heterocarbyl noieties nmay be
optionally substituted with between 1 and 3
substituents i ndependently selected fromF, d, Br,
I, am no, nmethyl, ethyl, hydroxy or methoxy;
conprising the process of Caim1l and further
conpri si OR2 RLp QX NHn R4 gL) R7

il X 9INHHON R4 H5 RL R LIS
pednd of formula (), £0oy
cor r espopdt mgv) conppund of fornul a (I34 3. \Anpr oCE
4f a conpound o forrrula(l) R7R302
0 --(CH2)c OR6 X NHHONnRIR5 101 R2 R3 (I)

(Vi) A (IX)

(X1)

reacting the compound of formula (VIIl), isolated or in a mixture with the
compound of formula (IX), with a suitably substituted compound of formula (X),
wherein W is Br, Cl or |, in the presence of a base, to yield the corresponding
compound of formula (XI);

alternatively, reacting the compound of formula (IX), isolated or in a
mixture with the compound of formula (VIII), with a reducing agent capable of
reducing the disulfide on compound of formula (IX), to yield the corresponding
compound of formula (VIIl); and then reacting the compound of formula (VIil)
with a suitably substituted compound of formula (X), wherein W is Br, Clor I, in

the presence ofa base, to yield the corresponding compound of formula (X1);
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or a pharmaceutically acceptable salt, Cl_6 ester or
Cl 6 amde thereof, wherein each of RlL and R2 is

w0 pbepestaent |y H, Cl_6al kyl, (CH2) mNRaRb, ( CHXTORBNS/013870

(CH2) M\H(CO) R8 or (CH2) mCO2R8; 15 wherein each of Ra,

Rb, and R8 is independently H or Cl_6alkyl; and mis

an integer froml to 6; alternatively, RL and R2 are

taken together with the carbon atomto which they are
tac to forma C 3_7cycl oal kyl; @101 RO

2 R{31~LCT/ US20054 013870 n is apn i er from1l
Pn 2, \X sS; “Jyrovided,t fat when n is A, i S' FoUTN

e 5°r nd when n >5 i¥ 2, )%_T N‘\H
the 6 or 65 Rovi ded further that wh )R R,

and X iSR3bund at the 6 position, then R3 ig, other
t han hydr ogen_and bound at the 7 position; R is H,
Cl. 3al koxy, €f3alkylthio, halo, Cl_6al kyl, NRORO,

NHCORE ot é&)ﬁ r 0;.vand R3 is ortho or .
neta t OC%I&SQ oV d?é%ﬁg{%g %ﬁhg)ry'e%%ﬁ cetrespepding
®RInpoghdrbDfarsian(lgpendent |y Cl. 6al kyl ; R4 is H or

-(Cl_5straight chain al kyl ene) Rl5; wherein RL5 is H,
Cl_7al kyl, 15 [di (C1. 2al kyl ) am no] ( Cl. 6al kyl ene) -,

Cl_3RI¢exa = I
%3_7a$lgg nyl gy %%%bgntﬁr?g@] 8?@]%#&% qligé%ﬂgarﬂ)r e
than 9 carbon atons; alternatively, R4 is -(strai glp:;7
chai n Cl. 5al kyl ene) R16; whereipy R16 is C3_

6cycl oal kyl or a 5-6 nenbered xjn-ar omati c

het er ocycl w th between-l and R6—(ClHe):
iﬁl an Hnteger fr
epengently selected from H,
> nnitrly, COR11, COORL1, R4
| kKR4 hi o, hydroxy, phenyl,

Cl. 6al kyl ,

Cl_4al koxy,1 C1. "

or a pharmaceutically acceptable salt, C1. ester or C1.5 amide thereof,

wherein

each of Ry and Rz is independently H, Cqalkyi, (CH2)mNRzRy,
(CH2)mORe, (CHg)mNH(CO)Rg or (CH2)mCO2Rg;

wherein each of R, Ry, and Rgis independently H or Cy.salkyl; and m is
an integer from 1 to 6;

alternatively, Ry and R, are taken together with the carbon atom to which
they are attached to form a C 3;cycloalkyl;

nis an integer from 1 to 2;

Xis S;

provided that when n is 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when n is 2 and Xis

bound at the 6 position, then R® is other than hydrogen and bound at the 7
position;
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NR11R12 or a 5-6 nenbered heterocyclyl with between 1
and 2 heteroatons selected fromN, O, and S; R6 is

waedosaewa? from CL. 6al kyl, hal o, cyano, nitro, BORLIS005/013870

COOR13, Cl1_ 4al koxy, Cl1-4al kylthio, hydroxy, phenyl,
NR13R14 or a 5-6 nmenbered heterocyclyl 30 with

between 1 and 2 heteroatons selected fromN, 0, and S;
-102 WO 2005/ 105737 PCT/ US2005/ 013870 alternatively,

RS anR;Ré HrCRallkoyy, B amylths, halkeo tauet Nﬁgmg NPFIC@Rm,
bi val ent i et saturated or unsaturated, select

30 26CQP én@ andRs isprtheeerymeir toX; provided that R3 is other
e %%pN(CHl 2)g; pis an integer fromO to 2 and ¢
I's an integer from1l to 3; wherein the 5 sum (p + q)

i's at ekehR}y and Ragls iRddperiiehtlyfddatiyd R4 is
i ndependently H or Cl_6al kyl ; V\herel n each of the

above hydrocarbyl and heterocarbyl noi eties may 10 be

opti opgliby 5}1*{ gﬁg. At Wik *ﬂ{é}q%}i‘@ﬁ{a&f ficre E1 Rtﬁ is H, C1 ralkyl,

substituents ind pen ently

[di(Guaticy) ammnliKC&Faitigis%Ra) '“W””““”‘?F‘F‘Wl ) sasab(klyl\c/a)ne) C1-ealkoxy,
- nn

&égg@‘? ‘%@%@ﬁi‘&(ﬂ%’&r of formula (111), to yield the

correwéﬂn% Ags POTROI a0 SAbBHIdloik) , wherein Pgl

is a nitrogen protecting group inert to

Cl SO eftegativgly, Rulis Nstraight chain @ {allkylend¥Ris; WisereinVR 18 Ca.
2&9Joau%}| or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

c is an integer from 0 to 1;

each of Rsand Ry is independently selected from H, C4alkyl, halo,
cyano, nitro, COR14, COORy4, Ci4alkoxy, Cq4alkylthio, hydroxy, phenyl,
NR11R12 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S;

Re is selected from C4.galkyl, halo, cyano, nitro, COR43, COOR13, C.
salkoxy, Ci4alkylthio, hydroxy, phenyl, NR13R14 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;

alternatively, Rs and Rs or Rs and R; may be taken together to be a
bivalent moiety, saturated or unsaturated, selected from Cs4alkylene, Cs.
salkenylene or (CH1.2)pN(CH12)q;

p is an integer from 0 to 2 and q is an integer from 1 to 3; wherein the
sum (p + q) is at least 2;

each R14, Ry2, Riz and Ry4 is independently H or Cqgalkyl;
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CAES Nn R4 R3 (VII) reacting the conpound of
formula (IV) with a suitably substituted conpound of

wo 2000371 V) wherein R4a is R4 ot her than hydrpgEOSENH013870
wherein J -103 WO 2005/ 105737 PCT/ US2005/ 013870 i s Br,
A or I, in the presence of a base, to yield the
correspondi ng conpound of formula (VI); and then
reacting the conpound of formula (VI) with CISGBH, to

yi el deweM(ﬁac&Smhdlalﬁ)véqmmtinbW ar‘deh@‘l!é'r@ce(rHW thoieties may
%eiernathj\é t3;§t8react| ng the conpound of fornu (

gptieng uigdeyvith Detween &@\ndé’sﬁuh%titngnfﬁdﬁﬁ@mz\gemly

SO ) CHE! £eB8, e Ry o ShiBinde ..

2 (Vebiprising ther pracess of Clw’mc’oerpdtﬁturtl:lh@‘fcdmﬁmlhg (V1)

wth a educilﬁg agent capabl e of reducing the
chl oros@sfoné?group on the conpound of formula (VIl),

to yield ure~Qf the correspondi ng conpound of
f or mul aQ '9( and th espondi ng—10 _conpound, of
formul a 1q1\4 WO p K87 PCT/ US2005/ 013870
Pgl gN s F R,

5
reacting the compound of formula (L), to yield the corresponding
compound of formula (I).

3. A process for the preparation of a compound of formula (1)

R7
O
O - AN >—N—(CH2),3 Rg
n R4 RS
10 Ri R Ry
(1)

or a pharmaceutically acceptable salt, C4.¢ ester or C1¢ amide thereof,

wherein

each of Ry and R; is independently H, C1.galkyl, (CH2)mNRaR,
(CH2)mORsg, (CH2)mNH(CO)Rg or (CH2)mCO2Rg;

15 wherein each of R,, Ry, and Rgis independently H or Cqsalkyl; and m is

an integer from 1 to 6;

alternatively, Ry and R; are taken together with the carbon atom to which
they are attached to form a C s.zcycloalkyl;
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HS-- N+/\J nRRAN4RI2 R3(MII) (IX \ Pgl
OR[Hs | N1/ / nRd QR R3 (X W(VII) RL Q

O
w0 R00R207X) WO R2 ~-+R Pgl QS N n R4 R3 PXI/PS2005/013870

reacting the conpound of formula (VII1), isolated or

in a mxture with the conpound of formula (I1X), with

a suitably substituted conpound of fornula (X),

wherein Qis selected fromthe group consisting of OH,
OPg2, NI -12 and s N(Pg3Pg4); wherein Pg2 is a

car boxylic rotecting group; and wherein Pg3 and
Pg4 apis di%egﬁﬂﬁ' ig 12}y sel ected from hydrogen,
Cl_8akkyls: C3_ 8c:ycl oal kyl or aryl; or Pg3 and Pg4

are taken together with the nitrogen atomto which

t hey eroé/'dﬁﬂﬁ%@t Wfﬂeﬂ'lcﬂ s 53X E)lbm]rm‘ abihgl 5 or 6 position; and when n

2 SR Pk BT HoSR, bt e et o vz and X i
boundcaPiprRe b@siﬁ@ﬁpﬁh@zﬁ@@% StREMAkA r(yﬁhigen andBound at the 7

position;

Rs is H, Cq.zalkoxy, C.zalkylthio, halo, Cs.salkyl, NRgR19, NHCOR 1,
CONHR o or COOR1g; and Rj is ortho or meta to X; provided that Rj is other
than CFj;

each Ry and Ry is independently C4_salkyl;

R4 is H or -(Cy.sstraight chain alkylene)Rs; wherein Rys is H, C47alkyl,
[di(C4.calkyl)amino](C1.salkylene)-, (C+.3alkoxyacyl)(C1.salkylene)-, Cqalkoxy,
Caralkenyl or Cs.salkynyl;

wherein R4 has no more than 9 carbon atoms:

alternatively, R4 is -(straight chain Cy.salkylene)R4s; wherein Rig is Cs.

sCycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

c is an integer from 0 to 1:

each of Rsand Ry is independently selected from H, C1-salkyl, halo,
cyano, nitro, COR41, COOR4, Cy4alkoxy, Cysalkylthio, hydroxy, phenyl,
NR14R12 or a 5-6 membered heterocycly! with between 1 and 2 heteroatoms
selected from N, O, and S;

Rs is selected from Cy.salkyl, halo, cyano, nitro, CORys, COORy3, Cs.
salkoxy, Cq4alkylthio, hydroxy, phenyl, NR4sR14 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;
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WD 2005/ 105737 PCT/ US2005/ 013870 alternatively,

reacting the conpound of fornmula (IX), isolated or in
W@2005403182 Wi th the conpound of formula (VIII1)PCTMUSIN0H013870

reduci ng agent capable of reducing the disulfide on

conpound of forrmula (1X), to yield the correspondi ng

conpound of formula (VII1); and then reacting the

compound of forrmula (VII1) 5 with a suitably

subst biteirediveTRe WA RS of RBHERS May Mo BIKRNoEkiner to be a
selected from the group consisting of OH OPg2, NH2

hivaleqt macietys patuiatedaminestuiated: seteated fpm Esaalkylene, Cs.

j upy erein Pg3 and Pg4 are each
%8%@2%%%%{?‘; é’@iprél@?@&m‘r om hydrogen, Cl_8al kyl ,
C3. 8cpds aalikiegenfroar §lto 2aindPg s anntteferfrome! t@Be@wherein the

together with the nitrogen atomto ich they are
5 BUTH® t 8) Batil8ash 43 10het eroaryl or C3_10non-aromatic
het erocyclic; and wherein Wis Br, d or I, in the

presence of a base, to yield the correspondi ng

conpoeach &% 1,fRpMBRlaand Ry) is iDdBgetdidtly Hidt (RgalkykRL Q
S~NQSNH nRANRE R3R3 (XI) (L) reacting the
compound of formula (XlI), to yield the correspondi ng

15 copmeréi erichid" : VU oyl moili

NH n R4 (L) < d?éw%?ogé}‘yﬂ@(‘%@ﬁ'?ﬁ%%@gﬁywﬂ@f"%é% may
10 g opRenally sabgtituted)with between 1 and 3 substituents independently

selected from F, Cl, Br, I, amino, methyl, ethyl, hydroxy or methoxy;

comprising
I NH, ———— | NH
/ F N A / A n
R3 R3
an) (IV)
reacting a compound of formula (l1l), to yield the corresponding
15 compound of formula (IV), wherein Pg' is a nitrogen protecting group which is
inert to CISO3H;
AN /Pg'l X /Pg1
| NH _Red N
G - \
/- " v) Zth R
Rs Rs
(V) (V1)

AN /P91
C|o2s—i N
/ / n \R4

R
v

reacting the compound of formula (1V) with a suitably substituted

compound of formula (V) wherein Ry, is R4 other than hydrogen and wherein J
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-106 WO 2005/ 105737 PCT/ US2005/ 013870 reacting the
conpound of formula (L), to yield the correspondi ng

w@oovpaesta7 of fornula (1). 4. The process of C BCTHUS2005/013870

wherein Qis OPg2, Pg2 is t-butyl, Xis S, RLis 5
methyl, R2 is nethyl, the -X-C(R1IR2)-C(O)-Q group is
bound at the 5-position, R3 is hydrogen, nis 1 and
R4 is ethyl 5. The process of Caim2 wherein Xis S,
R1Bt, TGt hid the'%?reéénd@éﬁ‘é’ basé, "t% oyielﬁ‘tﬁé %ﬁ@ap&&@hg%mpound of

roup i s bound at the 5- posit dr oge
rmJIa R41); and tkerergagting d:he sompoRBdlaf fMymuIEQVh) WIRGCI|SO3H to

el HECAE g PamEbub o SRETRIVIT R s bethy s ©
the - aneKE(aTﬂ/B@f) ré%ﬁcsﬂhg%‘e @ofibund &QQﬂﬁul@t(l\t/E\ﬁltﬁClSOgH to yield

osi tion, i's hy drog nis 1, is et

e wre%oqnphm@g@mpoaa iof fermula LWH))WBBFRJR)RH&@YR‘?OQ%\,
hydrogen 15 7. A process for the prepzfgatl on of a _
conpound of formula O Y=Y R R /XN " R4 R3
(L) wherein Qi sCKy : = Noup consi sting
of OH, OPg2, NH2 and 20 : V\he\\ml n Pg2 is a
carboxylic acid protectiyg group, "and erein Pg3 and
Pg4 are each i ndependentidy sgvﬁ)at ed from hydrogen,
Cl. 8al kyl, C3_ 8cycl oal kyl ryl; or Pg3 and Pg4
are taken together with the njtrogen atomto which
they are bound to form C3_10hgteroaryl or
C3_10non-aromati c heterocyclif; 25 each of Rl and R2

IS i ndependently H, Cl1. 6al kyly ( ,
( CH2) mOR8, Q) AAIN( Jor ( %o "y e ch
of RaHSFbjd-a HNlependgnt) . ‘
mis an i 16 m 1Mo 6;
/ : R
R3
(Vi) (IX)

reacting the compound of formula (VII) with a reducing agent capable of

reducing the chlorosulfonyl group on the compound of formula (VII), to yield a

mixture of the corresponding compound of formula (VIII) and the corresponding

compound of formula (1X);
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-107 WD 2005/ 105737 PCT/ US2005/ 013870 alternatively,
Rl and R2 are taken together with the carbon atomto

waioshod7bey are attached to form a C3_7cycl oal Rgi/pS2005/013870

is an integer from1l1l to 2; 5 Xis S; provided that when
nis 1l Xis bound at the 5 or 6 position; and when n
is 2, Xis bound at the 6 or 7 position; provided
further that when n is 2 and Xis bound at the 6
position, then R3 is ot her than hyd aen and bound at
the 7, S|t'on R3 is H C1. bxy, 7

halo’ ¢1 6al kyl, N i
0;N\and R3 is drtho orRrreta , J

sRygther than CF3; ‘ehch R9"and \(ﬁ

IS i ependently Cl 6al kyl; 15 R4 NS Hor -(Cl1_5 3/2

stral &I}ﬁ] n al kyl ene) R15 wherein R15 is H

Cl_7al kyI d| (CL1. 2al kyl ) am no] ( Cl. 6al kyl elﬁ%)-,

(C1_3al koxya yl) (Cl1_6al kyl ene) -, C1_6al koxy,

C3_7al kenyl ox C3_8al kynyl; wherein R4 has nol nor e

than 9 carbon jtons; 20 alternativegly, R4 is

-(straight chaiy Cl_5al kyl ene) R16; | wher ei n 6 is C3_ Pg

6cycl oal kyl 8r a\b- 6 nmenbered non-pronati N/ 1

het erocycl yl 7w t h\between 1 and 2 to
sel ect ed fro N, 0\ and S; wherein|each o ve \R
hydr ocar byj GFE rocar byl noiet]es 25 be 4
optionally subS|tL?t d with betweeh 1 ancf 3

substitupgts i Mdependyntly selectpd fromF, (@ Br,
I, am no, nethyl, ethyN, hydroxy ok nethoxy; -
conpri sing Pgl NH2 NH N n

