~Title: PROCESS FOR PREPARING 5-(I, 3-OXAZOL_2_YI,) BENZOIC ACI{3 BECEMAER Yo%
Abstract: Disclosed are compounds of formula Il and a process to prepare a compound of formula Ill
wherein R[eWD RfeAPoRIerr] and R[err] are defined herein, using a zinc chiB6d#8/51980aM8Substituted

oxamle adduct and a ' rther di eq \ar. of using compounds of
formula 11l to prepare%gﬁggﬁzﬁj lﬂ%ﬁ?ﬂf@%ﬁ%é@gﬁ E‘%ége and related
conditions. 12 DECEMBER 2006 WO 2 4 1 {3 PCT/US211113/1119585 PROCESS
FOR PREPARING 5-(1,3-OXAZOL-2-YL) BENSOIC ACID DERIVATIVES 5 BACKGROUND OF THE
INVENTION This non-provisional application claims priority from U.S. Provisional Application S.N.
60/390,285 filed June 20, 2002, %k&ﬁogwiggn%ﬁ%m%QgﬁSOA?S filed February 27, 2003.
10 Field of the Invention The invertiomretates to processes tor the preparation of oxazolyl esters
which are useful T pfe pEringiBtRifatenadallgradtheaiohnso R The MVERHAE Yurfiare dhstises
methods ef-gieparing-the Aipghaciye campoundss dhie giventign furthey 1 RMPIISesSeIMROiS
useful in the preparation of compounds and pharmaceutical compositions to treat Alzheimer's disease
and relatdd tondifige TEFiptibR Bt tHPRERed Q\Z[%tﬁgsifs géi ?ﬁ)g@%ﬁﬁ?&é’é&%e oliBfing of

aryl halides 20 or aryl triflates with an oxazol-2-yl zinc chloride to provide the corresponding aryl

oxaélyl. W\ﬂww for performing the coupling that unexpectedly affords
improved yields aad in; Aoy cases shodtes teaction times Ihe rpgthods deser, hereip,argralso

suitable for the 25 preparation of compounds and/or intermediates disclosed in WO 02/02512.
SUMMARKBREANKA RN T W RS aspEst, Bfsiiventich ProvRise fidceesT6r Prépatigty
compounggefifeemutanoRI3R2 R6HN Rinvention further comprises methods of

preparing the final active compounds. The invention further

15 comprises compounds useful in the preparation of compounds and
pharmaceutical compositions to treat Alzheimer’s disease and
related conditions.

Description of the Related Art

Synthesis 583 (1996) discloses the coupling of aryl halides
20 or aryl triflates with an oxazol-2-yl zinc chloride to provide
the corresponding aryl oxazolyl. The invention provides a
method for performing the coupling that unexpectedly affords
improved yields and in many cases, shorter reaction times.
The methods described herein are also suitable for the
25 preparation of compounds and/or intermediates disclosed in WO
02/02512.
SUMMARY OF INVENTION

In a first aspect, the invention provides processes for
preparing compounds of formula III:
Rs Ro

N& O

30 O 0]
IIT
wherein:

Ry is C;-Cs alkoxy, or Ci-C¢ alkoxyphenyl;
- 1_



30 O O Il wherein: R1 is C1-C6 alkoxy, or C1-C6 alkoxyphenyl; -1 12 DEGHMBERetR5004/O
2004/000821 PCTIUS2003/019585 R2 and R3 are independently H; phenyl optionally substituted with
C1-C4 alkyWO12q4/¢0e83ty, or dialkylamino; or C1-C4 alkyl; or R2 and R3 &¢dths2eedBtnsIo which

they are aftached farm ar-e benzagingwhiaR isioptignally substityted with, Cdbd ralkyl €4-C4 alkoxy,
or dialkylamino; and R6 is C1-C6 alkoxy, C1-C6 alkox%ghen}g or NR4RS5; wherein R4 and R5 are
iSi

independently C1/E8 aIkyrr-C1-E8" alkyApfiandt- £6°58 mStisirty- oty A HERcti At mbad e

comprising a compiyid obtormula l: X R6/Ri 001, Xis Br, I, OTf, or OMs; 15 a compound of

formula 11 R3RZ4NK O 4NCl: 1] aLARINEL anPRiionaladqjtive. and atleashone ?E%l;éﬁ{"tazo In a
second aspect, the invention provides compounds of formulalll-a: R3R2 N~ O R6/Rif O O lll-a
5 benzo ring, which is optionally substituted with C;-C,

alkyl, C;-C; alkoxy, or dialkylamino; and
Rs is C1-Cs alkoxy, C;1-Cs alkoxyphenyl or NRyRs; wherein
R, and Rs are independently C;-Cs alkyl or -C;-Cg
alkylphenyl ;
10 comprising forming a reaction mixture comprising

a compound of formula I:

X is Br, I, OTf, or OMs;
15 a compound of formula II:
Rs R

=

N« O

ZnCl
11,

a catalyst, an optional additive, and at least one solvent.

20 In a second aspect, the invention provides compounds of

formula III-a:

wherein:



wherein: 2 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 R se@EmMmBERit 2868y,
halogen, -OC(O)CH3, -OC(0)C2-C4 alkyl, R3HR2 N~ O R6/O-~ -OC (O) CF3, or 0 0 R2 and R3 are
independenORIGHENG2 bptionally substituted with C1-C4 alkyl, C1-C4 alkB&/v2di&RiAa8hino; or

C1-C4 Sglkyl; gr 8%9%%@9@1@%&@9@5 whichyhey are attacheddoum 2. b ing, which'is

optionally substituted with C1-C4 a

ky'l, C1-C4 alkoxy, or dialkylamino; and R6 is C1-C afkoxy, C1-C6

alkoxyphenyl, or NR4R5 where R4 and R 103 independently C1-C6 alkyl or -C1-C6 alkylphenyl.
Compounds of formula Ill-a are useful in q\le_' ing pharmaceutically active compounds. For example,
the compounds of formula lll-a are useful ifypreparing various compounds pharmaceutically active
compounds disclosed in published 15 international application WO 02/02512. In a third aspect, the

invention provides processes for preparinfj
N,Rc 0 OR'1D R20 Rao XX 20 whefein Rioig

optionally substity&e&:l(%t%ﬂ., 2, Q1.3 grogps independently selected from halogen, -OH, =0, -SH, -CN,
-CF3, -C1-C3 alkoxy, aming, mono- or 25 dialkylamino, 5N(R)C(O)_R'-, -OC(=0)-amino and -OC(=0)-

10

15

20

25

Ry and R; are independently H; phenyl optionally substituted
with C;-C; alkyl, C;-C, alkoxy, or dialkylamino; or Ci;-C,
alkyl; or

Ry and R; and the carbons to which they are attached form a
benzo ring, which is optionally substituted with C;-C,
alkyl, C;-C; alkoxy, or dialkylamino; and

Rs is C;-Cs alkoxy, Ci1-C¢ alkoxyphenyl, or NR4Rs where R, and Rs
are independently C;-Cs alkyl or -C;-Cs alkylphenyl.
Compounds of formula III-a are useful in preparing

pharmaceutically active compounds. For example, the compounds

of formula III-a are useful in preparing various compounds
pharmaceutically active compounds disclosed in published

international application WO 02/02512.

In a third aspect, the invention provides processes for

preparing compounds of formula XX:

Rs Rz
N O
H OH nH
Re N A N
o) o) Ii?mRzoRao
XX

wherein
Rio 18 -(CHz)1-2-S(0)¢-2- (C1-C¢ alkyl), or
Ci-Ci0 alkyl optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -0OH, =0, -SH,
-C=N, -CFa, -C1-Cs alkoxy, amino, mono- or
dialkylamino, -N(R)C(O)R’-, -0OC(=0)-amino and -0C(=0) -

mono- or dialkylamino, or



mono- or dialkylamino, or - 3 12 DECEMBER 2006 WO 2004/000821 PCTAJ p2eRMBERSPad-2-C6
alkenyl or C2-C6 alkynyl, each of which is optionally substituted with 1, 2, or 3 groups independently
selected froM2004/840820H, -SH, -CN, -CF3, C1-C3 alkoxy, amino, and m8aa/g2eliaMdgstmino, or 5

aryl, heteroaryl, bgterocyciverzA-Coalkyl-aryl, 3156 rlkykheteraarylweri-<1-G8 algy-hetesaayelyl,
where the ring portions of each are optionally substituted with 1, 2, 3, or 48roups inde endentli/
selected from halogen SHF EEFHEEEN, "RT05R'1057 :COSR, -N(R)EERET0 of 2 ﬁ?)%‘ﬁ%?ﬁt 4

-C(=0)-(C1-C4) alkyl, -SQ2ramined -S©2smoneerdiatkylaming, -C(=63)-aminear C(=Qdsmonagr ¢,
dialkylamino, -S02-(C1-C4) alkyl, or 01-C6 alkoxy optionally substituted with 1, 2, or 3 groups which
are independently sele @B 13 HAIGgerP B CRRET tyebafkyPdptoraily Lhbsibted with 1, 2, or 3
groups independentty seléotedtromriydlogehet@boeSid 130=N, -Ch3 e 1-EBkaiexrainino; @HGH6
alkyl and mono- or dial Ino 1-C10 alkyl optionally s [fute [ r3 gr
independently selectedl%i;%??a%%%%%%ﬁ%%SH,élézN,E-)]Caég %Qlig}?? aeﬁ%\?(% agtjr%%%% o'no?%%ére
dialkylamino and -1-C3 &g/, 6i-C2-CRY&kemns oPE 2 eahalldiy| cabistumidy isSPboplisidigd
substituted with 1, 2, orgigraups independejtlyselgetes Fomtmieeai <@l ySHe teabb dSCEZRO3

1-alkoxy, amino, C1-C6 alkyl and mono- or dialkylamino; and the heterocyclyl group is optionally

further substituted with BRd: PR and B indefBnderfifthre h)&rogBn:G1-c16Cky!, CH{RIEUKylaryl
or 1410 alkylheteroaryh R20ms s¢lested from the-groupcgarsistingiaéF; C1-G6.alkli no, -50,-

mono or dialkylamino, -C(=0)-amino, -C(=0)-mono or
dialkylamino, -80,-(C;-Cs) alkyl, or
C1-Cs alkoxy optionally substituted with 1, 2, or 3
groups which are independently selected from
15 halogen, or
C3~C7; cycloalkyl optionally substituted with 1, 2, or
3 groups independently selected from halogen, -
OH, -SH, -C=N, -CFi3;, C;1-C; alkoxy, amino, -C1-Cq
alkyl and mono- or dialkylamino, or
20 C1-Ci10 alkyl optionally substituted with 1, 2, or 3
groups independently selected from halogen, -OH,
-S8H, -C=N, -CF;, -C;-C3 alkoxy, amino, mono- or
dialkylamino and -C;-C3; alkyl, or
Cz-Cy1p alkenyl or C,-Ciy alkynyl each of which is
25 optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -0OH, -SH,
-C=N, -CF;, C;-C3 alkoxy, amino, C;-Cs alkyl and
mono- or dialkylamino; and the heterocyclyl group
is optionally further substituted with oxo;
30 R and R’ independently are hydrogen, C;-Cyo alkyl, Ci-
Cio alkylaryl or C;-Cio alkylheteroaryl;
Ry is selected from the group consisting of H; C;-Cs alkyl,
optionally substituted with 1, 2, or 3 substituents that

are independently selected from the group consisting of C;-
35 C; alkyl, halogen, -OH, -SH, -C=N, -CF3;, (C;-C; alkoxy, and -

NR1-aRi-p; - (CHz)o-a-aryl; - (CHjy)g-4-hetercaryl; C,-Cs alkenyl;
- 4 -



optionally substituted with 1, 2, or 3 substituents that are independently selegtegHEmMBERE 6P
consisting of C1 35 C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, and - NR1_aR1 b; -
(CH2) 0-4-aw@ 20@mg8e14-heteroaryl; C2-C6 alkenyl; - 4 12 DECEMBERREOUESWB/POBN000821

PCT/US2003/0198585,C2-G8, iyl -EGMRNR2RN-3: s502NRN:2RN-3:e502Hz and -G@2- (@ C4
alkyl); wherein R1-a and R1-b are independently -H or C1-C6 alkyl; R30 is selected from the group
consisting of H; €1-CéXKky, 7 5 WGERAMY substituted with 1, 2, or 3 substituents independently

selected from th&groumcorsistingeé Ch@3patkkalogert] -0k, €oH« Gy CF3, C1-C3 alkoxy, and
-NR1- aRL, b; - (CH 4-aryly - (GHZ) o:4-heteroaryl; C2-CH.alkenyl: C2- C6 alkynyl~ 1
_CO-NRN"~ N%; %%f—ﬁ%%ﬁzm 3. -&%SH;%O ¥C0%0-10 (Cl-é4 alkyl) or R20, F53.0aar}1{&’ the
carboh to which glyimeattiche Bt tarBcy cleibitnrek thriPseveRcarfon SBREBEHWHERSHE Bne

carbon atom is opticeabriepiaced byaigrevp seleeisd 1bHONMGLous-, BR21, L tNRNF; RiN-2-and
RN-3 at each occurrence are independently selected from the group consisting of -C1-C8 alkyl
optionally substt&d with?B0%eB grobPs indfEhendemy setéctedFrofmathRIdroty cor&iSting'sf-OH,
-NH2, 20 phenyl and,halogen;,153;03 sysloalkylexG1-C2rlkdr-(£:3;E8 cgloalkyll KEdvG6 c,-
alkyl)-0-(C1-C3 alkyl); -C2- C6 alkenyl; -C2-C6 alkynyl; -C1-C6 alkyl chain with one double bond and
one triple bond; &i¥1; ARSI hetStoRsatkyl 25 SPRNB-RRE3 and ﬁ?é%ftroagrﬁditonhﬁcﬂ"tﬂéy are
attadlied form a 6C6; @ Aideymbered heterocycloalkyl or heteroaryl group, wherein said
heterocycloalkyl or heteroaryl group is optionally fused to a benzene, pyridine, or

R0, Rap and the carbon to which they are attached form a

carbocycle of three thru seven carbon atoms, wherein one

carbon atom is optionally replaced by a group selected
15 from-0-, -S-, -80;-, or -NRy.z-;

Ry-2 and Ry.3 at each occurrence are independently selected
from the group consisting of -C;-Cg alkyl optionally
substituted with 1, 2, or 3 groups independently
gselected from the group consisting of -0OH, -NH,,

20 phenyl and halogen; -C3;-Cg cycloalkyl; -(C;-C; alkyl) -
(C3-Cg cycloalkyl); -(Ci-Ce¢ alkyl)-0-(Ci-C3 alkyl); -Ci-
Cs alkenyl; -C,-Cs alkynyl; -C;-C¢ alkyl chain with one
double bond and one triple bond; aryl; heteréaryl;
heterocycloalkyl;

25 or

Ry-2, Ry-3 and the nitrogen to which they are attached form a
5, 6, or 7 membered heterocycloalkyl or heterocaryl
group, wherein said heterocycloalkyl or heterocaryl
group is optionally fused to a benzene, pyridine, or

30 pyrimidine ring, and said groups are unsubstituted or
gsubstituted with 1, 2, 3, 4, or 5 groups that at each
occurrence are independently C;-Cs alkyl, C;-Cs alkoxy,
halogen, halo C;-C¢ alkyl, halo C;-C¢ alkoxy, -CN, -
NO,, -NH,, NH(C;-C¢ alkyl), N(C:i-Cs alkyl) (C;-C¢ alkyl),

35 -OH, -C(O)NH;, -C(O)NH(C;-Cs alkyl), -C(O)N(C.-C¢
alkyl) (C1-Cs alkyl), Ci-C¢ alkoxy Ci-C¢ alkyl, C;-Cs

thiocalkoxy, and C;-C¢ thioalkoxy Ci-Cs alkyl;
_.5_



30 pyrimidine ring, and said groups are unsubstituted or substituted with 1, £ B¢ eMBEAS348S that at
each occurrence are independently C1-C6 alkyl, C1-C6 alkoxy, halogen, halo CI-C6 alkyl, halo 1-C6
alkoxy, -CNWO\NXOR#/000822 NH(C1-C6 alkyl) , N(C1-C6 alkyl) (01-C6 alkyl) 35CTOH$2000N$52,
-C(O)NH(&L-CE Ik C1-Chrmlk, (01:C6 kD), 1-Chralkony 01-C6 alyb 166 thioalkoxy,
and 1-C6 thioalkoxy 1-C6 alk l; -5 12 DECEMBER 2006 _WO 2004/000821 PCT/US2003/019585 Rc
is hydrogen, - (cp@l RarsBaen) 0-4-2151 STERBFLRS50) 0-4FRetertranyio-(CRYASREE6FE 2 Neterocyclyl,

- (CR245R250) 0(4:R§yl;mwr@a%ry(ﬁﬂﬂs®25@y®14ﬁhryl heteroeyi; rsfCRI45R259)10-dxaryl-aryl,

- (CR245R250) 0- ter 0 i heteroaryl Qgter gcyalyl, ﬁ%@g%@R% ). 0-4

o ORI A0) O helaromyd s A

-heteroaryl -heteroaryl, - eterocyclyl-heteroaryl,

heterécyclyl- hetehﬁ,%lypcs(ehnhsmw) 0-4Reteferyclyt %Ferf@am%mgseﬂrﬂéco N- (R255)

2, -CH (aryl) 2, C(F¢1€Q§§§5@@IXJ42he€éﬁ:@@§@’@9‘1dwé@ex@d@yl)(heteroaryn (Ctt@QLléRl—Qo S NE
(CH2) 0-6-OH) - é H2) 0-1- ar jY %ﬁéo 1-C H2) O 6-OH- (CH2) O 1- heteroaryl, - ar | or

“heteroaryl)-CO-OfCF-EARIKY F&Céfﬁ (o) SiRensRMe2 A HSE B LRGN kyl)-
OH: -CH2-NH- CHZ—C[—R@@}CCR!%D@H-B)QCO({N—}Z)?%@Q( NRH35)r(§P\1R235R—ZZEG)Ihe¢ne]:5>€:&yC£1@,aIkyI

optionally substitu s indepe roup con i
R205, -OC= ONRgggg%Jego( ‘Rﬁé %ng C6 alkyl &m %%E%%gé%%g 5R24o SR L

-C=0RR235R240°AAd 20 0; o1 2)0 3 (EBD ) ey IRl hereRiithECEmloalkyl is
20 optionally subslraut@ﬁdumyl,,z o3 ( gr@ﬂya lmfiepen@wiyo%adwﬁdcfmr@mgmuram@astmgnf

R205, -CO2H, 4 tyl | | l,
heteroaryl, or therogyc yFw o elaé%@jﬂwg %oﬁ%ggN %yg: c}?; 6f?h ga%gn{g] é)l;’tslgagl g}ﬁry

cycloheptyl OH; -CHz-NH-CHp-CH(-O-CHz-CHjz)2, =~ (CHz)o-6-C(=NR35) (NR235R240) ,
or
15 C1-Ci0 alkyl optionally substituted with 1, 2, or 3 groups

independently selected from the group consisting of
Raos, -0OC=0NR235R240, -8 (=0)g-2(C1-Cs alkyl), -SH,
~NR235C=0NR335R240, -C=ONR235Rz40, and -S(=0) :NRyisRa4q, OT
- (CH3) 9-3- (C3-Cpg) cycloalkyl wherein the cycloalkyl 1is
20 optionally substituted with 1, 2, or 3 groups
independently selected from the group consisting of
Raos, -COxH, and -CO;-(Ci1-C4 alkyl), oxr
cyclopentyl, cyclohexyl, or cycloheptyl ring fused to aryl,
heteroaryl, or heterocyclyl wherein one, two or three
25 carbons of the cyclopentyl, cyclohexyl, or cycloheptyl
is optionally replaced with a heterocatom independently
gselected from NH, NRj;5, O, or S(=0),.2, and wherein the
cyclopentyl, cyclohexyl, or cycloheptyl group can be
optionally substituted with one or two groups that are
30 independently Raes, =0, -CO-NRz35Rz409, O -S0,-(C1-C4
alkyl), or
Cz-Cip alkenyl or C,-Cip alkynyl, each of which is optionally
substituted with 1, 2, or 3 Rjos groups, wherein
each aryl and heterocaryl is optionally substituted with 1,
35 2, or 3 Rz, and wherein each heterocyclyl is

optionally substituted with 1, 2, 3, or 4 Ryip;



is optionally replaced with a heteroatom independently selected from NH, NBHEc EvBER Go80-2, and
wherein the cyclopentyl, cyclohexyl, or cycloheptyl group can be optionally substituted with one or
two groups Wat28pd/@08Atependently R205, =0, -CO-NR235R240, or -902-KRCIAG2003RIAF86r C2-C10

alkenyl oriG2-CJ0 alkynyl, sach pfuhich is optiopallyesiRstityted withe 1,12 91 8.8205 grpupsywherein

each aryl and heteroaryl is optionally substituted with 1, 35 2, or 3 R200, and wherein each
heterocyclyl is op#idralsrsubsitBd Wi, 2; 3%&0&2@ W¥RADECEMEER) 2006°WYAC: - i

2004/000821 P 03/019 8,200 akeach ogcurre pendentlygelect
-NO2, halogenc%og £ ?CH% 0-4- cboa‘r\{;é1 22@ ﬁzzgﬁé&ﬁﬁ% 4- c:o &me%fky{e CH2)

0-4-CO- (C2- c@éikﬁéﬁyl%) (CH%%Z&O@OCE&Z(@&Z%WW}% N e 4 @{2(@3467‘%@%?& yl) | -
(CH2 0-4-CO-aryl &, (GH2) 0 4ncOeheseroaly)], - (QHB})OAQ@thf@%&ﬂci@HZ) Otd1,) oy -

CO-0-R215, - 4;502-NR220R225, 5 (CH2) 0- 8 alkyl 2),0-4-902 (C1-C12
alkyl) , - (CH2) o-zésgz @3CT &y 6a‘fkyl)s<g gﬁ%@%ﬁf H oil Eﬁ)l‘sf é?)c&g %ﬁi ) 0-4°N (H
or R215) -CO- N (215 2- SEEHZL62:N-GE-Ky(B215) 2, C@@HQﬁe&pN—((-GboCRZJ;S/)GMlRﬂZZO )

(CH2) 0-4-NR220R335) - (Chi21:0-4:9-CQ; (011-66 a¥W), - (CH2) B4)Q-P g@)(H(o(gzgmg{z (CH2)
0-4-0-CO-N (8215) 2. (CH2) 0-4-0.CS- N (8215) 2, - (CHZ) 0-4-0- 515 CH2) 0-4- 5 \(H215)

-COOH, - (CH2) ! Bzg)@qzls)m%érqzaﬁh%si 1Za=ikyl optiGi sw%%ﬁf ed¥ith R219) 3C6rS
-F), @3-C7 cycloalkyl, - (CMZOAANNHzQSI&%}ﬁ) 13302-R220; e{CH2) 0=4- G361 gycloalkys,op.

