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benefit of U S. Provisional Application 5 60/661, 784,
fil edppipdsSFAR THEHREPARATION OFCOPROIFNFODDYL.ATORS
reference herein in its entirety. FIELD OF THE

I NVENTI ON The present invention is directed to a novel

process fo f gg I{l@ *Qﬁls
(agoni sts Qﬁ&ﬁ%ﬂé@@ﬁ@m % 'g‘lf eir
synt hepiig a Eh@at[@m Slaiths B it of & S. lPEi?@\thbnahApr&:atlon
t r eat nent and prevention of such disorders as

Vo661 JB4phled dmegeh hy %, Wijieh i inoerpesated by feference herein

stinal disorders including diarrheic
Qﬁﬁ% n@é&'nntility di sorders including

post-operative il eus, constipation, irritable bowel
syndrone and 15 inf:\ﬂ tary_haowe l.sorders.
BACKGROUND OF THE | ' nvention is

di rect-ﬁgﬂeé str?ﬁ?lrﬂf"eﬁﬁéﬁ HiPEct8f 16 ARlvePPidtieds férel‘FI%Fﬁr@baratlon

nodul Internediates I1n thelr synthesis.
squelplcbldcmbdilyiatdrsueéagcﬂﬂstprameamtagometsb,u and |n'atemmchaﬂes m the|r

OIS TBP SRRSO Rt SreuS/aRR PiytRuent fng ppevention of
Ssuch ﬁgerde% hs Balfl 2AdWralfFein (rBﬁJd?h@Pgst( (bbérativepargi n

all variables are as hereinafter i ned, disc osed in
LgAsteintestinal slisoxgers ingluding dlarrheis syngrones, motiiy disgrears

A LB g 0D PR oL an

hiaflelynatoAcioswelrdiéedieky, ref erence. WO 2006/ 098982
PCT/ US2006/ 008240 Known net hods for the prepar ation
of conpounds of fornmula (I11) and

BACKGROUND OF THE INVENTION
The present invention is directed to the preparation of novel opioid

receptor modulators and intermediates in their synthesis. More specifically, the
present invention is further directed to processes for the preparation of

compounds of formula (111},

R 6
R
RK/
1P R12/N\R13
(R" o2 ()
wherein all variables are as hereinafter defined, disclosed in United
States Application No. 10/400,0086, filed March 26, 2003, and published as US
Patent Publication US-2004-0010014-A1, September 26, 2004, which is hereby

incorporated by reference.
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conmpounds of fornula (1), as herein defined, require
the use of dinethyl- tyrosine, which is expensive and

WO baos/opg982 sui t abl e for | arge scal e synt hesis. PONUS2006/008240

there remains a need for a process for the preparation

of co I ;

(1) TR neihods (it berdrpt@fh EGTPEHALS obforinBll i Pand

SdvivpddndsFof el UINBNAS Biirélih eefined erejuirateeuise of dimethyl-

directed to a process for the preparation of 0 .

Sispaimaich & Siknewet Bus noteRiabedon farge sodlg synipests
tdrhaindheh&ddidra for'th@'prépdatish BREYpounds of

?g?lggthgd% fér o?r%n\téﬁi: é;éfd]oupg c@%giég?i ng opré}% uryII , thi erﬁ’y?lu? 50

dormulay(l), argkegrapounds of farmuld (1) whighas syitablpyoulasge scale

pyridinyl, 15 pyrimdinyl, pyraziyl, indolyl,

i%SpH%tb(YWI i ndol i nyl, benzofuryl, benzothienyl,

benzi m dazol yl, benzthi azolyl, benzoxazol yl,

qui noli zinyl, quinolinyl, isoquinolinyl and

qui nazol i nyl ; eachrSUWIMARY Ohddie INMENTJOMe| ect ed from

a1
C1- 6al - . : j
[ ndepeﬁ)( eﬁﬁc‘% ng @VEQ?%%%;?'E)%# %?/?r %gﬁg{ﬁ %é;éd%ﬁﬁ zéf’%ﬂ%?émﬂbd
ajdmapowidsvefl fgrmia (ind RK are taken together with the
nitrogen atomto which they are bound to forma five
to seven nenbered heterogyclyl; (ﬁgﬁ‘f%%% a nitrogen
protecting group; gptonprjsi WO 6/ 098982
PCT/ US2006/ 008240 2 JpfPo41P)0-2 R ~, P
NP yP R YP

I—Z

wherein

is Cg.10aryl or a heteroaryl selected from the group consisting of

furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, indolyl, isoindolyl, indolinyl, benzofuryl, benzothienyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, quinolizinyl, quinolinyl, -
isoquinolinyl and quinazolinyl;

each R*'" is independently selected from Ci.salkyl, C1salkoxy or fluoro;

R’ and RX are each independently selected from hydrogen or Cy.salkyl;
alternatively, R’ and R¥ are taken together with the nitrogen atom to which they
are bound to form a five to seven membered heterocyclyl;

Pg' is a nitrogen protecting group;

comprising



(X) (XIl') reacting a conmpound of formula (X), wherein
XP is selected fromOH, OCN, -CO2H, -C(O-Cl or

WO @{0e)9s98d . 4al kyl and wherein YP is sel ected fPONMUR006/008240
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C or I, to yield the correspondi ng conpound of
formula (XIl1); HNg Ri O(R41P)0210-0Iy OC1- 4al kyl
NPI1K R (XVI11 41(’||)O(R41P)O- -P 1
g RK OCl)F g<R ?( reagti ng @m(’%f
formula (XI1) a s.Lu_LahI%L,su }\'Nl . onpound of
formula (XVII n the presence of |

catal yst; in the “ytesence of an orgfam C O organic
base; in an dXyanic solvent; at a mﬁture greater
t han about roomtenperature; to yi eI d t

(o1 B35 cofippATES Riinfi OB i ™ hiscgtoq fom O

R'@N -RIOH, ACIO}EN by +-CODEOC ajKy! aookwkber@n(%«)s d@lected from Br,
PG LR R St B o

cat aI in a solvent; at a tenperaturgigreater 3 WO
2006/ 098982 PCT/ US2006/ 008240 t hanpyp room

tenperature;oto yield the correspondj ng conpound of
forml a (R41P)02 )\{(OCMalkyl
) -

R
RX >

YP (XVil)

reacting the compound of formula (XIl) with a suitably substituted
compound of formula (XVIll); in the presence of palladium catalyst; in the
presence of an organic or inorganic base; in an organic solvent; at a
temperature greater than about room temperature; to yield the corresponding
compound of formula (XIX);

0
R S - (R"M)oz
R 1
\I|\l HN—P’ , \il\l HN—P9
R¥ ‘ RY
‘ OC.4alkyl OC,_salky!
(XIX) d (XX) d

reacting the compound of formula (XIX) with hydrogen or a source of
hydrogen; in the presence of a catalyst; in a solvent; at a temperature greater



(XX); O(R4LP)0-2 O(R R~P 1 R41P)0-2 J 1 Ng _
\l , p~, H\W N p HN ~Pg RK RK (XX) OCl-4alkyl (1) OH

w2@etesa8t i ng t he conmpound of fornula (XX) w t PCEIOS2006/008240
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aqueous base; in an 5 organic solvent to yield the

BB SRBBAA R SAREAOE P L Fdssnll BiBael of oot

% gratlon of a corrpound of forrrula (1) O (R 41P
) JR~N" p\'" H\Pgi IKROH O (l) 10 wherein
Pis CEQlOarME)r a heteroaryl selected fro
cign3|st ng_o ?yl thienyl, pyrrolygs oxagol

thiagoly ' qzngr@g pyrazol yl |, pyri di
pyri mdi pyr/azi nyI ‘indolyl, isoindol yIIK
i ndoR nyl o S

benzot hi enyl, ben#}
] g‘bgzéﬁ@ﬁo qluie%l 4 nsln l,u)nol | nyI

benzthlgi
15 isoq oI|nyI and qui nazolinyl; each R41P ‘s

O O

i ndependent |y sel“ected from Cl-6al kyl, Cl-6al koxy or
f1 uor ofeactg iﬂ@c&'ﬁgéuﬁd @ﬁﬁmMWﬁWﬁﬁ@WaMthe in an

from hydrogen or 4al kyl ; - alternatively, RJ and RK
a@rganm@lverugt@t yield tmemr@ﬁ@ondmg@@@wwwft erimiech-
they are bound to forma five to seven nenbered
heterocyclyl; 20 Pgl is a nitrogen protecting group;

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

of a compound of formula (1)

O

(R*"P)o.2

]
HN/Pg

wherein

is Ce.10aryl or a heteroaryl selected from the group consisting of

furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, indolyl, isoindolyl, indolinyl, benzofuryl, benzothienyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, quinolizinyl, quinolinyl,
isoquinolinyl and quinazolinyl;

each R*'P is independently selected from Cy.¢alkyl, C1.¢alkoxy or fluoro;

R’ and RX are each independently selected from hydrogen or Cy.qalkyl;
alternatively, R’ and R* are taken together with the nitrogen atom to which they
are bound to form a five to seven membered heterocyclyl;

Pg' is a nitrogen protecting group;

comprising



conprising 4 WD 2006/ 098982 PCT/ US2006/ 008240 O ( R41
PPO2J O(R41P)02J R RNPH\N-Pg \NP HN Pg

WO R6/0989RK OC1- 4al kyl OCL-4al kyl  (XI X) O ( XX) PCx/US2006/008240
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reacting the compound of fornula (XIX) with hydrogen

or a source of hydrogen; in the presenceoof a

cat al yst; REbpyent: at a t enper ure grea(%‘PP)ofghan
aIath ¥enper a U{e to yield t sdndi N 1
conpdii OHNITRS & (X0 O (RA1 D B70-9

J J K PNHNPgNI‘PHKg :

XX) 1- 4al k X_0o, 0kl reacting the conmpound™Nf-OC,. salkyl

formul a $XX) Wi t

/ an aqueous base; in an ganlc
sol vent? XDto yi el© c§un

t he correspondi ng conp

gfﬁg‘é{%@iégﬁegpg@ﬁgﬁnéféﬁqrﬁﬁ% BOM i B rgé%ngrasource of

c f (
4%%5%@ Clgrﬂg% %Wé%ﬂr%e[df%) ce(télg%ﬁ iff B%Ulbeﬂﬁ at a temperature greater

hyl
ethIaOWrwnyeqnpzmuta ieyiejd ther pereesponiding ee)pousd of formula

BN

O

(R*"P)o2

1
HN/PQ .

OC1_4a|ky|

reacting the compound of formula (XX) with an aqueous base; in an
organic solvent; to yield the corresponding compound of formula (1).

The present invention is further directed to a process for the preparation
of a compound of formula (la) (also known as, 4-(aminocarbonyl)-N-[(1,1-
dimethylethoxy)carbonyl]-2,6-dimethyl-L-phenylalanine)

-0

comprising

XP

(Xa) (Xlla)



O(la) conmprising O XP H2N Y P Y P 15 (Xa) (X |a)
5 WD 2006/ 098982 PCT/ US2006/ 008240 reacting a

w@orpoess2 of forrmula (Xa), wherein XP is sel ece€rUR2006r008240
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OH CN, -C2H, -C(O-d or -C(O-CCL. 4al kyl and
wherein YP is selected fromBr, d or |, to yield the
correspondi ng conpound of fo (Xla):,sO H\N-, Boc. O

Boc PBRCURA A LpraRenit ShioREE el Pareiast & selpbigd from OH,
(il a%)o Y - O hak OJ@O\HHQ YP Q¢ Bbledted from Br
(XI'Ta %\d’tfﬁéﬁg)sﬁic{rab )subi??tﬂte con[pegrandq%?yforermlr% ’
(G011} to) yieldnthetmorespsading asmpeiindo formokat ka3t ; i n

the presence of an orgargo% or inorganic base; in an
organDc sol vent; at gyntenperature gregter than about
room {jenperature; to yjeld the correspagdi cQ ou/ngoc

offy_pjoT T a); O ENBOC HZN HNY
/" OCH3 ( XI Xa) reacting conpo OCH
formul a w th hydrggen gas, at a preé 3

sufficientJto hydrvgwlare:—rrr-tﬁe presence ¢f a
suitable chiral catal ydKVIl@d a tenperature'greater O
t han about(xné))omterrperature; in an organic (X(tajent; to
yi el d the ‘cor’respondi ng conpound of fornula (XXa);

reacting the compound of formula (Xlla) with a suitably substituted
compound of formula (XVilla); in the presence of palladium catalyst; in the
presence of an organic or inorganic base; in an organic solvent; at a
temperature greater than about room temperature; to yield the corresponding

compound of formula (X1Xa);
0) O

(XIXa) (XXa)
reacting compound of formula (X1Xa) with hydrogen gas, at a pressure
sufficient to hydrogenate; in the presence of a suitable chiral catalyst; at a
temperature greater than about room temperature; in an organic solvent; to

yield the corresponding compound of formula (XXa);
o) 0O

() ()
reacting the compound of formula (XXa) with an aqueous base; in an

organic solvent; to yield the corresponding compound of formula (la).



0 O H2N HN.,-,BOC H2N HNBoc OCH3 OH O 15 (XXa) (Il a)
reacting the conpound of fornula (XXa) with an aqueous

whawengos2 an organic solvent; to yield the  PCT/US2006/008240
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correspondi ng conpound of fornmula (la). 6 WO

2006/ 098982 PCT/ US2006/ 008240 The present invention

i s fur Thepreseridpeention ig f wrwéa@cf@f tq & grofassdpathegpreparation
0 e a(Ia)OBo( HZN HN OH O
(F’B&H}’ %%ﬁ%??@%‘%“&‘ﬁpa H2N HNBoc H2N HN~Boc | /

OCH3 OCH3 5 (XIXa) (®Xa) reacting conmpound of

formula (XIXa) with h drogen gas, at ressure

sufficient to hydqr ce of a

sui tabl e chiral $ ﬁé&perature greater

t han about room tenperat n an’orgamH: solvent; to

yi el d the correspondi ng cogpound~of Npfnula (XXa); 0 O

Boc Boc H2N | HNC H2ZN | HNC OCH3 OHIIO 10 (XXa) (Il a)
reacting the conpound of formula (XX& witHKlaan aqueous
base;

in
comprlsmg
O O

(XI1Xa) (XXa)
reacting compound of formula (XIXa) with hydrogen gas, at a pressure
sufficient to hydrogenate; in the presence of a suitable chiral catalyst; at a
temperature greater than about room temperature; in an organic solvent; to

yield the corresponding compound of formula (XXa);
o) o)

(XXa) (la)
reacting the compound of formula (XXa) with an aqueous base; in an
organic solvent; to yield the corresponding compound of formula (la).

The present invention is further directed to processes for the preparation

of compounds of formula (XIX)



organic solvent; to yield the correspondi ng conpound

of formula (la). The present invention is further
wa@l2een9sd82 t 0 processes for the preparati on 15P@Of/US2006/008240

conpounds of fornula (XIX) 7 WO 2006/ 098982 ’

PCT/ US2006/ 008240 O (R41P)0-2 Rp Np \i HNC g1 HK

1 .QOCl..4alkyl (XIX) O The pr(?‘gm}t invention is

further directed_go pr¢cesses f or PRe preparation of

t he compound of Ro -a b) 1/p52N HN-"pg OCH3 O
5 (XIXb) The prese [ s further directed to
(111) 2, XRL ORBn Nr RS 4 &

a process for the préébar conmpounds of fornul a
o/ a1\ s

R12"N~R13 10 (R41P)0-2 (I111) whejfein ps‘{\é‘i&s C6_10aryl

or a heteroaryl selectéd)rom theg)group consisting of

furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
i m dazolyl, pyrazolyl, pyridinyl, pyrimdinyl,

inyl, i |, i SOI lyl, i [ inyl f I
Eg;%{ﬂ%/%hgés%%ﬂr%ehtibﬁ ?sl {L?’t?'ne)( dire!:t?a Q[olp%céss%%r}czap thuer B/re’paration
of the compound of formula (XIXb) ' "

O

5 (XIXb)

The present invention is further directed to a process for the preparation
of compounds of formula (1))

10 (R*o-2 )

wherein

is Ce-10aryl or a heteroaryl selected from the group consisting of

furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, indolyl, isoindolyl, indolinyl, benzofuryl, benzothienyl,

15  benzimidazolyl, benzthiazolyl, benzoxazolyl, quinolizinyl, quinolinyl,
isoquinolinyl and quinazolinyl;



15 benzi m dazol yl, benzthi azolyl, benzoxazolyl,
qgui noli zinyl, quinolinyl, isoquinolinyl and

wQrioaagzsBi nyl ; 8 WO 2006/ 098982 PCT/ US2006/ 008P4DUSHae 08240
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R41P is independently selected from CL. 6al kyl
Cl_6al koxy_ar fl uoro; are eac

i ndepefRENR y is E1depe @Qe%bﬁ&ﬁ(}@ﬁdﬁ@ﬂ Qﬂrﬁag,‘l’l A@ﬂl g@jifoxy or fluoro;

al ter |
T
taitaaamelym‘oan@ﬂ{ ege eaic&w’mlgxether@vnm ihe m’ebgem atbrh tomihich they

S|st|ng of 0O; S5R16) m
e o i 2eia odsevenPERpSTe ASeranE M 15,
and R16 are independently selected fromthe group 10
consi sting of hydrogen, Cl-4alkyl, and ar provi
tXat oislsglented from &pSoup cRIFSInRGobe; SlNﬂla?/"l)wnd dER
aryl ; F‘d the total core ring size of the ring
cont ai WA wi 11 not be greater than an ei ght

§g16)m_,

- menber ed p isnan inkBgdtlirérh GRJ 2cdref from the group

consi st 23% 1 en2| m dazol e, benzoxazol e
benzot hi ¥l 63" °i ransl R plasayinderendentiyy W'QCt@8f“Pm Hpg group

aneroi n a eSO ychodR, SR dnd afpviich it only one

NNC, CN, Nof\REng F?aﬁan b@CD/;dikylzosaiyECt ed f rom t he
group consisting of O SC a O N
subst i t u@hd hedaianeare Bn%smerﬂj e ¢ \nSd?é’rﬁ‘t%lﬁlﬁ‘qsé will not be greater

sel ect ed frﬂ).%'ln éﬂ‘?lgﬂ@ﬁﬁéﬁa'rr‘r@ ng of hydrogen,

Cl-4al kyl and ary s one tO two substituents
[ ndependent ly selected fromthe group consisting of

[ ami .
i Ieol) PR R St R RupBnl, taneorazole
gnmdfﬂ%iﬁggﬁaicﬁéluﬁéslesbﬁénﬂs - C( O - NH CH( - R40) - C( O) - NH2
2

- N - N 28 - 23
f;\( R23 P;\g/_% R ;\g_\z/lq ; /t "
) ) and

a-1 a-2 a-3 a-4
wherein

A-B is selected from the group consisting of N-C, C-N, N-N and C-C;

D-E is selected from the group consisting of O-C, S-C, and O-N;

R? is a substituent attached to a ring nitrogen and is selected from
the group consisting of hydrogen, Cy.salkyl and aryl;

R is one to two substituents independently selected from the group
consisting of hydrogen, halogen, amino, aryl, arylamino,
heteroarylamino, hydroxy, aryloxy, heteroaryloxy, an amino acid
residue such as —C(O)-NH-CH(-R*)-C(0)-NH, and Ci.salkyl
{wherein said alkyl is optionally substituied with a substituent
selected from the group consisting of hydroxy, hydroxycarbonyl,
C1.salkoxycarbonyl, aminocarbonyl, amino, aryl,

9



{wherein said alkyl is optionally substituted with a
substituent selected fromthe group consisting of

Whigaeossps2 hydr oxycar bonyl,  Cl- 4al koxycar bonyl PCT/US2006/008240

10

15

20

- 25

am nocar bonyl, amino, aryl, 9 W) 2006/098982
PCT/ US2006/ 008240 (Cl1. 4) aI kyl am nocar bon
di (CL_4) al ky(&m )alsylamioegarponylet er oar y| Mma)alkylaminocarbonyl,

s sel oct ea helsednETrdly (e Mipvor myaGHRloR:.  and
Cl- 6al kyl , Chetcpo®gliky! carbonyl, Cl- 6al koxycarbonyl

Cl- 6al kyl Car bonlyl am no, diCl 6a| kyl car bonyl amn
aryl (CL_ 62l gelectast bpanihg g@ypsqmwlng af byd rogsadC1 salkyl, C1.

Egﬂif?nagglzm@ )QS%I& I\A@F'%reylléo% éh?ilrtu Ik?lcatﬁﬁjrﬂllammo diCs.

to two subst géluﬂbamdnymmaoﬁ%fwﬂ(% Sealkyt;t bdteroanyl(Gibkalkyl, aryl,
group consi sti n% of ogen Cl_4al kyl, hydroxy,

hydr oxycar boApf @a vy, with the proviso that when
R1 i s benzi m dazol e; r,sandp are 0, nis Oor 1, L
is 0 and R3, R4, R91 R12 and R13 are all hydrogen, P
i s notwhéreihl) WhenyR' ds mmzmﬂdazaledlwmm;dazpie e optionally

wth o supemdEhinenel i FradRupRS Thoghg Rl diétted from
consi stinge ‘@fro[\ﬁ'c@ﬁ&%ﬂﬁ@%f %ﬁi@ém1%‘ gl q’ﬁydféxy, hydroxycarbonyl

sel ected from roup of dival ent i cals of
forml a mndsawL WItlarﬂme naroxusq thatowiers: R lacbamm@!aﬁolga.rds and p

radi cal s - n ar f 13
substit ut¥g 'nt'ﬁ o?]e ’ﬁb%ﬁr%bdzlgub@i’%ggt ghb)h are all hydrogen,
i ndependentty sel ected fromthe group consisting of
hal ogen, xy, Cl- 6al kyl , Cl1_6al koxy, nitro, am no,
cyano, tr b-3
IS unsubmeg%;gyw IS-QW) 48@ga%ﬁeqlmggﬁhelnt Iy
sel ected fromthe group conS| sting of
R? is a divalent radical —CHx-CHo- optionally substituted with a substituent
selected from' the group consisting of halogen and phenylmethyl, or is

selected from the group of divalent radicals of the formula

H
SO &Ns
,r"{ ’ ;"{ and 1"7”1

H
b-1 b-2 b-3

wherein said radicals —-CH.CHy—, b-1 and b-2 are optionally substituted
with one to three substituents independently selected from the group
consisting of halogen, hydroxy, Ciealkyl, Cy.salkoxy, nitro, amino,

cyan'o, trifluoromethyl and aryl;
and the radical b-3 is unsubstituted;
R® and R* are each independently selected from the group consisting of
hydrogen, Ci.ealkyl, aryl, and heteroaryl; provided that only one of R® or R*
can be Ci.ealkyl, aryl, or heteroaryl; |

10



hydr ogen, C1.6al kyl, aryl, and heteroaryl; provided
that only one of R3 or R4 can be Cl_6al kyl, aryl, or

whedoeogsasy| ; 10 WO 2006/ 098982 PCT/ US2006/ 008 2HCT/BS20861008240
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R6 are each independently sel ected fromthe group
r,

6al k | .and .
neforad b7 &te. ottioBoEReadayseetest ik 3 Raroup, fopgisting of
Cl Hyak n, @J%ﬁvl Oérgheérﬁi paterban® prodrddr tha @,n.y]bﬁgemsﬂs or R®

fromO R13 are each i ndependent |y
seIO@@twaﬁ salyl Beylgrdieseandi sting of  hydr ogen,
Cl. 6al kyl, fornyl, Cl.6al kyl carbonyl,

Cl. 6al koxycar bonyl Cl. 6al kyl car bonyl am no,

danincﬁaldfyIm@g@u@%mmm aryl (C1-6)al kyl, 10 _
het er oaryl ( C1- 6) al kyl , aryl and heteroaryl wherein

when R12 and R13 are sel ected from C1. 6a| kyl, R12

a2 Rl E o %de\adfe\ﬂﬁ & dict8%rom the group_consisting of
phar maceu |ca |y acce antloners di aster eoners
and lsyarbgen, her@péalkyl,lS f@mwrl s@g;ab@lo@ﬂékﬂnﬁ) 0-Q,.shlkdxytarbonyi,

X d of

£ br 1T TRRUFEIIRO D | + k1B P IDROIS, CN, aTVI(Crolalkyl
P 13

o ibter PO R)aRy, gD arfd-hofarbli ARErINSNRER AP A R™ are

d the correspondi ng
conpound of formula (XIl); 11 WO 2006/ 098982
PCT/ US2006/ 008240 HN,g R (R41P)02 OC1.4al kyl N -@
YP (gerdéted frdmXid satkyd H'RARDRS gy b&otienally fobed td

and pharmaceutically acceptable enantiomers, diastereomers and salts thereof;

comprising

R41P

O
| (R0
— g
RK

yP
(X1
reacting a compound of formula (X), wherein X is selected from OH,
CN, -CO.H, -C(0)-Cl or -C(0)-OC1.salkyl and wherein Y is selected from Br,
Cl or |, to yield the corresponding compound of formula (XII);

11



10

RK (XI'X) OCl-4alkyl O reacting the conmpound of
formula (XIl1) with a suitably substituted conpound of
wo oooriopsasy XVI 1 1) wherein Pgl is a nitrogen proPED/US2006/008240
group; in the presence of palladiumcatalyst; in the
presence of an organic or inorganic base; 5 in an
organi c solvent; at a tenperature E‘ﬁ\Eanr t han about
S

room t errperg(ure; to yield the co pondi ng conpound
of formula 441 P)0-2 O (R41 P) \' \N
P HN_E%\L\I -Pg2 RK RK Mﬁgv@%al kyl

(XI'X) g acting the conpound §f fornmula (Xl X)
with hydrpl?e A source of hydrogen® in the
presence Rt a algyst; 1n a solvent,; \?ﬁ a ten‘peraturg
greater 10 than about room tenper at u%, o yield the
cor r espondi ngXlBompound of formula (XX); RJ (R41 P)O
2 Rl (41 P)0-2 1 \NI P~ HN~Pg NP HN-Pgl0 R R K (
OCl-4al kyl OH (1) O Oreacting the conpound of
formula (XX) with Brpse: in an organic
solvent; to yjeld t 't espondi ng conpound of
formula (1); 12~ M M/ US2006/ 008240 2' X
RlJO(R41P)O-2I|qk?3 R .JOn Nr Np H\W~pg R4 s

OC1_4aIkyI

reacting the compound of formula (XI1) with a suitably substituted
compound of formula (XVII) wherein Pg' is a nitrogen protecting group; in the

presence of palladium catalyst; in the presence of an organic or inorganic base;

yield the corresponding compound of formula (XIX);

R*"P)o. (R*")o2

1
HN—P9

(XIX) o (XX) ol

reacting the compound of formula (X1X) with hydrogen or a source of
hydrogen; in the presence of a catalyst; in a solvent; at a temperature greater
than about room temperature; to yield the corresponding compound of formula
(XX);

O O

(R*"")0.2 Rz

1
HN—P9 HN—PY'

Y
=z

OC,_4alkyl

reacting the compound of formula (XX) with an aqueous base; in an
organic solvent; to yield the corresponding compound of formula (1);
12

in an organic solvent; at a temperature greater than about room temperature; to



IKR- OHp RK/N(I) ~/ RI2~-N-R13 (Ill) O (R41 1
P)0-2 reacting the conpound of forrmula (lI) to yield

wo b@eoesosespondi ng conpound of formula (111).PEI/TUR®06/008240
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present invention is further directed to a product
prepared according to any of the processes descri bed
herein. Illustrative of the invention is a

phar maceuti cal conposition conprising a

X
RZ
ut i cal(mﬂPpogﬁcept abl e carrier and at a produt
codrdingto the 10 process degcri beB*7k ~RS
; &S a™N
phargra X
prep

W | y+&Gi on of the inventionjis a
and a ph rmaceut i

Illustrating th invention is a process e
phar maceuti cal conposition conprising Xi a
pr oduc [ i '

her of n ooy g M CoRpeand oL RIRIA (71 CUREERE (ARERORGRO
Bampounid ohigrmuita (llvent i on are met hods of treating or
preventing a disorder nediated by at |east one opioid
receptor, preferably the 8 or la opioid receptor

sel ect itk prawent i cation s AntHer Hirebbdto PPidtidPBrepared according
gastroi ntestinal 20 disorders, in a subject in need

t Reay! the mpesasseg desaiibedhereing to the subject a
therapeutically effective anount of any of the

conpounds ‘or pharmaceutical conpositions prepared as

desc[] i Hestrathevef. thOEVANtcD iﬁﬁgﬁ%rﬁ’iﬁb?}tiﬁf c&ihﬁdshwﬁl\éﬂf riptising a
25 The present invention s directed to processes for
tﬁ@rma@sapgﬁﬁfoapc&pta BBOIRT NIAT § BroduchP(aPara@ aggerding to the
@%gé%saé@%c’fi(bré@éé@%{?oﬁﬁ ARREAfon Of A hTERien B ANphhkriadeutical

composition made by mixing a product prepared according to the process

described herein and a pharmaceutically acceptable carrier. Illustrating the
invention is a process for making a pharmaceutical composition comprising
mixing a product prepared according to the process described herein and a
pharmaceutically acceptable carrier. '

Exemplifying the invention are methods of treating or prevenfing é
disorder mediated by at least one opioid receptor, preferably the & or obioid
receptor selected from the group consisting of pain and gastrointestinal
disorders, in a subject in need thereof comprising administering to the subject a
therapeutically effective amount of any of the compounds or pharmaceutical
compositions prepared as described above.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to processes for the preparation of

compounds of formula (1)

13



I P11 wherein Pgl, - ~, R, RK and R41P are as herein
defined. The conpounds of formula (1) are useful in

W b@ofoosdpar at i on of opi oid receptor nodul at or BCFUS2006/008240

10

15

conmpounds of fornmula (11) and conpounds of formula
(1'11). The 5 present invention is further directed to
processes for the prepargtion oﬁRfﬁ?} conpound of
formula (la) as heggein f] , useful as

internedi ates in the N\s Qﬂqeﬁ?@ld recept or
modul ators. In an enbddi t he /[present invention is
directed to processestfor the N\. 10 _preparation of
conmpounds wherein the ring i s unsub '@E&ed. In an Psi
enbodi nent of the present invention/ the ring is
substituted with one R41P group, @&hich id)bound at
the 2- or 6-positign. In another enbodi nent, the
present inventiop I s\directed to processes for the
preparation of c-n%o;nd P mherq&n thering is

subst iwhereih Rgl,h Yo R FRGeod iR’ are as harein pefined.1 The

atrefind<LS hem R 0 G RARET0 e b G TR pon B EE3ET
thediilatdreWicoenfdundetof fFermiha 2§u) 4AdPcdmpBuhd RONformlIlLgIIRKThe
| OH R41 P 0 14 WO 2006/ 098982 PCT/ US2006/ 008240 In

aresepidavertinn istfueher disegied topenesses iy the Peepaigtien of the

58558 oL iy 169 BE R R ARPRO P e e
%ﬁg%%ggﬁig?y@gf%rﬁg?%hlawmd from methyl, ethyl,

t

In an embodiment, the present invention is directed to processes for the

preparation of compounds wherein the ring is unsubstituted. In an
embodiment of the present invention, the ring is substituted with one

R*'? group, which is bound at the 2- or 6-position. In another embodiment, the

present invention is directed to processes for the preparation of compounds

wherein the ring is substituted with two R*'" groups, which are bound
at the 2- and 6-positions. For example, processes wherein is phenyl,

the compound of formula (1) is of the following structure:




10

15

and wherein, R, RK and Pg' are as herein defined. In
anot her enbodi nent, the present invention is directed

W o00pt0e898sses for the preparation of the conpPChUSmhe/008240

formula (Ib) OBoc H2N I HNC OH 10 O(lb) P (i.e. a
conpound of forrmula (1) wherein is phenyl; R and RK
are each hydrogen; the phenyl ring is further

substltut ed vvlth two R41P d¢groups, . which are each
mat hyl ”afr‘f?jemé)i) ;rgetgi@g)e PEgseht IE‘H@WP%§ girqcded fo processes for the
ArPsd lﬂ‘i}{)sg ( - 2, 6-di met hyl - phenyl
%}F;I or?lbc acdzi.%B ?f fégﬁg{ah errbodl nment, the
pr esent invention is ddrect edﬁmc;)r%r ocesses for the
preparation of the co gla) O,._Bo(

..j H2N HNC OH : 0 20/2 8982
PCT/ US2006/ 008240 inveption is further
directed to processg§ for S rep atiquH of

HN-"Pgl RK \--' OCl-4al kyl 1 ,{X X) O I n an enbodi nment,
the present invention is di('ﬁect)@d to @roces for the

5 preparatlo 4. the conpound of formula (Xl Xb), O
wherein R*™ is selected from methyl, ethyl, methoxy, éthoxy or fluoro

and wherein.R’, R® and Pg' are as herein defined.

