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ANALOGS THEREOF TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to processes for preparing biaryl ureas derivatives and
anal ogs t hawvembe/128e | nvention al so provi des conpoundspgiEe§ishe/@ss17
internediates in the processes of the present invention. The process is
useful for preparing conpounds that inhibit | MPDH BACKGROUND OF THE

| NVENTI ON [ 0002] The present invention provides processes for preparing
substituted biaryl ureas and anal ogs thereof. These conpounds are useful
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SUMVARY OF THE | NVENTI ON [ 0003] The present invention provides a process for
preparing a conpound of fornmula I: :loxMlikYOYRL 10 RO RR I -1 WO

2006/ 122072 PCT/ US2006/ 017817 or a salt thereof, wherein V1, y, Rl, R2, R9,
R10, and R11 are as defined bel ow and wherein said process conprises the
steps of: reacting a conpound of forrmula Il or a synthetically acceptable
anal og of derivative thereof with a conmpound of forrmula Il or a
synthetically acceptable anal og or derivative thereof, under suitable

condi tions: Vt)y RIOLQMNON \org B qdp N RGNy RLHRO ORI 11

wherein LG is as definedThererm

[0001] The present invention relates to processes for
preparing biaryl ureas derivatives and analogs thereof. The
invention also provides compounds useful as intermediates in
the processes of the present invention. The process is useful

for preparing compounds that inhibit IMPDH.

BACKGROUND OF THE INVENTION

[0002] The present invention provides processes for

preparing substituted biaryl ureas and analogs thereof. These
compounds are useful for inhibiting IMPDH enzyme activity and
consequently, may be advantageously used as therapeutic agents

for IMPDH-mediated diseases.

SUMMARY OF THE INVENTION

[0003] The present invention provides a process for

preparing a compound of formula I:

R19 o \/\()(/)y
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[ 0004] The present invention also provides conpounds useful as
internmediates in the processes of the present invention. DETAILED

DESCRI PTI ON OF THE | NVENTI ON [ 0005] According to one enbodi ment, the present
invention provides a process for preparing a conmpound of for rrul al: RO )y
0 R71 1 NXYQ008{12¥7%21 HH RO OR | or a salt thereof, PEEPSI0p6017817is 0, 1,
2, or 3; each of RlL and R2 is independently sel ected from hydr ogen; - CF3;

- (C1- Cey- §t§a@;tgfthe%otﬁr apebedial ¥yl y, - RE2-126) RS rla‘i°ghan@rR“b59@0£|§d al kenyl
or alk %/ Cl-C6) -strai ght or branched alkyl-R % )-strai ght or
br anch@et ek 1°afr a&PlkVH?ImeR?a%ﬁ‘ RWesénéFOWHéléPﬁ & e|%1a%tts e of Rl or
R2 is - (EleChlgstrabhibul b auchedsabkyle R spd (G2 Rt ral ot or
branched al keny(T:I ynyl]-R7 or -R7; 006/ 122072 PCT/ US2006/ 017817
wher ei n @pceptabhyda@@bm a:tbrd;erllrvaamyeothsaﬁi@ﬁ arksit @ mdnmwllndopfal kynyl are
optionall nd_i pendent | r.epl.aced X and are alternatively
t aken togféfﬁ'e?atggfo?%% é%%rthreathl%(??g u?géeg?%bgfév%}alo% Up to 2 hydrogen
atons i ndeatidatietrehyceof unamer sgiasbleptomiatignsepl aced by -OR6 or -R7
each R3 is independently selected from h1al ogen, CN, -OR4, or -N(RS)2; R4 is

sel ected fror,gbdwydr ogen, -(Cl-Co) Os YWY or branched al kyl, -(C2-C6)
-strai ght or ed al kenyl or H [ (&1 )-strai ght or branched
al kyl]1-R7, C%S traifght h a\h‘ke or al kynyl]-R7,
-C(O-[(C1- stral'ﬂ% or branchBd al kyr9 , O- CH) - [ (C2- C6) - st r ai ght or
br anched

IIT II
wherein LG is as defined herein.
[0004] The present invention also provides compounds useful

as intermediates in the processes of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0005] According to one embodiment, the present invention

provides a process for preparing a compound of formula I:

0

R1©\ o |\/‘W1)y
N JLHQY Lo

or a salt thereof, wherein:

=
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y is 0, 1, 2, or 3;

each of R! and R? is independently selected from hydrogen; -CFi;
- (C1-Cg) —straight or branéhed alkyl; -(Cy-Cg)-straight or
branched alkenyl or alkynyl; -(Ci-Cg)-straight or branched
alkyl-R’; -[(C,-Cg)-straight or branched alkenyl or alkynyl]-
R’ or -R’; and wherein at least one of R! or R? is
- (C1-Cg) -straight or branched alkyl-R’; -[(C2-Cg)-straight or
branched alkenyl or alkynyl]-R’ or -R’;



al kenyl or al kynyl], -C(O-[(Cl-C6)-straight or branched alkyl]-N(R8)2,
-C(O-[(C2-C6)-straight or branched al kenyl or al kynyl]-N(R8) 2,
-P(O(OR8)2, -P(O(ORB)(R8), -C(O-R7, S(O2N(R5)2, -[(C1- CG) straight or
branched al kyl ]-CN, or - [(C2-C6)-straight or branched al ken

al kynyl ] - CKO200587%/h up to 4 hydrogen atons in any of &&F GISA%R@V”” al kenyl
or al kynyl are optionally and i ndependently replaced by -C=0 or Y; Y is
sel ect ed fruheheiwgan,taOd hNdZogeR3at@EF3in SR, o GpRE, 21892R 8, NHRS,

N(R8) 2, COCRS a n dr ogen,

ECI 2C6) st réalcig @ r%%]éﬁ%ﬁi aﬁi&%%%% %E&y?gﬁrgﬁéﬁeéég@l%cheg aI kenyl
or al kynyl [I(e@laee)i byrBightr or branched al kyI] R7, -[(C2-C6)-straight or
branched a k 7 Cl- C6)-straight al kyl] -CN,

-[(C2- %6) e%ySHF Sﬂ%%/%%%%% atl |t°8F%B?£y‘ﬁ?/ N, - [1(01 CB) - st rai ght
or br ancrwé:traaiy@tblfu% rihd Caqnkdeist rpp @bt 20hybragehegt ahkenyls0a
al kynyl]-0R4, -C(O) - (C1-Cp)-straight or branched al kyl, -

C( O - [ ( CAIERIYCrREYREN oF 1BY o7 P Tl ey 6ﬁpéﬁﬁ9ﬁ%y1mr . ~ORCOg) - ﬁjz

- O ORZy rCQ Puldele Qﬁénegaggbéc@éd QR 18E o an VW 00664222
PCT/ US2006/ 017817 al'k -C6) -straight or branched al kenyl or

al kynyl ], -NS(S(D)Q (C1-C6)-straight or branched alkyl, or -S(0O2-R7; or two
ngl gmnl %Irg%ené{% tgﬁ)lfggﬁ) %&PS%&?O 7- er%))(e)?%%az{[ rocy%rfa%%??n;?g%grere \rll\”h
sai d heta&llody.clH(C:rCalg sopriighal by bomched alkemyd am‘daﬂkynal het er oat ons
hyclr ogon Bt SHECEH Sy P oAt o 5eﬁc?éd8%ﬁ%eeﬁwR7s(°L?&%>y%?r EFB=18¢ onal 1y and
i ndependesit |prancepbdaaedehyl - &0aDtynKil IRR’| s-cs@)eqt(ed-¢4)omeraight CH3,
- CHe- C(O)or(}lri)ra_nched a kyli? ECu - [ (C2-C¢) -straight or branched
alkenyl or alkynyl], -C{0O)-[(C1-Cg)-straight or branched
alkyl]-N(R®),, -C(0)-1[(C2-Cg)-straight or branched alkenyl or
alkynyl]-N(R%);, -P(0) (OR®);, -P(0)(OR®) (R®), -C(0)-R’,
-S(0),N(R%),, -[(C1~-Cg)-straight or branched alkyl]-CN, or -
[ (C;-Cg)~straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
Y is selected from halogen, CN, NO;, CF3;, OCF3, SR®, S(0)R®,
So,R®, NHR®, N(R%),, COOR® or ORY;
each R’ is independently selected from hydrogen, - (C;-Cg)-
straight or branched alkyl, -(Cy-Cg)-straight or branched
alkenyl or alkynyl, -[(Ci1-C¢)-straight or branched alkyl]-R’,
- [ (C3-Cg) ~straight or branched alkenyl or alkynyl]-R’, -[(Ci-
Ce¢) -straight alkyl]-CN, -[(C;-Cg¢)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Cs)-straight or branched
alkyl]—OR4, ~[(C;-Cg¢) ~straight or branched alkenyl or
alkynyl]-OR®, -C(0)-(Ci1-C¢)-straight or branched alkyl, -
C(0)-[(C2-Cs)-straight or branched alkenyl or alkynyll],
-C(0)-R’, -C(0)0-R’, -C(0)0-(C;-C¢)-straight or branched
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-CH2-CN, or -CH2-C CH, each R7 is a nonocyclic or bicyclic ring system

wherein in said ring system i. each ring conprises 3 to 7 ring atons
i ndependently selected fromC, N, O or S; ii. no nore than 4 ring atons are
selected fromN, Oor S; iii. any CH2 is optlonallyrglaced with C(0) iv.

any S is SfR006829% replaced with S(0) or S(0)2; v. PESBY4RId3gen at ons
in said nonocyclic ring systemor up to 6 hydrogens |n said bicyclic ring
system aitbybpt+©f@]®y (rCepCa)c@trWQ‘bft oeabhaf8hed ahdapendent|y sel ected

from hydrg %n%]y §§l>)él .:SE gtsﬁgél%f?gncheg clfr)/ed 9k e111(02 C4) strai ght or

branched™a Bs 9 h %any “of “Said al kyl or

al kenyl ap¢opptH Qnakl ywargp mﬁlepeadenﬂugn replrat e Imyle lsamegen, CN NOZ, CF3,
OCF3, SRl17, S R17, SQ2R17, NHR17, R17 %% CIEE or OR17;
zooemzaﬁr@éﬁ%m/%ﬁéf%enmagm wlt &OPFBrrF‘ﬁ%r Baen

- (C, - C6) £6thah ght o7 hcanahed alekékocy&g?c @ﬁngstwe&iétlnorsalar anched al kenyl
or alkynyl; RO is selected from hydrogen, -(C,-C6)-straight or branched

al kyl or%F’EBr%.‘XC%W:I@d}Q graiopal e?@ﬁ’lﬁanstJo % Ry d6géAcatdns in any of
sai d al k}ilete%at&}{&'ﬂ?dé,d@?ﬁ%h%l?k%e?%%k_g?ah@{n and § ndependenply replaced by

-C=0Oor Y; RIO Is selected from or a rmnocycllc ring system
wherein BrfiOsai d ring system i. the ring conprises 5 to 7 ring atons

| ndependentup, 3¢l 851 80 & Afsodh Aol $n bhy B9 URLE Afigy 4 ing atoms are

selected from
alkenyl or alkynyl are optionally and independently

replaced by -C=0 or Y;
R® is selected from -C(O)-CH;, -CH,-C(0)-OH, -CH,-C(0)-O-tBu,
-CH;-CN, or -CH;-C=CH;
each R; is a monocyclic or bicyclic ring system wherein in said
ring system:
i. each ring comprises 3 to 7 ring atomg independently
selected from C, N, O or S;
"1ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(0);
iv. any S is optionally replaced with S(0O) or S(0):;
v. up to 3 hydrogen atoms in said monocyclic ring
system or up to 6 hydrogens in said bicyclic ring system
are optionally replaced by vl
each R® is independently selected from hydrogen,
- (C1-C4) ~straight or branched alkyl, or -(C;-C4)-straight or
branched alkenyl;
wherein up to 4 hydrogen atomg in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO;, CFs3, OCFi, SRY’, S(0)R'’, SO,R'7, NHRY,
N(R'7),, COOR' or ORY



S, iii. any CH2 is optionally replaced with C(0); iv. any Sis optionally
replaced with S(0) or S(0)2; and v. up to 3 hydrogen atons in said
nonocyclic ring systemare optionally replaced by V1; nis 0, 1, 2, 3, or

4, R11 is gRIReIB%HAHRromR8 or (CH2) 1-Y; each V1 is indepengapdo7sie! ected
from hal ogen, NO2 OR12, OC(0)R13, OC(O R12, OC(0)OR13, OC(0)OR12,

) m’

0) N(RL13) 2 OP(Q) _(OR13)2, . SRL .. S(OLRL3, S(0)R12, SO2R 3, S02R12,
%(ZN% R(13) 2? SOZ(N Eﬁi?é%sﬂﬁ,s%(%ﬁ%,fréb%‘%ﬂ?e 2)%13‘ C§%ZO) OR13,
00 o, ot arncun e apumy KON
NR13C( 0) R12, Ni?isqq%ﬁaéé‘f@,ed) %&eﬁ@( )78 2 INRYAG( O OR13, NR13C(0) OR12,

NRI3C( @PN{ B1 3 P o tt NRISADINRL2BE3, HRLIGHZR] B s R RL2 LNREBSAZN( R13) 2,
NR 13S02NR12R13, N(ORI3)R13, N(OR13)R12, P(O) (ORI3)N(Ri3)2, and P(0)
(OR13) 2i aHErkiqF edohCRICYSop lidphaEyeFic or a bicyclic ring system
consisting Qh.5:tR & er i eLf, St Ay 0061122072

PCT/ US2006/ 01%8%7 r?%ggysl'?ye&r%q{)ggh %%gfn%cgféo%%r,i segsahlpéta\o&!ﬁ Het@%r oat ons

sel ect ed fromdyclpalaphgtiandrehereimal GH2amsljiadepentientdaid N, 0 or S may

be substituted wth ; anhd eac R12 optionally conprises up to 3
substituents slé‘?pelc Ceec%(%’?o—%_éﬁrvﬁérei n egch R13 iys i mependenltol y sel ected
from HRY Glse GBlecstedifgbin af, branched aky modbcf€21i €4y 184 rayghdm or
branched al kenyl ;, and wher.ein each R13 optionally conprises a substituent
that is RFWherbiRIF™Y §YibfBtyclic or a bicyclic ring system

consi sting af 5 tRebriRgbesfpRRIed SNGo WheifhNatoms independently

selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(0);
iv. any 8 is optiocnally replaced with S(0) or S(0);; and
V. up to 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by V*;
nis 0, 1, 2, 3, or 4; |
R is selected from R® or (CH;),-Y;
each V! is independently selected from halogen, NO;, CN, ORn,
oc(0)rR™, 0C(0)R™, 0C(0)OR'®, OC(0)OR™, 0OC(0)N(R™),,
oP(0) (OR*®),, SR*?, SR'?, S(0)R™, S(0)R'?, SO;R™, SO.R'?,
SO;N (RY) 2, SO0,NR'™R', s0sRY, C(O)R'?), C(0)OR', C(O)RY,
C(0)OR*®, NC(0)C(0)R¥, NC(0)C(O0)R™, NC(0)C(0)OR"?,
NC(0)C(O)N(R™),, C(O)N(R'),, C(O)N(ORY¥)R?, C(0)N(OR")R'?,
c(NOR®)R™?, C(NOR¥)R*?, N(RY),, NR™C(0)R'®, NR™C(0)R',
NRC (0)R™, NRMC(0)0R™, NR“C(0)OR', NRZC(0)N(R'?),,
NR'C (0)NRM™R?®, NR*s0,R?, NR'SO,R'?, NR'?s0,N(R'?),,
NR¥50,NRMRY, N(ORY)R', N(OR®)R', P(0) (0OR®)N(R'?),, and
P(0) (OR™)2;
wherein each R*? is a monocyclic or a bicyclic ring system

consisting of 5 to 6 members per ring, wherein said
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said ring systemoptionally conprises up to 4 heteroatons selected fromN,
0O, or S, and wherein a CH2 adjacent to said N, O or S maybe substituted
with C(O; and each R14 optionally conprises up to 2 substituents

i ndependenwdygooshmeen fromH, (Cl- C4)-straight or branehedsalokyi7gi7or ( C2- C4)
straight or branched al kenyl, 1,2-nethyl enedi oxy, 1,2- ethylenedioxy, or

(CH2)"-Z; wherging ZykSemebpe!sshfrom 9gesn, ug\l:o ND2het &FFohtdafa3, OH,
S(Cl-C4)-al kyl, SOQ(Cl-C4)-al kyl, S02(C -0421_61 kyl, NH2, NH(C1-C4)-al kyl,
N((Cl- C4)-al I8glpgtedoxem GO Cr &) satkyhevpit TICHCAAIaCRYE; tand wherei n
any carbon atomnany &% igaRid Ahdldok cheBhageth OVof; sha Wen02, N of
N(Cl-4)-al kyl; sald process conprising the step of: reacting a conpound of
formula Il or R synttilcerildal kympatseptab|w Snaubgtorudecsvaeleeteder eof with
a conpound of fr%%r ﬂul_a 1l or a synthetically acceptable anal og or
derivative thereof, dnder suitable conditions: -6 WO 2006/ 122072

PCT/ US2006/ ¥Ag8dih RAkh ®R'Y')y idMdebehndent 1 GAOL ORI R-dwidi H (R9-G,)R2 111 11

wherein: LGis - 6; erein R16 is -(C, -Co)-straight or branched al kyl;
- (C2- CG)-straisdjﬁtaggptb?%ﬁ%%&é?q(éilﬁﬂor OF| kG #yfts: SBgaégHBn%’éycl ic ring

syst em consi styragcBbdSalRe®yE¥AS per ring, wherein said ring system
optionally conprises up.fo 3 heteroatons selected fromN, 0, or S. and each

R16 optiondreyeEbmadais s’ RPHieR1dybhsompaenes ¢ nidpdndamnty that
is RY;
wherein R' is a monocyclic or a bicyclic ring system
consisting of 5 to 6 members per ring, wherein
said ring system optionally comprises up to 4
heteroatoms selected from N, O, or S, and wherein
a CH; adjacent to said N, O or S maybe substituted
with C(0); and each R optionally comprises up to
2 substituents independently chosen from H, (C;-
Cy) —straight or branched alkyl, or (C;-C4) straight
or branched alkenyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHz)n-%Z;
wherein Z is selected from halogen, CN, NO3,
CF3, OCF;, OH, S(C1-C4)-alkyl, SO(C;-C4)-alkyl,
S05 (C1-C4) ~alkyl, NH;, NH(C1-Cg4)-alkyl, N{((Ci-
Cs) ~alkyl)s, COOH, C(0)0O(C1-C4)-alkyl or O(Ci-
Cy)-alkyl; and
wherein any carbon atom in any R'® is optionally replaced
by 0, S, SO, S0, NH, or N(C1-C4)-alkyl;
said process comprising the step of:
reacting a compound of formula II or a synthetically
acceptable analog or derivative thereof with a compound of
formula IIT or a synthetically acceptable analog or

derivative thereof, under suitable conditions:



selected from (C -C4)-straight or branched al kyl, (C2-C4) straight or
branched al kenyl, or (CH2)n-Z; V1, y, n, Z Rl, R2, R9, Rlo Rl1 and R15 are
as defined above; and provided that R16 is not a hal o-substituted (C2-C3)
-strai ght W@28d/12270006] | n anot her enbodi nent, the pras@amis206wersi? on

provi des a process for preparing a conpound of formula I: R1IO O )y R1 1 /
NI~1 NI / NHHRO ORI or asalt t(()greof wherein: y is 0, 1, 2, or 3;
each of Rl armi? i s i ndependent Icy from hydr ogen; - CF3;
-(C,-%)-strai%@sr branched aI mf @tranght or branched al kenyl
or al kynyl; -gi€ NEBL T al ght b@ biNa T R7; -[ (C2-C6) -strai ght or
branched al kenyl or al kynyl] R7 of - R7; Bh dowhéizel n at | east one of Rl or
R2 is -7 WD 2006/ 122072 PCT/ US2006/ 017817 -(Cl-Co6)-strai ght or branched

al kyl -R7; -[(C2- straight or branched al kenyl or al kynyl]-R7 or -R7;
wherein up to 4 %’t)frogen atons in any of 15aid al kyl, al kenyl or alkynyl are
opt i onal Ivme&ragqni ndependently replaced by R3; or RL and R2 are alternatively
taken together to,forma tetfahydrofuran ring, wherein up_to 2 hydrogen
atoms i niShild OBt raMPErsiarAn ¥ nylG@rsbptiGhHanty e pracshely - OR6 or - R7:
each R3 is } endentty) S&l& C%%Q brom-0atRge M 1Ky T g§4,a1§k§my1'\|( R5)2, R4 is
sel ected fromhydrogen, -(C1- strai ght or branched

- (C2-Co) - st@ﬂalﬁhﬁortﬂcmlaﬁcﬁéagaﬁkéh‘?m eonslsoimgl of 5[ (:@1606§emb@¥%u ght or

branched al K | kynyl - R?,
_E?B)C_[e(ci %%,)L]Etﬁr?gd m{%q(eg%l@ga_ls.&r?hg&tsygenp %'E%%Ql% &B¥%brPLe@l kynyl]-

up to 3 heteroatoms selected from N, O, or S, and each R*®
optionally comprises up to 5 substituents independently
selected from (Ci;-Cs)-straight or branched alkyl, (Cz-Ca)
straight or branched alkenyl, or (CH3),-2

Vv, v, n, z, R, R*, R?, rRY, RY, and R*® are as defined

above; and

provided that R*® is not a halo-substituted (C2-C3) -~straight
alkyl.

[0006] In another embodiment, the present invention

provides a process for preparing a compound of formula I:
R10 \ 1)¥
0L 8 O
1 s O._R'
i y T

or a salt thereof, wherein:

Iz
ZT

vy is 0, 1, 2, or 3;

each of R* and R? is independently selected from hydrogen; -CFi;
- (C1~Cg) -straight or branched alkyl; —(Cz—Cg)—straight or
branched alkenyl or alkynyl; -(C;-Cg)-straight or branched
alkyl-R’7; -[(C,-Cg)-straight or branched alkenyl or alkynyll-

R’ or —R7; and wherein at least one of R! or R? is
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or branched al kyl], -C(0)-[(C2-C6)-straight or branched al kenyl or

al kynyl], -C(0)-[(Cl-C6)-straight or branched alkyl]-N(R8)2,
-C(0)-[(C2-C6)-straight or branched al kenyl or al kynyl]-N(R8)2, -P(0)
(OR8) 2, -RyBRo@Roy2 (R8), -C(0)-R7, -S(0)2N(R5)2, -[(@tx@Breospraight or
branched al kyl ]-CN, or - [(C2-C6)-straight or branched al kenyl or

al kynyl | - G, _#hersim iyt rdphyeénaen AR’ n- any, o sgtga k¥lor al kenyl
or al kynyl are optionally and independently _ repl aceé or Y; Yis

sel ect ed Hreawhrsl aglanY ENpT NepkyroRd -ROGR3,-RSR , S(O R, sost NHRS, N(RS) 2,
COORS (R%t ct gpl C1- C6) -
strai gg[ or ran?ﬁ ]‘gg’aﬂli% ?19%?%%@%6%&{1%:{;&,[ orof%%a@r%?ﬁggggal’ ken§/l or :

al kynyl , [(Chl@@)lyit pai ghkymyl rraEncred cabR ] aR?, ind¢g<ERi<tB)1yst r ai ght or
branched al ken SI E){/ %J] R7, -[(Cl- C6)-strai ght al kyl] -CN,

-1 (C2-CB) - strai PrF‘ § ¢h&F alkenyl or al kynyl]-CN, -[(CLl-C8)-straight
or brarthadi ril &yé] aORérnat (*2Colkehr abgath@f bs afshedh al kenyl or al kynyl |
-OR4, -C(0)-(C - CG) strai ght or branched al ky -8 WD 2006/ 122072

PCT/ US2006/G BT 87 O F BEOY- FHED- (B iMaiughtCor BY%H%%% A pRhyin (ﬁaléll kynyl ]

0)- R7, . 3 e hedhrealkyL
g((og ol (te"t@%%y@;:?r%alraﬁg 9%)185; l(aﬁen?%%at;j %glraqllg |15 B'ia@é@n&y eﬁbR abkyLr;

nyl kynyl
- 5(0) 28pch-Bp)Lss tingieprendentby aprkrared Iyom élﬁlogspc)) ONR7-OR} ©Ro R5
noi eti es, ,bound to the same nitrogen atom are taken together with
sai d ni trogen atomto forma 3 to 7-menbered heterocyclic ring, wherein
said Réter oawl@ldt(edr ifmgmopydopgdn y caht-8s nsstiraigld addibtreonrhed het er oat ons

et B S el e SO Sy
i ndependenit(lcy - Cgﬁ-[ﬁt&@ﬁ.@hltyor%fhﬁdihé(d alkyl]-R7, -[(Cy-Cs)-straight
or branched alkenyl or alkynyl]-R’, -C(0)-[(C1-Cs)-straight
or branched alkyl],’—C(O)—[(Cz—ca)—straight or branched
alkenyl or alkynyl], -C(0)-[(C;-Cs)-straight or branched
alkyl]-N(R®),, -C(0)-[(Cy-Cg)-straight or branched alkenyl or
alkynyl]-N(R®);, -P(0)(OR®);, -P(O) (OR®) (R®), -C(O)-R’,
-S(0)2N(R%) 5, -[(C1-Cg)-straight or brénched alkyl]-CN, or -
[ (C3-Cg) -straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
Y is selected from halogen, CN, NO;, CF;, OCFj, Sr®, s(0)Rr®
So;R®, NHR®, N(R®),, COOR® or OR?;
each R® is independently selected from hydrogen, -(C;-Cg)-
straight or branched alkyl, -(C;-C¢)-straight or branched
alkenyl or alkynyl, -[(Ci1-Cg)-straight or branched alkyll-R’,
- [ (Cy-Cg) -straight or branched alkenyl or alkynyl]-R’, -[(Ci-
Cs) -straight alkyl]-CN, -[(C;-Cg)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Cg)-straight or branched
alkyll-OR?, -[(C3-Cg) -straight or branched alkenyl or
alkynyl]—OR4,b-c(O)—(Cl—Cg)—straight or branched alkyl, -
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R6 is selected from-C(O-CH3, -CH2-C(O-0OH, -CH2-C(O-0O1tBu, -CH2-CN, or
-CH2-CCH, each R7 is a nonocyclic or bicyclic ring systemwherein in said

ring system i. each ring conprises 3 to 7 ring atons independently
sel ect ed fworeo€s/ 1284720 or S; ii. no nore than 4 ring at aigr/énecwetseet ed from
N, O or S iii.anyCHZis optionally replaced wwth C(0); iv. any Sis

optional | e C o] atons in said

mF;nocycI |éé(opl ﬁé@ eLd )t—estr'#(%?gm; ?£ %1(%%% odg\éélr%{'élp1 Hsg?dg%gggygfrc ring system

ﬁrg opt i oma(lol)yR?eer(ati@dD—W V—C(Ga@h(a%ﬁcg)s—sitt;cbam@lt yrasehedt ed fLom
rogen, t anche strai ght or

b?/anc%ed %W&nyr%{h‘z L?(lﬁzg:}{i ) T8ty Jrﬁ}btroo&e%’rg%llgﬁsai ﬁlgﬁg}y&g’%ai d algkyl or

al kenyl aneyeplijonakly) and,-ogepandanhly oreplagededyalibal ogan, CN, NO2, CF3,

OCF3, SRL7 Sérl_%ﬁﬂ soleg NHRL7 N(RL7)2, COORL7 or ORL7; -9 WD
2006/ 1220F2AOPETR USSB0 61 R8I0 SiHidsei WRRR7PPUNd eFRcERY $3% hydr ogen,

- (C1- Cs) rﬁttrggaht aQmeréﬁéh@gk@A é:]veth@gwg@l sii@ gt rMen HRRCREd al kenyl

or al kynyl i's selected from hydrogen, -(Cl-Co) -strai ght or branched
al kyl or {a@3+ @63- t9cl onenpered chetnrocyicAidgpried 4 Wy@r@gerﬁaatdorrs in any of

said alk o] ﬁ{ﬁ y n eng repl aced by
-C=0 or etﬁ%rgcygxgél g%:{’gd&%rom yo%hgg%% laanﬁ rr%%glcy% IC r| ng system
wherein |het$modt|omagm§tepemﬂemtly fEBlHCmgdCﬁﬂWINESOS $0 J(0)i my at ons

i ndependeﬂo selected fromC, N, 0 or S

wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
R® is selected from —-C(0)-CH;, -CH;-C(0O)-OH, -CHp-C(0)-0-tBu,
-CH;-CN, or -CH;-C=CH;
each Ry is a monocyclic or bicyclic ring system wherein in said
ring system:
i. each ring comprises 3 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(O)f
iv. any S is optionally replaced with S(0) or S(0);3;
V. up to 3 hydrogen atoms in said monocyclic ring
system or up to 6 hydrogens in said bicyclic ring system
are optionally replaced by V;
each R® is independently selected from hydrogen,
~(C1~C4) -straight or branched alkyl, or - (C3-C4)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CF;, OCF;, SR, s(0)R'7, SO,R', NHR',
N(RY),, coor'’ or ORY;



ii. no nore than 4 ring atons are selected fromN, O or S; iii. any CH2 is
optionally replaced with C(O; iv. any Sis optionally replaced with S(O or
S(0)2; and v. up to 3 hydrogen atons in said nonocyclic ring systemare

optional | ywheplsasad, by V1, n is 0, 1, 2, 3, or 4; Rll ipggragh@eledi{rom R8 or
(CH2) 1-Y; each V1 is independently selected from hal ogen, N02, CN, OR12,

