10

15

20

25

PROTEASE | NHI BI TORS CROSS REFERENCE TO RELATED

APPLI CATI ON Pursuant to 35 U. S.C. 119(e), this
wa@ppbkioeas on clains priority to U S. Provi si onBtT/US2004/044004

Application Serial No. 60/533,779, filed Decenber 31,

2003. BACKGROUND Coronavirus is a famly of viruses

t hat have the appearance of a corona when vi ewed under

a mcroscope. Menbers of the coronavirus famly can

cause hepatitisyg FE6\ o -~ &S i n pigs, and

respiratory inf ggdgi&@?‘rﬁ?m,s a--TJqI.{u.. ns. Po

Coronavirus was first isolated fromchickens in 1937

by BeaudeROSSREFERENCE TO'REIANTED APPEICAIHONBY noe
used cul tures_of human cjli ated enbryonic trac@eé to. .
ARgEional

pr dpaspaneoBid) iG-St 1 1R rAethis éﬁl?l&arﬁw Flgns BIOETY 1o
Apélg:rgtlgip &Hal ﬁ%%@%f‘]@a'ﬁﬁbﬁ McemBEONAYHHUS |solated so

ree of four infect humans. For exanple, the
severe acute respiratory syndronme, a newy energed

infectious disease, | g3a586RFURP W th a novel
coronavi rus (Ksiazek et al., New Engl and Journal
Ve dCerbnayirug GOBRBYSE X0 ses 1igs Bavedhe pppegrange of a corona when

h t {
e S L ARG e
MioRY Cgﬁsﬁ‘?érﬁﬁgisﬁﬁ?%s%/arﬁl)tﬁﬂﬁ@my inifectionsineitde aﬁhwmg[sr Gipsdnavirus
SOou ver el es eSS | r,a
way ogaplaied Tomearires wrkg by e ant Puif b 45 Yy and
yﬁ&%ﬁg@&lgﬁé&% hhﬂﬁh cAHafedbefdnid/®achBa folRE$dga@ the first human

i nfections with coronaviruses, as well as infections
corpmavirupirhdgtroyi r uses. SUMVARY Th| s invention is based on

the,unexpect e 0 £56 RERAA8rLd k& fect

conﬁ%’ﬁ%s arP%r%é ?Z@ts?{@{é%lo%&??réa ti %ggo\[%‘ltral f%lm‘ ect i oggr infee
hurkdhsi 01 Stalnphg th geaere pbmtb mpmso(ye;ygdromcoat oevalyienesrged CL

pr ot eases pi cor.nayi r

infegtipug d 159\35? é%lgsggslate Wltgﬁl 0¥ ¢ ggl%g%ﬁ? (i(s1a%§€t | i ib]ﬁev(v: England

Jour @A MEESn 2 2087, '3@@(26}3 11953-€846)NThANife-fHretédifgrespitdon disease
virus. Thé method includes administering to a subject,

cariserl wordvichenthetakain H10Be Nescaes 4 GREs AEAIE! SBIFFLURIE 1§DiTatory

sderomneyVlrus( g beln&f_glopously sought. Nevertheless, the progress is rather slow

due to safety concerns. Thus, there exists a need to develop drugs that are effective in

treating infections with coronaviruses, as well as infections with other viruses.

SUMMARY
This invention is based on the unexpected discovery that certain peptide-like
compounds are effective in treating viral infections by inhibiting viral proteases (e.g.,
coronaviral 3CL proteases, picornaviral proteases, or hepatitis C viral proteases).
In one aspect, this invention features a method for treating an infection with a
virus. The method includes administering to a subject in need thereof an effective

amount of a compound of formula (I):
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HR3J, HR7 I OR5S R8 ( Inthis formula, Xis N(R Q
O or CH2; or X and one of R2 and R3, together with
WO b@sasqes or atons to which they are bonded, aPer/0S200R044004
het er ocycl oal kyl; in which Rai is H or Cl-Cl5 al kyl;
R is H Cl1-Cl15 al kyl, C3-C20 cycl oal kyl, C3-C20
het erocycl oal kyl, heteroaryl, aryl, C(OR bi ,
CO2RbUC(0) NR bi Rb2, C(O-N(R bl)-OR b2, C(S)Rw, C(S)NR
bl Rb2, S(O) Rbl, S(IEBbI, S(@)Nngal RR2, S(O-N(R bl)-OR

b2, SO2NRbi Rb2, |ch each of Rbi and
Rb2, i ndependen , C3- C20
cycl oal kyl , ycT‘o 7I er oaryl, or

aryl; each of R and R3 mdependently s H, Cl1-Cl15
In ts |fdﬁnulac3( SRGRGY, @, 02108 or XandBaheft Foramd 3| togtthgld with the

b e iy
or CNWJE ké/ ?%4/\ 1@%16%@ da@%ylp%@zo(é%clggl‘ﬁyhﬁﬂ-ﬂzpﬁét&b@ﬁﬂé’eﬂyl in

“i ndependent |y, QC 15
hettbey] 2y (Coey QOGN KGIONE e CHE SH By HRan GGIR

o) SRAR S G SRR SRR SBRYRRY L REFREL b

SOR3;1;GR GheheRacyR,Q athRLz,, idepewdontyy ks, H dfx @rs)alk,yl dheCof R
and R7i s Cl-Cl5 al k substliut ed. w

cyctallah ddee h@t@gpgy(é%ﬂléxl} hetergary}, 9% Fvﬂ ea(c‘}} ofagmnd Rcfnaldf%endently,
is I—@ ?2‘ éﬁ(gﬁ@'g LR c?cﬁ)ahlzyl 1= ER nelekdthcloAiBylCRGeX 61, Y IKOR. 1,

er ocycl oal kyl’, heteroaryl, or aryl; Rgis H,
SR hpdragRR 2 Gir X @idorel d6\R2, and:@.g(;ggethgr(yylg)aqhk gom or atoms to which

they RO e o BRI e REC PR eodiol iy, i 0T
1nd5fbdihdeﬂtljifi§g|£‘,kffd€ﬁ,‘h% bikyl, iGs- @d€ ;jrftﬂd)ahgléf)ggl C;’bl ‘heEredyklphlkyCheteroaryl,
or iy PRchEy OGR, TEPRBIR I b KO o BN el et

8,-C Rubstituted
Cs- gzdo egr@d)gldalkg%@e% Fg'l%l&a%)é? gigé 012‘(%&&%37%21 és d%l stitute

w1tl?@3€@ie@€te]§ey(29al 3@(1(%@}%2; arybapfesi other pf Brand R7 s 1reCis
R R )

alk%'lzgz)gg%?yc% B e %&l%)zgg@eﬁ&&%aﬁyp or Sy DRNE BehdopR,

CiC3s ﬂﬁﬁw';rbgﬁiykbobll@r C@ﬁ@ﬁ@eﬂmey@oadkxldtewbwl arybrORg, erritRai;

taken to ycl K

o LA PR G el i 5 8 o,
C '8“{%1@1”@9@? R)taikg 03&:2tlhet€rbc@oaak9qymater@~ypaﬂﬂ C(O)Re1,

cycl oal et erocycl oal kyl . heter ogr yl osr
CQaRyil C(@)ﬁ\ll’arﬁezatﬁ(@)éf(RRé-lORez, C(S)Re1, C(S)NReiRez, CN; NO2, S(O)Re1,
SO,Re1, S(O)NRe1Re2, S(0)-N(Re1)-ORez, SO2NRe1Rez, SO3Re1, PO(ORe1)(ORe),
PO(Re1)(Rez), PONRe1Re2)(ORe3), PONRe1Re2)(NRe3Res), C(O)-N(Rer)-NReaRes, or
C(S)-N(Re1)-NRezRes; or Rg and Ryo, taken together, is C3-Cyo cycloalkyl or C3-Czo
heterocycloalkyl; or Rg and Ry, taken together, is C3-Cyg cycloalkyl or C3-Cao
heterocycloalkyl; in which each of Re1, Re2, Re3, and Res, independently, is H, C1-Cys
alkyl, C;3-Ca cycloalkyl, C3-Cao heterocycloalkyl, heteroaryl, or aryl; or any two of Re,
Rez, Res, and Reg, together with the atom or atoms to which they are bonded, is C3-Cyo

heterocycloalkyl; and the virus is a coronavirus or a hepatitis C virus.
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Re2, Re3, and R 4, together with the atomor atons to
whi ch they are bonded, is C3-C20 heterocycl oal kyl; and
WO b@35%6612% i S a coronavirus or a hepatitis C vPET/ES1004/044004
particular, this invention features a nethod for
treating an infection with a severe acute respiratory
syndronme virus, a human coronavirus 229E, or a
hepatitis C virus, by admnistering to a subject in
need LARNBL i thvehf GlfehtifesATRLUASD R tBatB@MRGHREEH with a
formil a (1) shown above. For exanple, one can .
severd mtute sespiratory sandnotsieadus,i atfumeanecgrasiay HuseZ 20 Fr Qi rgpatitis Cq

. severe acute respifr r | )
virB Htdut el e 2 Rt e R T HeCHR uBuiTbotha of
fortafilaiRY sAeWin Rvet oget her with the atomor atoms to which

they are bonded, are C3-C20 heterocycloal kyl; R is H
O R RIS Can 2By ER 1D P ?C%}(@?«%‘”@l‘ﬁ%ﬂfﬂ%@gﬁ Bpre
acute r@ﬁfﬁﬂt&{r sPArGRVIRE) a 'cG%ES’Lﬁﬁld&fthﬁ/ula {13, ifwBichL isBI®R,) or O;
al kyl; or and one of R2 and R3, together with the
or Xatodomy ofR.cmé Redogitharivithiby atpneonpierge e, Whisl they arghpnded, are

t I '- f d ' '
C LSRR s AREOR Co-RAG TONRIRGPERIRRL Y, of ©
SORYpsdatt of RoandiRshin@Spenéntlyetsei oc@elCoadlkyl] or 2 autl oeeof R, and
ot her of and R7 is H Rs._i H. and, each of - RO d
R, 9 gsther Wa@%ﬁ@ﬁﬂr gomsgo pyhigh thespig PoRdy i sdg'ccc??rpoﬁﬂ d,
hetdoe RAGALISS 1R 2808F I, £RANOL irdependeitsy, &f IR o2 Ca s MByleatae Ry and

or C1-CI5 al kyl optionally substituted w th _hal ogen, i
Ry tset1eC walkyl subgfityted wifkoC3-CaideterocyeloplisyRapyd the ogher Rgﬂé and Ry is

. (9 NRdARc : - £0. ) -

o Kt R ey g OOl (e R TR Bigound
2-Rci ; or X and e OR2 and R3, together with the
atom or atons tg whreRut hey are bonded, are C3-C20
het erocycl oal kytg—Kn which Ris H QC 15 al kyl,

220 .Gyl Ky#H -C2 r I .

Onei?ogft}gﬁrzagg%lc? Sgl‘f ar2yI ; andgggghg é}%%a(% lb%i %ra%l (tj)lé\ a}}fycl)r

optshallp sublsknkedopitt ledehyheaterbatyl, gl cORMI $Re1 HACEYR e, CRLR L,

R, SR, , S , P fR:
O st S Rero Ot SR ST OpR et o AR Rk
SOSR » E&,r8|, ey bvs@R&?& X Yed 6d OR,, an@R; GdBether with the atom or
et erocycl oal kg , het er oar yl, or ar%llw. The term,

atomsrte ahichghesr as¢ bengleg.are GaiGa Beteprydeddngd B /gy Re is B, C1-Cis

Qun Ve Ph&RESE lor a1l @%e BAR, and
alk&ﬁ?é ngéP gﬁ:l(\%ﬁl%}éf@ d\:/zlo\rﬁg%,}dcgag %/“r%%t’ om of S)g uc ﬁw;n ndione BIR4 an
R;s caxf BEHion@;-C;s alkyl optionally substituted with halogen, aryl, ORgi, SR¢1, CO2R41,
C(O)NRgRp, SO2Rf1, SO3Ryy, or NRfRp; in which each of Rs; and Ry, independently, is

H, C;-Cys alkyl, C3-Cyo cycloalkyl, C3-Cyo heterocycloalkyl, heteroaryl, or aryl.

The term “treating” refers to administering one or more compounds of the
invention to a subject, who has an infection with a virus, a symptom of such an infection,
or a predisposition toward such an infection, with the purpose to confer a therapeutic
effect, e.g., to cure, relieve, alter, affect, ameliorate, or prevent the infection with a virus,
the symptom of it, or the predisposition toward it. The term “an effective amount” refers
to the amount of one or more active compounds of the invention that is required to confer

a therapeutic effect on a treated subject.
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30

or a predisposition toward such an infection, with the
purpose to confer a therapeutic effect, e.g., to cure,
wo edoseedE?3 al ter, affect, anmeliorate, or prevenPCT/i82004/044004

infection with a virus, the synptomof it, or the

predi sposition toward it. The term"an effective

amount"” refers to the anount of one or nore active

compounds of the invention that is required to confer

a ITEg Fq%%e‘lﬁ f’ r@{et‘set‘(‘sta Bhrfed LA rB0IiRGE orlM8ndHREMon-

al' ky refers to a saturated or unsaturated, |inear
aron@itic hiyarneieon motny soctedsi -CHhy-dithe aChorCHr Bayor bianshedd3Hr-

-CH3, - -, - CEk- CH=CHb-, or _branched - : -term
The *%%i%j@%ﬂ" (918P67 & SIS T B g O s g"gl&
hy&%@ﬁﬁ@ﬁﬁﬂﬁiﬁ%udﬁ%%?ﬂ@h@%ﬂbpﬁﬁkb@ﬁﬂﬂpﬁﬁtwhewWMh as

cycl ohexyl™ or cyclohexen-3-yl. The term . . .
“heteioeydoadky)? refers kgt satyiated o upgtEatedmap-AFERPLgy cyclic moiety

UNSAL ur Ao aLd CG A L8l YolByyasy1atThe te
ha“P%ﬁse%%%éggP%gaﬁg?%réaf%%¥4§%ch5§gﬂ§%tgt?ah§%?g%yraﬁyfm
“aryDt referPyor tpdrocailio ni@etmhiving bhie peheresirenati Tigdr E&amplehH ot

i ety hayi on r re ar tic.hi . 0
an S5 g R ST BRSO RS PR R nd
pheRARBYNYIRNGm Meksirl]” réfdishs Y imoian tayihg oanbimayre arckhwic rings
term "heteroaryl" refers tq a |etx h@éingfoqedOF 1
thativomtaingt dawsitdng bieterRyione ne¥araRle} ofi ekiropEaRpiehBotice turyh
fury, egltesﬁl?oq{a@?wﬁgﬁﬂkﬁﬁy@ t)xeéoﬂﬁtiﬁ‘ﬁ&%&x'i, R oB1YpyriEg,ude

uorenyl,” pyrrolyl’, thienyl,
pyrieNdiagl, yhinazatingiaguinglyl, itoqiimebil ged indgkyl-dyl , pyri mi di nyl,

qui hazol i nyl . qui nol vl , i soqui nhal j .
Al f(lyl, 8}{;;&%/3619{1,3%%}0?%103},1{82 f%ﬁb%%k}%*e’ré’aaggyr#%ghéé{ herein include
bothEILeH Q&I d iBaibsaed nieeteis nurless kpadefiddatireraisbs Ekamplesiof

and unsubstituted noieties, unle speci.fi ed
subgsithaniswserclalahhessocyrloaliph pry ailgtegc’ﬁrié;}‘?:ﬁ?‘bd& Ggfrro aliyt,

et Qal &t loalkB&YyIUdEC )
C- LI5S 2 i 203 etAeL ot el eldecnici,
arylg yiylaoal keterpai@l, hesraaydbxakidnvy C -C{malé[lgmg}ok 6)(393,20 (gpgqyl’ammo,

aryl oxy, ‘heterparyl . .het 0 hhe, iSH ¢
ary S, S st by T o 6P PG i Cu
alkefliptonlyB Ryl fohyIds Xy nitrtbalcolg eeylotih barpox3l-aBd@arboxylic ester.

al kylthio, arylthio, Cl-Cl0 al %I .s(gl oagil h ve-recited
On ﬂrewthmm@&wam@%ﬂ%%ubﬁm‘%% onyalliyl ingludg 3L 9f the ahqygsrest
subSi erﬁ?g)pc%ﬁ‘y éf-@lo%%y%@z-@a a H@ﬁyl?&ﬁlﬁ@z-bﬁ;fﬁﬂqnﬂ.( a@mll@ﬂq@,f

substituents on al’kyl” include all of the above-recited
heterubpdoalndrrgl, endleproaryl duoingluly fusedgogr® al kenyl , and

C2- GLO ALKyl G 93 6 ®rQatik¥ng a&%dl protease

S R R R b
(e.g., a coronaviral 3CL protease or a hepatitis C viral protease) in a cell. The method
includes contacting the cell with an effective amount of a compound of formula (I) shown
above. In particular, this invention features a method for inhibiting a severe acute
respiratory syndrome viral 3CL protease, a human coronaviral 229E protease, or a
hepatitis C viral protease.

In still another aspect, this invention features a compound of formula (I) shown

above except that Ry is H, C;-Cs alkyl, Cs5-Cyo cycloalkyl, C3-Cyo heterocycloalkyl,
heteroaryl, aryl, C(O)Rbl, COszz, C(O)NRb3Rb4, C(O)-N(Rb3)-ORb4, C(S)Rb3,

4
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I n anot her aspect, this invention features a nethod

for inhibiting a viral protease (e.g., a coronaviral
waaspsqtease or a hepatitis C viral protease)PCTUS2004/044004

cell. The nethod includes contacting the cell with an

effective anount of a conpound of formula (I) shown

above. In particular, this invention features a nethod

for inhibiting a severe acute respiratory syndrone

N
C(S)I\\/I?{*&bﬁ ?@’)(R?’% i's Sg@)m?fgbt eség?aml n3bgb4’&%n g? Iqu%h e
SO;Rag; e ehicht Ry, $s Hn@ﬁﬁtsl adif}’l,f(éxa@m pﬁ@lodkﬂoﬁp%t%PCW&amX

mem&t @ggt%g]q@f ee%:(e% %ylcér% ﬁeHrd(:)@?;/ oh Ko t(SCI)I %3%46369010311(}’1
i i Sene ol

o by A e ey

S(O)olila gﬁéﬁgé? of%g\ﬁ@i @4, Ff«i?i'e pdrektly, %Qi@@lslaM&yl ccg;%cz@zgcloalkyl

eterocycloa kyl, 6- nber ed

C3‘®@h@*f°a>"°walkyﬂ tetorrsk o1k Rbs besg A, Cof Ik TR0 of vl
C2Ccycl :
{:{% %S Oqtﬁy élsgl(g:?’er %ﬁ% gfp?:&gsgzg %(P@nlﬁﬁdund@a[ry khose in

y substituted
whldﬂ' % iy It]c‘gi Q@PX ahed oﬁgmndalg,ktyogether with the atom or atoms to which

theySEOyaRBssrenat e os o L TR CCORaE S a () R
C(S)('_%R %‘8}1 1 tS,i)zﬁlm ¥l whieR ng‘[z@-l’ Gy a;iriG{l-Cls alkyl optionally substltuted

| oal kyl', het
WlthHhalc@en e&iﬂle;ﬂoﬁglcpoglaies; émam;q aer;gcparr%rqj‘ls kgzp}é}qnpﬁb sxttfvéhtuged
W1t oaeﬂ,g(g bst ?{ @B% Se%h gif RI\?(%% ngﬁlhe&?ﬁ&{ﬂyb%q{ SPGP@WISyl

and one
optigtilyB3bsti@eewitaIORY ta(oomﬁicdicaﬁilwaﬂ&(&l)t@o#pp,&@tﬁey

SOz%ZZGka:)\B nSngc&Wed Cor g %Zq%f %RBE‘E &&/CI | l%ﬁ)t&%ohscgjgﬁcﬁﬁ to

€ dhalf Ry land Bt,i indepkh ntly, is
whll‘,}pgl\%? bl%uh@toggédw'alt%hdhc?ﬂﬂﬂeroc? loAd(d; Ry land B, ii de

ogen r or 5. . and Rb2
H of €,-8% ydlkydy or@lof Bk R yd CDﬁtSl%W&F‘FW“%‘MS‘YﬁTRE? Lo wi th

hal o f; RhcR3f Ro and Ryo,
hetsrpragpamab ALY Ferir AP IR R EFEC KR [P alfieRarTy and
1nde°;iéﬁ<¥etnltlgltib Do EOIR R thesSCOnpduRds,| RO 21 RhiRed Rogan by( R
-CO 2Rc2, N(R 01)- SQ2R02, or 0-SO 2-ROlI ; or X and
o of R2 and R3, together with the atomor atons to
whi/chNiihey are bonded, are C3- C2Chet erocycl oal kyl ;
P h of R4 and R5, |ndependently, is Hor Cl1-Cl al kyl;
e of RaaneheRT R, anCRs Girheall koy C1-Subatkyltoptienplly suhstituted with

C3- C20 heterocycl oal kyl, and the other of Rand R7 is
arybi Ris H and each of RO and RLO

In still another aspect, this invention features a compound of formula (I) shown
above except that Ry is H, C;-Cys alkyl, C3-Cy cycloalkyl, C;3-Cyo heterocycloalkyl,
heteroaryl, aryl, C(O)Rp1, CO2Rb2, C(O)NRy2Rs3, C(0)-N(Rp2)-ORyp3, C(S)Rpo,
C(S)NRy2Ry3, S(O)Rb2, SO2Rp2, S(O)NRp2Rp3, S(0)-N(Rp2)-ORy3, SO2NRp2Ry3, or
SO3R4y; in which Ry is H, Ci-Cis alkyl, Cs-Cyo cycloalkyl, C3-Cao heterocycloalkyl, aryl,
6-membered heteroaryl, or fused heteroaryl; and each of Ry, and Ry, independently, is H,
C1-Cy5 alkyl, C3-Cop cycloalkyl, C3-Cyo heterocycloalkyl, aryl, or heteroaryl; and one of
R, and R is C;-Cys alkyl substituted with halogen, ORc1, SRc1, CO2Rc1, OC(O)Re1,

5
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i ndependently, is Hor CO2Rel . In these conmpounds,

one of Rand R7 can be O</ NH2 ; and one O'R and
werBosassibe H or Cl-Cl al kyl optionally substit P BUS2H04/044004

aryl. In still another aspect, this invention features

a compound of forrmula (1) shown above except that Rl

is H Cl1-C15 al kyl, C -C2Ccycl oal kyl,

C3- C2Chet erocycl oal kyl , heteroaryl, aryl, C(OR bl ,

c(%ﬁ%é s% '\Bss‘%)ﬁ%?b % Nggi%*?)?@ (%R@b 5%%‘ @DERQZ NISRCI)

SO4R2), N(R. b8 (O SEPRER 2RHBe otdwr cmamm umHyﬁu eh aﬂm ¢3s ¢e|

cxcloaligh e PBEETIRTRY) T aPyp ebh e s ot it

eacRbf RHSEQ AR, aadepkndentld, i B 0, -0f fulkd, and.Rysloalkyl, C3-C20
i ndepen ently is H Cl1-C15 al kyl, C3-C2Ccycl oal kyl ,
het@@%@E@‘]@’i detseapeylod W] aryl, or het eroaryl; and one

o e SRl £ Ciaal &xh%ﬁkkb&fséﬁuéh%em\ﬁbﬁﬁusmé ogesin

C(O NRc1RC2, SCRR |
whiah XGs 2{R,1) oNO R)IF!CZ,nd b(leRzif B}aﬁ(l@a,q@gethw(vﬂ@(jh@@matoms to

whljgfs' gwpé@}e[ l% %R&: é;re g?( Egol lé?ltef?&cfo clo%@g%«iég 230 161&1‘?{1{1&{ R]%fls B%yl
sub%féa@hﬂi e@yllo rﬁ]ﬁ(e\ﬁl\%l?hdhgg%ﬁh g% € gusubmwd wmaed)Rcl,smm, ,
OQ(QH%p et COINRer Rz, SIS Ry ﬁﬁ@é‘c@%@y 3R gt NRer)-
CO% @c?g b2\ Qf‘E kQ?UfM?-N(II&QRSf QAd We otk 0BRY hnd R is H; or X

subset of the
and arstof fe sud Rmedgqﬂmwoﬂmhs atameor airpasclovwhighhiheyarg bogded, are Cs-

kTRt IR0, B e g,
andR; LLAEE @1k9b$ﬁbbtﬁ&ieﬂW1th (E§ Cﬁ h%ﬂﬁp(ﬂpalkyi avinl thh ofdlsp of B¢ and

Ry ?leE:I(’Q{Bdﬁ u@b?‘rt“i %?gi?t%? g ffnﬂcyfs% %Eﬁl 802Re1: or
C(W@, Sl Hﬁe@uﬁ(eﬁ(’en %ﬁ@r aar@Cgs@z ZreRReoc; NB@H{RL‘Zm these

O'RO2 RO1) -~ CO2R 2, N(Rcl) - S(IROZ N(R
o1)-CO- N(ROZRCS) and th@ other of R2 and R3 is H;
or X and one- O R2 andF{}. Hher with the atom or
atons to which they are e are C3-

rﬁé&%ﬁg %QQYRl ol K?’J:an Beac t20f ~ R4 aind oo of Rﬁﬁi_&pkp@hﬁrﬂdﬂlor

one of Rand R7 is

C1£1kylkyl$pbgnalb’wbﬁilwﬁed witardoehSrayeleyikys QFky SRﬂaNBﬂBﬁeOT
C(8B'I\tl]lgfr1Rg,f1n %vhlcrll'i each of Ry and Rp, independently, is H, C;-C;s alkyl, C5-Cyo

cycloalkyl, C3-Cao heterocycloalkyl, heteroaryl, or aryl.