In another embodiment, the present invention is directed to processes
for the preparation of the compound of formula (lb)
O

Boc
H,oN HN”

OH
O (Ib)

(i.e. a compound of formula (1) wherein is phenyl; R’ and R¥ are

each hydrogen; the phenyl ring is further substituted with two R*'" groups,
which are each methyl and Pg' is Boc), also known as 2-tert-
butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionic acid.

In another embodiment, the present invention is directed to processes

for the preparation of the compound of formula (Ia)
' 0

15



1 H2ZNHNP Cg OCH3 O (XIXb) Preferably, the
present invention is directed to processes for the

w@e@parsasl on of the conpound of formula (X Xa)POr/Bszoe/008240

10

15

H2N HNC OCH3 O (Xl Xa) 10 The conpounds of fornul a

(XI'X) useful. as .internmediates.in the synthesis of .
Corpourtts Sy Hinlctis feiEddic ese Sk R TS afgparation
iav@mhbgnnaggfuﬁmupfgqx§ses for the p preparation of
conmpounds wherein is C6-10aryl. Enbodi nents of the 15
present invention furthke Pprocesses for the
preparation of c ounga whéfein i s phenyl . 16

WO 2006/ 098982 P di ments of the
present invention ing¢|ud s for the

preparation of conpoBﬁds W A RA1P is selected from

Cl _3al kyl, Cl1 _6al koxy or fluoro.\ Ci palkyls of the
present invention furtggﬁ i ncl ude /[processes for the 5
preparation of conpoun erein @41P is selected from

Cl- 3al kyl or Cl-3al koxy. Enbodi ments of the present

i nvent roan enasenent dheigeesend irvesen s dirested to processes for the

p : | f [ Pis selected from
né{ ﬁyglrfgﬁée'fﬁglﬁe &gﬁ)@g&s,&f fgﬂﬁg%ﬁ%géﬁl uoro. Enbodi nents
of the present inventQon further include processes
for the preparation off conpounds whereipn R4LP is

P
sel ect ed H,N g

HN
OCHj

o)
(XIXb)

Preferably, the present invention is directed to processes for the
preparation of the compound of formula (X1Xa)
O

H,N HN”

(XIXa)

The compounds of formula (XIX) are useful as intermediates in the
synthesis of compounds of formula (ll).

Embodiments of the present invention include processes for the

preparation of compounds wherein is Ce-10aryl. Embodiments of the

present invention further include processes for the preparation of »compounds

wherein is phenyl.

16



10 from nethyl or nethoxy. Enbodi nents of the present

i nvention include processes for the preparation of
w@orpoes¥es of fornmula (1) wherein the stereo- CREOL/E82006/008240

denoted with 15 a "*"as shown below, O (R41P)0-2 P

RNPHNC g OHd O(l) isinthe S-configuration. In

anot her enbodi nent are processes for the preparation

of cog_cr)‘unds of formula (I? wherein the stereo-center

denot hpdlnneras of thegpregRBt IBYRARURMEICHIderIPREPSEES o] 1hes
'fpﬁ?{)%l%hga%? ?.tdb‘%vr]‘lerg% Ahe spéaéﬁfétd Mt aﬂg/ ﬁlé1 salkoxy or

rocesses for the prep ara

druepo. Easbafi ménrsnﬂ the (dré$éntR2verNoRﬂunﬁBRacmde proceses for the
6 J NPRI2/NRLI3 P (R4 gll
5 JUeBAGYLYS COENOUSIE BB 'Spsel t;aq@.rcap,pmalkyl oRfr-salkoxy.

%b%ﬂﬁﬁ erifs ofth eﬁ% ﬁfgmﬁzgéhorgﬁmh%@ dﬁilé’e F%’e%ss@s frdné

are as herein: conpounds’ of * the present
iprepataition aircengmiunidd wivarepREF lsreelleb’mdoﬁ'@m rogiayllethyi,

the t t t |

UBEtionY s elERY of Nudies S bR s 2 e PreshtlrBRtionfitfher
aRSluBa Db JEe8 Ibi ﬂh@' r@ﬁgfaii@h(iﬂfo‘é)mdﬁmglmbm Rf'Ptidieelected
present 1 nvention furt i ncl ude processes for the

10 drapanethyber methexpounds of formula (111) wherein,
preferably, X is -

Embodiments of the present invention include processes for the
preparation of compounds of formula (1) wherein the stereo-center denoted with

15 a “*"as shown below,

is in the S-configuration. In another embodiment are processes for the
preparation of compounds of formula (I) wherein the stereo-center denoted with
a “* on the compound of formula (1) is in the R-configuration.
20
| The present invention is further directed to processes for the preparation

of compounds of formula (111}
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(CR15R16) m . 10 Enbodi nents of the present invention
further include processes for the preparation of

w@eoposss of fornmula (I11) wherein, preferabl RCT/IE2086/008240

an integer from1l to 2. Mre preferably, mis 1.
Enbodi ments of the present invention further include
processes forstRg preparation of conpounds of fornula
(1'11) wherei ferably, R15 and R16 are 15 each
hydr oggRerefrTbsteem’s Rt Ritiex mmETNRS R ert,irf) H'8rm¥en and r
i ncl ude processes for the preparation of conpounds of ,
f&)'ﬁrﬁfﬁ hetein defingder Eiercopperagapf the mesest iavention are opioid

h |
TPBOBIOTE oy, 2ol SRR nE A S el 8 Theb PR ot cast
(drié opivttereeieptorpinefuelirady byt nét Bnlted 15 ﬁam%cEg@Stcbinmrstiaal
(L the present invention further include processes for
tdigordsfepar at i on of conpounds of formula (I11)
wherein, preferably, R22 is hydrogen. Enbodi nents of
t he present i nvention further include processes for
the priephodinents of tlepresentimventiém furthen ifdlude prdoasses for the

!O r %bl y]c AN . S & tbqeg?r esent

Uppanaq)+pn of ' conpounds of forrrul a (I 1) wherein,
preferab Y, R2 is sel ected fromthe roup conS|st| ng
iR ding h pyaDk elede processes for the .

A _ei_e_l@r Frf@\%{p@( dn ﬁs an integer

Ffrcﬂﬁelr‘@bi yMo% pr@fembiy 096@1 Enbodi nent's of t he
present invention further include - rocesses for the 30
pr epargm.badlm@ntsm.awsem invgptign furtherincluge progesses for the

910 4(98%2 R'" and R'®are

s =’ prese
|eaosiéwnydmgéml.rt her incl ude processes for the
prepar ere
prefer 2 rocesses for the

ents of the present i erincly
%r@bﬁfa@i@'nyof c%rrhf@u%ds’iﬂb@ﬁmﬂﬁ f vﬂferéihe pPéf@ﬁém% R'is a-1.
invention er 1 ncl ude o"‘ruoces‘“s'e“s_f‘
pr epar ibedinagnt ent inventien furthariincluge pesgesses for the
" ; ~ T PrEEEIINA-B is N-C.
O

pr eparaxﬁqlbodm@éntsmfrmn:&enf wfv@hﬂcbllh furfidrlinclubie pevbdesses for the
preferably, R12 is selected fromthe group consjstin

dreparationof compaundsof forpula (KD yvhargin, prefriably, 37 is hygrogen.

hydr ogehodiments of the present invention further include processes for the

preparation of compounds of formula (1ll) wherein, preferably, R?®is phenyl.

Embodiments of the present invention further include processes for the

preparation of compounds of formula (111} wherein, preferably, R? is selected

from the group consisting of -CH>CHo— and b-1.
Embodiments of the present invention further include processes for the

preparation of compounds of formula (lll) wherein, preferably, R® is hydrogen.

Embodiments of the present invention further include processes for the

preparation of compounds of formula (Ill) wherein, preferably, R* is hydrogen.

18



10 Enbodi nents of the present invention further
i ncl ude processes for the preparation of conpounds of

wo ocooriopsasy | 1 1) wherein, preferably, RL13 is sel BCT/882006/008240

10

15

20

25

30

fromthe group consisting of hydrogen and nethyl. Mre

g:rggglrﬁ& [ Ff’ iot %s%%%ve%ﬁ ﬁ‘q&jtllierQH h e processes for the

PhRYRSSRM didombpdendy cﬁﬁ@frﬁuleqnl)oﬁh@enpw@fésammtﬂ & an integer
the substituents for one or nore of the P variables

deemnp heMerapafedbly,nis 1.5 R<, R41P, Pgl, etc.)
are inggpe urmgﬁ Yof tﬁ@b?&ée‘?ﬁ’;ﬁ\%n%n 1&Wer iRSLYE Préeesses for the

subst i Toen aliTy sulDS€Er O SupDStTrtruents selrected

f Dmnatrdit&)rcdmﬂrmb@ﬁdssdf faamdlef (illedhéreireipnefe2iblDi nvalOent

substi herin ar.e rea]d |nto the
- _fu ar i Js

e/ Q e 7
ﬁ%e‘ré’ﬁ&ggi‘&ﬁng%ﬁﬁ% d)ﬁBrrﬁ[l% gﬂgmﬁéﬂeﬁwmgﬁéferé’é] R%s selected
ver ter ms 2
t fram theudrdup &vssisting of hydragengsidanethybr Momepr@‘erably,

E ined. These definitions apply to the ternms as they
aPYIrQoER: t hroughout this specification, unless

ot her WEgfbddiibhRbfithe %P@é‘erftllm/edtlﬁﬁtf@ﬂﬁ@tsmclﬁdbhﬁbcesses for the
I ndi vi duall or as par t - of a [ arger group. 30 Unles
speagiafa i ¢ IHavkenein, meterably oRa is selected

Sibt fﬁ‘eﬁoﬁb g%hgugr;g% 9 nd @gg I CRRFE P Brhbly, R is

nhydmgenof hydrogen substituted and fluoro substitut ed
carbon atons 19 WD 2006/ 098982 PCT/ US2006/ 008240
wherein there may be 1-3 fl uori ne atons on each carbon

at om phayjidadi éﬁgbgmémﬁwh?é D ngght.<§A qﬁénuas &Bses for

does not exceed e tot carbo

athenprepaeationoof conspaads; wpeleﬁmﬂmdbstm;@thWrm@ew more of the
substituted carbon atons_or a m xture, of hydrogen

substituted and fluoro u’?e| ituted carbon atonms 5
wherein there may be 1-®Q flMorine atogs on each carbon
avanalyes viefieed hekain (ke XS  RRSant b7 Pa! ) At BcdgRgndently

a?g%g{égf g%%ﬁ?gﬁigﬂ@@at u%gnglteﬂk ?Hggﬁpg%taog%%BQq{ﬂints selected

hyrdrpiecormpless listusadbfraddwremi oms or a mixture of
hydr ogen substituted and fluoro substituted carbon

atons wherein there may be 1-3 fluorine atoms on each

10 car B‘?%I?ﬁ 'hﬁ}é'ni’segrévﬂ%r ggﬁlehq{éelnré’r@ﬂ@éd Hto the base

fluorine oes not excee
structure from left to right.

The terms used in describing the invention are commonly used and
known to those skilled in the art. However, the terms that could have other
meanings are hereinafter defined. These definitions apply to the terms as they
are used throughout this specification, unless otherwise limited in specific

instances, either indi\)idually or as part of a larger group.

Unless specified otherwise, the term "alkyl" refers to a saturated straight
or branched chain consisting solely of 1-8 hydrogen substituted carbon atoms

or a mixture of hydrogen substituted and fluoro substituted carbon atoms
| 19



3 and the total nunber of carbon atons does not exceed
4. The term "al koxy" refers to -0-al kyl, where al kyl

WO 2008998981 i ned supra. The term "hydroxyal kyl " PCEUS2086/008240
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to radicals wherein the alkyl chai'n termnates with a

hy$HeRs i theed ARty 1 1 gﬂﬂﬁ)rfr@rélﬁhé di B At Yoo bR ;?r'o'ﬂé‘ed that

is as defined sutp chains are 15 optiona
s tivg tatanwaber ofhf ucrmeatQMSydoasrrmtrexceedrS and t-:haqrhotailnumber of
n atom ., The ers to

S SRHRSh S5} cods el PidPegEar ety -6 MEHiaSh hbslitvied carbon

OlatGrn¥ oAbt greadf hwlr@élﬁéuﬁs@mﬁbdm fl@?@%ﬁbéﬁu%d\barﬂon atoms
or S atomand which optionally contains additional N,

0 Whergindherssmay beal G flliasineatons graeachragponraianupravisied that

b'ﬂ‘?é( f&tb%&éﬁﬁ%@ddﬁe@tﬁﬁus%! %s%t%gégsdgﬁv%m%tﬂal%hmber of
onhrbnmhﬂoyn&doéanoﬁemé@dta aimal, st Prefembly ﬁﬂchWrogen

l.es jnclude, and are, not Ilmted to, pyrro
p)wggiltpgﬁdng,qarbon iatgmg,q;)@oqngﬁk}me ofi ydsea) ﬁl,a,tg,sptltuted andy fluoro

' @b@é‘ﬁtgl ny{:é%bn a%ﬁw@%ér?ﬁh' the@’ﬁ%ﬁlgdze} ﬂyq‘ﬁuoi?e_ﬁ]ton}s on each

pi per nmor phol 1 nyl or pi pe
" aaon atehe pmwdaedathalh Mtotairnummn(tf)ﬂuognnelqjom*s?rm)esmohexceed

B T e
| eafels RNOBADSIhdE Bkis Bs %ﬁﬁed 30pad. Q"Heat@ﬁn‘“ﬁy%xyalkyl”
optionally contains additional Sp atons; "~ an

alf@fﬁ-’&i lacrasiieale Whereinige absyl ﬂ@alﬁ|’I®|rénl6at€t5e\mﬂhrarh)@r@<}brfadlcal of

i o BRSRIGT U R e ePlines sfpres AKIP s are

E)@@ﬂph@lﬁy sulsstineted wiihih #fecalRpitcHainmbt 64 & fermindl ¥hrbon atom.
thienyl, pyrrolyl, oxazolyl, 20 WO 2006/ 098982

PCT/ USZOO6/ 008240 thiazol yI i m dazol yl, pyrazolyl,

i soxaz I i« | i i

oyrim 34h3é tfarmpgr@gé;}oggﬁiy!” re dé’r}é t{)% %graté’? b BﬁﬁlarW unsaturated

bemgd{atv]rtgninemw sixquémbkraef whlcbmdaam)laneyheMer isaN,OorS
ui nazol j n in the t

TR e ghaopelne s difial il Gor Bipms; p spturated or

Sﬁbﬁidll&%ﬁtdrﬁféﬂ iE¥elicaing Iﬁ’é(\){ng hﬂ@é%ﬁ)ﬂﬁ@%ﬁbﬂ@bﬁwﬂch at least
e said aryl or heteroaryl may be opti onal

y
s@pstmembedisw Ny @ ae Stajomhard whidghseptianally sontains additional N, O,

[ t r e X nsi sti. f o

B SEBRARD! oo aflb: S MEndl RS REAEIIN Blrprain,
nitt3-aloxatithyl, iimideoyinylt eidaryidinyi, b@rfa.e_bmﬁmy;byrﬁﬁdhcﬁhﬁ Opiperidinyl,
be 10 optionally substituted with one phenyl grou

WVBHOF&X} 069!9%’?\%”")"5/ be substituted with one to

three substituents independently selected fromthe

The term “aryl” refers to a phenyl or naphthyl group.

The term “heteroaryl” refers to an aromatic monocyclic ring system
containing fivcla'or six members of which at least one memberisa N, O or S
atom and which optionally contains additional N, S or O atoms; an aromatic
bicyclic ring having nine or ten members of which at least one membe'r isaN,
O or S atom and which optionally contains additional N, S or O atoms.
Examples include, and are not limited to, furyl, thienyl, pyrrolyl, oxazolyl,

20



group consi sting of hal ogen, hydroxy, cyano,
Cl. 6al kyl, C1.6al koxy, and nitro), where the

wQadpspg98ent s on the aryl or heteroaryl group BCBURINNG/008240
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ot herwi se specified. 15 Wienever the term "al kyl"

DIPTSR pofbABL gl BN yrcaziny,

hpyﬁmqtﬁhw bﬁlazﬁwahﬂfdfcblyl iridasbBd, lbepeol fhﬁ@’iwr@jlﬁ@hm isoquinolinyl
|ncIU|n ose linmtations glvenaovefor '
Qfgwnaaﬁlmyl heteroaryl ." Designated nunbers of car bon
atons (e.g., Cl1 6) shall refer 20 independently to the
nunber of carbon atoms in an al kyl or cycl oal kyl

noi et y Vinerelrothehterra Raﬂyl’pamd thetepdaryl’ sregesed either alone or as

substltue il n which appears as, its
r Bt of ityant Fl%mb@h gf&'ﬁé}’ hgtgEQandexy o‘-’égﬁéhe said aryl or
bh@f@rB&r lﬁ@éﬁ’d ;?thcgﬁﬂlgfs}tuﬁgﬂﬁ% wutﬁ%n\gl‘értﬁréé“& stituents

npoun i nvention have at | east
onmiependeally selatied, frardie mumccmnshnggoﬁfhal&gsm laedroxy, cyano,

eﬁﬁam ﬂk?'@@@w(ﬁ[m %aﬁﬁ@%ﬁ?@\hg OSS )grgnp ea[garyl My also be

db@ﬁéﬁmmsﬁtutéa with driz P gesHs ewwtch Aedy @btioriingibe

i somers "‘and m xtures 30 thereof are enconpassed within
t ﬁtéb%’[dbt%l with pRe t@imgémubsth@nts ipdepemigntyesaiected fropmihe

aerd IEeRhL ot Rioadt Rk, EVfnd efretiOfoniedit) Bhg o)

N wh‘elr@ thigr e@mnuems mtthe raryl drheagidiatyl ghous ar@nof othbewise

conpoynds nmay formsolvates with water (i.e., 21 WO
26Befitiedos2 PCT/ US2006/ 008240 hydrates) or common

organi c solvents, and such solvates are al so i ntended

to be enconpassed within the scope of this invention.

An "i nwmmmi/emﬁrheyferse‘ladalcyléd‘asylbst fhetendanykt @raithtes of their prefix

b h b
DY ePepan it S hrbiEcR R sub LS st d o ST T T anan be
air8fpréRdts inehdihy foak llinfikhiehs ighaeransienioy Yalkg” t“BeyI” and

nunber of carbon atons in an al'kyl or cycl oal
nthesetoadyl. 't Designatgdpumpers pberrbpn atomsdes., Ci-e) shall refer

S\Jri?fe eBHSHﬁ%Ld;@%l&HP&l ﬁfy&adrg&ﬁ’ %?c{rlﬁ% ﬁr‘?‘%b taﬁw%?[:y&ﬁoéiﬂ?ltmmety or

SthHid alkgindortion vaniladgee sabstituepiaintwisich atkyl appéansras its prefix
nDIecuIe be independent of its definitions elsewhere

i PO% hat nol ecule. It is understood that substituents

and substitution patterns on

The term “halogen” shall include iodine, bromine, chlorine and fluorine.

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is 1o be understood that all such isomers and mixtures
thereof are encémpassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.
In addition, some of the compounds may form solvates with water (i.e.,
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t he compounds of this invention can be selected by one
of ordinary skill in the art to provide conpounds

w0 bab/ogs9e2 chemical |y stable and that can be rerdi/Ug2000008240

10

15

20

synt hesi zed by techni ques known in the art as well as
those nmethods set forth herein. Under standard _
nOReriet UreONIRen arpaniagebents, king stckcsawales are also intended to

oBe B e Sl PRI St
functionality toward the point of attachnment. Thus,
for exanple, a .

"phenyl d - C6al kyl am nocar bonyl d - C6al kyl " substituent

refers Aqllo»"qd%éw'ﬁe%’iﬁectw EﬁtugnlcﬂeTéﬁ. talt{éroup of

-Ci-Cob reV|a Irons “used
s pabsﬁtueavsg whergiarthé substitlyntsheaybbb eihf@ean dThévefore| designated

il i 6 Sl o
\{\:@%%tg S o% Lﬁgﬁ% (ﬁa@gﬁﬁf'cg WD%M@WBQH%%H Iarger

Disuhmuerrbmrvdmeh pIKYEAppeaBlasAts-piiksopt. opy| et hyl ami ne

?Ng Ei 3('8.'%5& ﬁmgéﬁ%%g gpﬂgiény SBpgtituent or variable at a

1pértrd§'|efr(l6d:dﬁhﬁﬂM'@ﬁ@$éUUl@ Be firdd e RIBAL oﬂﬁ’?ﬂ’eﬁnltlons elsewhere in
1, 3- Bi s(di phenyl phosphi no) propane EDCl or

1ﬂ(a§mq>lﬁ@tllﬁy| Ihisi ur&wsigyd)t & subsliiueats aad |suba@tutlon patterns on
a\ége{ g@gb%h&@ of E\Eg%ven%r‘?w?f Ibeegel?eeétegtt)%%e of%ra}ﬂary skill in the

art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth
herein.

Under standard nomenclature used throughout this disclosure, the
terminal portion of the designated side chain is described first, followed by the
adjacent functionality toward the point of attachment. Thus, for example,a -

- “phenylC-CsalkylaminocarbonylC+-Cealkyl” substituent refers to a group of the
formula
O

C1"C6 alky
—§—C1-CG alkyb/U\ ”/

Abbreviations used in the specification, particularly the Schemes and
Examples, are as follows:

Ac . = | Acetyl group (-C(O)-CHs)
AcO = | Acetic anhydride
Cbz or CBZ = | Benzyloxy-carbonyl-

22



Fnoc = 9-fl uorenyl - met hoxy-carbonyl - HOAc = Acetic

acid HOBT = 1 -Hydroxybenzotriazole M Mthyl MOH =
wo/kdobarsB2 MO = Met hoxy MIBE = Met hyl -t ert - but pCT/851966/008240

NaBH( QAc) 3 = Sodi um tri acet oxybrohyd ride Pd-C =

Pal | adi um on Car bon Catal yst Pd2(QAc)2 =

Pa] cpdrun(iT)acet §ie P@&dAHsUn = Tris(di benzyli dene
acetone)dipal l adi un{ Q] Pd(PPh3)4 =
Tet DBk s(t ri phenyl|phosdh8-begzsebidyatd]2ifQlaydecPirene Pheny|
P( PRy —=TFrphenryhphosphi-ne—PyBop—=Benzot+r+azot—1
-yl GW tris(pyrrdlTdi %‘}lﬂﬁ%ﬁ Avem
hexBIPERLPBEAPNATE. PYHisBBropylethylamin
Brionot ri Povrrol i di|lno) hsgono iyuemy%rg;(aeﬂ uor ophosphate
23| DIRIFR2006/ 098982 |RET/| EREDBA€ib@tManiiéd( cod) (R, R-
( RWB&—&&(—@—DL—PAPP\ 1-+BF4- .
met HBRFpheny! ) ( phdriy! )| o S{riRERYIRBARRhingjethane
CYCHPpRCT adi ene) T nadi um {’Ig; HemvIoReSERBbREBodaned’ RI
= RooTrzFfermerature tg&%? oﬁgptﬁgrﬁ- Bu?%x?/canr bonyl
TEADEPR i et hyl anmi ne= Tf| 153-Bis(tiphenyipkosphine)ptdpamgl -
(- 8R2—CF3) —FFA—=THflugreoacetie—acta—THE= —
Tet FRRJ@F RS an Tyt =+ MovaEietyiaminapsepliss-sihyicarpediimide
term"pain" shall |incl Lrg/ﬁrd‘&ﬂﬂrfo%' l'y medi ated pain,
peripherally nediated|pain, structural or soft tissue
i nj B rel ated paijns pddiathyl ether
EtOAc = .| Ethyl acetate
Fmoc = | 9-fluorenyl-methoxy-carbonyl-
HOAc = | Acetic acid
HOBT = | 1-Hydroxybenzotriazole
Me Methyl
MeOH Methanol
MeO Methoxy
MTBE Methyl-tert-butyl ether
NaBH(OAc)s Sodium triacetoxybrohydride
Pd-C Palladium on Carbon Catalyst
Pd>(OAc). Palladium(ll)acetate
Pdo(dba)s Tris(dibenzylidene acetone)dipalladium(0)
Pd(PPhs)4 Tetrakis(triphenylphosphine)palladium (0)
Ph Phenyl
P(Ph)s Triphenylphosphine
PyBop Benzotriazol-1-yloxy-
tris(pyrrolidino)phosphonium
hexafluorophosphate
PyBrop Bromotri(pyrrolidino)phsophonium
hexafluorophosphate
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related to inflammati on, progressive di sease rel ated
pai n, neuropathic pain, 5 acute pain and chronic pain.
WO-200b/008982 t he term "chronic pain" shall incl udeCT/US2006/008240
neur opat hic pain condi tions, diabetic peripheral
ne oSt=h 2T P € I d, trlgemnar
neural @baxﬂpfgst st [ oke 4) %r@ Eg-mss and cluster or
m gDAPARIMEBHFaches| 10 msthwgﬂh@wlﬁphenylmasphmo]ethane(1 5-
"gastrointestinal disorder’ sh [ | | ncl ude

syhdromes, motility disoicisPstagigng)gedium (1) Cti f&ddSioBorate
di arr dyege predont nafL, ﬁ@@ﬂtbﬁ%‘r&ﬂré’r edom nant ,
alternating irritable bowel rone, post- operatlve

i | etBCGOdr Boost i paf on|, tearButoxfdazinoret ory bowel

di sease—Further {heterm—inilanratory—bowel

di 445" shal | incl Gde —Eﬁ'@hylafq'% coliti s and Crohn's

15 STase. The termor” fers
to g.lrﬁ ani nal , pref =r_abs-PmL%%mﬁﬁ§’ g&“?%ﬂlgwpre eCFgf;I y a
humaiFA who has beep=t heTwfhjoecdcetit acidceat ment ,

ob i nt 20 The term-

"t GTI"H:peuti cally et FectTQﬁ@Wﬁﬁfoan as used herein,
arourt _Q_V ? %TOHDOUHG or

phg ceut| cal aqut that elicits the biological or

nmedi ci nal response in a tissue system aninmal or human
that is being sought by a 24 006/ 098982

PCT] USASOGIT0RIRNT, the & sedh SRIr Belisg: Ge allysaediafed pain,
g %%thghepan%%@&éteﬂ ;bélh%mrbtu% bf Boft ggéa@' F‘rzury%la%(d phirdPain

e sy di sease or I sord bel ng
t relatextito mﬁammmindlrepemgressnhe dissase' retaﬂmbpam, oaurapathic pain,

5 s etrs b P EBRE R, ForRe’dbEie FF SraHE el shal include
We'uro;?eﬁh%fbétﬁb@ﬁ@li@ibné\mlﬁbeti(:ep‘éﬂlﬁlﬁaraﬁhétﬁébhmyobost-herpetlc

i ndirectl %/ from conbi nati ons of the specifi
Y

i MgLedipign trigaminghee wigldia f PQst-siioka Padn smﬁrgmﬁﬁ %nsi gluster or
m?ﬁl?;reﬁﬂg%'eiﬂagﬁé§“ ption, sone of the quantltatlve 10
ex

essions girven herein are not qualified with the
term ‘about”. It is wunderstood that whet her the term
" about d exp tly or not,

10 given A SRR S Yoy Db i s e shall include
Vlidieneidd ?nbh‘on‘\és %étﬂlt H%%%er&%u&ﬁf Irdiét‘?héél%redommant

approxi mati on to suc glrven val ue that woul
r easetipdiion-ptedomifiant; abeinatiod initahle dowed smdlxbrrsecundst pperative

)
SR AR R RS A RERB P RS Rttt g e torm
gi“ifftarAl8ry bowel disease” shall include ulcerative colitis and Crohn’s

15 disease.

" The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatiment,
~ Observation or experiment.

20 .
| The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
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As used herein, unless otherw se noted, the term

"aprotic solvent" shall nean any solvent that does
wWooi06pPseBzl a proton. Suitabl e exanpl es i ncl udePCus2006/008240

are not limted to DMF, dioxane, THF, acetonitrile,

pyridi ne, dichl oroethane, 20 di chl or omet hane, MIBE,

tiesegBer, atkbrinagah, Medicengoddi dorl @ber dlinidien, avHictwincludes
recognl ze that wherein a reaction st ecs) of the pr esent

i alleviaticn ©f the/syepierts ¢ldbe diseap op disgriasdiping tragedent s
or solvent systens, said reaction step may al so be
carried out in a mxture of the suitable solvents 25
or sol Aenbed Yerainpthebanécompasibor’isdstehded ttb@encompass a
preparation of the con,Pﬂémds ccor di Eg to ,_tﬁae

5 i progHEt epmpiisiag the spegiied inaipdiepts i8itar spPeifiRe Amoyniags well
[ t 0
SRR Bro Wi ERENE, Gloch o AR Ran SRR tRg of he
ngpedifiepingpedientsiin thespeditied amnuntfr i ndi vi dual
enantioners may be prepared either by enantiospecific
synthesis or by resolution. The conpounds nmay, for
exanpl g phsvid&ath¥RIcontiss H@@érfpt:@ﬁ”@é}ﬂ@rﬁf 18 40AhREBVS
by st andard techni ques, such as the formation of

10 dexyeesiensgiven iwerrsar@wcmuahn@d mzb@mmmf Itis

PCT/ U Qp824 ol t]

e SER e nACRGe ey T ol i BBy 3P, pYnBE S¥Fy
(quarttity Bivied! hesrgin i rh@diritas iréfer e the @d:thal/@delbyalue and it is also
fractional' crystallization and regener t|

f meanbigsieferirdhe appsuraatingo sHet open wﬁd reasonably
L§é Efﬁéhga b%fseg'oﬁistbg f(?sepyr Skif i fleSa rmé\ﬁblﬁﬁ‘ésao;%ﬁreﬁlh%%?\s due

omat o ation an renova
15 cto thal emmﬂerﬂalyand%rt imeaatiiensdnt,contiions riposuadsgivenyahe.
resol ved using a chiral HPLC colum. During any of the
processes for preparation of the conpounds of the

pr esenhsiR¥8HIr&R, uhlesERh&IRiEREREAMNE RAH/ “@protic solvent” shall
desirable to protect sensitive or 10 reactive roups

omeamanyf salventribaledeserotield & pedon. TRudakigyexeamples include, but

2GS R R Rl T ARBlorPR! RRHE, BfiiEetnane
20 QuhARirémelieiries MYBE eiblushe avd te fke.e, Pl enum Press,
1973; and T.W Geene & P.GM Wits, Protective

Groups in Organic Synthesis, John WIley & Sons, 1991.
1ne Pl BRalinG iAnALRH Witels DG lisE T duibrefh £ MU AD of the
S g ods rom-t

15 subsequen Iﬁage usi n nown e art
Apraseatiinventon maynbe sarriﬁdmlt\m saevanmtyedt smlhentserrraolvent systems,
rotectin

nagéliarﬂg gteqrggﬁngdn% a&qqt% 8% mrgnx?ure o‘?rtr?é* gw Ie solvents

25  or solvent systems.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereocisomers, these isomers may'be
separated by colnvent‘ional techniques such as preparative chromatography.