O R13, 0 , , N(R13) 2 0) (ORL3)2,
gg(ls? SR12,OC(S( %))Réﬁ?‘%% @Rl% %%cge%%ﬁi‘%%‘bé%gﬁﬁ%é&?\JR(l2Rls?
ey SOFE bk QnAmi e MaShasadom:
C(O) N( OR13) R12, c%%%?éu%ﬂ?ﬂiﬂbﬁ%)w (R13) 2, NR13C(0)R12,

NR13C( & RIS, se NRIHY BBk hy 8R3GEH 0) 6R13(c; NRIBEIQDLREE, NRBISHGhBER1L3) 2,
NR13C( O) NRL2R13, NRL3SO2R13, NR13S02R12, NR13S02N(R13)2, NR 13S02NR12R13,

N( OR13) RIBLENY 0% I m1%s) -SpOL operRREFRERLZ) 2, and P(O (ORL3)2; wherein each

R12 is a nopgeyg! e Pideblyens | y St g 5,40 6 nmenbers
per ring, V\hg%eignﬁg%é)dt -410 WO ?%86%%15%7%% %006/017&13(?71' ?iEng system

optional | y comwdlsedinpatbcjahetepivatronisly salfednddréndendly 0, or S, and
wherein a CH2 | t.{0_~SAi .0 or S my be substituted with C(0); and
each RI12 opti%gga%l%%gcg rlcsgsgﬂgy‘to 3 substituents selected fromRu

wher ei B taich sRl2citedi AideperteniChy) st eotred fapnoryt 1{CleGA) -sysitreai ght or

br anched strai'?ht or branched al kenyl; and wherein each

V%lék |, ar %02-04 _
R13 opti ofATI St omprrd8s  anSuBstitlient that is Rl4 wherein Rl4 is a
monocyclic ar a bheyeidE domiFis¥st 8Mto 7 ring atoms independently

selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(O);
iv. any S 1is optionally replaced with S(0O) or S(0),; and
v. up to 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by v
nis 0, 1, 2, 3, oxr 4;
R is selected from R® or (CH;),-Y;
each V! is independently selected from halogen, NO,, CN, OR'?,
OC(0)R*, 0OC(O)R'?, OC(O)OR', OC(O)OR*, OC(O)N(R™)2,
oP(0) (0R¥),, SR, sr'?, g(0)R™, s(0)R'Y, SOR'®, SOR'?,
SO,N(R),, SO.NRM@RY, S0;R'®, C(0)R', C(0)OR', C(0)R'?,
C(0)OR", NC(0)C(O)R™, NC(0)C(O)R', NC(0)C(0)OR"?,
NC(0)C(O)N(R™¥),, C(O)N(R¥),, C(O)N(OR¥)R"®, C(0)N(OR?)R'?,
c(NOR®)R®?, c(NOR™)R', N(RY),, NR¥c(0)R'Y?, NrR¥C(0)R'?,
NR'3c (0)RY?, NR¥c(0)0OR™, NRZcC(0)0R'?, NR¥C(0)N(RY),,
NRY3C (0)NR'R*?, NRMS0,RY®, NR3S0,R'?, NR¥“SO,N(R'?),,
NR®S0,NR¥?RY, N(OR™)R™, N(OR®)R*?, P(0) (ORP’)N(R'?),, and
P(0) (ORY)3;
wherein each R is a monocyclic or a bicyclic ring system

consisting of 5 to 6 members per ring, wherein said

~10-



consisting of 5 to 6 nmenbers per ring, wherein said ring systemoptionally
conprises up to 4 heteroatons selected fromN, 0, or S, and wherein a CH2
adjacent to said N, O or S naybe substituted wth C(0); and each Rl4
optional | weemwptiiees up to 2 substituents independent pgrTohmsgon7$rrom H, (Cl-
C4) -straight or branched al kyl, or (C2-C4) straight or branched al kenyl,

1, 2- et hyl eneghgéys ét&hdfééﬂf%r&'qu;' %}ﬁpr%eé J¥o Z pheQdtohsl S Sel ect ed
from hal ogen, N% S(01-C4)-al kyl, SQ(C1-C4)-al kyl,

SQ2( Cl1-C4) - al E?ﬂeCNHQ Ereyt - &) <Al ISyI anp( pleerei)a alfkyaﬁzace@a{o
0) 0(Cl-C4 | |
RIS 15 opt Lna%F§ AR S Tt (AL (e A B

process conpr RS} mptileadigpcofprisectimga BC(SImpSUmduelflts’; 0$erl¢<a:éd or a
synt hetically aCCﬁﬁt abl e anal og or derivative thereof with a conpound of
formula 111 of*8™ synt'hetical ly acceptabl e anal og or derivative thereof,

under suit althereiondddioms’ islindBp20a6h 2720921 ELAFAMR6H)11817C,)(-VI )y RI10
O\ +A/ NYOYRL RI11/ NH2 LGHRO O R2 IIl Il wherein: LGis -ORl6;
wherei n R16 i $trEeIhEsyt Shrapgifd GlkylanekhedCe £4Kyﬁtra%@2t®15 strai ght or
branched al kepybnehea! Kyitdhy1; @nggd nonocyclic ring systemconsisting of 5 to
6 nmenbers per ring, V\/nereln 'sai d ring systemoptionally conprises up to 3
het er oat onsvWEeT ekt G &h NPIG.OoNGA 15, CamErbaeh Ribstituent that

is R14;
wherein R is a monocyclic or a bicyclic ring system
consisting of 5 to 6 members per ring, wherein
said ring system optionally comprises up to 4
heterocatoms selected from N, O, or S, and wherein
a CH; adjacent to said N, O or S mavbe substituted
with C(0); and each R'* optionally comprises up to
2 substituents independently chosen from H, (Ci-
C4) ~straight or branched alkyl, or (C;~Cs) straight
or branched alkenyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)n-Z
wherein Z is selected from halogen, CN, NOgz,
CF3, OCF3, OH, S(C1-C4)-alkyl, SO{(C;-C4)-alkyl,
SO (C1-Cy4) ~alkyl, NHz, NH(C;-C4)-alkyl, N((Ci-
Cq) ~alkyl)z, COOH, C(0)O(C1-C4)-alkyl or O(Ci-
C4) -alkyl; and
wherein any carbon atom in any R®® is optionally replaced
by 0, S, SO, SO;, NH, or N(C;-C4)-alkyl;
said process comprising the step of:
reacting a compound of formula II or a synthetically
acceptable analog or derivative thereof with a compound of
formula III or a synthetically acceptable analog or

derivative thereof, under suitable conditions:

-11-



optionally conprises up to 5 substituents independently selected from
(Cl-C4)-straight or branched al kyl, (C2-C4) straight or branched al kenyl,
or (CH2)"-Z;, and V1, vy, n, Z, Rl, R2, RO, R Rll1l and R15 are as defined
above. [ 0Q@Mvodanpeunds of this invention include thosgEesesdddad;
general ly above, and are further illustrated by the classes, subclasses,
and speci es disclosed herein. As used h 1e|n the follow ng definitions

shal | apply upleess ot herw se indi gat eds For pur poses of this invention, the
e identified]in hee rdanQ)mjﬁm the Periodic Table of
(sion’ Hangiso m§try and Physics, 75tH Ed.

chem cal el ement

t he El enent SRt

Addi tionally, genera brlnC|pIes ofHorganWE chenR$try are described in
"Organic Chem stry", Thomas Sorrell, University Science Books, Sausalito:
1999, and "March's Advanced Organic Chem stry", 5th Ed., Ed.: Smith, MB.
and March, J., JohAT Wley & Sons, New Y&fk: 2001, the entire contents of

mhich ar@hggégwy |ncorporated by reference. [0008] As used herein the term
“suitable conditions" means reaction conditions such as solvent, '

t enper at ub€, 1% TRROf whesein dh, iet c.(Csued -streaphe esngrandred ar e readily

0w 9 ok Kbl kheatoh, 09 aadepandeag oot Rppart o o

herein the K&ralhsuptﬁblecphnm@enﬁnmﬁagens1sEqugvafeﬁtfo|mckmde&§ but is not
limted to, d&phos§ene tri phosgene, othertSU|tfﬁ¢e r eal ents known to
one of skil PS5 AiPHe BPETS1B0IDY ﬂgiﬁ%§HSH8We?ﬂ tHd? 5 5pr ot ect i ng
group” neanp &ogBoHptéhaitbss ket ted EeoﬁnNan’Dnooﬁl’S)I eald Ry @D in the
art. See, e.g. "Protective Groups in Organic, Synthesjs G eene, J.W et
al ., 3rd Ed.CPtiGRALW| E9TRIBR% U dS0 > FHEStEbHERRE sl%ciew%ﬁl%ye

i ncor por at e heeeel ByohelelensesttHd As viesehebedikeiei fg,-eqipounds of

the invention may
straight or branched alkenyl, or (CH;),-Z; and

Vv, v, n, z, R}, R?, R’, R!, R!, and R' are as defined above.
[0007] Compounds of this invention include those described
generally above, and are further illustrated by the classes,
subclasses, and species disclosed herein. As used herein, the
following definitions shall apply unless otherwise indicated.
For purposes of this invention, the chemical elements are
identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 75¢h
Fd. Additionally, general principles of organic chemistry are
described in "Organic Chemistry", Thomas Sorrell, University
Science Books, Sausalito: 1999, and "March’s Advanced Organic
Chemistry", 5™ Ed., Ed.: Smith, M.B. and March, J., John
Wiley & Sons, New York: 2001, the entire contents of which
are hereby incorporated by reference.

[0008] As used herein the term "suitable conditions® means
reaction conditions such as solvent, temperature, time of
reaction, etc. Such suitable conditions are readily known to
one of skill in the art and vary depending on the particular

compound desired.
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optionally be substituted with one or nore substituents, such as are
illustrated generally above, or as exenplified by particular classes,

subcl asses, and species of the invention. It will be appreciated that the
phrase "optionally substituted” is used interchangeably with the phrase
"substituted or unsubstituted.” In general, the term "substituted", whether

pr eceded b\é the term"optionally" or not, refers to the reE)I zg/cement of
hydrogen r%QP04{1207% a given structure with the radi cAFTSP*YYHRY i ed
substituent. Unless otherw.,se indicated, an _gptiognally substituted group

may hat@0081subhs tirstt Deredsc fiheubstit 8 WHI R 5o SPOSERTSF TERESRF oup, and

when mMagg; LRa8h ONe RAYUGION Bk 38Yndt VI SILYHHT &1 BR%sBRneSUDSti tuted wi th
nore than one substituent selected froma specified group, the substituent

may be taiiphesgeme, smdke opherdisbficnrbhe neagardrsy knosint iton on€opti akiibns of
substi tuenis ag@vi sioned by this invention are preferably those that result
in the'fornation of stable or chenicall y feasible conpounds. The term
"stabl 00183 usexk hetesi meredhethet beennpanitas drivatectdng abustibst antial |y
altered when subjected tq c%g]giti ons to allow for their productjon,

det ect M6A™Safdo e ¥ St FEPPE FBcBS ey, 2HiA MEOAECR9aAd R e R or one or

nor e ofnkhgrtpurfases .¢.sclresedcherei Grolfs SHMRARAY BAkhesdsst abl e
conmpound or chem cally feasible conpound is one that is not -13 WO

2006/ 187672 PCT/WSR062017817 Edub t Faley &l $&red Wwheh K&\ at a

tenper abukenet 4PGach 8% inddrbBeatbs eRcte }:gpir%tf‘é"r%n@é.m her chem cal Iy
reactive conditions, for at leaSt a week. [001Z] The term "aliphatic" or

"al i phdOPd1ldroupts sarsided herein, aeapeundsstafaitdiet ioivengien, say
ol eSSk DA SR eI ko ygocgy e, o
unsat ukat hor, i biust rerel wenierallygr abaréprowradieyamdld fikyidbgcar bon that is
Conple%%&¥i28£g£agf§2égs}lg% c %%%%E?Sag eépecies of the invention.
It will be appreciated that the phrase "optionally
substituted" is used interchangeably with the phrase
"substituted or unsubstituted." In general, the term
"substituted®, whether preceded by the term "optionally" ox
not, refers to the replacement of hydrogen radicals in a given
structure with the radical of a specified substituent. Unless
otherwise indicated, an optionally substituted group may have
a substituent at each substitutable position of the group, and
when more than one position in any given structure may be
substituted with more than one substituent selected from a
specified group, the substituent may be either the same or
different at every position. Combinations of substituents
envisioned by this invention are preferably those that result
in the formation of stable or chemically feasible compounds .
The term "stable", as used herein, refers to compounds that
are not substantially altered when subjected to conditions to
allow for their production, detection, and preferably their
recovery, purification, and use for one or more of the

purposes disclosed herein. In some embodiments, a stable

compound or chemically feasible compound is one that is not
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or nore units of unsaturation, but which is not aromatic (also referred to
herein as "carbocycle", "cycloaliphatic" or "cycloalkyl"), that has a
single point of attachment to the rest of the nolecule. Unless otherw se
specified, aliphatic groups contain 1-20 aliphatic carbon atons. In sone
embodi ment¥0 2WpIBABt i ¢ groups contain 1-10 aliphatic cBFBHYHA200401GHE. | n ot her
enbodi nents, aliphatic groups contain 1-8 aliphatic carbon atons. In stil

ot her efbogimEiHbly allitRRatl Ghell REPS £ON aldhpbrbrakkpBat gecadbon atoms, and
in yet_other enbodinments aliphatic groups contain 1-4 aliphatic carbon
at ons. 1e#sS soie EitbGdiseases of " BytFoare priatatdrer ghemégpbdrycpactive

"CYC'08£%dlE'%§§fﬂ&ﬁ~%% copogyglig C3- C8 hydrocarbon or bicyclic C8-Cl2

hydrocarbon that is conpletely saturated or that contains one or more units
of uns&f@tali on,THruttewim ¢hliphahot” avontiiphathiat gmaspd . saaghee@oi nt  of

attach .1o the rest of e 1l ecul e wherein _any .individual. ring in said
b cycl TEPs g A0m rretaohiraleuf ol & i SR At A PE bEpRtRgA e tae,
but arsubstituted ed tmsubsneéanted byanedwexhon siadhi theedigr unsubstituted

al kyl , alkfngl alﬁyqyl %roups and hybrids thereof such,as

(cycl oSPRRt FERHY 1St HATE oﬁFkEﬁ?F)%‘FIP(g‘T”&ﬁ P& o8RG FREKENDF. [0013] The
term "hetet@od i {iat i’ a asnysgdlbere)drodlBdts o bebgtiecgroups wherein one
or two_carbon atons are independently replaced by one or nore of oxygen,
sul f ur hydqacagpapddiat 267 2Pt LR 0B v o t%é‘@eﬁ?%ﬁé%ﬁh%‘ﬁ%s, or

silicopy ktergd dPRA 16 ALAYRSI BRY LR FHRH istuted aromasuRsihiyd ed,
branched or unbranched, cyclic or acyclic, and include "heterocycle",
"het er seyeryed  to 'hextednoepcl oarbphigeie”, ‘sryclvatldpbeydki' cdrgroups. [0014]
“hot er oy eT T RELEY s oo PR AR EELY® point S RER ek ARRL OB L St
, yclic, bicyclic, or

tricyckestrohgtlsy stednrsulien wWinthssnetloerwinre gdeng fitedberndiphetan
indepeggggégycontain 1-20 aliphatic carbon atoms. In some

embodiments, aliphatic groups contain 1-10 aliphatic carbon

atoms. In other embodiments, aliphatic groups contain 1-8

aliphatic carbon atoms. In still other embodiments, aliphatic

groups contain 1-6 aliphatic carbon atoms, and in yet other

embodiments aliphatic groups contain 1-4 aliphatic carbon

atoms. In some embodiments, "cycloaliphatic" (or “carbocycle"

or "cycloalkyl") refers to a monocyclic C3-Cg hydrocarbon or

bicyclic Cg-Ci; hydrocarbon that is completely saturated or

that contains one or more units of unsaturation, but which is

not aromatic, that has a single point of attachment to the

rest of the molecule wherein any individual ring in said

bicyclic ring system has 3-7 members. Suitable aliphatic

groups include, but are not limited to, linear or branched,

substituted or unsubstituted alkyl, alkenyl, alkynyl groups

and hybrids thereof such as (cycloalkyl)alkyl,

{cycloalkenyl)alkyl or {(cycloalkyl)alkenyl.

[0013] The term "heteroaliphatic", as used herein, means

aliphatic groups wherein one or two carbon atoms are

independently replaced by one or more of oxygen, sulfur,
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sel ected heteroatom In sonme enbodi ments, the "heterocycle",

"heterocyclyl", "heterocycloaliphatic", or "heterocyclic" group has.three
to fourteen ring nenbers in which one or nore ring merrbers is a heteroatom
|ndependentl sel ect ed from oxygen, sulfur, nitrogen, hosphorus, and
each ring MY PE1228¢ st em contains 3 to 7 ring nembers. '[ E@}’“’I"ﬁ@“i’erm

"het eroat onf neans one or nore of oxygen, sulfur, nitrogen, phosphorus, or
sili conicrﬂgémdm@smusoxiocﬁ :;Sé&liq‘:omm d{etrﬁrtcraigmatégl bupupphosphor us, or
silico nlze any basi ¢ nitroge [ substltutable
i trogs S5at PRt &l e P B B R o di e Sl
di hydr@yaltlipydsr odlcwdllcNH alrals mnlngzérohetdemdgclm" ,NRhetagocpcNylsubstit ut ed

pyrroli, g %1%9"# 0016FLh The term"unsaturated" as used herein, neans that a
noi ety HS5%b6 &i%'s 6F UREEETPRXF " [BCHPPF The term "al koxy", or

"t hi oal[bnhzi] as Mctéle&e'lﬂéterbéf/@lé"l0"1@&:@&&6&\[0]8*10‘)[3, as previously
defined, attached to the pri nC|F carbon chain through an oxygen
("al ko%%eyeé?cy%lﬂ’afjtﬂrpf(a'tﬂﬂ"oaPF?y hetarerwclou'18]s Avet Sexsinhueaasf kyl "

" hal oalkanylomand., "l QAIHPL)" LTEGES: 'kcylL £ A KRNl 9% ngl KOXYer@S the case

may be, substitut'ed wth one or nbre hal ogen atomns. The term " al ogen" or
"hal 0" imewhsclr, o omlBmoxns ring] @@migiarér here ei‘nnlwénd@%dlyal one or as part

of a l al 592@/ M , refers
-15 V\D% ggé‘f‘i@%%y?%%“{ﬁgzo %118@%1 %ﬂjﬂrmnocyc h%c F%)%§?¥ghéahd tricyclic
ring syheeasod:m/lm" A "Heoteadocgtlbalgphat foUr tcaen'l'reitteg;on:yrrﬂ)ecs wherei n at

| east one n %)temls aromati ¢ and wherei :Amgach r|n |n t he

t he sy,
oy o emCRgHPaIRe Yrds E 4 e f 50 et drs, D G SR ok
i nt er changeabhlyers tis thendtRirvatamy indbpandedite, tyl@ctedr Yo aI so refers to

het er o%;yl ring slystems as defined _ hereinbel ow. ) _

vgen, sul nitrogen, or phosphorus, and each ring in the
system contains 3 to 7 ring members.
[0015] The term "heteroatom” means one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon (including, any
oxidized form of nitrogen, sulfur, phosphorus, or silicon; the
quaternized form of any basic nitrogen or; a substitutable
nitrogen of a heterocyclic ring, for example N (as in 3,4-
dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR' (as in N-
substituted pyrrolidinyl)).
[0016] The term "unsaturated", as used herein, means that a
moiety has one or more units of unsaturation.
[0017] The term "alkoxy", or "thioalkyl", as used herein,
refers to an alkyl group, as previously defined, attached to
the principal carbon chain through an oxygen ("alkoxy") or
sulfur ("thioalkyl") atom.
[0018] The terms "haloalkyl", "haloalkenyl" and
"haloalkoxy" means alkyl, alkenyl or alkoxy, as the case may
be, substituted with one or more halogen atoms. The term
"halogen" or "halo" means F, Cl, Br, or I.

[0019] The term "aryl" used alone or as part of a larger

moiety as in "aralkyl", "aralkoxy", or "aryloxyalkyl", refers
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[0020] The term "heteroaryl", used alone or as part of a |larger noiety as
in "heteroaral kyl" or "heteroaryl al koxy", refers to nonocyclic, bicyclic,
and tricyclic ring systens having a total of five to fourteen ring nmenbers,
wherein at least one ring in the systemis aromatic, at |east one ring in

t he syst enWOPAARRE2 0one or nore heteroat ons, and wher eiRETEEEH6/OLTIBHY i n t he
systemcontains 3 to 7 ring nenbers. The term "heteroaryl" may be used

i nt er chengeabkycii¢h bheydeid) dreternogeyicringd ofstdiss teriing a

"het er oaronmati_c" 0021} Exanpl es, of nonocyclic and. bicyclic ring systens

usef ul % h8f06h‘6%u?1%ls VT FRIeAEFBRTF ncfteS bt e stof i ted to,
cycl ODer%nqn eNEl OpetéRNEs A si@ditec hRdeRBerefy CdOheXaNR; iy &hehexene,
cycl ohexadi ene, benzene, tetrahydronaphthal ene, decahydronapht hal ene,
napht hah&tem CppErERfhe’ B periichaenpprbdazTRe, Lo i A Ine mapy bgzi ne, 1, 2, 3-
triazi . =iriazl . Lazine 3, 4rtet i
1,2, 4, g%teéitl rl étzzléﬁtcaltig1 &%é%fﬁ‘%le% gch}{/e{tlrt %g}l}i n%f)}%tzf I’arclqgui 'nollrlfra]eé,t%%m
1, 2, 3, 4*amytl’"abyde or e bes nod | Imetericeogli mohgneystémnas nigfinsed hal azi ne,
gqui naz Iinehbggigoxaline, 1, 5- napht hyridi ne, 1,6- naphthyridine,
1,7-nap€Fﬁ§r| Re 1, 8-napht hyri di ne, 2,6- naphthyridine, 2,7-naphthyridine,
pt eri di [p0204cri dThe, tephenazternarly,110- phedasl ahé ey a8 hEyzo@fr ans, ‘
1-benzopyrans, .phenothjazjne, phengxazine, thianthrene, dibenzo-p-dioxin,
ohenox A HgeT. FBHERGxERI Hhi HECLSARBRGIYAS. OF hi BT H-KORdrr ahydr opyan.
pyran, herzepybafondedc i OXasydh,i3- daarane;i cydi iy drony rdyidlidegms di hydropyran,
1- pyrindi ne, quinuclidine, -16 WO 2006/ 122072 PCT/ U52006/ 017817
tri azol PHHASAPNECLEL cRF bbt TRet© i IvfgItReRNEL NG URFIPF LS divierein at
tetrahydrprapheheiidi pe. cidl azpphenant Brepgsict NLOPYER: one ring in
t et rahydr ot hi opyran, benzodi oxane, furan, benzofuran, tetrahydrofuran,
pyrrol eshd sysitem ¢ombpheseondediz gidricopetierocatampazan@, whsnaisl iegiche,
pyrazol.e, | sox I | sot hi i.m da , e, i e,
R tfllngzgﬁe:’éﬁ% g?ﬁ{_:%ﬁigérg‘%eg%r?s 3 itQ 9220LE nG3E0L & MUl qZQh(

"heteroaryl" may be used interchangeably with the term

"heteroaryl ring" or the term "heteroaromatic".

[0021] Examples of monocyclic and bicyclic ring systems
useful in the compounds of this invention include, but are not
limited to, cyclopentane, cyclopentene, indane, indene,
cyclohexane, cyclohexene, cyclohexadiene, benzene,
tetrahydronaphthalene, decahydronaphthalene, naphthalene,
pyridine, piperidine, pyridazine, pyrimidine, pyrazine, 1,2,3-
triazine, 1,2,4 -triazine, 1,3,5-triazine, 1,2,3,4-tetrazine,
1,2,4,5-tetrazine, 1,2,3,4-tetrahydroquinoline, quinoline,
1,2,3,4-tetrahydroisoquinoline, isoquineline, cinnoline,
phthalazine, quinazoline, quinoxaline, 1,5-naphthyridine, 1,6-
naphthyridine, 1,7-naphthyridine, 1,8-naphthyridine, 2,6-
naphthyridine, 2,7-naphthyridine, pteridine, acridine,
phenazine, 1,10-phenatroline, dibenzopyrans, l-benzopyrans,
phenothiazine, phenoxazine, thianthrene, dibenzo-p-dioxin,
phenoxathiin, phenoxthionine, moxpholine, thiomorpholine,
tetrahydropyan, pyran, benzopyran, 1,4-dioxane, 1,3-dioxane,

dihydropyridine, dihydropyran, l-pyrindine, gquinuclidine,

-16-



1, 2, 3-oxadi azol e, 1, 2, 4-oxadi azole, 1, 3, 4-oxadi azole, 1, 2,5- oxadi azol e,
1,2, 3-thiadiazole, 1,2,4-thiadiazole, 1,3,4- thiadiazole, 1,2,5-thiadi azol e,
tetrazol e, benzothi azole, benzoxazole, benzotri azol e, benzi m dazol e,

benzopyr azapbegss1Pemzi sot hi azol e, benzi soxazol e and pur ipeewskdd®BiZb17Addi ti ona
nonocyclic and bicyclic structures falling mﬁthin the above description may

be fourd;bhofolyridiald,l ks pdidng, W 5§f§m€éﬂs &1 %m&%tﬁﬂé' ve Heterocyclic

Chem stry: Structure, Reactions, Synt esi’s and Het erocyclic
Conpouﬁétrabmﬁronanhthqmmd}@#ondpﬁééshemhhﬁhﬁﬁnﬁs, t&h@P&rgebosure of which is

herein, i q 5¥ ref 23 ar I¢ di ng aral kyl,
aralkoxyp‘%gfl oxya t%gaﬁoﬁ ?8 Lﬁé?%rgﬁFf% ?gngludlng heteroaralkyl
and heterahydtafikonty, andxbhe Iuhéblgroumnwnnenaon&ammomheOQEneDre

substi t uent Unl ess leled ot herwi se, suitable St uents on the
unsatufﬁfgaz8é?b&W¥ﬁ anPEFFFOoF- 1ﬁﬁ¥ﬁ%§¥?llﬁP§§ﬁ &Pe®sel ected from

hal ogefinidRzo1 &R oxaR1e, ,tznmtomél enedi 9xyridacdLt Ny henediraxyoiphenyl (Ph)
optionally substituted ‘Wi t h R, -Q(Ph optlonally substituted with R
- (CH2) 1. 2¢ Phyxadridital Iy 2 dosrrdirealai t h R4-eaePle, LloptPonal Iy

subst i E)B{'ta@ga%i@ Rt I\j@thla%azom(aR) g B@@ﬁazo’lms)}R4 NRC( 0) N( R) 2;
-NRC(S) N(R) 2 RNRC( O) RNRC(S) N(R) 2, - NRNRC2R, - C(O) C(0) R,
Nege) m@@ed}szzol@ozn 2, EG(t@l)lIadla@()$)3R teo(@;cN(eR) Penzoth$pRORE2: - OC( O) N(R) 2;

S0 B GONED B G IRE, GG, ikl 10 (OO

- NRSO2 NERE2 50 e hiRSOZR: | H%(rﬂ&)slépca-z@@sl\lbbxd DR, or - (CH2) 0_2NHC( O R wherein
s sel cted ron1h d optionally

each i dent curre Ao
subst i 39@22?01 6" Cgfijp%at glonocyc%§ub§?ii ot O 5% 5 g& Shet eroaryl or
het er o@wgli 6grwighiphary labov( Bla)screptlaﬂaﬁah)be Cﬂ'qunanhWIAt st andi ng t he

deflnl%g%glggﬁve tmn |nd%Pendent . . o
vy, and ees, eds. "Comprehensive Heterocyclic
Chemistry: Structure, Reactions, Synthesis and Use of
Heterocyclic Compounds, Vol. 1-8," Pergamon Press, NY (1984),
the disclosure of which is herein incorporated by reference.
[0023] An aryl (including aralkyl, aralkoxy, aryloxyalkyl
and the like) or heteroaryl (including heteroaralkyl and
heteroarylalkoxy and the like) group may contain one or more
substituents. Unless specified otherwise, suitable
.substituents on the unsaturated carbon atom of an aryl or
heteroaryl group are selected from halogen; -R°; -OR°; -SR°;
1, 2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph) optionally
substituted with R°; -0(Ph) optionally substituted with R°;
-(CHy)1-2(Ph), optionally substituted with R°; -CH=CH(Ph),
optionally substituted with R®°; -NO;; -CN; -N(R°),; -NR°C(O)R°;
-NR°C(S)R?; -NR°C(O)N(R°)2; -NR°C(S)N(R°)2; -NR°COzR’;
-NR°NR°C (O)R°; -NR°NR°C(0)N(R°);; -NR°NR°COR°; -C(0O)C(O)R°;
-C(0) CH,C(0)R%; -COzR°; -C(O)R°; -C(S)R°; -C(O)N(R°);;
~-C(S)N(R°)2; -OC(0)N(R®)2; -OC(O)R°; -C(O)N(OR®) R?; ~C (NOR°)R®

-OP(0) (OR®),, -P(0) (OR%),, -P(0) (OR°)R°, -S(0)2R°; -S(O);R
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occurrences of R on the sane substituent or different substituents, taken
together with the atonm(s) to which each R group is bound, forma
5-8-nmenbered heterocyclyl, aryl, or heteroaryl ring or a 3-8-nenbered

cycl oal kyl wii9&/Bab Nng 0-3 heteroatons independently seliagheRolfspm
ni trogen, oxygen, or sulfur. Optional substituents on the aliphatic group

f R | ected NH2, _NH(Cl-4 aliphatig) ,. N | iphatic) 2,
hal ogert SOBL (8 Ta1 | phAE T ORR LT 3 1 PR RERORORY: oS Friten) (C1_a

| i phaty O hal 1, 4 .ald [ .Cl Lphat.] [ h
R AR e e R i T A

al i phatdfc ror i diade&r«ral dd FatonC ngaesPen OF ot 1M1 18/ @uBEethetgrogyclic ring my
contain _one or nore substituents. Unless specified otherw se, suitable
substi JERN3tHR. t e WatURHEdtesr Bof Bemaarad i RR R o1 Ofet er oal i phati c

r oup, i 8bco 190" ALATALLGARL CLOQYE) | Cobl ndcy ARy sebect ed from those

| i sted above Tor the unsaturated carbon of an aryl "or heteroaryl group and
addi ti owghiighshahdies the defidwieg: abbye=StwoNNHRperddER ) 2, =NNHC( O) R*,

=NNHCQ2( al kyl ), =NNHSO2 (al k)r/ll) , or =NRt, where each R is independently
sel ect FFHFERIRGEr 8GR 0P akPEpErBRaFIRS BN OFt €4 EEETEREI i phat i c.