In still another aspect, this invention features a compound of formula (I) shown
above except that Ry is H, Ci-C;s alkyl, C3-Cyo cycloalkyl, C3-Cao heterocycloalkyl,
heteroaryl, aryl, C(O)Rp1, CO2Rp2, C(O)NRp2Rp3, C(0)-N(Rp2)-ORup3, C(S)Rpa,
C(S)NRyRy3, S(O)Rp2, SO2Rb2, S(O)NRy2Rb3, S(0)-N(Rp2)-ORp3, SO:NRp2Rp3, or
SO;Ry,; in which Ry, is H, Ci-Cis alkyl, C3-Cyp cycloalkyl, C5-Cao heterocycloalkyl, aryl,
6-membered heteroaryl, or fused heteroaryl; and each of Ry; and Ry, independently, is H,
C1-C;s alkyl, C3-Cyo cycloalkyl, Cs3-Cao heterocycloalkyl, aryl, or heteroaryl; one of R4
and Rs is C;-C;s alkyl substituted with halogen, ORg1, SR4i, CO2Ra, C(O)NRyiRa,
SO,R41, SO3R41, or NRg1Ra; the other of R4 and Rs is H, halogen, Ci-Cis alkyl, Cs-Csyo
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R7 is H Rgis H and each of RO and R O,

i ndependently, is H CN, CCORe |, CQ2Rel, or C(0)NR
we@kReAs615 RO and Ri o, taken together, are PCT/US2004/044004

C3- C2Chet erocycl oal kyl . I n these O conmpounds, one of R

and R7 can be 2 ; and one of R4 and R5 canbe H or

Cl-C15 al kyl optionally substituted with aryl,

C3- CZOcycI oal kyl, OR, SR, NRNR f2, or C(ONRNRf2; in

o] D B SRR B .5
mdmnéfmdar igH, GorCiaalityl, Cbi@zstydldall@ﬂldhl‘@% haEpEgtlpalkh]l Beteroaryl,
o TR S SR S 3 SRR

hetéﬁaarsaz@ewmoea,l JE R, ; EBWEROITE] grfp@ﬂ@d:p@lshwy,l AnaleaslDaI B and
C(O Rbl, CX2Rb2, C(O) NRb2

RuoGisiongeay s Ebaogmmy s sy eboRsallah 6 a,

heter?‘%)gpﬁlkyﬁ(h@\ﬁﬁaﬁﬁ F%ﬁ c‘é@ﬁfb"dﬁ%‘i%) c@ﬁ\ﬁaﬂ@%‘%@? RS-0,

C(S0R: CASHYR 1 Bal @y NOLS(QEh®@Rac S@)N&lﬂl@?l S(QFN(R11)-ORp,

SO s S CIfl B 2Rk RER, PRRRARGI ORIy, ©2°"
PO@W&M) M)-N@sﬁm%ﬁbﬁémmn}lkwka@r w R &1d Ry,

heteroaryl:; one of R4 and R5 is

takey fpgFtheryip So-Gap ml%é!% g8 Ra-%terocmh@élk%@zﬁmand Ry, taken

T e

and Ras, QREpéraierin ci,syIdJ Gackwlkylh@i Gro@aclyalkylo €3~&bg/lheterpcwomilkyh

hete??ekrg; 8I %@d & CyC fkw R&Q X%get er 1th a:%gml or atoms to

wh1b1et}ewaarbdndedqﬁs (a;r (ﬁlzo,hefém@c}dalldyal ogen, Cl C15 al kyI
C3-C20 ¢ aI Kk C20 heterocycl oal kyl
het RFEER |t0 91|y (I)c??‘é‘ibset Fthegigt- @Scnheﬂ coRPdRare thasen

wh1@ﬁ‘§t 1§:§J'(§]y§013d)klx;! 1s C‘@;ﬁ ﬁg@hi‘éfl R %]Tkgl ﬁb@tﬂtuted w1th ar61 each of

ependent |y,

H, kyl
awldisoalldkgﬁlndelm @2@0th @ns(f’g}y)d I%MWV subwzéltmdmrﬂy hryl ;amg of Ra

ondB R A R NSRRI Sl e oy

is HRbne of R OAndNK-Ra ;1 -O@alkﬁ@ﬂbﬂ%hutw @ith 8GR heteddcdDbikyl, and the

ot G A RPER (7 2)y PR R 2) (i (31, PN o

C(S)-N(Rn)-NR f2Rf3; or R8 and RLO0, taken together, is
C3-C2Ccycl oal kyl or C3-C2Chetero pal kyl; or R9 and
R10O, taken together |s C3- G | oml kyl or
C3- C2Ohet er oc alk rLV\,hi,_ph ch OR N, Rf2,
In ﬂFasgcompou S, on 6an 7can 2 .
In a further aspect, this invention features a method for treating an infection with
a virus. The method includes administering to a subject in need thereof an effective

amount of a compound of formula (II):

O
Rs Ry Rg
Risy i Xy
N/’R\”/ \(/U\S R, 8
H N3 7
°© R (),
In this formula, X is N(R,1), O, or CHy; or X and one of R, and R3, together with the

atom or atoms to which they are bonded, are Cs-Cyp heterocycloalkyl; in which R,; is H
7
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and Rf , independently, is H Cl-C1S al kyl, C
-C2Ccycl oal kyl, C3-C20 heterocycl oal kyl, heteroaryl,
w@ero0anydiz3 or any two of Rn , Rf2, Rf3, and Rf PCT/US2004/044004
together with the atomor atons to which they are
bonded, is C3-C20 heterocycl oal kyl. Referring to
formula (1), a subset of the just-described conpounds
are those in which Xis N(R) or O RlLis CORb, in

' | Bogikyl
ol BB SRR i Lot
hete®BA,tarIUICEONRM , (HORE Y C(omfeolmzRA(Cb)ﬁd(ms @Ebzc@( bia| kyl

COR R OR; SO o s ST ORS, SRR or

soﬁ#{bﬁtvlzﬁlb'ﬁ @Qh\@f El 45312 Ghedpendeats,|ioal, KyiC;s alkyl, Chélzoot her

Ris H and each o

cycloaikd p@ﬁ@mhelteyocypg)amyb heteroppyd, or agyl) ﬁac{m ﬁﬁé alacgﬁi’ (%q,?agndently,
isH Oﬁ\,g%{d@n ga{()*?c;,aaakaecg d, ghe@eréwcmﬁ{yl asReskyl, &ML DR,

es a héd f or treating an 1nfection
SR.\Wot NRa Ryj; ot X. andloae nERhadl R tdgatheswith theratern 6F Ptﬁglstt%wélc

theyimpsiine: 5 Cr e ORI optokan PRy A R AR e 3

mdegeﬁdeﬁlgz?gs a, €)-c,d dlk;tlh@§Csoafymahmyuog$zb\naap¢yc1@1k3d;he@mary1

and oneCf andR3, to rwi ?té)n& loaTkvl

or ayl;eaeh of BindtRs mélypﬁ‘élﬁ@lt% %%F’é g‘y 3720 CYCIOaTYL,
ehek I @ £AdR Ak KYIC;s &yl
C3-¢2§Bg}epo§gl@g§l %;ceﬂoﬁ‘rymkﬁ Cbl)r/lg logg F%? 75 5ak KYIC;s &y

C3- C20
subshiﬁlted aith cl:azh kgztbl;ocm%kyiahmroara]; ot aryb(a(xy} fas| othergpfdRg, R, and
O NBbi N NRbi Rb2,
Re, SO RO AT T RES R GBS Sy SETe Cok o
he é&éﬁ,&ﬁlalkgb %ﬂeﬁfarﬁ@'ﬁb ORai, I(SJR%ME((D}Rd@ml%g G@)N&narfbllzc(o)-
epenaen , a a
N(Rad-QRo; Wéf@?}bkyémémwepﬁ@@’éﬁl%é%fg}i 838#5 1&3' ERIgHsL

- BRERIBM I Yryli shdhhe husi6h cSroahKis or EBefatifis C
= c?é%%g?@b?&g C20 ﬁgt érf)cycl oal kyl , heteroaryl, aryl,
vmﬁRd , SRci , or NRciRc2; or X and one of R2 and R3,

ooy WSO B el ey«
sevére abéte Respirhtoelesyamdeantiins, 4 luntdn cﬁror@/ﬁusaZZQ;EL or ghepatitis C
V1rusCI§}9§ rr(illni)stae!nl;)é ltc') a SCqu_]eCC% ?nhr%ecei rt}(l)e%é/ocfla hk c}{u\fe arl’]lle()tl.llel %mpound of
formula (II) shown above.

For example, one can administer to a subject infected with a virus (e.g., a severe
acute respiratory syndrome virus) a compound of formula (IT), in which X is N(Ra1) or O;
R, is CO2Ry1, in which Ry is alkyl substituted with aryl; each of R, and R3,
independently, is H or C1-Cys alkyl optionally substituted with aryl, ORc;, COzR.i,
N(R¢1)-C(O)Rez, or OC(0)-NRc1Re; each of R4 and Rs, independently, is H or Ci-Cys
alkyl; Rg is Ci-Cis alkyl substituted with C3-Cao heterocycloalkyl; Ry is H; and Rg is
C(O)Rqi1, CO2Ra1, C(O)NRgiR¢, or C;-C;s alkyl optionally substituted with halogen or

o)

OH. In these compounds, one of R¢ and R7 can be Ha
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or aryl; each of R4 and R5, independently, is H,

hal ogen, C -C 5 al kyl, C3-C20 cycl oal kyl ,
w@3082a&kes er ocycl oal kyl, heteroaryl, or aryl; BOTUSI084/044004

of ROR7, and Ris Cl-Cl15 al kyl substituted with C

- C2Chet erocycl oal kyl , heteroaryl, or aryl; and the

others of R, R7, and Rg, independently, is H,

hal ogen G -G 5 alkyl, C3- CZOcycI oal kyl, C3-C20

hetlg? /] %%ée%ty khis Hl@@ﬁfoﬂgé%rfs ik @:ﬁlﬁ%& a dg(rjal prolter?se
(e. gv;,ia,|coh)n§{v1m1| dC[Rdﬁoteas‘edee pélnpiaems Inylral profttas€)iin @ceB, tyl ckw;atactmg

e G RGHY SR mop g eSS AR () eV RERAN L | <

part{ouldr [tHiS .inVeRti PR fdatigesl Amhethbd foy idHIMERE b @@fefmwlesplmory
met hod for treati ncL@an infection with a severe acute

SYRYrgEAsiviTat Hrly PEFREP Grv AN CQEPnaHIA dAYA PEOSTAEH £F P hgRatis viral
@ised hepatitis Cvirus, by administering to a subject
I'n need thereof an effectlve anount of a conpound of

f orlmalfertier hypesh thiminabuice. fedtares exempéund offierngdan(II) shown

adm nister to a subject infected with a virus (e.g., a
above

Yevere acute respiratory syndrone virus) a conpound of

f ortastilda Glrther aspRetpttiicinvefition fédhiRad 3 method, foﬂrealtlﬁg ORREon

in which Roi is alkyl substituted with aryl: each O R2
withy BicpERavirid&ge ﬁHéH‘FF‘S}’"“F ar gyhggpoveps)oiThe mgthayd includes
adnﬁlfﬁgﬂeﬁﬁ%{ol af su%}é*é?ﬁ' el BRrek e @ cYive afBunlt of g’%ﬁ ound¥fBSkmula

) , OC(O -NRd R02; each OR4 and ,
(I)qrrad:@pw@nm@iwﬂfynnmls(m or G-Ci5alkyl; Ris o -G 5

P A B PR AR i

picaahdeyilal pptaagnlg.\ansutesdvitaliprectayd drin rhimoogard (Oprodéhsd)lih £Obel1.

I n hese ounds, .one_of R a R7 can be.n 2In a
T hefva?t c%z@i?%tacm the; Cﬁ]vEé’HPlaBﬁPfg%%YF@F@é‘nhoﬁ?e%W“%Pf
fonﬁmbl(@b;ae&nﬁoaﬁuro@lforaw@%se (e.g., a coronaviral 3CL
protease or a hepatitis viral protease) in a cell,

by o o#it aa@ltthﬁgaspm thislinventiotfeatyrastafchemioabsmthstiamedfoda The
conpound of fornula (I1) shown above. |g@ particular,
this invention features a method for inhNeiMing a

pro

severe acute respiratory syndrone viral pr ot ease,
a human coronaviral 229E protease, or al hepatitis C
viral P,HN OP,

method includes reducing a compound of formula (I1I): 0 (1), to form an

alcohol, followed by reacting the alcohol with Ph;P=COOR in the presence of pyridine

H
Ox N

OR
PyHNT

sulfur trioxide to give a compound of formula (IV): o (IV), in which
P, is an amino-protecting group; P is a carboxyl-protecting group; and R is C;-Cis alkyl,
C3-Cyo cycloalkyl, C3-Cap heterocycloalkyl, heteroaryl, or aryl. In formulas (IIT) and
(IV), P1 can be t-butoxycarbonyl, benzyloxycarbonyl, acetyl, phenylcarbonyl, or
trialkylsilyl; P, can be Ci-Cys alkyl; and R can be C;-C;5 alkyl.

9
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protease. In a further aspect, this invention features
a conpound of formula (I1) shown above. In still a
wo moslerizaspect, this invention features a metPOTUSZING/044004
treating an infection with a picornavirus (e.g., an
enterovirus or a rhinovirus). The nethod includes
adm nistering to a subject in need thereof an
ef fective amount of a compound of forrmula (I) or a
conpeunlduRf, doiEid Q%tﬁetlclﬁtﬁ& dah f@rtf el iddMRTe rBRBGGE the
this invention features a method for inhibiting a
amipp-portering gedupgh of elaas@rr(p@ugi of farrmdm (180 do fmm a prsbdepwtected

intefin nccf i 2'8 g%eérgl%cttﬂnﬁ s{3 & eli)r%)tectré%i ﬁntgrﬁrllelél %h W%ﬁs)—

of a conmpound of forrrula(l) or a co odhd of formul a
(). I'n yet a further aspect, this tion features
a chenmical synthetic nethod. The Pl ne d i ncl udes
reduci ng a conmpound of fornula (I (1r1), to form
an al cohol, followed by redtHN Rwith
Ph3P=COOR i n the Presence of pygidihe H -NN P1HN- g
CORHsigigigra qompoxndiel fopmglay¥):a compobund of for mu(\@, {whyich Ps

o D o0 ARG SSE A CREQHB ) -

Cao ﬁatef@@clog/lkﬂohétkrp hr,yl ©3 aG20Themethod yar fathéyihglude removing the

In fo nd (LV), Pi
s BT iR Gy Sy o LA TG C BRDR = Searbis g protected
intePediytk Coi BigsMyreactiBp the dedbdydesprbietied RrergRAiabew ] R (BN-CH(R,)-
al kyl; and R canbe Cl1- 5 alkyl.In particular, the
cheni cal synthetic nethod can further incl de % emovi ng
the am no-protecting group Pi of the conpound of
formula (1V) to forma first derrotectded

i nternmedi ate, and then reacting theH’ If t - pr opect ed

internmediate with PsHN- CH( R®)HN Nve mpound
coBtr &Y @nlpbhing B folhutal gphi ch P : VD), in
which R, is H, C;-Cys alkyl, C3-Cyo cycloalkyl, Cs-Cyg heterocycloalkyl, heteroaryl, aryl,
C(O)Rp1, COzRp1, C(O)NRp1Rs2, C(O)-N(Rp1)-ORp2, C(S)Rp1, C(S)NRy1Rb2, S(O)Ry1,
SO2Rb1, S(O)NRp1Rb2, S(O)-N(Rp1)-ORp2, SO:NRp1Rp2, or SO3Rp1; in which each of Ry,
and Ry, independently, is H, C;-C;s alkyl, C3-Cyp cycloalkyl, C3-Cyg heterocycloalkyl,
heteroaryl, or aryl; and R, is H, C;-C;5s alkyl, C3-Cyy cycloalkyl, Cs-Cyg heterocycloalkyl,
heteroaryl, aryl, OR;;, SR.;, or NR;;Rep; or X and one of R; and Rj, together with the
atom or atoms to which they are bonded, are C3-Cy heterocycloalkyl; in which each of
R¢; and Ry, independently, is H, C;-Cis alkyl, C3-Cyg cycloalkyl, C3-Cyp
heterocycloalkyl, heteroaryl, or aryl. In formulas (V) and (VI), P; can be t-
butoxycarbonyl, benzyloxycarbonyl, acetyl, phenylcarbonyl, or trialkylsilyl; and R can be
Ci-Cys alkyl.