01-C1o alkyl optionall stl |th 1,2, or 05 gro 10 alkeny| 2-C 0 ynyl,
each of which is bp o%a?#y? sug ﬁfftezd with 1 or%él{_I éﬁ’Oé %éo%%ss %hé?& 20 the ar %&fﬁ(ﬂﬁeter?agryl

groups at each o@é@mhee are (6BtionaltySubBtitated withCH22 per-Pgréunsth&Oate, inddgéhdently
R205, H210, or 5- (Ry.5) , - (CHz) goa-O- (Cy1-Chg alkyl optionally substituted with

1, 2, 3, or 5 -F), C3-C; cycloalkyl, -(CH3)o.4s-N(H or Rais) -
15 S03-Rzz0, - (CHz)g-4- C3-Cy; cycloalkyl, or
Ci1-Cio alkyl optionally substituted with 1, 2, or 3 Rags
groups, oOr
Cz-C1o alkenyl or C;-Cio alkynyl, each of which is optionally
substituted with 1 or 2 Ryo5 groups, wherein
20 the aryl and heterocaryl groups at each occurrence are
optionally substituted with 1, 2, or 3 groups that are
independently Raps, Ra10, OF
C1-Cs alkyl substituted with 1, 2, or 3 groups that
are independently Ryos Or Raio, and wherein
25 the heterocyclyl group at each occurrence is optionally
substituted with 1, 2, or 3  groups that are
independently Raip;
Raos at each occurrence is independently selected from Ci-Cg
alkyl, halogen, -OH, -O-phenyl, -SH, -C=N, -CF;, Ci-C¢
30 alkoxy, NH;, NH(C;-Cs alkyl) or N-(Ci-Cs alkyl) (C1-Cs alkyl);
Rz10 at each occurrence is independently selected from halogen,
C1-Cs alkoxy, C1-Cs haloalkoxy, -NRazoRzzs, OH, C=N, -CO- (Cy1-C4
alkyl), -S03.NRz35Rz40, -CO-NRy35Rz40, -SO0z- (C1-Cy alkyl), =0, or
C1-Cs alkyl, Cy-Cs alkenvyl, C2-Cs alkynyl or C3-Cy
35 cycloalkyl, each of which is optionally substituted
with 1, 2, or 3 Ry groups;

- 7 -



C1-C6 alkyl substituted with 1, 2, or 3 groups that are independently R205 qbh §EMBERMgESIN 25
the heterocyclyl group at each occurrence is optionally substituted with 1, 2, or 3 groups that are
independen¥OR2MM0RE245 at each occurrence is independently selected fr@GTOISIE3/81RFBShalogen,

“OH, -0-phenyl, s8H., sG&N. -GEu a0 j’?‘&o@&gé&gg%@k 6 %@ﬂk@t@dc%%@kﬂé%&'%

alkyl); R21D"at each occurrence is independently s halogen, C1-C6 alkoxy, 1-C
haloalkoxy, -NR226&225, OFEHBeN 2-COYITL-c4 GRGY , BORRRD3sK246; - COLKRPBER 240, (302-

(CI-C4 alkyl) , =@yar16k08valkyl, C2-Gamalkenyl, C2=G6)alkynyher £35a435 cycloalkyl, gaghy gf which
is optionally sub itu%ed with ]l 2_L or3 %205 groups; - 7 12 DECEMBER 2006 WO 2004/000821
PCT/US2003/019585 R21¢ 4t é\/éc%'ocvéurergﬁcélis independently selected from C1-C6 alkyl,
-(CH2)0-2-(aryl)-82-C& rkeayoGR-C8 akkgoil, C3=C¥ reyuialkys, anpk-L(@HA) 102 s Hetdrbandpd
(CH2) 0-2- (heterocycly)), wherein § ,theoqryl_;,grg%%%gacgh%q:cugggcqﬁﬁnﬁg@ﬂa%gq@stiﬁt(%d Mwith 1,

2, or 3 groups that are independently 18205 or , and wherein the heterocyclyl and heteroaryl
groups at each occurrefee ‘ard¥htiBhgHRFtbstituted with 1, 2, or 3 R210; 10 R220 and R225 at each

occurrence are iptepensiesttysgletien fromnd - Het@3EreyTloghylipC 122 alkylr (CR-Erraysiaaikyl),
- (CI-C6 alkyl) -O-(C1-C3 alkxl ,t-C2-C§flkenL¥I -CZ-CgeaAk)(Nn%/t,HC -C? alkyl Cléaifﬁ with one double
CI- alky

bond and one triple boAid. -aryl, %%I%éaroa?fyl,sarl\jc? %le%}alrocyclyl, orl C1 ptibnally

subsfituteRbwitRrGHRMNH2 or deatbgears whiereinche airg, Hetdrrsolyeatd Heteed@gkgdupseameach
occurrence are @Qtion%y_@%bsgmq)yitp_yllg, or &.R&/0 QFOMPS) - (Cs-Cy  cycloalkyl), -
(C1-Ce alkyl) -O- (C1-Cs alkyl), -Cy~Cg alkenyl, -Cy~-Cs
alkynyl, -C;-Cs alkyl chain with one double bond and one
triple bond, -aryl, -heterocaryl, and -heterocyclyl, or
15 -C1-Cy0 alkyl optionally substituted with -0H, -NH, or
halogen, wherein
the aryl, heterocyclyl and hetercaryl groups at each
occurrence are optionally substituted with 1, 2, or 3
R270 groups
20 Rgas and Ray at each occurrence are independently H, or Ci-Cg
alkyl;
Ross and Raso at each occurrence are independently selected from -
H, C-C4 alkyl, C;-C; alkylaryl, C;-C; alkylheterocaryl, C;-C,
hydroxyalkyl, C;-C, alkoxy, C;-C; haloalkoxy, - (CH;)g-4-C3-Cy
25 cycloalkyl, C,-Cg alkenyl, C;-Cs alkynyl, and phenyl; or
Rass and Rpso are taken together with the carbon to which they are
attached to form a carbocycle of 3, 4, 5, 6, or 7 carbon
atoms, where one carbon atom is optionally replaced by a
heterocatom selected from -0-, -S-, -80;-, and -NRaso-;

30 Ryss and Ryep at each occurrence are independently selected from -

H, -(CH3)1-2-S(0)¢-2-(C1-C¢ alkyl), -(Ci1-C; alkyl)-aryl, -(Cy-
C; alkyl)-heteroaryl, -(C:-Cs alkyl)-heterocyclyl, -aryl, -
hetercaryl, -heterocyclyl, - (CH2) 1-4-Rags- (CH) g-a-aryl,
- (CHz) 1-4-Raes~ (CHy) o-4-heterocaryl, - (CH3) 1-4-Rags- (CHy) goa-

35 heterocyclyl, or



20 R235 and R240 at each occurrence are independently H, or CI-C6 alkyl;{R e anaErRshat each
occurrence are independently selected from - H, C1-C4 alkyl, C1-C4 alkylaryl, C1-C4 alkylheteroaryl,
C1-C4 hydNQyzled/N0gsRIC4 alkoxy, C1-C4 haloalkoxy, -(CH2)0-4-C3-C7 2BCYRI2RINICIBILE alkenyl,
C2-C6 alkynyl, apd_phenykor R245 and R25Q. arg taken-together with the ontepyhich theyare

attached to form a carbocycle of 3, 4,56, or 7 carbon atoms, where one carbon atom Is optionally
replaced by a heteroatGHSerectEd romedchs-oisotiighd -RNR29PE BorRIAYand RSs 0 siéacth
occurrence are indepengestly selegtedbfrom R, s ok 2-SiA=2n (CI-C6 alkyl), - (C1-C4 alkyl)
-aryl, - (Cl- C4 alkyl)-heteroaryl, -(C1-C4 alk I%—het rocyclyl, -aryl, - heteroaryl, -heterocyclyl, - (CH2)
1-4-H265- (c:H2)et)‘j(‘-%ﬂflar§’}r‘,fﬁ((:?Fz)p%fi-ri%ab5)‘{L cHB 6%—1%%%;%%?%&%‘%%@4-\“#”2(%%-?@ Y 0%4- 35
heterdcyclyl, or 8 12 DECEMBER 2006t W@ 004309824 <PC TH) R0H3/BL9585E1-C6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl e, (€H2)0:14/63-Cefh Svqlealkyls eagh-ef whichJs opgionallysubstitutegwith 1,
2, or 3 R205 groups, wherein each aryl or phenyl is optionally substituted with 1, 2, or 5 3 groups that

are independently H205, H21 P67 CiResRmkA Stbttufaswitd 1R2tor 3BrbUPHAL e
independently R26zhr R2te mnd/wheteinieacbdietetosytlyl isaptonallycsdstitlted with 2,2, 3, or 4
R210; 10 H265 at eachggcgrr nce is independently -0-, -S- or -N(CI-C6 alkyl)-; R2-j0 at each
occurrence is independently R 61'3,’halogen C1-C6 alkoxy, C1-C6 haloalkoxy, NR235R240, -OH,
-C=N0 -CB«G1-82 #Rf SO2LNRE235R24DS -COMRISHR2A0L ySOR(CI-C4 alkgly, = 6F 15°€1-C6
alkyl, C2-C6 alkenyk,53-C6 alkynyl or - (CH2) 0-4-C3-C7 cycloalkyl, each of which is optionally

substituted with 1, 2, or 3 R205 groups; , ,
Ra70 at each ocCurrence is independently Raes, halogen C;-Cg

alkoxy, C1-C¢ haloalkoxy, NRassRs40, -O0H, -C=N, -CO-(Ci-C4
alkyl), -SO2.-NRz3s5Rz40, -CO-NRz3sR240, -SO0,-(C:-C, alkyl), =0, or
15 C1-Cs alkyl, Cy-Cs alkenyl, Cy-Cs alkynyl or - (CHj;)-4-C3-Cy
cycloalkyl, each of which is optionally substituted
with 1, 2, or 3 Raos groups;
comprising forming a reaction mixture comprising a compound of

formula III-a

R; Ry
N. O
Re R4
20 0] 0]
ITTI-a
wherein
R: 1s OH, imidazolyl, halogen, -0C(0O)CHi;, -0C(O)CFi;, or
Ry Ro
N .O
Rs 00—
@] O

4

25 R, and R; are independently H, phenyl, or C;-C; alkyl; or



comprising forming a reaction mixture comprising a compound of formula kg hxErserzdes R6 R1
2000 Ill-a wherein R1 is OH, imidazolyl, halogen, -OC(O)CH3, -OC(O)CF3, or R33R2 N~ O R6 O-~
O O 25 R2 &y Retangddependently H, phenyl, or C1-C4 alkyl; or -9 12 BPECENIBERE06 WO

20041009821 PGTYIS2008/019585, 22 a0d.3 gd ihe caons. o wiieh fhey.are atfached form a

benzo ring'which is optionally substituted with C1-C4 alkyl, C1-C4 alkoxy, or dialkylamino; and Re is
C1-C6 alkoxy orMRERS5THRE S R, 4l RBtreadepertiehay E14eshIkAL Anta Compound of
formula VIl OH ki )N NBc RROR2BRBD WHI iia sriyeatwiib anopdional base and an optional 10
additive, such as, for exaniﬁycle a Ii\%an(M?r the catalyst used in the formulation of compounds of
formula I. Eoﬁ%oﬁhdgsofaforrﬁaﬁ% can‘lgé ’pr‘évpgre%??or example, as according to procedures
describe&in puldiskedinteriatitepeapplicdtiorOwO02/0R-512. 15 In still another aspect, the invention

provides a process4far c(gg}@gﬁglgog@ogggﬁlgigpr{ym lIl into compounds of formula Ill-a.
OH n
HN A N
R4oR20 Rao
VIIT

in a solvent with an optional base and an optional

10 additive, such as, for example, a ligand for the catalyst used
in the formulation of compounds of formula I.

Compounds of formula VIII can be prepared, for example, as
according to procedures described in published international
application WO 02/02512.

15 In still another aspect, the invention provides a process
for converting compounds of formula III into compounds of
formula III-a.

In yet another aspect, the invention provides compound of

formula III-a:

20 O O

wherein

R; is OH, imidazolyl, halogen, -OC(O)CHs, -0C(QO)CFi;, or
Rs Ro

Re 0—%
o) o)

1

25 Ry and R; are independently H, phenyl, or C;-C; alkyl; or

- 10 -



In yet another aspect, the invention provides compound of formula lll-a: R33RB8ebeMBEb250620 O O
lll-a wherein R1 is OH, imidazolyl, halogen, -OC(O)CH3, -OC(O)CF3, or R3R2R6 N O-1 OO 25RZ
and R3 are WaaeHosay H, phenyl, or C1-C4 alkyl; or - 10 12 DECEMBBERTUS®0WW¥$504/000821

PCTIUS2003/049585 BAANGRS angine, caibonsta uhiah bey ase adadhedoimea,hengo ring which
is optionally substituted with C1-C4 alky

i | 1, C1-C4 alkoxy, or dialkylamino; and R6 is C1-C6 alkoxy or
NR4R5; whereilPSRAAHIRS dféinde pbAdemiicnae AkFuPRé thHietints bR Foraftia 111-a are

useful in prepariag kel phaymacesticallsactive compoupts disstosedria WO 02/02512. In another
aspect, ﬂl% inverllét;lgn rovides a process for the preparation of the zinc chloride/oxazole adduct of
Al

formula 11510 DETAILED RBTIOROE T TION As noted above, in one aspect, the
inverftion providds Rmethwsdsiofdwepadientdmpcunds of fdrula Il using compounds of formula Il. In

a preferred methpdforBreRaHing £oBPORRAS QL Iormpia. 15JUising.eempayndseiformula itihe

catalyst is a transition metal catalyst. More preferably, it is a Pt or Pd c.atal‘ést. Even more preferably,
it is a Pd(B}'EXERSEEHHIRIEY preterabfy, APl EisBRPPIeFS PdcPbPRe)22Pde12, PdC12
and PPh3, or Pd{QC&x(c B)2r Mass peaferabhethercatalysids 20 R(PREZ)4 process for the

preparation of the zinc chloride/oxazole adduct of formula II.

10 DETAILED DESCRIPTION OF THE INVENTION

As noted above, in one aspect, the invention provides
methods of preparing compounds of formula III using compounds of
formula II.

In a preferred method for preparing compounds of formula

15 IITI using compounds of formula II, the catalyst is a transition
metal catalyst. More preferably, it is a Pt or Pd catalyst.
Even more preferably, it is a Pd(0) catalyst. Still more
preferably, the catalyst is Pd(PPhi),, PdCl,(PPhjs),, PdCl,, PdCl,
and PPh;, or Pd(OCOCH3),. Most preferably the catalyst is

20 Pd (PPhj) 4.

In a preferred method the reaction is carried out in a
solvent. More preferably, the method is carried out in at least
one polar, aprotic solvent. Still more preferably, the solvent
is tetrahydrofuran, tetramethyltetrahydrofuran, glyme, methyl t-

25 Dbutyl ether, or mixtures thereof. Even more preferably, the
solvent is tetrahydrofuran.

In a preferred method the reaction is carried out at a
temperature of from about 25°C to about the refluxing
temperature of the solvent used. More preferably, the

30 temperature is about 30°C to about 75°C. Even more preferably,
the temperature is about 40°C to about 60°C. Still more
preferably, the temperature is 45-55 °C.

All of the reagents can preferably be combined at once,
i.e., at nearly the same time, or within a short time of each

35 other. In an alternative method, the reaction mixture is formed
by combining the compound of formula I, the compound of formula

II, the catalyst and any additional additive (if necessary) over
_11._



In a preferred method the reaction is carried out in a solvent. More preferably, hige ErteptbfpEarried
out in at least one polar, aprotic solvent. Still more preferably, the solvent is tetrahydrofuran,
tetramethylt@tea2pdi@Rizn, glyme, methyl t 25 butyl ether, or mixtures therd$fTER@OD¥ A Ireferably,

the solvent s lpiralvdioflugguin  piefRdagpallod s ieactipn s camed ul aha demperature of

from about Z5C to about the refluxing temperature of the solvent used. More preferably, the 30
temperati@4id aBotif30¢ 6 abBG 75 G Eidiemare preterabhi mhe teMipEratiiesis Lt¥ectBabout

60C. Still saeretpraierabie thestemparature ko d5-56C Abatthe neagents canwrafarably be combined
at once, i.e., at nearly the same time, or within a short time of each 35 other. In an alternative method,
Fefe a%i o Hg] § at%]?d%f formu AHiie é:(?mé}))l?ﬁ%o? fbrfmula I,

the reactibn niixture é/ formed gy com %lllng nrelecolr’ﬁpo
the catalystume anyMeitlitiopacddditve (if iécessal/) overs .11 12 BHECEMBER 2008eW( hat

2004/000821 PETYHS2003I09885:3,ne/08 RLAPOYE 0.2 BN 9 cyoyl 4 houes. aubereinhisgperiod

is also known as the addition time. More preferably, the addition time is about 1 hour to about 3 hours.
Even morelfreferify e a8ditisRmimicisBhoupt. 57 R6H s 6 Eut 2.5 5 hours. Most preferably it is 2

hours. It should lpenotachihal dhe enmpotng hfeimita F siaybe added-toa Buxturieantainingdhe
compoun%eof I:chmol%llaruig vigg versa. Fo{_g1 exau;pg[g:i the compound of formula Il can be added to the
reaction mlx?ure,le.g. a’so J‘hon,’ cor'n%r'ising%ﬁe com%%UnS% Ho'tormida T And he: %]tlarfyst.o r, the
compbundofforbauld | 2arm theecatalyst, wah be &dded-toetheamactiondmpdureo ey ba sélutiemd

comprising,{he compapnd of farmula IIaéiaé@r%fsrr@ﬁéﬂ%@Qée%ﬁam@éemn&%tag@%}@'yét is present
in 0.01 to 20 mole percent, based on the amount of the 15 compound of formula I. More preferably the

catalyst iSPrESEAPH 0. EWRE 1RIRPer b CRIRRIGH t1F akf3tMtdfthé tompound

In a preferred method the transition metal catalyst is
present in 0.01 to 20 mole percent, based on the amount of the

15 compound of formula I. More preferably the catalyst is present
in 0.1 to 10 mole percent, based on the amount of the compound
of formula I. Even more preferably, the catalyst is present in
1 to 7 mole percent, based on the amount of the compound of
formula I.

20 In a preferred method, after all of the compounds and
reagents have been combined, thereby forming the reaction
mixture, the reaction mixture is heated at the temperatures
mentioned above for about 0.5 to about 24 hours. More
preferably, the reaction mixture is heated for about 0.5 to

25 about 4 hours. Even more preferably, the reaction mixture is
heated for about 0.5 to about 2.25 hours.