Opti on ti nts_on the lip e o] R are .sel ected from NH2,
NH( C1- %%?%Ea‘%%*é? : éﬂ(%_%’gﬁtﬁ‘ﬁﬁa{‘}?g‘z,tﬂ%a#g%’g{?,’ & FRREESERCR o 0(ClL 4
al i phatgroup NEPhoGNl, CERth LO2(8ChetbalrephBéteyoczlhal 0EEY14 038 WO
20061122072 PCT/ US2006/ 017817 al iphatic),_ or_halo (Cl1.4 aliphatic), wherein
each o ettﬁéoaﬂ#eﬁb??lgo’fll‘i@'aﬁi“ﬁq%?FFEdgFgﬁﬁﬁga%}f%rli R ti%t—ét ed. [0025]
Unl ess mfteeibht6fls 01 R@EPES@en Rt istnaktsabstbhuent Sodth, & geint,r egen of a
non-aromati c heterocyclic ring are selected from-R, -NR)2, -C(0)R,

- Q2R ,swlE(E) O OpRE ona D SYBHACHERRS, on- STRRe] 1 PISHRIN RIYRp of( 28) MK ) 2,
s bRk e0m B SURMTC. . INHRA ST, WY IL098ac 20 SP T onal Ly

halogen, Ci.4 aliphatic, OH, 0{(C,.4 aliphatic), NO;, CN, CO3H,
CO;(Cy_4 aliphatic), O-halo(C;_4 aliphatic), or halo(C;.4

aliphatic) , wWherein each of the foregoing C;.4 aliphatic groups
of R° is unsubstituted.

[0024j An aliphatic or heteroaliphatic group, or a non-
aromatic heterocyclic ring may contain one or more

substituents. Unless specified otherwise, suitable

- substituents on the saturated carbon of an aliphatic 'or
heterocaliphatic group, or of a non-aromatic heterocyclic ring
are selected from those' listed above for the unsaturated

carbon of an aryl or heteroarvl group and additionally include
the following: =0, =S, =NNHR', =NN(R'),, =NNHC(O)R",

=NNHCO; (alkyl), =NNHSO;(alkyl), or =NR', where each R is
independently selected from hydrogen or an optionally
substituted C;_¢ aliphatic. Optional substituents on the
aliphatic group of R’ are selected from NH,, NH(Ci;4 aliphatic),
N(Ci.4 aliphatic),, halogen, C;.4 aliphatic, OH, O(Ci_4

aliphatic), NO,;, CN, COzH, CO2(Ci.s aliphatic), O-halo(Ci.q4
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al i phatic, optionally substituted phenyl, optionally substituted -Q(Ph),
optionally substituted -CH2(Ph), optionally substituted -(CH2)1-2(Ph);
optionally substituted -CH=CH(Ph); or an unsubstituted 5-6 nenbered

het er oaryl ocyclic ring having one to four he
|ndependerW$§002/i 2@@[ ed from oxygen, nitrogen, or sul f&)rejmfgqo(am17817

not wi t hst, t he d fi 0 ove, in endent occurrences of R, on
the s& Bjs‘?huf’e%t aér &Wr é"HéRBaEhﬁét :A“%?Fe‘?ﬁlsrp etaz‘i%eﬁ £ 588ther with the

at o S)fo&‘@g@ﬂhc_fyf'Cle?-@}llBhagli@UQrb@pé)%ﬁ"d?. for tmaubs St cumyder ed heterocyclyl,
aryl, or heteroaryl ring or, a 3-8- nenbered cycl oal kyl ring having 0-3

het er 0d08R%] | ndéH&%tQRFC%egcpéﬁeWWnqu?tdﬁﬁl SRP§EALUBREE UPR U .
Opt i onghe ﬁy%%éyw sa( %r;iaero%wbaﬁé@e%%mﬁ ik QQ%n)é%léEEg of R are

selected from al 1 phatic 4 aliphatic ogen, Cl_4
al i phatfir@m X, GQ\EB hzfal-lqiﬁatfi c) CCN@Q; {EN(O GD(ZQ—XR CBQ(@)lCIzﬂa,Qa(IQ Bhatic),

fO(():]:Iggl ng 4 o g@%}\?{fw%c Rl ups éﬁR‘ |slﬂ}lﬁ2 Bst|2tut ed. ﬁrFO% GbTﬁfe Eg(ram

"al kyl mhememhm*l Ii"s hgrfiebgeho ansoptai @il 1gr subsancheddcaes bon chain that may

be fully . saturated or Ve 0 or nore units of unsatuyration and has two
poi nt s ﬁfl E?Fh%hn%‘ilor{agutyhe“%é&t%e HRPER e AREL O[”G(t};?'] As detail ed above,

in someuerboeh @Mt (ENO, dotderandentupseirunt el pR) ( 05ptH onr1yany ot her
variable simlarly deflned her ei n are taken to ether to}g@gher with the

at on( s FUPEtHRREPF a2 ari(BB) ¢ PRUHRAMA Y SUbSiHtatsdg-CHeC k;z>o:oef11122072
PCT/ 17%%099é9ﬂ§§11€uté@@3—96 %n&%&%&%&%&’&% rff Wr lféftei}%tcgz"c‘i’%&yhﬁ ng or

3-8- nenbered cycloal kyl ring having O €t eroat ons i ndependentTy sel ect ed
from n|htarveggnonebxtygeﬁpurorhe;mrfq@rtomExen@émlydents setllegitedr Erpor rred when two

hggfﬁgy‘ﬁ@%@?n’? cg&%gke %3 her Eo é}tV?jh é}{ %{ {tcll)l%\alln?cﬁl (ranal:ﬁr{/grlable

i s bourkkfinition above, two 1ndependent occurrences of R", on the
same substituent or different substituents, taken together
with the atom(s) to which each R' group is bound, form a 5-8-
membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-
membered cycloalkyl ring having 0-3 heterocatoms independently
selected from nitrogen, oxygen, or suifur. Optional
substituents on the aliphatic group or the phenyl ring of R'
are selected from NH;, NH(C;.4 aliphatic), N(Ci;.4 aliphatic)g,
halogen, C;.; aliphatic, OH, 0(C;.q aliphatic), NO;, CN, CO3H,
C0, (Cy.4 aliphatic), O(halo C;., aliphatic), or halo(Ci-4
aliphatic), wherein each of the foregoing Ci-4saliphatic groups
of R* is unsubstituted.
[0026] The term "alkylidene chain" refers to a straight or
branched carbon chain that may be fully saturated or have one
or more units of unsaturation and has two points of attachment
to the rest of the molecule.
[0027] As detailed above, in some embodiments, two
independent occurrences of R° (or R', or any other variable
similarly defined herein), are taken together together with

the atom(s) to which each variable is bound to form a 5-8-
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include, but are not limted to the followi ng; a) two independent
occurrences of R (or R, or any other variable simlarly defined herein)
that are bound to the same atomand are taken together with that atomto

forma ri n@ozfo&r Sanple,  N(R)2, where both occurrenceg9fsR6RiR11 aken
together wth (]he nitrogen atomto forma piperidin-1-yl, piperazin-I-yl,

or norphglin-4: roup; and b), two independent_occurrences, of R (or R,
or any ?‘%@Fe\%#gﬁ?%c%?ﬂf’arar 1deﬁrn®8gﬁg?%’?¥l T Orarae%ﬁcsﬁfnd to different
at ons  amshbRredt alkeNos Dget hetngvitdviket -30het BsEL @M depdridantayr i ng, for

exanpl e where a phenyl OR group is substituted with two occurrences of OR
OR t hex ke EEaRr BhEERIYF, RIS alREN SHAGRT herEXFUN e T8PFen atons to

whi ch tihey ane ReURdatPndOrti@ fHReRANGRIRMTBELEA Q c XYY RCqBLakNI NG ri Ng:
4a0 It wll be appreciated that a'variety of other rings can be forned when

two i rdepewdethesceariadnbessigtilRylor dRfined hewemharredrdkdsi e sinilarly
defi ne rein). a e ther wi.th t t.0 i each vari abl e
is bouﬂ: b‘:]a‘ierif etrllh‘é’tlggh%ﬁ%x%tn%ﬁgs? gteot é“mlecg egggﬁg%%ln%tlsl \rllgg})eunéied to be

i miti nghclud@28bubinhessnot hieimi ts#l stoatced, following es alepived ed herein are

also neant to .nclude all isome i(;m(ge.gRﬂ enanti o ic, di si(ereorreric, and
geonet rHESRSRAEBEt BFFAETIRERS O ot miobIX 1« & ERYUREOPE. VRbioRkanpl 6. the R
and S confiiigngt BeRsné@rmersiol) amaPTRlel BoGRAt €6, the)samnd {tm deudbl e bond

i soners, and_ -20 WD 2006/ 122072 PCT/ US2006/ 017817, (Z) and (E)

conf or e driden §BRBERST THEFRIGIA, afiofgte fer®racetgn W™ iTEWErs as wel | as
enant | agRph g, MY SeAMBELGr -8R0 YEORT hEo( 081N SEIBId, ORI, M Xtures of

t he present conpounds are within the scope of the invention. Unless

ot her wit8ee stidredenahtomaue ofmerm @ fgmeridint heytorpReiszin-1-yl, or
morpholin-4-yl group; and b) two independent occurrences of R°
(or R", or any other variable similarly defined herein) that
are bound to different atoms and are taken together with both
of ﬁhose atoms to form a ring, for example where a phenyl

o

group is substituted with two occurrences of OR°‘% OR%
these two occurrences of R° are taken together with the oxygen

atoms to which they are bound to form a fused 6-membered

L0

that a variety of other rings can be formed when two

oxygen containing ring: It will be appreciated
independent occurrences of R° (or R', or any other variable
similarly defined herein) are taken together with the atom(s)
to which each variable is bound and that the examples detailed
above are not intended to be limiting.

[0028] Unless otherwise stated, structures depicted herein
are also meant to include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and S configurations for

each asymmetric center, (Z) and (E) double bond isomers, and
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of the invention are within the scope of the invention. Additionally,

unl ess otherw se stated, structures depicted herein are also neant to

i ncl ude conpounds that differ only in the presence of one or nore

i sotopically enriched atons. For exanple, conpounds having the present
structures except for the replacenent of hydrogen by deuteriumor tritium
or the replacenent of a carbon by a 13C or 14C-enriched carbon are wthin

t he scope @l dbySad7venti on. Such conpounds are usef ulpci@o@asR €, as
anal ytical tools or probes in biological assays. [0029] According to one

enbodlq%qtanhh$Eprgﬁgggﬂgg¥qﬁkgggﬁﬁg%gglde g§@fgréwgﬁ§§ﬁg§ to prepare

bi aryl 'urea conpounds |nh| rtors su S those disclosed in
Uni t ed st8trabebepateht i semdyer sasbw@01, 886enén Obdnel7z;, 6, 344, 465, 6, 541, 496,
and 6, 498 0030]

, ordin not her _enbodi nent., t. pr esent
et (aRskERePlEE Y ittt MR Rar ST R TOsar S hene 1.
(V,)y t@%NplrelseNHZcéﬁWﬁdlynd'@‘d%eSEﬁlﬁhlnoth@‘sééﬁpe -0 0 ANMd l/nd&ul@\rsia R2 Rz Step
2 RROR VII VIII V (V])y Steg 3 H/ NORStep 4 LGANI N OR zN
jcy 0 Rplesq Rghﬁéweswtat% |611 toytoperppeiamsn 2L phE YSreosrds7817

Steps REOth¥ }¥vent bn B Rk HinNtBNdOVBE of the invention.

Additionally, unless otherwise stated, structures depicted
herein are also meant to include compounds’that differ only in
the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except for
the replacement of hydrogen by deuterium or tritium, or the
replacement of a carbon by a 3Bc- or Yc-enriched carbon are
within the scope of this invention. Such compounds are
useful, for example, as analytical tools or probes in
biological assays.

[0029] According to one embodiment, the present invention
provides novel processes to prepare biaryl urea compounds
useful as IMPDH inhibitors such as those disclosed in United
States patent numbers 5,807,876, 6,054,472, 6,344,465,
6,541,496, and 6,498,178.

[0030] According to another embodiment, the present
invention provides a process shown in Scheme 1 below:

[0031] Scheme 1:

(Vy

N
|
Od“/[:;J\7/NH2 4wa
Q R | 71 H
Step 1 0 X ° A __N__O__R
[ T ARN N . o Yo

= Step 2 Ry O R»
VII - VIII v
V! (Vy
Step 3 Step 4
e, A N__O Ry _eP% N_N.__O__R;
HaN N La” "N TT
Reb O Ry Ry, O R
Iv 1T
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HHRs O R RLNH2 Il Step 5a Rlo |l R71 a NO2 Illa [0032] Step 5a
Enbodi nents: [0033] According to one enbodi nent for the process for

producing a conpound of fornula Il fromconmpound Illa; conpound Illa, R10
R11 a NO2 Illa is reacted under suitable catalytic hydrogenation conditions
to give a YOPBYWIRAH™Sf formula I11: Rlo Rf NH2 111 JICTAUSSM6018KEr eof .

[ 0034] According to another enbodi nent for the process for producing a
conmpound s¥pg ormul a Illguesaid suitablg'patal ytic hydrogenation conditions
conpri se—etre—or—ror e of t\i\:ﬂﬁw lg"\ a guitable metal catalyst; a suitable
sol vent sel ected from 2 Hapr otic solvent, a

non poIarR tic solvent or &xture t % a suitable reaction

at nospheremdrogen gas at a sui t abl eR rss and a suitable reaction
t enper at @wit'e HWO 2006/ 122072 PCT/ !;J82006/017817 [ 0035] According to

anot her enbog#gent for the process for producing a conpound of fornula III,

sai d netal lyst is between about 1% to about 30% by wei ght pall adi um
nmetal on car @@epss‘aid protic solvent is selected froma (Cl-C5)-straight

R NO

2

ITTa
[0032] Step 5a Embodiments:
[0033] According to one embodiment for the process for

producing a compound of formula III from compound IIIa;

compound IIIa,‘

ITTa
is reacted under suitable catalytic hydrogenation conditions

to give a compound of formula III:

Rw
R “NH,
11T
or a salt thereof.
[0034] According to another embodiment for the process for

producing a compound of formula III, said suitable catalytic
hydrogenation conditions comprise one or more of the
following: a suitable metal catalyst; a suitable solvent
selected from a protic solvent, a polar aprotic solvent, a
non-polar aprotic solvent or any mixtures thereof; a suitable
reaction atmosphere of hydrogen gas at a suitable pressure;

and a suitable reaction temperature.
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or branched al kyl al cohol; said aprotic solvent is selected froman
ester-type solvent; said reaction atnosphere conprises hydrogen gas at

bet ween about one to about ten atnospheres of pressure; and said reaction
t enper at ur avo soobef2ween about 20C to about 60C. [0036] PefeERHd&74:© anot her
enbodi nent for the process for producing a conpound of forrmula Ill, said

rretal lyst i ween ahout 5%toao 0%_by, i_ght aIIadlumrretaI
$®0§5¥sal dif)? ]te(%lcn (r)]:l v%n%tl S se ’ﬁé?%o%]&lr)m }ﬁﬁocegt haﬁ’ol or

| sopr O@ﬁ:@@hm.ﬁgl 8§ eqtdired s \Rrmils s@tecwmfmemal efdndlacetiat e or

i sopropyl acetate; said reaction atnosphere hydr ogen gas i s between

about GIREVESTABBRRL el ghto FIFs g by UFl%F%s%‘%]r diym mefied ©8act i on
t enper alddiBni,S s DEt WeS: @bty 3RC 110 sahaUE e 06 o %03&51 8eroididigdio anot her

enbodi ment for the process for produci ng a conpound or mul sai d
met al cat Prpoched aberhewkrdsdut s596 épabbyct: AOFIL v%@l @ﬂle@;leldadl um net al

car. a 0, solngnty I Y ﬁ?ﬁo , |, or
|sopropan%i §1sal?ug %p%%efl csoéslol ven’t $S‘lagL(?ﬁsg g%‘{ rom e % act ggor
i sopr oﬂwdr@gehages Sﬁlhﬂem iadmouat msnepberebomf ﬁmdrao:gcempgasrelss olfiet ween
about one to about _ei spher es of ressure and s reagfion
t enper AAFEFE’ BRE v @Jé%’c FIPEhBIT T80t lfé(ﬁ.’f?éi /f?bc%lr d%ﬂg to anot her
enbodi r’az;ntabbgn; b b process for producing a conpound of fornula Ill, said
nmet al cat al is about 5% by weight rngal | adi um netal on carbon; sai d

apr ot i L0036 vent F%OJT%}‘EH oy 13 aSEt EMCRE B kak®T dri*atRRRSSTET €98f  hydr ogen

gas 1S ol bgUl BLABARNIETSS Qfmpliessure; sald saldh Jaaobidn kemperature i
bet ween about 35C to about 45C. -23 WD 2006/ 122072 PCT/ USZ006/ 017817 [ 0039]

Accor dlhﬁj:vwnaﬁ?_@@h‘ér59€n¢ﬁ)oﬁbﬁam %08 byhwepgbt esl faski umpmrci 99 a conpound of
formul a. b, Sé%?ﬁg@%@éi&aéoaﬂyﬁt 1% SReLWEER ALKt About 5% by wei ght

pl ati num et al
ethanol, or isopropanol; said aprotic solvent is selected from

ethyl acetate or isopropyl acetate; said reaction atmosphere
of hydrogen gas is between about one to about eight
atmospheres of pressure; and said reaction temperature is
between about 30°C to about 50°C.

[0037] According to another embodiment for the process for
producing a compound of formula III, said metal catalyst is
between about 5% to about 10% by weight palladium metal on
carbon; said protic solvent is selected from methanol,
ethanol, or isopropanol; said aprotic solvent is selected from
ethyl acetate or isopropyl acetate; said reaction atmosphere
of hydrogen gas is between about one to about eight
atmospheres of pressure; and said reaction temperature is
between about 30°C to about 50°C.

[0038] According to another embodiment for the process for
producing a compound of formula III, said metal catalyst is
about 5% by weight palladium metal on carbon; said aprotic
solvent is isopropyl acetate; said reaction atmosphere of
hydrogen gas is about four atmospheres of pressure; and said

reaction temperature is between about 35°C to about 45°C.

~23-



bet ween about 1% to about 5% by wei ght vanadi um nmetal on carbon; no protic
sol vent is used, said aprotic solvent is selected froman ester-type
solvent; said reaction atnosphere conprises hydrogen gas at between about
one to aboi%o wee122em2nospheres of pressure; and sai d reapti/oseobg@orparature i s
bet ween about 20C to about 70C. [0040] According to another enbodi nent for
the process for producing a conmpound of fornmula Ill, said netal catalyst is
bet ween about 1% to about 2% by weight platinummetal plus between about 1%
to abolifP039d by wetgrmdivenadi anrieeal eopodiegBorforngher priccessl fent i s used,
sai d aprotic.sol vent i et hy te._said ti.on_atposphere conpri ses
hydr ogéﬁoé%(gln%ta bce%m\)v?eozlr?da%%u Ogﬁgisofﬁ)’ou%ajtd\’/\gn%g:tar%ogp?%gr é’ggo%spr essure; and
sai d rpativeen ileopPerid wee abeoubebtebnp abigtit XG tHiauabakiaG501us[ 00413 Step 5
Enbodi pents: [0042] According, to, one enpodi nent for the process for

pr oducggﬁwﬁeﬁo%%% d- Dt %ﬁg‘l’cag%,gi’h@eﬁﬁ‘i AR R SHITEESrs “Cconpri se a

sui t abk8rBeh Arn® p IR0V v@RiEOt ECussdbséaH ialdot i ARBYdeadsigol vent or
m xtures_thereof. [0043] According to another enbodi ment for the process for

pr oducPRYSET BB NHERIMPHIESTEETHVRS| Solwenso| Saitt HegcddioacpédosphgReet hyl
acet at @omb$OREOPY A AGRIAIRs ArPBE¥ 864G or%c%too'&'bt[o)lll\}"tz:l) @enchl oroform

di chl or onet hane, di chl or oet hane, di net hyl formam de (
1- met hpkm@spheres i off momssurRVPRNANsaLd veaatiod dcorramadareDVAC), net hyl

sul foxEggwégwsggm@c%or@rggﬁy?gg@%gm%hyI ket one or 2-butanone (MEK), nethyl

i sobuty etone or one (M RK), tetrahydrofuran, 2-
met hyl ftevdahydr chkar@niirgc elboaapthekruemnieodimerfd forotthleupmrecesbefizene,
chl or obenzene, or dichl orob%n ene. .-24_WO 2006/ 122Q72 PCT/ US2006/ 017817
[0044] PARCBFHTA P t SPROIE P T BOMPHENE TF or St 1o Tode S8 PV Ept-Bduci ng a

conpoundtRbehoapiih@ 1% tdhebdakyert biysweesee el « inigMmethyl paget at e,
|sopro%yl acetate, n-butyl acetate, or . i
etween about 1% to about 3% by weight vanadium metal on
carbon; no protic solvent is used, said aprotic solvent is
ethyl acetate; said reaction atmosphere comprises hydrogen gas
at between about one to about two atmospheres of pressure; and
said reaction temperature is between about 50°C to about 65°C.

[0041] Step 5 Embodiments:

[0042] According to one embodiment for the process for
producing a compound of forﬁula I, the suitable conditions
comprise a suitable polar or nonpolar aprotic, substantially
anhydrous solvent or mixtures thereof.

[0043] According to another embodiment for the process for
producing a compound of formula I, the solvent is selected
from ethyl acetate, isopropyl acetate, n-butyl acetate,
acetonitrile, chloroform, dichloromethane, dichloroethane,
dimethylformamide (DMF), l-methyl-2-pyrrolidinone (NMP), N,N,-
dimethylacetamide (DMAC), methyl sulfoxide (DMSO), acetone,
methyl ethyl ketone or 2-butanone (MEK), methyl isobutyl
ketone or 4-methyl-2-pentanone (MIBK), tetrahydrofuran, 2-
methyltetrahydrofuran, acetone, toluene, trifluorotoluene,

benzene, chlorobenzene, or dichlorobenzene.
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acetonitrile. In yet another enbodi ment, the solvent is ethyl acetate.

[ 0045] According to anot her enbodi nent for the process for producing a
conmpound of forrmula I, the suitable conditions conprise a suitable base

sel ect ed fwonmemargani ¢ base, an inorgani ¢ base, or @cuiselsloe7sconbi nati on
of an organic base and an inorganic base. [0046] According to another

enbodi o4l or thecyreresstd Gnotheedufbhgie® MtinthedoriceieRl &ok, the
organi c base is selected fromdiisopropylethylamne, triethylam ne,

tri but PFRRPAENI p§r FaFPRUNE A iferArlanie- Fiei e theithy@el9sFeAdi ne,

4-di methylagt opYLEdL oee, !\tsr@éz!%g,@ygf;ekagén%-ﬂ\btmt&@e@e@h% ne,

1-met hyli'm dazol e, 1,8- diazabicyclo[5.4.0]jundec-7-ene,

2,2, 6, Gcegpnaneihyl pi peryel maother embodigentes ridretdodvpmdniici rehy[l0047]
Accord%%%tg? anot her enbodi ment for the process for producing a conmpound of
formul &, %tHRe organi c base is selected fromdiisopropylethyl am ne,
triethyloagbme, oOxcderdimetttylainthepyemndodtmenty fet twotheceesbddrnment, the
organic ase i s diisopropylethylam ne. [0048]. Accordi ng .tq anot her

enbodi REREUFORIt AeCHRTES Yorforprdaudi nga ¥ GEHSARREa 1, the

| NOT ganicapRAEe hSsuSEABTS Bshdd Bt te@! ecbRah rogdMBzCPRs K268, Cs2COB,
Li 2CG38, NaHCCB, or KHCO3. [0049] According to another enbodi ment for the

pr ocesdTPEPANHE oB@EENgPA T SofoFbiRRF RO 0% & QH%EHICe PE6RdI ti ons do
not i nghdgnran,Qrgani & ©isd norganic base. In yet another enbodinent for the
process for producing a conmpound of fornmula |, the suitable conditions

conpr i d®046@et hyRcoopging| iqlianotder2 smppd poewy 1020 theP@EragSEE06,017817  as
EO' Ve“tpgggai:‘i’ﬁgeéa%% m?rt‘d %%Olﬁ?r%%‘ig gnd 1o g)?%frgjtcﬁrkgaaég Gg OF inorganic
ase. [ cordin 0 anot'hér enbodi nent r e process for

selected from diisopropylethylamine, triethylamine,
tributylamine, pyridine, collidine, 2,6-lutidine, methyl
pyridine, 4-dimethylaminopyridine, N-methylpyrrolidine, N-
methylmorpholine, l-methylimidazole, 1,8-
diazabicyclo[5.4.0]undec-7-ene, 2,2,6,6-tetramethylpiperidine,
or 1,1,3,3-tetramethylguanidine.
[0047] According to another embodiment for the process for
producing a compound of formula I, the organic base is
selected from diisopropylethylamine, triethylamine, or 4-
dimethylaminopyridine. In yet another embodiment, the organic
base is diisopropylethylamine.
[0048] According to another embodiment for the process for
producing a compound of formula I, the inorganic base is
selected from is selected from NayCO3, KyCO3, Cs,3C0s3, LisCOs,
NaHCO3, or KHCO;.
[0049] According to another embodiment for the process for
producing a compound of formula I, the suitable conditions do
not include an organic or inorganic base. In yet another
embodiment for the process for producing a compound of formula

I, the suitable conditions comprise l-methyl-2-pyrrolidinone
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produci ng a conpound of fornula I, the suitable conditions conprise heating
the reaction m xture from about 30C to about 180C for about one hour to
about forty eight hours in a substantially inert atnosphere. [0051]

Accor di ng e anabhes enbodi nent for the process for preedushgosrseonpound of
formula I, the reaction mxture is heated from about 50C to about 100C for

about TJyeaguns, 1 «aR0ULL A0 N Sl SHRSLAR 1 LitabBebtoakosphere. I

yet anot her diment, the reaction m xture Is heated at about 70Cto
about 89Cihorgahbatb@9e30 hours under a nitrogen atnosphere. In another

enbodi "ﬁﬂ)ts t he I 1 xtu ont ai s hy. te as sol.vent and the
reactio moﬂt ur eE\?gS}Jrifé’:?? {]%(3(;0&1 l{ogtrh 4e}%%8$§m§1§1%e¢ogctﬁ]&%arporgoé:ﬁ &t r%g phere.
[ 0052] pAechicdhbgat compobmdrofntmdiutant , f ohet el paisice ssorfdirt igasoduci ng a

conmpound of forpula, l, the reaction mxture_is eated from about 50C to

about TRFETLSP BBBLITYi VRS MrRS YW MAB5HTS 3B MR H Eubst 3R RI Iy inert

at "ospheyee for Yaloutt i 8loweRedLBBAt | fdNS, IA/YHH MRUFXtUrg i s heated at
about 70C to about 80C for about 20-30 hours under a nitrogen atnosphere.