Alternatively, the chemical synthetic method mentioned above can further include

removing the amino-protecting group P; of the compound of formula (IV) to form a first

de-protected intermediate, and then reacting the first de-protected intermediate with a

10
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is an am no-protecting group and R5 is H, hal ogen,
Cl- C15 al kyl, C3-C20 cycl oal kyl, C3- C20

whedsneayx| oal kyl, heteroaryl, or aryl. The nepdiDUSIa#N044004
further include renoving the am no-protecting group P3
of the conmpound of formula (V) to forma second
de-protected internedi ate, and then reacting the
second de-protected intepnediate with R HN-CH(R2)- 12
RHN- H u | 0 COOH toRg |v a@onpound of formula (VI):
OR5 O (Vl), in which Q C 15 al kyl, C3-C20
cycl oal kyl, C3- CZR)lHNete oc Kyl , heteroaryl aryl,

congo Ry %@%’é}’ﬁ s & O)Féef( DR V8 SRS

S(0)-N(R M-0R b2, SO2NRbHRL2, or SQBRM i n which
each of R 1 and Rb2, i Badently, is H C -C15 al kyl,
C3- C20 cycl oal kyl C3- et erocycl oal kyl ,

ahd R2 is H, Cl1-C15 al kyl, C3-C20

het er oaryl , laryl
cycl oal kyk )eﬁ,@;zo/”h PBal kyl, heteroaryl, aryl,
C]):/%m Rg?/ or NR RO% or and oﬁe of R2 andyRS d
formulg&YRer wi t h°t he %at om or atominIblmmhl@thlh%ﬁ Gr-61s alkyl,
r i C ch of
O LR, € e o AR RO COB o

C(O)Wlbdah,@(())-l\mmmmeit(ébm YOEIRKRE2, SEEReT, G%Kil, or

S S TR P A, AT B ot i,

mdezﬂeﬁdaﬁlﬂgal@bpmﬂcls ﬁlkrlt Cgmirz&%cﬁdalw caa@q hElefR 1Bk hé&m&ryl

al rl% Alternative t he cheni cal synthetic net

or apdink1 b & a{fa@@l@ywn Chg pysionies Crideteeasseloplyl h@teroaryl aryl,
OR%{TS\})@? &ﬁ\gmec 'd?.— JAir,hd kY %g&ﬁ@?%ﬁqge&o&%md& to

orm a rst e-protected”i nt er medr at e
whithéry pedmniled) atdfé3 -Cioeterabyelonliyle it which radr ofikdi atdeRy) t h

R TS RS W
or akyd; 4dd FGlis ] halagétly 0y -Ce3a16A0CE e Galok (gifzs:g&eroc%oalkyl

het erocycl oal kyl, heteroaryl, aryl,
hetetpaty N2, C( O) - N( Rbi ) - ORb25C( S) RM C(S) NRbl Rb2,

S( @y R@ci.lition, HEHnical synthetic method can further include removing the

amino-protecting group P; of the compound of formula (IV) to form a first de-protected
intermediate, and then reacting the first de-protected intermediate with a compound of
n( Q
PHN" NN Son
formula (VIII): O Rs (VIII), in which nis 1, 2, or 3; P4 is an amino-
protecting group; and Rs is H, halogen, C;-C;s alkyl, C3-Cy cycloalkyl, C3-Cyy

heterocycloalkyl, heteroaryl, or aryl; followed by removing the amino-protecting group

ON—NH.
nf Q
N NW/U\N _~_OR
H

P4 to give a compound of formula (IX): O Rs O (IX). The

compound of formula (IX) can further react with R;’COOH or R;’COCI to give a
11
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S(O) NRbi Rb2, S(O) -N(Rbi)-ORp2, SO2NRbi Rb2, or SO3RbIi ;
i which each of R M and Rb2, independently, is H Cl-Cl5
wa@bdogloge18- C20 cycl oal kyl, C3- C2ohet er ocycl oal RgT/1S2004/044004

heteroaryl, or aryl; R2 is H Cl- 5 alkyl, C3-C20

cycl oal kyl, C3-C20 heterocycl oal kyl, heteroaryl, aryl,
ORci , SRci , or NRciRc2; or X and one of R2 and R3,
together with the atomor atonms to which they are

bonded, are C3- C2oheterocycl oal kyp; in which each of R

d and RO , independently, is H C1N-8M&Ikyl, C3-C20

cycl oal kyl, C -C2Q05het erocycl oal ky] teroaryl, or

aryl; and R5 is H 1 hah , -C15 alkyl, C3-C20
cycl oal kyl , C3- C@Shep-ebo Mcl L k teomaryl, or
aryl. In addition, the caIHsyn hetli c nmet hod can

confp@ﬁﬁ&&l!’fohﬁﬁllaléﬁ? renovi n@ th'és am no- pr oPect iy, 1%@1;!@1 R’ is
of the conmpound of formula (IV) to forma firs

H, Qilecpra&Yé&Se@zmcﬁ%l@?lhﬂdCaﬁeo hezgreryeloatkyh dgterany. ftfbi]e of PRt Ro1

belr%?,% (Cc\}ﬁﬂj ('5‘3 2% &U?\ﬁlﬁl)e?%%omﬁrgwgﬁgﬂ{x?{eﬁc?alr%lj? or,op;ryl. In

fornpdag &V Iﬂm (&X), ang (X5, Betanty tdhutnxyrarbonyl Renzgotycatvehylgamstyl,
Ci,- C15 al kyl. - C20 cl aal , -O
Pheﬂ%fagﬁ%@&%%ﬁ“kﬁgﬂﬁﬁa&dﬁ & YJBF a fol | owed by

r emviidigoh,hkis alﬁﬂeﬂﬁorpérfébﬁﬁﬁdsékga lgfra@mce‘aﬁcatl @oBbY¥tich that
compound of formula Sﬁa)?/ﬁ ORS5 t e conpound of for rrul a
confafngyan SERCHY {Franpant Pl netpf fje abexgmentigged-copppunds and a
phaﬁhéé%u@caﬁg/ac&p&%mm of formula (X): ORS mwic 1' s
al kyl, C3-C20 cycl oal kyl, C3-C20
het"l“évue@ompb@mskaﬂthe ihedngipn arciude tlaer qnmpocundmbmel%i aspeglhap
1- C15 al kyl -
el ke G vt PRI by etaiR g e

betwdéhlah)anioplaXil a pasidvélXrharPed gramp p:eg ,tarbmbpoxrys: adrbmmﬁ of the
benz onycar bfonyl acetyl, pheqyl car bonyl ,

invenipa| Rytraples ot sugpfe pigngingudeghleridy, quwﬂe l?ﬁd%\aalf%t?adﬁtrate

phobphate, LR e@An&NERA 3B réacRRR MREAIIHE Al ikewise, 2 salt can
lql@;pOSI tion that contains an effective anount of at
als

meshizetwéent eatigh enda n@dtlmi]ﬂ ebbre@iwoum thse. acrad)ca;ylate) ona
conﬁ) ﬁ‘ﬁ({'@ﬁﬁé‘ ;nv%r?tliolrp./ }ﬁ(%glgp s ﬁes Gtab R & S ?llu ound

€S %r{P 1on otassmm
I nventi on I NncC npoun errseq g
ion,wedgnedem ion, calcium ion, and an ammonium cation such as

tetramethylammonium ion. Examples of prodrugs include esters and other
pharmaceutically acceptable derivatives, which, upon administration to a subject, are
capable of providing active compounds of the invention. A solvate refers to a complex
formed between an active compound of the invention and a pharmaceutically acceptable
solvent. Examples of pharmaceutically acceptable solvents include water, ethanol,
isopropanol, ethyl acetate, acetic acid, and ethanolamine.

Also within the scope of this invention is a composition containing one or more of
the compounds described above for use in treating an infection with a virus, and the use
of such a composition for the manufacture of a medicament for the just-mentioned

treatment.

12



their salts, prodrugs, and solvates, if applicable. A

salt, for exanple, can be forned between an ani on and
w@2emsdieyel y charged group (e.g., am no) on aPCDUPIOIGH4004

of the invention. Exanples of suitable anions include

chloride, bromde, iodide, sulfate, nitrate,

phosphate, citrate, nethanesul fonate,

trifluoroacetate, and acetate. Likew se, a salt can

al sphebeidiRIBA: Qﬁhmeﬁ%ﬂﬁ ﬁﬁ’én St t?x—pﬁilvgntfb‘ﬁg@é LeY &nth ip the

charged group (e.g., car ate on a conpound of the
destrigtionthetry. Glhanfrrasesobj sculs taadb hdvapmpeon3he mybwite vsitidieum

0 n mion, calciumion, and an
mﬂﬁ??b%gﬁﬁﬁcasggﬁnggmﬁnglﬁ ﬁﬁﬁ%thylannonlun1|on

Exanpl es of prodrugs include esters and ot her

phar maceutical |l y acceptabl e derivatives, which, upon
adm nistration to a subject, are capable of providing
active conpounds of the invention. A solvate refers to
a conplex formed between an active conpound of the

i nvention and a pharmaceutically acceptabl e sol vent.
Exanpl es of pharmaceutically acceptabl e sol vents

i nclude water, ethanol, isopropanol, ethyl acetate,
acetic acid, and ethanolanmine. Also within the scope
of this invention is a conposition containing one or
nore of the conpounds descri bed above for use in
treating an infection with a virus, and the use of
such a conposition for the manufacture of a nedi canent
for the just-nentioned treatnent. The details of one or
nore enbodi ments of the invention are set forth in the
description below. Oher features, objects, and

advant ages of the invention will be apparent fromthe
description and fromthe clai nms. DETAI LED DESCRI PTI ON
Shown bel ow are the structures of conpounds 1-145,
exenpl ary conmpounds of this inventioni. HCNo HHo U
HOHO1 2
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4 6 H O Conpound 7 Conpound 8 Conpound 9 Conpound

10Conpoundl1l Conpoundl2 OOH O=SSCH3 0O0r NOHHODO
w@oopoerdd3 Conpound 14 0 NH2 H JCH' 3 H OH grOT/Is1d04044004

O Compound 15 16 Conpound 17 Conpound 18 O Conpound 19

Compound 20Conpound 21 Conpound 22 Conpound 23

Compound 24 NO/ ~HOHHHHool HOHo\ Or

Compound 25 Conpound 26

DETAILED DESCRIPTION
Shown below are the structures of compounds 1-145, exemplary compounds of

this invention:

H H
O N Ox-N
OH
0] OHH 0] O H O
OJ\N N\S/U\N A~ 0. _~ O/U\N NYU\N A~ O
H 0o X H O H O < H )

}

Compound 1 Compound 2
2,048
O N\)J\ P O\/ 0" >N N\;_/U\N F (O N
H ©O }»H 0
Compound 3 Compound 4

H H
O o N \V Oy-N
O
0 H O
0 H O
O)LN/E/(N\.)LN&(OM ©AO/U\N N\é/U\N A~ O~
@A H 0 \7’H 0 H o \/ H O
Compound 5 Compound 6

H H
O« N Os N
(0]

0
O 0O H O
o N NV”\ O~ o N N:/IJ\N P
H O >’H 0 H O }H 0]
Compound 7 Compound 8

0 H NH, H
0=5-CH;  Ox-N O N
o)
O 0 H O
O N N\/”\ = O\/ O/U\N N\:/IJ\N = OM
H O \7"H 0 H O }_H o)
Compound 9 Compound 10
14



NH2 H Hn X9 H 33 H 00y

-N g ONOHOLOf NHHO

Conpound 29 Conpound 30Conpound 31 Conpound 32 CH3 S

woikbo®0s6e3 H H o Conpound
i H9 OH o Conpound 35
Compound 38 Conpound 39
Conpound 41 Conpound 42
Compound 44 H TN> OHO

HN O’%
OLN
O K:NJL J\j;)\(o

Compound 11

O’CHg

H

Compound 13
O NH2

H “OH Ox-N
N
H

Compound 15

H
Y o

0
0

Og N
ﬁi {Pi
O
‘ Q
o N 0=S-CH;  OxN
O H O
O N N\/U\ P O\/ @/\O/U\N N\é/U\N . 0.~
H =

33 Conpound 34 O O=S- BHBUM400044004
Compound 36 Conpound 37

Compound 400 Ho\ HO
HOHOOCHIH O O Conpound 43
oJ Ho HOHOS

%%

Compound 12

H

's) \7/H O
Compound 14

CH, .

o i

Compound 16

o} O H O
H O X H

Ho}H o)

Compound 17

)(i H O 0

» Compound 19

Compound 18

H O

Compound 20
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CH H Conpound 45 Conpound 46 Conpound 47 Conpound 48 H
or 00OHOHHo00 HOHIGSNNVYNN O OHo\ HO

wo ar3/0&aepound 49 Conpound 500 H O S- CH3  V NeET/US200H044004
? H3C-S-N g NL :V( OH OH O O Conmpound 51 Conpound
52 OHOOHo Conmpound 54 0 O H O H3C O H o Conpound
56 HHN V N\

S oA LR KE OJ%M fi

Compound 21 Compound 22

H
Oy-N

O N

O 0] H O

_/—N N N\)L o~ 0~ @—N/U\N N\;_)J\N A~ 0O~

cl H H o } o] H H 0O 17’/H o)
Compound 23 Compound 24

H
O N
o) H O
N N N\)J\ @)&N N\é)J\N O
H O }H o)

OHHo‘

Compound 25 ‘ Compound 26
CH,

2 H
Os_N 0
/l(])\ H O O NHH
oo N\:_)LN O - o~ N\)J\
H O =< H O 2

Vg
O Compound 22/

Compound28
H
Os N //© O N
O
/[(J)\ H O O © H O
>O N N\E/U\N PN WN N\i)J\N O
H O }H 0 H o }H 0

Compound 29 Compound 30
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HZN OO f . NNIL' O H H O Conpound57 Conpound58
Conmpound 59 Conpound 60 rO 9 H6 H HZN O NH2 Conpound

W® 2006A6d32spound 63 Compound 64 Hr > P N o ?CQP¢H/051400044004
Compound 65 Conpound 66 0 -N H O Conpound 67 Conpound
68-NH H3C CH3 O HOCH OCH3 Vo Ho Hr -CH3CH3

Conmpound 70 H OV N
H H
\{/ O N Ox-N
0
i H O 0] OHH 0
H O }'H O H O }H 0

Compound 31 Compound 32
Chy

0.0
T H
OH
S H O O H O
/_N/U\N N A A O HsC o\ N Ao
HC H H 0O }H o) H O }H 0

Compound 33 Compound 34
Q
0=8-CHjs H H
H O O H O
O
oH O }H o) H o }H 0
Compound 35 Compound 36

O

H H H
Oy N Oy N
6] H O 0O H O
o N NE)LNJE\WQ\/ o N NQLN O
H O }H o) H O }H O

Compound 37 Compound 38

F H F o H
0 N

N F

0 H O jJ\ H O
R R S

Compound 39 Compound 40
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OHCH LHNOHOHOHOV-HHCH 3 S H3 Conpound

71 Conpound 72 H3 oCYCH3 H3C a N H o Conpound 73
w@0os0661exIH/734 O CH3 H O -N HNL1/4 H H3C OH CrOT/HSI0042b44004

HOHOHV-CH3 HOHOCH3 V -CHCH 3 3 Conpound 75

Compound 76 CH3O ¢ CH3 HN H3cL Ng NL Nr CH3 H Co HH

OHgHHOI" CH3 rCH 3 CH3 CH3 Conpound81 Conpound82

O

H H
N
D Ox N N O _N
\ & \ 7
i H O o) N oo
o N N\é)J\N A~ O~ O/U\N N\;)j\N O
H }H 0] H E
Compound 41 Compound 42
H
O N
0] H O @)
o N N\;_/U\N P OJLN)\H,N\i)kN O
H o < H O H 3

Compound 43 Compound 44

H
Ox-N
0 H O 0] H O
OJJ\NI(N\/U\NKE)\(O\/ S T A L
@A H O 5\ H o) ©/\ H O -\ H 0

S.

S-CH, CHs
Compound 45 Compound 46
H H
Os_N Os N
0] H O O CHzH O
Ao Nyl o PN Ay o
H O ‘\ H 0O H O = 5 0
S\CHS NH,
Compound 47 Compound 48

H
O« N /@ H
Og-N
2 Lh S :
Pt e g
H 0 = H 0 HsC-$-N YN YO

0 OH O H o)
CHs \]/

Compound 49 Compound 50
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CCHB3oVHO( OHOCY H3OCUL NgLNgoOHH
FHO>CH 3 CH3 CH3 Conmpound 83 Conpound84 H O
662H3C CH3 3 HC% 0 0 CH3 H O H O J H ECHUS084/044004
H3 Conpound86H3CCHHcHsTJ(13VUHO/rNNLO
CH3 HOJ HO >CH 3 CH3 CH3 Conpound 87 Conpound88CHq
0

HH -CH3 UJ 3 0 HCH3O H O CH3
0 o H H
0=5-CH, N Og-N
3 ><
0 H O H O
HoC-§-N" Ny Ny SN O HN™ S NS O
OH O =< H o) o) 3/H 0
Compound 51 Compound 52

H
\’/ O« N o
@) O H O
0 HoO A
HaC-8on e N AN A O 0" "N N\g/lLN N O
3C-$ 7N O H o 3 H o)
OH © 3/H 0 I e
Compound 53 Compound 54
H
\,/ O« N
O O
0 H O
N
HC O H o) V/ o) c—" N H O = H o}
Compound 55 Compound 56

A

O
©/\O N N\/“\ A~ O O N N\/U\ & O\/
H o >_' o) A

Compound 57 Compound 58

u( ’
0 Og-N
O 0 OH o
@/\ N\/”\ O ©/\O/U\N O AN O
! } 0 H 0 3,,” ©
Compound 59 Compound 60
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CH3 Conpound 89 Conpound 90 H3CL( ~Ofr oL Nf NL g
NOCH3 K HOH O>CH3 H >CH3 CH3 CH3 CH3 Conpound
w@200806qesind 96H H3C 3 H3 CH3 g -N H3cl CH¢BCS1DbIB044004
HH oOHHOHO/ CH, - CH3 CH3 CH3 Compound 99
Compound 100 HH H CVi H,33r NOUHODOA
NNANOWH - H3

w
IO
oo~z
<%

NH,
Compound 61 Compound 62
& o 0
S NH OGN - NH
o w0 Xk 8
X J N L o O N YNNI O
(yoNr LN Ho L H o0
H O <_H o) >—
Compound 63 Compound 64

H
O N
Y g .
N o) o N o
QJLHO_\@?/O\/ S\L%S\J\N O

Compound 65 Compound 66

ok,
NH N 5
0O H O O H O
xoxNJ{(NYmNE/;oV XO*NE(N%N P
H O =<_ H 9] H 3
~

Compound 67 Compound 68
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Conmpound 101 Conpound 102 H H3C CH3 O N H3C CH3 JJ r

PHE NYNVHOHOVHOILJHOVHTICH3 CH3 CH3
w@eompoedids 103 Conmpound 104 H3C CH3 H3C CHs o XPOT/HSZmHO¥B44004

CH CGANVNTNNCHOVHO®>SH3 3 CH3 CH Conmpound

105 Conpound 106 CHS HOCH Ol GBVYOHH ONN, HO

HNY -CH3 CH3 Conmpound 107 Conpound 108H3C <VCH3 1 >

HOVCHH 0 CH3 CH3 3 Compound 109 Compound 110

CH, NH HsC
0 §H3o
@kN N A O CHy C(\k _ O\/CHS
H o % H \-O
CHs
*s*'s
Compound 69 Compound 70
. H
CH, CH, Og-N
CH3 o CHay
O\/CHS ©/\O/KN N\;/U\N 0. CHz
- N 2 H |
N o) H3 O \ H O
CH, SiCH,
Compound 71 Compound 72
H NH, H
3C CH3 ° N
H
N A O._CH & 009
= 3 $
HsC oN 0 - o” NN N O Ch
3 H O X H o)
F N—CHj
CHj
Compound 73 Compound 74
O’CH3
H3C OH
O._CH
4 3
@ ~ o N N\_)k ao CH;,
CH3 H 0 0
I ¥CH3
Compound 75 Compound 76
CH3
Hsc/f\ N\_)J\ O._CHs N N\)k O._CHj,
CHs H O : H
CHs CH3
CHj CHs
Compound 77

Compound 78
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HHC CH3 ONH3 ¢c cCH3 oHo Hn HH o0 CH3 -CH3 CH3
Conmpound 111 Conpound 112 CH3 O . CH3 HBC CH3 q u HO

wo 2@spaend 113 Conpound 114 H3O CH3 O BV 0 HeQx/(St00044004
H n CH3 C Conpound 115 Conpound 116 H O N HaC H3 H 0Y
HoooHOVHYV VCH3 0 CH3
o H
N
/(2( o OH
N\)J\ O_CH O H O
H2N s o oN N\E/”\N _~O_CHy
CH3 [j H o M O
CHa \\HSHS
Compound 79 Compound 80
H o H
H,C._CH Oy N H3C._CH N
) 30 “ECH o fCH%
0°%°h o )(])\3 H O
H3C\O)|\N/\H/N\E/U\N N OCHs oAy N\E/U\N _~O._CHg
H o 3_H o) H o <_H o)
“-CH “YCHj
CHs3 CHs
Compound 81 Compound 82
H H
H,C._CH OxN H;C._CH Ox N
he W<CH:§, ST CH;,
03 O, HiC O, o
o\\ ’/O H
cx\/\o N N\)l\ _~,O._CHg F>( N\/”\N _~O._CHjs
H 0 0 o]
\rCH3 \FCHs
Compound 83 Compound 84
H
HsC._CHy  OsN HsG 3 CHa
\FCHe, H3C o
saac
o NX(N\/U\ _~,O_CHg A N\/U\ O_CHs
H O \ H o) ()A
S.
CH3 S\CH?’
Compound 85 Compound 86
H
H3C CH3 Og-N CHs
O 3
Oy L’( PN CH3H2C\/\O NL(N\)L O._CHj
0 o] o] o]
\rCHs \!‘CHs
CH, CHj

Compound 87 Compound 88
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Compound 117 Conpound 1180 H3C CH3 OH CCHH3 3 H (g

OHCf CoHOONoOTrN HOHO>CH 3 CH3 Conmpound 119
w@oonpoeids 120 3 cH3 H H3C CH3 O NH O N o CH o PCFHUS2003/044004

OHHOHOHO CH3 CrcHH3 3 Conpound 121 Conpound 122

CHI—|3CCI—|30HH3C3XSCI-BOgHOHOIrCHCH33
Conmpound123 Conpoundl24 CH3 ] HCCH3 } ONO( HOTr
N N CH3
U HiC_CHs  OWN
o) N N
C(Hj; S TCH;

0 0 : o
\~CH3 “ICH,
CHj CHg
Compound 89 Compound 90
H

HsC Oy N "HsC._CH O« N
N ‘é Ry o JoCHs

3 H O 3 O

o o) H O
©AOJKNL[(NJN O CHe @ﬁo)'\N/Y\WN{U\N /N

o) O CH
\\CHS 3
CHs

Compound 91 Compound 92
H
Os N Os-N
0 o 0
HsC CHs H H\CHg CH 3
CHj 3
Compound 93 Compound 94
HCo_CH;  ON H
N
3 W<CH% HsC\‘<%"'_‘|3 O, N
H1sC HsC O~ °
)0,\ H O CHs 0 H O H
©ﬂo N N\i_)J\N Z NO,CHs o N N\;/U\N / N\|/CH3
HO Ny, © H O % _H 0 CH
3 ~CHj,
CHj CHs
Compound 95 Compound 96
H H

CHs  O_N HoCo CHa  O<_N
’ \gCHeé ’ é “<CHS,
)O,\S H O oA Y Oh o
o ¢ 0 H O °

Compound 97 Compound 98
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HO Ho >CH 3 CH3 Conpound 125

HsCGf-CH3 HHCYc 13 HV O -NOOOH ,NHO( " HOO
WOIR0080661¥3 0A N N NV CH3 Ho H O U H o CH CH3 ErBUS2004/044004

Compound 127 Conpound 128H3C TCH 3 H CCHH33 H T CyNH C

N3HofrvLNgNLLC HOHHKHOH CTHC3H3

>CCHH3 3 Conpound 129 Conpoundl130 H H3C CH, H3C CH, O

eV H3@B OHH3OF HOH O F CH3 VCcHH3 3 Compound 131

Compound 126 / H3

Compound 132

H
CH o)
HsC < \I<CH?§, N
HSC \Q N i
@/\ N\/u\ ©/\O NL( Z O\O
\I\CHs E§H3
Compound 99 Compound 100
H
HaC. CHs Oy N HsC._CH o)
“ECHy s W<CH33 N
@AO/KNL(N\)J\N _~O._CHs ©Ao NL(N\)J\ =0
H o =< H 0 H O
N-CH \~0H3 o
CHs

Compound 102

H H
HsC._CH;  Os_N H;C._CH o
3
©/\OJ\N \/”\ b O\CHg OAO/U\NJ;(N\:/U\N P O\/L‘CH;;
H O 6] H o %_H 0
\\CH “CH,
CHa CHs
Compound 103 Compound 104
H HsC._.CH O %
HsC._.CH 0] N
S YCH; N o L CH;
HsC, O o 5"30 0]
o) H CH3
oot @/\O/U\SJ;(N\/U\ e
H O =<_H 0] O CH
“-CH, “1CH, ’
CHa CHs
Compound 105 Compound 106
HC_CH,  Own CHs
c ?)<CH3 YECH:; Os N
)()J\S H 0o OH3 HCH3O
o N YN A Lr( PN
H O N—cH OH ©/\ E z E" H
3 “I-CH;
CH