In a preferred method, the compound of formula II is used
in an excess from 1.001 to 10 equivalents, based on the amount
of compound of formula I. Preferably, the compound of formula

30 II is used in an excess from 1.01 to 5 equivalents, based on the
amount of compound of formula I. Even more preferably, the
compound of formula II is used in an excess from 1.05 to 4
equivalents, based on the amount of compound of formula I.
Still more preferably, the second compound is used in an excess

35 from 1.1 to 1.7 equivalents, based on the amount of compound of
formula I. In a most preferred embodiment, about 3 equivalents

are utilized.
..12_



of formula I. Even more preferably, the catalyst is present in 1 to 7 mole pergepedasae 2o
amount of the compound of formula I. 20 In a preferred method, after all of the compounds and
reagents haW®Boe+H0eo¥dbined, thereby forming the reaction mixture, the rddXiOA2A9XWIASES heated at

the temperatures; mentigned aboya farahout Q% t9,2beut 24 Rowrs,Moks drefarably, e reaction

mixture is heated for about 0.5 to 25 about 4 hours. Even more preferably, the reaction mixture is
heated forrdout 0.5 to about 2.25 hours. In a preferred method, the compound of formula Il is used in
an excess<frara 18@Q1 to 10 equivalents, based on the amount of compound of formula I. Preferably,

the compqund of.formula 30 ./l is used in an-excess from 1.01 tg 5 equivalents, based on the amount
of compo%ﬁd %?%?rémlgfeEvle%ée 73 (é?eaegrl%l?ﬁ'thén eﬁ%&%frﬁ ce)fE o},nlea II'is used in an excess
from 1.05Re 4L 2qiRdlentd paSe® orpfhe dimoaneoledmpsand bEtarmuae Still more preferably, the
second campeunchis isedimam excess 35 from 1.1 to 1.7 equivalents, based on the amount of
compound of formula I. In a most preferred embodiment, about 3 equivalents_are utilized. - 12 12

DECEMBER 20b6° \#62R104/0008 2 PEIFE SBB63/018588 1S preferft fiEthau: of preparing
compounds of foimulandk, beis BraR2cand BReareindepehoently iy hoethyleor etiph-&RGlis NR4RS

where R4 a 0] vl ] - . [ t, is morepreferahl
methyl or ré?#u%l%lﬁ a%%%e?%%%%%ﬁg?%}g%;% éro%vf}id%ggérﬁi ?nz %%%gg féef%%%ﬁég pcrjéfga%%%t‘%gazinc
chlotiie/okazole adduct of formula 10 11. In a preferred aspect, the compound of formula Il is

prepared using selid £ng2rRieferablys detto abadt ¥dmpound of formula II is
prepared using solid zZnCl,. Preferably, 1.1 to about 10
equivalents of ZnCl, based on the amount of the particular
oxazole used is used to prepare the compound of formula II.

15 More preferably, 1.1 to about 5 equivalents of ZnCl, is used.
Even more preferably, about 2.5 to about 3.5 equivalents of
ZnCl, is used.

Preferred compounds of formula III and formula III-a
include compounds wherein R, and R; are independently H, methyl,

20 oxr phenyl; or Ry, R; and the carbons to which they are attached
form a benzo ring. More preferably, R, and R; are independently
H or methyl. Even more preferably, R, and R; are both H.

More preferred compounds of formula III and formula III-a
include compounds wherein Rg is NR4Rs where R, and Rs are both C;

25 alkyl or R, and Rs are independently C;-C; alkyl or benzyl.
Preferably, R, and Rs are both C; alkyl. Alternatively, Rs and
Rs are independently C;-C, alkyl or benzyl.

Even more preferred compounds of formula IIT-a include
compounds wherein Rg is NR4sRs where R, and Rs are both C; alkyl or

30 Rs and Rs are independently C;-C, alkyl or benzyl. Preferably R
and Rs are both C; alkyl. Alternatively, Ry and Rs are
independently C;-C; alkyl or benzyl; and R; is OH.

Even more preferred compounds of formula III include
compounds wherein Rg is NRsRs wherein R, and Rs are both C; alkyl

35 or Ry and Rs are independently C;-C, alkyl or benzyl. Preferably
R, and Rs are both C; alkyl. Alternatively, R; and Rs; are
independently C;-C; alkyl or benzyl; and R; is C;-C; alkoxy, more

_13_



equivalents of ZnC12 based on the amount of the particular oxazole used is g EvBISR260¢e
compound of formula Il. 15 More preferably, 1.1 to about 5 equivalents of ZnC12 is used. Even more
preferably, &b@@ﬂ@@%@bout 3.5 equivalents of ZnC12 is used. Preferred BORpoHG84913586rmula Il

and formya i, aclydecomponds.yhetsin B0 R3ave ndgnendgply B ety 20 egpheny’

or R2, R Y6 carbons to which they are attached form a benzo ring. More preferably, R2 and R3
are indeﬂ@%é@ﬁﬂy H or methyl. Even more preferably, R2 and R3 are both H. More preferred

compounds of ferpatia Hoand foreaettey ie@u@;@ﬁﬁa{m@ﬂdi@m{i‘u@ia Fi&t&MRﬂﬂélvmere R4 and
RS are both C3 25 alkr?{ or R4 and R5,are dg entIy 1-C4 | or benz%/ Sfe 54 and
RS are bofA &S A fSA E%?l%/ely, FQ4lan ré epe er{f alky or be gen more
preferredreorapouiris aﬁermu@dﬂ%@emrdéyc@mﬁburﬂiblwﬁer@m RSH@?\[RAR?M@@@SRMJ%CRRS are

both C3 alkyi op 30 R4 I[;;5 arear-_[l pendeptly £l G4kl T tienzglllfrlefe@pg/ R4 and Rs are
both C3 alkyl. Aﬁernatlvely R4%nd R5 are independently C1- 4 aIkyI or benzyl and R1 is OH. Even

more preferARPESHASEUNEE of fofmuflifitifciGde Wﬁ&uno%qﬁhgﬁelﬁ@@%mﬁﬁ'é WRd8in R4 and
R5 are beth&33alkph 35 Rf R4&aath RSrare independently C1-C4 alkyl or benzyl. Preferably R4 and R5

are both C3 alkyl, Alternatively, R4 and RS are independently C1-C4 33 benz Rl is C1-C4
oy, more - £595 CECEVES S068 WP IBOD00a S PETTOS0050 0808 el R is
metHy| orcsthndoBuers mohe peeiferably, R1 is methyl. Even more preferred compounds of formula lll-a

include gompaurgs whergin R&.is NR4RS5 where R4 and R5 are both C3 alkyl or 5 R4 and R5 are

mdependently C1-C4 ali(yl or benzyl. Preferab%iR4 and R5 are both c3 alkyl, Alternatively, R4 and R5
are independenfly GEE4 BB bBRIVE &td R hafdgdi Mbre Rrefdrabi ERSGAGRE LY

C:-C4 alkyl or benzyl.
Preferably R, and Rg are both C; alkyl. Alternatively, Rs
15 and Rs are independently C;-C; alkyl or benzyl; and
Ry R

N. _O

Rs 0—

R; is O o) , -OC(0)CH;, or -0C(0)CF;.

In another aspect, preferred compounds of formula III and
formula III-a are those compounds wherein Rg¢ 1s C;1-Cs alkoxy or
20 C1~Cs alkoxyphenyl, more preferably Rs is C;-Cq alkoxy or
benzyloxy. Still more preferably, R¢ is methoxy or ethoxy.
Even more preferably, Rs is methoxy.
Other preferred compounds of formula III-a include those
where R, and R; are independently H, phenyl, or C;-C, alkyl; or
25 Rz and R; and the carbons to which they are attached form a
benzene ring which is optionally substituted with C;-C, alkyl,
C,-C4 alkoxy, or dialkylamino; and Re¢ is Ci1-Cs alkoxy or NR4Rs;
wherein Ry and Rs are independently C;-Cs alkyl;
Still other preferred compounds of formula III-a include
30 those compounds wherein R, and R; are independently H, phenyl,
oxr C1-C; alkyl.

t

- 14 -



Even more preferred compounds of formula Ill-a include 10 compounds wWhesehg &M ERRATE;
wherein R4 and R5 are both C3 alkyl or R4 and R5 are independently C1-C4 alkyl or benzyl.
Preferably FrMOa408082¢ both C3 alkyl. Alternatively, R4 15 and R5 are inBEpandet#BiS8sC4 alkyl or

benzyl; and R3352, Nz QRELOr= RLISAR, 138G () GH3arOG (0) GF3.Ja angther aspect

preferred compounds of formula Ill and formula Ill-a are those compounds wherein R6 is C1-C6

alkoxy or "StPESE6 BikoxpHBnit MbrusEReRbl2RE IRERES dikokys of bE#Zyloxy. Still more
preferably, R6 isguethbxy vhethoxye faepdnoepigiaiably, B6 igowthiy. Otherprefesrathose
compounds of formula lll-a include those where R2 and R3 are.independently H, phenyl, or C1-C4
alkyl; or ﬁé‘ ﬁjée&n%u% gr{ldi th%%é%%n% SR ?gﬁ%ﬁg%%}fe at‘ta&%%rﬁrﬁ al en)bzler%{:)é1 rl%rgﬁ{v%’hléh is
optiohallyasudsheutee Witk Rel- Celaikig 1 CyRe Jeaikoysys oridialkyladsingl&d R6 is C1-C6 alkoxy or

NR4RS5; whereig RfhandREare idependentiv.Cl:(6.alyl; Still ptherprefefred compaundsfe

formula Ill-a include 30 those compounds wherein R2 and R3 are independently H, phenyl, or C1-C4
alkyl. 14 YOBHEECEMBERDUYE - WO 2004/000821 PCT/US2003/019585 Other preferred compounds
of formula lll-a agz tlioseowheteip Réfis NR4RT sthptrindiet afd Romaie 1G]l -ColkylaStll athese
preferred compounds of for 1 |I]l-a are thos herein R2 and R3 are 'Tepﬁnde tly H, phenyl, or
C1-04 2l S 57 RE s NRIRS:; Wharcii R dnd RE B L8 Shsl- Rl itish Fibferred compounds
of folfnulELl-aareltigde wHEreRm RIS OFRISHN orarpriferied 86mpBands@f formala Ill-a are those
independently H, methyl or ethyl. Also preferred when R; is OH

are compounds wherein R, and R; are independently H or phenyl.
Still other preferred compounds of formula III-a are those
wherein R; is OH; and R, and Rs; are independently H, phenyl, or
15 C1-C4 alkyl. More preferably R, and Rz are independently H,
methyl or ethyl. Also preferred are the compounds wherein R,
and R; are independently H or phenyl; and
Rg¢ is NR4Rs; wherein Ry, and Rs are C;1-Cs alkyl. More preferably,
Ry and Rs are both C; alkyl. Also preferred is when R, and Rs
20 are both C; alkyl. Also preferred is when R, and Rs are both C,
alkyl.
As noted above, the invention provides a process for
preparing a compound of formula XX.
In one aspect, the process for preparing compounds of
25 formula XX 1s carried out in a solvent. Preferably, the solvent
ig THF, DMF, CH,Cl,, CHCl,, or a mixture thereof. Useful co-
solvents include hexanes, heptane, n-methylpyrrolidine,
trifluoroethane, tetramethyltetrahydrofuran, and cyclohexane.
The optional base is typically an amine, preferably a
30 tertiary amine. Examples of suitable amine bases are selected
from pyridine, collidine, di-tertiarybutyl pyridine,
triethylamine, diisopropylethylamine, dimethylamino pyridine,
lutidine and mixtures thereof.
The optional additive is typically am amide coupling agent.
35 Examples of suitable amide coupling agents are 1, 2, or 3 of the
following 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (also known as EDC and/or EDCI), 1-
- 15 -



wherein R1 is OH; and R2 and R3 are independently H, phenyl, or 10 C1-C{oaledeMBER RHErably
when R1 is OH, R2 and R3 are independently H, methyl or ethyl. Also preferred when R1is OH are
compoundsWde#PR32and R3 are independently H or phenyl. Still other Refgvados®dBunds of

formula Il 2y iaseariein B Oy anct B2 arg,noependently , PR Q-LY C1-C4

alkyl. More preferabI%/R:I;iz and R3 are independently H, methyl or ethyl. Also preferred are the
compoun@& HRerER 1Rt arales AHOMLpeRddmPAR FRERYE ARG Re B NRAIRS: WhifeilR4-and R5

are C1-Ct¢ atkyhhdane araetesabhim Réeaad Recarediatlk Sidaalky| (Alsouprefestaskisaushen R4sndiR5 20
are both C2 alky. o preferred is when R4 and R5 are both C4 alkyl. As noted ﬂtﬂ% the invention
provides X%ra(%u?:’egé or %re;)%aﬁ(lgnﬁaén ggr% oun: %%%trln?}ﬁé{ ?(glyr? on l%%ﬁgﬁ&?%?e procesgg for preparing
compound¥BPR5 fdramula Rociskardad duindil soiedeth Preférshpatie sovéat (®TEF; DMF,

CH2C12, CHCLawqr a-mixturethereof el consoluents include, pexaies, Bepiang. s o

n-methylpyrrolidine, trifluoroethane, tetramethyltetrahydrofuran, and cyclohexane. The optional base
is typicallF 2R Emiké, pretsrably 4196 e ahired EXaRpIELDr &iitddfe afthebaids SreliRtdited
from pyridire,zedidine, li-testiagybutyl pyridine, triethylamine, diisopropylethylamine, dimethylamino
pyridine, lutidine;and mixtures thereof, The optional additive s typically am amide couplin ent. 35
Examples of sui(taggfae amid ei%’up |£llge a]é%ﬁtcs’gagr%nl,bs, o?%ro?fﬁéy f%h%wf%grgempera R
1-(31imedRBparhinopfépyhHB3igudarBadifnideMaydroehfidshiky keown dsPDerand/oeEDLC), 1 -

15 12 DEGEMBER 2008, WE-2204/000821 BGIHIRS0Q3/912582 hydrpxyhenzotiazgle hydrate
(HOBT), benzotriazole, 1-hydroxy-7- azabenzotriazole (HOAT), 0-(7-azabenzotriazol-I-yl)-N,N,N*,N',-

I
tetrameth§iErGioMthekafiGofophasiitite 1AATU), 8hehlofRLDI-RYRRENAN N.-18famethyluronium

hexafluoraphgsphatesBTd),about 20°C to about 40°C.
In another aspect, the compound of formula III-a is used in
15 excess, based on the amount of the compound of formula VIII.
Preferably about 1.01 to about 5 equivalents of the compound of
formula III-a are used. More preferably, from about 1.1 to
about 3 equivalents of the compound of formula III-a are used.

In another aspect, when the optional base is present, it is

20 used 1) catalytically, 2) in a one to one ratio based on the
amount of the compound of formula III-a, or 3) in excess. If
used catalytically about 0.01 to about 0.99 equivalents based on
the amount of the compound of formula III-a can be used. If
used in excess, there are 1.0001 to about 30 equivalents of base

25 are used. More preferably, 1.001 to about 20 equivalents of
base are used. Still more preferably, 1.01 to about 10
equivalents of base are used. More preferably, 1.1 to about 5
equivalents of base are used. However, one skilled in the art
will recognize that the exact amount of base (or even

30 substituting a different base) may be varied without deviating
from the scope of the invention.

If any of the additives are added, one skilled in the art
will recognize the appropriate amount of the additive that
should be added. The usge of such reagents is known in the art

35 of organic synthesis and medicinal chemistry. It is also known

in the art of peptide synthesis and amide couplings.
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5 PYBop, Bop, BopCl, or 1,3-dicyclohexylcarbodiimide (DCC). The reactionsis et sgsged out
for about 0.5 to about 24 hours. More preferred reaction times are about 2 hours to about 16 hours.
Preferably, M@ pO&IONS24 carried out a temperature of 10 about -5C to abRETO0REY 8eferably at
a tempera}slérglq{l%q%ﬂgc to about 50C. Even more preferably, at a temperature of about 15C to
about 40CTStitrmmore preferably at a_temperature of about 20C to about 40C. In another aspect, the
compound of forftila |B-84¥ UsePiRd15 éxcéss, Bak¥d On ik drsunPEEFR Yo mbBYiRE BFPErmifa VIII.

Preferablyabeit 14-tiahout s:equivatems af thecompaungiofglesmuta thas,arRyuseds Mefeoon

preferably from about 1.1 to about e U|val %}? of the co ound of formula Ill-a are uied In

another as&e(fﬁ/(/heshufﬁe o?)‘f’()ngfebas |$ pF iL it 828 ﬁséd 1?8&5@?% Ily, E) W&% e t6One ratio
based on lthe- wnount eftthelwompound ot idrymiula |IBaperd)yih excesopfensed catatytiopkynadut 0.01

to about 23 equivalents hased gn e amount, of the compaynd of fermula lil-a can, ba ised, f used

in excess, thefe are'1.0001 to ‘about 30 equivalents of base 25 are used. More preferably 1.001 to

about 20 &ﬁ’tﬂ%léﬁts PR IRSe W tiSedIStilMBre FretdrabRt 1 D1%5belt teequitalents RBe are

used. Morg1eeferablyl Ralkip abeut 512§uwlerg§@ﬁ;basel@re sBeg-ddeweyer, @Bﬁ@éswectwhme art
will recognlze that the exact ar‘nloluntj?h base (or %O gubstltuo& a differen 5[1 ba‘%e) m:s;%/<1 aried
ne skille

without dewarung Hfiom %he scope of fe ifivention: J1f:any of thé' additive§ 8¢ 4Gded; o T the

art Wil reesgnige the AshroPriate ambtat efthe audditiveithad fsHodld-beladded. The use of such

reagents is knovvﬁgn the 1L, 3% of grganicsynthesis e%'neh@ﬁgg@é@éﬂysl%%he%ﬂ ip the
art of peptide synthesis and amlde couplings. - 16 12 DECEMBER 2006 WO 2004/000821

PCTﬂJSZW@@GEQﬁ&??ﬁﬁHEOHg branched chain alkyl groups having 1-6 carbon
atoms, attached through at least one divalent oxygen atom, such

as, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy,
15 sec-butoxy, tert-butoxy, pentoxy, isopentoxy, necpentoxy,
hexoxy, and 3-methylpentoxy.

By the term "halogen" in the present invention is meant
fluorine, bromine, chlorine, and iodine.

By the term, “OTf” is meant -0S0,CF;.

20 By the term, “OMs” is meant -0S0,CH;.

By the term "halogen" in the present invention is meant
fluorine, bromine, chlorine, and/or iocdine.

“Alkenyl” and “C;-Cs alkenyl” means straight and branched
hydrocarbon radicals having from 2 to 6 carbon atoms and from

25 one to three double bonds and includes, for example, ethenyl,
propenyl, 1-but-3-enyl, 1-pent-3-enyl, 1-hex-5-enyl and the
like.

“Alkynyl” and “C;-Cs¢ alkynyl” means straight and branched
hydrocarbon radicals having from 2 to 6 carbon atoms and one or

30 two triple bonds and includes ethynyl, propynyl, butynyl,
pentyn-2-yl1 and the like.

As used herein, the term “cycloalkyl” refers to saturated
carbocyclic radicals having three to twelve carbon atoms. The
cycloalkyl can be monocyclic, or a polycyclic fused system.

