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WD 2005/ 087721 PCT/ US2005/ 005772 NOVEL COVPOUNDS. AS

| NHI BI TORS OF HEPATITIS C VIRUS. - NS3 SERI NE PROTEASE
wo-2@b@se1 t he | nventi on The present invention PE/ABHE5/005772

to novel hepatitis Cvirus ("HCV') protease

i nhi bitors, pharmaceutical conpositions containing one

NOVEMEDMPGUN %ﬁ AS INHIETTOKS OF HERATHS ¢ VIRUS
treat hepatitis Eahlsj RINEP'Rb -E,_\AISEIQ Thi s

invention additionally 5 discloses novel conmpounds as
i nhi bitors of thejbfd M5 ecﬁiéb%? prot ease. This
appl i cation cl ai rrrp'ﬂ‘o'nmm— O—s. provisional

pab_ﬁ‘gt appl.ication Serial Nunber 60/548, 507 filed
FedngRrgsent inveygion iglatry te naebhepatitis s GHCAG)

o8, e T o L TR P
inhiloitors atetteodsgefireparimgp suéh infdbitdrshamdindtheds ONABIBK) such
TRV T A
disc%ées%\/%? %ﬁﬁwﬁgan%‘) Qg ng%gr)%rbf@%gq{?\/ K}B@INSQ% Ls%”ﬂine

Publ i cat His to be
protease. Thjsiapptichtioncclaimspriotity fesmdi . S.i pravisiordal patenti ver

apofi68° oot A5REb el Hdanl B ookl Pt 1 8

cytonegal ovirus (CW) and Epstein-Barr virus (EBV), as
well as fromother forns of |iver disease such as

al coholismand primary biliar cirrhosis. Recently, an
HCV pr ot ease néﬁkﬂ!ﬂ%};ﬂ.ﬁh&lﬂ!ﬁﬂﬂ?& proclessi ng ﬁnd
o ppeblis CPEMCIT 8 C)e R EeG T pufi et

-has Deies implicatedras ihleym3joP Gaasativie agedt POhOIA®NIB hepatitis

(NARBIFHY padiculario bRiaera e o ANBI G SADBAb e,

e 9y AR . 09 SRS Eucpeen
Pateniphuplicatioe PubhéaticteNpr EPE3ST, 2465.0NANRE iSYobe .~ -
distiﬁﬁﬁf%%£h¥n%§3§%£” i ﬁir'u_@;’e liyeq fisbane estuas hapatiis
A VLRIV afePafte Bl (P HLMTR epaitRYiRs (0.,

cytonTogalevidmm@GMVaand Eps@intRarmivirus (BB )has pvell @8 fronTother
rotease i s Bonsi dered a nmenber

fomg%%fé Vs SBEHEN@SFsP RSy @an nma%]; bﬁig?cirr osis.

Recently, an HCV protease necessary for polypeptide processing and
viral replication has been identified, cloned and expressed. (See, e.g., U.S.
Patent No. 5,712,145). This approximately 3000 amino acid polyprotein
contains, from the amino terminus to the carboxy terminus, a nucleocapsid
protein (C), envelope proteins (E1 and E2) and several non-structural proteins
(NS1, 2, 3, 4a, 5a and 5b). NS3 is an approximately 68 kda protein, encoded
by approximately 1893 nucleotides of the HCV genome, and has two distinct
domains: (a) a serine protease domain consisting of approximately 200 of the
N-terminal amino acids; and (b) an RNA-dependent ATPase domain at the C-

terminus of the protein. The NS3 protease is considered a member of the
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chynotrypsin famly because of simlarities -in
protei n sequence, overall three- dinensional structure

wapasweTkani sm of catal ysis. O her chynotrypsi PeT/URB05/005772

enzymes are el astase, factor Xa, thrombin, trypsin,
pl asm n, urokinase, tPA and PSA. The HCV NS3 serine
protease is responsible for proteolysis of the 5

Guinyeiamsinl éaniho bepausecohgimilarities inNstels4mquiBde) N&tall three-

il sR0Puy Sop Pl Aoy R 9 Bet imotmypsingice

anAyphed a1 blagtdse) factdt Xa isompie tﬁyb@:rﬁaéshﬁa GRIKirtBe, tPA
protease an attractlve target or antiviral

anbSHheFhpyICHINSS seidng pladeaserisoi@sponsibie farmreteptysis of the

AR ER ot ARhE N TR AN, N8 Bno

NSSB/M@@j’Uﬁdneds tandtis ties MspanBib Rirhendiating four viral proteins
approxi mately 6 kda £ pol ypeptide, is a co-factor for

@wm%\@ralﬁ@ptﬁaﬂo@as@la@@sm«}e #1e NEY NSR sesinecproirpseoan
éﬁ%ct@tﬁ?ég‘f% l‘é‘@@gtrglﬁlté\‘?&ﬂgr %3/ 'H%t\tlt\')nv%ﬁtlt/%‘ ﬁoﬁtgﬁﬁlﬂ% Can

occurs In ¢i s)

inhibihvamh [sotessea Thepratsesar thodilaterthe protessingof repatitis C
alysis of the natural cleavage sites

s
\t'f}ts WL lﬁ’éﬁ@ég‘t -eveal ed the presence of cysteine at
O T S TR T I
sBRe ik is arcotfactor for theeserh@Spiuteas acttityi NSSit ai ns
0 PL'.. 20..
BylodlesiRod e NaisBuRaigaling Dsppdtin setne protease

GEcuPs MtrdrabletbhRirly (B8 icisy Witife tﬂte cﬁhér éléé@@gje &f‘f@s"alter Boeessed
processing at this junction. ea, Pizzi et al 4

ipteympjeqedady (iatiranBead. Sci . (USA) 91: 888-892, Failla

ol oaADRYERAPNE RatlBPoigptde Bes TotHGY ninltBstrikpaed e

prlesenédef @Y/ @rnesaﬂ I% an&%@nn@ eﬁ 'Penbtkheiheseebsidlies dke
(1994) J. Virol. It has al so been found

Wiﬁtly ﬁ@nﬁﬁr&‘e@ é’éttlﬁjé@%fNS{’rheNSéQl NpOa gad NSHR/DISSbrkNctions. -
@H@ﬁé@ﬁsﬁ' ﬁn@ﬁocgm té(ﬁ%tlrts {jﬁggé?‘ﬁ fét%‘?%{\d g SRS P The

B3It sasét?tunbﬁ kit NS IINS 4ef is e ¥tnateldaa R cbiat foh #ve
been reported include antioxidants (see,

eSUEERENt of 8is Rthesthanbarispieressing bt fhisjunstiono Seapean,

BB A 1 119daS Bk INBR péé%ﬁ S @ﬁ)ﬂ%@?%mé S

@&Qﬁfﬁﬁﬁimdyaﬂdégqﬂﬂ :35-42( TR NSB/s1aleavteSieds AfstBmore
Ingallipella et al, (1998) Bi ochem 37:8906-8914,

tgle;rﬁggo BHiaganesis than the ghgr sifesoree. g, '@Hbé'ma@éﬁt__—
Grob4d 3: VitdBhoe: 7588-PE48" f RS0 been found that acidic residues in
the region upstream of the cleavage site are required for efficient cleavage.
See, e.9., Komoda et al. (1994) J. Virol. 68:7351-7357.

Inhibitors of HCV protease that have been reported include

antioxidants (see, International Patent Application Publication No. WO
98/14181), certain peptides and peptide analogs (see, International Patent
Application Publication No. WO 98/17679, Landro et al. (1997) Biochem.
36:9340-9348, Ingallinella et al. (1998) Biochem. 37:8906-8914, Llinas-

Brunet et al. (1998) Bioorg. Med. Chem. Lett. 8:1713-1718), inhibitors based
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WD 2005/ 087721 PCT/ US2005/ 005772 3 on the 70-am no
acid polypeptide eglin c (Martin et al. (1998)

w@e@slgre1r 37: 11459- 11468, inhibitors affinityPCRUSIN®WIS772

from human pancreatic secretory trypsin inhibitor
(hPSTI-C3) and m ni body repertoires (MBip) (D masi et

al. (1997) J. Virol. 71:7461-7469), cVHE2 (a
manelmammo/amu eptiel dylih AMMakiadt 41 @998y Blochem.
é‘l\z/tartln e ghi?fp Proteeltgn éﬁ(‘m 10: 607@ ) and al -
%énhlb(tma)ﬁm@ ﬁ@leretedefrow hurpan @apcueatlc secretory

glg@@}n m%.té‘s? PIFS3TI-13) bh HikERAY G3bERGHL ﬂa%ﬁ@j@&h&gi &t al.

| dilQ@T)a.tedrg! é’d gd.7481o7469 )] cVoE2Ya %aﬁiheﬁﬁed Qaﬁ'mwedbmem

10,,.1998)). Reference is also nmade to the PCT
m&bpeﬁfrﬁgﬁsent)\@/lam@g@! 13979 Protein ang. (1 9HQY-8p4), landox 1-

SR Elry B TACTTERRYIER A (357 REiRsaY) 27 42 28 )0 A e
Hﬁbzyamué@n&Bt’dHe'iééﬂve}Mbézktﬁd}eﬁe;Eﬁhrsl@rv}fu%&l\éég% recently

Boeh r] er | ngel heim Capada Ltd HCV has
%ﬁ@p c@%ce dsed (a8, HOWeS o ¢ Oavoraber uckeoedy
l:ul
pat | encaeRie e Ao 2 H%'*WPPE"@U?W%%@%' No- Ho9git767e.
poiblishedCXprihB@,ct998n( Va‘tmh?amédeu::ﬁhls lhmMo?abdy rwmt
tid e of | nmuni
B RSl GRS A et Horenk S50 AGT St
dayey 73 Ip%h%cﬁFéSﬁFar}b Hén@é@/ﬁ%%@ﬂr}g‘é fﬁégl h&fm da Ltd.).

yearsl_i)ést cirrhosis di aghosis ti'ent s° di agnose
wi t h IR Ihasdwandsydicatsidein cirresisobthe livaramdiarinduction of

PREBIStALIER chESHordHy e tuobBb Sty Rrishits syl rom ALV

aefeeliow BEcUttarftyspdorY ¢10¢ afifection 14 vidke BftcuIoh tlré’a%t%hén dfther
1 % Reference is made to WD 00/59929 (US 6,608, 027

eragyathepatitisatue todbe lacigel Inﬁhumltyoahmmbssimmssomated with
R R T D
Rears Fost civhd¥is ARRMCRRT 7247 HI4HRRBH AREY I?)%ahi’ed resectable. .-
‘hepatocellular carcinoma have-a flve-year survival rate of 10-30%, whereas
those with localized unresectable hepatocellular carcinoma have a flve-year
survival rate of less than 1%. _

Reference is made to WO 00/59929 (US 6,608,027, Assignee:
Boehringer Ingelheim (Canada) Ltd.; Published October 12, 2000) which
discloses peptide derivatives of the formula:

Ray W, Raz



Ref erence is nade to A. Marchetti et al, Syniett, S1,

1000- 1002 (1999) describing the synthesis of bicylic
wapabsogs2pf an inhibitor of HCV NS3 prot ease. PET/US2005/005772

conmpound di scl osed therein 4as the fornula: 0 0O AcHN

NENNY OH HOOSH COOH 5. Reference is al so nade

to W Han et a/, Bioorganic & Medicinal Chem Lett,

( 2000Refvendd Is mhde towd. Mardbeitiretlad sSylett p8 ¢ p 40001062 ¢1999)

EtarBin e SHGFR ARy Avaibah of o danpitpeet R B3

' NT@&?I i i ; hringer 10
?@é%s%gl m Li ﬁ]b?g%\@is%ijg%?gﬁélﬁ@g ?8‘2%?/0 rgﬁ.? 5'2000? whi ch

di scl oses peptide deri of the formula: . /R2
-z, O.Rl HHC AZ N OR5 ORA O N H where

Rves

the various el enents & d therein. An
illustrative conmpound” of eriHes ®s: WO
2005/ 087721 PCT/ US2085/ A NNQ 8 CH3 O 3 OB
AcHN Y N Y OH
z H z
0] O \
SH
COOH
5. Reference is also made to W. Han ef al, Bioorganic & Medicinal Chem.

Lett, (2000) 10, 711-713, which describes the preparation of certain o~
ketoamides, a-ketoesters and a-diketones containing allyl and ethyl
functionalities.
Reference is also made to WO 00/09558 (Assignee: Boehringer
10  Ingelheim Limited; Published February 24, 2000) which discloses peptide
deriyatjves of the formula: ‘

Rz

s

Zy

HC Ay

Iz

where the various elements are defined therein. An illustrative compound of
that series is:



OHHHNYN N HHCH OOOH ONHReference is
al so made to WD 00/ 09543 (Assi gnee: Boehringer
wo p@slogEem Li m t ed; Published February 24, 200BQTMNK2005005772

di scl oses peptide derivatives of the formula: . R3 1
iO R RA- 0 RGN 3 HHAOOCH ONH 5 where the
vari ous el ements are defined therein. An illustrative

conmpound of that seri-es
PCT/ US2005/ 005772 6 N O
xN O'J~H
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Reference is also made to WO 00/09543 (Assignee: Boehringer
Ingelheim Limited; Published February 24, 2000) which discloses peptide
derivatives of the formula:

. " . ) R5
- O
Re
\ /”\
A3 ﬁ Az

OH

0]
where the various elements are defined therein. An illustrative compound of
that series is:
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HCH2 OOH ONHReference is also nade to U. S.
6, 608, 027 (Boehringer Ingel heim Canada) which

RR2 0 ONNMNA/ O$S RL RBR4 '"D5 wherein the
various noieties are defined therein. Current
therapies for hepatitis Cinclude interferon-a (I NFa)
and conbi nati on therapy st ribavirin and
interferon. See, e.g., B er et al. (1998) Proc.
Assoc. Am Physicians 11Q D 8- 11%. The e t hgr api es
suffer froma |ow sustaiTed re S ;
frequent side effects. See, e.qg.
(1997) N. Engl. J. Med. 336:347.5Cures no vacci ne
is available for HCV infection. Rgference is further
made to WO 01/ 74768 (Assignee: Vertlex Pharmaceuticals
I nc) published Cbtober 11, 2001, wﬁlch di scl oses
certain conpounds o3 g general fornula (R

i s defineda hefli as e protease
inhibitors o pa itis ' : 2005/ 087721
PCT/USZOO.@I; 05 CH3 N J=V NOOO
H H3C~-CH3 N N R % Now,

OH

Iz

(o]
Reference is also made to U.S. 6,608,027 (Boehringer Ingelheim,
Canada) which discloses NS3 protease inhibitors of the type:

R21 W\ R22
L

Q

PRy
R4
wherein the various moieties are deflned therein.
Current therapies for hepatitis C include interferon-a, (INF,) and

combination therapy with ribavirin and interferon. See, e.g., Beremguer

walk®sioswes NS3 protease inhibitors of the typePCRR$2008/005772

et al.

(1998) Proc. Assoc. Am. Physicians 110(2):98-112. These therapies suffer

from a low sustained response rate and frequent side effects. See, e.q.,

- Hoofnagle et al. (1997) N. Engl. J. Med. 336:347. Currently, no vaccine is

available for HCV infection.
Reference is further made to WO 01/74768 (Assignee: Vertex
Pharmaceuticals Inc) published October 11, 2001, which discloses certain

compounds of the following general formula (R is defined therein) as NS3-
serine protease inhibitors of Hepatitis C virus:
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O O Got A specific compound disclosed in the
af ore-nenti oned WO 01/ 74768 has the foll ow ng

woorsiBE21 N HC CH3 CH3 N IO ™ JI ON\\// H CCr/Osmod0s772

CH3 HBCCH3 HHNO OGQDNS5 . PCT Publications WO
01/77113; WO 01/081325; WD 02/08198; WO 02/08256; WO
02/08187; WD 02/08244; WD 02/48172; WD 02/08251; and

pendi ng U. S. ent appllcaFF n,_c@erial Nocy,

10/ 052, 386, 2002, di scl ¢se vari ous
types of pe NS-3 10
serine protea titds i Pus. The

or at ed
r new

di scl osures of thode
herein by reference dfereeq. T \
treatnments and therapies for There is
a need for conpounds useful i treat nenat or
prevention or a gr ati on gf one or nore synptons of
hepatitis C. 15 :wnggg for nethods of
treatnment or preve melPorati on of one or
nore synptons of hepat' g C. There is a need for

A RbBRE coMtndifid WaHarRg it o Flors nednione S‘W&?Sf«gﬂgs has the

follovr@sPrmufd:ng the conpounds provided herein. 2
There 1s a need for net hods of nodul ating the

processin t he HCV pti de uskng the conpounds
provi ded Eere n. }4\0 2 05/ 7721 PCT/ US2005/ 005772 8
Q

pllcatloNs arjle i

O

mm

CH,

/

O

‘ C@&

PCT Publications WO 01/77113; WO 01/081325; WO 02/08198; WO
02/08256; WO 02/08187; WO 02/08244; WO 02/48172; WO 02/08251; and
pending U.S. patent application, Serial No. 10/052,386, filed January 18,
2002, disclose various types of peptides and/or other compounds as NS-3
serine protease inhibitors of hepatitis C virus. The disclosures of fhose
applications are incorporated herein by reference thereto.

There is a need for new treatments and therapies for HCV infection.
There is a need for compounds useful in the treatment or prevention or
amelioration of one or more symptoms of hepatitis C.

There is a need for methods of treatment or prevention or amelioration
of one or more symptoms of hepatitis C.

There is a need for methods for modulating the activity of serine
proteases, particularly the HCV NS3/NS4a serine protease, using the
compounds provided herein.

There is a need for methods of modulating the processing of the HCV
polypeptide using the compounds provided herein.



Sunmary of the Invention In its many enbodi nents, the
present invention provides a novel class of

wo ndusiogt7or s of the HCV protease, pharnaceuti caPCT/US2005/005772
conpositions containing ore or nore of the conmpounds,
nmet hods of preparing pharmaceutical 5 fornul ations
conprising one or nore such conpounds, and net hods of
treatnment or preverSummarty 6feolnvertionor ati on of one

or nore of the tons of hepatitis C using one or
mor e Quwr@amlh%tﬂﬁtﬁn ﬁﬁe&remténv%@ﬁ ROV iieS At oYl class
RliFApRORVSARE ﬁ(“)g rFFB}—g?%p oPh g%utﬁ‘:ta! Sitions containing

I'nteraction of prot ease.
oenogmioine of dimaounmbsupdswhéh‘mdmoﬂmepamng pbapnamimdah at

i nhi E:,t [ NS4a seri ne ase ac VI t a@\?ﬁ’&

5 fBF'B\“ IPBg CW‘%W%Q@%PTMQ/’ Qﬂ‘%‘&‘i‘ dﬁﬁ of
tReatRRM r %@\Véwtuonséﬁfl A% &%Fﬁé?oraf@ﬁ afBhe or hé:
di astereoners and racenmates of said conpounds, or a

smmtnmseui hegatitiy Gusing eie or swire susblommpmumdssmcme @fmore

SEhdpanaBiRne: avsS Brofed Bes Metugd f HonlBegRhp rtbrgion of
i HC\Ep@y&%pﬁ’ée \Ahlh\i—lﬁ\pprB%’eé)se Q\rr@CEQhE%mH@HdS provnded

wher ei n 0, wherein R8,
10  hegei gorUNS that lnhdmt Izl@Vsuﬁé/N;S%l sefiae grieteasa agtivity are

1R TP BRSEP bR Hhiodtr el BF engpgpmers,

dieicisurhiss, Totdhedre! Batoiners, diasteasdniors-and racemates of said
het er ocycl yI , arylalkyl-, and heteroarylal kyl; A and

QAreREUNKS, (i@ Raaageudicaliy: peerntablggally splygte or ester of said

GOSN Kol coRPOBRLE Dal IR HENAFUR odfbraFfEr Al hown

15 Itlf$a1uctlh'el Formtba 1:WO 2005/ 087721 PCT/ US2005/ 005772

Formula |
wherein:
R'is H, OR®, NR°R", or CHR®R'®, wherein R8, R® and R can be the
20 same or different, each being independently selected from the group
consisting of H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-,
cycloalkyl-, heterocyclyl-, arylalkyl-, and heteroarylalky;

A and M can be the same or different, each being independently
selected from R, NR°R'?, SR, SO,R, and halo; or A and M are connected to
25  each other such that the moiety:
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9 ML-E~A SSY shown above in Formula | (i.e.,
M L-E-A taken together) forns either a three, four,

W@ R2005/08F2EN Or ei ght-nmenbered cycl oal kyl, a f oP€TAS2005/005772

ei ght-menbered heterocyclyt, a six to ten-nenbered
aryl, or a five to ten-nenbered 5 heteroaryl; Eis
C(H) or C(R; Lis C(H, R, CHRC(R, or C(RCH2; R

, R2, and R3 can be. the é“ ne or, Adlfferent each

be| ng independently sel ect e m the group
consi sting of H, alkyl- eny 10 al kynyl -
cycl oal kyI , heteroal kyI terpgycl yl-, aryl-

SR B8 ATl L e
%ﬁr I:§|x ' ébv@ﬁ%r & ﬁt—ﬁ%ﬁ@&%@%&lﬁ%aﬁ@g :begiﬁ?? CyC%Il?\]?)ter%j

forms a Tour to eigh
| Isetee:bca@l}é,oh sixdm tehemémibleosd agyl,nmi five o teYBﬁleylﬂﬁbrEal
\(;‘\?’}]C%‘ ‘3~ X19 ~s~... R19 8177 R18 or X11-2 15 04 0-3
ErS#HYY30 and Y3lare selected fromo 0 T4 T1, O-S.0O
OO*'}'EiSU(HT@r'C(ﬁ’; NUTI NuT N-_'s NT2 T3 T3
T3 T3 T4 T1. A-(fi MNNNUTIONuU T~. T2 T3 T3
or T2 Irs GHpr&(R), CH&(Rydre®C (R)CEH2;

R, R, R? and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl-, alkenyl-,
alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,
(cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-alkyl-; or
alternately R and R’ in NRR'’ are connected to each other such that NR°R"°

forms a four to eight-membered heterocyclyl;

Y is selected from the following moreties

Y3O
S
R17 R18 12 . ’

wherein Y*° and Y¥'are selected from

Q "0 T
Oy .0 . \\S// 4
R ot g5 T1J\'?'H”—§ T1/”\N/K@;
T, T3 Ts Ts +3
o) 0 T4

Os©

T1\N/U\N/Hu_§ T1o/u\r}r”?§ T1\[}I>Si'}l

T2 -}-3 T3 or T2 T3

where u is a number 0-6;
X is selected from O, NR'®, NC(O)R®, S, S(0) and SO;
G is NH or O; and

R, R, R", R"8,R"®, T4, T2, T3 and T4 can be the same or different, each

being independently selected from the group consisting of H, alkyl,



10

15

20

X is selected fromO0, NR15 NC(OR16, S, S(O and 502;
Gis NHor O and 20 R15, R16, Rl7, R18, R19, T1, T2,

w@a3ooans77Id can be the sane or different, each PORURZ05/005772

i ndependently sel ected frompthe group consisting of H,
al kyl , WO 2005/ 087721 PCT/ US2005/ 005772 10
heteroalkyl al kenyl , heteroal kenyl, al kynyl,

Retesealkyk alianyl, heteroalkanyl, alkyenybriwtoroajkynyhraycloalkyl,

AL PR no B BRI B My B e, R

and Rf mre cbhne@tetjcto I@ht otherRefoRsh o BHed Q@b'i@ﬂt—rﬁémbered
heterocg l; 5 wherein each of said al kyl,” aryl,

Fxdlealky %het@m%bn,kw or heterocyclyl can be
unsubstituted or optionally independently substituted
Wth one or nore noieties selected fromthe group
consi sting of: hydroxy, alkoxy, aryloxy, thio,

whbyeln leach afrsaid blkyl, s, hetlegamydi,lccyclhideWI afheterocyclyl can be
aryl sul fo

gm\f @%’meg@r' oﬁj v u f/ﬁ{' pier}qi@pgy §3p§q|tutedy with one or more
ﬁidfé‘tie%“éél@&@ﬁ‘ thérg%ﬁb‘ '(:Bﬁﬁi@f?ﬁ 21; gﬁ/@?&e}/m%ﬁ{)og&x%iryloxy, thio,

car bal koxy, carboxam~do,
Rlkylplioy Boylihiay>aminal hmldo,ealklyiarrmnq, arylamino, alayisulforyydno,

A ilohf suboBaiiR): Ao S beleroRnb S RsrsRgo. a
aﬁylsulﬂen%mlébopi@toaééh%x ncﬁ%fﬂdx? éanﬁ@kﬁﬁud‘%t her a

hree, four, six, seveh or ei nmber ed ‘cycl oal kyl
%!kmsmarb@n)éliaghnon%h@eycmibheylemcglkylweldca arylareidot balo, cyano,
gl:&d aryl, or a five to ten-nenbered heteroaryl™
can

e |IIustrated ina 20 non-limting matter as
fol | ohe abave-ndted sextamdre “Aidhd M%@%%n%ﬁi&to%ﬁ!ﬂﬂotwbr
are connected such that the noiety: M L- E shown

- svihatihenigielya | forns a six -rrerrbered cycl oal kyl

(cycl ohexyl), Fornula I- agg be,. depl cted as: WO
2005/ 087721 PCT/ US2005/ 005

| °‘”‘*~ f’
shown above in Formula | forms either a three, four SlX seven or eight-
membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-
membered aryl, or a five to ten-membered heteroaryl” can be illustrated in a

non-limiting matter as follows. Thus, for example, in the case where A and M

are connected such that the moiety:
M

Y

shown above in Formula | forms a six -membered cycloalkyl (cyclohexyl),

/A

Formula | can be depicted as:
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15

- 20

11 LEONR NYHOR2O0O O OR3 One with ordinary
skill in the art will appreciate that simlar

walepsosizens for Formula | can be arrived at wWlenuUfass772

M shown above in the noietyt M /A L-E 5 (ML-E-A
taken together) are. connected to forma three, four,
seven or eight- nmenbered cycloal kyl, a four to

ei ght - menber ed heter "a six to ten- nmenbered
aryl, or a five to tén-nenbgred. heteroaryl. In the
above-noted definiti , R, R2, and-'R3.
preferred al kyl is of one to ten carbon
atons, preferred al kepyT_ ot al kynyl is na
ten carbon atons, preferre cycloahkyl IS
three to eight carbo ato and
het er oal kyl , heteroary
(heterocyclyl) has onejto six |pxygen

sul fur, or phosphorus atljons. ThHeé conpoynds re resented
by For mul% N n 15 cOnbi nati~on with
one or nnre her suytabl e~®gents di scl osed herein,
can be wusefill for tfeating diseases such as, for
exanpl e, HCVg HIV, DS (Acquired | nmmune Deficiency
Syndrone), and related disorders, as well as for

modul ating the activity of hepatitis C virus (HCV)

[ s o . I
A S TR s S Sy
Foaatiteeh¢an pe evéved ahwbenakahddv shown alzovebia tHemoietyt h
the inventive conpounds g well as wth
phar naceuti cal conpositi ons\or f4rmul ati ons
conpri si ng such conpounds. O{Jt being limted to
theory, it is believed 't pr ot ease may be
the NS3 or NS4a protease. The | ventive WO 2005/ 087721
ML—@RQQ%@%Rer)QeW@@WO%ﬂn'd‘fﬁr@é tfoBiHCdeven or eight-

protease: They can al so nmodul ate t-he processing
membered cycloalkyl, a four to e|ght-membered heterocyclyl a six to ten-

membered aryl, or a five to ten-membered heteroaryl

In the above-noted definitions of R, R, Rz, and'R® '_'preferred alkyl is
made of one to ten carbon atoms, preferred élkenyl or elkilnyl is made of two
to ten carbon atoms, preferred cycloalkyl is made of three to eight carbon
atoms, and preferred heteroalkyl, heteroaryl or heterocycloalkyl (heterocyclyl)
has one to six oxygen, nitrogen, sulfur, or phosphorus atoms.

The compounds represented by Formula I, by themselves or in
combination with one or more other suitable agents disclosed herein, can be
useful for treating diseases such as, for example, HCV, HIV, AIDS (Acquired
Immune Deficiency Syndrome), and related disorders, as well as for
modulating the activity of hepatitis C virus (HCV) protease, preventing HCV,
or ameliorating one or more symptoms of hepatitis C. Such modulation,
treatment, prevention or amelioration can be done with the inventive
compounds as well as with pharmaceutical compositions or formulations
comprising such compounds. Without being limited to theory, it is believed
that the HCV protease may be the NS3 or NS4a protease. The inventive



of hepatitis C virus (HCV) polypeptide. Detail ed

Description In an enbodi nent, the present invention
wak®sioswes conpounds which 5 are represented BYT/US2005/005772

structural Formula 1 or a pkarmaceutically acceptable

salt, solvate or ester thereof, wherein the various

noi eti es are as defined above. I|n another enbodi nent,

cRimpaundRoGANinhibitiswsh psotelas@lThsy ean alscRindduldietkée processing

4 . roal kyl, heteroaryl,
Oﬁlﬂpéii“ﬁiﬁ v:rt%b;l,@%hpﬁy E’ - heteroaryl, aryl-alkyl,
al kenyl , al kynyl or ter aryl -alky]. 10 I n anot her
enbodi mrent, R14 is s roup consisting

Of - gq'\@rp _e!&{%xdlm&@élgeeogreéerﬁ léve%ﬁc?n d?sc‘fosgfcaq\ﬁouﬁi\; which

5 arel rephdseNtéd by Ntrulctmtal Formula Nor BiphaBmadeudindily aedqptable salt,
1-3 N 1-3 2005/ 087721 PCT/ US2005/.005772 13
sol@tRar ee%ﬁ?\g’gbﬁ ﬁée'ngﬁgéaa&eyéan@'@ fP e aardcﬁﬁ'ﬂed above.

consi jtAqihef er‘hB%dlment, R'is NR°R', and R®is H, R" is H, or R"
wherein R is H, alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkyl-aryl, alkyl-
heteroaryl, aryl-alkyl, alkenyl, alkynyl or heteroaryl-alkyl.

10 In another embodiment, R™ is selected from the group consisting of:

YH, Me, 5\5,)1/_4, 5\@1/-4\ , 5\¢)1-5,
F

EM ' ‘gﬂ’% ' *’%A AN

g

W ‘*’Wk

’ < _OH - _OH
“‘*«/7< . “%1-3’

i—OH,  }-OMe, c"s\%OMe : ‘g\ﬂf;OH ’

Me Me Me
RARReE )WJ gy
"‘fz/\[j E/\F\J K

D e D “Jﬂ%@



followng noieties: | I H, CH3CH3 I Il CH3 IIwW'
F

CH2ZF CH3 CH3 ,,,,,,,r F i:FFFFSC', CF3 F CH3
wossMebt NM JW F 5 F F ' . F f FNCF, PCHB005005772
0-3 S F OH WD 2005/ 087721 RET/ US2005/ 005772 14 S(O) a2

H3 S(OG2 | CH3, CH3 CH3 F Fn=0-3 On=0-3 F Fn
=0-3
In another embodiment, R? is selected from the group consisting of the

following moieties:

AP EE S s



FFF and F In another enbodinent, R3 is selected from
the group consisting of. ""N CH3 0 CH3 --k CH3 CH3

wWEekBs@8132CH3 CH3 CH3 H3C SCH3 Nv CH3 COREt , PGLIUSR045/605772
OF- FF37 F 03 F, H3C30 3 CF3 SCOH 11 0 5 W
2005/ 087721 PCT/ US2005/ 005772 15 vw CH3 O CH3 CH3
COR31 COR31 CH3 CH3H3 Me 1M O Me kR31 NHR32 CF3

| SBn HOCH3 o wnnn o

‘\O \‘\ kS(om \l\

’ | , ® , L,.,s S(O)o2
n Lol ]
3 CHa
NG
A

3 4 ’ i I n=0-3 ,

SN\, o 1=0-3 n=0-3

. | /WE /|M: (L | CH?’/kO CH3NW |

HsC

3
£ F
F
T .
ﬁ COOH
O



F3C COOH H3C O , COOH CH3~CH3 p SO0 CH3 M OH Me Me
0-3 F3CCF3 Ca C Me M F F and H3C+CH3 R31 CH3 H3C
w@RiBs08326 wherein R31 is OH or O al kyl ; and RBCT/US2005/005772

C(OCH3, C(OOBu or CCON@MtBu. In an additional
enbodi nent, R3 is selected fromthe group consisting
of the follow ng noieties: WO 2005/087721

PCT/ US2005/ 005772 16 vvv wvV - ww CH3

CH3- kCH3 CH3 CH3 , R3 0-4 OF FBCOR31 -
COR31 GH WW o' CH 3CH 3 ChlaoH
M Mr O n V. vV o- W, F3 CO?H H/cr,
cL ww wiitRan ww. OMR3! CF3 cop! S cHy %
wAny e . Me -
/ O
L % Fw Too Fom
' CFs ’ ’
T o T
FsC ’ ! HaC SBn . HO CHj ,
COOH 3 -
oJ , !\COOH , (lj : '
s
/
CH3/L\H§H3 o) o

‘ ?;Me
OH Me~ Me 0-3 FsC~ “CFs3
@ Clgwgol Mei EMe F)\SZ:
. and ch%\CHs
CH R31
HaC™ ey C

wherein R*' is OH or O-alkyl; and
R* s H, C(O)CHs, C(O)OtBu or C(O)N(H)tBu.

In an additional embodiment, R® is selected from the group consisting of the

following moieties:



Me-~CF3 and 0-3 M 5 FFFF In another enbodi nent,
Gis NH In another enbodinent, Y is selected fromthe
wo edoso8i72ay noi et i es: WO 2005/ 087721 PCT/ US2005PO05F2085/005772
17 R19 R19 R19 RI9 H 19 HiWl H 30~N~ Y30 N-,j Y30 Y30
N~ Y30 NY Y RI9 RI9 R1I9 HHH R19 H Y30 N Y30 Nom
Y30 N Me Y300303 R19 R19 R19 H Y31 H Y31 N~ Y31

Nom HH 9R19 9HR19H 9 H Y H\y N "I
Y31 N ‘¢y 31CH HHng HR
HH Y313N\/ 31 N Y&Hs y31 %I N N 0
O and 0 Y32 wherein Y32 is sel ect ed frC(’)'hthe gr
consisting of: H \ , ),- ' ~yOO0 10) (\SA and 101

Y30 and Y31|s sel ect ed fromOOOOO 0T4 HII

COR31 o
COR3!
o (5
CH ! 0-3 3 S ]
3 e ()// \b

CHsz ) CFs /l\
, M and
o . e MeCF3

F F

In another embodiment, G is NH.

In another embodiment, Y is selected from the following moieties:



TI~-NN'H TI NTANT/~NL ~rp T2 T3 T3 ' T3 "' T3 'O1I10
ml T OHO T4 Ti~ gq)~N u T101~N'"" 1~-N~ NJ and | T2

wad300588721 T3 5 wherein u is a nunmber 0-6; andrendsiu9005772

is selected fromH, alkyl, 1phenyl or benzyl. WO
2005/ 087721 PCT/ US2005/ 005772 18 I n anot her
enbodi nent, T, and T2 can be the sane or different,

each being i ndeeq&pdently bected frﬁmthe gr RS H

consi stdimg of: H 41 N 3~HCF3u
a--~ 0 Jb\/%o TETON s S yatd™ Ny e \;,é YR EPENY
T6( 5M=-0~T6TEN N 615 SSHNN3S O NS

HCand T4 S 5 érein T5 a 6 can be t
sanme.or-different, each being independently selected
fromthe group consi stR‘ﬁg of al kyj'? ﬂyl cyclgoal kyI

| R.1 4 \5 Y3°
Y30

R19 H

K19 R19 y R19 y R19 H R19 H
V31 @H\j yer N\r;‘ A& N\é” el IE ij\j A ™
0-4 ; z 2 FE 3;;
R19 .
\f Y31 y31 \ e; ai s
Y31 \; Y tf‘
Y32

wherein Y*? is selected from the group consisting of:
o 02, A
%/ Y Y e \,/s\\)’1 and
o) 0 ' o©° o

Y® and Y*'is selected from

o)
Os. O Os 0 o T,
R T;S/\'?'/H‘Té T1)L‘}‘H“—§ TN
T2 T3 T3 ! T3 ’ +3 ’
o ' 0
T“N/”\N’Hu— % , T1O/U\N*E— § T“I\S/ /Ky
T, T T and 1, +
2 3 3 2 3

wherein u is a number 0-6; and

and R"is selected from H, alkyl, phenyl or benzyl.



10

het eroaryl and heterocyclyl; or the noiety: T1' Nt aken
together represents T2 UNJ 10 and T3 and T4 can be

wo b@sssare1 or di fferent, each bei ng i ndependent PET/US2005/005772
sel ected from WD 2005/087421 PCT/ US2005/ 005772 19 H
CH3".u\ CF3 CFu ~s RI5i ~ R15 Cr, and or T3 and T4
taken together may formpart of a four to seven
menbelreandtherembydiment, T @ndi T caintes theosaime dhdiffapért, wach

T3-N-.C- T4 f or rt of a four to,seven_ menbered
heing igasRandently s 1eateq from e @PUB ASSISTBE: OF:t he
moiety: MA O LENO !s sel ected fromthe

foll owin struc es | ~0 aryl ONOO HO
HeHMe H/‘ﬁ@g’OH

N N p’o\c?/a\?tl, F\ - Exgr
, =N

CF3\£'CF3/{A}U\;’ A‘j Rﬁ{_j}’ O/ “\/Nj\,s" N
0 o
X N , (0] , N
UL oUNs PRV S S ¢
’ .