30 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
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20 protect said nitrogen atomfromparticipating in a
reacti on and which my be readily renoved foll ow ng

WO b@6t0e8881 i on. Suitabl e nitrogen protecting grPCpES2006/008240
include, but are not limted to carbamates - groups of
the formula -C(O O R wherein Ris for exanple nethyl,
efthbtlorﬁ V\hlthtaﬁ optﬁlﬁﬂ?)dchv@ laeialy batﬂnﬁb Cdflz):ﬁl’ruow}dZFaItaan dcid

V@{g}/@; o) F@h - g)lqiqw l_?%rt%ups 8@0!{9& FUF, ?(crysteﬁhzatlon and
t L%‘ii Y TTBRUARA
_rreg?ahg%{t% F%é frfeor mﬁe eflgoéﬁr&p%ﬁd’é frféﬁ/y%@%'rgg@\/é{@%y

wher el
efvanptien bblidsterpbemyic, estdzrmdrlammdesre‘bhqdved by chromatographic

5 el Abane ounLRG R R bRan, AleTaliely. M Fmpginds

Pial &' cBE1HQILRTy BRABPHPOENbIANt ent s such as T. W
Gregﬁ% g P. G o gr&YmPr ot ectlvlcje a‘roups in 30 Organic

Synt hesis, John Wley & Sons, 1991. For use in

o, By 5913 O RS L AT B
26 BENER0BN IS 9’&%&1?@5/ heTR08N0ATRNEPdedi I‘mal@ & prItECt sensitive or

invention is direc pr ocesses for the preparation
10 ofeagtive GLaHRs o aﬂbpfri;heam@ gcué%s ernaermed THisgpA ke achieved by

e BT e RABLT oy, SIS o procave

GG rotigs inFO (I e iSO edR4 FNQ I\Rc(Orr(é;ﬂJé’MmZ’re@sﬂ&ZB; and

;Evgxﬁr%mexgé Xl MD;/MI ). J KO E 2541PE Oé QI 5 )(IIS}/?JOhn

Wiley & Sons, 1991. The protecting groups may be removed at a convenient

15  subsequent stage using methods known from the art.

As used herein, unless otherwise noted, the term “nitrogen protecting

group” shall meaﬁ a group which may be attached to a nitrogen atom to

20 protect said nitrogen atom from participating in a reaction and which may be -
readily removed following the reaction. Suitable nitrogen protecting groups
include, but are not limited to carbamates — groups of the formuia —C(O)O-R
wherein R is for example methyl, ethyl, t-butyl, benzyl, phenylethyl, CH>=CH-
CH.-, and the like; amides — groups of the formula —C(O)-R’ wherein R’ is for

25 example methyl, phenyl, trifluoromethyl, and the like; N-sulfonyl derivatives -
groups of the formula —SO2-R” wherein R” is for example tolyl, phenyl,
trifluoromethyl, 2,2,5,7,8-pentamethylchroman-6-yl-, 2,3,6-trimethyl-4-
methoxybenzene, and the like. Other suitable nitrogen protecting groups may
be found in texts such as T.W. Greene & P.G.M. Wuts, Protective Groups in

30 Organic Synthesis, John Wiley & Sons, 1991.

For use in medicine, the salts of the compounds of this invention refer to

nontoxic pharmaceutically acceptable salis.
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10 O0ORKA'"~(R41IP)0-2 RINN~ O Oi i HYP (XIV) (XVI)

or STEP 1: Preparation of Conpounds of Fornmula (Xl1),
wWob@ee9sIsX i s -OC(O) -Cl- 10 4al kyl and Y is seP€ruUsm06/008240

fromBr, Cl or | 27 WO 2006/098982 PCT/ US2006/ 008240

J KO XP (R41P)0 2 R\N-R R (R41P)0-2 p HNPIK YP

(XIV) Ry P (X) (XH RI RK 0 (R41P)0-2 NN H HOp

(XI'V) Tii&prasenymventien sioectad inprrcassesifor(treprgparation of

(SarOpow< phgrnu () & 8ipbdF sEtle bR M. compounds

of Formula (XIl), wherein Xis -CNand Y is selected
fromBr, Cl or | _ . )
5 STEP 1: Preparation of Compounds of Formula (XIl), wherein X is -OH and Y is

selected from Br or Cl

0
41P Hpy,
R*1P) (R" o2 ) (R*"o-2
X" R o2 TOL 5 R
(X) XD (X1
A A
R’ RK
(@) : N
(R*")o2 N
,/ H
N\
HO™ {CP) (XIV)
=\ /P
oany Y
O J K
/(R'MP)O-z R \N/R
CI |’P \| H
\\’I
o) p (XIV)
Y
R RK
. /lol\ o (R*")o2 N7
P
X (XIV)
xvyy Y

or
STEP 1: Preparation of Compounds of Formula (XII), wherein X is —OC(Q)-Cs.
10  salkyl and Y is selected from Br, Cl or |
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XP (R41P)0 2 R\N.10 RK RJ 0 (R41P)0-2 P VP H N
Y(XIV) TRKYP (X) (XI 1) 0 Q~-\1p (R41P)0-2 H2N (X

wWOR006H959%1 V) Y 28 WD 2006/ 098982 PCT/ US2006/ 008(2111052006/008240

STEP 2: Preparation of Corrpound of Fornmula (Xl X)
H\N~Pgl 0 (R41P)02 OCi - 4a|k R\ 0 (R41P)02 1 RL N

Psi HN Pg K R YP ( I/)H OCL. 4al kyl (Xl ) RP),.
(X1 XX ~Qz Ngr . Preparat bon of CorrpoundsRo{ o
(XX) 0 P)O —2—9—6—R—~44.—-P—)—9—2—FA—N—P—HN»P91 R'|\I\N

HN Pg ReSRI6 ( XIX) OCL-4akkgl (XX) OCl-4al kyR*O © YP

STEP 4:(XPy eparation of Conpounds of Forrmula (I) O(Xw?
P)0-2 0 (R41 P)0-2 RR NP. ~~ HNPg N P HN P9 RK

( XX) OCl-wlaI kyl (I) OH 0 0O 10 Schene 1 STEP A
Wherein Xjis OH and Y is selected from Br ok
0 4Py AR
(R N
=< H
——ee—— e l P '
S (Xiv)
oy Y
0
Cl I’P\I H
(xv\)’ (X1v)
\
(R41P HJ\N/RK
/u\ / H
o (XIV)
XVI) Y
or

STEP 1: Preparation of Compounds of Formula (Xll), wherein X is -CN and Y is
selected from Br, Cl or |

J K o 41P
XP (R‘yﬁ P)0_2 R \N/R RJ (R )0-2
H \N
| K
(XIV) ‘ R vP

Y (XIV)



10

15

20

~ presdpce

Accordingly, a suitably substituted conpound of
formula (X), wherein XP is OH and wherein YP is Br or

w@hqosjpesBEr ably YP is Br, a known conpound or BGI/US2006/008240

conmpound prepared by known nethods; is reacted with a
triflating reagent such as triflic anhydride,
N-phenyl trifl uoronet hanesul foni m de, and the like; in

STERE PR R ALORBAMESPFURRIG Phoe, Pie!

optionally in an organi c/sp@‘vent such as DCM
chloroform THF, and thH& like; to yield the

8 1P
corresppndi ng conpound I 20 (XIy . W™™)o.0
2006/ 048982 RetFi4$200670 Elapfky 0 for mil
(RN jsy@aCted with carbgn nmonoxide or’l“a X ;

car b(pn ide s nmbi ngi on<w
(se Pfor exanpl exvdl) Cacchi, G Fabrizr,
Goggi aneXl), Org Left. (2003), 5(23), pp&d¥b-4272)
and a suitably substituted am ne, a conpound of
formula NRIRK 5 (a conpound of formula (XIV)) or when
R and RK are each hydrogen, with a suitable source
oB TERMbRrapatationad GiviSourdsoiramyss (XXhd the like; in
the presence of a palladiumcatal yst su ,
Pd2( 0A®) 2, angéthe like, in conbination ith @),
shit ablle Hgand, such DPPP, DPPF, PRRY) 2
| i kK&N“or, ti—pi®esence of a pal | adi Gin |
conpliex \ Pd(PPh3)4 and tThE |i ke 10
organi c sol %Ik?M: THF, di oxane, and the
i ke, pp@erably a tenperature i Rhe ranf
of from about 5QC to about 160C, preferably at a0
tenperature in the range of from about 60C to about
120C;, to yield the correspondi ng conpound of fornula
(TP 4 Frophiatiohdriddhyousdotrsmiag) of formila (X)
is reacted with carbon nonoxi de or source of carbon
monoxi d@ suclz @) Ac20 i n conbi nation W|th HZCOONa (ﬁ@ﬂp)
%. chi, G Fabrizi, A .Goggi ' 02
O NEf Y 209@/135(23) pp4269- 427
An | por gani c base such s K2
and fhe | keNi+r an ar an| c sol vent such ,
di oxane, % THF, kvke: at a terrperatzse in the
range of( om abot 50C to about 160C, prefé¥Yably at
a tenperature in Phe range of from about 60C to about O
80C, to yield the correspo Wé%é: ¢npound of fornula
(X11'l1). The conmpound of fornmula (XIll) is reacted with
a suitably substituted conmpound of forrmula (XIV), a

k§'?l\é'B F%Rg#e'?r‘? Xolg C‘f‘l-?%%wgs gerlg3 t%&‘?%n%r or Cl

Accordingly, a suitably substituted compound of formula (X), wherein XP

is OH and wherein Y is Br or CI, preferably Y® is Br, a known compound or
compound prepared by known methods; is reacted with a triflating reagent such
as triflic anhydride, N-phenyltrifluoromethanesulfonimide, and the like; in the
presence of an brganic or inorganic base such as pyridine, TEA, DIPEA,
KaPO4, K2COg, and the like; optionally in an organic solvent such as DCM,
chloroform, THF, and the like; to yield the corresponding compound of formula
(X1.
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25 known net hods, or when R} and RK are each hydrogen,
W th a suitable source of ammonia such as HVDS,

wanovopsasyas, and the |i ke, preferably HVDS; iPCT/URE06/008240

10

15

20

25

30

presence of a coupling agent such as EDCI, HOBT,
PyBop, PyBrop, and the like; preferably in the

pr esentle cbrmpoundgrdfonuladXy is vedvies thE/harI&bﬂPﬁfbnoxnde ora
r|d|n the |ike, or ap anpunt of the conpound of

f WGE ® e%lw BPne¥ide seichas AnOsineamaination w@’qhe'ﬁ@QCH\la (see
afol eaérgke PasSgectR’ Gf BAGRHIYA gﬁésggﬁhérﬁaﬁgmﬁp (2003), 5

equi va 'n an organic s
dpM%Qe42MFanchac$uﬁhblylsUbetltwed amired,cd ¢dmapound of formula NF{"RK

ST OBRg OPISTRUE Do) DRI Be TR bl Rabie a5/ Mdiegen, with a

Cmgo%efd?rdmﬂnén@@dcliés HRASS S8 éirf‘as uc bé’r'ih the like; in the

nonoxi de or a source of carbon nMONOXI
i presenee ahaipatiadiumm cataioDskclt Sl bidEXAck) end Ehe Ilke in

EBinayh 805 SGhabié; nfﬁﬁ%w”ﬁ@gg%&#ﬁ%g&&m%é ike; or

biaghe prsserie & d@ﬂ%luﬂﬁﬁ ,co@ﬂﬂei BEch bl de(PF’hQ)Q,hand the like;

or gani ¢ sol vent such di oxane,

| ini@ organic ww@r%tcnr@ PR, T, Shepeans, anddhe dlseupretyably

E@h@%ﬁé et i E6&ahte B odpt SRR SY & aifuh dRo-c,
CirefEaBREli rﬁﬂan‘?ﬁé@ﬁ”@dn e fd?fg%ﬁr&r?fbbbht 66*@ t& aﬁ&swzbm to

of formila (XII1) is reacted with a suitably source of
1yjelsktherdonkespaodingonpaimg ofdhimorladIl)PCl 3i - PCl 5a
oxal yl chloride, oxalyl chloride in DW, and the
like; in an organic solvent such as DCM chl orof orm

and t haliéinkévely pthef conpdohcbf f@rmameﬂ)&is%éc’@@aﬂftﬁbarbon
t han about room tenperature, nore Bre erably at a

{BRPEXIde @& $oureaof carkpn menaweatsus @&M&moreb@at% with
_IJ'-IéUbNé §eé:f6rr pRd §9?§<€);m°é”ﬁa85%l lgr %lgﬁ idei; Ord L ett.

he co und of or rru’l a r eac
S(l2|003h|5(23)J pUP60i4a72) ciarthe lpr@tsanfcefdramharqaﬂld/basasuch as

Ree - arein BB cin AP Btenlvorh sush p M iaisiarane,

STHES#13 e TSR ey hate HTFRDEHL 100 oot B8 avot

ch6@d, pecfepalslf et ahémplemtureenrpmesrang@ obfroanaBéutadaniocabout
base such as TEA, DI pyridine, the Iike, or an

B to yield fhe CQré%mwg;eomspnnd 8f fotma X11Bour ce of
o o ol BlA8 or Wnfh (RN EAASP i SURRAPSYbstivted

greater tRantapout 2 equl |
scormpoind ottorasiial oY), akoeseneontPdundasrctcdmysouridkgrephted by

ylineclvgn Fnheef‘hg sr ro‘ﬁv ()erhdhygng %{qur%nedac%fhy}cd?cr)ggrll with a suitable source
of ammonia such as HMDS, ammonia gas, and the like, preferably HMDS; in
the présence of a coupling agent such as EDCI, HOBT, PyBop, PyBrop, and
the like; preferably in the presence of an organic base such és TEA, DIPEA, |
pyridine, the like, or an amount of the compound of formula (XIV) or source of
ammonia sufficient to act as the base, preferably greater than about 2
equivalents; in an organic solvent such as THF, dioxane, DMF, and the like; to

yield the corresponding compound of formula (XII).
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(XI1). 25 Alternatively, the conmpound of fornula
(XI1'l) is reacted with CL. 4al kyl - chl or of or mat e,

w@e@bersaBl y, net hyl chl orof ormate; in the presePCEHUSI006008240
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organi ¢ base such as TEA, D PEA, pyridine and the
like; preferably at a tenperature |ess than
about , Ahematieglpeihet comepounat ef formiikr @) is rebcked with carbon

tenperature in the 30 range of, fromabout O0C in an,. )

oMGRRKIde S|, BPHICE G RAHIOTNENOYR SUCh By AtAG] I comfpjpation with
a l(Lke; i ahdat rpe [

f@r@rgu §a((§%f§?ﬁ&\ﬂ¥ﬁé?é1 % QFC?@’ ?ﬁgegggf ggpo%g ngalq’ Ohg. Lett.
QRO08) 15(P3), ppaLe st A2) nintthg [preinca@izoniBbagEsd@Rase such as

e OadNaree arcine B8, PSR oV Eh it AL HMF, doxane,
LM ‘Pltﬁlﬁ'ﬂgﬁd the W%‘%{t a"‘l’é?ﬁbe'?dn?é‘% RS n%rn%eQﬁCben‘i‘%bQ%@_l@C to about

sul tabl e source of amoni a“such as NHAOH,
HMEEB,C, areiznalaly ga g, tempa ratoee in theerange eff énoabhiyoHEICK; toi about
t he presence of a palladiumcatal yst such PdCl 2, 5
PEOMe)yield il corasponeing campenpr wi fermrilai(Xhla
suitab i ' ]
i ke: tﬁe iCP"fﬁ@“SfO!i@ﬁ@Qgg%("Q[?%’E%Cégé %ﬁ 8@%"2%%0&0“

Sﬂl@lbriﬂé sBdie f@@lgﬁibﬁyl fﬂdridé]g%déisklémsabxaiylmwc atwfa@l blglloride in

the range of Trom about . 1.0 about \ r era \
ab M asipBedikEr B 4hOEgRBIG apiyeniosu _%%Pﬁ@&h!gr . nd the ke,
a : |

FBRARY3) bt e IRy AP ABSURoRP AT RY, more

r predgiabheat 4 dampratirerip de cargfe dfoabaut85°CXb aboay 66%C; to yield

react ed according to kno net h , to yield the
cg}er%b@osrﬁ’éﬁnﬁ'ﬁ‘g %ﬂﬁ%wﬂog%rmﬁ “(X) %herei n XPis
2 _ . . _
(O j %.s%mp{gﬂnd%‘ f&'ﬂﬂulﬁx@'}_ﬁré'asctég]’ﬁﬁt%d‘%l%ﬁdlb‘ﬁr substituted

-C(O and wherein
Abompoend vé formuda §XIiM) ad kpowalean painstioceompound prepared by

formul a wherei n XP i« -C(O -QC1,4al kyl. and. .

uRBn Fréshbes \SSNET B anpl 3 4R Sgnbarbed yifi i puitable source
CefMaRWithi® 5usle BB Ao RIUAP 8hRFdBY NKOM) HMDY @gmbsia gas, and
reacted with a suitably substituted conmpound of

f thenliliea Proterably ammeninmepadeidreferablyi i presence of an
ORRBEHacy stctPHs TEN, EAFER Byithe" i ulioreh 48R ne
NediidouhtyoSforataim (X ) gasousselot mamdnik suffisiendito act as the base,

IR Berteranahou &eABRIeTSynAnORpic SIS Sich as THF,
CQigxaRB OB Gt ARB BB SidYieldAhBWofrebgbhding compound of formula
XIl).

Alternatively, the compound of formula (XIll) is reacted with Cy.salkyl-
chloroformate, preferably, methylchloroformate; in the presence of a organic
base such as TEA, DIPEA, pyridine and the like; preferably at a temperature
less than about room rtemperature, more preferably at a temperature in the
range of from about 0°C; in an organic solvent such as DMF, DCM, chloroform,
THF, and the like; to yield the corresponding compound of formula (XVI),
wherein A' is the corresponding Ci.salkyl, preferably methyl.
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Al ternatively, a suitably substituted conpound of
formula (X), wherein XP 25 is -C(O-CCl. 4al kyl and

wWo@coPsISXYP is selected fromBr, C or |, a knp@muUsS2006/008240

10

15

20

25

30

conpound or conpound prepared by Known nethods, is

react e?h%‘ﬁb%&mﬁﬂ' chGFB}rMulaf%(W lgtréé@f@d‘ixﬁm’&gﬂﬁa&g substituted

f or mul oun
bgotpound b fdrodda (6WV)wirevhey Raadd K a‘eeeaadlrydwglemgﬂth a

Rt Rt a o St aS RIS MR, Renppeasins, ag the
ank@Cﬂréi‘é@ébl?w@mt inXHE Ihrésericel dTBé Bama@lwaé;myst such PdCl,,

alurninum and the like; 1 n an

t ro
o{Dlgla(E)/g:)acancbme lkgc i eyiviRtion d\ntb))@aeuahlelhgen@ sum\mppp

oPPEE FuboarBufioBkneti B Bensobash o bl dged § eBpiex

abmﬁ as Fid(BRh)eBeS HeUl@; at 8 t¥inpbehtlREINGRE Y5GO ijfrﬁﬂ) about
npound of fornmula (XII). Al ternatively, a suitab

l'y
Sﬁﬁ&@ {Q abeut t%ﬁolmﬁ@femblv 8t aniemperaturanngheirangerof Bomsabout

S R, SO BB Bl o

known mnet hods, is hydrolyzed according to known
nmet hods, for exanﬁle by reacting with a base such as
NaCH, Oinergkilleddn,tha mdt wmémth&rerecogngz th@tatbemmg]murid efrformula

* PR o i obhil oo et o el FigiCartesponaing

atorapdOnd efferrallal(X) @h@mm;xpr@ao @PQ)(L 4208Mor CN.
t enper at ure, preferably at a terrperature i'n the range

of from about 60 to about 120C, nore preferably at a

| STRE Al ﬁxaigo_tt& HAIE; ARy Fnbin ¢4 BFASNGY |N
(XI | | )Alternaaaelyed smtablyasutmtnwéﬂ yompbahd totﬂfcmhulé%X) wherem xP

CBTROREOR sRY Ry helalbus e kot FaM it okl alEoRR

aé&nﬁ@@ﬁd B)’@bﬁﬂa%ﬂnd"ﬁréﬁar%d l’élﬂﬁrl/r?m%%'é&e is aecﬁgagwmaa suitably

such S, anmoni a nd the |like, pre

l—M!@tltutﬁd qom:pquf@ts@rfcmwla XI¢h @knaven atgmpoued@ln campound

R PLoRKE Bt BEunPl ¥, AR Rl S seth Bl Rpnnin o

28uitabié dooe dftEEminiokiRy swdh AONHIOH HEIGDS; @nfthodi gfumtaﬁﬂ the
of the compound of formula (XIV) or source of

slifer ia¢ pdRMpesatiEe GrRptehibapdoem isnurasaiie yprgf%'abtyrat about reflux

h
LAY, © 90 1SS IR R Lo o
corr esAtbaMahgelgomwﬂaUly@‘ubﬁUﬁumd aorfigbLind of formula (X), wherein X°
is —C(0)-OC1.;alky] and wherein Y® is selected from Br, Cl or |, a known

compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (XIV), a known compound or compound
prepared by known methods, or when R’ and R¥ are each hydrogen, with a
suitable source of ammonia such as NH,OH, HMDS, ammonia gas, and the
like; in the presence of an activating agent such as trimethylaluminum,
triisopropylaluminum, and the like; in an aprotic organic solvent such as THF,
dioxane, toluene, DCM, and the like; preferably at a temperature in the range of
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25 Alternatively, the compound of formula (X), wherein
XPis -C(O-0C1L_ 4al kyl and wherein YP is sel ected

WO e@aio®9g2 G or 1, a known conpound or  coONMpOURCI/US2006/008240
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prepared by known nethods, is reacted with carbon

"RBR L Bl TG BBl 20 VRN SErBHESndio Eround of

CGagmitila XH). Fabri zi, A. CGoggiamani, Og. Left. (2003),
5(23), 30 pp4269- 4272) in the presence of an
I norgani c base such as K2C03, Na2CO3, .and the I|ike,

in an égr?%#ﬁelgo%\éﬁﬁébl WA om bBﬁé‘%? or )Qg%herem XP

the |i turein

5&C—G(®)3(D®4t1alkﬂ%d whef@m ybliy setecaed thSm\m mmﬁ CORBEN
PCT/ US2006/ 008240 erature int h n .
L S0TPOBNEr GORPEUNI FuehaTeq B I FEthedh i QW@&Z@@” according

(Wn@thé &y é(érﬁblb'Bg/ureB'agngBQs@%ué%mNa@H LiOH,

s reacted wt source o lorine
SKEH,and thiedike! ochy ceadlieg AT 3nh aeld syctoaaH@!, IdEB0Os,iang, the like;

I hI d
BIeIiAENG 46 oaSatRg oL tranBR Xk Temaicrhuy pRach dFd" ©
Pithsé@Rig Gbatr HRAPEHAUUbB AR AatUr Abretdrably dtet®mperature
tenperature, nore preferably at a tenperature in the

r amipe rahgelled OB EIEALH0EboBD CR0G, ks arefenﬁ@ly ata

oeBRIRITE RbPUL 00 Badbale itk carrespesing SofeEnt f tarmula

1gx Zn’pound of formula (XIV), a known conpound or
und prepared by known nethods, or when R and RK
are eadheloptmmemd, ofiiotrhula (XUl )tiabeactedwithea suitakinsohstiuted

2 REMPRRBA i LR p KoMt T b kb HBoUN G pRéfred by

PKRERRRENOUS, SMEheN 68 eM-ER® hreiBact? hgddigen Pk assiiable source
as, TEA, DI PEA, pyridine, the like, or in t he presence

obf ammaniasuchisdiMDEs asongdianers: BNAdhabke, re*%f&rﬁbb/rHMDS in

S0 g R S e £ RS PR o, an
FM&@H@ préf@lr?fxgmr;] tecpresenddibf adicogamie babbBuchias TEA, DIPEA,
e Sp L heveorSSRencl B ComOrS SO Lo e
\Mg?f\@'t (féﬁréesof &g @éuffcf@h 'fd/bclaé?’tﬁ@‘@és% 'bréf@rétﬂy greater

rom B known conpound
c timarvabout2 equawal@ntfy ik nowangamiClsotient ssch eadiHﬁj dipxane, DMF,

aanddBe TR ofige dhe ForBapoRTng el RRa PRI ETN o

S Cacchi, G Fabrizi, A Goggiamani, Og. Lett.
(2003), 5( 23), Cop.

‘Alternatively, the compound of formula (X), wherein X" is ~C(O)-OCi.
salkyl and wherein YF is selected from Br, Cl or |, a known compound or
compound prepared by known methods, is reacted with carbon monoxide or a
source of carbon monoxide such as AczO in combination with HCOONa (see
for example, S.‘Cacchi, G. Fabrizi, A. Goggiamani, Org. Leit. (2003), 5(23),
pp4269-4272); in the presence of an inorganic base such as K2COs, NaCOs,
and the like, in an organic solvent such as DMF, dioxane, THF, and the like; at

a temperature in the range of from about 50°C to about 160°C, preferably at a
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25 pp4269-4272); in the presence of an inorganic base
such as K2CO3, Na2CO38, and the like, in an organic

waoloseIssuch as DVF, di oxane, THE, and the | i R&T/USL006/608240

tenperature in the range of from about 50C to about
leffperatued a1 el rangt o frone BbeutEd0rCeld dbdieorenisyield the
from about 60C to about 80C, to yield the
mre@sﬁsaﬁmgr@remmmfoaﬂuwo@xm) a (XI11). 30

e bt TR L o
reHiowHe blicit aé mﬁﬁylechlmmet PCIRFSIE sl fch&)rmég ar&algl chloride in

base such as TEA, DI PEA, ridine and the [i
9 PR g8 e aniaarprmaicAdlvertsuh GRAICHb shiorsisem and the like,

A s PSS Bhs bR oD OB B fatble 300K
sukierablysiehteatpdibure POMe reihlyeradtaboot 354 1o aboutt60°C, to yield

like; to yield the correspondi compound of formil a
(WCprre@ﬁen@na cRMRpaUNdf f@HW@s(Efg(r)dl ng Cl_4al kyl ,

prefer ?rﬁ%hb{& of acﬂﬁuﬁé)m gétgﬁ‘%@fPﬂb%u 14t 8)sdfb§tltuted

reacte sult

ftmmmLmo(oﬁl fgymula @ww«a bmnvmmuompoundmmompbw\dqnaparéd by

e ReThals, £ Sen LA R e G cndicigrn v sHitade source

Nb{GhHn o HAS B Riorda, cHagid W@-lld)l"ieHl\/ﬂB$f§rhﬁHrﬁ(a gas, and
NHAOH, in the presence.of a palladium cat yst such

Phellike, pebgranly) anmanium ebloridek preferabiyirbiheiresencd oham

BRRE bR AT TER PP FA PV dlF M Ecapide stsé e of an

Reth&0i4he aoehpgduddl dfkermah (XBV ) &MERRIred Bf 8minforiid 8ufficient to
range of from about 50C to about 160C, preferably at a

taghgerthe lagei preferably-gigatasthan shoubd eaubelents la@@mrgamc

e
25 Sy G a5 A0 A g EE IR 1nd B0 oncing
Rrom@urar of foAhtler ddb)i vel y, a suitably substituted
conmpound of formula (X), wherein XP is CN and wherein
YP is selected fromBr, O or I, a known conpound or

conpoumbmarwwtﬁe dami@m%fnsfrnmaS(X) ' \ﬁhér%?ﬁ?ké‘i’s Veio)-dC;.:

sui tably substi tly npound

- leliyhaod misuieio rlsmmacaﬁ dropt Bpacalecu |b§l klmmwmcmpound or

TRliocli AERAREY B kh8wIREMoRE: BI88kb BB, gy 8Foxide or a

soupdsof é:arlbonSnon@M@é Bach as A(o%@f ihlcoh®i ﬁéitlorpw&BCHCOONa (see
Mur ahashi Takeshl Naota, T., and Eiichiro

gor examgple, @ga@;:hl deriz), A SFeagigmanh Qrdel-gttt 4{?@03) 5(23)
%J%@D@éﬁ)% tﬁ@'B?Qé‘échoéf drPiiBYhié Bhbe such as K-COs, Na;COs,
and the like, in an organic solvent such as DMF, dioxane, THF, and the like; at
a temperature in the range of from about 50°C to about 160°C, preferably at a
temperature in the range of from about 60°C to about 80°C; to yield the
corresponding compound of formula (XIll).