35 Examples of such radicals include cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. Preferred cycloalkyl groups are

cyclopentyl, cyclohexyl, and cycloheptyl. The cycloalkyl groups
- 17 -



By "alkyl" and "C1-C6 alkyl" in the present invention is meant straight or brapichedghaiErasye aroups
having 1-6 carbon atoms, such as, methyl, ethyl, propyl, isopropyl, n-butyl, sec 5 butyl, tert-butyl,
pentyl, 2-peWMQI 2088{084834, neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3-methyRektyb2M0x0uPrssrstood

that in cages-whare,an alhé(ye{%l?éf& ot g substiiuent(e.q,,0f an ralkyl, alkoxyof alkesy! grouphis shorter

or longer than 6 carbons, it will be so indicated in the second "C" as, for 10 exar%ple,
"C1-C1"Rafcated P ftakitinf ot 2 0RAFITHEORT "HikERy FHELPUASCEHERET" in thEPr&SEMTMv@ntion
is meantsti@ight oeheThed chpidatky! giaypskaviirli-frearben atepsiatachidwhrgugh ableast
one divalent_oxygen atgm, such r example, methoxy, ethpxy, propoxy., iSopropoxy, n-butoxy, 15
sec-butoxy, ter rggﬁt’oxy(c,’zb_ecsioxﬁ ?gé'be’nto%, r@éopgﬁtg(i)}/& hexg%é Cg%e &ﬁ%% ftdxy. BY the term
"halogentihttiie presami irventionds erigantCélalie, Isoitse, chidtine; abd pdinel aE>'5}'iliha@_,terr’r*i—jz"OTf"
's meant CQS0RCE 20 By he tersn, 1OMS” iseean! -OR0GHR, By thedorip, halggens

. S-Sl : : : LR Y
present invention is meant Zfluorlne, romine, chlorine, and/or iodine. "Alkenyl" and "C2-C6_alkenyl!"
ﬂﬂﬁﬂtom?ﬁnd fidrhCo5 one

means stPAGMAl o bFEAEHEEY hydrod®Phon Fadical SR HGHORPS to eea
to three dogidd kotdmand (ludrs fokgxample, ethenyl, propenyl, 1-but-3-enyl, 1-pent-3-enyl,
1-hex-5-enyl and the, like "Alkynyl" and."C2-C6 alkynyl.' means, straight.and branched_hydrocarbon
racicals having Fom & carbin SRS o GrE 40 e e Boua G 1o Ed e LRy
propdnyl, binghe péngn{Eyland thediky1As used harehs theBsith '(§/cthalkyirdienyd lsatwated
carbocycligredicais hawng dhge do M@Jg@ carpapatemss fhe cyploaliyd cag bermpreeyclic, or a
polycyclic fused system. 35 Examples of such radicals include cyclo&ropyl cyclobutyl, cyclopentyl and

cyclohexylSpéferréd 2yclodiRyi YroGry SreCRaBhERyl: cPRBRERY Hd SHtSHEp§I. The cycloalkyl

groups optionally mono-, di-, or trisubstituted. Preferred aryl groups

of the present invention are phenyl, l-naphthyl, 2-naphthyl,

15 indanyl, indenyl, dihydronaphthyl, tetralinyl or 6,7,8,9-
tetrahydro-5H-benzo [al cycloheptenyl. The aryl groups herein are
unsubstituted or, as specified, substituted in one or more
substitutable positions with various groups. For example, such
aryl groups may be optionally substituted with, for example, Ci;-

20 Cg alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, nitro, amino,
mono (C;-Cg) alkylamino, di(C;-C¢)alkylamino, Cy;-Cgalkenyl, C,-
Csalkynyl, Ci-Ce haloalkyl, C;-C¢ haloalkoxy, amino (C;-Cg)alkyl,
mono (C1-Cg) alkylamino (C;-Ce) alkyl or di(Ci-Ce)alkylamino (Ci-
Cslalkyl.

25 By “heterocaryl” is meant one or more aromatic ring systems
of 5-, 6-, or 7-membered rings which includes fused ring systems
of 9-11 atoms containing at least one and up to four heteroatoms
selected from nitrogen, oxygen, or sulfur. Preferred hetercaryl
groups of the present invention include pyridinyl, pyrimidinyl,

30 quinolinyl, benzothienyl, indolyl, indolinyl, pryidazinyl,
pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
phthalazinyl, imidazolyl, isoxazolyl, pyrazolyl, oxazolyl,
thiazolyl, indolizinyl, indazolyl, benzothiazolyl,
benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl,

35 oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
oxazolopyridinyl, imidazopyridinyl, isothiazolyl, naphthyridinyl,
cinnolinyl, carbazolyl, beta-carbolinyl, isochromanyl,
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-17 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 herein geepgtstipstRiRgdr, as
specified, substituted in one or more substitutable positions with various groups. For example, such
cycloalkyl gMQP9UHB808H optionally substituted with, for example, C1-C6 alyT/CGR0GHAMRBXyY

halogen, ano. j i n -CB)alkylami (C1-G6)alkylamino, C2-
C6a|kenyE%%%%%h F%%%%%}%%y%?%%ﬂ a %I'koi?/é?%}r?%?o% (%?ECB) alkyl, mono (CI-C6)
alkylaminéi@@%@?&lﬁgﬁﬂkﬂf?@g@@aﬁ@ianﬂﬁﬂ@m esAEPrayi$Heant an aromatic
Carzocyclﬁs@@éhﬂﬂwﬂﬁ%@y%q SE@iﬁz&&@lé%gylp,h%&’Bi%ﬂﬂpﬁﬂmﬁ%iz-g-, bir;]hﬁnyl), Orh rr?U:I)tipli A
condensed rings in whi t least onejs afomatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl), whic
is optioneﬁﬁ/nnz%src]gzﬁ-ﬁ%&ﬁ%ﬁ%gﬁfﬁ;)(eid. FE)ree ezr(r%(? {éﬁ%}é}focfﬁo%t o%%%ygrfasgﬁf%ﬁ{}grimon are phenyl,
1-naphthyde2-raghtrgd Iblindanyiamtenyl, dilyerorashimy;ltetralimpor Biag onyl,
tetrahydre;BH-hepaojalcyglahenienyla The 41! orguRs; bessinares Hpsubstituted o625 spesified,

substituted in one ormore substitutable positions with various %g)ups. For example, such aryl 'groups
may be oAy RBEFHLERIRH YO extifpel e220F Ebvatky PEREB kXY, halogen, hydroxy,
cyano, niga. larainebanenae (e Chdlkyl laminendibe 6 atkylanune: &2 Copikeanl T2- Céalkynyl,
C1-C6 haloalkyl, C1-C6 haloalkoxy, aming(C1-C6)alkyl, mono (C1-C6) alkylaming (CJ-C6) alkyl or di
(C-08) ARG TEL- Cor S By Hersa IS ekt 16 SPRRRE e KR os Sydteivm o
5-, 610 or PxiigiabereetirmsdricHasdesnvised dhlgysysteasi wd Ditlydtoms containing at least one

and up todeur hetsrpatems iseiegied from DIRAgen-QxYae PR SHiMr. Preferred Hetripamyt .greups of
the present invention include pyridinyl, pyrimidinyl, 30 quinolinyl, benzothienyl, indolyl, indolinyl,

pryidazinglHEVAERYE RPN RS uind KR RATZERATY quinBRRFHT LERIARMinyl, imidazolyl,
isoxazolyb eytazeiyt.cxazolyl; 1thiazghtdhgoliamdxindazolylpbeazatbiazelyl, N- oxide,

pyridazinyl N-oxide, pyrazinyl N-oxide, gquinolinyl N-oxide,

15 indolyl N-oxide, indolinyl N-oxide, isogquinolyl N-oxide,
quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalazinyl N-
oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide,
thiazolyl N-oxide, indolizinyl N-oxide, indazolyl N-oxide,
benzothiazolyl N-oxide, benzimidazolyl N-oxide, pyrrolyl N-

20 oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-
oxide, tetrazolyl N-oxide, benzothiopyranyl S-oxide,
benzothiopyranyl S,S-dioxide. The heterocaryl groups herein are
unsubstituted or, as specified, substituted in one or more
substitutable positions with various groups. For example, such

25 heteroaryl groups may be optionally substituted with, for
example, C;-C¢ alkyl, C;-Cs alkoxy, halogen, hydroxy, cyano,
nitro, amino, mono (C;-Cg)alkylamino, di(C;-Cg)alkylamino, Ci-
Csalkenyl, C,-Cgsalkynyl, C;-C¢ haloalkyl, C;-Cs haloalkoxy,
amino (C;-Cg) alkyl, mono (C;-Cs)alkylamino (C1-Cgs)alkyl or di(Ci-

30 Cg)alkylamino(Cy;-Cg)alkyl.

By “heterocycle”, “heterocycloalkyl” or “heterocyclyl” is
meant one or more carbocyclic ring systems of 4-, 5-, 6-, or 7-
membered rings which includes fused ring systems of 9-11 atoms
containing at least one and up to four hetercatoms selected from

35 nitrogen, oxygen, or sulfur. Preferred heterocycles of the
present invention include morpholinyl, thiomorpholinyl,
thiomorpholinyl S-oxide, thiomorpholinyl S,S-dioxide,

- 19 -



benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl, 35 oxadiazolyl, thiadigz @it thipzER/botRirazolyl,
oxazolopyridinyl, imidazopyridinyl, isothiazolyl, naphthyridinyl, cinnolinyl, carbazolyl, beta-carbolinyl,
isochromanWO- 208408 ECEMBER 2006 WO 2004/000821 PCT/US2003/8C988B0&HebHMNyI,

tetrahydr 'g%gg% Qliny. is,oi@gﬁll' Eﬁg;éq be, ra Wranyl, isope thienyl,
isobenzothienyl, benzéfxazolyl, g%i opyriéﬁgﬁﬁe%%%rahyd%mn%%iﬂggtﬁ ahydrothienyl,
purinyl, 5 bBRFGHEKBIPPHERTE, prRHRREHRYEBhen SR CpRFidhaBenzothiazolyl,
imidazopyigina Hirddanchiiazglyl, dibydrobpazisaxaziiy/, benzseagiyl heprpxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzathiopyranyl, .coumarjnyl, isacoumarinyl, chromonyl,
chroman%@“‘%@qﬁ %@%ﬁpfboéﬁg itétt%ﬁ?&%ﬁ%gglﬁﬁ?‘ 8&1§8?%1qu$:10%inyﬁoaﬁ£§§r’oquinoIinonyI,
dihydYoissgearshhbajnditydrocdbmatinyhydiagadaisocotitdaritmbpsoirddlinbnyl, benzodioxanyl,

benzoxazglingryl el Nsgide g pygimidy @iqg ey  pyidazinyLNooxide sayrgzinyl N-oxide,
quinolinyl N-oxide, indolyl9l\l_-oxide, %doli#ﬁoxi e, isoqﬁﬁ%l | N-oxide, quir?az'olinyl N-oxide,

quinoxaliri{ i RZGRaE Bt alaZvdr sRyEamidaz SFiHE XS NEosided®xazolyl N-oxide,
thiazolyl N-exitehintioliziny ENyaxids, Sndazatyldd-oxite, HaerzthhianelybNcaxide: benzimidazoly!
N-oxide, pyrrolyl N 20 oxi xadiazolyl N-oxide, thiadiazolyl N-oxide, trigzolyl N- oxide, tetrazolyl
N-oxide, %‘%o%h%&yﬁ%ﬁﬁ%%x'. ]é,glﬁé%z%ﬁﬁ%yr}arﬁes,g? .8%'3%# ﬁlé: %gte?géry?aroups herein are
unsuBstititeg ot Hiseshe cifiders sibstiaddlin omecoranorosabstitheble posiidrs Pativations groups.

For exampley suchy 25 betergaphgeoupspaay beaptonally:sulstitued vAth, far. exampley Ge(6 alkyl,
C1-C6 alkoxy, halogen,_hydroxy, cyano, nitro, amino, mono (CI-C6)alkyl amino, di(C1-C6)alkylamino,
C2- ceal%éﬁyf?%*'z%e%aﬂxg%yl?éﬁ%éE&Fo%%‘f{léil-06fﬁaﬁo§ﬁ%8%21§miﬁézéq-é%])%ﬂ&yl, riorics
(C1-06)alkylaming(Ch06)akyl  ortdidGbxy, cyano, nitro, amino, mono (C;-
Cs)alkylamino, di(C;-C¢)alkylamino, C,-Cgs alkenyl, Cy-Csalkynyl,
15 C1-Cs haloalkyl, C;-Cs haloalkoxy, amino (C;-Cg)alkyl, mono (Ci-
Cg)alkylamino (C1-Cg)alkyl, di(C1-Cs)alkylamino(Ci-Cg)alkyl or =0.
The invention provides methods of converting compounds of
formula III into compounds of formula III-a. Such methods are
outlined in schemes B and C (wherein X; is as defined below) and
20 are discussed in more detail below. Methods for converting an
ester into an amide are well known in the art. Such methods
include, for example, base hydrolysis using L1i0H, NaOH, or KOH
as the base, or acid hydrolysis using HCl, H,S0,, H3PO,, triflic
acid, para-toluene sulfonic acid, or HNO;. The invention also
25 contemplates the use of two or more acids in combination or two
or more bases in combination to effect the hydrolysis. Other
methods will be readily apparent to one of sgkill in the art.
The conversion of the acid into the acid chloride is
preferably accomplished by using SOCl,, S0.Cl,, or oxalyl
30 chloride. Other reagents known in the art can be conveniently
used to effect this transformation.
The conversion of the acid into the imidazolyl compound is
preferably carried out using carbonyl diimidazole (CDI.)
The conversion of the acid into an acid anhydride is
35 accomplished by treating the acid with another acid anhydride,
such as acetic anhydride (thereby forming a mixed anhydride), or

the conversion can be effected by dehydrating two acid molecules
- 20 -



30 C6) alkylamino (01-06) alkyl. By "heterocycle”, "heterocycloalkyl" or "hetefp gy Emisespet one or
more carbocyclic ring systems of 4-, 5-, 6-, or 7- membered rings which includes fused ring systems of
9-11 atoms VeOrHN908at least one and up to four heteroatoms selected frdte B MASHAP8Sxygen, or
sulfur. Pr@ﬁysﬁéwt%fﬁgy%%%ot;@ehe@éeayne,{ﬁet&%inc mf}ht%yggaa@wpwgahmem
thiomorpholinyl S-oxide, thiomorpholinyl S,S-dioxide, - 19 12 DECEMBER 2006 WO 2004/000821
PCT/US20b5/01988555iPe@2 A Fbffophserieihy!, By REFEHRAPL Byrrofiy 2 traRFHdphHish,
piperidingtatralyydiefurany; tesrabiydrashiengh-hemapipaiisiny.rhamemarihalinyhe

homothiomar rgiolingl, homothiomorpholinyl S,S-dioxide, 5 oxazolidinonyl, dihydropyrazolyl,
dihydropi'?‘rIr1 , ﬁijhy%ropyrazinyl, dihydropyridinyl, dihydropyrimidinyl, dihydrofuryl, dihydropyranyl,
tetrahydrothienyT®@ximes aeg sl rothidiye Sis thoxidenand henssthibhsghaolinyt S=oxide. The
heterocy¢lg groyps hereinacg Mosubstituted or, as 10 specified, substituted in one or more
substitutable positions with various groups. For example, such heterocycle groups may be optionally
substituted with, for example, C1-C6 alkyl, C1-C6 alkoxy, halogen, hydroxy, cyano, nitro, amino,
mono(C1 C6)alkylamino, di(C1-C6)alkylamino, CGZ=Gémakenyl, C2-C6alkynyl, 15 C1-C6 haloalkyl,
C1-C6 haloalkoxy, amino(C1-C6)alkyl, mono(C1- C6)a|kylamirgg(c =C6)alkyl,
di(C1-C6)alkylamino(C1-C6)alkyl or =, Therinvention providesgn__af&ds of converting compounds of
formula Il into compounds of formula II}-@:(SUCI;@@HQQHS are Qtli ed in schemes B and C (wherein
X1 is as defined below) and 20 are distugsed irygqre detail beloyl. Methods for converting an ester
into an amide are well known in the art. Such methods ?nclude, fénexample, base hydrolysis using
LiOH, NaOH, or KOH as the base, or acid hydrolysis using HC1,,H2S04, H3P04, triflic acid,
para-toluene sulfonic acid, or HNO3. The invention also 25 contemplates the use of two or more acids
in cdnbination or two

Scheme B
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Br Rj R, N« O
H N U /o) catalyst
SN N O\ kvl + 3
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O o alkyl
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I
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N O
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O O
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or more bases in combination to effect the hydrolysis. Other methods will b jgcmnaiEaRERIGELO one
of skill in the art. The conversion of the acid into the acid chloride is preferably accomplished by using
SOC12, SOXEL204/000821 30 chloride. Other reagents known in the art carPb@&/bSeMBHIEIEy used to
effect this transformation. The conversion of the acjd.igto the imidazolyl compound is preferably
carried out using carbony! diimidazole (CDI.) Theconversion of the acid into an acid anhydride is 35
accomplished by treating ,@gcid with another acid anhydride, suc@@cetic anhydride (thereby
forming a mixed anhydride)jor the conversion can be effected by dehydrating two acid molecules -
20 12 DECEMBERLZ%(;OG AEQ 2004/000821 PCT/US2003/019585 t

dehydrating agent. T witgian acid anhydride is mote

heating is one preferred method/of preparing the anhydride. 5 Thé processes of the invention are
outlined in the followin Schem®s. Scheme A R3 R2 R33R2 H- dlkyllithiufn N ~~O N,,0 ZnCI2(solid)
ZnCl 11 10 Scheme B RaRz Br R33:R2 N O N, p catalyst O alkyl zZnt10 O %@Ikl}lll ooltlnm

R33R2 dehdyrate HaN AN HoN.__A__N
: “Rec
_ — Ry R Z
=\ Rip ™20 750 J R1oR20 Rao
N. O VI
\\ Ny O
OH
N (@] = H
AN HoN_ A _N. H H OH 4
0 Re ~UN N.__~__N
Ryg Reo Rao0 H Re
L 42 Vil O RygR20Rs0
Vi X
5 Scheme D
NC
Alkylate NC Hydrolyze HaN
O
Br Br Br
1 2 3
Hydrolyze
\ J Hydrolyze
HsoN rearrangement  Cl HO
N o] o]
Br Br Br
6 5 4

10
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NO ~540H O O 1V 21 12 DECEMBER 2006 WO 2004/000821 PCT/US20934E85BeR%d68ne C
N~~ON~ONOHX1 0000 IVOHHV OHH dehdyrate 2NN,Rc H2N\ N,Rc R13R20 R30 VIII R10
R30 N O VWQI2004/@®08210H H H2N N, HOH H O O N N\ N ,Rc R10 R20 R3URMWI/M33[50 0 R10
R20 R30 VI X 5 Scheme D NC Alkylate NC Hy(érglygﬁé-l%l\l -or7',-q Br Br Br 2 3 Hydrolyze
Hydrolyze H2N I rearrangement CI HO 1~ -TO1I9 YO 19 8BrBrBr 6 4 10

F
F
F
NHz Couple Prot< Br

Prot. + — N N
N H oH H

H o Br

ii 6

z

lCoupIing
F F
F F \ /
. Si_
Prote Z Desilylate Prot\N =
N N N
H oOH H H oOH H
8a
8
Deprotectl

_23_



22 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 Schemek hedemgerbde Couple
ProttN NN Br Prot + HOHHP 7~a HO Brii 6 1Coupling FF F F Sim Prot N N Desilylate Prot,N N
H OH H H OWR@P®Deprotect F F H2N FNi OH 9 - 23 12 DECEMBEREUUESIME/PORY000821
PCTIUS2003/019585 Scheme F X X OH Prot +;HzN N, gouple | H OH Prot

10

15

20

X X
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- N > .
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X Xl

The oxazolyl ester III can be used in situ or isolated.
Those skilled in the art when trying to remove zinc salts often
add acid so the zinc salts precipitate. Here 1f acid is added,
the desired oxazolyl ester III will protonate and will also
precipitate. Therefore, it is preferred to work-up the reaction
by adding saturated ammonium chloride solution to the crude
reaction mixture and extracting with a suitable organic solvent
such as ethyl acetate. This work up method allows for the
partition of the oxazolyl ester III into the organic phase with
the zinc salts remaining in the agueous phase.

Scheme A illustrates the preparation of the zZnCl,/oxazole
adduct. The scheme discloses the use of solid 7ZnCl,. Solutions
of ZnCl, can be used, but solid ZnCl, is preferred. The
alkyllithium base used can be n-butyllithium t-butyllithium,
sec-butyllithium, or methyllithium. N-butyl lithium is
preferred. The lithiation of oxazoles has been described in
Hodges, et al., J. Org. Chem. 1991, 56, 449; and Whitney, S. E.,
et al., J. Org. Chem. 1991, 56, 3058 and in references cited

therein.
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R6 R1 Rc R6 N\NRc R1R2 R3 0000 R10 R20 R30 VIII XI R3) R2 CatalyspNceMWsERSHoR33R2
R3R2 N O N O H OH H deprotection H OH Prot R6 NN,Rc R6 N\~ /N,Rc 0 0 R10 R20 R30 O 0 R10
R20 R30 X WD120p#808%%z0lyl ester 11l can be used in situ or isolated. ThoRCIKIRRGGH kHS&rt when

tying to remove zipg saltsiofter,add acidsohezing salls pieelpiate Hergacidds gaded. the

desired oxazolyl ester Il will protonate and will also precipitate. Therefore, it is preferred to work-up
the reactibRTByhadifg saRp&REBFNohfurA EhTbTREUN #hithe Erdde BEactBifmBauié and

extractlngamaﬁfﬁuﬂaa@ %rgaalﬁcsOMembiQéészla)ﬂémhﬁ asetaterThis waskmiplmethodwallopsdar the
partition of the ox zolyl ester Il |nto organjc p wit the zmc salts re a|n| th ueous
phase. Sahe(?f?é‘1 tPa?éDSé &5 £hef an *}?? :}%X s g‘ é’(g &d

the prepara Ion o ncC12 oxazole aaducst JT' €S oses the
use 6f sobabZnCﬂérSmlsBoms’La%uﬁinmzfmbé:hsedamwdi ZmGI2iid preferred. The alkyllithium

Dase used can By RN PAYIDN . SEC BB o1 SR YU MY i

preferred. The lithiation of oxazoles has been described in Hodges, et al., J. Org. Chem. 1991, 56,

449; and SEHe)2 STE., POt 4h1) 36 Chehi SR g 5813058 dRdat %@f@re%%@ﬂfméadtrféﬁem - 24
12 DECEMBERPO06 WQ2804/08082% PETIVS20034::95851Schesis Bdlluskeles a reaction

behNeengé?gwgﬁﬂgéﬁide (compound of formula VI). Scheme C further
10 illustrates the coupling of the acid (IV), acid chloride (or
bromide) (V), acid anhydride (VI) or imidazolide (V) with the
amine of formula VIII to generate a compound of formula X. The
amine and/or alcohol in compounds of formula VIII may be
protected before the coupling reaction is performed. One of
15 skill in the art can determine the need for the use of
protecting groups. See for example, “Protective Groups in
Organic Synthesis, third edition” by Wuts and Green. These
couplings are also known to those of skill in the art. The
coupled compounds of formula X are generally disclosed in
20 International Publication WO 02/02512 based on PCT/US01/21012
International Publication W002/02512 further discloses that
the substituted amines of formula X are prepared by reacting the
Ry acid, acid halide, anhydride or carbonyl imidazole compound
with the corresponding amine of formula VIII.
25 Schemes D and E disclose a method for preparing one
possible amine of formula VIII.
Scheme F illustrates a coupling of a compound of formula I
with an amine of formula VIII to form the amide of formula XI.
In this scheme, it should be noted that the compound of formula
30 I has not been coupled to the zinc chloride/oxazole adduct
before being coupled to the amine of formula VIII. Compound XI
can then be coupled to the zinc chloride/oxazole adduct to form
compound XII. The protecting group can then be removed to form
the compound of formula X.
35 All temperatures are in degrees Celsius.
CDI refers to 1,1'-carbonyldiimidazole.