Compound 107

Compound 108
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CH3 HH ( H3 H3c rB3 TN> OO0 uHo O HH3YCH3 H3 C
H3 OCHg OHOi CH3 Cr-HC3H3 O Conpound 135 Conpound

wa 3@s50sdesrpound 137 Conpound 138H3C H3 N H3C BEHBUBBCEB044004
OHBSCGCH3I OYHOOYHOHOH-CH3 OHo CH CH3
Compound 139 Conpound 140 HH H3C CH3 ON CH3 O N HaC

3J3C fr

Compound 117

25

m 83COCH OL . HOHHOL J HH06 L n

HOHCCH3 i CH3 H3C O CH3 H3Hc3-CK C uH3
HiC._CH O % H;C.__CH 0O §
N N
STCH; S CHy
HaC. O HC. O
LR (Fe N
o N NN N-CHs o NWN\{KN SCH
H 0O H O H o < _H O
N, “YCH,
CH, CHs
Compound 109 Compound 110
H
HyC . CHs Oy N HaC._CH Ox N
’ W;CH3 ’ W<CH33
o® 03
CH
H O 0] @ H o H o]
\\CHs \\CH3
CHj CH,
Compbund 111 Compound 112
CH3 H H
H C._CH @)
O TCH; Ox N : W<CH§ N
Jiege CHso o °u
H
I N A o N NN
go N 7N 5 H O % H
Hoo K cH, O
CH; O H
Ha 3
Compound 113 Compound 114
HiC.__CH 0] % H
§ é ?CH% N HH3C\l< O=_-N
3
j)\ H O o° H O
@o NN ﬂ O.ch, @\OJ\N N A A CHs
H O = o) H O X_H O
“-CHg “Y-CH,
CHj CHj
Compound 115 Compound 116
' H HsC
H3C CH3 0) N 3 CH3 o) H
N
H3C \gCH3 v CH3
O
O 3 :
CH r o
\(';Hs 304 \FCHa o}

Compound 118



Compound 141 Conpound 142 CHr H H3C CH O N O N H3C H1

A OV\JYOHOVOHO( B HHOOHOOHO ">CH CH3
w@eowsoerids 143 Conpound 144 H3CoH3, Cy Qu H H oPCDOpmO#IGH4004

145 The conpounds descri bed above can be prepared by

met hods well known to a skilled person in the art. For

exanpl e, Schenes |-1V shown bel ow depict typical
synthetic routes for preparlng exenpl ary conpounds. In
t hese schenes, Ri ' R2, and R5.agre @¢, defined

in the SungFQHs Nn above. Details Bf ¥pcapar at iron
of thesg OHQS re provided in Ex Ces Oy N
1- 145CBC e NH2 NHBoc HO COH prg ﬁctkgn

H

@ﬂﬁ H 0 o O)LNLT(NYKN N.5-CHa
\(\CH3 o) H o

o *_H
\I\CH3
CH3
Compound 119 Compound 120
H3;C._CH H3C CH
" CHy H ek, H
O\\‘,NH O+ N o Os N
©/\o N N\s/U\N = o N N\/”\N _ 3
H o =<_H H O =x_H O
“r~cH, O ~cH,
CHj CH3
Caompound 121 Compound 122
CH
HeC. CH Os N 8
H°' "o cH, ON

Compound 123 Compound 124
CH3 H
HaCL O N 0 H

O “CH
MG L o OyN
$R g o (M g
N CH
'@O N NI 3 /”\/LH/N\/U\N _~_CHs

H o i_H 0 @A o N
H O _H o
pnas “IZCH,
CH;

Compound 125 Compound 126
CHj
HzC—f~CH; H H3C\'<%|:|3§ H
NH NH

0 H O ji H O
©/\O/U\N N\:_/”\N _~_CHs @o N N\i/lkN _~_CHs
H o = o) H 0 <_H 0
“~CHs
CH,

Compound 127 Compound 128
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intermediate 1 internediate 2 LJ HO H2 , Pd/C LiBH SQ
3-Py j Ph3P=COOEt f .COH BocHN Y BocHN O internediate 3

WO ndosfopdEes ate 4 internediate 5 HQN O NI

1) DeBoc O" R2 u O 2) Peptidecoupling BocHNJ . 0 2)

Peptide coupling r HHI

RIHNL g N NL f - BocHN*COOH

HoJ ORS HO 5 RIHNWCOOH 5 internediate 6 Schene
Il: DeBoc internediate 5 R1 1COOH or OV - NH R 10CCC

0 HsC._CH
03 W<c:H33 o H
N
Y
HC 6
I RR
o N NEJKN o)
H 0o _H H
~CH,
CH,
Compound 129
H
H3C._CH O
Hy c \ﬁCHgg N
O
O
o N NJL cl
H H\
CH
Hy
Compound 131
CH, Y
C
56" CH; ONN
22
o N NN
H 0 <_H H
~CH,
CHs
Compound 133
HiC._CH O
SYCH;
HsC &
AN
@/\O N N\_;)kN a CHj, ©/\
H o _ H
rcH,  ©
Hs
Compound 135
HsC.CH o) N
3
3 \FC N

Compound 137

H3C CH3

ch

Compound 130

H
H.C 0o
° \I<CHs N

HaC O

0 H O F
@AOJ\NL]/N\)J\N pZ FF

H O O
\I\CHs
CH
Compound 132

HiC._CH;  O_N

H3C \FCH

£

Compound 134

H
H3C\I<CH3 Os<_N

H,C, & CHs

R IR
0" N NVU\N/\CH2

H O
\\CH3 ©
CHj; ‘
Compound 136

H
H3C CH3 O N
HaC \'O<CH

6 0

Compound 138

o
O/U\NLf VU\ _~_CHjs
TN

) DeGDCS1004/044004



HZN R. HN: NL 1O0Or\ OBR - 5Schene IIl: HO/NI /

IN LiOH OBocHN O Ointernediate 5 1) DeBoc 2) Peptide
wa@omplosdigds R H O 1 5 BocHN. COOH H R5 1) DeBocr®nukidoMo44004

N o 2) peptide Ho coupling RLHN COOH R is

al kyl Scheme IV: OH 1) DeBoC OJ / 2) Peptide coupling

3 3
Compound 139 Compound 140
H H
H.C. ,CHz Oy N CHs Oy N
o Ko HaC~ e
H gsC oH 30 BlaC OH 30
©\/0YN\)\N N\:)l\N _~_CHs O/U\NL”/N\;)LN ~_O__CHs
O Apft 0 A H @ H o A,H 0
.G CHs \C\HCHQ, H}3_|C/C\ j\
3 ?’13C CHj3
Compound 141 Compound 142
CH
Q 0 H HeC. [ CH; O N
HsG HaC o

Compound 143 Compound 144
H
CHsz Oy N
HaC
HsC. _OI<CH3

Compound 145

The compounds described above can be prepared by methods well known to a
skilled person in the art. For example, Schemes I-IV shown below depict typical
5 synthetic routes for preparing exemplary compounds. In these schemes, R;, R;’, Ry, and
R;s are as defined in the Summary section above. Details of preparation of these

compounds are provided in Examples 1-145.
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BOCHN 0 BOCHN L NOBocHNr \ RI r \ 5" O
Internmediate 3 1) DeBoc 2) Peptide coupling 2 uPRS
WW200510&813H H O Y is O CH2, or NR Z is F or Q&BUSHo¥M4004
in Schene |, L-glutamic acid can first be protected
wi t h tbut oxyl carbonyl and nethyl. The protected
L-glutamc acid (internediate 1) can then react with
bronpacetonitrile and followed by a ring closure
ScHgfcl.i on to forman am no acid derivative that
containing a 5-nmenbered cyclic lactam (i nternedi ate
3). lwternediate 3 can swhsgquently be tr fogwaed to
Hol Dt.eruedhateetdont hato i ngl ddes ansaekdit i onal douhl &
ond. Internediate 50thus orned can sequéntial [ly
couple with two am Q@& derivatives toRIL&RGES A
conpound of formula (1). Reagents other than those
shown in Schepe | can al s used. For ex8npNe,

ni, Bher medi a Mgk, oned aljo cagrgoupl e wi an acid
—contai nin hgdr OXyl, ~bef or, oURl,pRR@oEL an fam no acid
to prepayeyd conpound_of roml a (1) 1 Bogaki Ps—
oxygen. As Ghown in SE?,? Il, internediate 5 gan al so
coupl e WM™ no aci d "EPSIEE ves that cdMEEPdRte?
pyrrolidi none noigt y;j&to formcertain compounds of H
1){&&””' a (I1X). The ¥0 ound%DteQOlés obt ai ned can be
nmodi fi ed ~0., by-reacting-wthg,an, agid an
2) Reetig cowprie poirnle) e o0 cOfFEtgssef, f al( X850
Bogowuaodth Schegre H I 1, g ntermedi ate 5 can afsobes S
hydgol yzed to form an acid, Ryi cBOGHh turn can react
with O N-di rrefﬁﬁ'&'ﬂe- ﬁ?/dr oxylamine to forman am de. The
am de can either sequentially couple with two am no
acid derivatives or couple with a dipeptide derivative
to formcertain conpounds of formula (1). The
5 compounds thus obtai ned can

Scheme I1:

(0]
H 1) DeBoc NH
Ox~N DeBoc
2) Peptide coupling nl o
N 6)

IO e re'eras

BocHN ! BocHN N on 0O Ry N o
O Rs

intermediate 5

0 0
NH R,'COOH or NH
R,'OCOCI !
( 0 1 0 (
n n (0]
HZNVQ]:\N\;/”\N % O~ R1'/U\HN'<:;\N\_/U\N Z o_~

10
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further react wwth Gignard reagents to form ot her
conpounds of fornmula (I). As shown in Schene 1V,
WO ntosna@Eds at e 3 menti oned above can al so sequePtT/abi094/044004
couple with two amno acid derivatives (or couple with
a di peptide derivative) to formcertain conpounds of
formula (I). The conpounds thus obtained can be
further reduced to formal cohols or oxidized to form
acids. The al cohols can be further hal ogenated to form
hal i des or oxidized to form al dehydes. The al dehydes
can subsequently undergo either Wttig reactions or
on-elimnation reactions to formcertain
Sd@%ﬂ%@%nds of forrmula (I1). The acids just-nentioned
cag_ufdergo, e.g., esterifd cation reactions, Cglgnard
rea ns, or anidation redrt¥bns to form ot hery ™
co nds of N HPH{s (rr). onpodrdOSty Nt hesi z by
met hods descri bed aboYe can be purified byfa knoWwn
&mme bdeh as col umacHsiT agraphy, hi g
I|qU|d e¢hr omat ography, or recrystallizati
CARRuRASs, of the invention can be prepared usi ngpabhe
suitable starting materials follga'ng the synt #fewle
routes discl osed hereingngior ot her synt het i ¢ A#t18od
known in the art. The meth descri bed ab ayoal s
addi tionally include stepS, either befo&& Lgﬂ\th
steps descri bed specjti cpiebtige her ei n, Bd dr renmV
sui tabl e protecting groupslingn order to uItlnﬁ¥eIV
al  ow synthesis of the dorpews@stHof the inventign. In
addi tion, varioaous tsynthetic Rleps nay be perfor
an alternate se ce or order to gi ve the desir

conmpounds. hcheq3§gry transf 8 gn
pr ot ec odokeﬁ+es—épﬁ
deprot%%ﬁ@églNus f éﬁ ?ﬁ%3|2|ﬁg I|§abme
conpounds &6 fhe i Mventi onare known in the, art and

i ncl ude, for exanple, those scribed in R |Larock,
Conpr ehensi ve Organi ¢ Tr amsikoreebions, VCH BMoBsher s
(1989); T.W G eene and P.G MWits, Protect|ve
tn Organic Synthesis, 2nd Ed., John WIley and Son
(1991); L. Fieser and M Fieser, FIeSQ{ and &ie
Reagents for Organic Synthesis, John qy ahnd
(1994); and L. Paquette, ed., Ency®dt%pelfi atof NReagen)'s
for Organic Synthesis, John VVIey and S@nsRél 5) an@
subsequent editions thereof. R'is alkyl
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The conpounds nentioned herein may contain a
non-aromati ¢ doubl e bond and one or nore asymretric
W@eos®es@23 Thus, they can occur as racemates anBCT/ASENY/C44004
m xtures, single enantioners, individual
di astereoners, diastereoneric mxtures, and cisor
trans- isonmeric fornms. Al such isoneric forns are
contenplated. Also within the scope of this invention
Schemdryehar maceuti cal conposition contains an effective
anount of at |east one conpound descri bed above and a
phar mac igal deeBptable carrier. F
i nvention cover sya,aeLhad of adm nisteri
ef fecti ye dnount of one or nore of the
t heg L pan toBacmvuLO nt By (pbection with a
coronavi rius. Effective doses MA|| as recogni zed
by those skilled in the art, depéndlng on the types of
di seadtegnadieledt ed, route of admi nistration, excipient
usage, and the possibility of co-usage mﬁth ot her
theqﬁpgutlc treatnent. To pr Lge the nmethod of the
presentinvertion, a conp03|t| n havi ng one or nore
conpobeifs copfling he i n en ﬂ cqdn Be admi ni st ered
parenter&ly, oral| ~ectally, topically, or
buccalty\Phe terw1" rq@tefaJo as used herein refers
to suchtéhegqﬁﬂ |ntracutaneou%_antravenous
i nt ranuscul ar’ l/nipaaff]cﬁréh\\\\;ﬁ
intraarterialPyJdRpiyrasynovial, intrasternal, °
i ntrathecal, i/ntkal esional, or intracranial
asfwehl as ayTy “suitabl e |nfu5|o ech e. A'sterile
R¢~+kmj osition can be fa '
no -t@MI parenteral |y accep IeRleuent or
solvent ®*such™as a solution in 1, byt anedi ol . Anong
the ac eptable vehi cl es and sﬁwﬁﬁw th T G
enpl oy GEQW@mﬁﬁhnltol wat er, ger's sm |oh, and
|soton|%A%ﬁﬁ§ﬁWWﬁlorlde sol utiop, In addition, fixed .,

onpounds of

oils aremponventlonally enpl oyed sol vent or
suspendi ng gedi um (e. 9. synt eti no- OR.
di gl ycéri des

—Npat t y acyd, Hsu h hs gl eRe

Y t|ve§Né¥ﬁ/ Sé¥md gthe p(e arat
as are nétupal Rphdr naceut |

5) S od S, such oI|v il or c st r oi
Bspeci &l | § i n. t heiPfs" hyl ated vegﬁlons These
oi | solutions or susp 'ons can als &.,n a long
chai n al cohol diluent “or Qbspersant ca xynetgyl
cel lul ose, or simlar dispeysithg agents. Other -

glyceride de

commonl y used sugfactagts as Tmeens or Span
ot her
R“~/Lm/N\/ﬂ\ = N\/J\ cz,
Ho o Yl
4 0 0
Y is O, CH,, or NR ZisForCl
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simlar emulsifying agents or bioavailability
enhancers which are commonly used in the manufacture
wobooslesinaceuti cal |y acceptable solid, |iquid,POT/UStoen44004
dosage forns can al so be used for the purpose of
formul ation. A conposition for oral adm nistration can
be any orally acceptabl e dosage formincl uding
capsules tabl ets, emnul sions and aqueous suspensi ons,
Si ONS, .and s ets,
conmainy HosaRRl Pl il 3picidn FRR pERReR hADY

buto$dyl%ﬁlibbnyl laubmietiatli The pgpeaated,L- glutamlasmdélgtﬁelslﬁ@mﬁe 1) can then
stearate, are ‘al so

reach §h ﬁrcg@qageqogﬁnye ﬁmggﬂﬁg alb¥ afn&grﬁ ost}ge r]ea(itl%a %+ an amino
acid AGLAHAR thA %Rﬁ&@g@s @i{dnﬂ‘ﬂre@(@&ﬂuﬁlbétémmnté&hﬁdlawﬁ)e ou S

suspensi ons or emul sions are_adm nistered or.all X
Intean@dlale3|Cmg$léd¢®¢ntlﬁbﬁﬁwf@ﬁl§%%@&ﬂfn6ﬁhaﬁl >be ey ‘?Sﬁman

add 188%@%5@1?5 'Efg é}}équdﬂMetShthﬁg%hﬁécf YNGR tigls BRI Wih two

certarn sweetening, flavoring, or
amif®hdd Hayvatigenb praare Heongmded of Armakdl). Reagadd other than those

i nhal ation co itiaon._can be ar
ShovB A GUEY HRRRO RS A" PHELP U BRGNS paen Pl gBve can
coup R Aldcfcont@ing kfdBk &, beFote bo@lﬁ@ﬁ@@ﬁ hinimrcibto poepare a

repared as a solution in saline, enploying benzyl
commioohef foonulahén whishta s BY§ileser vat i ves, absor pti on

S DG ntl %oﬁéég:;kﬁfgl te%&ﬁé’t@ls'c%bhﬂsb Edupld WHRBAGRY Rans,

or 0 her |Z|ng or di spersing agents known
derﬂvﬁ]tnteb ¢haatdntaiA aqumphélmbn@mohWD rfgmomftam cqgaan dorifeumds

f_th d
oy i fape o et et R TR B ke AR T
acid 8 dnRyPiMdTRS eHtSia ompsimds bf foamula(XD. be acceptable"
I n the sense that it is conpatible mmég%the c%ive id,
i ng&%@iowln&hqrh%ﬂbé%%dﬁt%ﬁcwﬁ) D5 TidgtypRdyo Tormha el
whlgfl {uﬁpcénl % gwﬁhhe Sutd Vrgll-h?(gBﬁﬂhﬁﬁfe)to adieh zﬁpc{mlde The amide

errous to be treated. One or nore
cansttherielieniinly eng@m witle amo peingerididedatives phequitecwith # digeptide

der}ev)é&%%ztp?“ Sl dc?rlg}lgo\{%]ay %ft%rmulg ?H@go él ultnﬁgthus obtained can

er C rrers i
fur@n&: Illeth dath Gifriaedreagitel®, fomgmeswmmoanamﬁbanula Q).

ul ose, sodium | auryl sul$ate h? ql
TheAt shepavindshene {iirtempadiat HWHE%H‘? B‘Boﬁ’ @Pid r?gﬂeflé)la y
cou%lfet \ﬁﬁ‘fﬁ] &t Itrﬂfnota@ﬁ' deri§hiives Br¥olle Widaldipeptiad déﬂﬂsfaﬁ@é)l t6 florm

a virus an in vitro assay (See Example 146
cerbatl @mypoands dzﬂfennld@ ()i Theebriounds s okiziged Fandis rthgfgeduced

to olrrln reuc%h(t)lg Iora oxsidlzcgd Po fortd 3 a&H? dlshev\c‘ﬂ(l:dhoﬁl 3R bP urther halogenated to

form halides or oxidized to form aldehydes. The aldehydes can subsequently undergo
either Wittig reactions or addition-elimination reactions to form certain compounds of
formula (II). The acids just-mentioned can undergo, .., esterification reactions,
Grignard reactions, or amidation reactions to form other compounds of formula (II).

A compound synthesized by the methods described above can be purified by a
known method, such as column chromatography, high-pressure liquid chromatography, or

recrystallization.
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apparent to those of ordinary skill in the art. The
specific exanples below are to be construed as nerely

WO kdoastaiat i ve, and not limtative of the renai PABRUSZTING/044004
the disclosure in any way whatsoever. Wthout further
el aboration, it is believed that one skilled in the
art can, based on the description herein, utiIize t he
present invention to its fullest extent.

PUbbIEALd g bfafle PHSERId %Eg?erﬁp{w kA gﬁ%? LALBR Mtige

reference’in their entirety arati on
maieualp delivavidg HvBEhth¢ticAOuiet dlsdlosleddm)elmmd/ ol alh\ér)syﬂlﬂdlmjmbﬂhods

a stirre uspension of L-glutamc¢ acjd.(50.0 g,. 1
oo the 2 DRVBERS Raeiteto sttt mefipe s
eitheE BefbRl o altat the stbhd @Iscrived spetifidal ?hei/&%ﬁ & 8t Bovd iable

ice-clod bath was renmoved and the reaction was stirred

protsgaRgTgHRS erdar torglimetebinelip v synthesisod thecnanmeuidsrof thehen,
1nv§{t1§hl ﬁr’lggcﬁht%rr %'[l?ﬁls %?%th?tﬁdstc%g z&%re ég%?fogned]]njan%ﬂzm%fg%uence

ed sequentl ction mxture
or gréade gova tho desmecbcqmmuntﬂ‘ee rSysithietic eblernistry transfdEnmbiongethd

onpl et e The. sol vent was renoyved under, .
R S M e e AR i
app‘lﬁ@eﬂiﬂ@ﬂarﬂ)bduhdf&ﬁﬁe sti@narPRebvef @mahd 41€ andlin€luds, FaNdxGmple,

s were combi ned and concentrated. The resultin

fhowr%a‘é“lbﬁfi drilchargels Gompreheasivayraania ransamations, M H Publishers
(198:‘,5)r @W@Qé&%}{ PtG)MaWu‘?sr g’rét@étﬁf% Qﬁg\il}%tlﬁ Oteanic %xgxthesmg%ta Ed,,

N-Boc-'L- (+)-gl utam ¢ adid di net
JOhaé?V ity apid ISOHSI.H99\IMRL( Fj@@lr aBd Ml F16841t;) F(eser a@&lﬂes&r sQRee(gants for

Org(\r'ﬁ)c Sgﬁﬁh%éiﬁgg%n ﬁ?ey and § (%%érgr{gég (Pwe'_];g) %%cy%{}peéha of

Reagehts for@rgafic Biithssing (licb}ﬁhtWﬂ&y ir0Shs (1995 and dubsebiubhtMitivhg
%‘S( added dropwi se a solution of lithium
theng anet hyl disilazide (2.2 eqg.) in THF (250 nlL) at

- 78ffc c%ﬂ%ﬁﬁustrﬁaﬁgﬂe@xe@aﬁ m;,rc%maﬂ;heﬁnanﬁauJnaw@om&ﬁdﬁﬁ%nd

was stirred at -780C for anot her
oneRr prRYIERtL¢ fengerg. 1Bhug, thy Bareepc)r ssascaatidescind rapwis e

f h
mlxtngest ?%g%%%arﬁﬁfpger ut IdO Vlfl%%f %}38%5‘%“8’% %17’%3{?]68??1& ém%res and cis-

or tmngl 1smgerimabhns 'IZtiEsdcha@Trrldiﬂd foinxd 4t Co@fiplatelr red at

-780C fo;1 agditi onﬁ for 1-2 _hours and the
di <Hpp¥AhinTEescope phibisdnysntion & Hphasmpcauticl sompesitiorgeptains

an diéctielanfiat ¥ St %astTJh% cBﬁ@Sﬁﬂ@&bs%dtaB% ﬂﬂeﬂﬁﬁﬁgaé%ﬁ&l

pre-cool ed net hanol m.) stirred for 10 'm nutes.
accepable easnier |Fn§h¢m1ﬂlt$(;mf@@0wggvers a method of administering an effective

amount of one or more of the compounds of the invention to a patient having an infection
with a coronavirus. Effective doses will vary, as recognized by those skilled in the art,
depending on the types of diseases treated, route of administration, excipient usage, and
the possibility of co-usage with other therapeutic treatment.