I n anothistenbédl heninexheatreeantiasie ni xture contains ethyl acetate as
sol ventyqyag it he Af@é}%&ﬂ@g M Xt S Het e&BEg%ﬁ&%f@ér 2%4%%‘ : crdyidera nitrogen

at nosphere. '[0053] Accordi ng to anot her odi nment e process for
pr oducipmpdaciogpoundmpdufidrefi| fodmuliehd, r ehet remctm ot unisctwontia ns et hyl

acetate_as sol.vent,. diis | amin r gani base.and the reaction
m xt ur g'lelazc-e?ieff Fﬁ?e‘ab%# YQ@Jé%%%f 8?;' Oﬂg- ggod&hgﬁf sgBP\ gr gév?\???%ﬁsentoat nospher e.
[ 0054] &wuar GOnhotibs afwt hesulesradiicBily faert hetmpsasesse f orin pre@duci ng a

compound of fornula,l, the process .conprises one or re of the follow ng
Steps: SPSETGP SUBEAIIZRTL BeS/USS0GSROLIBIT e (15 BRAYTYiHy 8 conpound of
formul &7 d°cbyo hesduth B Fal @orcaBpaEngoi3n acsist ahliernhxhit fogén sui tabl e
sol vents from about
atmosphere. In another embodiment, the reaction mixture
contains ethyl acetate as solvent and the reaction mixture is
refluxed for 24 hours under a nitrogen atmosphere.
[0052] According to another embodiment for the process for
producing a compound of formula I, the reaction mixture is
heated from about 50°C to about 100°C for about five hours to
about 30 hours in a substantially inert atmosphere. In yet
another embodiment, the reac£ion mixture is heated at about
70°C to about 80°C for about 20-30 hours under a nitrogen
atmosphere. In another embodiment, the reaction mixture
contains ethyl acetate as solvent and the reaction mixture is
refluxed for 24 hours under a nitrogen atmosphere.
[0053] According to another embodiment for the process for
producing a compound of formula I, the reaction mixture
contains ethyl acetate as solvent, diisopropylamine as organic
base and the reaction mixture is refluxed at 75-85°C for 24-32
hours under a nitrogen atmosphere.
[0054] According to another embodiment for the.process for

producing a compound of formula I, the process comprises one

or more of the following steps:
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30C to about 100C;, then cooling said mxture; (ii) filtering precipitated
solid fromsaid mxture; (iii) rinsing said solid with a suitable solvent;

and (iv) drying said conpound of fornula I, in vacuo, from about room
t enper at urwotwoehorrt 100C. [ 0055] Accordi ng to anot her piagsdooseirisif or t he
process for producing a conpound of fornula |, the process conprises one

or nor e i0f f.he l,0hlo¥h 1Y &@Rund idf $BHuEMPaMNhofr iRy My | is heated in

a suitable mxture conprising a polar aprotic solvent and a polar protic.
sol ventconpoymdaboue #QC-akl it BBCofsahdtahpke walventeodirh edpoabout room
t enper atwre; (i i In ecl pitated.soll msaid mxture; (iii) said
pr eci piaztd;{:eaos%%tﬂg ilsc}o‘ral{:hsgla&é\,i ?‘%}cpizalrgcg)lsgdrﬁp%n%g}{é%géol vent; and (iv) said
conpound.ii)s fdiiteding npvacimi tadtraainsaliddt £36€ saidboituB)C . [ 0056] Accordi ng
t o anot her, enbodi ment_for the pr.ocess for roduci ng a coppound of formnula
|\ the Brodedaneonpr FRES THAC FIToR AY SEERS: 1 1° e ¢ Eonpound of formul a
| i s hegtaddriaghsxidreomboulrd et Mphrmdipyt | oi h di-a@ne, afbrireideamol from
about 40C to about 60C, said mixture is cooled to about OC, then to about
room tEPFerEIRPEACYTR) T iARBYG AP PFeci pitated solid fromsaid mixture;

(I11) smobsAreci pbtatethgold hrcstHdNeadow hbn et hanals ddgV)rogai d _
conpound is dried, in vacuo, from about 40C to about 0C. [0057] According
t o anotdr@dugibadinepnpdund tdfe fmmndses If oche ppoetes hcanroassudeof f ornul a
I, the nd.o o] i rified by recrystallization by dissolving
sai d c&%%%% ngI}h%\ngjéHO%'f% CT/ 1JS2006/ 017817 of formula | in from
4- 8 vol Unesadfd tompdlmyd - @£ pformolliadiindiseheated in a suitable mixture

comprising a polar aprotic solvent and a polar protic solvent

from about 40°C to about 80°C; said mixture is cooled to about
room temperature;

(11i) filtering precipitated solid from said mixture;

(iii) said precipitated solid is rinsed with a polar protic
solvent; and

(iv) said compound is dried, in vacuo, from about 30°C to about
80°C.

[0056] According to another embodiment for the process for
producing a compound of formula I, the process comprises the
following steps:

(1) said compound of formula I is heated in a mixture of 1-
methyl-2-pyrrolidinone and methanol from about 40°C to about
60°C; said mixture is cooled to about 0°C, then to about room
temperature;

(i1) filtering precipitated solid from said mixture;

(iii) saild precipitated solid is rinsed with methanol; and

(iv) said compound is dried, in vacuo, from about 40°C to about
60°C.

[0057] According to another embodiment for the process for
producing a compound of formula I, the compound of formula I

is purified by recrystallization by dissolving said compound
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heated at 40-60C, addi ng 4-8 vol unes of nethanol over 20-40 mnutes while
mai ntai ning the tenperature at 40-60C, seeding the mxture with about 1% of
t he conpound of fornula I, diluting the seeded m xture with 4-8 vol unes

nore of mag B3Rl 40-60C, then cooling slowy over 3¢ Russ178y about OC.
The suspension is then filtered, rinsed 2-4 tinmes with 5-15 vol unes of

nmet hangql, n,drie 0-,6 EN_vacup. . (i id nd.of fornmula |l is
heat edgl!fnféprr%ﬁl%%ujr: eldr(l);?érff}n r%et%m%)EL m%?/r?gl}(f!‘%to e %n%%%ﬁé%&fw??om about 40C
t 0 abotibaté8Cat sal-€60ficxt adding £odl-edlineesalodume@Banbheavén abotd room

tenperature; (ii) filtering.,precipitated solid frao Ld mxture; (iii) said
preci pftaPEaS S‘B]ilijoe iI%aJrIitr?slg‘d%@/i thnﬁ?ﬂ%ﬁﬁ?Fu%@t( i‘@)—%@aﬁqd o dis dried,
in vacype hiRtuAO0oMH tHBAe akout tBOCcohSORE] ACTreiung to anot her

enbodi nent for the process for producing a conmpound of formula |l: y is

zero; RiluhinRothe eseedesh MiggerReitd 4of il wiasetondy dfofgEaAYPL ring; RO

i's hydpegep: gD ihed WBBOEHS! & Lol PHRUSHEW WRGLE! RoSabEut | fg Syst em
conprises 5 ring atons wherein no nore than 2 ring atons are selected from
N, O ofFhs andremsien nisighey TFiRgdregenrineed 244 tsiaied mild Sysbem are
option plac 1; S e ¥ erein.nis zero, Yis OR8,
and %@Fg&négcéﬁéﬁ%@%o}l’gﬁ?ggr g%%%ﬁcﬁé%l i@l C %Ogg%ﬂg«bcordi ng to anot her
enbodi ent shbd ¢tdrepqurot ess foamulpr odisi heated dnpeund xafurfeopfulla |: R10 is

5- oxazol % _R%l iS JIé?.ox , et oxg r isopropoxy: .and, - 28 WD 2006/ 122072

PCT] SBBBBY bI7BE7~ Fet oo ety FoFRAEe bt R S F ] Song b Lo 5

substi bygemi Ssaid mixture is cooled to about 0°C, then to about room
temperature;

(ii) fiitering precipitated solid from said mixture;

(iii) said precipitated solid is rinsed with methanol; and

(iv) said compound is dried, in vacuo, from about 40°C to about

60°C.

[0058] According to another embodiment for the process for

producing a compound of formula I:

Yy is zero;

R! and R? are taken together to form a 3-tetrahydrofuranyl -
ring;

R? is hydrogen;

R is a monocyclic ring system wherein said ring system
comprises 5 ring atoms wherein no more than 2 ring atoms are
selected from N, O or S and wherein up to 2 hydrogen atoms
in said ring system are optionally replaced by v!; and

R is (CHy)n-Y, wherein n is zero, Y is OR®, and R® is
-(C1-C4) -straight or branched alkyl.

[0058] According to another embodiment for the process for

producing a compound of formula I:

R is 5-oxazolyl;

R is methoxy, ethoxy or isopropoxy; and
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i ndependently selected from (Cl-C4)-straight or branched alkyl, or
(CH2) n-Z. [0060] According to another enbodi nent for the process for

produci ng a conpound of fornula 2: R10 is 5-oxazolyl; R11 is nethoxy; and
R16 is a plhetyeskiedg. [0061] According to anot her enmbodicmarskodoi7sihe process
for producing a conpound of formula I: y is zero; RL or R2 is selected from

hydr ogegis hyhengih r ﬁ{ﬁg}y X el ected
from - %{142 ik %Hen ﬂde?i C ,a{lly %CI-IBH&H&CD% tg)CtoE!r?]svlvﬁ{esrtéﬁ\zl%#e%‘1:§and R2 are
t aken tog@tﬂmnci@ﬁlo’r Aed egtedt ifahlydf%f—@nhwumféft wr R¥anshiddr ogen,
(S)-rmethyl, 1k 1S) % 1,) (S)-hydroxymethyl; R10 is selected from-C--N or
5- oxazoly i g 'F‘re%hoxy, et hoxy or isopropoxy. [ 0062] According to
anot her[(mﬁOddl nehtcbodlmd;letq))ramss’&rf emboginenti figr at oo oo soffotror mul a | :

R1 or ethyl; and the other of RL or R2 is -CH2ZCN, R9 is (S)-nethyl;
R10 is %réidgl&lélg Pr Sfﬂ“p@‘lnﬁl %# %O%%P&f‘ollyl and R11 is nethoxy. [0063]

Accor dipl§ i mratdwlyanbodi ment for the process for producing a conpound of
formula.l:, R16is a nonocyclic ring system consisting of 6 nenbers per ring,
wher ei IR'sat® e *3ysPEM optional [y conprises up to 2 heteroatons sel ected
from Ng0,; 0L Sheahdl £86§. R16 optionally conprises up to 5 substituents

i ndependent |y “selected from (Cl-C4)-strai ght or branched al kyl, or (CH2)n-
Z. -29 WO961306/ 12g07pdig/ 19 SoUBIar] BPRAdipenE4f onckler dRuRFasE £0st her

eﬁbOdlTB§HauCQBthQCB&88§§§ 8P formula 1:

Yy is zero;

R! or R? is selected from hydrogen, methyl, ethyl or phenyl:;
and the other of R! or R? is selected from —CH,0H, -CHCN,
-CH,CH,CN, or —-CH,;N(CH,CH3),; or wherein R! and R? are taken
together to form a 3-tetrahydrofuranyl moiety;

R’ is hydrogen, (S)-methyl, (8)-ethyl, or (8)-hydroxymethyl;

R!? is selected from -C=N or 5-oxazolyl; and

R! is methoxy, ethoxy or isopropoxy.

[0062] According to another embodiment for the process for

producing a compound of formula I:

R' or R’ is ethyl; and the other of R' or R? is -CH,CN;

R’ is (S)-methyl;

R is selected from -C=N or 5-oxazolyl; and

RY is methoxy.

[0063] According to another embodiment for the process for

producing a compound of formula I:

R® is a monocyclic ring system consisting of 6 members per
ring, wherein said ring system optionally comprises up to 2
heteroatoms selected from N, O, or S, and each R1S
optionally comprises up to 5 substituents independently
selected from (C;-C4)-straight or branched alkyl, or (CH;),-

zZ.
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produci ng a conpound of forrmula I: R16 is a phenyl ring optionally
conprising up to 5 substituents independently selected from
(Cl-C4)-straight or branched alkyl, or (CH2)n-Z. [0065] According to

anot her emehohgnbo7bor the process for produci ng a conrautslosfordses nul a | :
R16 is a phenyl ring. [0066] Step 3 and Step 4 Enbodi nents: [0067] According
to anot nbodi .t he, pr i ;] p i for
prepari@Gﬁconpggﬁggg%ﬁgf%fnﬁﬁ&hr: %ﬁ?&hg%th%yRﬁ??\l %ch{%%%rm I
conpr i Sryludiegstepsmpbéund af commrerlta Ag a conpound of formula Vi N)Y 02N

NuYR1 0 R2 nder . suitabl e tal ytic.hydrogenation_ _conditions to give a
cgrrpoun 6031‘S faopﬁﬁﬁg If/}ngl\PS"ijorﬁcﬁN I%Nlﬁ6?§¥ngl-}gpl?og %lc?@r\-’llq%%rs a sg: ;/
t her eof ; andepSidR ROGR1E22@42 fPGH/ US20Q6L 8drBildht (&) breariHgag said

compound of formula |V with a compound of fornula LGC(0)X, under suitable
condi ti on&l*¥her@F ntCH2)n-2

[0065] According to another embodiment for the process for
producing a compound of formula I:

R!® is a phenyl ring.

[0066] Step 3 and Step 4 Embodiments:

[0067] According to another embodiment, the present
invention provides a process for preparing a compound of

formula ITI:

hy

A
T M AR _o_w
LG” N A
H R® O R?

1T

comprising the steps of:

(a) converting a compound of formula V:

My

P
O,N h G
R® O R?

\

under suitable catalytic hydrogenation conditions to give a

compound of formula IV:

VN
J@\(ﬂ O_R'
P
HoN Y
R® 0 R?
IV

or a salt thereof; and
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X is a halogen; LGis -OR1l6; wherein R16 is -(C,-C6)-straight or branched

al kyl; -(C2-C6) -straight or branched al kenyl or al kynyl; or a nonocyclic

ring systemconsisting of 5 to 6 nenbers per ring, wherein said ring system
optional | yweoaRliihses up to 3 heteroatons sel ected fromduseos@i7sd; and each
R16 optionally conprises up to 5 substi tuents i ndependently selected from

(C C4)é§)§tr§é€ﬁ{:n?§ leaa\%%o%ﬁyéf”om nﬁt“rlaemt c%p%@gca%@al kenyl

erein Z1s sélecte al ogen, CN,
S(C Chprabkg| LCEE® AL M)deal leylitaBl2( Gordiyicriskywhengh: NH( Cl- C4) - al kyI
N((C, - 943‘ aI k?{i COON, C(OO0(C - ¢4)-alkyl or O(C -C4)-alkyl; nis O, 1
2, 3, nd e%th of Rl and R2 is independently sel ected from hydr ogen;
- CF3; LG((J':s Qﬁl}x“stwaegéin(RlﬁblrsanC(hgdca)l-l@dralgq—lezo%brahche@halwl br anched

al kenyl or al kynyl ht or branche yl - R7;

[ (C2- cB)=Ser SF)gTﬁt’iﬁlggr%ﬁ&)rlgﬁaﬁgbgﬂy‘? Lggnyzy l&rny?iq]k oPr R7: and V\,her ein
at | east > RcIRt ¢inB2siStem (dondDr-isly dirght t@erxhérm@@ﬁQ Kyl -
-[(C2-CB)-straight or branched al kenyl or alk ]-R7 or -R7; vvhereln up to

4 hydr ogefingt.onsreianyast SHRE WKeAN owlwéﬁﬁyworawyﬁ«;@ W &pt i onal | y
and i ndegendentlopys’ gBhaceda by &3iy 0% RloraRd B2gakgcAl kef nati vel y taken

together to forma tetrahydrofuran ri'ng, wherein up to 2 hydrogen atoms in
said tetqmymedﬂma;nmplrmgear@dm|5)rm1hsjt1rtetphaeedn@9pemioky R7; each R3

|'s 1ndepe eciee%t el %elo%Ct(Ed((%l 0&?2101%‘ s %\:'fan %R‘é ey E@@ R4 i's

sel ected Trom ydro en rai branéned
- (C2- C6) -sstrragigiitt oarr bbaanhdaéda]a]té«em/l octr (ElHlsymZJ -31 V\D 2006/ 122072

PCTUUS2006/ 017817 t | .- R7,
P ooy sitaratn 4 et 98k RL18580°NSE ot £ ocw,

OH, S(C;-C4)-alkyl, SO(C31-C4)-alkyl, SO2(C;-C4)-alkyl,

NH;, NH{C;i-C4)-alkyl, N((C1-C4)-alkyl),, COOH, C(O)0(Ci-
Cq) -alkyl or O(Ci1-Cy)-alkyl;
n is 0, 1, 2, 3, or 4; and
each of R! and R? is independently selected from hydrogen; -CFi;
- (C1-Cs) -straight or branched alkyl; -(Cy;-C¢)-straight or
branched alkenyl or alkynyl; -(C;-Cg)-straight or branched
alkyl—R7; -[(Cy-Cg) ~straight or branched alkenyl or alkynyl]l-

R’ or -R’

; and wherein at least one of R! or R? is
—(Cl—Cs)—straight.or branched alkyl-R7; - [ (Cy-Cg) -straight or
branched alkenyl or alkynyl]}-R’ or -R’;

wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by R?; or

R! and R? are alternatively taken together to form a
tetrahydrofuran ring, wherein up to 2 hydrogen atoms in said
tetrahydrofuran ring are optionally replaced by -OR® or -R’;

each R; is independently selected from halogen, CN, -OR%, or
~N(R®) 2;

R? is selected from hydrogen, - (C1~Cg) -straight or branched

alkyl, -(C,;-Cq)-straight or branched alkenyl or alkynyl,
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or branched al kenyl or al kynyl]-R7, -C(0)-[(Cl-C6)-straight or branched

al kyl'], -C(0)-[(C2-C6)-straight or branched al kenyl or al kynyl],
-C(0)-[(C1-CB)-straight or branched alkyl]-N(R8)2, -C(0)-[(C2-C6)-straight
or branchewoabdsaeaob2 or al kynylJ-N(R8) 2, -P(0)(OR )2, - PCOUSDRB){TRB) ,
-C(0)-R7, -S(O2N(R5)2, -[(C1-C6)-straight or branched al kyl]-CN, or -

[ (C2- C6) - st (@aLapf- éﬁrﬂ%ﬁ{\ggﬁdb%hﬁéﬁéé& Qikﬁ]k-ﬁm” h@bg dx*?ers%kalgﬂtto 4

hydrogen atons in any o al kyl al eny | kynyl are optionally and
i ndependeit Ikgramér;ﬂda@ééteblyl CE bRy 1I¥R s s%@oe)mwlfedmstalao@éw CN, N2,

CF3, OCF3, éigecteggk%,ﬁozl?gm;\l%z % ,_ZC‘%W%IQ%]_,% gach R5 is

|ndependently S rom hydr ogen trai ght or branched al kyl,
-(C2-C6) aBtamilghtr @ﬂkbmaﬂdhedc(alkbhykcer sitadgtt, o PCan€Bedstrai ght or

br anched 8) ht_ or nch d_al ken r aIk nyl]-R7,
-[(Cl- aiks‘ylr] “% A Ky %q)cn\ﬁs(tc ?‘tﬂ%zs&é)"‘lg RSO e 1 Egn]yl or
al kynyl] - A% ymfI(1CR( ﬁﬁ)zstnaaogthérz,br@mgbledR )adli@yll -Org) -r1,(C2- C6) - strai ght
or branched al kenyl or - (Cl-C6) -straight or branched
al kyl , - t?(tﬁbf“(( 2@6)‘[s(tcliagftjhts%ﬁlg}r“én%%é?i‘—'aé}%é‘?ﬂ/Ia]é?yldl %ymyp]f - -C(O-R7,

0)OR | aache N
g(( og 0-[ (C2- cg) Pt (%t o dabinge o1 Kenyl O By 1] i

-$(0) 2- (C1- @B?rgmam@hwo‘% deamg@@daapmyllno@ny @i(ﬁ%—@'ﬁlk&l two RS
moi eties, when,jhoynd Q %H%ﬁ?ge?ré“éﬂﬁ%gﬁﬁ %daﬁﬁdég{éﬁé!e}l@%gt her with

said nitrogen atomto ered heterocyclic ri wher ein
said hetercxnmﬂphaqadn@yopCFOnarry contains 1 to 3 addltlonal het er oat ons

ceponicn by selSE PRI NN D. o5, $0) 80, 01 op0zoyt goner 127012
al kenyl osogﬁkymwm amHRﬁpilmmmﬂ$yoﬁnﬁﬁlndependently
each R® is independently selected from hydrogen, - (Cy-Cg)-

straight or branched alkyl, -(Cy-Cg)-straight or branched
alkenyl or alkynyl, -[(Ci-C¢)-straight or branched alkyl]-R’,
;[(Cg-Cs)—straight or branched alkenyl or alkynyl]—R7, -[(C1-
Cs)-straight alkyl]-CN, —-[{(Cy-Cg)-straight or branched
alkenyl or alkynyl]—CN, -[{C1~C¢) ~straight or branched
alkyl]-OR?, -[(C2-C¢)-straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-C4) ~straight or branched alkyl, -
C(0)~-[(Cy~-Cg) -straight or branched alkenyl or alkynyl],
-C(0)-R’, -C(0)0-R’, -C(0)0-(C1-C¢)-straight or branched
alkyl, -C(0)0O-[(Cy-Cg)-straight or branched alkenyl or
alkynyl], -S(0)z-(C1-Cg)-straight or branched alkyl, or
-S(0)2-R’; or two R® moieties, when bound to the same
nitrogen atom, are taken together with said nitrogen atom to
form a 3 to 7-membered heterocyclic ring, wherein said
heterocyclic ring optionally contains 1 to 3 additional
heteroatoms independently selected from N, O, S, S(0) or

S(0)2;
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replaced by -C=Oor Y; R6 is selected from-C(O-CH3, -CH2-C(O) -OH,
-CH2-C(O-0O0tBu, -CH2-CN, or -CH2-C=-CH, each R7 is a nonocyclic or

bicyclic ring systemwherein in said ring system i. each ring conprises 3
to 7 ring whookbndependently selected fromC N, O orpcqushbosniv@inore than
4 ring atons are selected fromN, 0 or S; iii. any CH2 is optionally

replaced w (R CLO): toalp g%(fo%o(?lp%ltB gl 1y 4eplaced W th,§4Q or S(0)2; V.

up to 3 hydrogen ato in s nocyc fcrin system or p to 6 hydr ogens

in said bicycldlkanyigosysflegnyar erepiptaralalyyr eplacedebyn¥dntBach R8 i s

mdependently sel ect %d frogﬂ ydrogen, -(Cl-C4)-straight or branched al kyl,
_(C2- C4) - st Gt aRcRBdYal kenyl ; wherein up to 4 hydrogen atons in

any of aiigd §éi<é’&téﬂ fx@nken,yb )ares;, piorgn@.k@y—@m igulepengeot tyus epl aced by
hal ogen, CN, N2, CF3, OCF3, SR17, S(OR17, SO02R 17, NHR17, N(R17)2, COOR17
or OR1l7; wH@r-€Nn RE7-FB:<&lCEcted from hydrogen, -(Cl-CB)- strai ght or

branched al kyl tral h bra e al kyn RO is

sel ect ed" r(%%/‘n jhyoa( (C)ﬂ:gaenﬁé@y lc(& éé?ycs]fral glhnt dsﬁti):r ancrltfeae 4l kx %{aid

(C3- C6) - cythpadyigtfeat:i c; wherein up to 4 hydrogen atons in any of sal d al kyl ,
or cycloaliphatic are optionall nd i nde enden | aced or Y,
provi ded t hat REBSFsTHAY %Or?%bg%ugsf:f’t Ut e t‘t%%l %‘f‘%ﬁn&?ﬁl 9§I kyl. -33 WD
2006/ 122072 sBCELLSR0D6RIT ST, d QR68). Accordl ng to anot her enbodi rrent t he

pr esent . .
ii. no more than 4 ring atoms are selected from N, O or

S;
iii. any CH,; is optionally replaced with C(O);
iv. any S is optionally replaced with S(0) or S{0);
V. up to 3 hydrogen atoms in said monocyclic ring
system or up to 6 hydrogens in said bicyclic ring system
are optionally replaced by V*;
each R® is independently selected from hydrogen,
-(C1=Cy) -straight or branched alkyl, or -(Cy-Cy4)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO;, CF3, OCF3, SR', S(0)R', SO,R', NHR',
N(RY),, COORY or ORY;
wherein R’ is selected from hydrogen, -(C1-Cs) -
straight or branched alkyl, -(Cy-Cg)-straight or
branched alkenyl or alkynyl;
R’ is selected from hydrogen, or -(Ci1-Cg)-straight or branched
alkyl or (Cz-Cg)-cycloaliphatic;
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic are optionally and independently
replaced by —-C=0 or Y;
provided that R'® is not a halo-substituted (C,-C3)-straight
alkyl.
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i nvention provides a process for preparing a conpound of formula Il: (V,)Y
ONORLYLGHRI OR2 1l conprising the steps of: (a) converting a
conmpound of forrmula V to a conmpound of fornmula IV: ~vi )Y NI NYOYRL Oz
RO 0 R2 \yonomnz2suitabl e catal yti c hydrogenati on condipcrarssoosoigive a
compound of formula I'V: /V1)Y NI NYOYRL HZz Il RO OR2 IV or a salt

t her eofipoasy

( bAcEsatitin@ oS ahd t 6aPPaHReh Gherftor Fiea ph¥swhth a conpound of

formula LGC(O X, under suitable conditions, wherein: X is a halogen;, LGis
- OR16; interelian RABCYAey @ POSFestr 4PHhPr epahiitth ¢hE@Mpokpd: of

- (C2- Cg);nhigi ght or branched al kenyl or alkynyl; or a monocyclic ring
systemconsisting of 5 to 6 nenbers per ring, wherein said ring system

optionally conprises up to 3 _Mheyeroatons selected fromN, 0, or S, and each

2006/ 122072 PCT/USZOOQ!

R16 optionally conprisgizu t0) 5 ﬁubstitqents i ndependently -34 WO
P
H

G

N_ _O.__R
. L
RR O R?

IT

comprising the steps of:

(a) converting a compound of formula V to a compound of

formula IV:

My
ST
| P H O._R!
O,N b
R® O R?
v

under suitable catalytic hydrogenation conditions to give a

compound of formula IV:

Vy
A
|,/ H O._R!
HoN YT
R® O R?
v

or a salt thereof;

and

(b) reacting said compound of formula IV with a compound of

formula LGC(0)X, under suitable conditions, wherein:

X is a halogen;

LG is -OR%®; wherein R ig -(C1-C¢) -~straight or branched alkyl;

-{(C2-Cg¢) -straight or branched alkenyl or alkynyl; or a

monocyclic ring system consisting of 5 to 6 members per

ring, wherein said ring system optionally comprises up to 3

heterocatoms selected from N, O, or S, and each R

optionally comprises up to 5 substituents independently
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selected from (Cl-C4)-straight or branched al kyl, (C2-C4) straight or
branched al kenyl, or (CH2)"-Z; wherein Z is selected from hal ogen, QN, NCO2,
CF3, OCF3, OH, S(Cil-C4)-alkyl, SO Cl1-C4)-al kyl, S02(Cl-C4)-al kyl, NH2,
NH( C1- C4) - @lofonber120og C1- C4) - al kyl ) 2, COON, C(O (Cl- CA)pcaldsthocdizs17

QO Cl-A)-alkyl; nis 0, 1, 2, 3, or 4; and each of RL and R2 is

i ndepende q_aq_l:%pf o,y hyd L= ranchdat- st rial ght, or branched
al kyl ; (%1%6 -strail gh(tdlo@)_\ér g%gﬁfe}g %ﬁen@?e or a y;iLYI ;(%-2( ) C6) - strai ght

or br anchetdraatikylorRbranjch€g- €bkemy Y aiqght () branched al kenyl or al kynyl ] -

R7 or -R7; and whergin_at | east. ane o or i -(GL-CB) <. straight or
branched al W&F?ﬁ’r? -[J(%zg%iﬁcat-esdt %é"f’ﬁh%ag%ge%rﬁ%thal %hy@%@m kynyl | - R7
or -R7; whereigH us (@m-4¢, medikgden sat( o) RadRy 1 of seaic -a, kyhlky®n) kenyl or

al kynyl are optionally and independently replaced by R3; or RL and R2 are
al ternativel y NtekeNH{(6gethernlkpl f oF hiG -Cy etaBtwidrof GPAH, r€6Q) O herein up to

2 hydrogen at _Lh, said rahydrofuran ring are optionally replaced by
-OR6 or -R7; ceae;iha%y?sofnégé %ﬁgn?ﬁ?}is’el ected from hal ogen, ON, -OR4, or
-N(R5) 2y iR40i,s1sebkecBedofromdndalr ogen, -(Cl-C6)-straight or branched al kyl,
-(C2-C6) -straight or branched al ken or al kynyl -[.(G -C6) -strai ght or

br anchéd<dl R I%- F?iné F(e2- efﬁ“:éﬁpébl%’ S‘Sief)geo\%c%‘?:}“ Jfg’%é?ﬂﬂe)ndr “§Fkynyl ] - R7,
- C(0) - [ (Cle&bry pt s @b ghdht Or ranehed alkyl] .- (&0} 1&G2a e S ai ght or
branched _ al kenyl or alkynyl], -C(0)-[(CG -C6)-straight or branched

al kyl ] - N(rReyachedpdkanye? oespl byl ght (GrChl aHe@t leanpragehed

al kynyl ] - N(RB) &7 ;- E(LQ):%E&@L%traB](;}Q& (ERBhhea AWNnET;: or- 19}12{'\1135) 2,
-[ (C1-CB) -straight or branched alkyl]-CN, or - [(C2-06)-straight or branched
al kenyl oR’ arkyRyi Jari\whe3sin0a R 0DER 2 2072 FCR USRORG/1517817

-{(C31-Cg) —straight or branched alkyl—R7; - [ (C3-C6) —s'traight or

branched alkenyl or alkynyl]-R’ or -R’;

wherein up to 4 hydrogen atoms in any of said alkyl,\
alkenyl or alkynyl are optionally and independently
replaced by R3}; or
R and R? are alternatively taken together to form a
tetrahydrofuran ring, wherein up to 2 hydrogen atoms in said
tetrahydrofuran ring are optionally replaced by -OR® or -R’;

each Ry is independently selected from halogen, CN, -OR*, or

-N(R®) 2;
R* is selected from hydrogen, -(C;-Cg)-straight or branched
alkyl, -(C,;-Cg)-straight or branched alkenyl or alkynyl,

