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I NHI BI TORS OF #-tEPA "1TIS C VIRUS HELD OF I NVENTI ON The present jppygntion
relates to novel hepatitis Cvirus ('HCV') protease inhibitors,

phar mac®Q 9%#17conposi ti ons contai ning one or nore such PAHVBIHGPE,

met hods of preparing such inhibitors and nmethods of using such inhibitors
to treat 5 hepatitis C and related disorders. This invention specifically
di scl oses diaryl peptide conpounds as inhibitors of the HCV NS3l NS4a
serine protease. BACKGROUND OF THE MENTION 10 Hepatitis C virus (HCV) is a
(a-) - senpparVIOb EPTIHREJEY NSISERINE FROTERSE IRRANTORS iR HED £9T8§e Maj or
causative agent in non-A non-B hepatitis (NANBH), particularly In

bl ood- associ at ed NANBH ( BB- NANBH) ( $&¥JRWUSt er nati onal Patent Application
Publ i cati on No. WD 89/04669 and European Patent Application Publication
No. EP 381 216). NANBH is to be distinguished fromother types of is

viral -induced liver disease, syehpasrngveNTiON A virus (HAV), hepatitis B
virus (HEV), delta hepatitis virus (HDV), cytonegal ovirus (CW) and
Epstein-Barr virus (EBV), as well as fromother forns of l|iver disease
such as al cohibhe presamdinventiomirslateislto aovel epgutitis<C viRes ¢iHCY") paoteld€¥ pr ot ease
necessary. for pol ypeptide processing and viral 20 replication_has been
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pr ot &5 nsh¢pztitiarcl ahd relatst dievricrs. THwirventioh gpatificalt distlesédNSlaryl2, 3, 4a, 5a
and 5b), N83 is an approximately 68 kda protein, encoded by approximately
189: 25 ReRidestompaungds anmhimeryehibedCYNSHAS4aweiesPiatedsdonai ns: (a) a

seri ne

BACKGROUND OF THE INVENTION

10 Hepatitis C virus (HCV) is a (+)-sense single-stranded RNA virus that has
been implicated as the major causative agent in non-A, non-B hepatitis (NANBH),
particularly in blood-associated NANBH (BB-NANBH)(see, International Patent
Application Publicétion No. WO 89/04669 and European Patent Application
Publication No. EP 381 216). NANBH is to be distinguished from other types of

15 - viral-induced liver disease, such as hepatitis A virus (HAV), hepatitis B virus
(HBV), delta hepatitis virus (HDV), cytomegalovirus (CMV) and Epstein-Barr virus
(EBV), as well as from other forms of liver disease such as alcoholism and
primary biliar cirrhosis.

Recently, an HCV protease necessary for polypeptide processing and viral

20 replication has been identified, cloned and expressed:; (see, e.a., 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), enveiope
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

25  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



prot ease domai n consisting of approximately 200 of the N-term nal am no
acids; and (b) an RNA-dependent ATPase domain at the Cterm nusOéfAPtRHe%
protein. The WO 02/49%972 r; Trt:so6i 47353 NS3 protease is considered a
menber of Whe2ahyhotrypsin fanm |y because of simlaritiesP(HYsPot’édh
sequence, overall three-dinensional structure and nechanismof catalysis.
Q her chynotrypsin-like enzynes are el astase, factor Xa, thronbin,
trypsin, plasmn, urokinase, tPA and P, A. The HCV NS3 serine s protease is

responsi bl gig; rowaﬁeaglcms@e@fdéhﬁarﬁpéwmhélcﬁwbwbmrf@hﬁlyrbemsérm NS
3/ NS4a, NS4a/ b, NS4b/ NS5a and NS5a/ NSSb junctions and is thus

r esponsi bl élrmltarltlgéwépmtetmgeaquancencrvgralbﬁts@@dﬁ@ewenabstwqtme aRPl i cation.
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activity of 3. Aut'ocl eavage of the / NS4a junction by the NS3/NS4a

serine pr ope@tseseamzmsponsubhﬁnbpr@ctemlwlspf tme pelypeptide (nlyprotdie) at ther

cl eavage s [ ecu rans sis of
t he natur aN@%@\?Qggj a?lgég é]%?%igg%@%@?é@#ﬁ@sﬁg{’dp‘?g@é%ce of
cysteine a}eﬁo@Mew%as%raﬁn@ur gl $roadind Bessy Vsl [pRSatise PhisiHsl ¥
conserved in the / NS5a and NS5a/NS5b junctions. The

NS3/ NS4a | lmﬁe the IJEN MBASerne hrafensanatirattivertdrgetder anévied P1' . The
Cys-->Thr él tution at NS3/NS4a is postul ated to account for t he
requi rement® Y%t her than trans processing at this junction. See,

e.g., ﬁ’bZZ' et M had BOSHHeRidmedNakL thezlqsﬁé%@oteﬁﬁlané ékln%eQB@’KBQZ
Failla et al. (1996) Folding & Deisgn 1:35 The /| NS4a cl eavage site

is al so nomelynsipgdanis a)flo-tfﬂﬁt@fgf@hﬂf@ semnmnrmmeoamgntyﬁfthé% Agtasleavage of
oLyl oy bR g o oA R P DB G R
required fqre. cis) while the other cleavage sites are processed intermolecularly (i.e.. trans).
Analysis of the natural cleavage sites for HCV protease revealed the
15 presence of cysteine at P1 and serine at P1' and that these residues are strictly
conserved in the NS4a/NS4b, NS4b/NS5a and NS5a/NS5b junctions. The
NS3/NS4a junction contains a threonine at P1 and a serine at P1’. The Cys—Thr
substitution at NS3/NS4a is postulated to account for the requirement of cis rather
than trans processing at this junction. See, e.q., Pizzi et al. (1994) PrE)c. Natl.
20  Acad. Sci. (USA) 91:888-892, Failla _et al. (1996) Folding & Design 1:35-42. The
NS3/NS4a cleavage site is also more tolerant of mutagenesis than the other sites.
See, e.q., Kollykhalov et al. (1994) J. Virol. 68:7525-7533. It has also been found
that acidic residues in the region upstream of the cleavage site are required for
efficient cleavage. See, e.q., Komoda et al. (1994) J. Virol. 68:7351-7357.
25 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, Liinas-Brunet et al. (1998) Bioorg. Med. Chem.
30 Lett. 8:1713-1718), inhibitors based on the 70-amino acid polypeptide eglin ¢
(Martin et al. (1998) Biochem. 37:11459-11468, inhibitors affinity selected from
human pancreatic secretory trypsin inhibitor (hPSTI-C3) and minibody repertoires
(MBip) (Dimasi et al. (1997) J. Virol. 71:7461-7469), cVHE2 (a “camelized”




efficient cleavage. See, W Lc Kornoda et ai. (1994) .J, Virol

68: 7351-7357. zs Inhibitors of HCV protease that have been. report@é APR 2005
i nclude antioxidants (see, International Patent Application Publication
No. WD 98(W012/8%iy2 certain peptides and peptide anal ogs (BeFLUSO1/47383

I nternational Patent Application Publication No. WO 98111 7679, Landro et
al. (1997) Biochern. 36:9340-9348, Ingallinellla et al. (1998) Bi ohem
37:8906-8914, Llinis-Brunet et al. (1998) Bioorg. Med. Chem 30 Lett.

8: 1713- 1718)riab| 8 klobidiQ b titkaseeh@hedth eV ARmast 191 98T\ iedix peR] i1des@mbin) C
(Martin et ert'a al . (1€1998) lBi ochegr?nﬁe3 9\{114%19_ 11468, i nhi l| tors affini ty>
sel ect ed f andnThamehypetypsatAETS écizotibiral a0 Y9 J. hisipit.t DF:424083TIA C3) and

m ni body repertoires. i Di i - |, al,.. (1997 i ral
71: 7461- 748 9%YTEG%/|CI|§§‘9(‘§<'Y§%g%r‘élgi‘\fggae%‘?b@?%%mé2’"#%#%%3%!rﬁ%%téy Reen
variable d j j oo MaY- i b (1399 rotei n Eng.
10: 607-614)8@5(13'1%?23%?? el | . ( (E\O?OH%I et a?%ﬁ( 1997) 1. Hepat,
27: 42 28). A aReéferebozismsdewdgriedhe & GkePeabticateing, NestWOWahepatd,tis {,
virus RNA has.receptly b i scl gsed (see. Bi oWrl dToda ( :
(Noverber. RE0ISTSBMIS0° REfe dras PREEN&E kel 1Peomeetoey WabF s 2%iotns, No.
WD 98117679,,p; ' ' 89 H P \CasS
| ncor por at EHE"QJ{% g%?%g4£%g8 tFparg?ff”ﬁ%'gﬁgxayo\@{zaet’%?ss E Lm?gggonaﬁr? La Roche
AG); and WoubBgrEL7Bdhruaputs,i199edBBehringenind8hel® @an@Badhdi)nger | ngel hei m
Canada Ltd.). H s been_ inplicated in cirrhosis of the liver and in
i nducti on of hgg%\?ﬁééﬁeewgﬁcﬁ%fl HbRENOFIRE $he Grsnd INgRAYeliqnent
suffering Hegal ' j ' HAk 8% 6 -
ittioi ePnostulapLation, 1o pHodiERls the BAREnsSgHekRy Al Aty nfEplich
i munity ofs cemest pooras¥O¢ irdeetbnistrhotdClificdlilty r2a@0thanndtaet favms of
hepatitis due to the lack of immunity or remission associated with HCV infection.
Current data indicates a less than 50% survival rate at four years post cirrhosis
diagnosis. Patients diagnosed with localized resectable hepatocellular carcinoma
15 have a five-year survival rate of 10-30%, whereas those with localized
unresectable hepatocellular carcinoma have a five-year survival rate of less than
1%.
Reference is made to A. Marchetti et al, Synlett, S1, 1000-1002 (1999)
describing the synthesis of bicylic analogs of an inhibitor of HCV NS3 'protease. A

20  compound disclosed therein has the formula:

AcHN

Reference is also made to WO 00/09558 (Assignee: Boehringer Ingetheim
25 Limited; Published February 24, 2000) which discloses peptide derivatives of the

formula:



Current data indicates a |l ess than 50% survival rate at four years post
cirrhosis diagnosis. Patients diagnosed with |ocalized resectatl eAPR 2005
hepat ocg{é%/ﬂ{ﬂfar cinoma t ; have a five-year survival rg&,@)9s30%
wher eas ose wth localized unresectable hepatocellul ar carcinoma have a
five-year survival rate of less than 1% Reference is made to A Marchetti
et al, Synlett, S1, 1000-1002 (1999) describing the synthesis of bicylic
anal ogs of an inhibitor of HCV X153 pr‘ﬂ)t ease. A 20 conpound di scl osed
therein has the formula: 0 e sH coot Reference i;'R%aI so made to WD 001095
58 (Assignee: Soehringer Ingelheim Linited; Pubfjshed February 24, 2000)
whi ch di scl oses peptide derivatives of the formula: WO (2148172 H PCI ! U
SIB1/47383 4 0 R I YiIA~ "~T][d 7 UHwere thte various elenents are
defined therein, An illustrative conmpoung of t series is: 5 HM
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where the various elements are defined therein. An illustrative compound of that

series is:
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Reference is also made to WO 00/09543 (Assignee: Boehringer Ingetheim
Limited; Published February 24, 2000) which discloses peptide derivatives of the

10 formuia:



O ~.mReference is also made to WO 00/ 09543 (Assi gnee: Boehringer Ingel heim
Limted; Published February 24, 2000) which discloses peptide deri vgéd @@i
of the 10 formula: CH 2 WD 02/48172 ¢ PC Muse 31973f3 whore t hé GAYT

el ement v@pz48défined therein. An illustrative conpound offCHR&EX1V4B8ties is:
CH Hi Current therapies for hepatitis Cinclude interferon-a (INFa) and
conbi nation therapy with ribavirin and interferon. See, e.g., Berenguer et
al. 10 (1998) Proc. Assoc. Am Physicimns 110(2):98-112, These therapies
suffer froma |ow sustained response rate and frgquent side effects. Seto
e.g., Hoofnagle et al, (199;) N, Pref. J. Needs 335:3147. Currently, no
vaccine is available for HCV infection. WO 02445172 b P4" /Us011"383
Pendi ng patent applications, Serial No. (3(_111\94,607, filed April 5,
2000, and Serial No. 601198, 204, filed April 199 2000, both having conmon
ownership with the present i cati®n, discl.ese certain macrocyclic NS-3

serine protease o)
Re /”\
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where the various elements are defined therein. An illustrative compound of that

series is:
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Current therapies for hepatitis C include interferon-a (INFg) and
combination therapy with ribavirin and interferon. See, e.g., Beremguer et al.
10 (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. Enal. J. Med. 336:347. Currently, no vaccine is available for HCV

infection.



S inhibitors of hepatitis Cvirus. There is a need for new treatnents and
therapies for HCV infection. It is, therefore, an object of thig i hvehtion
to provide compounds useful in the treatnment or preventi ioration
cl one orWRIPE Yyt ons of hepatitis C. It is a further ob@é&%g?%%n to
provi de nethods of treatment or prevention or to anelioration of one or
nmore synptons of hepatitis C, A still further object of the present
invention is to provide nmethods for nfdulating the activity of serine

prot eases, particularly the HCV NS3/ NS4a serine protease, using the

moaul at ngt nEepr BT bl PRE SOk Vo T b g MR et e 2olB Adtnas.
provi dedshaneis. e@wwez_%}, G dT Al W@IUUOWO{H”'hé\Piﬁg %Bﬁ%n&@’@%é@ﬂﬂwitﬁ he

present invention provides a novel class of 2a inhibitors of the HCV

pr ot easethehwmseat epplicadibncdisplosetdasiadn oworetyeliadodsannerpotease t he

conpounds,, .net ho of ..prepari ng pharmaceutical formulations conprising one
or nore M%@B@EE‘SHBE& §nvdr%t hods of treatnent, prevention or

amel i orati on qhefd® heBRFSr Qbw kRt TEAR! A0 trfraieBdbi HCY fafedNopo IPRsOVi ded
are nmethods of nodul ating the interaction of an HCV pol ypeptide with HCV

pr ot eas e therefoxapag objest 0bihie imvestipn 4o ipdedd & epeipeunds msefin ds thehtaeatimenitbi t
HCV NS3/NS4a serine protease activity are preferred. Th esently

di scl osed" &6 14T %B%HQﬁWOﬁBH%f#%{S&ﬁ“@W %&%'gsg;n no acid

resi dues and liggss fuifier aBRitt hefdifhy Brafid trabds HEGE ARt oPRREVAAtRA by, the
present application discloses peptide conpounds, defined further below in

For mib ae amelioratéeitiof pne onmare/sy81temBOf Nep8slitiod73t . 3 DETAI LED DESCRI PTI ON
OF PREFERRED ENBAPUMENFSuldhiof e bfcklnPIREALR Mo ARSI SefbasiiByont ! on
modulating the activity of serine proteases, particularly the HCV NS3/NS4a serine
protease, using the compounds provided herein.
Another object herein is to prévide methods of modulating the processing

15 of the HCV polypeptide using the compounds provided herein.

SUMMARY OF THE INVENTION

In its many embodiments, the present invention provides a novel class of
20 inhibitors of the HCV protease, pharmaceutical compositions containing one or
more of the compounds, methods of preparing pharmaceutical formulations
comprising one or more such compounds, and methods of treatment, prevention
or amelioration or one or more of the symptoms of hepatitis C. Also provided are
methods of modulating the interaction of an HCV polypeptide with HCV protease.
25  Among the compounds provided herein, compounds that inhibit HCV NS3/NS4a
serine protease activity are preferred. The presently disclosed compounds
generally contain about four or more amino acid residues and less than about
twelve amino acid residues. Specifically, the present application discloses peptide

compounds, defined further below in Formulae |, Il and [lI.



Formula 1: ' Xti QA F (.3 pla 'plb O Formula | wherein: X and Y

i ndependent|y selected fromthe noieties: alkyl, alkyl-aryl, io 06 APR 209
het er oal kyl , heteroaryl, aryl-heteroaryl, alkyl-heteroaryi, cycloal kyl,

al kyl ewweesz4817 kyl -aryl ether, aryl ether, alkyl am no, P‘éT’VP"‘étW’Ho

al kyl -aryl am no, alkyl thio, alkyl-aryl th| o, aryl thio, alkyl sufone,
al kyl -aryl sul fone, aryl sulfone, alkyl-alkyl sulfoxide, alkyl-aryl

sul foxi de, al kyl ami de, al kyl-aryl aniyde, aryl am de, al kyl sulfonam de,
al kyl -aryl sul fonam de, aryl sul fonam de, al kyl urea, alkyl-aryl urea, is
aryl urea, alkyl carbamate, alkyl-aryl carbamate, aryl carbanmate,

al kyl - hydr azi dd)ETAIIlGdDDHSﬂ:RIF]ﬂm&DEPR&HERREDCEM}BEOIDMENIBKW aryl

hydr oxam de, al kyl suifony sul t onyl ,  het er oal kyl sul fonyl,
heteroaryl sdm t‘@rﬂfﬁt e@bR?‘WQﬂ&r’%@rWﬁsef&r'We'BMﬁyldeS %@Q'@P@&H‘QW car bonyl ,
het er oak Irm%f’é ponyl al koxycar bonyl , aryl oxycarbonyl,

het er oar yl oxycar bonyl , ai kyl am nocar bonyl, aryl am nocarbonyl, 20

het esoar yl am nocar bonyl or a conbination thereof, with the pr ovi so that X
and Y may optionally be addltlonally substltuted with X* or X : Xti is
al kyl, al kenyo al kynyl yQ oai kyI cycl oal kyl -al kyl , heterocyclyl,

het er ocycl yl al kyl, {/ , arylal kyl, heteroaryl, alkyl heteroaryl,
or heteroaryl al kyI W th Mhe p,r OVI so that X' may be additionally
optionally substitut d 2s VEJ—E X12; WO 02MB172 PCTJ17SQx /47383 S

Formula I
wherein:
X and Y are independently selected from the moieties: alkyl, alkyl-aryl,

10 heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyl ether,
alkyl-aryl ether, aryl ether, alkyl amino, aryl amino, alkyl-aryl amino, alkyl thio,
alkyl-aryl thio, aryl thio, alkyl sulfone, alkyl-aryl sulfone, aryl suifone, alkyl-alkyl
sulfoxide, alkyl-aryl sulfoxide, alkyl amide, alkyl-aryl amide, aryl amide, alkyl
sulfonamide, alkyl-aryl sulfonamide, aryl sulfonamide, alkyl urea, alkyl-aryl urea,

15 aryl urea, alkyl carbamate, alkyl-aryl carbamate, aryl carbamate, alkyl-hydrazide,
alkyl-aryl hydrazide, alkyl hydroxamide, alkyl-aryl hydroxamide, alkyl sulfonyl, aryl
sulfonyl, heteroalky! sulfonyl, heteroaryl sulfonyl, alkyl carbonyl, aryl carbonyl,
heteroalkyl carbonyl, heteroaryl carbonyl, alkoxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, _

20 heteroarylaminocarbonyl or a combination thereof, with the proviso that X and Y
may optionally be additionally substituted with X'* or X'#

X' is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or

heteroarylalkyl, with the proviso that X" may be additionally optionally substituted
25 with X'?;



X12 is hydroxy, al koxy, aryloxy, thio, alkylthio, arylthio, am no,

ai kyl am no, arylam no, alkyisuffonyl, arylsultonyl, alkylsulfonani ddFR 7003
aryl sul f onam do, carboxy, carbal koxy, carboxam do, alko qnyj?nlno,
alkoxycéy 8ﬁ'ﬂ§§ al kylurei do, are'lureido, hal ogen, cyano, or nitro, with
the proviso that said al kyl, alkoxy, and 5 aryl nmay be additionally
optionally substituted with noieties independently selected from X12; rN
may be present or absent, and if Wis gresent, Wis selected form C=0,

C=S, or @5 h BRoR xyOthiabsiRAth ltMiBe Bnfnb Salk @&mﬁt& Qis CH N,
P, (CH2)p, Qj% © ?:%g xyPth |06é‘r§1 X anda en is absent, M

is also @m@@mno alkvéu|fqny!eam|wlfqnyk@ikxlwiﬁanamld@ @vlsg#onanp@@az Xy,

(CHR- CHR 5, r.a N, or
Gt £ | CORIRRG Ao, sl eeBian At Ao St ENS 1k o e
present Qr"yltﬂéﬁgnhalc@éﬂ vegéwo @ri rﬁtr@rmﬁ‘me pfovisd (Hat shid) Blky SHBXP, ar

(CRR )p; and sent is present and E is directly connected to
the <ar azyhrrwcba aﬁéﬁlenalm@tIMWwwﬂttﬁ@ withrragietiesangepandentlpr esent, and

when J |s R&ZIS (CH?,)p, (CHR , or (CRR)p, 532, NH NR or O;
and when ?JI Cis present and L is directly 20 linked to

nitrogen; L Wnﬁ%tﬁﬁﬁﬁ&\t BF aBBegNndang iwhessdntl BV By 851edled fémh £, CR
0O, Sor NRL and when L. is absent, then Mmy be absent or present, and if

Mis pr eSeft oSO L being absent, then Mis directly and independently
e 0. o Boled teeREE Hre bR ae g gy be
(CHRYZ, (CHR)CHBRR'),, O9RNRRSRo) SO pahs whenl@heabbemtm\@is gisbabsent, A is
directly linked to X;
Ais O, CH,, (CHR),, (CHR-CHR'),, (CRR"),, NR, S, SO, or a bond;
U is selected form O, N, or CH;
Eis CH,NorCR,ora double bond towards A, LorG;

15 G may be present or absent, and when G is present, G is (CHz),, (CHR),, or
(CRR"),; and when G is absent, J is present and E is directly connected to the
carbon atom where G was connected to;

J may be absent or present, and when J is present, J is (CHz),, (CHR),, or
(CRR’)p, SO2, NH, NR or O; and when J is absent, G is present and L is directly

20 linked to nitrogen;

L may be present or absent, and when L is present, L is CH, CR, O, S or NR; and
when L is absent, then M may be absent or present, and if M is present with L

being absent, then M is directly and independently linked to E, and J is directly
and independently linked to E;

25 M may be present or absent, and when M is present, M is O, NR, S, SO,, (CHa),,
(CHRY),, (CHR-CHR'),, or (CRR),; '
p is a number from O to 6;

R and R’ are independently selected from the group consisting of H; C1-

C10 alkyl; C2-C10 alkenyl; C3- C8 cycloalkyl; C3-C8 heterocycloalkyl, alkoxy,

30  aryloxy, alkylthio, arylthio, amino, amido, cyano, nitro; (cycloalkyl)—alkyl and
(heterocycloalkyl)alkyl, wherein said cycloalkyl is made of three to eight carbon
atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms, and said

alkyl is of one to six carbon atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-heteroaryl;



R and R are independently selected fromthe group consisting of H Cl- CIO
al kyl; C2-C10 al kenyl; C3- C8 cycloal kyl; C3-CS heterocycl oal kyl gl I'gﬁw

3U aryloxy, alkylthio, aryithio, am no, am no, cyano, nitro; 05°A 03
(cycl oamoyi2)+sed2kyl [ and (het erocycl oal kyl ) al kyl , wher ei nPGHI&#1¢YE30al kyl i s
made of three to eight carbon atons, and zero to siXx oxygen, nitrogen,

sul fur, or phosphorus atons, and said alkyl is of one to six carbon atons;
aryl; heteroaryl; al kyI -aryl: and al kyl - het er oar yI WO 02/ 48172 P(JIUS011;

411383 9. het er oal I

het er oaY")}h >4 @éﬁ(éfg ébféfl Ia‘ﬁ(eﬁ‘é(f 3} 5%5?@'! Eﬁ’wh@eﬁqrﬁg@? 3% ky(%%n%éonal ly
substi t Hét%‘ilocyfdldiélk)ﬂ&h@letléé fMay tselbptubﬁaltye@bstm@dr ite sbidl @i onal and
suitabl e substitution with one or nore noieties selected fromthe group

consi st i spsttutadkraferriagke wptional xychguitakie pubstipiipryvith ors er s@Irky! |

het e oty ASLBRRNMEE Bitao ERMRRL AP AR SR Ll g

P3 ake ichelearpHenténscedicepbdeh! RFdroRy, Bio, Ik8L ayieRy, kylianrehgdochai n
al kyl, Cg Clolystral ? I?gnc egagﬁzl n al ke)%g/a?yaﬁ% C3y08 ?;gl oal kyl,

C3-C8 h@n@n@c@r@ld%cyeaqmlts@l syifonanidp; @rr\d (heteracyclyl)al kyl , wherein
said cy kyL i and zero to 6 oxygen,
ni t rogen, u1lf 18%8@%83@%%&%@9&%3%&? l?rg)ggd al kyl is of I to 6 carbon

atons; afybi-Ovet SFAghtor, brahmh@d KMhin alkylheQG(Tj@@Vs}fb HE ok bra(m}héﬁldhawl d al kyl
is of | to 6 carbon atons', wherein said a , kenyl, cycl oal kyl,

het er oc ¥yl qnsl/eBdad kysipalikily C3ha hﬁ(tﬁmﬁhfb)k@}’qlpéﬂéyll)@kWrﬁﬁl eties may be

oEt S 7 et ot VoM Bl VB bR o P~ ey
and zero to 6 oxygen, nitrogen, sulfur, or phosphorus atoms, and said alkyl is of 1
to 6 carbon atoms; '

aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein said alkyl is of 1 to 6 carbon
atoms;

15 wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloalkyl)alkyl and
(heterocyclyl)alkyl moieties may be optionally substituted with R", and further
wherein said P and P'® may optionally be joined to each other to form a
spirocyclic or spiroheterocyclic ring, with said spirocyclic or spiroheterocyclic ring
containing zero to six oxygen, nitrogen, sulfur, or phosphorus atoms, and may be

20  additionally optionally substituted with R™:

R" is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,
arylureido, halogen, cyano, or nitro moiety, with the proviso that the alkyl, alkoxy,

25 and aryl may be additionally optionally substituted with moieties independently
selected from R,

Zis O, NH or NR™;
R™ is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroqryl, or

30  heteroarylalkyl moiety, with the proviso that R™ may be additionally optionally
substituted with R"; ‘



spirocyclic or spiroheterocyclic ring, with said spir-ocyclic or

spi roheterocyclic ring containing zero to six oxygen, nitrogen, §@IMﬁﬂmﬁor
phosphorus atons, and may be 2.0 additionally optionally d with
R; R %0 yﬂ¥6&y, al koxy, aryioxy, thio, alkylthio, aryf?ﬁ?%%Hé#§§

al kyl arni no, ar~am no, alkylsultonvi, ar-ylsulfonyl, aIkyIsquonan]do

aryl sul f onam do, carboxy, carbal koxy, carboxam do, al koxycarbonyl ar ni no,
alkoxyoarbonyioxy, al kyl urei do, aryl ypei do, hal ogen, cyano, or nitro

ggijiet ?/o %/ﬁdd'gtl o%qu%%mggﬁ % ’tﬂéé’géd\;f%’ﬂ‘ MI e@”ﬁ@g?%%l dent P?ﬁd%a ected
fromR orZhbﬁ c@rrebhte)ﬂdmbm-omdgs ?ghipkenyl; 38th|0?ih&§|ny| @LKNQWI 3¢U|<drm,:%t|

cycl oal kyl - ai k terocycl hei erocycl yi al kyi

| kyl
aryl al kymyrrcﬂ\élt rRYaio; 2ann|<cgazab'l @ xipidazalyl; 5 ﬂé‘rﬁﬁé’@i/}s}) @?@;réz%&? &y, with

w0 xBoosErs ek ol Zar SRy SP AL AL OEB R BBV BES) et

frompheébﬂonaa RYibstitvited WitAYR' dyl | 4 pyrl dyl or their correspondl ng
N- oxi des; | 2- th| ophenyl ; 3-thi opherl 2-fur an'):/lt 3-furanyl; pyrrolyl;

3- ]E)yrrol Rl is 1, hatogaroeyano, siten, G (?(Hi}%s,,StBalg Qhamtqntaaamﬂqlﬁw?r .
or bot n SRRV AYBE EvesArel EPtibefol S WtadhaVAES 1\ nal ogen,

cyano, nhétre@oarﬂ?,hyd&»wamy3ary&ixlyaambkycér@onylouyb(ramwémdwd)oavbbnnylyyI
al kenyl , al kynyl cloalk cycloalkyl al kyl al ky Iar arylalkyl,
het er oar merczwgr QUW higy Rkt é'o aiylssstin YIdP%SFQFnYS %)6- W‘SUl inyl,

e e S A AT
het er ocy hbtdrearyisuitphyl, atkylcrbdromyadrylcarbonyl, carboxy, alkoxycarbonyl
aryloxycarbonyl, heteroaryloxycarbonyl, alkyaminocarbony!, arylaminocarbonyl,
amino, alkylamino, arylamino, alkylsulfonamide, arylsulfonamide,
alkoxycarbonbylamino, alkylureido, or arylureido;
15 P*is H, linear or branched alkyl, arylalky! or aryl; and
R? is H, cyano, CF3, straight-chain or branched lower alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkyl-alkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylsulfonyl,
arylsulfonyl, carboxy, alkoxycarbonyl, aryloxycarbonyl, alkyaminocarbonyl,
(allylamino)carbonyl), or arylaminocarbonyl.
20 Suitably, R” is selected from the group consisting of H, alkyl, alkenyl,
alkoxycarbonyl, or (allylamino) carbonyl and preferably wherein R? is H, U is N
and P*is H.
Advantageously, Ar' and Ar? are independently selected from the group
consisting of phenyl, 2-thiophenyl, 2-furanyl, 3-furanyl, 3(4)-imidazolyl, 3-(1,2,4-
25 triazolyl), 5-tetrazolyl, or 2-thiazolyl, preferably Ar® is phenyl and Ar' is selected
from the group consisting of 3-(1,2,4-triazolyl),5-tetrazolyl, or 2-thiazolyl and U is
N and P*is H.
Suitably, R" is H, CF3, CHa, alkyl or alkenyl.

30 Usually, P1"is either H or CH3.



het eroaryl sul fonyl, al kyl carbonyl, aryl carbonyl, carboxy, al koxycarbonyl
aryl oxycar bonyl, heteroaryl oxycarbonyl, al kyam nocarbonyl, UBAPRZWS
aryl am nocar bonyl, am no, al kylam no, aryiam no, al kyl sul fonam de,

aryl sul Voxetd®  al koxycar bonbyl am no, al kyl urei do, or BE¢VIUSPEIES 15 P4
is H linear or branched al kyl, arylalkyl or aryl; and R2 is H cyano, U;
"3, straight-chain or branched | ower al kyl, al kenyl, alkynyl, cycloalkyl,
cycl oal kyl -al kyl, aryl, alkylaryl, aryhal kyl, heteroaryl, alkylsulfonyl,

i | f | e, I : ] b |,
(11 31 ant no) SRR e P PRIENGTY and B ERLERLRERYED AHRBLRACR . 00y
f r om t hemgietiep coomrspanidng tiod rddidalrkplf ,a glykmeylnit. al koxycar bonyl, or

(al Iyl am no) carbonyl d preferably wherein "is.H Uis N and P4 is H
Advant ageousl| E’/[ef?'iﬂb{%d%@ andP aege i 8RRy ﬁ;%&i@?@&hﬁ%@ﬂ@ he group
consi sti : IR ol . 2-furanyl, 3-furanyl, 3(4)-imdazolyl,
3-(1, 2, 4- tF@?ﬁ?ﬁFJP@?k@?3§@§g§%|y|, or 2-thiazolyl, preferably Ar2 is
phenyl and Ar', is selected frgmthe graup congisting q;s e

3-(1,2,4-triazglyl),5-tgtrazaly|, or hi azol yI and f N &nd P4 is H

Suitably, RL id H, CFF,/CHS, yl or Jal kenyl” 30, Uslually, P1' is either H

or CH3. 6 WO 02#&817%wgC1'l hxr 311147383 11 JSuitably, when|Pl is Hthen P
!

and t he adjacent nitrogen andMear bo noi gfi es corjfespon o the residuum
of a glycine unit. Preferably, P a and P bpare independent]y sel ected from
the group consisting of the follow ng noieties: M

Vo
(@]
=
/_/
e
S
"y
P
e

Advantageously, U is N and P* is H and Z is NH.

10 Suitably, P? is selected from the group consisting of:



w Me Me +bfET ~4f4T Me Me Me M Me Me Me Me Me Advant ageously,
and P4 is Hand L is NH 10 Suitably, P3 is selected fromthe gro@pﬁ APR?UUS

consi stl\%glgﬂ WO 02145172 H3C, CH3 rg9 JE H30 tB 12 HIE &) fi73s5F 3 CH3
| vw F3C i\ciole tl]

CH,3
j: AN La¥ ¥ ol AN AN [a VoV
000
31
Cr TS
COR®
:lﬂf‘ AN AAn nAN AN ann :I.N\
FiC ,) kCOOH Ho/|\<;H3 0
CF COOH ' /}\
3 COOH H,C h CHj

o C
,+\ Hs
HsC™ | ~CHjy
o)
ann [a¥=Val NN AN [Va-2 ¥ AN
HaC~ ~CHy H3C/\\CH3 ’icm d)o 4 |\L
CHs
CHs CF; COOH COOH
ANAN [aV V) aAan N AN AN
E‘] 7
o CORY H3C/;\CH3
F F 31 CHg
COR

wherein R3' = OH or O-alkyl.

Suitably, P* is selected from the group consisting of H, tertiary butyl,
isobutyl and phenyl substituents.

Suitably, Z is NH and U is N and P? is as set forth above.
10 '
In another suitable expression of Formula |, the moiety:



CH3 11" H3C w w COOH SBn H3C't 'SMAe , CH3 CH3 H3C “CH3 H3C I'CH3
wherein Rn = 01--1 or Oalkyl, 5 H3 CH3 OH3 PC'1'i1JS01147383 fesdbﬁéfizﬂﬁﬂ‘*
H3C 9 CH3 CH3 COOD ,wW ,net, “enn OH3 OF3 GOOH w

WO 02/48172 PCT/USO1/47383
13
Q
/ A
M\ |
E
=\

G 1S

hrd
e

10 Suitably, Z is NH and U is N.

The compound of Formula |, wherein said compound is selected from the

group consisting of compounds having the structural formulae:



40 Suitably, F4 is selected fromthe group consisting of H, tertiary butyl,
isob?tyl ang phenyl substitﬁents. SuL}any, Zis NH ?nd Uis N and) P3pksj@as
sot for abov 10 I n anot her suitable expression of For e
i ety:%"ﬁé’?‘%sl?z PCT/ USQti 477M 3 13 is 0 or 10 Sui tabﬁ’ﬁﬁﬁf‘éﬁ‘ H and U
is N. The compound of Fornula 1, wherein said conpound is selected fromthe
group consi sting of conpounds |eaving the structural fornulae: WO
(c)2/ 48172 or PC T 1USO1, 47383 5 wheré#n P' is an isopropyl, tertiary
butyl, cyclopentyl, or | ohexyl noiety. A preferred conpound of Formula I
exhibiting HCV proteasp inhibitory activity, including enantioners,
stereoi soners and taut®nerg of said conpound, and phargaceutically

O

30l vat®s of said conmpound, said pound bei ng
f structures !fisted bel R = PhCH2) (R =
; O 0]

= mpounds®,

S CH CH
o) P3 3 CHs 3
or
I
2
H O
H
N N N
N N = '\
n H N
0 0O N 1\1/
: o) CH37<
(0] 53 CH3 CH3 CH3

5 . wherein P? is an isopropyl, tertiary butyl, cyclopentyl, or cyclohexy! moiety.