, N M A

N N S
Sy Ly, L 2/@ L

\r{" | <
/ \ ., cl /\/\r‘_‘: and T4‘_\' |

~

wherein Ts and Tg can be the same’,or'different,éach being
independently selected from the group consisting of alkyl, aryl, cycloalkyl,
heteroaryl and heterocyclyl;

or the moiety:

T1\r}l}L taken together represents
T2
— N/E N/‘?E (\N/z‘
oo Ot Ot O O
and

T3 and T4 can be the same or different, each being independently
selected from:



Br O=0=O0ONI NOO O W 2005/087721

PCT/ US2005/ 005772 20 M 9A- M O=;0 NM RRO
worosisI20 H~ H~ HHO p N"ANN O O p ~0-HECT/CEB0£005772

OONNN'"-), NO O OW 2005/087721

PCT/ US2005/ 005772 21 M ~M 0 O2 N OO0 O M

H CHa\;‘ ALy | )\; >kg‘ Y\‘f h/\;
CFons crethy A\; .. _{@/‘z U‘n . __@/\f 7Y
()/\;and>l/\/%.1

or Ts and T, taken together may form part of a four to seven
membered heterocyclic ring; in other words, the moiety T3-N-C-T4 may form
part of a four to seven membered heterocyclic ring.

5 In another embodiment, the moiety:

M A
\ /
i—— |
N)Y .
W
‘ 0
is selected from the following structures:
alkyl\Q arylv Q_
A , o :
A M-
N
N ]
o} o]
‘ ] Me
H O Me Me Me
/”\ § ’ /“\ H , | H ,
N N /\
| | N |
O
cl F
‘\‘\:/CI \/F Br, Br



I , ~-NNI ~-N1 0OO0ONnnS 0SS
N OO0 M M Oe DONO~MNI1I-~NI O
wO205/08b2 Me Me M 'l NN 1 000 0 OPCT/US2NE/005772
~Nall N 0O OO OHC , ® S NHC el!5~Q\ O 00O
Nand N1 O NO O In an additional enbodi nent, the
noi ety: WD 2005/ 087721 PCT/ US2005/ 005772 22

_~ M 00 O
)5')" N1 NI

g R . R O g_nge



MA CE NI Y, 00O

s selected fromthe foll ow ng
0

structures: M M M HM 00J;:HO aN NN | .O
w@2@t/0€2F~F Br\,Br OO0 =0 N1 N OOO MPOGEURGS005772
~~00 I aN-~0 10 MeiMe MM pSS OO O
KNT ,"ANOo O
\/Me
Me M
oM
0 ~
NT3
0
Os S
N
0
Mg Me
Ry 1 i
/\ﬁj\l/ /ngw/ ',/‘\N |
0 0 0]

U TS = U

S

In an additional embodiment, the moiety:



Ph- SN Ph"NH N~ ~NI1 OO Cl ONNNI O1 ( and N 5

OO0 "0 d OO In a still additional enbodinent, the
woiosg772W0W0 2005/ 087721 PCT/ US2005/ 005772 23 MAUS100§005772

NI oaO is selected franthe foll ow ng structures:

CIl" ' F~-F N5N0O ~\ 00O Bra Br N OO 00 and O(r)

In a further additional enbodinent, Rl-is NHRL4,

.where R14 is selectedMrom B the group consisting

of: 4 Hw ,i~~ 1-5 1-ANF 4-3 1-3 1-3 1-4 1-3 F 1-4

1-4 WO 2005/ 087721 PCT/ i?_o / 005772

N

0
/l\o

is selected from the following structures:

Me
Me J( Me
H 0
\\\\\\\E/Me ‘== \()
o & H §
/L )/“\ ! /L ,
’ N N
N ] l I
@]
R Br.
\\\g/ cl \\\z_/F \-Br
o & o G
/*\ , /L o ,
N ‘ N ' /kN l
O
Me
O ? .*“\\\ : ' /l\ y I !
/L (j\'/ ‘ " /\N
N
]
Me, Me
Me, - Me o S[/\S
[ Q/’ T E i 2i‘/
N ?
0
(e}
Ph \S\//O PH /NH
0o %lH (o] :
| 9 : l
/\ N /\gj\l/' ‘)\ %//
0 o}

In a still additional embodiment, the moiety:



24 -OH, I-Owe, | ~~OVe~OH Mo M M OH M ~N N N n=1-3
SMe ,O0H NS M SNs1andz 1-3 1-3 1-3 R2is
waelsossdl from t he group consisting of the fol PONMIRIN05/005772
noieties: 1 CH3 , CH3 CH328l CH3 CH3 F F F F F3C
CH2F CFS FCH3 CHF2 F 25 n=0-3FF xF FF NCFF
FF3C OS 0-3 F OH W) 2005/087721 PCT/ US2005/ 005772

25 O~S(O)02C|—|3CI—B$(I\O)O-2/A

is selected from the following structures:
N Cl\_Cl

Ina further additional embodiment, R" is NHR™, where R™ is selected from

5 the group consisting of:

. b i
MM S e e

:
o My R Ry

eyt A Ak



CH3 CH3 FFFn=0-3n=0-3 FFFand S FR3is

sel ected fromthe group consisting of the follow ng
woisnsEst  CH3' , ~CH3 CHACH3 CH3+CH3 CH3 CH3 RBAT/Ch05/005772
0-4 OF F COR31 COR31 CH324d CH3 0-3 S CH3 CH3 H3
OHMe M O- p CF3 CO2H C2H 5 ci ci CF3 Me, ~CF3 and

03 MM FFFF Yis selected fromthe group consisting

005/ 0877 1_PCT/ US2805/ 72 26 DS NH
001o§ iquMe'li \ﬁqﬁ&wrosm V' 05 N

NHOSNHOBNNH 14 o\,01 \S;NNH O NH DSO NH o\l p
I SAN NH OSONHOS NHO\IpO\IpI N~-N4'NN~O

RS GG L‘*‘)\Q,
Me SN b N

H/\(@ ’ E/\QNJ , ‘%,/\@! w13 SMe E/YO,H

Me
S S
|/ ’ | /> ) \HQ an ‘;%/K©
“’7#4/5) s)55\6/)/1.[31\1 & 13 d

R?is selected from the group consisting of the following moieties:

"/( 4 ,/k T
CH3 /[ !
CHj
: A ' F\J ' FJ<F K|<F FCJ " J
CH,F  CF3 F " CHy = °

" CHF,
F e wwuv
F , l \H/‘
Z F7F &

n=0-3 l



OS N\ OSNNHOSNNH\Y OSNNH I NH~\ Sx S| QN
NH OBN NHO\I, I O~ OH CSSNNH, N4 |I' NO,Oj

w@R0®0€%721 O 1 rS, N NH S, N NH S.i NH\ OS N NH pPeT/US20865/005772

.S4 OS NNHOSNNHOGCSo ®H DSONH O /O~S.NNHCS N
NH DSONHOS NNH N N O\s~ OSP QNI 5JNH p NH\ N NH
WO 2005/087721 PCT/ US2005/ 005772 27 0", 00 0 I \" ~~

| 0,0 ONNw 1 NHZL | N SN'NH N, S. NSNH 'S, NNH
H* T n=1-4 'tJ1 NH \ill C6HS | ~N N\Ng"s, N NH
NNNY{NQSNNI "' T n@4,q,ﬁﬁﬁ S(0)
CH3 ? éH C 3 ’ i ( 0-2
3 CH3

¥

8§88
= | o ’ n=0-3 - n=@3’
W A % 5 .
$.8& 8 L= &
s F :

R® is selected from the group consisting of the following moieties:

vV wvuy v Laaad

CH3/kCH3 , CH3/C’;\HCH3 CH3 ) CH3 KLCH3 é
" CH3 © Yo4

3 ' R31

Q
o
j~
&
~H
|
]
&
o
s
@]
a

Y is selected from the group consisting of:



, S NHO "0 ONTf NNNNH/ \NNHNNHYV and O NH
F3CN and the noiety: MA L-E NO Ois: M O,,CF3
wORWARS™2N O p OO 0-4 F F Br,.,Br C~Cl Nec/082005/005772
9-1i O SAN 0O~-0000 M20O<d ~Mp OONNoOr
~ 50 .mop, op.~0o0 o0 Yet another enbodi nent
of the |nvent|on di scl oses -compounds shown in Table
1, Tahlee 2,“““’I'ab| e Q,,,OTabT“é 4 amgoTable 5 | at@p in This

@r%m;( Al @V@ @; \yirtﬂszoosgcefowzﬁ““zs

\\ //

|
cr IW Cfs‘l”“ Y‘INH @(51
S\ NH \\// 0\\,,0 T Q.0 |
S\ \/
@)N '/I /S\T h <7

P NH 5 erNH v
/S\N \\ S\T \\S//\N IlIH \\S// lllH
s \N
S , (0 )

o} [ 0 o0 N

N} N NH 0 0

- NH ~
8 > NH sy N 2F T
| , | <] | N = N
’ s | ,

O T Q.0 T

N\ Y 0 0 MIN -Mlm
A~y T S~ 8~ NH

g N | v
¥ o ep T T
PN N T (\Y/}
/:L /S‘N/:LNH Sy NH Ay~
oy U , '
v O\/o ml,w

N5 | 0,0 NI



shown in the Tables are the biological activities of
several inventive conpounds (as Ki* values in
woa0ushkizar) . In a still additional enbodi nent, Petius2005/005772
i nvention discloses the fol2fowi ng conpounds in Tabl e
6: 5 Table 6 Structure Ki* (nM HONNNH_ OOOS5
ONH\1 00 y NHVHONNR 0O >XNO3.7 OyNH CsO
a N ViH O H Noh >0w003g00\|Hv»OO GgoSANNNH
vn\g%?g W21 pCr) us%
|

005 NH ~nN 13\
O
! n=14

0 00 | 00 v o - Q -~
CsHscHz\O/u\Nr\\ /'\N NH \N’\\S//\N NH A y NH ,“s’iN NH
) ) PSR
, . o
n=1-4
o“s”o WI;lNH 0.0 g
s \Y/ T
N N /\ \S/\ NH (o] ~r |
\ /:’/\ , N A~ V)LN NH
! l l and
X
NH
s
and the moiety:
M A
\ /
i—- E
N)\Ir/
o)
/’\‘o
is

N 0O N
Me : z 0
o AP , (\/Lﬂ/ I
/]\% N N 0 /’\ll\ or N
N | X X, ° 0
| O o X

Yet another embodiment of the invention discloses compounds shown in

Table 1, Table 2, Table 3, Table 4 and Table 5 later in this Description. Also



29 HOH NN >1-0 019 ONHGOSO NNHV OH NN

>10 O0 ONHCSOFFF NNHV CHONNNH OOO15
wOeslo8021 N~NSN NH VI CH ONNNH O OO 14 BiHUSEQs/005772

NH N WD 2005/087721 PCT/ U32005/ 005772 30

shown in the Tables are the biological activities of several inventive
compounds (as Ki* values in nanoMolar).
In a still additional embodiment, this invention discloses the following
compounds in Table 6:
Table 6

Structure Ki* (nM)

- 3.7

30




O NNH 0Op11 OO0OOHNSNNHO NNH O 026
ONHOOpP N' 'NNHO NN OOO9 ONH OSO N NH
wey®sws021 H NH O O p 12 OyNH O- ~p N S' N NH BEI/US2005/005772

2005/ 087721 PCT/ US2005/ 005292 31 H O N N NH

o 19

~ [@\(N ‘ NH |
8] 6]
*/&O 15

o 14




OO 058 ONH ONNHHONNN{ OOO0 10 0 OyNH
NNH \isV CH.ONNNHE 0O 02 O0ONHFLNH F
woResiB0217 4; N3"~"'N NH 11399 0 0 O GOSO OyNH PCIMHS2005/005772

WD 2005/ 087721 PCT/ US2005/ 605772 32 H O N N NH

11

2.6

12




11405 G0 0 4 ONH OGOCSO NNH aN~v HOY (O~~0 N

NH 11411 OO5 0O NH OSONH , NN NHONNNH
wa1ep3/ps020 O 6 NH 00 Oy ~JSN NH H O ~N NH BRAH0$2005/G05772

O6 00 OYNH~S NNHHO 73¥N'~"NNH 11412 0 0 O7 O

OOY \HF F F

5.8
10
2
11399 o° © 4
O NH
ok




N NH 1 WO 2005/087721 PCT/US2005/005772 33 N V ~ H
OVS ~-NNH 11418 0 0 0 7 O/NHON NHVHO7 NNN
woi200008701 NH O 7 11421 001 N NH H O N N NH pA/8S#H08005772
(r) o8 00 OY/NHS NH N V3V HO VS NNH 11420 0 O

0 8 NH VSO OY NH

11405 0 4

11411

11417

11401

11412




H o.

g NNNH 11400 0 0 0 9 OYNH O N NH WO
2005/ 087721 PCT/ US2005/ 005772 34 HO

~N NH 11410 O

wQ20587720 OY NH O :XH N NHO N N NH 11402POT/0SD®0L/W5772
OYNH O N NH As used above33and throughout this

di scl osure, the following terns, unless otherw se
i ndicated,., shall be . understood to have the
foll owi ng' neanings: 5N7Pat|ent" i ncl fﬁ§ bot h hunpn
and animpl s. . " Mammal " Sgeans hunans her
manmal i an ani neks iC
hydrocar?on g branche?
and conpfi si ng-afig Btons in the
cMWMSIrﬁeHedaH< ut 17to
about 12 3? at e preferred
al kyl group Eggnta bout 1 to about 6 cafbon atonk
in the d nmeans that one or pore | owef
al kyl groups slich_Rs met hyl ,
11421 7
11395 8
11420 CY%O © 8
Q.0 OYNH
Sy NH
P
Y
N
o)
11400 o ° 9
O~ _-NH
0 T
~o_-S~ NH
"X
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15

20

ethyl or propyl, are attached to a linear al kyl chain.
"Lower alkyl" neans a group having about | to about 6

wa@asosos77at ons i n the chain which may be strai BOT/USI005/005772

branched. The term "substi B#ited al kyl" nmeans that the
al kyl group 15 may be substituted by one or nore
substituents which nmay be the sane or different, each

substituent being indepehgéntly sel ect ed| flrom t he

~

group donsisting of hal gi%al kyl, gyl Ctycloalkyl,
cyano, Hydroxy, alko | Kyl tl'ti an"lz\lp,o - NH(al ky|l ),
| Kyl 2,

-NH(cycljoal kyl ), - , car boxy and
-Q£%1C> al kyl . Non Al LRg_e3a esOof suitabl e allkyl
g1 @ i|ncl ude nmet hyl , -thy? n- 20 propyl| is®propyl
and t-butyl. 31302009%}8'7“7'21 PCT/ US2005/ 005772 35
"Al kenyl{" ang’an al igphat i ¢ hydrocarbon group
containijng ail | st pne car bon-car bon dodgle bond |and
whi ch mayN\pesstr t.or branched and conpri sing
about—2-to chaln.—

Preferred aI kenyl group have about 2 to [@about 12
carbon atonms in _the chaif& and, nore 5 rp/referably about
2 to about 6 cag He ai ¢4 Brjanched neans
that one or 2 ky@ grboupgl such jas net hyI,

or} propyl, >t towaQinear| al kgny
CH;éllhz "lLower al kencxl " ans about|] 2 to ajout car bon
t

atons inl the@lmin V\ﬁrc may be straight or branched.

| The term "Subsj tutedNHal kenyl " means t hat| t he al keny!
group nmaly be sulfstifuted by one or nore 10
substituents 7 C y be the sanme or different, each
substituent—berng iTrucpcnuenrr y—setected—fronrthe

Oy anoAS disask phile: aafaitongnciomis desiibe dpiiny terms,

Lﬁﬂéé@bbﬁlerﬂlééeﬁﬁdjlcgféwp%haﬂ‘cbéd@nééﬁ%b/d toprrﬁi%n)tlhe following’
n- butenyl, 3- nethy but’-2-enyl, pentenyl, octenyl

raﬁ@ntl‘@ﬁenyl 15 "Al kynyl* nmeans an al i phat| c

Eggggﬁ%‘}ﬁoﬂ‘ ﬁﬁ%&%@&b%ﬁﬂngﬂa wﬂ[ng'.ﬁgf‘?a;nge strai ght or

br anctamanal” nidiie thirhabs abasthar indn@halidn aRinsglsbon
atoms_in the chain. Preferred al kynyl, groups have

about "Alkyld megansa an aliphatin hydrosatbdnarone whigh inayhg straight or

LRSS E Yo 16 ARRE O LR Ul ATl S
Rriefyiredratiit growssicontalreabyit 1 & apbdutor2 camzml atoatsdin the chain.
attached to a linear alkynyl chain. "Lower alkynyl

Meteh prefeged eﬂkylcgragaapoataéraabeﬁt 119 ahgut @ carRon:atgs in the
dﬂ%éﬁ%l?@éﬂé%h‘éﬂ RbAAL Wt e BF AHTE fSve™ARY deBLipS Blch as methyl,

ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl" means a
group having about 1 to about 6 carbon atoms in the chain which may be
straight or branched. The term "substituted alkyl" means that the alkyl group
may be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),, -N(alkyl),, carboxy and —C(O)O-
alkyl. Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-
propyl, isopropyl and t-butyl.
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of suitable al kynyl groups include ethynyl, propynyl,
2-butynyl and 3- nethyl butynyl. The term "substituted

wa@bkdogngi721 nreans that the al kynyl group 25 may BET/US2005/005772

substituted by one or nore3Substituents which may be
the same or different, each substituent being
i ndependently selected fromthe group consisting of

al kyl “Afted |"6m€aﬁ¥@noé}ldh\é1|tlc hr}/ﬁ"rdéarbﬁﬁ%j“réuﬁ‘p oﬂié?ﬁﬁb'aﬁleast one

nDnocycllc or mJtIC 'icri system (0] risin
aammn-satbﬂm@mblemmrmbwrmmmy e straighibloy ba:hmhecﬁand

sprigite FBoute s BhRGH 18icaman aRips i e PEferEdaneny
grbEHs hé@@b@oumlté bRy 1 QQ:atrBGn S05TRs 31 ik Eﬁs'he ahd rAGé

are as defined herein. limti n%hexa | es of

puctesahly aboput 2dpqahnut ﬁmrboa gio@syin am:banmﬁrahylned w@ans that

SO ARG b AR08 e ARSI Bt

@@mmeyr =ikeHyd ehafn. t'oowbpHikehyI" fm@@ws?lbﬁﬂﬁt 2 It ebeues cirbon
about 5 to about 10 ri n%@l atons, in which one or nore

gtomgdn they ghainowhichgmay %rﬁ;ght@wr@mhﬁdnTh@éem isubstituted
aferftARafs bt Mo, Moo Substf By Smore
sa bshmhtéiwhlotgnmydmtheﬁmne Imtcﬁﬁf@wh]ll éactceubdiituent being
na | stlt ted by one or nore "rin stem
§§{')%9 P@ ro gEOUmMmeoRrsiating pf E?%f @Y htal’y'and
d Te
X?%’?‘Mhﬁﬁ?t A5G dhd SSfalRE No A fling EfamBled &f itable

rikeryd groupinghrde etheayl, propenyyn-bedgads 3neéthylbut-2-enyl, n-
r ent as a rin atom A nitrogen atomof a 10

'by’r epYAHEIEEEMnal 1y oxidized to the

: cor r e SPAYMITIBaAY 'a‘?\eahpN‘éﬂc HyH%éérBSn%}féﬁP 'c%ﬁteﬁﬁmg at least one

sui t abl e "héteroaryl s incl dyl, “pyrazin

rarberyrarbarhiriphy bongmdMUEhWay @ﬁstmjgbt @i bfanabed @nd

YRRy b4 SHSIETS ooy BP0y b o SRS, BRh Yt amyt

Ryoag®hile abbut 226!about 12%aAbbh aesthazR ke chawk aat Mibre
pyr| dazi nyl , %w noxal i nyl, phthal azi nyl., 15 oxi ndol yl,

ipretesally Ebpus Pipraknuivh Garban edemisn the chein Bsepched means that

BE0 4 Ao RGBS L o

mthIaﬂ&KﬂirlaIWnyl bhamn OLDMNelfTalﬂyh " pysared Qibouit 2id about 6 carbon
i m dazopyridyl, 1soquinoliny benzoazai ndol y

ptomg.ip ﬂh%ﬁhﬁgﬂ w l@@rmay BecstEright arranshed; Nen- lrrwang examples
8 St AT Khoudt BRAIELH0 Byl ioh e
mﬂ”@rrmniyrwl SDhe itevoh Ysuybstituted ialmrgdfumhylthamﬂ\et:hkynyl group
lnll&ll(}? be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system
comprising about 6 to about 14 carbon atoms, preferably about 6 to about 10
carbon atoms. The aryl group can be optionally substituted with one or more
"ring system substituents™" which may be the same or different, and are as
defined herein. Non-limiting examples of suitable aryl groups include phenyl
and naphthyl.
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"Aral kyl" or "arylal kyl" neans an aryl-al kyl- group in
which the aryl and alkyl are as previously described.

wee@besT7etd ar al kyl s conprise a | ower al kyl grpOpUS2005/005772

Non-limting exanples of suttable aral kyl groups
i ncl ude benzyl, 2- phenethyl and naphthal enyl net hyl .
The bond to the parent noiety is through 25 the

al kyl "Hétékdayj/la‘rmbanﬁear@roﬁiatﬁﬂ iphoa: Ydlcorgﬂ’rmul@yb!‘b #hg SPstem
the al k and aryl are as previous describ

GRrapasip @ QPR;‘E f@r@lp%mc%ﬁﬁg gorgs| ewﬁera&lkybogtatrpabout 10 ring
Fh:s| lih Iph'id {Jﬁee&f th% 5&%§ saéh)Ql }él'ut gﬁ%rmén

are ol &t rou
earbbn 1631 éxmy'qjleahk(ygén rmqngenaorrmrlﬁm almbl (g |ﬁmmb|ﬁz§t|on

bt a6 Ao Bl AR o s 57 Hotroany
& B@%Eﬁbﬁa‘gy sﬁbgﬁtﬁiédfs '@6}{35& i qggfs@%é@%ﬁn@mw which

out ring at ont
maylb@rﬂalel SANM Inn'tdlftfeneau anid arevae defmed rhearéml Mhe prgfit ama, oxa

" i ch h di ff d
G865 e SO300 5006 Tme TreaRE4ssE leesiepitiogen, oxygen
GOy aNSYﬁTéé;B’eHI\V& eié%é@ﬁt & asrh"l(‘gt Qi{?)'n? A“Ptﬂfkf@é%‘ Afom of a
openty

cycloalkyls I ncl ude | opr opyl
keteragigkgan be piitiomafly lexuhmd tchthel ccmespmdlhg IN-okidg. Non-

RS 2nles Hsiafis e bk ol AR Rrpdfvhifrany,

tiwarlyl, Emlrmdihyﬂ' pyfridorel(inéladingleSudstifHES p’yﬂdoﬁ@&) isoxazolyl,
exa i ndanyl, tetrahydronaphthyl and the

I%@M oxazol i tiiazelyh pyrazalys furezaowh pyrraly), rmramlwe

GRS B bl o N .
iz, 2t ity a2y skl vz,

WHO'tYE@@Fw?ﬂyggEmmlﬂ?%@YBWﬁfmﬁwt Avineling, Wﬁylagglyl
RRGE3RRE by Mien Bk i BRARAY hdfzanon.

|ﬁb¢1{;}1n9lmylf1igr}zoa?mdmgr M, ? 4|amalziny/l,,beﬁidoyhlaml:yl ?T(d the|~|ike The
et eroar al kyl .. heteroar e teroaryi a

Ry PRGrarak Ao TRIGP SR PR Syiateg eterga%ﬂmoueﬁés such as,
@Hékéﬁhyble Etét?ér'i dbbls@c%holyf"’c&}‘éwﬁlﬁ Bindl' rf?ith@ﬁk%o

car boxy, oxycar bony car
ar al K'@S&(@H@P'mﬁ‘wlrylaﬂdykyheam anydryl- alkyl—sgnbﬂpmybvhlch the aryl and

G0 B33 e A e S B egmpies over aky
@%QboﬂbKMimltlﬁ’Qté@?ﬁm%ldf suitSbre Aaffty)l ghbifps meluddhetdyR 2-
rShenethyI and naphthalenylmethyl. The bond to the parent moiety is through
the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl can be dptionally substituted with one or more "ring
system substituents"” which may be the same or different, and are as defined
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C(=NH) - NH(al kyl ), Y1YZN-, Y1Y2N al kyl -, Y1Y2NC(O) -,
Yl Y2NSO2- and - SO2NY1lY2, wherein Y, and Y2 can be the

wa a008/081720i f f erent and are 20 i ndependently sePerUSZNNG/005772

fromthe group consisting 67 hydrogen, alkyl, aryl,
cycl oal kyl, and aral kyl. "R ng system substituent” may
al so nean a single noiety which sinultaneously

abplea Nem-linitingvendraples diyslitadian manoclvlic c%lbérkyrstmclude
car bon at ons éo e H on each carbhon) on a ring

EYRRIPRR SYCIOR SRk RO CYARNRRNRNCihgxhke. Non-imiting
8&5%&)[%@%?'3%&%!0?8&&@& gg‘glﬁgF@% ﬂngm;dne\é“? 'd%laallﬁ;l, h8fdBrmyi,

nol et | es suc
adlamantyt gnd the likepas m&allrmpaﬂiaﬂyisbwramdlsp@ﬁds such as, for

Seatoieniiaryh (P AV SRBRE NN SRS ABIIS. about 5 1o about

10 ‘ i
”%Ié@é’rgB% y?%é&ﬁ@%@g%rfﬁﬁoﬁhe@ﬁl%nﬂer t ﬁ%ongdcf?ne

the ring ~3 ement ot an car
Poeferred ape duaiine ogllorinexamgkioroonineul f ur, al one or in

nbi Th d t / )
ST uRhg Rysten) SLBshfuR r&pm%én%ﬁa?guga&ﬁ%&”at%%m aromatic
BERSTH-BENRANE ﬁng%g%@érn VAhieH! fop exanyéi %ﬂéﬁéé&%@@ évauable
PCT/ US2005/ 005 38 about 6 ring at . refix

Bydrogen @ndhetringssysieor. Ringsyhtane :subyttﬂuyents oGty benﬁlmsame or

ORI £ Boing bolafioh bR YGRH I IE oo ddneiRg of

hryk alkenyl, ﬂlkynnnyn@ )he%rfo’éfrylpéfdll%qt élﬂylawc heﬁ';ﬁ'oaféﬂ(yl
exanple, as an - S N(Tos) group and th
heﬂe@arsfaﬁml @l&arvzaﬂg'rw @Ilsvla@te@@aﬂyi crmdé@xxpdmdr@xyalkyl

bRy yERly Ak oP Erait oty ni tyael BateR e -

alkoxycarhayylbaryld)@/mb@nylr acﬁllﬁcﬁwcerbonﬁrwlkylsalfaﬁyl arylsulfonyl,
rogen or su]fur atom of the

RetestaryisuionyicakviBio arvigtia: nelesanthiq ataIRpigo.

dev
ﬁ%fe‘“ﬁé’é"‘?ﬁhﬁgC@bgﬁe@%‘?@gﬁ%%r@mﬁnocyaﬂ*% BAENH)-NH, -
BEENHPOH(BIKYHY VingsNE, ﬁbmdbalhvberzNC(CDMYo‘HME@w and -

BPBYaT2 dierel v el B sy e theene o Miramyand are

Fﬁebéﬁ&&ﬁt%é@l@&@@”ﬂbm ﬂh@“g’{@ﬂ’g do«’ﬁ%Is?iﬂg offﬁ1 r<5 JdIKR: a

t shoul d be noted that i ter o- at ning rin
sycloalky, and mlkyl I‘Rirgnsysiem sutmtmmtémay aly;drmealh a single

car at 0 ace or 15 S, as
et S SPAAERET SR b &S i, plaable i Bhoerty ag s
h8jae8Rt &bon atoms (one H on each carbon) on a ring system. Examples of
such moiety are methylene dioxy, ethylenedioxy, -C(CH3)2- and the like which
form moieties such as, for example:

S o h

"Heterocyclyl" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
system is an element other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur
atoms present in the ring system. Preferred heterocyclyls contain about 5 to
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het eroatom Thus, for exanple, in thering: ..,. 2 5
CLN H thereis no -OH attached directly to carbons

woneokes7721 and 5. |t shoul d al so be noted that PCT/US2005/005772

tautoneric fornms such as, B8r exanple, the 20
noi eties: cLOcL\ H and N OH are consi dered equi val ent
in certain enbodi nents of this invention.

abquk Griincaatems. Theapeslinaza, Ryayar-thiadeforg tha petaiogyaly oot

it Blo R tonS EfteBaE, BBl XM SR TEbRE ety is
p?reb@rvﬁrs akikylatgmowmy —TNH ihendetepodytiyl rigemayrBXisttprotetted
the al kyl . Non-1Ii exa Ieso sui tabl e
oy ol Ramige o an uEash NiE Bk Sl(Tesl agaup and the fike;
ﬁ%ﬁ éﬁb@%&@hgéb a@?&ngﬂgl‘%’ﬁ@}ﬁg {rhlé‘liﬁ\)@n’now ?HB Hc—ﬂerocyclyl

et er oar as prev
a;mshne/ bbmhallyrs;fost/ l’gtgggft;yomn@erz ridrg I“an G;ys&:m sabmuents“ which
200 7721 PCT 5 577 ower a
RERDP e ARl GxAHGreRt SPocs aaslarnetiingisin.ghis, fo0en or
dggﬁhﬁﬁn Pﬁ?épﬂ?fgﬁ?&f%yl ca"H”Se %Hh Héll %ﬁdﬁﬂeﬂ%ﬁ}‘n% -colf¥&ponding
Niayu}a;ﬁyaxldyldr Sréad@xwel—mcm Iwitmggemmples oﬂsmthbm tphocyclic

h
SnR RS TG i ik relifip L eiipreeng it orsHotiy.
MOGH Cﬂe%ﬁ pamnret hyl and

tgwﬁﬁ %?Iﬁ"@ﬂﬂa 'RM' g’ﬁecuéﬁ)ga';wh c& y al Kyl - (O -
tgira wpﬁuommnw:(l@):tamgla@mei andihediket he vari ous

par ol STgHER R BHE [ hOBRElatiSonfFine it pithA of tis

ineantiong thdraidread I@y@rroxgl Fsl&wﬂcé&ohlétbtnslejémb%N Oor
of suitable acyl groups include fornyl, acetyl and

PrapuRbps the"eA@r@wo N Soraups epicatpep adiacans to anaiiesh
liéi& o, ?ﬁﬁ%’ﬁ%?é?@qlgrlﬁ%&‘ﬁ] y described. The bond

e par en hrough™ t he carbonyl .

- Non-limting exanples gf sutable groups- |ncI ude:

benzoyl and 1- naphthoyl 5

.5 1 ;
N
H

there is no -OH attached directly to carbons marked 2 and 5.

it should also be noted that tautomeric forms such as, for example, the

N
| S
o L
H and N" “oH

moieties:

are considered equivalent in certain embodiments of this invention.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and
alkyl are as previously described. Preferred alkynylalkyls contain a lower
alkynyl and a lower alkyl group. The bond to the parent moiety is through the
alkyl. Non-limiting examples of suitable alkynylalkyl groups include
propargylmethyi.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl
and alkyl are as previously described. Preferred heteroaralkyls contain a
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" Al koxy" nmeans an al kyl-O group in which the alkyl

group is as 15 previously described. Non-limting
wez@spsEs1 of suitabl e al koxy groups include nethog3005/005772

et hoxy, n-propoxy, -isopropéy, aand n-butoxy. The bond

to t he parent noi ety is through the ether oxygen.

"Aryl oxy" neans an aryl-O group in which the aryl

Igweualkvylsgmnp Mormiimiting\exaampled of duithble- Arallkyl i gl’@ups include
@nEQ ?‘ ﬁf sui t abl e_aryl oyi/, oups .i ncl ude
Sthyh @NRpHEIEK S VImRE Jrg!'be oondre tberpaﬁ@mrmpaty is

he et her oxygen. "Aral kyl oxy" neans an
th?o"fdz“lﬂ%%l group in which the aral kyl group is as

previ "erydnyxyﬂlsyd‘f meads aNd@-alkytt grogp éx avhictesllof is as previously

R Sner i R IR s
%ﬂgﬂagié’ h @ro%fl‘%lgg&zrohﬁ \,W&Eé h@%e’chg‘rﬁ% Erﬁsﬁgoﬁéﬁﬂ
pr evi é‘twl"ynelasf EHM(OI)JoaLNyI {(Q)nor eyflﬁ]a:lqﬁiaﬁog , group in

0 grou i ncl ude
it e Vafols ool e Rrevislekn Eentitey, 118 Band e parent
W\B%tyﬁlél thvdugh ’?rQe cAbBhyINPRfeffBA Hicyid c@ﬁtdm a lo%? Blkyl "Non-

t he aryl group Is as previ ousl Yy descri b
lipiting @ﬁammgs @&ewtﬂl&e agyl gmumsibn@udejomhyloagetyhpsd propanoyl.

par end T80 Bi5prscad RGPSl o 1B S5baB 428
HEVioUSEODEPiD2d/ Zhe HOndAS m&vétémm'normﬁﬁtrﬁtﬁugh the carbonyl.
aral kyl -S- group in which the aral kyl grou

'ﬁ%xurrutm gramplas Weyitakisomups unﬁlgdemﬂmoyf)and a- naphthoyl.
) t
he. pRUGEP NS B 8102015y R Y ST GRS ©

ﬁrawmwwammmu:' Nowaddinsiting eabvhple@oﬁ@cutgbletmkoxy groups include
mﬁ{gr;( exanpl es., 5 of suitabl e aI koxycar bony

dé-ie %M’Wla'a d-batopyxy ﬁrh%"ﬁ’y‘lo the parent -
ﬁBFet?Pﬂﬂ,ré ﬁﬂf‘eélﬂ(e%kydﬁﬁ ety is through the car‘bonyl

oxyca onyl ™ neans an aryl-O C(O)- group
Non | 'IAryloxpmeeasyEnearyl-0F gsalipt b which fHeoamt grdugid as

il ees Bec” NaRduntas SxabISS o s able ot asmys include
ﬁ%@bn&%ﬁ@%ﬁ&ﬂh@?@ﬁhe B&ER BB @Hf%m%)%%ro Hihe: ether

Non-limting exanple of a SUIt le ara ycar onyI
oxY9ep. i s benzyl oxycar bonyl . The bond

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups
include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent
moiety is through the ether oxygen.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as
previously described. Non-limiting examples of suitable alkylthio groups
include methylthio and ethylthio. The bond to the parent moiety is through the
sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of suitable arylthio groups
include phenylthio and naphthylthio. The bond to the parent moiety is through
the sulfur. :
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to the parent noiety is through the carbonyl.

"Al kyl sul fonyl" neans an al kyl -S(02)- group. Preferred
w@e@dps77are those in which the al kyl group i sSPCDWE2005/005772

al kyl. The bond to the paregmt noiety is 15 through

the sulfonyl. "Arylsul fonyl" nmeans an aryl-S(02)-

group. The bond to the parent npiety, is through the

sul f dhyalkyltitie" means aparatkyt-8t grtiu pémmeithtiie araikyl rgroup is as

AtRY Bl HeREibss e dhind SRatipBusta Syanls araip/thio aroup is
Hérfz‘ﬁltﬁ'l@dThQ%anHS tee phettngsle |9rﬂ'ﬁo EWéstJ ey

undér the eX|st|n circunstances 1s n t excee and
t hat M@W@@@DWUWW& ar alkybO-6 Q- gtaaly. édon:—bmltmgwdxamples

BB AR Bt BhlnsiRbiing MefoEariau andr,
etheRjcarssorisiBondYo td Bdrent ARIBEH E%rod{?h thd @él*o%n 1.

structure” is meant a conpound that is sutficientl
r obusArylexgnarkenyd" oeans @inaaryb-€60a- gwp,nngmﬁmgaexamples

& ol B Gl BN 0u s i pRRSRaiVEaRERRV B0 o ™ ©
raphttioxycarinyl. ws b@meto thefiriehtddiaty IQQhFdmeﬂWétt%rb@ﬁyl

substjtuents, conpounds, conbination agents and
i ke, Ardkexgarbonyl meass a“(ﬁfélthﬁ%l-Q(@)t grou Nm-nm;fmg

éﬁé{@tﬂé toﬁfgnsﬁfgﬁmecﬁjall% QQbBH k) 5 tg’eq{iy!cﬁé)cghgﬂq}ﬁ Orhe bond
tbithe pardrdtmaiety lprtbﬁmgh the caﬁlﬂm’w depend| ng on the

h w ed Ik
¢ b MR PSS B E S roup, PRafRmesiaroues Ao
th@@é irpwglché’cgé C‘é'll?iﬂ ngﬂg:e%d%\é}E@QR&t? ?;Hé’ ngd% *HZ% P%\Hiﬁt\c}@mety is
thm@ﬂ&@mlfol?ﬂl/ US2005/ 005772 41 The term ‘i sol at ed"

S d form' for ound rs.,to. the
ohyst AaSiahE mpstSn A SO T Bga S diapaeent
bRl @ thitlighahk GURDAGIESS .o0f natural source or
conbi nati on thereof.  The term"” ‘purified" or "in

pur i fThaitermoisubstitoteds meﬂnﬁdbatlomef@'rmote) hydeogemgirctie

- Bishiteh aR B R if o Slediontfriith i Bifies GRS,
m&lllhelﬂﬁﬁmhé@e%fg@\a%d b’uﬁﬁfsﬁlfdrmﬁﬁ{ﬁalé g;?ﬁdér%é rtlatms’tmg

purlty to be characteri zabl ﬁ st an anal tlca
GlisgAtanees la@@&ex@ﬁeﬂ%aedrth@trt @ ubstitatipon resulisdn a stable

c%ﬁ'\;!)étﬁ'ﬁi Cﬁ)rrﬁﬂnﬁgpons of substituents and/or variables are permissible
only if such combinations result in stable compounds. By “stable compound’
or “stable structure” is meant a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture, and formulation
into an efficacious therapeutic agent.