-[(C1-Cg) -straight or branched alkyl]-R’, -[(Cy-C¢)-straight
or branched alkenyl or alkynyl]-R’, -C(0)-[(C1-Cg)-straight
or branched alkyl], -C{0)-[(C3-Cg)-straight or branched
alkenyl or alkynyl], -C(0)-[(Ci-Cg)-straight or branched
alkyl]-N(R®),, -C(0)-[(C3-Cq) -straight or branched alkenyl or
alkynyl]-N(R%),, -P(0)(OR%)2, -P(0) (OR®) (R®), -C(0)-R’,
-S(0)2N(R®) 5, -[(C;-Cg)-straight or branched alkyl]-CN, or -
[ (C2-Cg) -straight or branched alkenyl or alkynyl]-CN;
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wherein up to 4 hydrogen atons in any of said al kyl, alkenyl or alkynyl are
optionally and i ndependently replaced by -CzOor Y; Y is selected from

hal ogen, ON, NO2, CF3, OCF3, SRB, S(OR8, SO02R8, NHR8, N(RB)2, COOR 8 or
OR8; each Wb 2&/i2zidependent |y sel ected from hydrogen, -p@lBapHo1BiTai ght or
branched al kyl, -(C2-C6)-straight or branched al kenyl or al kynyl,

-[ (C1- C6) - s{haight &%7@68410[@%&%]6) blofé: in-dd @@aﬁi rAaght or branched

al kenyl or al kynyl ] strai ght al -1 (E2-0B) -straight
or branched @lﬂk@@y’ll @l‘f allkynyl | aigN, opicoelds) a§tir an@hpe@@emlanched

al kyl']-O0R4, - g;% raEgBt ﬁ ypranched al kenyl or al kynyl]-OR4,
-C(0)-(C1-Co)-stral ght ranched al kyl, - C(0)-[(C2-C6)-straight or
branched ial kehgtted ﬂutckryrbd]]qgen,CCﬂ)) RO],, GFG( OPCFR7,SR*C( B 03 RG1- CB) - st r ai ght
or branchgg galb@}% [Cg%%éh tgr ai ght or branched al kenyl or

al kynyl ], 2§(O) tr fanched al kyl, or -S(0)2-R7; or two
R5 noi &IaceﬁR5M‘@mrbmmae@1tubesaaa@te@lﬂﬁ&ge@m@m argct-akgn toget her with
said nitrogen atomto a 3 to 7-nmenbered heterocyclic rlng wherein
said het & GRAY O lbﬁ@nGBfafioﬁéWJy coffbalas-St4d W taddi Orershedhet er oat ons

i ndependegttan,selectag hiam Nu@{( 2 )-SR e O Didincthaer Bty UP_KD 4

hydrogen atonms in any of "sai al kenyl or al kynyl are opt| onaIIy and
i ndependent {Ge- Cs)exﬁ’@mwl’by OIC*J@aophE?’d Rk ény k e e @l mvild mR. C(-0) t@@H3,

02 OO e Mo OB QO By =GO 0 GH GO o 8RR, 7 15 2

nonocycl i ¢ or in-sai ring system i. each
ring corrpalls@Wdeoalkwmg]awns [ridle@ehdsmdi;ghtsejxemeahchedm C, N Oor S

-36 VO quﬁé%%zg%g,PgT 88%g9619%2§5 t or branched alkenyl or
alkynyl]-OR?, -C(0)-(C;-C¢)-straight or branched alkyl, -
C(0)-[(C2-C¢)-straight or branched alkenyl or alkynyl],
-C(0)-R’, -C(0)0O-R’, -C(0)0-(C;-Cs)-straight or branched
alkyl, -C(0)0O-[(C3-Cs)-straight or branched alkenyl or
alkynyll, -8(0)2-(C1-Cg¢)-straight or branched alkyl, or
-5(0)2-R’; or two R® moieties, when bound to the same
nitrogen atom, are taken together with said nitrogen atom to
form a 3 to 7-membered heterocyclic ring, wherein said
heterocyclic ring optionally contains 1 to 3 additional
heteroatoms independently selected from N, O, S, S(0) or
S(0)2;

wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
R® is selected from -C(0)-CH;, -CH;-C(0)-OH, -CH»-C(0)-0-tBu,
-CH>-CN, or -CH;-C=CH;
each R; is a monocyclic or bicyclic ring system wherein in said
ring system: ’
i. each ring comprises 3 to 7 ring atoms independently

selected from C, N, O or S;

-36-



ii. no nore than 4 ring atons are selected fromN, O or S; iii. any CH2 is
optionally replaced with C(0) iv. any Sis optionally replaced with S(0) or
5(0)2; v. up to 3 hydrogen atons in said nonocyclic ring systemor up to 6

hydrogens in said bicyclic ring system are optionally replaced by V; each
R6 is i ndeY@R8¥A2I02 sel ect ed from hydrogen, - (Cl-C4) - RGO/ 0681hr anched
al kyl, or -(C2-C4)-straight or branched al kenyl; wherein up to 4 hydrogen
atons in anyiof maimbwmd kjHarod rahkeaybmararemelmvdiddy faed | Ndepeodent |y
repl aced by, hal ogen, CN, NO2, CF3, OCF3, SR17, S(O R17, SO02R17, NHR17,
N(R17) 2, 7 or ORl7; wherein R17 is selected from hydrogen, -(C, -C6)-
strai ght oribianshedm Kyl ppel&Ralh)y redliaicghtviah chhoanched al kenyl or

al kynyl; RO ,is selected fraom hydrogen, trai %ht or branched

or -(G -Co)-
al kyl or (C3Ye6) 23 ct ol i lé{nﬁe%%?%‘iiﬁlwifﬁ“ tE)b(O drd§da‘ at oms in any

of said alkyl, ofp €ycl aaldihrtl arafne oRtsaN@Idohadiindependently repl aced
by -C=O or Y. [0069] According to another enbodiment for the process for
produci ng aSb;’SLrﬁ'Bu% W Forimivarepenpnisgt aplqd &1 @uild s diifgbis¥ske#r ogenat i on
condi tions gggpg)}!'[)§ﬁ ndNE, W LP0L e, following: a suitable netal

catalyst; a suita ?e sol vent sel ec%’ed froma protic solvent, a polar

aproti cashl Rénts imduwendensilyapededced ol naanthydroges. ni xtures thereof; a

Sul 201 € 1 Backy Pl maRet eyl UL OBER, Bsyal @R LS e and ¢
reacti ng lseartthddhtedikemgiiate of fornmula IV with a conpound of fornula
LG O X comprlees 0N & &g echok! M 0% & St pth8130r
alkenyl are optionally and independently replaced by
halogen, CN, NOz, CF;, OCF;, SR', S(O)R'’, SO;R', NHRY,
N(R'),, COOR' or ORY;
wherein R’ is selected from hydrogen, -(C3-Cg)-
straight or branched alkyl, -(Cy-Cs)-straight or
branched alkenyl or alkynyl;
R’ is selected from hydrogen, or -(C;-Cg)-straight or branched
alkyl or (C3-Cg)-cycloaliphatic; and
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic are optionally and independently
replaced by -C=0 or Y.
[0069] According to another embodiment for the process for
producing a compound of formula II:
in step (a) saild suitable hydrogenation conditions comprise
one or more of the following: a suitable metal catalyst; a
suitable solvent selected from a protic solvent, a polar
aprotic solvent, a non-polar aprotic solvent or any mixtures
thereof; a suitable reaétion atmosphere of hydrogen gas at a
suitable pressure; and a suitable reaction temperature; and
in step (b) said suitable conditions for reacting said
intermediate of formula IV with a compound of formula

LGC(0)X comprises one or more of the following: a suitable
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WD 2006/ 122072 PCT/ US2006/ 017817 solvent selected froma protic solvent, an
aprotic solvent or mxtures thereof; a suitable inorganic or organic base;
a suitable reaction atnosphere; and a suitable reaction tenperature.

[ 0070] ACC?R)%szd%a”Ot her enbodi ment for the process Jﬁﬁusz&fﬁ%%?i ng a
conpound of formula I'l, said process conprises one or nore of

fol | ow ng: ste ai.d netal catalyst bet ween about %to about 30%
by wei ght ‘bja‘ﬁrh %‘?\%Fgl fBﬂmc%r%%tl%a%l%Vﬁ%‘t'i 8“38?68%1’(3 T’% ¥tlected froma
(G - C5) - sér ahghiurs khanebed al kyltabxoholorgsalid apretisnselwesd; is sel ected
froman ester-type solvent; said reaction atnosphere conprises hydrogen gas
at  bet weBH FHOIR “5FE tLoNapENPSPReT %t rﬂj'é%l‘f’ersé@téglﬁré%ﬁ?b‘anand sai d
reaction {gpperatipe is between about 20C to about 60C and in step (b)

said suitable solvent is a mxture of water and an aprotic solvent'sel ected
from etl®P70dcet abecordps dpy lanogberacabodibeny | Lo ciht @rds@sseder t ol uene,

Xyl oo %‘d%QEBrOHEE &gﬁg cfhlf% ma?hy , tfs‘Q%u[%&éeﬁser rdijléé,%ro%%“e”e

et hyl her, opro feacti on
at nospher motre o€l EhEeﬂoI]:cmm:@.r, nitrogen or argon; said inorganic base is

selected from 254, . Na K2 Cs2COB, Li2 H KHCO3; and
sai d r&&ctitsR (8 e?%jf%rr%ez'i%?gﬁ@ﬁﬁgg’ﬁtabﬁﬁe'%%e%n%% %géboflﬁon]
Accor di ng3 ¢ wpaidigjhtepaodadenh hotal vh ReRsSs kaid preduei sglvemonmpound of
formula I'], said process congrlses one  or nore of the following: (a) said

metal cathf y2914E sk ERo8n 2akbnCst st 5aagbhit 01 dysarhagkiagky Lpal | adi um net al

on car bonalécﬁ&@lerégl'dc QB‘é%tsbﬁve&@'f&tseéiéUt%@ rebRapal es€bhapphe oOF
i sopropanol ; sai d aprotic solvent is sel'ected from ethyl acetate or

i sopr opyl sokcentat es,alsﬂaur@aﬁéa@tlu BFMes P arrsti sikpdhygenggasges det ween

between about one to about ten atmospheres of pressure; and
said reaction temperature is between about 20°C to about
60°C; and

in step (b) said suitable solvent is a mixture of water and
an aprotic solvent 'selected from ethyl acetate, isopropyl
acetate, n-butyl acetate, benzene, toluene, xylene,
dichloromethane, dichloroethane, chloroform,
trifluorotoluene, ethyl ether, isopropyl ether, or methyl t-
butyl ether; said reaction atmosphere is selected from air,
nitrogen or argon; said inorganic base is selected from
NaS04, NazC0O3, KxCO03, Cs2C03, Li,CO3, NaHCOs3, or KHCOs3; and
said reaction temperature is between about 20°C and about
80°C.

[0071] According to another embodiment for the process for

producing a compound of formula II, said process comprises one

or more of the following:

(a) said metal catalyst is between about 5% to about 10% by
weight palladium metal on carbon; said protic solvent is
selected from methanol, ethanol, or isopropaﬁol; said
aprotic solvent is selected from ethyl acetate or isopropyl

acetate; said reaction atmosphere of hydrogen gas is between
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-38 WD 2006/ 122072 PCT/ US2006/ 017817 about one to about ei ght atnospheres
of pressure; and said reaction tenperature is between about 20C to about
40C, and (b) said suitable solvent is a m xture of water and an aprotic
sol vent seeciedh2bo7om et hyl acetate or isopropyl acetatmgr/uRadsthirseact i on
at nosphere is selected fromnitrogen or argon; said inorganic base is

sel ected ipQAm NagSQE Aafhtsalgnt F £ARE S HLALTRAT drdE8ul-g ; behdegn about 40C

and about 60C. [0072] According to another enbodinent for the process for
produci ngr SA¢ErRIb ITRRSTraftyrpuil e Petweer) akiud #Oral te aakeyst40°S: about 5% by
wei ght palladi umnetal on carbon; said aprotic solvent is ethyl acetate;
said reaction atnosphere of hydrogen gas is between about four and eight
at nosphiérlesadfl pnéssbie; salnkbrsaiis readkione ¢o&nmperert el e betrweén about 20C
to about 30C, and (;b) .sajd suitable solvent is.a mxture_of ter and an
aprotic %%/%n%t SseeJIE)ecctte d%fr%‘me h Ia%ecteeietaet é’rofspgécﬁpgé)y?.ce%%%ate; sai d
reacti on sdidsphers drs asabegphedef t Onadnddagefroandisabdenr €ACiT N ;
tenperature, | s, between about 40C and about 60C. [0073]. Accordi ng to anot her
enbodi menta¥YriNHIF G £8$Sf dF SPFERT g A SBAPBUNE St SPéful a 11: (a) said

netal catabystids adra2%rlY i ¥ebshitedial Jditumoret aha Abeardyea. (50% wet ) ;
said aprotic solvent is ethyl acetate; said reaction atnosphere of hydrogen

gas is 938 si xAesordeventatansspiver egbefiperssife; ththdresiefst Rperature is
s@l yent is a mxture of water and an

about  (23Guc-aRd £blosgLhangUd a@ﬁh

aprotic solvent selected from et uyI acetate or isopropyl acetate; said
reacti of®)atsaddpherali satalwst dd fabomtnEtr byeveight dallastiganimetbase i s

relected SRRk, A0 SAL e S LAD o] YREILUAEaLE, ARy S0C (0074
reaction atmosphere of hydrogen gas is between about four
and eight atmospheres of pressure; and said reaction
temperature is between about 20°C to about 30°C; and

(b) said suitable solvent is a mixture of water aﬁd an aprotic
solvent selected from ethyl acetate or isopropyl acetate;
sald reaction atmosphere is selected from nitrogen; and said
reaction temperature is between about 40°C and about 60°C.

[0073] According to another embodiment for the process for
producing a compound of formula II:

(a) said metal catalyst is about 5% by weight palladium metal
on carbon (50% wet); said aprotic solvent is ethyl acetate;
said reaction atmosphere of hydrogen gas is about six to
seven atmospheres of pressure; and saild temperature is about
25°C; and

(b) said suiltable solvent is a mixture of water and an aprotic
solvent selected from ethyl acetate or isopropyl acetate;
said reaction atmosphere is selected from nitrogen; said
inorganic base is selected from Na,S0,; and said reaction
temperature is about 50°C.

[0074] According to another embodiment for the process for

producing a compound of formula II:
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produci ng a conpound of fornula Il: -39 WD 2006/ 122072 PCT/ US2006/ 017817
(a) said netal catalyst is about 5% by wei ght pall adi um netal on carbon (50%
wet); said aprotic solvent is isopropyl acetate; said reaction atnosphere

of hydrogepodagbmrabout 12-18 psi; and said tenperat WegisseoglPri; 60C, and
(b) said suitable solvent is a mxture of water and an aprotic solvent

sel ect e(d )f Lom i SotPéfpé’At fate a% E % alg:d}; :‘“F%rﬂ}%a%%%ag%rl%aﬂ Za?eiect ed from

n|trogen S0 I'norgani ¢ base’i' s reaction
t enper at usie da&b@)ﬁOL(BOﬁ?Q@t ) | 09a 54t atmzmld: Is@ltr@nan!b‘shﬂ'soﬁﬂmdl ment for the
process for rodu0| a_conpound of formula, l ocC cI|c ring

syst em coHsT€t5%ig 581‘1 rﬁ@ﬁﬁé % 3Eposphsts %BVQFHQ%. %a?ljrﬁm

opt i onal | 2 ClMYsiiseandPsh9d2teMSéL{QAONE SBbaet 6d°d ¥ AN, O, or S and each
R16 optionally conprises up to 5 substituents |ndependently sel ected from

( C1- C4)(3t paighsubalpbarkteterd] Kyl 2 Bixpere)of watqEps] anceprarhag to

anot her eé%;g to1hat 5he BLos d edugi.ng,a4C und, of formula I1:
R16 is a p en;{@% nggr(%Stl oﬁg &?:%rnpﬁrgflma% %g(éto % sugg%)?t uents
independemtmqﬁmr@cuedSEﬂ.ecrt(ad:lﬁtm) Tsittriggit eaifr ancheanialldade ier
(CH2) n- Z. siloe YQd %ccorﬁ ng, 1.0 _anot Qle eacotdllomer]cter&c %rr h%epr gcess for
produci ng™ & corrpoun oryufac P %4 Ibhen H f‘ﬁo ? 1-Accordl ng

to anot hero%enbodi ment for the process for produci ng a corrpound of formula
1 Y IReRIC Rhand e, e L.t QLREr Lo L9r T Fidsliahydrof urany!

producing a compound of formula II:

R'® is a monocyclic ring system consisting of 6 members per
ring, wherein said ring system optionally comprises up to 2
heterocatoms selected from N, O, or S, and each R'
optionally comprises up to 5 substituents independently
selected from (C;-Cs)-straight or branched alkyl, or (CHy)p-
Z.

[0076] According to another embodiment for the process for

producing a compound of formula II:

R'® is a phenyl ring optionally comprising up to 5 substituents
independently selected from (Ci-Cs)-straight or branched
alkyl, or (CHy),~Z.

[0077] According to another embodiment for the process for

producing a compound of forxrmula II:

R'® is a phenyl ring.

[0078] According to another embodiment for the process for

producing a compound of formula ITI:

y is zero;

R’ and R? are taken together to form a 3-tetrahydrofuranyl
ring; and

R’ is hydrogen.

[0079] According to another embodiment for the process for

producing a compound of formula II:
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[ 0079] According to another enbodi nent for the process for producing a

conpound of fornmula Il: -40 WD 2006/ 122072 PCT/ US2006/ 017817 vy is zero; Rl
or RR is selected from hydrogen, nethyl, ethyl or phenyl; and the other of
Rl or R2 iwosedsmeteerl from - CH2OH, - CH2CN, -CH2CH2CN, aicTyéshidhloEs2CH3) 2; or
wherein RL and R2 are taken together to forma 3-tetrahydrofuranyl noiety;
and R9 |§ hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl. [0080]

Accordl ng to anot her enbodi nent for the process for producing a conmpound of
for mul &' 1dr. RR1iersededtedtingm hydtovhs, ondehybf e¥hydr o2 phenyCTH2CN, and RO

Is (S)- erl"rLD%yl he[ ggﬁ%%r% - %raﬂd S; e 1 lecI%rg%lO(ii g}t:‘lnt éH &PPOB%JH éﬁcor ding to

anot her odi‘rren he process for produ orfpoun of formula |1,
sai d conmpauRdHAN,f ermutH,N (\cHz(?H;J.)zy hSE&Ylearei\h(E1L HnHJ R°ROr® RXerV is prepar ed

by a process nprisgn st eps . of ctln ound of formula
VI1 with é’gﬁﬁg‘%eﬁ% %9%& ﬁ’t t(ﬁ% ﬁlhéflﬁilrf’%t}%@ %é’ &i’dﬂﬁt equi val ent ,
under r3uid a{g,logo@@ﬁdl t(gpnﬁetﬁﬂ pr@qm&h@lcogpoygp_p}df&{ﬁg@lﬂl [1; HOY R1

X110Y R1 T- R2 VIl VIIl and (b) reacting sald conpound of formula
VI, 690%10]syntmqr@épgytac@’é%@aﬁeewwn& fger that PreceserEf, with a

producing a compound of formula II:
R! or R? is ethyl; and the other of R! or R? is -CH,CN; and
R® is (S)-methyl.

[0081] Step 1 and Step 2 Embodiments:

[0082] According to another embodiment for the process for

producing a compound of formula II, said compound of formula

V:
WMy
0N T
R O R?
v

is prepared by a process comprising the steps of:
(a) reacting a compound of formula VII with a phosgene
reagent or a suitable phosgene reagent eqﬁivalent, under

suitable conditions, to prepare a compound of formula VIII;

HO._ _R! X _O._ _R!
Y — Y Y
R2 O R?

VII VIII

and

(b) reacting said compound of formula VIII, or a
synthetically acceptable analog or derivative thereof, with a
compound of formula IX, or a synthetically acceptable analog

or derivative thereof, under suitable conditions:
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conpound of forrmula I X, or a synthetically acceptable analog or derivative
t hereof, under suitable conditions: -41 WO 2006/ 122072 PCT/ U52006/ 017817 v~
)y XYOYRL + 02N/ NH2 O R2 RO VIII I X wherein: X1 is halogen; vy is
zero; Rl owoBeiimomel ected from hydrogen, nethyl, ethykcomuspheoysiy and the
other of RL or R2 is selected from-CH20H, -CH2CN, -CH2CH2CN, or

- CH2N(CH2CH3) 2; or wherein Rl and R2 arg,taken together to forma

3-tetrahydrofuranyl noiety; RO is hy , (S)-nethyl, (S)-ethyl, or
(S) - hydr oxymet hy% \%a Bh V1 iis indep tl)queI ected from hal ogen, N2, CN,
OR12 OC(O R13, }:‘5212 OC( O) ORO OIOR12, OC(O N(R13)2, OP(O
(OR13)2, SR13, S S(0) R13, S(0)R12, SOR®13, SC2R12, S02N(R13)2,

S02NR12R13, SMBR13, C(0)R12, C(O OR12, C(OR13, C(0)OR13, NC(O C(O R13,
NC(O C(O R12, NC(@mO) OR13 NC(0) ( 0) NGR13) 2, C(O N(R23)2, C(O N(OR13)R13,
C(O N %1R12 C(NOR13) R13, C(NOR13)R12, N( R13) 2, NR13C( O) R12, NR13C(O R13,
NR13C( gﬁ%@i TNR13C(0) OR13, NR13C(0) OR12, NR13C(0) N( R13) 2, NR13C( 0) NR12R13
NR13502RL3: H¥RLZSA2R12, NR 13S02N(R13) 2, NR 13S02NR12R13, N(OR13)R13,
N(OR13) R12, P(O (OR13)N(R13)2, and P(O (OR13)2; wherein each R12 is a
nmonocy&l +& ®F*@ bicyclic ring system consisting of 5 to 6 nenbers per ring,

wher el g Sl G §§ o 2uSL &8N ARk %@kbx, ROTRELSES. Wik hghernggtons el ect ed

fromN, 0, or S, ereln a jacent or S may be
subst i t uteed wmehocbe)y, okl each’ mzseimqt@dalfmmoﬁmo}ses—%cuo 3

substi tuQr&tfgcﬁz%Ne,Cto?:d —CEIEI@{EFB&%(_@)Z; or wherein R! and R? are taken

together to form a 3-tetrahydrofuranyl moiety;
R’ is hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl;
each V! is independently selected from halogen, NO,, CN, OR'?,
oC(0)R'®, oC(0)R', OC(0)OR™, OC(O)OR', OC(O)N(R'),,
OP(0) (ORY),, SR, SR', s(0)RY, S(0)R'?, SO,R'?, SO,RY?,
SO;N (R'?),, SO,NRM™R®, sosrR™, C(0)R'?, C(0)ORY™, C(O)R™
C(0)OR™, NC(0)C(0)R™, NC(0)C(O)R', NC(0)C(O)OR",
NC (0)C(O)N(R™),, C(O)N(R™®),, C(0)N(OR™®)R', C(0)N(ORY)R'?,
C(NOR™)R¥, c(NOR®)R™2, N(RM),, NRY¥C(0)R!?, NRC(0)R®,
NR™C (0)R'?, NRMC(0)ORY, NRYC(0)OR'?, NRM?C(0)N(R"),,
NRMC (0)NRMRS, NRMS0,R™, NR™®SO0R™, NR™MS0N(R),,
NR™¥SO,NR'R"?, N(OR™)R?, N(OR™)R'?, P(0) (0OR®)N(RY),, and
P(0) (OR™);
wherein each R is a monocyclic or a bic&clic ring system
consisting of 5 to 6 members per ring, wherein said
ring system optionally comprises up to 4 heteroatoms
selected from N, O, or S, and wherein a CH; adjacent to
said N, O or S may be substituted with C(0); and each
R!? optionally comprises up to 3 substituents selected
from R
wherein each R'® is independently selected from H, (C1-Ca)-
straight or branched alkyl, or (C,-C4) straight or

branched alkenyl; and
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wherein each R13 is independently selected fromH, (Cl-C4)- straight or
branched al kyl, or (C2-C4) straight or branched al kenyl; and -42 WD
2006/ 122072 PCT/ US2006/ 017817 wherein each R13 optionally conprises a
substi t uenwa fé/1220@ R14; wherein R14 is a nonocyclic opcpySloseisihds i ng
system consisting of 5 to 6 nmenbers per ring, wherein said ring system

ti |1 | 10 4 t | N,_.0, .or S d
wherain 5 CRpRe Rl A0 dar el MR EeRc Shnt Pl P 0 Oy ancl

each R14 opti dralR'Yy; conprises up to 2 substituents independently chosen

fromH (Cl- M)-strajrﬂgmor branched al kyl , or (C2-C,4%< straight or
branched al kenyl WPAESLRet hyt e dIPRFYCEIS. o8t AyPERET bXyE I YEHSh- Z;
wherein Z is sel ectedsicembabpgeno QNmdMRrs 553, r 0653, wikdkeS( G - C4) - al kyl
SQ(Cl- C4)-al kyl, S02(Cl-C4)-al kyl, NH2, NH(Cl-C4)-alkyl, N((C1-

C4) -al kyl )z, N((Clseay- gyl Frasen qaHoneldyocenreayeal Wyl tord

QG -C4)-alkyl;  wherebBaBohs Derdeten fFonPh, 40, 289 &be&gamﬁér‘%fé an am no
protecting group; and ereln any carbon atomin any R13 is optionally
replaced by 0, S, aSCH:S@Rjaddit dro NeCE- B4)0adky$ . md D8 FHubktddudedg t o

anot her enbodi nent _f. process_f.or 14 praoduci a compound of formula V,
sai d process conpr iwé}gé %Rg) ’o?nrm?%c}be t e loqqagaﬁynﬁ:omn%lgngu?asosai d
phosgene reagent i 2 ashbgtiaudftet hddouident130%nsekit EOEmOE, pfmsgene in

t ol uene; said sui tabLe conc{iﬁti on itabl e sol vent _seﬂtect ed from

%lrcongri se_a Jiu
a nonpol ar aproti &450F VemING FuiEPCaesr gakvt: se!CagCe) straig
- or branched alkenyl, 1,2-methylenedioxy, 1,2-

ethylenedioxy, or (CH;)n,-Z;
wherein Z is selected from halogen, CN, NOj,
CF3, OCF3, OH, S(C;-C4)-alkyl, SO(Ci-C4)-alkyl,
S09 (C1~Cyq) ~alkyl, NH, NH(C;-C4)-alkyl, N((Ci-
Ca) -alkyl)s, N((C1-Cq)-alkyl)R'®, COOH,
C(0)0(C1-Cy) —alkyl or 0O(C1-C4)-alkyl;
wherein n is 0, 1, 2, 3, or 4; and
wherein R'® is an amino protecting group;
and
wherein any carbon atom in any R™ is optionally replaced
by 0, S, 80O, S0, NH, or N(C:1-C4)-alkyl.
[0083] According to another embodiment for the process for
producing a compound of formula V, said process comprises one
or more of the following:
in step (a) said phosgene reagent is about a 10% to about a
30% solution of phosgene in toluene; said suitable
conditions comprise a suitable solvent selected from a
nonpolar aprotic solvent; a suitable organic base; a
suitable reaction atmosphere; a suitable reaction
temperature; and a suitable reaction time; and
in step (b) said suitable conditions comprise a suitable

solvent selected from a protic solvent, an aprotic solvent,
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suitabl e reaction atnosphere; a suitable reaction tenperature; and a
suitable reaction tinme; and in step (b) said suitablggosdésiointns conpri se a
sui t abl w0 ¥64/128HE sel ected froma protic solvent, an aprotic solvent, -43
PCT/ US2006/ 017817 WD 2006/ 122072 or m xtures thereof; a suitable inorganic

or organlc base Suit reactlo atrm sui tabl e reaction

t enper at ur®: & essu:é g?e f e3cT I or n%if%gggif §CC§F ‘f"rrl]lgct]% Hhotther
enbodi nentsdidadike retocesa éamospmacblc|an®uatabrmouadceioﬁor mula V, said
process conprises one or. nore,of the follown in step (a) said phosgene
reagent i sn%?Hﬁﬁaté‘r%‘VaE‘Sl at ?Bht?}?{e pifESGeR@ i€ gm{eol uene; said nonpolar
aprotic 9lgugnt i fccdedizene: Plarddthéenempsdifedt JasY c@sdsRY Ebdi ne; said
suitabl e reaction atnosphere is nitrogen or argon; said suitable reaction

t enper afyEEUFEng et vRETPARBLC R FomaNda HbosRi GO OERP wHimbrdgiesabhe react i on
time is hetween abput ¢ 11@@] nd:© about 48 hours; in step (b) said suitable
t

condi tions conprise a sul sol vent m xture; a suitable organic base; a

sui t abl én is¢apt ®h aanbspitt&rﬁnea reaigbabl esrabett on 2@nperlattioe; odnd a

suitable reaction ti sai d, sui t abl.e sal vent m_X ure corrprlses a

m xture ofPa pProt éLnrsT%io ‘éﬁ?eanﬁaé‘i WERE 285PG&Rt SRASFRFn*Rai d protic

sol vent | shayaiedlg candodnenei nsaﬁdl drgamm |b@sszolg\sepyrualﬁe: eehbdl et Ihyl

acetate, isop acetate, n-but acet agte, benzene, toluene, xylene,
tr‘?gpledl %JF%

di chl or onet s TERCE68t AEMRSPRAF Drict GHhr O9eHi PFUBFIPBF UBRES et hyl et her,

i sopropyl gihelb1OrBRERBL temBEiNtuLd NEY betdiednl BBLAAND G PSR | S sel ected
from Na2CO8, K2CD3, Cs2C03, Li2C03, NaHOO3, KHCO3, NaOH, KOH, Li OH; said

reaction aRPREpHE; | andesatd R FTheaaireachi PR OGERE ok S dpgforeen SoMEr eact | on
t enper at ur ¢ 4§, beteer abayt h899s?”d about

in step (b) said suitable conditions comprise a suitable
solvent mixture; a suitable organic base; a suitable
reaction atmosphere; a suitable reaction temperature; and a
suitable reaction time; and said suitable solvent mixture
comprises a mixture of a protic solvent and an aprotic
solvent wherein said protic solvent is water, and wherein
said aprotic solvent is selected ethyl acetate, isopropyl
acetate, n-butyl acetate, benzene, toluene, xylene,
dichloromethane, dichloroethane, chloroform,
trifluorotoluene, ethyl ether, isopropyl ether, or methyl t-
butyl ether; said inorganic base is selected from Na,COs,
K3C03, Cs2C03, Li,CO;, NaHCO;, KHCO3, NaOH, KOH, LiOH; said
reaction atmosphere is selected from air, nitrogen or argon;
said reaction temperature is between about 20°C and about
80°C; and said reaction time is between about 30 minutes to
about 24 hours.