A preferred compound of Formula | exhibiting HCV protease inhibitory
activity, including enantiomers, stereoisomers and tautomers of said compound,
and pharmaceutically acceptable salts or solvates of said compound, said

10 compound being selected from the compounds of structures listed below:

I X
O (R = PhCH2) O (R = PhCH2)
(R = tert-butyl) (R = tert-butyl)
Me 9’ R
MeJ\‘ 1y
0 H\/z |
Y Y,

o] Me (R=PhCH2)
O (R = tert-butyl)



(R=Perr-'" uiyf} (R= PhCH) (R = Per/-butyl) WO 02/48172 15 PCr/

Usol /47383 it N N In one enbodi nent, the present invention disclﬁgﬁ@.
conmpounds of Formula | as inhibitors of HCV protease, especially ey
NS3/ NS4aveerissie2 pr ot ease, or a s pharnaceutically accept aGTE@EHTIBat i ve

t hereof, where the various definitions are given above. In another

enbodi nent, the present invention discloses conpounds i ncluding

enanti oners, stereoisonmers, rotoners d tautonmers of said compound, and

phar maceutical |y acceptable salts, solvat es r derivatives thereof, with
said i o conpoun avi ng the general structu e)shown in Fornmula If: 0 P2 3 0
111 /\ 11 >P2a P+.r, O F la It reEn P'', P4ln,; P/, P2, and P3
are i ndependept|y:;/N\s H OCJHOZ. Strai ght br/anc e;p ghq| noabKyl , Cg-Cl10
strai ght or RQrapche " .

het erocycli c; a‘i’k )Oal k (he 0 , i MMsaid

cycl oal kyl is amade up of M8 to on at Me

in one embodiment, the present invention discloses compounds of Formula | as
inhibitors of HCV protease, especially the HCV NS3/NS4a serine protease, or a
5 pharmaceutically acceptable derivative thereof, where the various definitions are
given above.
in another embodiment, the present invention discloses compounds
including enantiomers, stereoisomers, rotomers and tautomers of said co-mpo'und,
and pharmaceutically acceptable salts, solvates or derivatives thereof, with said

10  compound having the general structure shown in Formula il:

AP

P‘*/YW)UWXLWYME?Z

pla pib O P’

Formula Il
wherein:

P2, P™ PY P2 and P are independently:

15 H, C1-C10 straight or branched chain alkyl, C2-C10 straight or branched chain
alkenyl, and C3-C8 cycloalkyl, C3-C8 heterocyclic; (cycloalkyl)alkyl or
(heterocyclyl)alkyl , wherein said cycloalkyl is made up of 3 to 8 carbon atoms,
and zero to 6 oxygen, nitrogen, sulfur, or phosphorus atoms, and said alky! is of 1

to 6 carbon atoms;

20 aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein said alkyl is of 1 to 6 carbon
atoms;

wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloalkyl)alkyl and
(heterocyclyl)alky! moieties may be optionally substituted with R", and further
wherein said P' and P'® may optionally be joined to each other to form a

25 spirocyclic or spiroheterocyclic ring, with said spirocyclic or spiroheterocyclic ring



and zero to $ oxygen, nitrogen, sulfur, or phosphorus atons, and said al kyl
isof I to 6 carbon atons; 2 aryl, heteroaryl, arylalkyl, or

heteroaryl al kyl, wherein said alkyl is of 1 to 6 carbon atons, V\Ageg@pmugt,
sai d al nyl, cycloal kyl, heterocyclyl; (cycloalky, t;
(heteroc 9I0§|ﬁ§§?kyl noi eti es may be optionally substitut e@ﬁ“ﬂﬁ”@{,} and
further wherein said P a and P r nmay optionally be joined to each other to

forma 2 s spirocyclic or spiroheterocyclic ring, with said spirocyclic or
spiroheterocyclic ring WO 02; 48172 11i16 F4' T1US1}} ;7333 16 containing

zer o t o @ntaippLEo toisht n, $itkddsn, sfou:phﬁwaph@ru%tétﬁﬁws and may bee
additionally optionally su stituted W|th R'; R' Is hydroxy, alkoxy,

alril onyI addﬂlmnallgrl daq;tldn:a]{lpsubstythtdd Tv;thﬂn no, al kyI ar In| nlof ar _yljam no, ]

al kyl su u onyl , onam dc, sul f onam do, carboxy, s
car bal KORy S T Bucalkar, SISy bi BN AnBROTIc BERpe AKBATT By,

al kyl ure y mﬂﬁ’s - 0O, rovi so
that t heé'gﬁ@ilﬂp' g%)?ﬁ,enylénb@ar yinyﬁay beu@dgﬂ?'%‘%na &’ﬁéﬁ 2l OndﬁatrBSxP

substj t utataiMoki, caibekamia, mlepwndmmiylammel gkbrecdrbonylBky, élkylsré]doNH or
NR"' ;

; is R is alkyl, al kenyl cI oal kyl cl oal k I kyl,
het er ocy@MH reld%sﬁ&mey@ww'tro ﬁngw Bl ;}hamwsaﬂwytéhmﬂ'kQ( @?%aryl
al kyl het "
P add: ¢ ShnanY yafbe RENRrRRL YRRyl SsEed il maigs MdpgntBaty =
mdependeeitabt)edsfed)mdﬂled from phenyl ; 2-pyridyl, 3-pyridyl, 4-pyridyl !s or
their co in oxi des; 2- thlophenyl 3-t hi ophenyl ; 2-furanyl;
3-furany ;Dcmg‘ %‘%
10 R“' is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyciyi,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or _
heteroarylalkyl moiety, with the proviso that R™ may be additionally optionally

substituted with R":

Ar' and Ar? are independently selected from phenyl; 2-pyridyl, 3-pyridyl, 4-pyridy!

15 or their corresponding N-oxides; 2-thiophenyl; 3-thiophenyl; 2-furanyl; 3-furanyl; 2-
pyrrolyl; 3-pyrrolyl; 2-imidazolyl; 3(4)-imidazoiyl; 3-(1,2,4-triazolyl); 5-tetrazolyl; 2-
thiazolyl; 4-thiazolyl; 2-oxazolyl; or 4-oxazolyl; either or both of which may be
optionally substituted with R*;

R'is H, halogen, cyano, nitro, CFa, Si{alky!)s, straight-chain or branched lower

20 alkyl, alkenyl, alkynyl, cycioalkyl, cycloalkyl-alkyl, aryl, alkyiaryl, arylalkyl,
heteroaryl, hydroxy, alkoxy, aryloxy, atkoxycarbonyloxy, (atkylamino)carbonyloxy,
mercapto, alkylthio, arylthio, alkylsulfinyi, heterocyclylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylsulfonyl, heterocyclylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylcarbonyl, arylcarbonyl, carboxy, alkoxycarbonyl,

25 aryloxycarbonyl, heteroaryloxycarbonyl, alkyaminocarbony!, arylaminocarbonyl,
amino, alkylamino, arylamino, alkyisulfonamide, arylsulfonamide,
alkoxycarbonbylamino, alkylureido, or arylureido;

P'is H, linear or branched alkyl, arylalkyl or aryl;
R?isH, cyano, CFj, straight-chain or branched lower alkyl, atkenyl, alkynyl,

30 cycloalkyl, cycloalkyl-alkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkyisulfonyl,
arylsuifonyl, carboxy, alkoxycarbonyl, aryloxycarbonyi, alkyaminocarbonyl, or
arylaminocarbonyl;



pyrrolyl; 3-pyrrolyt; 2-imdazolyi; 3(4)-imdazolyl; 3-(1,2,4-triazolyl);
5-tetrazolyl; 2- thiazolyl; 4-thiazolyl; 2-oxazolyl; or 4-oxazolyl;jgirthens;
or both of which may be optionally substituted with R; R is H halogen
cyano, nwvbno81€F3, Si(al kyl)3, straight-chain or brancheadrower+4728 al kyl,
al kenyl, al kynyl, cycl oal kyl, cycloal kyl -al kyl, aryl, alkylaryl, arylalkyl,
het eroaryl, hydroxy, al koxy, aryloxy, al koxycarbonyl oxy,
(alkylanino)carbonyloxy, mer capt o, aktylthio, arylthio, alkylsultinyl,

het er ocy y ryl.sul finyl, teroaryl sul finyl, alkylsulfonyl,
het er oc F%b BH &Ekh or ‘gﬁé sﬁ’l“fjonyl het er oaryl sul fonyl, al ky; carbonyl ,
aryl car b@{géh rrfé@ﬁﬁoélylou%:r Efp(gycar bonyl zs aryl oxycarbor}yl,

het er oary xycar bohyl m nocar bonyI aryl am nocar bonyl, am no,

al kyl am no, aryl am no, al ky| sul fonam de, aryl sul f onam de,

al koxycar bonbyl am no, al kylureido, or arylyreido; P4 is H |Iinear or
branched al kylh,a aw;ebi@ fgrmiudaticarip Formella ils R, iscseierted dran the gapht - chai n or

o anaec e MUha B Bt B TSR Lo 2

carboxy, al koxycarbonyl, aryl oxycarbonyl, aI kyam nocar bonyl, or

anyl am nocar bonyl ; WO 02/ 48 { 72 PO |t! /4 7383 Uis 0 NH, CFI 22 or
CHR': and V Aévantagecvurs}y in iaprrmmwdalr Aa ar,rd Ariare imdgpsnteatly setestedifrari on i n
Formul a,, | i S sel u consi st

o keny! NS DI RGPy Prfiohendh 2:Bradiy b ora bt AGEBer g -

For mul a({ b, 4-fidzoand 5&@“&@@@ bﬁgqﬁ@@ggmtl y selected from the group

consi sting of phenyl, 2-thi ophenyl furanyl, 3-furanyl, 3(4)-imdazolyl,
3- (VW2,4-triazolyl), f-tetrazolyl, or 2-thiazolyl. 10

Preferably, Ar is phenyl and Ar' is selected from the group consisting of 3-
(1,2 ,4-triazolyl),5-tetrazolyl, or 2-thiazolyl. '

Suitably in Formula Il, R' is H, CF3, CHa, alky! or alkenyl and P is either H
15 or CHa.

Advantageously, P" is H such that P" and the adjacent nitrogen and

carbonyl moieties correspond to the residuum of glycine unit.

20 Suitably in Formula I, P™ and P™ is selected from the group consisting of

the following moieties:



Preferably, Ar' is phenyl and Ar'' is selected fromthe group consisting of
3- (1,2,4-triazolyl),5-tetrazolyl, or 2-thiazolyl. Suitably in Forrmula II,
RL is H CF3, CH3, alkyl or alkenyl and P is either H 15 or CFI 3. j; APR 7005

Advant aQﬁS’HE' 5 P" is Hsuch that P1 and the adjacent nitJQggd g%

car bonyl e g s correspond to the residuumof glycine un| t. é uitably
in Forrrula 1, PP3 and P1 is selected fromthe group consisting of the
following noieties: wo 02/481 -11, '18 "LL Me Pete O 1 M1 I 0O { M

Me rouser, ~errb. Me Me Me (0)u z

¢ //{/

23

P PN Y Y
Y N L, LK
H H\ ('\L B

Me

Advantageously in Formula Il, P? is selected from the group consisting of:



M me flnr "M wF F F 6 PCT7USI gt 1#7353 nr:r+ Advantageously in Fornmul a
11, P3 is selected fromthe group consisting of: 0 'o WD 12/413 1 72f APR 7005

FICT/FJ O 147383 19 ,3C CH3 H3C H H3C | -CH3 CH3 CH3 CH3 H3C,.a OH3
nsu+ | SAQ n2lsz17€URS' COON, fits, PCT/USO1/47383
19
I anan nAS P
HsC
HsC™ "CHs Hacj(J)O'3 Hac/{\CHa ;l: CH, ’ J <EQ)0-4
CHs CHy CH,
I LoV, Yl LY.V, VeV LAV, T AN
‘sli<NoNolNe
O 31
COR
A AR AAan anan ann A fju*
F4C H I\COOH HO/]\CH3 o
CF,q ' COOH H C’,\CH
COOH 3 CH, 3
SO G ¢ T T
0" "CHy HC'| “sBn HaC/]KSMe Hac/)\s/\cooa
HaC™7 ~CH, S
CHy 1l
@]

wherein R* = OH or O-alkyl.

Preferably in Formula |1, R? is selected from the group consisting of the

s following moieties:

Vi Tal e v

HacJ\CHa Hac:\r;zHa ;CHB 3)0-4 ; H '\L

CH, CF;  COOH COOH
ann L YoT ann e ann A
h 7
O COR:” HQC+CH3
CH
FF CORY 3

Suitably in Formula 11, U is N and P* is alky} or arylalkyl.

Preferably U is O or CH..
10



HO CH3 COCH H3C d "SSn H3C f 'SMe CH3 CH3 H34S 1'' COCEt CH3 0 wherein R39

= OHor Oalkyl. Preferably in Fornmula Il, R3 is selected fromtheUgJOerﬁ’f'\’pZUUB
consisting of the following noieties: n+~t® F,C nnr err_= S ;. CH3
H3C- | WRE248I8 w ew cren +l . +ti~ CF3 vac Y (‘a O ocon!?ﬂ’ﬁé&’#ﬁ%m FF
CH3 GOF?31 snr ~slos+ Suitably in Formula'li, Uis N and P4 is al kyl or
aryl al kyl .
20
P* is selected from the following moieties:
CH;, CH;3
CHy %,
CH3>YIH' CH3>\_;/1H' T O\/"s
CH, CHy CHs
CH CH :
CHW 31(‘??} CHy ™Y - HOOC Y
CH3 H3 1'2 CH3

CHa3 COOH
HOOC\(I\/ HagHJ\; HOOCW HOOC 9 ,

CHs 0-2
CaH7 CHa CHs | HOO% @{
Q;H/ly HOOC” SN 0-4

COCH

PN HaCO0C /\/\/I\; | m

HiC. _CHs
CH
%Ny 3 CH;  HOOCT™N"Sw
6 HOOC HOOC CHy

CH3

H H HOOC__~
QZF\fﬁfg Hﬁ?Jﬁf C\/”ﬁf

&% o T Y o
e

CaHs

H3 Ha
ol OO o a% o



Preferably Uis 0 or CH2. 10, 0 6 AP 2005 WD 02/48172 20 P4 is elected
fromthe following noieties: CH3 CH3 CH CH C HOO Ci15~Iti.~ Hayh APR 2005
.(.gyp,, HB3CHCH CH 1-2 CH PC" TTSO /47383 HOOCC ~ '" T CH3 HOOCCH
H HOOC GK3 o&hk1;72 HCOC H3COOC CHI PCT/US01/47383

21

3 @jw 9\; % k&}; Ty
Es/y Hac’O/\/ m@\’ Zb\f Q/\/
ATy 0o

OOCH
F
Q)’\ o) 0 @f\
F
o
8
e Y oc 0
F Cl F F Cl al F Cl
F Cl
CHs @f\
F CFa CF, CF, {ICHS :icH3 HAG CHj
CH,

Cl COOH ¢I COOMe (I COONHMe [j:I?k

COCH
F



HOOC *' 11000 H3C H3C COH HOCC f, .

WO 02/48172 s CH3 PC11{] SOv47383 3 Cl 'CH3 H3C CHz ~' Cuf}E7 C

cl 0®N|_\"MO%2/981922138172 AcHf 4 22 FCH3 HC F. \ H3CI Lo cTiUs01/47383

22
F F CHs HiC
F F @)\ HaC
H,C
F COOH F F COOH

F COOH COOH

AcHNQ/\ cooa

COOH

Suitably in Formula Il, U is CH, and P*is phenyl or U is O and P* is

selected from the group consisting of methyl, tertiary butyl, isobutyl, and 2,3-
-5 dimethylpropyl.

In Formula i, P? and P® are independently selected from the group
consisting of: H, linear alkyl, branched alkyl, or arylalky!, such that P> or P* and

the adjacent nitrogen and carbonyl moieties thereto correspond to the residuum of
10 an alpha amino acid.

Preferably, P? is selected from the following moieties:

A vy AN

/l\ s N AN
| CH, CH,

CF;  COOH coot
AAS AAN A U AAS oy
o g
(9] COR:H H3C+CH3
F F M CHa
COR

15

Suitably, P? is selected from the group consisting of isopropyl tertiary butyl,
isobutyl and cyclohexy! substituents.

Advantageously, in Formula li, V is H.

, HOOC, f. CoOH COOH HaOC ° >M@UE



COOHF " F ~ COOH COOH COON H3C XSM 473b3 T { O.}Et Suitably in Formula
I, Uis CH2 and Pd is phenyl or Uis O and P4 is selected fromthe \group
consisting of nethyl, tertiary butyl, isobutyl, and 2,3- dinmethylpropyl. In
For mul a vi0,02@217and P3 are independently sel ected from t hee@roup/4780nsi sti ng
of: H, linear alkyl, branched al kyl, or arylalkyl, such that P2 or P3 and

t he adjacent nitrogen and carbonyl npieties thereto correspond to the
residuumof to an al pha amno acid, Preferably, P3 is selected fromthe
following noieties: I~ I1IAP wo CF3 @0+ w w COON CH, |s Suitably, P3 is
selected fromthe group consisting of isopropyl tertiary butyl isobutyl

and cycl ohexyd SUlShIt 4N Sind of Formula i exhibiting HCV protease inhibitory

activity, including enantiomers, stereoisomers and tautomers of said compound,
and pharmaceutically acceptable salts or solvates of said compound, said

5 compound being selected from the compounds of structures listed below:

oon
1
0____S,NYMe
Me Me
Me
Me o
H H Me
Me& .
" :)y“ﬁ"Jﬂ -
N o o
N 2
Y \-/&o <z
4] be

10
In another embodiment, the present invention disctoses compounds of
Formula 11l as inhibitors of HCV protease, especially the HCV NS3/NS4a serine
protease, or a pharmaceutically acceptable derivative thereof. The compound of

Formula I} has the following structure:

O

Lo ( A o A’
U N N Z R?
4.~ N N
P |
5 y H Ar
0O P O P

s P‘la P1b O

Formula Il
wherein:



preferred conmpound of Fornula It exhibiting HCV protease inhibitor

activity, including enantionmers, stereoisonmers and tautoners of sai
conmpound¥Q 93! "Bhar maceut i cal |y acceptable salts or sol vtV
conpound, said 5 conpound being selected fromthe conpounds of structures
listed below. Me 10 In another enbodi nent, the present invention discloses
conmpounds of Forrmula Il as inhibitorg of HCV protease, especially the HCV
NS3/ NS4a serine protease, or a pharmaceutically acceptable derivative
thereof. 1 he conpound of Formula Ill has the follow ng structure: 0 ,r p2
For nul a ' ReP| R?, vl 0F/at8 Iti:peGaeh i paLIETSS8B08 P ', Pib, Pl', P2, and

P3 i nd dent | ected f H, Cl-C1 i ght . b hed, chai
Bkyl - Conal e 1o TN PR REE AT SR CHERIG G TBP R Kyl |
C3-C8 h 3 LE: | K4 wh i
said cyc %g'?é%hyg aﬁg’%gu@gﬁgwgé'tﬂ gl'?%ggb%rsé%?gﬁngrl%élE@kégwlg r6 oi;ggz,
ni t r agernhetrbtyelyl)alkylpheseletr ssidatyoivalkyeidmsaiedippdky to 8 cadforl atones,6 car bon

atons; aryl, heteroaryl, | al kyl, or heteroarylal kyl, wherejn said alkyl
is of 1 aH gerde ﬁxye]/en, rﬁtergen, e{llfur, orp osphorusyatoms)./ and said allkyl 501 1 Y

to 6 carbon atoms;

Advant ageously, in Formula 11; Vis H n WO 02/48172 23 PCT/tJ O/ 4 g’%R%US
d

aryl, heteroaryl, arylalkyl, or heteroarylalky!, wherein said alkyl is of 1 to 6 carbon
atoms;

10 wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloalkyl)alkyl and
(heterocyclyl)alkyl moieties may be optionally substituted with R”, and further
wherein said P' and P'™® may optionally be joined to each other to forma
spirocyclic or spiroheterocyclic ring, with said spirocyclic or spiroheterocyclic ring
containing zero to six oxygen, nitrogen, sulfur, or phosphorus atoms, and may be

15 additionally optionally substituted with R";

R" is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino, arylamino,
alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido,
halogen, cyano, or nitro moiety, with the proviso that the alkyl, alkoxy, and aryl

20 may be additionally optionally substituted with .moieties independently selected
from R";

Zis O, NH or NR™;

R"™ is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyi,
heterocyclylalkyl, ary!, alky!aryl, arylalkyl, heteroaryl, alkylheteroaryl, or

25 heteroarylalkyl moiety, with the proviso that R™ may be additionally optionally
substituted with R";

Arl and Ar2 are independently selected from phenyl; 2-pyridyt, 3-pyridyl, 4-pyridy!
or their corresponding N-oxides; 2-thiophenyl; 3-thiophenyl; 2-furanyl; 3-furanyl; 2-
pyrrolyl; 3-pyrrolyl; 2-imidazolyl; 3(4)-imidazolyl; 3-(1,2,4-triazolyl); 5-tetrazotyl; 2-

30 thiazolyl; 4-thiazolyl; 2-oxazolyt; or 4-oxazolyl; either or both of which may be
optionally substituted with R’;



atons; io wherein said al kyl, alkenyl, cycloal kyl, heterocyclyl;

(cycloal kyl)al kyl and (heterocyclyf)al kyl noieties may be optional [j§ APR 7005
substituted with R', and further wherein said P a and PP'' nmay optionally
be joi nedotpumrarh other to forma spirocyclic or spiroheraricoyetse ring,

wi th said spirocycllc or spiroheterocyclic ring containing zero to six
oxygen, nitrogen, sulfur, or phosphorus atons, and may be additionally
optionally substituted with R'; R' is hydroxy, al koxy, aryloxy, thio,

al kylthio, arylthio, am no, aIkyIanin@? ar)lam no, alkyl sul fonyl,
aryl sul fonyl, al kyl sul fonam do, aryl sul fonam do, carboxy, carbal koxy,

boxang,do, bony! ani , b . al kyl yrej d
T ur o Bo® HAar BR O s Ok S ERRF L0 oo R o1 EOBrne ¢ ne
al kyl', ahkoxvikeAgd aﬂ(y%bl,%?g%a@,%y@%ﬂ@&-@ _,|éfy|9@MyQaEN ;9!' byylgmpstituted with

noi eti es i ndependentl'y se fromR' i sO, NHor R'<"is alkyl,

al kenyl , hatiekgaryl, hydsadyoalkkyy, agy@tyoalkkitycarbrpyloxhetadntaypisioytarbonyloxy,
het | vyl al.kyl vyl kyl ~| lLal kyl. h |
o1 Ky et Sty 2ty R andbi ARyl MRy oML ARV S Yo that Ry

be addi t herabaryistilfinyR BIFuITSTHPH dteroSlyBLIBRT, anfdlifoagd Art are
i ndependently Sel ected from phenyl; 2-pyridyl, 3-pyridyl, 4-pyridy or

t hei r cohetespaytbiufgni: abkytqmborzylta@mmwl,;cabom,@huyparb@w.ur anyl ;

3-f - 2- Lyl 3- lyl: 2-irnidazolyl: 3(4)-inmidazolyl,

e Ba s e Sl bon Bl Ea I bor SRR Bt v azol 1
or 4- oxazaliNb, alRjlbRfrio, o IEFﬁiHo05[k§?f@hl¢6hd?ﬁiﬁo?§rylélﬂfdn%ﬂ%b,¥ substituted with
R: 6 APR % O 02/ 48172 PETIT M 47383 55 R | H  hal ogen, cyano, nitro,

CF3, 19 (alakyixygarbenbyagtine, cikylnreido hereamglueeidbower
P* is H, tinear or branched alkyl, arylalkyl or ary};

R? is H, cyano, CF3, straight-chain or branched lower alkyl, alkenyl, alkyﬁyl, '

cycloalkyl, cycloalkyl-alkyl, aryl, alkylaryl, arylatkyl, heteroaryl, alkytsulfonyl,

arylsulfonyl, carboxy, alkoxycarbonyi, aryloxycarbonyl, alkyaminocarbonyl, or
15 arylaminocarbonyl;

U is O, NH, CH; or CHR";

and
PZ
v

20

where moiety IV indicates a cyclic ring structure, with the proviso that said cyclic

ring structure does not contain a carbonyl group as part of the cyclic ring.

Preferably moiety 1V is a five- or six-membered ring.

25

Advantageously, the moiety IV forms a structural unit selected from the

group consisting of:



al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kyl -al kyl, aryl, alkylaryl,
arylal kyl, heteroaryl, hydroxy, alkoxy, aryloxy, al koxycar bonyl oxyﬁg PR 7005
(al kyl am (Vf car bonyI oxy, s mercapto, alkylthio, arylthio,_ al kgl sulfin p\

het er ocy® Q12681 %%i nyl , arylsulfinyl, heteroaryksul finyl, BtKY %h1?%hyl
het er ocycl yl sul fonyl, aryl sul fonyl, heteroarylsulfonyl, al kyl car bonyl ,
aryl car bonyl carboxy, al koxycar bonyl , aryloxycarbonyl

het er oar yl oxycar bonyl , alkyarnlnocarbo , arylanlnocarbonyl am no,

al kyl am no yl am no, alkylsgifona arylsulfonanldo to

aIkoxycarbB Iz&rge no, al kyl kdo, ureldo is H linear or
branched al dalkyl oryaryl ; i{s , .Straight-chain or
branched | o alkyl,”al k Ikynyl aIkyI NTY ﬂoalkyl al kyl,

aryl, aikylaryhy yI al k v, het roaryl, /al kyl suI foyfyl , aryisul fonyl,

car boxy, al kd{ycar onyl , ar yl oxycar bony al kyam nocar bonyi, or

aryl am nocarbonyl; Uis 0, NH, CH2 or CHR' and 20 where noiety |V
indicates a cyclic ring striucture, with t he prOV| o that said cyclic ring

structure doe t contaf car bonyl oup as o t he ic ring.
Pref erably noi hV s a (o] S|<>,< nber ed zs' Ad ousl Y,

the noiety I or a str ural] uni t Mel egted fr ar S|sti ng
of : WD 02/48972 26 9 r2 l#ﬁ t/ ¢ /ﬁn [
RB 10
RQ RS RG
o) Z“Zﬁ\ 0\ 0.
] N
HN:R4 O,:R” . y
[9\1 ST SN ST

whereinn =0, 1, 2, or 3; and
R%=R3¥= H; R? = C to Cg straight chainalkyi or cycloalkyl: R3= H
= COAlkyl (straight chain or cyclic, G to Cg); COAryl; COOAIkyl; COOATryl
R% = H; R8 = Alkyl (C1to Ca); R® = H; RS = Alkyl (C+ to Ca)

s R7=H; RB= Alkyl (Cto Cg), CHOH; R8 = H; R7 = Alkyl (C4 to Ca), CH-OH;
R¥= R = Alkyl (Cq to C3); R®=H, R = Alkyl (C, to C3), COOMe, COOH,
CH,0H;
R'®=H, R®= Alkyl (C4 to C3), COOMe, COOH, CH,0H;
10 R = Alkyl (C1 to Cg straight chain, branched or cyclic), CHaAryl (may be
substituted)
X'=H, Alkyl (C1 to C4, branched or straight chain); CH.Ary! (substituted or
unsubstituted)
2'=22=85,0;2"=8,2*=0;2'=0,2?=8;2'=CH,, Z*=0; 2" = 0,
15 2?= CHjy;

2'=8,2%=CH3 2" = CH,, 2= 8
Z°=CH,, S, SO., NH, NR*



PCT/US 9(.97303 wherein n =0, 1, 2, or 3; and R = R3 =H R2 =Cl to Cg
strai ght chainalky or cycloalkyl; R3 - HR4 = COAl kyl (straight chaiif f%okPk 1005
cyclic, q to CC6); COAryl; COOAl kyl; COOAryl R5 = H R6 = Alkyl (Cl to
C3); RS woM2HRE2= Alkyl (O to C3) R7 = H R5 = Al kyl (CIPGIBUE3H3H2011;
R6 = H R7 = A kyl (0i to C3). CH2OH, R8~= R10= Alkyl (G to C3); R'=H,

R = A kyl (O to C3), COOMe, COOT, CH2OH, R10= H, R9= Alkyl (C, to O3),
000Me, 0O0CH, OH OH, 10 R11 = Al kyl (C]27to Oe straight chain, branched or
cyclic), Aﬁgs_g;gir be substituted)*X1= H, A kyl (0, to C,, branched or
strai ght chai nf; ~ yl (substituted or wunsubstituted) Z1=72=S, O0;
Z1=5,72=0; Z1= 0, Z=S;Z =0H2, 72=0; Z1=0, 15 Z2 = OH2; Z1= 8, Z4 |

=01- - 12. 22d@ntEpossigiHthe sycligoing majetR4 WO 02/ 48172 P C ETS01/ 47353
z4=z5=s, 0 27 Advantageously, the cyclic ring noiety is wherein Z1 and Z2
are S, R2 and R are Hand n=1 or 2. 10 Suitably for the conmpound of Fornula
111, R2" is selected fromthe group nsisting of H alkyl, alkenyl,

al koxycarbonyl, or (allylam no) carbon ghd Ar' and Are are independently
sel ected fromthe group consisting ofz! % ;2-thiophenyl, 2-furanyl,
3-furanyl, 3(4)-i6nidazolyl, 3-(1,2,4Nrilazolyl), 5-tetrazolyl, or
2-thiazolyk is Advantageously, Ar2 is[,{ﬂ]enyf and Ar' is selected fromthe
group xonsi sting

wherein Z! and Z% are S, R? and R®are H and n=1 or 2.

10 Suitably for the compound of Formula 111, R2' is selected from the group
consisting of H, alkyl, alkenyl, alkoxycarbonyl, or (allylamino) carbonyl and Ar' and
Ar? are independently selected from'the group consisting of phenyl, 2-thiophenyl,
2-furanyl, 3-furanyt, 3(4}imidazolyl, 3-(1,2,4-triazolyl), 5-tetrazolyl, or 2-thiazolyl.

15 Advantageously, Ar? is phenyl and Ar’ is selected from the group consisting
of 3-(1,2,4-triazolyl),5-tetrazolyl, or 2-thiazolyil.

The compound of Formula Ill wherein in moiety IV, R'is H, CF3, CHs, alkyl
or alkenyl and P" is selected from the group consisting of H, F or CHs. In another
20  embodiment, P! is H such that P" and the adjacent nitrogen and carbonyl

moieties correspond to the residuum of glycine unit.

The compound of Formula IIl, wherein P*® and P" is selected from the
group consisting of the following moieties:
25



of 3-(1,2,4-triazolyl),5-tetrazolyl, or 2-thiazolyl. The conpound of

Formula Ill wherein in nmoiety IV, R is H CF3, CH3, alkyl or alkenyl and

P is selected fromthe group consisting of H F or CH3, In another (b APR 2005
enbodi meqt ﬁlSIJ/S H such that P' and the adjacent ni trogergcq,rujmgg.mgnyl

noi eti es correspond to the residuumof glycine unit. The conpound

-Formula 111, wherein PP and P't' is selected fromthe group consisting of
the follow ng noieties: 25 WO 02/4817 J Me PCT/ WU S371 /47383 nlev,
fAp M@ M M M S(Oa-2 M M oli 4FSV ~~' and P3 is selected fromthe
group consisting of: 021. 98 CHB’f

T
Me ( ’/H l)/ ’/H
Me
aunn e

¢ of L 0 A

and P? is selected from the group consisting of:



H3C CH3 'van w F3 H3C'1 -CH3 CH3 Ha Ilv- N1 J PlaC~f H3CG } '"CH (1CH3
CH3 CH3 CH3 H3C | 'SBn H3C CH3 wherein R31 = OH or O .alkyl. a The G5 APR 005
conpound of Forrmula IIl wherein noiety IV, R3 is selected fromthe group
consi st w@ooisithe followi ng nmoieties: H4C OH3 H3C " CH3 pCHRshL4GRB COOH w

29
J§ Dos X
) e
me Vers Hiet 03 Hac+CH3 ;[ CHy \(Nr é?)m
CHa CHs CHj
I La ¥, Val A La¥iVal A, A,
‘slecNoNe
kY|
[::]/J o <e COR
CORY!
:TP AN Aan A AN AN :Tﬂ
FaC |) \coon H HOJ\CHg 0
CF COOH ,+N
3 COOH HsC™ | "CHy'
CHj
I o AR AN AN
0" “CH, Hsc/]kssn H:@J\SMe Hac/]ks/\cooa
/}\ CHs CHj CH,
HyC™ T~ CH, S
CHj; I

O

wherein R*' = OH or O-alkyl.

The compound of Formula 11l wherein moiety IV, R® is selected from the

5  group consisting of the following moieties:

AN U AR

)\ e e ~ange
HaC™ CHs HSC’JY\CH3 ]:]:CH3 <:E}) f’J (J L\l\
CHy g, 0-4

CE;  COOH coon

A A ann ann e ¥ Yol

(Jj O)
3 H:,C’)L CH,
COR CH,

CORrR*!

The compound of Formula il wherein moiety U is O or CHa.

10



H11S0111. 97383 CORs1 "1FL1 | ~S e HaC S"COCE' CH3 CH3 w CH3 COR31 The
conpound of Formula | | | wherein noiety Uis 0 or CH2, w HIC'J -CHS8{ GR3I0O
6 APR V\Dgc@2145172 PC rruS01147383 30 The conpound of Fo rm%a el | wherein
in moi etYOI 82 s Ne-1 or 0, and P4 is alkyl or arylal KWiTUAKHMPageous! y
nmoi ety IV of Fornula Il conprises P4 selected fromthe s follow ng
moieties: CHs CH\ > NCH CH S
30
The compound of Formula ill wherein in moiety IV, U is NH or O, and P* is

alkyl or arylalkyl.

Advantageously moiety IV of Formula lll comprises P* selected from the

5 following moieties:

CHs CH,
CHa O
S ARl >
CHa CHa CHs
CH CH
CH2>(|;Y a\rﬁz\,"’ CHy ™Y HOOC ™Y
3 CH, 1-2 CH,
CHa COOH
HOOC\‘/%: st Hoocmf Hoocz’( :
CHs 0-2
C3H7 CH3 CH3 HOOCTW @\’j
CaHy)\f HOOC” SN 0-4

COOH

HaC. _CHa
HOOCJY HOO CHs

CHa

ANy
HOO%

CHy HOOC Q COOH
o O TE g O

@/ﬂm @tj;f:i ©)H @#’;f @ﬁ



CH3 CH3 CHs" 1,H3 ¢c3 1-i CH3 C3H7 CH3 C H3 Ha " HO1CC HOOC CH3 CH j CH3
HoCc' ~ HOO0 04 e COOH HOOt1 S HOOC CH3 ~ CH3 a HGAIC F COON 3 CHs (GHEPR 7005
CaH, H3

WO 02/48172 PCT/US01/47383

B O R
i %
S
o o o
o000 & ot o

Cl COOH (¢ COOMe Cl COONHMe
COOH
F



HOOC HOOC OH HOO ' 1-2 CH:3 CH3 CH3 HOOoC ' - "?'' CH3 WO {E2/-D172
N TItiS011473S3 31 CH3 CFg CF3 | Ci 3 ~CH3 KCH > CH y 3 CH3 b ACODK),

a < - WO P17 HVe |~ tN CoX PCT/USO1/47383

32
F F CHs HaC
F F HyC
F COOH F F COOH
F

COOH COOH

AcHNQ)\ coorst

COOH

Advantageously in moiety IV, U'is CH; and P* is phenyl or U is O and P* is
selected from the group consisting of methyl, tertiary butyl, isobuty!, and 2,3-
5 dimethylpropyl.
Suitably in moiety 1V, P? and P are independently selected from the group
consisting of: H, linear alkyl, branched alkyl, or aryialkyl, such that P? OR P* and

the adjacent nitrogen and carbonyl moieties thereto correspond to the residuum of
an alpha amino acid.

10 Advantageously, P2.is selected from the following moieties:
jﬁ\ s ann U [¥3 -2 ¥ NAN
Lo fon Fow S 07
A ¢ e CH(zHa o )0"4 CF COCH
CHa 3 COOH
LYY, e e e e A
@ 0) Q1 [
o) COR® H3C’;\CH3
FF CORY C"!a
15 Preferably, P* is selected from the group consisting of isopropyl, tertiary

buty!, isobutyl and cyclohexyl substituents.