Alternatively, the compound of formula (XIil) is reacted with C.salkyi-
chloroformate, preferably, methylchloroformate; in the presence of a organic
base such as TEA, DIPEA, pyridine and the like; preferably at a temperature
less than about room temperature, more preferably at a temperature of about
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25 Alternatively, a suitably substituted conpound of
formula (X), wherein XP is CN and wherein YP is

wa@edleosds2 from Br, C or |, a known conpound OPCT/US2006/008240
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compound prepared by known net hods, is reacted mﬁth an
acid such as centra ed c acid, and_t
| PRE; inan arqa@ﬁsp%q a@m}r%wbr E%Wf hdw %'@mformo'BHF and the like;

t r t
yfde'?% I ConrepBhaI Bt oy i of (kmUETBENT bictoirt R the
f\bbﬁefmndmg ﬁ\malkyll,lpteigkaplyw‘@hylt 3t ed co_n‘pod(r[;d_ of

or mu er el | an ereln | S .
sel ect e ceEand elogruln (XY TS aroE8 TBLASUERON substitted

k

;oo ﬁﬁ%%i‘@@‘@%é@s@%@% o4 Br 6L Prréd by

memmﬁbbdsscm@hemﬁ maoHRF &@-bacmbydriogeh; with asauitable source

o PERE St Suh 38 00t Qr DS, mpiih ghS i Ffiey prferably
CNH4®-PQH¢hé1§\/eS“e@|BEQﬁ%0bé?lfadeﬁﬁ &u{agys(t&\ébh Pdlls PRX®AERIand the
of formul a is reacted accor known

nb'l(ﬂ?}dﬂ:@OmW&Ttﬂn witha agigandbsuch RPR, iLRPF nPtRfes,prnskiedike; or in

O30 b =elbl o TR RS oS TR, S e

| 8 tegper@&droin thedafgé balbih abORI30°0t ©hbit d 60RO UM@idrhbly at a
formula (XVI1), wherein Pg' is a suitable nitrogen

thiﬂE@ltalTWQ igiie prngeueiirers abowt 60HG to Rhout 8REHtg lyjeldithe
he |ike referab a known conpound or

08%8%@% %ﬁ%n@d)uﬂé %ﬁ%%ﬁ?r&?ﬁ%d in the presence of

pal | adi um cat al yst such as Pd2(dba) 3, Pd(QAc) 2, PdC 2i

and the I|ke preferably Pd2(dbg)3 and preferably in
; 5 bk Br.SGkco) ls P(o 15

N AW REK Yais Br.<o

Uy SN L RS, i son

paed eviegeinl Y alspidlé(ﬁdd o By,a0Horclo apdnewrs&mhpasnd or compound

ée?;% dgy m%g\?ytggp :%’ereggtqdj wit %essu?tre]l%ﬁ/ subs?ituted compound
deKﬁH\Qﬁ?(‘)YIm,‘% EM&\PH‘CB% dﬂ?%%obr‘kfé% prEpAredbRAown

pyri di ne, t he prefera in an organic
solatbods, acchrding mMmO\Mn oxetheds &iod exampne. &e deacrikedipr Parris,

oEeFe it SiCar: Bapelaare: i S nevoERge: DTSR ¢vea0;
{ nalnugi 180 GakbShNgd, TherkRERGHRBAIIE., IACBYHTBEE)]

formul a X g STEP 3
108(24), p784 to yield the corresponding compound of formulia (XI11).

[ M

Alternatively, a suitably substituted compound of formula (X), wherein XF
is CN and wherein Y* is selected from Br, Cl or I, a known compound or
compound prepared by known methods, is reacted with an acid such as
concentrated sulfuric acid, and the like; at a temperature greater than about
room temperature, preferably at reflux temperature; to yield the corresponding
compound of formula (XVI).

Alternatively, a suitably substituted compound of formula (X), wherein X°
is CN and wherein Y" is selected from Br, Cl or |, a known compound or
compound prepared by known methods, is reacted with an inorganic base such
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25 The conmpound of formula (X X) is hydrogenated
according to known nethods; for exanple by reacting

WwWowaok/op8per ogen or a source of hydrogen (such B&T/US2006/008240
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cycl ohexadi ene, and the like); in the presence of a
catal yst such as platinum oxide, palladiumon carbon,

nag KaOH, KER( BRE 3 likdiuBla2ienggedtaluné grédier tHahedssabbom

pal | adi um on carbon; in an or%anl c solvent such as )
ntémftat@ture,e@rﬁéﬁtably atiabourefbbiompgeaitiea;do Vigkd theneorresponding

éﬂﬁpo@ﬁ&BFfo%'uyagg}panol at a tenperature greater

roomt e, preferably at a tenperature in
the raﬁmcompabndtofw&ttl@ XVK)Oweaikﬂ@dlacé@rdmgﬂod(ﬁdvm methods,

correspondi ng conpound of fornula (
j@éé%@%@@a@w@w g@m%ﬂt@dﬁﬁa@ncecﬁfea SRPE. tecmlﬂ thegogesponding

the conpound of formula (XIX) may
\é%ddé t| ona Of/mru!eahagﬂgd in the presence of a chiral

catalyst to yield the corresponding conpound of
égiggég (XX), wherein one stereo-isonmer is present in
tionmeric excess. 5 STEP 4: The conpound of

for mul phd z%rgbﬁna %@t‘drﬁmtm kh') e a618 Mt Q%@ﬁa@lyfsfmbéﬁtuted
NaCOH, Li OH e, ,in an organic sol vent

serhpendret feamola ( Xl\HF), wh@teharﬂg is aralitahte mitrkgen peotecting group

Y Rd BB 0 SRBCLIG,CORR SN e LRI Bl pofCaMown
mmﬁﬁ@mof e6m IrrElaand pr@médtbqumfn Semuys isthef pregented af

odi n the present invention is

|
pallgiin Cg?ﬁ'g?t&é%s?ésp@aﬁ@b@)hepd@% GG st like, preferably
CREREAN: 8o bR (B RP nBla 68 ald Juch e Pl
pobrgnie)d, th_Bh)ss P{iibatils, RRPE] ammttmjltkq,mefeVﬁbIRP(Pbutyl)a or P(o-
%rﬂm% '\Ao'?lirg ea;greesgﬁgeh OPE )(adt%%dhgagnd égmg%):dsu%lhsa?s Pd(PPhs)a,
2artcﬁﬂter et wm@eeu&&m aﬁo?age{rﬁc 6@[&&‘%@&(& b%sé “HicAB{shy

- phenyl) - propionic acid, described in Schene 1
aﬁ@)(AéOh@QllmﬁthytlﬂmE@nN&zG@snKe@@st FEEALDIRRA, pyridine,eand ihe like,

RUBRTRGS TR el ol PRET ot Suctins SFEC RN aB0 the ke ata

Ftrem?twrau@ gredtet treinGlrae m@@n%nﬂ?@?@fmt@ dré(ielrably atageRriperature
Xis -OH 25 and Y is selected om Br or
in the range of about 60°C to about 120°C; to yield the correspondlng

compound of formula (XIX).

STEP 3:
The compound of formula (XIX) is hydrogenated according to known

methods; for example by reacting with hydrogen or a source of hydrogen (such
as cyclohexadiene, and the like); in the presence of a catalyst such as platinum
oxide, palladium on carbon, nickel, CIRh(PPhg)s, RuCly, and the like, preferably
palladium on carbon; in an organic solvent such as methanol, ethanol, THF,
ethyl acetate, and the like, preferably methanol; at a temperature greater than
room temperature, preferably at a temperature in the range of about 60°C to

about 120°C, to yield the corresponding compound of formula (XX).
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37 WD 2006/ 098982 PCT/ US2006/ 008240 O XP TfO H 2N - T
y pPYPP(Xa) (Xa) (Xla) OHOI \ YP (Xlla) O

W@R0o0¥@989KVa) O O A OO YP (XVia) or STEP RCHUS2006/008240

Preparation of the Conpound of Formula (X Ia), vvherei n
Xis - OC(O-Cl_4alkyl and Y is selected fromBr,

or | %n@@kmede‘mMBBMIP@WU&WDOUM@P@NU'& (XIX)
Yrﬁay\/(Ft))e cgp)%()naily reagted (l)n {—IO preserqgg l 1L 3)ch|ral catalyst, o yield the
corresponding compound of formula (XX), wherein one stereo-isomer is

present in an enantiomeric excess.

STEP 4:

The compound of formula (XX) is reacted with an aqueous base such as
NaOH, LiOH, KOH, and the like; in an organic solvent such as methanol, THF,
ethanol, and the like; to yield the corrésponding compound of formula (1).

In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (Ic).

In an embodiment, the present invention is directed to processes for the
preparation of a compound of formula (ib), a compound of formula (I) wherein

is phenyl; R’ and RX are each hydrogen; the phenyl ring is further

substituted with two R*'? groups, which are each methyl and Pg' is Boc, also
known as 2-tert-butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-
propionic acid, as described in Scheme 1 above.

The present invention is further directed to processes for the preparation
of the compound of formula (la) as outlined in Scheme 2 below.

STEP 1a: Preparation of the Compound of Formula (Xlla), wherein X is -OH
and Y is selected from Br or Cl
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O d YP (Xva) OOA Ol " \O)~"11 YP (XVla) or
STEP 1 a: Preparation of the Conpound of Fornul a
W@ Xob@ygosmherein X is -CN and Y is sel ected fPONMUR006/008240
A or I 0O XPHNI ~P YPy 5'(Xc) (XI la) 39 WO '
2006/ 098982 PCT/ US2006/ 008240 STEP 2a: Preparatign of
the Conpound of Formula (Xl Xa) O HN Boc O Boc
N\

YP
(Xlla)
A A A
o)
HO
YP
(Xllla)
o)
cl
YP
Y (XVa)
O O
A1
\O/u\o
YP

(XVia)
or
STEP 1a: Preparation of the Compound of Formula (Xlla), wherein X is —
OC(0O)-Cy4alkyl and Y is selected from Br, Cl or |
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OO0 (XIXa) (XXa) 5 STEP 4a: Preparation of the
Conmpound of Formula (la) OO N Boc H2N HN,, Boc H2N

WOoRMWel9§8OCH3 - | / OH OO0 (XXa) (la) SchenmerCr/83HPd/008240

a: Wierein Xis -CHand Y is selected fromBr or O 10
Accordingly, a suitably substituted conpound of
formula (Xa), wherein XP is OH and wherein YP i ¥
og(PCI preferably YP is Br, a known conpound or

conpgu pr'epared by known nethods, is reactldsNWw t

trifllpg | reagent such as triflic anhydride,

N- phen i Qmormm like; vP
the presence of an organic or inorganic base such as

pyridi ne, TEA, DI PEA 15 K3PO4, K2CQO3, and the |ike,

preferghhy pyridine; optionally in an organic sol ventXiia)
such as [gCI\/I chloroform THF, and the like, to yiel q 3

t he corjrespondi ng conpound of formula (Xl a). The
conmpourld of forrmula (Xla) is reacted with carbon
nmonoxi de or a source ofd carbon nonoxi de such as Ac340
in conmgination with 40 WO 2006/ 098982

PCT/ US2006/ 008240 fp exam B . Cacchi, G Fabri{i,
A. Cogd+earenrt—Oorg. Lett. 5(%3)——;&}54—2-69-4-2-,2)
and a suitable source of am@Qy pch as HVDS, ammoni a

gas, and the |ike;
catal yst such Pd

the prgsence of a pall adi um

, Pd2(0Ac)2, and the like, in

conbi nation w a |ligand, sg@ﬁb DPPP, DPPF, 5 P(Ph) 3,
and the |i or.in the presence of apalladlumllgand
conpl ex siych as Pd(PPh3)4, anhd the like; in an

organi ¢ sd@l vent such as DMF, [THF, di oxane, and the

| i ke, prefierably DMF;, atga tepperature in the range of
from about] 50C to about||160C preferably at a
tenperatune in the ra Qf gbout 60C to about

120C, to yield the car'respd j conpound.-of formila 1
(XIla). 1( b
Y
Y
(XVa)
O o)
1
\O)]\O
yP
(XVla)
or

STEP 1a: Preparation of the Compound of Formula (Xlla), wherein X is ~CN
and Y is selected from Br, Cl or |
‘ O

XP
H,N

—

(Xc) (Xlla)
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Al ternatively, the conmpound of formula (Xla) is
reacted with carbon npnoxide or a source of carbon

WORwex9s982 such as Ac20 in conbination with HOROMEST8€608240

10

15

for exanple, S. Cacchi, G Fabrizi, A Goggianmani,

%ﬂzp loat br;pér%ﬂ@?f)of 1R 3MpoRipdZ fl’coﬁl%h?a gxw(ﬁ&)he
resencé of an 1norganic base such as 1

Na2CCg, and the |iKke; i nBan organl ¢ sobvent such as

THF,

formul a Al aypr T .hP_r:ar:rQoJ.Lad__o.l;fornula(Xlla)

reacted wth a suitabl QXVFPM?CG of 20 ammoni a such as
HVDS, amoni a gas, and the

i ke, preferably S; |n
the presdXd®d of a coupling agent such as éé@?ﬁ?

AL 2 Wb 0Bt o 1R Coneting ¥ RS DR a°

pyridpne, the like, or in the presence @ an annunt of
the sfpurce of ammo (% sufficient to act]| as the base
p rag e an about 2 equi I
oﬁginlc mﬁﬁch as THF, dloxangyﬂDNF,
like, td Z p S
(XI'la). Al ernatlve;y, t he conpound of fornula (Xla)
is reacted with car@on nonoxide or a source'of carbo©®
monoxi de gigA) as Ac20 in conbi nation mnth - 3 XECOONa
(see for exanple, S. Cacchi, G Fabrizi, A
GBgGPatmRreparajioniadttoe Qomwnd gi(Bamulafle69- 4272); in
the ppesence of an inorganic base such asg K2CGC3,

and the like; in an organlc solve‘t such as

DVF, £ , _~THF,_Baad the |ike; 1Y Boc

t HeNT ang froiabout 50C to about

PCT/ US20 8240= 16Q6cHpreferably at a teny OH
inthe ra rabout 60C to about 80C,

pound of fornmula (XlIla).
compound o formula{Xllla) is reacted with a3 i tabl e
source of X¥& orine such as thi onyl chloride, ( 3,
PCl 5, oxalyl chloride, oxalglhdthéoride in 5 DVF, and
the like; in an organic solvent such as DCM
chloroform and the Iike; preferably at a tenperature

g pr ef erabl y
SSTEE [

0 about

600 t ﬂc&bﬂuﬁbly teh@uuww ggsgndterwcm 6f formiir (Xd)awherein
X}/ The c:orrpoundP fornula (Xva) Ls reacted with a
sFisphasdwheseisr Y is Br or Cl, preferably Y is Br, a known compound or

compound prepared by known methods, is reacted with a triflating reagent such

as triflic anhydride, N-phenyltrifluoromethanesulfonimide, and the like; in the
presence of an organic or morganlc base such as pyridine, TEA, DIPEA,
KsPQ4, KoCOs, and the like, preferably pyridine; optionally i in an organic solvent
such as DCM, chloroform, THF, and the like, to yield the corresponding
compound of formula (Xla).

The compound of formula (Xla) is reacted with carbon monoxide or a
source of carbon monoxide such as Ac;QO in combination with HCOONa (see
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10 ammoni a such as anmoni um chl ori de, NHAOH, HNDS,
ammoni a gas, and the |ike, preferably anmoni um

weblooidsee? preferably in the presence of an orBeIU82006/008240
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15
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base such as TEA, DI PEA, pyridine, the |ike, or in the
resence of _an anpunt f he saurce of anmon
gd@'f STATBRIE. S5 GACONL- iR righ s COGATBARI) dgF Stk @00Bh&H23),

TH ’t gi@é%ég?éﬂgﬁ’&&ganﬂéé‘ sﬁUrc% l%ﬂtr?\oﬁ%{ éﬁ?dﬂ %Plt‘ﬁ)ri]bé‘sammoma

c @aseapdrilokd hlge,oorﬂmeapr&‘se@tefo@arpallad(mm Ica)alyst such PdCl,,

r QR B g [, R EBRER@nor ThadioBnecs i DERR.IpPPF.

mp’hl)éj%na%ﬁé liRE; &qa%é 6ré?éé'ﬁéb'?ﬁta' @é]la‘ﬂ‘ndrﬁgl}ng'a’%%pﬁé?&ch as

for exanple G Fabrizi, A
ORf(PPéB), aa@tm@tﬂtﬁsyn ae(mge)mc;sphmgsud‘?a;a ‘DMR, THE, dioxane, and

28 FRE TrBlea BB PR B Jom RS Gt RS saASee! i sbout 50°C to

d o t t o
Ceanspoi ot A Shintls b (RTRREUIER Bbicoc o
a dbeupe2atCyrie yieldtthe coasgeorafing bomp@)lundtofmmla (Xh@)ﬂ

80C;, to yield the correspondi ng conpound of fornula
(XI1la). 25 Al ternatively, the conmpound of fornula

(X1 a) m?ﬁ ﬁ’bﬁﬁoﬁég@?@%ula ‘ERLag QO FIBY Gith cagbon

prefera presence of
omgaimdxide baaswcmﬂwofasarlﬁ&v%m@ld%ﬁﬂe spott asl mQOan@ohﬂﬁnatlon with

- SREOON e 0F ExBinpfte SRS hi 8D A HpRa AT Qo Lot

cﬁ'lg%?%)f gf?nf%) fli_pmglﬁg?ﬂhgn ﬁ'@k%r%@;graé%‘ gf‘aﬁincgb(ﬁmc% such as

¢ 4= Dl CRY, aadruliee; o1 ahmrgania S@Wﬂr&)spclmlaelw\/lﬁ dioxane,

TSR P e Rl he 5L S A3 BELc o bou
SUiIG0AB! BretOdbRLaOd terAPETRRL@ if ré}g% \%W?GWC to about
erably 42

anmoni a gas, and the 11ke, pre
2@0sCouByeRl tRETOUS206dIDOIDAToMdEHDIMOlat (h(&ll@)r esence

T S b 0
P%\mémaasﬂﬂ:ht&eHMﬂ@ ?@Fndn"h X rgj?%gﬁ% Hf@fgﬁaollyw HMDS; in the

pa I'adi um i gand conpl ex suc
|p|&@€§erme ofsa ceumliegaagent suoch ek EDGHGHOBT, PyBap aByBitop586d the
er at i

f er abl
+ BB etarer ARl 488 Bl<SsdRetos BnBadnkittoe St s fEmDiPEA,
CYTaRmROT Nk, OP TPRIY te@EnéOBHA @n{dﬁdt@)‘ thé B6urtk!df Iaﬁﬂnoma

inthe art will further rec@%nl ze that the conpound
f sbffigiant 1o ks the/base, nseierakly acexed than abmmaaemulvalents in an

TRYEAME sohBnY 56T al FRIE UidEHROBIIE %ind the like, to yield the

corresponding compound of formula (Xlla).

Alternatively, the compound of formula (Xla) is reacted with carbon
monoxide or a source of carbon monoxide such as Ac;O in combination with
HCOONa (see for example, S. Cacchi, G. Fabrizi, A. Goggiamani, Org. Lett.
(2003), 5(23), pp4269-4272); in the presence of an inorganic base such as
K2COs, NazCOg, and the like; in an organic solvent such as DMF, dioxane,

THF, and the like; at a temperature in the range of from about 50°C to about
41



10 conpound of forrmula (Xa) wherein XP is
-C(O-0C1 _4al kyl or CN. STEP 1 a: Wuerein Xis

WO B(ep9s9ea . 4al Kyl and wherein YP is Br, O or PCT/US2006/008240
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Al ternatively, a suitably subst [ t ut ed compound of
formula (Xa), wherein XPis 4a|k
R, préa iy S pSTRer e TENS TEhas ot | ronhﬂ%ﬂ&%bqﬁsto about

- BORe S € CRRH P RL OB PoB R MR et

NHACH, Th@@@mp@@ﬁ@%f&o@ﬁ@la (ANkh)ti$ eedotée withta Qurtable source of
temperature greater than room temperature, refe

achlgfipesuel eSdhionyeehieride . réls Pelsypxaly Qh’q%rl e, oxaly?ck%nde in

Aﬁ%ﬁﬁa&%ﬂgﬂgecg@gﬂf@aﬁé s5|9%m#§fc&(%g dbg‘)(l)\/lﬂpcohdorgfor{n and the like;
Wﬁfdi’elrla@l)( Heq temperatire greateXfhars ab@ﬂt@boﬁlbrﬂpﬂrhwream@re
erein YP is selected from Br,

cBrEieiaRty ok a isnpeiaidrepn dha ranpegf W%ttﬂ @@QUt pQ°C; to yield

h
LA P P Sk
Itor es etngfﬁ? @lbnﬂacﬂm‘dl Mafbrmglaa(g(@/iat) isstezittebwith a suolltabLe source of
rime al uni nu r
| FRGROTtA ke s RSTEr b S g R RS, SMmpnagas, and the
dhl@é(gﬂ?@feréﬂk/lé?\%on%%h%?@et Breeféﬂa%ﬁﬁ mﬁﬁ@fp‘?ééttﬂc\é ofén &rganic

ature’in the range about '0C to ref
t bapesaclmae TEA, DIREA| ﬂWldlr@orth@hlpe)mimm@e:pm@mG opfn amount

08 ¥ é% lo? %m{@lpégzs?gmerwépgf ﬂg “’éeog%té( pg&be%bﬁ/%trggter than

%Q&r@@au&aléﬁé m% NIanRi oIVt istich elserR ibxame, BIMF, and the
or | known gound or conpound prepar ed by

kh@ﬁomidémcorrgs aw@@wouad@mrﬁwlat(kspﬂhom

net hods; for exanple by reacting wwth a base such as

NaOH, LIOH, KOCH, and the like, or by reacting with an

gg Iog/ 8 glAgtgggﬁlgCT/, B%%—%%?@guaﬂ @f fdrendla I(Oéla) Ié%re\abted with carbon
08240 r ef

c PN Of a SEHIARA of qaxagn monax Sieh a5 AL T gpebipation with

p?@@bﬁ{ﬂ"‘gs%e%ﬁéi Shpld) @) ket d. CFOJBer?WQE QJéﬁvam Org. Lett.

at ate er’ature 'n th erangeo from

ali2003)65(23), pi4RA-427R); ipthef preabhge et ana inasgpeic&agesush as

P Bob:aNesbohog it B 5 AR ARRE RS AP SR B coane,
r ﬁ/‘%‘ ethdmkftike; sth tté\hbéraﬁ@ﬂéﬁﬁ@h@frang@ﬁpﬂ%m SRR 5@80 to about

ammoni a gas, and the |ike, preferably HVDS, in
t HE0°Qy preterablyoht & ternp@iature nagmmtangsacwf feem EIbOU} 66RBTO about

B , dth ik
EGSEH LK B G REPEIRR SRATLS! (PR IeRHE:
pyri di 'A‘?’ferﬁ&ﬁ/ea;; liﬁ‘e c8FndounHrb‘?f&hﬁﬁ§QRﬁla‘? is AhAEPWith & alkyl-

t he source
chloroformate, preferably, methylchloroformate in the presence of a arganic

base such as TEA, DIPEA, pyridine and the like; preferably at a temperature
less than about room temperature, more preferably at a temperature of about
0°C; in an org'anic solvent such as DMF, DCM, chloroform, THF, and ihe like;
to yield the corresponding compound of formula (XVla), wherein Alis the
corresponding Cy.salkyl, preferably methyl.

The compound of formula (XVla) is reacted with a suitable source of -

ammonia such as NH,OH, HMDS, ammonia gas, and the like, preferably -
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10 sufficient to act as the base, preferably greater
t han about 2 equivalents; in an organic solvent such

W@2006/0p89821i oxane, DMF, and the |ike, to yield PE¢EUS2006/008240
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correspondi ng conpound of fornula (Xl 1a).
Alternatively, the conmpound of fornula (Xa), wherein
XRH©&H;Gh @)e @Eébencé%f daphdivam datdg;m @Unh ‘F%l(ll§ %K@Ab)édand the

from Br nown conpoun

i an camBjnaicsuitnadieng, Sval DERR, BPREC Rl nase the like; orin
"ﬂ{boﬁr'%%%nB ofa p%%?ﬁ&ﬁb%rgd"% e'%%%' égePéchlfh %S an8dfe like; at

In Co |na|onvv| for exa

Caaeiperdiurd-mdthezangé\of ﬁcggammmo%@ogabdwﬂfio%cz;ﬁ}@@rably ata
5(23), pp4269-4272); in the presence of an inorganic

bmlo%r@éwre?@ the come offraambopb 687 te BBout &RC;ita Yigid the
THF, and th
FAELS Y BBl P lofifia (hgiare: (T AN e soc

to about 160C, preferably at a tenperature in the
range of from about 60C to about 80C, to vield th
cor r es PedsilieBripe @rwbifurtBeniacagnicel thay { em;npound of formula

c

DIRT R 66 seREiBodtid lclchu fREAGES, e MBIG R4 onaing
PEdmpouand|of foraiulaXdewherein X is hlozp@)m+ salkyDbFCNind
the'like; in an organic solvent such as DCM
chloroform and the like; preferably at a tenperature -

9 Sq@Feﬁ al \hﬁ‘féré!ﬁ%ts l@g?é@@%?&kﬂt#ﬂ@wh%ﬁ YPRE BreCPEI Y

O abou
60C 't é\ltyrrmtwely; aesmtab}yeamsmmta@ comno@udd)féornmdarfxah wherein

(R T i, ST 9 Al e onn

c BbMpodifd dﬂ%%oddﬁfﬁerémy Rn@@s m&theds N reddts@ with a suitable

preferably ammoni umchloride; preferably in the
pEedecy anmanisosdnae NHa4 b HMBS, aenmepja ggspnd the like; ata

e eys R e Bnsb A bRl BBy AT B0 BN

atemperatsrgf to giekthe, dmrapbndmgtdmnpwmd opfoedetza(lia).
greater thanlvggl out

-@F%ﬂltaaﬁlmlt (%nt 2 “Btﬂg fgl‘mlkl@, (Xg), wherein

soI venfieiRat
'.9 —18)€xe. %ﬁ@aﬁu%&emﬂ rsdséréctta,erfmm @r(eﬂ bA), a Khown
ternat’i veI Y, e conpound formul'a (Xa), wheréin
xeorrmouc(i@mmnpoundammparmby hn@\weumeﬂwpds,slssea@ed ¢dth a suitable
f B
eaptsRe ymRhiasucheh SHEOH TR cimpRErBas g e tike: in the

PERdrde difa dctivefiig @gehf sgeH 89 irime ]@I@mlrﬁ}mh as Ac20
:Tﬁ conbi nati on w tg EICW\Ia see ftoh(ry exanp

céwawropmalma@unz.andpthecbbggunaamﬂprotl@rcggaiuléfadvem@ggbl as THF,
5@?0%<)ane, toluene, DCM, and the like; preferably, at a temperature in the range

of about 0°C to reflux temperature; to yield the corresponding compound of
formula (Xlla).

Alternatively, a suitably substituted compound of formula (Xa), wherein
XP is —C(0)-OC;.4alkyl and wherein Y® is selected from Br, Cl or |, a known
compound or compound prepared by known methods, is hydrolyzed according
to known methods; for example by reacting with a base such as NaOH, LiOH,
KOH, and the like, or by reacting with an acid such as HCI, H.SO4, and the like;
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10 pp4269-4272); in the presence of an inorganic base
such as K2CO3, Na2CO8, and the like; in an organic

waolospIssuch as DVF, di oxane, THF, and the | i R&T/USL006/608240

tenperature in the range of fromabout 50C to about
160C, Breferabl y at a_ tenperature in the range of
fPIefRrabbutheseempeunt efiforee (Xa) i§ireagied math an acid at a

[ f r I
AR ERRSarhte TR A oo fteRratlte, Wsterftly at g temperature
rigahé eangeé bhiréi atsd U 80° t6 Bbouof 2090 trefepilsty et ahbmperature of -
nmet hyl chl orof ormate; in the presence of a organic

brkatdGORCato Wik thelerespppdingi asenpeund eigormule; (Xllla).

Penper (tttemPalpl SREREIAR YL oD futBi Sapwae of
OfinmiohifBuét 88MMDS?braRdNIaWRIe, aAd Eﬁé:liké?ngferr]ably HMDS; in the

‘chloroform THF, and the |like; 20 t

] o yield the ‘
JIeseReR Atia sguUBgaaemt sichias RRCA f(iQayra yBfive PyBropland the
et . '
i BRIoBBI FoPe et o0t EamebaLEsath o TRA e,
spyiridine, ehe dike cer inﬂ?]e @Imwn_ » ica d@amgrh&ﬂfﬂ:ﬁ SHNE@ ofte;]mmonia

., an e like, prefera . in the

%@E@'ﬁg@%?ct @Sﬁgfs‘fbéapumeg%rﬁﬁﬂyy@@a@mﬁa@a@m 2 equivalents; in an
0 L ; \ . .
[gapkSchveriichaR TIE ibZang DIFTRNAM ik Mo )ibid the
t¢ereapendingecarhpaumd bf fdinuta (XIgnd conpl ex such as

Pd(PPh3)4, and the like; at a tenperature in the
range of from about 50C to about 160C, preferably at a

t eﬁperﬂl'té}rhﬁtii/él%/,tt'ﬁ\@ domssurf of foRAURAXGD, WRG IR XEROLE(0)-0C;.
80C; to yield the corresponding conpound of fornula
(ailgyhpnd Wiereiner isaselewed diomx BrsCl @N, arkinownee@npowrd ps

ol : o _

Sl 87 e AR onose o

O O A OONa (see
n or X \ > 4

O BRI Sl gs. ks Aeepegamant Qe deta (2003, 5@3)

@ga@;@?s in he 5888 A& 60ar Hofrgirj\iE b%gg %Pcﬁ:égol%'@ba, NasCOs,

tenperature greater an a
tanththediker;, in apoeganialsbiveat sadtioas DNF | digxameypleHBtandethe like; at

(A raairgi 450 TRy o B 301y (e @Bett 18 Gg preferably at a
CIRIERln 1R EGE it aHOREE T b4 Aty e
caprpEspoctding camppunchdf foreode A&y known net hods, is
react ijhéM .cét%pgﬂnid %? %gramnuilg ()Qﬁ]%? issrue%rc]:ted with a suitably source of
chlorine such as thionyl chloride, PCls, PCls, oxalyl chloride, oxalyl chloride in
DMF, and the like; in an organic solvent such as DCM, chloroform, and the like;
preferably at a temperature greater than about room temperature, more
preferably at a temperature in the range of about 35°C to about 60°C, to yield
the corresponding compound of formula (XVa).

The compound of formula (XVa) is reacted with a suitable source of
ammonia such as ammonium chloride, NH,OH, HMDS, ammonia gas, and the
like, preferably ammonium chloride; preferably in the presence of an organic

base such as TEA, DIPEA, pyridine, the like; or in the presence of an amount
44
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as NaOH, KOH, and the like; at a tenperature greater
t han about room tenperature, preferably at about

WO edocss9BENperature; to yield the correspondi NBCT/L82006/008240
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conmpound of forrmula (XVlia). Preferably, a suitably
substituted conmpound of fornmula (Xa), a known

ARG bdrcer ofcanmenirdsyffieipar dadiyaskhe wasappledeiably greater than
reacted with a triflating: rea ent suc?B‘ s trifli

oyl R emlivalepiseinan praANoPRNBR RSN icane s EME, @nd the
{Rg, 1d 1iB1a Pl loFieABbKat bl ddmio bl Oeh e

ani c>or  ‘inorganic base sdch as
pyridi ne, TEA, DI PEA, K3P04i K2CCB and the like,

gﬁiﬁe@b%é@ﬁvye@%tbwm unchihtomayi RRy VR K5 JrERY-oCH
ﬁn%/g g%ﬁ??ﬂimﬁscéé?@ﬁé@%oﬂ{ Bfr QI Iaa(k}ﬁb% co'Fﬁﬁound or

or mu is reacted with carbon
rm:m;mmmj prepare@by koawoanethodar isaragisdoxititeakenrnggoxide or a

Stikne O E8BRaAPYad'shign BSAGD N S f PRRTGOGNa (see
5f62§)<ampr§34§f@9adbam RaIstizR AUGbGHhMaPOUDEE Lett. (003 5(23),

such as HMDS, ammnia gas, and the I|ike; ﬁreferal

mmaﬁm%mdlrbmefmemm@e @b@ra)nqr@am@@@ﬁe& 1§ Kalefpndp=COs,

Cg?@ﬁyqﬁeaﬂﬁﬁﬁgg@dgﬂgmg %@S@??ﬁﬂ déx%ﬁé l'lar‘i’F ué'ﬂd the like; at

CH Ehpatane@ inithé rangalot fabhedoug 80eC t6 abbut WIE piE’IEIFany ata
P(Ph)3, and the |like; or in the presence of

paim pedate in mr@ngem-‘r;ﬁtom abauhBRis P&JI@WHC%OAYC igyieldhhe

Ilke f erabl e of PACI2 in
%Pzi“u%m Wmﬁb Poé?ﬁjjaa é@ﬂ%grat ure in the range
Of fr Oﬂhé\*h@tﬂ/eIWlﬁetcbm@&md oflfoula (U RAEIsabhstedtwith Cq.salkyl-

tenperature in the ran of from about 60C to 30 ?bout

1cUGTofeihaeppeterali, yetayICHIOrGiRpBALE, i EheoPresgBGe oL serganic
ol AR TIDE b 9 B oty ans e

glggg /elsmoogsgggmgg_o”mmmmuszo% /ag{)ref mone beefépdaly at a@emoerature of about
8240

S0°G N GloaRIS 9var SieRASIANIE DI, Gaptcipmy, THE, B Bie tike;

Sfbgaéfdttﬁfe%%rre%gpﬂng Hg%oﬂfl STy f@nﬁ@%‘?\(‘m\ﬁ%}%t dFBRVAT is the

pared by ods, in
t berrgspmringgeCeofalkyll bmiembl;caw\w.st such as Pd2(dba)3

5 Pd(QAc) 2, PdC f Pd2(.db
ona o TRk caBIRPUNd qf farmAdXYISEs cPaGeF LA sBRLS Belite of
'Dgg@%’n 598?1%% N OHOHNADS) mnfiPh bds, &Hd trtwmd )p?eferably
ke, preferably P(o-tol uene
t NH4@1~E9|&Mmpm°seace of a palladium catalyst such P Clz, sz(OAC)g, and the
like, in combination with a ligand, such DPPP, DPPF, P(Ph)s, and the like, or in

the presence of a palladium:ligand complex such as Pd(PPhg)s, and the like; at

a temperature in the range of from about 50°C to about 160°C, preferably at a
temperature in the range of from about 60°C to about 80°C; to yield the

corresponding compound of formula (Xlla).