To practice the method of the present invention, a composition having one or
more compounds of the invention can be administered parenterally, orally, nasally,
rectally, topically, or buccally. The term “parenteral” as used herein refers to

subcutaneous, intracutaneous, intravenous, intramuscular, intraarticular, intraarterial,
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then quenched with a pre-cooled acetic acid in THF

solution (9 nmL HOAc/60 nL THF). After stirred for
wa@rwsioer1210 m nutes, the cooling bath was renoReTiUsIVd4/044004

repl aced with water bath. The reaction m xture was

allowed to warmup to 05C and then poured into brine

solution (10 g of NaCl in 100nL water) in a IL

extractor. The organic | ayer was separated and

BERRIASo, LA, BB ) Bl S 4

anyt $vetablo imfusipn tdchsiquand spun on a Rotovap for 1 hour

W t hout ., heat d vacuum The sluyrry was then filtered.
A et ot R et et S AT Shep e e o
parsitprally Becdptabld dilie@ed sblivkiit! AR a¥RSol6QbA BCH BButanediol. Among

concentrated, and purified by silica gel colum

the g epiabl oyFhigienand solyemts that ¢am beremidered @rgmepnmtogy water, Ringer’s

' i o 4 . A
s AR R RPN D ARG
employe a5 a1solemt o24dppending Tningn (¢.gn sydlletic Bond- ¢rsdiglytdrides).

rf S b A0 o R e g oo o
injebtabten) asegle hatutdOfarfadticdl)y aaoshtEbiey) sidhtal ofi®dbiPeY &astor oil,
20.9g) under.  H2 gas (70 psi) for 2 days. The m xture
espv%ﬁ%“ﬁ? iy tﬁ%lr @%iyev@g%@éﬂ Yegsionsh T hesq ol spl@iona or epagisioas ean also
cortdiflg qoﬂg%'a-ﬁ?ﬂc&'b?&%ﬁ@oﬁk?)e{sgﬁ EdB6 I }Wﬁ?%elﬁﬁ%@fg&gs%ﬂar

i\
~evaporated fromnethyl tert-butyl et y
dispargjng agsintsk Qtber eomiundy eyed derfprtadsigichwa$wderssoSpad or ther

. .oL.hen 20 m.)..was, added .to the solution,.
sl A ETHE Al O ik Mdie B G S Bt Cosb B T n e
maififfectiead phamacasicqlienchsableissiid, ﬂiyluiag&i dtg@mlﬁ@fge Fs(cak also

nmL) .. The organic | ayer was separated and the aqueous
be ‘i‘sﬁéé(?rtﬂﬁlgu’? ?etcffé?m?é%twgct ed with methyl ene chloride.
Thea @b&pBditorl RY 8fa$ adiﬁﬁl?stﬂai?&{lcal'%%‘%s}%?auy% BIbid @Jsf&‘%e form

. and purified by silica gel colum cChromatograph
inclyfimgeapuirseteblsts emelsigns andagednstsospeosioin dishersiong and

sol%ﬁ&%ﬁﬂ{t%%;o?gdbfétg -‘7‘&?%{1',0)1%'&];8?&) %ia?rglgr% ir?cg%&je(lgﬁ%g)s?’%lfl %csntnesgdrch.
LutRic8dn@addfts( snch labfnagiesiP: Reatte( dre alsbltypilleaddal. 3Qr o5
adn?z_lg?sfr?t%n?ig@F%BSL%{?O’I‘@?}BS%E%@i]&G’%( ir(lnﬁ}qphggabt_ogé ;‘rn7d rlqa’d cngétegrch.
WhésS que@ﬁ@iﬁéﬂsﬁin@ oBerhflsidn@are h8mthif¥orRh bra‘l@,}f’thé QbMe %%’%}il ent

THF (200 mL) surrounded by an ice bath, “Tol | owed

cangggripiendedotr dissolvrd in aBreilyipheie qoadinad with emelsifying hestuspending
ageﬁ@.t E‘f&@@ﬁed, certain sweetening, flavoring, or coloring agents can be added.

A nasal aerosol or inhalation composition can be prepared according to techniques
well known in the art of pharmaceutical formulation. For example, such a composition
can be prepared as a solution in saline, employing benzyl alcohol or other suitable
preservatives, absorption promoters to enhance bioavailability, fluorocarbons, and/or
other solubilizing or dispersing agents known in the art. A composition having one or
more compounds of the invention can also be administered in the form of suppositories

for rectal administration.

34



10

15

20

25

30

then renoved and the m xture was stirred for 2 hours

at roomtenperature. To the m xture was sequentialled
wa@dasdeamas er (200 nl), ethyl acetate (200 nl), PenuSigB8a4004

(400 g). Then MySO was renoved and t he aqueous | ayer

was extracted with ethyl acetate. The organic |ayers

wer e conbi ned and concentrated to afford internediate

4, [2- hydroxy-1-(2-oxo-pyrrolidin-3-ylnethyl) -ethyl]

éc agfgf&?rﬁeﬁﬁ Iﬂ%é;h?ﬁﬁyﬁ%k @gﬁo%lﬂ ng%c%%t%gg"?ﬁ I“It'ﬁ‘% sefse

thatvd gs @dtp@tibhe ovith the hettvie gmgredientof ﬁrermmpal;iﬁopﬂ(@ﬁ pb&egbly, capable

2 | f 1Q..5 . The
of Fugirth s stve el dn B BlP e 5t S r P Beoeied. one
or Iinﬁﬁrs‘ﬁﬁbﬂfzn@aigﬁn@ ash bd@lized hi parhhdeartdxapichitBedelivery of a
nmplex (1.8g, 5eq.) was added. The reaction was
coxggqulnfl Qf thgtlnw(eﬁgpn 1 lest of jogher garrigrsipglude colloidal silicon ox1de
' PhRSH g,
maélgéguprpv\ggﬂgg%@h%%‘%?(ﬁgﬁqugtggﬁﬁo%fevvas S(?:I@{ re Vé% gn‘ol ent
te rrﬁber amnyroegndoof this uxt\’reanorﬁcdndmrpsehrﬁhmlyemebﬁadrfoﬂ@ﬁlrteff&ﬁcy
. d.b t. t.ed.b 150 d
in (RAFRE BE Ryo¥al SV B b Ly ey by el B ey amd
thefi odifiriRed by dhined copeimeatthind cBhis thMIS@thef mktRaSHill ABbe
concenér ated to afford a dark red oil. The oil was

APP3EAT} fojt %PetQ*qSEﬁd’harE 8kill i therfttonat ogr aphy (50% et hy |
acefid Sekbific @ﬁﬁ?ﬁ‘ﬁl@s) bél&’w afft8%d ¢ ¢ %&Eﬁéd‘?ﬁh&fe@ 1ﬁastrat1 e, alngl not

4-tert-but oxycar bonyl am no-5-( 2- oxo- pyrr
limgetiite-of thavgimeingder of the figtlomse mranyar@yavhmmcbeers SVithout Hurther

ela ratlog1H} /gtleh%g c{lqml(ec%ll'e%n th_e[ égargtbﬁﬁa%(% tﬂ?és Plptlon he?eln

utllilzeglﬁb pre@h{ imvertidh,to 2s B8ledt ehien(. M1l RtblicaBod@idd BOre{Bre hereby
4.27(s, br, I'H), 5.46(d, |H,

1n°91¥?m bysfgfgl?eﬂeamtﬁﬂf%mﬁws 6), 6.78 (dd, IH J=15.3,
J=5.4), 6.98(s, br, IH. ESI-MS (MH+) = 577.
Internediate 5 (100 ng, 0.3 mmol) was added to a

M+Mp@atlmfcpmpqumu| oxane (4. O M 3 rrL) and t he

I t
o ST 3 At B b R st Bnind o pgutamic
acid ewm/g, ngeql),id dei b1 1@HAC! @.3 (M) siounésl tyharicadsla Gatho
A G L R it he 2ELL o s ool o,

- stirfel @ReBEALANANT ¢ SRWE6bMPpRtIRBnSdrkibh €Phdr0 BN 306 mL, 6.5 eq)

and (Boc),O (82 g, 1.1 eq) were added sequentially to the above reaction mixture. The
reaction mixture was then stirred until TLC showed complete protection. The solvent
was removed under reduced pressure. The residue was then filtered and washed with
Et,O using a pad of celite. The organic layers were combined and concentrated. The
resulting crude product was purified by silica gel column chromatography to afford
intermediate 1, N-Boc-L-(+)-glutamic acid dimethyl ester, (88 g, 95%) as an oil: 'H
NMR (CDCls) & 1.40 (s, 9H), 1.91 (m, 1H), 2.14 (m, 2H), 2.37 (m, 2H), 3.64 (s, 3H),
3.70 (s, 3H), 4.29 (b, s, 1H). ESI-MS (M+H") = 276.

To a solution of intermediate 1 (20 g, 1 eq.) in THF(50 mL) was added dropwise a
solution of lithium hexamethyldisilazide (2.2 eq.) in THF (250 mL) at -78°C under
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mnutes to formsolution (a). Boc-L-Leu-OH (71 ng, 0.3
mol) was mxed with 1, 1-

weedwgloead2f 3- di met hyl am nopr opyl ) car bodi i rni de PEDCS2060044004
ng, 1.2 eq.) and Nhydroxybenzotriazole (HOBt, 50 ny,
1.2 eq.) in CH2CI 2. The m xture was stirred for
20m nutes to formsolution (b). Solution (a) was then
added to solution (b) and the mixture was stirred at

eSO O e T RS COp PGS U

Brmapmtms)(msg,mg ¢q.)Twes aidgd drocpwlmyce tis: abev?scﬂmﬁfml avetla period
t

of L 1R e e o bRt (i ot 0B PAgnyTe

reacﬁtﬁ%rﬁhﬂrb iwias @hﬁ?@ 3k -188C @b zQﬁﬁldnﬁlF B M2oatsanf the disappearance
(2-tertbutoxycarbonyl am

of the ﬁ%ftmmfﬁ%w Hito Grrdred Py @l@zar@%@wp;ﬂlp stacomwas e quenched
i AL L 80 At U5 i A v
theiHgienched®ith 8 predtdo]ediacites doid? B THF sdiihl)lon @.rd41. HOokc/60 [ HYHF).
Aﬁfrbs:t%lrregi %r Wthegl%@l%ers fhg co%lpbg(b%%h yai rifmovp‘? rggl)fglagecaﬂth

wat6r Bath.( Uhe rebttiontmikburdwhizalldwvell thEarm lip20 0£5°C andl théPoured into
Internediate 7 ( conpound 6) was

brlrﬁrsgblél'ogglq & oé](j@@lyxpépa gl waten-in a 1L extractor. The organic layer was
sep%f@ﬂ)éh@ EHCRAPAOY o AT DR a1 oS Bt foﬁéeﬁ_?iﬂt(% %fa %h?l@ﬁie

intermediate 6 using the procedure si
chlgteded 69 bda Wate adsled py the Eadtawgp flaslagrdagpin ofl ki RdkdRap GRCI Rc)urd

w025 4 S s, P d 5 Pty ko

metBilene élhl&ﬁdf( Q00 ZH,). Tr61ighttzdwn Hltdde @bsr eol§ctfdé Id)oncélmﬁ&d and

purieg E’Y(Sat‘fa grﬂwo?um@rgmﬂfgrbashntor&fﬁr& intermpdigie 3 6o gm ~tert-
butgxﬁgrb()ﬁiyl anfino Jr‘cZ/anEbn'f&ﬁ 1-pertandoit h"ﬁ)mgﬁ% esﬁ? Wﬁ?kbﬁl’f‘R 1

prepared b treating Interns ate7

(CH(ElB)fa L2 (a8H), |2<:10a2:ilﬂ(r(1,2}iﬁ)|,_)2 77]2I-1?(Mﬁl cENa3.3 (sd3H) 8974(0(s,243),

* 3%Ei%)?’%)‘r11Hi;'3)]13(%1 5 6%)%%31%@&';;%&“%&39@3 2H) . e

3 Zﬁtegngcgaté m(1@ bwas4d1§soiveﬂ ll’lﬁdAH (230")11L) %n@ @ha@@ﬁ Wgti’ll 1 (og,
r.s
Pd/¢ :ng g)—qglegHg_gz)s ( @pg);for@%gs (”Hne mﬁgtu,re zzaﬂf }tere@ o7e-gliR3 The

gl . g BB o Wy B
fronPmestian teri-butylofther dovpieldredlight pink solid. The crude product was dissolved
in THF and then Et3N (20 mL) was added to the solution. The resulting mixture was
stirred at 60°C overnight. The reaction was quenched with by addition of H,O (50 mL).
The organic layer was separated and the aqueous layer was further extracted with
methylene chloride. The organic layers were then combined, concentrated, and purified
by silica gel column chromatography to afford intermediate 3, 2-tert-
butoxycarbonylamino-3-(2-oxo-pyrrolidin-3-yl)-propionic acid methyl ester. "H NMR
(CDCls) 6 1.37 (s, SH), 1.75-1.80 (m, 2H), 2.04-2.09 (m, 1H), 2.39-2.42 (m, 1H), 3.25-
3.29 (m, 2H), 3.67 (s, 3H), 4.23-4.26 (m, 1H), 5.47 (d, J = 8.0 Hz, 1H), 6.29 (s, 1H).
ESI-MS (M+H") = 287.
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Compound 2 was prepared in a nanner simlar to that
described in Exanple 1. 1H NWR (CDA3) d 7.92 (d, J =

wQ 285086123 H) , 7.24-7.38 (m 5H), 6.78 (dd, J =pABUSRNF044004
Hz, IH, 5.98 (d, J =7.8 Hz, IH), 5.89 (d, J = 15 Hz,
IH, 5.09 (d, J =4.2 Hz, IH), 507 (s, 2H), 4.60-4.78
(m IH, 4.43-4.53 (m 2H), 4.21-4.38 (m |H), 4.17
(q, J =51 Hz, 2H), 3.82-3.88 (m IH), 3.40-3.71 (m

' In%r@adl%%]r (?_(9 % )ll% 40 Zwélja(s %/{Hkrﬁg?;}l)’r Het éﬁﬁ’) rﬁi) qurounc'i_%:d]by

an 1<Eé"lﬁﬂarfalll¢\@éﬁ ®f addafop@dnd M IGBHpAERI(48 mas.0 pq)s theelde beﬁh &as
manner simlar to that dgavrlbed in Ex

theqqm@m@ndg,tﬁ. qugtﬂeswastﬁlrre }E)ués?a(t ffoon %%prraéurg) ][H the
mlx&rré%élse@;géﬂﬁau%%dde& whter é@@(ﬂﬂt’ﬂ&et@hﬁee’cﬁe 2R0mL)2 trhd MgSO4

60
(40(2 ), THen M2E0). Wi n@mmzed;;nd the q_cglegus_]_lquﬁwgag] }q)(trelx_clz)ted with etslyl

acetﬁ?e 2fgﬁ)or oagxr%lé(e%'% WF‘iﬁ)C%%“%’g’%? (ahyc?lirbe&éaég’d tosdf%ord Zﬂi&%&lﬂte 4, [2-
hydﬁ&% B(2- &@ﬁj&hﬁﬂfiﬂ -3- yﬁhethyib-aﬂiyﬂmaldfannomé tmtalblltyl@tm@la ra,(yvhlte
area 1 n
it S BRI, 5y o oo ey deserbed
I I'DTne@hﬁmen@ éO 3 n?L)7wa'§ ah'éed tb'ﬂ)soﬁﬂi@n%?n(t&gmgd&teﬂl @59 @2428
mmzH)l eqz]) in ﬁle(chylséfomdv }E%) $.|21L) 2FI.‘|§1e regulggg (?H,ltl(?'_;}as cg)oép? t9 13 1C

u31r£_grg.}1_ ige- a’ter ?%@’a%g (ageﬂcs?g : r]tgwéld%-lngééiél’é §%m}_ﬂé& (()1 %% %(%Cc]j? thls zidded.
Thegr;egbtidrﬁ g\tfa:% H%]lrrgdeSICthM@er(lMgHuﬂe) forl ﬁS@d Exanpl e 5:

SRR T D PP DA O E P2 & o) S Pty anf fhogpefon
was( sqpre_g%)%rfgle% t%lgl drafide foandihbr, 3 Houzs3 T\he reabtion B4 then quenched

, 2.06- 2.85

by ghturated bpige E}ﬁo i) and gxtyacted wgh Ew qquate %%m& %h? }H_'xl)gamc
lay?r:szl% (i(%l%tgl(léd d%gﬁ 0\96? ﬁr?ﬁlydgcg}s M@Oé ‘ﬁlteéd 99nd c@n&%m_tr&'t@g ;;o a:fford
a d&89%ed oil. The oil was purified though column chromatography (50% ethyl acetate in
hexane) to afford intermediate 5, 4-tert-butoxycarbonylamino-5-(2-oxo-pyrrolidin-3-yl)-
pent-2-enoic acid ethyl ester, as a white solid (0.34 g, 45.7%). '"H NMR (CDCly) 6 1.21
(t, 3H, I=7.2), 1.36 (s, 9H), 1.48-1.57 (m, 1H), 1.66-1.79 (m, 1H), 1.90-1.97(m, 1H),
2.38-2.47 (m, 2H), 3.26-3.29 (m, 2H), 4.10(q, 2H, J=6.9), 4.27(s, br, 1H), 5.46(d, 1H,

=7.5), 5.87 (d, 1H, J=15.6), 6.78 (dd, 1H, J=15.3, J=5.4), 6.98(s, br, 1H). ESI-MS
(M+H") = 577.

Intermediate 5 (100 mg, 0.3 mmol) was added to a solution of HCl in 1,4-dioxane

(4.0 M, 3 mL) and the solution was stirred at room temperature for 30 minutes. The
resulting solution was concentrated by removing 1,4-dioxane. CH,Cl, (3 mL) was then
added to the residue thus obtained and the solution was cooled down to 0-5°C. N-
Methylmorpholine (0.13 mL, 4 eq.) was then added and the mixture was stirred for 10
minutes to form solution (a). Boc-L-Leu-OH (71 mg, 0.3 mmol) was mixed with 1,1~
ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC, 70 mg, 1.2 eq.) and N-
hydroxybenzotriazole (HOBt, 50 mg, 1.2 eq.) in CHz2Cl,. The mixture was stirred for 20
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Exanpl e 6: Preparation of conpound 6 Conpound 6 was
prepared in a manner identical to that of intermediate
wQ@ 2dsmediebed in Exanple 1. 1HNVR (CDC 3) d 0. 9BeDUSBI04/044004
(m 6H), 1.07 (d, 3H, J=6.3), 1.27 (s, 9H), 1.66- 1.73
(m 5H), 2.21-2.50 (m 2H), 3.20-3.30 (m 2H), 4.16
(g,"2H, J=6.9 Hz), 4.42 (br, s,IH), 4.58 (br, s, IH
5.10 (s, 2H), 5.9 (d, IH J=15.6 Hz), 6.82 (dd, IH,

. J=15. 3 Hz 1.z e .
iy g Qe Spipfpef 278 Ml Lon )l i
wastfunel@ m@?mdfﬁ fﬁagia@fmn d kl)l&émaihp r@p@mremldne wamdqé with brine
simlar to
(25 aplg) agg ggrqwed(\%th gt(]g;lca\rj;le.t&'%ij%;!({klrr%g nPlge org:i_xblc ayers gve% %nbl)led

dne%ltogilseglh cjlrﬁ(zsd f@g%ﬁl; a@l@ c()ﬁé)enﬁkf)ed ﬁhé-%{%sﬁ&e wbﬁ purzﬂl'ﬁd, by ﬂash

, =6.
colBn7 darBm7®glaghy (3% M&H{ &) CHaClpgo @afordzwenyledzatzﬁ 42 421%1

butgxy&args)l’lylgm}_%ng-éémgémy%gent%’ylaﬁqg R 2035%05%}Q'§>I{d% 3-(%/? dpent -2-enoic

acid aﬁylfe)ster,as 9&1@5%6114 d'H WMR (131&:19)5 0.94 08 6f J=bit Hz5H)26 (t, 3H,

e e eSS A R B,

(q, ?%B%%@ ﬁk)mt lsg §b1t 9 1tH)a§ oﬁg&cg I1b§d5 9 (u, Exianel 56 Hz), srazmma 1H,
3) 7.24-7.33 (m
I=150Hy7, 571 Hs), éO (br, : 181)5 H-M$ WI'*H@ 884Qdd, J = 15.5,

> ?Iﬁﬁz (%eélgpeg (g rg_lé &ﬁ%@l\ﬁ%pﬁ%m%g i @@%‘lﬂe}d grrgmiz g'g ( |m|'|) ,

beréﬂbxyclhr‘t%ﬁynarﬁ&o(}nertwqw blﬁﬁloﬁlaczt)ar(dnpteenpdlatg 624ing they

proeégurQWﬂarlto gpgat espglb%ﬂ ég&fecidug%p%%g%g’%h( W%@@%S 0.94-

0. 9%(1%16}.(1)1'1 (ﬁ (é03H? 1H8.3),3H7, (s09}8)71 6611 7 (@, SHO H21-23B)m, 2H),
3. 29r3e%@a(rrat2Hd,rﬂ Hf (q@ 8%&&%1%3 é&%ﬁbﬁ ﬁ»dlhb $as %Hr %5@;@ ?F? 40,
5.9 TRMAE =35 BiHA6 §P(duNAl, 4958 HASd 1is), FA @, 4H), 7.60 (4, 1H,
J=7.5 Hz). ESI-MS (M+H") = 631.