The compound according to Formula 111, wherein said compound is
selected from the group consisting of:



WO 02148172 PCI 7USQi i 47383 32 F D13 F, .% x F, J, AJ COOH F Y~ F ' CO&E1
COON COON H, C H3C9 H3C ~I1 COO—|Advantageoust|n moiety IV, U is p—
and P4 is phenyl or Uis 0 and P4 is selected fromthe group consi slﬂﬁ%‘%éw
met hyl , Wwer@i4ary butyl, isobutyl, and 2,3 5 di nethyl propybcT/Bsitakdsy in
~moiety IV, P and P3 are independently sel ected fromthe group consisting
of: H [Iinear alkyl, branched alkyl, or arylailcyl, such that P2 OR P3 and

t he adj acent nitrogen and carbonyl noieties thereto correspond to the

resi duum of an alpha amno acid. ;t) Advantageously, P3 is selected from
the following noieties: w hl3C CH3 H3C331 -CH3 r "CH3 CH3 w CH3 CORs' o0..4

u (_\S . CS
wf JL 2 T L
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COOH w H3CA"CH3 CH3 S Preferably, P3 is selected fromthe group consisting
of isopropyl, tertiary butyl, isobutyl and cyclohexyl substituents.gTher s

conmpoun %cﬂgﬁr ding to Formula 111, wherein said conpound is selected from
the groufUf8f&1%ting of : WD 02/48172 33 PGl TS01/47383 B PETANOZAE8172 311
Pc: T'us( 1/473} 3 WO 02/-8172 PCT/US01147333 35 CH3 Il ~ .~ Pv , vy E .,~
, L
34
Me (S—\S O Me (S—\S
Me)\l vepow 9 & H
\oy N N N\_)«Ln Me RN | N\)LN )
YA LT e ALY LT T
oM" e Me o (:j M N
® e
o e (s_\s . . Me (s—\s
Me N N N\)L e Meﬁ an i n\)'L
C N\/_& o o ﬁ /] N- o n N ﬁ N
r = ° v R Y \z/&o ° ° N{ »
A ue € o = . Me M
Me Me Me/:eu .
Me (s—\s ) ) “\l:./ @
Me/H ZNj\ra H\)L Me, H o H
N 0 S i 2 (R GV TN L
F = (o] N, 4N Y \'/& Is} o H 0
o = :



3GfJjCHI K1 SHj
Flus01147383 36 N i \
40 H, N EN

WO 02/48172

g CH3 'V .FJ ' yH3 ? r-~ G WD 4E2148172 .PC

| f A--cl-t' CH3 CH o Hjr-- 1f' CH, i',ZIﬂF_F/APRNm
PCT/USU1/47383
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t ~! CH NHSt i HN7 t ~~f Hr 11 WD 02/48172 PCT / U Su 6 i4 73ts3
37 WO 02/481 72 P T1LJS01,!4?383 3S CH ~ CH .,s W 02143172 PCT/ U Sf (9¥P4788

3 39 The followi ng description of suitable noieties is apEI i cabl e for
compound¥CdR 5P mul as 1, 11 and I11: The foll owi ng noi eti BST/APR/E38% abl e P1
noi eties: WO E32948172 40 w Pie v'r' | IV' 0 8

36
S_ 5§
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CH, Lo N \
CH. N M
N b0 I N
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>—NH o © N
g Q H
CH3 CH'_;
CHy CHy
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Me Me Me Me 11AP PCT! U501147383 w I bl Me Also, the following noieties are
suitable P3 noieties: WD 02/48172 41 H3C CH,. H3C IvWOH3 f |,Cl \%L\Pmﬁ
0-3 w H3CTCH3 CH3 CH3 OH3 6:° F nrar+ ' L COOH COOH w

WO 02/48172 PCT/USO1/47383

37

Cgt%ﬂr@ !.

CH3 CH:!

9
CHy ; " O

CH



H3C H3 SSn wv COOH VHO HOs )a COR31 4-i3C RCH3 CH3 H CI "'Swe H307
''S'COOE9 CH3 CH3 11 0 PC rlUS01f473d3 OH3 OH3 The fol | owi ng noi etlibes’R 7005

are suitable Y noieties: WO 02/48172 PCT!JSQO!47383 42 Mg% %AS Re M Q
WO 02/48172 CT/USOI747383

38




Meo, C Me,sy.Q 1 C13C a Me The followi ng noieties are suitable 'V-P2

noi eties: WO 1E2/4817 43 Me 0 O PC' PUS() 99%913:[3 0 O Dependi ng UPQMPR 7005
their structure, the conpounds of the invention may form pharmaceutically
accept abive eakt® with organic or inorganic 5 adds, or organi/gEswor47843or gani c
bases. Exanples of suitable acids for such salt formati on are

hydrochl oric, sulfuric, phosphoric, acetic, citric, malonic, me WO 62/48172
PCT! rl S01147383 44 salicylic, maiac, fumaric, succinic, ascorbic, naleic,
nmet hanesul fonic and other mneral and rboxylic acids well known to those
skilled in the art. For formation of safts with bases, suitable bases are,
for exanmple, NaOH  KOH NHACH, tetraal kyl ammoni um hydroxide, and the |ike.
5 I n anot her enbodi nent, this n ention provi des pharmaceuti cal

conpositions conprising the i ive peptides /as an active ingredient.
The phar maceuti cal con‘poa&& ner%lqadddt\ fal ly conprise a

Ha
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CHa CH;,
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2 CHy CH,
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5 The following description of suitable moieties is applicable for

compounds of Formulas |, Il and lil:

The following moieties are suitable P! moieties:



pharmaceutically acceptable carrier diluent, excipient or carrier )
(described below and collectively referred to herein as carrier 06 APR 2005
material s). Because of 10 their HCV inhibitory activity, .

phar maceﬁh"&gpﬂéonposi tions possess. utility in treati ngﬁﬁﬁé@gwf’f}gj C and
rel ated disorders. In yet another enbodi ment, the present invention

di scl oses nethods for preparing pharnmaceutical conpositions conprising the
i nventive conpounds as an active ingredient. In the pharnmaceutical t5
conposi tions and net hods of the present4g nvention, the active ingredients
will typically be adm nistered in adm xture with suitable carrier materials

suitably selected with respect to the intgnded formof admnistration, i.e.
g .

oral tablets, capsul es (either id-fit , S -solid ttedyér |iquid
fitted), pomde’rfisr‘for tituti oral gels, ~€lixirs i i
. : :

n,
granul es, syrupsye 20 Buspensi gns, an he i and
conventional pharmaceutecal prggticesl For exanpl e,
inthe form of tablets or capsules, te acthive drugllconpongnt may be
conbined with any oral non-toxic pharmaceutf®al |y acceptablle inert
carrier, such as |actose, starch, sucrose, cellul ose, magnesi um stearate,
di cal cium 25 phosphate, calciumsulfate, talc, mannitol, ethyl al cohol
(liquid fornms) and | the |ike. over, n desi¥i¥¥d or needed, suitable
bi nders, |ubricants, di integrg&gng age and coloring agehts may al so be
incorporated in tpe m x{jur e. Pewdgrs an tabl et neye be conprised of from
about 5 to about 95 periglent InventivesLonpesi tigs. Suihg bi nders
i nclude starch, gelatin, 30 natural sugars, corn sweete rs,MﬁaturaI and
synt hetic guns such as hAP 2 WD 02% 18172 PcTI USA ' 47. 333 acaci a, sodi um
al gi nate, carboxynethyl cel |l ul ose, polyethyl ene glycol and waxes. Anong the
| ubricants there nmay be ntioned for use in these

nan Ann £ Y
k? \L L?“”” \LS(O)O_Z L ;
| e he

?
Me Me
o ~F 5 Anns ann
[~ Me ™ \L et F
Me F” °F F
Me Me Me  Me Me
[ataTaV] Uy AT bl
ANRYVAGVA
Me

Also, the following moieties are suitable P® moieties:



dosage forns, boric acid, sodium benzoate, sodium acetate, sodium
chloride, and the like. Disintegrants include starch, nethylcellul ose, guar
5 gumand the |ike. Sweetening and flavoring agents and preservatlv@éﬁﬁgﬁM5
al so be included where appropriate. Sone of the ternms noted above, nanely
di si nt egwarieesi7di | uents, |ubricants, binders and the |ik&CHF®I4d#8cussed
in nore detail below Additionally, the conpositions of the present
invention may be 10 fornul ated in sustained release formto provide the
rate controlled release of any one or nore of the conponents or active
ingredients to optimze the therapeutlc effects, i.e. HCV inhibitory
activity and the |like. Suitable dosagé forns for sust ai ned rel ease incl ude
| ayered tablets containing |ayers of varying disintegration rates or
controlled rel e ponnefFE 15 mat jCes i npr¢ggnated wit h"j{the agti ve
conponent s and aped in Lg t forka or capsil es copta@i ning su

i mpr egnat ed '8 en&apsul Hi%e b%rombc ofgnerifc nétsi ces. i quid x§4
preparations include sol utions, susp@hblonscﬂgd emul si ang, As dn exanple
may be nentioned water or mater-propylene 20 gl ycol solutions for

parenteral injeckions or addition of sweefgners and, pacifierg for oral
sol uti ons, suspeEEfons and enuIS|o s. Liqud form pgreparatiops may also
i ncl ude solutup Qr sal 2

suitabl e for inhal afion i ncl hide

whi ch may be i bi nat i mnth

i @ acceptable ‘§ 4.1 er
a low nelting wa

such as inert pr essed gas, nltnged= For pre aring suppé% ories,
such as a nlxture of fatty acid él erides such as cocoa
buffer is first nelted, and the active ingredient is dispersed
honobgeneously therein by stirring or simlar mxing.
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The following moieties are suitable Y moieties.



WO ()2'4SI 72 46 The nol ten honogeneous m xture is then poured into
conveni ent sized nolds, allowed to cool and thereby solidify, Al solbAPR 7005
i ncl uded id form preparations which are intended tg,.be. rted,
shortly B@$§¢§9hse, to liquid form preparations for eithe?cgﬁgpﬁg?K?S
parenteral admnistration. Such liquid forns include solutions, suspensions
and enul si ons. The conpounds of the invention nay al so be deliverable
transdernmal ly. The transdermal conpositions may take the formof creans,

| oti ons, aerosols and/or emnul sions and £an be included in a 10 transderma
patch of the matrix or reservoir type as are conventional in the art for
this purpose, Preferably the conmpound is adm nistered orally. Preferably,

t he pharnaceutical preparation is in_a unit dgsage form In such form the
preparation igsasubdivided inbo;sui abNy i zed doses 15 containing
appropriate q§§hrp | es e acti oannents, e, g., an effective anmount
to achieve the/desited plirpose. The/gpantity of-~bedinventive active
conposition in a unit dose& of preparation nay be generally varied or
adjusted fromabout 1.0 mlligram to about 1,000 mlligranms, preferably
fromabout 1.0 to about 950 O milligrans, nore preferably fromabout 1.0 to
about 500 m |l Ligr/ank, and typjca Iy(}ﬁon1ab0%;x£ﬁ;o about 250 m | ligrans,
according to ‘fhetl | ar’ @ dtion. The,@c ?\posage enpl oyed may be
vari ed dependi ng upon the pati®ent’'s age, sex, weight and severity of the
condition being treated. Such techniques are well known to those skilled
inthe a.-A 25 Generally, the human oral dosi@ge form containing the active
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The following moieties are suitable V-P2 moieties:



ingredients can be admnistered | or 2 tinmes per day. The anmount and
frequency of the administration will be regul ated according to the jldgrentd
of the attending clinician. A generally recommended daily dosage regi nen
for oraWwGmsmi2strati on may range fromabout 1.0 nilligrBnTA8Viaiétd 1, 000
30 mlligranms per day, in single or divided doses, WD 0214817, 12 47
N*TI USI W739g3 Sone useful terns are described below. Capsule - refers to a
speci al contai ner or enclosure made of nmethyl cellul ose, polyvinyl

al cohol s, or denatured gelatins or starch for holding or containing’
conpositions conprising the active ingg®xdi ents, Hard shell 5 capsules are
typically made of blends of relatively high gel strength bone and pork
skin gelatins. The capsule itsel fugmay contain small amounts of dyes,
opaqui ng agents, asticizers and jpreservativeg, Tablet- refers to a
conpressed or nol solid dos rm contaidl tjhe active ingredients
The t conpr essi on of

g
with suitabl e filiuedts. I an be 10 Jpr eparled
m xtures or i obt ad y gr anul atNon, Ydry granul ati on or by
conpacti on, al gel-lrefers to the adtive ingredient< dispersed or

solubilized in a hydrophillic sem-solid matrix. Powder for constitution
refers to powder blends containing the 15 active ingredients and suitable

di l uents whi ch can,be suspended in Mer or juic Ml uent - refers to
subst ances thqﬁﬁitj Iy make up t e j por@i f the conposition or
dosage form Syitablfe di|uentslindll gars ctose, sucrose,

S
manni t ol andgg0 fro
O O

Depending upon their structure, the compounds of the invention
may form pharmaceutically acceptable salts with organic or inorganic
5 acids, or organic or inorganic bases. Examples of suitable acids for such

salt formation are hydrochloric, sulfuric, phospharic, acetic, citric, malonic,



20 wheat, corn, rice and potato; and celluloses such as mcrocrystalline
cel lul ose. The anmpunt of diluent in the conposition can range from about
10 to about 90% by wei ght of the total conposition, preferably from{&béut 0

25 to about 75% nore preferably from about 30 to about
even nore? 8?%%@ ably fromabout 12 to about 60% 25 D si ﬁ)%é%ﬁ?%ﬁ)ﬁ{sgr ef ers

to materials added to the conposition to hélp it break apart
(disintegrate) and rel ease the nedi canments. Suitable disintegrants include
starches; "cold water soluble" nodified starches such as sodium

car boxymet hyl starch~ natural and syntpgtic guns such as |ocust be in,
karaya, guar, tragacanth and agar; cel I'ul ose derivatives such )0 as

met hyl cel lul ose and sodi um car boxynet hyl cel | ul ose; mcrocrystalline WO
02, , 48172 PGaltys ma®7 Bimarie ducginis exscanc, analgg;,lmmb@neau ru‘cuay@t alline

|1 ul h i |1 i ni id
Snd Sod um atEer et ot katoh e alRs vl i BuBlo eSR SHIEN Bdnd A i v v e,
The amount qfor%ﬁhtﬁﬁcg%fi@élts wnh%e§%m@%|éb§éb§%rf rhpeMalesyt 2 to

about 15% by wei gh omposition, nmore preferably from about 4 to
about 10% byK@ki, Hii.OH Betraakylammbensnhydmﬁﬁ,anddbetlikat bi nd or "gl ue"

wd t th d k h by f | i
P e sadhen van AolBESEPG IR RS iRt B Bhat S ticalne: o V'
al r eady aV%drﬁb&ﬁtnbrﬁ’s EHe Fl!;l'ﬂBQHb 1Werﬁi‘&bﬁie?9dé§%§tan ?%n mg%d%mders

i ncl ude sugars 10 such as sucrose; starc derived eat, corn rice
and pot at o; Ttnmpbaaha@ﬂutma!;mmwasmanageaera@g|aaitdntroraaﬂg| qornagysEcamt h;

O Ve oS R A R A B8 o ST L B Pl o u
car boxynet hyhggi/ éHcPé@lle%'ﬁdelK})f@féﬁ‘é’d)foqﬁ’é/rbﬂ%@&éﬁ@r I t@sigls). Because of

10 their HCV inhibitory activity, such pharmaceutical compositions possess
utility in treating hepatitis C and related disorders.

In yet another embodiment, the present invention discloses
methods for preparing pharmaceutical compositions comprising the
inventive compounds as an active ingredient. In the pharmaceutical

15 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,

20 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 carrier, such as
lactose, starch, sucrose, cellulose, magnesium stearate, dicalcium

25 phosphate, calcium sulfate, talc, mannitol, ethyl alcohol (liquid forms) and
the like. Moreover, when desired or needed, suitable binders, lubricants,
disintegrating agents and coloring agents may also be incorporated in the
mixture. Powders and tablets may be comprised of from about 5 to about
95 percent inventive composition. Suitable binders include starch, gelatin,

30 natural sugars, corn sweeteners, natural and synthetic gums such as



15 pol yvi nyl pyrrolidone; and inorganics such as magnesi um al um num
silicate, The anmount of binder in the conposition can range from abdut ABR 2005
to about 20% by wei ght of the conposition, nore preferably fromabout 3 to
about 1Q% bysswed ght, even nore preferably from about 3 tpcabeuti/686 by

wei ght. 20 Lubricant - refers to a substance added to the dosage formto
enable the tablet, granules, etc. after it has been conpressed, to rel ease
fromthe nold or die by reducing friction or wear. Suitable lubricants
include netallic stearates such as magnesi um stearate, calciumstearate or

pot assium stearate; stearic acid; highygrelting point waxes; and water 25
sol ubl e lubricants such as sodi um chl ori de, sodi um benzoate, sodi um

re usual yPaieo SR fiaBta AP hE I Sl B S e b ey
nust be prea@Rés OMndIy Hi liBEEmtothdrBengy BBUhestiaEl fon Usetivesssd hem and
the parts of the tablet press, The anmobunt of lubricant in the conposition

30 can r ang€o$a@eiREuO0C 2Cido sadignt h&zaRie eGHM aretalte sediwposi ti on, WO

02918172 PC [.T_k 3 prefer about ..0.5 about 2% nore
preferably ?’#‘8&5&%&}% @?q.iﬂs:ﬁ[?@ﬁnt%?@#%é%\%‘p. hW_.e"H'?%'@‘E?SG-' Mgl erial that
prevent s5 caluAgadd the m.oswebtmﬁdsaﬁu ﬂﬁwrag:hgéh@tar@pr@fsewaiwé ahhPNs, SO
that flowis snpboth and uni form Sui t abl e idents include silicon

di oxi de andaisg 'ee inphideshwhere apprgpiiatentSame of Hee tasmsosdted@boyan range from
about 0.1% . 00 j.aht, of the , total co Lt on, preferably from
about 0.5 thggﬁegﬁwﬁﬁéﬁmdd‘ﬁpﬁtsc@{bﬁyﬁﬂﬁ-§5@1{%’§ agggaﬁ}i'bige%rﬁs t hat provide
col orati on dxdikeed ppRPS idetannaswt he dosage form Such excipients can

i ncl ude food grade

Additionally, the compositions of the present invention may be
10 formulated in sustained release form to provide the rate controlied release
of any one or more of the components or active ingredients to optimize the
therapeutic effects, i.e. HCV inhibitory activity and the like. Suitable
dosage forms for sustained release include layered tablets containing
layers of varying disintegration rates or controlled release polymeric
15 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
20  glycol solutions for parenteral injectionis 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
25 pharmaceutically acceptable carrier such as inert compressed gas, e.g.
nitrogen.
For preparing suppositories, a low melting wax such as a mixture of
fatty acid glycerides such as cocoa butter is first melted, and the active

ingredient is dispersed homogeneously therein by stirring or simitar mixing.



10 dyes and food grade dyes adsorbed onto a suitable adsorbent such as clay
or al um num oxi de. The anount of the coloring agent can vary from %b@#&tmqﬁ
-1"to

0.1 to about 5% by wei ght of the conposition, preferably
about 1 WP BHYdYailability - refers to the rate and ext en'%“[ﬁgba/ﬁ*ﬁ t he

active drug 15 ingredient or therapeutic noiety is absorbed into the
systemc circulation froman adm ni stered dosage formas conpared to a
standard or control. Conventional nethods for preparing tablets are known.
Such nethods include dry nethods such4§s di rect conpression and
conpressi on of granul ati on produced by Conpaction, or wet nethods or 20

ot her speci al procedures, Conventional nethods for making other forns for
adni ni st r at i 16\ BQEBN HeMaganesya myKkire isaihen reured iptsoeanveniery siEed the 1 ke

are al so ""elrholﬁg()%ﬁb(%@]% B&SI a%rggﬂg}é'ggirgsoé@g the invention discloses the use

of the pharmaceuti conposi t'i ons ed above for treatnent of

di seases is suchigsindiedecxangdlie, fohapaepiiasiohs attlich Aee itkeded hebeet hod
conprises adm nistering a therapeuticall Xgeffecti ve ampunt of the inventive
phar maceut i C8INVEBRPoshatly efaredisgatq kaid i REpRATEHORS HITRileE ORtl OTdj seases
and in need ent St i LN [ jhcl udes
fautoner . roaErd bR Sult b EREM AL & sohdbntr YihaRrs
conpounds al®w efaldongs WC, 0214SI 72 50 one skilled in the art

appreci ates, sone_of the inventive conmpounds nmay exist in suitable
i someric forms. SlhCoRPRHDeREIE BVehteMaYalee begladwerafiiehi n the scope of

the i nvent i o, A0kHRY PREGShERY A cohiBslBreThig Rakl B @SRo2 et hod of

maki ng
creams, lotions, aerosols and/or emulsions and can be included in a

10 transdermal patch of the matrix or reservoir type as are conventionat in the

art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form.
in such form, the preparation is subdivided into suitably sized unit doses

15  containing appropriate quantities of the active components, e.g., an
effective amount to achieve the desired purpose.

The quantity of the inventive active composition in a unit dose of
preparation may be generally varied or adjusted from about 1.0 milligram
to about 1,000 milligrams, preferably from about 1.0 to about 950

20  milligrams, more 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.

25 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

30 milligrams per day, in single or divided doses.



5 the conpounds di scl osed herein, The conpounds may be prepared by several
techni ques known in the art. Representative illustrative procedures are
outlined in the follow ng reaction schenes. It is to be understoo%%@gﬂzw}
while the following illustrative schenes describe the preparation o

repr esemiaed/42¢72 nventi ve conpounds, suitable 10 substit uP{&#sSpF47@RYy of both
the natural and unnatural amno acids will- result in the formation of the
desi red conpounds based on such substitution. Such variations are
contenplated to be within the scope of the invention. Abbreviations which
are used in the descriptions of the schenmes, preparations and the exanples
that fol | ow are: 15 THF: Tetrahydrofuré4h DVF: N, N-Di met hyl f or r nani de

Et OAc: Et hyI acetate AcOH Acetic acid 0 HOOK

3- Hydroxy- 1, 2, 3- Benmotidefal terds3m denerib@Cbeloly: ( 3- di net hyla mino pro
pyi)-3-eth yI ca rbod i imde hydrochloride NWM N Methyl norpholine ADDP:
1,1' - (A-- 7odi car S@Wubem rsferertp wmquntaunfre@n@ncé@wwaa%@mtaylzs Me OH;

'I\B/EE)??\IBO![ ri sEtcpyr ro Wo%ﬂ%éﬂ‘% ﬁaﬁe‘fﬁ‘% phaf"eCh Eﬁ:hoging genzy] 30
Boc: tert - Babptaming @bhmitloﬁ\é)cdh%r@rﬁd H’théBﬂvbSﬁ!;ﬂederﬂé Bard shell
5 capsules are typically made of blends of relatively high gel strength bone
and pork skin gelatins. The capsule itself may contain small amounts of
dyes, opaquing agents, plésticizers and preservatives.

Tablet- refers to a compressed or molded solid dosage form
containing the active ingredients with suitable diluents. The tablet can be

10 prepared by compression of mixtures or granulations obtained by wet
granulation, dry granulation or by compaction.

Oral gel- refers to the active ingredients dispersed or solubilized in
a hydrophillic semi-solid matrix.

Powder for constitution refers to powder blends containing the

15 active ingredients and suitable diluents which can be suspended in water
or juices.

Diluent - refers to substances that usually make up the major
portion of the compaosition or dosage form. Suitable diluents include sugars
such as lactose, sucrose, mannitol and sorbitol; starches derived from

20 wheat, com, rice and potato; and celluloses such as microcrystalline
cellulose. The amount of diluent in the composition can range from about
10 to about 90% by weight of the total composition, preferably from about
25 to about 75%, more preferably from about 30 to about 60% by weight,
even more preferably from about 12 to about 60%.

25 Disintegrant - refers to materials added to the composition to help it
break apart (disintegrate) and release the medicaments. Suitable
disintegrants inciude starches; "cold water soluble™ modified starches such
as sodium carboxymethy! starch; natural and synthetic gums such as
locust bean, karaya, guar, tragacanth and agar; cellulose derivatives such

30 as methylcellulose and sodium carboxymethylcellulose; microcrystalline



51 Chz:

O (7-azabenz
Preparative Schenes:

Eenzyl oxycarbonyl Ts: p-toiuenesul fonyl Me: Methyl Bs:
p- br onobenzenesul fonyl 5 DCC. di cyoi ohexyl carbodiim de DMSO

di met hyl sul f oxi de SEM (tri net hyl siyl)ethoxyrnet hyi TEMPO
2,2,6, 6-

@'5@ hyl - 1- pi pe ridinyl oxy free radi cal HATU:
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The followi ng schenes descri be generally nethods of

synthesis of the internediates and the inventive diaryl peptides of the
i nvention, 15 OnAPR WD 02!48172 PUT/I] So | /47383 52 SCHEME |

pr esent
BocHN HGy-OMe H(X)Bt MM EDCE O P-1,.0 HG 0 H 0 O CHOOH BocM Pd, ~") 1"

M ~.

N

10

15

20

25

30

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.

Binder - refers to substances that bind or "glue" powders together
and make them cohesive by forming granules, thus serving as the
"adhesive” in the formulation. Binders add cohesive strength already
available in the diluent or bulking agent. Suitable binders include sugars
such as sucrose; starches derived from wheat, corn rice and potato;:
natural gums such as acacia, gelatin and tragacanth; derivatives of
seaweed such as alginic acid, sodium alginate and ammonium calcium
alginate; cellulosic materials such as methylcellulose and sodium
carboxymethylcellulose and hydroxypropylmethylceliulose;
polyvinylpyrrolidone; and inorganics such as magnesium aluminum
silicate. The amount of binder in the composition can range from about 2
to about 20% by weight of the composition, more preferably from about 3
to about 10% by weight, even more preferably from about 3 to about 6%
by weight.

Lubricant - refers to a substance added to the dosage form to
enable the tablet, granules, etc. after it has been compressed, to release
from the mold or die by reducing friction or wear. Suitable lubricants
include metaliic stearates such as magnesium stearate, calcium stearate
or potassium stearate; stearic acid; high melting point waxes; and water
soluble lubricants such as sodium chloride, sodium benzoate, sodium
acetate, sodium oleate, polyethylene glycols and d'l-leucine. Lubricants
are usually added at the very last step before compression, since they
must be present on the surfaces of the granules and in between them and
the parts of the tablet press. The amount of lubricant in the composition
can range from about 0.2 to about 5% by weight of the compasition,
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preferably from 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.
Suitable 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, preferabiy 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 suchas |
clay or aluminum oxide. The amount of the coloring agent can vary from
about 0.1 to about 5% by weight of the composition, preferably from about
0.1 to about 1%.

Bioavailability - refers to the rate and extent to which the active drug
ingredient or therapeutic moiety is absorbed into the systemic circulation
from an administered dosage form as compared to a standard or control.

Conventional methods for preparing tablets are known. Such
methods include dry methods such as direct compression and
compression of granulation produced by compaction, or wet methods or
other special procedures. Conventional methods for making other forms
for administration such as, for example, capsules, suppositories and the
like are also well known.

Another embodiment of the invention discloses the use of the
pharmaceutical compositions disclosed above for treatment of diseases
such as, for example, hepatitis C and the like. The method comprises
administering a therapeutically effective amount of the inventive
pharmaceutical composition to a patient having such a disease or
diseases and in need of such a treatment.

As stated earlier, the invention includes tautomers, rotamers,

enantiomers and other sterecisomers of the compounds also. Thus, as
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one skilled in the art appreciates, some of the inventive compounds may
exist in suitable isomeric forms. Such variations are contemplated to be
within the scope of the invention.
Another embodiment of the invention discloses a method of making
5 the compounds disclosed herein. The compounds may be prepared by
several techniques known in the art. Representative illustrative
procedures are outlined in the following reaction schemes. It is to be
understood that while the following illustrative schemes describe the
preparation of a few representative inventive compounds, suitable
10 substitution of any of both the natural and unnatural amino acids will resuit
in the formation of the desired compounds based on such substitution.
Such variations are contemplatéed to be within the scope of the invention.
Abbreviations which are used in the descriptions of the schemes,

preparations and the examples that follow are:
15

THF: Tetrahydrofuran
DMF: N,N-Dimethylformamide
EtOACc: Ethyl acetate
AcOH: Acetic acid
20 HOOBt: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one

EDCI: 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine

ADDP: 1,1'-(Azodicarboxyl)dipiperidine
DEAD: Diethylazodicarboxylate
25  MeOH: Methanol
EtOH: Ethanol
EtoO: Diethyl ether
PyBrOP: Bromo-tris-pyrrolidinophosphonium hexafluorophosphate
Bn: Bzl:Benzyl
30  Boc: tert-Butyloxycarbonyl
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Cbz: Benzyloxycarbonyl
Ts: p-toluenesulfonyl
Me: Methyl
Bs: p-bromobenzenesulfonyl
5 DCC: dicyclohexylcarbodiimide
DMSO: dimethylsulfoxide
SEM: (trimethylsiyl)ethoxyfnethyl
TEMPO: 2,2,6,6-tetramethyl-1-piperidinyloxy free radical
HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
10

General Preparative Schemes:

The following schemes describe generally methods of synthesis of

the intermediates and the inventive diary! peptides of the present
invention.

15
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SCHEME 1
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BocHN OH
o]
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HOOBt
NMM, EDCI
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SCHEME 2
Ph Ph Ph
Boc., " O_Nb NHs  Boc_ N/l\]/NHz F’OCI:;‘_ Boc_ N/kzN
H H
Hoo 4 L 0
NahNy
l NH4CI
ph ¥ Ph
B
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H N > N
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SCHEME 3
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) CH:LCl 5 N DMF ! ) TR, .
N~ DMaAP 50z ) /N BOH . /"N
SEM Pa SEM SEM
SEM
15
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SCHEME 4
Ph
__HNOH _ /H,N
- HoN
T EOH /kl/\) HCOOH H,0 H2 s\)
SCHEME 5

0

HS ™" sH
BF3Et,0

- S Zi
CbzZ” TCOOMe cbz T COOMe

1. TMSI (3 eq), 30 min
2. Boc,O (deq) /
(i-Pry; NEt (3.1eq) /

| THF, 20 min
' ™
M Q s
S S Boc-Chg-OH
?:L di PyBrOP t
loxane yor COOMe
Boet TCOOMe et e 00 e (o v B0
LiQH \
| dioxane-H,0

Boc”
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SCHEME 6
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Ph
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61 SCHEME 9 5 10 15 PCT/1J SO01 /47383 Conpound 9a was prepared anal ogous to

Schene 8 Steps Ato F. 9a 20 25 30 Step B 3 nydroxyphenyl aceth%;@qqmg
HOOBT DMF CH,r-1, NM 9b 9b 9C 35 WD O2F4H172 62 "0 15 9d 9c

WO 02/48172 PCT/USO1/47383
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SCHEME 8
Step A
o SHAW:
OH —_—
7l\oj)\g>ﬁ( — >Loj\{;LerH
O Nal O
10 8a benzylmonoether 8b
: ) DMF
15
Step B
20
/\/\\
. / —_— )
0 ln.met.hyls:lyl-
25 | Diazomethane O
8b 8c
30

Step C
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Step D
45



ADDP anhydrous CH CE, snaneny, pnosph ne PC 1;1i S01/413S3 Se A k ;filly WO
02/48172 63 SCHEME 10 5 10 PC13USU11473i 3 reagent Preparation of g pr 7005

I nt ermedi at es: The procedures to nodify an am no acid with N Boc %ﬁé%
cooBzl, BEBB1720BzI, OBut, COOMe, both putting them on ofcgﬁﬁpHénsihen1off
in the presence of each other in various conbinations, are 15 generally
well known to those skilled in the at Any nndifications fromthe known
procedures are noted herein. WD 02148172 PC F' 11 SO 1114 7383 64
Commercial ly avail able internediates: The fol |l owing ami no acids, used as
amno acid units in the preparation of58 he various inventive conpounds,
are conmmercially 5 avail able, and were converted to their N-Boc derivatives
with di-tert butyklicarbonate, using known pr dures. >-000H

5 Q [;QB\CCbCHs
@\/0\/\/ Z_HXOOZCHS L X%M

Boc-Gly-OBu'

10 8d HOOBT 8a
EDCI
DMF
CHLCly
NMM

[::]\\/Clvxﬂ\,il‘ [::]\\/
kaig?\C(hCHa - [;JX\thCHs
ioxane HCI. H2
:1/01g’/%\ o HCi/d

8e 8f




Aldrich Chemcal Co. N H Tyger Scientific inc., Mnnmouth Junction, - New
Jersey Boc 10 The followi ng N-Boc-amino acids, used as P2 units, afé&APR T
commercially available. Bache3n Bi osciences, |Inc. Neosysterns,

- Princetvwon 02/Mae Jersey N GDOH Boo J ' COOH Boc 15 The f dldTawi0ng7383

N- Boc-am no acid, used as P2 unit, is commercially available. After
coupling the carboxylic acid, the Frnoc is renoved by known treatnment with
pi peri di ne before subsequent coupling. Boo N~N COOH N ~COOH N GOO H Soc
Boc . w(Q021943172 FTC. r; USOL197383 65 RSP Am no Acid Anal ogues, Inc.

Wor chester, Massachusetts Examaple A 59

Step F

5 @\/ ‘ @\/0\/\/@,
Q\(Dz(}is - 00:CHa

oL A Ao
10 0 m 0

3 hydroxyphenyl acetic acid
8f HOOB! 8g
EDCI
DMF
CH:Cl,

NMM
15 EtOAC
NacCl
50/0 HgPO(

20 Step G

Q\o&ma ———> QCD:;CH:&
N
FKl]::::r/ﬂ\ﬁ/kLv,lb 10% PdIC F{)\[:::I/ﬂ\g:‘/%\\

8a 8h




Certain intermedi ates which were not commercially avail able were
synt hesi zed, as needed, by follow ng the procedures given bel owy %%PR:@E

Pb3P CCOwve DD CC7Tx e ~CCOhle DVMsOH EAD r fd
Pd/ C, %I‘:’E’?’E&%)z BocH vy, O--COOMC UCH 80 { di oxaai e- Hi’cfc'b‘é?)‘ﬁ”
1, Mesylate: 10 A m xture of triphenyl phosphine (8.7 g), toluene (200 m),

and nethanesulfonic acid (2.07 nL) was stirred at 15C while slowy addi ng
di et hyl azi dodi carboxyl ate (7.18 g) to naintain the tenperature bel ow 35C.

60

Step H

ethylacetate/hexane
dichloromethane

5 Q\oocha EEE——— q{ | COCH3
1 AN
. OYX 5

8h 8i

15
Step |

)
9 ©
Q — (s
MO o LIOH MO .
0 A

THFMeOH =

CH,Cl; O /l\

NaCl
MgSo, Bj

8i

30



The m xture was cooled to 20C, and the N-Boc amno acid (7.4 g, Bﬁaﬁpem _
Bi osci ences, Inc.), and Et3N (1.45 nL) were added, and then the 15! ai/XEdtle
was stirred at 70C for 5 hr. The m xture was cooled to 5C, the organic
super nat et o2deriant ed, and sol vent was renoved fromit in maousia7idie
residue was stirred with Et20 (200 nL) until a precipitate deposits, the
m xture was filtered, and the ethereal solution was chromatographed on
silica gel (5:95 to 20:60 EtOQAc-Et20) to obtain the product (9.3 g), which
20 was carried into the next step. BocHN, WD 02/48172 66 PC | Al SM 47383
[1'l. Azide Sodium azide (1.98 g) was agged to a solution of the product of
the step above (9.3 g) in DM (100 nm.), and the m xture stirred at 70 C
for 8 hr. The m xture was cool ed, g&é@ﬁgred into 5% aqueous NI aHCO, 3, and
5 extracted with Et OAc. The organicC was washed with bri ne, then
dried over anhydrous MgS04. The m xture was filtered, and the filtrate
evaporated in vacuo, to obtain the product (6.2 g), which was carried into
t he next step. |\GompGbaq 9aMBomepeMdeaidlodoastubBichamef 8 Stepprouet of the
step abowe (0.6 g) in dioxane (40 nlL) was treated with

di -tert Tbut y¢@dhcar bonate (0.8 g), 10% Pd-C (0.03g), and hydrogen at one
at nosphere for hr. The m xture was filtered, the filtrate evaporated in
vacuo, and t resi due chromatographed on silica gel (1:1to 2:1

Et 20- hexane) "t 0~0btdai s, _t he product. 15 V, N Cbz(4-BrBl o€y Cihwas prepared
usi ng knloovm ester hydrpol Ysi socty g

OCHs
_C]H; o) - H Q\(O
H MO

- O -
O 3 hydroxyphenyl aceticacid . @) :
HOOBT ’
15 DMF O
CH,Cl;
92 NMM ob
20
Step B
25
B‘O\/\/ Q M Q'
/ OCHs ocH
30 FDQ/\“/ N 0 m N °
e "0
H EOH :
0 O 10% PdIC O O
9b 9c

35
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Step C
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ROUST &' Gy
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Q
O
' ADDP I
10 anhydrous CH,Cl O
triphenylphosphine
9c O 9d

Y

15

Q NaOH
THF / MeOH




I nd" COOH Bee These were prepared by follow ng the procedure of U.