STEP 1a: Wherein X is —CN and wherein YF is Br, Cl or |
Alternatively, a suitably substituted compound of formula (Xa), wherein

X® is CN and wherein Y’ is selected from Br, Cl or |, a known compound or
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pal | adi um |i gand conpl ex such as Pd(PPh3)4, and the
like; in the presence of an organic or inorganic base

W@ e@h/098982di cycl ohexyl met hyl am ne, Na2CO3, 10 KRCI2BS2006/008240
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TEA, DI PEA, pyridine, and the like, preferably TEA; in

agoMpYaNnt prepsaledeant kisawem nastholis; is dearted ethanrdatiisuch as
like, preferably DVF, at a ierrperat ure %éeater t han
alB0eeTHERIAT tSé'HB%‘F acigy and ghe fike; 13, lempesatisapesater nan gpout

B B AR A Sopbtl hepepigi ety o
f comabporidihepmpolbdSF EeYndala (XNta)jconpound of fornul a

XI Xa) d with h .
St 1 ASRATD Sl et SO SREPa EaRing e b (GBS JKE), wherein
9Bk N hAAWHEheIrtYP %%l@@cbd fm?r‘i BrPCESAr amnbwr?éorﬁpound or

pressure greater than about psi, nore
pcefmgoaibtyprepaied, byakncamp)mﬁbud% isreaated odib emsinorganlc hese such

pr e?\i‘%ﬁs( gbﬁl Lﬁﬁ'ﬁﬂ)ﬁ%“%éﬂ tg'f‘ﬁﬁ%’g‘d%) %ré%}srlfﬁan 4Bout room

é?ﬁf&’é’bdldr%%fﬁ@rablyaaﬂaﬁdﬂﬁ refllie terbeatirg; idherhthealorresponding
cat al yst

is preferably present in an anmount greater
t kampapodof domuladiMal ents, nore preferably, in an
amount of about 0.04 equi val ents; at a tenperature
greater than about room 25 tenperature, preferably at

a t enmp@refeudisly) anstxl’ﬂﬁoly&nbetltufecammpoﬁlﬁ&of forautau{Xa), a known
100C, nore preferably, [ﬁfﬂ E eratu e of, about 60
i GOHIPOYNGAiCOnRA repg[RAPY KN pdsdsaaded Wil

Sy tin Gehgbse sithd fiffid & drﬂ'éef\ﬁf) Vi lfl[]@rtd?ﬁélﬁbnesulfonlmlde
the

preterably not under vacuu
C andébe dikelj prgferablyduitid ardsfydﬂde mul the @)@@encemfeareo iganieeor

o BRI IR A ARt TR PR, a4 O BRETRe ke,
e pestetABIR bl AdiRsceptortl n@laﬂasrgantfsmeaw@uéha@%cmemoroform

preferably, in an enantioneric excess of greater

afd&ift, aowb erhbeetOpw@ﬁdethamoyresnoﬁndlﬁgeqwnqwfuf@rreulae@@a)

of gre 6 /

about - en MR g MR Tealtel wite LBl ¥icfddde ora
ofsogrozadfegarbbamarioxide s@as BeeOdkicbhidhationt with HGOONa (see

S PR, BrEACE e Chyabage A s aaR: L6 bESEDORE 5(23),

RS 3 S8l e e 958 of B9 Ammori

oxpgeand theslike; \peelesally yise compgend of fortnuly (Xleg dsrepmied with
carbon monoxide and HMDS; in the presence of a palladium catalyst such
PdCl,, Pdx(OAc)s, and the like, in combination with a suitable ligand, such
DPPP, DPPF, P(Ph)s, and the like; or in the presence of a palladium:ligand
complex such as Pd(PPhg)s, and the like; preferably, in the presence of PdCl»
in combination with DPPP; at a temperature in the range of from about 50°C to
about 160°C, ;preferably at a temperature in the range of from about 60°C to
about 120°C, more preferably, at a temperature of about 100°C; in an organic
solvent such as DMF, THF, dioxane, and the like, preferably, in DMF; to yield

the corresponding compound of formula (XHI).
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One skilled in the art will recognize that the
conpound of formula (Xl Xa) nay be optionally reacted

W e00giogdo82 t he correspondi ng racem ¢ conpound OPCT/0S2006/008240
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fornula(XXb), as outlined in the schenme below, OO0
ﬁ.l—dj?, ;HN."Boc RN HNC I / "- OCH3 | OCH3 OO
XXb) by hydrogenatihg the conpound of formula
( Xl Xa) Tae @@hﬂjdm@\dtaj fumovia (XHe) isadactetoritteamuihbly supstituted

2333%33%&%5@%&? ﬁl@i)f%br?wsv%%ﬁﬂenqﬁnﬁh P Pased by
car@ké'x ?‘r‘ietﬁH |ﬁ§r&§kﬁéé§§ﬁ§‘o§%aﬁ%ﬂﬁw caal s@guéHTh@Pdg(dba)s,

ni c Rud 2, an
de(@Aa}al E?dChabhddineJ hke),rpremrb!mly Pd,frika) s(ﬂr\ﬂbmef@ably inghe

e Raner b B R st Y A Bl oo B £ B Hipbuvo
ebppE %mbqpkeapfbféﬁw Pt@tolw@é grébh Yhepidramebiofat a

tenperature grea han roomt enperature pr ef er abl

apaHactlemnpitge@dmcmnplax ssheh rag@chEﬂ"na);b@w tim)@(q dn thg)prese%ce of

about 120C Pref er r
camgatacer M BhTl Pt c ot e RABRI e aing, RecO-
( x%é@g TEA! EAREAJ pWidiRe hantd r@eiikey @sefeeabmaaesrs an@rgamc
sufficient .to_h drogenate preferab
gs@kye@t syehhas tdnqmqg,,andj@e%eep@%r@g}yglgﬁlgfeé? aatemperature :
f

F%’:ﬁﬁ{ ﬁ‘na?\ t?cﬁg ?rﬁltf]zﬁﬁe'r Eb,ﬁjrgfé:r%@gfat%:{g@éﬁ?ature in the range
et BBOG! 6090 &f ssc120°8] padierably aicabouteifeCatayield the
yield the correspondi ng conpound of formula (XXb). 48
Wcorespenting g2mrorndsy deunyadiltR). The conpound of
formula (XXb) is then reacted according to the process

described in Step 4a below, to yield the correspondi ng
CONERBd: of fornmula (Ib). 5 STEP 4a: The conpound of

oo Brosenind SR RO DRl ARLRR Y Bt bas o

Ol P8dH fre $RINCRIH 16 WGBrogenate, preferably at a pressure greater than about
500 psi, more preferably, at a pressure greater than about 800 psi, more
preferably still; at a pressure about 1000 psi; in the presence of a suitable chiral
catalyst such as [Rh(cod)(R,R-DIPAMP)]'BFy4, [Rh(cod)(R,R-
DIPAMP)]*SO.CFs, and the like; wherein the chiral catalyst is preferably
present in an amount greater than about 0.01 equivalents, more preferably, in
an amount of about 0.04 equivalents; at a temperature greater than about room
temperature, preferably at a temperature in the range of about 60°C to about
100°C, more preferably, at a temperature of about 60°C; in an organic solvent
such as methanol, ethanol, THF, ethyl acetate, and the like, preferably
methanol; preferably not under vacuum; to yield the corresponding compound
of formula (XXa), wherein the S-enantiomer is present in an enantiomeric
excess of greater than about 80%, preferably, in an enantiomeric excess of
greater than about 90%, more preferably, in an enantiomeric excess of greater

than about 95%, more preferably, in an enantiomeric excess of greater than
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as net hanol, ' THF, ethanol, and the l|ike, preferably
THF; to yield the correspondi ng conpound of fornula
W@ b@y/098082 The present invention is further direCT/E@82006008240
E)Ir?::;esses for the preparation of conpounds of fornula
. 15 The conpounds of forqnul a repare
a@b@ntoﬁ&vg meskpketeebind pp %B@@eﬁg eg‘é?@%?ﬁ%@é‘ger than about

may be further reacted according to known
p§%§ésse )

s, for exanple as disclosed in disclosed in

;Jg it ggggbeﬁlﬁ&dﬁmnhe @att witlredlgniz@ teadf, theghiral catalyshiscexygen
an i shed as US Pat ent Publ
e e, (o 815 By o058z fastion g oseld pufdrd flip aningrt gas
flied
g I e T R e
RaxygerRsendiierzatRlyst peagents antmhydmenmas FiN. P91 HR

IKROH (XXX) (1) 02 XRL R3-+lkn R5 0 RANs R
RK~-N P 1 -~ R12/N-R13 (I11) below. (R41 P)0-2

Accor dm@ Hilled ﬁ\tthbfdﬂ wnﬁ@bagmzetm the epatpatindfof formula (XlXa)

formula (I), is coup

cmmmapmnalwrrﬁap@d(mld the RABRAPRIHPG I

a suitabl substitut ed
é@ﬁpr@p cagnpound of

o OB RO R i, MR o e, 0C oot i on

No. 1@ 400,006, filed March 26, 2003 and® published as

;J% Patjent Publ i cati %ra US- 2004- 0010014- A1}l Sept ember
N
2

HN

(XIXa) (XXb)
by hydrogenating the compound of formula (XiXa) according to known
methods, for example, by reacting with hydrogen or a source of hydrogen (such
as cyclohexadiene, and the like); in the presence of a catalyst such as platinum
oxide, palladium on carbon, nickel, CIRh(PPhs)s, RuCly, and the like, preferably
palladium on carbon; in a solvent such as methanol, ethanol, THF, ethyl ‘

" acetate, and the like; in an organic solvent such as methanol, ethanol, THF,

ethyl acetate, and the like, preferably methanol; at a temperature greater than

room temperature, preferably at a temperature in the range of about 60°C to

about 120°C.

Prefera‘bly, for the preparation of the compound of formula (Ib), the
compbund of formula (XIXa) is reacted with hydrogen gas; at a pressure
sufficient to hydrogenate, préferably at a pressure greater than about 40 psi,
more preferably at a pressure of ébout 51 psi; in a solvent such as methanol,
ethanol, THF, and the like, preferably methanol; preferably, at about room

temperature; to yield the corresponding compound of formula (XXb).
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2004), under standard peptide coupling conditions, for
exanple in the presence of a coupling reagent such as

WEDOs/0MpBop, and the |ike, also in the presenceCLOSWD6/608240

10

15

coupling additive such as HOBT, and the like, to yield
the correspondi ng conpound of formula (l111). The
presen
Phe pr ona aR PR drf o oS o e b T eal B g L
sprocess dabehed in Slepetebbelowe in yietchtheldorprspeading compound of
[ v’%n I@ﬁ is directed to a process for the preparation

¥ b’i?p %ds of formula (XIX)'as outlined in Schene
4. 0 41P 0, (R41P0 2 RO 41P (R)02"' ~ (R)02 HO

HONp K R(XII1) YP (XXI) CHO (XXIl) CHO 50

VBTERMZ:008082 PCT/ US2006/ 008240 Pgl 11.1 NH %

0o 11 Teolpoyp g ToRR e Baehelidwitin scialis pasg such

sais NalOH, [SOb5KOM] gad WW@Wef@fatfl?U@lHam(éﬂ bidamc solvent such
vvhereln YP_is Br or ,. 1S reacted Wlthaforn%’atln
)

[ getbang]c hHEs ethanet, anlqéb@)"ké, mefgiblyOaRB) to el thae

such as n-butyl
&%sgﬁ@dﬁr’@wﬁgﬁgﬁqﬁgq@%&a?ﬁ an organi c sol vent
such as THF, dioxane, and the like; at a tenperature
| ess than abou rature, preferab

t emmer Lha pERam ineatph R RIR " Slr6hied (5 sueosesbson hepereparation
MR OnpEERISH igrmaa @RoUt - 100C to

The compounds of formula (1), prepared according to any of the processes as

disclosed herein, may be further reacted according to known processes, for
example as disclosed in disclosed in United States Application No. 10/400,006,
filed March 26, 2003 and published as US Patent Publication US-2004-
0010014-A1, September 26, 2004, to vield the corresponding compounds of
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yield the correspondi ng conpound of fornula (XXl). 10
The conmpound of formula (XXI) is reacted with a

W@ aiobaty2 substituted conmpound of fornul a (X RYT/US2006/008240
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known conpound or conpound prepared by known nethods,
or when R and RK are ea hyd h a suitable
source of ammoni 240 ARSIV E a8, and the
li ke, preferably HVDS; in the presence of a ouplgng
agent such as EDCI, HOBT, PyBop, PyBrop, aR d‘

i ke, preferably in the presence of an or g nlc ase
such as TEA, DIYYEA, p Rﬁﬂﬁne t he I|k

of the c oun nula %IV) or so

sufficient ac ﬁ' preferanyFbrddteR than
about 2 equiyal an organi c solvent such as
THF, di oxaneR e like; to vyireld the

cor r espondi ng conpound of @H a (XXI1). 20(XKX)
cormpound of forlla (XXI1)/is reacted with a suitably
sel ected conpound of for@ula (XXI11), a known
conpound or conpound prepared by known nethods; in
the presence of a base such as DBU, potaSS|um
t-butoxide, NaH and the like; in an ?g c-5bl vent
such as THF, dioxane, and the |like; prieferaply at
about roomtenperature, to yield th res ding
conmpound of 25 formula (Xl). 51 W

PCT/ US2006/ 008240 | n anot her|j enbodi msrR4 he g# esent
invention is directed Fﬁde\a PRQETS

preparation of conmpounds b¥ fa (Xl a@outl i ned
in Scheme 5. (R41 P)®R O (R 0-2 ONI

HORK OHOH (XXIV) (XXV) Q ¥FR41FP?5 Q1Q:R41(”&po-2
RI Rbidw- ~ NP NP RK RK(BH )& HO

Y

Accordingly, a suitably substituted compound of formula (l), is coupled
with a suitably substituted compound of formula (XXX), a known compound or
compound prepared by known methods (for example according to Scheme A-G
in United States Application No. 10/400,008, filed March 26, 2003 and
published as US Patent Publication US-2004-0010014-A1, September 26,

- 2004), under standard peptide coupling conditions, for example in the presence
of a coupling reagent such as EDC, PyBop, and the like, also in the presence
of a coupling additive such as HOBT, and the like, to yield the corresponding
compound of formula (111).

The présent invention is further directed to processes for the preparation
of corhpounds of formula (XIX). More specifically, in an embodiment, the
present invention is directed to a process for the preparation of compounds of
formula (XIX) as outlined in Scheme 4.

/(R41P)0_2 /(R41P /(H41P
HO” ’F) ——=Ho — - rlu ND
iy Y (XXI) oo ooy OHO
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(XXVI) (XXVI1) iPgl NH O % OCl-4alkyl 0 (R41P)0O 2
P(alkoxy)2 J OR\NP\ | HNPgl (XXI11) RK ( XX

wOzhedsd9kyl 5 0 Scheme 5 Accordingly, a suite@l/¥S2006/008240
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substituted compound of fornmula (XXIV), a known
conmpound or conpoynd prepared by known nethods, is
reacted with a-P@uitably substituted conpound of
formula (XI'WKH a known compound or 10 conpound
prep%sed by known_net hods, or when R
hydr ogen, QGi-+a8llyle source of a
HVDS, Beloxye flas, and the |ikeglprefd
the presence ofy a coupling agent s%crh

, ; Hee>preferably
presence of(XXfll) organi c base such asRTEA, :
pyridine, the like, or an anount of the %% conpoule
formula (XI'V) or source of anmonia suff{ Ent to &
as the base, preferably greater than about 2 O

~equivalents; in an organi c &@lopsdly such as THF,

di oxane, DMF, and the like; to yield the correspondin
conpouAdcartirfgly, ruatabiyenstitdea dwongensidogigosnula (XI), wherein

rYis Bronhis readeatiing Ry nodsanSalidh ¢ RV HCO)-

aﬁgngy&@@mwmm@ ket frl ter sreBE @664 bhepisticH s rabdtyl lithium, -
t I'Ke, 1'n the presence of an organic or inorganic
bdlakl, sndiihadkeyiniadi erganicEnlventeash askBptrdioxamsaNihg like; at

the like: optli ' ' | .
R5ohBS TGS Yot SHgPEARY 18! VER aBHER £mperatre i
CHHd RFRRNs iahdut orsTeeng Mout OPCOLMBre pPref¥tably, Hiabout -100°C; to
conmpound of formula (XXVI) is reacted with carbon

npieiskingecorrespondingraneaised of foampla Oakh-um cat al yst
such Pﬁi% %'onﬁ)%%%)fgrmﬁgd(xs(rl‘)elslrbgc?ted'vﬁth a suitably substituted

compound of formula (XIV), a known compound or compound prepared by
known methods, or when R’ and R¥ are each hydrogen, with a suitable source
of ammonia such as HMDS, ammonia gas, and the like, preferably HMDS; in
the presence of a coupling agent such as EDCI, HOBT, PyBop, PyBrop, and
the like; preferably in the presence of an organic base such as TEA, DIPEA,
pyridine, the like, or an amount of the compound of formula (XIV) or source of
ammonia sufficient to act as the base, preferably greater than about 2
equivalents; in an organic solvent such as THF, dioxane, DMF, and the like; to
yield the corresponding compound of formula (XXII).

The compound of formula (XXII) is reacted with a suitably selected
compound of formula (XXIII), a known compound or compound prepared by
known fnethods; in the presence of a base such as DBU, potassium t-butoxide,
NaH, and the like; in an organic solvent such as THF, dioxane, and the like;
preferably at about room temperature, o yield the corresponding compound of
formula (XIX).
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conmbi nation with a suitable |igand, such DPPP, DPPF,
P(Ph)3, and the like; or 10 in the presence of a

w@adoeaksm | i gand conpl ex such as Pd(PPh3) 4, apdI/ukmo6/008240

10

15

like; in the presence of an organic base such as TEA,
DI PEA, pyridine, and the like; in the presence of
(al kyl yaBiathei emhadisnepinthe preseehinveniion isgimwied toHEprocess for

3B Rar R e iR iy ) ACR AR ET N SPemg 5
(XXVI1) is reacted with a suitabl yOsel ect e%ﬁ“ )gz
conpouyid of fqpn‘m)a ( XXI II),H&\Eno . co?d

compoupd ared %§ known S { he presence
of H® h as.DBL__potassi u utfx) de, :

the likey_ixgy an organi c sol vent HF, di oxane,
and the |TKeqgpreferably at about room Qitper at ure,
to vyiel e correspondi ng conpound formula (Xl X).
20 In égxﬁe%oodi ment, the present insl)gg\tl)l on is directed
to procgsses for the preparation of §he con‘pognd of

formul aj(Xi X). @H'®,specifically, injfan Bt ,
t R pr € i -

vention is direc t QMg r the
prepd¥at i

out | i hed
CHO 5 (XIT1QT( XXla) XXl |a) 53

PCT/ US20 %%40 Pg O NH 1 OOCHS(i%bll NCPg
ch me 6

Y

P( al koxy O(XXilla) p (X Xb)
/Pg1
NH
O\\P(al m001_4alkyl J
o) N
(XX g

Scheme 5

Accordingly, a suitably substituted compound of formula (XXIV), a
known compound or compound prepared by known methods, is reacted with a
suitably substituted compound of formula (XIV), a known compound or
compound prepared by known methods, or when R’ and RK are each
hydrogen, with a suitable source of ammonia such as HMDS, ammbnia gas,
and the like, preferably HMDS; in the presence of a coupling agent such as
EDCI; HOBT, PyBop, PyBrop, and the like; preferably in the presence of an
organic base such as TEA, DIPEA, pyridine, the like, or an amount of the
compound of formula (X1V) or source of ammonia sufficient to act as the base,
preferably greater than about 2 equivalents; in an organic solvent such as THF,
dioxane, DMF, and the like; to yield the corresponding compound of formula
(XXV).
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Accordingly, a suitably substituted conpound of
formula (XIlla), wherein YP is Br or O, is reacted

wWowaok/0g898Dr myl ati ng reagent such as a DMF, HC(EYT/BS2006/008240
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N(CH3) (OCH3), and the Iike; |n the presence of a base
such as n-butyl- I'ithium and the like;
or gani €h @@pmwnglmfﬁorasularmxvén%s@@ﬁéed B thating neagest such as

allrglfcr@ﬂ{t}ﬁfrweN aﬁ?&r}é}gﬁg @?@&baﬁé’%ﬂ?@%ﬁgﬂ% O{;frtﬁ%hk? in the
ér%l@dﬁn?ﬁ oabn Wrg&Xic ongrmc&gameftmse?upp a;ﬁp)&hﬁwé TENGDIPEAD,

ie e_correspondi n ound of faormu
TheP Cortrcitnal o0 NG Fe) GPIORATA)M A3 G aE SAIVeNE RUGE 25 DCM,
SR T8y g BTSSRI o MBS omu
cOXVIi)ng agent such as EDCl, HCBT PyBop PyBrop and
R A R e i e
aﬂ?é%s@ﬁcé BEa %@uwanpéatawgpgu@h pHEL P'd@(@A(‘é)Q asd thSlike, in

15 base, preferably greater than about

e@pmbmaénnswnh a seitale digand, susih/BRPPs RAPF.23(Phjis,and the like; or

craBB e o0 HabdlfmiERng eSSy R RsEPPRER AN fh e

(thkresendecsiciredrgainidibgse siidrals TEXGIDHPER] pyﬁdim@aﬁd the like;
of formula ( XXIIIaij wherein Pgl is a suita

nintthe geasenes ederkyysSith iy ap lﬂsg@rui@ ﬁ»oa/@nééech %PMEnEHF
ta%xhhé %&H@ﬂe@n tcfﬂgfbgﬂfeégcedﬂ:ees%oﬁeﬁ%rgbgﬁi’c?ﬁﬂf&%gﬁ (XXVII).

pot assThmcbntpmmmaiéornmal (XXival) uehmdcrtédawlthra suitatr\gselected
xane, and t

S CBPHBR P TR LU b KO G SoRtaUnd ueeyibpund prepared by
CRAGDS PREtHbAS iR AP BrEXENRE Jf @ FBdeAsuc é@bBl?ﬁ)dté‘ssnum t-butoxide,

anot her enbodi ment, the present invention i's directed
aNpHy asdghe dike; inten pigepir salvent seich@snpdbndioxane fasndhitiedike;

e B i85 PR, o ol SPRFO IS ggmoguna o

Oforfriki (XIK) H2N

In an embodiment, the present invention is directed to processes for the
preparation of the compound of formula (XIX). More specifically, in an
embodiment, the present invention is directed to a process for the preparation

of compounds of formula (XIXa) as outlined in Scheme 6.

O 0 o)
HO HO HoN
————

yP CHO CHO
(Xllia) (XXla) (XXlla)
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Orf CHO (XXVlia) (XXVI la) Pgl O NH O OCCH3 H2N HN~- Pg
--'" P(alkoxY)2 OCH3 O (XXlIlla) O (XIXb) Schenme 7 5

we\ecwongloByl y, a suitably substituted conpound BET/US2006/008240
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formula (XXIvVa), a known conmpound or conpound
prepared by known geqhods iIs reacted with a suitable
source of ammoni a~§8ch as HVDS, am'@nl a gas, and the
l'ike, preferablll-y HVDS; in the presgnce of a coupli ng

agent sgch as T, PyBop, BYBrops_and the Pg

i ke; prefer Qﬁ presenkpNOf a Rt ¢ HidSe 10
such as FENKOEIP pyridine, the lik '

presence of an ar@unt of the source oNGHATOR 2 OCHg

suf f+et-ent—teo—aet—as—the—pase—mpr ef er abl flhan

about 2 equi@&lda}s; in an organic solvnt such ag

THF, di oxane, DMF, and the like; to ?k&m
corr espondi ng conmpound of formula (XXVa) e compound

of formula (XXVa) is reacteshnadgtriflating reagent
such 15 as triflic anhydride,
N— phen&bmrdfngh,ora)mtabdt,nslsbﬂtﬂuiﬁdrﬁmomﬁtbftfhﬁnuhak@“”a)nWhefeln

Lo 87 E iR s B esBa0eH e P, PO
ON((DH@g@bHsp NaritheriB@nircthedreesihces obh base BGYh as n-butyl lithium,
chloro THF, and the like; to yleld t he

cHaHegpdﬁhe hbe,dam@an@fsqlﬁmug M&Fa§lloxa@e \gnd the like; at
2%@?%@ less tﬁ%?ggﬁtqggﬁb%mJ&St&@,g@%@gb%at?{e%@rature in

on nonoxi

pirRsSenge oifabaupaldoadi tarabout GPQSmofﬁelpt’efé’:HBI)Z at about 100°C to
PdeOAc)Z and the like, in onbi nation-wth a

svie obmeecqrrej@@adlr@mmmm Oﬁpmﬂu FPPHRB, and the

Ic'oﬁ& e‘)f(’ﬁ% go 60'?1%8:2@@@@@% (5(5(1% @%é\ﬁgg g?ﬁl'l 4 88Rsble source of
ammonia such as HMDS, ammonia gas, and the like, preferably HMDS; in the
presence of a coupling agent such as EDCI, HOBT, PyBop, PyBrop, and the
like; preferably in the presence of an orgamc base such as TEA, DIPEA,
pyridine, the like, or an amount of the source of ammonia sufficient to act as the
base, preferably greater than about 2 equivalents; in an organic solvent such

" as THF, dioxane, DMF, and the like; to yield the corresponding compound of
formula (XXlla). (

The compound of formula (XXlla) is reacted with a suitably selected
compound of formula (XXllla), wherein Pg1 is a suitable nitrogen protecting
group such as Boc, Cbz, and the like, a known compound or compound
prepared by kﬁown methods; in the presence of a base such as DBU,
potassium t-butoxide, NaH, and the like; in an organic solvent such as THF,
dioxane, and the like; preferébly at about room temperature, to yield the

correspondin{g compound of formula (XIXb).

In another embodiment, the present invention is directed a process for
the preparation of compounds of formula (XIXa) as outlined in Scheme 7.
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5 in the presence of an organic base such as TEA,
Dl PEA, pyridine, and the like; in the presence of

W@ 20069P8985i H, in an organi c sol vent such as DMFCT/UBE806/008240

10

15

di oxane, and the like; to yield the corresponding

d of formula (XXVIla). The conpound of fornula
) is reacted with a suitablyy selected conmpound
of for L a), wherein Pgl iJp a suitable

ni K ing 10 groupHgN Cbz, abd
the |ike, onpou par ed—byp——
known nethQds# N he presence of a Bg Wch as DBU,

pot assi um t {but ox’de, NaH, and the |ikey i
sol¥&hYaksuch as THF, di oxane, (XX¥Wa) he |i
preferably at about roomtenperature, to yield the
correspondi®dg conpound of fornmula (X Xb) O15 The

present invgntion further conprises pharrnpceuti cal

conposif NeNs~\eomkgi1fi ng one or nore n@

H DO
prepar ed accor|f 0 any—-of the peocesses
Fonpo®iTfi ons cont ai ni ng one o

herein with a gpraceutically acceptable c

Phar maceut i cal

the, corfXMials of the invention 20 degxxvhay herein as

the active ingredient can be prepared by intinately

m xi ng the conpoupg’or conpounds with a

phar maceut i cal ricer according taQ conventi onal

phar maceut i cal npoundi ng techni qugs. The carrier any
' Q g

takeao}{vi'devriet ®f, f or ns ﬂi N~

desired mnistratio .
parentergﬂ?&ﬁ¥g%s for liquid oral prep
suspensions, eliXrs 25 and sol utions, 3%
carriers and ngﬁF ves 1 nclude Wwater, gl
al cohols, fla iﬁg agents, preservative
stabilizers, coloring agents and the | i(Ké&b)for solid
oral preparations, such as powders, capsules and
tablets, suitable carriersSehemeadditives include

starch r ' S, | At
ubr 1 cane e Lo Qtanif ShetdeRtenBd FBhhGe peava), a
| kikewn Sohipduatialr cofgamat preparstPbyrkyowh svethedsgstrescted with a

W th substances such,as sugars. or be enteric-coated. so
aguitghle gpHIReRAMAEPHIa %ﬁ"ﬁ'bg%ﬁ?\&%éo?m%@ gesr and the like,

PBf R B ALIMT iH:tﬁé bdddiee dé'%\g%cﬁ@{lih'pﬁe{ggren%hbh %%LE?@%GI}-IOBT,

consi st "of sterile water an edients nm
aByBdpt ByB®py\enddbé likegeeferally/ins2e p6eiea4d ani orgapindmse

2P TEA PRI SR8, e 8 SreRaRBE R Bincin of the
C8bLircBIoF ahrAbAiavd _fﬁbiérmbcégﬂ inatiBe dAdb! ﬂ)r}é;ﬁérab%ﬁeﬁﬁir than about 2

dosages to be adm nistered may be readily determned
bgquiMaleats; in an organic solvent such as THF, dioxane, DMF, and the like; to

yield the corresponding compound of formula (XXVa).