The term “one or more” or “at least one™, when indicating the number of
substituents, compounds, combination agents and the like, refers to at least
one, and up to the maximum number of chemically and physically permissible,
substituents, compounds, combination agents and the like, that are present or
added, depending on the context. Such techniques and knowledge are well
known within the skills of the concerned artisan.

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.
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It should al so be noted that any heteroatomw th
unsati sfied valences 10 in the text, schenes,

wex@ases1 and Tabl es herein is assuned to havePth®s2005/005772

hydrogen aton(s) to satisfylthe val ences. Wen a

functional group in a conpound is termed "protected”,

this neans that the group is in nodified formto

precly v\ﬁ@ té‘l'?ﬁe‘%oiﬁgd's bFein' 28 éd”férm'aﬁorté‘%d?hﬁbﬁﬁ(‘l 9€fers to the
site en the conpound I's subjected t reaction.
ﬂ)lysu@ailséate&fpsaw sompmgmgraftq:rsbemg ||sdi@tede‘cogh azpyntinstic process

b Pl 8 e at Bt ition, dbespte el tifh 1Brfigh® of¥in purified

ROFTALE a EonWoun@f RIER & e piﬁéil{a?“s‘tétéeo@f .ﬁi@scdrﬁpound after
organi c Synthesis (1991), Wley, New York.

beingaahitaingd. flom amurificaion Presasseor RIDCESsESs) d@aqr herein or

Bl Ferplfto e olEe ATarh To R lERRC bl AR, b8 cidtacterizable by

s@ﬁdﬁﬂﬁdﬂalytleél idchniipies nddschibed! hateR ¥r Wit known to the skilled
occurrence. As used herein, the term "conposition" is

" Afsa8Aded to enconpass a product conprising the

speC| ft gggglrclﬁéﬁés %&%‘[@%Iﬁ‘% é}S’e féétbﬁ%@@ﬁﬁgaqtrsﬂ@a valences

lmwuertezv; byhemeenexmﬂ‘plesa;ndo'ﬁaméslmeenﬁs aascmrﬁedatb have the

redients ,in the ci fied amounts. Prodrugs and
bw?@sﬁe@t@m ($)e %@ﬁ%ﬁd@ IQf}CeShe i nvention are al so

t t d
cont eqgy 5%&&(0‘?@‘%0 gﬂ r}eﬁéﬁg?ﬁﬁ&“ﬁ&ﬂarm&? "SRG this

herei n, denotes a is a drug precursor
wieanis tharl;dbe grdupiis st matdified foomdo pueglade undﬁmmdgmde reactions

L BPlecioR B HiRE RS B ROIHL8 £ UbicSd L5 (SHnopunable
PRIUSNRY GRpRAAil b, idosGHEEl Y tRbse ABGHItalESKAl Rithdestt as

| guc , Pro-drugs as

mlua@wrefesmcerte s@a__mmgi ta_xtbooks Aechnas; for essamplgu, V.

EI68% Lo fet RAmEPS IoSarfE Sy hedin L WY o o

Nefé.US2005/ 005772 42 Phar maceut i cal Associ ati on and
Perganon Press, both of which are i ncgrporated herein
by re¥Vhemaey vadaklede.g: oyl deterosrelasRa @ksspeeurs more than

EPeSEAEL A, SR IR oPyld Sy B0 Bl bl oflronce
Immabpéﬁdé*nt\tﬁrtﬁ'dwlndmféi@/e@f' otrmldz;carrénc@v al ent

bondi ng, incl udi ng zedro,gen bondi In certain
i nst ahSaBedmhersi, vae e Iqonﬂj@&!%hw intgd eddpancempass a

PSR RBRIFisifihe specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combination of the
specified ingredients in the specified amounts.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug"”, as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula 1 or a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, (1987) Edward B. Roche, ed., American
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one or nore solvent nolecules are incorporated in the
crystal lattice of the «crystalline solid. "Sol vate"
wenr@snopEsses bot h sol uti on- phase and i sol at abl BCT/US2005/005772

solvates. Non-limting exadpl es of suitable solvates
i ncl ude et hanol ates, 10 net hanol ates, and the I|ike.

Hydrate" is a solvate wherein the solvent nolecule
P@membabﬁmmammam Peogamoh Erags Woth alflwhich are
.ef fect | v anou IS msa% ? descri be an anount of

ore-

'@8?\‘;986‘#8 d}ergl eieNcs ‘he present invention
ef f ectgongateNmddM3 é’bh&ﬁ@alté?s%o&%ﬁ Jof %%rﬁﬁ&ﬁﬂﬁb‘?%%'lﬁ%ntlon

the desired therapeutic, 15 aneliorative
with pRe\smeke; SﬁdV@ﬂtfmolecuIBBeTbBrmwm asSocﬂatmnluamlvean

Ve ishSer Ehidhgd 2pvaethhading Briuiid Gy drodettbanding. in
deftain! ks sdeROMhel SoIVAte v @erc%fpéb%ﬁsbﬁtlém for é){é?ﬁﬁl@fwhen

unl ess-otherwi se indicated. The term"salt(s

AR PLete selvenh malesides araiisicarporated is the ﬂm@tawétmezof the

SRR R g ML BRAHS o dn BBeRtila Al
smi\zhtés ONonMihtiting eaampﬂw@r Qitably s6latet iaCI0HI ethanbRitds,
aS| noi et such as, but not limted to a pyridine

rBpt o5 ad ielilen "Hydrade” cisros@lyate wheleinéhe satvenbt
t carboxylic acid, zwitterions ("inner
%b‘@chﬁflsli?@ formed and are included within the term

l:'sfblctl(/s)ammmmmdtf%apemtmaﬂy dﬁm&tlmmmbmmam yneant to describe
acce non-t oxi c iolo

¥ oE potinciacine GopesiBR ot dhe fa@@ntdmenﬂ@rapﬁ@cﬂve in
0 e al u 0

et o o
aroelative ohhibitorubapreventdiivereffesbunt of aci d or base,

such @as an e qui va

- wil i EDRERLE of FonlIA Han i g Wi S8 aBedfiin the

- geoplelnthiglihpdesbr Rersrmiek!tb éaédrﬁﬁourfd(éﬁpbﬁﬁ&’lleﬁ“? Hérein is

addition salts include acetates, ascorbates,

wslersteoddo ingede safesendaiosalts theiesl) dnless othremiseindicated.

ﬁr@ yerlrgf '%%H(ﬁ"t rsa%rﬁ}%bqyeggﬁerg gp%ﬁegrﬁ gosfa S ffo(r)rﬂga%th

ihyfamiicodhdes or: ?érﬂﬁ teldes as Ii)iﬁtill%ﬁ‘i I88sic BBltS forRTed WthaheRyanic
napht hal enesul onates, nitrates, W 2005/087721

HEE; bassszdn adglt@iaawaeesa compewndpéEormula 1 contains
AL 0A3L ool S bR, 65t ALyl Briiggpol, and
doidiomaeistyt, ssigh a‘sebui nefniitdieto 4 chtboxfiid atid palittyrions ("inner
sa?ts%sm\gglb%hfo?agd gaenrgieaﬁrael lhgluggg ?A}lt%?nr Eh% tsénlnt '%glt((es)f' %rs l}shed
herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of
the compounds of the Formula 1 may be formed, for example, by reacting a
compound of Formula 1 with an amount of acid or base, such as an
equivalent amount, in a medium such as one in which the salt precipitates or
in an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,

lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates,
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formati on of pharmaceutically useful salts from basic

phar maceuti cal 5 conpounds are discussed, for exanple,
whygooRosBeahl et a/, Camlle G (eds.) HandbooRCD1S2005/005772

Phar maceutical Salts. PropeBties, Selection and Use.

(2002) Zurich: Wley-VCH S. Berge et al, Journal of

Phar maceuti cal Sciences (1977) 660) 1-19; P. Goul d,
okalatesythosphbtes, prdpiciaiesesatioyiates, CUoGEpted3 splfated17;

derson .et al . The Practice of di ci nal emstr

e E5 hBhudhates ApLEbBE LS Tuss (R KAGRA' a5 OhHleTed.§ agd the

like oXd ditierally& slidedn iR ard §br|éﬁdll9r¢onsfd§‘éétﬂ 8aitable f&F e ON

their website). These di scl osures are incorporated

foreration gfypharmacertiealyhiseiul saltstwm basig tharmacsstical

bbb RS a fof bt b d5 SenPE] o2 FPifille o ipas)

Herldbookalf Phasrie tical Balte 2Peipstties) SategimsandnUsl (2002)
salts with organic bases (for exanple, organic am nes
Zyiieh: Waleyr Gl ShBrjgent Hedoumabat Fhammacrlticabrgiegaess1977)
g\lﬁfm@ 4GP G Ihterhistibmy t/.aéﬂ/.bﬂé:%ée‘[ffﬁcg % gg@ %%501 217;
. si C.  niI'trogen-contarni ng groups na
Aquiersan et ak dhel Riactigeof Medivital Chdnaisey (199G), Acabends Press,

Gl 5 S ok L Ao
Vst 1€, Py vesuklr ke et phoup hep e
hereinibydieference dnereloyl hal i des (e.g. benzyl and

henet hyl br o d thers. All h acid salt
A S e e e P
BCRINMADIitRiRA] 45 polaBsiin 58ts eefineledritPrich @l QDchgs

all acid and base salts 25 are considered equivalent
calgiymearid maghesivs sdlts, selte vitharganiginages dfaraxamplef organic

BHPBRESTor s ARG LBERIL s R bed e BRR BRI
adiddaich 44 ardiaineosineCariing Iket Bé§ic0htré'g@[¢-‘éohkaininﬂ groups:
esterification of the hydroxy groups, Tn which the

mainbe Auesieynizad véinagents echtad kxen alkylhwlidesdego matbil,
<Shu A BT R, Borffes S GeS) BEBIRY LIRS B
dimethyy,| dietbyl, mrieludiblityl swifatex)y Bingydhain hali¢es(@bedecyl, lauryl,
nmet hoxynet hyl ), aral kyl (for exanple, benzyl),
aidystertyachiprides cprosidempaed iodidesioriatied npliges &e.g bergy! and
p&@%@?@ﬁﬁ%@’n{?ﬂ&tﬂg IyIy S(ljl?s‘tcllE léjlfalego;l(myt gr ;?n'r'no) ;

(2) All suwwhabeideasiieand DAOeAANS/HE MeddECTd beIRbMatewTizally
aAé%eptable salts within the scope of the invention and all acid and base salts
are considered equivalent to the free forms of the corresponding compounds
for purposes of the invention.

Pharmaceutically acceptable esters of the present compounds include
the following groups: (1) carboxylic acid esters obtained by esterification of
the hydroxy groups, in which the non-carbonyl moiety of the carboxylic acid
portion of the ester grouping is selected from straight or branched chain alky!
(for example, acetyl, n-propyl, t-butyl, or n-butyl), alkoxyalkyl (for example,
methoxymethyl), aralkyl (for example, benzyl), aryloxyalkyl (for example,
phenoxymethyl), aryl (for example, phenyl optionally substituted with, for
example, halogen, C4.salkyl, or Ci4alkoxy or amino); (2) sulfonate esters,
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such as al kyl - or aral kyl sul fonyl (for exanple,
nmet hanesul fonyl); (3) amno acid esters (for exanple,

wa200al0g1720r L-isol eucyl); (4) phosphonat e est ePGT/aRINNG/005772

(5) mono-, di- or triphospH#éte esters. The phosphate
esters may be further esterified by, for exanple, a
Cl 20 al cohol or reactive derivative thereof, or by a

Suéh BB ARIRRY otlic gkamg@fﬂgétﬁaﬁeﬁlfoﬁgr)“@)%ﬁno

|a¢ld aslers (fauemreplec Lialyhdrfleisolumy))] @) phosphoratedsstes and

(B ey wioPespialS ssidre. e niogahiali selors mayrke irther
b@téﬁfledstﬁye FSeERABIES a (9, be re%ﬁﬁ%ern\/ﬁtl\yesm’é‘?ééﬁ orby a

optical i'somers and the’l resen
Eodndlb (Beim)qayhglyadralg t hose of the sal ts sol vat es and

R R R e M N M

euap bxidt theiraaWerRrid forRaidiead@nile, Vé’é bR ‘é?'mde or unmo ether).
substituents, including enantioneric forms (wh may

é%llu syichdpatomeric fsmsi@e gosteroplatdd hexsimas pact Qfathe pnedent
Ihl c fornms, atropisoners, and diastereoneric
forrrs are conten‘pl ated W|th|n the scope of this

i nventAlbsteretisorae® (fSrséxanaslal gé@tﬂ@ﬁkﬁ&éﬁi@?@ cﬁﬁlcaf igbmers and

L eX le, 4-pyridyl.and 3-pyri Individ

dhefi gg) Qdhe pge%ﬁnttcﬁmrwmg@dm%mg thase ofiibe ﬁalt@rsqme;tes and
I

FROSAT e coloBHIE ENAPLY 1 496 Bl Qe M bocruce.

wiich asl thosda Which may@dsirdu:e&beastyﬁﬂneﬁb&jfarbm@m variod$e

Sl e o B e 0
B%%@HB@BF'Q&WH nJ E&rbﬁﬁg) ‘Pﬁtaﬁﬁ@rll(é fOrts, aﬁ?éitsémgr§ and

sol vat e" pro rug is’In

dinsietepnagrisl fprme, ateecardemplated wtthén thedscqprecafrihig infention, as -
rotamers,

B Pos A s el FRUD B, eSO S SEw e

ISR StefeUIRRHBESof tﬁ@'dbﬁﬁidlﬂid% cff(iﬁér%\}éfntlbﬁ‘?nv for example,
conmpounds of Fornula I, an the salts

decubstantialy free thﬁh@rdﬁpm@roﬂayﬂberadr’alxed far example as .

h
rab RS driuiFay BB SERnehsSiEEIeR) EiTapisomE ot e
ebnters Bt rdsent ingBnlide chl Ee B SCoraR @ohﬁ@t‘iﬁaﬁaﬁ as defined
di scussed herein is applicable_to each conpound by

by 466 1UBAG 49 1hRecompmondationsoThe sepiatdne tarmsdsalih Usolvate"
"B AT s PR Rl AR G ! B anc

lpmtﬁugtcafrmhanﬁoﬂi%@ si@rebisondre, Ritamers, adliiob®drs, positional

?s% grssI trellcoe%astzas or prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula I, and of the salts,
solvates and prodrugs of the compounds of Formula |, are intended to be
included in the present invention.

It is to be understood that the utility of the compounds of Formula 1 for
the therapeutic applications discussed herein is applicable to each compound
by itself or to the combination or combinations of one or more compounds of
Formula 1 as illustrated, for example, in the next immediate paragraph. The

same understanding also applies to pharmaceutical composition(s)
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WD 2005/ 087721 PCT/ US2005/ 005772 45 conprising such
conpound or conpounds and net hod(s) of treatnent

WO paslosi7ag such conmpound or conpounds. The conpOL/NER05/005772
according to the invention48an have pharnmacol ogi cal
properties; in particular, the conpounds of Formula I
can be inhibitors of HCV 5 protease, each conpound by

oogmfsﬁn@wanﬁoﬁfpoma OreOMPVUNS Hd MBIHBH(S) df thetiniaft

.conbi ned with one or nore conpounds sel ected from
ipyalving sushmenapound gmeorppeadsd(s) can be useful for

t tf f . . | Hl V. .

o SISO AR ) ol ooionica
prepeaitied; indharticular, the 2dmpundeoffFormaRd¥ icahibedinhibitors of HCV
activity of hepatitis Cvirus (HCV) 10 protease,

RiptepeR: Paeh FmPoBRd Biydiseliraianeoronereeomppinds apFersula 1
G BEPRbHR i PR TSt SR Bl Formuls
diTher cenpowrsd{sycat be usieful fohgediig diseasassuci as, for example,
TR S o TR Afehes o) and i
RERHERS %@Mé}?ﬁé Yorﬁﬁe&umhﬁhg & a&{i\g@fof I‘Légyaﬁﬁé’ fus (HCV)

t, t provi dés p

enbodi nent IS inventlo ro rmaceut| ca

rroigasei prayesting HEV somamelierating @ntiorencrengyonpidnt of hepatitis

(gorrpounds as an active ingredient. The pharnmaceuti cal
‘onpositions generally additionally conprise at |east

one Py éRARELNERbE FoRRGIAPE A2lyHL@Sdd RIr 1tk Héﬁf‘ddfacitgre ofa

excipient or carrier 20. (collectively referre
medieament tolieal disoidere assdcijtedBrittatnecHEV priotdase;i@yr

AN N . oh " cal K
S e R B ORGTRE b GRS S Bl of
Rirenilaldrshd 4 phishacaficaty aeobadbeetrief.ne present
dinvention discloses nethods for preparin

od; C g .
phar e @sether amberimesittthisngveriian provises: pharmagenticale

B AR A i i A2 e O 8B Pl Bl s eBrisipgg as an active
ipgresiimmt, Ty phamacedtital esipwsitiong yedeeily siddtlonally comprise
t ypi %al |y .be admnistered in adm xture with suitable,
361\%91 onerpiasmageyticallviagoeptahie satriay dijpent, exeipjant or carrier

A . I | .
e e R Rl R e gty ifeauer e oV
inhibitery antivity csudh pharhetputicalvabensositonsosossieiss wtilignn t@ating

EpRpiR S oiafid dheterke. and. consistent vith .
conventi onal pharmaceutical practices. For exanpl e,

for dhetanother embodiment, the present invention discloses methods
for preparing pharmaceutical compositions comprising the inventive
compounds as an active ingredient. In the pharmaceutical compositions and
methods of the present invention, the active ingredients will typically be
administered in admixture with suitable carrier materials suitably selected with
respect to the intended form of administration, i.e. oral tablets, capsules
(either solid-filled, semi-solid filled or liquid filled), powders for constitution,
oral gels, elixirs, dispersible granules, syrups, suspensions, and the like, and
consistent with conventional pharmaceutical practices. For example, for oral
administration in the form of tablets or capsules, the active drug component

may be combined with any oral non-toxic pharmaceutically acceptable inert
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. fc?ﬁﬁﬂ‘é’t%ti' ﬁ‘sﬁgta‘ﬂ%cﬂ-éﬁe@éﬁi

adm nistration in the formof tablets or capsules, the

active drug conponent nmay be conbined with any oral
wmensgwer pharnmaceutically acceptabl e i nert VECT/US2005/005772

2005/ 087721 PCT/ US2005/ 0054F2 46 carrier, such as

| act ose, starch, sucrose, cellul ose, magnesium

stearate, dicalcium phosphate, calciumsulfate, talc,
cargenisuch aselabtdseabtamd:inl SL(omsw |céllulbsenm)agrlesimMmtleakaate,

d ded, I i nd )
GiLRIGITS GAPSH hals Cribtish SHlTes: Eomanatk) eang alhendl B
foff ah&%@ﬁk%rmef%ﬁtﬂ%ﬁgbgrwsr fbadsy suRadsipasRd

ts may be conpri'sed o romabout 5 to about 95
Iubecamzhst dlsmtegnatmg agempoand coleringuagents o ai @dko be lncorporated

ingfE s PORAeT 2 bslets e bBicorimett, ok ot about pao

aﬁ&ﬁ'%@cghﬂ%@ntlvéébﬁ%%m@hhw cel I 'ul ose, polyethylene
glycol and waxes. Among the lubricants 10 there may be

t ef
gggl ﬁgnﬁ entg@%#%‘?nglgg%: %F@gggﬁtg@ r‘séégﬁr?@ﬁ or | de and
swéetehieks; .nabirsl ahd gyatiteticigunisisigch as acabia, sodium alglnate
AR %ﬁ'@/'l s, Brbeyidehs alteplSad weos dMpaS he 10bHoants
tHe& hvsle Mkﬁ'ft%n%ﬂ bPAsS ’E’hes@%a@é foRfst ﬁbﬁ& a’lﬁ’d athdium

above, | si ntegrants, [ uents, |ubri cants
bemm&tessmmt agethiek epdune chlosde,smthawhlﬁer Pisigtegaants include

b [ th f th t
@R BorRlY B3R, o onlf BRI ot ai ned rel base form
t o. pgow e the rat e control ed rel ease of P

ror 6 SeeISINg GRFdlaRTIE0 ool S Preserial e S 8150 52
r\%ﬁ&iI Wﬁet‘é‘@pﬁ%&ﬁgfé e thh%ftfePrﬁB $otéd ébdﬂ@/ namely

bitory acti and the |ike. Suitable dosage

,A ‘di‘soﬂagra‘nd:s dilustts, hd:cthaat&dmwera@hddbelhky,eraéa distslssesd in more

%ﬂ ai ni ng | ayers of varying disi ntegratl on rates or
Wed rel ease polymeric matrjces :.inpregnated

Wlththe active conpone nd shaped.in tablet form
or  baeignaly. BacammeRfians sl hepresiiagephion may be
‘ ﬁéﬂﬁ{ tbcpro%ée”fﬁé rh&8 Sonkbflbl ‘?elgase of
orm preparations 1 nclu sol'ut1 ons; "suspensi ons an
aayonei armaore ésthercoezornEnts oagcte mgmdmnrﬂsi tovaptimize the

AR B e S R e AR Sl apspoe
fm for%Géféﬁﬁéﬂ‘ﬁeleééésm%%eqﬁj?e@]c{a&@t% ébﬁ*ﬁéumdg Riyefs of
form preparations nmay

varying disintegration rates or controlled release polymeric matrices
impregnated with the active components and shaped in tablet form or
capsules containing such impregnated or encapsulated porous polymeric
matrices.

Liquid form preparations include solutions, suspensions and emulsions.
As an example may be mentioned water or water-propylene glycol solutions
for parenteral injections or addition of sweeteners and pacifiers for oral
solutions, suspensions and emulsions. Liquid form preparations may also
include solutions for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and
solids in powder form, which may be in combination with a pharmaceutically

acceptable carrier such as inert compressed gas, e.g. nitrogen.
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30 include solutions for intranasal adm nistration.
Aer osol preparations suitable for inhalation may

WO p@b08E250l utions and solids in powder form PahiUstv05/005772

may be in conbination wth4a pharmaceutically
acceptabl e carrier such as inert conpressed gas, e.g.

ni trogen. WO 2005/ 087721 PCT/ US2005/ 005772 47 For

prepa ' ' Wehy

Tt o o AR lelosviod o oM ARt Wak e e e of
faityfadid glycetides suan dstdoeoadiuttee is firsy neslieshhinddhe active

o PR SRA SR ke BB A A e

Tﬁé %&%Vl%lhéﬁénébﬁé? fhixtu F@‘sqgeg Houpugshtb Q;o‘ﬁ‘?@hleﬁf‘ dized

hereby solidify. Also inc are solid form
m@mwowedéomotandﬁlmmbyenﬂdlﬁyt o be converted,
short| bef re use, r rations fo
oi t neflesrBp iR Bi& salif shint BrsharRfighe 0 e
é@m\r@rtedw@huﬁtﬁ/ ﬁéforé U@é‘&o IRURPRIM @ﬂé’ioaréﬂ%s%\d efth&psral or
The conpounds of the invention may al so

ﬂewant@ﬁhadmlms@a@@m?mh liguid foreg mghgi@eﬁaq’ru’uons suspensions
§§$§E®I |08§S may take the formof creans, |otions,

d/ or emul sions and can be |ncluded in a

t r ansTae mdmprimkiy ¢ffthé hventibhintapalso les geldrableypansdermally.
are conventional in the art for this purpose The

Ehapansdermaal ganappsitiens may take the fympef aeans. detignsy aerosols
Qﬁg‘}olr}émulélén%; 'éfnﬁ%a‘?ﬁﬁ’é‘ﬂc)’ud églhrfﬂ?ﬁ%é%nﬁ atch of the matrix or

cut aneous oun e 1 nve t1on
]?émvmnmpel aas;agr ecpmmmonalsm\ﬂ'lednt_ fomtlampmr%%w| t dos age
orm n suc e reparati o | (Y
Lol T HBh8 cBitkuings ot the fnBrEBRaRY Ak Be SHERREkTEd orall!
H\#ﬁ%%hbhﬁ? ﬁ?rah%%a@%n‘é’ cut pts, e.g., an
fective anmount . achi eve the deS|red purpose 20
The qIFhatoompmfndsIm‘ thererenition raay ials® camprise preparahoms wh|ch
unit dos aratio ener gl | i,ed, o
4 {1t St dosreBoRe. B oMk PRI e meBeralinnis SHbyBed into
%ﬂtéblﬁ"si%'é‘él uritf %@é@éﬁﬁfafnir@ﬁ ey Bheptiale Quéﬁt;t@é%fﬁh@%tlve "

m | ligrans, nor;ﬁprefer m about 0 to about

sompmnenth e.sgrsan éctiypamauny td achieve e dtesmed pugnset
250 ordl to the parti.cul ar
appl :Tg-h '5\5‘? 62{896@0 gi YL Wltﬁg)se of

B éjzﬁ'dtl&?ﬁ%%él geneﬁanytvbﬁee@rlawstéd fdPn abdaK1.OVRlEEmM to
sever i tiﬁ of 'the condition be| ng treated. Such

an
abewhl §084nilligsamge prefeigbinfrem abeidel.q ke abeyt 990 miligrams,
fidre preferably from about 1.0 to about 500 milligrams, and typically from

-about 1 to about 250 milligrams, according to the particular application. The
actual dosage employed may be varied depending upon the patient's age,
sex, weight and severity of the condition being treated. Such techniques are
well known to those skilled in the art.

Generally, the human oral dosage form containing the active
ingredients can be administered 1 or 2 times per day. The amount and
frequency of the administration will be regulated according to the judgment of
the attending clinician. A generally recommended daily dosage regimen for
oral administration may range from about 1.0 milligram to about 1,000
milligrams per day, in single or divided doses.

Some useful terms are described below:
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General ly, the human oral dosage form containing the
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adm nistration will be regyBated according to the
judgnent of the attending clinician. A generally
recomrended daily dosage regimen for oral

adm nb%\tp% 9 &

about 1, Ogtc‘)al %ﬁ‘%l gra pelr%éber%r éf‘ﬁé’ 'lé ,lng IVI Eﬁb&hyl
delidase mmmysleﬂmmmmmmwlamweﬂmh fonbolding or
2005/ 087721 PCI/ US2005/ 005772 48 Cap %‘% - ef(?rfs‘ ‘o
GORBIING, COMARSIIONS,CoRmPTERIRY ik PEtEIGrerionS: Frd she

65psES Bfe tﬁﬁééﬂ*{ﬂ rﬂﬁbe 3F BRIMIsOf rBfatideRatigh 98! Q?éﬁéth 'Bone and

or starch f di ng or cont al ni ng conposi t1ons
p@ﬂwkle|gegatmeThetqapeuienga%‘ornemcgntamrsmaurwnoumapmyes

icall e.of blends of r.elatively high gel
BbFalibirhu. ARy AR HRsavaliei ne- The capeule
| t sel TapRy- ARFSisA0H E6Mples3BBWH olRledBLtd. dos‘é@é%l#rﬁ@ontammg
agents, plasticizers and preservatives. Tablet- refers

thse acw«pgmémswltwltedm slidueatsddbadablebean bemrapaieddy

AR of AR rablatoBchBak By B W e brayEiEn gy

gramuldtidn onbyobtr@enﬁ@hby wet granul atl on, dry 10
granul ation or by npaction. Cral - refers to the

act | erﬁh@‘FleﬁﬁPf@Fﬁ@ @?%N@é’&gf@ﬁ'% tﬁneifi%oi selgbilized in a
K d matri x. Powder for
g ?ﬂ?l{lﬁ {S%ﬁ" ?gfg@ep?ﬁb% powder bl ends containing the

act i vE’owdﬂgrfemmlmtmnckeéemttakpjo&vdbrlblmmlscmvitamiing:me dstive
refers to

Dil t
BRETaRRCend stk dlhehténiiih san SH%ﬁ?%we&dmw%ﬁrewwces
the C%H@ﬁtﬂé?@rs%é%% e5AhAt us%alfgs}gb@eﬁ H@%ag?r portion of

i ncl ude sugars such ct ose nn|

" ther compbsition ar dosage émnnw eBuitate dilubristinclude spgars sueh as

d cel K
- Bt sRRoseh dtarfioh fnd SRt afthel darRenyfasB et com.
© fi88 ahdifald: aRdHRAWosE9 stieh %%tcr%%@m%&mfséomé amount

the total conposition, preferably fifom about

- . gbdiliertinghersempopition sealyepge fram about 1Gcbo aboabﬁﬁﬁ’ lsoweight

20

25

30

B R o ETE et R AL EZ G 8P Bonufome

bFefe P ABI ABGUtt3D iibeétbbuﬂﬁo% 'b@aﬁelgﬁﬁféveﬁdhéﬂé"ﬁr%%rab@)from
about 12t about bogs. . Caments: SHrtable

Disintegrant - refers to materials added to the composition to help it
break apart (disintegrate) and release the medicaments. Suitable
disintegrants include starches; "cold water soluble" modified starches such as
sodium carboxymethyl starch; natural and synthetic gums such as locust
bean, karaya, guar, tragacanth and agar; cellulose derivatives such as
methylcellulose and sodium carboxymethylcellulose; microcrystalline
celluloses and cross-linked microcrystalline celluloses such as sodium
croscarmellose; alginates such as alginic acid and sodium alginate; clays
such as bentonites; and effervescent mixtures. The amount of disintegrant in
the composition can range from about 2 to about 15% by weight of the

composition, more preferably from about 4 to about 10% by weight.
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as | ocust bean, karaya, gyar, tragacanth and agar;
cel lul ose derivatives such as nethylcellulose and
sodi um car boxynet hyl cel | ul ose; m crocrystalline

cel | Binders refersde substancies dhat kind or Jsiual powders together and -

ikl et B3l oo A Bl SFerile S PR Gieinn 23ing athadhe” m

tia faremilation. Bindeshdrf sHaspRs Sibndih dieaay av5"§blérfﬁ% diluent

of disintegrant in the conposition can range f
ofholking ag@“b@é&lﬁb@%@?rwn’gm syfgars eucltaapusrqseo starch es

a5 S BT 1534 oot PRR3RRPoS PoRRbOHR itk AT adhlie

detatinudrsd aaga@amha@emawe@ lof 'sgheed rswl issalgipeehdiar sedlidim
make t hem cohesi ve formr@% granul es, thus serving

alginafecand, gmEagnjgm ¢€ﬂcwﬂh@lgf eagelluiasic materials sughias
di | uent
FARfIREN oSS afidgdifth e MARBIGpLAahES o LIS OF
md?)?pmp)d?etwlmmbsée pblywihylpyerolidoaes ancil: ﬁ’{dﬁgél’ll@g s6ol as
ot at O, ura S as acacl a, elatli n an
PSR i SER (e RorTBedLab aderin das gpmnqsauon can
ré\ﬁg?éjfroﬁpgbéhrw & @b@%%w \ﬁé‘iﬁﬁf‘bﬁt’ﬁb%gnl g.%t e

ul osic materi such”as se an
psefgrabty ranb ekguts? thabemﬂ 10% sy \aelght even more preferably from

Eﬁﬂ{gﬁgbgﬁf/égﬁt& %,Iﬁc I Tloose pol yvi nlyl pyrroli dlone t

magnesi um al um num si |l i cate.
The aBHBANCS refdr8d6a dubsifcCaaRe$id ﬂh‘é"ﬂd‘s"é@e fbAN 96 enable
from about 2 to about 20% by wei ght of

e faldel gramileswmte aftardf l@asabegn t:ocrmrmmt tc.8 releasd rom the

"‘@out Bl 98 0 R ] SuMBbibal bR Rl i -

a-:~~.sa@mtatéstwdhrm AegnesiuhPsBarstet Balkium sﬂe'érétléeort;ﬂﬁégénum L
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ranul es, etc. after it has been conpr essed, :
raigs staarisragithchigheneltiog peind waxeseand wagert $¢Iubledubma nts ..

"-".T-’SWEH s SOl Jrﬁk?:lhﬁ)rldéb% SR 8*’:2&%{?2%@@1{6‘%&)&%@5ts§$|ru?rt1 Sleate,;

as magnesi ums eara

m@x@a&am&ml@mewmcﬁd [-Rsupiria. Q.lﬁﬁllcdntsmlﬁmsﬁahy bHded @it tHe very
%Q gq' Pd wat er sqQlubl e lubricants. such as sodi um
lasl|stn bet

org saMpresHiah Aiage theygaushbe peasent ondbeisurfaces of
e g@érmles 2Rd ,rpeéwq?‘vdh% dgﬂgmgbgﬁ@%ﬁr%i eet%%gf The

ricants are usua iaea a e very

apedunt ef Ilmrm:ae!sm the cmm;mmtldmean mmge frempalsen (2 tmabdjlﬁ 5%
surfa t he granul e tween them and t he

byqulg f tﬁﬁé: ON,y PER gr&%ﬁ@om about 0.5 to about 2%, more
preferably from about 0.3 to about 1.5% by weight.

Glident - material that prevents caking and improve the flow
characteristics of granulations, so that flow is smooth and uniform. Suitablle
glidents include silicon dioxide and talc. The amount of glident in the
composition can range from about 0.1% to about 5% by weight of the total
composition, preferably from about 0.5 to about 2% by weight.

Coloring agents - excipients that provide coloration to the composition
or the dosage form. Such excipients can include food grade dyes and food

grade dyes adsorbed onto a suitable adsorbent such as clay or aluminum
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amount of lubricant in the conposition can range from
about 0.2 to about 5% by weight of the conposition,
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preferably from about 0.3 56 about 1.5% by wei ght.