Larsson, at al., Acta Chen). Scan., (1004), 48(6), 517-525, A salpnpiomipf
oxone(R) (20.2 g, fromAldrich Chemcal Co.) in water (110 nL) was added
slowy twoa2hs@€ solution of the sulfide (72 g, from SachanyBinsoisnces,
Inc.) in MeOH (100 m.). The cold bath was renoved and the m xture stirred
for 4 hr. The mxture was concentrated to 1/2 volune on a rotary
evaporator, cold water (100 rnL) added, extracted with Et OAc, the extract
washed with brine, and then it was dried over anhydrous MySO4, The m xture
was 10 filtered, and the filtrate evapgpated in vacuo, to obtain the
product as a white solid (7.7 g). A portion was crystallized from (i-Pr)20
to obtain an analytical sanple, iallL, +8.6 (c 0.8, CHCl,3). Using the sane
procedure, the other sulfides shown were oxidized to sulfones to lead to
the subject targets. it r A' R 3 2 PCTAI SOU37383 8 Exanple ii
Sites. ]Be 5H _~gBed-3N. 2., tt~m\@ﬂé&ﬂ§i§ To a stirred soluti ogpof
corrpound5(4. 01) (12 g) prepared accordi ng

{ X~coon

N

K

'O Q&T (ﬁ "\)L%%

Dess-Martin

HC!  o©OH Y
H ? reagent
H N\)\ N\
H N
o @
0

10
Preparation of Infermediates:

The procedures to modify an amino acid with N-Boc, N-Cbz,
COO0Bzl, COOBut, OBz, OBut, COOMe, both putting them on or taking
them off in the presence of each other in various combinations, are
15 generally well known to those skilled in the art. Any modifications from the

known procedures are noted herein.



to S. L. Harbeson et al" J. Med, Chem 37 (18), 2918-2929 (1994). in 10
%HZ)CIZ (150 L) at ;ZOChwas added HOOBt (7.5 g), N-rngt Pyl nmor pholniﬁnﬁaR(ﬁﬁriO
-) an | 0 g), The reaction m xture was stirre . L putes, '
foll omeg’“gf‘))zc’fﬂé}addi tion of HCIH2N-Cly-OMe (6.8 g). The q{(gé'lilﬁ%tl{ﬁr’\%ysol uti on
was stirred at -20tC for 2 hrs, then kept at 8C overnight. The solution
was concentrated to dryness, then diluted with Et OAc (150 15 rnL). The
Et OAc solution was then washed twice with saturated NaHCO3, H20, 5%
H3P04, and brine, dried over Na2SO4, fidstered and concentrated to dryness
to give the product, Cl41126N200 (318. ?) LRVMS rrilz MA = 3193. 20
Exanmple 1 St 3 OFi ; O .E ri FBoc9-111 d'' COOMe Boc* "-r Y COOWe 25 1
t3 A nbXture of the product from Step A above (5.7 g), dichloronethane

(200 n), metbinerblli@saRatid htBledia: 2, 2- di chl oroacetic acid (3.2 n)
was stirreda . 10 IS was added a solution of 1 M

di cy- 1 ohexyl car bothe falldeinnaOHRCAIAE 23sah By amind aclhleurdjs iR R 2CC' 5 WO
}214172 P4"!' L' Si ’7.4731% 69 resulting m xture s stirred cold for 5 mn.,
at room ten‘d@?ﬁ? lgnfc%r he vgrious inventive compounds, are commercially

5 available, and were converted to their N-Boc derivatives with di-tert-

butyldicarbonate, using known procedures.

(r\}—coor-l

Aldrich Chemical Co.

H L

Tyger Scientific Inc., . }—-COOH
Monmouth Junction, New Jersey N
Boc :

N "COOH 1

10  The following N-Boc-amino acids, used as P2 units, are commercially

K, o

available.

Bachem Biosciences, Inc. (1
N
Boc

COOH " "COOH N- "COOH
Boc Boc
Neosystems,
Princeton, New Jersey
N° "COOH
Boc N COOH

Boc

15  The following N-Boc-amino acid, used as P2 unit, is commercially
available. After coupling the carboxylic acid, the Fmoc is removed by

known treatment with piperidine before subsequent coupling.



A solution of oxalic acid (0.6 g) in nethanol (6 nL) was added to deg%rﬂw 20"
excess oxidant, stirred for 15 mn., and then filtered to renove the
precipitated urea. The filtrate was concentrated in vacua, the remainder 5
di | ut edwe dbiusexcess ethyl acetate, and washed with cold @CI/NUNONaGEE t hen
cold 0.2 N H3P04, then brine. The organic solution was dried over
anhydrous MgSO4, filtered, and evaporated in vacuo. The residue was

chromat ographed on silica gel, eluting with a gradi ent of EtQAc-CH2Cl 2
(5:95 to 1:1) to obtain the title conpound as an oil which solidifies to a
wax 10 slowy on standing (5 g, 88%yi 6bd) C14H24N206 (31625). Exanple 1
St QHA (1 Boc- N CooMe - H2 td C ~~e 15 1C Treat the product of the
previous step with a 4N solution of 1-1Cl in diogage (A drich Chem cal Co.)
for 0.5 hr. concentrate the fiItrate in vacuo imJ a 30C water bath, and

triturate the residueR't ) ig 0 to | eave the product
conpound as a white p({#)e{ll Q% i ch was used
subsequent |y wit hout fUPEREeT FUEE ¢ 17CQBHStep D BocHN O Me

H APR 2C [ CYO 02/48172 PC 1'il; sl8l473t $3

Example A
Certain intermediates which were not commercially available were

5  synthesized, as needed, by following the procedures given below:
L.

HG,, MsO, Ny,
' MsOH c NaN COOMe-
Q,COOMe L D, oome Moty Q;
PhgP
lCDZ ElgaN ‘ ébZ ébZ
H,, Pd/C, EtOH
(BOC)Z
BocHN, BocHN,
Q,coonne _LOH_ Q,COOH
\ d:oxane—HZO \
Cbz Cbz
Il Mesylate:
10 A mixture of triphenylphosphine (8.7 g), toluene (200 mL), and

methanesulfonic acid {(2.07 mL) was stirred at 15°C while slowly adding
diethylazidodicarboxylate (7.18 g) to maintain the temperature below 35°C.
The mixture was cooled to 20°C, and the N-Boc amino acid (7.4 g,
Bachem Biosciences, Inc.), and Et3N (1.45 mL) were added, and then the
15  mixture was stirred at 70°C for 5 hr. The mixiure was cooled to 5°C, the
organic supernatant decanted, and solvent was removed from it in vacuo.
The residue was stirred with Et20 (200 mL) until a precipitate deposits, the
mixture was filtered, and the ethereal solution was chromatographed on
silica gel (5:95 to 20:80 EtOAc-Et20) to obtain the product (9.3 g}, which

20  was carried into the next step.



70 Use the procedure of step C. above to treat the product of step A
above to obtain the product as a white powder, CgH f 8N204-HD (254.71).
Exanple 11 ssOW 3ocHN 10 OMe COH 1E Treat a solution of the produdth fiFlofis
Step A .3 g) in dioxane (150 m.) at 20Cwith 1 0 Li OH (26
m.) and @Bicb\f(ﬁ?lg 2 h. Pour the 15 mxture into a soluti 'c\)h(a.@pg'ilg'?/gséqueous
KH2PO4 (500 mL), H3F Q4 (2 nL), and saturated brine (300 nL); and then
extract with Et OAc. Wash the extract with brine, dry it anhydrous M504,
filter the mxture, and evaporate the filtrate in vacuo to |eave the
product as a white powder, Cl13H24| NZOg (304.34), LRVs (FAB) Mt1 = 305. 3.
20 ExgMple 2 Step A Ph 25 Treat a sol ?i on of iii-Boc-phenylglycine

i N-hydoxysucci nirnide ester (1,66 g, Sachem Bi osciences, Inc.) in

di chl oronet Hane f@ideCl 2, 20 nml) with a solution of 0.5 M NH 3/di oxane

oom t emper at ur o SPofuny agdt & Bk Hasatffeg b F bR frafe MIRMART IR L[ afe 10
ag. 5% KH2PQfer 456vemo.3 gb e DMK {180 WO A2AHS AU REs TirbiSdt 704 T383 3

hr. The mixture was cooled, and poured into 5% agqueous NaHCO3, and

5 extracted with EtOAc. The organic layer was washed with brine, then
dried over anhydrous MgS0O4. The mixture was filtered, and the filtrate

evaporated in vacuo, to obtain the product (6.2 g), which was carried into

the next step.
IV.  N-Cbz(4-N-Boc}OMe
10 _ A solution of the product of the step above (0.6 g) in dioxane {40

mL) was treated with di-terf-butyldicarbonate (0.8 g), 10% Pd-C (0.03g),
and hydrogen at one atmosphere for 18 hr. The mixture was filtered, the
filtrate evaporated in vacuo, and the residue chromatographed on silica gel
{(1:1 to 2:1 EtpO-hexane) to obtain the product.
15 V. N-Cbz{4-N-Boc)-OH was prepared using known ester hydrolysis
using LIOH.
VI.  Sulfones by Oxidation:



71 with ethyl acetate (Et OAc, 200 rnQ WAsh the extract twice with ag. 5%
KH2PO4, then with saturated brine. Dry the extract over anhydrohl% APVORO4,
filter the m xture, and concentrate the filtrate in vacuo to Ieave t he
crude tiwbezeanpound (115 g), which was used i medi at el y AoT/tde/4n@xt 5
step. Exanple 2 Step B, Ph H 10 Treat a solution of the product of the
previous step (1.15 g) in pyridine (10 nL) at 5Cwith POC3 (0.6 nL), then
allowto warmand stir at roomtenperature for 3 hr. Pour the m xture onto
ice (100 g), then extract wth ethyl acetate (2 x 100 rnL). Wash the
extract with ice-cold 0.1 N 15 H3P04, then with saturated brine, try the
extract over anhydrous MS04, filter the m xture, and concentrate the

filtrate in vacuo . Crystallize the pesidue from hexane to @ptain the
title conpoM?d'S(j\GG g, 60% |eIdMawe all). 20 Ie tep A. Ph. E1
ac C' N Treat a gol uti roduc;Lof the step 18 g) in
DMF 25 (2 m -ty WQCPDMNBeQH)HEI'SS g) and NEeBk (O. %ﬁ% 9), ; ;‘sctcocouat 90C

for 6 hr. Cool Behe reaction mixture, gaench it witd™10% aque;ws KH2PO4,
t hen

02
Me—S. Me—Sl
1 .
Me—T|\I COO0Bzl _— Me—l‘l\l COOH
Boc 8oc
O,
Me— Me—
—_ _
Boc-Chg—N" ~COOBz| Boc-Chg—N" ~COOH
Me Me
o)
L - {1
N ~COOoB N”~COOH
Boc Boc

These were prepared by following the procedure of U. Larsson, et

al., Acta Chem. Scan., (1994), 48(8), 517-525. A solution of oxone'® (20.2
g, from Aldrich Chemical Co.) in water (110 mL) was added slowly to a

5 0°C solution of the sulfide (7.2 g, from Bachem Biosciences, inc.) in MeOH
(100 mL). The cold bath was removed and the mixture stirred for 4 hr.
The mixture was concentrated to 1/2 volume on a rotary evaporator, cold
water (100 mL) added, extracted with EtOAc, the extract washed with
brine, and then it was dried over anhydrous MgSO4. The mixture was

10 filtered, and the filtrate evaporated in vacuo, to obtain the product as a

white solid (7.7 g). A portion was crystallized from (i-Pr)20 to obtainan
analytical sample, [a]p +8.6 (¢ 0.8, CHCI3). Using the same procedure, the

other sulfides shown were oxidized to sulfones to lead to the subject

targets.



extract with ethyl acetate (2 x K nL). Wash the extract with 10% aqueous
KH2P04, then with saturated brine. Dry the extract over WO 02/481792 K&k Q0%
APR 2005 PC |'TIS01M 3t3 anhydrous MBS04, filter the m 4;(%@;" 9913

concent raP&HE%filtrate in vacuo to leave the crude title' ¢onpound, which
was used in the next step without further purification; C13HL7N502
(275.31); LRVMB (FAB) M1l = 276,2. 5 Exanple 3 St B Yh H2 N Hc! 10 Use the
procedure of Exanple 1 Step C. above to treat the product of the preyvious
step to obtain the product as a white Bgmder, which is used subsequently

wi thout further purification. Exanple "15 Step A, Be; i | GX, HP. H{ 4N
ui NLi N CH3 4A
Example 1
Step A
OH H y
BocH OH __, BocH N._COOMe
0 0
5
1A

To a stirred solution of compound (4.01) (12 g) prepared according |

to S. L. Harbeson et al., J.Med.Chem. 37 (18), 2918-2929 (1894), in

10 'CH2Cl2 (150 mL) at -20°C was added HOOB (7.5 g), N-methy!
morpholine (6.0 mL) and EDC! (10 g). The reaction mixture was stirred for
10 minutes, followed by the addition of HCI-H2N-Gly-OMe (6.8 g). The
resulting solution was stirred at -20°C for 2 hrs, then kept at 8°C overnight.
The solution was concentrated to dryness, then diluted with EtOAc (150

15 mL). The EtOAc solution was then washed twice with saturated NaHCO3,
H20, 5% H3PO4, and brine, dried over Na2SQy4, filtered and coqcentrated

to dryness to give the product, C14H26N206 (318.37) LRMS m/z MH*=
319.3.

20 Exampie 1
Step B

OH |y o 4
BocH N._.CO OMe . BocH N._.COOMe
o) o)
25 1B

A mixture of the product from Step A above (5.7 g),
dichloromethane (200 mL), methyl sutfoxide (12 mL), and 2,2-
dichloroacetic acid (3.2 mL) was stirred at 5°C. To this was added a

solution of 1 M dicyclohexylcarbodiimide in CH2Cl2 (23 mL), and the



20 Treat a solution of the product of Exanple 2a. (0.055 g) and THE (1.5
m.) at 5C with excess of a solution of diazonmethane in Et20. Allowg pfrelils
solution to warn) to roomtenperature over 2 hr., quench with hexane, and
concent Vé@ @@ filtrate in vvacuo to | eave the crude ti PL&UGoHpEEhd

(0.056 g), which was used wi thout further purification; Cl4H 1L0502 (ML 25
W.: 289.33), LRVS (FAB) M+l = 29000. WD 02r 48172 PCT! USM 4738J 73 Exawl e 4
Step,. 5 Use the procedure if Exanple 1 Step C. above to treat the product
of the preceding step (0,055 g) to obtain the product as a white powder
(0.027 g), as a 3:1 mxture of regi oi Sotrer s, CgH11N5- HCl (225.68) HLNNLIR
(DVBO..d6) d 9.3 (hr s. 3 H, 7.45 (m 5H), 6.22 (s, 03 H and 6.03 (s,
0.7 H, 4. sﬁes(uttjngmkttbl)e \aasjsth'redlcow fo® 59iF),. at TOo xtemub eratureidot BHL N 15

orevi ous st eI ERh B 018 Bo roaER ARG BroaReel GAPEROTs  used

subseauent | b4 OMaAEHREY (U FiRAbhOherFiRfeodd rSkRBR he ¢ L1113
SEI64 ~ ,r sO rB

precipitated urea. The filtrate was concentrated in vacuo, the remainder
5 diluted with excess ethyl acetate, and washed with cold 0.1 N NaOH, then
cold 0.2 N H3PO4, then brine. The organic solution was dried over
anhydrous MgSQOd4, filtered, and evaporated in vacuo. The residue was
chromatographed on sitica gel, eluting with a gradient of EtOAc-CH2Cl2
(5:95 to 1:1) to obtain the title compound as an oil which solidifies to a wax
10 slowly on standing (5 g, 88% yield) C14H24N20¢ (316.35),

Example 1
Step C
HCt
» Hp r\g,co OMe

Bod—l?)\” N_.COOMe
15

Treat the product of the previous step with a 4N solution of HCl in
dioxane (Aldrich Chemical Co.) for 0.5 hr. concentrate the filtrate in vacuo

in a 30°C water bath, and triturate the residue with Et20. Filter the mixture
20 toleave the product compound as a white powder, CgH1gN204-HCI

(252.70), which was used subsequently without further purification.

.&@ngm
25 Step D

HCI
BOCHNPifN\)l\OM — H g/?\(N\/LOMe



4- br oanobenzenesul fonyl chloride (7.1 g) was added to a sol ution,of Hm 25
et hyl al cohol (N Fugina, et al., Heterocycles,. 1992, 34(2), 30%pﬁﬁ) ét

0C, followed by Et3N (3.9 nL) and OVAP (3.4 g), and stir j e for
18 hr. a‘?oé{%’f'éht tenperature. Wash the reaction m xture %méﬁ%mféws 6APN

WO (12/48172 PCT/ USft h/ 47383 74 aqueous KH2PO4, then brine, and dry the

sol ution over anhydrous MSO4. Filter the m xture, evaporate solvent in
vacua, and chromatograph the residue on silica gel (15:85 EtOAc-CH2CI2) to
obtain 5 the product (3.6 g) C21H26Br N?ﬁdSSi (524.51) LRVMS (FAB) MtH=
524.2. Exanple 6 Step B 10 gym Ph 1y‘N SEM Ph Stir a mxture of the
product fromthe step above (3.6 g), sodium aside (0.56 g), and DIVIF (50
mL) at 100C for Uséthe pogeduneoteiepdd amvedadtaainhaipredua af step dol d wat er,

extract with Et OAc, sh the extract wth ri n i nhydr ous
voson | ¢ bovReo st PR Pl wile Pourler Cor AB8eSHE (¥ ST oq aph
the residue on silica gel (3:97 EtOAc-CH2ClI2) to obtain the product (2.8
g) ClL H22NsCsi (330.47) LRVMS (FAB) MrH= 331, 2.

5 Example 1
StepE

H H H H
BocHN ?YN\/iOMe BocHN |\k)'l\OH
1E

Treat a solution of the product from Step A. above (8.3 g) in dioxane
(150 mL} at 20°C with 1N agueous LiOH (26 mL) and stir for 2 h. Pour the
15 mixture into a solution of 10% aqueous KH2PO4 (500 mL), HaPO4 (2 mL),
and saturated brine (300 mL}); and then extract with EtOAc. Wash the
extract with brine, dry it anhydrous MgSQO4, filter the mixture, and

10

evaporate the filtrate in vacuo to leave the product as a white powder,
C13H24N206 (304.34), LRMS (FAB) M+1 = 305.3.

20
Example 2
Step A.
Ph Bn
Boc\N/J\ro— + NH, —> BOO\’\A\I/NHZ
H 0 2 H 0
25 Treat a solution of N-Boc-phenylglycine N-hydoxysuccinimide ester

(1 .-66 g, Bachem Biosciences, Inc.) in dichloromethane (CH,Cl,, 20 mL)
with a solution of 0.5 M NHa/dioxane (Aidrich Chemical Co.) (18.5 mL) at
5°C, then allow to warm and stir at room temperature for 4 hr. Suction-
filter the mixture, add the filtrate to aq. 5% KH2PO4 (150 mL), then extract



20 Exanple 6 Step C 25 Ph -. Ph NH2 Treat a solution of the product from
the step above (1.3 g) in EEOH (50 nmL) with 10% Pd-C (0.15 g) an gxgrﬂgﬁn
at 1 atm for 18 hr. Filter APP 21]115 WD 012148172 Cl! UU~S( 1E 47 % e
m xt ur e vamoz/syapor ate solvent in vacuo to | eave the prodect/usti/2rg)
C15H24NACSI (304,47) LRVS (FAB) MrH= 305.3. Exanple t Step A Ph Pn HO t
NomN S.' A stirred solution of 2-benzoylthiazole (1.91 g, G Jones, et
aL, Tetrahedron, 1991, 47 (16), 2851-2860.) in EtOH H20 (50:5 rnL) was ire
treated wi th hydroxyl ani ne hydrochloride (1.4 g), and heated at reflux for
24 hr. The cooled m xture was 'poured 7nto Et OAc and washed successively
with 10% aqueous KH2P04, then brine, The extract was dried over anhydrous

MyS04, the giktdihé Y@Rafd (Et&aed20RH )t WS WNEBktract twice with aq. 5%
KH2PO4, then with saturated brine. Dry the extract over anhydrous
MgSOa4, filter the mixture, and concentrate the filtrate in vacuo to leave the

crude title compound (1.15 g), which was used immediately in the next

5 step.
Example 2
Step B.
h Ph
Boc_ NHy BOC\N)\fN
H o H
10

Treat a solution of the product of the previous step (1.15 g) in
pyridine (10 mL) at 5°C with POCl; (0.6 mL), then allow toa warm and stir at
room temperature for 3 hr. Pour the mixture onto ice (100 g), then extract
with ethy! acetate (2 x 100 mL), Wash the extract with ice-cold 0.1 N

15 H3PO4, then with saturated brine. Dry the extract over anhydrous
MgSO4, filter the mixture, and concentrate the filtrate in vacuo .

Crystallize the residue from hexane to obtain the title compound (0.66 g,
60% vyield overall).

20 Example 3
Step A.

Treat a solution of the product of the previous step (0.18 g) in DMF
25 (2 mbL) with NaNg (0.055 g) and NH4CI (0.045 g), then stir at 90°C for 6 hr.
Cool the reaction mixture, quench it with 10% aqueous KH2PO4, then
extract with ethyl acetate (2 x 35 mL). Wash the extract with 10%
aqueous KH2PO4, then with saturated brine. Dry the extract over



was evaporated in vacua to | eave the product as a m xture of geonetric 15

i somers, CLOHSN20S (204.25) LRVS (F AB) Mr1=205.2. Exanple 7 Step (By#O)(Rh
H2 The PL,/ du f the preceding step was m xed with MeOH ormc
acid (15 ??Lyﬁ%gzd water (15 nmL), and cooled to OC. Zinc dﬁ‘z?ﬂj\;\’&éi”%dded in
smal | portions to the stirred m xture over 0.5 hr., and the m xture 25 was
stirred an additional 18 hr. at 0'C. The m xture was then suction- filtered
through a celite pad, and the filtrate was evaporated in vacua. The gum
resi due was taken up with EtOQAc (0.5 L) %amd 1 NNaOH (0.1 L), the mxture
again suction-littered, and the aqueous ayer of the filtrate WD 0248112 76
di scarded. The organic extract was washed with brine and dried over

anhydr ous MSOWArousMarG4.diter Hae ”?‘Ftlutr%-raﬂﬁ ceendigte e filate %‘é%ﬂfoat ed i

n

d the d hr ormat o | 1; 1 Et QAc:.CH2d 2

Vo grve the Brsavet e B UBNSEEAdH SHEE e veskbip FrineXt SeP R p 6 8
Step Ph Pia d@nBFpuRfication; C13H17N502 (275.31); LRMS (FAB) M+1 = 276.2.

5 Example 3
Step B
h h
BO(‘\J\“N\ . th(T\rl\lN
H HN\,\TN Hol  HN~
10 Use the procedure of Example 1 Step C. above to treat the product

of the previous step to obtain the product as a white powder, which is used

subsequently without further purification.

Example 4
15 Step A.
n h
B Bog
OQH NN — nj\rhi“‘
Hi M
CH,
4A
20 Treat a solution of the product of Example 2a. (0.055 g) and THF

(1.5 mL) at 5°C with excess of a solution of diazomethane in Et20. Allow

the solution to warm to room temperature over 2 hr., quench with heiane.
and concentrate the filtrate in vacuo to leave the crude title compound

(0.056 g), which was used without further purification; C14H19N502 (Mol.
25  Wt.: 289.33), LRMS (FAB) M+1 = 200.0.



Fol l owi ng the procedure of Exanple 6 step A above, 2- benzoylthi ophene (C
Mal anga, et al., Tetrahedron Lett., 1995, 36 (50), 9185-9188) was{f APR 2005
converted to the correspondi ng product, Cl1 HgNOS 15 (203.26), LRM5S (FAQG
Mr1=204. B0 0EN&2 a atep E3 Ph H Fol |l owi ng the procedur e P$TT/B0alHpisé 6 step
B. above, the product of the preceding step was converted to the
correspondi ng product, C11H 1NS (189.28), LRVS (FAB) Mt1=190.2. APR WO
02%138- 12 PC-7! US01/ 47383 77 Exanple 9 Step A5 Follow ng the procedure of
Exanple 6 step A above, 2- benzoylfuran (M J. Aurell, et al.,
J.Og.Chem, 1995, 60 (1), 8-9) was cdAverted to the correspondi ng
product, C41HgNCO2 (187.19), 188.1. 10 Exanple 9 Step B Ph i-Ho 15

Fol l owi ng the procedure of Exanple 6 step B. above, the product of the

precedi ng S}%_n onverted to the correspondi ng product, G 1H1L1NO
(173.21), L pMr1=1742.
5 Use the procedure if Example 1 Step C. above to treat the product

of the preceding step (0.055 g) to obtain the product as a white powder
(0.027 g), as a 3:1 mixture of regioisomers, CgH11N5-HCI (225.68)

H1NMR (DMSO-d6) d 9.3 (br s, 3 H), 7.45 (m, 5 H), 6.22 (s, 0.3 H) and
6.03 (s, 0.7 H), 4.39 (s, 2.1 H) and 3.94 (s, 0.9 H).

o Pr
HCI N

N~

10
Example 5

15 Following the procedure of Example 1, Step C above, the product of
the previous Step was converted to the corresponding product, which is

used subsequently without further purification.

Example 6
20 Step A

R N

N‘b)\rph —_ N‘I\)\rph

1
SEm OH SEm ©

]
SOz‘O' Br

4-bromobenzenesulfonyl chloride (7.1 g) was added to a solution of the
25  ethy!l alcohol (N. Fugina, et al., Heterocycles,. 7992, 34(2), 303-314) at
0°C, foliowed by Et3N (3.9 mL) and DMAP (3.4 g}, and stir the mixture for

18 hr. at ambient temperature. Wash the reaction mixture with 10%



Exanple 10 20 St chz' . cnoMvp chz" ™ ' COOve Combi ne N Chz-hydroxyproline
nmet hyl ester (avail abl)e from 23 (Bach)em( Bi osci)enceis, Incc()r por at ed; Blﬂnpgquf
Prussi a, n vani a), conpoun 2.1 3.0 g), toluene et
acetate z‘%&#ﬁﬂz The mxture was stirred vigorously, andggﬁ@?g”ggiduti on
of NaBriwater (1.28 g /5 nlL) was added. To this was added
2,2,6,6-tetranethyi-I-piperidinyloxy 01 6 WO 02148172 F-VUSOLli 47383 78 free
radi cal (TEMPO, 17 nmg, from Aldrich Chem cals, MI|waukee, Wsconsin). The
stirred m xture was cooled to 50C and en was added a prepared solution
of oxidant [commercially available bleach, dorox F(r) (18 nlL), NaHCO3
(2.75 g) and water to nake up 40 nL] dropwi se over 0.5 hr. 5 To this was
added 2-propanol (0.2 nL). The organic |ayer was separated, and the

aqueous | aye [ i ef b . ar gani cts were
conbi ned, m%%%éh%ﬁhﬁgg}ys%nu%ﬁ%|ag1gﬁ#r?t§ﬁ%Sgpﬁlgg‘ sa @?‘Qﬁéhj rine. The
organi ¢ sol ufj IH20m s d, and evaporated
the filtrat émgﬁg)éd'\r{vq?gggum tg&(%ﬁgﬁg&%ﬁlgwﬁﬁﬁ%@dﬁ ?ngt able 10 for
subsequent rgg6kiatmFapR the JesiQuiton silicd) gel C13BEINDAEL-ZHLCI8) to obiain  spec.
(FAB) Mtl1 = 278.1. Exanple O Step B 15 i;0 oMe Conpound (2.2) from Step A
above (7.8 dhewaedditd8d ged2ih26BrN304SSi (524.51) LRMS (FAB) M+H=

524.2.

Example 6

Step B
10

—N —N
N, )\rph — N }\I/Ph
N N
sem 9 SEm Mo
SOg Br

Stir a mixture of the product from the step above (3.6 g), sodium
azide (0.56 g), and DMF (50 mL) at 100°C for 4 hr. Pour the cooled
15 reaction mixture into cold water, extract with EtOAc, wash the extract with
brine, and dry it over anhydrous MgSQO4. Filter the mixture, evaporate
solvent in vacuo, and chromatograph the residue on silica gel (3:97
EtOAc-CH2CI2) o obtain the product (2.8 g) C1sH22Ng0Si (330.47) LRMS
(FAB) M+H= 331.2.

20
Example 6
Step C
N N
N,\—)\]/Ph _— (»\I/Ph
i N
sem N sem N2
25

Treat a solution of the product from the step above (1.3 g) in EtOH
(50 mL) with 10% Pd-C (0.15 g) and hydrogen at 1 atm. for 18 hr. Filter



di chl oronet hane (100 nlL), and cooled to 15C. To this m xture was first 20
added 1, 3-propanedithiol (3.1 nL), followed by freshly distilled bdf@fR 7005
trifluoride etherate (3.7 nL). The m xture was stirred at roomtenperature
for 18 WOWYKS1E2stirring vigorously, a solution of K2CO3;RéATWHO142388 1 30
m.)was carefully added, followed by saturated NaHCO3 (10 nL), The organic
| ayer was separated fromthe aqueous |ayer (pl-1 -7.4), washed 25 with
water (10 nmL), then brine. The organic solution was dried over anhydrous
MyS04, filtered, and evaporated under vacuum The residue was

chromat ographed on silica gel, eluting7aith toluene, then a with a WD 02/48
VII 79 PCT/Us 3/47383 gradi ent of hexane-D20 (2:3 to 05:1) to afford a
brown oi | (Yh@nﬂxtu@@%d)év%b@)ate@bmt in Wtdl%we% rdRes(sReg. (FAB) Ml
=368. 1. Exanple 10 8 cbz ,4 COW A sol ution of conpound
(2.3) from 1elp524$~14§lﬁi\£§ Qﬁ)gﬁMﬁ(F&B)%\éﬂor&O@Me (800 r 7L) at 201C was
treated with freshly distilled iodotrinethylsilane (53 nt.) at once. The
reacti on wa Stirl%&? for 30 mn., then poured into a freshly prepared

sol uti on_of =h | di carbonate (107 g¢g), ethyl other (150 rnL), and
diisoproéyl ethylﬁﬁﬁgqé (66.5 rnL). The mxture stirred for 30 mn. nore

t hen was washed with hexaner§2 x 500 15 niL). Et WEhI acetate (1000 nL) was

added to the | ower acetonitydil eyl ayer._and % | ayer was washed with
10% aqueous KH2PO4 (2 x 709 nf),y and brine. The fwr ate was evapor at ed
under vacuumin a 25C water / -

A stirred solution of 2-benzoylthiazole (1.9 g, G. Jones, et al.,
Tetrahedron, 1991, 47 (16), 2851-2860.) in EtOH:H20 (50:5 mL) was
10 treated with hydroxylamine hydrochloride (1.4 g), and heated at reflux for
24 hr. The cooled mixture was poured into EtOAc¢ and washed
successively with 10% aqueous KH2PO4, then brine. The extract was
dried over anhydrous MgSQO4, the mixture was filtered, and the solvent
was evaporated in vacuo to leave the product as a mixture of geometric
15 isomers, C1oHgN20S (204.25) LRMS (FAB) M+1=205.2.

Example 7
Step B
Ph Ph
HO, = N

W — HZN/'\,:“)

20

The product of the preceding step was mixed with MeQH (30 mL),
formic acid (15 mL), and water (15 mL), and cooled to 0°C. Zinc dust was
added in small portions to the stirred mixture over 0.5 hr., and the mixture

25 was stirred an additional 18 hr. at 0°C. The mixture was then suction-
filtered through a celite pad, and the filtrate was evaporated in vacuo. The
gum residue was taken up with EtOAc (0.5 L) and 1 N NaOH (0.1 L), the

mixture again suction-filtered, and the aqueous layer of the filtrate



bath, taken up in fresh ethyl acetate (1000 nmL), and washed successi vel
with 0.1 N HCl, OA N NaOH, 10% aqueous KH2PO4, and brine. The 20 drigal ‘é%
sol ution i.ed over anhydrous MgSO4, filtered, and ey at ed_under
vacuum %&r’feagndue (66 g) was chromatographed on sili capggﬁ[‘"{'ﬂq?ﬁﬂ,
eluting with hexane (2 L), then Et20/hexane (55:45, 2 L), then Et20 (2 L)
to afford an orange gum which slowy crystallized on standing (28 g, 69%
yi el d), Cl4H23NO4AS2 (333.46), mass spec. (FAO 2M+l = 334.1. WO 02/48172
Exanele 10 Stens 5 COONle 30 HCO H .N'e COOve PCT)T SO V47383 To a
solution of conpound (2.4) from Step C 4hove (I g in dioxane (5 rnL), was
added 4 N HCl -di oxane solution (50 nL). The m xture was stirred vigorously
for 1 hr. Thiiseanded: el wagrganipertrac vamaeshedwithrbrine and deei wyeer bath. The

i d trit t it h Et 20 d fi d,.t 01 the tit
compound (0. TR 50t oy Recape FENohiien riesdiey T gkebablid ©  ran)
Mrl = 234.0.; | i f d (2,6
from step & Gognut Frdne ARGt c Pl odanh ey BIAEE, B oo on 1.0 b,
from Si gna CheEWhe@!$>CIBY to bivvitRe product, C1oH10N2S (190.27) LRMS (FAB)

5  M+1=191.1.

Example 8
Step A

Ph oh
D — "D
10 s/

Foliowing the procedure of Example € step A. above, 2-
benzoylthiophene (C. Malanga, et al., Tetrahedron Lett., 1995, 36 (50),
9185-9188) was converted to the corresponding product, C11HgNOS

15 (203.26), LRMS (FAB) M+1=204.2.

Example 8
Step B

20

Following the procedure of Example 6 step B. above, the product of
the preceding step was converted to the corresponding product,
C11H11NS (189.28), LRMS (FAB) M+1=190.2.

25



M ssouri), dinethylformam de (20 nL), and Pyl 3rOP coupling reagent (2.1 Q)
was cooled to 5C. To this was added dii sopropyl et hyl am ne (DI EA or @Iﬁ%ﬁm%
2.8 mL). The m xture was stirred cold for I mn., then stirred at # om

t emper at Weod @726 hr, The reaction m xture was poured intecpoke;H%325
aqueous H3P04 (150 nmL) and extracted with ethyl acetate (2 x 150 nL). The
conbi ned organic | ayer was washed with col d 5% aqueous K2CC3, WD 029%18172.
PC T%JS01147383 81 S then 5% aqueous KH2PO4, then brine. The organic
solution was dried over anhydrous M)S04, filtered, and evaporated under
vacuum The residue was chromatographed on silica gel, eluting with

Et CAc-CH2CI 2 to afford a white solid (0.8 g; 50%yield), C22H36N205S2
(472.66), masgympReg. (FAB) Mrl =473.2. Eyanple 10. Step F 10 cC) Ove COON
A solution o cohn‘””gw_\d (?) fromStep ? above (0.8 g) in dioxane (10 nL) at
20C was treated ww N aqueous LiCH (3.4 nlL) and stirred for 4 h. The

m xture was concentrated under vacuumin a 30'C water bath t 5 to half

vol une. The renai nder was diluted with vvati_{?( 3 m.), extracted wth Et20
(2 x 20 m). The aqueous |ayer~was acidified" (b 4 with 6 N HCl,
extracted with ethyl acetate, gnd/washed with bricngf The organic sol ution
was dried over anhydrous MgSO4, filtered, and evaporated under vacuumto
| eave the title conpound (2.8) (0.7 g), C2-,H34N2Ce5S2 (458. 64),

Following the procedure of Example 6 step A. above, 2-
benzoyifuran (M. J. Aurell, et al., J.Org.Chem., 1995, 60 (1), 8-9) was
converted to the corresponding product, C11HgNO; (187.19), 188.1.