.[0085] According to another embodiment for the process for
producing a compound of formula V,

in step (b) said suitable solvent mixture comprises water and

toluene; said inorganic base is selected from Na,CO;z; said
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80C, and said reaction tine is between about 30 mnutes to about 24 hours.
[ 0085] According to anot her enbodi nent for the process for producing a
conmpound of forrmula V, in step (b) said suitable solvent m xture conprises

wat er and wigodobengg72sai d i norgani ¢ base is sel ected froppiNeR6sddizssal d - 44
WO 2006/ 122072 PCT/ US2006/ 017817 reaction atnosphere is selected from

nitrogep; id i t i bQt - . sal tiontinme is
bet Weenlnea}'slcﬁt(;aluo'tIjl E%gﬁgﬁgggge %8%% drA{\{:egz%lorfgioﬁ\g{;{tH %ri%%%hgér'&e%fo%}{é%% for the

pr ocesstémperapugedudsngbaut obPiunedndf shbd meacdLorX it iime did beitween[ 0087]

Accor di toza ot her _enbodi nent for the process for producing a, conpound
of for Yy 9 §Y%%8t0; RL and R2 are taken together to forma
3-tetrahysbealf ur apgbordbhet yo amsckiRY) ismbbydmenenfodr tiS)prdmidyyfor] 0088]
Accordi ng to anot her enbodi ment for. the process for producing a conpound of
f or nul aPRPIURENGr aRIOTBOURH e eEPF TR Ny dr ogen, nethyl, ethyl or phenyl; and
the ot hgr ;of Rlopin&2 is selected from-CH20H, -CH2CN, -CH2CH2CN, or -CH2N
(CH2CH3) 2; and R9 is hydrogen or (5)-nethyl. [0089] According to another
enbodi nEM8%Ihe pResendingnventnorher eribedsmant ofpoublde aprdersrulforva: . C

TYOYR1 oé?]ﬁ% ggCS{nPguﬁgl &tﬂg{@ﬂ‘a Vvyherei n: Qis N2 or NH2; each of RL

and R2 T's 1 ndépendentTy seél ecte om hydr ogen; - CF3;
y is zero;

R and R? are taken together to form a 3-tetrahydrofuranyl
moiety; and

R’ is hydrogen, or (S)-methyl.

[0088] According to another embodiment for the process for

producing a compound of formula V:

R! or R? is selected from hydrogen, methyl, ethyl or phenyl;
and the other of R!' or R? is selected from -CH;O0H, -CH.CN,
-CH,CH,CN, or -CHpN(CH,CH3)z; and

R’ is hydrogen or (S)-methyl.

[0089] According to another embodiment the present

invention provides a compound of formula Va:

H
N.__O._R'
Q/©Y \[r Y
R O R?

Va

or a salt thereof, wherein:

Q is NO,; or NH;;

each of R' and R? is independently selected from hydrogen; -CFi;
- (C1-Cg) -straight or branched alkyl; -(Cz-Cg)-straight or
branched alkenyl or alkynyl; -(C;-Cg)-straight or branched
alkyl-R’; -[(Cy-Cg)~straight or branched alkenyl or alkynyl]-
R’ or -R’; and wherein at least one of R' or R? is
- (C1-Cg) -~straight or branched alkyl—R7; - [(Cy-Cg) -straight or
branched alkenyl or alkynyl]-R’ or -R’;
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-(Cl-C6)-straight or branched al kyl; -(C2-C6)-straight or branched al kenyl
or al kynyl; -(Cl-C6)-straight or branched alkyl-R7; -[(C2-C6)-straight or
branched al kenyl or alkynyl]- R7 or -R7; and wherein at |east one of Rl or
R2 is -(CwdaBpe/semi ght or branched al kyl -R7; -[ (C2- CopeBi§Rbdits19r
branched al kenyl or al kynyl]-R7 or -R7; -45 WD 2006/ 122072 PCT/ US2006/ 017817
wherein up t n_a of sai d _al kyl | K or al kynyl are
optionally al('r?le Gflnng[Pe ? r?t |h¥r&§-'°8p a%%d“%ylrhfnya Ol% aal%d ﬁ?%ﬂlfe alternatively
t aken togethemlken&mruraalkymyrﬂamhwabtnaﬁannpgandhgm@epemdnﬁuiyz hydr ogen
atons in said_ t traaygrofyran ring are optionally replaced by -OR6 or -R7
each R3 is in&?ﬁ REERt PY 8el &t ed from hal ogen, CN, -OR4, or -N(RS)2: R4 is
sel ect @l {HdM*hydeogePernd Glvd®B) tSideal Gbée@ﬁebr@cﬂcf@v_&'n al kyl,
-(C2-C6)-straight or branched al kenyl or al kyny -[ (C1-C6) -straight or
br anched faqqzﬂhpfdmfurﬁ{lcal@) -ERergighur &P Brlahéﬁ@aelm XePys ior s@ikynyl ] - R7,
<A(0) - [ ( Wtk (&g% ] [ ) oot LRT ght or
branchedq;z key%FBQhQQ §%§ a3 ?fKi& re?%%?%?géfz 6@%F§ncﬁ
aIkyI]eN¢H8R21S-@@@pp @d@nCEy seleight faorbhadobed, alRenyPRor or
al kynyl ] - @5@ -P(0) (OR8) 2, -P(O) (ORS) (R8), -C(0)-R -S(O)2N(R5)2
-[(Cl1-CB)- s& ?ght or branched al kyl]-CN, or - [(C2-CB)-stra|ght or branched
al kenyR* ot s adyylelt Epmwhgtiebgenip + @ 4Chy- tageaylat mbirlanahydof sai d al kyl,

al kenyl or_.al kynyl ar OptIQn |1 nd dependent |y aced by -C=0 or Y,
Y is sel étltted f rofera éb%’ Etﬁfg“ b g‘ °rs€ YLl S02R8, NHRS,
N(R8) 2, COORS-of %m@a&h BSbkanth@mmntJRV sel eej-eq) fsena iyl ogen,

-(Cl-Co)- strai ht or _branched al kyl, %e -stralght or branched al kenyl
or al kynyd% hrﬁ@eilﬁéa?lgﬁwigmf ﬂkmyédc d "4 Wyl {RzCs) -straight .
or branched alkyl]l, -C(0)-{(Cy-C¢)-straight or branched

alkenyl or alkynyl], -C(0)-[(C1-C¢)-straight or branched
alkyl]-N(R®),, -C(0)-[(Cy-Cg)-straight or branched alkenyl or
alkynyl]-N(R%),, ~P(0) (OR%)z, -P(0) (OR®) (R®), -C(O)-R’,
-S(0)2N(R%)3, -[(C1-Cg)-straight or branched alkyl]-CN, or -
[(C,-C¢) -straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
Y is selected from halogen, CN, NO,, CF3;, OCF;, SrR®, S(O)RS,
So.rR®, NHR®, N(R%),, COOR® or OR®;
each R® is independently selected from hydrogen, -(C1-Cg)-
straight or branched alkyl, -(Cy-Cg)-straight or branched
alkenyl or alkynyl, -[(C:1-Cg¢)-straight or branched alkyl]-Rﬂ
-[(Cy-Cg) -straight or branched alkenyl or alkynyl]-R’, -[(C;-
Cg) -straight alkyl]-CN, -[(Cy-C¢)-straight or branched
alkenyl or alkynyll-CN, -[(C;-Cg)-straight or branched
alkyl]-0OR4, - [ (Cy-Cg) ~straight or branched alkenyl or
alkynyl]-OR*?, -C(0)-(C1-Cg) -straight or branched alkyl, -
C(O)-1(C2-Cg) ~straight or branched alkenyl or alkynyl],
-C(0)-R?7, -C(0)0-R’7, ~C(0)0-(C1-Cg)-straight or branched
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-[(C2-C6) -strai ght or branched al kenyl or alkynyl]-R7, -[(Cl- C6)-straight
al kyl]-CN, -[(C2-C6)-straight or branched al kenyl or al kynyl]-
-[ (C1-CB)-straight or branched alkyl]-0OR4, -[(C2-C6)-straight or branched

al kenyl  orwoah#ynyilrl - OR4, - C(0) - (C1-C6)-straight or braneahedo@loshs -
C(0)-[(C2-C6)-straight or branched al kenyl or alkynyl], -C(O-R7, -C(OOR

7, 0(0)0£ [()gz%t&gal[geg -9 -Beanehed 4o %Qrf%e%%%%%%f@/ US2006/ 017817

al kyl , - straight or or ~al kynyl],
- ( 0)2 ((}.ﬂlﬁejylsltralsgﬁﬁzﬂfclbﬁahﬁﬂemnadﬂqlor brrancS(aa) 2iRyl., oortwo R5

noi eti es, n heund to the ni trogen.ato takentogether wth
said nit r_o%gﬁp P‘o’m? 0 twfoo:ﬁmlg Jse’fjoe r‘?&%ﬁ’ P@Hnﬁ]e{; EB‘S?CF?IB ring, wherein
said heteloeygdd GtomNgaopt taxeh | yog:éﬁﬁea:l Reth baid addibyemadtomeier oat ons

i ndependently selected fromN, O, S or . S(O2; wherei n up to 4
hydr ogen &2 i*h Eeny HFm?ﬁFﬁaam?Wrocyaﬂ%ﬂer wheyRy &7#+doptional Iy and

i ndependepd d &0t Il%cefein%/o%&é?ngiqf cd?ﬁ,asﬁssgl g6t 8d25A0R ofh D) - CH3,
-CH2-C(O -OH, - CN, CH2- C=CH, each R7 is a
monocycl i kerrdsitops |1@dﬁpﬁ§d§19§hén$®mteﬁqﬂ fifﬁmsdeO rSngS§9)st@1fn i. the ring
conpri ses ra 7 ring atons independently selected fromC, N, O or S; ii.
no nmore than 4 ring atoms are selected fromN, O or S; iii. any CH2 is
optional |y wbpkatedumitch 4CQ)driogenanyossi isnoqm'r cmfals’@zid epllkyded with S(O or

optionai Ty r et HERY oy AL LZaEh RS T IRAaNaBRE) 5 CEPEREERETY om hydr agen,
-(Cl- A4) - st r aigggla@edbbgtneied akky}, or -(C2-C4)-straight or
R® is selected from -C(0)-CH;, -CH,-C(0)-OH, -CH,-C(0O)-0-tBu,
-CH;~-CN, or -CH,-C=CH;
each R; 1s a monocyclic or bicyclic ring system wherein in said
ring system:
i. the ring comprises 5 to 7 ring atoms independently
selected from C, N, O or S;
'ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(O) ;
iv. any S is optionally replaced with S(0) or S(0);; and
v. up td 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by V';
each R® is independently selected from hydrogen,
- (C1-C4) -straight or branched alkyl, or -(C;-C4)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CF;, OCFi;, SR'7, s(0)R'7, so,r'", NHRY,
N(R'),, COOR' or ORY;
wherein R'? is selected from hydrogen, -(Cy;-Cg¢)-
straight or branched alkyl, -(Cz-Cg)-straight or
branched alkenyl or alkynyl;
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branched al kenyl ; wherein up to 4 hydrogen atons in any of said al kyl or

al kenyl are optionally and i ndependently replaced by halogen, CN, NO2, CF3,
OCF3, SR17, S(O R17, SO02R17, NHR17, N(R17)2, COOR 17 or OR'; wherein Rl7 is
sel ect ed fwomdsyidzoogen, - (Cl-C6)- straight or branched paitkyd2006/017817
-(C2-C6)-straight or branched al kenyl or al kynyl; -47 WO 2006/ 122072

PCT/ USz0064 Oslgﬁc?ted?gfﬁo&l ﬁ?ﬁ?&%}@ﬁl fgom frydepuastraoight( Gr G8hnehedi ght or
branched al kyl or -C6) -cycl oal i phatic; wherein up to 4 hydrogen atons in

any of sati&val 1A (CGTCG)Cy‘Fé’ICéQPELbﬁE@ tCare optionally and i ndependently

repl aced by r r a )i i F n d R is
CH2Ph, thenerlibg:f(lQislqnoIty o W&%ﬂ Bt%(éé‘ C%w%@gfmél@gﬁ%g é? and

provi ded t hat qm?elofadllpbwtng goeperiidssdde exd mdéﬂpen@@)tlﬁet hyl

2- (et hoxycar o g% Ltyop hepyl) al Iyl carbamate; (c) methyl

2- hydroxy-1-(3- rop ylﬁzpropyl carbamate; (d) allyl ‘

2- (et h@xysoadbdnyhatl (3-nit rophenyl )et hyl carbanmate; (e) ethyl

cyano( 3- n|t henyl | car ba e, .and_( et h

2- (et hd&y Y"Bgﬂylﬁ) lfn?‘é'léﬁf’ﬁﬁ’apﬂ‘é ylf‘) iz C&%ut%ﬂ%ﬁﬁbahﬁt@“[% * Accor di ng
to anotchg@ozem)od@mnt cliheopresenin, ;i aMgnti on provi des a conpound of fornul a
Va: uOYRI RO IO Va or. a salt thereof, wherein: e(g‘is NC2 or NH2; each

of RL @ﬁevméeiistmvae%d@%hwl@@ EETBAURES R e

(b) methyl'z {(methoxycarbonyl)-1-(3-nitrophenyl)
allylcarbamate;

{(c) methyl 2-hydroxy-1-(3-nitrophenyl)propylcarbamate;

(d) allyl 2—(ethoxycarbonyl)—l—(3~nitrophenyl)ethylcarﬁamate;

(e) ethyl cyano(3-nitrophenyl)methylcarbamate; and

(f) ethyl 2-(ethoxycarbonyl)-1-(3-nitrophenyl)-3-
oxobutylcarbamate.

[0090] According to another embodiment the present

invention provides a compound of formula Va:

Va
or a salt thereof, wherein:
Q i1s NO; or NHj;
each of R' and R? is independently selected from hydrogen; -CFs;
- (C1-Cg) -straight or branched alkyl; -{(Cy-Cg)-straight or
branched alkenyl or alkynyl; -(C;-Cg)-straight or branched
alkyl-R’; -[(C,-Cg)-straight or branched alkenyl or alkynyl]-

7. and wherein at least one of R! or R? is

R’ or -R
- {C1-C¢) -straight or branched alkyl—R7; - [ (C2-Cg) ~straight or

branched alkenyl or alkynyl]—R7or -R';
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-(Cl-C6)-straight or branched al kyl; -(C2-C6)-straight or branched al kenyl
or al kynyl; -(Cl-C6)-straight or branched alkyl-R7; -[(C2-C6)-straight or
branched al kenyl or alkynyl]- R7 or -R7; and wherein at |east one of Rl or
R2 is - (GleQoeyrstorai ght or branched al kyl -R7; -[ (C2- CorTatst@sgivg1or
branched al kenyl or al kynyl]-R7 or -R7; -48 WD 2006/ 122072 PCT/ US2006/ 017817

wherein up {;Refe ity 09N @trﬂz'ﬁroig@nagyoﬁ?% BRighyald®ylsaidd kepyh or al kynyl are
optionally and I ndegendent |y replaced by R3; or Rl and R2"are alternatively
t aken toget heelkenyér araalkeny hrank chmignadiligandhendependgenttdy? hydr ogen

atons in said ydr.ofur ring are optionally replaced by -OR6 or -R7
each R3 is ingé%g%ggﬁt ﬁg Iée’l Zac}ted fromhal ogen, CN, -CR4, or -N(RS)2; R4 is
sel ect &) dumdm’hpedeogthernd Clvds) -tsikeai ghtyeohebr anchedr al kyl ,

-(C2-Co6) -strai.ght ar branched al kenyl or al kynyl -[(Cl-C6).-straight or

b anched S A er arBoCREeE) TS h D 6P £ BHCheHChI REE Gt Byl 1 K7,
- C(0) - [ ( GletRhyshb@ughh rohgbapachind cdlahyl] repCaOral b £2-69) ot ral ght or
branched al kenyl or al kynyl], -C(0)-[(CLl-C6)-straight or branched

al kyl | SRcRsR2, is Grorrprcencdy- setef fsompHadensa - afFNenyPRor or

al kynyl ] -N@B)2, -P(O (ORB) 2, -P(0) (ORB) (R8) , -{O-R -S(0)2N(R5)?2,
-[(C1l-Cg)-stralght or branched al kyl]-CN, or - [(C2-C6)-straight or branched
al kenyR" ofs adedapred Enomvhydspaeup t C14Chydstogeiohat ors branghgdof said al kyl

Y i Cel GEUBI T r o natoainolaR: KpoP ARy o R o ke,
N(RB) 2, COORS-0¢). - ORBy; 1 gdeic lorRbriasched epBaddntR’y sél€ctGd-broaidiydr ogen,
(Gl ) p AL Banehed aliod v (S gty obh Yeligighed af eny
or branched alkyl], -C(0)-[(Cy;-Cg)-straight or branched
alkenyl or alkynyl], -C(0O)-[(Ci-C¢)-straight or branched
alkyl]-N(R®),, -C(0)-[(C3-C¢)-straight or branched alkenyl or
alkynyl]-N(R®),, -P(0)(OR%);, -P(0) (OR®) (R®), -C(O)-R,
—S(O)zN(RS)z, -[(C1-Cg) -straight or branched alkyl]-CN, or -
[ (C;-Cg) —straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by —-C=0 or VY;
Y is selected from halogen, CN, NO,, CF;, OCF;, SR®, S(0)RS,
So,R®, NHR®, N(R®),, COOR® or OR?;
each R® is independently selected from hydrogen, -{(Ci1-Cg)~
straight or branched alkyl, -(C;-C¢)-straight or branched
alkenyl or alkynyl, -[{(C1-Cg¢)-straight or branched alkyl}-R7,
- [ (Cy—-Cg) -straight or branched alkenyl or alkynyl]—R7, -[(C1-
Cs)-straight alkyl]-CN, —[{(Cy~Cs)-straight or branched
alkenyl or alkynyl]-CN, -[(C;-Cg)-straight or branched
alkyl}—OR4, ~-[(Cy~C¢) -straight or branched alkenyl or
alkynyl] -OR?, -C(0) - (C1-Cg) ~straight or branched alkyl, -
C(0)-[(C2-C¢) ~straight or branched alkenyl or alkynyl],
-C(0)-R’, -C(0)0-R7, -C(0)0-(Cy~-C¢)-straight or branched
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-[(C2-C6) -strai ght or branched al kenyl or alkynyl]-R7, -[(Cl- C6)-straight
al kyl]-CN, -[ (C2-C6) -straight or branched al kenyl or al kynyl]-CN,
-[(C1-CB)-straight or branched alkyl]-OR4, -[(C2-C6)-straight or branched
al kenyl or alkynyl]-OR4, -C(0)-(Cl-C6)-straight or branched al k I -
C(0) - [ (C2-TOR0%{R2HHht or branched al kenyl or al kynyl ] PCTUSZEp0

-C(OOR, C(O)O(Cl C6) -strai ght or branched -49 WD 2006/ 122072

PCT/ US2006VI0A7.8 1T ( OaPkyl(C2~W3) OpOrp{ @t CBY -Istaraihgidt adkepyanohed al kenyl or

al kynyl ] S (G ht or. ranch d aI S(O2-R7; or two
R5 noi etl%]skmﬁﬁ bgﬁﬁg gélt Eép g%’ttrog hoa oéﬁi {%y}a toget her with

sai d ni t roge ,aRdMd0 twfoO[RIgﬂ lﬁoBetDes? mefmebednheterahgcéa@erl ng, wherein
said heterocyclic ring ?gtl onal Iy cont ai nsltl tgg@g addi ti onal het eroatons
2

i ndependeht 1P %H E608d RFont RS, CEetEEe) Yoih n1GRegeR RERR (56 4

hydrogen ad,Qis i3 tany - ﬁémﬁét@dalhéﬁ'érocy%lli%nyhn? #hkyayh @sgioptionally and
i ndependently replaced by -C=0 or R6 is selected from-C(O) -CH3,

- CH2- C( O hegraagqdic( ofng eBUionalip-aontagns. EHEoCRCrdebtrdly is a
monocycl iy @éréﬁ}%%' &ﬁd& Qﬂdéﬂgi% %%ﬁ!ﬁf‘éd‘ £ Sﬁ' do, féngsgd)shﬁmo o-r the ring

corrprlses rrng atons in ected fro S; ii.
no nore tHEM 4 ring atons are sel ected fromN Oor S iii. any CH2 is

27 VLG, £t SRR Bt BSRST 00, 0
optionally re;ﬂlazcee@rlbprvatlkﬁﬁph & | Ppincepepdant! ynéélbéﬁcﬂed:]fy’ om hydr ogen,
-(C1-AA4) - stralrgerg ac():redbganched al ké/l or -(C2-C4).-straight or
R® is selected from -C(0)-CH;, -CHz-C(0)-OH, -CHp-C(O)-O-tBu,
-CH,-CN, or -CH,-C=CH;
each R; is a monocyclic or bicyclic ring system wherein in said
ring system:
i. the ring comprises 5 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(0);
iv. any S is optionally replaced with S(0) or S(0),; and
v. up to 3 hydrogen atoms in said monocyclic ring
éystem are optionally replaced by vi;
each R® is independently selected from hydrogen,
- (C1-C4) ~straight or branched alkyl, or -(Cy;-C4)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CF;, OCF;, SR, S(0)RY, SO,R'?, NHRY,
N(RY);, COOR' or OR'’
wherein R'7 is selected from hydrogen, - (Cy-Cg)-
straight or branched alkyl, -(C;-Cg)-straight or
branched alkenyl or alkynyl;
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branched al kenyl ; wherein up to 4 hydrogen atons in any of said al kyl or

al kenyl are optionally and i ndependently replaced by halogen, CN, NO2, CF3,
OCF3, SR 17, S(O R17, SO2R17, NHR17, N(R 7)2, COORLl7 or ORl7; wherein R17
is selected from hydrogen, -(Cl-C6)- straight or branched al kyl,

- (C2- Cc) - sVOOWNR20G2  branched al kenyl or al kynyl; -50 RB/U3005/01782072

PCT/ US2006/ 017817 R9 is selected from hydrogen, or -(Cl-C6)-straight or
branch&d ial «gleared G306 hydycteal i ghat |@;-Cahes whaergditn azp birandhkyidr ogen

atonms in of saj | Kyl , ;or..cycloaliphatic are optionally and
independe%}%/}i/l Orreplcgé ﬁ%yc-lag&Bﬁag.lc[O%ﬁl According to another enbodi ment
for conpoungfeotinfapntd & Va/drBhcandtBhsaie dmKedt tget Bakylo berm a
3-tetrahydrofuranyl _ ring;, and RO is hydrogen. ,[00921 _ According to yet

anot her errbodi%ﬁoafldphégﬁﬁo%ﬁ%so%‘?lorfa&r%Iaéld\/é?dﬁﬁeﬁﬁiewlﬁ’s sel ected from
hydr ogen, met pd 1a@elaybéc_>|r_cpbe@ylg. and the other of Rl or R2 is selected
from-CH20H, -CH2CN, -CH2CH2CN, or -CH2N (CH2CH3) 2; or wherein Rl and R2
are talk®99oget ReFO¥$inDrin arptherr shipafoneRranker rsimorndsn@tRo i s

hydr ogen,. (l%-ggt_ hyl, (S)-ethyl, or (S)-hydroxynmethyl. [00931 According to
anot her _enbodi ment  f or compounds of forrmula Va: RL or R2 is ethyl; and the
ot her & ®IAOR® RZe sakerPObyetmelr tRO ficsm( 8) 3rtehyhhyf00O4arBHar naceut i cal |y
acceptabl e. salts of the conpounds of this invention include those derived
from pharrrrh%%’uta}ncal |y acceptable inorganic and organi c aci ds and bases.
Exanpl &8 9§ hydrogen.

[0092] Accdrding to yet another embodiment for compounds of

formula Va:

R' or R? is selected from hydrogen, methyl, ethyl or phenyl;
and the other of R! or R? is selected from —-CH,0H, -CH,CN,
-CH,CH,CN, or -CH3;N(CH,CH3),; or wherein R! and R? are taken
together to form a 3-tetrahydrofuranyl moiety; and

R’ is hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl.

[0093] According to another embodiment for compounds of

formula Va:

R* or R? is ethyl; and the other of R or R? is -CH,CN; and

R’ is (S)-methyl.

[0094] Pharmaceutically acceptable salts of the compounds

of this invention include those derived from pharmaceutically

acceptable inorganic and organic acids and bases. Examples of
suitable acid salts include acetate, adipate, alginate,
aspartate, benzoate, benzene sulfonate, bisulfate, butyrate,
citrate, camphorate, camphor sulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, fumarate, glucoheptancate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate,
maleate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,

oxalate, pamoate, pectinate, persulfate, 3-phenyl-propionate,

~51-



suitable acid salts include acetate, adipate, alginate, aspartate, benzoate,
benzene sul fonate, bisulfate, butyrate, citrate, canphorate, canphor

sul fonate, cycl opentanepropi onate, digluconate, dodecylsulfate,

et hanesul fonate, fumarate, glucoheptanoate, glycerophosphate, hem sulfate,
hept anoat e Yh¥@Ha3&e, hydrochl oride, hydrobroni de, hyR¢HUSPAE7817

2- hydr oxyet hanesul fonate, |actate, nualeate, nethanesul fonate,

2- naphtphairemesubioaaaee nj)mpidmit@,, saxalabee, paspatase pecti nat e,

persul f at.e, henyl - ionate, -51 WD 2006/ 122072 PCT/ 1JS2006/ 017817

pi crat & WC\YQPEFE E?gﬁfg’ﬁ%taéld IHEECAROBE St ar PPEE S ]dlcaé‘r‘?ﬁ e, tosylate

and undeeahQakesaBase 8akaSi imedd1des128N0BLEM &3l gcsdl@hl%aid netal salts,
such as sodium and potassiumsalts, al kaline earth netal salts, such as

cal ci urRot@sE inagRedFEm 3hkabing Aard hnimehadr aAFE. busds,ass (et cdgm

di cycl aljgx a I gl S th amno acids
such as ar é{la%?ﬁgg y%%%gs é‘%ﬁﬁb’w (I?}'lt ﬁggﬁ%g%agﬁf &H}% a\égasi C

ni t rogednwdtoaenyhgmgneupslt:@,n bb@letdpué‘t-éﬁgﬂzedmvmeh sut rsalgents ths | ower

al kyl EAI %e%’c ych L85 el hyl 5.8t h)i ropgn andf butl%/ chloride, brom des
and i odides: én 81 kYFsOP f &t es M such a% AEENYP, T Wihyl . dibutyl and

di anyl musrsat es, Alleag echai haskted Irﬂﬁﬁ‘ogé@.hcaﬂtdﬂnyﬂlg c_l;muyé. camjorei styl and

stearyl chlori de brom des and |od| des, ara des, such as benzyl
and pheM&HH Fllﬁregn’("aég AR oiFHS 2 @Frof"ﬁgﬁ E%f F2 GHUH Sersi bl e

productifetafa ,t Rehoby pobbai Negha &Qﬁ%@l c&oBpouRdSHPémi sl 111, formula IV
and IX be conven entlg prepared as salts. Specific acid sal ts useful
@

f or ides i sdialsylcenpbarrl ductopsuramerhyl dAaglhyx wEyputd sel ected

ffom aCArEHS S50 lsﬂlESQEeé”lo &hdirdhaliBEACELER! o &7 , 1BRS8ArCch &
Devel opnent, " Anderson, al , Academ c Press, 2000, e confents of

whi ch amerisitydoepdr atedrhér@hlprbgﬂasef dremides and iodides, aralkyl

halides, such as benzyl and phenethyl bromides and others.
Water or oil-soluble or dispersible products are thereby
obtained.

[0096] Compounds of formula III, formula IV and IX may be
conveniently prepared as salts. Specific acid salts useful
for producing salt of compounds of formula III, IV and IX may
be selected from acids known in the art. See, e.g.,
"Practical Process, Research & Development," Anderson, Neal
G., Academic Press, 2000, the contents of which are
incorporated herein by reference.

[0097] In order that this invention be more fully
understood, the following schemes and examples are set forth.’
The schemes and examples are offered by way of illustration,

not limitation.