R1
X
Q™ R, (X)
W
0]
>—<-R1| S P
d St {
A n R4

(X1)

reacting the compound of formula (VIIl), isolated or in a mixture with the
compound of formula (I1X), with a suitably substituted compound of formula (X),
wherein Q is selected from the group consisting of OH, OPg?, NH, and
N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, C4.galkyl, Ca.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to
which they are bound to form Cs_ioheteroaryl or Cs.1onon-aromatic heterocyclic;
and wherein W is Br, Cl or |, in the presence of a base, to yield the

corresponding compound of formula (XI);
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15

R3 R3 (Ill) (IV) -108 WO 2005/ 105737
PCT/ US2005/ 013870 reacting a conpound of fornula

w@ dos)9578D yi el d the correspondi ng conpound of PEDUS2DE013870

(I1'V), wherein Pgl is a nitrogen protecting group which
is inert to CSBH, Pg, Pg, N HR4a J N (V) n Rda
R3 (IV) RB (M) Pg, CCA22S N / nR4 R3 (MI) s
reacting the conmpound of formula (I1V) with a suitably
subst alterhehlvelxz,o'ﬂ;potumgi thd cormpouha of \grmutie (K{)nisBitaed or ita

Sl S SO S o Fle i S apaole of
SRR ot Bl B LB 1531418 S Bqpsponcing
wnpe&mxboﬂfanmudmﬁﬂdh;r&hd)mehaeammg {hd tompa0nd of formula (VIH)
itk B el potisyt G Moo PRE B righ BB Gu e afpeted from
{'h@r d%bé cbﬁhllsiln%?(ﬂ”l TORE?, I NHDUAS MPYPPEY; whetsR PR i aR
carboxyhc acid protecting group; and wherein Pg® and Pg* are each
independently selected from hydrogen, Cs.salkyl, Cs.gcycloalkyl or aryl; or P93
and Pg* are taken together with the nitrogen atom to which they are bound to
form Cs.qgheteroaryl or Cs.4gnon-aromatic heterocyclic; and wherein W is Br, Cl
or |, in the presence of a base, to yield the corresponding compound of formula
(XI);

0) Rz 0 R2
j>——{6i__ﬁ‘ )391 C>}——<E_R1 N
S — NH
f pona

(XN (L)
reacting the compound of formula (XI), to vield the corresponding

compound of formula (L);

YL
L,

(L)

O
0 N—(CHs) R
AN >‘ 2)c 6
X—— YO
HO ‘ \
n Ry Rs
R Ry Ry

(1)

Y
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(VMII) Pg, Pg: SN+ NS nRARINRERI 2 (VIII)
(1X)" -109 WD 2005/ 105737 PCT/ US2005/ 013870 reacti ng

wo b@saaitpound of formula (VII) with a reduci ngPEmEs1005/013870

capabl e of reducing the chlorosul fonyl group on the
conmpound of formula (VII), to yield a mxture of the
" correspondi ng conpound of fornmula (MI1) and the
correspondi ng conpound of forrmula (I1X); NPg, Pg, HS

N S 2to i 2
RSB0  CfhiToud REnHErE o Migiline ColrefebhéiAg

gemposindafifegnyladl)conpound of formula (VI11), isolated

or in a mxture

4. The process of Claim 1 wherein Q is OPg?, Pg? is t-butyl, X is S; Ry is
methyl, Rz is methyl, the —X-C(R1R2)-C(O)-Q group is bound at the 5-position,
Rs is hydrogen, n is 1 and Ry is ethyl

5. The process of Claim 2 wherein X is S, Ry is methyl, R, is methyl, the —
X-C(R4R2)-C(O)-OH group is bound at the 5- position, R3 is hydrogen, nis 1, R4
is ethyl, cis 0, Rs is hydrogen, R is trifluoromethoxy and Ry is hydrogen.

6. The process of Claim 3 wherein X is S, Ry is methyl, R, is methyl, the —
X-C(R1Rz2)-C(O)-OH group is bound at the 5- position, Rs is hydrogen, nis 1, R4

is ethyl, ¢ is 0, Rs is hydrogen, Reg is trifluoromethoxy and Ry is hydrogen.

7. A process for the preparation of a compound of formula (L)
0 R, |
>—<—R1 AN
/ A n Ry
Rs (L)
wherein

Q is selected from the group consisting of OH, OPg?, NH, and
N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg4 are each independently selected from hydrogen, Cq.galkyl, Cs.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to

which they are bound to form Cs.qgheteroaryl or Cs.qgnon-aromatic heterocyclic;

each of Ry and Rz is independently H, Cq.galkyl, (CH2)mNRaRb,
(CH2)mORg, (CH2)nNH(CO)Rg or (CH2)nCO2Rs;

wherein each of Ra, Ry, and Rgis independently H or Cysalkyl; and m is
an integer from 1 to 6;
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with the conpound of fornmula (1X), to yield the
correspondi ng conpound of formula (XIl1);

w@bdoenesisT vel y, de-protecting the conmpound of POF¥/DS1085/013870

(I'X), isolated or in a 10 mxture with the conpound
of formula (M1I1l), to yield a corresponding conpound
of formula (XIl); and then reducing the conpound of
formula (XI'1) -110 WO 2005/ 105737 PCT/ US2005/ 013870

Wit h altereditioelyg RagedtRLaaaken %gétﬁéﬂﬁﬁtﬁghé lR@rbon atom to which
g{é’ulflde %n conpound of forrmula (XI1), to yield the
e &g te dorpoarfes-syciosiimil a (XI11);
al ternatlvel y still, reacting the conpound of fornmula
(I'X), isolated or ina mxture with the conpound of
f or nuhas @wlihteger Wwotrh1 o peduci ng agent capable of 5
reducktng {he disulfide on conmpound of formula (I1X), to
yi el d correspondl ng conpound of fornmula (VI11);

and t ?Rﬂ, sy ﬂ{ ﬁ e r)?lsClS?(S'@‘PdJijlth%fs B%g}gsﬁiof%faﬂg when n

(M1 to y| e cor'’respondi ng conpoun
64,14 s bcmleLatlhEz oiHB piikition RBravlddfuih@r hadtivhéh A i$2 and X is

oS 7t e & Pa=Uah By histbet e sige AT BouD  the 7

pesifih:a (X), wherein Wis Br, G or 1, in the presence
of a base, to yield the corresponding conpound of
formula (L). 8. A process for the preparation of a

conpo n%f élﬂgkﬁ é IQalk Tthlo halo, ((9 Ga]rk))i 10, N%C,RSRW,
CONHR10 or COOR¢; and Rg is ortho or meta to X; prowded that Rs is other
than CFs3;

each Rg and Ry is independently C,alkyl;

R4 is H or -(C1-5étraight chain alkylene)R1s; wherein R+s is H, Cq7alkyl,
[di(C1-2alkyl)amino](C..calkylene)-, (C+.salkoxyacyl)(C1.salkylene)-, Cq.alkoxy,
Ca.ralkenyl or Cs.galkynyl;

wherein R4 has no more than 9 carbon atoms;

alternatively, Ry is -(straight chain Cq_salkylene)R+s; wherein Rqg is Cs.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, I, amino, methyl, ethyl, hydroxy or methoxy;

comprising
AN AN Pg,
| NH, ————— l NH
F N / A n
R R3
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1 RR R3 (1) 15 or a pharmaceutically acceptable salt,

ClL 6 ester or Cl.6 amde thereof, wherein each of Rl
wa@pesRs785 | ndependently H, CL.6al kyl, (CH2) mNRelRRIDS2005/013870

(CH2) nOR8, (CH2) nNH(CO) R8 or (CH2) nCO2R8i wherein each

of Ra, Rb, and R8 is independently H or Cl_6al kyl; and

mis 20 an integer from1l to 6; alternatively, Rl and

R2 are taken together with the carbon atomto which

t hey éﬁ@tmtaacw@@oundfommmwlf\elIl7ctxoqhelldlth§|correéééndﬁ@g

013 7/Q. nis an integer froml
?8%?05?&550%%%3’55 é?] aitregan psotesting grauipavhich is
tdwtt’@@lsc@yposml on; and V\,hen n is 2, Xis bound at
the 6 or position; provi ded further that when n is 2

and X | Rore 6 position,

than h drog nd atRife-J position
C1_3al K 4al kyl t hio—tato—€l_ 64l
NHC(PlQ,? RTO or COOR104(Vand R3 is

to X, Rgrovided that R3 is other 10
and R10 is {IMlependently C1. 6al kyl ;
-(Cl_5strai ght_chai n al kyl ene) R1l5; wherein 5is H,
Cl_7al kyl, [di
( CL. 3al koxyacyl ) (
C3_7al kenyl or C3_8 R4 has no nore
than 9 carbon atons; R4 is -(straight
chai n Cl_5al kyl ene) R16i erein Rl65 s C3_

6cycl oal kyl or_a 5-6 S on- af dhatic

het erocycl yl Wi 2Spe ]

selected fromN, O,
1;

koxy, 15

(Vi)

reacting the compound of formula (IV) with a suitably substituted
compound of formula (V) wherein Ry, is R4 other than hydrogen and wherein J
is Br, Cl or |, in the presence of a base, to yield the corresponding compound of
formula (V1); and then reacting the compound of formula (V1) with CISO3H, to
yield the corresponding compound of formula (VIIy;

alternatively, reacting the compound of formula (IV) with CISO3H, to yield
the corresponding compound of formuia (VIl) wherein R* is hydrogen;

2\ /P91
/R,
R
i
N Pg1 Pgs AN
HS—- N N <3
U * |
// n R4 Rﬁ ( n X /I
R3 R3 2
(Vi (1X)
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each of R5 and R7 is independently selected fromH,
Cl. 6al kyl, halo, cyano, nitro, COR11l, COORL1,

w@0dabkexy, Cl.4al kylthi o, hydroxy, phenyl, 2BCTMBIZDBRI/@13870

or a 5-6 nmenbered heterocyclyl with between I and 2
het eroatons selected fromN, O, and S; R6 is selected
from Cl. 6al kyl, halo, cyano, nitro, COR13, COOR13, Cl1_
4al koxy, Cl4al kylthi o, hydroxy, phenyl, NR13R14 or a

5-6 nwmﬂmgdhbe;bmmyﬂloﬂformulbf‘(WK}Wm?é‘rédLﬁfW%aaont capable of

nge,;f}%; &T%g& é&ﬁ%ﬁ&égg@gﬁbg C@Wgwm offermular®/llnte vield a
Ffixtfe Bﬁtr%r\fbr@sggiﬁ cdif Sﬂné F&r&ﬁlae&\?léls%p? &ﬁ% c%rrespondlng

noi ety, saturat nsatura
C3vrgiokint ef éormiBa (IXé)aI kenyl ene or (CHL.2)pN(CHL_2)q; p
is an integer fromO to 2 and q is an integer froml

to 3; Gum (p + q) | Ieast 2 eac
R11HSR RL4 i s independe £ *‘a ;
wherein the\ bove hydrocarbyl nd |er

A d
noi etieg may 10 be tionally su tIRiute (x}il
bet ween™@1 a 3 substituents indep ndently seI ecReg
fromF, O, }) |, amno, methyl, ethyl, ( oxy or 2
met hoxy; conprising the process of d ai m 7 aﬁd further
conprisingf OY--(~R2Z R QXNH / R4 R3 (L) R7
O-CL O~-N(CH2)c R NHNn R4 RS

Z N [ N
HN TS N P91
R4 ( n \ HS Il N\
F
Rs /2 / n Ry
(XIl) R
i (V) |

(X

de-protecting the compound of formula (VII), isolated or in a mixture
with the compound of formula (IX), to yield the corresponding compound of
formula (XIII);

alternatively, de-protecting the compound of formula (IX), isolated or in a
mixture with the compound of formula (VIll), to yield a corresponding

compound of formula (Xil); and then reducing the compound of formula (XII)
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HO 1 R2 R3 (1) reacting the conmpound of formula (L),
to yield the corresponding 15 conpound of fornula

W@ 2g05/18573A process for the preparation of a coPEDUSHOT13870

formula (1) R7 OO0 -N(CH2)c R6 X NHHO-"X1 In 4
4 RS R1 R R3 (I) -113 WO 2005/105737

PCT/ US2005/ 013870 or a pharmaceutically acceptable
salt, Cl1 6 ester or Cl1 6 anide thereof, wherein each

] th%lr@ﬂﬂ:lr@?agéntl d%@l@l%ﬁ@ﬁ@d'umdd th@deﬁﬂfléfé/ bn compound of formula
CH2) MNRaRb,  (CH2) nOR8, ( CH2) mN g CO R
2>@m;¢rmgmhe eprgRRasidingeempotineke] fcmmulan(ﬁﬂllleas i s

SRRy b R o B o it o
hogerdaithvihe Imoh’rmumalrdfdﬁrrﬁm@l’("\/ﬂ ), W"ﬂhcd]redd%mg agént capable of

attached to forma C3 7cycl oal yI n is an I nteger
fe@BIAINg the gisulfiste onrorppeimd ebifarauda maowwlé the cgrregponding

o2 o g B PBRA LA o BRAGHIE o obgPupi ormul
(Widh, to yield2hecdrrisspendihg wothpduridhef f6rrokei g, then R3
i s other than hydrogen ang bound at the 7 15 position;

R1
>—<—R
HS_}_ / Q/“\W#RZ d s—1J|— R NH
/ - AR,

R3

(X)

D)
(L)

reacting the compound of (XII) with a suitably substituted compound of
formula (X), wherein W is Br, Cl or |, in the presence of a base, to yield the
corresponding compound of formula (L).

8. A process for the preparation of a compound of formula (1)

T Lgat<t

(1)
or a pharmaceutically acceptable salt, C1. ester or C1.s amide thereof,
wherein
each of Ry and R; is independently H, Cqsalkyl, (CH2)mNRaRy,
(CH2)mORs, (CH2)mNH(CO)Rg or (CH2)nCO2Rg;

wherein each of R, Ry, and Rgis independently H or Cq.galkyl; and m is
an integer from 1 to 6;

alternatively, Ry and R, are taken together with the carbon atom to which
they are attached to form a Cs.7cycloalkyl;
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R3 is H Cl 3alkoxy, Cl 3alkylthio, halo, CL_ 6alkyl,
NRORL0, NHCORI O, CONHRIO or COOR10i and R3 is ortho

wW@eo0sa0eI3t 0 X; provided that R3 is other thanPEIZES2002013870

each RO and R10 is independently Cl1_6alkyl; R4 is H or
-(Cl_5straight chain al kyl ene) Rl5; wherein R15 is H,
Cl 7al kyl, [di(C1.2al kyl)am no] (CL1. 6al kyl ene) -

(Cl1_3al koxyacyl ) (Cl1_6al kyl ene) -, C1. 6al koxy,

C3_7al ke inRlaetReaBth 25 wherein R4 has no nore
t han 8 carb'gngaetorrs li?‘térnatlvely, R4 is -(straight
chai nXds Sal kyl ene) R16; wherein R16 is C3_

6cycl oal k non- ar o

oY DRore Biatuiatn MLk 1S Bung ot Kif 5 o6 & Rasition; and when n

B2 AP0 S8 ey Dor TP sRrtstliRr BTty HELuRERT iR oha Xis

hatnekat the 6posjiiondthen R® isedtbet éarf hydrogien @hddadung at the 7
cyano, nitro, COR11l, COOR11, Cl1-4al koxy,

EQSﬁgpkylthl 0o, hydroxy, phenyl, NR11R12 or a 5-6

nmenbered heterocyclyl with between 1 and 2 heteroatons

selected fromN, O, and S; 5 R6 is selected from

C1_6alRey$ H, Kalalkoxyabesalkylthio, halm@aaalkxbdﬂRaRm:I\lHCORw, ,

W%Sﬁé’ (ﬁhg%lahgy% '?M\ﬂ X'{{“quhgae%in E{%ﬁgt R i€'other

fredreCpPat ons seI ected fromN, 0, and S; alternatively,
R5 and R6 or R6_and R7 may be taken together to be a

10 bi earBite ahsl Bugis '@%@WY&h -agheyht ur at ed, sel ect ed

from C34al kyl ene, C3_ 4al kenyl ene or
(CHL_2)pN(CHL. 2)qg; p is an integer fromO to 2 and g

i s anRyri¢ éper -(Cr estraightoctBiin \aﬂ@d@e’)Rm@vhéram R is H))C4ialkyl,

?%é%%ﬁé&amnpguﬁmﬁw% FalieyaPA) Exoalkyleneirs Croalkory
@Q%Rehyp(g,%g nd heterocarbyl noieties may be

optionafly su stl uted with between 1 and 3
subst MthﬂaeamsR4 haie pe maanetthgn Sedrbonedoispm F, C, Br,

ﬂerna%er)]/y "\’4 |et h%’raigh%ﬁél%x& 5alkyqener5%6, wherein R4 is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

c is an integer from 0 to 1;

each of Rsand Ry is independently selected from H, Cq.salkyl, halo,
cyano, nitro, COR¢4, COOR14, C14alkoxy, Cq4alkylthio, hydroxy, phenyl,
NR11R12 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S;

Re is selected from Cqsalkyl, halo, cyano, nitro, COR43, COOR;3, C1.
salkoxy, Cq4alkylthio, hydroxy, phenyl, NR13R44 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;
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20 conmprising Pgl N-12 NHn n R3 R3 (II1l) (!'V)

reacting a conpound of forrmula (11l), to yield the
we@ersaepsndi ng  conpound of forrmula (1V), wherRCTUSYE5/013870

IS a nitrogen protecting group which is inert to

Cl SG3H; -115 WD 2005/ 105737 PCT/ US2005/ 013870 Pgl Pgj

-NHR4a J --.1 [/ n (V) n RAa R3 (IV) R3 (M) Cl102S N

Q--- Pg, N R4 R3 (VIl) reacting the conpound of

fornu i i '

for rm:agel?"ﬂ\%‘kﬁ/e é?éiaﬁ]dgggtoféﬁ 6@4@%2@%@%@%8@@5‘256 .