10 Example 9
Step B
Ph Ph
Ho, N)\D o N)\@
/
15 Following the procedure of Example 6 step B. above, the product of

the preceding step was converted to the corresponding product, Cq1H4{NO
(173.21), LRMS (FAB) M+1=174.2.

Example 10
20 Step A
OH 0
: . 2})\
Cbz” " COOMe coz N Y COOMe

Combine N-Cbz-hydroxyproline methyl ester (available from
25  Bachem Biosciences, Incorporated, King of Prussia, Pennsylvania),
compound (2.1) (3.0 g), toluene (30 mL), and ethy! acetate (30 mL). The
mixture was stirred vigorously, and then a solution of NaBr/water (1.28 g /5

mL) was added. To this was added 2,2,6,6-tetramethyl-1-piperidinyloxy



20 nmass spec. (FAB) Mrl =459.2. 00 (6 r-tPPR ! O 02148172 PCT/ US91147383
82 Exartlg e 12 3%$e-P COOMe OOOb Fol I owi ng the procedure of Exanplye\pRO)(,
step E. above, N-Boc-Tle- OH (Bachem Bi osci ences, Inc.) and the product
Exanpl e 9OXREBIB.  were reacted to give the correspondi ngPpFbatit7ss
C2cH34N2C6S7 (446.63), LRIrlS (FAB) M+1 =447.3. t0 Exar to 12 Step COOH
Fol | ow ng the procedure of Exanple 10 step E. above, the product 15 of the
precedi ng step was converted to the correspondi ng product, Cl9H32N20562

(432.60), LRVB (FAB) M+l =433.3. ExarSle 12 5th? 20 Ph OH 3. R HO FI Nk
OLAPR2 78

free radical (TEMPO, 17 mg, from Aldrich Chemicals, Milwaukee,
Wisconsin). The stirred mixture was cooled to 5°C and then was added a
prepared solution of oxidant [commercially available bleach, Clorox® (18
mL), NaHCO3 (2.75 g) and water to make up 40 mL] dropwise over 0.5 hr.
5 To this was added 2-propanoi (0.2 mL). The organic layer was separated,

and the aqueous layer extracted with ethyl acetate. The organic extracts
were combined, washed with 2% sodium thiosulfate, then saturated brine.
The organic solution was dried over anhydrous MgSOa, filtered, and
evaporated the filtrate under vacuum to leave a pale yellow gum suitable

10  for subsequent reactions (2.9 g, 97% vyield), C14H{15NO5 (277.28), mass
spec. (FAB) M+1 =278.1.

Example 10

Step B
15

M

0

L ol
—_————i

N N cooMe

Cbz COOMe Cbz

Compound (2.2) from Step A above (7.8 g) was dissolved in

dichloromethane (100 mL), and cooled to 15°C. To this mixture was first
20 added 1,3-propanedithiol (3.1 mL), followed by freshly distilled boron

trifluoride etherate (3.7 mL). The mixture was stirred at room temperature

for 18 h. While stirring vigorously, a solution of KoCO3/water (2 g/ 30

mL)was carefully added, followed by saturated NaHCO3 (10 mL). Th-e

organic layer was separated from the aqueous layer (pH ~7.4), washed
25  with water (10 mL), then brine, The organic solution was dried over

anhydrous MgS0y4, filtered, and evaporated under vacuum. The residue

was chromatographed on silica gel, eluting with toluene, then a with a



wo 02/48172 PCT! T! S61 /47383 83 Cool a stirred m xture of the product of
the previous step (0.11 g), the product of Exanple-1 Step E. abov BR 7005
[ Boc-Nva(OH)-d y-OH} (0.205 g), dinethylfornmadnide (7 rnlL), and 9%‘(&31 '
coupl i ngWwogageriz (0.385 g) to 5C, then add dii sopropyl etihyit/asiine3f3Dl PEA,
0.252 nlL). Stir the mxture cold 5 for I mn., then stir at room
tenperature for 6 hr. Pour the reaction mxture into cold 1 % agueous
H3P04 (150 nlL) and extract with ethyl acetate. Wsh the conbi ned organics
wi th cold 5% aqueous K2CO3, then 5% aqueous KH2PO4, then brine. Dry the
organi ¢ solution over anhydrous MS04{9filter, and evaporate the filtrate
in vacuo to leave the crude title 10 conpound (0.15 g), which was used in
the next St%ﬁhd’ibﬁtWexfahéiE@O (2031%d Hi1Gad iafBrd BXrHWR ¢l (7.0 gS68% @ OH H 0' Th
HCG OHHO At, N Treat the product of the previous step wth a 4N sol ution
of HO in dieddaly 7 NDSSH(I6708) emdgsasmed. {EAB)IM+hE868r1. vacuo in a 30C
water bath, . Filter the mxture to |leave the title 20 and tritrate the
residue with Et20 conpound as a white powder 90.13 g0, which was used in

t he next st éh‘ ut further purification; Cl6H23H703 (361.40), LRMS
(FAG M +1 %@Eﬁ%—@g (62' 461' 2 84 Exanple 12
tep

5
Lo B o!
coz N T COOMe Boc” N T COOMe

A solution of compound (2.3) from Step B above (45 g} in

10 acetonitrile (800 mL) at 20°C was treated with freshly distilled
iodotrimethylsilane (53 mL) at o’nce. The reaction was stirred for 30 min.,
then poured into a freshly prepared solution of di-t-butyldicarbonate (107
g), ethyl ether (150 mL), and diisopropylethylamine (66.5 mL). The
mixture stirred for 30 min. more then was washed with hexane (2 x 500

15 mL). Ethyl acetate (1000 mL) was added to the lower acetonitrile layer,
and then the layer was washed with 10% aqueous KH2PO4 (2 x 700 mL),
and brine. The filtrate was evaporated under vacuum in a 25°C water
bath, taken up in fresh ethyl acetate (1000 mL), and washed successively
with 0.1 N HCI, 0.1 N NaOH, 10% aqueous KH2PO4, and brine. The

20  organic solution was dried over anhydrous MgSO4, filtered, and
evaporated under vacuum. The residue (66 g} was chromatographed on
silica gel (2 kg), eluting with hexane (2 L), then Et20/hexane (55:45, 2 L),
then Et20 (2 1) to afford an orange gum which sloWIy crystallized on
standing (28 g, 69% yield), C14H23N04S2 (333.46), mass spec. (FAB)

25 M+1=334.1.



St H&l OHHH H6..,,, hl"g" Y, off ~ 45 fl PCTJUSO1l 47383 Cool a
stirred m xture of the product of Exanple 5 step B. (0.06 g), the product
of Exanple-8 Step C. (0.85 g), dinethylformanmde (8 nlL), and PyBr R ApR 100h
couplin (0.088 g) to 5C, then add diisopropyl et aani.n (DI PEA,
0.89 M%bé?lgglq% he m xture cold for 1 min., then stir at he(%lg%&hlﬁ‘%xs
tenperature for 48 hr. Pour the reaction mixture into cold 1 % aqueous
H3P04 and extract with ethyl acetate. Wash the conbi ned organics with 5%
aqueous KH2PO4, then brine. Dry the organic solution over anhydrous M504,
filter, and evaporate the filtrate in § cuo to leave the crude title
conpound (0.13 g). Chromatograph the ré&sidue on silica gel 15 with

MO -i-CH2CI 2 (1:99 to 10:90 gradient) to obtain the title conmpound (0.092
g); C37H55NExagpled02, 02), LRVB (FAB) M+l = 802.6. Exanple 12 Step D r'|
20 Cool a soluti®epd? oxalyl chloride (25 trL) and CH2Cl2 to -7(7C. Add
slowy a solution of nethyl sulfoxide (DM50, 50 iL.) and CH2C12 (1 nl)

bel ow -60C. Coo' to -70C, and-add dropw se arsql ution of the product of WD
912; 93172 PCT!t!SU 1! 97383 s

e

N
Boc” NN co0Me HCI H° COOMe

To a solution of compound (2.4) from Step C above (1 g) in dioxane
(5 mL), was added 4 N HCl-dioxane solution (50 mL). The mixture was
stirred vigorously for 1 hr. The mixture was evaporated under vacuum in a
25°C water bath. The residue was triturated with Et,0, and filtered to
10 leave the title compound (0.76 g, 93% vyield), CaH15N0O2S2-HCI (269.81),
mass spec. (FAB) M+1 = 234.0.

s 0 S
A
s COOMe
ol T COOMe Boc

15 Example 10
Step E

10E
A mixture of compound (2.6) from Step E above (1.12 g), N-Boc-
20  cyclohexylglycine (Boc-Chg-OH, 1.0 g, from Sigma Chemicals, St. Lc;uis,
Missouri}, dimethylformamide (20 mL), and PyBrOP coupling reagent (2.1
g) was cooled to 5°C. To this was added diisopropylethylamine (DIEA or
DIPEA, 2.8 mL). The mixture was stirred cold for 1 min., then stirred at
room temperature for 6 hr. The reaction mixture was poured into cold 5%
25  aqueous H3PO4 (150 mL) and extracted with ethyl acetate (2 x 150 mL).

The combined organic iayer was washed with cold 5% aqueous KoCOs,



85 the previous step (0.009 g) and CH2C12 (1 nlL) bel ow -600C. Stir an
additional 0.5 hr., add slowy triethylamne (Et3N, 0.13 niL) bel ow

then wvarmto 10°C. Dilute the reaction with excess ethyl acetate, r[ﬁd'-\PRv@%h
t he sol uvipanawi7th cold 0.1 N HC1, then brine. Dry the organigssabusi on

aver anhydrous MyS04, filter, and evaporate the filtrate under vacuum

Chr omat ograph the residue on silica gel, eluting wwth MeOHCH2Cl 2 (1:99 to
25:75 gradient) to obtain the title conpound (0.011 g, 12%yi el d),
C37H53N9C7S2 (800.01), LRVs (FAB) Mtl = 800.3. 10 Exanple 13 Step A OH 15
A solution of the product of exanple lggtep E. (100 ng, 0.22 mmols ) in
dry DVF (2.5 nL) was treated with HOOBt (45 ng, 0.33 mols) and HuUni gs

base (141 Wi 8% TRt B h Gt by SRR UL R 89, 001 °, L

for 20 mn. omeerﬁwbwm smxtﬂnéﬁemdté@@be@tewJdaer@@bn@nhwﬂéochl oride
(118 ng, 0.27 mmol’s, iv.) and stirred at rt for 12 h. The reaction

m xture was rwdmwasaﬂ’edmamgtaplu@d andsildial gdl eeluting it H2OASCHHC), toThe
aqueous | ayer S extracted wt 2Cl 3x50 nnL) and Et QAc (3x50 rnL).
The conbi neéﬁe\(%ﬁr‘ﬁhﬂtel %!C}'Qrg%r@o gﬁ?@ité&%‘ﬁNZ@)@Sé’q@?ﬁéG%@ﬁﬁ agq. NaHC03
(said), r| ed concentrated in vacuo to obtain a colorless
solid 1k (7@ %WM%\E‘ﬁé%d for oxidation; LRCM|[electron spray, rnl
(ref itmt)]: M1 = 826 (100), WD 02/48172 86

Example 10
Step F
m M
s S
ol ol
Boc™ N™ coOoMe N cooH

10

A solution of compound (?) from Step ? above (0.8 g) in dioxane
{10 mL) at 20°C was treated with 1N aqueous LiOH {3.4 mL) and stirred
for 4 h. The mixture was concentrated under vacuum in a 30°C water bath
15 to half volume. The remainder was diluted with water (25 mL), extracted
with Et20 (2 x 20 mL). The aqueous layer was acidified to pH ~4 with6 N
HCl, extracted with ethyl acetate, and washed with brine. The organic
solution was dried over anhydrous MgSO4, filtered, and evaporated under

vacuum to leave the titie compound (2.8) (0.7 g), C21H34N205S; (458.64),
20 mass spec. (FAB) M+1 =459.2.



Exanple 13 Step B5 0. Up . iliuUJ PCT] 1JSOQ /47383 Fol l owi ng the
procedure of Exanple 12 Step B., the product of the preceding Step wasp 7005
converted to the correspondi ng product, which was wused as it was for
subsequeho ©2&4¢L1 ons. M5 (Electron spray): [835 10 (2M+1) PCTAGPIABER

[ Mt1) ~, 10011. Exanple 14 SepA HPh P,ac | 4, # Ht/"Ph bad C 15 H
Fol |l ow ng the procedure of Exanple 12 Step A above, the product of
Exanple | step E. is reacted with benzhydrylam ne to give the

correspondi ng product, C26H35N306 (469.57), LRVS (;=AB) Mr1=470.4. 2()
Exarnle 114 Sten B Hso N 17 1 82

Example 12
Step A
™ (\\S
a at
—_— H
HolH T COOMe Boc” oo
5 Following the procedure of Example 10 step E. above, N-Boc-Tle-

OH (Bachem Biosciences, Inc.) and the product of Example 9 step D.

were reacled to give the corresponding product, CaoH34N205S, (446.63),
LRMS (FAB) M+1 =447.3, '

10 Example 12
Step B

ﬁs e
S
SR kol
- N N~ coome N N
Boc Boc” COCH

Following the procedure of Example 10 step E. above, the product
15 of the preceding step was converted to the corresponding product,
C19H32N205S57 (432.60), LRMS (FAB) M+1 =433.3.

Example 12

Step A
20

H O h

H
N N\)LOH T oH

Y OH H 8] h
Boc 2 NN —_— Bos~ l\K/lL,\(T\]&NN
0 Hol NG YN

]



Ph -m8 4i Ph PHo Ph HO OH C Ph 25 WO O <14t 3172 87 pC /t!SOLl/ 47383

Fol |l ow ng the procedure of Exanple 12 step o., the product of the PR 7005
precedi ng step was converted to the correspondi ng product, C21 H27I\PS8§ &g
(405. 92)wolRME7¢ FAB) M +1= 370.4. Exanple 14 atep C 14 Rati/osingssshe
procedure of Exanple 12 step C., the product of the preceding step was
reacted with the product of Exanple 10 step B. to give the corresponding
product, C40HS57N507S2 (784.04), LRVS (FAB) Mtl= 784.5. 15 Eharn le 14
[tup D 24 Follow ng the procedure of Exanple 12 step D., the product of the
precedi ng step was converted to the c@mrrespondi ng product, C40HO5N507S2
(782.03), LRVMS (FAD) I < +1- 782.4. WD 02148972 4 H,N 88 -Kanil 15 5 (H

Cool a stirred mixture of the product of the previous step (0.11 g),

the product of Example-1 Step E. above [Boc-Nva(OH)-Gly-OHj (0.205 g),
dimethylformamide (7 mL), and PyBrOP coupling reagent (0.385 g) to 5°C,
then add diisopropylethylamine (DIPEA, 0.252 mL). Stir the mixture cold

5 for 1 min., then stir at room temperature for 6 hr. Pour the reaction mixture
into cold 1% aqueous H3PO4 (150 mL) and extract with ethyl acetate.
Wash the combined organics with cold 5% aqueous K2CO3, then 5%
aqueous KH2POg4, then brine. Dry the organic solution over anhydrous
MgSOa, filter, and evaporate the filtrate in vacuo to leave the crude title

10 compound (0.15 g), which was used in the next step without further _
purification.

Exampie 12
Step B

15

Treat the product of the previous step with a 4N solution of HC! in
dioxane for 0.5 hr. concentrate the filtrate in vacuo in a 30°C water bath,
20  and tritrate the residue with Et20. Filter the mixture to leave the title

compound as a white powder 90.13 g0, which was used in the next step

without further purification; C1gH23N703 (361.40), LRMS (FAB) M+1 =
362.4,



Oi APR 2G 0; 5 PC 1JEi 511914733 Ph  BH -m Boc PA N O j ci O]

~~.Si (kteh BilMe 5 H N EB Followi ng the procedure of Exanple 12 Step A
above, the product of Exanple 1 step E. is reacted with the rodu_cEBoffPR 2005
Exanpl e ‘305"5‘86‘7@:. to give the corresponding product, C28R4ENEHESHEs3
(590.79), L.RVM5 (FAB) ML+1= 591,4. 10 Exanple 15 Step B Follow ng the
procedure of Exanple 12 Step ft, the product of the preceding step was

converted to the correspondi ng product, Cl17H24N603 HC (396.87), LRVS (FAB)
M+1= 361.3. YO WD 02/48172 8f,? E)Qml %45 Step Cc

Example 12
Step C
'
' HCI H Ph S
Ar S H u J\rN ___Y H g P9 H O Pn
0 Fll OH + n N \1’ N N N\/‘LNKFN
Y N o l-MMN O 0 (8] H HN'N-N
o} o}
5

Cool a stirred mixture of the product of Example 5 step B. (0.06 g),
the product of Example-8 Step G. (0.85 g), dimethylformamide (8 mL), and
PyBrOP coupling reagent (0.088 g) to 5°C, then add diisopropylethylamine
(DIPEA, 0.89 mL). Stir the mixture cold for 1 min., then stir at room

10  temperature for 48 hr. Pour the reaction mixture into cold 1% agqueous
H3PO4 and extract with ethyl acetate. Wash the combined organics with
5% aqueous KH2PO4, then brine. Dry the organic solution over
anhydrous MgS0O4, filter, and evaporate the filtrate in vacuo to leave the
crude title compound (0.13 g). Chromatograph the residue on silica gel
15 with MeOH-CH2Cl2 (1:99 to 10:90 gradient) to obtain the title compound
(0.092 g); C37H55N907S2 (802.02), LRMS (FAB) M+1 = 802.6.
Example 12
Step D

v+ O v O
QKH HU i\ _— N EH U'Ph
x5! Aeag s Riasheagss

Coo! a solution of oxaly! chloride (25 uL) and CH2CI2 to -70°C. Add

20

slowly a solution of methyl sulfoxide (DMSO, 50 pL) and CH2CI2 (1 mL)

below -60°C. Cool to -70°C, and add dropwise a solution of the product of



K'l'"TY /47333 Foll owi ng the procedure of Exanple 12 Step C., the product

of the preceding step was converted to the correspondi ng product, \ ,
C88H56N80O7S2 (801.03), LRVS (FAB) M+l= 801.5, 10 Exanple 15 Step O §3FR 200
Fol | owi wgovhés1pr ocedure of Exanple 12 Step D., the produ®CTafSit/hes3

precedi ng step was converted to the correspondi ng product, C88H54N507S2
(809.02), LRNLIS (FAB) M+1= 709.4. 20 Exanple 16 Step AH R _ COOv OV WO
02/ 48172 90 fj Rrft i~~5 PCT/U SO 1 /47383 Foll ow the procedure of Exanple
| A butt use the acid of Exanple Step | OS above and the am ne of Exanple

Step 1 Cto obtain the conpound, C28H4BN408S2 (630.82) LRVS (FAB) FA+H =
631.4. 5 Exanple 16 Step-.B OH 10

the previous step (0.0.09 g) and CH2Cl2 (1 mL) below -60°C. Stir an
additional 0.5 hr., add slowly triethylamine (Et3N, 0.13 mL) below -50°C,
then warm to 10°C. Dilute the reaction with excess ethyl acetate, and
wash the solution with cold 0.1 N HCI, then brine. Dry the organic solfution

5 aver anhydrous MgSOy4, filter, and evaporate the filtrate under vacuum.
Chromatograph the residue on silica gel, eluting with MeOH-CH2Cl2 (1:99
to 25:75 gradient) to obtain the title compound (0.011 g, 12% vield),
C37H53Ng07S7 (800.01), LRMS (FAB) M+1 = 800.3.

10 Example 13

Step A
CH, CHj
H + » H
N HCI N N
BocHN \)\OH HyN 1 :’N BocHN \/ktl{ 1 N‘N
OH N~N OH Nepy

15

A solution of the product of example 1 step E. (100 mg, 0.22
mmols ) in dry DMF (2.5 mL) was treated with HOOBt (45 mg, 0.33
mmols) and Hinigs base (141 mg, 1.1 mmols, 5.0 equiv.). The reaction
mixture was cooled to -20° C and treated with EDCI (63 mg, 0.33 mmoals,
20 1.5 equiv) and stirred for 20 min. The reaction mixture was treated with
amine hydrochioride (118 mg, 0.27 mmols, 1.22 equiv.) and stirred at it
for 12 h. The reaction mixture was concentrated in vacuo and diluted” with

H20 (30 mL). The aqueous layer was extracted with CH2Ci2 (3x50 mL)
and EtOAc (3x50 mL). The combined organic layers were extracted with
25 ag. HCI (2M), aq. NaHCO3 (satd), dried (MgS04) filtered concentrated in

vacuo to obtain a colorless solid 1k (79 mg) which was used for oxidation;

LRMS [electron spray, m/z (rel int)]: M+1 = 826 (100).



Fol |l ow the procedure of Exanple 1 Step E but use the ester of the

preceding Step to obtain the conpound, C27H44N408S2 (616.79) LRMS ﬁm 0
MrH= 617u4, oolRBxanple 16 Step 20 A stirred mxture of tp E@rsgg I; f i‘m
pr ecedi ng S? ep (62 ng), the product of Exanple 7 Step D. ‘? 1“’3
-mg, O (7- azabenzotriazol-l-yl)-N,N,N ,N'-tetranethyl uronium

hexaf | uor ophosphate, Aldrich Chemical Co.) and CH2CI2 (5 rnL) at 0 C was
treated with diisopropylethylamne (.023 nL), and the m xture was stirred
an additional 25 3 hr, at roomtenperatyre. The m xture was poured into
ice-cold EtOAc O APR inri, WD 02/48172 PCT/ US 1/47383 (50 nmL) and washed
successively with cold 5c/'U aqueous KZ&3, cold 0.1 N HCl, and brine. The
extract was Bra@gledr anhydrous MgSO4. the mxture was filtered, the
filtrate was evapdten 8d in vacuo, and the residue was chromatographed
(silica gel. 1:1 EtC Ac: CH2A 2). The crude product 5 was triturated under
(i-Pr)20 and filtered to | eave the product as a white powder (81 ng),
C37H52Ni 607S3 (789.04). LRCM (FAB) M+l = 789.4. Exanple 17 to Follow ng the
procedure of Example of Exghphe 16 Step C . the prodpyesof Exanple 16 Step

‘HATU (57

o

B. was reacted with the pr ,,,’ Example [9° Step B. btain the
correspondi ng pro uctn 8H33 S3_(488.Qp)} tp L "FABY~M+1 = 788. 4.
BacHN N N\N HoN N N N,

H " 2 N N
5 OH N~ OH N“P?

Following the procedure of Example 12 Step B., the product of the
preceding Step was converted to the corresponding product, which was
used as it was for subsequent reactions. MS (Electron spray): [835 -

10 (2M+1)", 40], 418 [M+1)*, 100)].

Example 14
Step A

OH O Ph
OH O H
H e H UI\
H /k
Boc™ N\)LOH * Hzl\H\Ph Boc NﬁY ) l'j Ph
o ]
O

15
Following the procedure of Example 12 Step A. above, the product
of Example 1 step E. is reacted with benzhydrylamine to give the
corresponding product, C26H35N305 (469.57), LRMS (FAB) M+1=470 4.
20
Example 14
Step B
OH O  Ph HCl  OH Ph
H H H
N
Boc” N\)kN*ph — \/lL NJ\ Ph
& H & H

25



Exanpl e 18 zn Foll owi ng the procedure of Exanple of Exanple 16 Step g tRhﬁ
product of Exanple 16 Step B was reacted with the product. of Exanpl 69£‘P- 2003
Step B to obtain the correspondi ng product, C38H53N5C8S2 (771.99 LRVS
(FAB) MMOL239524 WO 0%/ 48972 92 EXamle 19 Step A: 5 194 THOWIE58APR 751: 5
PCT! US 31/47383 To a solution of Boc-Hyp-OH (7.0 g, 30.3 mmol) and benzyl

3- bronopropyl ether (7.6 g, 34.0 mmol) in anhydrous DMF (400 nl) at room
tenperature was added sodium hydride (3.5 g, 60%dispersion in mineral 10
oil, 87.5 muvl) and sodiumiodide (0.5 3.33 mols) with stirring. The
resul ting suspension was vigorously stitred at roomtenperature overni ght
(18 h). The reaction was quenched carefully with a slow addition of water
(50 nl-) and aci didliibethovihetproceédui€lofdotanipleor 2(s1ep m.)the Afroductarfdhei on of

t hyl t at 800 bri 15 d t 150 nL), the f d

75 two | ayer 80 LSRR BateEHe B B ePDAJey Pitbhashed w th 5% |

H3P04 (3X200cHRiy N@g/sﬁ@ (denody il (FABYIRGE 3fo 4t ered and concentrated
g?f orJ 1 I

in vacuo to b as an oil"which was’Used Iin Step B wthout further
purification. 20 Step B:

5 Example 14
Step C
Y HCIL OH O pn S__S
AR S N GRS W B ¢
H Ph Boc™ N N N n
Boc® W OH * 0 o H
1§ S
10 Following the procedure of Example 12 step C., the product of the

preceding step was reacted with the product of Example 10 step B. to give
the corresponding product, C40H57N507S2 (784.04), LRMS (FAB) M+1=
784.5.

15 Example 14

Step D
M ™
S S
H o PHow mh H H H Ph
M"fn%d”kph - Bm’bfn%d“km
(8] ¥ H o Q H
20 Following the procedure of Example 12 step D., the product of the

preceding step was converted to the corresponding product,
C40H55N507S2 (782.03), LRMS (FAB) M+1=782.4.



19b 19¢ A "™ PR 1005 WD 02/48172 PC /U5411/ 47383 g3 The acid 19b from Step A
was di ssolved in benzene (25 m..) and nethanol (28 nL). To this 8a&lArRiztH
at roomHgpagpbure was added a solution of trinethylsilylrdkazpset hane
(27 mL, 2.0 Min cyclohexane) with caution. After being stirred at room
tenperature for 1 h, it was concentrated in vacua to yield the nethyl
ester. Flash chromatography (8 to 20 % Et OAc- CH2C12) afforded I ¢ (5.15 g;
13.1 mmol, 43% 2 steps) as an oil. 10 0 19c 19d The Boc-am no net hyl
ester 19c (5.83 g, 14.8 mmol) was dissglgeed in 4 N HCQ in dioxane (80 ni,
320 mmol ) and the resulting solution was 15 stirred at roomtenperature.
The progress_of tEe1éeacti on was nonitored by TLC. After 5 h, the solution
was concentr acuo and the residue was kept under vacuum over ni ght
to yield a white 884 which was used in the next coupling reaction

wi thout further purification. 20 Step D N CLa-13 0 Ise

Boc ! O_JNJN
(_ sitex Sl(Meh
5
Following the procedure of Example 12 Step A. above, the product
of Example 1 step E. is reacted with the product of Example 5 step C. to
give the corresponding prodant, CasHasNs06Si (590.79), LRMS (FAB)
- M+1=591.4.
10
Example 15
StepB
OH H 0 Ph
me YN “\<Y = J\f
M
s SiMe )y

Following the procedure of Example 12 Step B., the product of the
preceding step was converted to the corresponding product,
C47H24Ng03-HCI (396.87), LRMS (FAB) M+1= 361.3.

20



1sd WD 02/48172 94 10 N T/U 581 8 14 7383 To a solution of the am ne ester
19d (from Step 19B), N-Boc- teributylglycines as coupli ng par t nérssAPR40B

nmol ), I—% 60 g, 15.9 15 nmmol) and EDO (3,41 g,

anhydr ous %G%ESO m.) and CH2CI2 at -2C cC, was added Mgr\ﬁ\h{%”ééﬁsﬂt 59.1
mmol ). After being stirred at this tenperature for 30 miry, the reaction
m xture was kept in a freezer overnight (18 h). It was then stirred in air
and allowed to warmto roomtenperature in 1 h. EtOQAc (450 nL), brine (100
m.) and 5% H3P04 20 (100 ni) were addeg. The separated organic sol ution was
washed with 5% H3P04 (100 nL), satura &d aqueous sodi um bi carbonate
solution (2 X 150 nL), water (150 nlL), and brine (150 nL), dried with
magnesi um dkngmple 15i1tered and concentrated in vacua. The material of 19e
was purified by f$t@ehCcol um chromat ography 25 using 90110

di chl oronet hanel et hyl acetate to provide 12a in 73% yi eld. 13C NWR

(m xture of rotaners, CDCh) 26.20, 28. 31 29. 07, 30. , 34.94, 35. 86,
37.06, 51,21, 52.167N52. 84y 5Tn7 : , 65. 95, 66.82s 72.97, 75.48,
79.45, 127.55, 127; 128,35, 138. 55, 62,,165M o £71,13 HJJZOS HRVS
(FAB) Cal cd for 3N207 07 3070 [.‘, HR[) : 8036 fg? Z uu5 WO

02/ 48172 95 SeePYE N
O

FolloWing the procedure of Example 12 Step C., the product of the
preceding step was converted to the corresponding product,
C38H56Ng07S2 (801.03), LRMS (FAB) M+1= 801.5.

10  Example 15
Step D

M MY
S 5.8
H H H y Ph H H H
- T&“ LI — w2 L
0 o M NN 0 o AN
H H

Following the procedure of Example 12 Step D., the product of the
preceding step was convented to the corresponding product,
C38H54Ng07S2 (809.02), LRMS (FAB) M+1=799 4.

20 Example 16
Step A

5 i K B



5, ale1Ti2N.,,~:OCPCT IT 5(1147383 r~Jd CH3 ~c020"i3 ~' N I'QA?F ]?CD)[B 10
The desired conpound 19f was prepared as foll ows The Boc-am no frédt )EI ster
19e (6.5%0g2H48223 nmmol ) was dissolved in 4 N Heal (60 nmipCP46vmress) and
the resulting solution was stirred at roorn tenperature. The progress of
the reaction was nonitored by TLC. 15 After 4 h, the solution was
concentrated in vacuo and the residue was kept under vacuum overnight to
give a white solid which was used in the next coupling reaction wthout
further purification. The material was agzprried forward to the next step.
20 Step F: 25 ter -,WC1-i3 HCL H21 1.k( 19f 30 The desired product 199 was
prepared as follows: 19g O APR2U0O5 RVO 1) 2/48172

Follow the procedure of Example 1A but use the acid of Example
Step 10B above and the amine of Example Step 1C to obtain the
compound, C28H46N408S2 (630.82) LRMS (FAB) M+H = 631.4.

Example 16
Step B

) 9

Follow the procedure of Example 1 Step E but use the ester of the
preceding Step to obtain the compound, C27H44N408S2 (616.79) LRMS
(FAB) M+H= 617 4.

15 Example 16
Step C

™ ™
S S
H O H O H O ’ RI’ H H 9 on ¢
m%%\’voff a &} _FBOC'NIKN N‘)‘ﬁ’lﬁ”\)
0 8] o 0 S
20 A stirred mixture of the product of the preceding Step (62 mg), the
product of Example 7 Step D. (29 mg), HATU (57 mg, O-(7-

azabenzotriazol-1-yl)-N,N,N' N'-tetramethyluronium hexaflucrophosphate,
Aldrich Chemical Co.) and CH2ClIo (5 mL) at 0°C was treated with

diisopropylethylamine (.023 mL), and the mixture was stirred an additional

25 3 hr. at room temperature. The mixture was poured into ice-cold EtOAc



96 PCT!'1J Sn 1/47383 To a solution of the am ne 19f (from Step d:)ﬁ
3-hydroxy phenylacetic acid (1.90 g, 12.5 nmmol ), HOOSt (2.10 cé)] PZQ@US
nmol ) a (2.85 g, 14.9 mml) in anhydrous DWF (2 CH2C82
(100 ni 0359@%0, was added NVM (4. 20 ni, 38.2 mmol). ??é?‘%’é?ﬂ‘éjst. rred
at 5 this tenperature for 30 mn, the reaction mxture was kept in a
freezer overnight (18 h). It was then stirred in air and allowed to warm
to room tenperature in 1 h. EIQCAc ( 500 nL), brine (100 m-) and 5% H3PO4
(100 nlL) were added. The separated orgﬁ?i c solution was washed with 5%
H3PO4 (100 nij, saturated aqueous sodi bi carbonate solution (2 X 10 150
m.), water (150 ni,), and brine (150 Ent.), dried wth magnesium sulfate,
filtered and5@ondeiid maébeﬁﬁuea@&smveiwéthrﬁﬁkéﬁf/aaqura@uqaﬁﬁﬂ e @olsiOfll ash

o o1t R SR i, 31 L B LA D Bt el 199 1
170. 65 171. M+-H) +.
T o e T N

58. 06, 66. 1%@&%&@9@@%& @Bicaled,. 69 Et0re:ChipCLA0.18% crLd@.(b8dudi27. 64,
127,74, Std: "8 CCl-b 25 199 The desired C}or oduct 19h was prepared as
fol | ows: 50 .wastriturated under (i-Pr)20 and filtered to leave the product as a white

powder (81 mg), C37H52Ng07S3 (789.04), LRMS (FAB) M+1 =789.4.

Example 17

gt o~

Following the procedure of Example of Example 16 Step C., the

10

product of Example 16 Step B. was reacted with the product of Example 9
Step B. to obtain the corresponding product, C3gH53N50753 (788.05),
5 LRMS (FAB) M+1=7884,

Example 18

Bocjijﬁ& \&v eocj(mw fw”’*

Foltowing the procedure of Example of Example 16 Step C., the

20

product of Example 16 Step B was reacted with the product of Example €
Step B to obtain the corresponding product, C38H53N508S2 (771.99),

LRMS (FAB) M+1 = 7724,



1981 30 ib A WD 102/48172 PCTIUSO 47313 97 To a solution or the benz

I
ether 199 (6.23 g, 11.0 mol) in ethanol (200 nlL) under nitroge&Bzﬁlpxﬂﬂ%m
t enper at weomgsrzadded 10 % Pd-C (1.5 g) cautiously. The pesalstimgss
suspensi on was vigorously stirred at room .tenperature under hydrogen for
23 h. 5 The product 19h obtained after filtering off the catal yst was pure
enough for subsequent manipul ations. 13C NMR (CDC13) 8 26.27, 32.009,

35.44, 35.67, 43.19, 52.21, 52,74, 57.60, 58.21, 58.75, 65.78, 77.74,
114,74, 116.02. 120.68, 130.07, 135.66,9257.11, 170,59, 172.015, 172.51;
HRVB (FAB) Cal cd for C 23H35N207: 451.2444 (MtH) . Found: 10 451.2436. Step

H 15 t, -X, Ex83iote 962C -13 0 19h 19i 20 The desired product 19i was
prepared as %)‘g'l‘(’)ows—:A sol ution of the phenol alcohol (9.43 mnol) and ADDP

(6.60 g, 5 . 2,.mol) in anhydrous CH2Cl12 was bubbled with argon through a
frit glass B r for 20 mn, To this solution at 0')C was added

%«&@goﬁ — U\ioi@ﬁ

To a solution of Boc-Hyp-OH (7.0 g, 30.3 mmol) and benzy! 3-
bromopropyl ether (7.8 g, 34.0 mmol) in anhydrous DMF (400 mL) at room
temperature was added sodium hydride (3.5 g, 60% dispersion in mineral

10 oil, 87.5 mmol) and sodium iodide {0.5 g, 3.33 mmols) with stirring. The
resulting suspension was vigorously stirred at room temperature overnight
(18 h). The reaction was gquenched carefully with a slow addition of water
(50 mL) and acidified with 6 N HCI solution (20 mL). After addition of ethyl
acetate (800 mL), brine (150 mL) and more water (150 mL), the formed

15  two layers were separated and the organic layer was washed with 5%
H3PO4 (3X200 mL). It was then dried with MgSO4, filtered and
concentrated in vacuo to afford 19b as an oil which was used in Step B
without further purification.