[0098] Scheme 2:
Oyo /©\/
d Z—> ON NHg'HC! Q/H H,, 60 psi
2b N O 5% Pd/C
0 L os 1O
Na,COg 0 O EtOAc, 25°C
2a toluene/H,0, 50°C 2c
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[0097] In order that this invention be nore fully wunderstood, the foll ow ng
schenes and exanples are set forth. The schenes and exanples are offered by
way of illustration, not |imtation. [0098] Schenme 2: O\ 0 | NH2'HC C
02N 1 \ HH2, 60 psi 0 2b 02N/ NuO 5% Pd/C Na2CO3 0 0 Et CAc, 25C 2a

t ol uene/ H2W020€/138072 52 WO 2006/ 122072 PCT/ US2006/ 0178 PET/US20866EBPh, 0 H H N
/ Nu ONa2804 O~N Nu 2 110EOAC/H20, HIITO 0 50CO0 2d 2e r0 H2, 40 psi

ro N, I\/EO NOZ | PéEO Fqﬁoc MeO N 2f029 N// O N t) 29,
DI PEA OII ena.&o, . MO Nx O recryst.
H H O 0H2N2e™2h [6[)@9 S nﬁ-égc—/a-lgrve exenpl'i f Pes proc ss\[‘énb divment  of

the present invent®on d tébc,@re?pare conpound 2h. Therein, Oco rcially
avai |l abl e chl %Irdof ormate 2a is reacted under biphasig basic conditions at

50C with commercially avail able
N//\o Ho, 40 psi 40
MeO NO, IPAC, 40°C MeO NH,
2f 2g
NeS o 3 oren
0~ N N\[ro EtOAc reflux O
H \E} 2) NMP/MeOH
o o recryst.
2e 2h
[0099] Scheme 2 above exemplifies a process embodiment of

the present invention used to prepare compound 2h. Therein,
commercially available chloroformate 2a is reacted under
biphasic basic conditions at 50°C with commercially available
3-nitrobenzylamine hydrochloride 2b to give carbamate 2c.
Catalytic hydrogenation of nitro intermediate 2¢ using 5% P4d/C
in EtOAc afforded aniline 24 in high yield which was'reacted
immediately with phenyl chloroformate in a warm biphasic
mixture to give phenyl carbamate 2e as a crystalline solid.
Catalytic hydrogenation of commercially available nitro
intermediate 2£ using 5% Pd/C in i-PrOAc afforded aniline 2g.
Finally, aniline 2g and carbamate 2e were refluxed in the
presence of Hunigs base to give crude urea 2h that was further
purified by recrystallization from 1l-methyl-2-pyrrolidinone
and methanol.

fol00] Scheme 2A:
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3-nitrobenzyl am ne hydrochloride 2b to give carbamate 2c. Catalytic

hydr ogenation of nitro internediate 2c using 5% Pd/C in EtQAc afforded
aniline 2d in high yield which was reacted inmediately with phenyl
chloroformate in a warm bi phasic mxture to give phenyl carbamate 2e as a
crystal | i n¥0s89§/d2072Cat al yti ¢ hydrogenati on of commer ciREWYS28664i118abl e nitro
internmediate 2f using 5 Pd/Cin i-PrOAc afforded aniline 2g. Finally,
aniling2g and car ~ e 2e Were refluxed in the presence of Hunigs base to
gi ve cr urea ZhME‘eV ther purified by recrystallization from

1- met hyg 2- roDh i NBne rret han [ 0100] ScheneHzmBpsi53 WO 2006/ 122072

PCT/ U82006/ 817 O-20 02NI Ng% 4 OL 2~ 15 spspa/@so@aidyl /| Nu05%
Pd/ C (50% we? '—Wc 0 BN - Pr oac, ocﬁiz} t-eltererH26> 50C 2¢ H
Cl CO2Ph (% 1 e9) o FH2N |/ NuO Na2804(TOL érOAc f0°C Nuo |

i -PrOAc/ H2®, o H |t?'”ﬁtﬂe/b'23?c§& O 2d 2e %0 H2,1 bar NO I \

198t , 29%/0nC(64%20, 2. 0wt % | \ MO/ NO2 EtOAc, 60C MO NH2 2f 2g | /0 i
NO1l 29, DDPEA, NN O HY EtOAc roll NuO O H Ol recryst. OH MeO

' 0]
H CICO,Ph (1.1 eq), @\ /©\/H
HZNO\/N\H/ Na,S0,(1.1 eq), O)J\N N\n/o

0 __U£__9)
\E} i-PrOAC/H,0, H ‘ p
°© 0 e °© o
2d 2e
N//\ 0 Hy, 1 bar N//\ 0
\)D\ 1% Pt, 2% V on C (64% H,0, 2.0 wi%) \2\/©\
MeO NO, EtOAc, 60°C MeO NH,
2f 29
70
N -
O/”\N NTO EtOAC, reflux, .  y».y N/”\N N.__O
N n 2) NMP/IMeOL™  Me N" N hig m
o o recryst. 0 (0]
2e 2h
[0101] Scheme 2A above exemplifies another process

embodiment of the present invention used to prepare compound
2h. Therein, commercially available chloroformate 2a is
reacted under biphasic basic conditions at 50°C with
commercially availlable 3-nitrobenzylamine hydrochloride 2b to
give carbamate 2c¢. Catalytic hydrogenation of nitro
intermediate 2c¢ using 5% Pd/C (50% wet) in EtOAc afforded
aniline 2d in high yield which was reacted immediately with
phenyl chloroformate (1.1 eq) and sodium sulfate (1.1 eq) in a
warm biphasic mixture to give phenyl carbamate 2e as a solid.
Catalytic hydrogenation of commercially available nitro

intermediate 2f using 1% Pt, 2% Vanadium on carbon (64% wet,
~-54 -~



Orecryst. HH'l . 0 0O 2e 2h [0101] Schene 2A above exenplifies another
process enbodi nent of the present invention used to prepare conpound 2h.
Therein, comercially available chloroformate 2a is reacted under biphasic
basic conditions at 50C with conmercially avail able 3-nitrobenzyl am ne

hydr ochl orw@a0®h22082 gi ve carbamate 2c. Catal ytic hydr ®garisee0ea178f7 nitro
internmediate 2c using 5% Pd/ C (50% wet) in EtQAc afforded aniline 2d in

hi gh yeebdwwhi odrwvasae@mgaed‘ybmreﬂimm ylrv\/i:t-rprqmﬁraflfoehbdr@ﬁmﬂieée (1.1 eq)

and sodi um syl f in_a_ warm bi sic mxture to give phenyl
car bangfe 2%1%% 'sd'ﬂri mCQC&FaF?‘EilEa’F%?% %ﬁ W@r’feoFeégHﬁﬁiic?%l ly avail abl e

nitro ckpjeraesiate 2 W pEel¥ b, o 2%Manpdiginonicar ban €64% wet, -54 VO
2006/ 122072 PCT/ US2006/ 017817 2.0 wt %dry, Degussa Type CF1082) in i-PrOAc

af f or dEgUERI PF e 2B d-hah WA ﬁur*ahﬂuwerlzfgl%éwdwcémh‘%é 2ézaki@ref | uxed in
et hyl %981%\31emé{h;}lhez-%ﬁ%%ri‘iﬁlﬂfmé'u&?%é’@}%cﬁl 0 eq) to give crude urea 2h

that was further "purifi‘ed by recrystallization from
1- met hyl - 2- pyrrolidi none and net BEXAMPLEEXAMPLES [0102] 1H NWR spectra were

taken i uti ol n ap ri eute i.0.s0l vent and wer e recorded
[?/F—'Izgi 5 eCtﬁMB vekeh TR EB1L %és? Spetd

at 500 using a 5 HStr aivent. sarrpl es were
anal yzadpﬁapﬁla&@rdﬂmsanms@av@aat AN@ wérarasscRERe aanser Mupperated in
single M5 node with el ect rosg&gé,rl oni zat i on. | es re introduced into

t he rraé@%%e%t?’ﬂﬂ%?rermﬁglw Rt i MR I—ﬁp@qp SAPR-6FatBHF aphy. Mobi | e

phase taR19Led MBS EREOMBRALYSHS GRASESS et HaAC@beBiibinkeayat er m xtures
wth 0.2%formc acid as a nodifier. %#103] As used herein, the term

"Rt (i APErRbe@rin t itk M5 @odeerveht | ohet i FRSPEGY HiomdEesiohssoci ated with
the CO@QRﬂ@Qs J&%é introduced into the mass spectrometer using flow

injection (FIA) or chromatography. Mobile phase for all mass
spec. analysis consisted of acetonitrile-water mixtures with
0.2% formic acid as a modifier.
[0103] As used herein, the term “Ri(min)” refers to the HPLC
retention time, in minutes, associated with the compound. The
HPLC retention times listed were either obtained from the mass
spec. data or using the following method:
Instrument: Agilent 1100 HPLC;
Column: Atlantis dC-18, 4.6X100mm, 3 micron particle
size;
Mobile Phase A: 0.025% (v/v)H3POq in Hz0;
Mobile Phase B: 100% CH;CN;
Gradient/Gradient Time:
0 min., Mobile Phase B at 10%;
1 min., Mobile Phase B at 10%;
10 min., Mobile Phase B at 55%;
15 min., Mobile Phase B at 95%;
15.1 min., Mobile Phase B at 10%;
17 min., Mobile Phase B at 10%;
Flow Rate: 1.5ml/min;
Detector Wavelength: 210nM;
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HPLC retention times listed were either obtained fromthe mass spec. data
or using the followi ng nethod: Instrunment: Agilent 1100 HPLC, Col um:
Atlantis dC 18, 4.6X100mm 3 micron particle size; Mbile Phase A 0.025%
(v/v)H3P04 in H20; Mobile Phase B: 100% CH3CN, G adient/Gadient Time: 0
mn.. Nobi WOHA3MTB at 10% 1 nmin., Mobile Phase B atPCIDU52006H78HT n. |
I\/bbile Phase B at 55% 15 min., Mobile Phase B at 95% 15.1 min., Mobile
Phase B at @6%mn ]IYemp'erra,td&zbbi Be°®hase B at 10% Flow Rate: 1.5ml/ m n;

Det ect or V\avel engt h: 2 -55 WO §006/ 122072 PCT/ US2006/ 017817 Col um
Tenper at ur e1938¢E1qhj V& ui]m(‘?n val BHETCi8E S roliters [0104] Chenical naming
for selfeabed cormmdﬁalhelraaumlgm@ar 86ToMpbd dRebausidRg heheinawhag program
provided by CanbridgeSoft Corporations ChenDraw Utra(r), version 7.0.1 and
ver si 0Rc8oDPLf phed|usSalay dites DREEBIpDF eFaRR PROHMAS Al |y (Baker, Al drich)
and kepbrshbsbanttaldorlin oder clbhhogey Liles Srershiel B'g oLfigrw se, all
tenperatures refer to i'nternal reaction terrperatures 6} peri ment al
ProcedwegsionG:00° 2N | NHZ HCI 01 H J°0 2b 02N | / NyOOII L >

[0105] Solvents were purchased commercially (Baker,
Aldrich) and kept substantially dry under nitrogen. Unless
specified otherwise, all temperatures refer to internal

reaction temperatures.

[0106] Experimental Procedures:
O /I:::L\/
NH,-HC
Cl O,N 2
O
O
N32003 O
2a toluene/H,0, 50°C 2¢c
[o1073 - (S)~-tetrahydrofuran-3-yl 3-nitrobenzylcarbamate (2c)

Added 13.84 g NayC0; to a 500 ml three neck round bottom flask
equipped with a mechanical stirrer, addition funnel, and
thermocouple. Then added 86 ml water and stirred until full
dissolution at room temperature. 20 g 3-nitrobenzylamine HC1l
2b was then added, followed by 154 ml toluene. The mixture
was heated to 50°C wherein a clear biphasic solution results.
Added a 20% w/w solution of (S)-tetrahydrofuran-3-yl
chloroformate, 2a (16 g) in toluene (80 ml) dropwise over 45
minutes wherein very little exotherm was noted. The reaction
mixture was stirred for an additional 1 hour before the layers
were separated at 50°C. The mixture was concentrated to ~85
ml, cooled to 0°C and stirred for 1 hour at 0°C. Precipitated
product was collected by filtration and dried for 18 hours at
53°C to give 26.64 g (94.4% yield, 99.90% a/a) of (S)-
tetrahydrofuran-3-yl 3-nitrobenzylcarbamate (2¢) as a white

crystalline solid with consistent H NMR (500 MHz, dg-DMSO) :
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Na2C03 0 O 2a toluene/H2O, 50C 2c [0107] (S)-tetrahydrofuran-3-yl
3-nitrobenzyl carbamate (2c) Added 13.84 g Na2C3B to a 500 ml three neck
round bottom flask equipped with a nmechanical stirrer, addition funnel, and
t her nocoupl e. Then added 86 ml water and stirred until full dissolution at
room t enpew&a096812209 g 3-ni trobenzyl am ne HCL 2b was tHEWSREsd781T ol | owed
by 154 ml toluene. The m xture was heated to 50C wherein a cl ear biphasic
sol uti gnioesl t su) ; AdoEd @, 2Q¥) W w.sol wa; om)of 1.92 t@t,rakydr ¢f.wpan- 3-vyl
chloroformate, 2a (16 g) in toluene (80 m ) dropw se over 45 m nutes

wher ei fb¥er $H) i t €180 eldt & Wad 2ndPed4HTThe2 rjeoac‘t“i'orer fi dt-8’e (Was stirred
for anjiaddikional 1 hour before the layers were separated at 50C. The

m xture was concentrated to -85 nl, cooled to OC and stirred for 1 hour at
oC. Pr d@llﬁﬁﬂ at ed{3pEbbﬁl)ctt‘iﬁé‘s‘lhofdrpeétléénw-rwwnmymiaﬁ)ed for 18 hours

?Eat rahy ?%Ir] \;ﬁh%%ﬁ3&}1xl(b't%?ho%%ﬁ%?l ghg ﬁ]é'?%gg%:?()zae?f a(\?\}n te crystalline

solid with consistent 1H NWVR (500 MHz, d6-DVSO) -56 WD 2006/ 122072
PCT/%ZOOK_I 8.10 (mHZBHpsi7. 90 (mr/r,-tl/ 7 70 (d, 1H); 7.62 (t, 1H);

5. 10 2k pa/@- 72 ( . N2. 1H); 1.87 (m
1H) ppm 0108] {3- (( t‘r’ahydT'o-fl'Ik%{n- -yl oxylgar Bonyl am no) -
met hyl ] - phenyl } - caFbam @a(ﬁT@Amﬁé%?yl ester (2e) ¢, psi HHO02N / Nu0 5%

Pd/CHI / Nuo,» 11 2N 11 0 OEtOAc, 25C 0, 2c 2d CCO2Ph, 0 \' H
Na2SO4, ON / NEoa~

e ,
CICO5Ph, H
OI00eP O\O/U\N,Q\/NT

0)
NapoLs, o
EtOAc/H,0, H \E}
50°C © 0
2e
[0109] Charged 15 g of (8)-tetrahydrofuran-3-yl 3-

nitrobenzylcarbamate 2c in 120 ml EtOAc to a 1L Parr bomb at
room temperature under a blanket of N,. The agitator was
started and the vessel pressurized with N; to 0.75 bar, then
the pressure was released. This procedure was repeated 3
times, then the agitator was stopped before adding 0.225 g of
5% Pd/C. The agitator was started, the vessel pressurized
with Ny to 0.75 bar, then the pressure was released. This
procedure was repeated 3 times, then the agitator was stopped.
The vessel was pressurized with H; to 2 bar, then the pressure
was released. This procedure was repeated 3 times, then the
vessel was pressurized with H; to 6.75 bar. The agitator was
started and the suspension stirred until complete conversion
was evident by HPLC. The H, pressure was released, the vessel
re-pressurized with N; to 0.75 bar, then the pressure was
released. This procedure was repeated 3 times then the
agitator was stopped, the reaction mixture filtered through

celite and the filter cake rinsed with 30 ml EtOAc to give
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Et OAc/ H20, H 10 50C O 2e [0109] Charged 15 g of (S)-tetrahydrofuran-3-yl
3- nitrobenzyl carbamate 2c in 120 mM EtQAc to a 1L Parr bonb at room
tenperature under a bl anket of N2. The agitator was started and the vessel
pressurized with N2 to 0.75 bar, then the pressure was rel eased. This
procedur e WR20002338Rt ed 3 tinmes, then the agitator wasPSTHIPE0E®Y or e addi ng
0.225 g of 5% Pd/C. The agitator was started, the vessel pressurized wth
N2 to Ordde bg), ttel‘terahtyh?eO[ﬁneslsmﬂ/l\@kmrm@dylfhrbam@tecwm& avas repeat ed

3t t hy th it t Th dwith H
Lo 2 BRI thE Pt are TOB TRl P TN Rroibabr e ina PEpeat od 3

times, sten the vessel was pressurized with H2 to 6.75 bar. The agitator
was started and the suspension stirred until conplete cgnversion was

evi dent by PRI vASe 1 Spress i@ Sasif el Casel Wty Pes28C -3ressuri zed

wWth Nge dﬁ&re@cg %é}?d’alnté}en ENSrPEESEHE R JohasRUor THA S PROCRHUr e was
repeated 3 times then the agitator was stopped, the reaction mxture

filtereddtthorpvecss iscdushdnt v ¥adSOerintkea raTibad wlelss30ankeEedAc to give

57 V0,2006/ 122072 PCTAURZ006H01 18T, o ule.(S)2L L A drlr 33!

3-am no enzyl car amate "ution Irn E as iIs
i Mmedi phatgs iand hhenendtktusbehea i stod VEIFC17. Bhgnpi MNaRSMdrmalk@s nl wat er at

20C in epar at e caont aj ne Charged .t he Et QAc sol uti of anilj ne 2d and
t he aquZ(ﬂé r@@l SRl %Ngfg?ﬁl?‘ﬁt P B UCdloélsgvjeﬁcgg]P% pur ged
W th I\Baﬂihenﬁgig}m teapeshohtedt csd?bendTheere@Js\@m wil the m xt ure

heat ed to, 50C. _ Phen chloroformate, (7.72 was added dropw se to the

sol ut i BARbYRTed Mo PI\ﬁmfloé Cﬁﬁ?Wf‘%‘Hﬁrhfﬁr?@laé’ﬁpé’Péflﬁie at 50C. The reaction
was  npRi & R8 ask- HPLerQr caansuapti 90 s 25ndcRNen¥! agitator

was stopped, the phases separated and the agitator restarted.
Added 60 ml water at 50°C, stirred the contents for 30 minutes
at 50°C, then stopped the agitator, separated the layers and
restarted the agitator.

The reaction mixture was concentrated to 4 volumes,
treated with isopropyl acetate (150 ml), concentrated to 4
volumes, treated with isopropyl acetate (150 ml), concentrated
to 4 volumes, then cooled to 15-20°C and stirred for 30
minutes. The slurry was filtered, then dried under house
vacuum at 45°C until a constant weight to give 17.72 g (88%
vield, 99.86% a/a) of {3-[((S)-tetrahydro-furan-3-
yvloxycarbonylamino)-methyl] -phenyl}-carbamic acid phenyl ester
2e as a colorless crystalline solid with consistent *H NMR (500
MHz, de-DMSO): 10.20 (br, 1H); 7.85 (br, 1H); 7.40 (m, 4H);
7.25 (t, 2H); 7.20 (4, 1H); 6.95 (m, 1H); 6.75 (m, 1H); 5.15
(m, 1H); 4.15 (4, 2H); 3.75 (m, 2H); 3.70 (m, 2H); 2.10(m,
1H); 1.90 (m, 1H) ppm.

[0110] {3-[((S)-ﬁetrahydro—furan-B-yloxycarbonylamino)-
methyl] -phenyl}-carbamic acid phenyl ester (2e)
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thtoroformate. Once the reaction was conplete the agitator was stopped, the
phases separated and the agitator restarted. Added 60 mMl water at 50C,
stirred the contents for 30 mnutes at 50C, then stopped t?zg’ &ﬂ]iﬁglgtor,
separ at ed ghigbayeoRr and restarted the agitator. The r BB % ur e was
concentrated to 4 volunes, treated with isopropyl acetate (150 m),
concentrated to 4 volunes, treated with isopropyl acetate (150 m),
concentr at ed 4 volunes, thep sgegled to 15-20C and stirred for 30

m nutes. The 3 y ﬁaso ilter eﬁ, Lpeshdried under house vacuumat 45C
until a cofdtant wsi ghf t 've_ﬁﬁ_g"_&é% yield, 99.86%a/a) of
{3-1((S)-tetrahydro-f& an- yvimoyeavdgonyl am no) - met hyl ] - phenyl } - carbam c

aci d phenyl ester2c2e as a colorless crystalline solid with consistent 1H
NVR (500 MHz, d6-DMSO : 10.20 (br, 1H); 7.85 (br, 1H) ; 7.40 (m 4H) ;
7.25 (t, 2H); 7.20 (d, 1H; 6.95 (m 1H); 6.75 (m 1H; 5.15 (m 1H); 4.15
(d, 2H); 3.75 (m 2H); 3. 70 (m 2H); 2.10(m 1H); 1.90 (m 1H) ppm [01107
(3-[((S)-tetrahydro-furan-3-yl oxycarbonyl am no) - nethyl | -phenyl }-carbam c
aci d phenyl esgtey (2¢) -58 WO 200 %297%) PCTEAUS2006101 EZ H H2, 15

psi 02N | N Q dﬁ%@Oo/ wet ) SCR2E -1 800nc, (aohe e H fogkPh (1.1
eq), / 0 \H¥HN NYO 2@1. Bl YO, X i - Ok 03%%?70(:0
2d 2e [0111] A mixtuPe o c ( g, ?19’00 equi val ent), 5% Pd/ CO(0. g, 50%

water, 0.75 w %2dalnd i sopropyl aget ate (400 m, 8 voluges) was added to a
hydr ogenation vesSel under nitrogen

[0111] A mixture of 2e¢ (50 g, 1.00 equivalent), 5% Pd/C
(0.75 g, 50% water, 0.75 wt %)} and isopropyl acetate (400 ml,
8 volumes) was added to a hydrogenation vessel under nitrogen
and heated to 60 °C. The vessel was pressurized with hydrogen
(1.00 bar overpressure) and the mixture stirred at 60 °C. The
reaction was complete within 3 hours. The pressure was
released and the vessel purged with nitrogen. The mixture was
filtered through a pad of Celite® and then the hydrogenation
vessel and pad were rinsed with isopropyl acetate (100 ml, 2
volumes). The solution of 2d in isopropyl acetate was then
combined with a solution of sodium sulfate (29.3 g, 1.10
equivalents) in water (150 ml, 3 vol} and then the mixture was
heated to 70 °C. Phenyl chlorcformate (25.7 ml, 1.10
equivalents) was then added to the mixture while maintaining a
temp. of 70 °C. The reaction was stirred for 30 min after the
end of addition and then the stirring was stopped. The phases
were allowed to separate and the agqueous phase was removed.
Water (150 ml, 3 vol) was then added and the mixture stirred
for an additional 30 min before the stirring was stopped. The
phases were allowed to separate and the agqueous phase removed.
The mixture was then distilled at atmospheric pressure to

azeotropically remove water from the organic phase. Compound
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and heated to 60 C. The vessel was pressurized with hydrogen (1.00 bar
overpressure) and the mxture stirred at 60 C. The reaction was conpl ete
within 3 hours. The pressure was released and the vessel purged with
nitrogen. The m xture was filtered through a pad of Celite and then the
hydr ogenat W6h2904/B3¢%8| and pad were rinsed with isopropyPCHES08HFME741100 ni, 2
vol unmes). The solution of 2d in isopropyl acetate was then conbined vmth a
sol uti @e pfresd)ﬁittlmmulﬁmre s22t3of, whehOaleouf dleentaz)er wawat er (150 m, 3
vol ) andthe S heated to Yﬂ%ﬁPhe I chloroforrrae(257
m, 1. ¥6™°LqH |va]P?a?ﬁ %lé}ﬁa}é’rﬁ feRta84ed ¥ottnet S V€ IHEPRt 8F ni ng a

tenp. @b1¢8n€ rdhgifpast | ahenas xehirer @dsf @60 B i) Af toer okRe send of
addition and then the stirring was stopped. The phases were allowed to

separ af@ugfdthRe HleRtipd fradeokaser éh@v%‘éﬂlld\/\éﬁl’@r Hep5GoM angd vol ) was then
added nd cLhe Ot Lo Shddricell kel 138o800y1 1 Q0ala D (@ Bd3f @hgnt he stirring
was stopped. The phases were al to separate and the aqueous phase
renovedhe Thkenivgs ufﬂlel%hslftq%'nvdlcslt-lml bed5at Gt iferide 63r-dgsuPesio
azeotrggi %gl.ly remove water fromthe organi c phase. Conpound -59 WO

2006/ 1220 PCT/ US2006/ 017817 2e precipitated from solution when all of the
wat er 84127 enovaemethsty-14-Hioxazolebtiyhibenzedaninde2g)wer e 4 vol unes of

sol vent renmaining. The m xture was cooled to 20 C over 5 hours then
filtered to isolate the solid. The reactor and filter cake were washed wth
i sopropytcacetate (2 vol p,ubesn the gak)e was dried under vacuumat 50 Cto

afford g (919% of 2%0/ FLO%L12) 34\m;t hoxy- 4- (oxazol - 5-yl ) benzenam ne (29)
ro H2, 40 p 5% Pd/-€Nveb—1+—NO2 A C MeO | NH 2 2f 2g
MeO

MeO NO, IPAC, 40°C NH,

2t 2g
[0113] Added 10 g of 5-(2-methoxy-4-nitrophenyl)oxazole 2f
to a 500 ml 3-neck flask then added 1.0 g of Nuchar SA.20
charcoal. Next added 200 ml of isopropyl acetate, heated the
reaction vessel to 40°C under nitrogen, stirred for 2 hours at
40°C then heated to 80°C and hot filtered to remove the
charcoal. The filtrate was concentrated to 1/2 volume on a
rotary evaporator before adding the solution to a 500 ml Parr
bomb containing 600 mg of 5% Pd/C (50% wet). The suspension
was purged with nitrogen for 20 minutes, then the system was
sealed the agitator started. The mixture was heated to 40°C
while continuing the flow of nitrogen, then the bomb was
pressurized to 40 psi with hydrogen. The pressure was
released, then the vessel re-pressurized with Hydrogen to 40
psi and the process repeated 3 more times. Finally, 40 psi of
hydrogen was maintained until intermediate pressure
chromatography showed a complete conversion to 3-methoxy-4-
(oxazol-5-yl)benzenamine 2g.