Rivalerntmaiety, saBirated oroundaturiated, eelented fooe Cafiatkylease Cs.

t i t or ndi ng conmpound of s formula (VI);
éﬁégfbﬁéﬂel"g& Fﬂigﬁ?ﬁ 1€iﬂn‘pound of formila (M) with

Cl SCGBR.is b inteigel frohh@ 6 P 4P § N dh Mee§EARORNY t&B; wherein the
formula (VI1); alternatively, reacting the conpound of

5 SUMIP B a) isat Igasth2;cl SOBH, to yield the corresponding
conpound of forrmula (VI1) wherein R4 is hydrogen; Pg,
CA@2S Nn R4

each Ry1, Rq2, R13 and Ry4 is independently H or Cqsalkyl;
wherein each of the above hydrocarbyl and heterocarbyl moieties may
10 be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising the process of Claim 7 and further comprising

0 R,
>—<—R1 A
Q x—m—m >
/ F n \R4
Rj ‘

(L) :

Ry
@)
Q x >—m“(CH2)c Re
/U><x N
HO R R n R4 R5
1 2 R, 0

reacting the compound of formula (L), to yield the corresponding

15 compound of formula (l).

9. A process for the preparation of a compound of formula (|

)
Ry
0
@) A >—N_(CH2)C Rs
A g .
|
\
HO N Ry Re
R Ro L
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R3 (M1) Pg, Pg: HS--f N+ (N.S)_. n RA RA nR3R32
(VMII1) (1X) 10 reacting the conpound of forrmula (VII)

wowal/1es782duci ng agent capabl e of reduci ng t hePCT/US2005/013870

chl orosul fonyl group on the conpound of fornmula (VI1),
to yield a -116 WO 2005/ 105737 PCT/ US2005/ 013870
m xture of the correspondi ng conpound of formula
(VMI'I'1) and the corresponding compound of formula

g : ?) 8H§ p(hﬁnz‘iaeéétl@ﬂg écc’ép{%blé‘ SBFII Bg %%g%? d)z\é'%thbeaﬁereof,
(VI |1 whergin= (1-NH X DI ' - n R4 R3 (xm)

each of 'R and R; is independently H, Cgalkyl, (CH2)mNRaRy,
(CH2)mORg, (CHz)n'qNH(CO)Rg or (CH2)nCO2Rg;

wherein each of R,, Ry, and Rgis independently H or Cq.alkyl; and m is
an integer from 1 to 6;

alternatively, R1 and R; are taken together with the carbon atom to which

they are attached to form a Cs_scycloalkyl;

n is an integer from 1 to 2;

Xis S;

provided that when nis 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that whennis 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7

position;

R3 is H, C1_3alkoxy, C1_3alkylthio, halo, C1-6alkyl, NR9R10, NHCORm,
CONHR 1o or COOR1g; and Rg is ortho or meta to X; provided that Rs is other

-than.CFj;

each Rg and Ry is independently C4.salkyl;

R4 is H or -(C4.sstraight chain alkylene)R4s; wherein Rys is H, Cq.7alkyl,
[di(C1.2alkyl)amino](C+.salkylene)-, (C1.salkoxyacyl)(C.salkylene)-, Cygalkoxy,
Cs.ralkenyl or Cs.salkynyl;

wherein R4 has no more than 9 carbon atoms;

alternatively, R, is -(straight chain Cq_salkylene)R1s; wherein Rqg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

cis an integer from 0 to 1;
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de-protecting the conpound of formula (MI1), isolated
or in a mxture 5 wth the conpound of fornula (IX),

W eoogited7e7 t he correspondi ng conmpound of  f or MUPEI/US2005/013870

(XI11); alternatively, de-protecting the conpound of
formula (1 X), isolated or in a mxture with the
conpound of formula (MI1), to yield a corresponding
compound of formula (Xl 1); and then reducing the

conpogaeh ef R‘sghatms(uﬁfaéaeri'd?eﬁﬂy |Scte & frof PO gﬂ%gw halo,

capabl e of reducing the disulfi c#e33 on conpouh
£yang | nitroy PRy, €O0R el GM&ibox;orGﬂﬁﬂ@ﬁUlm@ydm)qyophelnyif

NP r et AN gV WER sl 2 2 Firgpatoms

6é&l¥rted Bomatle0, andisy a mi xture with the conpound of
formula (VI Igg’dsWIth a reduci ng agent capabl e of

r educRads salectadsfiipm @esadiky! cloalp ocyanw Mitfa rGQRas, (@QPRﬂs oC1-

LA, O RO PR S BB bk heroo

withidetwetn 1yam1 g2 hétaoemmesémcbmﬂoﬁmp@u aﬂd<8 fornul a
(XI11); 0 OR2 HS--~- NHR2 clll: SR (X) R3

(XI11) Q (L) reacting the conpound of (XIII) with a

t
su: Sagﬁrer%;ﬁg%ﬁ/ gtaﬁghr'g gr oﬁp%q‘ggﬁ\riél ing a?(iefqéb_p %g%‘%g a
bNZlemlmbIB(yPgéﬂlJéDE;d ont msatmr_at@% ge%cg;e@ &ghggﬁhalkylénedﬁa
tectin erein an are eac
F%@‘cé'b\é ﬂf?‘;ﬂ 59@?‘5’3@% om hydr oggn Cl $gl kyl, C3
$ | | R
w1 h Preoninegentis o6 2t ARsan it GBEHGRPL 4HALR the
Swmdpdsqlmtleaﬁé}yl or C3_ 1onon aromatic

heterocyclic; and wherein Wis Br, C or |; in the
presence of a base, to yield the corresponding

conpogach &;,fRLMR Aakd- R, is independently H or Cysalkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently
selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;
comprising

Oi% @Qr

reactlng a compound of formula (l1), to yield the corresponding
compound of formula (1V), wherein Pg' is a nitrogen protecting group which is
inert to CISO3H;
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Oy~----~ R2 YQXLNH nR4 R3 (L) RT OO0O-QL
~-N(Cl-12)c R X~- NHHON R4 R5 151 R2 R3 (I)
WO e@st103187 t he conpound of fornula (L), to yielBCT/I82005/013870
corresponding conpound of forrmula (I1). -118 WO
2005/ 105737 PCT/ US2005/ 013870 10. The process of
Caim7 wherein Qis OPg2, Pg2 is t-butyl, Xis S R1
is methyl, R2is nethyl, the -X-C(RLIR2)- C(O) Q group
[ S 5 po Srl on, R3 is hydr
hemlocqﬁs of
yI |$_nEELh-)LI-,>the -
H group is tqgnd at th ntlonR4a
, nis 1 R4 |sethyl CISO R5 is
hydroggn, R@\/ s trifluoronethoxy and 7 |§Viggdrogen
12. The procegs of Cdaim9 wherein Xis S
nmethyl, R2 is thyl, the-X- 10 C(RLR2)
i's bound at the position, R3 is h
R4 is ethyl, cis R5 is hydro , R6is
trifluoronethoxy and ' en. 13. A process for
the preparation of a conpound of forF;mIa (L) R2 O
Y+Ri QX NH n R4 91
ClO,S———

O - OH group
ogen, n is 1,

reacting the compound of formula (IV) with a suitably substituted
compound of formula (V) wherein R4, is R4 other than hydrogen and wherein J
is Br, Cl or |, in the presence of a base, to yield the corresponding compound of
formula (VI); and then reacting the compound of formula (V1) with CISO3H, to
yield the corresponding compound of formula (Vil);

alternatively, reacting the compound of formula (IV) with CISO3H, to yield

the corresponding compound of formula (VIl) wherein R* is hydrogen;

AN P91
Clo,S— N
| / =

(Vi)

[ €C>

(Vi) (IX)
reacting the compound of formula (V!1) with a reducing agent capable of

reducing the chlorosulfonyl group on the compound of formula (VIl), to yield a
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15 wherein Qis selected fromth
OH OPg2, N -12 and N(Pg3Pg4);

W@ 2006003787 ¢ aci d protecting group;

Pg4 are each independently selec
Cl. 8al kyl , C3_
Pg4 are taken together with the
whi ch they are bound to form C3.

e group consisting of
wherein Pg2 is a

and wher ei nPEyBS20a510i13870
ted from hydrogen,

8cycl oal kyl or and aryl; or Pg3 and

nitrogen 20 atomto
10het eroaryl or

@Bxtlifn ohther coreéspondivgj edsmFMGIhd of faraia OV Ill%ndﬁfle I82>rﬁe§§pond|ng

|ndependent“y H, Cl 6al k (CH2
cempp @é@ﬁwa )fCHZ)rrCOZRS 2
Rb, and R8_is |ndepeBdentIy H or
an i nt eger 1t0"8 alternati
t akdf et h
attache C§#7cycloalky
PCT/ US 05/013870 nis an integ
pr ovi ded M,@)t when nis 1, Xi
position; when n 5 is 2 X
position; provided further that
bound at the 6 position, then R3
hydrogen apd bound at the 7 pos
Cl1_3al koxy}, C1_3al kylthio, halo
NHCORL10,

the carbon atom t

) MRaRb,

5 wherein each of Ra
C1, 6al kyl ; and mi

i véPy, R1 d ar

[:1-219
erf‘bml H 2;

s oundattheSBB@
i's bound at(xyhe 6 of 7
when n.is 2 and X is
is er tha

itidn; R3 is H,
Cl1_6al kyl , R10,
and R3 is ortho or

neta to X/ proyided that R3 is . other than ; each

RO and R1Q i T R4 is 7
-(Cl_b5str '
Cl. 7al kyl

7a|keny| or C3\8al kynyl ; as ngy
car bon atomns; aLternag mely, R4 S -(stralght chain
Cl. 5al ky ene)R16; wherel’'n R16 is C3_ (vin

Hsﬁ} P NH
(X1l

de-protecting the compound of formula (VIII), isolated or in a mixture
with the compound of formula (1X), to yield the corresponding compound of
formula (XII);

alternatively, de-protecting the compound of formula (IX), isolated or in a
mixture with the compound of formula (VIiI), to yield a corresponding
compound of formula (XIl); and then reducing the compound of formuia (XII)
with a reducing agent capable of reducing the disulfide on compound of formula
(XII), to yield the corresponding compound of formula (XIlI);

-117-



10

15

6cycl oal kyl or a 5-6 nenbered non-aromatic
heterocyclyl with between 1 and 2 20 heteroatons

waedosaoadr from N, 0, and S; wherein each of theRCHDS2085/013870

hydr ocar byl and heterocarbyl noieties may be

optionally substituted with between I and 3

substituents i ndependently selected fromF, d, Br,

I, ami no, nmethyl, ethyl, hydroxy or methoxy; 25

CoNpr afbRALively stM"PedE‘ﬂn??(hé 'chpdﬁ%d(deérmulﬁa(DU Midted or in a
conpound of f or mul yi el d the correspondi ng
cuXibioR mthdhemmmtmdmf\iprmulae(h/éhl)q with1a reducimg agenicsapable of

SO LTI SHRMR D Rpotng phrinuld ). Toibi théEpfBponding
Nb‘mdouhdrbf‘l’orﬁ%la (V(II)V)anEQher( N’él tebﬁﬁ@‘thé‘ @oﬁib%und of formula

nFoun formula (1V) with SQ3H,

&SH et@p@elduthg C@fmﬁ@gn@m@fcommnndepf(fvrmube )1 CI ozs

NHn R3 (Vvila) Pa., If Pgy HS NH+ HNS nn R3 R3 2

R1 O R2

HS—- NH Q/\‘\FRz HR1 N
L, ~ \ W Q s—ir ‘NH
/ n R4 L / \
R3 - R n R4

) *) ®

{L)

reacting the compound of (XII) with a suitably substituted compound of
formula (X), wherein Q is selected from the group consisting of OH, OPg?, NH,
and N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein
Pg® and Pg* are each independently selected from hydrogen, Cy.salkyl, Ca.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to
which they are bound to form Cs_ioheteroaryl or Cs.sonon-aromatic heterocyclic;
and wherein W is Br, Cl or I; in the presence of a base, to yield the

corresponding compound of formula (L);

2
> éR»] I N %
Q XT N\H o
/ A n R4
Rs

(L)

Ry
0
0 N >—N-—(CH2)C Rs
Xl — N
HO \
R R n R4 Rs
1 2 R3 (|)

reacting the compound of formula (L), to yield the corresponding

compound of formula (I).
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(Milla) (I Xa) 5 reacting the conmpound of formula
(Vila) with a reducing agent capable of reducing the

wehdosnaewst f onyl group on the conmpound of for muP@EI/US2005/013870

(Vila), toyield a mxture of the correspondi ng
compound of forrmula (Villa) and the corresponding
conpound of formula (1Xa); -121 WO 2005/ 105737

PCT/ US2005/ 013870 \ Pg, Pg; HS NH+ HN S R3 (VIIla)

?%(?g)'l"ﬁé FrocEss oﬂ'bla'nm&%@?é‘}h%ls&)!j’rg%& %(t(tgdtill' Kis S Ris

sethy Reds nnaihyh, the -3X-GYRSRAHC(XY)- Q gr)ouu is hmunaaat;tht@ 5Praz)smon
ﬁ% is hydrogen, nis 1 and Ry is ethyl

11.  The process of Claim 8 wherein X is S, Ry is methyl, R; is methyl, the —
X-C(R1R2)-C(O)-OH group is bound at the 5- position, Rs is hydrogen, nis 1, R4
is ethyl, c is 0, Rs is hydrogen, R; is trifluoromethoxy and Ry is hydrogen.

12.  The process of Claim 9 wherein X is S, R4 is methyl, R; is methyl, the—X-
C(R4R2)-C(O)-OH group is bound at the 5- position, Rs is hydrogen, nis 1, Ry is
ethyl, cis 0, Rs is hydrogen, Rg is trifluoromethoxy and Ry is hydrogen.

+

13. A process for the preparation of a compound of formula (L)
\ R, t
>_<‘R1 A\
Q X——m—N\H
adi
R3

Q is selected from the group consisting of OH, OPg?, NH; and

wherein

N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, C1.galkyl, Ca.
scycloalkyl or and aryl; or Pg® and Pg* are taken together with the nitrogen
atom to which they are bound to form Cs_igheteroaryl or Cs.jgnon-aromatic
heterocyclic;

each of Ry and Ry is independently H, Csalkyl, (CH2)nNRaRs,
(CH2)mORs, (CH2)mNH(CO)Rs or (CH2)mCO2Rg;

wherein each of R,, Ry, and Rgis independently H or Cqsalkyl; and m is
an integer from 1 to 6;

alternatively, Ry and R; are taken together with the carbon atom to which

they are attached to form a Cs7cycloalkyl;
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0TI TRRIEN, L R e Akyilsf

WO (X)) P QRz (X W (R Y+tR QS NHZ n R3 (La)
de-protecting the conpound of formula (Villa),

WO swbaowa7 or in a mxture wth the conpound oPCT/U82005/613870

(I Xa), to yield the correspondi ng conpound of fornula
(XI'l'la); and then reacting the compound of fornmula
(XIlla) with a 5 suitably substituted conpound of
formula (X), wherein Wis C, Br or I, in the

presence of a base, to yield the correspondi ng
conpound of formula (La); -122 WO 2005/ 105737

PCT/ UBJ9@8Y inte’®T dromafl tteinat i vel y, reacting the
corrpo?ﬁqd%f formula (1Xa), isolated or in a mxture
with onmpound of formula (Villa), with a reducing

agent peaRadl eh&fwherPA st NY |§ Béuﬁd%‘#kﬁé gor@pddifon; and when n
conpound of fornula (Na), to yield the correspondl ng

@%p%mbound BoEaS ar ( \nqsﬂa)n pmeded &atheribat ween nis 2 and X is

BEIRE A ek rtsiBhidL R R el RuptrhEdhoynd g the 7

besﬂ!bnl in the presence of a base, to yield the
correspondi ng conpound of formula (Xl a); and then
reacting the conmpound of formula (Xla), to yield the

i, € B BNRER) ?%Hébhm, |

e- pro 'oun

QCOJNHFG@I or COOR; land Rd istam&) ov ietd teeXe providettthat R; is other
for ngﬁ: (Mlla), to yield the corresponding conpound
§1an bfaul a (XI'la); then reacting the conpound of

fornulgg I i é‘rﬂﬂﬁi . capabl e of
reduci nghﬁgeaiﬁ }g&qt %i”&l@e%n t gp%%%m’d of formula —
(XIla), to yield the correspondi ng conpound of fornula
(X1 n.reacti t he conmppund formul a
(1 8¢ s arsstalnt 8Brp ARMereibeckieat Rin Hibr ekl [i(C.
gakglgérguédﬁ}cwgéﬂ{ymrre)w (CS..&lkoxydcyP(Clsalkylehd)E, CF SARMEGE Ca.
s

zalkeny! or Ca. galkynyl

wherein R4 has no more than 9 carbon atoms;

alternatively, Ry is -(straight chain C4.salkylene)Rqs; wherein Ry is Cs.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
AN AN /P91
| P NH, ——— I/ P NH
R3/ n R

3
() (V)

reacting a compound of formula (1ll), to yield the corresponding
compound of formula (IV), wherein Pg' is a nitrogen protecting group which is
inert to CISO3H;
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correspondi ng conpound of fornmula (La); OR2Z OR2 R
Y+ ~+1 QS NHQSNH n2nR4b RR3 (La) a
W@ 2065109730> Rd4a J (U O R(2R1_("1\\)_Rd4a /Q BT/UB#dos/013870
R3 (Lb) reacting the conpound of fornula (La) with a
sui tably substituted conpound of formula (V) wherein
Rda is R4 other than hydrogen and wherein J 20 is Br,