The compound of formula (XXVa) is reacted with triflating reagent such
as triflic anhydride, N-phenyltrifluoromethanesulfonimide, and the like; in the
presence of an organic or inorganic base such as pyridine, TEA, DIPEA,
KsPOy4, KoCOg, and the like; optionally in an organic solvent such as DCM,
chloroform, THF, and the like; to yield the corresponding compound of formula
(XXVla).
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5 skilled in the art, and will vary with the
particul ar conpound used, the nobde of adm nistration,;

WO b@emvsoengt h of the preparation, the node of PCT/US2006/008240

10
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adm ni stration, and the advancenent of the di sease
condition. In addition, factors associated with the
parti c'lﬁharcopqiduendtofkbennmgat (XxM@&ds reactbddvitihgcarhbn emenoxide; in

"B prERecs ned reledDl clsl SupRELE: PrbRAdian i kg, in
Eé&%lﬁloﬁrvﬁtrﬁﬁ%ufté’élbh‘lghﬁd ad\¢bH DPPre erﬁﬂﬂg'dﬁﬂ tﬁ& I|ke or

I nventi on, aré not intended and 'should not
cusrmemeslem@ of amallamummgandwonnwiex stk asiRI{PEPéE)4f amd the like;

RS TR TPt L8 S0 ERIER, DIPEAevidEe,and the like;
| insthedbrasendtadf (AatkyPsSiM; i aharganid sofvene suishas DN’IFWI'HF
be understood by one of ordinary skill in the

t Higkapgcancihg likes & wield theoryresponding ¢omn@urpﬂw9fs,ﬁ0ér@ula (XXVlia).

state Tﬂe%h&ﬂ)u% meﬁf fg,fng&hé{g%(x&ﬁﬁg é;f)é!alﬁeeogwﬁﬂ‘ﬁ é[ﬁ%bly selected

i ncl ude or "exa oam a

acempoond ahtbririda KXXHBIa) Zﬂh@e&mﬁbe id a suitable nltrogen protectlng
(S)-2-tert- But 0X cazﬁ% m no- 3- ( 4- car bano 6- di
§ Bopr &bz |k§ 8 “HW”BFO'”@PO‘i P@qmﬁo

té

SRrrEist Kiqubptiget MRS e hase such,ap B

HbbtaBeitim t-butoxide, NaH, and the like; in an organic solvent such as THF,
dioxane, and the like; preferably at about room temperature, to yield the
corresponding compound of formula (XIXb).

The present invention further comprises pharmaceutical compositions
containing one or more compounds prepared according to any of the processes
described herein with a pharmaceutically acceptable carrier. Pharmaceutical
compositions cont]aining one or more of the compounds of the invention
described herein as the active ingredient can be prepared by intimately mixing
the compound or compounds with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques. The carrier may take a
wide variety of forms depending upon the desired route of administration (e.g.,
oral, parenteral). Thus for liquid oral preparations such as suspensions, elixirs
and solutions, suitable carriers and additives include water, glycols, oils,
alcohols, flavoring agents, preservatives, stabilizers, coloring agents and the
like; for solid oral preparations, such as powders, capsules and tablets, suitable
carriers and additives include starches, sugars, diluents, granulating agents,
lubricants, binders, disintegrating agents and the like. Solid oral preparations
may also be coated with substances such as sugars or be enteric-coated so as
to modulate major site of absorption. For parenteral administration, the carrier
will usually consist of sterile water and other ingredients may be added to
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15d HO OCH3 OCH3 Ole Oif Ol g CCH3 O O 1, Boc
-Boc H2ZN HN H2ZN HN 1h OCH3 1j OH STEP A

waeéoblogssnmet hanesul f oni ¢ aci d PCT/US2006/008240

10

15

20

4- br ono- 3, 5-di net hyl - phenyl ester 5 To a cool ed (0C)

Sﬁ’ﬁlsl'%ds%”sd?ublﬂtgtlfrgﬂ?%@’rvnég iGH, ”Hjé“%éﬂlgeé‘l@peﬁ%o% ¥ solkriofs may

t alisb lbeaprepatdthuilizing agieousnderdeisdao§ Withgapproprigtenadslifjves.
dropwi se., After conpletion of addition, the resulting
m xture was stirred at OC for 15 mn, ~and then at

r Oom t épﬂﬁfa%éééigéé\’ts i aﬁﬁm;sﬂr@d rn@@s%é %adny)@ret@mﬁmd]syithose

addi ti on of water then extracted with

Tﬁellmbmdhgatm, and xiilf msrwmethe pastichial coBpasing; lé:‘leldythﬁl mnde of

Fa iistfaiensios  Sgtt ot 18 pr@itand e MAdE orafhinkatdh, and

Chieniadicdmnisf e GMcicke®ndiibh. In EHdbh (fadrdviEsociated with the
CDCl3): S 2.45 (6H, s), 7.00 (2H, sz 15 St ep

B
4p@ft|§w@r patipniibeincijeaiadzncldinginationt a0e Waighl dl@h apgl time of

RS e iRl b hobaTERbus foRUEL 65 ) were

1.97 mml) and 1 1' - bi s(di phenyl phosphi no) f errocene

2 29 Th It
bubbl edhe 40 4ER G eoae Bk PR g0 Al TRakCRie R TBg ! the
f fverfior gty ¥ dﬂi‘%ﬂn@%gb Rl iy na_ﬂ?e EQ%tﬁﬁbdﬁ&ﬁdﬂift 19n ) any way

was part’itione etween aqueous Et OAc,

f tHet iaventionTbet faghéntie plhmse which foiiewathate@dteram difi ed
W th aqueous 6N HCl, extracted with Et OAc, and then
dried over Na2SO4. Filtration and concentrati on of

the fi|d fhat Bxathpledashieh BsiRw, GoROSIHhdsis p@@d@t@@@é’\ﬂsted as
resi due, which was used in the next st etp w t hout

f bavingbesariselatag asa residuen|izgl drogwmsiood by one of ordlnary skill

P £t
HSSHPSRLIE AN G Sl o0 e i i e
cprauiuchdat |solatediﬁ|}d 4y intludegier 6ddm]blé$@3;(ﬂld an oil, a foam, a
gum, a syrup, and the like.

Example 1
(S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-

propionic acid
O

HO

Br l
O

H,N

1c

Y

id
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(3.1 m, 42 mmol) and the m xture was heated at refl ux
for 2 h. Upon renoval 5 of the solvent by

wer@possast on, the residue was di ssol ved i n DCMCHOSI00§/008240

10

15

20

25

and then anmmoni um hydroxi de (28% NH3 in water, 2.8

m.) was added. The reaction m xture was heatled at 50C

for 2 h_aeel concentrat edBoclhe r%si due . was gl uted Boc
with HIO extracted wi'h Et OAc, éi’ﬁ;@g‘i“ﬂe HaNgan HN”
pROL | oA Wap ol i ee—-ov 28 —AHer—fittrati 0

evapur at fjon, the resifduelfwas purified by flash i

colu anot agr aphys (epuent: EtOAc) to yield

compound 1 d as an o%ﬁ{-v\/nite solid. ' H NWR (300 Negz, OCH,
CD3CN): b 3.45 (6H, s), 5.94 (1 H br s), £.71 (1 H

br s), 7.p7 (2H, s) MS(ES ) (relative intgensity):

228.0 (1008Q_ (M .-Boep C. Met hod B: _Boc
4-Bro , 5- Henzam de A mi xt bt of nd HY

b (333, 1( PJC1230.053 g, 0,3 nmol 3 o
hexanet hyl di pS, 8.4 L, 40 mmol ),

(0.12 g, 0.3 bl ). was led with a gaseous |[CO for
5 nin and then stitted iﬁggco bal | oon at 20 80C foH 4 ©H

h he . {i 1 Xt . . d o T
STER AnfrfiEefemethans i GiE Ao rE sty gy
2051 SO4 (200 L), and then extracted with EtOAc. The
Et OAc extract was washed wi th saturated aqueous

NaHCO3T o lardanded EE) tsobrionrofekibmnee-pEdBaathyiphenphi3. @n g, 15.2

Bl MR T AL R 198 BB artpinbbPbfiprigeifiue G.o
ciy oY @BPWidee! Afe coriiblefen of aduitiohgtheoealing rhixtlre was

as a white solid. Step D _ _
2stiveed aBO@forcker mwmﬁﬂwﬁoﬁwwmdemedatm ayernighte Thegeaction

A e
DeManidexttactyare rédgrteecquehtidiy @ith waller] 2NGHEIRY) ), brine, and

The reaction m xture was stirred at room tenperature

f thenrdriad ovgidvioPQwoViliration end eyapoeaiion tokyness eldedas
d&@%@SHn%%ﬁﬁéﬁyrl wagk ed sequentially with water
an en'd

rrne an rred over MgSO. The crude 59 WO

2006/ 093 9RRET0 WAAL00DON3 28 0.4506bt] 831 7.002Hus).f i ed by
flash col um chromat ography (el uent: EtQAc: hexane
-1:4) to yield conmpound if as a colorless oil. 1H NWMR

g%gﬁo WBB%%,S-&HEtﬁglﬂe%z'oié)acicﬁ' 83 (3H s), 5.73
Into a solution of compound 1b (6.57 g, 19.7 mmol) in DMF (65 mL)

were added KoCOs (13.1 g, 94.7 mmol), Pd(OAc). (0.44 g, 1.97 mmol) and
1,1’-bis(diphenylphosphino)ferrocene (2.29 g, 4.14 mmol). The resulting
mixture was b‘ubbled in gaseous CO for 10 min and was heated to 60°C for
7.5h with a COg balloon. The cooled mixture was partitioned between
aqueous NaHCO; and EtOAC, and filtered. The aqueous phase was
separated, acidified with aqueous 6N HCI, extracted with EtOAc, and then dried
over NaySO,. Filtration and concentration of the filtrate yielded crude
compound 1c as a brown residue, which was used in the next step without

further purification.
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1.5 Hz), 6.16 (1 H s), 7.02 (1 H s). 5 STEP E
(Z-2-tert-But oxycar bonyl am no- 3- (4- car banoyl - 2, 6- di net

whgdos/opseenyl ) acrylic acid nethyl ester A fl askpchasmee0os24o

10

15

20

25

30

wi th conmpound 1d (0.46 g, 2.0 nmol), conpound 1f
(0.80 g, 4.0 nnDI), tri-o-tolyl phosphine (0.098 g,
0.32 mol ) and DMF (8 nL) 10 was purged with N2(g) 3

tS‘f@ls G "]\flléﬂ{?d e 4ai§FBﬂ1bQ¥‘5-Q§|methyl benzamlde

1 s(di'benzyl 1 deneacet oné) di pal | adi um S;
0. 08 rh”rtdasaepleﬂ'sﬁ“ﬂn obcanpowng 1g.in D) Otnhle) we&@dgeﬁ SOClz

Tl LSSy oS ey Sy L 2 Bpgn romoval
tchffﬁe %&vteﬁt:bg@v%ﬂénoﬁt PRoesitive Mﬁdﬁs@lvshaﬁewsmo mL) and

washed w t sat ur at ed a ueous 1% HC(%%
Hhenemmaditar hgdroxids (265SHs irmea ﬂﬁ%%r@-w&s ed. The

trated
risagton o bRe B STRERT MM SoRERu R, e rpsjue
tmﬁ@ﬁ@d%{wm@%yﬂr@étad YPRIORE, bnd m@ crgaictporien inds dried
: 81,36 (9H, s) 26 (6H,
30\813 N@QO@)Aﬂer?hltI@hqmamd eggporahg@, tbgp]es@ye Vs @grdjlqd\w flash

Gy SRRy 4oL B0l {83

(1%}9@6 M5 (ES+) (relative intensity): 349.1
89

(S) 2- MWB&@@Q%& KRyPN}idrR48(BH. eh by, 9. Bi7hel 1H, br
%Sf&&ﬁ}jnyl)propl onic acid nethyl ester Into a
actor ged with a solution of conpound 1 g (0.56

g, 1. 6MStES! ) (rdlativécigtasitg): 9260 (1MD%BLMwh)s added

[ Rh(cod) (R R DI PAMP) ] +BF4" under a stream of argon.
The reactor was seal ed and flushed with H2, stirred

eggé mﬁtﬁbdlﬁﬂg Ei?'u%cg-fsgéﬂ&.f‘ hy'Juélaéhaxeaﬁn.dslwe crude

cf 'was puri col utm chromat o
(eI uenA:mitubacf torgroeind 1tk §3.83 gy1@|rmm©BanGrlm(0 Qﬁh % mmol),

PesprasstNBllzsRs (HRRRAS (b AT BTCRG 5 DPEP (012 gofy3 mmol

S\)vas%u%%léoG\Hlth%)gas'éo% (ﬁ@ lbr leﬁ a21d thlér‘n ,sh&eGEin (aiﬂ}D tsa)lloon at
4.53-4.56 (1 H M, 5.12 (1 H, d,

HB0C far)4 h g. oomne(reac—l;lorbml)ggjre waa@dggd{ Mg())H (5) mL). The (rélactlon
mixture was stirred for 10 min, diluted with 2N H2SO, (200 mL), and then
extracted with EtOAc. The EtOAc extract was washed with saturated aqueous
NaHCOs3, brine, and then dried over Na,SO,. Filtration and evaporation of the
resultant filtrate yielded a residue, which was purifiéd by flash column
chromatography (eluent: EtOAc) to yield compound 1d as a white solid.

Step D: 2-tert-Butoxycarbonylaminoacrylic acid methyl ester

To a suspension of N-Boc-serine methyl ester (Compound 1e, 2.19 g, 10
mmol) and EDCI (2.01 g, 10.5 mmol) in DCM (70 mL) was added CuCl (1.04 g,
10.5 mmol). The reaction mixture was stirred at room temperature for 72 h.
Upon removal of the solvent, the residue was diluted with EtOAc, washed
sequentially with water and brine and then dried over MgSOa. The crude
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MS(ES+) (relative intensity): 250.9 (100) (MBoc)+. 5
STEP G

W@ 3)06298967 t - But oxycar bonyl am no- 3- (4- car banoy| PCT/6STH06r@08240

10
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t hyl - phenyl) propionic aC|d Into an ice-cool ed.

?&logjtu' Wawgnﬁ%@%&ﬂ%ﬁ%{ﬁ? %ngggmﬁa?ﬁnﬁ% hexane

?'&51 kﬁtﬁcérﬂ?@hh@ﬂfa&% é@léﬂé@sﬁo@tl rred at OC Upon
corrp etion of ereactlon the reaction m xture

concenth 2t\R (30@ Mz, GRGYLS 1 9O, \&hs3.88 (BHas), 5@@ (1H d,J="

o at 0C, and then extracted
IE’EH %Aﬁéj ﬁﬂéﬁ @?ﬂ 3!5@'3 xtracts were dried over
Na2804 overnight. Filtration and evaporation of the

filtrate to dryness yielded conpound 1j as a whit
sSTER. E162)-2-kentiButozgoanzenylambao-dsid- c@‘b_amgylc%ﬁ dly)ethvl-

(aRepyBaenfleadaIneaylssill 3 6070 1 (1 H .

7. 18- 7 AXfask(chidrged witid c@&ur{ofb‘rl.d 1Sd O 16@02((1m‘rhol§s,)compound 1f
M5S(ES+) (relative intensity): (B) 23 I\%FQ
EB# 1% 40 @ hitd-o- tolylphosphlne (O 098 g, 0.32 mmoq nd DMF (8 mL)

2- 4 2 d
ZR oY WIS ST RBepe B EHRREEY ORI Boc. v
| tris@ibényidiefEkiBetoyg)dpalla@iuia NOHO. 864 gl 0.08 mﬁ}ebl) and TEA (0.31

WO 2006/ 098982 PCT/ US2006/ 008240 TEP A
t Brle 200ty 88 RAGJIPAM bELg Was %%@tsiﬁwﬂ 03C dor gor ERh Attnat time,

dietdatioR WY deHRPRIYY SdibodloMRaRY afd tifén extracted with

EtOAc. The organic phase was washed with 1N HCI, saturated aqueous
NaHCOs, brine, and dried over MgSQ,4. The mixture was concentrated to a
residue, which was purified by flash column chromatography (eluent:
EtOAc:hexane~1:1 to EtOAc only) to yield compound 1g as a white solid.

"H NMR (800 MHz, CD;0D): § 1.36 (9H s), 2.26 (6H, s), 3.83 (3H, s),
7.10 (1H, s), 7.56 (2H, s);

3C NMR (75 MHz, DMSO-ds): § 17.6, 25.7, 50.2, 78.7, 124.9, 126.4,
128.3, 131.2, 135.2, 135.5, 152.8, 164.3, 169.6;

MS (ES*) (relative intensity): 349.1 (38%)(M+1).

STEP F: (S)-2-teri-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyi-
phenyl)propionic acid methyl ester

Into a reactor charged with a solution of compound 1g (0.56 g, 1.6
mmol) in degassed MeOH (80 mL) was added [Rh(cod)(R,R-DIPAMP)]'BF.’
under a stream of argon. The reactor was sealed and flushed with Ha, stirred
at 60°C under 1000 psi of Hz for 14 days. The crude product was purified by
flash column chromatography (eluent: EtOAc:hexane ~1:1) to yield compouﬁd
1h as a white solid.

ee: >99%;
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To a reactor charged wth a solution of conmpound 1 ¢
(0.68 g, 1.95 mol) in MeCH (80 nL) was added 10%

W@e0e 09085 g). The reactor was 5 connected to BCT/US2006/008240

10

15

20

hydr ogenat or and shaken under 51 psi of H2 overnight.

h fil d. through
(he 111 NAdS (368 w%z}tc@?é&sﬁfeé%@%%@ﬁ&?egg (68 5h & 4 (EH, J=7.2

COTP O (3, 83 ﬁgs‘f‘fg.ra%?éfpbﬁ 51D\ H:d, IVFe SPALf 568 VS, br s),

bgmwmbbgpw 4@1(219 §) (4 car barmyl 2, 6-di net hyI phenyl

ropi oni ¢ _aci d ester, . STEP
)Bp Rgcma(gsé) (rela’uve |nten3| ): 250.9 100 (IW Boc

2-tert-but oxycarbonyl am- no 3- (4- car banoyl - 2, 6-

di met hyl - phenyl ) propi oni c acid Foll owi ng the procedure

dSTEP Qe (IS)-2rtexBudxycarb&THRNEN O8-¢beatiarooyl-25-dimethyl-

(S)-2-tert-But oxycarbonyl am no- 3- (4- car banoyl - 2, 6- di ne
bﬁnyéﬂwpﬁﬂﬁﬁéicéni c acid), compound 2b - racenic

2-tert rﬁb“éﬂ’ﬁé‘%%@@%ﬂyécﬁ% d?Pof?Compound 1h (0.22 g, 0. 63 mmol) in THF

(4- car henyl) |on| c acid - was
(Ibbannle)dNasEmddpd an:acg@ous L|OH solutlon 1 N, 3.5 mL) and the reaction

Ndb s af 0°G. o camPlon o TRIER 00 e PRHRR hlxture
NwIa ﬁoﬁ%@w}_}\r?_}ebsc 351% éﬁﬂg@o‘u’ Zdﬂglgle azgcgsglgcgutré‘ﬁzledw&ﬂ cHbIEBMqueous
PCT™ HE2@H6,CP8Ad thenl extractdd wit EXDAG. ~bh@lcombingkexisagts were
Ngﬁgd gvg? ﬁa%b';'%%'ﬂ?&ﬁ. ﬁtration and evaporation of the filtrate to

dryness yielded compound 1j as a white solid.

"H NMR (300 MHz, DMSO-dg): 8 1.30 (9H, s), 2.32 (6H, s), 2.95(1H, dd,
J=8.8,13.9 Hz), 3.10 (1H, dd, J= 6.2, 14.0 Hz), 4.02-4.12 (1H, m), 7.18-7.23
(2H, m), 7.48 (2H, s), 7.80 (1H, s);

MS(ES™) (relative intensity): 236.9 (6) (M-Boc)".

Example 2
Racemic 2-teri-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-

phenyl)-propionic acid

o) o)
_Boc
HoN B HoN HN
F O ’ O
OCHg OCHs
19 2a
o)
' _Boc
, HoN" HN
> o
‘OH
2b
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3e 3f STEP A
[ 1- (2- Ox0- 2- phenyl - et hyl car banoyl ) -et hyl ] - carbam ¢

wa@edod/obsdszyl ester. 5 To a solution of comTerE(EHUng06/008240

10

15

20

avai | abl e N-a-CBZ-L-alanine (2.11'g, 9.5 mmol) in

di chl oronet hane (50 m -) was added 2-am noacet ophenone
hgTEPCA! Racemit R-fsztrbutoXyoarbbhylabino-844idarbgmoyl-2,6-
sol ut| on vvas cool ed to 0C and [Z\L nmet hyl nor phol i ne
(Q'@Sﬂb’ 'WIWV?P'QE“EW% ¥Lesterazol e (2:55 g,

18.9

1-[3- (d| met hy r%hr% epdr\(lawtg so,olutlorhoﬁ %OarPB%lé?l ;'rgoﬁgﬁs g,1.95
hyanaly il leOde €((2m&5 W aﬂdéﬂZ‘J &%rariQ (0.5 ).t Whe reacker was

e Gt A el P e RO Se 5 o of Hirieiont. The
OMB%0FIRbS fﬂf@ﬁed ﬂ‘l‘?@ggwcﬁag)aw CBIRS aRadn oyl st%n%ntrated to

saturated aqueous Na solution; the separated
odltyness tcpmmcmgouadﬁeoas/\amﬂmtzrsqbdt ric acid,

caL 5 AR n A DR BB g8 iR over

c@umyéar@bhylammé@e@r—mdmyvx@ss @Wétﬁquﬂw&wl pedpidHic acid
chr omat oig@{ap y on silica gel (elu

neormpeunddhyi el d the ti tI e conpound,
[1- (2 0xo0- 2- phenyl - et hyl car banoyl ) -et hyl ] -carbam c
acid benzyl ester. 1H NWR (300 MHz, CDCI3): 8 1.46
( STEPIB; R4cémi¢ Herﬁbutdxﬁdhrbaﬂylah)uno 3-(4<arBaimal)-2,6-

36 (5H, m), 7.50 (2H,

rrj*'m'?"("%'&hf?é(')l’r%'qn'c aP'@?(zH m MS(ES+): 341.1
(100%
e i mi dhon TS ehogsh o BB pted for Exgmple 1, STER G (preparation
Tof &5)sararéBsitaxycafbdnylamino-3-(4-carbamoyl-2,6- dlmethyl-

- (2-0x0-2-phen et h Icar y et.h - car.bam c
LGB £b WA e Petpafamino-o-
2’{4—%ahb@%@}¢@@dhh€iﬂ9ﬁplﬁé@l)7pr§ploﬁ%dmbWasamd s (5

The resulting m xture was heated at reflux for 7
h. After being cooled to roomtenperature, brine was
added and the m xture was te£d. The aqueous
phase was extracted with Et%s—@aﬁd t he conbi ned
or @aAndn oSk hydesxy-2r6-dimetkayl- dWWNasepmmﬁ-N -[AM(dgvhenyl-
63 WO 2006/ 09898 PCT/ US filtrafjon and
concentration, ti4& "1--2‘“-' LS.
chronatography on S|I|ca gel (eluent,

Et hexane to yisld the title conpound "H NI\/R
@ 81 (3H d) | 506 1

3a

er©
HoN” '(’N | — NN ‘
. H

3¢ 3d
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5 MS(ES+): 322.2 (100% . Step C. 1-(4-Phenyl -
H i m dazol -2-yl)-ethylam ne To a solution of [1

WO gabofobsasy| - 1 H- i mi dazol - 2-yl ) - et hyl ] - car bam cPEr/U82006/008240

10

15

20

25

benzyl ester (1.5 g, 4.67 mmol) in nethanol (25 niL)
was added 10% pal | adium 10 on carbon (0.16 g). The

m xture was shaken |n a hydrogenati on appar at us
under a hydrogen at ohere (10 psi) for ;p
de

Fl|tl‘atIO IIo evaporatlonto
reduced pr ‘ﬁ:llu.q |eI ded the crude produ
dam

HBOO VH2

53 (BH, d) 433 H23 (3H m, F:;CJLOH
2kkBdd), 7.67 (2H, m N@(E +) T 188.1 (38%.

I'sopr opyl 3¢ 1- ( 4- phenyl - 3f

H i m dazol - 2-yl ) -et hyl ] -am ne 1-(4-Pheny|- '

H i m dazol - 2-yl )-ethylam ne (0.20 g, 1.07 mmol) and

2 0 db 1
LETEA LD LR o SR batoys Shyatbamic it o

I\QSHl‘OAc)S (0.34 g, -1.61 mol). The resulting mxture

o stp i soilion Reedhbeialy PEATEIEN-AOHET AL RN 1 o, 05
eMrﬁé!ﬂrﬁﬂlcmdré‘mEflﬁ% ﬁ@O@nLﬁﬁ/a§ Qiieied edamfddoetdshetone

dried over 'Na2SO4. Filtration foll owed by evaporation
t bydioghlesisie A3 .62y, &5 ﬂmteahpwessumesgiuepﬂw&mnied to 0°C and

e&ﬁ@"leﬂgéﬁlphé‘m "4i E h'%n\l\%fs ﬁ ITo?ﬁ\/cﬁ’(gxﬁ%%Qoliré%qle (%55 9, 18.9

Whirﬁ@l?‘bn& yr [dﬂgm@mwémmgpr@gylg Swhwartgld’dﬁ%ld%lﬂyda%chlonde (2.35

209862 B1mpoljn thrat 9pdery ware gylded umle( apArgpn atmggphierg, The
iyl B SPhEF oo T, o
pfwgy:bnllwéte quencherd by addmgn of saturateﬁ aqueousbNaHCO3 so(ljutlon the
i m dazo et car bano

t EPPAIRIRY) pr@s%cé s RO SN AR GRSt HaHCOs

'%Qm@n%‘Pﬁ:iudrin(?é1 ﬂ?énd ied over Mg o) ovaarnlght Afterflltratlon and
-tert t ox carbony am no- 3-( 4- hydr oxXy- - t hyl

pbenger)trqdmptrmwreslcwﬁ was putieq by@ommn@hyomatogmpl'(won silica gel

Ek%'w“%;iﬁﬂﬁﬁxim ThdY o i b B EPMPo o [z oyo-2ppneny-

3}&2@# I | BER d
1-[ Pﬁ@tbgt)lé;m Eéiﬁrt{g%@%cm bénzfeilt hyl é?’:ll‘ ggdl i mde
ZQ

hydrocﬂHd\iME’e(e’@OM 9: fred§ (BHHD, A8AU(1H, wa), 4.75 (2H, d),
MeXtd St 855,40 (1H, m), 7.03 (1H, m), 7.36 (5H, m), 7.50 (2H, m), 7.63 (1H,
m), 7.97(2H, m)

MS(ES*): 341.1 (100%).

step B. [1-(4-Phenyl-1H-imidazol-2-yl)-ethyl]-carbamic acid benzyl ester.
To a suspension of [1-(2-oxo-2-phenyl-ethylcarbamoyl)-ethyl]-carbamic
acid benzyl ester (2.60 g, 7.64 mmol) in xylene (60 mL) was added NH4OAc
(10.3 g, 134 mmol) and HOAc (5 mL). The resulting mixture was heated at
reflux for 7 h. After being cooled to room temperature, brine was added and
the mixture was separated. The aqueous phase was extracted with EtOAc,

and the combined organic phases were dried over Na,SO4 overnight. After
63



stirred under an Argon atnosphere at roomtenperature
overnight. The reaction mxture was extracted with

wE@sosaszr t he conbi ned organi c extracts \NerePQ(HBThBld6/008240

10

15

20

25

30

sequentially with saturated agueous NaHCO3 sol uti on,

oy aRF SRRt (ot BRI 0 WA R 5t Bharin o —

f bh siicade! tsldetth EtOALiHaxhReWAS) tc)qmezlenhe aitle ¢ompdind.
reduced @ essure. The resultlng resid rifie

D o DR 0O S ISDE L] b h o EE, dbuh. OB EnBY), B34 (2H, 0),

B B B B PR ey 1
H- i m deisiES2)y: \Bop-2t1n0%). car banoyl } - et hyl ) carbam c
aC| d tert butyl ester. 15 MS(ES+): 521.5 (100% . Step

2 ' [ < -N-i | -

NEFP Ea e Pt de TR B RIERN 1 D oni onarm de

A sol uTo@salbtion of [1-(4- phenyl 1H-|m|dazol -2-yl)- ethyl]-carbamic acid
e pbierils 6 €67 mmolin nfetianor (25 i) Wwhs 88led 1% paadium
Hoh ﬂﬁﬁp (0. 76 9} ) TRE iy %Wa%aéﬂ%)kcle)}\ éﬁtam#r &éﬁeﬁ%‘ﬁ' &pparatus at rt

aci t ert- but ester
tumcﬂémhp@r@gencatmsphel@ (ﬁD)psA)anr 8th. rFlﬁmtmn ﬂoﬂowed by

+ ERRrBO0R B 3Binefs indsh P ioB R Bpe e vidad fhe Blid® prbdict 1-(4

I ﬁ@wlth’-ﬁﬂ.deowz )bthilamifed sal t of the title
iY‘rrpou d as a -?t)edgigv\der 25 "H NWVR (300 MHz,

CDCl 3) :H HINIR4800 3z, DCia): 1571 E3H3HI ), 4-3341H3H), 7d?3 (8H, m),
L 3.74 (1H m, 4.70 (1 H

ni%‘%%gg‘“ls»@%@)]f? 'é)zse (2H, s),(7.45 ?)4H, m, (7 74

(2H, mSYESESES 7o) (100% . 30 Exanple 4

(3, 4- Di net hoxy- benzyl)-[1-(4-phenyl -
Hi m dazol -2-yl)-ethyl]-amne 65 V\D 2006/ 098982

TR ORISR e Ren SR Ml AP e

0. 33 m@iBhearyl-Exbinidazd-2-wretityi&birg (0268, moF mmudl) and

3a§etong?6 Iz)%éybené?lmdrﬁgpf weré: mixed in 1,2-dichloroethane (4 mL),

. followed by the addition of NaBH(OACc)s (0.34 g, 1.61 mmol). The resulting
mixture was stirred at rt for 3 h. The reaction was quenched with saturated
NaHCOj; solution. The mixture was exiracted with EtOAc and the combined
extracts were dried over Na;SO,. Filtration followed by evaporation to dryness
under reduced pressure yielded crude isopropyl-[1-(4-phenyl-1H-imidazol-2-yl)-
ethyl}-amine, which was used for the next reaction without further purification.

'H NMR (300 MHz, CDCls): § 1.10 (3H, d), 1.18 (3H, d), 1.57 (3H, d),
2.86 (1H, m), 4.32 (1H, m), 7.24 (2H, m), 7.36 (2H, m), 7.69 (2H, m)
MS(ES*): 230.2 (100%).