MIBE refers to methyl t-butyl ether.
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formula | (wherein R6 is di-n-propylamine, X is Br, and R1 is alkoxy) and a zig£QRBERX§7e
adduct of formula Il to form a coupled product of formula Ill. The ester is then hydrolyzed 5 or
otherwise cW&/aW+HFh the carboxylic acid. Scheme C illustrates the conR€lEIFIWBAYaBdoxylic acid

of formula IV intgran acid halide gr @ﬂiﬁi—?%%g Com@g%g)qr%%? : amula V wherein X1 is Cl or
ydri u

imidazolyl, respectively) , or an acid an rmula VI). Scheme C further 10

illustrates the colipfitty 6EtheERid QVitisti BRRASHIS bigiHite) GATSBIarHYERa¥(VI) or
imidazolide (V) witix-thea asdre.phiprmatss Mithtogenerate shcarmpelmnd-eiderpula) X rER: aine

and/or alcohol in,compounds of formyla VIII may be protected before the coupling reaction is
performeg}ﬁrl]é‘g| %)?i{g skin'in eagﬁ%%\ﬂrﬂe?épn%ﬁéﬂ%ogu §esd forkne G§E (§f ab?oté%%ﬁ& aFci:Ups. See for
exaniple, ¢Protattive Gidupssn wOrsanis Sydthekis fthirdees ditirt dlyW atscarfitr@egamihesee

couplings arg Alsp known.t9,those 0f skif in the,art..The, coypled.compoynds of dorgyula X are
generally'disclosed in 20 International Publication WO 02/02512 based on PCT/US01/21012

International PubhBti&is 7FO52/6252 fdfiter difiieieathal ¥R SISt ted SRAAES of formula X are
prepared by seactingdbpyRNAcithiacid halide anhyedde-epearbedylimidazale(@mpownd iwithithe
correspo rin amine of formula VIII. 25 Schemes D and E disclose a method for preparing one
possible amine of formula VIIl. Scheme F illustrates a coupling of a compound of formula | with an
amiie of formul&“MRI fosféanshd anfide of forguEtilc nekicrsehemespehbulddsopoted that the
compound.of farmula 30 I has not been coupled ta the zinc lJ)ori e/oxazo uct W re being
coupled ] lPheem ér%?#e ggf%)?ﬁ%ﬁlaﬁ(ﬁ. ]é%%op%eu% S & ﬂlleﬁg e (ggl‘j’p e% ?ohe ?f?g%lﬁ&nc ogri'de/oxazole
adduct to form é&¥npmifrizX|l. tRhenpiste clingcroopleamhaxbe esraevedh® form, the/compound of

formula X, 33 Alig Latyres are irﬂl\gegrngs« Celsius-Chlrefers @gsy%oq)ggjir’gigagole. MTBE
refers to methyl t-butyl ether.
parént plus a hydrogen atom. EI refers to electron impact. CI
15 refers to chemical ionization. FAB refers to fast atom
bombardment.
ESMS refers to electrospray mass spectrometry.
THF refers to tetrahydrofuran.
Ether refers to diethyl ether.
20 Saline refers to an agqueous saturated solution of sodium
chloride.
Tetrakis (triphenylphosphine) Palladium refers to Pd(PPhs)..
Pharmaceutically acceptable refers to those properties
and/or substances which are acceptable to the manufacturing
25 pharmaceutical chemist from a physical/chemical point of view
regarding composition, formulation and stability.
When solvent pairs are used, the ratios of solvents used
are volume/volume (v/v).
When the solubility of a solid in a solvent is used the
30 ratio of the solid to the solvent is weight/volume (wt/v).
Dichlorobis (triphenyl-phosphine)palladium (II) refers to
(PACl, (PPhj) 2) -
Triphenylphosphine oxide refers to Ph,;PO.
Prot refers to a protecting group or hydrogen. Protecting
35 groups are well known to those skilled in the art. Further
information on protecting groups can be found in, “Protective

Groups in Organic Synthesis, third edition” by Wuts and Green.
- 26 -



25 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 TLC refqesgpdeiigaresoos
chromatography. HPLC refers to high pressure liquid chromatography. Chromatography (column and
flash chrom¥MOQYY§Hfers to purification/separation of compounds expr&§3&dSagogstigpiirt, 5

eluent). Itis undeﬂ;@pgéharntb@a%%ri?gégacgees _@%@@0&%@[&%%@0%@{%&&@6 the desired

compound(s). NMR refers to nuclear (proton) mw%%netlc resonance spectroscopy, chemical shifts are
reported iR PpAFED YBWHTER FRNPFHER eV Adfer<tb Ga8MmagheticrIeREHQ spectroscopy,
chemical shifts ayestepofiediingem m)waymfieldbirom TSe MEJ eferg t@ mags, spectrometry

expresse / /z.0r har it. [M ' refer he positive ion qf arent plus a

hyd rogen%%o%rr{lg E?ir;;hfé)ré o e?eé(/:%dn %r%l pga?c?t %‘Ilgt-lf? 1r‘Dehfé‘rs %)é%k{)g?%?é%iz ?dnizﬁﬁb%.%gﬁ refers to fast
atom SbordisartinfenPESMS refars tekelectredpray rbhss @p@cmdrﬁétryce@da@c‘ef@rsttt}a@trwd@pfuran.
Ether refegs-to-gigthyl ether 2} Paling referis oA aqugoussatytated salution of sadiym, ghigride.

Tetrakis(triphenylphosphine) Palladium refers to Pd(PPh3)4. Pharmaceutically acceptable refers to
those propétties &nd t&tsSvhiERar&%erEtanleRd the hdnufacRRifig P5igHShatButical
chemist frohea physicalfitelyicalqoiairof sdew vegardihg ceapostionmfosmulationans stabilitye When

ol & ISR ced e S0 o oY Tl sl e <Bhant S B S ne (Hthy: DicHorobis

(tripA@nyl-phbsphinepasliciurisRyrefam tohéP dBIZ(RENh3) 2y Friplempphdephire. oxide eefémsto

Ph3PO. example, Negishi, et al., J. Chem. Soc., Chem Commun. 1986,

1338. The preferred palladium(0) catalyst is Pd (PPhj)..

EXAMPLES
Starting materials are generally readily available from

15 commercial sources, such as Sigma-Aldrich Corp. (St. Louis, MO),
or may be prepared as described herein. The processes shown in
the above schemes and set forth below in the Examples are not to
be construed as limiting the invention in scope or sgpirit to the
specific reagents and conditions shown in them. Those having

20 skill in the art will recognize that the starting materials,
reagents and conditions may be varied and additional steps
employed in the processes of the invention and to produce
compounds encompassed by the invention. In some cases,
protection of reactive functionalities may be necessary to

25 achieve the desired transformationg. In general, such need for
protecting groups, as well as the conditions necessary to attach
and remove such groups, will be apparent to those skilled in the
art of organic synthesis. Unless otherwise stated in the
schemes below, the variables are as defined above.

30 All references mentioned in this application are
incorporated by reference, in their entirety.

All reagents are of commercial grade unless otherwise

noted. All reactions are stirred or otherwise agitated. Unless
otherwise stated, none of the solvents were degassed.

35
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Prot refers to a protecting group or hydrogen. Protecting 35 groups are well{snspdiggbEra9dlled in
the art. Further information on protecting groups can be found in, "Protective Groups in Organic
Synthesis, tHfI280HI®4823y Wuts and Green. - 26 12 DECEMBER 2006 WERE2A32/06/08%85

PCTIUSZRa3/RLR38% RaladiumiQ) catalysts,are those C@%&%&&BQ@@AH%H%”??‘—U itpzan

oxidation state of zero. Palladium(0)” catalysts include, but are not limited to> Pd(PPh3)4,
PdCI2(PPh3)2, PAC12, PdCISHARGPPREEPHIO COTIPHLORN | @5 T8l)3B)2PdC12. One skilled in
the art will recognize that somg, @f dhe/forepgpertionsshpalladium(0) catalysts contain palladium in an
oxidized state, for example, Pd(I)CI2. One skilled in the art readily recognizes that the palladium(0)
species can be generated in situ through the use of butyllithium, DIBAL-H or 10 other reagents known
in the art of Beganic(@nthe s Serfor iexamglebNegmbhatyl. cCleemoSptn Gheii €oh2mhun. 1986,

1338, The prefared palladinOhcatalystis PURPUL EXANPLES, Siating matedals e generall

readily available from 15 commercial sources, such as Sigma-Aldrich Corp. (St. Louis, MO), or may
be prep&iégasYesénbedRe@in. FHé HoLEYdesteHG N FEabdvE'serhed aRd Sit forf below in
the Examples @ie-netitoa be £onstiad as imilig i esibve i mipEEORe s SPBEELg the Gpgtifics
reagents %radegorgijitcijor‘\’?.sshé)wqf i(g Ithgm. TQ}({J%QQ(\%/'T %%skigliln theﬁ% w]ggregggnge that the starting
materialg, reagents End-Eonditions n%}%e Varied and additional steps empafoyec?ln the processes of
thel inveionpahiopre d udes conimo Lmds wncd ffhadsed hy thénverddh liprsorie thses, protection

of reactigg{ﬂ@sﬂ@ﬂ%wgé mayhe. NecessaryIp o achieve fhe geﬂ%&{a«(}é%gg%%wenerah

such need for protecting groups, as well as the conditions necessary to atta emove such
groups, Wi agBkt e MEBRAESE SRiffe B HPHLY aft iRFgdric SPithéSE BINfRWthéntiEa stated in the

schemega pelew, thenariablescare ascdeftneshaboMeture is cooled down to 20-25°,
water (100 ml) is added and the mixture stirred for 5 min. The
15 organic phase is separated and the agqueous phase is extracted
with dichloromethane (3 x). The combined organic phases are
washed with water and dilute hydrochloric acid. The organic
phase is then dried over magnesium sulfate, filtered and
concentrated. The concentrate ig purified by a high wvacuum
20 fractionation using short-path set-up and single receiver. The
fractions with bp = 108-115°/ 0.1-0.05 mm Hg are collected;
after cooling to 20-25° this liquid solidified.
Part (B) - Preparation of bromoamide (3)
The bromophenylecyclopropylnitrile, ((2), part (A), 5.9 g;
25 26.6 mmol), is dissolved in methanol (150 ml). Potassium
hydroxide (25% aqueous solution, 0.68 ml) and hydrogen peroxide
(30%, 35 ml) are added and the reaction mixture is heated at 55°
for 5 hr. The mixture is concentrated to give the crude
bromoamide.
30 Part (C) - Preparation of bromoacid (4)

The crude bromoamide ((3), part (B)) is slurried in
methanol (10 ml) and sodium hydroxide (10% aqueous, 150 ml) is
added. The reaction mixture is refluxed for 4.5 hr. The
reaction mixture is then cooled to 20-25°, acidified to pH = 2

35  with hydrochloric acid (15%) and concentrated. The resulting

Precipitated (6.8 g) is collected by filtration.
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30 All references mentioned in this application are incorporated by reference; me@elisERRYs All
reagents are of commercial grade unless otherwise noted. All reactions are stirred or otherwise
agitated. UrNe@200t8962te stated, none of the solvents were degassed. 35PCITUS2DBERIBYIBER 2006
WO 2004/000821 PCTIYS2003/0}9585:RBEPARATION.E ~cid chloride (5)
t-Butyl(IS,2R)-1-(3,5-difluorobenzyl)-3-{[1-(3- ethyn)glphen l)cyclopropyl]amino}-2-
hydroxypropylcatbaiaiels PRUIAT e refardttorildf brTbpReRF Ry bprsDyMitkte £2) A Migttfe of
1-bromo-2Zthinsoetbaned 120-tnl)x 3dromobrazi aeyanides (In25)g) am. benzyl-triethgammonium
chloride (1.1 q) is stirred at 400 while aqueous sodiym hydroxide (50%, 120 q) is added dropwise
over appr%%%%)éftg&/ef&r%n.%ee ;%%8 |or(f;1’1 f%? ?eémgé)rg ulrgl)r{ivé:ég o abolit §6 ‘éﬁ%)ﬁ‘g the- ga%iﬁg’n of the
aquebus base Crhededetiomaixktiick i$ stirredv@BEvigerouss while the terdgerhlnesiewlyaiteps to 50

(over aboys 3¢y Affer Beusetheeagtion mdure:is coolpthdau 19,20-25: Watsh {100 mi) is added

and the mixture stirred for 5 min. The 15 organic phase is separated and the agueous phase is
extracted WK AitHGHBREth PSS TRERBA BN orgHhicHh s eWiat& Sw s with Wiiter and
dilute hydrecldardeacidi Xheioeganic phase-éstheadried cvdd hagnesium sutfate, filterediand
concentr . The cancentrate-is-purified by a-high u 0 fractionation using.short-path set-up
and singIaeé?rlgcesl\claglr.l(%in eaf'fﬁéebtigﬁ%p%veltﬁgb% § %8 11%3%.1-6.10 rr%?neHésarg %%ﬁg&%dyﬁ‘%t%r cooling to
20-28 thighduid soldifimgcres@iu FrepaiEion 62 beEbmbamitis(3y Thedstorisphenylegelopropyinitrile,
((2), part (Ae 5295 @3 26-Lmmal} ds-digselved immethanot {130-a¥k PptassiineRydroxidg (25%
agueous solytion, 0.68 ml) and hydrogen peroxide (30%, 35 m%gée added and the reaction mixture is
heated at B 8r & APYHRAMRRTRTEE 6N BT atBd- A giVE R el vacuum for

approximately 1 hr to afford the desired product (6.6 g.)

Part (E) - Preparation of bromoamine (6)

15 The crude acid chloride ((5), part (D)), is dissolved in
dry acetone (40 ml), cooled to -10° and treated with sodium
azide (4 g in 15 ml of water). After stirring for 1 hr at -10°
the mixture is allowed to warm to 0° and is poured into cold
water (300 ml) . The azide is extracted into smallest possible

20 amount of toluene (about 40 ml). The toluene phase is separated
and washed with water and dried over Nay;SO,. The solids are
filtered off and the filtrate is heated cautiously at 100° for 1
hr. Concentrated hydrochloric acid (about 25 ml) is added
through the condenser and the mixture is refluxed for 15 min.

25 On cooling a precipitate forms and is filtered off. The
filtrate is slightly concentrated, cooled down and an additional
portion of precipitate is collected. The combined solids are

dried to give the desired product (4.1 g) as the hydrochloride

salt.
30 Part (F) - Preparation of the 3,5-difluorobenzyl-bromo compound
(7)
The crude bromoamine ((6), part (E), 2 g; 8 mmol) is

dissolved in saturated sodium carbonate (20 ml) and extracted
with dichloromethane (5 x 10 ml). The combined extracts are

35 dried, and concentrated. The extract containing the bromocamine
(1.68 g, 7.92 mmol) is dissolved in isopropanol (20 ml) and BOC

protected-3,5-difluorobenzylepoxide (ii, International
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bromoamide. 30 Part (C) - Preparation of bromoacid (4) The crude bromoamisiggtimBest f8okiS
slurried in methanol (10 ml) and sodium hydroxide (10% aqueous, 150 ml) is added. The reaction
mixture is reoNM@NG4090823 hr. The reaction mixture is then cooled to 20-25, RETHB0f0p?$8S 2 35 with

hydrochlgsieiacid ghoraandbeanesrtrased. siiggosuliing precipitated;(64% gyigLollesied Ly fliation. -
28 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 Part%y—ePreparation of acid
chloride (B ehBh3iteHIGides (2123 hftfariPb8Rzotiazdle $£2YS5) drdRfisddhed!h diy Wichioroéhane
(25 ml.) 22ehmt (bAS regitvatents) atesthesradeetpprionuiseaver seneratageites ©-5 the crude
bromoacig (%@hpart in dichloromethane .) Before the addition is complete,

O olgc)riz&%g r CompoUn ((31239 ml)
benzotriaZole hyd’?ocﬁlon €S ar%%osepargtlng out'as & white solid. The reaction mixture is stirred for
an additional 15 min anBakién tFe solidrarsfileredmfio The filtkate gonprenwit( 80 anhydrous

magnesium sulfaig.(49) 40 Hesiiay 8B LXERSSAPRIEPLmEN SRlNS & filtersd, o apd thediltrate is
concentrated under reduced pressure_and dried under high vacuum for apgroxmately 1 hr to afford

the desiré¥ prodiciTBR §.) PHRE) . Preparatibh FHFeRoLRne )45 aBHd dHibride ((5),
part (D)), s dissolvedirl cirphtetone {#0any copteskis1Aenskitdated with €dDuN cazide (4g in 15
ml of watey) ., After stirring far, 1 hr at -10- the mixture.is. allowed t rm to is pqured ingo cold
water (30 'n%|€ bSO B %ég%rn%le?flgogﬁﬁe gg DeS o ?gggé“‘(g@out %O%ngl) _The
tolufle praRELsskpaFaedadiad Washedddttdvater Fhe dred@vepNaRSRZuTRe Solidsareditered off

and the filtiata isheated e%amalg@sli%@rég@E-y@%@ﬁ@ntr@!%dzhmrothgri%@giddabomr,nl) is
added through the condenser and the mixture is refluxed for 15 min. 25 On cooling a precipitate forms
andisﬁﬂéeéﬂﬁﬂ%ﬁgalent) is added in one portion. The reaction mixture
is refluxed for 3 hr under nitrogen, then it is cooled to 20-25°
before partitioning between aqueous saturated sodium carbonate
15 and ethyl acetate. The organic phase is separated and the
agueous phase is extracted with ethyl acetate (3 x 25 ml). The
combined organic extracts are washed with brine, dried over
NapS0,, filtered and concentrated to give the desired silyl
compound.
20 Part (H) - Preparation of BOC protected-acetylene compound (8a)
Tetrabutylammonium fluoride (1M in THF, 8 ml) is added to a
solution of the crude silyl compound ((8), part (G)) in THF (5
ml) . The reaction mixture is stirred for 1 hr at 20-25° and
then concentrated. The concentrate is dissolved in ether (30
25 ml), washed with brine, dried over NayS0O,, filtered, and
concentrated. The crude product is purified by flash
chromatography (silica gel; ethyl acetate/hexane, 2/3 mixture)

to give the title compound.