Gident - material that prevents caking and inprove

the flow characteristics of granulations, so that

bkide. The smauirit oditite colofingrageftcaavaey frgin @l&mltiﬂ 1! m@bbﬁat 5%
talc in the

Bsit sl gRS camrPalie: prefifaliy fomba09,0-3 taisbat 1 by
wei g hBldHVéﬁlQBlllnyt réfer3do GREPAR! édo"%ﬁﬁf f \ﬁﬁ@ﬁ'tﬁefarcﬂ% drug

about 5 to about 2% by wel ori ng

. me@eahosthelﬂneqtlcano@ey tsoalmsombecd) intodhe Bgstenmpc&rcmlahon from

b 2R e sRaB oy A B ipATeS dn aortBBge frisaptral.
sui t abﬂoﬁvéﬁﬁmérWthéw’o 7glaﬁu%%bléisvéf’emﬁa9vo?¢35uch methods

2005/ 087721 PCT/ US2005/0 O oxide. The anount
tﬂ@dﬁ)dmmﬁﬁloﬂgawhm\dlmt)commﬁsabnwdmornpmsalmmf 5%

' f b
Bl b8 5 R ResioR oy FeF eiioey ar GES SRt
prscedanst. ©drerhtibRalhbtiodsHTer ﬁﬂkingeot%@id EorhitOfor @ldilhisttation
therapeutic noiety is absorbed into the systemc

§P‘P'@:@P‘afloif@KaFWJﬁnCHBSH\@SaQHPW%@Qeé@T@dbﬁé efage alsewell
RH{JKE gred to a standard or control. Conventional

ods for preparing tablets are known. Such nethods
i ncl uAaother emivddintiens of thesinvdinti®tdisclosps ¢iss use ofiige lnventlve

[ | ati on produced by caonpacti on,
REFPRUDHB 3% PBRTBAFRcabERTAP NS Sisiases ahsamf@ﬁﬂneaﬁaent of

HEEBQQ§ sﬁeﬁ 29846k BY mp'naerh i d 8hd M. StHeAle ﬂga
such as, for exanp capsu suppositori es an
C«Dm@naee adrmlms’mhg a tmmapeutmady leffectivibanhiommbhof thie mhentlve
inventi an diiscl os use f the i

bOEBLRA r Gkl SotbsBiom 1B ReUATE having ke disease

- 8P@ieabes ahf HRheBd bf Qﬁch ditheasRntsuch as, for exanple,

hepatiti's C-and the Ii ke The method 15 conpri ses

adni nm@féﬁzﬂh@r &hiBb ﬁ@h n‘?cfsf b hedfiiiitlo olfngx be.

the i ntive conpoun conposi

uae@fqndhe ﬁmatmbat/mthS/unH\Lanainssmenothferf]ms ARResordnd
et - anot her

BatioR hSHRY B syt FOTIngHRE TG RArEnAYgn Blo.) mode
§§¢9¢ag?lblr%52§m§1§‘?ﬁ Egﬁl])gﬁtb it I‘érﬁgg\;i@%d/& |ﬁPﬁH?ﬁ5#ﬁ63&’l¥ét0W
sgelisnExamples ofi ich ardivirahand/oninetnunprontiatory agents include
Ribavirin (from Schering-Plough Corporation, Madison, New Jersey) and
Levovirin™ (from ICN Pharmaceuticals, Costa Mesa, California), VP 50406™
(from Viropharma, Incorporated, Exton, Pennsylvania), ISIS 14803™ (from
ISIS Pharmaceuticals, Carlsbad, California), Heptazyme™ (from Ribozyme
Pharmaceuticals, Boulder, Colorado), VX 497™ (from Vertex
Pharmaceuticals, Cambridge, Massachusetts), Thymosin™ (from SciClone
Pharmaceuticals, San Mateo, California), Maxamine™ (Maxim
Pharmaceuticals, San Diego, California), mycophenolate mofetil (from
Hoffman-LaRoche, Nutley, New Jersey), interferon (such as, for example,
interferon-alpha, PEG-interferon alpha conjugates) and the like. "PEG-

interferon alpha conjugates” are interferon alpha molecules covalently
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such as, for exanple, in conbination with antiviral

and/ or i munonodul atory agents. Exanples of such
wanaoswgTal and/ or i nmunonodul at ory agent s i ncl BAEUS2005/005772

Ri bavirin (from Scheri ng-Pl3dugh Cor porati on, Madi son,

New Jersey) and LevovirinTM (from I CN

Phar maceuticals, Costa Mesa, California), VP 50406TM

atackéd eora PEGPhalesale. lInethiNg PEGLnt&fén alpha conjugates
.Pennsylvania), ISl S 14803TM, (from 1SIS

inghiqeriterderonalgha-es (Refieren Gdremdiefinagn LadReahs.niutiey, New

. . |
ISR ROPHITCA (BB fitbtre bl i@ g., BB i HRder the
tngﬁlemewgas_ ?'sTMTJ;mm%oﬁwlﬁﬁgéiﬁb}(rﬁmﬁo@T%Mm Scherin_lg'\-/IPlough
ar nace I cal s, n teo . ItTornia), xam ne
Cavegsatios h%&rfﬁ%&?tﬂeﬂﬂaé‘?d @aﬂrfﬁoagaiph%&br@cg-naaﬁold under
iy (; < (L

tifY FABRTRAE PRI T, (hteplor BiphRss tBeRfdlcaphi™ Fom
Baeheinfer hyedtigim |ndedliezinmg tGerfremy) oalcphsersuy intzrfersh asnd

[k "PEG i f | ph ' " .
defifes BsteaMpRLOR oF BNaan S SruiRits Gedamil speusing
irﬁﬁlﬁéwg@ﬁég OferdendL firh @Gﬁgﬂtﬁﬁls%ﬁ@ Rk Q}élﬁ’oTnia :

ustrative PEG’ nterferon ha conjugates 1 nclude
i nt eAscstatecheatier, 1be (Mehtionimludés tautemersiaatameRoche,

Nut |. Ne LN the f . Of | at ed
SRPHPFiero A b oo Mg asRig Eofilnds algo. Thus,
ddasre Sldles isthiart b%g@cfeﬂéﬂ_nso%@ bethintentivesdiMpolih@8may

Schering- Pl ough 5 rporation) in the form of

exisgyn auitable isasnede fmst Sweh varigions areygortemplaiedde be within
G- IntronTM, interferon al pha-2c
t% g?%‘?%&aﬂj%ﬁge%%‘from Boehri nger | ngel heim

| ngelAmother émbodinyentaf tiee hention distleydses afethsd of making the
defi neds% determ nation of a consensus sequence of

-GemRraundsydiselesrd AN thereapaunes Maybe Prararge pyeveral
téélﬂflh(?@y Rﬁ‘%wﬂ_ B H@?ﬂ.‘ I%é‘t?atli HOE?EI Bedare J&ltﬁﬁ?ds irfihd
earlrer, t uaes r

e invention I nc autoners, rotaners,
.fellmwing veactioraschavhés Th ilusicatimsestould nbhbe iconstrued ¢o limit
ounds al so. Thus, . . as o? killed in: art

conp ! ) e h
th3 sreke & the inveRtion WhighdSideERt iy the BRpRRARIL CRlYS-
. » I |»
AR isthhARlE palRiE dnd Aabonl SRLUREEWIDES Phdrent
tashaoseskiked anthedirbent of the i nvention discl oses a

met hqgd. of ,maki he . .. C un di.scl osed.herein.
The. dblspadtunditstnecan SR T fo W IS Rty Gitpes
deienbeithe pRsharbtion of b ifele repres¥AtaivaGRFEHIRE ®nfpounds,
outlined In'the ,follow ng reaction schenes. The )
suitabls substibutionsofcanyoofrath itee valusak ardiunpaturatiamino acids will
result in the formation of the desired compounds based on such substitution.
Such variations are contemplated to be within the scope of the invention.
For the procedures described below, the following abbreviations are
used:

Abbreviations

Abbreviations which are used in the descriptions of the schemes,
preparations and the examples that follow are:
THF: Tetrahydrofuran
DMF: N,N-Dimethylformamide
EtOAc: Ethyl acetate
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the scope of the invention which is defined in the
appended clains. 20, Alternative nechanistic pathways

war@sagEkogous structures will be apparent toPehoSm05/005772

skilled in the art. It is t® be understood that while
the followng illustrative schenes describe the
preparation of a few representative inventive

PRINFPUREStc as§Hi t abl e substitution of any of both the
natural and unnatural amno acids will 25 result in

H{2OBbr Irkdyidooxye1 , 2 Irbenzeiriazin-¢@Giheanals based on such

. h .
B -ty o Ry i VI BrBod a8 R b et os
NI INREethehrpholie f ol | ow ng abbrevi ations are

used: Abbreviations 30 Abbreviations which are used

iAPBRe 1dé{brogicarbabyldipinesidithenes, preparati ons and

A BB e e Gac: £yl acetate v
QOO HO 8FetBAnHICT/ US2005/ 005772 52 AcOH Acetic acid

HOOBt : _ 3- Hydr oxy- 1, 2, 3- benzotri azi n- 4(3H) - one EDCI :
Etok: d‘zthﬁ@P'hyl am nopropyl ) - 3-et hyl car bodi i m de

fo! r NMM O N- Met hyl nor phol i ne 5 ADDP:
P%b ?%’lztﬂ)gl car bobyl ) di pi peridine DEAD:

IMSQ{II}Ithwlﬁm@éate MeOH:  Met hanol Et OH:  Et hanol

ﬁ(ﬁgﬁr@% m(;tnggt;_@%g q[:ZyNgrOQ:D' nmet hyl sul f oxi de HOBt :
BT prRU A IRRRIMREDIOHAN REAIdPERORTRAEY ¢
TECNEMRhlommetbabe Tet r amet hyl - | - pi peri di nyl oxy
DCC: 1,3-Dicyclohexylcarbodiimide

TEMPO: 2,2,6,6-Tetramethyl-1-piperidinyloxy

Phg: Phenylglycine |

Chg: Cyclohexylglycine - -

Bn: Benzyl

Bzl: Benzyl

Et: Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl

iPr: isopropyl

'Bu or Bu®; tert-Butyl

Boc: fert-Butyloxycarbonyl

Cbz: Benzyloxycarbonyl

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyl

MCPBA: 3-chloroperbenzoic acid.

Me: Methyl

HATU: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

DMAP: 4-N,N-Dimethylaminopyridine

Bop: Benzotriazol-1-yl-oxy-tris(dimethylamino)hexafluorophosphate



Phg: Phenyl gl yci ne Chg: Cycl ohexyi gl ycine Bn: Benzyl
Bzl : Benzyl 20. Et: Ethyl Ph: Phenyl i Boc:
w0 s@Boszycar bonyl 1 Pr: isopropyl tBu or But:PCT/US2005/005772
tent-Butyl 25 Boc: tent-Buts§l oxycarbonyl Cbz:
Benzyl oxycar bonyl Cp: Cyl copentyl di enyl Ts:
p-t ol uenesul f onyl MCPBA: 3-chl oroperbenzoic acid. 30

FB@?,/ M;ﬁ' Ehuﬁéﬁlgfochromate

nzotriazol-1-yl)-1,1,3,3-tetramethyl uronium
hexaf Otleraiibveyibtiors m&mmlwused@y&\aaﬁmwm iade

%%z@m t9 i8¢ gvidglings published Pywlornalff PRBICF N ETHPho
s phat ee\q@raos)én&%wfar tﬁﬂgumfo@qwat ChinpSisds
Py ocnronat e er a reviatl ons are

5 Gomnmulnylsmféhie amemtumtensm vsaraﬁsaﬁhe%i&d;uamlghecg&neéal
deI | e of Organic Chemi stry.
r@@ﬁ@%@g&% “15*%'883 %VH of Target Conpounds 5
mmjy\ds of the present invention were synthesized

using the general schenmes (Methods A-E) described
Beptatectian abteNiBian Binedonaily of 1:0feundeicreidic conditions

b0, At 0hp RS R SRR 8 coupe i

10 Bubgeaueitihy undeppeptide tbuplinghelasddlegy (leus mamu@ et al.
peptide coupling nmethaodol ogy (Louis A

ane@aéatmn rHrenium @ﬁﬁumla%um%ﬁ f@ﬁwpggf@lg CPHP"% pW Qe

204864552, BOrBIIZURNETA, 0BPNBEY dbBrotbéifoioRsd by

treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of the
methyl ester provided the acid 1.06. Peptide coupling of the acid 1.06 with

15  the appropriate P+-P’ primary amide moiety afforded the hydroxyl amide 1.07.
Oxidation (Moffatt, or Dess-Martin’s) resulted in the target compound 1.08.
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Method B

Peptide coupling of the acid 1.06 with the appropriate P1-P’ secondary amide
moiety afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s)
resulted in the target compound 1.10. .

Method C
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Oxidation (Moffatt or Dessshartin's) resulted in the

target conpound 1.10. Method C WD 2005/087721
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da@plottir efriation, bleﬁﬁae E8uplthgpsi t%eJN-%cVPQJP:J-étﬂd 1.03 wuth the

appropriate P1- am de noi ety afforded the hydroxy
Arngepriate- &amﬁ& mplet(ymﬁqm@@ th hysirosyhammident 4yl *Oxidation

n
(FRAtAEr Hecsfalif & RRLAEd fn e kBRI 15" Htorafeifion of
dhe dN-Boe Lfsmgmttheoforﬁnmadldaxrm B HQkirsdibkade gave the formate or
eat nent, Wt Ltabl e isqcyanate (Qr i soc anat.e
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9-11- QOUN, ,,voooxml\mooo oix/12113x_HC|
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OH N N,
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112 1.13 X =HCl or HCOOH

A [\ H T w
Ilcap_NCOIV - N N - N\P'
or H H O .O
equivalent Cap” \ﬂ/ H 0
o /i\ 1.14
Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
10  nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice

provided the target compound 1.14.

Vv vV
™\ H § H N H § H
N N. N N,
N P H N P
HC! HQN\/&O 0 0 OOTN\/&O o) o
/i\ 0N 0 /T\
1413 1.15
Y
cap-NH2 N P
cap-NAz” H H
Cap/N\n/N\E/&OO (6]
O -
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N,P, "cap-NCO'" Nri-14 or Ca .Nu N.O O equivalent p
Il O Method D In yet another variation, the

wohyasostkori de salt 1.13 was converted to the BeT/L182005/005772

ni trophenyl carbamate 1.155hy reaction with
4-ni trophenyl chloroformate. Subsequent treatnent
wWith an am ne (or am ne hydrochloride salt) of choice
Membege the target conmpound 1.14. VVHOHHOH N
PL HO.H2ZNNO OO -~ QUNLOO O 11Ol 2N
1n yet anather variaition thr dipeptidechysirastiorigiersalini04 was congerted

to e A TRephor cEbaREre IR AESIcT SbREE MisdARGvityon amine

femdaﬂmié hydﬂbehliﬁlde éalt)‘bfmldéogﬂmekfeddhetmeé Rigrivative 1.05.
nltrophe c%tu car bamat e as descri bed above. Treatnent

Witdiolygisanchiurthesclabgrationegrdaseribed i Metheds 47B previded the
r der|vat|ve 1.05. 5 Hydrolysis and
%’&t\%grm]gom@grgaf?on as described in Methods A/B
provi ded th&/ target conpounds 1.14. U U

OCH oC
(e B

H
HOLHN. K © 4 /©/o S 0
T~ 104 O,N 1.16

=
Y M
S H O
"cap-NH2" Y OCH3;  as above N
—_ (Method A) 0 0
Cap/N\n/N\i/go o \/l*o
o i . |
A 1B "

Preparation of Intermediates

Preparation of P1-P’ moieties

Preparation of Intermediates 10.11 and 10.12
Step 1

HoN OC,Hs

10.01 10.02

A stirred solution of ketimine 10.01 (50 g, 187.1 mmol) under N in dry
THF (400 mL) was cooled to —78 °C and treated with 1 M solution of K-'BuO
(220 mL, 1.15 equiv.) in THF. The reaction mixture was warmed to 0 °C and
stirred for 1 h and treated with bromomethyl cyclobutane (28 mL, 249 mmol).
The reaction mixture was stirred at room temperature for 48 h and
concentrated in vacuo. The-residue was dissolved in Et;O (300 mL) and
treated with aq. HCI (2 M, 300 mL) The resulting solution was stirred at room
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N OCH3 N OCH3 H HCl . H2ZNJO O O NLO 0 1.04 02N O /I\
1.16 VV HO H "cap-NH2" N OCH3 as above NNN, P, N

woR@s5a8177Mthod A) NN OO Cap' Y Cap'Y O 0 O par/052005/005772

1.14 Preparation of inter@dedi ates 10 Preparati on of
P1-P' noieties Preparation of Internediates 10.11 and
10.12 Step 1 0 HO OCZH5 2N OC2H5 10.01 10.02 A

S L AR LI 2 Tho Wb ves
analie bealceid piH -1 2I-14M\Aatbi NaOFh(5if %<aq Buhd ex@actet, with CH,Cl,
TSIl TG GPMPIREEAtsaT e RSt Worm et MBS fitersd, and
QoRkaRHhARELS @%e'ﬂae ) a%iﬁbzg'io ophes Z@%ﬁté egloi"eéé e

was stirred roomtenperature for
&tapéhtrated i n vacuo. The-resi due was di ssolved in

Et20 (300 m.) and 2@ treated with ag. HC M 300
m.) The resultj sl ution was stirred at rjpom WO
2005/ 087721 PC1#USZ006¢6005772 574 igsEN Jor 5h
and extracted withiR Et20 (1 L). The aqueou$ | ayer was
made basic to pH - 4 with NaCH (50 % ad\)—and
extracted with CH2 (3x300 nL). The co ed

organic layers were dried (MySO4), flltered and
concentrated to gi ¥9% he pure anine (10. 30318 ¢) as a

col l o | Ai%_%mio'n oftheldiRing 1602 (158N 633 imol) BROME FcH.Cl, (350
mL) was treated with di-tert-butyldicarbonate (23 g, 105.4 mmol) and stirred at
rt. for 12 h. After the completion of the reaction (TLC), the reaction mixture
was concentrated in vacuo and the residue was dissolved in THF/H,0 (200
ml, 1:1) and treated with LiOHeH,0 (6.5 g, 158.5 mmol) and stirred at room
temperature for 3 h. The reaction mixture was concentrated and the basic
aqueous layer was extracted with Et,0. The aqueous layer was. acidified with
conc. HCl to pH~1-2 and extracted with CHoCl,. The combined organic layers
were dried (MgSO,), filtéred, and - concentrated in vacuo to yield 10.03 asa
colorless viscous oil which was used for the next step without any further
purification.

Step 3.
O

BocHN BocHN N/OMe
— )
Me

10.03 10.04
A solution of the acid 10.03 (15.0 g, 62 mmol) in CH,Cl, (250 mL) was
treated with BOP reagent (41.1 g, 93 mmol), N-methyl morpholine (27 mL),
N,O-dimethyl hydroxylamine hydrochloride (9.07 g, 93 mmol) and stirred
overnight at rt. The reaction mixture was diluted with 1 N aq. HCI (250 mL)),
and the layers were separated and the aqueous layer was extracted with
CHClI2 (3x300 ml). The combined organic layers were dried (MgSQ,), filtered
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A solution of the am ne 10.02 (18g, 105.2 mml) at 0 C
in CH2CI2 (350 nl) was treated with

walkeos®sr72but yl di carbonate (23 g, 105.4 nmol) apPdI/US2005/005772

stirred at rt. for 12 h. ABter the conpletion of the
reaction (TLC), the reaction mxture 10 was
concentrated in vacuo and the resi due was di ssolved in

didFCoREbri 78R d
S e oM SO S50 S

ﬂwe}dsﬂa@ pordeilR:4 £1589)@sne ealorigsesalidd t he basic
epus | ayer was extracted with Et20. The aqueous

~ was. acidified with conc. HCl to pH1 -2 and
extracted wth CH2CIQ. The conbi ned organic
were dried (MpoEd), ‘il beteed, and conB&iHN.a in
vacuo to yield 10.%3 é‘b a cetertess viscogs ditl which
was used for the nixt Mstep without any furt\er
purification. Step O 0 BocHN OH -BocHN N, Ve

10.03 10.04 20 A sotdtion of the acid 10.037(715.0 g,

62 mmol ) in CHZCIé)s&ZSO m-) was treated ?‘vb h BOP
reagent (41.1 g, nmol ), N-nethyl norpholine (27

m) , ANpQuiibmref the ammjdts 98y04a(tiong, 3/ Qirrﬁﬂiail xanid¥g THE @ZDO mL)

The reactio

fos Ip B koRvSeTIN B SO OEAIL V283 k03 mitel) 310 °C.
E’iﬁe réABIPmiRfe BRI aCDn RinSAM o AP Bl Baretully
oo a0 59 £Cuith asabianiol KHSOY (0% ey ar! Whred for 0.5 .
005 enfra I n
ﬁ%%ﬂ%ﬁ SRk BT BRsaYtn Bithias Hor Masd i eod erlsacted
\gr(t)lﬂ)gb@lﬂ (33{2@)6 ﬁﬂzjal‘hé’ %oﬂfﬂ)lr%d 6?%5@% Rla)yﬁ% w%r% 8¢é§ﬂeﬁs\ﬁlth aqg.

HE! (M) ,SSAPlﬁataﬁt NaHQﬁa,tUﬁmeaahd alriel (Mg$D3). g hegpixture was

SR et o T WA PRt o
). .

¢ . Step 5.

15

20

OH

0. . ,
B
ocHN\gél_l BocHN N
ettt

10.05 10.06

A solution of the aldehyde 10.05 (14 g, 61.6 mmol) in CH.Cl, (50 mL)),
was treated with EtsN (10.73 mL, 74.4 mmol), and acetone cyanohydrin
(10.86 g, 127.57 mmol) and stirred at room temperature for 24 hrs. The
reaction mixture was concentrated in vacuo and diluted with ag. HCI (1 M, 200
mL) and extracted into CH.Cl, (3x200 mL). The combined organic layer were
washed with H,O, brine, dried (MgSO0,), filtered, concentrated in vacuo and
purified by chromatography (SiO,, EtOAc/Hex 1:4) to yield 10.06 (10.3 g) as a
colorless liquid

Step 6.
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The reaction mxture was stirred at roomtenperature
for I h and carefully quenched at O Cwith a solution

wWobKlSD41 (10% ag.) and stirred for 0.5 h. TheCT/US2005/005772

reaction mxture was dilutéd wwth ag. HO (1 M 150
m.) and extracted 10 with CH2C12 (3x200 ni), The

conbi ned organic | ayers were washed with ag. HC (1
M, saturated NaHC@H brine, and dri egl (My$04). The

m xture was pobiiht erled and, concentcaf,Rd 1LQ vaewQ to
yield 10.05 as a Vis&dus colorless oil {14]g). Step
5. O. OH BocHN HRBocHN TN 15 710. 05 10\06OA sol uti on
of the al dehyde 10. (14 g, 61.6 mmol) A jCH2CI 2 (50
m), was treated h Et3N (10.73 nm., 744 muvol), and
acet one cyanohyd%ﬁ6 (10.86 g, 127.57 k) and
stirred at roomtenperature for 24 hrs. e reaction
m xt uvethearsol sartomtéd atitbdHCH, pesparedrtsy bbbl fg@il gbsmfough

GyotnalbomiacRaCoaarestodyain fereranasyrd 10.06 onddeated
e 9358, (SRRl Ao reaBE ht .

whichivasduged i thid aest sfpparittioutquiriichtiss. | i quid Step 6.

2005/ 087 PCT/ US2005/ 005772 59,04 + OH BocHN CN
Rl 68 T g0y RRbhGnsT 450k o eumathanol can aiso
¥ Used.pr epared by bubbling HCl gas through CH3OH (700
m) at 0 C, was treated with the cyanohydrin 10.06 and

oed to reflux for 24 h. The reaction was
concentrated in ggcuo to yield 10.07, 5 whigh was used
in the neXty &t eplw t purificatiqp. > Afer ively
6M HCl pr(g%'é*:ﬁe byraddi’ti on of AcCl %SHB ﬁghél
can also be uS8ed.0Step 7.

o

1007 . 10.08

A solution of the amine hydrochloride 10.07 in CH,Cl, (200,nfnL) was
treated with Et3N (45.0 mL, 315 mmol) and Boc,O (45.7g, 209 mmoi) at —78
°C. The reaction mixture was then stirred at room temperature oVernight and
diluted with HCI (2 M, 200 mL) and extracted into CH>Cl, The combined
organic layers were dried (MgSO;) filtered, concentrated in vacuo and purified
by chromatography (EtOAc/Hex 1:4) to yield hydroxy ester 10.08.‘
Step 8.

OH OH
BocHN OCHg BocHN OH
—e i
o) e}
10.08 10.09

A solution of methyl ester 10.08 (3g, 10.5 mmol) in THF/H,O (1:1) was
treated with LIOHeH20 (645 mg, 15.75 mmol) and stirred at rt. for 2 h. The
reaction mixture was acidified with aq HCI (1 M, 15 mL) and concentrated in
vacuo. The residue was dried in vacuum to afford 10.09 in quantitative yield.
Step 9
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+ OH OH C H3N OCH3 BocHN OCH3 yl-T 10.07 10.08 10 A
sol ution of the am ne hydrochloride 10.07 in CHC 2

W@ 208/0817R) was treated with Et3N (45.0 ni, 31BCTIBops/005772

and Boc20 (45.7g, 209 mmol yoat -78 C. The reaction

m xture was then stirred at roomtenperature overnight
and diluted with HOI (2 M 200 m-) and extracted
into CH2Cl 2. The @dnbi ned organic |ayers @&re dried

(MgS™4) fiBé ntrated i n vBedHN. and iHSf i ed
15 by chromat oge ap (Et OAcLHex—1:4) to ygield hydroxy
ester 10.08. St . OH OH BocHN OCH3 BecHN OH 0O O
10.08 10.09 A's tion of methyl ester 10f 08 (3g,
10.5 nmmol ) in TH 0 (1:1) was treated w Li OHH20

(645 ng, 15.75 myyg and stirred at rt. fogqg h. The
20 reaction mxture was acidified wth ag HCl (1 M 15

m -) Asalutioncdithe acikti 1009 (fecrn@bovagin €biGle(Shanl yiane OMF

GBS st WRB b B s 537 ideh CEPG S B gl R
Wkﬁ?gﬁ%gg%)ﬁ QQnﬁq@ 1@ndiI\‘4M g%j; 4gf|\/anh’itﬂ) ﬂfi'led)eachon

Rbdurerwag stirreg ﬁhrqqmldemmergwrg fors% Tﬂ?\@rﬁqlvelﬁ@@veresemved
I

hgef Vatuq i the rEGliHe Was Blufbd ith AT YD (208 [ xtracted
with CHHDl4. Fieasombinedf @'gagumllayém&/efé ;A@ghed}/\ﬁﬂeaq egatd

.V ng t resi aque was di il uted w
#%3%%3% &ﬂs%@ggéf@ae d gppgerirpiedin Weoée@&t%edo 10, which
REOBGed as Tas rf floCrAIRRIIAG stid<? (Aflermidivefy 10,46 datalso po
diaibed directiy byvias reaetion®f 10.0661.5 1y, tiife7 frohowiitngag. H202 (10

t I 10. 10 be 10
Ao b Rl meceb et 86068 inpemy of SEhOH o5 h.)
Mq H202 (10 nl), Li OH9H20 (820 ngy, 20.8 nmol)
n 50 of CH3OH for 0.5 h.) o

BocHN§/‘\n/. ClHgN E)\r(NH
————rree i . O
10.10 10.11
A solution of 10.10 obtained in the previous step was dissolved in 4 N
HCl in dioxane and stirred at rt. for 2 h. The reaction mixture was

concentrated in vacuo to give the intermediate 10.11 as a solid, which was

used without further purification.
Step 11.

10.09 10.12
The required intermediate 10.12 was obtained from compound 10.09
using essentially the procedures described above in Steps 9, 10 using 2.0

equivalents of allylamine instead of ammonium chioride.
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Step 10. OH + OH BocHN NH2 CTH3N NH2 O T-1Y O 10. 10
10.11 A solution of 10.10 obtained in the previous

wat@p/08®31 di ssolved in 4 N 15 HCl in di oxane BOTUS2005/005772

stirred at rt. for 2 h. Thelreaction m xture was
concentrated in vacuo to give the internediate 10.11
as a solid, which was used w thout further
Poepdration ob mtedhediatel11@Q4 + OH BocHN OH Cl H3N
,a-», P 10.09 10.12 20 The required internedi ate
. was obt ai ned from conpound 10.09 using
essentially the prg) dures descri bed aboveo,#uSt eps
-9, 10 using 2.0 %ﬁi val ents of allylam pe instead of
amoni um chl ori d¢. WO 2005/ 087721 PCT/ Ug2005/ 005772
61 Preparatio Internediate 11.01 "Sep | OH CO2t Bu
11 11.02 11.0 To a solution of 4-pentlyn-1-ol, 11.02

(4.15g; Al driflh) was added Dess-Martfn 5 Periodi hane
(30.25g; Aldriich) and the resulting jnxture was
n of 11(.0%rt

stirred for 4 E{Q? before the additi
But oxycar bonyl hyl ene) tri phenyl phosphorane (26. 75g;

Abck solution Tiel-pentyhii-of THOR (4et8y;i Aldrivaswaki ddddl Dess-Martin
ght, diluted wth EtOAc), washed with aq

er nj
Bitpdinasei @Di200: Mrucmqanqwmgsulm SRIXtUGPi WS Shed for 45min.
t
SEIES 1 AL S kRIS R BB Enyphggprorane
(29.dby; Aldrimim.t 'cﬁgeapbyltu@ dark YeatHore was sﬂﬁean@\‘aer;a@ht diluted
el, t ive the desired,.co 1.03 9 . .
SReEIQA Hashed o e o SaiGnisatraa. DEHIGGE, water, brine
aRH dgrigd. Thbsvdlafiles were removed under reduced pressure and the
residue was purified by silica gel column chromatography using 1% EtOAc in
hexanes as eluent to give the désired compound, 11.03 (3.92g). Some impure
fractions were also obtained but set aside at this time.

Step2
CO,tBu
F
I | 1104

Using the alkene 11.03 (1.9g) in n-propanol (20mi; Aldrich)), benzyl
carbamate (4.95g; Aldrich) in n-propanol (40ml), NaOH (1.29g) in water
(79ml), tert-butyl hypochlorite (3.7ml), (DHQ)2PHAL (0.423g; Aldrich)) in n-
propanol (37.5ml), and potassium osmate:dehydrate (0.1544g; Aldrich) and
the procedure set forth in Angew. Chem. Int. Ed. Engl (1998), 35, (23/24), pp.
2813-7.gave a crude product which was purified by silica gel column
chromatography using EtOAc:Hexanes (1:5) to give the desired amino alcohol
11.04 (1.37g, 37%) as a white solid.

Step 3



Step 2 CO2tBu CO2tBu CBZNH., "OH | | 11.03 11.04 15
Usi ng the al kene 11.03 (1.99) in n-propanol (20ni;
wa@ba@wsiogtr) , benzyl carbamate (4.95g; Al drich)PCTUS2005/005772
n- propanol (40nil), NaCH (1629g) in water (79m),
tert-butyl hypochlorite (3.7nl), (DHQ 2PHAL (0. 423g;
Aldrich)) in n- propanol (37.5nl), and potassium
osmat e: dehydr at e (@D f44g; Al drich) and the @ogdedure
set forth in Angew Chem Int. Ed. Engl (1998
(23/24), PBINEQ_2813;7. gave a crude 5%58 thigh was
purified by silijca gel colum chromatography using
Et OAc: Hexanes :5) to give the desired amho al cohol
11.04 (1.37q, ’
2005/ 087721

11. 04 (0.700g) wasomdded 4M HC in di oxane (2086;
@ rich) and the resulting mxture was allowed to

egter 150 OerRfic) avar addack AM Gie in diexaneo(20ml; Addrich) and
Sur !

" BRAIEAT R ARl WD RARFH BobfielhiSalR Sliight. The
voRatiids wer©rbrablvet uﬁBé;\H]zcdalcledmrfsgdlﬂe fblgivﬁltlhé%_m .05

ent (3. ;. Si,gma) followed by triethylam ne
@%@%@F(wgggz?@}?@g to a dichloromethane (20mnt)
g@rbug;i on of the carboxylic acid. 11.05 (2.00g) and 10
altyl am-ne (0.616ml) at roomtenperature and the

resul ting m xt S
CBZHN. A, OH
_ CBZNH\')\WNA
l/ o}
” I 1101
~11.05 T

BOP reageht (3.65g; Sigma) folleWed by triethylamine (3.45ml) were added to
a dichloromethane (20ml) solution of the carboxylic acid 11:05 (2.00g) and
allyl amine (0.616ml) at room ’iemperature and the resulting mixture was
stirred overnight. The reaction mixture was partitioned between EtOAc and
10% aq. HCI. The organic phase was separated, washed with sat. ag. sodium
bicarbonate, water, dried (magnesium suifate). The crude reaction product
was purified by silica gel column chromatography using (EtOAc:Hexanes;
70:30) as eluent to provide the desired amide 11.01 (1.73g) as a viscous
yellow oil.

Preparation of Intermediates 12.03 and 12.04
Step 1

BocHN OH
BocHN OH

12.01 12.02
Compound 12.01 (Compound 12.01 was obtained commercially or can be
synthesized using similar chemistry as outlined for the synthesis of 10.11

using bromomethyl cyclopropane instead of bromomethylcyclobutane) was
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stirred overnight. The reaction m xture was

partitioned between Et OAc and 10% aq. HCl. The
woe@ang2phase was separated, washed w t h sat.P@rus2005/005772

sodi um bi carbonate, water 63dried (rmagnesi um sul fate).

The crude reaction product was purified by silica gel

col umm chr omat ogr aphy usi ng (Et OAc: Hexanes; 15 70: 30)

eonvertedrtd the requidimatdrial 4202 gsingrastentiallp thd proci@ures

(i\s a Vi f{coiﬁe@{gl'l ow oil. Preparation of Internediates
escgibedfar iemaediaiedtf.11.$ieps BcHN OH BocHN OH O

4 12.02 20 Conpound 12.01 (Conpound 12.01 was

0 ned commercially or can be synthesized using
simlar chenistryhths outlined for the syntRékis of
10. 11 usibagHl Hyl cycl opr opBGEH; d_eifl,
br ononet hyl cycl pbutiane) was—W5>2005/ 087731

PCT/ US2005/ 0057 O63 converted to the renyiPed
material 12.02 uéhng essentially the proc res

described fojppnternediate 10.11, Steps3-8. Step 2 OH
OH BocHN OH HCl. 2N NH2 O 12.02 12.03 5 Conpound
Gompaund < 2:02 wastoonverded be theerpgjuired interenedidteat 2,088y

ARG 9 M T M
SeptN OH HCL.H2N N O O 12.02 12.04

OH OH H
BocHN OH HCLH,N N ~ X

———— Y

0 @)

12.02 12.04
Compound 12.02 was converted to the required intermediate 12.03 using
essentially the procedures describefg for Intermediate 10.12, Step 1.

Prebaration of Intermédiafe 13.0‘i .:.

Step 1
OH
O N "N O,N OH
13.02 0
13.03

To a stirred solution of 1-nitrobutane, 13.02 (16.5 g, 0.16 mol) and
glyoxylic acid in H20 (28.1 g, 0.305 mol) and MeQOH (122 mL) at 0°C-5°C,
was added dropwise triethylamine (93 mL, 0.667 mol) over 2 hrs. The solution
was warmed to room temperature, stirred overnight and concentrated to

. dryness to give an oil. The oil was then dissolved in H20 and acidified to pH
=1 with 10% HCI, followed by extraction with EtOAc. The combined organic
solution was washed with brine, dried over Na2S04, filtered and concentrated
to dryness to give the product 13.03 (28.1 g, 99% yield).

Step 2
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Conpound 12.02 was converted to the required
internmedi ate 12.03 using 10 essentially the

w@e@sestiees descri bed for Internediate 10.12, BUEPSHO5/005772
Preparation of Internmedi ate413.01.. Step 1 OH O02N-/\
2N OH 13.02 0 13.03 To a stirred solution of
1-nitrobutane, 13.02 (16.5 g, 0.16 nol) and 15
gl yoxylic acid i n?Ho (28.1 g, 0.305 m)lgH
(122 L) at @ added—dr ophih
(93 nm., 0.667 ver 2 hrs. The sol
to roomtenper at , stirred overni ght
concentrated to ryness to give an oil.l The oil was
t hen di ssol ved i O and acidified t =1 wth 10%
HCl, foll owed b?/g'g:iltzracti on with Et OA?‘.S%?he conbi ned
or garfioxa gtrradsolution ofisempasihddl 303 280ig; .35 niadYlincaestic acid

RS SO AT Sl ©
hgg%@de@'%?ezﬁét m%iLf&QQﬁé @fd 4ifen a@ﬁO%‘%}gﬂerﬁ M. Ghe acetic acid

O 013.03 13.04 To a stirre sol ufi on of'
“(?@rfb@(] eyaperaber @ad@zg,otr@pe@ 3rtings withatodyuere,dben trituratesl with

% Pd/. kD [ t] [ Ut i .
MM PEE THE S 38 Ao MG S5 BRR i
tglaene¥eafiordht3.04 e @areff whiteddlid (339ag, 0.891 ravkBers) ed
and _azeotroped 3 tinmes with toluene, then triturated

MeOH and ether. The solution was then filtered
and azeotroped twpge with toluene to afdprd 13.04 as
an of f whiteygpl i8l (Bl 9. 0.891ppmly 668% . oftep 3 OH
OH H2N OH Boc 00

0O O

13.04 : 13.05
. To a stirred solution of the amino acid 13.04/(2.0 g, 13.6 mmol) in - -
dioxane (10 mL) and H20 (5mL) ét'O°C,‘~'i)vé‘s' added 1N NaOH solution (4.3
mL,-14.0 mmol). The resulting solution was -stirred for 10 minutes, followed by
addition of di-t-butyldicarbonate (0.110 g, 14.0 mmol) and stirred at 0°C for 15
minutes. The solution was then warmed to room temperature, stirred for 45
minutes and kept at refrigerator overnight and concentrated to dryness to give
a crude material. To the solution of this crude material in EtOAc (i 00 mL) and
ice, was added KHSO4 (3.36 g) and H20 (32 mL.) and stirred for 4-6 minutes.
The organic layer was then separated and the aqueous layer was extracted
twice with EtOAc and the combined organic layer was washed with water,
brine, dried over Na2S0y4, filtered and concentrated to dryness to give the
product 13.05 as a clear gum (3.0 g, 89% vyield).