G or I, toyield the correspondi ng conpound of

f or pu R); - F WO 2005/ 105737 PCT/ US200%5/ 013870

al , I({Elacti ng the conpound of fa 815 o
W d abl Y'Y Substtted—acypat Qﬁ@gag'erir NH
at t AsHT ng -C(O-R4b group onto the nit¥g

cegfipound of formula (La), wherein R4b is sél te fom
(CI-4 gv)ai ght chai n al kyl ene) R15 or (stRai gh\/ cSwai n
Cl. 4al kyl éne) R16, in the presence 5 of a base,( lig

yi el drédtingaheesRmsli - 14d
and t hen _nr@ga%ti ng th@@ﬁﬂﬁﬁ%@ﬂéﬂ%?ﬁéﬁ( %/%GH the
apraspendiag compoagdrf fompalbl(¥llaj; reduci ng the am de
on the conmpound of formula (XVIII), to yield the
(Lb), 910 14. A
erpiQHnd of fornul a

AN /P91 P91 F
HS— NH 4+ [ HN j—s
/Tt | "N
2

(Villa) (IXa)

reacting the compound of formula (Vlla) with a reducing agent capable
of reducing the chlorosulfonyl group on the compound of formula (Vlla), to yield
a mixture of the corresponding compound of formula (Vlila) and the
corresponding compound of formula (IXa);
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OO0O~-N(CHAOR6 XI NHHON R RS \ 1 R2 R3 (I)
or a pharmaceutically acceptable salt, CL.6 ester or
w@08/1e818de t hereof, wherein each of RL and RECT/ES2005/013870

i ndependently H, Cl _6al kyl, (CH2)M\RaRb, 15

(CH2) nOR8, (CH2) "NH(CO) R8 or (CH2) nCO2R8; wherein each

of Ra, Rb, and R8 is independently Hor Cl1_6alkyl; and
mis an integer froml to 6; alternatively, RL and R2
are taken together with the carbory atomto whichy they

are attac or n)Pa1 C3_7cycl oa R@n\l D 20~ Lan

i nt egEd NH Xi s S;; provf den V\,hem—a '

1, Xis b .the 5 or 6 positjon; afg;WheXn |is
2, Xis und the 6 or 7 posithon; provided gusrther
t hat when n i@/ﬁ%) and X is 25 bound at thé'g(e) positzi on,
then R3 i other than hydrogen and bou at the 7

posi tion;|-124 WD 2005/ 105737 PCT/ US2005/ 01387 R3 is
H, C1.3al koxy, Cl1_3al kylthio, halo, A1 _6al kyl, NROR1O,
NHCOR10, CONHR10 or COOR10; and is ortho or ta to
X; provided that R3 is-other th CF3;; each R9 and

R10 is independently C};gg\ial kyl ; A y |
HN T—SH H.N LY
N 2 J
n ( N
R3 R3 2
L (Vllla) i (Xlla)
]
o)
R1
W _ -
, X) 7
Ro A HoN ; ﬁ
— | M
1 | AN / g Rs
S 0 NH
A~ L {Xlila) i
R
' (Xla)
0
R1
A,
x) w
Y
Ra
Q S— NH,
L, ~ g
R (La)

de-protecting the compound of formula (VIla), isolated or in a mixture
with the compound of formula (IXa), to yield the corresponding compound of
formula (Xllla); and then reacting the compound of formula (Xllla) with a
suitably substituted compound of formula (X), wherein W is Cl, Bror |, in the

presence of a base, to yield the corresponding compound of formula (La);
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R4 is Hor -(Cl_5straight chain al kyl ene) RL5; wherein
R15 is H, Cl_7al kyl,

wQ ehof@is72al kyl ) am no] (C1. 6al kyl ene) -, PCT/US2005/013870

(C1_3al koxyacyl ) (C1_6al kyl ene) -, C1. 6al koxy,

C3_7al kenyl or C3_8al kynyl; wherein R4 has no nore

than 9 carbon atons; 10 alternatively, R4 is
-(straight chain Cl.5al kyl ene) R16; wherein R16 is C3_

6cycl a&é#thlveiy redriifgirelehpbumeLfaoARBK (FXa), isolated or in a
hetero%ﬁl F\g% wth between | and 2 heteroatons

BUxiEe (PRI PQyind g doksula (V:U|%)nV\4lthtﬁegi£|UCirrg)agenttQapable of

e AR B Bk PRSI 38 0
carrasporudigg c&‘np@ahk!;dﬂfdmnmla iyl ra:/i)wx’%hheng’(;e?\?grg% thlé\grri]rﬁBéand of

%&Fﬁ‘r‘%@?‘é‘%@ W'@eﬁ g azﬂf ﬁé%’;ﬁwectporaﬁgu@ obtprieila 6X) wherein W

%@ﬁ@l%@ |flhqu g}i%%;(ﬁcﬁydctl ?%(é’ t?ﬁ(){é}aq !P%r)é(gporﬁ;ﬁéépmpound of
NmrsﬂaaXI@r) alcsﬂ@nn'eaDM@mehemmpoum bf/formMIa X261 10egsldthe

g&? %‘?1 er gat ons (tecte omN, 0, and S;
‘et %pgmpﬁgn 47857 (K@) and R7 may be taken
t oget Brerrabve§ sill, dphdtkad; h%ﬁﬁ&un&%&ﬁrmuﬁg(ﬂa ), isolated

unsat urat ed, Sel ected from
QBN Ajxtere With tb@lqsmtmmdmﬂioammla (Wlli=), 2o yield ¢ge bofresmndmg

SorBoandBescilfa PRy betStoa A e ofmbiouRd5 Tedtaligiaia) with

&tdducing adenessieiblé vf e duiciel tHadiksyifid mlt%%aé%
éé) bﬂ%/ 10%7%7 PCT/ US2005/ 013 r% wher o eng e onPeynd of formula

elyig &rqswnesaﬁadwmmmrwm epinets @Qllah;aﬂddhen
2 'tlﬁ ?ih% ﬁ?rzn'ﬁ% gtoztrf]%%gﬂllf‘éj\rgﬁfg aﬁ%t%%sgbs@utechpompound

of, foemurm(X)mﬂ’ndfrpln V\Bish?yﬂ Clloy irinxiye gfes"@fcb@f)é base, to yield the
conpri Si the pro of C|a|m1 and further
E%? camp q&mua La);

H
/:Q‘““Z - % -

3 @)

™\, /

—7/ NH

W)

(XVIIl)

reacting the compound of formula (La) with a suitably substituted
compound of formula (V) wherein R4, is R4 other than hydrogen and wherein J

is Br, Cl or |, to yield the corresponding compound of formula (Lb);
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R3 (L) R OO~-N(CHA-OL R X~ NHHONn R RS 5
Rl R2 R3 (I) reacting the conmpound of formula (L), to

wQ@e@bsdod7ee corresponding conpound of fornul a PCY/USDHB5/013870

A process for the preparation of a conpound of fornula
(1) R OO0O~N(CH2)c R XI NH\ HOn R4 R5 10 1
R2 R3 (1) or a pharnmaceutically acceptable salt, Cl_6
ester or Cl.6 am de thereof, wherein each of Rl and

6oy BRIt BT o GRS sy

eabﬁtltuted%cylﬂmQ agentR@piable oﬁahtmrtdmahy—@(@)r&b group onto the
6al k and mis ninte froml

et tvame%ﬁﬁaﬂakae&@&mewgBsm@rsaxfeqtﬁdtfm (Cra
§ﬂfé

Pe SRR Ao e Bl ABRIHRISTL ) Do
ﬂf adase, tnyielskihef casrasponding; cO(npoEB'ld of formula (XVIN); and then
reacting the compound of formula (XVIII) with a reducing agent capable of
reducing the amide on the compound of formula (XVIil), to yield the

corresponding compound of formula (Lb).

14. A process for the preparation of a compound of formula (1)

R7
@)

(@) AN >—N—(CH2)C Rs
A N H
HO T \
R n R4 R5
(1)

or a pharmaceutically acceptable salt, C4.¢ ester or C1.5 amide thereof,

wherein

each of Ry and Ry is independently H, Cq.salkyl, (CH2)nNRZRy,
(CH2)mORs, (CH2)nNH(CO)Rg or (CH2)mCO2Rs;

wherein each of R,, Ry, and Rgis independently H or Cqsalkyl; and m is
an integer from 1 to 6;

alternatively, Ry and R, are taken together with the carbon atom to which
they are attached to form a Cs_rcycloalkyl;

n is an integer from 1 to 2;

Xis S; '

provided that when n is 1, X is bound at the 5 or 6 position; and when n |
is 2, X is bound at the 6 or 7 position; provided further that when nis 2 and X is

bound at the 6 position, then R® is other than hydrogen and bound at the 7
position;
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provided that when nis 1, X is bound at the 5 or 6
position; and when n 5 is 2, Xis bound at the 6 or 7

w@o®stoos] provided further that when n is 2 apdI/KS1085/013870

bound at the 6 position, then R3 is other than
hydrogen and bound at the 7 position; R3 is H,
Cl_3al koxy, Cl1_3alkylthio, halo, Cl_ 6a| kyl, NROR10,
NHCOR10, 10 CONHRLO or COOR10; and R3 is ortho or

t 1R3|3<H itabxgt, Chadlk Shald
20 ap'%é |F§31(:lj:‘ndegil régariltlﬂh%l Ga{fq Galkgzmll:‘gﬁﬁ—f Nﬁéme,
% § Pﬁp&ﬁq ?‘H 'Q)ﬂré’ﬁ)e@rﬁl@ta r léIrQVld%thhai; Rulis other

Glar/efFkyl , 15 [d| (CL. 2al kyl ) am no] ( Cl1. 6al kyl ene) -
(CL_ 3a| kox acyl ) (Cl_6al kyl ene) -, CL. 6al koxy,
C3 7aBﬁ§h§¥ and Ry isahdsweridentih & giatkyR4 has no nore

than 9 carbon atons; alternatively, R4 is -(straight
chai n CL. 5al kyl ene) R16; wherein R16 is C3_

- 6¢cycRoad kiyd EHERS I j .

hetgrtlnagycwlr-q)C1 %tﬁi@\)\een éﬁ(ﬁc?h%?R%Oﬂ éﬁr:]o% sdfidl Crralkyl,

Ki(Coepliyarinel(C1- éall;yalame)s (g‘a 3ab<gayaa|:y1) %Falkpneg D eﬂkoxy,
i s i ndependent!ly sel ected from

%i @Rﬁﬁ\o% a@%y 5 cyano, gltro CB(/Rll COORL1,

C1_4aiwkersin Relhahd yhdrBithan DXHBY atdtheny! . NRIIR12

or a 5-6 nenbered heterocyclyl with betvveen 1 and 2

het er %'éﬁraﬁﬁvelyeRea datraigbhehain @ 1safiyledie)Res; ivehereineR1de Cs.

i1 COR13, 3, C1L -
SeyR ety B82St mAbRred ¥l Rrobte BrtatoP cvpitiiatvigens and 2
I&mrMQMrﬂeﬂedéwmy\leglanoeg; with between 1 and 2

het eroatons selected fromN, 0, and S; -127 WD \
2005/ 105737 PCT/ US2005/013870 alternatively, R5 and

R6 org Beaﬁ‘ﬂﬂegg & Pf j.aken together to be a bival ent
noi ety, saturated or unsaturated, selected from

C34al kyl ene, _4al kenyl ene or' (CHL 2)PN(CHL.2)q; p
is an_jnt I t is an integer froml
to 3: e%pe&glsﬁalgqi]gnlg|r§f§|p\e(1§eqtl)q§;elp§te,§ltfrq)|@d-g,tCQ.aaIkyl, halo,
cyano, nitro, COR44, COOR4, Cy.salkoxy, Cy.salkylthio, hydroxy, phenyl,
NR11R42 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S;

Rs is selected from C1.6alkyl, halo, cyano, nitro, CORys3, COORy3, C1.
salkoxy, Ci4alkylthio, hydroxy, phenyl, NR13R+4 or a 5-6 membered heterocyclyi
with between 1 and 2 heteroatoms selected from N, O, and S;

alternatively, Rs and Rg or R and R may be taken together o be a
bivalent moiety, saturated or unsaturated, selected from Cs4alkylene, Cs.
salkenylene or (CH12)oN(CH1.0)q;

p is an integer from 0 to 2 and q is an integer from 1 to 3; wherein the
sum (p + q) is at least 2;

each Rq1, Rqz, Rz and Ry4 is independently H or Cisalkyl;

-125-



each R11, R12, R13 and R14 is independently H or

Cl_6al kyl; wherein each of the above hydrocarbyl and
whedosnewar byl noieties may 10 be optionally PCT/US2005/013870

substituted with between 1 and 3 substituents

I ndependently selected fromF, d, Br, |, am no,

nmet hyl , ethyl, hydroxy or nmethoxy; conprising Pgl

Nl-12 NHnn R3R3 (Ill) (IV) reacting a conmpound of

for ”U'V\ﬁhe%lh'éachtéf twe%b@vbhgdmamwhé@rdéarsgrﬁae%es may

of formula (1V), wherein Pgl is a nitrogen ectin
ecpiionally bubstituiedewith betv@e30siand\3 skbgfituenfs inde@rozmtly

bl 17 K Lol Aol sy
SILrILR SRS, il md Y crdbp

(Vila) ©§~ /%Rz%l—ls NH+ HNS nn

(L)

R7

! O

0 N—(CH )—< :>—R
\ >¥ 2/c 5]
H
N
HO X \

n R4 Rs

reacting the compound of formula (L), to yield the corresponding

compound of formula (1).

15. A process for the preparation of a compound of formula (1)

e

10 )
or a pharmaceutically acceptable salt, C4.¢ ester or C4.6 amide thereof,
wherein
each of Ry and Ry is independentily H, Calkyl, (CH2)nmNRaR,

(CH2)mORs, (CH2)mNH(CO)R3 or (CH2)mCO2Rs;
15 wherein each of Ry, Ry, and Rgis independently H or Cqalkyl; and m is
an integer from 1 {o 6;
alternatively, Ry and R; are taken together with the carbon atom o which
they are attached to form a Cs.rcycloalkyl;
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R3 R3 2 (Villa) (I1Xa) reacting the conmpound of
formula (Vila) with a reduci ng agent capable of

w0 e@aad31g7 t he chl orosul fonyl group on the conppCmtSwhs/013870

formula (Vila), to yield a mxture of the

correspondi ng conpound of forrmula (Villa) and the 5
correspondi ng conpound of fornmula (lIXa); -129 WD
2005/ 105737 PCT/ US2005/ 013870 Pg, Pg; HS NH + (HNS) -
R3 (Villa) (IXa) RB3 Pg, HN SH (H2ZN_s)_. n\ n R3 R

3 (Villa) (Xila) O HSN-12 RL QRN 2 R3 (Xla)
(X) O iRaHntegerfnsI®O g n R3 Q S NH (XI1la) n R3

p (X 32 is S;

provided that when nis 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when n is 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7
position;

Rs is H, C4.3alkoxy, C1.salkylthio, halo, C4.salkyl, NRgR+1o, NHCOR1j,
CONHR 1o or COOR¢g; and Rg3 is ortho or meta to X; provided that R is other
than CF3;

each Rg and Ryg is independently C4.salkyl;

R4 is H or -(C4.sstraight chain alkylene)Rqs; wherein Rys is H, Ci-ralkyl,
[di(C+.zalkyl)amino](C1.salkylene)-, (C1-salkoxyacyl)(C4.salkylene)-, Cq.galkoxy,
Ca.zalkenyl or Csgalkynyl; '

wherein R4 has no more than 9 carbon atoms;

alternatively, Ry is -(straight chain C4salkylene)R4s; wherein Ry is Ca.

-gcycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

c is an integer from 0 to 1;

each of Rsand Ry is independently selected from H, C4.6alkyl, halo,
cyano, nitro, COR44, COOR14, C44alkoxy, C4.4alkylthio, hydroxy, phenyl,
NR11R12 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S;

Re is selected from C4salkyl, halo, cyano, nitro, COR43, COOR13, Cx.
salkoxy, Cq4alkylthio, hydroxy, phenyl, NR43R44 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;

-127-



10

15

QR WO (X)) R QR (X)) WO2R \ QSN / n R3
(La) de-protecting the conmpound of fornmula (Villa),

WO swbaowa7 or in a mxture wth the conpound oPCT/U82005/613870

(I Xa), to yield the correspondi ng conpound of fornula
(XI'llTa); and then reacting the compound of fornmula
(XIlla) with a 5 suitably substituted conpound of
formula (X), wherein Qis selected fromthe group

consi attengatwélm J0AdR; oNFR aHRN ﬁegﬁtﬁ’éi‘ﬂéken"tﬂ EfHeP t6'BE a
é ge ar bo -130 WO 2005/ 105737 PCT/ USZO 5/ 013870

Bl FRRBb Sl rgiesie: nsaluraRid el ated framl Cagalkyione, Co

n el cted from hydrogen, C _8al kyl,
gﬁ%&gﬁ%%‘?&éﬁg r@l )%’or Pg3 and Pg4 are taken
t oget pds aw mtewhérom Olt@Qeundaq dgrah dntehecfroineYo 8f @herein the
g@{ﬁn(dp rn i oheteroaryl or C3_lonon-ar omati ¢
oc%lq%t egfiwherein Wis Br, d or |: in 5 the

presence of a base, to yield the corresponding

compound of formula (La); alternatively, reacting the
conpogaeh &1, fRrnaannd R&) is independehttyr Hian Gy salkiykt ur e
with the conpound of formula (VIlla), with a reducing
agent capable of reducing the disulfide on the
conpown@reqﬁ ezehrBfltide (abéi@é h H%c‘é’r@l%ntd*}?eteﬁﬂz%?]@ﬁ W&Qhé‘g may

onpaound of fornul a ﬁ’a a ; then reacting t

E@ Wagn@"mu@lttﬂt@d mithabgtwielen) ‘a)anul/l& substibusrttaindependently

It yn f n
§é}' éltetd efggrﬁr onv't é gg'w{) ’Jﬁﬁ@iy tq”r(‘@ IB\%}@‘V DB%!‘ONHZ
and N¢SopHgithy, wherein Pg2 is a carboxylic acid
protecting group; and wherein Pg3 and Pg4 are each

i ndepe I el ected from hydrogen, X |, /Pg1
C3_8cyf! oal r %MIZ; or Pg3 I NH
/-t /<t
R3 R3
() (IV)
reacting a compound of formula (111), to yield the corresponding

compound of formula (IV), wherein Pg' is a nitrogen protecting group which is
inert to CISO3H; |

I N /Pg‘I : AN /Pg1
NH » Cl0,S— NH
(V) (Vila)

reacting the compound of formula (IV) with CISO3H, to vield the
corresponding compound of formula (Vlla);
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and Pg4 are taken together with the nitrogen atomto
whi ch they are bound to 15 form C3_10heteroaryl or
W@&005005087 ar onmati ¢ heterocyclic; and wherei n VWCBHUR0)5/013870
G or I; in the presence of a base, to yield the
correspondi ng conpound of formula (Xla); and then
reacting the conpound of fornmula (Xla), to yield the
correspondi ng conpound of forrmula (La); alternatively
still, de-protecting the cegpound of f@gula (IXa),
isolated 20 or |¢p@1 i xfur ey t he £onmpound of
formula (Villa), %#n I Q t he espUHdi ng conpound
of formula (Xlla); then rgag ~)he conpound of
formula (XIla) with a r£ducing agent capabl e of
reduci ng the disul fide off the(Mtjpound of formula (X
la), to yield the correspondi ng conpound of formnula
(XI Ila); and then. reacting {he conpound of fornula
(XI'llTa) wth a suitably subst|{tuted compound 25 of
formula (X), wherein Qis selgcted fromthe group
consi sting of OH OPg2, =) H2 &nd ;BéPgSPg4 ; erein

Pg2 is_a cglf bOxy aci ¢ pi ot ectfi ngL gro
wher el Pgg and et
from hydr ogépACHp -

"dach indep
A Xf'; o
Pg3 and Pg4 are taken together Wth the nltrogenoét
to which t'Aey are bound to form {3_loheteroaryl 3/2

C3_l onon- ar tsc 30 heterocyclic; and whgxgjn Wi
Br, d or | W18) t he presence of a base, to yield the.

2005 102350 BeFPARSHRY G obBhE e ditha e agent sapable
b oo N chirostlfBty Rioiip ol cofdintd of fBthulWlla), to yield

Rida J OR2 +R Rda Q S
a mixture of the corresponding compound of formula (Vlila) and the

\)

, C3_8¢ycl oal k

corresponding compound of formula (1Xa);
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/~n Rs (Lb) reacting the conpound of fornula (La)
Wth a suitably substituted conpound of fornmula (V),

wob@saiI13R4a is R4 other than hydrogen and wheP@l/nS2005/013870

is Br, d or I, to yield the correspondi ng conpound of
formula (Lb); 5 alternatively, reacting the conpound
of formula (La) with a suitably substituted acyl ating
agent capabl e of attaching an -C(O -R4b group onto the
ni trogen of the conpound of formula (La), wherein R4b
L €ne) RLS or

i s select (CLP4: straight ¢Raéin g
(straHghtichain Oi—gal kyl ene) RL6i [ i HN ﬁ le
a base, t(LJ i ot he correspondi ng conmp@ymogfX'f onnmul a

(Xviil); and 10 reacting the\conpound_of fm® I a
(XVI11) wth é}“fagduci ng agent capabl e of %?( ucigrgzthe
am de on fhe conmpound of formula (XVII), to Xield the
correspondi ng conpound of formula (Lby; -132
2005/ 1057B7 PCT/ US2005/ 013870 O <2 OR)IIL
Rda -~R[QNH2 or QX NH --(~ (La) R3 (Lb) \R7 O
-H (CH2)c|'R6 X~- N n R4 RS R2 (~) reacti
t he conpound of fornul q;gg La) or the conpound of
fornula (Lb), to yieldkﬁ\pe pondilng conpodme AT
formula (]). 5 16. The pfocess lof @ ai 3Hafhe NB
is OPg2, Pg2 is t-butyl, X is™S, | S thyl, (RE |

net hyl , the -X-C(RlRZ)-C(O)-%{ﬁroupRFs bdund at the Rs /o
5-positiopn, R3 is hydrogen, B 1 and RY is et lXila)

S

0
7N R
HS—[ NH,
. // n Q Ry
Rs  (Xlla W [ ]
(Xila) (X) AN

H,N S

Pg1 n ~ i

NH Ra
B (Xllla) i

(La)

de-protecting the compound of formula (Villa), isolated or in a mixture
with the compound of formula (1Xa), to yield the corresponding compound of
formula (Xilla); and then reacting the compound of formula (Xllla) with a
suitably substituted compound of formula (X), wherein Q is selected from the
group consisting of OH, OPg?, NH, and N(Pg®Pg*); wherein Pg? is a carboxylic
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17. The process of Claim14 wherein Xis S, 1 is
methyl, R2 is nmethyl, the- 10 X-C(Rl1 R2)-C(O -OH group

WO 2008008187 at t he 5- position, R3 is hydrogen, PCT/BESDP5/013870

R4 is ethyl, ¢ is 0, R5 is hydrogen, R6 is
trifluoronethoxy and R7 is hydrogen. 18. The process
of daiml15 wherein Xis S, 1is nethyl, R2 is nethyl,
the - X-C(R1IR2)-C(O -H group is bound at the 5-

acia (Frbt@&tm&@rd) w\naéfém Py anl, Pdareldadrsindepehderttly
, R5is oen is trifluoromethoxy agnd R7|s

wgﬁtegié‘rpmlry regsst, &:IG@H(W dea-eciyelogtiembar aevldr F@g and Pg* are

RS Wi ey i vk pen i ol P 3
fhieterealhyd ot 4. driomratoneatiy betRresetc;sdndwhefeifo |éJBQ,2CI orl;in
NH2 and N(Pg3Pg4); wherein Pg2 is a carboxylic acid
}5\%@@@?[‘?@0 ?&%e tnyelhibedgairaspendingcosgrowrd obtemula (La);
' ndepgﬁ%%%{,& SRl ﬁﬁ&‘ﬂhé (58@1 gﬁgﬁjgrmlﬁ%-(gﬁ‘ée}kﬁé'oiat erina

8cycl 0 ary are t htogef her
wixthre tith nhe lcog‘ﬁpmuadmhfdmn@av(/h’lltaw) withya mdelcmgja@bnt@apable of

BN g6 eufis Sbthe Corai i BUKab i e
w&ﬂlrﬁ%ﬁﬁb rmdl%)ll%en(r@ﬁgﬁr@'mrﬁéoeﬁd of

erei n each of
famoheytee (didlad) Wjthia suitably sabsijtlitedacnimpoiind ofloranula (X)eykerein Q is

E8laL S e A BabSnG e i i SH Erd pEERPa: wherein
Pb? ach %@lrtscg(yn@ bmd?r%c?ﬁmcdr@abkdhd whek&in @y’ dﬁoeg?f are each

from1 provi ded that when n is

mdelp@udantéy éﬂﬁ@teﬁ feomdylsegen saéi?ydt Wssiyclealkyl or aryl or Pg’

and Pg* are taken together with the nitrogen atom to which they are bound to

form Cs.qoheteroaryl or Cs.qonon-aromatic heterocyclic; and wherein W is Br, Cl
or I; in the presence of a base, to yield the corresponding compound of formula
(Xla); and then reacting the compound of formula (Xla), to yield the
corresponding compound of formula (La);

alternatively still, de-protecting the compound of formula (IXa), isolated
or in a mixture with the compound of formula (Vllla), to yield the corresponding
compound of formula (Xlla); then reacting the compound of formula (Xlla) with
a reducing agent capable of reducing the disulfide on the compound of formula
(Xlla), to yield the corresponding compound of formula (Xllla); and then
reacting the compound of formula (Xllla) with a suitably substituted compound
of formula (X), wherein Q is selected from the group consisting of OH, OPg?,
NH. and N(Pg®Pg?); wherein Pg? is a carboxylic acid protecting group; and
wherein Pg® and Pg* are each independently selected from hydrogen, Cy.salkyl,
Ca.gcycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom
to which they are bound to form Cs.4gheteroaryl or Cs.qgnon-aromatic
heterocyclic; and wherein W is Br, Cl or |; in the presence of a base, to yield the

corresponding compound of formula (La);
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is 2, Xis bound at the 6 or 7 position; provided
further that when nis 2 and X is bound at the 6

w@o®stoos] then R3 is other than hydrogen and poOL/ns208$/013870

the 7 -position;--_.._ 20 20 R3 is H, C1.3al koxy,
Cl_3al kylthio, halo, Cl_6al kyl, NROR10, NHCOR1O,
CONHR10 or COCR10; and R3 is ortho or neta to X
provided that R3 is other than CF3; each R9 and R10
i ndgpendent |y Cl_6al kyl; 25 RAR i ¢ C1- 4strai ght
ne) R15; wherein R15 is RZaI ,

i no] (C1_6al kyl e ) NH
KoKy ~WH2 kyTeme=—> Cl_6al kox;lL L
7al kenyl hkynyl wherein R4b has n re an >_R4b
8 carbonRat o 30 alternatively, R4b is -'?3strz(\j(\glm o]
chai n Cl_4al Eﬁ'laéne) R16; wherein R16 is C3_
6cycl oal kyl or 5-6 nembered non-aronatic
heterocycl yh with between 1 and 2 heter
sel ected froffi N] and S; -134 WD 20054105737
PCT/ US2005/ 016870 erein each of thg above

hydr ocar byl and het eNocar byl noieti may be
optional |y substitgted ryth betweefi 1 and 3
substituents indepe I% eI ect ed f mF, C, Br,
|, am no, nethyl, hyI ] Bxy; 5
conpri sing NH2 NH @ N"I 1) (XIV)

reacting a suitably substlt é pound of formula
(I'11) wwth a suitably sulrgtltuted acyl ati ng agent
capabl e of attaching an -C(O) - R4b) group onto the

o988l bREESSIRY: By LB B4 g B
compound sfffofranleLiVvg, Wiérdin R, is R4 other than hydrogen and wherein J
is Br, Cl or |, to yield the corresponding compound of formula (Lb);

alternatively, reacting the compound of formula (La) with a suitably
substituted acylating agent capable of attaching an —C(O)-R4, group onto the
nitrogen of the compound of formula (La), wherein Ry, is selected from (C1[-4
straight chain alkylene)R4s or (straight chain Cq.4alkylene)Rs, in the presence
of a base, to yield the corresponding compound of formula (XVIII); and then
reacting the compound of formula (XVIII) with a reducing agent capable of
reducing the amide on the compound of formula (XVII), to yield the
corresponding compound of formula (Lb);
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15

NHCIOzS -NH /> 10" | n Rdb/ / n RdAb R3 (XIV) OR3
O (XV) reacting the conpound of formula (XIV) with

w@@S3657310 yield the correspondi ng conpound PET/US2005/013870

formula (XV); CCORS NH n Rdb R3 (XV) OHS NHHN S n
Rab + R&Ab ( n\ R OO R3 (XVI) (XVI 1 ) 15 reacting
the conpound of formula (XV) with a reduci ng agent
capabl e of reducing the chlorosul fonyl group on the

compoyryd of formula (XV), to yield g -1:ﬁ§2V\D

2§05/%0§737 PCT/ US2005/ 013870 m xt Iéhe

corr espohgi ny ound of fo%mjla ( ,R4a
rres>f9‘0'rTE'r' hdp of f rrrula@XVII)X S NH

+ (R4b~ B

g/ O (XVI) (XVI1) 2 HST NH
R3 (X1 rﬁ_aitlngthe conpound of forrrula(XVl)

i sol ated Gr m xt ure Wlththe/ 3 (Lb)
\ O
O S —(CHa)z
x—JI— N
HO \
n R4

reacting the compound of formula (La) or the compound of formula (Lb),

to yield the corresponding compound of formula (1).

16.  The process of Claim 13 wherein Q is OPg?, Pg? is t-butyl, X is S, Ry is
methyl, Rz is methyl, the -X-C(R4R2)-C(O)-Q group is bound at the 5-position,
Rs is hydrogen, n is 1 and Ry is ethyl.

17. jhg process of Claim 14 wherein X is S, R4 is methyl, R is methyl, the—
X-C(R4R2)-C(0O)-OH group is bound at the 5- position, Rs is hydrogen, nis 1, Ry
is ethyl, cis 0, Rs is hydrogen, Rg is trifluoromethoxy and Ry is hydrogen.

18.  The process of Claim 15 wherein X is S, Ry is methyl, Rz is methyl, the —
X-C(R4R2)-C(0O)-OH group is bound at the 5- position, Rs is hydrogen, nis 1, Ry

is ethyl, c is 0, Rs is hydrogen, Rg is trifluoromethoxy and Ry is hydrogen.

19. A process for the preparation of a compound of formula (L.c)

—"‘"\— NH
/ A n '\—R4b
Rs (Le)
wherein
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5 compound of forrmula (XVI1), with a reducing agent
capabl e of reducing the am de on the conpound of

WO e00sb33T XVI ), to yield the correspondi ng conpons2008613870

formula (XII1b); alternatively, reacting the conmpound
of formula (XVIl), isolated or in a mxture wth the
conpound of formula (XVI), with a reduci ng agent

capabl e of 10 reducing the anmi de and the disulfide on

the c Qidnsk OQ,)éV [ dot{ﬂ'b@
corrfggig’ndl nt@a fﬁ&%m]dd f(%)cjrﬂr?ulth% d>f<|(|§|:-lb -TS s

Ngeg Fﬂgﬁ‘e)&,mnerremP zaoas/amm@ acid mo&ct[nlg%reupn—lanzd wnerem Pg°

At i o Nieprle Rt 0 Besg S bk o

goyRtbdlian oy awbélt P%@hﬁd FFQP"B?@ YaKken &fgefcl%rrWﬂtr@tr{eXhltrogen atom to

wherein W ) the presence of base,
WhiGH mea arﬁ éaouadrtﬁ & ﬁ?mmi@etememﬂmfd:@fonommmtle lheyerocyclic;
5 20. A process for the preparation of a conpound of
formula (lc) R7 O-OL O~N(CH2)c R6 X--~- NH HO

each of Ry and R; is independently H, C4alkyl, (CH2)mNRaRy,
(CH2)mORg, (CH2)mNH(CO)Rg or (CH2)mCO2Rs; ,

wherein each of R,, Ry, and Rgis independently H or Cysalkyl; and m is
an integer from 1 to 6;

alternatively, R4 and R; are taken together with the carbon atom to which
they are attached to form a Cs.7cycloalkyl;

n is an integer from 1 to 2;

Xis S;

provided that when nis 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when nis 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7

~position;—- - — .. .. : B

Rs is H, Cq.zalkoxy, Cq.zalkylthio, halo, Cisalkyl, NRgR19, NHCOR 1o,
CONHR¢g or COOR1p; and R is ortho or meta to X; provided that Rs is other
than CF3;

each Rg and R4 is independently Cq.salkyl;

Ryp is -(C14straight chain alkylene)R4s; wherein Ry5 is H, Cq.7alkyl, [di(C4
zalkyl)amino](C1-salkylene)-, (Cq.salkoxyacyl)(C1.salkylene)-, Cq.galkoxy, Cs.
zalkenyl or Cs.galkynyl;

wherein Ry, has no more than 8 carbon atoms;

alternatively, Ry, is -(straight chain Cq4alkylene)R1s; wherein Ryg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;
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15

n Rob RS 1 R2 R3 (Ic) or a pharmaceutically
acceptable salt, Cl.6 ester or C1_6 am de thereof,

wob@sa31310 each of RL and R2 is independent| yP&¥/US2005/013870

Cl_6al kyl , (CH2) M\RaRb, (CH2)nmOR8, (CH2)nNNH(CO) R8 or
(CH2) nCO2R8; wherein each of Ra, Rb, and R8 is

i ndependently H or Cl.6alkyl; and mis an integer

from1l to 6; alternatively, Rl and R2 are taken

together with the carbon atomto which i5 they are
attached to forma C3 _7cycloal kyl; -137 WO 2005/ 105737
PCT/ Ushersin bnf th@. abgvgﬂilydmcagl@yl anddgteracarbyl meisties may

BeABHBRAN Ssthen il Betnochd BB B AiuSIE ivdiferiontly

selectedoﬁnomn? ool Bed, énﬂmdilerhetHyﬂtetW]Iehyd‘rob(y o? n@étﬂo%y,l S
5 bound at, the 6 position, then R3 is other than
hydr o§@MPE8§M%ound at the 7 position; R3 is H,

Cl_3al kgx Cl 3al kylthio, halo, Cl1_6 NROR10,

N SONARLO or COOR10; and R3(f O\Or neta
to X; prow NI—BS—r*o-t—he»lO 2NH R9
and R js#Rdependently Cl_6al kyl ;

- (C1_4st f ai ght “chai n al kyl ene) R15; _her ei n RIS i H,
Cl. 7&kyl | édl (CL_  2al kyl ) ani no] ( B%. 6al @Mne) Q
(C1. 3al koX¥acyl ) (C1_6al kyl ene)-, CL_6al k

6" car otidp R RRIY ey w@?@%&%ﬁ?@ﬂ%ﬂ@% %aaﬂﬂtab'v
Silb<itlten auytatibtager e;laﬁabletﬁiﬁattaishiﬁig_an 6CYO) PR, ybupbnto the