Nitrogen was passed through the reaction, the mixture was
cooled to room temperature, filtered through Celite, rinsed
with 20 ml of isopropyl acetate, then the filtrate volume
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[0113) Added 10 g of 5-(2-nethoxy-4-nitrophenyl)oxazole 2f to a 500 m
3-neck flask then added 1.0 g of Nuchar SA. 20 charcoal. Next added 200 mi
of isopropyl acetate, heated the reaction vessel to 40C under nitrogen,
stirred for 2 hours at 40C then heated to 80C and hot filtered to renove
the charcO¥2009K20R2| | trate was concentrated to 1/2 vol RERUSE17§10t ar y
evapor at or before adding the solution to a 500 M Parr bonb contai ning 600
gy of BEARUEUL dpA%IRLN umdNEn SHSRENSHO v AR aRU-08HawEt heBidd@gen for 20

m nutes, then the system was sealed the agitator started. The m xture was
heat edP¥eS A0 %ﬁﬁe%onﬁ%dﬁ‘m@ltﬂﬁiev'ﬁl%woé edi £¢ ofeeMm temenatatisonb was
press“&ﬁ&f d it Fi%' ﬂ EQIQS” @}Oﬁrt%%%%r %8%?]\ LEL§AS§ 0o L hEN the
vessel ressurlze € process repeated 3
nor e tltr:éson R naldary é@apsrab(br ngmﬁum meestaraedt uA7id and er medi at e
pressu&e. chr onmat ogr pﬁé g\/\ﬁI a conpl et.e conég‘r ion_to 3-nethoxy-4-
(oxazor 5 WY BET e NDT 15P55 SN YT OgMI e s s tﬁ?ﬁﬁﬁﬁetﬂ%sreactlon t he
M Xt ur €odBsd DR ttempeeatteaper ol tkwad fardd ereddt Beowgtt Gel it e, rinsed
with 20 ml of isopropyl acetate, then the filtrate voI ume -60 WO 2006/ 122072
PCT/ USDO0B? OT/BIT PeduEdote 1] P9 b o e bIReEPsYaly (8¥apotator under
reduceg ) ls)ér@zsei&&nﬁr@ 247 Co13hei M1 &} W, Mas G00laedat Qe DEWN s8TEr at ur e,

char ged mnth 100 n-Heptane, the filtrate volung reduced to 1/3 on a
rotar ywewlapmraqmthﬁdei’l MR U s s (e DHEOL7 B ad@l (2 hiXlprdeéss was

r epeat he u ed to om:t ature,

fil terg(g and dri e§ at 4%}(% ng1aﬁh(()§ds\e\ﬁ\§/acﬁ68%503gn %g?g%egg?g%’ g of

3- met hasyr 43 (X alznl -3B) phpbenzenam ne 2g (91%yield, 99.7% a/a) as a yellow

2715 LoH "8 Sty pTekaid 155 freliiusal )™ oMo (5% “pom

[0114] 3-net hoxy-4-(oxazol -5-yl)benzenam ne (29)

N//\ o H,, 1 bar N//\ 0o
\¢5©\ 1% Pt, 2% V on C (64% H,0, 2.0 wi%) \¢K/©\
MeO NO, EtOAc, 60°C MeQ NH,
2f 2g
[0115] Compound 2f (50 g, 1.0 eqg., Nippon Soda) and 1%

Pt, 2% Von C (2.78 g, 64% wet, 2.0 wt % on a dry basis,
Degussa Type CF1082) were charged to a hydrogenation vessel
under nitrogen. Ethyl acetate (500 ml, 10 vol) was added and
the mixture was heated to 60 °C. The vessel was pressurized
with hydrogen (1.00 bar overpressure) and the mixture was
stirred at 60 °C. The reaction was complete within 3 hours.
The pressure was released and nitrogen was bubbled through the
reaction mixture. The reaction mixture was filtered through
Celite® and washed with EtOAc (100 ml, 2 vol). The solvent
level was reduced to 4 vol by distillation at reduced pressure
and toluene (500 ml, 10 vol) was charged into the vessel. The
solvent level was reduced to 4 vol by distillation at reduced
pressure and a second portion of toluene (500 ml, 10 vol) was
charged into the vessel. The solvent level was reduced to 5
vol under reduced pressure then the mixture was heated to 90
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ro H2,1 bar ~ON1 1 %Pt, 2% Von C (64% H2O, 2.0 % N MO NO2 Et OAc, 60C
MeO NH2 2f 2g [0115] Conpound 2f (50 g, 1.0 eqg., Ni ppon Soda) and 1% Pt,
2%V on C (2.78 g, 64%wet, 2.0 Wt %on a dry basis, Degussa Type CF1082)
were charged to a hydrogenatlon vessel under nitrogen. Ethyl acetate (500
m, 10 vol WORE/Ra¥ed and the mixture was heated to 60PQ@/UNMes/MFIZel was
pressurized wth hydrogen (1.00 bar overpressure) and the m xture was

sti rr edcabt 68tifo spher ire artds@iraasoCAiPps el we wirtyhisd13 daQur $he The pressure was

rel eased and ni trogen was hubbl hr ough the reaction m xture. The
reactl SRIRF kPR 1 1995184 © PUﬁJ a(? i 119 B¢ SRashed with Et CAc (100

2 b ke e S0l eant d&veleswelﬁgdy@epbvs G PRy rdhski-bhakhgn at
reduced pressure and toluene (500 nl, 10 vol) was charged into the vessel.
The sokgbad W-‘e‘i#eltqfﬂa%erﬁed(l}@@dmtl@ 2 vel) btyocﬁlé'tq Iqoatgoelﬁl Roredieled pressure
and a %7%%08918 r{d op Al eg (p08 e ‘é&ﬁ’ &88 into the
vessel he so vent | evel was reduced to VO uce pressure then
the m xhuige sasomezred e I ofl3WDL 29069 U2 0% @@'M@SE@OG/ 01.7817 C at
at nospheric pressure to dissolve any solids. The solution was then cool ed
slowy to 20 Cto induce crystallization. The resulting yellow solid was
filterddiaall washedariddhyidrofamrantiopl nd- (2~ (BDinethoxgi-de (egapolnd 2g whi ch
was drled % cuum oven at 50 Cwith r5|trogen bl eed until a constant
wei ght 26¥?! @hﬁn’éﬂ(‘ﬁ% “:fé’ﬂF@?fBﬂmaf‘Blg%‘} (S)-tetrahydrofuran- 3-yl
3- (3-(3-net hoxy- 4- (oxazol - 5- yI)phenyI)uveodo) benzyl carbamate (2h) oll rro

N O1) o, P /\|O\|:fYEfOA\d\l X(J)/ OHIIO 2)
o N : MeO N™ N
N \g/ \Ec? 5) NMP/MeOl] NN \g/ Q

recryst.
2e 2h

[0117] Added 15 g of {3-[((8)~tetrahydro-furan-3-
vloxycarbonylamino) -methyl]-phenyl}-carbamic acid phenyl ester
2e and 8.58 g of 3-methoxy-4-{oxazol-5-yl)benzenamine 2g into
a 500 ml 3-necked flask and then purged the system with
nitrogen before adding 225 ml of ethyl acetate. Next added
5.43 g of diisopropylethylamine over 1 minute, then heated at
reflux for 24 hours. Once the reaction was complete, the
nmixture was cooled to room temperature and stired for an
additional 1 hour. Precipitated solid was filtered, washed
with 45 ml of EtOAc 2 times, then dried at 58°C for 18 hours
(until a LOD is achieved of less than 1%) to give 17.46 g of
crude (S)-tetrahydrofuran-3-yl 3-(3-(3-methoxy-4- (oxazol-5-
vl)phenyl)ureido)benzylcarbamate 2h (90.4% yield, 98.46% a/a)
as a white crystalline solid.

Crude 2h was recrystallized in a 500 ml 3-neck flask by
the following procedure. 15 g of 2h was dissolved in 84 ml of
NMP and stirred for 10 minutes at 20°C. The mixture was heated
to 48°C, then MeOH (67.5 ml) was added dropwise over 20 minutes

using a syringe pump and the mixture seeded with 0.15 g of
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Orecryst. 0 0 2e 2h [0117] Added 15 g of {3-[((S)-tetrahydro-furan-3-

yl oxycar bonyl am no) - net hyl ] - phenyl } -carbam ¢ aci d phenyl ester 2e and 8.58
g of 3-nmethoxy-4-(oxazol -5-yl)benzenamine 2g into a 500 m 3-necked flask
and then purged the systemwi th nitrogen before adding 225 m of ethyl

acet at e. N@‘S@?mﬁﬂﬁéﬁn 5.43 g of diisopropylethyl am ne ovBET/USHPGUIFH] t hen
heated at reflux for 24 hours. Once the reaction was conplete, the mxture
was coairedet hr o0rhd enpanataimasasdistéed ek faAr°Ccafioratldi hiwaeds 1 hour.
Precipitated solid was filtered, washed wth 45 ,of EtOAc 2 tinmes, then
dried &UT5B€ YR & iiKuds i ST Y LEEP v Schi i6Pae¥80 han 1% to give
17.46 ggefs &11dRad Daded ayliebunaing- ¥ syB-ildrel 3ut bowy- 40( oxazol - 5-

yl') phenyl ) urei do) benzyl carbamate 2h (90.4%yield, 98.46%ala) as a wite

cryst afiphEes ot 28 €r udAfPRrWaS P ERESE tadldlit2 68 - | fhe 56BCHPT Wafeck flask by

t he fol LG Pr el f RSl : 98 NMP and

sti rretfogg%alté&m@‘r?ﬁ%g%%ats g(c))ngT%%@m xt Jgels\%/gg¥%ggt g& G?d:féfgjc,l t hen MeCH
(67.5 rfioprwasThel dersmhropwirs evesv i 126red nurashedusd rigmessyichgde@inp and t he
m xt ur e(l%sedfdeg\éﬁ)h S .G%Sei% of C-hGZ 2a006/t1i2r2r07d2 ngclle U 209_,6{_;1 17817 crude
2h. The M xtur & Wals St 4885 oV 2 10° Wimites,°" dur®ig @®hich time a thin
Sl urry ampseht stersksitd taralardt GHea8Brbssdqd @as wadded rdrepyese ushag a syringe
punp over ,90 mputes at 48C.  After conpl eted addition, the reactor was

cool ed 5 l@C”%%e&%F Gtir @ Ghd RuR t HEIS S AT qVBCEPBr ° 1ROWGUrte The

suspengii@a vas? fdldered toaehedi-d rhraBs3 W 3 - MsOH 3 4k @omdy-@ach) wherein
each wash was stirred for 1 hour_ at " anbient ter?erature and then pressed

dry usi(ﬁﬁaﬁﬂ'r'%g%).PWl)éiﬂelidiov\/é@naﬂ-%ﬂr}éﬁ‘m@'{% h d HFokSEVSEYum oven for 5
hours 199 o8bV&/ ). os % QfhiRe t&vsi%ﬁﬂiﬁé Ué@ﬂizcﬁwi't@-do%-s(i%t%ﬁfth%m&z

(oxazol - 5-yl) phenyl ) urei do) benzyl car bamat e (78% recovery,
(500 MHz, dg-DMSO): 8.90 (br, 1H); 8.75 (br, 1H); 8.35 (s, 1H);

7.75 (t, 1H); 7.60 (4, 1H); 7.50 (d, 1Hj; 7.41 (s, 1H); 7.38
(m, 1H); 7.33 (m, 1H); 7.25 (t, 1H); 7.05 (d, 1H); 6.85 (d,
1H); 5.15 (m, 1H); 4.15 (d, 2H); 3.90 (s, 3H); 3.77 (m, 2H);
3.70 (m, 2H); 2.10 (m, 1H); 1.90 (m, 1lH) ppm.

fo118] (S)-tetrahydrofuran-3-yl 3-(3-(3-methoxy-4-~(oxazol-

5-yl)phenyl)ureido)benzylcarbamate (2h)

/=0
N__
SEEeETNT s o R U o ¥
O/U\N N\n/o _EIC_)&JG_HM:_, MeO NJI\N I N ©
H p 2) NMP/MeOH M@ H H T p
0
(0] recryst. © °
2e o

[0119] Added 2e (15 g, 1.0 eq) and 29’(8.58 g, 1.07 eq)
into a jacketed reactor of suitable size before adding ethyl
acetate (225 ml, 15 vol) and diisopropylethylamine (5.43 g,
1.0 eq), then heated the mixture to reflux (75-85°C) for 24
hours. Once the reaction was complete, the mixture was cooled
to room temperature and stired for an additional 1 hour.
Precipitated solid was filtered, washed with EtOAc 2 times (45
ml, 3 vol each wash), then dried at 58°C for 18 hours (until a
LOD is achieved of less than 1%) to give 17.46 g of crude 2h

(90.4% yield, 98.46% a/a) as a white crystalline solid.
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99.93% a/a) as a white crystalline solid with consistent 1H NMR (500 MHz,
d6-DMSO) : 8.90 (br, 1H) ; 8.75 (br, 1H); 8.35 (s, 1H 7.75 (t, 1H); 7.60
(d, 1H); 7.50 (d, 1H); 7.41 (s, 1H); 7.38 (m 1H); 7.33 (m 1H) ; 7.25 (t,
1H ; 7.05 (d, 1H) ; 6.85 (d, 1H); 5.15 (m 1H); 4.15 (d, 2H); 3.90 (s,
3H); 3.77 W920044220723 . 70 (m 2H); 2.10 (m 1H); 1.90 (MBCTI¥H20459T81710116]
(S)-tetrahydrofuran-3-yl 3-(3-(3-nethoxy-4-(oxazol -

5-yl )phenylc)m&édnz)bﬁ@zybeaybaamezéczl"n)n NC@OOl)angr-n@bEEf\lasﬂ.oby” NuO

NVP/ rveOH NQ QIHII N N Y @fo recryst 2e 2h_(0119] Added
2e (15 Eoblfa&)n%ﬁef%&dtlé%s 9 )WaS. ﬁﬁssalvaékéfle%‘lr%cce%r of

sui t abkpsige defdR %@Ql mg ﬁahutes a&@tzai°@.(2@15e %1xé§ry%as ahted

di i sopropyl et hyl am ne eBg , then heated the m xture to refl ux
(75- 85Ep 48&iC. 24;henoM¢@H CW: tmﬂe> W@eﬁctaﬁéﬁdmégoew edeer t3He HMint@Se was

cool ed,, 0 tatur ngy, st opak =1 _hoar .

Preci pi tat%dg %Hl V\B.g gggeghémﬂfg{sﬁgﬁg te%raﬁtao%gkg tal %Lnsasg((?lg m, 3 vol
each V\@.Sh§$ 2hen The edxaurSS@sostiﬁrérbLms 483at foral0 behutsesachi eved of | ess
t han 19 ve  17. crude_2h 4% vyiel.d, .98.46% a/a) as a white
crysta q'gf I tlg'f %095686.5L%2§65?2r 155206 gﬁﬁﬁ@ﬁf?l %?%e 2h was
recryst(aBllszIeﬂ) iwhsA amadntirapnee& s hsk s yiiagkoblaw Bgeprocedure. 15 g of

2h was di ssolved jn of NWMP and. stirred for. 10 m nut es at 20C. The
i xtur’@Wx}ét%e%e"%ﬂ"(eé’d3 Cto ARECT (FUPP MG E6RAL5IAT) WRe BeREPHr BN se over 20

M nut 8800 U8A NEo °8Y bi-8FEs PERr&Nthd MRiiFhxkuEei seedeg: voich 312 g crude
2h. The m xture was stirred at 48C for_ 10 m nutes, during Wmch tlrre a thin

SIurryhPE§u|tghelﬁﬁﬁgﬁﬁﬁﬁgp ngHflltered washed 2 times with MeOH
(150 ml each) wherein each wash was stirred for 1 hour at

—

ambient temperature and then pressed dry using nitrogen. The
solid was dried at 50°C in a house vacuum oven for 5 hours to
give 11.7 g of 8)-tetrahydrofuran-3-yl 3-{(3-(3-methoxy-4-
(oxazol-5-yl)phenyl)ureido)benzylcarbamate 2h (78% recovery,
99.93% a/a) as a white crystalline solid with consistent H NMR
(500 MHz, de-DMSO): 8.90 (br, 1H); 8.75 (br, 1H); 8.35 (s, 1H);
7.75 (t, 1H); 7.60 (4, 1H); 7.50 (d, 1H); 7.41 (s, 1H); 7.38
(m, 1H); 7.33 (m, 1H); 7.25 (t, 1H); 7.05 (4, 1H); 6.85 (d,
.1H); 5.15 (m, 1H); 4.15 (4, 2H); 3.90 (s, 3H); 3.77 (m, 2H);
3.70 (m, 2H); 2.10 (m, 1H); 1.90 (m, 1H) ppm.
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(88.5 m) was added dropw se using a syringe punp over 90 mnutes at 48C.
After conpleted addition, the reactor was cooled to OC over 5 hours and
further stirred at OC for 1 hour. The suspension was filtered, washed 2
times with MeOH (150 ml each) wherein each wash was stirred for 1 hour at
anbi ent tenperature and then pressed dry using nitrogen. The solid was
dried at 50C in a house vacuum oven for 5 hours to give 11.7 g of

S) -t et rahydr of uran-3-yl 3-(3-(3-nmethoxy- 4-

(oxazol - 5-yl) phenyl ) urei do) benzyl car banate 2h (78% recovery, 99.93% a/a) as
a white crystalline solid wth consistent 1H NVR (500 MHz, d6-DVsO) : 8.90
(br, 1 . 8.75 (br, 1H); 8.35 (s, 1H); 7.75 (t, 1H) ; 7.60 (d, 1H) ; 7.50
(d, 1HVeclrim1 (s, 1H) ; 7.38 (m 1H); 7.33 (m 1H; 7.25 (t, 1H; 7.05 (d,
1H); 6.85 (d, 1H); 5.15 (m 1H); 4.15 (d, 2H); 3.90 (s, 3H); 3.77 (m 2H);
3.70 (m 2H); 2.10 (m 1H); 1.90 (m 1H) ppm -64 W claim 1. A process for
prepari.ng aA porpsdocpreparingfaridmpolrid of fhuldl: | )y RI1 1 N-N 1 NYOYRL H H R9
OR21 or asalt thereof, wherein: y is zero; R or R2 is selected from
hydr ogen, nethyl, ethyl or phenyl; and the other of R or R2 is selected
from - CH2CH, CHZCN - CH2CH2CN, or -CH2N(CH2CH3) 2; or wherein R and R2 are
taken together to forma 3- tetrahydrofﬁranyl noi ety; RO is hydrogen,
(S)-methyl, (S)-ethyl, ethyl ; RlO is selected from-C--N or

5-oxazolyl; R1 is net ho sodro each V1 i s independently
O)R12 OC( O OR13,
Rl 2

sel ected from hal ogen, R
OC(O OR12, OC(O) N(R") 2, CP(O) S(O R13, S(OR12, SO2R13,
S02R12, SO2N(R') 2, SO02NR 2R13, SO3R 13, C( O RJ2, C(OOR12, C(OR13,

C(O OR', NC(O C(OQRI3, NC(OC(ORIL2, {\|C(O)C(0)0?131 NC(0) O( O N(R13) 2,

or a salt thereof, wherein:

y is zero;

R' or R? is selected from hydrogen, methyl, ethyl or phenyl; and the other of R! or R? is selected
from —CH,0H, -CH,CN, -CH,CH,CN, or ~CH,N(CH,CH3),; or wherein R! and R? are taken
together to form a 3-tetrahydrofuranyl moiety;

R’ is hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl;

R' is selected from -C=N or 5-oxazolyl;

R'! is methoxy, ethoxy or isopropoxy;

each V' is independently selected from halogen, NO,, CN, OR'%, OC(O)R"?, OC(O)R"?,
OC(0)OR", OC(0)OR", OC(O)N(R'),, OP(O)(OR"),, SR, SR'?, S(O)R", S(O)R",
SO,R", SO,R"?, SO,N(R'?),, SO,NR'ZRY, SO;R"?, C(O)R'?, C(O)OR'?, C(O)RY,
C(O)OR", NC(0)C(0)R"?, NC(0)C(0O)R"?, NC(0)C(O)OR"*, NC(O)C(O)N(R'),,
C(ON(R"),, C(O)N(ORR", C(O)N(OR"*)R"?, C(NOR*)R"?, CINOR"*)R™?, N(R?),,
NRC(O)R"?, NR>C(0)R", NRPC(O)R'?, NRPC(O)OR", NR"*C(O)OR"?,
NRPC(O)N(R"),, NR">C(O)NR"*R"?, NR’SO,R", NR"*)SO,R'%, NR"*SO,N(R?),,
NRPSO,NRR", N(OR"*)R"?, N(OR"*)R", P(O)(OR*)N(R"),, and P(O)(OR");;

wherein each R'? is a monocyclic or a bicyclic ring system consisting of 5 to 6 members
per ring, wherein said ring system optionally comprises up to 4 heteroatoms selected
from N, O, or S, and wherein a CH; adjacent to said N, O or S may be substituted

with C(0); and each R'? optionally comprises up to 3 substituents selected from R'";
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C(ONRI3)2, C(ONOR')RL3, C(ONOR')RL12, C(NOR13)R13, C(NOR13 )R12,
N(R13)2 NR'C(OR12, NR'C(OR13, NR'C(O R12, NR13C(O) OR13, NR13C(O OR12,
NR'C(ON(R") 2, NR'C(O NRL2R13, NR'SO2R13 NR'SC2R12 NR13S02N(R' )2,
NRL3SO2NR12R13 N(OR')R', N(OR')R12, P(O (OR13)N(R13)2, and P(O (OR13)2;
wherein each R12 is a nonocyclic or a bicyclic ring systemconsisting of 5
to 6 nenbers per ring, wherein said ring systemoptionally conprises up to
4 heteroatons selected fromN, 0, or S, and wherein a CH2 adjacent to said
N, O or S may be substituted with C(O; and each R12 optionally conprises
up to 3 Suasﬂérélhlﬁ&th%{]g%1ﬁ§ép%gdénfl%@&15§ted frofH ‘Q@FC?)‘  firafidhie By B%ﬁcﬂea alkyl, or
i ndependent|y sel ected from y-strai’'ght or branched al kyl;
(C2-C4) strai @Intcbﬁtrbghtrml’mmcmd@kwl aphd wherein each R13 opti onal I y
conprises a subst mat_that is Rl4: er.ein 4 js& a monocyclic or a
bi cyclic rl%lberesf?/ Cthﬁ?ctgﬂtéon?b?/ﬁ%mg?segaf SEE’eWBtE%t per ring, wherein said
ri ng system opt iwheadih R“‘C@mdnseﬁhubrhBlcﬂclncl”tﬁngdy@taﬁa%ﬁs@tﬁig&ﬂftS&d f romN, O, or
S, and wherein a CH2 adjacent to said N, O or S maybe substituted with
C(O; and each R14m6@f’?réﬁ§'lll"}g RibREsH BidsriRgsysism @t@anmﬁ@%untﬁdependenuy
chosen fromH, (d d ht or

( ﬁe%%atﬁﬁmﬁ@%lgaéd f?SmN @Q)gg andewli‘e)éne Q%c%k%?ﬁ g

branched al kenyl , enedi oxy ,

wherein Z is sel ecOeni Sfmquw e stigea, wﬂNC(G)J(;’ﬁnd {a"eB,R W&nal@—borﬁ(rﬁ]es @i al kyl,

SQ( C1- C4) - al kyl 2 H |k | kyl ) 2,
G0 00 X e Gay L ST iispesnnly onGh 1or by (G CoRaIERhg! RGN, at om i h-
any R13 is optionagky, 5le(mﬁc;?§lrdi>ght‘arbr§nc1§@alk$ﬁ%1bﬂfhemylend}1(& A) - al kyl ;

sai d process conprising the step of: reacting a conpound of ornula Il or a
synthetical |y accetibypnediomyaed§Hsl-Zierivative thereof with a conpound of

o0 4ot Sty PP KRR b rek oS LA e sl
alkyl, SO(C,-Cg)-alkyl, SO»(C,-C4)-alkyl, NH,, NH(C,-C,)-alkyl,
N((C,-C4)-alkyl);, COOH, C(O)O(C;-C4)-alkyl or O(C;-C4)-alkyl; and
wherein any carbon atom in any R"? is optionally replaced by O, S, SO, SO,, NH, or
N(C;-Cy)-alkyl;
said process comprising the step of:
reacting a compound of formula IT or a synthetically acceptable analog or derivative thereof
with a compound of formula Il or a synthetically acceptable analog or derivative thereof,

under suitable conditions:

V1
R1O o) | \/(\ )y H
| | + PR A~ N OR!
LG" N
R NH H R® \[o( \er
I II

wherein:

LGis —OR16; wherein R'¢is -(C;-Cg)-straight or branched alkyl; -(C,-Ce)-straight or
branched alkeny! or alkynyl; or a monocyclic ring system consisting of 5 to 6 members
per ring, wherein said ring system optionally comprises up to 3 heteroatoms selected
from N, O, or S, and each R'® optionally comprises up to 5 substituents independently
selected from (C;-Cy)-straight or branched alkyl, (C,-C,) straight or branched alkenyl, or
(CH2)w-Z;



RNH2 HRa IOR2 111 Il wherein: LGis -OR16; wherein R16 is
-(C1-C6)-straight or branched al kyl; -(C2-C6)-straight or branched al kenyl
or al kynyl; or a nonocyclic ring systemconsisting of 5 to 6 nenbers per
ring, wherein said ring systemoptionally conprises up to 3 heteroatons
selected fromN, O, or S, and each R16 optionally conprises up to 5
substituents independently selected from (Cl-C4)-straight or branched

al kyl, (C2-C4) straight or branched al kenyl, or (CH2), Z, -66 V1, y, n, Z
R, R2, RO, R10O, and R' are as defined above; and provided that R16 is not

a hal o- sybsf it #tred R @ RB) arf R Alagls dafifed above; affe Process according to claim
1, wherein said suitable conditions conprise a suitable polar or nonpol ar

apr ot i c, peowisied dhrat RY] is potenimajersuhstitutgl (Ceth)-sraight stkyk-es t hereof . 3. The process
according to claim2, wherein said solvent is selected fromethyl acetate,

i sopropyl acetate, n-butyl acetate, acetonitrile, chloroform

di chl ar.onghbreessdicedtling aetlhiam €, whetéinedid yhitablevdatigions Edprise a suitable

1- net hyl - 2- pyrrol i di none (N?NfQ’ N, N, - di net hyl acetam de (DVAC), net hyl

sul f oxiolAE of PRAROJAr apRBEcHBStants ) anhydrops solverton aiures thasgofnone (MEK), met hyl

i sobutyl ketone or 4-nethyl-2-pentanone (M BK), tetrahydrofuran,

2- et hyl t et rahydrof uran, acetone, toluene, trifluorotol uene, benzene,

chl or obenkkermrocess aatbuin dioatreme whereih saithmlvyenbic eslscted fromditng atatate| ai m 3,

wherei.n said solvent is se]ected.f.romethyl acefate i SQpr.o acet at e,

- but yForant ated GrbuyGiedflet fefinls” o, FEE bR epg: AP e 1.

wher ei dimgghlyHordintidd (BME R N e th PINE-p GRGTRIiAHE INMES UN NaldliRetB s €etarib ect ed from an
organi ¢ base, an inagrganic base, or a suitable conbination of an organic

base @AAGH matipH guliexeded@SOp acetpre, pretybethyldetae or Agputanons EYIEKS meidr ei n

said o i A i I ] i | am ne,
11 buroT A A SRS 4 e AGiiin RSl SRR AR, Lt Renarh Bl

4- di nmedchiphg nolnay triftliorveo ludherrberzgheap yhilobemdens or Hichietdbehramephol i ne, 1-

met hyl i m dazol e, 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene,

2,2,6,6-tetramet hyl pi peridine, or 1, 1,3,3- tetranethylguanidine. 7. The

process atkproédigadcordin@ioBldm IMALRIMsakPdolheRt B3EleGePASH diifyl adtaet ed from
di i sopropyl et hyl am ne, triethylam ne, or 4-dinethylam nopyridine. -67 8. The

pr ocesisopieRY pefitate n-lntyll agptate1or aghtonidiile. sai d sui tabl e conditions Conpri se
heating the

5. The process according to claim 1, wherein said suitable conditions comprises a suitable base
selected from an organic base, an inorganic base, or a suitable combination of an organic base

and an inorganic base.

6. The process according to claim 5, wherein said organic base is selected from
diisopropylethylamine, triethylamine, tributylamine, pyridine, collidine, 2,6-lutidine, methyl
pyridine, 4-dimethylaminopyridine, N-methylpyrrolidine, N-methylmorpholine, 1-
methylimidazole, 1,8-diazabicyclo[5.4.0Jundec-7-ene, 2,2,6,6-tetramethylpiperidine, or 1,1,3,3-

tetramethylguanidine.

7. The process according to claim 6, wherein said organic base is selected from

diisopropylethylamine, triethylamine, or 4-dimethylaminopyridine.
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reaction m xture from about 30C to about 180C for about on~ hour to about
forty eight hours in a substantially inert atnosphere. 9. The process
according to claim8, wherein said reaction mxture is heated from about 50C
to about 100C for about five hours to about 30 hours in a substantially
inert atnosphere. 10. The process according to claim1l, wherein: Rl6 is a
nonocyclic ring systemconsisting of 6 nenbers per ring, wherein said ring
system optionally conprises up to 2 heteroatons selected fromN, 0, or S

and eagh 6 optionall compri.ses up to 5.sybstituents independently

sel ected BT torying G 5P hgER R e RO Smppi BRI

Pr 0Ces@adtiv @i uRdfrérd aBb@i30Td to MAEE EOPC forRbSutione Bolte Adut Foigeighthourkhe
process according to claim5, wherein said inorganic base is selected from

Na2COza subgtat@bly imgbatmesphereoCO3, NaHCOB, or KHCO3. 13. The process according
to claim1, wherein said suitable conditions do not include an organic or

i norgani ¢ base. 14. The process according to claim1l, wherein: R10 is

5- oxaz®l y| ThePrdcessadratdingxty cladhBowheen sagiapacipoxyixtusenid hetitéd frsmabpiteid9C ri ng

opti onal 1 sin 0 5 suybstjtuents independently selected from (d -
) - ocPabge O 157 it e s 10 SR0R QA A SUGSIRIE Misr SBET oo g o
claim14, wherein: Rl is 5-oxazolyl; R' is nethoxy; and -68 R16 is a phenyl

ring. 16. The process according to claim1l, wherein: R or R2 is ethyl; and
t he ot Her Bie pracesy aqrerding tochpaN; wheginis (S)-methyl; R is selected from

-G -N om. 5- ox | . The process, according to claim
1, V\helgellsna: lgﬂioé%l}slc %nggﬁgtﬁrﬁ%gifl%%ngggﬁﬂgﬁé?ﬁr%g ec,rél-[l i"lvg?r%é Sglf)i rf‘n@ Sgﬂsllrjlbst i tuents
i ndependeptidnyllp edreprises up toPrhétéoatofihd selsétedrirgitN, @, dpSamaehedh &'Kyptionglly
CH2)n-Z. -6
( ) compr?ses up to 5 substituents independently selected from (C;-C,)-straight or branched

alkyl, or (CHy),-Z.

11. The process according to claim 1, wherein:

R'®is a phenyl ring.

12.  The process according to claim 5, wherein said inorganic base is selected from Na,COs,

K>CO;3, Cs,CO3, Li,CO3, NaHCO3, or KHCO:s.

13. The process according to claim 1, wherein said suitable conditions do not include an

organic or inorganic base.

14.  The process according to claim 1, wherein:

R' is 5-oxazolyl;

R'! is methoxy, ethoxy or isopropoxy; and

R'®is a phenyl ring optionally comprising up to 5 substituents independently selected from (C;-

C,)-straight or branched alkyl, or (CHy),-Z.
15. The process according to claim 14, wherein:

R is 5-oxazolyl;

R'! is methoxy; and
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R'Sis a phenyl ring.

16. The process according to claim 1, wherein:
R!'orR%is ethyl; and the other of R'orR%is -CH,CN;
R is (S)-methyl;

R' is selected from -C=N or 5-oxazolyl; and

R'' is methoxy.
17. The process according to claim 1, wherein:

R'¢is a phenyl ring optionally comprising up to 5 substituents independently selected from (C;-

C,)-straight or branched alkyl, or (CHy),-Z.
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