Compound 1 was prepared by treating intermediate 7 with trifluoroacetic acid (2
mL). 'H NMR (CDCls) 6 0.89-0.93 (m, 6H), 1.13-1.15 (m, 3H), 1.22-1.27 (m, 3H), 1.55-
1.76 (m, 4H), 1.95-2 (m, 1H), 2.03-2.46 (m, 2H), 3.28-3.30 (m, 2H), 4.11-4.18 (m, 3H),
4.33 (br's, 1H), 4.54-4.56 (br s, 2H), 5.07 (s, 2H), 5.84-5.94 (d, 1H, J=15.9 Hz), 6.03-
6.06 (d, J= 7.2 Hz), 6.76-6.83 (dd, 1H, J]=15.0 Hz, 5.4 Hz), 7.31 (br s, 5H), 8.02 (brs,

\1H). ESI-MS (M+H") = 575.

Example 2: Preparation of compound 2

Compound 2 was prepared in a manner similar to that described in Example 1.

'HNMR (CDCly) § 7.92 (d, J = 7.5 Hz, 1H), 7.24-7.38 (m, 5H), 6.78 (dd, J =15,
2.7 Hz, 1H), 5.98 (d, ] = 7.8 Hz, 1H), 5.89 (d, ] = 15 Hz, 1H), 5.09 (d, ] = 4.2 Hz, 1H),
5.07 (s, 2H), 4.60-4.78 (m, 1H), 4.43-4.53 (m, 2H), 4.21-4.38 (m, 1H), 4.17 (¢, T = 5.1
Hz, 2H), 3.82-3.88 (m, 1H), 3.40-3.71 (m, 2H), 3.29 (m, 2H), 1.40-2.11 (m, 5H), 1.25 (t,
J=5.1 Hz), 0.90 (br s, 6H).
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ESI-M5 (MtH ) = 639. Exanple 10: Preparation of
conpound 10 Conpound 10 was prepared in a nanner
waRowsload12s o t hat described in Exanple 1. 1HNVRPCTDE008)44004
d 0.88-0.98 (m 6 H), 1.19-1.86 (m 15H), 2.0-2.08 (m
IH), 2.15-2.39 (m 2H), 2.47-2.59 (m IH), 2.94 (m
2H), 3.98-4.20 (m 3H), 4.30-4.36 (mIH), 4.60-4.64
(m IH, 509 (m 2H), 5.89 (d, J = 15.6,1H), 6.89

(dd,! _ ), 7.26-7.33 (m 5H). ESI-M5 (M5-H+
= %%.M}_g%ﬁn%ﬁ@)e ﬁ? Preparation of conpound 11 Ct()n'poun)d
11 was prepared in a manner simlar to that described
in Exanple 1. HNI\/R&%DCIS)d?%(d J = 7.0 Hz,

6

_xamua;_ f’r@aiaﬁego BHDOYE 85 (m 2H), 6.41 9 (br, s,
C%on?po%gd 6 Qvas %regarjeﬁ g mahﬁgr,snﬁllaﬁﬁo (Hit dekcabed ibiExaible, 1.
4 0n wmcp@gml(s Sr.AD3! AT T2 AouSGm S 97

2. 44@%? ’mi 3%%(1& P 4&% 3H) 1[0619)2§3§(n%31}f)ml SBQENDIs, 6&}54)(2&{)

5.98d.901,(<15.3), 6:15-63 8, 2I—3H93 6ES. 7008, {16483 (dd, 1H2J=15dAp) 831(s,

12: Preparation of conmpound 12 Conpound 12 was
br, He g 2068 | g% é]r% sinmilar to that described in

EmeMSJ(M_@ﬁ M drHt) 680. Exanple 13: Preparation
of conpound 13 Conpound 13 was prepared in a manner
simlar to that described in Exanple 1. 1HNVR (CDC 3)

Exam]igg%gg?zratijopl%fZOrgpg%‘td({ 7 31 (2 8451H)5’ gg 81 (dd J

5. 3Qorhpsund 4 wad)prefaredin @snanzbi) glmzlamtm thpt gqsc(lh?cg rzq-]ﬁxample 1.

3 i“%ilglvgﬁ(éﬁz:mz{% 82§d§2 503 E éﬁgmg 99 119 2158% 82 (dd, J

= 1?@ 4 g%éﬁy 2. géi%mémm)é%%b (i 2?-19 414@6 68f®n B, 4 115 @6] :ev 5 Hz,
2H)53532I-ﬂm,, 2BH2. 035351 s q}mmp 2;036@@ 1OH) 322 (< om, 01 (&I
Hz, 3H), 0.94 (d, J = 6.0 Hz, 3H), 0.92 (d, J = 6.0 Hz, 3H).

ESI-MS (M+H") = 659.

Example 5: Preparation of compound 5

Compound 5 was prepared in a manner similar to that described in Example 1.

'H NMR (CDs0D) § 0.86-1.04 (m, 6H), 1.23 (s, br, 3H), 1.60-1.71 (m, 6H), 2.06-
2.85 (m, 6H), 3.38 (m, 2H), 4.10-4.28 (m, 2H), 4.34-4.45 (m, 1H), 4.60-4.72 (m, 1H),
5.13 (s, 2H), 5.91 (4, 1H, J=15.9), 6.82 (dd, 1H, J=15.9, 4.7), 7.27-7.54 (m, SH).

ESI-MS (M+H") = 589.

Example 6: Preparation of compound 6

Compound 6 was prepared in a manner identical to that of intermediate 7
described in Example 1.

'H NMR (CDCls) & 0.94-0.98 (m, 6H), 1.07 (d, 3H, J=6.3), 1.27 (s, 9H), 1.66-
1.73 (m, 5H), 2.21-2.50 (m, 2H), 3.20-3.30 (m, 2H), 4.16 (q, 2H, J=6.9 Hz), 4.42 (br, s,
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Exanpl e 14: Preparation of conpound 14 Conpound 14 was
prepared in a manner simlar to that described in
waEz@spb@a2d. 1HNVR (CDCl 3) d 0.93 (m 6H), 1.25PAT/B82004944004
3H), 1.47-1.98 (m 5H), 2.20- 2.60 (m 5H), 2.93 (3,
3H), 3.11-3.45 (m 4H), 4.12-4.19 (m 2H), 4.45-4.48
(m 3H),5.09 (s, 2H), 586592(d IH J=15.9 Hz),
6.75-6.82 (dd, IH J=15.9 Hz, 5. 7.33- 7.36 (m

g A Bt il 20 5o o oﬁ@zm%%zu@%sﬁ“ﬁ%ﬂ%l

Hzmrm@am(dmlmy)ﬂasomiemm&d S5iHz)a manner simlar to that
des]% n 5_><a le 1. ESI-M5 (MtH+) = 631. Exanple
é’t&& P4tH gi‘ol conmpound 16 Conpound 16 was
prepared in a mnner simlar to that described in

Exarrple 1. 1HNMR (CDA 3) d 0.81-0.86 (m 6H),
E_@ngP@zar(aﬁpngﬂompm@?l 34 (m 2H), 1.55-1.77 (m

3 650 5pRfd huvet bl il Boni G g E5erio i hgeniil 1

3H) 'H NM)B(GD@E)@ML%Z}-BZ (c56HSJ=(4d2) 1.6b (s] 9H)51)18 529& 5,

T B T 238 G D, 3 ) AT s B B P Lt NI 6),
3, 7¢gmqunmljlé@@wapzﬁ71m m&&a{){i‘%{m & Réla ch%esc%)s.os

to that descri bed

(4 3HO 5011 5 865160 (A TN I=15.55.672557 7 (0, LEHj=4-3, 6.6, I,
3.20-3. 32 2 4.14- 4.
= 66?272%50&%@57@% ?‘H)lH? 5.07- 5(r1n3 (anD oH), 5.29
(d, ESHVSIA6-HY) = @692 (d, IH, J=1 5.6), 6.88 (dd, IH, -

J=15.6, 5.7), 7.29-7.36 (m 5H). ESI-M5 (MtH ) 632.
- Exanple 18: Preparation of conpound 18 Conpound 18 was

Exd4¥51p 81 Bidpiratiéh fesdRpousd g | ar to that described in
Exanpl e 1 T 1HNI\/RH%DCIB d 0.90-0.92 (m 12H), 3.65

( t , Cappoupde? was prgpag,@i m aggar(nm stgpifpr tothat Aegambed i Example 1.
_ 6‘3{ R &&dﬂb&fg% 2% %d 3 4852, 75273313501 7850a, 1 =85
Hz, 1H), 6. 80 (dd, 7 =15.5, 5.5 Hz, 1H), 6.17 (s, 1H), 5.90 (d, T = 15.5 Hz, 1H), 5.73 (d, J
= 6.5 Hz, 1H), 5.10 (s, 2H), 4.47-4.62 (m, 4H), 4.27-4.29 (m, 1H),4.18-4.20 (m, 3H),
3.24-3.27 (m, 2H), 2.23-2.48 (m, 2H), 1.90-2.14 (m, 1H), 1.89 (s, 2H), 1.47-1.73 (m,
3H), 1.26 (1, ] = 3.6 Hz, 3H), 1.21 (d, J = 10.2 Hz, 3H), 0.87 (d, J = 8.0 Hz, 3H), 0.85 (d,
J=8.0 Hz 3H).
ESI-MS (M+H") = 665.

Example 9: Preparation of compound 9
Compound 9 was prepared in a manner similar to that described in Example 1.
ESI-MS (M+H" = 639.

Example 10: Preparation of compound 10
Compound 10 was prepared in a manner similar to that described in Example 1.
"H NMR (CDCl) & 0.88-0.98 (m, 6 H), 1.19-1.86 (m, 15H), 2.0-2.08 (m, 1H),
2.15-2.39 (m, 2H), 2.47-2.59 (m, 1H), 2.94 (m, 2H), 3.98-4.20 (m, 3H), 4.30-4.36 (m,
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3.96(t, IH J-6.9), 4.15(q, 2H, J=6.9), 4.30(t, 2H,

J=5.4), 4.60(m 2H), 5.60(d, IH J=8.4), 5.89(d, IH,
wa2005/060123 6. 64(s, |IH), 6.80(dd, IH J=15.6), 7rOW(&2004/044004

IH J=7.8), 7.76(d, IH, J=7.5). ESI-M5 (MtH ) =

545. Exanpl e 19: Preparation of conmpound 19 Conpound 19

was prepared in a manner simlar to that described in

Exanple 1. 1H NVR (CDA" 3) d 0.84-0.89 (m 12H),

1H)34J63 41643@ éﬁag?@ m(m_%gﬁs %o gc; 1M, %ﬁ)i) 26]@97&(%% 1*(336 48

72%1?_8331)1,513)87 (t, IH J=6.9), 4 00,4.13 (m 4H), 4. 53
s, br, 20 (d, IH, J=8.4), 5.83 (d, IH,
J=1%S.I§YI,S%Q+ZE)T§39H—|) 6.75 (dd, IH J=156, 5.4),
6.92 (d, IH J=8.1), 7.67 (d, IH J=7.2). ESI-M5
(M+H*) = 533. Exanple 20: Preparation of conpound 20
Emni@bhlmemtwayfpvmp@r@dlll n a manner sinmlar to that

des ri bed I
bS] SO Fei « HRNE L Bl S B 0 i .
2 4‘@1 KBIR (GDCRYH 7.98 (82! =37 B3z UH), 231, (s, 326 37848 (mm, 2H) 6.41

9 (bI;Dz 1519&5? % 31, §§ 1%ttHz 4H) 2ﬁ-58 (ngHQEZ Hz, 2%3,(%072 ﬁo H&q}] ﬁ@#ﬁz&f
1Hf 489. 4%5@%%&2)%65’ 4314'&) 4H§ 3?@1 ﬁb? (nﬁ'?ZHj biloa- ﬁuﬁ(ln (20, 2.28-
2. 48‘:511 N, (HYZISH 1) (n%; 19319 1 E(@n?ﬂ{h 1215 (t, Pr5ef§ar3ér95 é)ﬂz & |3|) 6.3 Hz,

B ound 2 1 was prepared in a nmanner
3HE Iy tg' rjlﬂzg?ﬁgescri bed in Exanple 1. 1H NMR (CDC
3) BSOMSANHIIG=(702. 12H), 1.27 (t, 3H, J=7.2), 1.43 (s,

OH), 2.04- 2.11 (m 2H), 2.38 (s, br, 2H), 3.23-3.35
(m 2H), 3.83 (t, IH J= 72), 4.16 (g, 2H, J=7.2),

4. @é I H, 5.89 (d, IH,
E_x% r@‘re%ﬁfﬂtmn%f@@m% 19&1 6. 81) (dd. | H( )=15 6 B 1)1
7. OOomm)uﬂdH)Z wa7s maaaﬁﬁ 1n|a|-191ann@§1mp;l@ t@ mqqdq:gcnbe@ggExamp

Exagg_ﬁsz(ﬁ%?f)%%{o?“ on of conpound 22

Example 13: Preparation of compound 13

Compound 13 was prepared in a manner similar to that described in Example 1.

'HNMR (CDCl3) & 7.94 (d, J = 7.0 Hz, 1H), 7.31 (s, 5H), 6.81 (dd, J =15, 5 Hz,
1H), 6.38 (br s, 1H), 5.84-5.93 (m, 2H), 5.31 (br s, 1H), 5.07 (s, 2H), 4.41-4.64 (m, 2H),
4.11-4.16 (m, 4H), 3.62-3.64 (m, 2H), 3.60 (s, 3H), 3.43-3.51 (m, 2H), 3.23-3.29 (m,
2H), 3.06-3.20 (m, 2H), 2.28-2.48 (m, 2H), 1.20-1.96 (m, 8H), 1.26 (t, J = 4.5 Hz, 3H),
0.92 (d, ] = 6.5 Hz, 3H), 0.90 (d, J = 6.5 Hz, 3H).

ESI-MS (M+H") = 660.

Example 14: Preparation of compound 14
Compound 14 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls) 6 0.93 (m, 6H), 1.25-1.30 (m, 3H), 1.47-1.98 (m, 5H), 2.20-
2.60 (m, 5H), 2.93 (3, 3H), 3.11-3.45 (m, 4H), 4.12-4.19 (m, 2H), 4.45-4.48 (m, 3H),
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Compound 22 was prepared in a manner simlar to that

described in Exanple 1. 1HNWR (CDCO 3) d 0.91 (s, br,
wda2idp/o6ai2®1-1.25 (m 4H), 1.34-1.36 (m |H), 1PGLUSHIT®BI4004

(m IH 52.00-2.13 (m 2H), 2.34 (m 2H), 3.26-3.29

(m 2H), 3.64 (s, br, 2H), 3.94- 3.96 (m IH5 4.15

(g, 2H, J=6.9), 4.22 (m 2H)54.54 (s, 2H), 4.59 (s,

br, IH), 545(dIHJ75)589(d I H J=15.6),

5. ogfﬁ6%lj£§ 85;)5r 92 d H%)H ﬁﬁ%kgig)dg i 8(2;@&51}? 7=#5 5z, 3. 1%)(1133-

J=7.2)
7.36 MH-&H) &1B(brEsgaHr),l 822 @r, SAHpar at i on of corrpound 23

oun 3 epared in a manner simlar to that
g&ﬁ ﬁ%é%l e 1. ESI-MB (M- ) 545. Exanpl e 24:
Preparatl on of conpound 24 Conpound 24 was prepared in
a manner simlar to that described in Exanple 1.

M Reparstion of s@apousddapl e 25: Preparation of
S m 0 a?o%tngq ? %?Bgégg%gﬁeg@aiﬁar gx?rﬂﬂ'a{rqg tﬂaﬂdéhcﬂﬁé?f‘i?rExam %e 1.

anple 1. 1HNMR
d OESEMS.(OG-H'I=632 H), 1.26-1.29 (m 6H), 1.57-1.85
(m 5H), 2.03-2.14 (m 3H), 2.27-2.32 (m IH),
2.45-2.52 (m IH), 3.93 (s, br, 2H), 4.03-4.04 (m

Exd@e 16 Plf@paélau%go@ea)ma&ﬁnd % 37-4.41 (m |H), 4.59-4. 63
45.6), .6, 89 (dd
4 5§omEs1ndeé V(ammp?red lgesnanE%a%\%}l%f t?%h t é?ségh?‘i;‘ﬁ m@%“

P PR (ODERIP AT S P R o Sh g e £ e 210y
1.56-107786, OHY,E. 3 nGs, Wr283), 29338, JH), 3361(s bx:@Hg)3 62 3&9 (m, 8H), 4 10
(o sz 24 e 36y -t B opprtf sl iy 721D, 509 G 4D

6.78kdd, 18, 391 6(3) 6.3)19.26)G16x, 311), 7B 181), H19 6.72 (d,
||@i J=5.4), 6. gl (dgfl 2H,)J:1€%,( % 1),(Sl7.H)§)1-7. 76 Em
5H). ESI-MS (MrH+) 557.

Example 17: Preparation of compound 17

Compound 17 was prepared in a manner similar to that described in Example 1.

'"H NMR (CD;0D) & 0.92-1.00 (m, 6H), 1.18-1.33 (m, 15H), 1.58-1.82 (m, 6H),
2.02-2.35 (m, 4H), 3.20-3.32 (m, 2H), 4.14-4.32 (m, 4H), 4.62-4.66 (m, 1H), 5.07-5.13
(m, 2H), 5.29 (d, 1H, J=5.4), 5.92 (d, 1H, J=15.6), 6.88 (dd, 1H, J=15.6, 5.7), 7.29-7.36
(m, 5H).

ESI-MS (M+H") = 632.

Example 18: Preparation of compound 138

Compound 18 was prepared in a manner similar to that described in Example 1.

'H NMR (CDCl3) 8 0.90-0.92 (m, 12H), 3.65 (t, 3H, J=6.9), 1.50-1.61 (m, 4H),
1.77 (m, 1H), 2.01-2.07 (m, 3H), 2.37 (m, 2H), 3.27-3.36 (m, 2H), 3.65 (t, 2H, J=5.4),
3.96(t, 1H, J=6.9), 4.15(q, 2H, J=6.9), 4.30(t, 2H, J=5.4), 4.60(m, 2H), 5.60(d, 1H,
J=8.4), 5.89(d, 1H, J=15.6), 6.64(s, 1H), 6.80(dd, 1H, J=15.6), 7.07(d, 1H, J=7.8), 7.76(d,
1H, J=7.5).

ESI-MS (M+H") = 545.
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Exanpl e 27: Preparation of conpound 27 Conpound 27 was
prepared in a manner simlar to that described in
wez@spb@zd. ES|-MS (MrH +) = 690. Exanpl e 28:  PCT/US2004/044004
Preparation of conpound 28 Conpound 28 was prepared in
a manner simlar to that described in Exanple 1. 1HNWR
(CDA 3) d 0.89-0.94 (m 6H), 1.22-1.28 (m 5H)
1.57-2.03 (m 8H), 2.43 (m 2H), 3.33 (d, 2H, J=6.6),

( 4. , .

—@ﬁ%%'-%—l?fepﬁr an %‘ior‘m&fi’hdi 60 (m15| (H;q éstl(S 9?H)4 26

S. Qll)n{;iéundl Irh w&s—%r%peﬁkd irPa Rénier 2hilamto thbd) des@it8E if Hgampledl.

W

Exaﬁmmkz@n&wépwﬂap%aﬁmo@@@ Aﬁédﬁ% & 6&)@6@?@& e
175250 fsﬁf‘ f'dl %o@%@?{émw? Bt 2@9 itrﬁ(d dﬁsm @egﬂ 87, 1H,
1=63), 21800( (4,13 Gi) 4H)7 403 (§,dbr, 2H)=S. 205d |-1|,{;I fw), @31@, 1(}5(;-1535916 )
s, 1}&,?7@?{;@ 15'3:{— 154, 574?(95%2&5 %J‘i)s’ 1)276%%(%;1}1 :i—"r%)15 5 He,

4. Q%IMQ%M@-M“‘)AISI)B 3.29 (d, J = 9.0 Hz, 2H) 2. 35 (br,

S5 2H), 2.03 (s, 3H), 1.47-1.72 (m 3H), 1.44 (s, 9H),
1.17-1.28 (m 6H) 0.88 (d, J 8.4 Hz, 3H), 0.86 (d, J =

&}pfeﬁﬁ@araﬁ%ﬁofé@n}gd\ﬁlﬂd% ) = 631 Exarrpl e 30:

t1'on of conpound 30 Conpound 30 was prepared fq
a resmmungd Rfivaapraperet frap myasersipidas to fhatdaesgibed i Example

ESl - a ;
CSESE SR AT ok B peHianal 2220
4H)smol(ar stm); hap-3desdy 1D 8. 8243 Ex@m, 3.91-39NR 1 HCHA-817),

4. 11 4. 2og%2H ]_J—ZL%H@?%@ I dhs.35 ((gn]ug%‘ § Ty g';')s%& #

=1 %@)HZQ36 33 g& 1?1')* 6. 8]F§1d1)H F-18%-Hz, 59 1i5), 658w, #1%2:74. (58
53- I'H~ J=4.8Fz), 5.87-5.92 (d, IH,
1H)=15. 6Hz) 677684(dd IH, J=15.3Hz, 5.1Hz),

7. 38a TRk LHaod=8- 1Hz) . 7.650-7.60 (m IH).

Example 21: Preparation of compound 21

Compound 21 was prepared in a manner similar to that described in Example 1.

"H NMR (CDCl) 6 0.92-0.96 (m, 12H), 1.27 (t, 3H, J=7.2), 1.43 (s, 9H), 2.04-
2.11 (m, 2H), 2.38 (s, br, 2H), 3.23-3.35 (m, 2H), 3.83 (1, I‘H, J=7.2),4.16 (q, 2H, J=7.2),
4.61 (m, 2H), 5.00-5.03 (m, 1H,), 5.89 (d, 1H, J=15.3), 6.48 (s, br, 1H), 6.81 (dd, 1H,
J=15.6, 5.1), 7.00 (m, 1H), 7.68 (m, 1H).

ESI-MS (M+H") = 539.