5-6 nenhbered non-aromatic heteroc clyl vvlth bet ween 1
BifPIEN ¢idbe cempompdtfemna (Hholh tRe resenee o a pase, to yield the

corresponding compound of formula (XIV);

X
| NH —— » CIO,S /\j:}—
/ &t >_ Rab / < >_R4b

Rs 0
(XIV) (XV)
reacting the compound of formula (XIV) with CISO3H, to yield the
corresponding compound of formula (XV);

<N
ClozS— NH
s )*R%
3 (XV) O
Oy (g
>—R4b + R4b_<
(XVI)

(XVID)

reacting the compound of formula (XV) with a reducing agent capable of
reducing the chlorosulfonyl group on the compound of formula (XV), to yield a
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c is an integer fromO to 1; each of R5 and R7 is
i ndependently selected fromH, Cl_6al kyl, hal o,

w@ymngs7ei tro, COR11, COOR11, Cl=4al koxy, PCT/US2005/013870

Cl. 4al kyl t hi o, hydroxy, phenyl, 25 NR11R12 or a 5-6
menbered heterocyclyl with between 1 and 2 heteroatons
selected fromN, O, and S; R6 is selected from

Cl_6al kyl, hal o, cyano, nitro, COR13, COOR13, Cl_

ﬁﬁkt‘&%bf tr@cd@éi‘p’dﬁd%g?comgﬁﬁ?bf RN/ XVNW &rrésponding

-6 nmenbered heteroc betvveen 1 "and
ﬁ@m@dmﬁoﬁewac@@@%‘fromN 0, and S; 30 -138 V\o
2005/ 105737. PCT/ US2005/ 013870 alteynatively, R5 and
R6 or R6 and R7 may be taken togetler to be a bival gqt
noi et ed or unsaturat ed,
3—NHal kenyl ene or
i s an NApegge rom%t 2 and+q i
to 3; erein the 3 (p + q) isﬂg? 3
RL1, T12, R13 and QR4 is i ndependeptly H Cl_6al kyl ;
V\herel n eé?éW)of t he above hydrocar iyl and hete(mﬁi)r byI 2
noi eties may 10 be optionally substituted w th
bet ween 1 and ubstituents independently el ect ed
fromF, d, Br, m no, methyl, ethyl
nmet hoxy; conprising t process of d
further conmprising O +R1 Q X
R7 O _

m19 and
\-R 4b R3 (Lc)

HS o _
ﬁ— NH

/ A R,
i (Xllb) |

reacting the compound of formula (XVI), isolated or in a mixture with the
compound of formula (XVII), with a reducing agent capable of reducing the
amide on the compound of formula (XVI), to yield the corresponding compound
of formula (XlIb); ‘

alternatively, reacting the compound of formula (XVII), isolated or in a
mixture with the compound of formula (XVI), with a reducing agent capable of
reducing the amide and the disulfide on the compound of formula (XVil), to

yield the corresponding compound of formula (XIIIb);
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O~-N(CHA -OL R X NHHO\ n RAbR5 1 R2R3 (1 CQ
reacting the conpound of fornmula (Lc), to yield the

we@oroseesndi ng 15 conpound of forrmula (1c). ZRCT/BS2005/013870

process for the preparation of a conpound of fornula
(1) R7 OO~N(CHA-OL R6 X NHHON ROb R5 1 R2
R3 (lc) -139 WD 2005/105737 PCT/ US2005/ 013870 or a
pharmaceutically acceptable salt, Cl 6 ester or Cl1 6
am de ghereof, wherein each of'
i ndepelndent |y Cl_6al kyl (CHQ)
(CH2) Hlé@CO) NS

Rb, and ' : _
an intleger frofJ h terngtively, Rl and are
t aken [t oget with the carbon 4 t o—which hey age
attachied to @rn1a C3_7cycloal kyl ;110 nis Qﬂalnteger
froml to 2; X@ rovi ded that|when n is Xis
bound fat the 5 o §€S|tion; and enn is 2, Xis
bound at the 6 or 7 position; provided further that
when nis 2 and X is

o) R,
Q S i NH
7 n \_R4b
R

(Le)
reacting the compound of formula (Xll1b) with a suitably substituted compound
of formula (X) wherein W is Br, Cl or |, in the presence of a base, to yield the

corresponding compound of formula (Lc).

20. A process for the preparation of a compound of formula (Ic)
R7

0]
O A >_H_(CH2)C Rs
X N
HO™ n \'—R4b Rs
3 (Ic)

or a pharmaceutically acceptable salt, C1.4 ester or C15 amide thereof,

wherein

each of Ry and R is independently H, Cq.alkyl, (CH2)mNRaR,
(CH2)mORs, (CH2)mNH(CO)R3 or (CH2)mCO2Rs;

wherein each of R,, Ry, and Rgis independently H or Cysalkyl; and m is
an integer from 1 {o 6;

alternatively, R1 and Ry are taken together with the carbon atom to which

they are attached to form a Cs.zcycloalkyl;
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30

bound at the 6 position, then R3 is other than
hydr ogen and bound at the 7 15 position; R3 is H,

w@03abkexy, Cl_3al kylthi o, hal o, CL.6al kyl, NRORLS2005/013870

NHCOR10, CONHR10 or COOR10; and R3 is ortho or neta
to X; provided that R3 is other than CF3; 20 each RO
and R10 is independently Cl1 6alkyl; R4b is
-(Cl_4straight chain al kyl ene) R1l5; wherein RL5 is H,
Cl_7ahkylan ihligeffrom 2ablky! ) am no] (C1_6al kyl ene) -,

(Cl1. 3al koxyacyl ) (C1_6al kyl ene) -, Cl1_6al koxy, C3_

7al keXyis Sir C3_8al kynyl ; 25 wherein R4b has no nore

e, SRRl | B oD sdha M unen

ey cX aabsihd af the & ob 7FISRRINE pro\ide dFtiRSrithat when n is 2 and X is
het er oc;&g:l %I with between 1 and 2 heteroatons
g

bevad @é desiionpthesn@” is otBer than hydrogergad ound at the 7
éb ﬂié 0 WD 2005/ 105737 PCT/ US2005/ 013870 each of R5

nd "is independently selected fromH, Cl_6alkyl,
hal o, .cyano, nitro, COR11l, COCR11li Cl. 4al koxy, :

Cl. 4al kyl t hi o, hydroxy, phenyl, NRL1R12 or a 5-6
mobeRsds He(Coralkpay it s k¥iiib halerCealivd, NRoBseNHEORS0,

BRI ORI dpd 3851 rinp o P eefy 57k ot B Ro e other

fredrkGky,, Cl. 4al kyl t hi o, hydroxy, phenyl, NR13R14 or a
5-6 nenbered heterocyclyl  with be en 1 and 2

het er 63FB s %ﬁ%m'édﬁ@%ﬁﬂ%ﬂ“m,ﬁaﬁ YS; alternatively,
R5 and R6 or R6 and R7 may be taken together to be a

10 bivalent noiety, saturated or unsaturated, selected
f rom 8adisl k§h-estemigltchain alkyemg)Bine wirerein Rqs is H, Cq.zalkyl, [di(C.

( 2 Ni@—rlz ;P S inte fromO to.2 and ¢
A RO ea s (6 s R vl (31 Aot S
k&®AYr Ggallngpch R11, R12, R13 and Rl14 is
ﬁdelggndé%_tsﬁfjor Cl. 6al kyl ; wherein each of the
abov e Wheeio &2 hais nnanone tharo8 gatyon atoims;i es may
alternatively, Ryp is -(straight chain Cq_4alkylene)R4s; wherein Rg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;
c is an integer from 0 to 1;

each of Rs and Ry is independently selected from H, C.salkyl, halo,
cyano, nitro, COR4, COOR 14, C4alkoxy, Ci.alkylthio, hydroxy, phenyl,
NR11R+2 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S; (

Re is selected from Csalkyl, halo, cyano, nitro, COR3, COORy3, C.
salkoxy, C4.salkylthio, hydroxy, phenyl, NR43R4 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;
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be optionally substituted with between 1 and 3
substituents i ndependently selected fromF, d, Br,

w0 200803197 net hyl , et hyl, hydroxy or methoxy; BROI/US2005/013870
conprising\ I '\ NH2Z NH nn -Rdb R3 Rs O (I1l) (XIV)
reacting a suitably substituted conpound of fornula
{1''l') with a suitably substituted acyl ating agent
capabl e of attaching an -C(O) -R4b group onto the
nitr O%ﬁﬁrrﬁdctlvbﬁﬁ‘ R%%‘HM{‘%r‘ﬁe dérRLﬁ') Iy bé takerl t@)gbhﬁar to be a
gr esence of abase, yi e e 25 ‘correspon
mabemrmoety fsaturated ansaturat&d,]sa!t&tedfﬂm%Zalkylene Cs.

PCﬁ%U%ZOO %f‘égg{\{(ﬁglw 02S NHn ~Rdb n ~Rdb R3 (X V)

e conpound of forrmula (Xl V)

¥W th |§I|§(§3Hntégérwo% dtb *Zear;d?aﬁé Qﬁﬁﬁ‘lé@'eﬂ&oﬁpﬂr@@@ﬂdm@fem the
ormul a n >-

5 SURM(D + maNeastQ,n R3 0 O (XV) (XVI | ) R3 5
reacting the conmpound of formula (XV) with a reducing
agent capabl e of reducing the chiorosul fonyl group on

t he cegiehtRd, Rf,, Ryt Al R4 B/ndebendestidHeor Cqqalkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
10 be optionally substituted with between 1 and 3 substituents independently
selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising the process of Claim 19 and further comprising

o R,
HR1 N
Q X—i NH >
‘ / n \—R4b
R3

reacting the compound of formula (Lc), to yield the corresponding

15 compound of formula (Ic).

21. A process for the preparation of a compound of formula (1)
Ry

>_N_(CH2 R6
Y Gl

(Ic)
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m xture of the correspondi ng conpound of formula (XVl)
and the correspondi ng conpound of formula (XVIl);

WO 2003/18§232005/ 105737 PCT/ US2005/ 013870 HS NH PXI/BS2005/013870

Rab + (RAb( n\ \ R3 3 (XVI) C (XVIl) R3 2 HS--j NH
n\-Rdb R3 (XIlIb) reacting the compound of fornula
(XVl), isolated or in a mxture with the conpound of
formula (XVI1), with a reduci ng agent capabl e of

r educbpg ptf%?maeaa@@a||gn%§ieggta%¢g@aw@1-eoést%g bf?r1%u ﬁ&bkhereof,

to yield'the corresp conmpound
(XI'| | wheregiht er natively, reacting the conpound of

f | /1), jsSol ated [ i Xt i, t.h
compoBel 6f RrshRais sdrRendant H Crairic geNeRe
b i ' the disulfid
B O SO e el o rhe "
cor r ewpereinrepchafiuiid, and Reisrindgpertently H ori@zsaligyl; and m is

2005/ 105737 PCTLUS2005/ 013870 O Rl HS-- NH QR2 / n
?EQ@GW%%O?B(;%TPM IIb) OR2 Y+R

alternatively, R4 and R; are taken together with the carbon atom to which

they are attached to form a Cs.;cycloalkyl;

n is an integer from 1 {o 2;

Xis S;

proVided that when nis 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when nis 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7

position;

Rs is H, C4.zalkoxy, Cq.salkylthio, halo, Cqsalkyl, NRgR15, NHCOR 1,
CONHR4g or COOR1g; and Rj3 is ortho or meta to X; provided that R; is other
than CF3;

each Rg and Ryg is independently C4_salkyl;

Rap is -(Cqastraight chain alkylene)R1s; wherein Rqs is H, Cqzalkyl, [di(C4.
salkyl)amino](C4.salkylene)-, (C1salkoxyacyl)(Cisalkylene)-, Cealkoxy, Cas.
zalkenyl or Cs_galkynyl;

wherein R4y has no more than 8 carbon atoms;

alternatively, Ry is -(straight chain C4.4alkylene)R1e; wherein Ryg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;

c is an integer from 0 to 1;
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QS NHn\-R4b R3 (Lc) reacting the conpound of

formula (XIIIb) with a suitably substituted conpound
w@bookao3tet a (X) wherein Qis selected from thePQr/usgwos/013870

consisting of OH OPg2, NH2 and N(Pg3Pg4); wherein

Pg2 is a carboxylic acid protecting 5 group; and

wherein Pg3 and Pg4 are each independently sel ected

from hydrogen, Cl 8al kyl, C3 8cycloal kyl or aryl; or

Pg3
s %h&ﬂ“‘hﬁéﬁk@ 1 éfe%%ﬁﬁbﬁﬂiy selemefdh‘rér’ﬁﬁH net. gangﬁnrl]am

atomto und to form C3_10heteroary
@yanG3nitiop DR a; @&@R&«Kbm@ﬂ@a(yc(?n calkyltio VMaydrory,, phEinybr

B SRS R enbers bt ooty Befiedn'Bp Zﬂea,eroaa»ms
Qé@!bﬂeafr\on%bo%%d C) R7 O~--N(CHAR6 X NH\
RS 10 R1’ R3 (lc) -144 WD 2005/ 105737

5 PCT/ Lﬁamlmtsemm Eea@thyh althcyapapoitivd C8PRfo RPR13, C1

. 65 Ao, Eﬁde@%%a?ﬁ%‘%/;ﬁﬂﬁ%@ggggg&gq@be%g@rogyclyl

Wi befvéerP Y tarld 2 KetetoStonRlsélacted frarhiy| O, &2d S et hyl ,
wherein the -X-C(R1IR2)-C(O Q group is bound at the 5-

alternatively, Rs and Rg or Rs and Ry may be taken together to be a
‘10 bivalent moiety, saturated or unsaturated, selected from Cz.alkylene, C3-'
salkenylene or (CH42)oN(CH12)q;
p is an integer from O to 2 and q is an integer from 1 to 3; wherein the

sum (p + q) is at least 2;
15 each Ry, Ri2, Ri3 and Ry4 is independently H or C1salkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

20 comprising
AN
// n // %Rﬂfb
" (XIV)

reacting a suitably substituted compound of formula {Ill) with a suitably
substituted acylating agent capable of attaching an —C(O)-R4y, group onto the
nitrogen of the compound of formula (1i), in the presence of a base, to yield the

25 corresponding compound of formula (XIV);
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position, R3 is hydrogen, nis 1 and R4 is ethyl 23.

The process of Caim20 wherein Xis S, R is nethyl,
wWR0058037181 hyl , the- X-C(R1LR2)-C(O) -OH group i SPOUDUSZHOH013870

the 5- position, R3 is hydrogen, nis 1, R4 10 is

ethyl, cis 0, R5 is hydrogen, R6 is trifluoromethoxy

and R7 is hydrogen. 24. The process of Caim?2l

wherein Xis S, RLis nethyl, R2 is nethyl, the-
R2)-C(O-0OH group is bound at the p03|t|on

, his 1, R4 is ethyl, ¢ is
X 'NHtHH—ue-F-eﬂce{—h-eijl@QS i yerrNH
oces the preparation ofL i nd 0 R
) /R YRR QX NH n \- R4 (Le)" 4b

Heer ei is s Iectedfromthe groupcmsns g of OH,
OPg2, Rﬁ&ll)Z and 20 N(Pg3Pg4); wherein Pg2 |ée\§

car bo t e d
o aiccfiaffic SafERLAE dr oA R\ AN SISDRk M B
€drréspdnding é‘.é’rnpoﬂnd@lfft&rmmda (x¥)aryl; or Pg3 and Pg4
are taken.together with the nltrogen atomto which
they are bound to for S
C3_l onon- aron@l(bés-he{—eroc
~is independently H, 6
(CH2) mOR8, ( CH2) mNH( GO'F (TCH?) i wherein each
of Ra, Rb, and R8 i Rj nde%endentlm H or Cl_6al kyl; and
mis an integer from1l t( -145 WD 2005/ 105737

PCT/ US2005/ 013870 alter natll vely, Rl and R2 are taken

together with the carbon attomto which they are
attached to forma C3_7cyclfoal kyl; n is an integer
from1t02 5 Xis S

Z N
)-R w T R4b—< n
0 R

(XVIT)

reacting the compound of formula (XV) with a reducing agent capable of

(XVI)

reducing the chlorosulfonyl group on the compound of formula (XV), to yield a
mixture of the corresponding compound of formula (XV1) and the corresponding

compound of formula (XVII);
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provided that when nis 1, X is bound at the 5 or 6

position; and when n is 2, Xis bound at the 6 or 7
w@o®stoos] provided further that when n is 2 apdI/KS1085/013870

bound at the 6 position, then R3 is other than

hydrogen and bound at the 7, position; 10 R3 is H,

Cl_3al koxy, Cl.3alkylthio, halo, Cl_ 6a| kyl, NRORLO,

NHCOR10, CONHR10 or COOR10; and R3 is ortho or neta

to X, provided that R3 is other than CF3; each R9 and

R10 is dependently Cl1_6al kyl ; Rab is

chai n aIkerne)RlS wher N $ H, S
. NH 2al kyl ) am no] {( C1_6al kyl ene
(C1_3. BKY “A)(?%—Gaﬁgyleney CR& Xy, & \\

7al k or C3_8alkynyl wher i n_R4bhas no nore Rj

t han % caggﬁg atoms; 20 alternatively, R4b is 2

-(straig ain Cl_4al kyl ene) R16; \wher ei n RLEXV#) C3

6cycl oal kyl a 5-6 nmenbered non-aromatic
het erocyclyl w betmeen 1 and 2 heteroatons
sel ected from N,
hydr ocar byl and het er
optionally substituted

substituents independently selected fromf, d, Br,
I, am no, nethyl| ethyl &y ;

conprising NH2 N HSa—Ht—

WO 2005/ 105737 PLT/ US28Q5/ r8actd ng a suitably
substituted conppund o (LY hl a suitably
substituted acyl ati ngRagent capabl e of att achi ng an
-C(O -R4b group. pnto the fltlbpbgen of the fonpound of
formula (111), in the presence of a base, To yield the

cor r egRRNAY M9 e6MpBURE of ForhuIaYK®I) Molated or in a mixture with the
compound of formula (XVII), with a reducing agent capable of reducing the
amide on the compound of formula (XVI), to yield the corresponding compound
of formula (XllIb);
alternatively, reacting the compound of formula (XVIl), isolated or in a
_mixture with the compound of formula (XVI), with a reducing agent capable of

reducing the amide and the disulfide on the compound of formula (XVI), to

H R3 (KV) O-146

yield the corresponding compound of formula (XIlIb);
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0/1"" NH Cl102S NHn >Rb n/ -R4&b 0 5 R3 (XIV) R3