Step 4
OH OH H
BocHN OH ——» HCLH,N N

0 o

13.05 13.01



13.04 13.05 10 To a stirred solution of the am no

acid ,13:04.(2.0 g, 13.6 mmol) in . dioxa"ne (10 nl)
wan@sie( 5rnL) at 0C,.was added 1 N NaOH sol up€DOSZ045/@05772

m.,-14.0 nmol ). The resultiehg sol ution was stirred for

10 m nutes, followed by addition of

di -t-butyl di carbonate (0.110 g, 14.0 nrnol) and

sti r regmpbul& 113005 Wais direHed to The l'é(?]ll"étd iffe iR 5Re13.01

warmed to roomtenperature, stirred for 15 m nut es

siag raémntt&llyrtbe preeadires deseribedyfar latmnedtaée APy R eBtepot 1.
E%E%_Of{ &r material. To the solution of

-t OAc (100 nmL) and ice, was
Sigett KHSO4 (3. 36 g) and H20 (32 nlL) and stirred for
4-6 mnutes. The organic |ayer was then ﬁparat ed and
the aqueous |ayer was extracted twce w Et CAc and
the conbi neg, qryani st ayer —was-washed! r, 20
bri ne, dri ed’over Na2SOH4, filtered and ntrated to
dryness to giveq4feg product 13.05 as a ear gum (3.0
g, 89%yield). Step 4 OH OHH BocHN OH -+ - HC .H2N N
O 13.05 13. 01 WO 2005/087721 PCT/ US204083 005772 65

nd 13. convert the re
ot oriapaind 4 A v eriyleduf thefed %ﬁfema?ea@éaﬁgé using
seeplibifethd SrockaliRIs B cbRd ¥8r ernB diftels. .01, Ste teps 1-3
Preparation of Internediate 14.01 Step |

OH O 14.02 5 14.03 Conpound 14. 02 vvas
converted to thepgpequired material 14.03 using

essenti al béfcl-ﬁ\h rogﬁ_plur es descr@ﬁq\lfo rﬂsr/ms\di ate

13.01, Steps 1z 2 OH OH =
o)

14.03 14.01
: Con'fpound 14.03 was converted to the requiréd~iniérmed iate 14.01
using essentially the procedures described f@r Intefmediyatey ‘10.1 2, Step 11.
Preparation of Intermediate 15.01 '
Step 1

I/\/\CF3 —_— OgN/\/\CF3

15.02 15.03 _
To a suspension of silver nitrite (9 g, 58.5 mmol) in diethy! ether (25
mL) at 0°C was added a solution of 4-iodo-1,1,1-trifluorobutane, 15.02 (10 g,
42.0 mmol) in diethyl ether (25 mL) slowly through an addition funnel (approx.
15 min). The resulting mixture was vigorously stirred at 0°C and warmed to rt.
After 50 h, the solid material was filtered off through a celite pad. The resulting
diethyl ether solution was concentrated in vacuo to give 15.03 as colorless oil,

which was used without further purification.

Step 2
OH
0N >"Cg; —— BocHN OH
15.03 ©
CF3
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BocHN OH HCLH2ZN O O 14.03 14.01 10. Conpound 14.03

was converted to the required internediate 14.01
wasigseEssential |y the procedures described. fBECT/US2005/005772

Internmedi ate 10.12, Step 1% Preparation of

Internmediate 15.01 Step I -"---"CF3 02N -"--CF3 15.02

15.03 15 To a suspension of silver nitrite (9 g, 58.5

Garopeundh 18i0% was cenmerted fsthelequired atesabthidd using

. | f_ 4-j -1, 1. 1-trifluorobutan .2 0, g,
eotiafind nricu s bl IbRmedat ot intEag i
Stggizti on funnel (approx. 15 mn). The resulting
m xture was vigorously stirred at 0C and warned to rt.
After 50 h, the Bolid material was filtQfeg of f
t hr ough BCEN; H Theresul HPH i.efhyl~et her

sol ution was concentrated in vacuo to|gi 15.03 as
colorless oil, I ch was used wi t hout Y urther
purification. St 2 OH O02ND - CF3 Boc OH 15.03 0

CF3 15.04 WO 2005/087721 PCT/ US2005/ 005772 66
Conmpound 15. 03 14 converted to the r& red materi al

omBouNgASina SR @1y 16 e RugrETERREFRR 120 Hho
essentigly the pocediFesdedcriiéd ot [aerdiedidie ARy 8tdp 13, 04

P35 N Sk Qo (B o0 Tt errediate 15, 01 using

0 OH ,
BocHN:(‘kOH HCI.HZN]/K(N\/\
FoC " RC o
16.02 16.01

The acid 16.02 (Winkler, D; Burger, K., Synthesis, 1996, 1419) is proce ssed

. as described abové (preparation of Intermediate 10.1};2) to give the expected
intermediate 16.01. |

.PREPARATION OF P2/ P3-pP2 MOIETIES
Preparation of Intermediate 20;01

CO,CHs

ﬁ.HCI

20.01
The amino ester 20.01 was prepared following the method of R. Zhang :;md J.
S. Madalengoitia (J. Org. Chem. 1999, 64, 330), with the exception that the
Boc group was cleaved by the reaction of the Boc-protected amino acid with
methanolic HCI.
(Note: In a variation of the reported synthesis, the sulfonium ylide used for
the construction of 3,4-dimethylcyclopropyl ring was replaced with the
corresponding phosphonium ylide)

Preparation of Intermediate 21.01
Step 1:
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essentially the procedures described for Internedi ate
10. 12, Step 11. Preparation of Internediate 16.01 O
wWORh0sBgTRIN OH HCl . H2ZN N F2C )-11 F2C T-1 O 16rORUSBND105772
The acid 16.02 (Wnkler, D67 Burger, K., Synthesis,
1996, 1419) is processed 1.0 as described above
(preparation of Internediate 10.12) to give
t he. expected /internedi ate 16. 01. P@%Id\l oF P2/
P3-P2 MO ETIE FoHparation of Intm B e 20. 01
H3C-CH3 (H. HCIBOCZO 01 15 The ani nog&ster 20.01 vvas
prepared fol | oy pg the nmethod of R ét},@ng and J. S
Madal engoi ti a %\4\] O g. Chem 1999, 330), with the
exceﬁbia)stirrexzhsohnhen (Bongchmmbpaﬂm 21.02{6.0 g, 23.5

"}% Sraﬁii ﬁg hCFC"(‘r%Gf‘S{ o@rg g‘& %]ﬁ?@ﬁ?égd%&weport ed
dﬁﬂéth?l%?hlﬁopwkﬁnégd’)%_@gq, mét%b? Cyszéga?c%%itrrilléga bgggL) at room

construction of
tem;perawe was hddea trietbylasspe (0 mg Lpl&‘.is@hmnbl)mThéirda)ltmg

SO0 e Srastat is Bk 2ot 19 botateii was sepeapirated in

v@l\fl%% ?tﬂ‘e dark- %ﬂegoﬁluexagﬁéﬁﬁéc{ e %Wbblﬁﬁlrpfzhro)matography

g
elyiting avith le*t (Et@é\CHtﬁxane t¢ BV® tine product2t03 asan pale yellow
hyl am nopyridine (0.40 g, 3.33 nmol) in
Oié@??@’?ﬁ%& (100 M-) at room 5 tenperature was
Stglsied triethylamne (5.0 mL, 35.6 mol). The
resulting solution was stlrred at tI&ls terrperature for

1 S h before it was concentrated in \/
N~ TCOstBu T [1
) COJtB
Boc '}‘ Chi
Boc
21.03 . . 21.04 i

Toa stlrred solution of the dehydroprohne derlvatlve 21.03 (10 19,
37.4 mmol), benzyltnethylammonlum chloride (1.60 g, 7. 02 mmol) in
chloroform (120 mL) at room temperature was added 50% aqueous sod|uml
hydroxide (120 g). After vigorously stirred at this temperature for 24 h, the
dark mixture was diluted with CH,Cl, (200 m L) and diethyl ether (600 mL).
After the layers were separated, the aqueous solution was extracted with
CH.Clo/Et;0 (1:2, 3x600 mL). The organic solution was dried (MgSO4) and
concentrated. The residue was purified by flash column chromatography

using 5-20% EtOAc/hexane to afford 9.34 g (71%) of 21.04 as an off-white
solid.

Step 3:
Cl \{CI Cl \/Cl
N COztBU N COzH
BIOC H

21.04 21.05
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vacuo. The dark brown residue was purified by flash
columm chromat ography eluting with 10-25%

wE@sositekane to gi ve the product 21.03 as a petBEUS2005/005772

yellow oil (5.29 g, 84%. 680 Step 2: CL Nci N~
CQ2tBu N CO2tBu Boc Boc 21.03 21.04 To a stirred
sol ution of the. dehydroproline derivative 21.03 (10.1

g, 37.Thensalution obit-04H(9i3d: ¢hy2&Ememolrin &Hiz6Hi (25 L) ead

RGP R s el bt Bhire Y 420 ﬁ”mr%mgs

cbRBeltratelfih &ackod ﬂﬂgﬂ‘ésé brovn ré%@tzﬁ 05 YhidiRas @l"sbl& 9n Step
for 24 h, the dark mxture was diluted with CH2CI

dowithentifyirthecpwification. et her (600 mL). After the
Ies;ié%i wer e separated, the aqueous sol ution was

ted with CHZCIZIEtZO(l 2, 3x600 nlL). The
organi ¢ 9l ugi on was dried (MSOX) and ClQQﬁbentrat ed.
The resid ?vvas pur| fied by_flash colum=s=
chr omat ogr/aphy 20 . 0%9H5 20% Et OAc/ hexghe\to af fi§td
9.34 g <7 af,H21.D4%as an of f-white ¢l TePMstep 3:
ci CI COB CF3CO2H N 2u N CO2H Boc H 21.04 21.05 WD
2005/ 087721 PCT44¢92005/ 005772 68 The sol yhjppn of
21.04 (9.34 g, 26.5 nmmol) in CH2CI2 (25 nl-) and
CF3 Coﬁmomtrﬁteq hyereckloric aeidl 6.5 ndorwas agdedtaiasolution of the

f I t d t
o3 4 o S AP B P LT e voo
fwdrireel tomBB°d inCeatt 6iPBath> AfeRAB h, the mixture was concentrated in

vacuo to give a brown oil 21.01, which was used further without purification.
Preparation of Intermediate 22.01

Step 1

tBoc tBoc

N .
>< j THF, r@ﬂux B 0

22.02 22.03

Potassium bis(trimethylsilyl)amide (158ml of a 0.5M solution in toluene;
79mmol) was added to a stirred suspension of
6yclopropyltripheny|phosphonium bromide (33.12g; 86.4mmol) in 'anhydrous
tetrahydrofuran (130ml) and the resulting orange mixture was stirred under an
atmosphere of nitrogen at room temperature for a period of 1h., before the
addition of the aldehyde 22.02 (9.68g; 42.2mmol) in THF (8ml). The reaction
was then refluxed under an atmosphere of nitrogen for a period of 2h. After
cooling, methanol, diethyl ether and Rochelles salt were added. The organic
phase was separated, washed with brine, dried and concentrated under
reduced pressure. The crude reaction product was purified by silica gel
column chromatography using EtOAc-hexane (1:99) to EtOAc-hexane (5:95)
to provide the alkene 22.03 (8.479) as a yellow oil.
Step 2
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a sa d ,ci HAO 01CF3CO2H cCO2Me N 21 { HH 21.05
21.01 Concentrated hydrochloric acid (4.5 nl-) was

w@dasast7el a sol ution of the residue 21.05 fropCBUSE03005772

in methanol (70 m-) and tke resulting m xture was
warmed to 65C in an oil bath. After 18 h, the m xture
was concentrated in 10 vacuo to give a br 0|I
21.01, which was used further without gurifiCation.
Prepar H%an of Internediate 22.01 S 1 tBoc t Boc

>NTI ~CHO T e 0 22.02 22.03

bis(tri hyI ilyl) de_(1%8¥® of, a 0.5M oI ut| in

t ol uene; mol ) was ;aslded-obQrd Stir suspensi on
de (33.12g;

of cycl opro%l tri phenyl phosphoni um br
86. 4mmol ) i n2&¥hydrous tetrahydrof uran (1% ) and

the rR%HlJﬂoﬁ%f"ﬂ\ﬂm 1WM§@WM@Q§A(§W35 ?e(;y Afiding 14.2ml

at mosphere of nitrogen at roomterrper ure
ofeadetyl chioritie drapefise mto lceld amﬂnarncd randfdilutieg dhel edgudting

S 20 2(Gion fnbeturk o fsbamas Re R Ay,

. Bﬁfmé]?\n%fs d%@sol@é& i me@ﬁéﬂél?@%nﬂ%r‘i@@%ed £8 S in

et her and Rochel | es sal wer e he organi c

MeedE#MaAe éeiml) adhileveacthed iman h\cea bathe Therreeultlag dgnixture was

d_und d d
RGN 2 SR PRr L i) Wi o Bpayg and
stirriegebatnadd vvesi dﬂr@ﬁrt@%@?@t&é PRe vbatiles were removed
Et OAc- hexane (5:9 25 to provi de t he al kene 22.03

yrderrgdluerd preasure i yield a ysiley ail winchoesy esey imthe next step
\ﬁﬂédﬂ%qﬁ%ﬁgﬁzﬁge ygliaov{/\%'fl Bo%s d‘s§8ﬁ/}ed & a mixture of THF (30ml)

and MeOH (20ml) and treated with triethylamine (15ml; 108mmol) until the
solution was pH=9-10. After placing in an ice bath, the mixture was treated
with N-Bogc-Gly-OSu (11.22g; 41mmol). The ice bath was withdrawn and the

- reaction stirred at room temp. for 1h. The Qélafiles were removed under

reduced pressure and the residue was purified:by silica gel column
chromatography using methanol (1-3%) in dichloromethane providing the
desired amide 22.04 (9.09g).

Step 3
NHtBoc NHtBoc '
O
Y S 2,2-dimethoxypropane
m BF;:0FEt, >< W
HO
22.04 22.05

The alcohol 22.04 (9.09g; 33.6mmol) was dissolved in acetone
(118.5ml) and treated with 2,2-dimethoxypropane (37.4ml;304mmol) and
BF3:Et20 (0.32ml; 2.6mmol) and the resulting mixture was stirred at room
temperature for a period of 5.5h The reaction solution was treated with a few
drops of triethylamine and the volatiles were removed under reduced
pressure. The residue was purified by silica gel column chromatography using
5-25% EtOAc in hexanes to provide the N,O-acetal 22.05 (8.859).
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N HN LHC (agq) 2. tBoc-Gy-0Su, Et3N HO 22.03 22.04

A solution of 1 MHC in MeOH MeOAc was prepared by
wadaisogr7ad. 2ml of acetyl chloride dropw se i nPOT/TSt0d5/005772

met hanol and diluting the résulting solution to 200nl

at roomtenperature. The carbamate 22.03 (9.49g; 5

37.5mmol ) was dissolved in nethanol (12ml) and added
Stee4 MHO in MeOH MeOAc (150m ) while cooled in an

ice bath. The resulting m xture was intained at

this tenperature for 1 h., then the_j bat

re =L stirrin contl n&: érni ght at

t erature The v gﬁ,’,m,@s wer oved  under

pres a3. yogdakow Qi | £h wad used i
out purificalion. Theyellééml
|na i xture of THE ) and 6
and t‘Peat ed with triethylamne {15nl; 108mol) until

the sabwusion was pH=9-1 0. Aftepepl acing i n am2bge
bat the mxture was treated wth N Boc-Qd y-0Su L
(11.gcarhamaip 2g. 05 78,81 g2 AMmM ok ¥/as dsea e i apetoitrile
(o] es
(BRSSOt wals RS KR Bhadr oh oS ALLY o
nitvegerp Ryiridirez! (6.8ml;s85. Bomai@ folloWetamy nittosium tetgaifhposoborate

(64351 Poprampllovers asifachats )¢ restpreacon a bk Feisained

o T AR B gl g, o

2.26k ) fPyrealidine éZﬁmlo aéommqla vmi a)ddmldand thaet mblmgt bath was

it E MG PR s R g Reprerdilde on, i then

thé Vblatifh werd apdveaRGsticdueed %"res}SL@@rTl%j réﬁ“ d@eﬁbag d@ickly
reaction solution was treated with a drops of

pasped thipuahishpadpfisilipe ggbtapiovige weuaow @.rioVbel yehlgay oil was

-didBINEER anhydrous benzene (220ml) and palladium acetate (0.317g;

1.41mmol) was added before heating the resulting mixture to reflux, under an
atmosphere of nitrogen for a period of 1.5h. After coo'iing; the.volatiles were
removed under reduced pressure and the dark residue was purifi ed by silica
gel column chromatography using EtOAc-hexane (1:4) to provide the 1) the
trans- pyrrolidinone 22.06 (1.949) followed by ii) the cis-pyrrolidinone 22.07
(1.97g). '

Step §

o HO
22.06 22.08

Freshly prepared 1M HCI in MeOAc/MeOH (10ml; as described above)
was added to the N,O-acetal 22.06 and stirred at room temperatu re for 1h.
The solvent was removed under reduced pressure and the residue was
purified by silica gel column chromatography using 0-4%MeOH in
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25 pressure. The residue was purified by silica gel

col umm chromat ogr aphy using 5-25% Et OAc in hexanes to
w@easios2t he N, O acetal 22.05 (8.85g). WO 2005pOBUIDDS5/005772

PCT/ US2005/ 005772 70 Step74 - NHtBoc O --~ p O 1.

NOBF4 2. Pyrrolidine Xlg N 3. Pd(OAc)2 Nand - /3 H

=<0 OO X | 22 .05 22.06.22.07, The, carba 22.05

dichioro e Bate ak Sl eTIAS Pepdds ke desifio SRoNGhe:08 4.420), o

véi&oll, and the solution was. cooled to -40C under an

at nosphere of 5 nitrogen. Pyridine (6.9nl; 85.3mvl)
owed by nitrosiumtetrafluoroborate (6.63g;

56. 8mmvol ) were added and the resulting reaction

m xturg maintayngd below OC until TLC indicated Ahat

no starty terial remai ned (approx.

Pyrrolidiine Oml; 240mi®H) was adde

bath was N hdr awnN-B8ad-siiELOMY Was

reduced pressure. The resi
qui ckly " passed through a pad of silica geabTo provide
a yell ow oi%Zn The yel low oil was dissolved in
anhydrous b Bene (220mM ) and pal | adi um 8269 at e

0.3 ' . ti th
Fesule OB O R 220 (R8R0 € 4¥RRhRB% riRuorgps
tetrahyaigefardro (55miyevasastiddd lithfin akirhiBunt Rgdididg (2.40q;

e>: volotjles were 15 renoved under reduced pressure
G%nm %fuiiherr%mue mpurg yyas reflyxeg faf BhcAitegegoling, water,

FIRANTIF 1560 PR AR L i LRSI Fiflrd g e
tHrougbwetitebgnd the sdliel was waghed|thdioughty with THF GhdMeDH. The
sgfveegt \?vag rgmo(\a/egI under reduced pressure and the residue redissolved in
dichloromethane, dried and cdhﬁghtratéd under reduced pressure {0 provide
the pyrrolidine, used withduf:pu‘r:ifi'catioh. Hunigs base (4.’:'5ml; 25.8mmol) was
added to a mixture of N-Boo-L-terf-Leu-OH (1.76g; 7.6mmol), The crude
pyrrolidine and HATU (2.89g: 7.6iiiol) in anhydrous dichloromethane (50ml)
at —60°C, under an atmosphere of nitrogen. The resulting reaction was
allowed to come to room temperature slowly, overnight. EtOAc was added
and the yellow solution was washed with dil. aq. HCI, sat. ag. sodium
bicarbonate, water, brine. The organic layer was dried and con‘centrated
under reduced pressure. The residue was purified by silica gel column
chromatography using EtOAc:hexanes (1:3) to give the desired amide 22.09

(2.00g).
§ ! Jones " '-,A
tBocHN y “H tBocHN Q

Step 7
HO 0 CO.H

22.069 22.01

The alcohol 22.09 (2.00g; 5.67mmol) was dissolved in acetone (116ml) '
and cooled in an ice bath for 10min. This solution was then added to a cooled
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HCl in MeOQAc/MeOH N O HO 20 22.06 22.08 Freshly
prepared 1 MHCl in MeQOAc/ MeOH (10m ; as descri bed

wabasey7721vas added to the N, O acetal 22.06 andper/Us1088005772

at roomtenperatu re for | 78. The sol vent was renoved
under reduced pressure and the residue was purified

N L e S T ey S T AR
Qﬁrrédi lél@ BC mpowdimé B@olﬁ@sbétﬁd/vé‘é Fe?ﬁ@be(?ZT KBreaction was

? yellow oil. Stéep 6 LAH
wed for-a ’éufthezab mwm\tempwmqlm rtp spdiunpeulfatens

?845;’1%%?3%4*2%%%3@0 1o RPN Sy S Htded atter

aafieandithen gtitréd for  fURKBAIOmiR. 6Ad4iftered. Bhefirtrate wasd
the resul ti ng m xture was refluxed for 8h. After
er

eeasentatedander reduser gweaswy. PEYIdng aBwWmel whighiwas

. i 1 %t 4 i
Rgopie8 DAY, IR pST WAS g A Ak B et Rl foi
brine 16ried br¢ sbne@stratedus providd dhe tedinee capimatic aeid22101
@Ee resi due redissolved in dichloronethane, dried and
Rbehas aovdtaselisk reduced pressure to provide the
pyrrolidine used w thout purification. Hunigs base.
AE BN of newnediaies238dded to a mi xture of
§-t G: L-tert- LeuO—|(1 76g; 7.6mmol), The crude
i di ne and HATU (2.89g; 7.6mvol) in anhydrous
di chl or omet hane (50nl) 15 at -60C, under@
at nosphere gf nitrogen. The resulting reactNon was
allowed to c to roomt erature sl ow vy, rni ght.
Et OAc was ad 8 t he b®¥#AS0l uti on was Cgh

with dil«_aq, sat. atl—sedium Dbica banake 0
wat er, O T‘ﬁe organl c Iayer was drﬁ’d
- concent rat ed . .. 2303

20

23.02

To the mixture of ester 23. 02 (6 Og) and molecular sieve (5.2g) in

- .. anhydrous methylene chioride (35: mL) was added pyrrohdlne (6.7 mL, 66.36
15..

mmoL) The resulting brown slurry was stirred at room temperature under Ng
for 24 h, filtered and washed with anhydrous CH3CN. The combined filtrate
was concentrated to yield the desired product, 23.03. ‘

Step 2: .
N o §<
bYOCHS ——ch, T}\Woom
N N
~ - o)
@Ao/&o © Nal, K,CO3 ©ﬂo)§o
23.04

23.03

To a solution of the product 23.03 from proceeding step in CH3CN (35
mL) was added anhydrous K,COj3;, methallyl chloride (2.77g, 30.5 mmolL), Nal
(1.07g, 6.7 mmoL). The resulting slurry was stirred at ambient temperature
under Ny for 24 h. 50 mL of ice-cold water was added followed by 2N KHSO4
solution until pH was 1. EtOAc (100 mL) was added and the mixture was
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under reduced pressure. The residue was purified by
silica gel colum 20 chromat ography using

wE@aosttekanes (1:3) to give the desired am dePCRUSH05/005772

(2.00g). Step 7 Jones tBodBIN N H tBocHN N O HO 0 CO2H
22.09 22.01 The al cohol 22.09 (2.00g; 5.67mvl) was

e L Rt e

5% At A SOL 2dd B%M‘éﬁ@ng feRthe dJs%rebffFi%augt 23.04.

reagent (14.2 appr ox Znmmo and the res
e was stirred at 5C for 0.5h and the cooling

bath was renpved. The reaction was stirred for a
further 2h§é roomtenp., before adding to sodi un%(
sul fate 8154q9), cellte(l 5g) in EtOAc (100m)

Isopropg (1 5mM) was added after 5 1 mn an )
stirred %N@cﬂyer 1019 1foH2Bxdrel t ered. The m
filtrate i concent r ated—under reduced pressure
}#}«% Pown oil which was dissol ve@/&

S50l was washed with water, 3% a itr
ac brez:xe@ dried and concentr at ed top de ti‘Ba)S

desir d carboxylic acid 22.01 (1.64g) as a white
sol i dTh @@d@éﬁm‘}Bﬁrrbﬂwemfeeewes.sé@e(&i @ B.1&napol) was

Geeiva Bl ST sBARMFHR S AEA
mé.evﬁhe (éﬁctlﬁg)mw(ture avde/@tgmds at@miydre m@n@bl'a’tur@lander N for 20
e B oo BT WaS BRI SIAG B ashehwih kb: Tbe
EGTBRRAlgLRUEHRG gﬁvésogocﬂég e OPE! dér)?f ?(?I diied t&’?\)y‘?%S using

wi t h anhydrous i ne ate
tNAREn hatterlbld oiytued Washextresed eithEFORE2 x 28064L).

Combined organic layer was washed with brine, dried over MgSQy4, and
concentrated to give the desired acid, 23.05 (3.40 g).
Step 4: | T

O NaBH(OAc); (X\r(OH
A © g 0" o
o 0 .
©/\23.05 23.06

To a suspension of NaBH(OAc); (3.93g, 18.5 mmoL) in CHCl, (55
mL) was added a solution of product 23.05 from preceding step in anhydrous
CHCl2 (20 mL) and acetic acid (2 mL). The slurry was stirred at ambient
temperature for 20 h. Ice cold water (100 mL) was added to the slurry and
stirred for 1/2 hr. Organic layer was separated, filtered, dried and evaporated
to yield the desired product, 23.06.
Step 5:
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Step 22 Q NOOCH3CI OCH3 0 0 ONal, K2CG3 0 0 O
23.04 23.03 20 To a solution of the product 23.03

wo e@siogTioceedi ng step in CH3CN (35 L) was adeemus2005/005772

anhydrous K2CO3, nethal |yl 7¢hl oride (2.77g, 30.5
mmolL), Nal (1.07g, 6.7 mmoL). The resulting slurry
was stirred at anbient tenperature under N2 for 24 h.
50 nL of iceycold water was added fol |l owed by 2N

sol uti on uﬁ\-rsge pH was 1. EtOAc (100 mL) was added an
the m re

s WD 2005/ 087721 PCT/ US2005/ 005#{2.,
stirre 0. 75h. Conbi ned organi c | ayer vvas OMe
col I ect e%mshed N, Db EmedRi €d over
and evapolat elfl to yi emhe_desued_pro duc O -0
S e ON~ OCH3 IN Li OH / di oxane
o@n 17/ 23 04 23.05 5 The product 23: fromthe
edi ng 8b§p (2.7 g, 8.16 nmmoL) was dissol ved 37
d| oxane (% m-) and treated with freshly prepared IN

Li OH {T® =vsolutign ofthe preaitict 28.08i frvmrevadingtstep €6.9g) in MeOH
O ks e e
l_?ﬁlid W%%ﬁ ﬁhﬂmr@%%c%ﬂt afedo AAeACINVIdIFS crude

65 using 1 m xture
é@@ldlé@t §hewmuewasccr(mmatw@pneyj on ghcd gek eldirgawith a

TR el LSk g, 200n
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~ X

H OI ’ \\\ \ U

. [B\WOMe : OMe
: N BF3 . Me,O / CH,CI, ' . N .
PN - . e
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23.07 23.08

| To a solution of product 23.07 from precedlng step (1.36 g) in
anhydrous CH,Cl, (40 mL) was treated with BF5. Me,O (0.7 mL). The
reaction mixture was stirred at ambient temperature for 20 h and quenched
with sat. NaHCOs3 (30 mL) ad stirred for 1/2 hr. Organic layer was separated
and combined organic layer was washed with brine, dried over MQSO4,

concentrated to give crude residue. The residue was chromatographed on
silica gel eluting with a gradient of EtOAc / hexane to afford 0.88 g of the
desired compound, 23.08.

Step 7:
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NOO\ OO0 001 / 23.05 23.06 15 To a suspension

of NaBH(QAc)3 (3.93g, 18.5 mmolL) in CH2ClI 2 (55 nl-)
woresasted a sol uti on of product 23.05 from preCEUSIG5/005772

step in anhydrous CH2CI2 (720 ml-) and acetic acid (2

m) . The sI urry was stirred at anbient tenperature

for ce cold water was added to the
s| uﬂzC} aa‘%?dﬁt'cg} ot ﬂh@oprpawctlé%ﬂﬁ (0. gé@afﬂpr@ pregedingesiep in

d
MBI PR ) s ANt 100h PR MR brmp Bl
hmgemedfa‘t@mﬁém terdpéiaiure Uﬁ@rer 1 E(ﬂ‘\h_l_@ﬂéwurlie EthéQ”eéfctron
OH Owve .. 00, 23.07 . 2 0 a.so i on of,
miiTe e stired 1ot Framhe et 2 Sapect 19 el ihaeepired
cdrﬁ oikhd,)23/@$ treated with excess of CHZN2 / Et20
uti on and stirred for overnight. The reaction

P Qb REMOIETHISt 0 dryness to yield a crude 5
F,resl ue. “ res dues chr omat ogr aphed on silica
I di ent of EtOQAc / hexane to

S prd 1.07 g of the pure desired product, 23.07.
tep 6: ox Hng Ove N BF3. Me20 / CH21C12 N Q
2

OO0 0 000 Cﬁ 50020 3

50.02 50.03
To a solution of 5.02 (15 g) in MeOH (150 mL) was added conc HCI (3-
4 mL) and the mixture was refluxed for 16 h. The reaction mixture was cooled
to room temperature and concentrated. The residue was taken in diethyl ether
(250 mL) and washed with cold saturated sodium brcarbonate solution, and
brine-The. -organic layer was dried (Na2804) and concentrated to afford the
methyl ester 50.03 (12.98 g) WhICh was carrred forward wrthout further

purification. .
E fCO,ZCH?, E j\OH

Step 2
50.03 50.04

The methyl ester 50.03 from above was dissolved in methylene
chloride (100 mL) and cooled to -78°C, under nitrogen atmosphere. DIBAL
(1.0 M solution in methylene chloride, 200 mL) was added dropwise over 2 h
period. The reaction mixture was warmed to room temperature over 16 h. The
reaction mixture was cooled to 0°C and MeOH (5-8 mL) was added dropwise.
A solution of aqueous 10% sodium potassium tartarate (200 mL.) was slowly
added with stirring. Diluted with methylene chloride (100 mL) and separated

the organic layer (along with some white precipitate). The organic layer was

washed with 1 N HCI (250 mL), brine (200 mL.), dried (Na,S0O,) and

concentrated to provide the alcohol 50.04 (11.00 g) as a clear oil.
Step 3
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23.07 23.08 To a solution of product 23.07 from
preceding step (1.36 g) in 10 anhydrous CH2Cl 2 (40

wWorkeop/08®Is1 treated with BF3. Me20 (0.7 ni). ThePeraS1008005772

m xture was stirred at anbi’ent tenperature for 20 h
and quenched wth sat. NaHCO3 (30 m-) ad stirred for
1/2 hr. Organic | ayer was separated and gﬂ_@jl ned

organi c | ayer asned with brine, MySO4,
concentrated td e crude_residye. Th si due was
chr omat ogr aphed>~on 15 silica gel eluti ith a

gradient of EtOAc / hexane to afford 0.88 g of the
deS| red conpoun80.023.08. Step 7: ox N §40510%d/ C Owe

0 o s IReRE B508Rgn gronce a0

A1L)ehd GoS2ddd Obcmhdﬁreme@@é]ﬂaﬁh Hete. MEG{ZB9 gYWas added
was added 10 % Pd/ C (0..16 at ?%pomterrper atur gﬂzﬁ}d ©

Hy BPBigasAnchthe regptipr m'XWJéﬂﬂ@ﬁa‘ﬂ@NW wadaed o seem temperature

t
OVE 16 1E TneaEaa hifire Wal gl fed Bty Yiblih FEt{ef oo ) and
gummwmggugasamﬁd ?R@@ﬁﬂﬁﬂltlﬁéo ?&sél\t{a'aEéliﬁgtzeHd and the residue
repar ati.on, nt er medi a e
5503k 80 5 §icthy FhSH (B0 5.l ias RrsSeHhg UGHa peckef siica
S i B O v
parrlaﬁbiorwerq;wﬂhoutwmd puodficatidg. at ed. The resi due was

@E n in diethyl ether (250-nL) and washed with cold
at ed sodi um bi carbonate sol ution, and brine.

The. organi c | ayesCh@s dri ed (Na28q4a;|.@2m. eengentrat ed
to afford the@r&thyl ester 50.03 (12.98 g) which

was carried f d wi t hout—further

50.01
‘The aldehyde 50.05 from above was-converted to the d‘e‘s_,ire'd material
50.01 using essentially the method of Chakraborty et. al (Tetrahedron, 1995,
51(33), 9179-90).

50.05

PREPARATION OF SPECIFIC EXAMPLES

Example 1: Synthesis of compound of Formula 10001

Step A

l

4 NHB
HZN/:LNHBoc \ril \u/l oc

10001a 10001b
The amine, 10001a, (C. A. Busacca et al, Tetrahedron: Asymmetry;
(2000) 9 1907) (1.5 g, 6.9 mmol, 1 equiv.) was dissolved in dry
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purification. Step 2 CORCH3 bOH 50.03 50.04 The

nmet hyl ester 50.03 from above was dissolved in
woredsptEre 20 chl oride (100 nL) and cool ed t o P@BCS2005/005772

under nitrogen atnosphere. 7DIBAL (1.0 M solution in

nmet hyl ene chl ori de 200 m_) was added dropvvi se over 2

bt sarAan e Wi p L pL A BEI) or v
fofelved B)Dtl'%cslémﬂad@%h 65dﬁné‘ﬂ1 Dsuwamyﬂsﬁléﬁdéf(@m\b&e Sigrfia-

sol ution of aqueous 10% sodi um potassiumtartar at

Alyighyrdissolvesl iol BGM: Tie temeeratireiwas kept atg78r30 unabthe

4483 Py ERSe sl sthrecbadpiord 2MaRERr bR Cinem
Wrﬁpévamﬁea@ﬂuté@&wtw\ﬁ@ﬂ%ﬂeﬁ‘é chlokidd did wadh€d With whfdrngq. 1N
(200 i dried (Na2SO4) and concentrated to provide

Hﬁ% apddtiady bsimen helorgenicdayers wete dred ever ashyssoas wodium

e ol T G iraRd T e s ERbe(iSltsg Hane

pbiifted dia f(a’HDDcmumrﬁo“l@—B@@ % EtOAcHexae to Riffor@ 9627 g (58%) of
phere. PCC (22.2 g) was added in portions and

o
%Qof'éactl on m xture vvas slowy warned to room

JF RS PRl i) R0 BeagPRei4S g ik £2838. 1 . 2.80

(shmblﬁhi .89 [fos] NH)C’BQQt(g QFWQ') 08 ké rgaHe; vvas concent rat ed
and the residue

(500
W (ESfemiagsiaiverinensiy S24diMet) 81 268 (1), 348 (60
§B l%)gate was concentrated to provide the al dehyde
which was carried forward w thout further
purification. 1§ &tep CHO HCl . H2N, -o\/?IC()zN s M 50.05

50.01 N’S\N NHBoc SNy
u “1 L

10001b , 10001c -

To the Boc protected sulfonyl urea 10001b (440’-‘-—'mg,1 .25 mmol, 1
équiv.) in DMF( 10 mL) at 0° C was added Cs,CO3 '(61‘3 mg, 1.5 equiv, 1.88
mmol) and Mel (6.36 mmol, 5 equiv., 0.601 mL) under inert atmosphere. The
reaction mixture was stirred at room temperature for 90 min and quenched

with water. The aqueous layers were extracted with EtOAc, washed 4 times
with water and brine. The organic layers was dried over anhydrou's sodium
sulfate, filtered and evaporated off the solvent to afford 420 mg (91%) of
10001 ¢ that was used in the next reaction without further purification.

"H NMR (CDCl3, 300 MHz) 8, 4.59 (d, 1 H), 3.62-3.58 (m, 1 H,), 3.29-3.22 (m,
1 H), 2.80 (s, 3 H), 2.79 (s, 6H), 1.89 (bs, NH), 1.22 (s, 9 H), 0.98 (s, 9 H).
MS (ESI), m/z, relative intensity 338 [(M+1) 60], 282 (100), 238 (90)

Step C:
T/:(\NHzHCI

10001c 10001d
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The al dehyde 50.05 from above was converted to the

desired material 50.01 using essentially the nethod
wobkooSloskenborty et. a/ (Tetrahedron, 1995, 51PGBYS2005/005772

9179-90). 15 PREPARATI ON OR8SPECI FI C EXAMPLES Exanpl e

1: Synthesis of conpound of Fornmula 10001 O N NN N

SoN N

"N 1 T B 3eS RipteBiecRiTamy E6a 10BBTE 165 mia.A equiv. was
@dﬁi@éicﬁﬂvl%fohﬁion JﬁHC@h?QTo%me/l‘QB'ﬁﬂ?)téﬁfoon{ ?é?ﬁﬁ)gn% s&\%%@for 1

9 mol, 1 equiv.) was di'ssolved In
oAfteeimzdlsamem@emfmaﬁmg materigl CHLG), (bhemaatmrﬂl@mxture

s SRier iR 8 arptuncl WP phee And Rl T roSidlc was

thtupaiedewitt ethéttand Ficdsdid Sbphirbfifg obt ﬁ/ﬁ%‘ﬂﬂ%?'edi an@qYIed in
The tenperature was kept at -78 until the addition

iVacHyAploeaiéorgy palﬁeyelktw spkdl (&2mg, g 0056 ) liwaﬁgused irofurther
r rature. Diluted with nethyl ene
gﬁ?%ﬁ?éﬂg"tg‘ﬁ!ﬁg@f\%ﬁ%&'th water, aqg. IN HC and

fSteplDy brine. The organic |ayers were dried over
anhydrous sodium sulfate, filtered ando concentr at ed
I n vacuo. Crudeo oduc&IEI pl at ed vvas\o\yur figgd Vvia

flash col um (19 c _Hexane) gff rd 1.27g
(58% of 10001 b. HNI\/R(CDCIS '30 ) 5, 4.6
(d, | H, 3.45 (m 1 H), 3.25 (d, | H (s, 6

H). 1.89 (bs, NAPO01d22’ (s, 9H), 0.98 (3000191) VB

E Eg'og ’T% ?@@%@Bﬂ/@gbﬂﬁmséélhﬁé H\ﬁkﬂl )'ngsl‘:ﬂ 63 %16r%ol) in
dichloromethane (1 5 ml) was added 15 ml of aq. saturated NaHCOj3 and
stirred vigorously at 0 °C for 5 min. A solution of phosgene (2 equiv. 20% in
toluene) was syringed out to the lower layer and restored the vigorous stirring.
immediately. Checked the TLC at times and after 2 hrs, it showed complete

: consumptlon of startlng material. The methylene chloride Iayer was

- ', separated and the aqueous layer. was extracted with dichloromethane (30 mi). :

20

25

The combined organic layers were dried over anhydrous sodium sulfate,
filtered and concentrated using rotary evaporator under reduced pressure at
rt. to half the volume and then flushed N for 15 minutes. Diluted the solution

1o 130 mL with dichloromethane and used as 0.02 M solution in further
reactions.