Example 22: Preparation of compound 22
Compound 22 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCl3) 6 0.91 (s, br, 12H), 1.21-1.25 (m, 4H), 1.34-1.36 (m, 1H), 1.51-
1.75 (m, 1H), 2.00-2.13 (m, 2H), 2.34 (m, 2H), 3.26-3.29 (m, 2H), 3.64 (s, br, 2H), 3.94-
3.96 (m, 1H), 4.15 (q, 2H, J=6.9), 4.22 (m, 2H), 4.54 (s, 2H), 4.59 (s, br, 1H), 5.45 (d,
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ESI-M5 (M+H+) = 597. Exanple 32: Preparation of

conmpound 32 Conpound 32 was prepared in a nanner
wa@Rowsloer123 o t hat descri bed in Exanpl e 1. ESI - VP VBEROD4/644004

561. Exanple 33: Preparation of conpound 33 Conpound

33 was prepared in a manner simlar to that described

in Exanple 1. 1HNMR (CDCl 3) d 0.83-0.88 (m 6H),

1.10-1.20 (m 9H) 1.30-1.35 (t, 2H, J=7.5), 1.57-1.96

: 024 9 1 7
1n, &5, SR E R 1475° Go16 b PP sa i oo, 4p7 7 e 1.
J-7zj,4)7,3o4ms@H§m74l@ AR 1H), 495 (s, br. 1H),
5. 80- H J=I 5.6), 6.25 (s, br, IH, 6.73
(dESI-MS (M= )576167 31 (s, br, IH, 7.69 (s, br, 1H:
ESI - M5 (MrH+) = 527. Exanple 34: Preparation of
cprrpound 34 Conpound 34 was prepared in a manner
Exa@pmz aPreparatibmof dmuhﬂ;éiﬂ in Exanple 1. 1HNMR (CDd 3)

9 F&onﬂ)oégl %%wh:i %g%)arﬁ& ?gﬁﬂef E]?xllﬂa% t'oatilgt) deg%ﬁ@r@nlg EQ’Qn}ng]l .

3. @@1_34@@\/1@111*):65&5 4.17 (q, 2H, J=6.6), 4.30 (m IH)
4.50 (m IH), 4.78 (m IH, 514 (m IH, 5.87 (d, IH
J=I 5), 6.49-6.56 (m |H), 6.80-6.86 (m 2H). ESI-MS

Exa?% &Paepgégonggmﬁng% Preparation of conpound 35

was prepared in a manner simlar to_that
deﬂmnﬁcwdd 2k vesarephied in a mannguRIniEnty et deseried ip Eaam%lﬂ 1.

29.(t, 3H, J=6.9), 1.67-2.04 9
%‘i\ﬂ%g&(ﬁ% %fé 2.94 (s, 3H. 2.96 (s, SI(—I)m o
(s br, 3.35 (s, br, H) 4.05 (m IH, 4.18 (q,

2H, J=6.9), 4.61-4.77 (m | 5.30

Mre@r@@negcmﬁlﬁ’“ﬂg% 5.6), 6.25-6. 34( (m |H)H$
Némunh b wad px?e?al(eﬁhn b Mannef-sidildrdo tHal‘HesdHWedS)l Example 1.

ESI - anple 36: Pr eBar ation

corfpmm@)30D)8095 1.00 (m, 12 H), 1.26-1.29 (m, 6H), 121 85 (m, 5H0),
2.03-2.14 (m, 3H), 2.27-2.32 (m, 1H), 2.45-2.52 (m, 1H), 3.93 (s, br, 2H), 4.03-4.04 (m,
1H), 4.16-4.20 (m, SH), 4.37-4.41 (m, 1H), 4.59-4.63 (m, 1H), 5.94 (4, 1H, J=15.6), 6.89
(dd, 1H, J=15.6, 4.5).

ESI-MS (M+H") = 568.

Example 26: Preparation of compound 26

Compound 26 was prepared in a2 manner similar to that described in Example 1.

'H NMR (CDCl) & 0.86-0.96 (m, 12H), 1.27 (t, 3H, J=6.9), 1.49-1.82 (m, 10H),
1.95-2.02 (m, 1H), 2.40 (s, br, 2H), 3.32-3.34 (m, 2H), 4.16 (q, 2H, J=6.9), 4.55-4.67 (m,
3H), 5.89 (d, 1H, J=15.3), 6.39 (s, br, 1H), 6.72 (d, 1H, J=5.4), 6.81 (dd, 2H, J=15.9, 5.1),
7.31-7.76 (m, SH).

ESI-MS (M+H") = 557.

Example 27: Preparation of compound 27
Compound 27 was prepared in a manner similar to that described in Example 1.
ESI-MS (M+H") = 690.
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Compound 36 was prepared in a manner simlar to that
described in Exanple 1. 1H NWR (CDCl 3) d 0.838 (m

wda2idp/o66ai2d8 (t, 3H, J=6.3), 1.44-1.68 (m 5H), PC1/082004/044004
2.10 (m 3H), 2.28 (m 2H), 3.20-3.23 (m 2H),
3.90-3.95 (m IH), 4.07-4.10 (m 2H),4.54 (s, br, IH),
5.01 (s, 2H), 5.52-5.55 (m IH), 5.84 (d, IH J=15.6),
6.63 (s, IH, 6.75 (dd, IH J=15.6, J=4.8), 7.73 (d,

573. Exanple 37: Preparation
EX— 1e2]8‘?’re I&“E‘%&%ﬁ%? was prepared in a manner

Si r@dna;fouh@zs has patpsed ithe thanmer Bxsitap tethat deseibad ip Epanplg)l.

o HMETCr s (80 stuiin, By 127 Paf by, nflp st el
2. 4! (Hl ﬁ}t_ilg 3. 351(%@}1?]2@6)( més%é;)sﬂ)% 6‘71654315)4 4(1r51 (qzm,,J =5.904.26 (m,
14 8 (o7 THIR 45040, LFR, SRS, TEBSPOMSH(Wh )56 6246 B o
682'3€dd f’ﬁeﬁ%@twgg%“9(ﬁpffﬁ%‘1”d 38 Conpound 38 was

epared | ar to that described in
ExamILMSI.M+HiI)NI\5'RZ(CDBOD) d 0.79-0.91 (m 6 H),
120128(m 3H), 1.45-1.83 (m 6H), 2.32-2.53 (m
2.92-3.24 (m 4H), 4.10-4.20 (m 2H), 4.41-4.58

leWBrcefﬁrah%n@corﬁ und®991 (dd, IH J=15.6, 1.5),
;@%7—6 18-7.32 (m . 7H) . E

637Co &8 wgprqpa@éam arreaRetom ki dith és_ﬁ@ ‘z‘;‘dﬂphgaﬁale L.
20 S BT AR )t gy e e e
lH)1627© (&d 38= 1313, 53H)1z, 1H)4650 (§3H),mM.8%() J 215§6HZ, 1512 $88(d,J=

70848 185t b rp bt i S 248 5250 pe A a3t s

Q:H}3 2%% (@ 3?11) fm 130(m, FHS Y- 44 @5oH{yM.17H)28 @SIGHYR). 68t )= 84 Hz,
I'e 40: Preparation of conpound 40 Conmpound40
3H)/;/@586|c(deb%18édﬁ #a manner simlar to that described in

T SR RSOEOS a5 1 eaim e,

Example 30: Preparation of compound 30

D?

Compound 30 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H") = 663.

Example 31: Preparation of compound 31

Compound 31 was prepared in a manner similar to that described in Example 1.

'H NMR (CDCl3) & 0.84-0.94 (m, 6H), 1.07 (m, 3H), 1.25 (m, 3H), 1.27 (s, 9H),
1.44 (s, 9H), 1.66-1.73 (m, 5H), 2.37 (br, s, 1H), 3.33 (d, 2H, J=8.1), 4.08-4.19 (m, 5H),
4.42-4.58 (m, 2H), 5.53-5.16 (d, 1H, J=4.8Hz), 5.87-5.92 (d, 1H, J=15.6Hz), 6.77-6.84
(dd, 1H, J=15.3Hz, 5.1Hz), 7.34-7.37 (4, 1H, J=8.1Hz), 7.650-7.60 (m, 1H).

ESI-MS (M+H") = 597.

Example 32: Preparation of compound 32
Compound 32 was prepared in a manner similar to that described in Example 1.
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2.36-2.57 (m 2H), 2.94-3.10 (m 2H), 3.26-3.34 (m
2H), 4.10-4.20 (m 2H), 4.44-4.61 (m 3H), 5.10 (s,

wWQ@Rk)05/066199 (dd, IH J=15.6, 1.5), 6.83-6.94 (nPCHBEF2004/044004

7.24-7.32 (m 5H). ESI-M5 (M+H4) = 657. Exanpl e 41:
Preparation of conpound 41 Conpound 4 1 was prepared
in a manner simlar to that described in Exanple 1. 1H
NVR (CDA 3) d 0.79 (s, br, 6H, 1.12-1.22 (m 7H),

] 3H), 2.32 (s, br, IH, 2.90-3.05
2r§§1§4§®%m) Egl 4.10 (q. 2H J=6.9), 4.37-4. ég](m
6 17 g sig 5. og (m63l—|) 5.85 (d, IH J=I 5.9),
(m . 6.70- 6 77 2 7.03 |
_mmgrepmaﬂmspﬁconwosad@ (m 8. T)e (d, IH( mJ 7H)2)
ES'CoQ@ g% 5!5 Yas &éﬁed E‘?(@ﬁ'fﬁﬁr?er lenﬂalf’icﬂhaf c&isd:rﬁj’d:d@ﬁ Example 1.

conpo was prepared in_a

si rlrmwm@ncria)ta Qj&%e& lﬁ@ld@ﬂh 1E0akdh @n 19H)E§?’01\1/§ 5((M2ﬂr)

N/ nm PR f COTPRY
J 7%]\]7% E%grﬁ %’@d%i%ﬁ (a n’an §bg?'rrqél(g to tﬁgt descrg?gg‘gm
4. 10((@1 @iaﬁ%lgg 434 @sHbiWH@EHO (%)H 1) 04.69 (10, B3), eﬁﬁ (%, 1H, 280-
J=5..1
5. 851(d8@5H,2]‘=21§ 6@ 8- 355@) br, gﬂg% 73 (€8, l(}ﬁ]J—éég L 3”31 (i,sbr 115};')7(6% (s, br,
jm2H) . 3.88 (s, IH, 4.09 (g, 2H J=6.9), 4.43 (m IH),
4.71-4.77 (m_1H), 5.02 (s, 2H), 5.36-5.40 (m |H),
5. %I(MS(MHH)] 526.9), 6.61 (dd, I|H, J=15.3, J=4.5),
7.08-7.26 (m 10H), 7.46-7.49 (m IH). ESI-MS (M t )

= 607. Exanpl e 44: Preparation of conpound 44 Conpound
Exaffbl&\BdE Prépapaioadf compoumddder similar to that described

In Exa . ESI - =

P dgabTE s BT e OB Ve Pl
TRPQRIR RERCEPS 009 (4, BAIGHISRES (1Pmd 155506060 L, TR, 229

NI\/R (A " 3) d, )-& %6 (6

(D, 269 61, (S 20- 331 484 5653 80 oLty 4/ L7 (6 T 126 5530

(m,%l?.—,p, %;g(nll?lﬁf 1 75y 18), 3304(h, 180),5.87 (@ 1n1l 115),%.4976.56 &3,

1H), 6.80-6.86 (m, 2H).
ESI-MS (M+H") = 570.

Example 35: Preparation of compound 35
Compound 35 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCl3) & 0.94 (dd, 6H, J=12, 4.8), 1.29 (t, 3H, J=6.9), 1.67-2.04 (m,
9H), 2.30-2.50 (m, 2H), 2.94 (s, 3H), 2.96 (s, 3H), 3.18 (s, br, 2H), 3.35 (s, br, 2H), 4.05
(m, 1H), 4.18 (q, 2H, J=6.9), 4.49-4.52 (m, 1H), 4.61-4.77 (m, 1H), 5.30 (s, 1H), 5.90 (d,
1H, J=15.6), 6.25-6.34 (m, 1H), 6.82 (m, 1H), 7.38 (m, 1H), 7.77 (d, 1H, J=1.5).
ESI-MS (M+H") =610.

Example 36: Preparation of compound 36
Compound 36 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls) & 0.838 (m, 12H), 1.18 (t, 3H, J=6.3), 1.44-1.68 (m, 5H), 2.04-
2.10 (m, 3H), 2.28 (m, 2H), 3.20-3.23 (m, 2H), 3.90-3.95 (m, 1H), 4.07-4.10 (m, 2H),
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4.60-4.68 (m 2H), 4.13 (q, J =7 Hz, 2H), 3.97 (dd, J
=8, 3.6 Hz, IH), 3.28-3.31 (m 2H), 2.49 (t, J =7
Woi2005860123 2. 29-2. 42 (m 2H), 1.90-2.21 (m 6H)PCRUSBI04/044004
(s, 3H, 1.76 (mIH, 1.60 (m IH, 1.26 (t, J = 7 Hz,
3H), 0.94 (d, J = 6.9 Hz, 3H) 0.91 (d, J = 6.9 Hz,
3H). ESI-M5 1+ ) =1 . Exanple 46: Preparation of
corrpound 46 Conmpound 46 was prepared in a manner,

4,543 ,7@{)( 5014 h%ﬁ),dsg%ﬁé's?f@b iﬁﬁ?ﬁ'{?dﬁ{ 134 W Q@% <§’>)75

(dd, ZH251=13 <5Z=48) 758!)(d B1,82600d, J 15, 5 Hz, IH) 6 54 (s,

=15, 1.8 Hz, IH), 5.42 (d, J = 7 He,
SIMSOQYI 1)._7%763\ 2H), 4.60-4.67 (m 2H), 4.13 (q, J

:72Hz 2H) | 328330(m 2H), 2.49 (t, J = 7.5 Hz,

2H), 2.33-2.43 (m 2H), 1.90-2.14 (m 6H), 2.06 (s,

xaﬁpgg, 1P¢@amtlmgoiiqwnp9wd 31. 26 (t, J =7.2 Hz, .3H) 0.92
Pr gpﬂ’g}pgl"? b %r%'_gred Bcst 1}’f}%é[é}fon’pou%ltdo%37 m%r@é?ggfaerg‘ﬁ
a MENMR (@UmJ)@ro 893(nﬁ hsax) tles ¢ BHgk-1012), Exfhiﬁ)B% (1h, 6H), 236—
ESI-M5 0 +H+) = 63 Prepar at i
2 S5m0k rpBhad 266 SR DA B At 3ph 454 (n,
a t [ | |
2 b B R R ke 45 Compound

49Bm—$/1$)(M|®HF)5d62h a manner simlar to that described
in Exanmple 1. 1HNWMR (CDCI3) d 1.26 (t, 3H, J=6.9),

155163(m I H), 175182(m IH), 1.94-2.02 (m

e382P2s%a2at13ﬂ,ofmmﬂddhd38 41- 51 (m IH), 3.59-3.60
68- 3. 73

( q Coglppouyéé8 yps pzppgr?(q] in Qg"?apmr S}rﬂ)lar tczﬁ@ﬁggicé@d’ 1%ﬁxiirlr_16)1e 1.
gnsggz E’(F]?Pdlg% 0?91(991( ?m r@ 1503528((% dHZl 145.115836()n 6H),
2. 3:( Ql.,53|(hh 2458233 F8S(mME) 4+}® 328 (@7@}15;(;,4]1,146585@ iy 5.13 s,
oy 5 SR LU 0= 6, S4PEE 93 %m, 31), 7.18-7.32 (m, THD).

ESI-MS (M+H") = 637.

Example 39: Preparation of compound 39

Compound 39 was prepared in a manner similar to that described in Example 1.

'H NMR (CD30D) & 0.79-0.91 (m, 6 H), 1.20-1.28 (m, 3H), 1.45-1.83 (m, 6H),
2.36-2.57 (m, 2H), 2.92-3.24 (m, 4H), 4.10-4.20 (m, 2H), 4.41-4.58 (m, 3H), 5.13 (s,
2H), 5.91 (dd, 1H, J=15.6, 1.5), 6.82-6.91 (m, 3H), 7.21-7.35 (m, 7H).

ESI-MS (M+H") = 639.

Example 40: Preparation of compound 40
Compound 40 was prepared in a manner similar to that described in Example 1.
'H NMR (CDs0D) & 0.79-0.90 (m, 6 H), 1.20-1.29 (m, 3H), 1.45-1.83 (m, 6H),
2.36-2.57 (m, 2H), 2.94-3.10 (m, 2H), 3.26-3.34 (m, 2H), 4.10-4.20 (m, 2H), 4.44-4.61
(m, 3H), 5.10 (s, 2H), 5.90 (dd, 1H, J=15.6, 1.5), 6.83-6.94 (m, 4H), 7.24-7.32 (m, 5H).

ESI-MS (M+H") = 657.
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Compound 50 was prepared in a manner simlar to that
described in Exanple 1. ESI-M5 (MrH+) 594. Exanple 51:
wee@sas@aes on of conpound 51 Conpound 51 was prEBEEUSIOH/M4004
a manner simlar to that described in Exanple 1. 1HNWR
(CbAd3) d 0.88 (s, br, 6H, 1.18-1.77 (m 12H), 2.38

(m IH, 2.93 (s, 3H), 2.97 (s, 3H), 3.29 (m 2H),
.10 (q, 2H, J=6.9), 4.49 (m 2H), 5.15-5.21 (m IH),

—@pﬁﬁléﬁ%aeaan Figrrpuge #P5° 4)8 ” (7m292(H)d T 9ss. 7;) i

7, %n{pﬂund ) waSpréParedrin d dhnneESinilBtd mu—@e)scrﬂaea @ Example 1.

R i S 0l ST, PSP 08

(s, bﬁﬂ?{m 90-5. osl(gll\"ya)(ﬁﬁ%ﬁ)zm @1@%@.}18?—6 0, 465*!)4 581(nd, 8H)S4.95-
H% 22-2.26
5.02((m, 32191)5 833(CB2H4J=11@ V- 1p18 (w, 2HD), (65,{0 -6.47 H}H): 03 (m, 1H),

6.70-6.77 (dd, IH,

7-2539%2%@3;5%5 }Hz§“16’}‘§fgl‘}®(b s, 2H). B\

( MESE Mg M+ HEXa6pd.e 53: Preparation of compound 53
Conmpound 53 was prepared in a manner simlar to that
described in Exanple 1. 1HNMR (CDC 3) d 0.96 (s, br,

_Ex_a(ﬁi_@e42lPilf§)a1]&tl%Qof?é J4%17§)2 2.02 (;n 6H), 2.33- 2.46

3. §3nzoand ¢Asvap pge’pa@d {ma mpanuer (sﬁxinlag F‘B thahge@en%%%) in |EF_(|7mple 1.
4. %«%I%%%@(%LH)I 5.76-6.14 (m 3H), 6.81 (d, IH,

Il-l) ESI - M5 (MrH+) = 575. Exanpl e 54:
Preparatl on of conpound 54 Conpound 54 was prepared in

mann ar. to that ,described in Exanple 1. 1HNWR
fPf%Pabat@?offom%%‘ %jB 1.08 (d, 3n, 15, 7).

% Z(%)Iﬁ Sounf 43 ]v?a'§|)pre re'a5n a haﬁﬁer(siﬂnlzﬁrl'tl) tha? d@bribed in IHeel)ample 1.

4 FANMRS (Kb 58 0476, ORY. b - BLITO8) 1 B 14D
1. 4B (83108 8613 5 kBN 62,972 B (m/ 285 37137821 (i, B 3.88 Gs, 1H), 4.00

(g, 2H, J=6.9), 4.43 (m, 1H), 4.71-4.77 (m, 1H), 5.02 (s, 2H), 5.36-5.40 (m, 1H), 5.65 (d,
1H, J=15.9), 6.61 (dd, 1H, J=15.3, J=4.5), 7.08-7.26 (m, 10H), 7.46-7.49 (m, 1H).
ESI-MS (M+H") = 607.

‘Example 44: Preparation of compound 44

Compound 44 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H") = 579.

Example 45: Preparation of compound 45
Compound 45 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls) & 7.83 (d, J = 8 Hz, 1H), 7.28-7.36 (m, SH), 6.81 (dd, J = 16, 6
Hz, 1H), 6.47 (s, 1H), 5.91 (d, J = 15 Hz, 1H), 5.53 (d, J = 8 Hz, 1H), 5.07-5.13 (m, 2H),
4.60-4.68 (m, 2H), 4.13 (q, J = 7 Hz, 2H), 3.97 (dd, I = 8, 3.6 Hz, 1H), 3.28-3.31 (m,
2H), 2.49 (t, J =7 Hz, 2H), 2.29-2.42 (m, 2H), 1.90-2.21 (m, 6H), 2.06 (s, 3H), 1.76 (m,
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ESI - M5 (M+H+) 719. Exanple 55: Preparation of conpound
55 Conpound 55 was prepared in a manner simlar to
wo b@s/oadaseri bed in Exanple 1. 1H NVR (CDCO  3) BICT/US2004/044004
0.96-0.99 (m 6H), 1.14 (d, 3H J=6.6), 1.24 (s, 9H),
1.28 (t, 3H, J=6.9), 1.39 (t, 3H, J=6.9), 1.58-2.04
(m 5H), 2.35-2.40 (m 2H), 3.05 (q, 2H, J 7.5),
;3.31-2.34 (m 2H), 32787 .89 (m IH, 4.09-4.10 (m
H), 1 "1 38),:0.9% @ly £®o tE)3H)%.P19d( M= 6l
1 Y0115, s (e 77 38,0 1 @ G HERIDD. S T 60
3H622(s IH) 641(q IH J159 4.8), 7.57-7.60 (m
H!; 7691{d J=7.2). ESI-M5 (M+tH +) = 589.
Bre ation of conmpound 56 Conpound 56 was
prepared in a mnner simlar to that described in
Exanple 1. ESI-NMS (I\/H-H*) 603. Exanple 57: Preparation

Mﬁmm@u@?ommﬁ %7 was prepared in a manner

SI IE | %rggrtlcg4§8§% ?nl%séfé C P ﬁilalllrﬂsr @ﬁﬁﬂp toeth&t de@(ﬁ'lﬂgm Edple 1.

1 GQ NMR c@nla)m 75 @, 33 7(31HZIHI)), 7 20 ?@ J(=n$ 4|H-3) 1HY, 74-7.52

(m, S, qa@D(dddggs e 3 65 o 1l s Bl g3 1, iS4z s

=7 g};)lﬁ{)g ?é)ﬂ 126(11%1@}1{)”4 6067 (ﬁl @ﬁ) (4cliab, (qJ H= 7JZ=IHz DD, 3.58-3.30
(m, BHJ,.2. @(&rﬂw () 55&, ZHb e’qa%?r&ﬂig on, %hl) é@ﬁﬁolfn@n éé{)c%éééﬁjﬁﬁ)

epar I
R T A S e
(t,BS3HUS IMAR) HED;. 1.60-1.66 (m 5H), 2.07 (m IH),
2.43 (m 2H), 2.72-2.80 (m 2H), 3.30 (m 2H), 4.17
(q, 2H, J=6.9 Hz), 4.39 (m IH), 4.55 (m 2H), 5.10

eg’)'l)l)'rep%ra%%n@jc%ﬂqﬁ%uéﬂq?zg 9\]"'?-23 6. 10 6.20 (m 2H),

5 H) Con?p@@d (’rfvhwap pgep@ﬁ_lwgnf(aw)mﬂarg% g1at @%%%rl&qdem ar(nnie 1.
Pr epgnak! RRpS <ggpound 59

Example 48: Preparation of compound 48
Compound 48 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H") = 546.