30 EXAMPLE 1 Methyl 1-[3-[(Dipropylamino)carbonyl]-5-(1,3-

oxazol-2-yl) ]benzoate
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filtrate is slightly concentrated, cooled down and an additional portion of pregyayieteiretRlostgd. The
combined solids are dried to give the desired product (4.1 g) as the hydrochloride salt. 30 Part (F) -
PreparationWotR@80808¢#luorobenzyl-bromo compound (7) The crude brorB6AMNEIB) I #Ht (E), 2 g;
8 mmol) is dissolved in saturated sodium carbonatye:éZ\O ml) and extracted with dichloromethane (5 x
10 ml). The combined extracts are 35 dried, and agncentrated. The extract containing the bromoamine
(1.68 g, 7.92 mmol) is dissolved in igopropanol (20 ﬁﬁ) and BOC prot@- 3,5-difluorobenzylepoxide
(ii, International 29 12 DECEMBER 2006 WO 2004080821 PCT/US2093/019585 publication
W002/02512, EXAMPLE 3,2.36 g eated to 80 in a sealed tube
for 16 hours. The reactien rixt seQncOlifgted-to afford the crude difluorobenzyl-bromo
compound (3.9 g). 5 Part (G) -reparatin of silyl compoumﬁ\(ﬁa’ﬁ yde~375-u ?Ubenzyl-bromo
compound ((7), part (F), 3.9 g; 7.0 mmoal, 1 equivalent) is dissolvedgn triethyiamine (20 ml.)
Dichlorobis(triphenyl-phosphine)pallggium (I1) (0.196 g, 0.28 mmol; 0.04,gquivalents) and Cul (0.068
g; 0.36 mmol; 0.05 10 equivalents) are then added. The reaction mixture is heated to ref lux and
trimethylsilyl acetylene (0.82 g, 1.2 ml, 8.2 mmol, 1.2 equivalent) is added in one portion. The reaction
mixture is refluxiednferdolar Urklenanjtrage np thereitésicesed ¢4 2625, beforeypatitioningetmeen
aqueous satyrage ' onate 15 and ethyl acetate. The organic phase is separated and the
aqueous ﬁ%e%ﬁéﬁ?&gggﬁ%& (r-}t ylaé%:d:%ge%(%égpzé? :an%)e T%%e%%r%%ir%ﬂlo?égn% 5)?(%1%% grae’washed
with%rine, dfediéveruNa 28041 fiierededrileoncb nfratth tbvive tHesdesiredTail) ¢dmigosnd. 20 Part

- Fm%%;%%%% Prategied:agetylgne compaund (83). J efrabulylapmeniumdbjoride (@ALIn
' mixture is stirred for 30 min and then solid zinc chloridee (3

equivalents ) is added in 3-10 portions over about 10-15

minutes. The cooling bath is then removed, the reaction mixture
10 1is allowed to warm to 20-25° and then the reaction is stir-red

for an additional 10 min. Next, the zinc chloride-oxazole

adduct, 12, is added over a period of 2 hr to a mixture of

methyl 3-bromo-5-[(dipropylamino)carbonyl]benzoate (10,

W002/02512, PREPARATION 3) and tetrakis (triphenylphosphine)

15 palladium (5 mole %) in THF at 50°. Once the addition is

complete, the reaction is stirred at 50° until no methyl 3 -
bromo-5-[ (dipropylamino) carbonyl]lbenzoate 10 is observed >y HPLC
(usually about 1 hour.)
HPLC retention time = 3.9 min (column: 15 cm luna
20 phenylhexyl; acetonitrile/water, 0.2M ammonium formate; 65/35, A
= 210 nm; 1.0 mL/min).

The reaction mixture is cooled to 20-25 ° and methyl ¢-
butyl ether and hydrochloric acid (1N) are added. The phases
are separated and the agueous phase is extracted three times

25 with methyl t-butyl ether. The combined organic phases ar-e
concentrated under reduced pressure to give a solid. The
product is purified using silica gel chromatography (ethyl
acetate/octane, 25/75 to ethyl acetate/octane 50/50) to gi.ve the
title compound in 84% yield; NMR (ds-DMSO) 8.50, 8.28, 8.1 Q,

30 7.94, 7.44, 3.90, 3.38-3.14, 1.62-1.49 and 0.99-0.67 §; CMIR (de-

DMSO) 168.56, 164.99, 159.29, 140.98, 138.77, 130.95, 128. 41,
- 31 - i
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solution of the crude silyl compound ((8), part (G)) in THF (5 ml). The reactigp ppixtmeiRIbsed for 1
hr at 20-25 and then concentrated. The concentrate is dissolved in ether (30 25 ml), washed with
brine, dried BR20HHE®WEIA, filtered, and concentrated. The crude product isSHSUR{ESZD¢3/0f 85D
chromatography dsiliga gels gthybacejate/Rexang, 26 mpxure) stoogive she ke compoynda30 34
EXAMPLE 1 Methyl 1-[3-[(Dipropylamino)carbonyl]-5-(1,3- oxazol-2-yl)] benzoate - 30 12
DECEMBER2366 800°2004/000821 PCTIUS2003/019585 NYO Br ZnCIN O 12 N OCH3 N OCH3
O O 0O 1013 Compound 13 may be prepared as follows. n-Butyl litI3.ium (1.4 equivalents) is added
drop wis in to a stirred, .5 =78 mixtur gé.l 3-oxazole (1.3 equivalents) in THF, whil_.e
maintain%:ggé%]gngé(?t%e ata teﬁ%%lr%arilbeq(éwg oﬁﬁFggé( Eﬁlﬂé(nome)lﬁ%%e% f%ns}fﬁe§ for( Ogrvnin and then
solidzinc chloride (3 equivalems33eadded in 3denFwrEsrs over about 10-15 minutes. The cooling
bath is then removed, the reaction mixture 10 is allowed to warm to 20-25-and then the reaction is
stirred for an additional 10 min. NexBrthe zinc chloride-oxazole adductyl20s added over a period of
2 hr to a mixture off methylb\-\brom (dipropylamino)carbonyl]benzoatg (10, W002/02512,
PREPARATION 3) and tetrakis(tri in THF at 50. Once the
addition is complete, thé TeaCtig e at’58 untitnd methyl 3 OCHj
bromo-5-[(dipropylamino)carboryl]benzoae 10 is observed by HPLQ] (usually[about 1 hour.) HPLC
retention time = 3.9 min (column: 15 cm luna O O

10 13

Iphgsphine) 15 palladium™~5 m

In a preferred aspect, 13 may be prepared as follows.
n-Butyllithium (405 mL, 1.0 moles, 1.4 equivalents) is

10 added dropwise over approximately 30 min. to oxazole (50.32 g,
0.73 moles, 1.3 equivalents) in -78° THF, while maintaining the

mixture at a temperature below about -55°C. Zinc chloride solid
(300 g, 2.2 moles, 3 equivalents) is added in 3-10 portions over
about 10-15 minutes and the reaction mixture is warmed to 20-25°
15 Dby removing the cold bath.
Once at 20-25°, the reaction is stirred for an additional
10 min. and then methyl 3-bromo-5-
[ (dipropylamino) carbonyllbenzoate (10, 155 g, 0.45 moles, 1
equivalents) and tetrakis (triphenylphosphine) Palladium (5 mole
20 %) are added. The reaction mixture is then heated to reflux and
stirred until the starting material has been consumed. Once
judged complete by HPLC, the reaction mixture is cooled to 20-
25° and the crude reaction mixture is concentrated to dryness.
To the resulting solid material is added NH,Cl and EtOAc. The
25 phases are separated and the aqueous phase is extracted with
ethyl acetate. The organic layers are combined and washed with
saturated aqueous ammonium chloride. The solvent is removed
under reduced pressure to give the title compound.
HPLC retention time = 3.5 min (column: 15 cm luna
30 phenylhexyl; acetonitrile/water, 60/40; A = 210 nm; 1.0 mL/min).
This material may be purified using silica gel

chromatography (ethyl acetate/octane, 25/75 to ethyl
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20 phenylhexyl; acetonitrile/water, 0.2M ammonium formate; 6S /35, X 210 jyhecEMleRbabe! he
reaction mixture is cooled to 20-25 and methyl t- butyl ether and hydrochloric acid (iN) are added. The
phases areVs@pafdie8hd the aqueous phase is extracted three times 25 RAtR/HBIPIGLAKY | ether.
The combined graapicRphases 459 seancgpirated inder faduesdiprassure fo give.a selid. e product
is purified using silica gel chromatography (ethyl- acetate/octane, 25/75 to ethyl acetate/octane 50/50)
to give thé&fiffé c8mPBund in 84% yield; NMR (d6-DMSO) 8.50, 8.28, 8.1 O, 30 7.94, 7.44, 3.90,
3.38-3.14, 1.62-hA9 ahd&X99-0:6/6:NRR L6 OMTNE16H6616498+12529 514398, 138.77,
130.95, 1%8.1@1 '531 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 127.69, 126.53,
54.91, 52. 9, 8?&4} 45.93, 21.46, 20.27, 11.30 and 10.80 6. EXAMPLE 2 Methyl
1-[3-[fdipropylanfiheeatbenylEa53-Broxay ob-ny)lsérszoatérBr Kea et By wdkEOC# 31N / OCH3 O
000 10430 peefered aspect, 13 may-he preparedas follows, nyBYtylihiig (4G5 19k -1.pmoles,

1.4 equivalents) is 10 added dropwise over approximately 30 min. to oxazole (50.32 g, 0.73 moles,

1.3 equivalénith SBETNE(hild mdhtaiiiG tReNGduFe a2 ferfiperifire LMHEESHEENnC
chloride sekgh«3608 gd 2 2wmotase 3afumalentI)Hsadded in 3drparteds avem abkoont0-12 minutes
and the r jon.mixture.js warmed to 20-25 15 by remgving the cold hath. Once at 20-25, the
reaction i?(s?t?rrén foB(r an%glcﬁjit?o%%lfbe %Oino.]é%arfﬁén mﬂﬁﬁ%-gﬁffﬁneo-g%en WaS%e& letsh sat
[(dipt8pylaFutd)cafbonyltdéhtate (F0rd58e0e8mafesdito afford the desired

product.
EXAMPLE 3 1-[3-[ (Dipropylamino) carbonyl] -5-(1,3-oxazol-2-
vl) lbenzoic acid (14)
15
O /N [T\
H O__N
_~U_N OCHj H
N OH
5 S N
13 0 0
14

Aqueous sodium hydroxide (2N, 120 mL, 4 equivalents) is
added portionwise to a mixture of methyl 1-[3-

20 [ (dipropylamino) carbonyl] -5- (1,3-0oxazol-2-yl) ]benzoate (13,
EXAMPLE 2) in methanol (300 mL) at 20-25°. The resultant slurry
is stirred at 20-25° for 1 hr at which time the reaction is
judged to be complete by HPLC. Water is then added (3 volumes
based on methanol), the layers are separated and the aqueous

25 layer is extracted with MTBE until no triphenylphosphine oxide
could be detected in the aqueous layer by HPLC. The pH of the
agueous layer 1s adjusted to less than one with concentrated
hydrochloric acid and the product is extracted into ethyl
acetate (200 mL). The ethyl acetate phase is separated and is

30 subsequently distilled under reduced pressure while adding

octane, which causes precipitation of the acid. The resulting
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equivalents) and tetrakis(triphenylphosphine) Palladium (5 mole 20 %) are afidgfcERgERSS N
mixture is then heated to reflux and stirred until the starting material has been consumed. Once
judged compl&t@iB4/Me2C, the reaction mixture is cooled to 20- 251 and th& CFIdteHEtASBSMixture is

concentraled fydnmessJoithe restliing salid materigl is added NH4GL and ElQAc, Jhe 25 phases

are separated and the aqueous phase iS extracted with ethyl acetate. The organic layers are
combineP&REHaERed Vil ¥aruFated GhtitBuS aRRAYAMEm chloride. The solvent is removed under
reduced pressurggogivesthertitlessonpound- HPLC retantieblinyert: 3.bamisd columan: 15 cmluna 30
phenylhexyl; acetonitrile/water, 60/40; X.= 210 nm; 1.0 in) .This erial m &e Eigied sing
silica gel °C %1[?% o%%gghy (ae%éﬁ %ré:eLFa]fel/%% a"ﬁag,cﬁglﬁgt%%%yl ->32"1 C?EIVISPI/E Z%H(J)‘ "\ﬁg )
20045000821 PCT/US2003/019585 acetate/octane 50/50) or be used without purification in the next
step. An alternative work up for the above reaction is as follows. 5 Once the reaction is complete, the
reaction mixture is cooled to 20-25C and concentrated to afford a solid. EtOAc (1 L) and sat NH4C1
(1 L) were added to the solid. The layers were separated and the aqueous layer was extracted with
EtOAc (2 x 100 mL.) The combined organic layers were then washed with sat 10 NH4C1 (2 x 100

mL), and concentrated to afford the desired product. EXAMPLE 3 1-[3-[(Dipropylamino) carbonyl]
-5-(1,3-oxazol-2- yl)]Jbenzoic acid (14) 15 O/N ~1Y OCH3 OH 00
10

15

20
EXAMPLE 4 (2R,38) -3-amino-4- (3,5-difluorophenyl) -1~{ [1-(3-
ethynylphenyl) cyclopropyl] amino}butan-2-0l1 (17)

- 34 -



13 0 O 14 Aqueous sodium hydroxide (2N, 120 mL, 4 equivalents) is addegsrHemEISR 958 Mixture
of methyl 1-[3 20 [(dipropylamino)carbonyl]-5-(1,3-oxazol-2-yl)]benzoate (13, EXAMPLE 2) in
methanol (30 31048083125, The resultant slurry is stirred at 20-25 for 1 hrP&iBAFH20311858%e reaction
is judged to be complete by HPLC. Water is then added (3 volumgs_based on methanol), the layers
are separated and the aqueous 25 layer is extractedf with MTBH o triphenylphosphine oxide
could be detected in the aqueous layepby H Wf the gqQus layer is adjusted to less than
one with concentrated hydrochlgrie[acid dnd thé product istrac ed intoxthyl acetate (200 mL). The
ethyl acetate phase is separated and is 3@ subsequently distited under reduced pressure while adding
octane, which causes precipitation of the acid. Tha+e tin - 33 12 DECEMBER 2006 WO
2004/000821 PCT/US2003/019585 solids are collg py filtration and dried under reduced pressure
to give the title compound. HPLC retention time = NL#ain (column: 15 cm luna phenylhexyl,
acetonitrile/water; 60/40; X = 210 nm; 1.0 ML/min). /5 10 15 20 EXAMPLE 4
(2R,3S)-3-amino-4-(3,5-difluorophenyl)-1-{[1-(3 eth{ynylphenyl)cyclopropyl] amino}butan-2-ol (17) - 34
12 DECEMBER 2006 WO 2004/000821 PCT/US2Q03/019585 OHHH O NN O

1. acetyl chloride/methanol
2. adjust pH
3. extract into MTBE

R

)l
st

HZN\/\/N

/

Acetyl chloride (84 mL, 1.18 moles, 15 equivalents based on
the protected 3,5-difluorobenzyl compound) is added slowly to

5 stirred methanol (250 mL). (Alternatively, HCl or TFA may be
utilized.) The mixture is stirred for at least 15 min at which
time t-butyl(1lS,2R)-1-(3,5-difluorcbenzyl)-3-{[1-(3-
ethynylphenyl) cyclopropyl] amino}-2-hydroxypropylcarbamate
(WO02/02512, PREPARATION 1, 37.8 g, 0.08 moles, 1 equivalent)

10 dissolved in methanol (100 mL) is added slowly. The mixture is
then stirred at 20-25° until the reaction is judged to be
complete by HPLC. Once complete, the methanol is removed under
reduced pressure and the resulting residue is dissolved in water
(500 mL). This mixture ig washed with MTBE (2 x 200 mL) and the

15 combined organic phases are washed with hydrochloric acid (1N,
100 mL). The pH of the combined aqueous phases is adjusted to
greater than 10 with base and then extracted with MTBE (2 x 200
mL) . The combined organic phases are then concentrated to

dryness under reduced pressure to give the title compound.
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F F 1. acetyl chloride/methanol 2. adjust pH 3. extract into MTBE OH H2N{N feé&eMBErcsdychloride
(84 mL, 1.18 moles, 15 equivalents based on the protected 3,5-difluorobenzyl compound) is added
slowly to 5 Nfadodieipiamol (250 mL). (Alternatively, HCI or TFA may be utti{ZEUS20930mp%ure is

stirred for at least 15,min aLwhich  fime HntyI(1S,28) <563, Srdihgrgbenzy) 3:{3:(35
ethynylphenyl)cycloprop I]amlnoéz hydroxypropylcarbamate (WO02/02512, PREPARATION 1, 37.8

g, 0.08 mé&l qyé&tﬁw rit) 2O Lh SR EAE) (1004 PRTBRRIAS |GG TRE mikEHe B then
stirred at 20-25 gntiihe reactian imjidged to be complete by HPLC. Once complete, the methanol is
removed under reduced sure and the resu ng eS|du issolved in water (500 ml.). This
mixture is Washe§g it I‘ﬁ% éu(ﬁ X f(?djmisland 5¢om médjd orga%ucﬁ;) aségs (%vg{ Jﬂﬂ@ﬁh
hydrothloduiadid {tHE 160 mb). The p&@upﬂner@)m@aedaqueous phases is adjusted to greater than
10 with base and then extracted with MTBE (2 x 200 mL). The combined organic phases are then
concentrated to dryness under reduced pressure to give the title compound. - 35 12 DECEMBER
2006 WO 2004/000821 PCT/US2003/019585 HPLC retention time = 3.9 min (column: 15 cm luna
phenylhexyl; acetonitrile/water, 0.2M ammonium formate; 65/35, X 210 nm; 1.0 mL/min). This product
can then be dissolved in THE and used without 5 purification in the coupling reaction. 10

10

15

20

25

30
EXAMPLE 5 N'-{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-
ethylbenzyl) amino] -2-hydroxypropyl }-5- (1,3~
oxazol-2-yl) -N°,N*-dipropylisophthalamide (19)
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15 20 25 30 EXAMPLE 5 N1-{(18,2R)-1-(3,5-dif|uorobenzyl)-3-[(3 12 DECEMBER 2006

ethylbenzyl)amino]-2-hydroxypropyl}-5-(1,3- oxazol-2-yl)-N3,N3-dipropylisophthalamide (19) - 36 12

DECEMBER200641001@®22004/000821 PCT/US2003/019585 OH HzN N F RCH/US20B3/)1PF$S THF,

-35Cto0C OHO00O 14 \OON HH /N OO/\F F 19 Solid 1-[3-[(dipr amino)carbonyl
‘ 1

]-5-(1,3-oxazol-2- yl)]benzoic acid (14, EXAMPLE 3,1.0 equg/alents) is affded §lowly to CDI (1.3

equivalents) in room temperature THF. The resultingzw rredgQr at hr at which time
it is added slowly over 1 hr to a -35 mixture of (2R,3S)-3amino-4-(3,
difluorophenyl)-1-[(3-ethylbenzyl)amino]butan-2-ol (18, IRternational Publication W002/02512, 1.0
equivalent) in THF. After this addition, the reaction is war 0 apd stirred 10 until complete by

HPLC. Once judged complete, the contents are

ast

N 0
AN
CDI, THF
—_— o, o
THF, -35°C to 0°C
/\/N OH
(o] (e]
14
N (o}
AN
QH
H H H
/\/N N\/\/N
o (o} 2

19
Solid 1-[3-[(dipropylamino)carbonyll-5-(1,3-oxazol-2-
yl)lbenzoic acid (14, EXAMPLE 3,1.0 equivalents) is added slowly
to CDI (1.3 equivalents). in room temperature THF. The resulting
5 mixture is stirred for at least 1 hr at which time it is added
slowly over 1 hr to a -35° mixture of (2R,38) -3-amino-4- (3, 5-
difluorophenyl) -1-[(3-ethylbenzyl)amino]butan-2-ol (18,
International Publication W002/02512, 1.0 equivalent) in THF.
After this addition, the reaction is warmed to 0° and stirred
10 until complete by HPLC. Once judged complete, the contents are
poured into hydrochloric acid (1IN) and the aqueous phase is
separated and extracted with ethyl acetate. The combined
organic phaseg are washed with saturated sodium bicarbonate and

the solvent removed under reduced pressure. The crude product is
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poured into hydrochloric acid (1N) and the aqueous phase is separated ande¥rEmBsiatbgaiy!
acetate. The combined organic phases are washed with saturated sodium bicarbonate and the
solvent rem¥@a00#0182&duced pressure. The crude product is - 37 12 DESHNBBER32088S\WO
2004/000 T/US 1 rified usj ili | togr. f tit

compoLng ERAMPLE S N {16 2R1-L(3 B abensu S (b (e La oChi Recte
ethynylphERJIRGERPropyllamino}-2- hydroxypropyl)-5-(1,3-oxazol-2-yl)-N3,N3- dipropylisophthalamide
(200 OH HINNF NOF 17 CDI, THE THF, -35Cto 0OC NOHOO 14 N\N,~N OF F 20 10 solid

1-[3-[(Dipr. ino)carbonyl]-5-(1,3- -2- yh)]benzoj¢ acid (14, EXAMPLE 3 g, 0.08 moles,
1.0 equivgg‘@@‘é@d ed slowly 0_3 ﬁ%‘l%t((%zelg Lf_ ¢ot Iéﬁ_éid%.ﬁgrf%%%%,z!]ﬁ é&Ji\{raﬁgﬁt Y in THE (150
mL). Fhe resultant mixture is stittedrati2gh25¥0r)at yedstdropathylich time-ieis added - 38 12
DECEMBER 2006 WO 2004/QQA821.FGTA1340034018585 slowly.aves 1A toye -§p mixture of

(2R,3S)-3-amino- 4-(3,5-
dipropylisophthalamide (20)

i[O
T
Zx

H2NW
S
F
! \ F 17
Na P
CDI, THF
T | THF, 35°Ct0 0°C
/\/N OH
0 [e]
14
N\ O
OH
N ~ N
Q Q R
F
F
20
10 Solid 1-[3-[(Dipropylamino)carbonyl] -5-(1,3-oxazol-2-

yl) lbenzoic acid (14, EXAMPLE 3, 23 g, 0.08 moles, 1.0
equivalent is added slowly to a mixture of CDI (14. 6 g, 0.09

moles, 1.3 equivalents) in THF (150 mL). The resultant mixture

1s stirred at 20-25° for at least 1 hr at which time it is added
_38_



difluorophenyl)-1-{[1-(3-ethynylphenyl)cyclopropyllamino) butan- 2-01 (17, Ex¢"d¥REREER 8096 0-08
moles, 1.0 equivalent) in THE (300 mL). After this addition is complete, the reaction is 5 allowed to
warm to 0. OHzaludyesktomplete, the reaction mixture is poured into hydrBERIbIS20481¢1 3383, 500 mL.)