20 Step B:

S ;E% S Q/Z\oi%



tri phenyl phosphine (4.10 g, 16.3 nmol). After stirring at 0 O; f@rd@g Zﬁﬁ-}n’
a second portion of triphenyl phosphine (3.40 g, 13.5 mmol) was é

solutio n warnmed to roomtenperature and stirred (24 30
h) undeww%?’#yg%gn until TLC indicated the complete consu gﬂh%?;sf‘
starting material. o 0J2/48172 rr11 5 PS T'!, SQaifl 7383 98 The crude

mat eri al was suspended in ethyl acetate/hexane (approx. 1/1) and the

undi ssol ved solid nmaterial was filtered off. Repeated this process once
again, the filtrate was concentrated 3&3 applied on the colum as a

di chi oronet hane sol ution. The col um eluted with 75/25 5 hexanel acet one
to yield 29% of " 19. HRMS (FAB) Calcd for C23H33N206: 433. 2339 (|td+H)+.
Found: 433.2339. Brepciddos fl@nMw@ebssﬂm¢mnmmel@5m&apdepar ed as
follows in qua ve An ,aqu usllthlumhydrxde sol ution
(0.48" in doehionbde T oo b lanGe R JeRor i MaSratdh Sest or “10 i n
THE (30 ni L)s@0fon BP&leH?WISl(ﬁ@Ia’ﬂ&metﬁBﬁe @TW Q erﬁé&l_dlbﬁéxéﬁb avft?‘itH ce bath
and warnmed to roomtenperature along with it he progress of the
reacti on wascautsm. deetieiby stirred atfroem termm)eraltae fores hwémeas enoved i n vacua,
Bt OAc. ( 1550 concentrated in vacuo to yield the methyl ester. Flash chromatography (8

to 20 % EtOAc-CH2Cl2) afforded 1c (5.15 g; 13.1 mmol, 43%, 2 steps) as

an oil.

Step C:

RRTI gpe

10

O
19¢ 19d
The Boc-amino methy! ester 19¢ (5.83 g, 14.8 mmol) was dissolved
in4 N HCI in dioxane (80 mL, 320 mmol) and the resulting solution was
15  stirred at room temperature. The progress of the reaction was monitored
by TLC. After 5 h, the solution was concentrated in vacuo and the residue

was kept under vacuum overnight to yield a white solid which was used in

the next coupling reaction without further purification.

20 StepD

Uon

q Qw%
@\/0\/\/ [}OOZCHB L X O\lgn\;./go

/]\

19%e



25 nL) and water (30 rnL) were added and the two | ayers separated. The
agueous sol ution was extracted again with CH2CI2 (150 nlL), after ghixgh it
was aci diyhigedsi?e pH = 1. EtOAc (200 nlL) was then added angciienagueous
solution was saturated with solid sodiumchloride. After separation of the
| ayers, the aqueous |ayer was extracted with EtOAc (2 X 150 nL), Organic O
R APR 2005 WD 02148 172 PCT/USM 47383 99 sol utions were conbi ned, dried

wi th magnesium sulfate, filtered and concentrated in vacuo to afford
compound 19]. 1 H NWVR (DMSO-d6) 8 0.969@s, 9H), 1.66-1.70 (m 1 H),
1.75-1.82 (m 2H), 2.43 (dd. 1H), 3.32-3.36 (rn, 2H), 3.48-3.52 (m 1H),
3,55 (dd, 5 11-H), 3.84 (app, d, 1H), 3.99 (app. d, 1H), 4.06-4.10 (m 3H),
4,16 (dd, 1H), 4.69 (d, 1H, 6,70-6.72 (m 31-1), 7,15 (app, t, 1H), 8.42
(d, 1H), 12.43 (br. s, 1H); HC NWR (DWSC-dc,) 6 26.25, 28.54, 33, 31,
34.97, 41.22, 53.96, 56,11, 56.97, 63.36, 64.96,

76.84,111.94,115. 25,121. 73,129. 13, 138. 36, 158.27,169, 85,170.15,17104; HRMS
(FAB) Cal5cd for C22H31N206: 10 419.2182 (M-H)+. Found: 419.2180. Exanple 20
Step A 15 FAA, .. C 20 20a 0 3 205 25

10

To a solution of the amine ester 19d (from Step 19B), N-Boc-
tertbutylglycines as coupling partners 14.9 mmol), HOOBt (2.60 g, 15.9
15 mmol) and EDCI (3.41 g, 17.8 mmol) in anhydrous DMF (150 mL) and
CH2Clo at -2(°C, was added NMM (6.50 mL, 59.1 mmol). After being

stirred at this temperature for 30 min, the reaction mixture was kept in a
freezer ovemight (18 h). It was then stirred in air and allowed to warm to
room temperature in 1h. EtOAc ( 450 mL), brine (100 mL) and 5% H3PO4

20 (100 mL) were added. The separated organic solution was washed with
5% H3PO4 (100 mL), saturated aqueous sodium bicarbonate solution (2 X
160 mL), water (150 mL), and brine (150 mL), dried with magnesium
sulfate, filtered and concentrated in vacuo.

The material of 19e was purified by flash column chromatography

25 using 90/10 dichloromethane/ethyl acetate to provide 12a in 73% yield.
13C NMR (mixture of rotamers, CDCl3) 26.20, 28.31, 29.07, 30.06,
34.94, 35.86, 37.06, 51.21, 52.16, 52.84, 57.78, 58.33, 65.95, 66.92,
72.97, 75.48, 79.45, 127.55, 127.66, 128.35, 138.45, 155.62, 165.08,

171.13, 172.54; HRMS (FAB) Calcd for Co7Ha3N207: 507.3070 (M+H)*,
30 Found: 507.3077.



O 6 APR 2065 WD 02/48172 PCTI U501?47,383 100 The conpound 20a was prepared
as set forth in Schene 9 referencing to Schene 8. The desired produdt 12Bb
was prepared as follows: To a solution of the am ne 20a, 3-hydrox

phenyl ac¥Pi%¢*8t2d (1.00 g, 5 12.5 mml), HOOBt (2.10 g, *’fz’f.fés‘ ?18)’ and
EDC1 (2.85 g, 14.9 mmol) in anhydrous DVF (250 m -) and CH2C12 (100 m -)
at -20C, was added NWM (4,20 nL, 38,2 rnnol). After being stirred at this
tenperature for 30 mn, the reaction mxture was kept in a freezer
overnight (18 h). It was then stirred_.n air and allowed to warmto room
tenperature in 1 h. EtOAc 10 500 rnL), %Brine (100 M -) and 5% H3PO4 (100
m.) were added. The' separated organic solution was washed wth 5% H3P04
(100 rnL), SteMEated aqueous sodi um bi carbonate solution (2 X 150 nlL),
water (150 nL), and brine (150 rnL), dried with magnesi um sul fate,
filtered and concentrated in vacua. 15 The material was purified by flash

columm chro raphy using EtQAc/Hex (7:3)~to0 vyield 64a in 80% ; 1H NWR
(CDCi 3, 6) W@g\z&%(\%5 H, 7.02 (d, _, JW), 6.72 (d, 2 H,

J= 6.9Hz) 6. : ~4260 (t, | H), 4 ~’3.8-3.61(m 2 H),
3.72 (s, 8 H), 3.54-3.51(m , 2.83 (t, 2 H J=7,5 H .39 (t, 2 H
J= 8,1 Hz) 2.41-2.20 (m 1 My ZMBHL, 83 (m 1 2d H), 1.85\¢ 580L0m: 8 H),
1.26-1.24 (m 5 H_ ' cDd 3, 6): 172.2, 17;59 71,0, 154.4, 138.3,
132.2, 129.4, 128. 1206, 115.4, 73.0, 66 9 6B 25700, 54.0, 52.5.

52.3, 41,0 34.5 3417 (8038 30.0, 29.4 27.9 26.1 26.0.25.5 0 O AP?
1005 ’yﬁ* ’QT\

19e 19f
10

The desired compound 19f was prepared as follows

The Boc-amino methy! ester 19e (6.53 g, 12.3 mmol) was dissolved
in 4 N HCI (60 mL, 240 mmol) and the resuiting solution was stirred at
room temperature. The progress of the reaction was monitored by TLC.

15  After 4 h, the solution was concentrated in vacuo and the residue was kept
under vacuum overnight to give a white solid which was used in the next
coupling reaction without further purification. The material was carried
forward to the next step.

20 StepF:

Q\COQCHS - = © T00LH3
O

= HOL HaN A I
58 *C\UL\

10f 19¢g

30

The desired product 19g was prepared as follows:



WO 02148172 101 Step B 5 C 0O O 20b The desired product 20c was Ob@]?i&?‘ﬁg gs
follows: PCT7T) So 1/4 7383 20c To a solution of 20c (11.0 nmol) i Hol

(200- M iwonpdgnsni trogen at roomtenperature was added 1@¢orRdh&s{3%3 59)
cautiously. The 10 resulting suspension was vigorously stirred at room
tenperature under hydrogen for 23h. Step C 15 20 20c WD 02! 48172 PCTi FJSI
1,47353 1 02 The desired product 20d was obtained as follows: A solution of
20d (9.43 mml) and ADDP (6.60g, 26.2 nmol) in anhydrous CH202 was bubbl ed
with argon through a frit glass bubblerggfor 5 20 min. To this solution at
0G was added triphenyl phosphine (4.1 Og, 16.3 mmol). After stirring at 0C

o1, 20 M1 2, SeCR0, BALLL O B arhk RS WO SRR RO 13, 5, ) e
overni ght (24hdnHad4a1c 2Hid (P98, 12.5 mmol), HOOB (2.10 g, 12.9 mmol) and
EDCI (2.85 g, 14.9 mmol) in anhydrous DMF (250 mL) and CH2Cl2 (100
mL) at -20°C, was added NMM (4.20 mL, 38.2 mmol). After being stirred at
5 this temperature for 30 min, the reaction mixture was kept in a freezer
overnight (18 h). It was then stirred in air and allowed to warm to room
temperature in 1h. EtOAc ( 500 mL), brine (100 mL) and 5% H3PO4 (100
mL) were added. The separated organic solution was washed with 5%
H3PO4 (100 mL), saturated aqueous sodium bicarbonate solution (2 X
10 150 mL), water (150 mL), and brine (150 mL), dried with magnesium
sulfate, filtered and concentrated in vacuo.
The material was purified by flash column chromatography using
99/1 dichloromethane/methanol to yield 19g in 91%. 13C NMR (CDClz) 6
26.24, 29.93, 34.95, 35.96, 43.48, 52.18, 53.09, 57.06, 58.06, 66.10,
15 66.92,72.93,77.43, 114.59, 116.14, 120.87, 127.58, 127.64, 127.74,
128.37, 130.02, 135.95, 138.39, 156.90, 170.65, 171.06, 172.38; HRMS

FAB) Caled for C30H41N207: 541.2914 (M+H)*. Found: 541.2921.
(FAB)

Step G:
20

Q\CDZCHa R COCHs
M IMO

19g 19h

The desired product 19h was prepared as follows:
30



until TLC indicated the conplete consunption of the starting material. 10
The crude reaction nmixture was purified by SiQ2 gel - chromatogr apﬁ)ﬁ APR 2005

(acet one 3:7) to yield 64c (64 ng, 16% as a coI 13C
NVR (CDCIAV??@T%Z 1, 1711, 171.0, 157.7, 131.0 129.9, 114 E@%ﬁ@gfﬁ“ 64 7,
63.3, 58.7, 55.3, 522 520 42.1, 379 36.1, 30.6, 30,7, 29,7, 28.7,
26.5. 26.2, 26.0; Ms (FAB) 473 (M+1)', (100), 327 15 (20). Step .. D 20 |
1 25 20d The acid 20e was synt hesi zed as follows: 20e 2005 30 An aqueous
sodi um hydroxi de solution (0.45g in 30 i1 H20) was added to a OC sol ution
of conpound 20e in THE (30 n) and meth&dol t; APR WD 02/48172 PCl 1US |
[?47383 103 (30 mM). This mxture was stirred in an ice bath and warned to

room tenperatur eTaIaosrgjuh'rdrt of tihe emzgheth&hé99r(6313eg,s1 109 mrhel)irathaosl was
nmoni t or ed by

til d 150
S S BB R P i ek e 4
I
Saparation of fRAEE T ERaRa L SnEN O PRI LBI AR ™ ne (2 x
150 m). Og&rmpelsacb\hretumﬂ% hyerogeadnb2déd, dried with magnesium sul fate,

filtered Sand concq.%rp%g t1r§h c%:tglarlletdoa Jrfﬁﬂ(rar('jlng(;:%%ptﬂg%gta%(l)s%'was pure
enough for subsequent manipulations. 3C NMR (CDCl3) § 26.27, 32.09,
35.44, 35.67, 43.19, 52.21; 52.74, 57 .60, 58.21, 58.75,65.78, 77.74,
114.74, 116.02, 120.68, 130.07, 135.66, 157.11, 170.59, 172.05, 172.51;
HRMS (FAB) Calcd for CozHasN2O7: 451.2444 (M+H)*. Found:
10 451.2436. |

Step H:

s HOL~_ 0, Q.
COeCHy — CO2CH3
HO\Q/\WH\;/KO grn\fko
O /l\ O /|\

19h 19i
20

The desired product 19i was prepared as follows:

A solution of the phenol alcohol {9.43 mmol) and ADDP (6.60 g,

25 26.2 mmol) in anhydrous CH;Cl; was bubbled with argon through a frit
glass bubbler for 20 min. To this solution at 0°C was added
triphenyiphosphine (4.10 g, 16.3 mmol). After stirring at 0°C for 20 min, a
second portion of triphenylphosphine (3.40 g, 13.5 mmol) was added. The
solution was then warmed to room temperature and stirred overnight (24

30 h)under nitrogen until TLC indicated the complete consumption of the
starting material.



10 Exanple 21 Step A 95 21 a A solution of the product of Exanple 10 (62
ng, 0.148 nmmols ) in dry DMF (2.5 nL.) was treated with HOOBt (3% WPR%
mol s) andh MM¥Z0 (58 ny, 0.592 mmol s,) The reaction m Xt gpg g9l e

0 Cand treated with EDCl (63 ng, 0.33 nmols, 1.5 equiv) and stirred for
20 mn. The reaction mxture was treated with the product of Exanple
111021 step B (74 ng, 0.0.16 nmmls,) and stirred at it for 48 h. The
reaction mxture was concentrated in vacuo and diluted with H20O (30 nl).
The aqueous 25 | ayer was extracted wthpgCH2CI 2 (3x50 nl) and Et OAc(3x50
inL), The conbined organic |ayers were extracted with aq. HCO (2M, aq.

NaCH (2M, d Na2S04) filtered trat to_obt
ol or 1 6e8 WD 62T KA ERAS RIGsRAPE R SRR G Y| paelSRh RRe CORTBX( 120 )

whi ch was Usfﬁl ) RG tﬁé'uﬂ%fs's@ﬂ:ed'@nd(rﬁét@ﬁhr%s?nl%é@d ,offl RePéﬁﬂd iy ) - 818
[ (M1 ", 100 510 1 A'solution of the product e precedl ng step
(130 ng, O. lpraz@sswokepghm, Ok (2t 228 auincenkatetrarat @pblisid dn Dess- Mart i n

t ,
reagent ( g column as a dichloromethane solution. The column was eluted with 75/26

5 hexane/acetone to yield 29% of 19i. HRMS (FAB) Calcd for
Co3H33N20g: 433.2339 (M+H)*. Found: 433.2339.

Step I:
10 @ M
9 Q
M COLHy —— COxH
L, A,
15 © ©
19i 19j
The desired compound 19j was prepared as follows in quantitative
yields:
20 An aqueous lithium hydroxide solution (0.45 g in 30 mL H,0) was

added to a 0°C solution of the methyl ester 19 in THF (30 mL) and
methanol (30 mL). The mixture was stirred in an ice bath and warmed to
room temperature along with it in 4 h. The progress of the reaction was
monitored by TL.C. After the volatiles were removed in vacuo, EtOAc.(150
25 mL) and water (30 mL) were added and the two layers separated. The
aqueous solution was extracted again with CH2ClI2 (150 mL), after which it
was acidified to pH = 1. EtOAc (200 mL) was then added and the aqueous
solution was saturated with solid sodium chioride. After separation of the

layers, the aqueous layer was extracted with EtOAc (2 X 150 mL). Organic



0,32 mmol, 2.0 equiv.). The reaction mxture was stirred at room
tenperature for 2 h and the mxture was concentrated in vacuo. The gnesigue
was pur :ﬁbﬁgfﬁ’/ preparative TLC (Si 02, CH30H CH2Cl12 1:49 trﬂJSUYIjJ‘FJISg )
oxi di zed pro ucQt (55 nmg, 42% as a colorless solid. Ms l(::l ectron 25 spray,
mz ref int): 816 [(M+1)+, 100]. WD 1}2148172 Pt..B';USIB1!-17.393 105
Exanple 22 ate 21 a Follow ng the procedure of Exanple 21 Step A the
product of 10Exanple 20, |abeled 20e is reacted with the product of Exanple
13 Step B to afford the correspondi ng @gnpound as a colorless solid product
whi ch was used for oxidation: MS: [eleCtron spray, mz( ret int)] 858

(00100 08 100 8 A% SR, 2 A QT o 12,
I L G A T P
Spect rophot omt 1 1 ¢ AOGRIPPERO R B0 L rTih 106 SRR I o 1 ea on t he
inventive cqppaynds Ayqfok9vd BY.4 B8 (Rf 966 94148-3 52 (m, 1H), 3.55 (dd,
5 1H), 3.84 (app. d, 1H), 3.99 (app. d, 1H), 4.06-4.10 (m, 3H), 4.16 (dd, 1H),
4.69 (d, 1H), 6.70-6.72 (m,-3H), 7.15 (app. t, 1H), 8.42 (d, 1H), 12.43 (br.
s, 1H); 13C NMR (DMSO-ds) & 26.25, 28.54, 33.31, 34.97, 41.22, 53.96,
56.11, 56.97, 63.36, 64.96, 76.84, 111.94, 115.25, 121.73, 129.13, 138.36,
158.27, 169.85, 170.15, 173.04; HRMS (FAB) Calcd for C22H31N20s:
10 419.2182 (M+H)". Found: 419.2180. k

‘Example 20
Step A
15
&\(m : OCHs
20 : @]
O O
20a 20b

25



described by R Zhang et a!, Analytical Biochemstry, .zZQ (1999) 298-275,
the 5 disclosure of which is incorporated herein by reference. TheJds&aylllh
based onwidhesprot eol ysi s of chronpbgeni c ester substratesprsnsuidabl e for
the continuous nonitoring of HCV NS3 protease activity. The substrates
were derived fromthe P side of the NS5A-NS5B junction sequence

(Ac- DTEDVWX(Nva), where X = A or P) whose Cterm nal carboxyl groups were
esterified with one of four different 10 chronophoric al cohols (3- or

4-ni trophenol , 7-hydroxy-4-nethyl-coumapon-, or 4- phenyl azophenol).
Presented below are the synthesis, characterization and application of

t hese novel spectfﬁ(f)p’g mrﬂBlfoae@E r éagg’t%%@ gbndhpapghput

screeni ng and det ai etic eva Ion prot ease inhibitors.
15 Materi al srefdrdnbieghodschevae @i al s: Chem cal reagents for assay related
buffers were obtai ned from Sigma Chem cal Con’paRg (St. Louis, Mssouri).
Reagents for pepti @@ §9H@‘ﬁ@§@@“d\3@|bé”$$ BFﬁDﬂ"&i’ A8 HOUSYESH cal s, Novabi ocher n

San Di Cal i f I f d
borsept [ ve. Bi osyst e R am s SR PhEfvishele nGR (RTG @) 2
synt hesi zed mRBUahio)), HO@EMQH@LQ dized ﬁﬂmﬁﬁbndlﬁﬂt@ﬂ (24581 4, $9hesilzier (from

Appl i ed Bi osyst ens) N pect ronet er  nodel AMBDA. 12 was from Perkin
El mer ( Nor waPRh Y@@Hﬁmﬁ:&%g "@%n&/'\mb ch 85 2Q/v@r M%@%’Qfgd from

(c o A m tifi
(OE:Q:QQ I(ZIO:FIBW %’ h25§ )%fge[ e St @g F’W len| ic
e T m'th@‘?@aaﬁ*m'hhw W@B%ptiﬁ@n@@&éﬁé@fm@hum\h) qmbster ol at e

reader with monochrorneter was obtained from Ml ecul ar Devi ces (Sunnyval e,
Cal i f or ni a) . tEAstireedhinepia padiadawerde avaimiantoonetesn pripheeiie TACEIRBBINSAA

br evi ousty (B00rT sk P8 EnEy EREE T HRE A 0 MBS . 1) “or ot ei n
concentrati ogg,¥ef& Blgdhit sbifioh wadlwSsied with 5% H3PO4 (100 mL),
saturated aqueous sodium bicarbonate solution (2 X 150 mL), water (150
mL), and brine (150 mL), dried with magnesium sulfate, filtered and
concentrated in vacuo.
15 The material was purified by flash column chromatography using
EtOAc/Hex (7:3) to yield 64a in 80%.; 'H NMR (CDCl3, 8): 7.35-7.29 (m, 5
H), 7.02 (d, 2 H, J=8.4 Hz), 6.72 (d, 2 H, J= 6.9Hz) 6.01 (d, 1 H), 4.60 (t, 1
H), 4.52 (s, 1 H), 3.8-3.61(m, 2 H), 3.72 (s, 3 H), 3.54-3.51(m, 4 H), 2.83 {t,
2H,J=75Hz),2.38 (, 2 H, J= 8.1 Hz) 2.41-2.20 (m, 1 H), 2.05-1.83 (m, 1
20 H), 1.85-1.58 (m, 8 H), 1.26-1.24 (m, 5 H); *C NMR (CDCl;, 8): 172.2,
171.9, 171.0, 154.4, 138.3, 132.2, 129.4, 128.4, 127.7, 127.6, 115.4, 73.0,
66.9, 66.2, 57.9, 54.9, 52.5, 52.3, 41.0, 38.5, 34.7, 30.8, 30.0, 29.4, 27.9,
26.1, 26.0, 25.9.
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Usi ng reconbi nant HCV protease standards previously quantified by ﬁ%ﬁ 1003
aci d analysi$sgfrior to assay initiation, the enzyne stopageshufher (50
MNA sodi um phosphate pH 8.0, 300 MM NICl, 10% glyce, 01, 0.05% ~auryl

mal t osi de and 10 mM DTT) was exchanged for the assay buffer (25 mM MOPS pH
6,5, 300 mM NaCdl, 101/10 glycero~, 0.05% Il auryl maltoside, 5 pM EDTA and 5
pM DTT) utilizing a Biorad Bic-Spin P-6 prep2cked col um, agt~~~~Euff

i caAion: The synthesis of the substrateggiwas done as reported by R, Zhang
et at, (iWIl and was initiated by anchoring Fnoc-Nva-OH to 10
2-chlorotrityl chloride resin using a standard protocol (K Barlos et at,
InL J~ Pept. Protein Res,, 37 (1991), 513-520). The peptides were
subsequent | ystaggenbl ed, using Fnoc chemistry, either nmanually or on an
automati c ABI nodel 431 peptide synthesizer, The N-acetylated and fully
protected peptide fragnents were cleaved fromthe resin either by 10%
acetic acid (HOAc) and 10%trifluorcethanol (TFE) in 15&{' chl or onet hane

(DCM) for 30 nin, BPNy~2%qQrifluoroacetic acid (TFA) i 10 ni n.

The conbined filtrate and sh s evaporated azeotropic2lly /{0
repeatedly e ed by aqu sol ution) to.renpve the adi gji_bn
cl eavage. The wets ( over Na2SO4 and eva

substrates were S sPandare—aet-d—at-eohol e YJ' s
procedures (K. Hol nmber el at, ACta Chern. Scand., -B-a3 (197% 430-412).
Peptide fragnments were digsolved in anhydrous pyridine (30-60 @ ) to
whi ch 10 nol ar equi val ent’ chronophore and a catal ytic anpun 0.1 eq.)
of para toluenesul fonic acid (pTSA) were added. Dicycl ohexyl car gﬁdi i mde
(DCC 3 eq.) was added to2pmitiate the coupling reactions, Pro

formatian was nonitored by 25 HPLC and found to be conplete foll ow ng

12-72 hour reactign at rogm
The desired product 20c was obtained as follows:

To a solution of 20c {11.0 mmol} in ethanol (200- ml) under nitrogen
at room temperature was added 10% Pd/C (1.5g) cautiously. The
10 resulting suspension was vigorously stirred at room temperature under

hydrogen for 23h.

T
O
O
Y




as evaporated under vacuum and further renoved tenperature, Pyridi n’&emﬁ[]5
sol vent eatropi c evaporation wi "n toluene. The p g,gr

depr ot ecwgdﬁéna% 95% TF A in DCM for two hours and extra@ﬂéggflﬁ‘f times
wi t h anhydrous ethyl ether |f) remove excess chronophore~ The deprotected
substrate was purified by 30 reversed phase HPLC on a C3 or C8 columm with
a 30%to 60% acetonitrile gradient (using six colum volunes). The overall
yield followi ng HPLC purification WO 02/48172 108 PCT/t SOLl/ 47383 was
approxi mately 20-30% The nol ecul ar mad82was confir med by el ectrospray

i oni zati on mass spectroscopy. The substrates were stored in dry powder form
under desi ccati onThSpesired podd B RetinedesbamePagdoitives: Spectra O

substrates and the corresponding 5 chronophore products were obtained in
the pH 6.5 assay buffer. Extinction coefficients were determned at the

optimal off- peak e and HM
370 rare for PAP an M@g\%&q&] &ﬁ@ﬁ@ﬂﬁ?}nﬁgﬁoqﬁf@?ﬁﬁnﬂﬁ uti orlll?n The
opti mal of f - pelajdroay G asdsibdesd withl aagon tabuph edriegiasb bupbirdong t he
maxi mum fractional _difference i n_absorbance between substrate and_ 10

product (%pr oduiérinod @ thigpelfian 8t Oy Masmddast Biroepyinbespliagd4 Adgay 6. Hov

pr ot ease ass | action mx in a
96-wel | i cr @ﬁ?@fA&egtg{éﬁmg&g)y%fﬁf P2, A ﬁﬁ&o?g@ MOPS  pH 6.5, 300
m NaCl , 10%ripheegtphospBir@5&4Gyripls n‘nh@l@suai&ad@cpl\n'ﬂf@wluaﬂnl whas th¥hOTT)

wer e opt| m zed for t he NS3/ NS4A het er odi nmer L. Sall et al, ibid.)). 15
Typical l'y, 15@THF @%PQ%@”&?G@W@F epd %‘USth\’@c"B'QQh&?‘ﬁrﬁM"ﬁPf Bitrogsne pl aced

at 30 ror VABGTCERAPER e TRl Tty N Shode sl R B 2522”?‘1“26
nM 300C) 16 n assay The crude reactlon mixture was purified by SiO2 gel
chromatography (acetone/Hexanes 3.7) to yield 64c (64 mg, 16%) as a
colorless solid.; *C NMR (CDCla) § 172.1, 171.1, 171.0, 157.7, 131.0
129.9,114.3,78.1, 64.7,63.3, 58.7, 55.3, 52.2, 52.0, 42.1, 37.9, 36.1,
30.8, 30.7,29.7, 28.7, 28.5, 26.2, 26.0; MS (FAB) 473 (M+1)", (100), 327

15 (20).

Step D

20
Q
"\%
Yo
o i
25
20d 20e
The acid 20e was synthesized as follows:
30 An agqueous sodium hydroxide solution {0.45g in 30 ml HxO) was

added to a 0°C solution of compound 20e in THF (30 ml) and methanol



buffer, was then used to initiate the reaction (final volunme 200 pl). The

pl ates were nonitored over the length of the assay (60 m nutes) fgr.l_‘gﬁga,n[ﬂe
i n absorbance at 20 the appropriate wavel ength (340 nmfor 3-Np an b ,10.
370 nmfor PAP, _and 400 nmfor 4-Np) using a Spectromax Plus mcrotiter

pl ate reXdt¥¥ ¥4l pped with a nonochroneter (acceptabl e rBSUMSSITAR be
obtained with plate readers that utilize cutoff filters). Proteolytic

cl eavage of the ester |inkage between the Nva and the chronophore was

nmoni tored at the appropriate wavel ength against a no enzynme 25 blank as a
control for non-enzymatic hydrol ysis. The eval uation of substrate kinetic
paraneters was perfornmed over a 30-fol d08ubstrate concentration range
(-6-200 pM. Initial velocities were determ ned using |linear regression and
kinetic con&@caml)s e mibicaivaedtimedfintaniiog balteatd@warinedttbecom

M chael i s- Menten equation using non-Iinear regression analysis (Mac Curve
Fit 1.1, K Rameepturg@lonsywith undéy sTappragress olidedeaali@uwased assuning t he

b e
conpetitive hithamd hetsr (8D rfﬂyweﬁee/édw@aear@eth@rtwbn@pbrgvm@?mmm aHey at fixed

concentrations of enzyme and substrate by plotting v,/v; vs. inhibitor
concent r at i oAJUEPYY solutierc wap diatates] witk sobdspdiigeahivridnadifias- Ment en

equation for Lticve 5 inhibiti ki LGS - I(Kin (1 + [4]
p JKmM), V\/nefc’ §8 %%BPS fﬁ?e%éfﬁ{sn#?%%gggou% %%f@%sveg@g}'e[d w{u\%%qloé (Ctﬁge)gi nitial
vel ocity in the raNneerfasic @biutidhs Rdrercoabiasy, @iadenith nidyiysian staagent rati on
([1]0) and [SIO is the substrate concentration used. The resulting data
were fitted @Herg antheencenygiesii wruang aflesd ceswound 208t ope,

31(K(1+I SJr11"Km, was used to calculate the K, value. 10 The obtai ned K;
val ues for various conpounds of the present invention are given in the

af ore-menyi onseri@bloa wherein the conpounds have been arranged

Step A
(;Zr Q \L
HCI  OH , y OH y O
HQCOOH" H, UN \NL FH N\/ILN N
N Ao LN T H L O 0 Hoof M
o] N N\_/\‘o N

15
21a

A solution of the product of Example 19 (62 mg, 0.148 mmols ) in
dry DMF (2.5 mL) was treated with HOOBt (37 mg, 0.22 mmols) and NMM
20 (58 mg, 0.592 mmols,) The reaction mixture was cooled to 0° C and
treated with EDCI (63 mg, 0.33 mmols, 1.5 equiv) and stirred for 20 min.
The reaction mixture was treated with the product of Example [11Q2] step
B (74 mg, 0.0.16 mmols,) and stirred at rt for 48 h. The reaction mixture
was concentrated in vacuo and diluted with H2O (30 mL). The aqueous

25 layer was extracted with CH2Cl2 (3x50 mL) and EtOAc(3x50 mL). The
combined organic layers were extracted with aq. HC! (2M), aq. NaOH

(2M), dried (Na2S04) filtered concentrated in vacuo to obtain a colorless



in the order of ranges of K/ values. Fromthese test results, it would be
apparent to the skilled artisan that the conpounds of the inventi ofl iEel)

excel | entw,ﬁbi,iglgy as NS3-serine protease inhibitors. 15 \Wal@ihesspr esent
i nvention has been described with in conjunction with the specific

enbodi nents set forth above, many alternatives, nodifications and ot her
variations thereof wll be apparent to those of ordinary skill in the art.
Al'l such alternatives, nodifications and variations are intended to fall
within the spirit and scope of the pregggnt invention. 2(1 Ob APR WO

02/ 48172 Pd  17NJ3dttt-97383 110 NOV Assay | 1IRange EX.structureM W.Ki"

( n_l\/? i t i ?[‘719 ldégg(] {“\QS v_;frlichwx%gﬁsed i idhtion. fas: (Eleétfdﬁ spray, m/zrel =~
int): 818 [(M+1%, 100].

5 StepB
N\)L
10 N
21a >
Gd .
S, ¥

1) b

15 "0

21b

A solution of the product of the preceding step (130 mg, 0.16
20  mmols)in CH2Cl2 (2.0 mL) was treated with Dess-Martin reagent ( mg,
0.32 mmol, 2.0 equiv.). The reaction mixture was stirred at room
temperature for 2 h and the mixture was concentrated in vacuo. The
residue was purified by preparative TLC (Si0O2, CH30H/CH2Cl2 1:49) to
yield oxidized product (55 mg, 42%) as a colorless solid. MS: (Electron
25 spray, m/z rel int): 816 [(M +1)+, 100].
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Example 22
Step A
<3 <4
), LOOH 4 O \V2
&COOH d - [_NHN ”\)LH N
N\_/jbo Ha 1 N ,&_NN HN\_/kOO 0 Ny
g N z
O O
5
21a

Following the procedure of Example 21 Step A, the product of
Example 20, labeled 20e is reacted with the product of Example 13 Step B
10 to afford the corresponding compound as a colorless solid product which

was used for oxidation; MS: [electron spray, m/z({ rel inf)] 858 [(M+1)+,
100], 604 (10), 446 (10).

Example 23
15 Step B

ol 5 Q¢ Fo " LRy

20 Following the procedure of Example 21 Step B., the product of the
preceding Step was converted to the corresponding product as a colorless
solid. MS: [electron spray, m/z{ rel int)] 856 [{M+1)+,100}.
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Assay for HCV Protease Inhibitory Activity:

Spectrophotometric Assay: Spectrophotometric assay for the HCV serine
protease was performed on the inventive compounds by following the procedure
described by R. Zhang et al, Analytical Biochemistry, 270 (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 proteasé activity. The substrates were derived from the P
side of the NS5A-NSSB junction sequence (Ac-DTEDVVX(Nva), where X = A or
P) whose C-terminal carboxyl groups were esterified with one of four different
chromophoric aicohols (3- or 4-nitrophenol, 7-hydroxy-4-methyl-coumarin, or 4-
phenylazophenol). Presented 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:

Materials: Chemical reagents for assay related buffers were 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 were 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 piates
were obtained from Corning (Corning, New York). The prewarming block was from
USA Scientific (Ocala, Florida) and the 96-well plate vortexer was from Labline
Instruments (Melrose Park, llinois). A Spectramax Plus microtiter plate reader

with monochrometer was obtained from Molecular Devices (Sunnyvale,
California).

Enzyme Preparation: Recombinant heterodimeric HCV NS3/NS4A protease
(strain 1a) was prepared by using the procedures published previously (D. L. Sali
et al, Biochemistry, 37 (1998) 3392-3401). Protein concentrations were
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determined by the Biorad dye method using recombinant 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) was exchanged for the assay buffer (25

5  mM MOPS pH 6.5, 300 mM NaCl, 10% glycerol, 0.05% lauryl maltoside, 5 uM
EDTA and 5 pM DTT) utilizing a Biorad Bio-Spin P-6 prepacked column.

Substrate Synthesis and Purification: The synthesis of the substrates was done as
reported by R. Zhang et al, (ibid.) and was initiated by anchoring Fmoc-Nva-OH to
10 2-chlorotrityl chloride resin using a standard protocol (K. Barlos et al, Int. J. Pept.
Protein Res., 37 (1991), 513-520). The peptides were subsequently assembled,
using Fmoc chemistry, either manually or on an automatic AB! model 431 peptide
synthesizer. The N-acetylated and fully protected peptide fragments were cleaved
from the resin either by 10% acetic acid (HOAc) and 10% trifluoroethanol (TFE) in
15  dichloromethane (DCM) for 30 min, or by 2% trifluoroacetic acid (TFA) in DCM for
10 min. The combined filtrate and DCM wash was evaporated azeotropically {(or
repeatedly extracted by agueous Na;COj; solution) to remove the acid used in
cleavage. The DCM phase was dried over Na,S0O,4 and evaporated.
The ester substrates were assembled using standard acid-alcohol coupling
20  procedures (K. Holmber et al, Acta Chem. Scand., B33 (1979) 410-412). Peptide
fragments were dissoived 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.)
was added to initiate the coupling reactions. Product formation was monitored by
25 HPLC and found to be complete following 12-72 hour reaction at room
temperature. Pyridine solvent was evaporated under vacuum and further removed
by azeotropic evaporation with toluene. The peptide ester was deprotected with
95% TFA in DCM for two hours and extracted three times with anhydrous ethyl
ether to remove excess chromophore. The deprotected substrate was purified by
30 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 purification
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was approximately 20-30%. The molecular mass was confirmed by electrospray

ionization mass spectroscopy. The substrates were stored in dry powder form
under desiccation.