Step E:
g
> H H N A
ey, (AU RS NN S I
CIHHZN\AOO 0 I jg :
™
10001e 10001f 10001

To the amine hydrochloride salt, 10001f (synthesized by coupling of
intermediate 10.12 and 1.17 using HATU followed by Dess-Martin oxidation
and Boc deprotection following method C or the procedure outlined for the
synthesis of 13001h) (130 mg, 0.261mmol, 1 equiv.) in dichloromethane (5
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0O R PNS NHBoc N IS, NNHBoc I HI | 15 10001b
10001c To the Boc protected sul fonyl urea 10001b

w@ 4008/087191 1. 25 nmmol , "1 equiv.) in DMF( 10 nlipCBRUSDO5/®5772
was added Cs2CO3 (613 ngy, 195 equiv, 1.88 nmol) and
Mel (6.36 mmol, 5 equiv., 0.601 nL) under inert
at nosphere. The reactlon m xture was stirred at room

mle)rm@a added DIBEA(S srHivarat @ ienbrigiution of isacyrnaie 10p9de (1
etacﬂﬁrﬁoﬁmi ?ﬁ@\% 13 angﬁ{}&é\cf\leg éﬂhéﬂe% Y}‘?ec@ﬁﬁ{ % min at ice

Fine e organi ¢ Tayers wa
tdrhssraturerarn®y ainust room temperatdrat §heﬁeh¢t&rreml>etucb was

evaporat ed off, the solvent to af 2
atirerched withcitrigacid agd |6ﬁd&6!$€6%é’i¥g %’f&fa Oféw %&aﬁ& yer was

S i, HechByen shidip 35 m St ERoipg dhy)

cordtertmted irdyacido.7bhé srucEd—b)rod]JcSWaSkrlzunﬂNH) ysidg #asig spludnn

L ST &etévﬁpéﬁace are)ap affors 16 Ro ) of
| ~ 10001 10001d WO

100 5 HedolRss BRI 05, 005772 78 Yo the Boc. or ot ect ed

MS (BESY) miz,aelativedatensity T 2H4jM+1)ethli 377 (W&8). added 4M
gol utllog g Ft'ﬁle Lnogl oxane §c215 E;E gﬁa‘«f.w ;eg'tpa?tn:jng
material (TLC), the reaction mture was concentrat ed
and azeotroped with hexanes afd ether o, The residue was
S triturated with ether and he) solii d seqpratlng out

was filtered an quled va au toa & apal e
yel l ow solid ¢ sed in further
reaction wthou pmc |0§1 tepD o0 o ,O~-N.S'N

NH2ZHCI N S N NCO
10002

\.~StepA

\ hg

4 N o ' \ u § wu
~ X '

_+ N E/U\[f N ————— ocn A 0 o
cmsN\/'\\oo T 0

10002a 10002b -

To a solution of amine hydrochloride salt 10002a (500 mg, 1.00 mmol,
1 equiv.) in dichloromethane (15 ml) was added a solution of aq. sat. NaHCO3
(15 mL).The reaction mixture was stirred vigorously at ice temperature for 5
min. A solution of phosgene (2 equiv. 20 % in toluene) was syringed out to the
lower layer and restored the vigorous stirring immediately. Checked the TLC
at times and after 2 hrs it showed complete consumption of starting material
and then separated the layers. Washed the water layer one more time with
DCM (3 ml) and dried over sodium sulfate. Filtered and evaporated at high
vacuum to half the volume and then purged N3 for 15 minutes. Used 10002b
as a stock solution of 0.02M by diluting with 50 mL of dichloromethane.
Step B:
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10 10001d 10001e To the am ne hydrochl oride salt
10001d (720 ng, 2.63 mmol) in dichloronethane (1 5

workgosmse2added 15 m of aqg. saturated NaHCO3 apdr/us2005/005772

stirred vigorously at O C86r 5 mn. A solution of
phosgene (2 equiv. 20%in toluene) was syringed out
to the lower layer and restored the vigorous stirring.
15 i medi atel y. Ehécked the TLC at tines and afteg 2
hrse it showed Ietep gonsunpti on of startlngg;seﬁ

ﬂ%ﬁé’q*u:;gmzua'he N hott de—ayer gnas separ

ahd 1t h aqueew%r s extract ed\WSt \%u\‘(

di chl oronet haneA(30 m )!., The conbi hed o

| ayers were dr over anhydr ous sodi um sul fat@

filtered and concentrated using rotary evapor at

under reduced pressure at 20 it. to half the vol une

and000dd fl ushed MPOD2b 15 ninutes. Diluted the 10002

sol ut lﬂ;gg to 130, nmL with di chI gromst hane and used as
be d

0. 02 AMERniynsalk 014,88 g4 298rapok; 1 pawivy ip

Sl A0 i AR A e

Addaé_lmwlﬁ 40002bgdleiquid,0BDE iml(cfyho2kssaatiotlunder N atm.,
55430 L B e ol b o
ariheheq tvwlnﬂf‘cﬁri& LW 41y éﬁltraé’t@dgwﬂ{ Ef@%c %’{%\ﬁggﬁ@d 6\nth é){me

outlined for the synthesis of 13001
Rrisd over eqliydrous soditohsdifaiesaniekfiitered ano ecmrogt/dlthe

SOV TRE R Bu gt WAL R A5 i ele oot g dhtptatography
gmxuow afetoAb iia)ldhe) to BERFd NZoahggmo 9E)of 18002 4 t6lrless

or 30 mn at ice tenperature a 90 mn at room
erature The reaction m xture was quenched with

\9'5" (5SS BREVEIHERGT AL - ) 6. X000 o

Exdm;ﬂeShIS\mthesis bf comipenfd ofFeiz16003 n vacuo.
The crude product was purified using tlash col umm

Y
o oo LTy o
Y YT (trf
T 10003
Step A
Y N\
I (N (\)\(H g
CIHSN\_/& 0 ) _—’OCN\/L 2 J N
: Yo
™ T
10003a 10003b

To the amine hydrochloride 10003a, prepared as described before,
(500 mg, 1.03 mmol, 1 equiv.) in DCM (15 ml) was added 15 m} of sat.
NaHCO;. Stirred vigorously at ice temperature for 5 min. Stopped stirring and
phosgene (1.11mL, 2 equiv., 20 % in toluene) was syringed oﬁt to the lower
layer and restored the vigorous stirring immediately. Checked the TLC at
times and after 2 hrs it showed complete consumption of starting material and



chromat ogr aphy (Si 02, 10-40% acetone-hexane) to afford

110 ng (59% of 10001 as a colorless solid. Ms (ESI),
Woe®s/08Bkati ve intensity 724 (M+l) 45], 377 (1BOV/US2008005772

Exanpl e 2: Synthesis of cospound of Fornula 10002 N N~

(N~/\ cDO O~O/S NNOO NN~O1Il I p O 10002

Step A-.;.. NNNNomOCN~- OO CHBNNOOOOO O

ﬁwmaxatedztbfe layerstWVashed the waterflayer ase more time with DCM(

gé‘ﬁ gﬁgilcﬁ%g?‘:{é a%(ﬁqjl O%Lﬁfeé @ F% aéggec\)/%ga}teg a]t high vacuum
tmlhalf thenvelimesiangdahen Pargéd® Nz(fc1|5151n)nnThﬁs neRet 498 stock

ture was stirred vigorously at ice.tenperature fo
§0|UH% of 200053 b (0H2M) by Ky tjee withp5Q qali. of d@blommethane
5 Séjgne) was syringed out to the |ower layer and
restofed the vigorous stirring i medi ately. Checked
the TLC 20 at tiney and after 2 hrs it showed conglete

consunptl on of stw tyerial and then Separm o) b

W Washedn yer—one re ti X
}i'mg) ando@j-&g Svér %sodi um sul fakg? ht[remf\_eékomd 0
evaporiated at high. vacutmto half thelvdl%oa f

purged N2 for 15 mnutes. Used 10002b as a'stoc

solution of 0.02M by diluting with 50 nL of

di dioootdnet hane. 25 Stego3b WO 2005/ 087721 10003
PCT/ US2005/ 005772 80 H O H O O NHZHCI \NJ~N N~/\ O N

N N [0 asolution of ammonium salt, 10001d, (20 mg, 0.073mmol, 1 equiv.)
10  in DCM (5 ml) was added DIPEA (6 equiv.) at ice temperature was added
isocyanate 10003b (1 equiv, 0.073 mmol, 3.66 mL of 0.02M soln) under N,

atm. and stirred for 30 min at ice temperature and 90 min at room

temperature Quenched with C|tr|c acid and extracted wnth EtOAc and washed

with brine. Dried over anhydrous sodium sulfate, flltered and evaporated off
15  the solvent. The crude .product was purified via flash silica column (10-40 %

acetone-hexane) to afford 28 mg , 55 %of 10003.

MS (ESI), m/z, relative intensity 724 [(M+1) 100] 461 (45), 403 (80)

Example 4: Synthesis of compound of Formula 10004

S\i ’
\\//
C’ S\ /J/\NH 10004

.

20 Step A:

10004a 10004b
To 0.95mL. (11.7mmol) of sulfuryl chloride in 20 mL ether was added
dropwise 2.3mL (23.4mmol) of piperidine at -78° C . The reaction was stirred
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OCNIOOZNH+~-ON.NII NOOO O OY O 10001d
10002b 10002 To the amonium salt 10001d, (80 nmg,
w@2@888TmDl , | equiv.) in 5 dichloronethane (ROT/IEI005/005772
was added DI PEA (6 equiv.) 8at ice tenperature. Added
i socyanate 10002b (1 equiv, 14.6 nm of O 02M sol uti on)
stirred for 30 mn

N2 . '
af &3%@3@&% alt&mea&ﬁ'é lasalidwasysmae\arhby ﬂ!tcﬁt@n ang,Hecilsate was
t
PRISH 1K AL AN Bt LR S over
Md3 Qg fitierad @ndvthpdrlmatsdwa‘s fcohbentt@tabﬂo@whesg tegiveudeOg of

purified using silica gel flash
1@h6gﬁ‘a¥' 8?%9 (10- 40% acet one- hexane) to afford 120
&7 % of 10002 as a colorless solid. M5 (ESI),
mz, relative intensity 724 [(M+1) 100], 461 (45), 403

(80). Exanplien3&Rthesis of ¢ t)sfﬂ ofnuBey nul a
10003 HOH N NA_O NSN HYH O [15 1o€|03 Step A HOH
HOH +1 I NNL NN CHNSs , 00

10003a 10003b To t m ne hydrochl or (ﬂ@ 0003a
prepared as descri bﬂg"@@f ore, 20 (500 €.03 mml,

1 eqUo\. B5og (@(B@rﬁmmawm@mdﬁ@lnlﬁcmcefwé@added 0.23 mL
d:l% red vig orouslg@ ice tenperature for

Bm"s?lbﬂﬁ&da%thhem hd46ad2-4gnveghraf 10004b im5 mb CHzCIz drop
Wi Adrt: TS r&abfbor RikEPEWaesirrdd LR ePiight. Ord 2 dcRYg"
mixture was diluted with EtOAc, washed with a solution of aq. NH4Cl and
brine. The organic layers was dried over MgS Oy, filtered, concentrated in
vacuo and purified by silica gel chromatography with 6->24% EtOAc in
Hexane to yield 0.353g of product Yleld 60%.

Step C: ‘ . "
I\;HBoc ' z‘? :z/:‘(NHz Her
H
- 10004¢ 10004d
To 15mg (0.041mmol) of 10004c in a flask was added 2ml (8 mmol) of
4M HCI (in dioxane) and stirred at RT for 50 min. The reaction mixture was
concentrated to dryness in vacuo to give 32mg of 2004d. Yield 100%.
Note: The conversion of 10004d to 10004 was identical to step B. in
preparative example 3 Synthesis of compound of formula 10003.

Example 5: Synthesis of compound of Formula 10005

o, 0 O\!f
31 N
SED S P
10005

0. -0 es4
~87 287 NHBoc
Or \E/IJHBOG O /J/\

10004c 10005a

Step A:
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| ayer and restored the vigorous stirring inmedi ately.
Checked the TLC at tinmes and after 2 hrs it showed

wa@ eouplogt7el consunpti on of starting material andP@DUS2005/005772

2005/ 087721 PCT/ US2005/ 0058%¥2 81 then separ at _ed t he
| ayers. Washed the water |ayer one nore tine with DCM
3 m)_and dried over_sodiumsulfate. Filtered and

evap oﬂ-ﬁtae‘ﬂOlHFO'h 0§ R -2 guh 7 Gremed) of 1004minuRd Fawastadeied

OSSR A g R, £ PO ) 810°6, e

wiactibovaeestireed: at rtS oSeaiglit. THe fdabtiéh hixtire was Silifiel with

N NN~\ + QCN OO N, SN NuN~ O O

‘1'5%15 0{1 @GoéBEt&ACaTb@nﬁga@ﬁ lgyeraas washeskawith brine,

év\igcg@ ;(g)éle %ﬁ lnové)gL?ﬁTHHb fthel {@QHMf Was é@rﬁ’g%ﬂ %gémgwgraphy

(ﬁi@e B~3286 ﬂ@mcen ]ﬁ)@&le) ¢d geeud Q56Qg 617 Produet 100064. Yield 89%.
02M sol n) under N2 atm and stirred for 30 mn

g{ %e tenperature and 90 mn at room tenperature

Quenched with OJSLOI C %ﬁbd and extr rﬁm Et OAc and

BN

washed wit yﬁr oai dif
sulfate, fil ed evaporat ed e sol vent.

The' crude~. product' was purified via fI h silica
col utm (10-40 %10@68aone- hexane) to afford TO05p , 55

10! 18 g 57020 T B S AR ook e

ﬂhhgmmmpomwamlmmaﬁé) QndStiid aﬂ1 18r8o MIMARP the
completion of reaction as indicated by TLC the reaction mixture was

concentrated in vacuo to dryness to yield 0.241g of 10005b.

Step C:

10005b - 10005c¢c

To 0.241g (0.77mol) of 10005¢ in CH,Cl, at 0° C was added 0.81mL
(1.54 mmol) of 1.9 M solution of phosgene in toluene and 10 mL of saturated
aqueous NaHCO3 solution. The reaction mixture was stirred at rt. for 1.0 h.
The organic layer was separated and dried over (Na,S0,), filtered
concentrated to half volume. 'It was further diluted with CH,Cl, to afford a 0.07
M solution.
Note: The conversion of 10005¢ to 10005 was identical to step B in
preparative example 3 Synthesis of compounds 10003.
Compounds indicated in the following Table 1 were synthesized using similar
reactions as shown in Examples 1-5. Range of Ki* indicated: A<75 nM; 75<B
<250 nM; C>250 nM.
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Example-6: Synthesis of compound of Formula 11001

Step A:

6]
| CszN\é/U\ﬁ/ COZHN._~y
5 ™ e
11001a 11001b
A solution of amide 11001a (Obtained by Cbz protection of tert-
butylglycine —N-methyl amide obtained from commercial source: TCI-Japan)
18 g, 64.67 mmol) in toluene (200 mL) was treated with BH3-DMS (2 M soln.
10  in THF, 65 mL, 130 mmol) and heated at 80° C for 3 h. The reaction mixture
was cooled to rt. and treated carefully with ag. NaOH (2 M solution) and
extracted into CH2Cl2 (3x200 mL). The combined organic layers were
extracted with ag. saturated NaHCO3 (3x300 mL.), brine (300 mL), dried
(MgS04) and purified by chromatography (SiO2, ammoniacal methanol

15 (7TM)/CH.Cl; 1:20) to yield 11001b as a colorless oil.
Step B:
O

0

~ NHCbz S

N e C:siN NHCbz
H 3 |

11001c¢
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A solution of amine 11001b (900 mg, 3.40 mmol) in CHxCl, at 0 °C was
treated with NMM (511 mg, 5.10 mmol) and triflic anhydride (585 mg, 5.10
mmol) and stirred at 0 °C for 12 h. The reaction mixture was diluted with
CH2Cl2 (300 mL) and washed with excess aq. HCI (1M, 500 mL). The organic
layer was dried (MgS0,) filtered concentrated in vacuo and purified by
chromatography (SiO2, Hex/EtOAc 1:9-1:1) to yield trifluoromethane

sulfonamide 711001c.

Step C:
CHs._CHs

E 82\8/:3 NHCbz o o T Q‘COOCH:;
s ,

>S< N._N

° A

11001¢c 11001d
A solution of 11001¢ (1.28 g, 3.22 mmol) in methanol (30 mL) was

treated with palladium hydroxide (200 mg, 10% wt/C) and hydrogenated at 60

psi for 3 h. The reaction mixture was filtered through a plug of celite® and the -
filtrate was concentrated in vacuo. The residue was directly used in further -
reaction without purification. '

A solution of deprotected amine (200 mg, 0.763 mmol ) in DMF (3 mL),
CH2Cl2 (3 mL) was treated with 4-nitrophenylcarbamate 1.16 (409 mg, 0.915
mmol), NMM (308 mg, 3.05 mmol) at 0 °C and stirred at rt. overnight. The
reaction mixture was concentrated in vacuo diluted with CH>Cl, (150 mL) and
washed with ag. HCI (1M, 2x125 mL), aq. saturated NaHCO3; (2x125 mL),
brine (100 mL), dried (MgS0a.), filtered and purified by chromatography (SiO2,
CH2Clo/EtOAC 1:19) to yield 11001d.

Step D:

CH CHg
Y CHy._ CHs

& s=,, OH
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wORoosM8NRI Exanpl e- 6: Synt hesi s of conmpound of POT/IIE1085/005772

11001 CH3,CH3 HONNH2 INF QNNYNOOO 30
11001 Step A: 0 CbzHNN CbzHN,N HH 5 11001a 11001b
A solution of ami de 11001 a (Obtained by Cbz

prot ett003el of tert- butylglycine -N rret hyl anild801e

oa. o7 RAipAT TR 8t LAAME 210l OBRA M ey THF (3

rBHBWEE tieatdd adthrHz Q(3imL )] Hieth@holnB, milBandrtrelgted with LiOH
heated at 80 C for 3 h. The reaction m xture
monohydrate (41.9 mg, 1 mmol) and stirred for 3 h at rt. The reaction mixture

was acidified to pH~2 and extracted into CH2CI2 (100 mL). The organic layer
was washed with H20 (100 mL), brine (100mL.) dried (MgSQ4) filtered

concentrated in vacuo to yield acid that was used as it is in the next reaction.
A solution the acid (50 mg, 0.089 mmol) in dry CH2Cl2 (2 mL) and
DMF (2 mL) was cooled to 0° C and treated with amine 10.11 (20 mg, 0.116
mmol) HATU (57.03 mg, 0.15 mmol) and NMM (40.4 mg, 0.40 mmol). The
reaction was stirred at 0° C for 36 h and concentrated in vacuo. The residue
was dissolved in CH2Cl2 (100 mL) and washed with aq HCI (1 M, 2x 100 mL),
aq. saturated NaHCO3 (2x100mL) briné (100 mL), dried ( MgSO4) filtered,
concentrated in vacuo to yield 11001e that was used in the next reaction

without further purification.

Step E:

CH3\/CH3 ’ SN e CH3\/CH3

"y NO*WJW oo N[’H&*r
Fc"/I\I( FaC/\/:’/\T

11001e 11001
A solution of 11001e (50 mg, 0.075 mmol) in toluene (3 mL) and DMSO (3
mL) was treated with EDCI (134 mg, 0.703 mmol), and dichloroacetic acid
(45.3 mg, 0.351 mmol, 30uL) and stirred at rt. for 3 h. The reaction mixture ,
was diluted with CH2Cl2 (60 mL) and washed with aq. saturated NaHCO3 (30

mL), aq. HCI (1 M, 30 mL), brine (30 mL), dried (MgSO4) filtered,

concentrated in vacuo and purified by chromatography (SiO2,

acetone/Hexanes 20-50% linear gradient) to yield 11001.
Example-7: Synthesis of compound of Formula 11002
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11001 b as a colorless 0ilCH3. St®k B: N NHCbz O NHCbz
H 3 11001c 11001b WD 2005/ 087721 PCTHUS2005/ 005772
110 A solution of am ne 1100 40 mmol ) in
CH2Cl2 at 0 C was treated VVI

nmol ) and tri $%v,@ anhy‘ﬁfrl . nmol ) and
stirred atfOX @ctlon I Xt ure was
diluted w h,N and washed with excess
ag. HCO (1 500 rrL The organic 5 llayer was dried
(MSM™M) filtered concentrated i n vacuo and purified by
chr omat ogr aphy (Si 02, Hex/% é)&i 1:9-1:1) to yield
trifluoromethane sulfonanild8041001c. Step C
CH3,,,,CH3 O ,O NHCbz ~COOCH3 F3C 0 0 HHF3C NN
NN O 10 11001c 11001d A solution of 11001 c¢ (1.28 g,
StepA:mmol ) in nethanol (30 m-) was treated with

pal I adi um hygy, 200 ng, 10% C) and

hydr ogenat ed at%'gb/\( i for 3 h. %?@l\rfe’\quSﬁ m xture
was filtered thro haplug of cellt{ﬁ\Q)C@ndthe
filtrate was concentrated in vacuo. e resi due was

directly used in er 15 reaction

purification. gapb{lpon of depr ot ect ei%hﬁ‘?ﬂe (200 nmg,

0. 763 soiution im%{a)ﬂb)m §112 o Mbﬁ Clg ERIcEnL
W th 4-ni tloro?)henyl car bamat(e 1@% (409 ny dU— % 26/ )

was treated with di-tert-butyldicarbonate (4.13 g, 18. 91 mmol) and stirred at rt.
for 12 h. The reaction mixture was concentrated in vacuo and purified by

chromatography (SiO2, EtOAc/Hexanes 1:5) to yield Boc protected amine.

A solution ‘of the Boc protected compound in methanol was treated with
palladium hydroxide and‘ h‘ydrogenated‘ at 60 psi for 12 h. Th'e reaction
mixture was filtered through a plug of celite® and the filtrate was concentrated

in vacuo. The residue 11002a was used in subsequent steps without further

purification.
Step B:
o]
>LO)LN NH, N~ ~COOCH;
O)J\N N\H/N\:/L\o
I O /T\
11002a ’ 11002b

A solution of amine 110022a (134 mg, 0.58 mmol) in acetonitrile (20 mL)
was treated with 4-nitrophenylcarbamate 1.16 (260 mg, 0.58 mmol), NMM
(177 mg, 1.74 mmol) at 0° C and stirred at rt. overnight. The reaction mixture
was concentrated in vacuo, diluted with CH.Cl, (250 mL) and washed with aq.
HCI (1M, 2x125 mL), aq. saturated NaHCOj3; (2x125 mL), brine (100 mL), dried
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mrol ), NMM (308 ng, 3.05 mmol ) at 0 C and stirred at
rt. overnight. The reaction m xture was concentrated

wo oozag1rol di l uted with CH2CI 2 (150 nil-) and 20r@EER®d5/005772

with ag. HCl (1 M 2x125 miB, aq. saturated NaHCO3

(2x125 ni), brine (100 n), dried (MSO4), filtered

and purified by chromatography (Si 02, CH2Cl 2/ Et OAc

Mg§4 Bltstied andmmfpcbby sheymaiog@aby (SiPa, CHaC)(EOAT N19)
"UN3~0NNOFCOII OOF3C

%'W&?W%WQ-/ 087721 PCT/ US2005/ 005772 111

g@@@q 11001e A solution of nethyl ester 11001 d (210

ng, 0.368 mml) in dry THE (3 nlL) was treated with

H20 (3 nL), metkahol (3 nL) and treated with LI OH

nmonohydrate (41 8 ng, 1 mmol) and stirred for 3

rt. The reacti 'xt8%5vvas acidified to pH—2~°v’d
extracted into organi c |ay WA oo,

washed_wi fih Hzg/%g m), brine (100ni) drhed Mg
Bp¢Hlr ey gpncenti@ted in vacuo gLe ani d N hat was
used| (t 0s i the next reacﬁ?&(Z A\ésol ut |\[6n tthe ©
acid (50 ng, 0/089 nmol) in dr cl Q and,. DWF

(2 mM-) was cooled to 0 C and treated wi th am ne 10. 11

(20 rTg, 0 11602!10 mmol ) HATU (57.03 ng, O.1pioomd ) and
NIVM ( The reaction was stirred at

0C f &S%tlw aﬁMQQ%éZ#Qr % 8-95mnal)dn 41vid1Ckdipyare was

= T A M Yl v

beao’(bn(ab()i@isnL) dried MSOX4) filtered, concentrated

ir 2 a\é? ﬁ'ﬁ% oln?ulrﬁI s%\ilt(%g'}t‘f nzug? 86 5 moI (\EA;jasl dlss&Seg ?r%( t
CH2Cl2:DMF (1:1) and cooled to 0 °C. The reaction mixture was treated with
4 eq of Et3N (233 mg,'2 33 mmol) and 2 eq of 2- pyridinesulfonyl chloride
(248 mg, 1.2 mmol) and stirred at rt overnight. The reactlon ‘mixture was
washed with saturated NaHCO3, and the organic layer was extracted with
CH2Cl2. The orgamc Iayer was dried with MgSO4, filtered, and concentrated

in vacuo. The crude product was purified using silica gel chromatography

using a Horizon HPFC system (30% --> 90% EtOAc/hexanes) to yield 240
mg of 11002c.

Step D:
N
= CH3\/CH3
OCHjs
ST DY o
SZNY NTN 5
40l I TN
S P e 5
11002¢ 11002d

11002¢ (240 mg, 0.41 mmol) was dissolved in THF and H20 (3:1) and
treated with 2.5 eq of LIOH*H20. The reaction mixture was treated with
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15 without further purification. Step EE 0 . CH3, CH3

CH3, ,,CH3 OHO NNH2 NNH2 OOHHN" OO0 OHH
w@205/088a00 N NyNO F3C "I NTN O OO0 1100l1le 1100BCT/PR2045/005772

solution of 11001e (50 ny,1@. 075 mmol) in toluene (3

m-) and DMSO (3 m-) was treated with EDCl (134 ny,

0. 703 | ), .and dichloroacetic acid (45.3 ng, 0.351
M@,Qﬁ,ungg{hp saerian furpg homogenequs:  Bhe reaelion ewdurewas stirred
: ) . : )
o ro il S LR B a0 v
and concentreted 30 vatyo. TheexjuehysObyef Wasesxrhctdd with CH2Clo,

concentrated in vacuo and purified by chromatography _
drieyl with Maeeuo fiierask andconcesbmted i yacye athe sryde was used in

o P PGS RSP UAAHR PCT) Us2008/ 005772 112
Cozhn e RS O TN hsSadn P Hip GO and
c@cc?_llg% ttd% Q?%ET%&E&:’[%Q%@U@ wsUréhted it 1 04 bf H8protected
11.01 (11.01 was deprotected by dissolving (200 mg, 0.61 mmol) in 10 mL of
TFA and 3 mL of Me,S and standing for- 3h. The reaction mixture was
concentrated in vacuo and used as it is in further couplings) (238 mg, 0.41
mmol ) 3.5 eq of NMM (112 mg 1.1 mmol), and 1.5 eq of HATU (180 mg, 0.47
mmol), and stored in the freezer (~ 0 °C ) overnight. The reaction mixture was
concentrated under high vacuum, and the residue was treated with saturated

NaHCO3. The aqueous layer was extracted with CH2Cl2, dried with MgSOg,

_ filtered, and concentrated in vacuo. .

Step E:

11002d

11002d (313 mg, 0.42 mmol) was dissolved in CH2Cl2 and treated
with 3 eq of Dess-Martin periodinane (535 mg, 1.3 mmol). The reaction
mixture was stirred at rt for approximately 2 hr. The reaction mixture was
diluted with 2:1 1 M NaHSOg/saturated NaHCO3, and the aqueous layer was
extracted with CH2Cl2. The organic layer was washed with 1 M NaHSO3 and
saturated NaHCOg3, dried with MgSO4, filtered, and concentrated in vacuo.
The crude product was purified using sil ica gel chromatography with a

Horizon HPFC system (20%-->60% acetone/hexanes) to yield 11002
Example-8: Synthesis of compound of Formula 11003
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was treated with di-tent-butyl di carbonate (4.13 g,
18.91 mmol ) and stirred at it. for 12 h. The reaction

wWorRoos08BF2wvas concentrated in vacuo and puri fi eBCbysS2005/005772

chromat ogr aphy (Si 02, Et CAt¥sHexanes 1:5) to yield Boc
protected am ne. 10 A solution bf the Boc protected

conpound i n nethanol was t[eat with palladium
hydr oxi de and hydr ogenat eaéli?\/gg_‘apy for 12 h. The
reaction mxture was filtere hro hap gof
celite(r) andtheflltratew nt at vacuo
The residue 11002 seq supseduen s ep
wi t hout fu%\ﬁ;\sfg 'f' 1EDSt B CH3 ,CH3 O
O NN NH2 H ~OA N N NO 11002a
11002b A sotr&tio mPh 002a (134 ny, 0.58 mmol)
in acetonitrile (20 ) was treated with
4-ni trophenyl carbamate 1. 161104@0 ng, 0.58 nmol), NMLM
gteg A77 ng, 1.74 nmol) at 00 C and stirred at it.
overnight. The reaction m xture was concentrated in
vacuo, dil ut@dyi®ts CH2Cl 2 (250 i) and wash
aq HCI (1 M %125 nL), aqg. saturated NaHC£\v{2x125
bri ne @l dri ed WD 2005/ 087721

PCT/ US2005/ 005 498CHapys4) filtered and p@g@OCHS
by ch n%i (S|02 CH2Cl 24 Et GAc 1|4,9)Ht yield
116 2b 27‘@9 C T). < N

coO T O 5 11002b 1@? |A s Iu on: of
11002b (279 ngl 0.52 mmol) in £ M roxané|was
stirred at it for 2 h and concentrated in vacuo. The
residue wad1092@ in further reaction as it is.11003a

ammoniAgysabh of 2hfndRunPs 28110030 (%mgi TR M\?ﬁjols fh dry

methylene chloride was cooled to 0 °C and treated with trlethylamlne (0.5 mL,

3.71 mmol) and 2-thiophenesulfonyl chioride (678 mg, 3.71 mmol) and stirred.
at 0 °C for 48 h. The reaction mlxture was taken in methylene chloride and the
organic layer was washed with aqg. HCI (1 M-soln.), and brine. The combined
organic layers were dried (MgSOy) filtered concentrated in vacuo and purified
by chromatography (SiO,, acetone/Hexanes 1:4) to yield 978 mg of 11003a
as a colorless solid. |

Step C:

Y CHa. CHs

G-

COOCH;3 H
\0\\3/:0 H ',;}\/J% W \Q(N
T TI IS 01 s

11003a 11003b

A solution of 11003a (1.2 g, 2.22 mmol) in THF/H,O was treated with
LiOH+-H.0 and stirred at rt. for 3 h. The reaction mixture was acidified with 1 M
ag. HCl and extracted with CH,Cl,. The combined organic layers were dried

(MgSO0,), filtered concentrated in vacuo and used as it is in the next step.
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10 CH2CI 2: DVF (1:1) and cooled to O C. The reaction
m xture was treated with 4 eq of Et3N ( 233 ng, 2.33

wones)psaad 2 eq of 2-pyri di nesul fonyl

ng, 1.2 mmol) and stirred &%6.rt ov

erni ght.

The

reaction mxture was washed with saturated NaHCGS,
and the organic |ayer was, extracted wth CH2CI2. The

or gam‘\csqllat}flfr ofaeid dﬂﬁ)@mma h75y80al) in diy EHaGlo éhanl) and

chl or i dePCT1/B4805/005772

BRI 77 ) viesngoater e B {2 and st i zsmine 12:04100 mg, 0.263

AT 45 oy A B 010 o

reaqﬂomwm stred bt OF 8 fdr 144 and céneerraietiunNvacdo. 0 hé rdS|due

WS st Bt RO Er R L pod wsatioch i e il da Wi oo
RN OB BB EPat 1P it bR,

filredo Lok detirated IS VAP RRERLH1 ooT:n@tHaQ Wéé ﬁbdﬂﬁhé rfext

was stirred at rt for app pr oxXTmat er

Yy hr .

Feagtionomthaut furthenpuyificatiaied with 1 |v| aq HCI and
%&?ﬁﬁntrat ed in vacuo. The aqueous | ayer was extracted

CH2Cl 2, dried with MgSOH4, fi

| tered,

and

concentrated i nCdacu6t; The crude was used in 5 further

coupl i ngs without any puri f| tion.

0.32 mmol ) was di g
to OCC. The reacti®

vedH| n

The acid (179 ny,
. IHCH2Cl 2/ DVF and cool ed

~tfeated with 1.3 eq

of. @e?(bt ect%d H11. 01 §11.01 ¥as deprotected by

T

was

e sy

11003b

in 10 mcQf JiA and 3
h. The react%@ﬁ mﬁxture

A solutlon of alcohol 11003b (1 OO mg, 0. 133 mrhoi). indry CH2012 (4
mL) was treated with Dess-Martin reagent (Dess, D. B.; Martin, J. C. J. Am.
Chem. Soc. 1991, 113, 7277.) (150 mg, 0.345 mmol) and stirred at rt for 2 h.
The reaction mixture was diluted with aq. Na,S,03 (5%, 30 mL) and aq.

saturated NaHCO; (30 mL) and stirred at rt. for 15 min. The reaction mixture

was extracted with CH,Cl, (100 mL) and the combined organic layers were

dried (MgSO0y), filtered, concentrated in vacuo and purified by chromatography
(SiO,, acetone/Hexanes 20%-55% linear gradient) to yield 11003.

Example-9: Synthesis of compound of Formula 11004

CHa._CHs

11004

RS H O
OO w8 0
SN Y o
AN O

{




10

15

20

10 concentrated in vacuo and used as it is in further
couplings) (238 ng, 0.41 mmol ) 3.5 eq of NW (112 ny
wda2dsoeok), and 1.5 eq of HATU (180 ng, 0.47 PODUY2005/005772
and stored in the freezer {¥7 0 C. ) overnight. The
reaction m xture was concentrated under high vacuum
and the residue was treated with saturated NaHCGS.

SteeAaqueous | ayer was extracted with CH2Cl 2, dried
with MgSO4, 15 filtered, and conceptrated in vacuo.

Step E: NHOHz H N N, CHa-~ N N 00 ON
OH_,FI_EN 'EOO“”NOQ %1

“11002
11002d (313 .42 mml ) was di ssollvedhj n cH2Cl 2 and

treated 20 W|th 3 eq of Dess-Martin péritodi nane (535
ny, 13rmo|) H;I reaction m xture wa red at rt
for approxinma 1eq %2 The reaction rrﬁﬁ%%

di | uAegblwtidrhoRarhink M@Mﬁpfﬂosmguowolnhmegmzt (BeamL)
aqueous | a ‘er was extract ed wth CH2CI 2. The organic

waggeplathio WaClard teatedwith NAHBCB0AmY, %k nilit Hde reaction

weR teten Wi rtiled e nyeblands REE: 5 Weihe o b’ Shana. M
Ji Ofy. Wherf M 9IAL 67 880y (0V5tL2a1.3HASoRPTh (clH zgﬂcﬁmurred at rt.

(20% - >60% acet one/ hexanes) to yield 1100

owyRighdsT ke seadlionpvixidreovasdiluted ami.tnaqd-lﬁb(momm 2nd
%gété’é%%%%éﬁ%xs& i"r'?l_). e c% rll\éooo%an%\ﬁa%r \A9a§\|e§t~r§qed

with brine (30 mL) dried (MgSO,) filtered concentrated in vacuo and purified
by chromatography (SiO., acetone/Hexanes) to yield 11004a.
Step B:

O
(
S. NHCbz NHCb=z
N N
T |1 ' B(" 1
- 11004a . 11004b .