The aque se | t%e separated an tracted with ethy) ace _(%_x 500 mL) . The combined
organic ex%gc‘t@ﬂ reov%s e% vﬁ%h t:é(:iltuarate('j' sog}ﬁ}rgc%grb%é:at!eﬁgz;gg ﬁwL and then con(cén rated. 10

The crudedsrbdusiiepbetiadlusiag Silita (ot elvtoymatdglesy o caftdrdrtnerité b@mdpw}*ﬂdgtmh_{:
retention 4ue ¥ 4¢f Min£sQluPNE1a cmoling phenylexyh Lacetanilyiledater, A gammoniyeg formate,

65/35, X =210 nm, 1.0 mL/min). 15 The invention and the manner ano?légrocess of making and using

it, are now'd@<EriBEd in sbchRl, GBS BAGEELRR ERaCABRASES to BAGLESARFp&RokSkilled in the

art togvhicin it peeainsotosaake apd e therzams. Jhiscle ke-npderstood: that the faregging describes
preferred embodiments of the 20 present invention and that modifications may be made therein

without dépstingFfor Th@SHRESr daHife MAE Prédaitimveriisch dd¥et AR iffhe clafRg. To
particularlggaibast pindskistinetly laim 4be subjestimatier segarded ag invartios; Hhe fallwving e

claims conclude ;pgg%spﬁjﬁcagsi n. 25 &%9 12 DECEMBEReZQOG C:Vt\:/O 2004/000%2
AlM

PCT/US2003/01 hatis cjlgl?ndedp iS9T A%roécesrsafor Sre%%?in‘é’aascgmpgﬁﬁ]& of the

formula: R3ERZTNed Re®Rus POcarlersintR1 {280 -0Blalkaxy dri@H; concentrated.

10 The crude product is purified using silica gel chromatography to
afford the title compound.

HPLC retention time = 4.7 min (column: 15 cm luna phenylhexyl,
acetonitrile/water, 0.2 ammonium formate, 65/35, A = 210 nm, 1.0
mL/min) .

15 The invention and the manner and process of making and
using it, are now described in such full, clear, concise and
exact terms as to enable any person skilled in the art to which
it pertains, to make and use the same. It is to be understood
that the foregoing describes preferred embodiments of the

20 present invention and that modifications may be made therein
without departing from the spirit or scope of the present
invention as set forth in the claims. To particularly point out
and distinctly claim the subject matter regarded as invention,
the following claims conclude this specification.

25
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R2 and R3 are independently H, phenyl, or C1-C4 alkyl; or R2 and R3 and tieatBRege#o2edych they
are attached form a 10 benzo ring, which is optionally substituted with C1-C4 alkyl, C1- C4 alkoxy, or
dialkylamindy@rdoReos231-C6 alkoxy or NR4R5; wherein R4 and R5 are inBeparsdei#BiB85Co6 alkyl;
comprising: 15 forming a reaction mixture comprigipg gyg@mpound of formula I: X R6 R, 001,
wherein X is Br, I, OTf, or OMs; 20 a compound offormuta Il: R3HR2 N\ O / ZnCl IlI, a catalyst and
at least OWQ%BNE‘?IL@@Z“W@%W%@SS according to claim 1, wherein the catalyst is a transition metal
catalyst. - 40 12 DECEMBER 2006 WO 2004/000821 PCTIUS2003/019585 3. A process according
to claim 2 wherejn the g}ansition metgl catal}_{st iS PdrgPPh3)C4ci) PdC12 (POP#FQI%P Cl2, PdC12 and

PPh3, or Pd (OEOCH YLK %roc%rss%cgg%?nlg t laim %P\?vﬁg%in e cata y%lfﬁr?zélib%(PPhBM 5.
A process according to claim 1 wherein the methoRds ¢Baducted in the presence of at one additional

polar, aprotic 10 solvent. 6. A process according to 5, wherein the polar, aprotic solvent is
tetrahydrofuran, tetramethyltetrahydrofuran, Ny ©
Rs R
5 O 0
wherein:

Ry, is C;-Cg alkoxy or OH;
R> and R; are independently H, phenyl, or C;-C; alkyl; ox
R> and R:; and the carbons to which they are attached form a
10 benzo ring, which is optionally substituted with C;-C, alkyl, Ci-
C, alkoxy, or dialkylamino; and
R ig Ci1-Cs alkoxy or NRyRs; wherein
Ry and Rs are independently C;-Cs alkyl;
comprising:

15 forming a reaction mixture comprising a compound of formula

wherein X is Br, I, OTf, or OMs;
20 a compound of formula II:

Rs Ro

N. O

ZnCl
I1,

a catalyst and at least one solvent.

25 2. A process according to claim 1, wherein the catalyst

is a transition metal catalyst.
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glyme, methyl t-butyl ether, or a mixture thereof. 15 7. A process according % @gerAsrReE the
polar, aprotic solvent is tetrahydrofuran. 8. A process according to claim 1, wherein the reaction 20 is
performed W8 2dfIOP&RAre of from about 25C to about the refluxing tempdtalibe29p3dS8fvent used.

9. A process accprdingAo glaipsswherein the; lRReLatyie, 1% aBoui30e 1,aho 1591 1.4
process according to claim 9, wherein the temperature is about 40C to_about 60C. 11. Ah%)ocess

accordindo " @dint 15wkt ein the 18 &t 130 mivfate ICRtmed by Fobinkdal s AftHeF atalyst,

and any eaddiBdn@@ptivng additives, at once or within a short time of each other. 12. A process
according to claim 10, wherein the reaction 35 mixture is formed over a period of about 0.5 hours to
about 4 hours. - 41 12 DECEMBER 2006 WO 2004/000821 PCT/US2003/019585 13. A process
accofding to claifh- 12, B#h&ERCHRLindE ROBBHBO1 houcikrdiout 3 Bwrs elia AR cess atvsrding to
claim 13, wheggindipe fime is 5 about 1.5 hours to about 2.5 hours. 15. A process according to claim 1
wherein the transition metal catalyst is present in 0.01 to 20 mole percent, based on the amount of
the compound of formula I. 10 16. A process according to claim 15, wherein the transition metal
catalyst is preseht.in 0.2 tpt0eacle perentd baged on ¢ie amaunybétheiconpeunikeafiforindla 1. 15

L7- A PIOGRSRAREOLANG 0 ERIN 0o hRLRINde Jeansition [peal eRIANP! [sagRendp Adestmole
percle(‘)nt, ggi%jegr% Fhe amount of the compound of formula 1.

6. A process according to claim 5, wherein the polar,
aprotic solvent is tetrahydrofuran, tetramethyltetrahydrofuran,
glyme, methyl t-butyl ether, or a mixture thereof.

15
7. A process according to claim 6, wherein the polar,

aprotic solvent is tetrahydrofuran.

8. A process according to claim 1, wherein the reaction
20 is performed at a temperature of from about 25°C to about the

refluxing temperature of the solvent used.

9. A process according to claim 8 wherein the temperature
is about 30°C to about 75°C. }
25
10. A process according to claim 9, wherein the

temperature is about 40°C to about 60°C.

11. A process according to claim 10, wherein the reaction
30 mixture is formed by combining I, II and the catalyst, and any
additional optional additives, at once or within a short time of

each other.

12. A process according to claim 10, wherein the reaction
35 mixture is formed over a period of about 0.5 hours to about 4

hours.
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18. A process according to claim 17, wherein the reaction 20 mixture is heajothEsENpgER 24daours. 19.
A process according to claim 18, wherein the reaction mixture is heated for about 0.5 to about 8
hours. 25 20YA 2904888824 ccording to claim 19, wherein the reaction mixturBG3/RHe2ed0fseoout 0.5 to

about 4-hours. 23 2A process aeeguding to.¢laim 20, whetieln the keachion. mixtute is hegted for about
0.5 to about 2.25 hours. 30 22. A process according to claim 1, wherein the compound of formula Il is
used in afBRHssHrdiR 0GP Bhuiv alAtE Shased on the compound of formula I. 35 23. A

process according to claim 22, wherein the compound of formula Il is used in an excess from 1.01 to
5 equivalents, bg%ed ont er%%nélggund of Oérlnula E- 42 12 DI?&EM%ER 2006, WO 2004/000821

h f
PCT/US2003/019585 24. K Process gc%%?dfmg 10 claim “Wherein the %E%h%u%ﬁ%ftf%}“r‘ﬁu%%l is

used in ambreEsslof B dquivdents, BRSeH oA tire lswmmsound of formula I. 25. A process according to
claim 1, wherein X is Br; R2 and R3 are independently H, methyl or ethyl; R6 ys wherein R4 and R5
are both C3 alkyl; and P, is C4 alkyl. 26. A compound of the formula: R2 N.N 0 wherein: R, is OH,
halogen, " Alkcxwv? :0CRORERE S (GEEF RIEANIRE i hdtp¥hesmdhyH g teandiyiisfy R4
and R5 aresndapendenily € -G6 ghad=2AtA campound ascamingsib=Clpisr-26nwhelei Bl &R

the amount of the compound of formula I.
10
16. A process according to claim 15, wherein the
transition metal catalyst is present in 0.1 to 10 mole percent,

based on the amount of the compound of formula I.

15 17. A process according to claim 16, wherein the
transition metal catalyst is present in 1 to 7 mole percent,

based on the amount of the compound of formula I.

18. A process according to claim 17, wherein the reaction

20 mixture is heated for about 24 hours.

19. A process according to claim 18, wherein the reaction

mixture is heated for about 0.5 to about 8 hours.

25 20. A process according to claim 19, wherein the reaction

mixture is heated for about 0.5 to about 4 hours.

21. A process according to claim 20, wherein the reaction

mixture is heated for about 0.5 to about 2.25 hours.

30
22. A process according to claim 1, wherein the compound
of formula II is used in an excess from 1.001 to 10 equivalents,
based on the compound of formula I.
35 23. A process according to claim 22, wherein the compound

of formula II is used in an excess from 1.01 to 5 equivalents,

based on the compound of formula I.
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independently H or methyl. 28. A compound according to claim 27, wherein RAppeERMBERS0bOth C3

alkyl. 29. Qg‘gogﬂl%@gégzg cording to claim 28, wherein -43 12 DECEMBER 889;65 %4%000821

PCT/US2 1 is OH. 30. A compound according to clalm 28, Whereln ,, alko

31. A compound accordlng to claim 28, wherein R1is chloro.,..."'r._ _.>for,._ - d >.--. RuR;21
NA H OH' 11 N Iby 0 ,R 89 %c?rﬁ%) ! Eg% P whe (k) XtKeaéB gy oc
dialwilavaino, nglI alka e ac LY ng frgtpps rf e HJ %lﬁﬁ z,U-leciE7.

-r.ao0g f‘NTmUelfkok!/ 'ﬁp“%ﬂﬂ) '”n‘f‘“ %’W‘?S....Rf @c;ﬂ%'v%’e”‘;ﬁ bafged \Rﬂ the alA_l-aY
- V =.4r edmPour by FVEueyidl s Where por - s 0 - ~.or.A= substy..~..~a -44 12 DECEMBER 2006
WO 2004/000821 PCT/US2003/019585 with 1, 2, 3, or 4 groups independently selected from
halogen, -OH, -SH, -C=N, -NR1osR' 105, -CO2R, -N (R) COR', or -N(R)S02R', -C(=0)-(C1-C4) alkyl,
-SO2-amino, -3025- A process according to claim 1, wherein

X is Br;
R, and R; are independently H, methyl or ethyl;
Re 1s NR4Rs; wherein
R4 and Rs are both C; alkyl; and
R, is C;-C4, alkyl.

26. A compound of the formula:

Rs Ro
N. O
R4
O 0
wherein:
R, is OH, halogen, C;-C, alkoxy, -0C(O)CH3, or
-0C(0O)CF3;

R, and R; are independently H or C,-C, alkyl; and
Rs and Rs are independently C;-C¢ alkyl.

27. A compound according to claim 26, wherein R, and R; are
independently H or methyl.

28. A compound according to claim 27, wherein R, and Rs are
both C; alkyl.

29. A compound according to claim 28, wherein
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mono or dialkylamino, -C(=0)-amino, -C(=0)-mono or 5 dialkylamino, -SO2¢6pecémbiyl2696C1-C6
alkoxy optj jfuted with 1, 2, or 3 groups which are independentl f alogen, or
C3-C.7 cy%:%k%fﬁgéﬁ%%ally substituted with 1, 2, or 10 3 groups independér%il//%s%?)gg{é?ﬁ%m
halogen, - OH, -SH, -C--N, -CF3, C1-C3 alkoxy, amino, -C1-C6 alkyl and mono- or dialkylamino, or
Cl-Clo alh;ql\lggtieﬂglly substituted with 1, 2, or 3 groups independently selected from halogen, -OH,
15 -SH, -C=N, -CF3, -C1-C3 alkoxy, amino, mono- or dialkylamino and -C1-C3 alkyl, or C2-C10
alkenyl or C2-C10 alkynyl each of which is optionally substituted with 1, 2, or 3 groups independently
selected from halggeny -Sbhp&ihd2@eCeM g2 dC tHG3 mllesxy varsinei iCR:C6 alkyl and mono- or
dialkylamiri%; %ngéheadpﬁggg}?cyclyl group is optionally further substituted with oxo; R and R’
independently are hydrogeh, C1-Clo alkyl, C1- C10 alkylaryl or C1-C1lo alkylheteroaryl; 25 R20 is
selected from the group consisting of H; C1-C6 alkyl, optionally substituted with 1, 2, or 3 substituents
that are independentiy seiegiedrtordberdimyp eonsipting ofd;lwksralkyl, halogen, -OH, -SH, -C=N,
-CF3, 01-93 ag@ Iand - NP,,.-aR1_b; - (CH2) 0-4-aryl; - (CH2) o_4-heteroaryl; C2-C6 alkenyl; 30
C2-C6 alkynyl: 2CONKN "2RN_3: -S02NRN_2RN-3: -CO2H; and -CO2- (C1- C4 alkyl); wherein RI_a
and R1-b are independently -H or C1-C6 alkyl; R30 is selected from the group consisting of H; CI-C6
alkyl, optionally sybstituiaebwithsl £2,0h ¢ Sydsiitiderism3eundependently salacted-from the group
consisting of C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, and -NR1- - 45 12
DECEMBER 2006 WO 2004/000821 PCT/US2003/019585

R3 Rz
N. O
H OH 4
Re & : - N“Rc
O (o] :R10R20 R30

wherein

Rio is —(CHz)l_z—S(O)o_z—(Cl—CG alkyl), or

C1-Cio alkyl optionally substituted with 1,2, or 3 groups
independently selected from halogen, -OH, =0, -SH, -
C=N,-CF3,-C;-C3 alkoxy, amino, mono- or dialkylamino, -
N(R)C(O)R"-,-0C(=0)-amino and -0C(=0)- mono- or

dialkylamino, or

C,-C¢ alkenyl or C,-C¢ alkynyl, each of which is optionally
substituted with 1, 2, or 3 groups independently
selected from halogen,-OH,-SH,-C=N,-CF;, C;-C; alkoxy,
amino, and mono-or dialkylamino, or aryl, heteroaryl,

heterocyclyl,-C,;-Cs alkyl-aryl,-C,-Cs alkyl-heteroaryl, or -

C:-Cs alkyl-heterocyclyl, where the ring portions of each are

optionally substituted
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aR1-b; - (CH2) 0-4-aryl; - (CH2) 0-4-heteroaryl; C2-C6 alkenyl; C2- C6 alkynyd;pESEMEER-26008'-3;
-S02-NRN-2RN-3; -C02H; and - CO-O- (C1-C4 alkyl) or 5 R20, R30 and the carbon to which they are
attached fortiR2Md983tle of three thru seven carbon atoms, wherein onePCEBBRNGOIPSRS optionally

replaced by a group selg¢ted &rqmzC,)-e%,<5§02-,§>ch5£\|-?@&#§%@&&1%&|§3 alfacheeurepge are
independently selected 10 from the group consisting of -C1-C8 alkyl optionally substituted with 1, 2,
or 3 groups independeftfyl 8eletted Tl theGtoup EFRLIstTiRobsBH0sNH2 CPtienyl-dhtRI&188én:

-C3-C8 cycloalkyl; -(C1G2 aligy(l){)(g@-ﬁ:&cycl@q[g@l));_-(@%;@E; alk)rQ1(C1-Galkyh): 02 1566,
alkenyl; -C2-C6 alkynyl; -C1-C6 alkyl chain with one double bond and one triple bond; aryl; heteroaryl;
heterocycloalkyl; or RNESPRN-$hndthe Hi¥dGenitdRuhich@HES hredi&ed fom =2 RUOR orot

membered heterocycloalky/laHedarvasy] graup,.-Wherein)said keleroeycloalkyl or heteroaryl group is
optionally fused to a benzene, pyridine, or_pyrimidine ring, and said groups are unsubstjtuted or
substituted with 1, 2, 3,8 ) oersS da}rlci)ﬁﬁgs 3[7hafJ §t¥ eléjcrﬁagé c%@%%%?%}leg%%egeln% ently’ ClE-C6 8ﬂr<yl,3
C1-C6 alkoxy, halogen, halo @r@8alkyWhaeT1-O6alkéndeDrR AT yNHPe NeHc29C6 Bl |
N(C1-C6 alkyl) (C1-C6 alkyl) 1H o4d®)NE2, -C(O)NH(C1-C6 alkyl), -C(0)N(C1-C6 alkyl) (C1-C6
alkyl), C1-C6 alkoxy C1-C6 alkyl, C1-C6 30 thioalkoxy, and C1-C6 thioalkoxy C1-C6 alkyl; Rc is
hydrogen, - (CR245R250) 624-&RF L& %15R??(S)lé’-ﬂ?r:l'étgroﬁ\’ﬁs-t(tt?’fﬁ%&‘%f6‘-4-1Hete2rocﬁﬁ/l, -
(CR245R250) 0-4-aryl-heteroadylgr(iiR245RRE)) endianiheterotyoh e d( CR2ADR25Dp §ekraryl-aryl, -
(CR245R250) 0-4-heteroaryl-aryl, - (CR245R250) 0-4-heteroaryl 35 heterocyclyl, - (CR245R250
0-4-heteroaryl-heteroaryl, - (CRZ45R250) 0-4-hdterocydiyl-héterGary P (%% a5 (‘b‘?%m-'cl" s

alkyl and mono- or dialkylamino, or
C1-Cio alkyl optionally substituted with 1, 2, or 3
groups independently selected from halogen, -OH,

15 -SH, -C=N, -CF;, -C;-C; alkoxy, amino, mono- or

dialkylamino and -C;-C; alkyl, or

Cy-Cip alkenyl or C;-Cip alkynyl each of which is
optionally .substituted with 1, 2, or 3 groups
independently selected from halogen, -OH, -SH,

20 -C=N, -CF3, (C;-C; alkoxy, amino, C;-Cs alkyl and

mono- or dialkylamino; and the heterocyclyl group
is optionally further substituted with oxo;

R and R’ independently are hydrogen, C;-Cio alkyl, Ci-
Ci1o alkylaryl or C;-Cip alkylheterocaryl;

25 Ryo 1is selected from the group consisting of H; C;-C¢ alkyl,
optionally substituted with 1, 2, or 3 substituents that
are independently selected from the group consisting of Ci-
C; alkyl, halogen, -OH, -SH, -C=N, -CF;3;, C;-C3; alkoxy, and -
NRi-aR1-p; - (CHz)g-a-aryl; -(CH;)o-s-heterocaryl; C,-Cs alkenyl;