(XV) reacting the conmpound of fornmula (XIV) with
w@@S3657310 yield the correspondi ng conpound PET/US2005/013870

formula (XV); C0CaS-- \ NH[Hs NH/ n Rg b n \-R4db R

R(XV) 3 (XIlIb) reacting the conpound of fornula

(XV) with a reduci ng agent capable of 10 reducing the

chl orosul fonyl group and the am de group on the

conpoynd of formula (XV), to yiehd the corgespondi ng

conpolind of forpgula (XI1lb); O( RL HS NHIRQRR' / n
\-RAb[WR3 (X ¢+™No) OR2 QNH| n \-R4 (Lc)

- 147 YWOHSH CF-HSR005/ 013870  rQ@act i fg~RAe
(A1 11 DY _ Wi h & suitably

subst ift ut ed _gonpound ""of formi4a (X ' '

I, inRshe presence of a basq, to yi elg(b)t he

corregpondi ng' c I nd of fornmulg (Lc). 5 . A

procegs for the @?E'g’ ration of a donpound of fornula

(Ic) R
| 0 R,
Q s—i NH
- n \_R4b
Rs
(Lc)

reacting the compound of formula (Xl1b) with a suitably substituted
compound of formula (X) wherein Q is selected from the group consisting of
OH, OPg?, NH; and N(Pg*Pg*); wherein Pg? is a carboxylic acid protecting
group; and wherein Pg® and Pg* are each independently selected from
hydrogen, Cy.salkyl, Cs.scycloalkyl or aryl; or Pg® and Pg” are taken together
with the nitrogen atom to which they are bound to form Cs.ioheteroaryl or Cs.
“Tonon-aromatic heterocyclic; and W is Br, Cl or I; in the presence of a base, to

yield the corresponding compound of formula (Lc);

0
T
Y

E NH
A n \—‘R4b

R3 (Ic)
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OO~-N(CHA, -OL R X NHHOAN RO RS R )'K: R3
(lc) or a pharmaceutically acceptable salt, CO 6 ester

wORr0081063an de thereof, wherein each of Rl anPCTRRRS1085/013870

i ndependently H, Cl 6al kyl, (CH2)mM\RaRb, 10

(CH2) nOR8, (CH2) MNH(CO) R8 or (CH2) mCO2R8; wherein each
of Ra, Rb, and R8 is independently H or Cl _6al kyl; and
mis an integer froml to 6; alternatlvely, Rl and R2
are  AeRfinb e CofipdtindoribRnaiarRep & p@w % WhirsSporidiey
are attachdto rma C3_7cycl oa 15 nis an
compgendfof farmulaglc); Xis S; provi ded that when n is
1, Xis bound at the 5 or 6 position; and when n is
2, Xis bound at the 6 or 7 position; provided further

phat THebrocess af GRIMAN 9 wherthh EPiOPgt, P s@-bl%ﬂ' Xi®8, Ry is

then R3 i's other than hydrogen and bound at

pthyli Bais methy, whoin 8 kX)@(RB]z) GAPINarav s haved at the 5-
| k N | O COCR10:; d R3
583@6? %3 I5h ﬁ%‘%’ 'J]\IE i bg\ﬁ‘bll t at %rg is ot heran25

t han CF3 each R9 and RlO i s independently Cl_6al kyl;
-148 WD 2005/ 105737 PCT/ US2005/ 013870 Rob is
28C1. dverupgeas efalaimadkyherady KiS S Jielp enathih 5z is npethyl the-

iR o S 3 AT, S oA s n 1.

‘adthenylis O RG3s. ﬂyﬂ&gey\l Re is trifluoromethoxy and R7 is hydrogen.
24.  The process of Claim 21 wherein X is S, Rq is methyl, Rz is methyl, the—
X-C(R1R3)-C(0O)-OH group is bound at the 5- position, Rz is hydrogen, nis 1, R4

is ethyl, c is 0, Rs is hydrogen, Rg is trifluoromethoxy and Ry is hydrogen.

25. A process for the preparation of a compound of formula (Lc)

o) R,
>R N
Q X———i NH
A n \_R4b
Rs (Lc)

wherein

Q is selected from the group consisting of OH, OPg?, NH; and
N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting group; and wherein Pg®
and Pg* are each independently selected from hydrogen, Cq.salkyl, Cs.
scycloalkyl or aryl; or Pg® and Pg* are taken together with the nitrogen atom to

which they are bound to form Cjs.1gheteroaryl or Cs.qpnon-aromatic heterocyclic;

each of Ry and R; is independently H, C4.galkyl, (CH2)mNRaRy,
(CH2)mORs, (CH2)mNH(CO)Rs or (CH2)mCO2Rs;
wherein each of Ra, Ry, and Rgis independently H or Cqsalkyl; and m is

an integer from 1 to 6;
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wherein R4db has no nore than 8 carbon atons; 5
alternatively, R4b is -(straight chain

w@l00d4ab¥yt ene) R16; wherein R16 is C3_ 6cycl oaP&yUSIIN5/613870

5-6 nenbered non-aromatic heterocyclyl with between 1
and 2 heteroatons selected fromN, O, and S; c is an
integer fromO to 1; 10 each of R5 and R7 is
i ndependently selected fromH, Cl_6al kyl, hal o,

cyanoaltginiatioely ORRGhd Fﬁmlﬂa'keﬁ?loé@thhomm the carbon atom to which
C1. 4al kyl t hi o, hydro NR11R12 or a 5-6

thewriecitasbedrte &en @ wqyﬁb@ﬁ%een 1 and 2 heteroatons

selected fromN, O, and S; 15 R6 is selected from
Cl_6al kyl, hal.o, cyano, nitro, COR13, COOR13, Cl_
4al konyis a@intégekfiohhil ¢o 2hydr oxy, phenyl, NR13R14 or a
5-6 ngnbered heterocyclyl wth between 1 and 2

het er §dBcts sel ected from N 0, and S; alternatively,

RS a_ng ?%g a&d tHE viHEh Rfs 78X goﬂﬁ&gf‘tﬁeog%? %j:g)stlt?b @nd when n

20 bi nt nolety, satur at ed oOr unsat ur at sel’ect’ed
fs X Bbdandk gt et oCZ_positadrk nyvidec fother that when nis 2 and X'is

b 3 6 opsfibdiren 8° & otk i hudradea and pintiatine 7.
st 2; 25 each R11, R12 R13 and R14 is
?bsﬂh@ﬁ

ndependently Hor Cl 6a|ky| wherei n each of the
above hydrocarbyl and heterocarbyl noi eties may be

[ .1
ohbst reds F Salkeit Gerlyhiddidis GeralBlnNRsRe. NECOR o
bONHR?&or CeIOR|; 2l is dHHU el toRL ;b}@ﬂdeoethgt Rs is other

conprising the process of Caim?25 and further
Efsing -149 WD 2005/ 105737 PCT/ US2005/ 013870 O

R2 = 52 RBndRyo Nihdepdriddtly alkyl;

Rap is -(C1.4straight chain alkylene)R+s; wherein Rq5 is H, Cq.7alkyl, [di(C-
salky)amino](C1.salkylene)-, (C1.salkoxyacyl)(C1.salkylene)-, C4salkoxy, Cs.
zalkenyl or Cs_galkynyl;

—wherein_R4, has no more than 8 carbon atoms;

alternatively, Ry, is -(straight chain Cq.4alkylene)Rs; wherein Ryg is Cs.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2
heteroatoms selected from N, O, and S;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
/ = n o )’Rarb
A (XIV)
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(Lc) R7 O-OL O~-N(CHARE XNH HOnNn "-R4b R5 1
R2 R3 (lIc) reacting the conmpound of fornmula (Lc), to

wQ@ e@bsdoi7be corresponding conpound of fornmul a PATYS2085/013870

27. A process for the preparation of a conmpound of
formula (1) R7 O-OL O~N(CHA RE X NHHO n \-R4db R5

1 R2 R3 (lc) or a pharmaceutically acceptable salt,

Cl 6 ester or C1_6 arri de thereof, wherein each of Rl

and Rezdcfin g@@n stitiled U of fofal 'ﬂa\mhaékﬁtably
(CH2) nOR8, ™ ( CH2) nNH( CO R8 or ) MCO2R8; wherei n each
mbsmteamcymwgm@arg Capabberfciétadﬁmg—almﬁc@)-&b Byoup an® the

dirclenl g s PRupt Hidmda Ty nufe Hew e i ad ipafetd the
@é@e@édrﬂﬁﬁ@domohﬁar@fmrﬁuﬂxw pal kyl; 15 n is an

integer from1l to 2; S; 50 WO 2005/ 105737

PC] J 13870 prow ded that V\,hen n

bgund Ni 6 position; IS |s

bd 7 p03|t| on; prow ed i ry at NH
mf i 2 and}r‘ﬂ%«;b : )—R%
RS R3

o)
(XIV) (XV)
reacting the compound of formula (X1V) with CISO3H, to yield the

corresponding compound of formula (XV);

AN
Clozs—m- HS—-—-— NH
|t e Sl T G

3

(XV) (XIlib)

reacting the compound of formula (XV) with a reducing agent capable of
reducing the chlorosulfonyl group and the amide group on the compound of
formula (XV), to yield the corresponding compound of formula (XllIb);

N R
A N\, W
R (X)

(XIlib)
o R
Q S—'—[ NH
/ Z n \_R4b
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bound at the 6 position, then R3 is other than
hydr ogen and bound at the 7 position; 5 R3is H,

w@03abkexy, Cl_3al kylthi o, halo, Cl_6al kyl, NRORWLS2005/013870

NHCOR10i CONHR10 or COOR10i and R3 is ortho or neta
to X; provided that R3 is other than CF3; each R9 and
R10 is independently Cl1 6alkyl; 10 R4b is
-(Cl1_4strai ght chain al kyl ene) R15 wherein R15 is H,
| (
%éﬁﬁ%ﬁéogo@gbﬁﬁéﬂ fo:@ld% l(%ﬁl'@ RNt &éu@é’éli%ysﬁﬁthted compound
affbkrenlal (X wieSeBakigBr, Cl ahérieitne praseings af@ bass te yigld the
8 carbon, at ons alter ively, Rdb is -(straight
CartispoRaintspappery RS A Ra s &3
6cycl oal kyl or a 5-6 nenbered non-aromatic
heterocyclyl with between 1 and 2 heteroatons
26| ech@tio¢essoNthe prepsdativn ota compeundtad dermiiadig)o t o
1; 20 each of R5 and R7 is independently sel ectedp
fromH, C1.6alkyl, halo, cyano, nitro, CORI11, )
Cl. 4al koxy, Cl4al kyl thi o, hydr@xy, phenyl, =R or
vvit m :%L) )
N, a
%' Ncyano nltro R
yItN_o_.Rhydroxy pheny
heterocycl‘ﬁPl with between 1
and 2 het er bat ome sdRect ed from N, 0, and S; (Ic)

Foget for PHBBacaCi Gy AeaPiahls nabcrye °28L o Gradffle thereot

unsat yhatsd, sel ected from C3_4al kyl ene, C3
4al kenyl ene or (CHL_2) N(CH-12 151 WD 2005/ 105737
PCT/ USA00! R 3BHOR: 5 (hHeBandantlbC oedhi O H: aNHatios

(CHINIRY FERL).NIFB)RoricHHEE 8, R, e

wherein each of R,, Ry, and Rgis independently H or Cqalkyl; and m is

an integer from 1 to 6;
alternatively, R4 and R, are taken together with the carbon atom to which

they are attached to form a Cs_scycloalkyl;

n is an integer from 1 to 2;

Xis S;

provided that when n is 1, X is bound at the 5 or 6 position; and when n
is 2, X is bound at the 6 or 7 position; provided further that when n is 2 and X is
bound at the 6 position, then R® is other than hydrogen and bound at the 7

position;

Rs is H, C1.salkoxy, Cs.salkylthio, halo, C4salkyl, NRgR19, NHCOR o,
CONHR 1 or COOR1g; and Rj is ortho or meta to X; provided that R is other
than CF3;

each Rg and Ryg is independently Cqsalkyl;
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sum(p + ) is at least 2; each R11, R12, R13 and R14
is independently H or Cl _6alkyl; 5 wherein each of

W b@satose hydrocar byl and het erocar byl noi et i BGI/D82005/013870

be optionally, substituted with between 1 and 3
substituents independently selected fromF, d, Br,
I, am no, nethyl, ethyl, hydroxy or nethoxy;
conprising NH2 NH n n ~Rdb 10 R3 (Il1l) R3 (XIV) O

rfﬁf;mgaqsa ChishaRint cmmlggl\éhs EOwRBHAA FOf id Pif@%'yélkyl [di(C+.

( tituted acy atln

saipdjangnof( Ca_tsalaylleneg a0, gaﬂdeyaaﬂla(Cgrealhwlm)o Gmgalkoxy, Cs.

nitro enCof %he conpound of formula (111), in the
‘@B/ﬁeé 682KYB¥se, to yield the corresponding

CO”DOWHQré\?)? F%Q'Q%H (f'é MPMhan’Wcé}%tﬁHs n ~Rdb n -R4b

15 R3 (X O reacti ngei‘he conpound of
for rrualaaeroxtme;lymanlse(th dhairy Cekalkylroe)R e wheptin Riads Cs.

SRR’ pri? r@?@%‘%@%ﬂ%%éﬂ?ﬁﬁ#5‘69?@'0%%Bsﬁxse%}1 and 2

heterddidnis’8ledtetifron NV capSagent capabl e of
reduci ng the chlorosul'fonyl group and the am de group

on the conmpound of fornula (XV), to yield the
correspondi. u f formula (XII1b); -152 WD
2005/?[(')%?%?“%@%?@%@@9813870 0\ R

each of Rsand Ry is independently selected from H, C4¢alkyl, halo,
cyano, nitro, COR41, COOR4, C1.4alkoxy, C4alkylthio, hydroxy, phenyl,
NR41R42 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S;

R is selected from Cy.galkyl, halo, cyano, nitro, COR43, COOR3, C1.
salkoxy, Cq.salkyithio, hydroxy, phenyl, NR13R+4 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;

alternatively, Rs and Rg or Rs and Ry may be taken together to be a
bivalent moiety, saturated or unsaturated, selected from Cs.4alkylene, Ca.
salkenylene or (CH12)oN(CH1.2)q;

p is an integer from 0 to 2 and q is an integer from 1 to 3; wherein the

sum (p + q) is at least 2;

each Rq4, Ri2, Ry3 and Ry4 is independently H or Cqsalkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising the process of Claim 25 and further comprising
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HS--~ i _ NHQR2/ 0 O0:: n\-Rdb WR3 (X) (XlI1b)

OR2 )-+tRR Q S NHn \-R4b R3 (Lc) reacting the
w@ooopaesta7 of fornmula (XII1b) with a suitably PCT/US2005/013870

substituted conpound of formula (X) wherein Qis

sel ected fromthe group consisting of OH OPg2, NH2

and N(Pg3Pg4); wherein Pg2 is a carboxylic acid

protecting 5 group; and wherein Pg3 and 'Pg4 are each

i ndepengglent | )stel ected from hydrogen, C1_$al kyl,

C3_8cycNpal kyl°_or aryl; or Pg3 and Pg4 are taken

t oget her/™ W R he- i rogen atomto which they are

bound f or g-C3-11ohet Nl C3~ftomom-arormitic
het er ocycl i c; _an'c[{ A 9r |I; in the presence of
a base, to yiel e cor r15\3pov\r%ti'i"r'fﬁnbcon‘pound of
formula (Lc); O J4R, QX " NH/ n---Rdb R3 (Lc)
R7 OO~-N—(CHA-Q(IE{6) XNHHO\ n "R4b RS
c
R7
O
0 N >—H_(CH2)C Rs
X—— N
HO/RU><R I Re
! 2 Ry ()

reacting the compound of formula (Lc), to yield the corresponding
compound of formula (lc).