STEP E. (2-(4-Hydroxy-2,6-dimethyl-phenyl)-1-{isopropyl-[1-(4-phenyl-1H-
imidazol-2-yl)-ethyl]-carbamoyl}-ethyl)-carbamic acid teri-butyl ester
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5 nL of anhydrous nethanol was stirred at room
tenperature for 1 h and then. 5 cooled to about 0-10C

WO pooanegesr bath for 1 h. The reacti on was tr eaP@dUS2006/008240

10

15

20

25

30

carefully with 0.019 g (0.49 nmol) of sodium

bor ohy -
0-10C Iﬁgdr Q%fluﬁhloﬂrtﬁ mﬁrﬁﬂnggggﬂgo%bf’mﬁb&@ -ydrakp2t6-dimethyl

doogrwil)sropRmiciacig(p, 18& &,.e0-Ainmner) dn RAGF £7 mLSSM% gelded isopropyl-
et R SRR ﬁ&ﬁ@f#@ﬂ*e&&?fgkéévﬁw £t onc
Bl R 0 o ans i ot TP
ctetbalcarhmblnpﬂa@edrafc@ﬂ@dﬁe@awage‘a 6anEmanel iRy E’?@w@g mixture was
e B3t ARG SOt erd efford OVB?%EE%&%“'QE*-O?‘HG

Lida‘bﬂ?ﬁdmxﬂlﬂ@l weensenictad with tRiOAcedrdt! (e, ebrabined lowganic extracts
enz

2wors Whshed seqbenielly it piBraied Sgtispts dlinaRatasd 1 HC!
Z%ﬁtﬂﬁﬂfﬂ a'&ﬁe@@ﬂaﬂé@' I'uﬁ@ 'éHcPBﬁhé yThe db§ardic pha9e was then

e was o fi1clent qualtytouseln
t b&eah oxer Mgsm, tilenaidy Iaodﬁhe f|lnna¢e1wasmsnnctantratedmﬂdemeduced
nmple 5

AP{EEBTR.nEDe e foskiue WRE ATy st sgfuran shyorgatparaphy

di &M&ﬁtoEiOAc to leld the roduct 2- 4 hydroxy-2,6-dimethyl-phenyl)-1-
H-| soguli no| |)n 2y rpo ( |mstyh I-benza¥np y)

HQSDperyNHE(Lleprwm;d H:F lmgam&ab@/ﬂ@ghg@r amoyl}-ethyl carbamlc acid

P?Tgs&ggg{gggsmg GSEjIeIF’JTE?hW - benzyl) - 2- oxo- 2-f

3- (4- plmxﬂs*yazwm@@%pl- -yl)-3,4-di hydro-1
Hisoquinolin-2-yll-ethyl}-carbamc acid tert- butyl
ester ON H2N -N NHBoc O HN 5 To a m xture of 220ngy

( Q1o FI2LAmPho3-(AnParsy-26- a‘rmé‘i!mmen%m).sép?oﬁym -[1-(4-

phenyl-1H-imidazol-2-yl)-ethyl]-propionamide

A solution of (2-(4-hydroxy-2,6-dimethyl-phenyl)-1-{isopropyl-[1-(4-
phenyl-1 H-imidazol-2-yl)-ethyl}-carbamoyl}-ethyl)-carbamic acid teri-butyl ester
(0.13 g, 0.25 mmol) in trifluoroacetic acid (5 mL) was stirred at room
tempertaure for 2 h. Upon removal of the solvents, the residue was purified by
preparative LC and lyophilized to yield the TFA salt of the title compound as a
white powder. '

'H NMR (300 MHz, CDCls): 5 0.48 (3H, d), 1.17 (3H, d), 1.76 (3H, d),
2.28 (6H, s), 3.19 (2H, m), 3.74 (1H, m), 4.70 (1H, m), 4.82 (1H, q), 6.56 (2H,
s), 7.45 (4H, m), 7.74 (2H, m)

MS(ES*): 421.2 (100%).

Example 4
(3,4-Dimethoxy-benzyl)-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-amine
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tetrahydro-isoqui noline, 269ng (0.8 nmol ) of
2-tert-but oxycarbonyi am no- 3- (4-

W@ 200698991 - 2, 6- di et hyl - phenyl ) - propi oni ¢ aci dPCRLUSI0g6/008240

10

15

20

(1.6 mmol ) of hydroxybenzotriazol e hydrate and 184ny
(0.96 mol ) of 1-[3-

(dlnethylan1no)propyl] 3-@€Hhlgl car bodi i i de

hydr ochl ori de may ? cpdded 3 nL 10 of

di met hyl f or mam de. “The fesy ting mxture may then be
allowed to stir overnilg it room t enpegat ure under
argon. The resulting mX may then g€ “partitioned
bet ween et hyl acetate and maté _Nihe okg c layer may
be separated, dried over "mRgnh un]sul\' e and
concentrated to yield {1-(4y

car banoyl - 2, 6- di net hyl - benzyl)-5ﬂ$xo 2-[ 3-(4-phenyl -

Him d@é@lunamdfh ?Irﬁhélxﬁ/ldll-hmdazdl -2-yl)-ethylamine (0.061 g, o 33
H i soqui nol i n- ]-et hyl(}@ car bam c aC|

snawheof @(Eﬂmp@&r@nd& 52 05 & %metﬁoxy%en%afdehyde in -
ﬁl SOW i N-2- f?ﬂ‘%’ﬁg‘;&e t“f%aﬁ,oé"p &%@F}L&gr?rdleh and then

I-wsblédi td\bﬁo@ (HM)XO inran GceBbatimofor 1 h. The reac’uon was treated
of { 1-

p(}?éﬁw ly wlﬁr Qg 4§ ngmsl;nf g)%og,lbenéél@k arids % 6nd %b%’n and
"hﬂbﬁﬁé’iHbH%Jt gBo@f 1511]O°€tf8?/12i hC E(E&érﬂl\ﬁ aﬁgbgus HE twdtdaded

ester cooled Iin an ice under arg may be added
Anobwise G0 dwopshdbe mxﬂm mmlwszidos cmmaod then partially

onael TR0 R teieBilhestod cTng brblin gl iR e bR E10AC

ato@nél@lcﬁ‘s@épﬁhsi&a ﬂfﬁéﬂ\%@tf@tw Qlitth 3 het. & Dld SMTamemfs NaOH
4-{2- am no- 3- ox0- 3- £13 (4-phenyl -1

HangrBiried VigRrously gn queep,@d'[?la,e Qh@.ﬁes were separated and the aqueous
h@g?ﬂ\'{vgg lgixﬂg@téﬁ' thidd ﬁr%g}ad%ig%g%\gwgf) 23&?#@:6 NEREESBbidedfextracts

ast er eoners
e dried over MySCR; (lﬂer@d phephedntrated to yield (3,4-dimethoxy-

I_,\t)lerrpnwcg 1 { éﬁ%@ 1 peréazo? 2-yl)>/eghyﬂIr orrri)|¥|e as ekl) Fg%tayrgllo% é\lll (HPLC:
87% @ 254nm and 66% @ 214 nm).
MS (ES™) (relative intensity): 338.1 (100) (M+1)
This sample was of sufficient quality to use in the next reaction without

further purification.

Example 5
S.S isomer of 4-{2-amino-3-0x0-3-[3-(4-phenyl-1H-imidazol-2-yl})-3.4-
N-3.5-dimethyl-benzamide

dihydro-1H-isoquinolin-2-yl}-pro

H2N =N



O 10 STEPA:

{1- (4- Car banoyl - benzyl ) - 2- oxo- 2-| 2- (4- phenyl -

woRioaiogsasDl - 2-yl ) - pi peridin-1-yll-ethyl}-car baom/vSa06/a08240
9H f | uor en- 9-yl net hyl ester NiN HN | \ O H2N NHFnoc

3 izl 2a b8, d-shieyeiio-1 B-isoruinalin-8rylbeting}-carbamic acid tert-
ylL met hoxycar bonyl am no) - propionic acid, 135 ng (1.0
n@#wm)%-ﬁydroxybenzotri azol e hydrate, 115 nmg (0.6

mol ) of 1-[3-

(di met hyl am no) propyl ] - 3-et hyl ca
hydrochl ori de may be added 2

room t enper at ur e\undg The resul ting
m xture may then/be N tvveen et hyl
~acetate and WHLET . 1@ MRy be
separated, dried over \ ; DNOR trted Q. yield
{1 - (4-carbanoyl - o1 096982 PC¥USZ®H06/ 008240

10

15

20

benzyl ) - 2- oxo- 2-[ 2- (4- phenyl -
H i n(dazol - 2-yl ) - pi peri di n-l-yl ]-ethyl}-carbamc acid
OHfTa armixitﬁewfmomg (@8 namol) &ff 8p(4Bphenyl-1H-imidazol-2-yl)-1,2,3,4-

Lo tanBEscifiding, béotd O Mpoll L2 e buioosarhaniaino-3-(4-
NecatbdthdPL26-dimHyEdheniidro CFR)ITI@ RiP @1'&7@?1 .8'mmb# of

pr oduct from step A (assune based

t hadppebeoeairiseele)ycraieand | %mGKO&GdT\M ohelyle added
: (gaheQFllehﬁr‘?é how e-eirr‘(i}ﬁf n{FbéB hfte! réémgn&’@ iy B¥G8ded 3 mL

over e un
of dlmethylformamlde The resultlng mixture may then be allowed to stir

overnight at room temperature under argon. The resulting mixture may then be
partitioned between ethyl acetate and water. The organic layer may be
separated, dried over magnesium sulfate and concentrated to yield {1-(4-
carbamoyl-2,6-dimethyl-benzyl)-2-oxo-2-[3-(4-phenyl-1H-imidazol-2-yl)-3,4-
dihydro-1H-isoquinolin-2-yl]-ethyl}-carbamic acid tert-butyl.

Step B. S,S isomer of 4-{2-amino-3-o0x0-3-[3-(4-phenyl-1H-imidazol-2-yl)-

3.4-dihydro-1H-isoquinolin-2-yl1-propyl}-3,5-dimethyl-benzamide

N
H,N —N

To 0.8 mmol of{1-(4-carbamoyl-2,6-dimethyl-benzyl)-2-oxo0-2-[3-(4-
phenyl-1H-imidazol-2-yl)-3,4-dihydro-1H-isoquinolin-2-yl]-ethyl}-carbamic acid
tert-butyl ester cooled in an ice bath under argon, may be added 3 mL of
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10 argon. The m xture may then be concentrated and the
residue purified on a Glson prep LC systemto yield

W@ 2{08H098YBNO0- 3- 0X0- 3-. [ 2- (4- phenyl -1 H i m dazol PCF/US2006/008240

10

15

20

yl)-piperidin-1 -ell-propyll-benzam de i n a mxture of
di astereoners. Exanple 7 15

4urfikosoecetic %fcmi(oABet[%r(lng Mhbuﬂs the reactlon mixture may be
Himd

| - eri d

e eds o o Sheh GRpEreRig system 1o viglq thgyS.§ fsomer

(Cn L -
0?1' @gb% no@ @x_ X0 g [§| %gqh%vnlyﬂg Ie-lnlgnyldazol 2-y1)-3,4- dlhydro Jg Eeny
| rsmquinoilmaalﬂkprcmd}yﬂi P-gimedhyldiemzamjde irea hykt,ure; af tiastereomers.
acid tert-butyl ester 69 WO 2006/ 098982
PCT/ US2006/ 008240 CH3 N N HN O H2N NHBoc CH3 O
2-tert-Butoxycarbonylam Example 6

|no 3-(4- carbann |é2 6- di - propi onj c

: ; zeli2owrpipenigin-1-y1l-propyl}-
m-) foIIovved by 1- hydroxEE azole(O 34 g, 1.75
mol ), and the resulting sls h é'%&é y thn 5 be cool ed
to OC. To the resulting nay t
2-(4-phenyl -1 H imdazol -2-
1.75 nmol ) followed by (4-di
butyl)-et hyl -carbodiimde (0.
reacti on nmay then be )ET A A
stirred for 16 hour The : AN s

be conmbined with 2ic ayi d akd washed mul tiple
tinmes vvlth hyl 1{ at e. H}e conbi ned organi cs may
be washed WI%N] sat urs#ed aqu'él NaHCO3, dried over
Na2SO4, filtered, ' and concentrated under reduced
pressure to O

{ %T%&aﬁ DRRY b Sy bRV 2- 328 9Y]o) (ZpRERvE 3 m(uéa%\ez-vn-

plperldm- ~yl}-ethyl}-carbamic acid 9H-fluoren-9-yimethyl ester

HoN NHFmoc

O

To a mixture of 138 mg (0.5 mmol) of 2-(4-Phenyl-1H-imidazol-2-yl)-
piperidine, 215 mg ( 0.5 mmol) of 3-(4-Carbamoyl-phenyl)-2-(9H-fluoren-9-
ylmethoxycarbonylamino)-propionic acid, 135 mg (1.0 mmol) of
hydroxybenzotriazole hydrate, 115 mg (0.6 mmol) of 1-[3-
(dimethylamino)propyi]-3-ethylcarbodiimide hydrochloride may be added 2 mL
of dimethylformamide. The resulting mixture may then be allowed to stir at
room temperature under argon overnight. The resulting mixture may then be
partitioned between ethyl acetate and water. The organic layer may be
separated, dried over MgSO, and concentrated to yield {1-(4-carbamoyl-
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i m dazol - 2-yl)-piperidin-1-yl]-ethyl}-carbamc acid
tert-butyl ester. 15 Step B:

wWd2408H028¥8N0- 3- 0X0- 3-f 2- (4- phenyl -1 PCT/US2006/008240

10

15

H i mi dazol - 2-vl)-pi peridin-1-vil-
propyi }-3,5-di net hyl -benzamide CH3 (N) i N HN Zro H2N
| ben2yhiR-oki3-2-[2-(ephenyl-1H-imidazol-2-yl)-piperidin-1-yl]-ethyl}-carbamic

E@l}}léékﬁﬁuorewylmetﬁyldesqgt_hyl benzyl ) - 2- oxo- 2- [ 2- (4- phe

i m dazol - 2-yl)-piperidin-1-yl]-ethyl}-carbamc acid
tert butyl ester (0.60 , 1.10 20 mml) rrla be added

t hen be

: v u enperature and after 30 minutes the
excess trifluoroacetic acid be renoved under a
stream of nitrogen. The resufting] material may.then
be purified via a Glson preparatjve HRPC to
4-{2- am no- 3-0xo0- 3-[ 2- (4- pheny|~1
H i m dazol - 2-yl ) - pi peri di n-1-ylj] - probyl}
di net hyl - benzam de. E&xanpleg 8 HN
(S)-2-tent-But oxycg '
trifluoro

no-@- (2, 6- di net hyl - 4-
)-propionic acid nethyl
ester O, . ® 0" /O/ CH3 NH BOC HO
I / NH BOC F3(C||S CHB 10 8a 8b ,CH3 CH3 OCH3 OH \

\ H2NI / NH, BOC 2N | / NH, CH3 CH3 BOC 8c O &d

Toa eolution of the product from step A (assumed to be 0.5 mmol based
on the previous step), in 4 mL of chloroform may be added 1 mL of piperidine.
The mixture may then be allowed to stir overnight at room temperature under
argon. The mixture may then be concentrated and the residue purified on a
Gilson prep LC system to yield 4-{2-Amino-3-0x0-3-[2-(4-phenyl-1H-imidazol-2-

vD)-piperidin-1-yl}-propvyll-benzamide in a mixture of diastereomers.

Examgle 7
. 4-12-amino-3-o0x0-3-[2-(4-phenyl-1H-imidazol-2-yi)-piperidin-1-yi}-

propyl}-3,5-dimethyl-benzamide

CHa N =

HoN NH
2 CHy 2

0
Step A: {1-(4-carbamoyl-2,6-dimethyl-benzyl)-2-oxo0-2-[2-(4-phenyl-1H-
imidazol-2-yl)-piperidin-1-yll-ethyl}-carbamic acid tert-butyl ester
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STEP A
(S)-2-tert-Butoxycarbonyl am no- 3- (2, 6-di met hyl -

Wo aoblogsespiet hanesul f onyl phenyl ) - propi oni ¢ aci BICT!ESMJS/OOSMO

10

15

20

ester 15 Into a cool solution of

Boc-L-(2, 6-di M) Tyr-Ove (7.0 g,.21.6 mmol ; Sources.

i n di chl oronet hane (
(3.25 L, 23.3 mmol)!
stirred at OC for 1
tenperature. Upon ££€
quenched by additi
phase Was whsdhed

and dried overJ

-efl. The separated organic
) NalHiBamieous sol ution, water
ovérldg ght . After flltratl on and
evaporation, thg residue was purified by flash colum
chr omat ography el uent: Et CAc-hexane: 3:7) to yiel d

e S BABiF Bt S B S P LREB P oion
(%E’d §42?§ 4%0?‘ aysoeggls(sgl'#egq DNTFZS 7n|_?|2fbl,lov3ec§56y1-

Hnydro&yeem(cﬁﬁazcsge (0198 ¢, BHS m{mel),aamd/ﬁne resehisigtspjution may thn

( 83 cholest 0L TP 46t AN Ren be ARt LPBSRYT Ui,

y H\ld%zér 2@!)%1&@&&1.?1@ m@ @mrg acysl rﬂ'rﬁog SRS %Wdﬂﬁethylammo-
(S)-2-tertbutoxycar Qos):g“amno- - 6- di met hyl - 4-

t bufyl)u@hwhmrhadwmer ehép mrrpﬂ)o a'uherfreécwm maydharg be

Pg\}(a‘fﬁgﬁgb?go&nste%aiaqgggmgls)h gﬁgﬁ %f’\o%bé]  TRe 105t hixture

binsdydihehesty tgrhbisieli with PRIrdiivicesvid Gad 5xﬁasg|ed4nmﬁplmluh¢s with ethyl
DMVF (48 niL) was bubbled in aseousm
TRECHAR+ dhe Wlﬂ%?&ﬁftﬂaﬁ eowaé tlga&g aqueous

I r
R0 L AU iftp i aRBonb oA 1fidef Seduced.
s ppesaatre i {‘a(:4—dafbaenbw2( B-diroeshyi-benzyl)-2axo-2{Rébobenyl-1H-

Nosr8l 2 en PR LY R L CRoaRTr aph Ryl © '

filtrate resulted in a residue. The residue was
recryst allized from Et OAC hexanes to yi eI d theI deS| red

e — 7 4 b)), 3.65 (3H, s),
(&@%w'béz i H) d, J= 2(3.6 H§’§ 7.75
(2H, s) MS(ES+) (relative inten : 251.9 (100)
(M Boc) +. 20

CHj

H2N NH2

O
To {1 -(4-carbamoyl-2,6-dimethyl-benzyl)-2-oxo-2-[2-(4-phenyl-1 H-
imidazol-2-yl)-piperidin-1-yl]-ethyl}-carbamic acid tert-butyl ester (0.60 g, 1.10
mmol) may be added 0°C trifluoroactic acid (4 mL). The resulting solution may
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STEP C.
(S)-2-tert-Butoxycar bonyl am no- 3- (4- car banoyl - 2, 6-

wal2ovedspphenyl ) propi oni ¢ aci d net hyl ester | nPOI/ES2006/008240

10

15

20

stirring solution of
(S)-4-(2-tert-butoxycarbonyl am no- 2-

Wﬁég %M&@rrrﬂ%mw @dﬁdkémﬁe@%&b”ﬁhb)ﬁh@ﬁﬂ@@hlﬁum tﬂe(e&o@@s

g, . g, 12.8 mm!) and
(tmflaarogcema@drm@v peirampved wgeﬁﬁ _Sfreqas ohairegeny pbR resultlng

waiehal ey gf o8 Vad Efort igbae HLO T Vidha 4-2-
berhPioes-BRb B[ 2P ar-phémydnedinieareleyyhqpiparidin- 1IN Gropy1}-3,5-

sol ut | on and gOAc The separated organi c phase was
-bepEaeide.al |y with 2N citric acid aqueous

sol ution, saturated aqueous NaHCO3 30 sol ution, and

bri ne, then dried over Na2SO4 overnl ght. After

filtration and concentrat namg! resi due was

purified by ,

453456&15'H, m 5C|ie(1 H, d, J 87Hz) 5% (1
H br s) 5
(relative_i At
(S)-2-ter t oxyga bonyl am no- 3- (4-
dl nmet hyl.pRes rop
s)g;n of meﬁ ester from step]C (2. CHy, 8%910
of on THE 50 rrL) was added an'@queous LI COH
soI utlon (1 N850 nl) and 10 stirred at 8 Upon
consunpti on of the stgjing materials, the organic

sol vents vege renoved an'ad t he aqueous phase OH
neutral i zed W Ied 1 NHC at O0C, and e3

wth EtQOp 2(0 redcpver Na2SO4 over ni ght. o
FiHltz}\lr ati oratl omr—to—drPness vyi el @

t Qe t oxycar-bonyl NO- N

(4- caflbamoy! - C 347 met ﬂyl phenyl ) prop&:gonl £ acid. ﬁHé H BOC

NVR ( €00 I\/Hz,8DI\/BOd6) 5 1.30 (9H 's), 2932 (6H, s
2.95(1 H, dd, 3—8,13.9Hz),310(1Hdd%
6.2, 14.0 Hz), 4.02-4.12 (1 H m), 7.18-7.23 (2H 1),
7.48 (2H, s), 7.80 (1 H, s) MS(ES+) (relative

i STERSA!L (§):2-288-ButoaycadBugdimino(LE«lipleshypl-4-

trifluoromethanesulfonylphenyl)-propionic acid methyl ester

Into a cool solution of Boc-L-(2,6-diMe)Tyr-OMe (7.0 g, 21.6 mmol;
Sources: Chiramer or RSP AminoAcidAnalogues) and N-
phenyltrifluoromethanesulfonimide (7.9 g, 22.0 mmol) in dichloromethane (60
mL) was added triethylamine (3.25 mL, 23.3 mmol). The resulting solution was
stirred at 0°C for 1 h and slowly warmed to room temperature. Upon
completion, the reaction was quenched by addition of water. The separated
organic phase was washed with 1N NaOH aqueous solution, water and dried
over Na>SO4 overnight. After filtration and evaporation, the residue was
purified by flash column chrométography (eluent: EtOAc-hexane: 3:7) to yield
the desired product as a clear oil.
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(2) - 2- Benzyl oxycar bonyl am i
no- 3- (4- car banoyl - 2, 6-di net hyl phenyl)acrylic acid

woreaoappssester O FC O HO 3 ~S\ | \ HO + \ B PCTUS20B6/008240

10

15

20

25

30

Br 9a 9b 0 OOHOI H2N 1 \ H2N NHCbz OO O 9c 9d

e 73 VR FARLARRIAR, EETI RO ARERICs o5 TER, . 300 ot -

4k 3op (3 Bt hF1-nBenyH, aHt 8M12TAH U 8% KWACH. :
Sg%ﬂﬁgﬁ?( 4- bn?on_)é- 3, 5-ggi beﬁ?yl phe(ﬁol %?'Flog@g, %?922 (2H,9)
mol ) M8 (58+direlatiyg intensityhea35%8d@60) (M-Boc)*
trifluoronethanesul fonic anhydride (5.0 g, 5 17.7

nmol ) dropwi se. After conpletion of addition, the

r STEH BN gsm*2#éﬁ-8@t:bx§/bhm&$(1latniﬁ@-i-ﬁieth%x%@rlﬁi@lé\myl)-&&
room t enBer ature aoverni ght. e reaction was then
qdimethadbeyzeigAcidon of water, then extracted with

ra (279 5 oo iorE (S Bp NS R M-Sttt gifty-a-

atrifluevamettainesolforyiphiem@ssropictiiclatidempinytiester (263 1218
f%{qﬁ’&@?&,&b‘% bé?oéﬁz’“%@\gé%%?o% (0983, 213 mrholy and 1,1
4 ' ' Ldy Lot I '
tP??‘?B‘g?ﬁwégt Hanﬁe@ﬁ% i oni c (gé%bﬁ'g?o@m@l’)ﬁ @Wﬁgtﬁﬁ% L) was

phublledds gese¢ds 60 tpr 15amin. mhin IniktnrdOMEs (BAtedrto) 604G for 8 h

o085 % SO Bl TrPoaqt o S kb onh Bl e & and
( Bt@AcandHilléreBMOthe aaﬁds?%y@;ﬁw@ S@béﬁta%(f, ag]mﬁed with 10% citric

bubbl ed i n gaseous CO mn and was th eat ed

t 8Cidaguegts Bobitipn, axiractgd @dhoEiQAerandriinallyatilesidover NaxSO,.

4500, 158 B RS RS AR SRR s

swpsratigdializdedaedrdiEOAE- Méxanesadusald thddEbired praduret ed

with B OAc, and then dried over Na2SO4. Filtration

and corfd AIRABP8MIdE. ¢REI; § 1 36 OH, &2 d_8d6HRS) R4 (2|':|, J=7.4

c c 0 e

CHATRBE LY U9 P RPN B - 8 ) 2P A
MS(ES+) (relative intensity): 251.9 (100) (M-Boc)+.

STEP C. (S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-
dimethylphenyl)propionic acid methyl ester

Into a stirring solution of (S)-4-(2-tert-butoxycarbonylamino-2-
methoxycarbonylethyl)-3,5-dimethylbenzoic acid (3.00 g, 8.54 mmol), PyBOP
(6.68 g, 12.8 mmol) and HOBt (1.74 g, 12.8 mmol) in DMF (36 mL) was added
DIPEA (5.96 mL, 34.2 mmol) and NH4Cl (0.92 g, 17.1 mmol). The resulting
mixture was stirred at rt for 40 min before being partitioned between aqueous
NH4CI solution and EtOAc. The separated organic phase was washed
sequentially with 2N citric acid aqueous solution, saturated aqueous NaHCO3
solution, and brine, then dried over Na;SQO,4 overnight. After filtration and
concentration, the residue was purified by flash column chromatography
(eluent: EtOAc) to yield the product.
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purification. 25 STEP C. 4-Fornyl -3, 5-di net hyl - benzoic
acid A solution of 4-brono-3,5-dinethyl benzoic acid

W@ 0082989824 Mol ) in THE (10 nL) was cool ed dPOIFUSZH06/108240

10

15

20

O0C with N2(l)-Et20 bath and added n- butyl [ithium
(1.6 My RHEx3Bs -2, @bC|§h§1P S0, $.3odiEls) 3.11 (2H, J=

conpl etion of*” "addi T1 on

WYZTHQ t3065 Zicﬁ{l’(“s an%me((me)nsms(wpdwm&maz) st H, br
esulting mxture was stirred at - 78C

fé} 610%(“?‘1 erfd B40deEl SV o warm to -20C,. fol | owed by
t he adﬂ/ié‘f:‘@l Fel%tNgqmég%ﬁ) 'é@bQé 0) Bodj?€ organic

phase vvas se e aque ase ‘was
extracted wth Et CAc, the conbl ned organi c phases were

TRIER.B. B D ee Butsveer S e RURPEC - CRHATEUFAdE v
pH&Eﬂﬁﬂg%ngi)q%lbloﬁm Hgfy chromat ography (el uent:

ane ield 4-fornyl -3, 5-
di net hinto lasmzmcoolad sol(mm of matmﬂ/les(a;d@mvﬁiep Coe99 9, 854

b L b8 bt S ot BRI

4sf" ﬁédﬂé‘t OQC5UbdﬁE‘<§dhé|wrﬁﬂmehél%téhl Ghalbrigls, @yeS@r anic solvents
in DMF (6 nmL) were added

nmre; remoped apd Jge §aue0rs phask Was @W@S&z?@wgtb qaplecs1 AIHCI at -
mﬁg )a gx%&i With ég(?ﬂcr:,o%ﬁﬁnéﬁ@llér N r@%gv%ﬁﬁjﬂtt 'Fggatlon and

vvas SEr T ed enper at ur e
q leeapdjl@doh)to daghtissi yhasldetﬂ the tithe ackih(@)-2iert-btosgcarbohylamino-3-
Et OAc.. The or anl C 8 s washed, , with 2N aqueous
HE-cataney t29 JREOPIORIC B6Eh dri ed over
MySHA. 1 e
product Mﬁs@mp%ﬁzﬁﬁﬂ%ge@ %JH tst@h(gHﬁgg st é%q’\bj\ngf Ebgl?t(m’ dd,

furt 8, 1Br91H|zj i 80 (HH, dd,2J S‘BEP El. 0 Hz), b4 .02- zlt 12 (1 Ham), 7}11 8-7.23
BBy ERPa Ao & (4 carbamoyl -2,6-di e
of N-( ?zgs( @«Y&%@W%ﬁg@hm@ge Bb% ne trimethyl

ester L) vvas added DBU
(0.21 m, 1.4 mmol). 20 After stirring for 10 mn, a
solution of the above nade 4-f0qr - 3, 5-di net hyl
benzam de in DCM (5 nlL) wa ropw se. The

resul ti (m-21BehR{RXNRArbonylamino-3-(4-carbamoyl-2,6-dimethyl-
phenyl)acrylic acid methyl ester

HO
—_—— // \\
Br
HO A H,N , H,N NHCbz
’ F OMe
| I
0] 0]

9c 9d 9e

73



stirred at roomtenperature for 5.5 h and the sol vent
was renoved by rotary evaporation. The residue was

wole@sobspezl i n Et OAc and washed with 1 N aqueoRGI/BE1006/008240

10

15

20

25

30

brine and then dried over MgSO™. The sol vent was -
renoved and 25 the residue purified by flash colum
chr omat ogr a (eluent: EtQAc- hexanes-1:1) to yield

( STEP therkrif r@nyeté\am@ﬁylfanimecmQ-bromdoa;ﬁaqimetml-phenyl ester

' th
ahice 5 800l BEEY sofupd of abrpmbeadraiiet'ighessl Bos g, 15.2
( Hﬁ%ﬂ) b&ndlr%o(s'-:ﬁﬁﬁ b8 alded tnfluoromethanesullfonlc anhydride (5.0 g,

? -'Benzyl oxycar bonyl am no- 3- (4- car bano
I17oha&nyph &kl:@lwnse Adted cnmn@tior‘e@ft @idmcms th@r%ﬂ’@ﬁ@@ﬁbﬁﬂ@ was

/ 2 0 0.00, 0OHO
: GBS AGRC 16 & MBI TR PRirS @ eright e Epetion was
Athé‘n gwhéﬁé’d By EUQIﬂGﬁtd?Watheﬁ‘ﬁéWbﬁl‘FacﬁeWI{PﬂEmc The EtOAc
procedur e descri bed anpl e ep
4-exjractsxyer®, Wasmdrmthwateemhﬁdéz Q(]) me\me aad qmneelpaneed/lgSO4.

(Gifatfh B SRp3 Rty p WyAE LRt on TR as 8 didHess o

(2H S)'H I, BDYIS); B/ £5%6 %é 7Jcﬁﬁ<f2$1s _
(8% (M+l). 10 STEP B. Trlfluororret anesul Toni ¢ aci d

4- car banoyl - 2, 6- di net hyl - phenyl ester Into a solution
ﬁi%fglgmrﬁéYél%bgﬁ,gL&%em‘ylb%%nz%%n ang (3.72°9, 22.5
Into a solution of trifluoro-methanesulfonic acid 4-bromo-3,5-dimethyl-

phenyl ester (6.57 g, 19.7 mmol) in DMF (65 mL) were added K.CO3 (13.1 g,
94.7 mmol), Pd(OAc). (0.44 g, 1.97 mmol) and 1,1’-
bis(diphenylphosphino)ferrocene (2.29 g, 4.14 mmol). The resultingvmixture
was bubbled in gaseous CO for 10 min and was then heated to 60°C for 7.5 h
with a CO balloon. The cooled mixture was partitioned between aqueous
NaHCO;z and EtOAc, and filtered. The aqueous phase layer was separated,
acidified with aqueous 6 N HCI, extracted with EtOAc, and then dried over
NapS0,. Filtration and concentration of the filtrate resulted in the crude product
(9b) as a brown residue, which was used in the next step without further
purification.