Spectra of Substrates and Products: Spectra of substrates and the corresponding
5 chromophore products were obtained in the pH 6.5 assay buffer. Extinction
coeflicients were determined at the optimal off-peak wavelength in 1-cm cuvettes
(340 nm for 3-Np and HMC, 370 nm for AP and 400 nm for 4-Np} using multiple
dilutions. The optimal off-peak wavelength was defined as that wavelength
yielding the maximum fractional difference in absorbance between substrate and
10 product (product OD - substrate OD)/substrate OD).
Protease Assay: HCV protease assays were 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 yM EDTA and 5
KM DTT) were optimized for the NS3/NS4A heterodimer (D. L. Sali et a/, ibid.}).
15  Typically, 150 pl mixtures of buffer, substrate and inhibitor were placed in wells
(final concentration of DMSO 4 % viv) and allowed to preincubate at 30 °C for
approximately 3 minutes. Fifty uls of prewarmed protease (12 nM, 30°C) in assay
buffer, was then used to initiate the reaction (final volume 200 pl). The plates were
monitored over the length of the assay (60 minutes) for change in absorbance at
20 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 was monitored at the appropriate wavelength against a no enzyme
25 blank as a control for non-enzymatic hydrolysis. The evaluation of substrate
kinetic parameters was performed over a 30-fold substrate concentration range
(~6-200 uM). Initial velocities were determined using linear regression and kinetic
constants were obtained by fitting the data to the Michaelis-Menten equation using
non-linear regression analysis (Mac Curve Fit 1.1, K. Raner). Turnover numbers

30 (keat) were caiculated assuming the enzyme was fully active.
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Evaluation of Inhibitors and inactivators: The inhibition constants (K) for the

competitive inhibitors of Table A were determined experimentally at fixed
concentrations of enzyme and substrate by plotting v,/v; vs. inhibitor concentration
([1] o) according to the rearranged Michaelis-Menten equation for competitive

5 inhibition kinetics: vo/vi = 1 + [1] o /(Ki (1 + [S] 6 /Knm)), where v, is the uninhibited
initial velocity, v; is the initial velocity in the presence of inhibitor at any given
inhibitor concentration ([l],) and [S], is the substrate concentration used. The
resulting data were fitted using linear regression and the resulting slope,
HKi(1+[S] o/Km), was used to calculate the K; value.

10 _ The obtained K; values for various compounds of the present invention are
given in the afore-mentioned Table wherein the compounds have been arranged
in the order of ranges of K; values. From these test results, it-would be apparent to
the skilled artisan that the compounds of the invention have excellent utility as
NS3-serine protease inhibitors.

15 While the present invention has been described with in conjunction with the
specific embodiments set forth above, many altematives, modifications and other
variations thereof will be apparent to those of ordinary skill in the art. All such

alternatives, modifications and variations are intended 1o fall within the spirit and
scope of the present invention.
20
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Table A - Serine Protease [nhibitory Activity

HCV Assay
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Ex. structure MolWt. | Ki* (nM)
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HCV Assay
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Ex. structure MolWt. | Ki* {(nM)
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WHAT IS CLAIMED IS:

1. A compound, including enantiomers, stereoisomers, rotomers and
tautomers of said compound, and pharmaceutically acceptable salts,

solvates or derivatives thereof, with said compound having the general
structure shown in Formula {:
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Formula |
wherein:

XandY are independently selected from the moieties: alkyl, alkyl-
aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl,
alkyl ether, alkyl-aryl ether, aryl ether, alkyl amino, aryl amino, alkyi-ary!
amino, alkyl thio, alkyl-aryi thio, aryl thio, alkyl sulfone, alkyl-aryl sulfone,
aryl sulfone, alkyl-alkyl sulfoxide, alkyl-aryl sulfoxide, alkyl amide, alkyl-aryl
amide, aryl amide, alkyl sulfonamide, alkyil-aryl sulfonamide, aryl
sulfonamide, alkyl urea, alkyl-aryl urea, aryl urea, alkyl carbamate, alkyl-
aryl carbamate, aryl carbamate, alkyl-hydrazide, alkyl-aryl hydrazide, alky!
hydroxamide, alkyt-aryl hydroxamide, alkyl sulfonyl, aryl sulfonyl,
heteroalkyl sulfonyt, heteroaryl sulfonyl, alkyl carbonyl, aryl carbonyi,
heteroalky! carbonyl, heteroaryl carbonyl, alkoxycarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
heteroarylaminocarbonyl or a combination thereof, with the proviso that X
and Y may optionally be additionally substituted with X" or X'



WO Qv48172 WHAT IS CLAIMED |I'S: 114 PC FUS011147383 | . A conpound,

i ncl udi ng enantiorners, stereoisoners, rotorners and 4autoners of UgaibRk 2005
conmpound, and pharnaceutically acceptable salts, 5 solvates or derivatives
t her eof ,W@ib2H8¥ai d conpound havi ng the general struct ur @@/ H3For nul a
[: MNL:--1- WO\ GP4 -~U "J""~~\N P3 plaP-.b0 Formula |l 10
wherein: X and Y are independently selected fromthe noieties: alkyl,

al kyl - ar)~, heteroal kyl, heteroaryl, aro-heteroaryl, alkyi-heteroaryl,
cycl oal ky~, al kyl ether, alkyl-aryl ether, aryl ether al kyl am no, aryl
arnino, al'kyl-aq amino, alky~ thio, alk§l-aryl thio, aryl thio, alky-~
suffone, aikyl-aryl suifone, !5 aryl sulfone, alkyl-alkyl sulfoxide,

al kyl -aryl sul f oxXdds adek)dlkemyl akynal, loyclamiinll, cyamalieyl-aakyi| heteroieycia) kyl
sul f onam~de, ai kyl -ar sul fonam de, am de, al kyl urea,

al kyl - arvyl Ln%arocapkylgfwnﬁy! aikxiawieanﬂa%bmteraa% alkxllhﬂer@a%a%te anA
b d | k d d
SPorrnas s KMo RE, S B rbiipe et XAy BR adtlifinany iR &R YL v

sul fanyl, hefgyo@ityt wat XBnyl, al kyl carbonyl, aryl carbonyl, heteroalkyl

car bonyl, het ezr oaryl carbonyl, al koxycar bonyl, aryl oxycar bonyl
5 is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthlo amino, alkylammo

arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro, with
the proviso that said alkyl, alkoxy, and aryl may be additionally optionally

10 substituted with moieties independently selected from X% -

W may be present or absent, and if W is present, W is selected
form C=0, C=S, or SQy;

Q may be present or absent, and when Q is present, Q is CH, N, P,
(CHz)p, (CHR)p, (CRR'),, O, RNR, S, or SO,; and when Q is absent, M is

15 also absent, A is directly linked to X;

Ais O, CHy, (CHR),, (CHR-CHR'),, (CRR")p, NR, S, SO; or a bond;
U is selected form O, N, or CH;
E is CH, N or CR, or a double bond towards A, L or G;

G may be present or absent, and when G is present, G is (CHz),, (CHRY);,

20 or (CRR'),; and when G is absent, J is present and E is directly connected
to the carbon atom where G was connected to;

J may be absent or present, and when J is present, J is {CH3),, (CHR),, or
(CRR")p, SO2, NH, NR or O; and when J is absent, G is present and L is
directly linked to nitrogen;

25 L may be present or absent, and when L is present, L is CH, CR, O, S or
NR; and when L is absent, then M may be absent or present, and if M is
present with L being absent, then M is directly and independently linked to
E, and J is directly and independently linked to E;

M may be present or absent, and when M is present, M is O, NR, S, SO,

30 (CHy),, (CHR)p, (CHR-CHR'),, or (CRR')p:



het er oar yl oxycar bonyl , al kyl am nocar bonyl , arvi ar ni nor - ar bonyl ,
het er oaryl am nocar banyl or a conbination thereof, with the -,rovi§@ gphap; X

and Y rngy, @pk{@enal ly be additionally substituted with X' peg Xdgdsf [ PR
[3d WO d}2/4s172 115 PCT%] SO 1/47383 X1, is al kyl, alkenyl, alkynyl,

~cycl oal kyl, cycl oal kyl -al kyl, heterocyclyl, heterocyclylalkyl, aryl,

al kyl aryl, arylal kyl, heteroaryl, al kyl hete-roaryl, or heteroaryl al kyl,
with the proviso that X.'1 may be additionally optionally substituted with
X12; 5 X12 is hydroxy, al koxy, aryloxy,4ghin, alkylthio, arylthio, am no,

al kyl am no, arylam no, aikylsuifonyl, arylsulffonyl, alkylsolffonam do,

aryl sul t onam_dg, al koxy, carboxarni do, atkoxycarbonyl arni no,
al koxycar bonﬁqgfﬂﬁﬁﬁgﬁ#g@a aryl urei do, hal ogen, cyano, or nitro, with

the proviso that seasd & kyd incebkpdyntl\asle atewl frarah®gradsicbhsismhd ¥f H;
optionally 10 substituted with noieties i ndependentclég selected from X17; -

W may be predeht>18rallapse@itClGakieny!; (o &8¢ wadeaikyl, AAr68 dwiteeckeoakyt m c=0,
C=S, s; , . : j {s CH N,
B (OH )" Y affod. FROMbio® ARE HrpBoamE Ty Bphe R RE Mot W
a5 al CLH . U, _ |

al so abserﬁll&gngjg?@iﬁggﬁlgdeggzl)ﬁm, Wig%rﬁar! faiticyRloaltyl is ofdd®)of three

(CHR-CHR )r, (Cr , or a bond; Uis selected formO, N, or
CH E is CH Neightcribasy algnifo@dezeno iel Sionaes, pitrages; salfuGofrmy be present

ChenaerL: oA AR B Qs R o ! B b R B and
heteroary!; alkyi-aryl; and alkyl-heteroaryl; with said alky!, heteroalkyl,
alkenyl, heteroalkenyl, aryl, heteroaryl, cycioalkyl and heterocycloalky!

10  moieties may be optionally substituted, with said term “substituted” -
referring to optional and suitable substitution with one or more moieties
selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, aralkyl,
cycloalkyl, heterocyclic, halogen, hydroxy, thio, alkoxy, aryloxy, alkylthio,
arylthio, amino, amido, cyano, nitro, sulfonamido; and

15 P P™ P"and P? are independently selected from:

H, C1-C10 straight or branched chain alkyl, C2-C10 straight or branched
chain alkenyl, and C3-C8 cycloalkyl, C3-C8 heterocyclic; (cycloalkyl)alkyl
or (heterocyclyl)alkyl , wherein said cycloalkyl is made up of 3 to 8 carbon
atoms, and zero to 6 oxygen, nitrogen, sulfur, or phosphorus atoms, and

20  said alkyl is of 1 to 6 carbon atoms;

aryl, heteroary!, arylalkyl, or heteroarylalkyl, wherein said alkyl is of 1 to 6
carbon atoms;
wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloalkyl)alky! and
(heterocyclyl)alkyl moieties may be optionally substituted with R", and
25  further wherein said P'® and P™ may optionally be joined to each other to
form a spirocyclic or spiroheterocyclic ring, with said spirocyclic or
spiroheterocyclic ring containing zero to six oxygen, nitrogen, sulfur, or
phosphorus atoms, and may be additionally optionally substituted with R",
R" is hydroxy, alkoxy, aryloxy, thio, alkylthio, aryithio, amino, alkylamino,
30  arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido,



to the carbon atom where C was connected to; J may be absent or present,

and when J is present. J is (CH2)2, (CHR)s;, or (CRR),,, S, NH, NRAGR 05
0; and when J is absent, Gis present and L is directly linked to

ni trogenW®®R/{8iRay be present or absent, and when L is prBSENSUIA{TE3 j 5 CH,
CR, 0, Sor NR and when L is absent, then Mmay be absent or present, and
it Mis present wwth L being absent, then Mis directly and i ndependently
linked to E, and J is directly and independently linked to E; M may be
present or absent, and when Mis present, tvi is 0, NR S. S02, 30 °

(CF{2)P, (CHRIr, (CHR-CHR )P, or (CRRMW@, 0 6 APR 2005 WD 02148172 PCT/
i St11/47383 116 p is a nunber fromO to 6; R and R are independently

sel ect ed fr omatthecygratinikens caiborgmifo, HikoxgeaBd@yalrkinb, C2- CLO al kenyl ; C3-
CS cycl oai kyl ; C3-C8 heterocycioal kyl, al koxy, aryloxy, alkylthi.o,

aryl thi o, amaf®xysaimyleyaabyluride aryuEgEiPobRliogen, Syatickar Ndfe moiety,

(het erocycl oaj. i i I ; ree to eight
carbon at Om%ﬁ@e‘:}é@ﬁoﬁ@f@%&{)@( g':érleoﬁftg rnggéeljgl?%g Bﬁjfelﬁéjcﬁ%(%alﬁosphor us
atons, and sajfiokly kubstitafedonieh tisiies PRiebeAdatipSaieaton! from!Fet er oaryl ;

al kyl -aryl ; and al kyl -heteroaryl; with said alkyl, heteroalkyl, alkenyl,
het er oal kénylZ isfPyNH aeN&"oaryl , cycl oal kyl and heterocycl aai ky 10 noi eties

oy, S RS S T, SR e el el 2
the group consdtstdayelyidikeal &yl alldidecgnghylalayk vis\roamt, \dlkyligstakdani, or
cycl oal kyl, heterocyclic, halogen, hydroxy, thin, aikoxy, aryloxy,
al kyl thi o, dieeraamialimeisty aiitiie pais hal R onay 1 aadiieaaly and

optionally substituted with R";

10 Ar and Ar® are independently selected from phenyl; 2-pyrid9l, 3-pyridyl, 4-
pyridyl or their corresponding N-oxides; 2-thiophenyl; 3-thiophenyl; 2-
furany!; 3-furanyl; 2-pyrrolyl; 3-pyrrolyl; 2-imidazolyl; 3(4)-imidazoiyl; 3-
(1,2,4-triazolyl); 5-tetrazolyl; 2-thiazolyl; 4-thiazolyl; 2-oxazolyl; or 4-
oxazolyl; either or both of which may be optionally substituted with R';

15 R'is H, halogen, cyano, nitro, CF3, Si(alkyl)s, straight-chain or branched
lower alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyil, aryl, alkylaryl,
arylalkyl, heteroaryl, hydroxy, alkoxy, aryloxy, alkoxycarbonyloxy,
(alkylamino)carbonyloxy, mercapto, alkylthio, arylthio, alkylsulfinyl,
heterocyclylsulfinyl, arylsulfinyl, heteroarylsulfinyt, alkylsulfonyl,

20  heterocyclylsulfonyl, arylsuifonyl, heteroarylsulfonyl, alkylcarbonyl,
arylcarbonyl, carboxy, alkoxycarbonyl, aryloxycarbony!,
heteroaryloxycarbonyi, alkyaminocarbonyl, arylaminocarbonyl, amino,
alkylamino, arylamino, alkylsulfonamide, arylsulfonamide,
alkoxycarbonbylamino, alkylureido, or arylureido;

25  P*is H, linear or branched alkyl, arylalky! or aryl; and
R? is H, cyano, CFy, straight-chain or branched lower alkyl, alkeny,
alkynyl, cycloalkyl, cycloalkyl-alky!, aryl, alkylaryl, arylalkyl, heteroaryl,
alkylsulfony!, arylsulfonyl, carboxy, alkoxycarbony!, aryloxycarbonyl,

atkyaminocarbonyl, (allylamino)carbonyl), or arylaminocarbonyl.



15 p''a, p'b, Pl and P3 are independently selected from H, Cl1-ClO strai ght
or branched chain alkyl, C2-Cl O straight or branched chain al kenyl,xpanghy
C3-C3 ¢ Ioa“hﬁ C3- CS heterocyclic; (cycloalkyl)alkyl  @Fr/ysorss7383
(heteroc QPQT kyl , wherein said cycloalkyl is nade up of 3 to 8 carbon
atons, and zero to 6 oxygen, nitrogen, sulfur, or phosphorus atonms, and 20
sai d aIkyI is of 1 to 6 carbon atons; aryl, heteroaryl, arylalkyl, or

het er oaryl al kyl, wherein said alkyl is of 1 to 6 carbon atons; wherein
sai d al kyl, al kenyl, cycloal kyl, hetereggclyl; (cycloalkyi)al kyi Land
(heterocyclyl)al kyl noieties nmay be optionally substituted with R', and 25
further wherein

P' |on ai.ned t ch ot her to
forma spirdeycli %?O@BPPB&@PQ?W EWh ?a ig S§b‘?cﬂ%§?6’m or
spi rohetero i ul fur, or
phosphor us g{ﬁg%@%%ﬁsﬁ%@ﬁff Hdgg(ﬁgérlﬁw %E?f@r%i i @lsub G{H?Eﬁﬁgﬁw th R'
R' i s hydroxgarbahWoxy, aryloxy, thin, alky;thio, aryithio, am no,
al kyl am no, 30 aryl ami no, alkylsu f on l's Ifon , yi. fonamdo
aryi sul fonan@ -do, Nﬁ&o@?%@q PEAI“"Q 1%5;1""'57 3% erfi'?&cdﬁgﬂyw @Al koxy,
car boxam ‘ skgxycar bonyl am no, al koxycarbonyl oxy, al kyl urei do,

aryl urei o, ogen, cyano; or nitro noiety, wth the proviso that the
al kyl, al koxq}' an‘ﬂhawmpmapdtm:cactﬁng |t@ﬁ‘ziahlhy1 wheremalrl gnduirdare ut ed with

akenyl . al KRSPSRyCHRGED Ty ﬂa%swtp amwnq@t*evw%wopﬁenw? Aot
or het or oar 71 Syl b B e LB N B S a1y
optional |y stnwadlyluted with R';
10 5.  The compound accordihg to Claim 4, wherein Ar® is phenyl and Ar'
is selected from the group consisting of 3-(1,2,4-triazolyl),5-tetrazolyl, or 2-
thiazoly! and U is N and P*is H:
6. The compound according to Claim 1 or Claim 4, wherein R is H,
CF3, CHa, alkyl or alkenyl.
15 7. The compound according to Claim 4, wherein R' is H, CF3, CHg,

alkyl or alkenyl.

8. The compound according to Claim 1, wherein P1' is either H or
CHa.
9.  The compound according to Claim 1, wherein P* is H such that P"

20 and the adjacent nitrogen and carbonyl moieties correspond to the
residuum of a glycine unit.
10.  The compound of Claim 4, wherein P* and P'° are independently

selected from the group consisting of the following moieties:



10 Art and Are are independently selected from phenyl; 2-pyridyl,
3-pyridyl, 4- pyridyl or their correspondi ng N-oxides; 2- thlophenyl

3-t hi ophenyl; 2- furanyl; 3-furanyl; 2-pyrrolyl; 3-pyrrolyl; 2- |ﬁ1dh&6?®i%5
3(4)-i mwdeanolsky 3- (1,2,4-triazolyl); 5-tetrazolyl; 2-tMG§Mﬂwm1m3

4-t hi azolyl; 2-oxazolyi; or 4- oxazolyl; either or both of which may be
optionally substituted with R 15 Rl is H, hal ogen, cyano, nitro, CF3,

Si (al kyl )3, straight-chain or branched |ower alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kyl -al kyl, aryl, alkylaryl, arylalkyl, heteroaryl,
hydr oxy", alkoxy, aryl oxy, alkoxycarbdﬁﬁloxy, (ar kyam no) car bonyl oxy,
rnercapto, alkylthio, arylthio, alkylsufinyl, heterocyclylsultinyl,

aryl sultinyl, heteroaryl sul finyl aIkyIsmLfonyhm~20 hetq£ocyckxlsulfonyl,
aryl sul fonyl , Qg;eroarytgulfo;iﬁJ~ al kylc€ar bonyl aryl bonyl} carboxy,

alkoxycarbonyl,iarylo car bony

aryl am nocar bonig nky | am nq; ,

aryl sul fonam de, al koXycarboiMgyl am urei do,|| or arytureido; 25 P4
is H linear or branched al kyl, aryla garyl; and R2'|is H, cyano,
CF3, straight-chain or branched | ower al kyl, alkenyl al kynyl . cycl oal kyL
cycl oal kyl -al kyl . aryl, alkyiaryl, arylal kyl, heteroaryl, al kyl sul fonyl

aryl sul fonyl, carkeoxy, al oxycarbonyl ar onyca nyl , A
alkyarnlnocarbonyl (ali nlneyﬁarbcn or arylanlnocarb nyl. WD Ov48172
118 0 'D AP R The gonpound accordl to d & wherefn R is
sel ected from e grou conaA mg of alkyl anyl al koxycar bohyl,
or (allylam no) car bon ) The conpétind Miccor Mleng to ,@ arme2, wherein R
2" isl_1I, Uis N and
T J“I T J‘"\L A
? 0 702 $(O)o-2 /]_/\_.
Me Me Me Me

-n

A.Q‘t ‘.."‘r T e aan
Me \j \\L ,L(F F
Me F F
M Me Me Me

)
=
o

5 11. The compound according to Claim 4, wherein P? is selected from

the group consisting of:



5 p4 is H 4. The conmpound according to Claim1, wherein Arl

and

Ar2 are

i ndependent|y selected fromthe group consisting of phenyl, 2-thlophegy IS

2-furanyl, 3-furanyl, 3(4)-irnidazolyi, 3-(1,2,4-triazol yL%\H L EE azol yi,
AR

or 2- th¥B231*172 10 5, The conpound according to O ai m 4
phenyl and Arl is selected fromthe group consisting of

is

3-(1,2,4-triazolyi),5-tetrazolyi, or 2- thiazoly! and Uis N and p4 is H.

6, The conpound according to Claim1l or Claim4, wherein R

is H

CF3,

CH3, al kyl or al kenyl. 15 7~ The con‘po;@ﬂ according to Caim4, wherein Rl

is 11, CF3, CH 3, alkyl or alkenyl. &

e conmpound according to Clairn 1,

wherein PV is either Hor CH3~ 9~ The conpound according to Caim1,

wherein P'" is Fi{"such that™P" 20 anf{f"the adj'¥cent nitrog&

noi eties correspand to the,(J)b%siduu of a gl yd&ine unH,c MJTh

d ai m 4, whel&n PHaand"F are™ ndbpendet |y ( sefbgcted frpm t
f)

consisting of the follow ng noietiesCHD 0248t 72 119
Me
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wherein R** = OH or O-alkyl.
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12.  The compound of Claim 4, wherein P is selected from the group

5  consisting of the following moieties:

AN gy

/k e aunun
HaC™ ~CHj H3C+CH3 ;w 6 H ‘)
CH, ’ o4

CH, CF; COOH

[VataW

AU

B

COOH
o s e o AN A
é 4
o cOR3! HSC/)\CH3
CH
F F CorY! 3

wherein R¥' = OH or O-alkyl,



s(Qo-2 M Me Me APf: PCT,US 1;47383 11. The conpound according to Claim
4, wherein P3 is selected from the group Consisting O : WO 021981 (R 2297005

H3C CH3 H3Cl1 w w PC Tl G 501i 973 COR31 F3C nrs,rt .,,zr COOH CF3 inn n SMe
H3C 3 CHB03®B4d172CH3 CH3 wherein R31 = OH or O0-al kyl . PCT/USO1/47383
121

13.  The compound according to Claim 1, wherein P* is selected from
the group consisting of H, tertiary butyl, isobutyl and phenyl substituents.
14. The compdund according to Claim 11, where Zis NH and U is N.
15.  The compound of Claim 1, wherein the moiety:

5
Q
/ a
M\ |
L/E\
o [ 8
S
O is
\0,:
O
/J\N
O
10 or
\\O
' O
)LN
O

16.  The compound of Claim 16, wherein Zis NH and U is N.
17.  The compound according to Claim 1, wherein said compound is

selected from the group consisting of compounds having the structural
15 formulae:



12. The conmpound of Cairn 4, wherein P3 is selected fromthe group
consisting of the following moieties: H3C ," -CH3 H3C | "CH3 e w
0113 OR3' H3C 000H wherein R31 = CH or O alkyl. 06 AP R.Pl([198§01 38@%8172
PCT/ USOWQP248132121 13. The conpound according to Claire 1, Wherein P4 is
selected from the group consisting of 1H tertiary butyl, |sobutyl and
phenyl substituents. 14. The conpound according to Claim1ll, where Zis NH
and is is N, 15. The conmpound of Claim1l, wherein the noiety: 10 or is 16.
The conpound of O aim 16, wherein Z is % and Uis N, 17. The conpound
according to Caim1l, wherein said conﬂ) nd is selected fromthe group
consi sting of conpounds having the structural 15 fornulae: WO 02/48172 122

° ¢
O O
N N /N\
“ 0 H /]
: C CH N
: o 3
O F.;3 CHa CH3 CH3

ar

o} = CHa

wherein P? is an isopropyl, tertiary butyl, cyclopentyl, or cyclohexyl moiety.

5 18. A pharmaceutical composition comprising as an active ingredient a
compound of Claim 1.
19.  The pharmaceutical composition of Claim 18 for use in treating
disorders associated with HCV.
20.  The pharmaceutical composition of Claim 18, additionally

10  comprising a pharmaceutically acceptablé carrier.

21.  The pharmaceutical composition of Claim 20, additionally

containing an antiviral agent.

22.  The pharmaceutical composition of Claim 21, still additionally
containing an interferon.
15 23. The pharmaceutical composition of Claim 22, wherein said antiviral

agent is ribavirin and said interferon is a-interferon.



H N or 1TCTIUS(W7383 wherein P3 is an isopropyl, tertiary butyl,
cyclopentyl, or cyclohexyl noiety. 5 18. A pharmaceuti cal corrpoglgt,:lpcgrm@g
conprising as an active ingredient a conpound of Claim1l. 19.

phar maceubd bpagdi17ronposition of Claim18 for use in treati mngl@i's’éﬁJdbrs
associated with HCV. 20, The pharmaceutical conposition of C aim 18,
additionally to conprising a pharmaceutically acceptable carrier. 21. The
pharmaceutical conposition of Claim20, additionally containing an
antiviral agent. 22, The pharmaceutical conmposition of Caim?21, still
additionally containing an interferonl2d5 23. The pharnaceuti cal
conposition of Clains 22, wherein said antiviral agent is ribavirin and
said interferon is a-interferon. USAPR2 WO 02/48172 PCT/ES4 91137383 123 7
24. The use of a compound of Claim1l for the manufacture of a nedi canent
to treat disorders associated with the HCV protease. 25. A nethod of
preparing a pharmaceutical conposition for treating 10 the disorders
associated with the HCV virus, said nethod conprising bringing into
intimate contact a conpound of Claiml and a pharmaceutically acceptable
carrier. s

24. Theuseofa compo'und of Claim 1 for the manufacture of a
medicament to treat disorders associated with the HCV proteaée.
25. A method of preparing a pharmaceutical composition for treating
10 the disorders associated with the HCV virus, said method comprising
bringing into intimate contact a compound of Claim 1 and a
pharmaceutically acceptable carrier.
26. A compound exhibiting HCV protease inhibitory activity, inciuding
enantiomers, stereoisomers and tautomers of said compound, and
15  pharmaceutically acceptable salts or solvates of said compound, said

compound being selected from the compounds of structures listed below:

Me O,— O/:‘R | \N
o 0 ¥
Mejﬁ y \).L H “\)LN N
YN\A 0 o Ho N
C :‘ Me
O (R = PhCH2) (R = PhCH2)

(R = fert-butyl) (R = tert-butyl)



26. A conpound exhi biting HCV protease inhibitory activity, includi n%]
enantiomers, stereoisomers and tautoners of said conpound, and 5APR 0

pharmaceutically acceptable salts or solvates of said coppaq i d
conpoun b #i§’%sel ect ed from the conmpounds of structur es@?é{t@qwﬁ‘g} ow. Me

(RPhCH2) (R = fan-butyl) Me (R = PhCH2) (R =tnr!-but}+i WO021149172
PTT?a1S01147383 124 27. A conpound, including enantioners, stereoisorners,
rotomers and tautoners of said conpound, and pharmaceutically acceptable
salts, 5 solvates or derivatives thereﬁg, wi th said conpound having the
general structure shown in Fornmula 11%% P2 {70 Ae NHR PayVv
wherein: 14 Pla, F''b, P, P27and P are independently: H Cl-ClO straight
or branched chain aIkyI,NQQ-Clayﬂﬁrajght or nched chain al kenyl, and
C3-C8 cycl oal kyl, C3-C8 Heieroc i g ¢cycloafRyl)alkyl or
(heterocyclyl)al kyl mﬂ%roian i S84 Nsy made up of 3 to 8 carbon
. YN\-_/'&Q 0] O H OH

o A Me (R =PhCH2)

O (R = tert-hutyl)

m M

g o
0 0 7 o o
H H H H
N N
y [Nj\rr NN Y (Nj\rr” N AN
20 T ‘ A, 0 Ne 0 T
Mo

N~
= Me 7( N N
o N Me Me Me Me7<
Me Mc"" Me

Ma 0 Me Me

27. A compound, including enantiomers, stereoisomers, rotomers and
tautomers of said compound, and pharmaceutically acceptable salts,
5 solvates or derivatives thereof, with said compound having the general

structure shown in Formula Il;

.0 P L0 O AZ
U N N v R?
Pt N N
3 l . H A
0O P vV O pta pib O p
Formula Il

wherein:

10 P™ P™® PY P2 and P®are independently:
H, C1-C10 straight or branched chain alkyl, C2-C10 straight or branched
chain alkenyl, and C3-C8 cycloalkyl, C3-C8 heterocyclic; (cycloalkyl)alkyl
or {heterocyclyl}alkyl , wherein said cycloalkyi is made up of 3 to 8 carbon
atoms, and zero to 6 oxygen, nitrogen, sulfur, or phosphorus atoms, and

15  said alkyl is of 1 to 6 carbon atoms;

aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein said alkyl is of 1 to 6
carbon atoms;

wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloalkyt)alkyl and

(heterocyclyl)alkyl moieties may be optionally substituted with R", and



atons, and zero to 8 oxygen, nitrogen, sulfur, or phosphorus atonms, and 15
said alkyl is of Ito 6 carbon atons; aryl, heteroaryl, aryla;Kkylng @R 7605
het er oaryl al kyl, wherein said alkyl is of I to 6 carbon atons; erein

sai d al KyDv2ag8kenyl, cycl oal kyl, heterocyclyi; (cycloal kyW(ralsyh7@ad
(heterocyclyl)al kyl noieties nmay be optionally substituted wwth R', and E
APR 21105 wO 02148972 PCTItJ?E?1/ 47383 125 further wherein said P1'' and
Ptb may optionally be joined to each other to forma spirocycl hc or

spi roheterocyclic ring, with said spirocyclic or spiroheterocyclic ring
containing zero to six oxygen, nitroger®5 sul fur, or phosphorus atons, and
may be additionally optionally substituted with R'; 5 R' i s hydroxy,

e, i i Ui St MitgParyty g 2 o e

al kyl sul f ony aryl suI onyl onam do, car boxy,
car bai koxy, foran bespinaicgolic at kmxytmerbomﬂca'mg)wlth sdid apioaydiony| oxy,
al kyl urei do, 'mxl ur ei d? hal ogen, ano, or nitro npiet th t he proviso

thgt t he aljl@? SIBkSSAEIC AR ; q}pm E’I(S% 1 §B DGR PW oﬁ%" YnQl Iy
R Hor NR" ™ ;
2ubsL L o LRI, SRS NP LA M By AL

het erocysl ylr ;kwydr@(yylachﬁdykﬁww thlétradkﬂiﬂwl arﬁhﬁlbeéﬁﬁﬁdla!kﬁéﬁﬁmdﬁet eroaryl
or heteroarylal Kyl noi et%/ provi so t " may be additionally 15
optional |y sipemino:aiyhautiony arytsuifonxelnalkxslﬁylfgm@rmd@dépﬂﬁ@&ﬁanyd@el ected

N oxt des: 2. ERPBBher b aanyio. SXoni AR, oyt T pyr ol vi
3-pyrrolyl; @kdxyicaazst wxy, Hidlareitid, dageleido, h%iogen, cyano, or nitro moiety,
with the proviso that the alkyil, alkoxy, and aryl may be additionally
10 optionally substituted with moieties independently selected from R™;
Zis O, NH or NR™;
R™ is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylaikyl, heteroaryl, alkytheteroaryl, or
heteroarylalkyl moiety, with the proviso that R™ may be additionally

15  optionally substituted with R
Ar! and Ar? are independently selected from phenyl; 2-pyridyl, 3-pyridyl, 4-
pyridyl or their corresponding N-oxides; 2-thiophenyl;, 3-thiophenyl; 2-
furanyl; 3-furanyl; 2-pyrrolyl; 3-pyrrolyl; 2-imidazolyl; 3(4)-imidazolyl; 3-

(1,2, 4-triazolyl); 5-tetrazolyl; 2-thiazolyl; 4-thiazolyl; 2-oxazolyt; or 4-

20  oxazolyl; either or both of which may be optionally substituted with R
R'is H, halogen, cyano, nitro, CF,, Si(alkyl)s, straight-chain or branched
lower alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alky!, aryl, alkylaryl,
arylalkyl, heteroaryl, hydroxy, alkoxy, aryloxy, alkoxycarbonyloxy,
(alkylamino)carbonyloxy, mercapto, aikylthio, arylthio, alkylsuifinyl,

25 heterocyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylsulfonyl,
heterocyciylsulfonyl, arylsuifonyl, heteroarylsulfonyl, alkylcarbonyl,
arylcarbonyl, carboxy, alkoxycarbony!, aryloxycarbonyl,
heteroaryloxycarbonyl, alkyaminocarbonyl, arylaminocarbonyl, amino,
alkylamino, arylamino, alkylsulfonamide, arytsulfonamide,

30 alkoxycarbonbylamino, alkylureido, or aryiureido,



(1,2,4-triazolyl); 5-tetrazolyl; 2-thiazolyl; 4-thiazolyl; 2-oxazolyl; or 4
20 oxazol yl; either or both of Whl ch may be optionally substl t ut éhﬁ\ﬁﬂﬂ HiR ;

Rl is H, cyano, nitro, CF3, Si(alkyl)3, straight br anched
| ower a'@%’qgﬁgen al kynyl, cycloal kyl, cycloal kyl -al K} ‘rc%g‘“’ﬂ%”

al kyl aryl , arylalkyl, het eroaryl, hydroxy, al koxy, aryloxy,
alkoxycarbonyloxy, (al kyl am no) car bonyl oxy, nercapto, aikylthio, arylthio,
al kyl sul finyl' 25 heterocyclylsulfinyl, arylsulfinyl, heteroary+l sulfinyl,
al kyl sul fonyl, heterocyclyl sul fonyl, qgglsulfonyl, het er oaryl sul f onyl

al kyi carhonyl, aryicarbonyl, carboxy, koxycar bonyl , aryl oxycarbonyl,
heteroaronFXcarbonyI alkyanlnocarbonyl arylarnlnocarbonyl am no,

ai kyl a: ni no,Pasy dmeﬁoorar&rwzﬁﬂ alsylaandaikylgnarsil f onami de, 30

| k b
021 48170 P sy i A¥png et S iiRin8n & e Radiond il iyl
ar)lal kyl oragyi, @%?oalkyﬂ szclsaﬂﬁ OalkﬁFﬁsyISélkfﬂh@mtar‘l}MW Ratehsgrhed | over

al kyl, al kenyl", &yc oa?q ) éc oa , aryl, alkylaryl,
aryl al kyi , r@kﬁsuléowl,,aryblu ynwpatmw, ovataooyiyacyl@afdaob@ny.

al koxycar bon car al nocar am no) car bonyl ,
or aryam 3hoc L}S%rﬁ!ﬁécg%q%b@ﬂwﬁﬁ"%%% M'{:’/C“ig rret hyl , or | ower
al kyl. 28. Thes g)mbqu@e@qw ngndo Cl aim 27 vvher ein R2 is selected from

t he group consistin H al kyl, alkenyl, al koxycarbonyl, and (al 'yl am no)
10 carbonyl .Vi9H, méhtbﬁplﬁm alording to Cairn 28, wherein R is H.