5 27. A process for the preparation of a compound of formula (1)

(Ic)
or a pharmaceutically acceptable salt, C4.s ester or C4.s amide thereof,
wherein
each of Ry and R; is independently H, C4.alkyl, (CH2)mNRzRp,

10 (CH2)mORg, (CH2)mNH(CO)Rs or (CH2)mCO2Rs;
wherein each of R,, Ry, and Rgis independently H or Cigalkyl; and m is

an integer from 1 to 6;
alternatively, R4 and Ry are taken together with the carbon atom to which
they are attached to form a Csycycloalkyl;

15
n is an integer from 1 to 2;

Xis S;
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Rl R2 R3 (Ic) la -153 WO 2005/ 105737 PCT/ US2005/ 013870
reacting the conpound of fornmula (Lc), to yield the

we@oroseesndi ng conpound of formula (Ic). 28. AEEUS2005/013870

process of Claim25 wherein Qis OPg2, Pg2 is t-butyl,
Xis S RLis 5 nethyl, R2is nethyl, wherein the

-X-C(R1IR2)-C(O Q group is bound at the 5- position, R3
is hydrogen, nis 1 and R4 is ethyl 29. The process of

d ai . j [ : ' : ' h

Che. TETEEREAL By ity R URa NG o P B aha when
i9Q$I())¢ ib%qnﬁ%ﬁitge Byshr Opesition; preovidedRdrth&dthat watanyh js 2 and X is
IS i s hydrogen, is trifluoronmethoxy,and R7.is
aenchaRe Geosiere 15P Fods crerchan BySwoGRTLaas hoxe ot €7
&Eiﬂiéﬂ'mthyl’ R2 is methyl, the- X-C(RlL R2)-C(O) -CH
group’is. bound at the 5- position, R3 is hydrogen, n

is 1l R4 is ethyl, cis 0, RS is hydrogen, R6 is

trifl h is. h .
for tRelschavakoth Giroalvibi dakE Grealdh NRa o MpEER o
é@\uwo cQLDédRm,CéﬁdrR)s%is Nitﬁb %ir En&a tb%;%ﬁbﬁ@b@??}éétf R{s other

the group consisting of Cl.6al koxy, wherein
tBandaffkoxy is not substituted with am no; conprising O

NH HQua6n RYGRY Ryo iShddpbindiénty &, Slky® (H) O

Ra4p is -(Cy.4straight chain alkylene)Rqs; wherein Rys is H, Cqzalkyl, [di(C4-
éalkyl)amino](C1_6alkylene)-, (C1.aalkoxyacyl)(C1.salkylene)-, Cqsalkoxy, Ca.
zalkenyl or Cs.galkynyl;

wherein R4y has no more than 8 carbon atoms;

alternatively, Ry, is -(straight chain Cs.salkylene)Rse; wherein Ryg is Ca.
scycloalkyl or a 5-6 membered non-aromatic heterocyclyl with between 1 and 2

heteroatoms selected from N, O, and S;
-cis an integer from 0 to 1;

each of Rsand Ry is independently selected from H, Cq.salkyl, halo,
cyano, nitro, COR14, COOR44, Cy4alkoxy, Cq.4alkylthio, hydroxy, phenyl,
NR41R12 or a 5-6 membered heterocyclyl with between 1 and 2 heteroatoms
selected from N, O, and S;

Rg is selected from Cy.salkyl, halo, cyano, nitro, COR43, COOR13, C1.
salkoxy, Ci.salkylthio, hydroxy, phenyl, NR43Rq4 or a 5-6 membered heterocyclyl
with between 1 and 2 heteroatoms selected from N, O, and S;

alternatively, Rs and Rs or Rs and R; may be taken together to be a

bivalent moiety, saturated or unsaturated, selected from Cs4alkylene, Cs.
salkenylene or (CH1.2),N(CH12)q;

-151-



10

15

20

(RR NH(s) O Q@ HO S 20 0 (XX) CH3 OH -154 WO
2005/ 105737 PCT/ US2005/013870 (a) reacting a conpound

w@boosaestet a (Ld) with (S)-2-(4 hydroxyphenoxy)peDpsmni/a13870

acid, in an alcohol; or in acetone, at a tenperature
in the range of from about 35C to about 0C, to yield
the corresponding (R'S) diastereoneric salt, the
compound of formula (XX); O (RN NH (S) O @ S HO
(XX) 648 aR ikdger ﬁbni\b't@? and ﬁ i$ah lﬂ‘i’ﬂegép?mfrﬁﬂ% BNGheRSN the
(R'S) diastereoneric salt, e conpound of fornul a
s0X) (p + W) ishatdeashdr gani c base, to yield the
correspondi.ng conpound of fornula (Le). 32. The
process of Claim31 wherein Qo is t-butoxy. 10 33. A
procegach®1RS, R Qﬁﬂﬂ Aingkpan&SmBoM st Ofsalign;mul a
(Le) (R 11 %o 5 0 (L e%l V\,hePeln IS seﬁeeclggd from
the group conS| sting of Cl_6al koxy, V\,herel n the

“r5s WEBHBSE 5E ARV b Bl Tt Reter SR befes may
be optionally substituted with between 1 and 3 substituents independently

selected from F, Cl, Br, |, amino, methyl, ethyl, hydroxy or methoxy;

comprising
OQ : (; >—R4b
() (XIV)

reacting a suitably substituted compound of formula (I1l) with a suitably
substituted acylating agent capable of attaching an —C(O)-Ry, group onto the

nitrogen of the compound of formula (lll), in the presence of a base, to yield the

correspondlng compound of formula (XIV);

g X
>_R4b / A }_—R4b
(XIV) (XV)

reacting the compound of formula (XIV) with CISO3zH, to yield the

corresponding compound of formula (XV);

CIOgS—]— HS—— NH
>—R4b / / n \_R4b

(XV) (XllIb)

3

reacting the compound of formula (XV) with a reducing agent capable of

reducing the chlorosulfonyl group and the amide group on the compound of
formula (XV), to yield the corresponding compound of formula (XllIb);
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O)L_,(R O/ HOJLIJ)-NHCH3 OH Qb S (Ld) O ( R) N
H)~(Ro/ @ S/ \- HOO(XXI) CH3 \ "CH (a)

WO e@stid31g7 a conpound of formula (Ld) wth (R)-2e /852005013870
hydr oxyphenoxy) propi oni c acid, in acetone, at a
tenperature greater than about 35C, or in THE at
about roomtenperature; to yield the corresponding 5
(R R diastereoneric salt, the conpound of fornula
(XXI);- O (R NH (R O Q HO = O(XXI(DCHS H
(R NH Q@ S 0 (Le) (b) reacting the (R R
di ast dr eoner i s
with gdnH$ i
conpoynd of f9 jLe) . \L%4 he processof Oaim
33 whdrein QY is t-but oxy 2005/1057
PCT/ U42005/ 018870 35. A process fpr the pregpration

of thg conmpound ((S(Ililﬂrm“ a (Lf)

o) R,
>—€—R1 §
Q S—i— NH
A n \_R4b
R

(Lc)

reacting the compound of formula (XIIb) with a suitably substituted
compound of formula (X) wherein Q is selected from the group consisting of
OH, OPg? NH, and N(Pg®Pg*); wherein Pg? is a carboxylic acid protecting
group; and wherein Pg® and Pg* are each independently selected from
hydrogen, C.galkyl, Cs.scycloalkyl or aryl; or Pg® and Pg* are taken together
with the nitrogen atom to which they are bound to form Cs.ioheteroaryl or Cs.
sonon-aromatic heterocyclic; and W is Br, Cl or [; in the presence of a base, to

yield the corresponding compound of formula (Lc);

0 R
PR N
Q X"——i NH >
A n \—R4b
Ra
(Lc)
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f 111INH 21111 \ Qo IS O (Lf). wherein Qo is selected
fromthe group consisting of Cl1 6al koxy, wherein the

W@2006abeKy is not substituted with am no; conpCi/BE1095/0Q3870

HO (S) OCH3 <)~CH @ ')~ NH S O (Ld) 111INH (S) O
Q@ SHOS5 0 (XXIl') CH3 OH (a) reacting a conmpound of
formula (Ld) with (S)-2-(4- hydroxyphenoxy) propionic
acid, in acetone, at a tenperature greater than about

35C, Radt ,@rgihgc?l;np%%m\gj offfeﬁﬁblb )?ft@S/lé]@thé eobféﬁbéhdu'i%

correspon |astereo ric sal conpoun
obmpoundlofi fgrradlatc).- 157 WO 2005/ 105737

PCT/ US2005/013870 0 O | ~SIIINH Y(S) S G HO O
(XXI'1) CH3 OHIIINH Q S O (Lf) (b) reacting the

é§ Sg Tﬂb%’?b@és%o&e(ﬁla%% wheﬁé'wcp@rmpghdvq?fusft%ﬂw Ris S, Ry is

an inorganic base, to yiéld

O‘lﬁ’th)ﬂsaﬁmm&jh)doWbetﬁiﬂ the —Xe3 (RaRa)-O(O)Q group is bound at the 5-
position, R3 is hydrogen, n is 1 and Ry is ethyl

29. The process of Claim 26 wherein X is S, R¢ is methyl, R, is methyl, the—
X-C(R1R2)-C(0O)-OH group is bound at the 5~ position, Rz is hydrogen, nis 1, R4
is ethyl, c is 0, Rs is hydrogen, Rs is trifluoromethoxy and Ry is hydrogen.

30. The process of Claim 27 wherein X is S, R4 is methyl, R, is methyl, the—
X-C(R1R3)-C(0O)-OH group is bound at the 5- position, R3 is hydrogen, nis 1, R4
is ethyl, ¢ is 0, Rs is hydrogen, Rg is trifluoromethoxy and Ry is hydrogen.

31. A process for the preparation of a compound of formula (Le)

(R)
NH
Qp \”><S/©:>< \___

. (Le).
wherein Qy is selected from the group consisting of Cs_salkoxy, wherein
the C.galkoxy is not substituted with amino; comprising
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5 36. A process for the preparation of the conpound of
formula (Lf) ~S1LiINH Q S O (Lf). wherein Qb is
waelosgosa7 f rom the group consisting of Cl.6al keXyps2005/013870
wherein the Cl_6al koxy is not substituted with am no;
conmprising 0 J,,(RI NHHOQ/ ~~- CH3 SOH O (Ld) O
(SFT1IINH (RO Q@ SHOO (XXIll) CH3 OH -158 WO
2005/105737 PCT/ US2005/ 013870 (a) reacting a conpound

of fq érwa%nhg%)cdmﬁbu.ﬁ&bf%ﬁﬁu@m! qmwt@n@xa@ pr opi oni ¢

acid, in an al coho I n acetone, at enperature
Hydroxypheanxpespienieracithdn @nscohd; gbkﬁ\uﬁce(t@e,t% g teanperature

RO A e LS8 g .9

dizRtkdom&riBsah, thk CohpbtidbfEBrmeulad XR)( L)

0
g3l
(XX) CHs OH

(R)
NH
Qp \“>< \___
S
5 O (Le)

(b) reacting the (R,S) diastereomeric salt, the compound of formula (XX),

with an inorganic base, to yield the corresponding compound of formula (Le).

32.  The process of Claim 31 wherein Qy is t-butoxy.

10

33. A process for the preparation of a compound of formula (Le)

wXJCO— Le

wherein Q is selected from the group consisting of Cq.salkoxy, wherein

the Cq.salkoxy is not substituted with amino; comprising
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(b) reacting the (S,R) diastereoneric salt, the
conpound of formula (XXIIl) with an inorganic base,

W@ o00pi1ed787 t he correspondi ng conpound of f or nmul BCT/E£0p5/013870
10 37. A crystalline N, N -dibenzyl et hyl enedi am ne salt
of a conpound of formula (Ila) (RN N HO yNH O O OCF3
(Ita). 38. The crystalline salt as in Caim37 wherein
the ratio of the conpound of 15 formula (lIla) to the
N, N -di benzyl et hyl enedi amine is 1:1. -059 WD
2005/ 105737 PCT/ US2005/ 013870 39. A cfly él i ne

N, N - di benzyl et hyl enedi am ne salt p_f .-» 0
formula (11a) (R N HO/ H S~N&OCE—3
\W nNg X-ray dlffractlcﬁHdoe 3 oH

[ A|HRel ative Intensity [%
8.0423 1079938 1338 1Z. 157

Y

18. OA8 4. 9151(|:_ldl) 20

ﬁv>< J©:>‘ J\“”/OOOH '

) e
(a) reacting a compound of formula (Ld) with (R)-2-(4-
hydroxyphenoxy)propionic acid, in acetone, at a temperature greater than

about 35°C; or in THF at about room temperature; to yield the corresponding

Ollll

5 (R,R) diastereomeric salt, the compound of formula (XXI);
O
(R)
NH e (R)_O
Qy s \__ HO H
CHg
O (XXI) OH
(R)
NH
Qb \ !
S
O (Le)

(b) reacting the (R,R) diastereomeric salt, the compound of formula
(XXI) with an inorganic base, to yield the corresponding compound of formula
(Le).
10
34.  The process of Claim 33 wherein Qy is t-butoxy.
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19. 038 4.6618 100.00 19.2656 4.6072 26.28 20.325
4.3694 10.65 21.943 4.0508 16.85 22.190 4.0063 18. 63
WQ@2003305737 9815 12. 37 40. A process for the prROHDS1008013870
of a N, N -di benzyl et hyl enedi am ne salt of a compound
of formula (Ila) (RR NHOS NH OOCCF3 (lla) -160
WO 2005/ 105737 PCT/ US2005/ 013870 conprising reacting
the conpound of fornula (Ila) with N, N .
8bbenAyprechys tordde atib

The pr OﬂC)ZE‘SS of C aﬁnnég%r mgrozm@te‘?@bgmﬁf!&?‘f'agﬂ? 'S
i sopropyl alcohol. 5 42. H of Caimi4l
wherei n the conmpounrd §2m{|ﬁ reacted with
N, N - di benzyl &, di ai énpenat ure | ess than
about 5C. 43. A yonpofBnd oftornula (I conpri si ng
the structure: NHOS)-NH OOO0. 10 OCF3 or a
phar maceuti cal I'y dccept abI e salt, Cl1_6 esterlHr Cl 6

d : d of m 4
2 g} de‘é‘}g%g%ﬁ%b 'ﬁgéié'%%g unrﬂ g C".%@'Sé'i'%gé?vm cﬁauﬁ}xy, wherein
treaS 1 salkonyt nsmosuééutuiétewﬁﬁmnadc&ﬁ fiiagm 43 wherein

sai d conpound has an enantiomeric excess of at | east
about 96%

/U\(?o
%Q& L

(Ld)

% (S.)...NH . )QKOQ

(XX
(a) reacting a compound of formula (Ld) with (S)-2-(4-

hydroxyphenoxy)propionic acid, in acetone, at a temperature greater than

about 35°C; or in THF at about room temperature; to yield the corresponding

(S,8) diastereomeric salt, the compound of formula (XXIt);
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20 46. The conpound of claim43 wherein said conpound
has an enantioneric excess of at |east about 99% A47.

wo@smposnd conprising the structure: -161 WPCT/US2005/013870
2005/ 105737 PCT/ US2005/013870 OCF3 O (R) ~~-N HHO N
S\-- " H-"NH48. The conpound of claim47 wherein

sai d conpound has an enantioneric 5 excess of at

| east about 90% 49. The conpound of claim 47 wherein
sai d compound h >xan enantiomeric excegs of at | east
about 9 F nﬁ?ﬂound of clai mid7 wherein
t"F'U rid® 8 Q¢ e
0 i "ceut i con‘gﬁﬁ [

the co oun of claima43. 15 52. A phar magept i d

3

conmposyion conprising the con‘pc{;(m of clarm®47.

(S)
-|I||INH
Qp
O (Lf)
(b) reacting'the (8,S) diastereomeric salt, the compound of formula (XXI)

with an inorganic base, to yield the corresponding compound of formula (Lf).

36. A process for the preparation of the compound of formula (Lf)

(LF).

wherein Qy, is selected from the group consisting of C4.salkoxy, wherein
the Csalkoxy is not substituted with amino; comprising
O

(Ld) >

(XX CHj

%QQ haael
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(a) reacting a compound of formula (Ld) with (R)-2-(4-
hydroxyphenoxy)propionic acid, in an alcohol; or in acetone, at a temperature
in the range of from about 35°C to about 0°C; to yield the corresponding (S,R)

diastereomeric salt, the compound of formula (XXIil);

AP ey

(XXI) CHj

(S)
-1lINH
Qw\ﬁ>xis/l:::j::j> AN

O (Lf)

5
(b) reacting the (S,R) diastereomeric salt, the compound of formula
(XXIII) with an inorganic base, to yield the corresponding compound of formula
(LF).
10 37. Acrystalline N,N’-dibenzylethylenediamine salt of a compound of
formula (l1a)
\”>< >—NH
OCF3 (1a).
38.  The crystalline salt as in Claim 37 wherein the ratio of the compound of
15 formula (lla) to the N,N’-dibenzylethylenediamine is 1:1.
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39. A crystalline N,N’-dibenzylethylenediamine salt of a compound of

wXJCO— -

formula (l1a)

OCF, (lla)
comprising the following X-ray diffraction peaks:

Position [°26] d-spacing [A] Relative Intensity [%]
6.3894 13.8336 17.39
8.0423 10.9938 13.38
12.157 7.2803 19.22
16.012 5.5354 15.74
17.929 4.9475 20.77
18.048 4.9151 14.20
19.038 4.6618 100.00
19.2656 4.6072 26.28
20.325 4.3694 10.65
21.943 4.0508 . 16.85
22.190 4.0063 18.63
22.330 3.9815 12.37

40. A process for the preparation of a N,N’-dibenzylethylenediamine salt of a
compound of formula (lla)

%JCO— -

OCF3 (jja)
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comprising reacting the compound of formula (lla) with N,N’-

dibenzylethylenediamine, in an aprotic solvent.
41.  The process of Claim 40 wherein the aprotic solvent is isopropyl alcohol.

42.  The process of Claim 41 wherein the compound of formula (lla) is

reacted with N,N’-dibenzylethylenediaine at a temperature less than about 5°C.

43. A compound of formula (Ila) comprising the structure:
Jous ;
WX "

OCF,

or a pharmaceutically acceptable salt, C1.s ester or C1.¢ amide thereof.

44.  The compound of claim 43 wherein said compound has an enantiomeric
excess of at least about 90%.

45.  The compound of claim 43 wherein said compound has an enantiomeric

excess of at least about 96%.

46.  The compound of claim 43 wherein said compound has an enantiomeric

excess of at least about 99%.

47. A compound comprising the structure:
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OCF,

- .
(R) >_NH
HO N\_ ° H
S N

48.  The compound of claim 47 wherein said compound has an enantiomeric
excess of at least about 90%.

49.  The compound of claim 47 wherein said compound has an enantiomeric
excess of at least about 96%.

50.  The compound of claim 47 wherein said compound has an enantiomeric
excess of at least about 99%.

51. A pharmaceutical composition comprising the compound of claim 43.

52. A pharmaceutical composition comprising the compound of claim 47.
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