30 Cy;-C¢ alkynyl; -CONRy-z2Rn-3; —SO2NRy-2Ry-3; -CO3H; and -CO4- (Ci-
C; alkyl); wherein
Ri-a and Ri.p are independently -H or C;-C¢ alkyl;

Riyp is selected from the group consisting of H; Ci-Cs alkyl,
optionally substituted with 1, 2, or 3 substituents

35 independently selected from the group consisting of Ci1-Cs
alkyl, halogen, -OH, -SH, -C=N, -CF3, C;-C; alkoxy, and ~NR;_
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heterocyclyl-heterocyclyl, -(CR245R250)0-4-heterocyclyl-aryl, - 46 12 DECREMEeRMEEE2006
2004/000821 PCT/US2003/019585 - [C (R255) (R260) 7 1-3-CO-N- (R25s) 2, -CH(aryl)2, -CH
(heteroaryl) WO 20M(Mg83iocyclyl)2, -CH(aryl)(heteroaryl), -(CH2)0-1- CH ( (EFHRZVSR@ITHYSSICH?2)
0-1-aryl, - (CH2) Gs1-CH ((GHi2) 9-6-QH,1CH2) 8rls heterarnly SGH(-BLY! O -betesaqylliGO-QC1-C4
alkyl), 5 CH(-CH2-OH)-CH(OH)-phenyl-NO2, (C1-C6 alkyl)-O-(C1-C6 alkyl)- OH; -CH2-NH-CH2-CH
(-O-CH2-CH3) 2,Q6(C‘Fﬁiﬁé@é’b(=N§‘§/3§$w§123éR221%926 By B1e wkw%%a%hamﬁéubgtit&%a%th 1,
2, or 3 groups indepedgeailkgelected from the group consisting of 10 R205, -OC=0ONR235R240, -S
(=0) 0-2 (G1-C6 alkyl), -SH, -NR235C=ONR235R240, -C=ONR23sR240, and -S (=0) 2NR235R240, or
-(CH2)0-3-(C3-C8) cycloalkyl wherein the cycloalkyl is optionally substituted with 1, 2, or 3 groups
independéhtly sBtecteBdrorithecgrobprtohsisiig ot THRP08reC@2Haghe CH2XCRC4 alkyl) , or
cyclopentyl, cyclohexyb &y eyeobeptyhring-fusesh o seyleNeterpsps, arheterocysiviwhgreipone, two
or three carbons of the cyclopentyl, cyclohexyl, gr cycloheptyl _is optionally replaced with a

heteroatom inde&tiddRtly 26 ¥Blecte PREMPRRT NRFER 62 6F S (102, HrakhérhtfHeSdyclopentyl,
cyclohexyl, or cydebept@l-group €an =0 pptiovally §SBhstituted with one or two groups that are

independently R205, =0, -LCOQ-NR23s or -S02- -C4_alkyb), qr - lkenyl Qr C2-C10
lkymyl each of wHich L ootohdll SATtiog e & or 3 ato0E Sepa it KA CE
hetelBaryl is optionally stbSHtutdtPwWi AR GRTERI06 "ehPWhefeinGeach etbre®ich® s bbtionally
substituted with 1, 2, 3, g4 &216: 88 R2P0:at @acheocewrrencgisisiependepibnsrlgeted from -OH,
-NO2, halogen, -CO2H, C=N, % H2) 0-4-CO-NR220R225. - (CH?) 0-4-C0- (C1-C12 alkyl), - (CH2)
0-4-CO- (C2-C12 alkenyif**$EH C?‘o_ﬁfi‘}b- P consisting of -OH, -NH,

phenyl and halogen; -C3-Cg cycloalkyl; -(C;-Cp alkyl) -

(C3-Cg cycloalkyl); -(Ci-Cs alkyl)-0-(C1-C3; alkyl); -Cs-
15 C¢ alkenyl; -Cz-C¢ alkynyl; -C;1-C¢ alkyl chain with one

double bond and one triple bond; aryl; heterocaryl;

heterocycloalkyl;

or

Ry-2, Ry-3 and the nitrogen to which they are attached form a
20 5, 6, or 7 membered heterocycloalkyl or heterocaryl
group, wherein said heterocycloalkyl or heterocaryl
group is optionally fused to a benzene, pyridine, or
pyrimidine ring, and said groups are unsubstituted oxr
substituted with 1, 2, 3, 4, or 5 groups that at each
25 occurrence are independently C;-Cs alkyl, C;-Cg alkoxy,
halogen, halo C;-Cs alkyl, halo C;-Cs alkoxy, -CN, -
NO,, -NH;, NH(C;-C¢ alkyl), N(C;-Cs alkyl) (C;-Cs alkyl),
-OH, -C(O)NH,, -C(O)NH(C;-Cg alkyl), -C(O)N(C1-Cg
alkyl) (C1-Cs alkyl), Ci1-Ce¢ alkoxy C1-Cs alkyl, C1-Cg
30 thioalkoxy, and Ci-C¢ thicalkoxy C;-Cs alkyl;
Re is hydrogen, - (CRaasR2s0)o0-a-aryl, - (CRassRasg)o-4-heteroaryl, -
(CR245R250) 0-4a-heterocyclyl, - (CRa24sR250) 0-4a-aryl-heterocaryl, -
(CR245R250) 0-4-aryl-heterocyclyl, - (CRa45R250) 0-2s-aryl-aryl,
- (CRp45R250) 0-a-heteroaryl-aryl, - (CR245R250) g-a-heteroaryl-
35 heterocyclyl, - (CRa45R250) 90-4-heteroaryl-heteroaryl, -
(CR245R250) 0-4-heterocyclyl-heteroaryl, - (CR245R250) 0-4-
heterocyclyl-heterocyclyl, - (CR245R250) 9-4-heterocyclyl-aryl,
- 46 -



alkynyl) , - (CH2) 0.4-CO- (C3-C7 cycloalkyl) , - (CH2) 0-4-CO-aryl, - (CH2) 3 hre@mhisieyossy), -
(CH2) 0-4-CO-heterocyclyl, - (CH2) 0-4 35 CO-O-R215, - (CH2) 0-4-S02-NR220R225, - (CH2)
0-4-SO- (cm@uwnoszl(CHz) 0-4-S02_ (C1-C12 alkyl) , - (CH2) 0_4-SOPCTBSYPIYIsHakyl) ,

(CH2) 0-4-N (H or éﬂi Q0 3@115 ~dGHR) PN (H or. @gkg)rsm 47 12:DECEMBER.2006 WO
2004/000821 PCT/U 63/0 16585 N (R215) 2 | %CH?)O 4-N-CS-N (R215) 2, - (CH2) 0-4-N (H or

R215) -CO- R22G-H (BRSFEANRI¥IR225, - (CASTI DI OLPE S XB LMD | (CHZ)éJ IZ’LZ%)DFIL(O)
(OR240) 2, - (Cti2) 0O @Q’N{ORQ(@)IQ 0-1(G2)10-4-O-CH> N (RZHD) - (G 208-4¢QHR2LS) ,

(CH2) 0-4-O- ( OOH H2) 0-4-0- Iy S ted Wlth
1,2,3,0r5 F)Rhég cyc}'ba1kyl @CPH%{X Hor ﬁtﬁg) aggcﬁRiu%) B%QC?H %@é

cycldalkyl, or CICE 16 @Heyt @tiofdI{Bhbshlueay Withdz 2, b@ﬁﬁ@%lbvddpsooK@IrGQ @i(k?aﬂkbnyl or
C2-C10 alkynyl,gach ofeickrs eptjoeally- subsiiiuéed ywith 1.qe2: B304 graups, whekain, g g1} and

heteroaryl groups at each occurrence are optionally substituted with 1, 2, or 3 groups that are
independently 8285, R210, or 15 C1-C6 alkyl substituted with 1, 2, or 3 groups that are independently

R205 or R210, and ehereibkhé hetetacyalyl groupdb eath wcedrrenicels opticnallp rsubsiiuteapsith 1,
from CL.C6.allyl, haiogih S S0 Hishyl ~GH CoR, A C L ob. MR, NEDAI(C o k) or
N-(¢%-C6 alkyl) (C1-C6Ralieyl) ; Sﬂ%@%ﬁ&nwrenceﬁQﬁ@ép%ﬁéﬂt@ﬁseleé{b}@ﬂdm halog@H,

CI-C6 alkoxy, C1-C6 halgalknxy. oNR228R225, OHoREN.RGO: (S4C4 SZ(i@I}(Mb&mg@gONF{;@SRMO,

-CO-NR235R240 -S0O2- (C1-C4 alkyl), =0, o 6.alkyl, C2-C6 alkenyl, C2-C6 alkyn or C3- C7
cycloalkyl, each of 1918 offtiorzly subt ﬁét%éll%'ﬁ 1, PHGEERB05 }/b% .cycloa ¥{

optionally substituted with 1, or 3 groups
independently selected from the group consisting of

15 Raps, -COzH, and -CO,-(C.-C, alkyl), or
cyclopentyl, cyclohexyl, or cycloheptyl ring fused to aryl,
heterocaryl, or heterocyclyl wherein one, two or three
carbons of the cyclopentyl, cyclohexyl, or cycloheptyl
is optionally replaced with a heteroatom independently
20 gselected from NH, NR,i5, O, or S(=0);.2, and wherein the
cyclopentyl, cyclohexyl, or cyclcoheptyl group can be

optionally substituted with one or two groups that are

independently Roos, =O, —CO‘"NR235R240, or —SOQ— (Cl"C4
alkyl), or
25 Cy-Cio alkenyl or C,-C;p alkynyl, each of which is optionally

substituted with 1, 2, or 3 Rsps groups, wherein

each aryl and heteroaryl is optionally substituted with 1,
2, or 3 Rap, and wherein each heterocyclyl is
optionally substituted with 1, 2, 3, or 4 Raio;

30 Rzoo at each occurrence is independently selected from -OH, -NO,,

halogen, —-COzH, C=N, - (CHj;)-2-CO-NR339R225, - (CHz)g.4-CO- (C1-C12
alkyl), - (CH;) g-4a-CO- {Cy-C12 alkenyl), - (CH;) 9-4-CO- (Cy-Cyq
alkynyl), =-(CHy).4-CO-(C3-Cy; cycloalkyl), - (CHy)g-4-CO-aryl,
- (CHz) 0-4-CO-heteroaryl, - (CHy)-4-CO-heterocyclyl, - (CHy) .4~
35 CO-O-Rais, - (CHz)0-4-S02-NRa20R225, - (CHpz) 0-4-80- (C1-Cs alkyl), -
(CHz2) 0-4-805-(C1-C12 alkyl), - (CHjz)-4-S02-(C3-C; cycloalkyl),

-{CH2) 0-4-N(H or Ra1g)-CO-0O-Rzis, - (CHs)0-a-N(H or Rais)-CO-
_4'7_



R215 at each occurrence is independently selected from C1-C6 30 alkyl, - (SHhdExsEs¥dosC2-C6
alkenyl, C2-C6 alkynyl, C3-C7 cycloalkyl, and - (CH2) 0-2- (heteroaryl), - (CH2) 0-2- (heterocyclyl),
wherein theVB/REUIIRAIeach occurrence is optionally substituted with 1, 2CaY BP9 I#fat are

independently RgQR Qr)35 R210:8nd wherel the heterocyclyl aag heteragrylgroyps ageagh co-
occurrence are optionally substituted with 1, 2, or 3 ﬁilf); - 48 12 DECEMBER 2006 WO
2004/000821 PCRAIS2005751 9585 We20Rard R226Fk dact Be&itrelice e ifdé¥andently SEited

from - H, -C3-C7, egelpalbyl- (OR:42 alkyl)-(C3-CH gycloakgn -NCR6H alkyl)-O-(0dHeBalky), c€2-C6

alkenyl, -C2-C6 jalkynyl, -1-C6 alkyl chain with one double bond apd epe 5 trj ond, ;aryl,
-heteroaryl, and l>?#le%gélr}’(/)sczy’(:IyI, c()?J l-ﬁ(’iﬂisl‘ltf‘logallgy 2(}rfir?iénally su zﬁfﬁtegd V\%/)}%ﬁlng&ﬁﬁZ or ﬁ%%&éﬁ‘f
whergin the aryl StetBrogyclyaiidineterogryl Grodps al kach @letdraRde sresopinkilysabstitdted with

1,2, 0r3 10 8270 groups R233-a8d RRA0 ateagh 0&9@@%&@?@,ind%ﬂd%nzlymwr&l-%lgiwl;
R245 and R250 at each occurrence are independently selected from - H, C1-C4 alkyl, C1-C4 alkylaryl,

C1-C4 alkylhetefS#yR2eoca 1%-Rylronyatiy CeI-B4RIRAS 24 Riloalkoxy, -(0H2)04-03-07
cycloalkyl, C2-C6.alkenylaCR306 abpynybraaidigheyliardd24f add R25hara taken together withthe
carbon to which they arﬁrgﬁ%@ed&) form a carbocycle of 3, 4, 5, 6, or 7 carbon atoms, where one
carbon atom is optionally replaced by a 20 heteroatom selected from -0-, -S-, -SO2-, and -NR220-;

R258 and R260 @t eeoh édiffentedte fadependehifdleceadoret HLDH?) 12 Stold2yed b8

alkyl), - (01-C4 alkyl) -agylostGlt Gtk bateroasyl, 2(0r;(:4 glkylhetergryahdi raryl, - heteroaryl,

“heterocyclyl, - ((t:{'_llez) 1&%&/ ZGSérggH%?eot-g_raorgllifyl groups at each occurrence are
optionally substituted with 1, 2, or 3 groups that are
independently Ragps, Raio, OF

15 C:-Cs alkyl substituted with 1, 2, or 3 groups that

are independently Raps Or Raip, and wherein
the heterocyclyl group at each occurrence 1is optionally
substituted with 1, 2, or 3 groups that are
independently Raio;

20 Rgos at each occurrence is independently selected from C;-Cg
alkyl, halogen, -OH, -O-phenyl, -SH, -C=N, -CF;, C;1-C¢
alkoxy, NH, NH(C:-Cs alkyl) or N-(Ci-C¢ alkyl) (C1-Cs alkyl) ;

Rz10 at each occurrence is independently selected from halogen,
C1-C¢ alkoxy, C1-Cs haloalkoxy, -NRazoRzz5, OH, C=N, -CO-(C1-C4

25 alkyl), -SO;.NRz3sR240, -CO-NRz3sRzs0, -SO,- (C1-Cs alkyl), =0, or

C1-Cq alkyl, Cy-Cs alkenyl, Cy-Cg alkynyl or C;-C4
cycloalkyl, each of which is optionally substituted

with 1, 2, or 3 Raps groups;
Rz15 at each occurrence 1is independently selected from C;-Cg

30 alkyl, -(CHz)o-2-(aryl), C3-C¢ alkenyl, C;-C¢ alkynyl, C;.Cy
cycloalkyl, and - (CHz) 9-2- (heteroaryl), - (CH3) g-2-
(heterocyclyl), wherein
the aryl group at each occurrence is optionally substituted

with 1, 2, or 3 groups that are independently Rjps Or

35 Rsi0, and wherein
the heterocyclyl and heterocaryl groups at each occurrence

are optionally substituted with 1, 2
- 48 -
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25 - (CH2) 1-4-8265- (CH2) 0_4-heteroaryl, - (CH2) 1-4-8265- (CH2) 0-4- heieyENBER obeC6 alkyl,
C2-C6 alkenyl, C2-C6 alkynyl or -(OH2)0_4-C3-C7 cycloalkyl, each of which is optionally substituted
with 1, 2, orBRZ20F WSS, wherein 30 each aryl or phenyl is optionally suBStRASWFIMITSD, or 3
groups that are dndependently 5208, B240,97GlG6 aky! substituted with 1, 2,01 3-gro4pg thay are

independently R205 or 2210, and wherein each heterocyclyl is optionally stubstituted with 1, 2, 3, 35 or

4 R210; 8265 at Bach decirientd - mapEdently B-; 53- BAEYE1=¢S: afkyl) Y AP AFECEMBER
2006 WO 2004/QQQ8271 PCAIK}E008/0(O585, Keapkstt)Fi S' -14, Iol ZI a1 keR2IR2 N-e, 0cgd, li

o T, o ety B N R o< e s
5 triple bond, -aryl, -heterocaryl, and -heterocyclyl, or
-C1-Cyp alkyl optionally substituted with -0H, -NH, or
halogen, wherein
the aryl, heterocyclyl and heteroaryl groups at each
occurrence are optionally substituted with 1, 2, or 3
10 Rz70 groups

Rass and Raye at each occurrence are independently H, or C1-Cs
alkyl;
Rass and Rpsp at each occurrence are independently selected from -
H, Ci-Cs alkyl, C;-C, alkylaryl, Ci-C, alkylheterocaryl, C;-C,
15 hydroxyalkyl, C;-Cs alkoxy, C;-C; haloalkoxy, - (CHz)g-4-C3-Cy
cycloalkyl, C;-C¢ alkenyl, C,-Cs alkynyl, and phenyl; or
Russ and Ryso are taken together with the carbon to which they are
attached to form a carbocycle of 3, 4, 5, 6, or 7 carbon
atoms, where one carbon atom is optionally replaced by a
20 hetercatom selected from -O-, -S-, -S80;-, and -NRjsp-;

Raoss and Rgpso at each occurrence are independently selected from -

H, -(CHz)12-S(0)g-2-(C1-C¢ alkyl), -(C1-Cs alkyl)-aryl, - (Ci-
Cs alkyl) -heterocaryl, -(Ci-C; alkyl)-heterocyclyl, -aryl, -
heteroaryl, -heterocyclyl, - (CHz) 1-4-Rogs- (CHy) g-a-aryl,
25 - (CH3)1-4-Rass- (CH3) g-4s-heteroaryl, - (CH3) 1-4-Rags~ (CH3) g-a-

heterocyclyl, or
C1-C¢ alkyl, C3-Cs alkenyl, C,-Cs alkynyl or - (CH;)g.4-C3-Cy
cycloalkyl, each of which is optionally substituted
with 1, 2, or 3 Raes groups, wherein
30 each aryl or phenyl is optionally substituted with 1, 2, or
3 groups that are independently Rags, Raip, OF
C1-Cs alkyl substituted with 1, 2, or 3 groups that
are independently R,ps Or Raip, and wherein
each heterocyclyl is optionally substituted with 1, 2, 3,
35 or 4 Raio;
Ryes at each occurrence is independently -0-~, -8- or -N(C;-Cg
alkyl)-;
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2004/900 5’&%&@%&)93/019585 34. A_procgss agcording to c_Ia_im 32_wh§¢q,i/ﬁ§9€0@?§§g%n mixture
comprises a base which is pyridine, collidine, di- tertiarybutyl pyridine, triethylamine, I 4, SriprcpyJ el

87r dimethylamino pyridine, or lutidine. 35. A process according to claim 32, wherein the reaction
mixture further aenyetiseoanadditive Wisch isiép2naed uhthe,allawingg &DCl-EOBT, benzotriazole,
HOAT, HATU, or B¢ 6. he compound according to claim, 29 whickyis 3~_c. _c
(dipropylcarbamoy -S-Egkazcl)l-zﬁ- E%enzoateglC 37. Tzh%e 2c“ool’ngoun’d according to glallm 30 which is
Methyl 3 (dipropvi% oyl$ % (BRaxBre e tratB2a051502-(C1-Ca alkyl), =0, or

C1-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl or -(CH2)o.4-C3-Cs

cycloalkyl, each of which is optionally substituted
with 1, 2, or 3 Ry groups;
comprising
forming a reaction mixture comprising a compound of formula
1l

Rs Ro
N. O
Re R4
@] (]
IIT
wherein
Rs Ro
Ny O
Re o0—
Ry 1s OH, imidazolyl, halogen or o 0o ;

R, and Rz are independently H, phenyl, or C;-C, alkyl; or

R, and R; and the carbons to which they are attached form a
benzene ring; and

Rs Is C;-Ce¢ alkoxy or NR4Rs; wherein

Rs and Rs are independently C;-C¢ alkyl;

and a compound of formula VIII

.||O

H H

HsN \E/XN “Re

R4oR20 Rao
VIII

in a solvent.

33. A process according to claim 32, wherein the solvent is
selected from THF, DMF, CH,Cl,, and CHCI;.
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34. A process according to claim 32 wherein the reaction
mixture comprises a base which is pyridine, collidine, di-
tertiarybutyl pyridine, triethylamine, diisopropylethylamine,
dimethylamino pyridine, or lutidine.

35. A process according to claim 32, wherein the reaction
mixture further comprises an additive which is 1, 2, or 3 of the
following:

EDCI, HOBT, benzotriazole, HOAT, HATU, or DCC.

36. The compound according to claim 29 which is 3-
(dipropylcarbamoyl)-5-(oxazol-2-yl)benzoate.

37. The compound according to claim 30 which is Methyl 3-
(dipropylcarbamoyl)-5-(oxazol-2-yl)benzoate.
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