28.  The compound according to Claim 27, wherein RZ'is selected from
the group consisting of H, alkyl, alkenyl, alkoxycarbonyl, and {aliylamino)
10  carbonyl.
29.  The compound according to Claim 28, wherein R? is H.
30. The compound according to Claim 29, wherein Ar' and Ar are
independently selected from the group consisting of phenyl, 2-thiophenyl,
2-furanyl, 3-furanyl, 3(4)-imidazolyt, 3-(1,2,4-triazolyl), 5-tetrazolyl, or 2-
15  thiazolyl.
31.  The compound according to Claim 30, wherein Ar® is phenyl and
Ar' is selected from the group consisting of 3-(1,2,4-triazolyl),5-tetrazolyl,
or 2-thiazolyl.
32.  The compound according to Claim 27, R'is H, CF5, CHs, alkyl or
20  alkenyl,
33.  The compound according to Claim 27, wherein P" is selected either
H or CHs.
34.  The compound according to Claim 27, wherein P" is H such that P"
and the adjacent nitrogen and carbonyl moieties correspond to the
25  residuum of glycine unit.
35.  The compound of Claim 27, wherein P'® and P are independently

selected from the group consisting of the following moieties:



30. The conpound according to Caim?29, wherein Ar' and Ar2 are

i ndependently sel ected fromthe group consisting of phenyl, 2-thiophenyi,
2-furanyl, 3-furanyl, 3(4)-imdazolyl, 3-(1,2,4-triazolyl), 5-tety@azel ¥
or 2- 15 thiazoly. 31. The compound according to C aim 30, wherein Ar2 is
phenyl ando24€)7:s sel ected fromthe group consisting of PCT/USHI/47383
3-{1,2,4-t(azolyl),5-tetrazolyl, or 2-thiazolyl. 32. The conpound
according to Caim?27, Ris H CF3, CH3, alkyl or 20 aikenyl, 33. The
conmpound according to Caim?27. wherein P is selected either H or CH3.
34. The conpound according to Caim?27, wherein PP is H such that P - and
the adjacent nitrogen and carbonyl npi¢gtfes correspond to the 25 residuum
of glycine unit. 35, The conpound of Claim?27 , wherein P F2 and p are
independently sel ected fromthe group cgnsisting of the fol I oW ng

moieties: t'n WO 021987%LPCT/| | 1 4738 27 1 Me grieMe Me Me
La¥ Vol
|
Me ’ﬁ

Ann 2 T
l Me/L Me Me/[ KL Me

Me Me

1 C') S(O L é
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36.  The compound according to Claim 27, wherein P? is selected from

the group consisting of:



Sc S(O02 S(O0-2 MM rt lunmp Me 36. The conmpound according to C aim 27,
wherein P3 is selected from the group consisting of: WO {p2f4l172 128 H3C
CH3 H3O' fp-3 F33C "CH3 CH3 CH3 OH3 0 8 APR 2.005 PCT/ US{pr | J¥B1881{5

COR3i F3¥0w/MHsCSA ~0110H .1 CF3 COOH w CH3 PCT/USO1/47383
128
"\J}'U'\\ L VoVl [a Vol ol Lavaval
4 e
0 S R ST G .
» i
CHs CH,4 CHs
I AN AN [a V5V LaVaVal nAan
<3 00 Q
9) . £ CORY
31
COR
j-f‘ AR AAn nAN N Ann jrs
F3C |) COOH H KL HOJ\CH;, 0
CF, COOH ,+\
HiC CH
COOH. CHy 3
j\: :)M\ ane A
0" "CHy HiC SBn ch/}\sme ch/;\s/\cooa
/}\ 3 3 CHy
HaC CH,
CHq 0

wherein R*' = OH or O-alkyl.
5 37 The compound of Claim 36, wherein R? is selected from the group
consisting of the following moieties:

B s I \
CHa CF, COOH

CHa
COOH

B s s, et AAL [P

[f:J [%i] [ 1 O/J
0 1 H C/+‘CH
COR 3 CHs 3

3 COR
wherein R*' = OH or O-alkyl.



" COOH. SSn H34'SMe CH3 3 H3C 1l CH3 CH3 H30O+ S OOCEt CH3 45W0
wherein R31 = O -i or 0-alkyl. The conpound of C aim 36, wherein IRB /iP§ 7005
selected fromthe group consisting of the followi ng noieties: H3C OH3 H
OB (NGHRGEB,C H3 F AW COOH ~COR31 H3O0 "?' "' CH3  CHL  whgpej 31 = OH
or O-alkyl. U1 wo 02/48172 P '"TIUSOI/-87383 129 38. The compound of O aim
27, wherein Uis N and P4 is al kyl or

129

38.  The compound of Claim 27, wherein U is N and P* is alkyl or
arylalkyl.
39, The compound according to Claim 27, wherein U is O or CHa.
40. The compound according to Claim 27, wherein P4 is selected from
5 the following moieties:
CH, CHs

N R e A O\

CHg CH, Chs



aryl al kyl . 39. The compound according to Caim27, wherein Uis 0 or CH2.
40. The conpound according to Caire 27, wherein P4 is selected f rlbmAPBihe
following noieties: CHz I\ UHy CH3 CH3 WD 02/48172 PCTI L Su 1!37383 130
C3H f f ~~WEa0R/4811200H CH, CH3 H3COO ~ HOOC G3H ' H3C r H3C BHEI/OSsn B4 : H3
HOOC HC7~OC H CHI' HOOC 'Y :

¥ CHy CHa 1-2

CH CH
CHGX\J" NS CHY Y HOOC ™Y
CHy

CHs COOH
HooC\H\/ Haqﬁ,l\; HOOCG G HOOC \( ,

M H:;CJOOC\/>r /M /\/\|/'Y
= COOH
Hs CHa
CH
HOOC\W ’ CHy ~ HOOCT™>y v
[ Hooc)\;' HOOC CH;

H HOOC
% an T Y o
&
Hy Hy CsHs
ol I8 oY o g7
" S



HOOC~_ r,/ JO-$ H3 cH4 Cu-3 1-1 30C. 110C1;~~.-,~ GOOH CH3 gP AP Lu_ WO

02/48172 131 F "' GOOH F aft Oall-i OOOOPle C OOONHVE GOCH UB APR 2005
PCT/ USQOL! 47383 ci ¢ C OOFi WD 02148172 PCT; USc | /47383 AcH Ct OCH CODB
W0 02/48172 PCT/USO1/47383

Kf‘l@fﬂf‘ﬁ‘ﬁ‘

z@@ éf\
3 CFj3 @Hg My CH,
: fCOOH Cl : COOMe (I COONHMe

H3
COOH COOH

COOH COOH

COOH



41. The conpound according to Claim 40, wherein Uis CH2 and Pfi

phenyl . 42. The conpound according to Caim40, wherein Uis 0 a

selected fromthe group consisting of nethyl, tertiary butyl, is

is 5

@&JE@ i,[]ﬁand

2, 3-di t rvethydip? opyl. 43. The conpound according to C ai BADUSMAEBI n p2

and p3 are.,
i near al kyl

10 i ndependently selected fromthe group consisting of: H,
, branched al kyl, or arylalkyl, such that P2 or P3 and the

adj acent nitrogen and carbonyl noieties thereto correspond to the residuum

of an al pha
is selected

am no acid. 44. The conpound according to Caim43, wherein P3
from 15 the follow ng noi¢32es: wnea n H3C CH3 H3CC 1 "CH3

CH3 196 ° CH 132 CH3 ?0_,t, | CF3 Co011 COOH w w H3c4 CH3 CH3 wherein R31

= OH or O al

kyl. 20 45. The conpound according to Claim44, wherein P3 is

sel ected from

10

15

20

AcH COOEt

) O

41.  The compound according to Claim 40, wherein U is CH; and P* is
phenyl. '

COOH

42.  The compound according to Claim 40, wherein U is O and P* is

selected from the group consisting of methyl, tertiary butyl, isobutyl, and
2,3-dimethylpropyl. -
43.  The compound according to Claim 40, wherein P? and P are
independently selected from the group consisting of: H, linear alkyl,
branched alkyl, or arylalkyl, such that P? or P* and the adjacent nitrogen
and carbonyl moieties thereto correspond to the residuum of an alpha
amino acid.

44.  The compound according to Claim 43, wherein P? is selected from
the following moieties:

e AV g s AAS S LAV ¥l
Hac)\cHs H3C)l\CH3 ;CH3 <> )0_4 |) |/' H\
CH, CHs CF;  COOH COOH
e e ann ann A AN
.
B
e) RN Cor® H4C CH3CH3

COR®™?

wherein R*' = OH or O-alkyl.
45.  The compound according to Claim 44, wherein P* is selected from

the group consisting of isopropy! tertiary butyl, isobutyl, and cyclohexyl
substituents.



the group consisting of isopropyl tertiary butyl, isobutyl, and cye.| ohexyl
substituents. WD 132138172 P Y'US(Itt37383 133 46. The conpound gf ;E ailﬂ[pp
43, wherein Vis H 47. A pharnaceutical conposition conprising é' rﬁ )

active i\q,groggk{a,t a conpound of Caim27. 48. The phar mageut.ifabag
conpositiono aima47 for use in treating 5 disorders assocl ated W th

HCV. 49. The pharmaceutical conposition of Caim47 additionally
conprising a pharmaceutically acceptable carrier. 50. The pharnaceuti cal
conposition of Claim49, additionally containing an antiviral agent. 10
51. The pharnmaceutical conposition of im50, still additionally--
containing an interferon. 52. The phar eutical conposition of Caimb51,
wherein said antiviral agent is ribavirin and said interferonis a
-interferon.46l5 2Dh&3pniphendsé Chdimad TomperaitdVos HJ ai m 27 for the

manuf act ur e a dicanent to treat. disorders associated wth the HCV
Virus 54, AT het hATSrTErERiAR RAMEOpR ROBIRIEARS COrAUPINGSI A r eat | ng
the di sorderg,Rs8Qk4 af efhii A1 the HCV virus, said method conprising
bringing into intimte contact a conpound of Claim27 and a 25

phar maceut i cé8.| y &beghnabbeciwat cempogton Af Ctaipotindorexse bi tréatggHCV pr ot ease
| RO 0Ty BGLAS Y s Rhud 0, jpapnt fomers, ster ool sorer's and taut omer s of
conpound, saiggl  The pharmaceutical composition of Claim 47 additionally

comprising a pharmaceutiéal!y acceptable carmier.

50.  The phamaceutica! composition of Claim 49, additionally

containing an antiviral agent.

10 51.  The phamaceutical composition of Claim 50, still additionally
containing an interferon.
52.  The phamaceutical composition of Claim 51, wherein said antiviral

agent is ribavirin and said interferon is a-interferon.

15

20 53. The use of a compound of Claim 27 for the manufacture of a
medicament to treat disorders associated with the HCV virus.
54. A method of preparing a pharmaceutical composition for treating
the disorders associated with the HCV virus, said method comprising
bringing into intimate contact a compound of Claim 27 and a

25 pharmaceutically acceptable carrier.
55. A compound exhibiting HCV protease inhibitory activity, including
enantiomers, sterecisomers and tautomers of said compound, and
pharmaceutically acceptable salts or solvates of said compound, said
compound being selected from the compounds of structures listed below:

30



conpound bei ng selected fromthe conpounds of structures listed below 30

WO 02/ 48172 134 Me PC.'Ti US 1147383 Me 56. A conpound,
rotoners and

enanti oners, stereoisorers,
phar macewa a8l accept abl e salts,
sai d conmpound havi ng the general

HklI P31t Pf

"P1L Formula i11 0 Nt Arl 11 0 P1 wherein:

i ncl udi ng

taut omers of said corrpo@rﬁdéPRaer%
5 solvates or derivati ves/ishessef, wth

structure shown in Formula Ill: C1 p2 1

1 CPl', RDb,

P1, P2, and P3 are independently selected from H Cl-ClO straight or

branched chain al kyl
cycl oal kyl ,

C2- C10 strai
C3-C8 heterocyclic;

(cycl qahkyi ) al kyl

ght or branched chain al kenyl; and C3-C8

or (heterocyc "yl)alkyl

wherei n said cycl oal kyl

i's made up
O n
O:S’NYME
Me ' Me
Me
Me (a] o]
Mc)\ n u Me
o, 4 ¥ N
0 o N &
Y S s
[s] Me

56.

A compound, including enantiomers, sterecisomers, rotomers and

tautomers of said compound, and pharmaceutically acceptable salts,

5 solvates or derivatives thereof, with said compound having the general

structure shown in Formula Ill;

0 P? 0 O AF
o G :
3 , Ar’
O P O pla pib O P
Formula !l

wherein:
10 P™ p™® P P? and P are independently selected from:

H, C1-C10Q straight or branched chain alkyt, C2-C10 straight or
branched chain alkenyl; and C3-C8 cycloalkyl, C3-C8 heterocyclic;
(cycloalkyl)alkyl or (heterocyclyl)alkyl , wherein said cycloalky! is made up
of 3 to 8 carbon atoms, and zero to 6 oxygen, nitrogen, sulfur, or

15  phosphorus atoms, and said alkyl is of 1 to 6 carbon atoms;



of 3 to 8 carbon atons, and zero to 6 oxygen, nitrogen, sulfur, or 15
phosphorus atons, and said alkyl is of 1 to 6 carbon atons; WO 021482725
PCT' US01147383 ar yI , heteroaryE, arylal kyl, or heteroaryl atkyl, erein

sai d al lgy to 6 carbon atons; wherein said al KYberakkemyls
cycl oal ky+ ﬁefzfer ocyclyl; (cycl oal kyl )al kyl and (heter ocyc’?yl? {’<

noi eti es nay be opti onaIIy substituted with R', and 5 further wherel n said
P and R1ti nay optionally be joined to each other to forma spirocyclic or
spiroheterocyclic ring, with said spirocyciic or spiroheterocyclic ring
containing zero to six oxygen, nitrog ﬂ’t sul fur, or phosphorus atons, and
may be additionally opti onal Iy substit 5ed wth R'; R' is hydroxy, alkoxy,
aryloxy, thio, alkylthio, arylthio, amno, alkylanmno, 10 arytarnino,

al kyt sui f onginy), ketgtaanyt @rﬁ);laikybmwwlewpﬁmﬁhyldwhemwswl albylas a?/ 8o 6 car boxy,
car bal koxy, l%\o%}am do, al koxycarbonyl am no, al koxycar bonyi oxy,

ai kyl urei do® ﬁ)ﬂ/ PEI do, hal ogen, cyano, or nitro noiety, wth the proviso

that the al kytereialdexikyRnakaiyy| cysyalig, h’éidrddy@lglil(&ycloém?ﬂ)éﬂ%@'dmd

substl tuted with noieties independently selecfed fromR" Zis n, NHor
NR''; R i $hetbk;dypl5¢]dﬂeﬁh}'l’lolewéd<wl be cptcjrmay Bybsutugecd wih lRyl amd kyl ,

het er ocyclyl, heterocgyci Lk ar al kyl a ar het eroaryl,

al kyt het er oé‘ﬂ'}her “Brﬂereﬂéﬁ%%ﬁ ﬁy“éjl ?yl'}/‘%PBF?ﬂ/ 'l)(/]lt{%oﬂ%’y Qﬁf%s‘i‘} R may
be additiong} ﬁpﬁq Ar2 are

[ ndependentl y sel ggeﬂr%ﬁr/r?pﬁ en ?rtoléga% r\rn?%wlﬁ %alagpﬁgEY&'E%4 pyridyl or
their corr ewnhe@o@@mrd@scorﬁammg)mnylslx @eygenophmgpln s@furf ar anyl ;

3-furanyt; 2-pyrrotyt; 3-pyrrodyi; 2-;mdazolyl; 3(4)-dm dazol il# 3-
(1,2, 4-tri amowher@at@m%@@dynay berasaianey Ophomaﬂyaﬁzmsytute@ d20l yl ; or4-

oxazol yl ; eI NEhyBfoRR k&, WIS, THY, BRyiRs! A9RhbY arties ikl Rho th R
10 arylamino, alkylsulfonyl, arylsutfonyl, atkylsulfonamido, arylsulfonamido,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro moiety,
with the proviso that the alkyl, alkoxy, and aryl may be additionaily
optionally substituted with moieties independently selected from R,
15 Zis O, NH or NR"™,

R" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl moiety, with the proviso that R™ may be additionally
optionally substituted with R™;

20 Arl and Ar2 are independently selected from phenyl; 2-pyridyt, 3-pyridyl,
4-pyridyl or their corresponding N-oxides; 2-thiophenyl; 3-thiopheny!; 2-
furanyl; 3-furanyl; 2-pyrrolyl; 3-pyrrolyl; 2-imidazolyl; 3(4}imidazolyl; 3-
(1,2,4-triazolyl); S-tetrazolyl; 2-thiazolyl; 4-thiazolyl; 2-oxazolyl; or 4-
oxazolyl; either or both of which may be optionally substituted with R*;

25 R'is H, halogen, cyano, nitro, CFj, Si(alkyl), straight-chain or branched
lower alkyl, alkenyl, alkynyl, cycloalkyl, cycioalkyl-alkyl, aryl, alkylaryl,
arylalkyl, heteroaryl, hydroxy, alkoxy, aryloxy, alkoxycarbonyloxy,
(alkylamino)carbonyloxy, mercapto, alkylthio, aryithio, alkylsulfinyl,
heterocyclylsuifinyl, arylsulfinyl, heteroarylsulfinyl, alkylsulfonyl,

30 heterocyclylsulfonyl, arylsulfonyl, heteroarylsulfonyt, alkyicarbonyl,



25 R is H halogen, cyano, nitro, CF3, Si(alkyl)3, straight-chain_or .
branched | ower al kyl, alkenyl, alkynyl, cycloal kyl, cycloalkyl-alﬁ@ﬁéPRfW5
aryl, alkylaryl, arylalkyl, heteroaryl, hydroxy, alkoxy, aryioxy,

al koxycawbongkory, (al kyl ami no) car bonyl oxy, nercapto, al Ryl/Phi6i73%yr vl t hi o,
al kyl sul finyl, heterocyciylsulfinyt, arytsutfinyt, heteroarylsulfinyi,

~al kyl ulfonyl, 30 heterocycdyl sul fonyl, arylsuifonyl, heteroarylsultonyl,
al kyl carbonyl. 0% APP,, W 02/48171 136 1' CT/USt 31/ 47383 aryl carbonyl,

car boxy, al koxycarbonyl, aryoxycarbonyl, heteroaryl oxycarbonyt, '

al kyam nocar bonyl , aryl ami nocarbonyl, &dbno, al kyl ami no, aryl ani no,

al kyl sul fonam do, aryl sul fonam do, ai koxycarbonbyl am no, al kyl urei do, or

aryl urei do; &ryRarbenyt] cdrboegrallaxyeadsiigdargloikyéarbanyl, al kyl or ar ; Rz, is
H, cyano, CF3, strajght-chain &r branched tower al kyl, aikenyl, alkynyl,
cycl oal kyl , RsterenyiRyycabryy!, aliygminqgappayly prylapyesaBanylheooar yi |

al kyl sul f ony. , L. aryl oxycar bonyl ,

al kyar ni nocaélt%]%ﬁ/'bé‘l(“gar&@wg{)ﬁ %gﬂégﬁﬁ%?ﬁ&%wgﬁ %n?‘%{'hgtar bonyl; 10 Uis O,
NH, CH2 or ChRoxycarbonbylavnaroe atfyiweidd, Yriangueddgs a cyclic ring structure,
with the provjso that said clif( ri ngf structure does not contain a

car bonyl gr otpisald. [gar aspramaied 2Kyl anflalky! oyl The conpound of O ai m 56,

wher ein sai dg¥Qg i cyano, CFs, straight-chain or branched lower alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalky|—a|kyl, aryl, alkylaryl, arylalkyl, heteroaryl,
alkylsulfonyl, arylsulfonyl, carboxy, alkoxycarbonyl, aryloxycarbonyl,
alkyaminocarbonyl, (allylamino)carbonyl, or arylaminocarbonyl;
10 Uis O, NH, CH; or CHR";
and

15 where moiety IV indicates a cyclic ring structure, with the proviso that said
cyclic ring structure does not contain a carbonyl group as part of the cyclic
ring.

57.  The compound of Claim 56, wherein said

. P2
20 \N)\ |

indicates a five-membered ring or a six-membered ring.

58.  The compound of Claim 56, wherein the moiely [V forms a
structural unit selected from the group consisting of:
25



indicates a five-nenbered ring or a six-nenbered ring. 58. The conpound of
Cl aim56, wherein the noiety Ili fornms a structural unit selected fromthe
group consisting of: 25 WD 02;48!"'2 137 HN~R4 F2 wherein n = 0, 1,0 2ABk 18]
and APRZ,q \65;1§1L,J§Uf4 383 R =R3 =H R2=0C to C6 strai ghtr,chaisiabkyl or
cycl oal kyI R3 = H rd4 = COAlky : (straight chain or cyclic, Gto C6);
TCOArj t; COOAikyI COQAry, SQAlkyl; or SO2Aryl, R5 - H R6 = Alkyl (C to
C3); R =H R5 = AKkyl (d to03) RT = H R38 =AKkyl (O to CH2ZOH, R8 = H;
R7 = Al kyl (CStoCB), CH)H R =R' = AKkyl (d toC); R =H R6 =
Al kyl (C to C3), COOwve, COON, CH2OHq3%0 R 6= H R9= Alkyl (C to )
COOVe, COOH, CH2OH, iJ h WD 02148172 PCTI TSOMB83 138 R = Al kyl (Cl to C6
st rai ght ch é%d\branched or cyglic), ryl (may be substituted) X1 H,

Al kyl (Cl t z2bganched or r@u ght cha CHZAryI substituted or
)z‘ 8; .1 S,< Zi— 0; Z C, Z : 2 |.1=C. =
N N N ]

unsubstitute
O 1

1o -

whereinn =0, 1, 2 or 3; and

R?= R3 = H; R? = C1 to Cgstraight chainalky! or cycloalkyl; R®= H :

R4 = COAIky! (straight chain or cyclic, G to Cg); COAryl; COOAlky!; COOAmyI,
SOAlkyl, or SOAMYL.

R®=H; R® = Alkyl (C1to C3); R® = H: RS = Alkyl (C4 to Cg)

R7 = H; R® = Alkyl (C1 to C3), CH,OH; R8 = H: R7 = Alkyl (C to Ca), CH,0H;

R® = R = Alkyl (C1 10 C3); R®= H, R = Alkyl (C1 to C3), COOMe, COOH,
CH,0OH:
10 R'™=H, R%= Alkyl (C+ to C3), COOMe, COOH, CH,OH;



CH2;1'=S,Z2 CH2;1'=CH ,Z2 C, Z3= CH, 5,S2,NH,NR4; =S,0. 59. The conpound
according to Claim58, wherein said cyclic ring 10 noiety is: \A@ef{jﬁ U@J
and Z2 are S, R2 and R3 are H and n=1 or 2. 60. The conpound acc r@

d ai m 59WOvlREERN R2' is selected from the group consi st PA§USPIHIBAI kyl ,

al kenyl , al koxycarbonyl, or (allylamno) ! 5 carbonyl. 61. The conpound
according to Cl aim60, wherein R2, is H 62. The conpound according to
Claimb59, wherein Art and Ar' are independently selected fromthe group
consi sting of phenyl, 2-thiophenyl, 2-furanyl, 3-furanyl, 3(4)-imdazolyl,
3-(1,2,4-triazolyl), 5-tetrazolyi, or 23820 thiazol yi, 63. The conpound
according to Clalre 62 wherein Ar' is phenyl and Ar' is selected fromthe

group consi sRi'rgANyl & (td, @gs‘lréightamﬁm'braﬁchédmé?tlw ,,C%Aayl (frfdyazeol yl . 6&
The conpounds@ﬂgsqm Pﬁg to Caimb59, wherein R is H CF3, CHs 25 al kyl or

| kenyl . xThey d
alkenyl, 95 % Ay gé“f’oé Wﬁ“bﬁgdb‘*éﬁﬁdfﬁ“gﬂ&m‘“@ﬁ%ﬁb’?&%b%t@%%? cted
d 59, vvh h he. adj t d
ca?ia?nyl 5rml c%'rQ oﬁd%? Cbhz‘B 'r%zs gugt;n gcl;'jgjgce {)og r 82148P2
139 PCT" USU Okrlasz 33 S%Z -ﬁléz ZormpBlindZoE &) s, SwhEheNH, p\nancz =2 s

sel ected froms Q.

59.  The compound according to Claim 58, wherein said cyclic ring

10 moiety is:
( [”n\zﬂ -
z‘ZLj:R“ ;
X
wherein Z' and Z2 are S, R? and R%are H and n=1 or 2.

60.  The compound according to Claim 59, wherein R2' is selected from
the group consisting of H, alkyl, alkenyl, alkoxycarbonyl, or (allylamino)
15  carbonyl.
61. . The compound according to Claim 60, wherein R? is H.
62.  The compound according to Claim 59, wherein Ar' and Ar® are
independently selected from the group consisting of phenyl, 2-thiophenyl,
2-furanyl, 3-furany!, 3(4 )}-imidazolyl, 3-(1,2,4-tnazolyl), 5-tetrazolyl, or 2-
20 thiazolyl.
63.  The compound according to Claim 62 wherein Ar is phenyl and Ar’
is selected from the group consisting of 3-(1,2,4-triazolyl},5-tetrazoly!, or 2-
thiazolyl.

64.  The compound according to Claim 59, wherein R' is H, CF3, CHj,
25  alkyl or alkenyl.

65.  The compound according to Claim 59, wherein P" is selected from
the group consisting of H, F or CHa.
66.  The compound according to Claim 59, wherein P"is H such that P"

and the adjacent nitrogen and carbonyl moieties correspond to the
30 residuum of glycine unit.



the group consisting of the following noieties: M ,% | M 0O Me e, M M
(0)o-2 Me Me A WD 021, 48177 140 06APR. 1[105 PC I/C. sf31l -17383 68 pﬂi&e
conpound according to Cairn 59, wherein P3 is selected from the rfo F[))
consi stipg ofc,-W ~w+ nsut nn H3C CH3 w w F3C) 5 Lh3 CH3 perypsniigmiss

139

67.  The compound of Claim 59, wherein P'? and P is selected from

the group consisting of the following moieties:

s

o WMy
Ny

Me Me
“‘{ ~ “‘;J‘ i
Me \ \L )( F F
Me F©" °F F
Me Me Me  Me Me

AA A



COCH w HO "PIP )0-4 COR31 H30-
wherein R'1 = 01-1 or O al kyl.
sel ected fromthe group

nsr+ ,esyr, COOH CF3 H3C j
WO 02/48172

- CH3

68.
the group consisting of:

consisting of the follow ng noieties:

1 "CH3 CH3 1~ sde H3C SCOCEt CH3 c 43
69. The conpound of Maim 68, wherein R3 is
H3G a0
CH3 0 CH3 CH3 COOH \ C-ri H3C 1%F§§1?—IC
PCT/USO1/47383

140

The compound according to Claim 59, wherein P is selected from

o A A A
HGCJ\CH3 Hsc’(J o3 H30+CH3 ; CH, HsJ é )o-4
CH, CH, CHs
I ATV 4TVl e s AN
H,C” O @ h
@H 0 2<¢ COR™
COR*'
A AR man A AAn A AR
F3C) |/| k<300H |\| HO*CHa o)
CF COOH /}\
3 COOH HaC CH;:H3

o CH
oo,
CH,4

La ¥, ¥al nASN LY.V
3 HGC/#SBH Hac/#srwe Hac/#S/\COOEt
CH3 CH3

CH,

wherein R*' = OH or O-alkyl.

69.

consisting of the following moieties:
10

The compound of Claim 68, wherein R? is selected from the group



CH3 OH3 10 ~; Glai~ 'UUud WD 02/48172 9 C~T/L~3E)8/473263 141 CH3
H3CYy-cH3 r' '"C-H3 CH 0-4 COOF H3 CaOR31 H3C N 3 F CORM wherein R%D

OH or 0-alky;. 74}, The conpound of Claim59, wherein Uis NH anfb :

al kyl orwo%ﬂq_hkyl 5 71. The conpound according to C allj’@ﬁ@gmmg{_}el nuis
0 or CHZ, .

e conpound according to Caimb59, wherein P4 1s selected
from the following noieties: OH3 CHy CFi3 1 3 H3

141
Hj CHa H3C+CH3 CH3 d ’
CHy o4 c 3 COOH
COOH
@ © <:| QCORM H30’,\CH3
CorY!

wherein R*! = OH or O-alkyl.
70.  The compound of Claim 59, wherein U is NH and P* is alkyl or
arylalkyl.

5 71. The compound according to Claim 59, wherein U is O or CHa.

72.  The compound according to Claim 59, wherein P* is selected from
the following moieties:

CHa CH, \ "1,
CHgﬁ: :l' CH3>\é/H ':’ o \C(H:, O\/"’w
v (ﬁm O“ Q\f’ oy
GH~ ~O

WOLANG s S VIR e UN
ALy G,

CO0H

10



CM CH WMWD 021481",2 142 PCI/USQ /47383 0 0 e APR ir115 WO 02148172
PCT16_' S01147383 143 CH3 CH3 CH3 C a.,H] CH3 C-3hl: CGH ' HOO GOk 10k
3~'-'", CH CH3 CH3 f r HOCC "~ 7 1-2 Chia HOOCCCHH1ICH3 HOCC, r i.-.
HOOC WO 02/48172 PCT/USD1/47383

P @ & &
e X 0 9t



COOH H3ICOOCV 7y ,sr CH3 HOOC g H3, CH33 CH3 HOO:' "~ CH3 H3CN H
3C OH CF: CF"3 COOH HOC)C CH3 HOOCti WD 42/48172 144 cE " CQH CHE\APF\" i
~COOMMe ¢l AcH COOH ; OCH 1' CTIUSO S r473. S3 COCH CODE . '
WO 02/48172 PCT/US01/47383
143
CH%W/\? CH&Ifﬂﬁf CHy ™Y HOOC
2
CHS Cn, Ja R : ’“\£;:§¥
oc CHs COOH
HO \
“rJ\Y H3Q$4ij Hoocga?qggf HOOG
CHy 0-2
0 e, D
CHy CHs
(thiﬁf HOOC” S Ciﬁ;;f

COGCH

M H3COOC\/\; /\/\)\/ /\/W
e COOH
H3 CHs
CH
%Ney 3 ,\C/Ylfﬁ' HOOC™N ™
6 HOOC HOOC CHs
Y

CHjs

HaC HOQC,_ =
HaC “EY

e QO
AL TG

CoHs

Hj Ha
A oY o o
S
OH
pia
O sooe LI

' CHs

%



73. The compound according to Claim72, wherein Uis CH2 and P4 is phenyl.
74. The conmpound according to Caim72, wherein Uis Oand F, 4 is 3G APR 7005

selected fromthe group consisting of nethyl, tertiary butyl, isobutyl, and
2, 3ddi mreMeyizpBepyi . 75. The conpound according to C ai m 72CRASPEINEP2 and
P3 are independently selected fromthe group consisting of: H, |inear

al kyl, branched al kyl, or arylalkyl, such that P2 OR P3 and t he adj acent
nitrogen t5 and carbonyl noieties thereto correspond to the residuum of an
al pha amno acid. ,Ft. The conpound according to Caim75, wherein P3 is
selected from the follow ng noieties: 144 APR 7555 WD 02/ 18172 145 H,C' - OH3
H3C |-CH3 CH3 PC b USOL'-97383 000H +jw wV WV 0) CC,9R31 H3C CH3 cFi 3
wherein R31 = CH or C3-al kyl. 77. The conpound according to Cl aim 76,

wherein P3 is selected from _ F
Cl COOH ¢ COOMe (J COONHMe
COOH
F.
F Ha Ha
Ha
H
COQOH COOH
F

COOH COOH

O o ot

5 COOH

73.  The compound according to Claim 72, wherein U is CH, and PYis
phenyl.
74.  The compound according to Claim 72, wherein U is O and P’ is
10  selected from the group consisting of methyl, tertiary butyl, isobutyl, and
2,3-dimethylpropyl.
75.  The compound according to Claim 72 wherein P? and P* are
independently selected from the group consisting of. H, linear alkyl,
branched alkyl, or arylatky!, such that P> OR P* and the adjacent nitrogen
15 and carbonyl moieties thereto correspond to the residuum of an alpha
amino acid.
76.  The compound according to Claim 75, wherein P is selected from

the following moieties:



5 the group consisting of isopropyl tertiary butyl, isobutyl and cycl ohexyl
substituents. 78. A pharmaceutical conposition conprising as an acbiﬁ\gﬁ,R 0%
i ngredient a conpound of C aimb56, 79. The pharmaceutical conpositi OZ]D
Claim 78wf0q;2“F§ﬁ intreating 10 disorders associated W th-y),,8%; The
phar maceut’i cal conposition of Claim78 additionally conprising a

phar maceutically acceptable carrier. 81. The pharnaceutical conposition of
Claim 80, additionally containing an antiviral agent. 15 82. The

phar maceuti cal conposition of Claim8l, still additionally containing an
interferon. 83. The pharmaceutical, coygpsition of Caim82, wherein said
antiviral agent is ribavirin and said interferonis n.-interferon. 20 0

S=; APR 20U5 WQ.Q214817 2,PC T/ USQL147383 146 84, Thg,use qf a,gonpound of

Claimb56: for the manufactpre of a | nedicanknt to trejat diporders
i , 85, t ho f prepﬁﬁangrafphar ceuti cal
e i sprde as i)at&\d ith the HCV vlirus, said

associ at ed ‘Mfl be H
conposi tion for treating
met hod conprising 5 bringiHg®intoCliinti mte contact @ xconpid of € aiym 56
and a pharmaceutically acceptable carrier. 86. A conpound exhi biting HCV
protease inhibitory activity, including enantioners, stereoisoners and
taut oners of i d corv%]d, andw phar ma tical | ymaccept abl e sal tgwor
ound,
O

sol vates of sai.d conp sai d
O
K] H3C/}.\CH3
COR CHa

x

FF COR®!

wherein R* = OH or O-alkyl. .
77.  The compound according to Claim 76, wherein P3 is selected from

5 the group consisting of isopropyl tertiary butyl, isobutyl and cyclohexyl
substituents.

78. A pharmaceutical composition comprising as an active ingredient a
compound of Claim 56.
79.  The pharmaceutical composition of Claim 78 for use in treating

10 disorders associated with HCV.
80.  The pharmaceutical composition of Claim 78 additionally
comprising a pharmaceutically acceptable carrier.
81. The pharmaceutical composition of Claim 80, additionally
containing an antiviral agent.

15 82, The pharmaceutical composition of Claim 81, still additionally
containing an interferon.
83. The pharmaceutical composition of Claim 82, wherein said antiviral

agent is ribavirin and said interferon is a-interferon.

20



10 conpound being selected fromthe conpounds of structures listed in-Claim
56. 87. The conpound according to C aim56, wherein said conpound '@épﬂ 005
selected fromthe group consisting of: WO Q2/*SI 72 4 7 PCT! USOL1473S
06APP11!'BH 082/ 48172 148 PCT7USO01/ 4 7343 88. A phar macepCtwali/composi tion
for treating disorders associated with the HCV virus, said conposition
conprising therapeutically effective anount of one or nobre conpounds in
Claim 8" and a pharmaceutically 5 acceptable carrier.

146

84.  The use of a compound of Claim 56' for the manufacture of a
medicament to treat disorders associated with the HCV virus.
85. A method of preparing a pharmaceutical composition for treating
the disorders associated with the HCV virus, said method comprising

5  bringing into intimate contact a compound of Claim 56 and a
pharmaceutically acceptable carrier.
86. A compound exhibit'ing HCV protease inhibitory activity, including
enantiomers, stereocisomers and tautomers of said compound, and
pharmaceutically acceptable salts or solvates of said compound, said

10 compound being selected from the compounds of structures listed in-Claim
56.
87.  The compound according to Claim 56, wherein said compound is
selected from the group consisting of:
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88. A pharmaceutical composition for treating disorders associated with
the HCV virus, said composition comprising therapeutically effective
amount of one or more compounds in Claim 87 and a pharmaceutically

5 acceptable carrier.