A solution of sulfenamide 11004a (2.00 'g,-"5.43 mmol) in CHxCl, (60
mL) was treated with MCPBA (2.34 g, 8.145 mmol, 60%) and stirred at rt. for
1h. The reaction mixture was diluted with ag. Na;S,03 (10%, 50 mL) and aq
NaHCO; (saturated, 100 mL) and stirred at rt. for 30 min. The reaction mixture
was extracted with CH2Clz (150 mL) and the combined organic Layers were
washed with water, brine, dried (MgSOy) filtered concentrated in vacuo and
purified by chromatography (SiO., EtOAc/Hex 1:9->1:1) to yield 77004b.
Step C:

0
S. NHCbz Q H H\/&
TET ~>(f§',v“/ﬁ'wr”g 0
I
/l\

11004b 11004c
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10~ 11003 Step A: CH3 CH3 CH3 CH3 Q' COOCH3
CO-WO0OCH3 HNNNOO.1.OHH ~Y=NNYNV OCa

wa108287721003a 5 A solution of anmmoni um salt BADORm05/005772

(880 ng, 1.86 mmol) in dryli8met hyl ene chl ori de was
cooled to O C and treated wth triethylamne (0.5 ni,

3.71 mol ) and 2-thi ophenesul fonyl chloride (678 ny,
3. 71 Arssllytionef @bzw@@ctedaaompwndnﬂgggg (1.5 3.8Qamol in

et % W BBl bRl RearSBiohy Bn ) aney

hydro enaﬂw SfBWpsigar 1 h. Theashétidrabfixtarawias fiterédthrough a
(MyS filtered concentrated in vacuo and purified

ngcqfﬁ@m 2 spRgENisited in Haeua ewae usedJon further segstiong

as a colorless solid. Step C CH3
®@8E%k@pmc%—@ "OCOOCH3 HOHH 0~ 0 HHNN N- CYS
N O 0A+sdwt£bn a&b&ot@tedénﬂd@gﬁao%mmrﬁoﬁm dbét@ﬁltﬁlﬁa (20
1 03a (1.2 HF/ H20 was treated with

a3t fatirapnaricareRmate, 1.1 # €4 @) mmo,
M*Bﬁ%@ Ah ot e e Berbloh e RUHBE FiBpre

Wi 80nEentrateticn acicoontilatednaitte d:HzCIQe(QOO rabpand acshed iviith aq.
is in the next step. WO 2005/ 087721 PCT/ US2005/ 005772
HES (1M, 2x125 mL), ag. saturated NaHCO3 (2x125 mL.), brine (100 mL),
dried (MgSOQ4), filtered, and purified by chromatography (SiO2,

CH2CI2/EtOAc 1:19) to yield 11004c.

Step D:
\ CHg CFa
S N 0
[—)\ : ' N NH,
9 H H N COOCH3 o o H H N X I
TRy T
0 1~ O 7
™ N2
11004c 11004

Intermediate 11004¢ was converted to 11004 by coupling to
intermediate 12.03 followed by Moffett oxidation identical to the procedures
described in preparative example-6 of synthesis of 11001, Step D and Step E.
Compounds shown in the following Table 2 were synthesized using similar
reactions as shown in Examples above. Range of Ki* Indicated A <75 nM;
75<B 2250 nM; C>250 nM.

Table 2

Entry Structure Ki*




A solution of acid (100 ny,

0.175 mol)

in dry CH2Cl 2

(4 m.) and DWVF (4 nlL) was cooled to 00 C and treated

wowdos/osatene 12. 04 (100 ng,

0.263 mmol) and NW (70.4 m9, 0.704 mol).

reaction was stirred at 00 C for

The

0.263 mmol) HATU (RODURDN5/005772

14 h and concentr at ed

_ i n-vacuo—The residue 5 was dissolved in CH2CI2 (100
n.) ang washed wit h aq. (1 M 2x 100 |nml), aq.
saturafed NaHCO3 (2x| OQit) brlne (100 n.),} dried
(MyS04), filtered, co cetr edln cuo jto yield
11003b| t hat was used i NNCh eaéti or] without
16&35(“3 purificatio. CD: Q,,CH3 HOHH N N-~

N ~0 0 0 CH3 Sal HH 110080 N0 H
H NNY--Nvo(DOo OlO:.-.;llOOS A sol ution
of alcahol mg, 0.133.rmmoi) in dryCH{ 2
(4 nL reéte with Dess-Martin reaggnt (Dess, D.
B.; My tln Am Chem Soc. 1991, 113, 7277.)
(150 ny, O. 345 mml) and stirred at rt for] 2 h. The
reacti bn mxture was dil,uted wth aq. NaZ32G3 (5% 30
nm.) angd aq. 15 saturat NaHCO3 (30 ml-) dnd stirfed
at rt.|for 15 mn. ThegTreactjorRmxture was extracted
with CH2Cl 2 (100 ml 5 )@%&%N ordani c | ayers
were dried (MS fillteted: cghcentratgd in vaguo
anoopurified by c t 0Qr aphyY (Si 02, acet ong/ Hexanes
20% 5590 | | ne 5 ) to yigld 11003. {Exanpl eq9:
Synt hesgi s. ’/co nd of For a 11004

s H 9 H
| Qﬁ(” N
11003 >L\/k\oo > A
OxNH '
2P
~-Sy NH
Y
0]
(O~ e
N
UL e
11004 O] A




CH3,,,CH3 HO NNH2 N N NuNO O O 20 11004 WO
2005/ 087721 PCT/ US2005/ 005772 117 Step A: O HN

wWORD873821 NHCbz
11001a (150 nm,

~ N 11001a 11004a A sol uti onrOf/uszo05Ia05772
0.567 mml J20in CH2CI 2 (5 m -)
cooled to 00 C and treated with NwWM (100 ng,

The reaction was treated with tent-butyl

5 was
100 nL).

sul f eny

and stirred at
m xture was diluted wth
%gbrgcted with CH2C 3
1308P Jas extracted 10

(MSHA)| filtered co
by chrgnat ogr&pBy (Si 02,
11004a. X NH
11004a
(2.00 ¢

: 53 mmol )

I chloride (Sun, P\
Chem 1997, 62, 8604) (0.5 mi, 1.3
It . 0

gﬁipﬁﬁ%@ briﬁéggﬁ
e ated in
I f

tion of sulfenamd
in CH2CI2 (60 m-) was

Weinreb, S. M;

The
H30
conbi
0Om-)
uo and
acet one/ Hexanes)
~S, i NHCbz S,

r nijjght

g.

0 2 Th

)

Shang, N
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reactid

m -) andg

ned or gg
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purifig
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N 4NHCI >

e 1100443

treat ed

|
in
n

ni c

d

'PBA (2. 34 0,
1 h.

S23 (10% 50 m
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was extract
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rt. fon
ag. Nai
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m Xt ur 6
aqobsng
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purified by chromatography (Si 02, EtOAc/Hex 1:941:1)

to yield 11004b. Step C O~COOCH S. NHCbz if HH 3
w®2005/081701 N NYN O 11004b 11004c WO 2005/ 08772AT/US2005/005772

PCT/ US2005/ 005772 118 A s#diuti on of Cbz-protected

conmpound 11004b (1.5 g, 3.90 nmml) in nethanol (25

nd-) wa

treated with palladiumhydroxide (10% on C©)

and hyd
m Xt ure
concent 1
reacti on
depr ot ed
3008 |

(1.879 ¢
stirred
concent n
and wash
sat ur at €

rogenat ed at GQ/pS| for 1 h. The re
was filtered t -oqu D @Iug of ce
ated in vacuo.N sad_kQr furt
5 wi t hout ~gny i on. A sol u
tedmm% 1.909, 4.90 mol) in ac
) mas-%#eaﬂﬁdmhnth 4-Rid r ophenyl car
, 4.20 p H NMM(J.@GZ g,
at rt. ight. The reaction m xt
ated in vacyio diluted with CH2Cl 2 (
ed with 10 HCO (1 M 2x125 nl),
rd NaHCC3 125 nL), brine (100 ni)

action
ite and
her

ti on of
etonitri
banéi

ure was
200 m -)
ag.

dri ed

e 1
10.5 nmol ) and

(MyS04),
(Si 02,

CH3, ", ,(
~ry N O
11004c \

!nﬂengec
i denti cd

fiTtered, and pull

CH2Cl 2/ Et OAc 1:19)=to yield 11004c.
[H3 O O cCOOCH3 HN i H H~ O~
:N )~0YZN O O Yoac 4 |
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described in preparative exanple-6 of synthesis of

11001, Step D and Step E. 20 Conmpounds shown in the
wo edoso8d7ay Tabl e 2 were synthesi zed using si m PEr/US2005/005772
reacti ons as shown in Exanpl2es above. Range of Ki*
Indicated A :!11J5 nM 75<B:!250 nM C250 nM Table 2
Entry Structure Ki* WO 2005/087721 PCT/US2005/ 005772
119 H O N NHZ 11001 >\900 A ONH FOSONHF)--| NF
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O O 11004 >~Xo A OyNH OGS O ~N NH WO 2005/ 087721

PCT/ US2005/ 005772 120 V HO N N NH2 -~y 11005 o 0 o
w®@2008/084421) 0~0 S NH HO N NH2 11006 O o VO APCTOYBEd05/005772

OO NH " CHO NNNH2 118307 0O 0O A ONHOOy s ,dH
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11391 0 0 o B ONHO0O HF F F S\'N Exanpl e-10:.
Synt hesi s of Conmpound of Fornmula 12001 v HO QyL(NH2

we2@s508770y NH "~ NH 12001 SAN H Step A: WO PCT/US2005/005772

2005/ 087721 PCT/ US2005/ 0057002 214 0 NHBoc H2N NHBoc

H2N 12001a 12001b A solution of 1200l1a (2.0 g, 9.2
mol , I ndofine chemcals) in toluene (150 ml-) was
treated with BH3DMS (- ITQ M 3 ni-) and,e'ted at  po C
for 2 5 h. The reaction mrxture wa coE,\/Qd to 00 ¢ and
dilutedf with 2 M= Thel organi £ | ayer was
extracted with ¢ I6rg nic | ayers
were drjed (MySHA ncentrgted i vacuo o
Vi 1. 1 ¢ . @p B: NHBoc(r) A NHBCI
Cr 10 {12001b_120010-A B@l uti on oflam ne 12001 b (p0O0
ng, 2.5 mol)=n CH2C2 (10 mM-) was treated with
benzene| s N NHde (669 ny, 3.8 nmol) and E{SN
(384 np, (3_§ mmiol ) Jand stirred overnight at 0 C The
reaction mxture was\diluted with ag. 1 MHC and
ext+acted—wth—CH2CH2- Tb\.e/co%%ﬁred ofr-gap-t—l-ayer—as
11374 A

11375 A
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15 dried, filtered and concentrated in vacuo. The

resi due was purified by chromatography (Si02,
wE@aostekanes 1:3) to yield 552 ng of boc proPerUszO5/005772
phenyl sul fonani de conpoungio A sol ution of
Boc- conpound (552 ng, 1.6 nmol) in 4M HCl in di oxane
at it. was stirred for I h and concentrated in .vacuo.
The Tesj due was triturated/ 20 wthether—gnd—the ]
solid separating out was #sol ated by decanting the
et her ljayer and gsied i n/vacuup t ofyi e[d 12001 c.
Step C|V u@ NHMH ( 0SO \H -~
Cr ~ 12001c 120944 / US2005/ 00572
2187 spl ution of d 2001c{ (13} ny
0.5 nmmofj ) in CH2Cl 2.DMkH(1: 1, 20 -) was|treated
with 4-jitropReflyl carBamate 1.1 6 . , 4.20
mol ), N ~86¢- M. 5 mol ) and stirred at it
overni ghtll _fthe freadtion m xture was concentrated |n

vacuo dj |l uted wth Ci2 (200 m-) 5 and shed W th
ag—HCH-(1 M 2x125 ), ag. saturated Na

LA

nl), brjne (100 ni), dried (MyS04), filtpr

purified by chromatograppy (Sj,02,oHexahes
to yielld 12001d/ Ste D:vvohN NNH 000 PO
NHONH Y ~ NH N'SOYNH
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NI/ 1 H10 12001 d 12001
converted to 12001 by coupling
wo edoso8Edl by Mof fett oxidation
res described in preparat2Me
of 11001, Step D and S-tep E

of Conpound of Formula 12002 V CH O HN N M~

I ntermedi ate 12001d was

to internediate 10.11
i dentical to theCpUSmesins772
exanpl e-6 of synthesis
Exanpl e 11: Synthesis
OO0 O

A A O OOl ONO—F=2.0.4

OYNH QSO NH H 15 12002
PCT/ US2
12002b
Soc. 19
was tre
heeged
cool ed
w th CH
extract
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DL EDP

A sol ution 12002a
68; 531) (11.62
ated with BH3

at 70C over ni

to rt and qgﬁ§ch W th
%p’

2Cl 2. Thepc or ga

ed wi h4iri apgl conce
20.75“7 of(80% . St
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N~ 10 12002b 12002c A solution of 12002b (2 g,,7.24

mol) in nethylene chloride was :=treated with
w@eos@sTie1 (7.9 g, 100. nmol ) ; and. rt met hanesul f oPgT/US2005/005772
chloride (1.24g, 1.0.86 ne1ol) and stirred at rt. for
24 h. The .reaction m xture was washed with 15 aq HCl,
saturated NaHCO3 and brine. The organic | ayer was
aried—((vgSO4)—fittered;concentrated—n—vacuo—atd
purifidgd by chronatogrgﬁﬁy (Si0% gget one/Hexanes
1:2) tq yield 12002c. CH V N ~ChzHN 5Ns{O O
O HOJ/INH 12002c 'N H RO A sol ytion of
12002c |(465 ng, 1. h&nol was |t reat ed
wdgspdl | adi um on nated flor 2 h at

50 psi.| The reacti NAl Xt ure wg iltered|throughia
pl ug of| cel (r) and concentrated in vacug to WO
2005/ 097 N 5/ 005772 217 isolatelthe

depr ot €c ani ne [whi ch was used in the next reaction

wi t hout{ further“puyification. A solution ¢f
deprotedgcted amine in CHCI2/DVF (1:1) was treated Wwth
4-ni tr dphenyl car bamat™e/1. 16 (612 ny, 1.37 fmol), NW

(548 ng, 5.48 5 mol )and stirged at rt. for 12 h. |The

reactidn ni e was/cohcerfir ated Fn vacu¢ dil uted

with CHzdl 2 0 L) AR dwthvads HE (1 M
red

>

d S
[a SdONa Q(2x125 nL), brine

2x125 . \sak
({1(1@@%), dri ed glvg04),

filt , and purli fi&d by
chromat|ography ('S H

" Hexanes/ acetone 1:4) [to yield
12002d |( 568 )., Step D V V
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OCH3 NOH OONNN ONHOOOONNHONH 12002d
HOer Y. , 12002 H Internedi ate 12002d was convert ed
wo 000528021 by coupling to internediate 12. 04 fptT/os®ds/005772
by Dess-Martin oxidation i@gentical to the procedures

described in preparative exanple of synthesis of

11003,. Step C 15 and Step D. Conmpounds shown in the
folTowlng Tabl e 3 Were_synt hesi zed Using simiar
reactidns as shown in E}{anpl es aboye. Rang¢ of Ki*
I ndi catjed: A<_75 nM <B ¥509nM[ C250 nM Tabl e 3.
Entry Structure Ki* e OQN iH PCT/ US2005/ 0057]72
218 v |H O N NH2 1}&%% AGO\V/NH si/O"(
(M388 N NH H CH™O N N,Aj\ 12002 o ¢ ACOyNH s
| N NH OYNH
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N
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HVHONNH 12003 o0 (¢c) A ONHOSN~-NH HV H N

NH2 B 12005 >~io \VO'NH O- OOy NH NH WO
wQoe@5/0882i721 PCT/ US2005/ 005772 219 V H 0 N Ne®¥RS2005/005772

12006 OO0 OB OyNH GO NH4 HONNH >1V 0 OO

12007 ONHA © NHHN SO 10 V

O

NHBoc
HzN/lI\‘HBOC . H?_N/I

12001a 12001b
A solution of 12001a (2.0 g, 9.2 mmol, Indofine chemicals) in toluene
. (150 mL) was treated with BH3*DMS (~ 10 M, 3 mL) and heated at 90 °C for 2
5  h. The reaction mixture was cooled to 0° C and diluted with 2 M ag. NaOH.
The organic layer was extracted with CHCl, and the combined organic layers
were dried (MgSO,) filtered conceﬁtrated in vacuo to yield 1.1 g of 12001b.
Step B:

\\//

NH CI
HQN/INHBOC ©/ /I 3

10 12001b 12001c
A solution of amine 12001b (500 mg, 2.5 mmol) in CH,Cl, (10 mL)
was treated with benzene sulfonyl chloride (669 mg, 3.8 mmol) and Et;N (384
mg, 3.8 mmol) and stirred overnight at 0 °C The réa(;tion mixture was diluted
with ag. 1 M HCI and extracted WIth CH2Cl. The combined organic layer was
15  dried, filtered and concentrated in vacuo. The residue was purified by
chromatography (SiOq, EtOAc/Hexanes 1:3) to yield 552 mg of boc protected
phenyl sulfonamide compound.
A solution of Boc-compound (552 mg, 1.6 mmol) in 4M HCI in dioxane
at rt. was stirred for 1 h and concentrated in vacuo. The residue was triturated
20  with ether and the solid separating out was isolated by decanting the ether
layer and dried in vacuum to yield 12001c.
Step C:

0,0

N7 + ~
S\N NH3CI Oy -NH
DD G,
N7

12001c 12001d



HONNH N -YO OA 12008 >1j 0 O NH OSO‘H CHYV
HO ~NNH2 12009 - y o O AO0OO0O ONH NNMNH " H WO

WQ@O@5/0887721 PCT/ US2005/ 005772 220 H O ' N N NeEI/L2B19005772
X000 AONHU OOy VS ,NeH Hyc v HON NTVNH2
12012 0 0 "m0 A Oy NH 'O ' ( /S.NNH w H''X

A solution of deprotected amine 12001¢ (139 mg, 0.5 mmol) in
CHoCl/DMF (1:1, 20 mL) was treated with 4-nitrophenylcarbamate 1.1 6
(1.879 g, 4.20 mmol), NMM (1.062 g, 10.5 mmol) and stirred at rt. overnight.
The reaction mixture was concentrated in vacuo diluted with CH2Clo (200 mL)

5 and washed with aq. HCI (1M, 2x125 mL), aq. saturated NaHCO3 (2x1 25
mL), brine (100 mL), dried (MgSO04), filtered, and puﬁfied by chromatography
(SiO2, Hexanes/EtOAc 1:2) to yield 12001d.

Step D:

10 12001d T 12001

o Intermediate 12001d was converted to 12001 by coupling to
intermediate 10.11 followed by Moffett oxidation identical to the procedu res
descnbed in preparative example- 6 of ‘synthesis of 11001, Step D and Step E.

N

Example 11: Synthesis of Compound of Formula 12002
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Step A:



v HONNIyNH 12013 0 00 A O/NH 00 NHCGS S N

H- VHOH12014 >0 00 C ONHV 57 VSN NH H
woW0R085L087721 PCT/ US2005/ 005772 221 V H O pCTNUBR005/005772
YNH 12015 000 C ONHO26 H S\N VHOH >IN

N~-N 12016 0 0 0 B OS5 O OYNH N NH S H- 0.

CbZHNi fCONHZ CbzHN

‘ 12002a V -12002b

A solution 12002a (Gregory, H. et al.; J. Chem. Soc. 1968; 531) (11.62

g, 42.08 mmol) in dry toluene was treated with BH3*DMS (~10 M soln, 6.3 mL)
5 and heated at 70°C overnight. The reaction mixture was cooled to rt and

quenched with aq. NaOH and extracted with CH,Cl,. The combined organic
layers were extracted with brine and concentrated in vacuo to yield 12002b
8.77 g (80%).
Step B:

NH,

NH,
CbzHN Os 0
ChzHN 552

- ij\H
10
12002b 12002¢c
A solution of 12002b (2 g,7.24 mmol.) in methylene chloride was
~treated with pyridine (7.9 g, 100 .‘mmol);andmethanesulfonyl chloride (1.2441'9,
. 10.86 mimol) and stirred at rt. for 24 h. The‘.rea.ctionl mixture was.wash'ed with:
.15  aq HCl, saturated NaHCO5 aﬁd brine. The —organic léyer was dried (MgSQO,)

filtered, concentrated in vacuo and purified by chromatography (SiOx,
acetone/Hexanes 1:2) to yield 12002c.

. Step C:
(N_)YOCHa
0520
CbzHN Sg?
N/\S/\ */&O O
H > O _NH
o
~S. NH
12002¢ - ﬁ/ij 12002d
20 A solution of 12002¢ (465 mg, 1.37 mmol) in methanol was treated

with palladium on carbon and hydrogenated for 2 h at 50 psi. The reaction

mixture was filtered through a plug of celite® and concentrated in vacuo to



O-NH2 N 00 o 12017 OyNH A ONHHN, OO0 HO N N NH2
12018 0 0 0 A OyNH O'O NH H WO 2005/087721

wEAs8Ze05/ 005772 222 VHOH N NN 12019 BCDUS2085/005772
O\/NH oSONH H- HO N NH217 O O 12020 OONH A NH HNC
OO OHHN, CO 012021 ONHO A

isolate the deprotected amine which was used in the next reaction without
further purification.
A solution of deprotected amine in CH.Clo/DMF (1:1) was treated with

4-nitrophenylcarbamate 1.16 (612 mg, 1.37 mmol), NMM (548 mg, 5.48

5 mmol) and stirred at rt. for 12 h. The reaction mixture was concentrated in
vacuo diluted with CH2Cl2 (200 mL) and washed with aq. HCI (1M, 2x1 25
mL), aq. saturated NaHCO3 (2x125 mL), brine (100 mL), dried (MgS0O4),
filtered, and purified by chromatography (SiO2, Hexanes/acetone 1:4) to yield

12002d (560 mg).
10  StepD:
N o 4
ﬂ\(&o o Noe~
OYNH O

Intermediate 12002d was converted to 12002 by coupling to
intermediate 12.04 followed by Dess-Martin oxidation identical to the
procedures described in preparative example of synthesis of 1 100#3, Step C

15 and Step D. '
Compounds shown in the following Table 3 were synthesized using similar
reactions as shown in Examples above. Range of Ki* indicated: A <75 nM;
75<B 2250 nM; C>250 nM.

Table 3

Entry Structure Ki*
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To the am de 13001b (3.37g,13.8 mmol, 1 equiv.) in
toluene (100 nL) at roomtenperature, added BH3Me2S
W@ b@sjosB2equi v., 41.4 mmol, 4.14 nl) 20 and redt/usmds/005772
at 80 Cfor 3 hrs. Evaporaexd off the solvent and the
crude product was quenched with 2 Mag. sodium
ydroxide and extracted with dichloronethane. Washed

the organic layer with kriine and dried ov anhydf ous
sodiunteulfate FrIteredyand evaporated 0 f t he
solvent {to afford 1.8 . The cqude product
was used for next step NHE i cation. Yilld,
(55 9 Step N B Boc 2005/ 087721
PtEtQ 2005/ 005772 3 1c 1 d To the A
Boc- protject ed . a .@PMWOund 130 (540 pg, | equjv.)
in dlcrloro ane ( nm.) at ice tenp was added
triethylia n%% and acetyl chlogide (3

equi v.). Strrred*f 1 hr at ice tenperatuyure and tlen
at room|5 tenperature for overnight Quenched with jag.
sodi um i car bonate and—_extracted—wth—EtQAc—Washed
with INJHCI and then wit¥ brine. The orgahic |ayer

were drijed over anhydroysso unksulfate filtered and

evaporatied off the solzsakzr rude, pr pduct was

purified via flash ( 410- 9] Et OAc Hexane) .
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15 Yield, 62 Step G O HHHOH Yy BocHN OO0 d H3N
0 OO 13001g 13001h 20 To the Boc am no conpound

wa 308hg77¢860 ny,

| equiv.) added 4M HCl

i n di orRENES185005772

m.) at roomtenperature. Sed2rred for 1 hr. TLC showed
no starting material. Evaporated off the solvent and
azeotroped with hexane and then wth ether. Washed
out thel non polar nat %a"l wi th ether and kept undér
WD 2005 087721 PCT/ US2895/ 005772 227 hi gh yacuum gver
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purification; Produc N. | ow solid) =
750mg (P9% . Step~ Oy H NOH N -1-Y
a2038 Q O N OCN. 0071 3001i To theA
anmoni um sal t, 13801pny (150 ng\0.318 mol | 1 equi|v.)
in DCM (5alg wasjadded 5 m of ag. sat. NaHCGS.
Stirred| vi gl NH ice tenperature for § nin.
St opped| stirrighg gnd phosgene (2 equiv. 20 %in
tol uene, 0.318 S syringed out to the |ower |ayer
and—restored—the—10—vkgorous—strng—t+rredtately-
Checked| the TLC at tinmgg and after 2 hrs it} showeq
conpl et consunption starting material and then
separated the 'layer§. st‘{éd tihe K}ﬁg er Ia_ﬁer one
nore tipe with DC_I d e “conbi hed organic
| ayers were dried r 8d0um ul tate : "The organijc
P
020 OYNH A
(R
HN,
o‘f’n)
Y
S H ‘
S (_)\(N'
; N
ﬁ\(& ©
12021 o O A
N \\l/
—Suy NH
H
w
Y
N O H
Ul
N
*/& © °
12022 0 C
Ox_NH
N\ Y
~S N NH
H .




5

was filtered and conc
vol une: Used 13001 i

entrated in vacuo to hal f:the
as a 15 stock solution of 0.01 M

wdygoodiog1rei ng to 30 nL of dichl orornethane. St PET/BES2005/605772

OH NNONN OCCN-OOOZEINY NV '"OOOO0 13001
13001 20 To the ammonium salt 13001e (22 ngy, 0.102

nmol, 1.1 equiv.) in DCM (10 m) was added DI PEA (6
equiv.,| 135 L) at ice t\e,rfperature Added ijsocyanal e
130011{(1 equiv, 9 m ¢f%0.0 nder |[N2 atm| and
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mz, 633 (M+1),
of nol

312, Exanpl e 13: Synthesis
pcular formula 13002 Q H N NH Y

filtlerled and e¢vapgratied

umslfa@e :

UHude WD 20057 087721

product was purified via fl

o acet one- hexane) to afifford 50
| ess solid. Yield, (78 9 M5 (ESI)

of conpound
N N-ION

ash

H3N

ry~ o} 5 13002 Step + NBocHN O O C
0 O 1.03 1.04 [‘)\((H NH, |
N
N
*/& S 0
12024 O 1H o B
2 Y
~S N NH
H -
N
S H O H
LIS ~
N
*//% o N °
12025 : o C
Ox NH
\// Y
~O N NH
H
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Example~12:Synthesis

of compound of molecular formula 13001

Step A:
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wo eons/08Beirred for 2 h. TLC showed no

To' the Boc protected di peptide 1.03 (3.6 g, 9:42-mmot,

| equiv.) 10 added 4M HCI/ di oxane (60 m -) at room

st art i NBCT/US2005/005772
mat eri al . Evaporated off tB¥® sol vent and azeotroped

wi th hexane and then with ether. Washed out the non
polar material wth ether and kept under high vac.

over night. Usedithe salt, 1.04, w tout purification.

. Product isol aygd~s-34Boe00 9. 1 NB4Bec + N OVE N
owe ('--T- 3N 0 OCCN) OO '1.04][13002a To the
am ne hydrochl oride>~1.04 (3g, 9.4 i n

di chl or onret hane 550 m) was added 50 of sat.
NaHCOB. Stirred¥0@dmaously at ice tem@00tture for WO

2005 172 /,US2005/.Q0 772 29 5
st i rllrr?' il é‘ﬁc?:"ﬁﬁéggé%& ?8 é ’ﬁﬂLU/X r%\'”kﬁ)s a@ﬁéne%' amine
hididochistides(Id 8gEd, o8, QQ%HM?) WQ?@&SE@M@H |ﬁgﬁ'¥ 'N?N-‘afrﬁgthyl

the vigorous stirring i nrediat el Checke
farmasmidgr(d0 ) and gopled te O °§ho%die¢ b (& %@qmunﬁlﬂ&fhmmol)

ey RIPEA TRl oA B BRI ik ur
aﬂh@é}blﬁér@ﬁ‘ﬁhélmlﬁpér&ttﬂ‘ré mdslwy%.@cero mﬁw%mpéraefa HAY
fate. Filtered and evaporated off the sol vent using

SW&%%WW&IJBU% Hradroamy tempeeaiuea diited witheEtQAR and waghed
I8 BRGNS el Vi g S8 B B
sgifatet filkeretipand buapdrerted @fpthierggstiveritOCll@® pfoduct iséied was
pﬁé@ﬁé% ﬂas%ﬁ?mr? ( q,%-lg%% k’:'tg;\g-l-cl)exarllé) tolgf?o%a&'ﬂ g of 13001b.
Yield, (99 %).
'H NMR (CDCls, 300 MHz) 8, 6.0(bs, 1 H), 5.35(d, 1 H ) 3.82 (d, 1 H), 2.8 (s,
3H), 1.4 (5, 9H), 0.98 (5,9 H).

Step B:
NHBoc - , H

13001b 13001¢c

To the amide 13001b (3.379,13.8 mmol, 1 equiv.) in toluene (100 mL)
at room temperature, added BHz*Me,S (10M, 3 equiv., 41.4 mmol, 4.14 mL)
and refluxed at 80 °C for 3 hrs. Evaporated off the solvent and the crude
product was quenched with 2 M aq. sodium hydroxide and extracted with
dichloromethane. Washed the organic layer with brine and dried over
anhydrous sodium sulfate. Filtered and evaporated off the solvent to afford
1.8 9 0f 13001¢c. The crude product was used for next step without
purification. Yield, (55 %).
Step C:

NHBoc 0
Hr}l /U\N NHBoc

—_— -
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To the am ne salt, 1300le, prepared as descri bed

before, (151 ng, "'.0.73mmmol, 1'equiv.) in DCM (10
workgosmsw2added DI PEA (8 equiv., 1.01 ni,.- 15 BCB®S2005/005772

nol ) at ice tenperature. A¥ded i socyanate 13002a (1

equi v, 13nml of 0.02M soln) under N2 atm and stirred

for 30 mn at ice tenperature and 90 mn at room

tenperature. Qudd0Add with 10 %citri3®0dea d and

extracted wih EtOAc and washed w ine. Dried o

over T8 st Bratcuteadlifo Soavsand 13pPle df4gme. 1 equiv) in
dielipomatiRihe ' ’ -

T A Za0 ] e S W SR RIS (330ury) and
aggtylghionde (hrgquiv.)1 Stioed for hhwait fee tatopéeraturd ahd theT @t room

o ! . 300.M1z), 8, 5.8(bs, N 5 4(b
te@@gra@r%‘%?%?eﬁalglﬁ_(Q\J%p):liecp_l) \’Nltﬁ.f @_Sc’}z ( Wg%m bg:(aggmame and
exdtiicted with(BtOA) WasHSH With PRHCILafd theA willh blind( The drganic

H, 1.02-0.98 (m 24 H). 25 Step D WD 2005/ 087721

laperrwee stiisdooesr7anhytrousnsodivm sulfateNfitsrad mnd evaporated off

Hediasld O t he. ster, 1300
tFLsgveht “oTike 30de iottct wds U S (E¥hToniR G040 %
EtOlledlexane). Mieldn= 280 md@XB82@).equiv., 6 nL of IN soln.
qu@IB water) and stirred overnight. Quenched wth IN

and extracted wwth EtOAC. Washed with brine and
dried over anhydrous sodiumsulfategp Filtered and

evaporated aff _the\ggb¥ent. crude yilel d 26Quqg, (99 % .
Step E O)EIL NH2 - B—N——fN= y Y NI N-O O N

N~ O O 10. 1300 3002
13001d _ 13001e
To the amide 13001d (28 mg, 1 equiv.) added 4M HCl/dioxane (2 mL)
at room temperature. Stirred for 1 hr. TLC showed no starting material. |
Evaporated off the solvent and azeotroped with hexane and then with ether.: -
Washed out the non polar material with ether and kept under high vac. over

~ the week end. Used the salt without pdrifibation; Product isolated (pale yellow .

solid) = 22 mg (100 %).
Step E:

N | NS

S -
>

— =, OH
OH

N N N
BocHN\/‘%O 0 BocHN\'/&O o) ﬁ o)
A =

1.17 . . 13001f

To a mixture of acid, 1.17 (860mg, 2.33 mmol, 1 equiv.) and amine
hydrochloride 13.01 (570 mg, 2.56 mmol, 1.1 equiv.) in DMF (15 mL) at ice
temperature was added HATU (1.2 equiv., 1.066 g, 2.796 mmol ) and DIPEA
(8 equiv., 18.69mmol, 3.26 mL) under Nz and stirred at 0° C overnight. The
temperature was slowly allowed to rise to room temperature. Quenched with
1N HCI and extracted with EtOAc. The combined organic layer were washed
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To the ammoniumsalt, 10.11 (16.06 ng, 0.077mmol, 1.2
equiv.) in DCM (10 mM) was added 13002 c (30 ny,
w@206481mDl , 1 equiv.) and cooled to - 20 C apdr/aszesioos772
HATU (1.2 equiv., 0.077 mmd6, 29.37 ng) foll owed by 15
DI PEA (8 equiv., 89.94 L, 0.515 mmol ). The reaction
m xture was stirred overnight at that tenperature.
with e INaHGPs Ksat) mneitheandthebrinea AVeshaid vrith EeQ@igld water (5 x 20

i.c~l.ayer wt . sat ted sodi um
ST B e QR vk ey eS8 ctlicratlgt ous
evqpbratacsoff th solvbht {eag6kd ARY %emamso@{ue.dvie% M1dd'%.
solvent. Purified via flash colum (Si 02, 10-90 5%
S Rﬁb-l—lexane) to 20 afford 40 ng of hydroxyamn de
Yield (100 %9 . To the hydroxyl am de (40 ng,
0. 0645mn#01, 1 equiv.) in 1:1 mxture of \QIVF/toI uene

(6 M- t ice teyperature was added EDCFHCI (123 ;@

10 equi v, i{,‘64 mn:ﬂ) and di chl oroacet/ic \aci d4(271L, H

5 equi N 2 =iaX stirred, for : N
Bb&iper atur g forg 3 Quenched with brine jand I25 washe

w t T NaHG fol\l*lovved by ag. sat .B‘?%Ws@/lﬁgt? Qgai O

with Drine. Dried WO 2005/ 087721 PCT/ US200 00577%

2317gver anhydrous sodi um sul fate, fi ed and

evapor at es Bﬁ.‘[f the solvent. Purified Vi j1ica gel

prepar at i g C (50 % acet one-hexane) to & 30 ngy

of 138QRe ¥neledhydioxylamilie, {8604 (207 Fmndi2§ Mshyg, B&4uivd) in
npounds shown in the following Table 4 were
Dgfl\ﬂt(ﬂlémlz)atjrq%m temperatues, W&%@Q‘?&@ ResssMenbwpeiiadinane
. i jndi A <p7 75
(GG SHPANE 2 BANRD. B0 el B LE PR 15, BUG Mg S

complétélchndiddffion o starting Ghdtefitl sHdNtidHaph &bnceMbf product.

. Quenched with sat. NaHCO3; aq thiosulfate solution and extracted with EtOAc.

The organic layer was washed with brine and dried over anhydrous sodium -

‘Sulfate. Filtered and evapo'ratéd ofi‘,c the; solvent.;C"r'ufd‘eﬁro‘c_iuct was purified by |

' silica gel ﬂash column (10-40 % acetone—hexane)At{) afford 860 mg of 13001g;

Yield, 62 %.
Step G:

sy)
(@]
[¢)
&
=
= ,'.'f(<<
O
O
zT
O}
§z:::
‘ [
+
z
ZT
\}O
§ZI

13001g 13001h

To the Boc amino compound 13001g (860 mg, 1 equiv.) added 4M HCI
in dioxane (25 mL) at room temperature. Stirred for 1 hr. TLC showed no .
starting material. Evaporated off the solvent and azeotroped with hexane and
then with ether. Washed out the non pblar material with ether and kept under
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O 13002 NOA O O(NHANNHHO H N1: N 13003 > 0 0
B OOyNHHNH ~ ~ CT-), WD 2005/087721

WESNS082005/ 005772 232 V H O N NH2 13004 i i BCDURAS/005772
0O O)NHNH NH NOH HRN2/O 13008 >0 A0 O-~ NH
QLNNHyY O N NH£2 NON O 13009 0 O

high vacuum over the week end. Used the salt without further purification;
Product isolated (pale yellow solid) = 750mg (99%).
Step H:

N

=
N

_ , N \%)J\[( NN
C|H3N\/§Oo

N N
e} N
: ﬁ oeN A, © o
T ;

13001h - 13001i

To the ammonium salt, 13001h, (150 mg, 0.318 mmol, 1 equiv.) in
DCM (5 ml) was added 5 ml of aq. sat. NaHCO,. Stirred vigorously at ice
temperature for 5 min. Stopped stirring and phosgene (2 equiv. 20 % in
toluene, 0.318 mL) was syringed out to the lower layer and restored the
vigorous stirring immediately. Checked the TLC at times and after 2 hrs it
showed complete consumption of starting material and then separated the
layers. Washed the water layer one more tlme with DCM {3 ml) and the .
combmed organic Iayers were dried over sodnum sulfate The organic layer
was filtered and concentrated in vacuo to halfzthe volume.‘Used 13001i as a

stock solution of 0.01M by diluting to 30 mL of dichloromethane.
Step F:
g
) ) 2 “ o '
N No_ o) N ~
N X H H
ocN A © o /U\']'/J/\N\ﬂ/ N\_;/&o © ©
: O 5
- 2
13001i . : 13001

To the ammonium salt 13001e (22 mg, 0.102 mmol, 1.1 equiv.) in DCM
(10 ml) was added DIPEA (6 equiv., 135 ulL) at ice temperature. Added
isocyanate 13001i (1 equiv, 9 ml of 0.01M soln) under N2 atm. and stirred for
30 min at ice temperature and 90 min at room temperature. Quenched with
citric acid and extracted with EtOAc and washed with brine. Dried over

anhydrous sodium sulfate, filtered and evaporated off the solvent. The crude



A OONHQNXNHOH NNOI13010 OF A OOWHFEFIj~

N NH WO 2005/ 087721 PCT/ US2005/ 005772 233 0 HNH2 O
wo keos@3011 >~lo A OOyNH ANNH OH H N O pQ/uSBiR005772

B OOONH ~-NNHO HNH2 .2280 O 13013 A 0. 0 NH N NH

)(OH N

product was purified via flash column (SiO2, 10-50% acetone-hexane) to

afford 50 mg of 13001 as a colorless solid. Yield, (78 %)

MS (ESI), m/z, 633 (M+1), 312.