STEP C. 4-Formyl-3,5-dimethyl-benzoic acid

A solution of 4-bromo-3,5-dimethylbenzoic acid (0.92 g, 4 mmol) in THF
(10 mL) was cooled down to —100C with Ny(I)-Et;O bath and added n-
butyllithium (1.6 M in hexanes, 5 mL, 8 mmol) slowly. After completion of
addition, the reaction mixture was warmed to —78°C and DMF (0.74 mL, 8
mmol) was added dropwise. The resulting mixture was stirred at — 78°C for 1.5
h and allowed to warm to —20°C, followed by the addition of 2N aqueous HCI
(30 mL). The organic phase was separated and the aqueous phase was
extracted with EtOAc, the combined organic phases were dried over MgSOs,.
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and N-phenyl trifluoromethanesul foniunimde (9.4 g, 25
mol) in DCM (80 nL) 15 was added TEA (3.48 nL, 25

wWOonRwk)9sas2 r oom t enperat ure, then the resulti ngPOT/KE200€008240

10

15

20

25

30

was stirred at roomtenperature overnight. After the
reactl on was quenched by addition of water, the

@fg v@é&@hﬁ&/@mm@a@smm@a@smwmslpmmmy flash
vvater then dried over SO4 The sol vent

el ¢hrmdatographyesiurng: BiAG-heyrngs1i Bse o)l dhiormyi-3,5-

B PR BBl oni ¢ acia o D o vied

4-carhy I
£ 2SR R TA I O, s 05ty SR 9plber (o)

6.28 (2H, br s) 7.57 (2H, s) WMS(ES+) (relative

Fﬁﬁﬁ&%é? Ez# &wje%zaﬁﬁd}é@ 2006/ 098982

4- For npg a%oﬁn@h@mhﬁdrmlyesﬁamn@hyWWzmcsmmt(|Oo‘r6 gf 0.85 mmol) -
trifluoro-methanesul fonic aC|d 4- carba
i RS Takgie Saiast PYBOFC) o8 gRmONbieBE(0s26 0, 1.92

7 . | k1 ,
LR G R IO G
(reeslting onixilPe mas, stirfezhat nooat tephérature f¢r11 &, and quenched by
B it 5 AL T ol A
by } §| qlﬂedugcmi SRRIra{ed RaHDTS, bﬁﬁ@tah@fthé\ﬁl@lnael@v@hMQSO4

on of ter, then extracted with Et OAc. The
thmsolegnmas semeved imyielstithel eradesreduct {8d) Mhieh wag used in

B b RS R 1 e oy col umn

A Tormyl o3 5o nethyl- benzar de. (1 0oy as 2 yell o s
STER B arRenaonicarbandpmynog-earampyis.o-methyl
&ﬁhé;bv'?ﬁ@lﬁg%%?’néﬂwﬂes@ s), 7.52 (2H s), 10.64 (1

( |Z) ZhEﬁm a)dgg:myfmfb‘cbmwmlmq#cart(omwaa bhosghinagigciaertimethyl
Casiablnab il irupeh BoColTe o wie ek BRLd &1 il g g pmon.

EAfte?Qt]lrﬁﬁ@m 0 fin @Ebl‘&%n Retid hedvehrier £ e 3'Ehd|methyl-

optica tation of representatlve sanp l e of the
chemzamidedh DEMI(Bunk) ‘(\’Ba)addﬁﬂ lsepwigeast h%fe@éﬁw rgixjure was

vvamrérga ar Poo?r‘nj tean%pé@turg for 5.]52h (aﬁd the ’SOI\)XR%S removed by rotary
evaporation. The residue was dissolved in EtOAc and washed with 1N
aqueous HCI, brine and then dried over MgSOa. The solvent was removed and
the residue purified by flash column chromatography (eluent: EtOAc-
hexanes~1:1) to yield (2)-2-tert-butoxycarbonylamino-3-(4-carbamoyl-2,6-
dimethyl-phenyl)acrylic acid methyl ester (9e) as a white solid.
MS(ES") (relative intensity): 383.4 (10%)(M-+1).

Example 10
(Z)-Z-Benzyloxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-

phenylacrylic acid methyl ester
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The optical rotation of a representative sanple of the
conpound of 25 fornula (la), prepared as in Exanple

w@2006028y8zonmer ci al | y purchased (S)-N  BOC- TyrPQVES486008240

10

15

20

measured as [a] D= -10.8 (c 1.7, MeOH). Wiile the
foregoing specification teaches the principlesyof the

pres nt i nvention, w thQOexanpl es provided forjfthe

pur pgse of illustration it |l be 30 undgrgtosg CF4
tE@ Iractice” of the ifelent] Enconpasses afl of égO
usual at i-ers—aempt at ilQns 6ﬂf‘o7"r?€d‘|’f‘|"cati 9 N\
cone W W3 f)ple scope of the| foFl'ow ng clains andj - 0
their equivalents. 77 WD 2006/ 098982 PCT/ US2006/ 008240

W Claim 1. A process for % preparation of a

conpound of formula (I111) ,XR OR3 Nr RS R4180 J
RKjNP R12,-*" R13 (R41P)o-2 (IIl) 5 erein Pis
C6_ioaryl or a eteroaryl sel ected fromjhe group
consisting of X ' | \NHCbz

t pi enyl, pyrrxoy%)“j 0
pyrazolyl, pyfddiny
i pdoly—+sotrreh

benzt hi azol yl, benzgxazol yl, quinolizinyl, quinolinyl O
10 i soqui nol i nyl and qui nazolinyl; each R41P is

i ndependently selected from G _6al kyl, Cl.6al koxy or
fluoro; R and RK dPe each independently sel edtlsd
from hydrogen or Cl.4alkyl; alternatively, R and RK
are taken together with the nitrogen atomto which

OMe

t BTEP Al 8- gt@,sfdihmthyf-béﬁzamideven menber ed
het erocgc_:l yl; 15 X is selected froma gr gup consni stin
of 0; Ysing ikeqrocadure desuibed ) Rxampih &y eigp D, 4-hydroxy-3,5-

dimethyl-benzamide (10a) was prepared as a yellowish so!id.

'H NMR (3800 MHz, CDCls): § 2.82 (6H, s), 5.51 (1H, br s), 5.90 (1H, br
s), 7.48 (2H, s);

MS(ES™) (relative intensity): 166.2 (8%)(M+1).

STEP B. Trifluoromethanesulfonic acid 4-carbamoyl-2,6-dimethyl-phenyl
| ester

Into a solution of 4-hydroxy-3,5-dimethyl-benzamide (3.72 g, 22.5 mmol)
and N-phenyltrifluoromethanesulfoniunimide (9.4 g, 25 mmol) in DCM (80 mL)
was added TEA (3.48 mL, 25 mmol) at room temperature, then the resulting
mixture was stirred at room temperature overnight. After the reaction was
quenched by addition of water, the separated organic phase was washed with
1N NaOH, water and then dried over MgSQOa. The sdlvent was removed and
the residue puﬁfied by flash column chromatography (eluent: EtOAc-
hexanes~1 :15 to yield trifluoromethanesulfonic acid 4-carbamoyl-2,6-dimethyl-
phenyl ester (10b) as a white solid.

"H NMR (300 MHz, CDCls): § 2.42 (6H, s), 6.28 (2H, br s), 7.57 (2H, s)

MS(ES™) (relative intensity): 298.1 (63%)(M+1).
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mis an integer fromO to 2, and R14, R15, and R16 are
i ndependently selected fromthe group 20 consisting

wotooaperssyen, Cl. 4al kyl, and aryl; provi ded the€T/082006/008240

10

15

20

25

30

one of R15 or R16 can be Cl.4alkyl, or aryl; and the
total core ring size of the ring containing X wll not
be greater than an eight nenbered ring; 25 Rl is

| ect ed f
SR G abFarmyh s e daRenAmiBRe " phensl | 7o V0
ggog 29%9%%%@%(1 %Wr@%@ne&é%{%abblb &&bﬁ%%yl@%
MmeQnykpNeByi aster(le4? gd5mmmel)t Re( @A@W%Qﬁ?sgs@ |1 Rgngol), DPPP

QQSQQQSQ%T& eﬂén S‘F%L\ gﬁ @;-N?Eéer%%% .WLS’MH B8 Al AAs

BlsHIEd CENlg) FGCTEih ahen tictbyBilane (e mln,d10 mmol) was added.
selected from the group consisting of hydrogen

Clhet e sijtingamiktarieywas s@:ged at ghEC LHdena Q,ng@ﬁlhajeﬁﬂ dor 6.5 hr.

' @@5!1803@%5&' g@rﬁh%ﬁér,% ﬂ'éer iﬁ%%‘ugrﬁ Q\fé% rﬁlfe%ﬂ 3y Whidifion of

hghrl OREM cXifabiad Wil Efw\c ahalm&t\c deloetonerd waghedwith water,
am no acid 10 resi due suc

am-m@q( dmanbp\/@'( MQSQAQ Agm[ fittiation @(nﬂ evqw{@pgn fhe residue

S@%%Pﬁtﬁ%é bl gBthA PR GHR e i O noxneg: 1:1) to vield
gfnddg]nguﬁb@-xdﬂhewmebmlde (10t) dslak@tipwiatbeotid. ,

ocar
o o e aoS WS R 5 2 G5B 2 VR THICBPSP B b, b
h@?ﬁﬂ?ﬁ@ 0%43/(11‘1% 4) al koxy, and heteroaryl}; R40

fromthe’ g oup consisting of hydrogen,
Cl- 6al kyl, Cl1- 6al kyl carbonyl, C1-6al koxycar bonyl,

R RS T -

phenyl)acryllc acid methyl ester
The title compound was prepared as described in Example 9, Step E.

Example 11 Optical Rotation Measurements

The optical rotation of a representative sample of the compound of
formula (la), prepared as in Example 1, was measured as [o] D =-12 (¢ 1.5,
MeOH). t

The optical rotation of a representative sample of the compound of
formula (1a), prepared as in Example 8, from commercially purchased (S)-N-
BOC-Tyr-OMe was measured as [o] D =-10.8 (¢ 1.7, MeOH).

While the foregoing specification teaches the principies of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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20 and heteroaryl; wherein when Rl is benzi m dazol e,
sai d benzim dazole is optionally substituted with one

WO 200bnessubst i t uent s i ndependently sel ected frpoT/US1086/008240

10

15

20

25

group consisting of hal ogen, Cl_4al kyl, hydroxy,

hydr oxycar bonyl 25 and aryl, wth the proviso that
\/\Mﬂ!& benzi m dazole, r, s and p are 0, nis 0 or
1, Lis 0 and R3, R4, R9, R12 and R13 are all
hydrogen, i psi s is not (4-CH)Phenyl or

(4: O+ 2 Brodebejdttthepreparadomor 2006HB9888F formula (1)
PCT/ US2006/ 008240 R2 is a dival ent radical - CH2- CH2-
optionally substituted with a sub @LX R’ sel ect ed
fromthe group consisting of hal o§en and phenyl net hyl ,
or is selected fromthe group ofy |§i vajlent .radicals of
the fornula H I~and|d) N rein said
radi cal s - CH2CH2- bl Aan al |y

i ndependently sel e )Nd f i op e grfoup Qonsi st | ng of
hal ogen, hydr oxgK-Cl- 6al nitro, am no,
cyano, trifluoronethyl add ar i3~ Rﬂ<he radi cal b-3
IS unsubstituted; 10 R$F{é do.R4 are each mdeggpdently
sel ected from the group consisting of hydrogen,

Cl- 6al kyHereimr yl , and heteroaryl; provided that only
one of R3_or R4 can be Cl 6al kyl, aryl, or

heteroRS and R6 are each independently selected

fromthe pup consistin 15 hydrogen, Cl1-6al kyl,

aryl, andrelsCoatayion Botatoant seibciod yoriiee SrouBstensisting of
be, C1- 6 K

e et 0L o s A ety el

rpgﬁﬁﬁdﬁet?ngk{ |eiﬂa@§| fs@nddslpr; irgiatingl, bensofstylgerfothienyl,

rogen , Cl. 6al kyl car bonyl ,
Cpe@gmlgﬁy@m @@ﬁy%mmlyl benzoxazolyl quinolizinyl, quinolinyl,

isoquinolinyl and quinazolinyl,
each R*'? is independently selected from Cy.salkyl, Ci.¢alkoxy or fluoro;
R’ and RX are each independently selected from hydrogen or Ci.salkyl;
alternatively, R’ and R are taken together with the nitrogen atom to which they

are bound to form a five to seven membered heterocyclyl;

X is selected from a group consisting of O; S; N(R'); and -(CR'°R'®)p-,
wherein:

m is an integer from 0 to 2, and

R R', and R'® are independently selected from the group
consisting of hydrogen, Cy.salkyl, and aryl; provided that only one
of R'® or R'® can be Cy.salkyl, or aryl;

and the total core ring size of the ring containing X will not be greater
than an eight membered ring; -

R' is selected from the group consisting of benzimidazole, benzoxazole,

benzothiazole, indole, phenyl,
' 78



Cl1_6al kyl ca, rbonyl am no, di d . 6al kyl car bonyl am no,
aryl (Cl. 6)al kyl, heteroaryl (Cl.6)al kyl, aryl, and

whedoenesasy| , wherein when R12 and R13 are P sSpCBUSEA6/008240

10

15

20

25

from Cl-6al kyl, R12 and R13 nay be optionally fused to
25 or a pharmaceutically acceptabl e enantioner,

di astegpeoner or salts thereof; conprising 80 WO

2006/ 058982 PCT/ US2006/ 008240 XP (R41P)0-2 J O

(REIP)N:2 RIN, aps PN RK (X) P YNXI I )oear eactisng 23
c ungd)of fornf%%(&g\ wher TrigP\ R ectedre:v{lv@hy/R
OH, J=g82H, - C(\O -G~ - (O OCK- 4al kyl and :t_.'
wher é¥n Brp is sel ecPedEf rom Br, 8 1, tpqyield th‘xlél
correspondi ng conpound of formula (XI1); HN,,g O R
(R41P)®12 OCl-4alkyl a2Ri N, P R YP3(XVIII) (X1) &*

(R41 P?N?é?eir‘l‘] RAN P HNP 1 9 RK ( XIX) OCl-4al kyl 5
O reacti'ng the conpound of formula (XIl) with a

sui t abl y A8distselasted froampreugrdupicoheisting af (| CHN, N-N and C-C; -

b esence B aadrpa #odaihg oup GHSmHB0 S L eCornd O-N:

organi ¢ qg22i;80f g¥fudiASAitached to a ring nitrogen and is selected from
the group consisting of hydrogen, Cy.salkyl and aryl,

Fiz"3 is one to two substituents independently selected from the group
consisting of hydrogen, halogen, amino, aryl, arylamino,
heteroarylamino, hydroxy, aryloxy, heteroaryloxy, an amino acid
residue such as —C(O)-NH-CH(-R*)-C(O)-NH, and Ci.calkyl
{wherein said alkyl is optionally substituted with a substituent
selected from the group consisting of hydroxy, hydroxycarbonyl,
Ci.q4alkoxycarbonyl, aminocarbonyl, amino, aryl,
(C+.4)alkylaminocarbonyl, di(C4.4)alkylaminocarbonyl,

“heteroarylamino, heteroaryloxy, aryl(C1.4)alkoxy, and
heteroaryl}; |

R* is selected from the group consisting of hydrogen, Ci.galkyl, C4.
salkylcarbonyl, Cq.galkoxycarbonyl, Ci.salkylcarbonylamino, diCs.
salkylcarbonylamino, aryl(Ci.s)alkyl, heteroaryl(Ci.6)alkyl, aryl,
and heteroaryl;

wherein when R’ is benzimidazole, said benzimidazole is optionally
substituted with one to two substituents independently selected from:
the group consisting of halogen, Ci.salkyl, hydroxy, hydroxycarbonyl
and a}ryl, with the proviso that when R' is benzimidazole, r, s and p
are 0,nis 0 or 1, Lis O and R, R*, R®, R'? and R'® are all hydrogen,

is not (4-OH)Phenyl or (4-OH-2,6-diMe)Phenyl;
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in an organic solvent; at a tenperature greater than
about roomtenperature; to 10 yield the correspondi ng

W(amwp/@ﬁmdz of formula (XIX); O (R4l P)0-2 O (R MT/P$EOQ008240

10

15

20

25

RNI PHN-Pgl RNi P HNCP RK\--t RS
(ﬁ? l@ahkéﬂ/?@fr% ééfCEVLCF%@NL @p(léf?féllﬁsubﬁﬂgiémﬂwﬂ"hﬁ substituent

conpound o ormul a n or a source of
hy drsejectedi ﬁotrh@hqargreemc@r@ist@gcat z!ﬂaimen iandapbenylewethyl, or is

at a te r.at ur.e reat r

P/ 15080/ 3 8r i %%%ﬁ?tv*ggbﬁ%9§6éﬁ%§%§ﬁnv'é‘ L
yield the correspondi ng conpound of formul a
(R41 P)0-2 0 R4ﬂ1,_LLP)02R k-~gi RJ
HN-" Pgi R ‘(I) 0

t he conpo

an 5 orga e 0 € COr I espoye
orruta (1); FQZXF%i}mJCf1 MTR41P)"6

RNp\ HPg O4 RR6 IK_ RI1 ROHRK/ NP (

compound of
>R12' R13 (11%) O (R41 P)0-2>2eacting the conmpourkid of
For mul qufdobe GaiEbilal"eORRCHESPORCAAY b5 PR REnAly subsiuted

f or mul

,
-
-

R5

with one to three substituents independently selected from the group
consisting of halogen, hydroxy, Ci.ealkyl, Ciealkoxy, nitro, amino,
cyano, trifluoromethyl and aryl;
and the radical b-3 is unsubstituted;
R® and R? are each independently selected from the group consisting of
hydrogen, Ci.¢alkyl, aryl, and heteroaryl; provided that only one of R® or R*
can be Ci.ealkyl, aryl, or heteroaryl;

R® and R® are each independently selected from the group consisting of
hydrogen, Ci.salkyl, aryl, and heteroaryl; provided that only one of R® or R®
“can be Cq.galkyl, aryl, or heteroaryl;

n and r are integers from 0 10 2;

R and R™ are each independently selected from the group consisting of
hydrogen, Cisalkyl, formyl, Cj.ealkylcarbonyl, Cs.ealkoxycarbonyl,
Ci.salkylcarbonylamino, diC.alkylcarbonylamino, aryl(C1.¢)alkyl,
heteroaryl(Ci.)alkyl, aryl, and heteroaryl, wherein when R and R'® are

selected from Cygalkyl, R'? and R'® may be optionally fused to '

or a pharmaceutically acceptable enantiomer, diastereomer or salts
thereof; comprising
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10 2. A process for the preparation of a conpound of
formula (111) R, XRLORINr R RARE JRKN\P

WRIDsAHY8982 R13 (RA1P)0-2 (I11) wherein p is GBEI08209d/008240

10

or a heteroaryl selected fromthe group consisting. of

furyl, thienyl, pyrrolyl, oxazolyl, azonI

i m dazol yl , pyrazol 41P ri'di nyl, rimdi P
pyrazi nyl XP ,(ﬁl sop%dol yl, ghdol i 2 Q:?of f2yl ,
benzot hi enyl WO .20.061_09&982 PC] N 008240
benzi m dazol enzt hi azolyl, benz¢xaz

qui nol i zi nyl, quigBlinyl, isoquinoRinyl ~antr
qui nazol i nyl ( leach R41P is i ndependent I %” el ected from
Cl_6al kyl , C1-6al koxy or fl uoro; rq K are each

d
| ndepeqsRihg 4 4 SRSl gl R ﬁizﬂﬁ?zﬂﬁzﬁ?éﬂe@@d fro OH,
nCH; e@@aHatQ)(@ )t@l i GO GEY. 4a|ayleambwharam Y ds se@Cted/ﬁsom Br,
d het I f
oFbiE EoHETL e P eorsrome Sqmeaytd aheTmu Bkl o) m -

wherein: 10 mis an integer fromO to 1and R14, R15,
and R16 are independently seIectedFW¢6nPthe group

consi sting hydr ogen, Cl-4al kyl, gnd aryl; provided
that only o of Fﬂ.—gﬂla)r R16 can b (Ey.halkxdr

aryl ; dt af cord@ rlng Si z e ring

cont ai ni hg”X ff not be greater 15 tRan an ei ght
menber ed tkng RY/is selected fromthe-group -
consi sting of bBengifi dazol e, benzoxapoysy)
benzothlazolem||ndole phenyl , R22

(R*"™)o2

1

reacting the compound of formula (XIl) with a suitably substituted
compound of formula (XVIII), wherein Pg' is a nitrogen protecting group; in the
presence of palladium catalyst; in the presence of an organic or inorganic base;
in an organic solvent; at a temperature greater than about room temperature; to

yield the corresponding compound of formula (XIX);

o)
| O (R*"")o2 N (R*")o.2
R ~ 1
K
RX R
OC1 _4a|kyl OC1_4a|kyI
(XIX) S (XX) o

reacting the compound of formula (XIX) with hydrogen or a source of
hydrogen; in the presence of a catalyst; in a solvent; at a temperature greater
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NN\ R3 RR3 2323} RABDENONNand R22 a-1

a-2 a-3 a-4 20 wherein A-Bis selected fromthe group
wa@oemsiosgosng of NNC, CGN, NN and CC D E i s Bel/es10e6008240

fromthe group consisting of OGOC, SC, and ON, R22 is

a substituent attached to a ring nitrogen and is

sthbeacbedit foamtemiperajurmy po gietd thet ¢argesponayngy ogrepound of formula

C@éal kyl and aryl; 25 R23 is one to two substituents

[ pendently selected fromthe group consisting of

hydrogen, hal ogen, am no, aryl, arylamno, @ qup)
0-2

hey er oaff yl anffo, Jokydr oxy, aryl oxy, ~het eroar y|oxy,

ali Q& esi d@pguch as -C(O)-NI—I-CIEi(J 4 _NHEI/P91
and,%ll_ @ erei n sard—atkyt—s opt\iﬁg

subsHKt utheeP i £ a substituent 83 WD 20064098982

PCT/ US2006/ 008240\ —s@Cegdlsd from t he group consisting
of hydr &%) hydrogycarbonyl, Cl1_4al koxycar bdhyl , .
am nocar bonyl, af@no, aryl, (Cl_4)alkylam nocarbonyl O

di (Cl. 4) al.kyl .am b h | an L
net or oRRRTBRYS Gooppead 2} Il (RKRRH s dlBions tase: n an

5 Rdyanc seilest fflyiblidometderredbeHBing UMM ESUNtDofbriMRr @gen,
Cl 6al kyl, Cl 6al kyl carbonyl , "Cl1- 6al koxycar bonyl ,

4

Cl. 6al kyl car bonyl ami no, di Cl1. 6al kyl car bonyl anmi ng,,.X R
aryl (C1,6)al kyl, heteroaryl (Cl.6)al kyl, aryl, an

het ero ; Rifarei n when RL is benzi ni dazol e,@%i\d 5
bahZi nj € is opfkonal Iy substitutedowith Bne'fsNt\F R
t wo @ependent ly selegted firom t heR R®
gr OURKCOo of hat‘ug‘em—CIMaleyJN My y 0
hydr oxycar bo |jryl, with thgptrovi§ at en

Rl is belnzi m daz

e, r, s and p 15 are 0, Q/ehkg{ﬂs (1))
LO and R3, R4, P

, R12 and R13 are all t‘@qﬂ?"qg;'ﬁ

reacting the compound of formula (l) to. yield the corresponding

compound of formula (l11).

10 2. A process for the preparation of a compound of formula (1)

wherein

is Ce-10aryl or a heteroaryl selected from the group consisting of

furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, pyridinyl,
15  pyrimidinyl, pyrazinyl, indolyl, isoindolyl, indolinyl, benzofuryl, benzothienyl,
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Is not (4-0OH) Phenyl or (4-0O42,6-di Me)Phenyl; R2 is a
di val ent radical -CH2-CH2- optionally substituted with

w@2@alost98t uent sel ected fromthe group consi SPCTYSN6/008240

10

15

20

25

hal ogen and phenyl nethyl, or is 20 selected fromthe

group of divalent radicals of the fornuta H sr ° and

FbeﬂlElmlcb}ﬁ)lW), Benzihieraik beazoxazatil cquisolizBmd Crdinelimy,1
are ptl onallglmsubstltuted with one to three

'§B§¥:"P9Ué\ﬂta§ iGiaealig¥he 1y sel ected from the group

consi sghdpRO® i§ Md&%ﬂdehﬂﬁé@%medqlmﬁ@#ﬁdlkyl @, Mds@w fluoro;
nitro, ?m no, cyano, trifluoroneth | ; "and
the raBl ead A @eieadhrisdependantydelecad bwpcge%§1 salkyl;

ARV, e B P TRl Bl SRR HGR] B Yo which they

Crebigdund to fafntla fi\aentb Swleer Mambered hetsrdegtifipat only
one of R3 or R4 can be Cl-6al kyl, aryl, or

heteroaryl 5 R5 and R6 are each independently

Iect f 0 00 RI5R16) .

1 6al %dﬁ |é&88tf|}’&?n géﬁ ﬁ@? g?@é\i?ﬁﬁd 8\g(r)b% (Ij\gﬁ hat on y R )
one ofwﬁ’ére{bm R6 can be Cl- 6a| kyl, aryl, or
heteroaryl; n and r réi ggeri fromo to 2; 10 R12
and R13 4PdS BRFHEDRd ‘EJ’@ el ected fromthe group
consi sti ng4ofgishysy poRrs, frldehdehf dlected from the grou
C1- 6al kyIngar bonylﬂﬁc& 6a|%x cae'r@k?on By group
C1- 6al kyl cactnsistingrohloydragen. Gahadwlcan@@mw pravided that only one

aryl (C1-6)' aI ter 6 aryl, and

het er oaryl , er(glij'ri@ ?P%e‘?‘fzsiiﬁ%l %g%'kygre (5; 15

sel ect ed drigomeGtahabley ting Bizé @intle Rhy dontaibihgXtvibmat by greater
fused to or a pharmaceutically acceptabl e enantioner,

di ast er eonethagrarsgioht mesaberes:iNGnpri sing J 0 (R41P) 02
J O (R41P)0-2 RANI P, HN-'Pgl R\N p H\--Pgl

R' is selected from the group consisting of benzimidazole, benzoxazole,
benzothiazole, indole, phenyl,

R22
N N N 23 - R23
f ™ :f 2 ;f Xx—R f; Z
\ V~pg 23 \ Y,
\En S N
; ) and R22
a-1 a-2 a-3 a-4
wherein

A-B is selected from the group consisting of N-C, C-N, N-N and C-C;

D-E is selected from the group consisting of O-C, S-C, and O-N;

R? is a substituent attached to a ring nitrogen and is selected from
the group consisting of hydrogen, C.4alkyl and aryl;

R? s one to two substituents independently selected from the group
lconsisting of hydrogen, halogen, amino, aryl, arylamino,
heteroarylamino, hydroxy, aryloxy, heteroaryloxy, an amino acid
residue such as —C(O)-NH-CH(-R*)-C(O)-NHz and Ci.galkyl
{wherein said alkyl is optionally substituted with a substituent
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ON RK R K OC7-4al kyl OC1.4alkyl (XIX) 0 (XX) 0 20
reacting a conpound of formula (XIX), wherein Pgl is a

WORM6098982 protecting group, with hydrogen or BCHUS2006€008240

10

15

20

25

of hydrogen; in the presence of a catalyst; in a
sol vent; at asdlectpdrfedmiiee greaat eondisiany afolwdroxyadmdroxycarbonyl,

tenperature; 1o i eld the correspondi npound of
formula (XX ; 4%"%9?@"’@599@'0 ( REMBOLAL ny \ N Arigo, aryl,

HN.P N HN P OCL. 4al kyl
alkathirdcaiBen ok al kylgi@ dikylafdirtdcarbonyl
85 WO 2006/ 09 8% RS 240  eacl| Hé‘ 9 v

conpound of fhetetdaxylpromo. t thederoagiexys basyd(C1 ﬁalﬁnxy, and
or gani ¢ sol ventté torygl el d the correspondi ng conmpound
of fornula(l 'RL O41P R (R)0-235 r Np

HN Pgl J R¢
1 91 9, WS et s PRSI i s,

formula (1) t@"wl@lfboﬂﬂeca:e@'k@&iﬁ@iﬁb@m@ CSe&ib\t‘i@Qf@ﬁﬂY@fﬂlno diC.

process of asaiEoShEo RRIE RN et i, ant

to the processndhetdreaml;2. 10

wherein when R’ is benzimidazole, said benzimidazole is optionally
substituted with one to two substituents independently selected from
the group consisting of halogen, Ci.salkyl, hydroxy, hydroxycarbonyl
and aryl, with the proviso that when R’ is benzimidazole, r, s and p
are 0, nis 0 or 1, Lis O and R®, R%, R%, R' and R'® are all hydrogen,

is not (4-OH)Phenyl or (4-OH-2,6-diMe)Phenyl;

R? is a divalent radical —CHx-CH,- optionally substituted with a substituent
selected from the group consisting of halogen and phenylmethyl, or is
selected from the group of divalent radicals of the formula

j f:\ o : ﬁ:\ wmd
b-1 b-2 b-3
~ wherein said radicals —CH>CHz—, b-1 and b-2 are optionally substituted

with -one to three substituents independently selected from the group
consisting of halogen, hydroxy, Cisalkyl, Cisalkoxy, nitro, amino,
cyano, trifluoromethyl and aryl;

and t‘he radical b-3 is unsubstituted;

84



86

WO 2006/098982 PCT/US2006/008240

R® and R* are each independently selected from the group consisting of
hydrogen, Cs.galkyl, aryl, and heteroaryl; provided that only one of R® or R*
can be Cy.galkyl, aryl, or heteroaryl;

5 R° and R® are each independently selected from the group consisting of
hydrogen, Cisalkyl, aryl, and heteroaryl; provided that only one of R® or R®
can be Cy.galkyl, aryl, or heteroaryi;

nand r are integers frorﬁ 0 to 2;
10
R' and R' are each independently selected from the group consisting of
hydrogen,  Ciealkyl, formyl, Ci.ealkylcarbonyl, Ci.calkoxycarbonyl,
C1-6alky|éarbonylamino, diC;.salkylcarbonylamino, aryl(Cy.s)alkyl,
heteroaryl(Ci.¢)alkyl, aryl, and heteroaryl, wherein when R' and R are

15 selected from Ci-¢alkyl, R and R' may be optionally fused to '

ora pharmaceutically acceptable enantiomer, diastereomer or salts
thereof; comprising

o9 (R0
R ‘
R |
OC;.4alkyl
(XIX) 4 - (XX) 3
20 reacting a compound of formula (XIX), wherein Pg’ is a nitrogen

protecting group, with hydrogen or a source of hydrogen; in the presence of a
catalyst; in a solvent; at a temperature greater than about room temperature; to
yield the corresponding compound of formula (XX);

(R0
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reacting the compound of formula (XX) with an aqueous base; in an

organic solvent; to yield the corresponding compound of formula (1);

2 5
HN/Pg1 R4 RG
>~ R
: \N o
OH R @
R12/N\R13 ()
02 |

reacting the compound of formula (I) to yield the corresponding

5 compound of formula (lIf).

3. A product prepared according to the process of Claim 1.

4, A product prepared according to the process of Claim 2.
10

86