Example 13: Synthesis of compound of molecular formula 13002

5 13002
Step A:
NS N
N OMe | Y OMe
‘BOCHN\:/&O.O A C|H3N\'/‘%O O
103 104

" To'the Boc protected dipeptide 1.03 (3.6 g, 9.42 - mmol, 1 equiv.)
10 added 4M HCl/dioxane (60 mL) at room temp. Stirred for 2 h. TLC showed no
‘ starting material. Evaporated off the solvent and azeotroped with hexane and
then with ether. Washed out the non polar material with ether and kept under
high vac. over night. Used the salt, 1.04, without purification.
Product isolated = 3g (100 %).

15 Step B:
\v/ N
NS OMe OMe
C|H3N\i/&o O OCN\/&O I
1.04 13002a

To the amine hydrochloride 1.04 (3g, 9.4 mmol) in dichloromethane (50
ml) was added 50 ml of sat. NaHCOs. Stirred vigorously at ice temperature for
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N -1 0 13014 >1~-0 o B O OyNH N NH WO 2005/ 087721

PCT/ US2005/ 005772 234 OH HN p 13015 F g O OyNHF
we200808820 N H N p 13016 A O OyNH N NH O H P¢I/NSI005/005772

13017 >~io .... C OO/NHEZN NHOHHN-/\ 0 p O

13018 A°. O ONH N NH

S min. Stopped stirring and phosgene (2 equiv. 20 % in toluene, 10 mL) was
syringed out to the lower layer and restored the vigorous stirring immediately.
Checked the TLC at times and after 2 hrs it showed complete consumption of
starting material and then separated the: layers. Washed the water layer one
more time with dichloromethane (3 ml) and dried over anhydrous sodium
sulfate. Filtered and evaporated off the solvent using rotary evaporator under
reduced pressure to half the volume and then flushed N, for 15 minutes.
Diluted to 33.5 mL with dichloromethane and used as 0.28 M solution for
further couplings.
Step C

NS j N

~ ~r
N N
< <

ZTTKT(OMG B OMe
R ,,ji N H\V/I§ o
oonéf&b T/:J:\jr 7o
™ e

13002a | ... 13002b
To the amine salt, 13001e, prepared as described beforé-(151 mg,’

"'1'10.‘73mmol, 1 equiv.) in DCM ( 10 ml) was added DIPEA (8 equ‘iv,., 1.01 mL,”
'5.84 mmol) at ice temperature. Added isocyanate 13002a (1 equiv, 13ml of

0.02M soln) under N2 atm. and stirred for 30 min at ice temperature and 90
min at room temperature. Quenched with 10 % citric acid and extracted with
EtOAc and washed with brine. Dried over anhydrous sodium sulfate and
filtered and evaporated off the solvent. Thee crude product was purified via
flash column (20-80 % EtOAC-hexane) to afford 270 mg of 13002b as a white
solid. Yield, (76 %).

H NMR (CDCls, 300 MHz) 8, 5.8(bs, N H), 5.4(bs, NH), 5.2 (d, 1H), 4.4(d,
1H), 4-4.2(m, 2H), 3.8-4(m, 3H), 3.01(s, 3H), 2.01(bs, 6H), 1.6 (m,1H), 1.4(m,
1H), 1.02-0.98 (m, 24 H).

Step D



10

15

20

25

WD 2005/ 087721 PCT/ US2005/ 005772 235 ON NONNp O
130199 o FA Oy NHFFNNHO NN N~o0 OA

wa 30208120 oyNH F) ANNHF F HO HNH2 N C PACT/NS2005/@5772
O 13021 o. A°. OO-NH N NH @0 N N NH2 13022 o0 o OAO

OyNH
\/
Y QYOM(% o ’ N OH

0]

PN NN A, 0 PN NN o
N \”/.:_ o N \n/5 o
X IR

13002b 13002¢c
To the methyl ester, 13002b (270 mg, 0.562 mmol, 1 equiv.) in
dioxane ( 10 ml) was added a solution of LiOH (10 equiv., 6 mL of 1N soln.
in water) and stirred overnight. Quenched with 1N HCI and extracted with
EtOAC. Washed with brine and dried over anhydrous sodium sulfate. Filtered

and evaporated off the solvent. crude yield 260 mg (99 %).
Step E:

N

N

Y
H
0 N o N N NH,
ATfTHYgOO; H A AT ?i;f
N0 A e ’104\4 S

130020 o - 13002

To the ammonium salt, 10. 11 (16.06 mg, 0.077mmol, 1.2 equiv.) in
DCM (10 ml) was added 13002 ¢ (30 mg, 0.064 mmol, 1 equiv.) and cooled
to - 20° C and added HATU (1.2 equiv., 0.077 mmol, 29.37 mg) followed by
DIPEA (8 equiv., 89.94 ulL, 0.515 mmol). The reaction mixture was stirred
overnight at that temperature. Quenched with 1N HCl and extracted with
EtOAC. Washed the organic layer with aq. saturated sodium bicarbonate and
then with brine. Dried over anhydrous sodium sulfate, filtered, and evaporated
off the solvent. Purified via flash column (SiO,, 10-90 % EtOAc-Hexane) to
afford 40 mg of hydroxyamide Yield, (100 %).

To the hydroxyl amide (40 mg, 0.0645mmol, 1 equiv.) in 1:1 mixture of
DMF/toluene (6 mL) at ice temperature was added EDCI*HCI (123 mg, 10
equiv., 0.645 mmol) and dichloroacetic acid (27 pL, 5 equiv., 0.322 mmol) and
stirred for 5 min. and room temperature for 3 h. Quenched with brine and
washed with 1N HCI followed by aq. sat. NaHCO3 and agéin with brine. Dried
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wokbosA802 OO0 0O A O OyNH F~-N NH FF v H 0 N PCTNHR2005/005772

13025 00 0 g OOy NHNH 2M CH O N N NH2 13026 0 OO0

A OOy NHNH N N H WO 2005/ 087721 PCT/ US2005/ 005772

over anhydrous sodium sulfate, filtered and evaporated off the solvent.
Purified via silica gel preparative TLC (50 % acetone-hexane) to afford 30 mg
of 13002 .Yield (75 %).

MS (ESI), m/z, 619(M+1), 312.

Compounds shown in the following Table 4 were synthesized using similar
reactions as shown in Examples above. Range of Ki* indicated A <75 nM:
75< B 250 nM; C>250 nM.

Table 4
Entry Structure Ki*
Y
N v § H
N N NA
13001 :>Lj/i*o © ° A
; o O NH .
b
[
hVd
=, 0O

N
O . O
13002 *AO A

0 OYNH
j
N
R o] H
N e}
13003 :>Lj/*§o © B
o  Ox NH
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F1 AN ) rH FPeT/BSmOM05772
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NHCbz HZN NHCbz HZN 14001a 14001b A sol ution of
14001a (10.0 g, 40.0 nmmol Indofine chemcals) in

wo ed03®sm21 (150 nl) was treated with BH3DMS (-

m.) and heated at 90 C 5 o%®rni ght. The reaction
m xture was cooled to 0 C and diluted with 2 M aq.
NaOH. The reaction mixture was heated at 90 C for 15

filtered concentrat
b. Ste :

i ned

n of a

B: NHCbz N

e aqueous | was extracted wth CHZO2 and

or gani c3 ayers vwgre @iried { (MgSH4)
cub_t Nyiekd|{ 11 g of {14001
10 14p01 b 14001 c A
m 14001 lp (1 g, 42.0 npol) in

1881281 2y DMF (1: 5) s 6ooled tlor78 C and tBeated with

- butoyl

n mxture

di sdi,b‘djﬁate (13F8gg, 63 nnol). The
Mas stirred at rt for{48 h and

dilute hNaq: quS "HQ and extracted with Et OAc.
The cof |ned' ic layer was washed wth aq.
NaHCOB, brine, dried, filtered and. congentrated in
vacto—Hhe—+estdue »W—ed—by——e—hpanca{—eg-paplhy
(Si 02,{ Et OAc/ Hexanes 3) to yield 4 g pf Boc
prot ect ed compound. A-50l ui oy of RBoc-conpound (16 g,
17.8 nol ) in rrethanl atgd 20 With Pd(QH) 2/ C
(1.89 |g, 20% on hyyr ogenated for|1 h. The
tijon m xtur | Tere rough p pl
1§gl?i6te and conceftr hedbi n vacud. The resnéue 1j4001c
was usied fuither ﬁéacti on W thout purif]cation. [Step
C V N N

NHBocHN NH2 OyNH NH  BbcHN *' X [25
14001¢| 140014
13017 C
N
S (@) H
U BN
N
O O
13018 o A

PCMUS2005/005772
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deprotected am ne 14001c (3.6 g, 17.8 mmol) in
w@kRShg77DVF (1:1, 20 m-) was treated with PCT/US2005/005772
4-ni trophenyl carbamate 1.185(7.97 g, 17.8 nmol), NW
(4 g, 14.0 mol) and stirred at rt. overnight. The
eaction_mxture was concentrated in vacuo diluted
with Et Opc and washed Wkyh aq. 5 HCl, aq..{saturate
NaHCC8, brine, dried (Mj804), fi®Qteried, and purified
by chrofrat ogr aphy (Si 317) to yigld
14001d Step D: V V - N 0OjO O OYNH O
OyNH O BocHN NH O H & XO14004%d . 14001¢ 10 A
soldti%n| of 14001d Jnasy di sol ved 4 M HO i A di oxane
and stirfed ap rt Nib h.:The'reaction {nmixture \as
concent r at ed/ﬂn and used in further| reactiofs
wi t hout purifi c"é\tl n. The amoniumsalt (100 ng, 04224
mol ) di gsol ved i /CH2Cl2 (1:1) was freated wjth
i sopr opyi chl or of or mat e (54 ng, 0.448 mmol) and Et 3N
15 45 ng| 0. 448 ot ) at Cand—strrred—gt——1t
overni ght. The reaction m,xture V\@S diluted with EfOAc
and the ¢prganic Iayer t NHg. || M HC,
aq. saturated NaHCG3, s dfied (I\/gSD4)
filtered concentra uo Pusedjas it is|in
t hisgpext | reacti on. OONNNI;jg 0f{ NH
00OODNH 4
a 1““
N
' - 0
13021 0. A
, o OYNH :
H
Y
R e
N N NH,
13022 */goo NL A
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N !
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PCT/ US2005/ 005772 241 14001e 14001 Internediate
wade6hg77Rs converted to 14001 by coupling to PCT/US2005/005772
internediate 10.11. foll owe® by Mffett oxidation
identical to the procedures described in preparative
exanple 6 of synthesis of 11001, Step D and Step E. 5

Exanpl e 15: Synthesis of npound. of Fornula 14007 V
HONNNHL2 0O OOO\WNHNNNH 14002 | H H Steg A
VV OCH} NOCH3 N 0" HOoH "GO0 NH /| OBocHN|NH
NI~ NH H H 14001d 1400 N NH
13023 o© © A
o OYNH
Fg l/x
Y |
N
13024 */Ko © © A
13025 A
13026 A




10 A solution of 14001d was dissolved in 4 MHCl in

di oxane and stirred at rt for 2 h. The reaction
woRoos8E21vas concentrated in vacuo and used i nP€TVUBI085/005772

reacti ons w thout purificati’on. The ammonium salt (100

ng, 0.224 mmol) dissolved in DMF/CH2CI 2 (1:1) was

treated with phenylisocyanate (53 ng, 0.448 mmol) and

Et3N (45 15 ng, 0.448 wpbl) at 0 C and gtirred aff rt.

overni ght. The reaction xture was diluted with Et OAc

rand the| organic | ayer s\waspedijwm th aq| I MHC | aqg.

sat urated NaHCOB, an N N _was iz ed (MySO4)

filtered, concentr d i acu nd purified by

dBO@dmmat pgr aphy (Sig;g\?f%mm Hex to )ieldal40d2a.
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Example-14: Synthesis of compound of Formula 14001.
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-"HNJ~--0 OO NNH2 14009 o 0 o A OOyNH 'rO kN
NH'~x HV HONNNH 14010 G0 ~o A OOY NHNH N

w@2ed548%20 N N NH2 14011 0 O O g O CONH ) ~OP@MMHS20b5/005772

WD 2005/ 087721 PCT/ US2005/ 905772 245 0 N NH2 14012

NOOoBOOONH - "ONNH H HO
HZN/INHCbz

O .
HZN/li\IHCbz
14001a 14001b
A solution of 14001a (10.0 g, 40.0 mmol Indofine chemicals) in toluene
(150 mL) was treated with BH3-DMS (~2 M, 40 mL) and heated at 90 °C
overnight. The reaction mixture was cooled to 0° C and diluted with 2 M aq.

NaOH. The reaction mixture was heated at 90 °C for 15 min. The aqueous
layer was extracted with CH,Cl; and the combined organic layers were dried
(MgSOy) filtered concentrated in vacuo to yield 11 g of 14001b.

Step B:
NHCbz

HaN —_— BocHNlNHZ
14001b 14001¢c

A solution of amine 14001b (10 g, 42.0 mmol) in CH,Cl/DMF (1:5)
was cooled to -78 °C and treated with di-fert-butyldicarbonate (13.8 g, 63
mmol). The reaction mixture was stirred at rt for 48 h and diluted with aq. 1M
'HCI and extracted with EtOAc. The combined organic layer was washed with
aqg. NaHCOg, brine, dried, filtered and.concentrated in vacuo. The residue was
purified by chromatography (SiO., EtOAc/Hexanes 1:3) to yield 4 g of Boc
protected compound.

A solution of Boc-compound (6 g, 17.8 mmol) in methanol was treated
with Pd(OH),/C (1.89 g, 20% on C) and hydrogenated for 1h. The reaction
mixture was filtered through a plug of celite and concentrated in vacuo. The

residue 14001¢ was used further reaction without purification.
Step C:

OCH
Q}}( 3
*/g O

O
Os _NH

BocHN/INHZ
NH
BocHN/I

14001c 14001d
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A solution of deprotected amine 14001¢ (3.6 g, 17.8 mmol) in

CH,CI,/DMF (1:1, 20 mL) was treated with 4-nitrophenylcarbamate 1.16 (7.97
g, 17.8 mmol), NMM (4 g, 14.0 mmol) and stirred at rt. overnight. The reaction
mixture was concentrated in vacuo diluted with EtOAc and washed with ag.

5 HCI, aq. saturated NaHCO3, brine, dried (MgSO4), filtered, and purified by

chromatography (SiO2, Hexanes/EtOAc 3:7) to yield 14001d

Step D:
Y \/
[;)ﬁ(OCHS [_)}(ocm
o N
*/&O M o
Os_NH ok ©
NH Q Y
BocHN/I Pq NH
o~ "N
THX
14001d : 14001e . .
10 : A solution of 14001d was dissolved in 4 M HCI in dioxane and stirred at

rtfor2 h.The reaction-mixture was concentrated in vacuo and used in further
reactions without purification. o
The ammonium salt (100 mg, 0.224 mmol) dissolved in DMF/CH2Cl>
(1:1) was treated with isopropylchloroformate (54 mg, 0.448 mmol) and Et3N (
15 45 mg, 0.448 mmol) at 0 °C and stirred at rt. overnight. The reaction mixture

- was diluted with EtOAc and the organic layer was washed with aq. 1M HCI,
aq. saturated NaHCOQg3, and brine. It was dried (MgSOQy) filtered, concentrated
in vacuo and used as it is in the next reaction.

Step E:
A N
[)\WOCHQ, S, 0
N NHa
5 Os_NH Moo ﬁ
)8 o Os__NH

20
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WESN5082005/ 005772 247 O H 14024 =10 0 B 0 BrNESDOS/M05772
NNH HHOH N /N1402524 0 ¢ O ONHONNH H- V
HO NN QOO

14001e . . 14001
Intermediate 14001e was converted to 14001 by coupling to
intermediate 10.11. followed by Moffett oxidation identical to the procedures
described in preparative example 6 6f synthesis of 11001, Step D and Step E.
5 Example 15: Synthesis of compound of Formula 14002

NH,
o)
: "N
H
Step A:
*(1 | [@\Wowa
0 < o
0 >k]/&° .
: : NH g
BocHN/IN H
14001d 14002a
10 A solution of 14001d was dissolved in 4 M HCI in dioxane and stirred at

- rtfor 2 h. The reaction mixture was concentrated in vacuo and used in further
reactions without purification.
The ammonium salt (100 mg, 0.224 mmol) dissolved in DMF/CH,Cl»
(1:1) was treated with phenylisocyanate (53 mg, 0.448 mmol) and Et3N (45
15  mg, 0.448 mmol) at O °C and stirred at rt. overnight. The reaction mixture was
diluted with EtOAc and the organic layer was washed with aq. 1M HCI, aq.
saturated NaHCOg3, and brine. It was dried (MgSQ,) filtered, concentrated in
vacuo and purified by chromatography (SiO2, EtOAc/Hex 2:3) to yield 14002a.
Step B:
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fINHN dklO W 2005/087721 PCT/ US2005/ 005772 248 v
WO2005088421 ' ~" O 0 14028 O NHB fINH N --CAruSes/05772

N NNH2 ¢ 14029 O \60 O 2 NH ~OANNH v HO ~N

NH2 14030 O A 0 OO\H

*A NE)]\“/NHZ
50 N

5 O _NH */&OO O
g\ oy D

14002a | | o 14002
Intermediate 14002a was converted to 14002 by coupling to
intermediate 10.11 followed by Moffett oxidation identical to the procedures
described in preparative example 6 of synthesis of 11001, Step D and Step E.
Compounds shown in the following Table 5 were synthesized using similar
reactions as shown in Examples above. Ki* Range Indicated A <75 nM;
75<B 2250 nM; C>250 nM.
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Addi ti onal compounds of the present invention are

shown in Table 5A: 5 WD 2005/087721 PCT/ US2005/ 005772
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Additional compounds of the present invention are shown in Table 5A:
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Range of Ki* indicated A<75 nM; 75<B <250 nM; C>250 nM.

The present invention relates to novel HCV protease inhibitors. This
utility can be manifested in their ability to inhibit the HCV NSQ/N,S4a.serine
protease. A general procedure for such demonstration is illustrated by the
following in vitro assay;

Assay for HCV Protease Inhibitory Activity:

Spectrophotometric Assay: Spectrophotometric assay for the HCV serine
protease can be performed on the inventive compounds by following the
procedure described by R. Zhang et al, Analytical Biochemistry, 2_7'_9_ (1999)
268-275, the disclosure of which is incorporated herein by reference. The
assay based on the proteolysis of chromogenic ester substrates is suitable for
the continuous monitoring of HCV NS3 protease activity. The substrates are
derived from the P side of the NS5A-NS5B junction sequence (Ac-
DTEDVVX(Nva), where X = A or P) whose C-terminal carboxyl groups are
esterified with one of four different chromophoric alcohols (3- or 4-nitrophenol,
7-hydroxy-4-methyl-coumarin, or 4-phenylazophenol). lilustrated below are
the synthesis, characterization and application of these novel
spectrophotometric ester substrates to high throughput screening and detailed
kinetic evaluation of HCV NS3 protease inhibitors.

Materials and Methods:
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CH3 1l H3 S(OD2CH3 CH3 cy FF ' n=0-3 On=0-3 F
Fn=0-3FFA4F and F 5. The conpound of claim1,

wob@sesT2R3 is selected fromthe group consi sPCTYSTNG/005772

CH3 0 CH3 CH3 CH3CCH3 , CH34CH3 CH3 CH *SCH3 3 H3C
CH3 J 02Kt 0-4 H3C 6 5 OFF CF3 O3 FF o, H3C
AO-3 CF3 S COOH 0 WO 2005/087721 PCT/ US2005/ 005772

272 \Wiatefiatd CHdmieh(fdagents for assay related buffers are obtained
from Sigma Chemical Company (St. Louis, Missouri). Reagents for peptide
synthesis were from Aldrich Chemicals, Novabiochem (San Diego, California),

‘Applied Biosystems (Foster City, California) and Perseptive Biosystems

(Framingham, Massachusetts). Peptides are synthesized manually or on an
automated ABI model 431A synthesizer (from Applied Biosystems). UV/VIS
Spectrometer model LAMBDA 12 was from Perkin Elmer (Norwalk,
Connecticut) and 96-well UV plates were obtained from Corning (Corning,
New York). The prewarming block can be from USA Scientific (Ocala, Florida)
and the 96-well plate vortexer is from Labline Instruments (Melrose Park,
lMinois). A Spectramax Plus microtiter plate reader with monochrometer is
obtained from Molecular Devices (Sunnyvale, California).

Enzyme Preparation: Recombinant heterodimeric HCV NS3/NS4A protease
(strain 1a) is prepared by using the procedures published previously (D. L.
Sali et al, Biochemistry, 37 (1998) 3392-3401). Protein concentrations are
determined by the Biorad dye method using récombinaht HCV protease

standards previously quantified by amino acid analysis. Prior to assay
initiation, the enzyme storage buffer (50 mM sodium phosphate pH 8.0, 300
mM NacCl, 10% glycerol, 0.05% lauryl maltoside and 10 mM DTT)is
exchanged for the assay buffer (25 mM MOPS pH 6.5, 300 mM NaCl, 10%
glycerol, 0.05% lauryl maltoside, 5 yM EDTA and 5 uM DTT) utilizing a Biorad
Bio-Spin P-6 prepacked column. ,

Substrate Synthesis and Purification: The synthesis of the substrates is done
as reported by R. Zhang ef al, (ibid.) and is initiated by anchoring Fmoc-Nva-
OH to 2-chlorotrityl chloride resin using a standard protocol (K. Barlos et al,
Int. J. Pept. Protein Res., 37 (1991), 513-520). The peptides are subsequently
assembled, using Fmoc chemistry, either manually or on an automatic ABI
model 431 peptide synthesizer. The N-acetylated and fully prote cted peptide
fragments are cleaved from the resin either by 10% acetic acid (HOAc) and
10% trifluoroethanol (TFE) in dichloromethane (DCM) for 30 min, or by 2%
trifluoroacetic acid (TFA) in DCM for 10 min. The combined filtrate and DCM

wash is evaporated azeotropically (or repeatedly extracted by aqueous
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OH M Me 0-3 FBC CF3 Cl Ce6sMe Me F F and H3CTCH3 H C
CH3 R31 3 CH3 CF3 5 wherein R31 is OH or O al kyl; and

R32 is H C(OCH3, C(OOBu or CCONHtBu. 6. The

SARDI S| B 540,58 BBl Hhd (e s
aa&&&%%%&&%@ﬁcﬁg@@&im 273 CH3 CH3 CH31--KCH3
CH3+CH3 R31 0-4 F F COR31

The ester substrates are assembled using standard acid-alcohol
coupling procedures (K. Holmber et al, Acta Chem. Scand., B33 (1979) 410-
412). Peptide fragments are dissolved in anhydrous pyridine (30-60 mg/ml) to
which 10 molar equivalents of chromophore and a catalytic amount (0.1 eq.)
of para-toluenesulfonic acid (pTSA) were added. Dicyclohexylcarbodiimide
(DCC, 3 eq.) is added to initiate the coupling reactions. Product formation is
monitored by HPLC and can be found to be complete following 12-72 hour
reaction at room temperature. Pyridine solvent is evaporated under vacuum
and further removed by azeotropic evaporation with toluene. The peptide
ester is deprotected with 95% TFA in DCM for two hours and extracted three
times with anhydrous ethyl ether to remove excess chromophore. The
deprotected substrate is purified by reversed phase HPLC on a C3 or C8
column with a 30% to 60% acetonitrile gradient (using six column volumes)

* The overall yield following HPLC purlf cation can be approximately 20-30%.
The molecular mass can-be conﬁrmed by electrospray lomzation mass
" spectroscopy. The substrates are stored in dry powder form under
desiccation. | |

Spectra of Substrates and Products: Spectra of substrates and the

corresponding chromophore products are obtained in the pH 6.5 assay buffer.
Extinction coefficients are determined at the optimal off-peak wavelength in 1-
cm cuvettes (340 nm for 3-Np and HMC, 370 nm for PAP and 400 nm for 4-
Np) using multiple dilutions. The optimal off-peak wavelength is defined as
that wavelength yielding the maximum fractional difference in absorbance
between substrate and product (product OD - substrate OD)/substrate OD).
Protease Assay: HCV protease assays are performed at 30°C using a 200 pl

reaction mix in a 96-well microtiter plate. Assay buffer conditions (25 mM
MOPS pH 6.5, 300 mM NaCl, 10% glycerol, 0.05% lauryl maltoside, 5 uM
EDTA and 5 uM DTT) are optimized for the NS3/NS4A heterodimer (D. L. Sali
et al, ibid.)). Typically, 150 pl mixtures of buffer, substrate and inhibitor are
placed in wells (final concentration of DMSO =<4 % v/v) and allowed to

preincubate at 30 °C for approximately 3 minutes. Fifty yls of prewarmed
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conmpound of claim7, wherekd Y is selected fromthe
following noieties: WO 2005/ 087721 PCT/ US2005/ 005772
274 RI9 RI9 RI9 RI9 H 19 HHH 30 N iH Y30 N~ Y30

profgge hie. BECin Shgay puges s tieuted 1 intlaerhe Fergion
(PR SHNAETI e TR B B 1 2
(60 minutes) for change in absorbance at the appropriate wavelength (340 nm
for 3-Np and HMC, 370 nm for PAP, and 400 nm for 4-Np) using a
Spectromax Plus microtiter plate reader equipped with a monochrometer
(acceptable results can be obtained with plate readers that utilize cutoff
filters). Proteolytic cleavage of the ester linkage between the Nva and the
chromophore is monitored at the appropriate wavelength against a no enzyme
blank as a control for non-enzymatic hydrolysis. The evaluation of substrate
kinetic parameters is performed over a 30-fold substrate concentration range
(~6-200 yM). Initial velocities are determined using linear regression and
kinetic constants are obtained by fitting the data to the Michaelis-Menten
equation using non-linear regression analysis (Mac Curve Fit 1.1, K. Raner).
Turnover numbers (kcat) are calculated assuming the enzyme is fully active.
Evaluation of Inhibitors and Inactivators: The inhibition constants (Kj) for the

competitive inhibitors Ac-D-(D-Gla)-L-1{Cha)-C-OH (27), Ac-DTEDVVA(Nva)-

: - 'OH and Ac-DTEDVVP(Nva)-OH are determined ‘experimentally at fixed - .
- concentrations of enzyme and substrate.~by..p(otting Vo/vi vs. inhibitor

cdncentration (1 o) according to the rearranged Michaelis-Menten equation
for competitive inhibition kinetics: vo/vi = 1 + [I] o /(Ki (1 + [S] o0 /Km)), where
Vo is the uninhibited initial velocity, vj is the initial velocity in the presence of
inhibitor at any given inhibitor concentration ([I]o) and [S]o is the substrate
concentration used. The resulting data are fitted using linear regression and
the resulting slope, 1/(Ki(1+[S] o/Km), is used to calculate the Kj value. The
KI* values for some of the inventive compounds were given earlier in Table 6.

While the present invention has been described with in conjunction with
the specific embodiments set forth above, many alternatives, modifications
and other variations thereof will be apparent to those of ordinary skill in the
art. All such alternatives, modifications and variations are intended to fall
within the spirit and scope of the present invention.
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claim 8, wherein Ti and T2 can be the sane of
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B At oo 5ope et

geRefalttrubture Nhwh inFd¥nttildli: H Q" "-~/ and T4

Formula |
wherein: .
. R'is H, OR®, NR°R", or CHRQR“) whereln R8 R® and R can be the . -

same or different, each being independently’ selected from the group

consisting ofH alkyl-, alkenyl-, alkynyl- aryl-, heteroalkyl- heteroaryl-,
cycloalkyl-, heterocyclyl-, arylalkyl-, and heteroarylalkyl,

A and M can be the same or different, each being independently
selected from R, NR°R", SR, SO;R, and halo; or A and M are connected to

each other (in other words, A-E-L-M taken together) such that the moiety:
M A

N
oy

shown above in Formula | forms either a three, four, six, seven or eight-

membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-

membered aryl, or a five to fen-membered heteroaryl;
E is C(H) or C(R);
L is C(H), C(R), CH2C(R), or C(R)CH_;

R, R, R?, and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl-, alkenyl-,



S 5 wherein T5 and T6 can be the same or different,

each being independently selected fromthe group
waoemsiost’eng of al kyl, aryl, cycloal kyl, het erpar/yb20as005772

heterocyclyl; or the noi et %8 T1' Nt aken toget her

represents T2 GG Q or J 'N 10 and T3 and T4 can be
allyayk agyclealkyrfetemalkyle feterosyely-i atile peetecraryly,

N e

alteEeitbyR @AY FR'dh INRR redEorfhdcted td Gacttyhier SRER TRANRR ™
heterocyclic ring. 10. The conpound of claiml1,

fQfnes @lfﬂuﬁ'l@ee'ﬁbﬁ"élembefﬁﬂhetﬁmcidw N 5\0 is selected
fromthe following structures: HOM M M M )& OH
5 Wis s¢lectedifrono tie fallogvingCmoietied: F~F B\ ,Br O O

Y30 Y Y31
G—
S ST
17 R18 or 2
RTR 04 X

wherein Y* and Y*'are selected from

Osge o0t Mot BT
TS T \f;l/HE T T;I’H—u— T1/U\N/K§
+2 +3 T3 ’ T3 ? +3 ’
i X
T \ / ~ /‘\’J’
T“r;lf“ﬂy*‘? IERYS NN
Tz T3 , ‘ T3 ' . or

where uis a numb'egﬁzo-fs; |
Xis selected from O, NR', NC(O)R™®, S, S(0) and SOz; .
10  Gis NHor O; and

R, R'™ R R R™ T, T,, T5and T4 can be the same or different, each
being independently selected from the group consisting of H, alkyl,
heteroalkyl, alkenyl, heteroalkenyl, alkynyl, hetefoalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, R’

15  and R'® are connected to each other to form a three to eight-membered
cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,

20  alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl,
arylsulfonyl, sulfonamido, alkyl, aryl, heteroaryl, alkylsulfonamido,
arylsulfonamido, keto, carboxy, carbalkoxy, carboxamido,
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alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylur-eido, halo, cyano,
and nitro.

2. The compound of claim 1, wherein R" is NR°R™, and R°%is H, R"is H,
or R™ wherein R" is H, alkyl, aryl, heteroalkyl, heteroaryl, cy/cloalkyl, alkyl-

5  aryl, alkyl-heteroaryl, aryl-alkyl, alkenyl, alkynyl or heteroaryl-alkyl.
3. The compound of claim 2, wherein R' is selected frorn the group
consisting of:

_Me & )5
ot A e g

F
T = fﬁ)} AR RS
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Mt el agk
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TN o %")\f) %L/\(NJ a/\@ .,
Me . \N ’ X ’ - N
YN NN TN

s S Me
| Y/ | /> ) \(_/)Q and 'zi/k©
10 f\é/ng) ;\(‘/&N ¢ 1-3 .

4, The compound of claim 1, wherein R? is selected from th e group
consisting of the following moieties:
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and "A NO 11 0 oNIOO 11. The conpound of claim 10,
wherein the noiety: WO 2005/087721 PCT/ US2005/ 005772
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5. The compound of claim 1, wherein R® is selected from the group

consisting of:
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wherein R*' is OH or O-alkyl; and
R* is H, C(O)CHs, C(O)OtBu or C(O)N(H)Bu.
6. The compound of claim 5, wherein R? is selected from the group

consisting of the following moieties:



,Br N.~ ~0O0 "00 and N 13. The conpound of claim
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7. The compound of claim 1, wherein G is NH.
8. The compound of claim 7, wherein Y is selected from the following

moieties:
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wherein Y% is selected from the group consisting of:
) s
>‘/ \Io( ’ \r \((()/ » g o and ﬁo(
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{
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Q 0 00 |*
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wherein u is a number 0-6; and

R'is selected from H, alkyl, phenyl or benzyl.
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5 wherein Ts and Te can be the same or different, each being

independently selected from the group consisting of alkyl, aryl, cycloalkyl,

heteroaryl and heterocyclyl;

or the moiety:

T“r}l;LLL taken together represents
T2
_ NS N [N
CN/%E C/N'% O C(\/' or S\/I
10 and

T3z and T4 can be the same or different, each being independently

selected from:
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or T3 and T, taken together may form part of a four to seven membered
heterocyclic ring.

10.  The compound of claim 1, wherein the moiety:
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18. The pharmaceutical conposition of claim1l7,
additionally containing at |east one interferon. 19.

said at |east one 10 anti?i8ral agent is ribavirin and
said at |leas¢ one interferon is a-interferon or
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11. The compound of claim 10, wherein the moiety:

conposition of claim 18, WheT/@51005/005772
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12.  The compound of claim 11, wherein the moiety:
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13.  The compound of claim 1, wherein R' is NHR™, where R" is selected
5 from the group consisting of:
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and the moiety:

14. A pharmaceutical composition comprising as an active ingredient at
least one compound of claim 1.
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15.  The pharmaceutical composition of claim 14 for use in treating
disorders associated with Hepatitis C Virus (“HCV”).

16.  The pharmaceutical composition of claim 15 additionally comprising at
least one pharmaceutically acceptable carrier.

17.  The pharmaceutical composition of claim 16, additionally containing at

least one antiviral agent.

18.  The pharmaceutical composition of claim 17, additionally containing at

least one interferon.

19.  The pharmaceutical composition of claim 18, wherein said at least one
antiviral agent is ribavirin and said at least one interferon is a-interferon or
pegylated interferon.

20. A method of treating disorders associated with the HCV, said method
comprising administering to a patient in need of such treatment a
pharmaceutical composition which comprises therapeutically effective
amounts of at least one compound of claim 1.

21.  The method of claim 20, wherein said administration is oral or
subcutaneous.

22.  The use of a compound of claim 1 for the manufacture of a
medicament to treat disorders associated with the HCV.

23. A method of preparing a pharmaceutical composition for treating the
disorders associated with the HCV, said method comprising bringing into
intimate physical contact at least one compound of claim 1 and at least one
pharmaceutically acceptable carrier.

24. A compound exhibiting HCV protease inhibitory activity, or
enantiomers, stereoisomers, rotamers, tautomers, diastereomers, and
racemates of said compound, or a pharmaceutically acceptable salt, solvate
or ester of said compound, said compound being selected from the

compounds of structures listed below:
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30. A nethod of nodulating the activity of hepatitis C
virus (HCV) protease, 5 conprising contacting HCV
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A net hod of treating, prevemting, or aneliorating one

or nore synptons of hepati{iss C, conpri j ng
adm ni stering a therapeuticatly effectlé/f anount of

one or nore conpounds of clal 24 19 3 The met hod
of claim 31, wherein the 8Ht he NS3/ NS4a
prot ease. 33. The neth erein the
conpound or conpounds |nh|b|t 3/NS4a pr ot ease.
34. A nethod of mndulap " he proceSS|ng of hepatitis

C virus (HCQV) Spﬁ Mt i de, conprising contacting a
conposi ti on dont jng|the HCV pol ypeptide under

conditions in |ch S pol ypeptide is processed with
one or nore compounds of I im24. 35. nmet hod of
treating disorders aSSOC|ated with the , said

met hod conpri sing adn1n|s eni ng toch p tient in need
of such treatnent, 20 ph Mbnposi tion
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5 25. A pharmaceutical composition for treating disorders associated with the
HCV, said composition comprising therapeutically effective amount of one or

more compounds in claim 24 and a pharmaceutically acceptable carrier.

26.  The pharmaceutical composition of claim 25, additionally containing at

least one antiviral agent.

10 27.  The pharmaceutical composition of claim 26, additionally containing at
least one interferon or PEG-interferon alpha conjugate (“pegylated

interferon”).

28.  The pharmaceutical composition of claim 27, wherein said at least ore
antiviral agent is ribavirin and said at least one interferon is a-interferon or

15 pegylated interferon.
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29. A method of treatment of a hepatitis C virus associated disorder,

comprising administering an effective amount of one or more compounds of

claim 24.

30. A method of modulating the activity of hepatitis C virus (HCV) protease,
comprising contacting HCV protease with one or more compounds of claim
24.

31. A method of treating, preventing, or ameliorating one or more
symptoms of hepatitis C, comprising administering a therapeutically effective

amount of one or more compounds of claim 24.

32. The method of claim 31, wherein the HCV protease is the NS3/NS4a

protease.

33. The method of claim 32, wherein the compound or compounds inhibit
HCV NS3/NS4a protease.

34. A method of modulating the processing of hepatitis C virus (HCV)
polypeptide, comprising contacting a composition containing the HCV
polypeptide under conditions in which said polypeptide is processed with one

or more compounds of claim 24.

35. A method of treating disorders associated with the HCV, said method
comprising administering to a patient in need of such treatment, a
pharmaceutical composition which comprises therapeutically effective
amounts of at least one compound, or enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, and racemates of said compound, or a
pharmaceutically acceptable salt, solvate or ester of said compound, said

compound being selected from the following:
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36. A compound of claim 1 in purified form.