Example 49: Preparation of compound 49

Compound 49 was prepared in a manner similar to that described in Example 1.

"H NMR (CDCls) 6 1.26 (t, 3H, J=6.9), 1.55-1.63 (m, 1H), 1.75-1.82 (m, 1H),
1.94-2.02 (m, 1H), 2.22-2.31 (m, 1H), 2.41-2.51 (m, 1H), 3.59-3.60 (m, 1H), 3.68-3.73
(m, 1H), 3.82-3.87 (m, 2H), 4.15 (q, 2H, J=6.9), 4.27-4.29 (m, 1H), 4.44-4-50 (m, 1H),
4.63 (s, br, 1H), 5.10 (s, 2H), 5.95 (d, 1H, J=15.6), 6.85 (dd, 18, J=15.6, 4.5), 7.2-7.34
(m, 4H), 8.16 (d, 1H, J=8.7).

ESI-MS (M+H") = 571.
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Compound 59 was prepared in a manner simlar to that

described in Exanple 1. 1H NVWVR (CD30D) d 0.86-1.04 (m
W®R)05/046124- 1. 52 (m 12H), 1.61-1.71 (m 6H), 2POBUR086044004

(m 6H), 3.40 (m 2H), 4.10-4.27 (m 2H), 4.34-4.45

(m IH, 4.60-4.72 (m IH, 513 (s, 2H), 5.90 (d, IH,

J=15.6), 6.81 (dd, IH, J=15.6, 4.8), 7.27-7.54 (m

5H) . ESI-I\/IS (MHH+) = 645. Exanple 60: Preparation of

co ! S prepared in a manner
E—%?E%%a ara QP%%Q% %eglau n Exanpl e 1. 1HNMR (CD30D)
d Qlo‘ﬂﬂ:)oﬁnd)ﬁlo (Vm; plﬁbhrpd in d Sratine? Sln(lhqr tiHpt, degoried in Bgariphe 1.

36 3.19-3.31 (m 2H), 4.16-4.34
mESAMS?M"%Islzg@Zz "IH, 5.04-5.11 (m 2H), 5.24
(d, IH351)591(d |H3153)689(dd | H,
J=15.3. 5.4). 7.30-7.35 (m 5H). ESI-M5 (M+H +) 576. °
_mﬁﬁﬂé’r@matlpneﬁmqu@ﬁ5 f corrpound 61 Conpound 6 1

0%%5 ggglag R}%p?@'\ﬂ ﬁ% mé{}%@r sﬂﬁlle& fh@@&e_sgﬁfégrlg “Fbﬁtgmbl% 1.
of ‘Hﬂ@m(ﬁ@ 8% (g 66, M\m1 ﬁW ezpatﬁﬂ) i’lﬁ&ﬁmghﬁ)e;@:@%n(s
363 57 (et & G M £ Rt By BB S mur od b b

5. 37% \fﬁSJﬂ@f ﬁpﬁe@g SSQ@ZH&WSSSBmH}}BBC(d&M&L TeESSL4)pRaAo (d,
. = 867. Exanple 64:
1H PFéﬁé\ﬁa&Z(@anﬂ %?)Qrﬁ@ - 64 Conpound 64 was prepared in

a arok0 that described in Ex le 1.1H NWR
! i 59k, anpl e
(C@@?@@&-B.gg (m 6H), 1.07 (m 3H), 1.28 (m
%SH) 31330 (m 3H), 2.10 (br, s, 2H), 2.29 (br, s,
09 (m 6H), 4.32 (br, s,
hﬁ&%%@’%&mo °6fPBﬁwnd55%76 (m 1H), 5.84-5.89 (d. IH,
g lé(?_rlzﬂ %1 Sg w8 pfd?):élredSm a krlé}melﬁurﬁilar(td that Héderibedlih Fxakple 1.
1HN (CDClg)(6083|6087 (m, 6H) 1"14% l_QSH) 1.16-1.20 (m, 6H), 1.42-1.67
(m, 6H), 2.22-2.26 (m, 2H), 3.32-4.10 (m, 4H), 4.47 (br, s, 2H), 5.80-5.85 (d, 1H, J=15.3 .
Hz), 6.70-6.77 (dd, 1H, J=15.3 Hz, 5.1 Hz), 7.79-7.87 (br, s, 2H).
ESI-MS (M+H")=497.

Example 53: Preparation of compound 53
Compound 53 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls) 6 0.96 (s, br, 6H), 1.16-1.30 (m, 15H), 1.62-2.02 (m, 6H), 2.33-
2.46 (m, 2H), 2.98 (d, 3H, J=8.7), 3.34 (s, br, 2H), 3.88-3.91 (m, 1H), 4.14-4.19 (m, 3H),
4.40 (m, 1H), 4.60-4.76 (m, 1H), 5.76-6.14 (m, 3H), 6.81 (d, 1H, J=15), 7.60 (m, 1H).
ESI-MS (M+H") = 575.

Example 54: Preparation of compound 54
Compound 54 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls) 6 0.97 (t, 6H, J=.8), 1.08 (d, 3H, J=5.7), 1.28 (s, b, 12H), 1.55-
1.86 (m, 6H), 2.05 (m, 1H), 2.42 (m, 2H), 3.31 (d, 2H, J=8.1), 4.14-4.25 (m, 5H), 4.37-
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ESI-M5 (MtH +) = 569. Exanple 65: Preparation of

conpound 65 Conpound 65 was prepared in a manner
wa@Rovsloer123 o t hat described in Exanple 1. 1HNVRPCTZDEL008)44004

d 0.94-0.99 (m 6H), 1.28 (t, 3H J=6.9), 1.75-1.82

(m 2H), 2.10-2.33 (m 3H), 3.03-3.15 (m 2H),

3.22-3.31 (m 2H), 4.16 (q, 2H, J=7.5) 5 4.39-4.51 (m

2H), 4.80-4.83 (m IH), 5.77 (d, IH J=15.6), 5.96 (s,

4.45(H), 3H5,. 4660 @n, 141)( 5191-BHD (m7 3HR-6.83. @2, (HnJ=10H6)4.5)7 726(H76 (m,
2H, J=8.1). ESI-M5 (MtH+) 577. Exanple 66: Preparation
9H) of conpound 66 Conpound 66 was prepared in a manner

Si @SEMS 0+ Hkba;ﬂbescrl bed in Exanple 1. ESI-M5 (MH +)
. Exanpl’e 67: Preparation of conpound 67 Conpound

67 vvas prepared in a manner simlar to that described
3) d 0.91 , br, 6H), 1.26
wej’aré%%‘} SRS 3 123H), N 63 (m HZSH),
é @aniboﬁﬁdb ﬁﬂWas?Ibi)sparé’d 102} I(mnnek Elnila? ta3thatXleddribedhin Bkﬂrzple 1.
: S : . :
(s BRINRALPOIS Sboe 435 (s S92 3485 315 T o g5 st 2R
3H, 6%99 139?541{ EX@%PH%Q&M @, spﬁirms 0n0 @, QHITBCM%{@&{ 7=17.5),

68 was prepared in manner simlar to

3. 31eﬁ3§4: fmb‘&ﬂ) Bf87éx?§rﬁm e, 4. @5#-1&/@1( MM 1809, 2Hada), é‘ ‘Sb(m

P [ e
s g ey R e Dt e
6.41((M+H4,)J—:15552¥.8), Exsarpbe(m7,AH)PT .6 &d,dfH, 17.2f. conpound 70

Co 70 was prepared in a manner simlar to that

de@&ﬁg&“ﬁ%g@me 1. ESI-MS (MtH+) = 547. Exanpl e

71. Preparation of conpound 71
Example 56: Preparation of compound 56

Compound 56 was prepared in a manner similar to that described in Example 1.
ESI-MS (M+H") = 603.

Example 57: Preparation of compound 57

Compound 57 was prepared in a manner similar to that described in Example 1.

'"H NMR (CDCl;) 50.85-0.90 (m, 6H), 1.27 (t, 3H, J=7.2 Hz), 1.60-1.66 (m, 5H),
2.33 (m, 1H), 2.79 (m, 1H), 2.94 (m, 1H), 3.20 (m, 2H), 4.17 (g, 2H, J=6.9 Hz), 4.39 (m,
1H), 4.55 (m, 2H), 5.10 (s, 2H), 5.91 (d, 1H, J=15.9 Hz), 6.40 (m, 1H), 6.85 (dd, 1H,
J=15.9, 5.1 Hz), 7.31 (m, 20H), 7.84 (m, 1H).

ESI-MS (M+H" = 637.

Example 58: Preparation of compound 58
Compound 58 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCl;) & 0.88-0.94 (m, 6H), 1.27 (t, 3H, J=7.2 Hz), 1.60-1.66 (m, 5H),
2.07 (m, 1H), 2.43 (m, 2H), 2.72-2.80 (m, 2H), 3.30 (m, 2H), 4.17 (q, 2H, J=6.9 Hz),
4.39 (m, 1H), 4.55 (m, 2H), 5.10 (s, 2H), 5.91 (d, 1H, J=15.9 Hz), 6.10-6.20 (m, 2H),
6.30 (m, 2H), 6.85 (dd, 1H, J=15.9, 5.1 Hz), 7.31 (m, 5H), 7.60 (m, 1H).
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Compound 71was prepared in a manner simlar to that
described in Exanple 1. ESI-M5 (M+tH+) = 562. Exanpl e
wQ@ 2005@6@par at i on of conpound 72 Conpound 72 WaBCT/US2004/044004
prepared in a manner simlar to that described in
Exanple 1. ESI-M5 (MtH+) 605. Exanple 73: Preparation
of conpound 73 Conpound 73 was prepared in a manner
simlar to that descri bed in Exanple 1. ESI-MS ( MtH+)

= 6085 D?@Epjl Preparation of conpound 74
Conpoun s prepared in a mnner simlar to that
described in Exarrplel IHNMR (CDCl 3) d 0.88-0.98 (m
6 19-1.86 2.0-2.08 (m IH, 2.15-2.39
E’%‘%%?o]ﬁe%arﬁ%o@fgg}“@ }3-‘!% 2.94 (m 2H), 3.98-4.20

( M C3irpourfll. 330w 4k J;’répaﬁ& inlaannér $Qi1dr B4h4tMeschibhd m@ﬂ%ple 1.
IH, J=15.6), 6.89 (dd, IH,

m, 2H), 5.89
El gy @M&scm@%)m%am (nESFD.ME2 (-M58 (1) 121{)60;61 lEiklamgIGéI)

P 7
208 A0 PR SRR P 2 o
1H)1z>5ar3r_(b LEHD, 5. QHWRH;?QZSZ@)f g % ?d<39§€61915(1@1é158§ﬂ) 277 (75(54 (m4ﬁ){)
é@s@/ﬂsﬁ\ﬂf{%ﬂ)m 32. 03- 2. 46(m 2H), 3.28-3. 30(mm 2H),
4 11-4.18(m 3H),4.33(br s, IH), 4.54-4.56(br s, 2H),

5.07(s, 2H), 5.84-5.94(d, IH J=15.9 Hz), 6.03-
Ex ; Prgpargtion qliepmpeupa0s. 83(dd, | H, J=15.0 Hz, 5.4

Hz E
( I\/?i-(lj-l(-)l- E%%’J%l%béias rpp%:_lpare‘}lg gé‘aglﬁgfs’é Il%lbn to (‘5 a%des'vgbed L %mple 1.
O4I;MR {@DY@IB) $O. le)gaar(mctngsm 01: 19;‘.3133 (ﬁpﬂmpurﬂd 17@0 (m 6H),
was | SSOl ve I n
204238 (o TP 15375l ) ] ek RS-SRS 1
(m, %@i)us bom, 15he=5. ?)Sgbtl%@tuﬁ%w I\/E)O@ 8‘?@&%515-1 L £k %t@[ P90 35

nperature for m nut és il or of or mat
(m(5®1)013 m, 1.5 eq.) was subsequently added. The

reagd iR (W{ﬁﬁ*‘j LS7gas

Example 61: Preparation of compound 61
Compound 61 was prepared in a manner similar to that described in Example 1.

" ESI-MS (M+H") = 576.

Example 62: Preparation of compound 62
Compound 62 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H" = 617.

Example 63: Preparation of compound 63
Compound 63 was prepared in a manner similar to that described in Example 1.
ESI-MS (M+Na") = 867.

Example 64: Preparation of compound 64
Compound 64 was prepared in a manner similar to that described in Example 1.
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stirred at roomtenperature for another 20 hours and

then concentrated to afford a residue. The resi due was
w@uosHedads by flash col utm chr omat ogr aphy (5% MeCQHUB2004/044004

CH2A ) to afford conmpound 76 as a white solid (64 ng,

85% . 1HNWR (CDCI3) d 0.88-0.98 (m 6 H), 1.19-1.83

(m 15H), 2.0-2.08 (m IH, 2.15-2.38 (m 2H),

2.47-2.59 (m IH), 3.07 (m 2H), 3.59 (s, 3H),

3. 9811441\21% ((:ﬁ?c@'s')o 9/40.9 @?461%61 Q)mjmlgﬁ%)ﬁSgghgs% Oﬂéﬁ](ﬁj
3ng? B (ba, SSQH) 2. ?2’7(1917 SBZHX 32595 (dESH), NEIY( (M 16H), 4:325@@; s, IH)

+BEER B po Lt are il A B RS et 51 2

8315 e HZ,E4H§J 78 (VHHY, 260~(nB38r). Exanpl e 78:
Pre on of conpound 78 Conpound 78 was prepared in
ngﬁh&é@flﬂil)ar 5% that described in Exanpl e 1.
ESI-I\/B (MrH ) = 557. Exanple 79: Preparation of
conmpound 79 Conpound 79 was prepared in a manner
Merpammmommpum i n Exanple 1. ESI - I\/IS (I\/H-H )

423 0: Pre t|on of .c nd 0
wasCR BRI e ETREIR e PRt RinES 168 s
molH NMiR (@B@ggiato@m sso){m,temm 08 (tHEH, J=‘6 91); 14751J1®2qa162}1),

21D e 457 130 PHCED- BRI LI, (A CerE dTa8. 1g9-4.5
(m,qz%m @Onmwmi 1@1@ %7 @1( Wi I=9 5%9' 4.6k ész iHjT% 669§%§ (m B NVRs

1.23
%(@01@{)717(@12}@4):8 12, 06- 2 85 (m 6H) 3 38 (m 2H),
" 4.34-4.45 (m IH), 4.60-4.72 (m
ES%?“{%)ZQW 91 (d, IH J=I 5.9), 6 82 (dd,
IH J=15. 9 4. 7) 7.27-17. 54 (m 5H). ESI-M5 (MHhHY) =
d 81
Examp%e6 Te aratlon of ctFJ)rrnggt?nr aéé on of compoun
Compound 66 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H" = 630.

Example 67: Preparation of compound 67
Compound 67 was prepared in a manner similar to that described in Example 1.
"H NMR (CDCL) § 0.91 s, br, 6H), 1.26 (t, 3H, J=6.9), 1.42 (s, 18H), 1.56-1.63

(m, 5H), 1.80-1.82 (m, 2H), 2.04 (m, 1H), 2.35-2.41 (m, 3H), 3.12 (s, br, 2H), 3.32 (s, br,

2H), 4.16 (m, 3H), 4.54 (s, br, 2H), 5.89 (d, 1H, J=15.6), 6.81(m, 2H).
ESI-MS (M+H") = 654.

Example 68: Preparation of compound 68
Compound 68 was prepared in 2 manner similar to that described in Example 1.
ESI-MS (M+H" = 809.

Example 69: Preparation of compound 69

Compound 69 was prepared in a2 manner similar to that described in Example 1.
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Conmpound 81 was prepared in 20%vyield from conpound 52
and nethyl chloroformate. 1HNVR(CDCl 3) d 0.94-0.99
W@ 2005066123 1. 07 (m 3H), 1.28 (m 12H), 1.60 (nmPCBH¥2004/044004
2.10 (br s, 2H), 2.29 (br s, 2H), 3.32-3.35 (d, 2H),
3.69 (s, 3H), 4.18 (m 4H), 4.39 (br s, IH), 4.61 (br

s, IH), 5.59- 5 81 (m 2H), 5.89-5.95 (d, IH,

J=16. 2Hz) 6.82 (dd, IH, J=15.3 Hz, 5.7 Hz), 7.34 (m
”")ESI7 ?ug)” ESI-M5 (M+H +) = 555. Exanple 82 :
Preparat| on conpound 82 Conpound 82 was prepared in
a manner simlar to that descrl bed in Exanple 1.

d 1.02-1.04 (m 3H), 1.27
—%%%%Ef%% C%‘ﬁp?‘iﬂ '2.03 (s, 3H), 2.18 (m
| H) CoBdpéihd(7m Wa% @}epa&d&l a3na314161( dinildt tat ligscﬁbécﬁm(ﬁfﬁample 1.
436 ( % 46 (m IH), 4.61 (m IH),
E$1|=MSJ( “@19 Y. 6.38 (s, IH, 6.63 (s, IH), 6.82
(d IH, J =15 Hz), 7.53 (d, IH, J = 6 Hz), 7.65 (d,
IH, J = 6 Hz). ESI-MS (M+tH 1) = 539. Exanpl e 83:
Mﬁrbmatbmafomppmmﬂ’BB Corrpound 83 was prepared in
nner | ar _to_that descri.b
R ggrésgrein s gingt gy Thar §SGRbGT Bxppmole 1.
6 He31-MB. (RE-HS = 8b) , 1.54-2.42 (m 8H), 3.35 (d, 2H, J
=9 Hz), 3.68 (t, 2H, J = 6 Hz), 4.14-4.18 (m 4H),
4.27-4.38 (m 2H), 4.45 (br, IH, 4.60 (br, IH, 5.92

#ggle 29, Préparati]o% o‘f{%%mp(ﬁm%zg(s I'H), 6.83 (dd, IH J =

IH, J 6 Hz), 7.66 (d, IH J
GCWPOUHEQIZ WSP(QWNMI)! a@%nelﬁxmﬁm te 184 deseribphindixiample 1.

%%Lt _%g ound 84 was prepared in a manner
SI nilar t e'scri bed in Exanple 1. 1HNMR (CDC 3)
d 0.97 (q, 6H J =6 Hz), 1.13 (d, 3H, J =6 Hz), 1.26
06 (m_  6H), 2.41 (br, 2H), 3.32 (d,
Mle 359@%)0110%0@219%11@@ (m 2H), 4.18 (g, 2H, J =6
Hz g COl‘ﬂ‘pé‘!ﬂ‘ld §7@ Nyas h)i"@pareﬂ iR n{a*ﬂﬁer slirhplar té tl?a:c)’ désgnbéddg Eé(aﬁggesl .
7. @SI(MS(M#HJ $08. Hz), 7 58 (d IH J =6 Hz), 7.79
(d, IH J =6 Hz).
Example 74: Preparation of compound 74
Compound 74 was prepared in a manner similar to that described in Example 1.
'"H NMR (CDCls) § 0.88-0.98 (m, 6 H), 1.19-1.86 (m, 15H), 2.0-2.08 (m, 1H),
2.15-2.39 (m, 2H), 2.47-2.59 (m, 1H), 2.94 (m, 2H), 3.98-4.20 (m, 3H), 4.30-4.36 (m,
1H), 4.60-4.64 (m, 1H), 5.09 (m, 2H), 5.89 (d, 1H, J=15.6), 6.89 (dd, 1H, 15.6, 4.8),
7.26-7.33 (m, 5H).
ESI-MS (M+H") = 602.

Example 75: Preparation of compound 75
Compound 75 was prepared in a manner similar to that described in Example 1.
'H NMR(CDCls) & 0.89-0.93(m, 6H), 1.13-1.15(m, 3H), 1.22-1.27(m, 3H), 1.55-
1.76(m, 4H), 1.95-2.-2(m, 1H), 2.03-2.46(mm, 2H), 3.28-3.30(m, 2H), 4.11-4.18(m, 3H),
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ESI - M5 (MrH+) = 629. Exanple 85: Preparation of

conpound 85 Conpound 85 was prepared in a manner
waRowsload12s o t hat described in Exanple 1 in a 6BOa/YsB0d044004

IH NWR (CDCI3) d 7.83 (d, J =8 Hz, IH), 7.28-7.36 (m

5H), 6.81 (dd, J =16, 6 Hz, IH), 6.47 (s, IH, 591

(d, J 15 Hz, IH), 5.53 (d, J =8 Hz, IH, 5. 07-5.13

(m 2H), 4.60-4.68 (m 2H), 4.13 (m 3H), 3.97 (dd, J

= 8 6 el , 28-.3. 3 2 2 _ =
+3igPs B+ 5y 60k AR iy Ik B dyg ph e 1 46
6.0({(H§, J?& H%grﬁém(&gm%, JQGE}].%G HEZF),(T541('|ZijD 7.300b9% 5HY, 8.02(br §.191).
, . - : a 86: P ti f
conpoid BETEFsund 86 was pr eggr:d in ar ﬁgﬁggrl on°

simlar to that described in Exanple 1 in a 57%yield.
1IHNMR (CDCI3) d 7.83 (d, J =8 Hz, IH), 7.28-7.36 (m
Exapile 76 . I8apafaitbn of cemp@ind6/6Hz, | H), 6.47 (s, IH), 5.91

(d,~d =1 [H. 5.5 L= 5 =

(m C(irpb)c’)uni_@zdg/a& _pg%)alie%as gﬂgo’@vsdre}i@p?lar!dz’gt @T%W Ig&(’)qg ﬁ?’fxc;ljgwas
dissdlvRd it B, CH (F.58a1).3EGNKR.037 1), 3.8e@Bw3s thin bdded2bfhe above
solq%i:o%g _’I’%ﬁfr;gquifﬁnr]’lt sgl_;%én %Jasggl_ qulzel%iégr% t_eg gia_tt%%?%ﬁ%}sﬁﬁifﬁ%’ Methyl
chi&BRrfaXaBlogs &4; 1. PegPahabieduehtiF /IMRAUMH: RAcHNTRRURE WaY

~was prepared in a nmanner simlar to that described in
stined atsiom Emperdtuy/Rreapbe3i0 kpugs ggl thep cogppntmited tg afford a

1.0 : , = .
res@a_ﬁ. ?Tl%esf:’;ilﬁ%%?vgiﬁrﬂ‘gfd(g&glaa?gc’)lﬂ?n ggroﬁqﬁ’lo %r%g’h§35‘%> hg(gOHféI;H’x
CH%%C}_})&)?tozﬁggd édnlpo:uhﬂ ,76? %zyh?g solﬂil-(,64jng 85%6)., 4.29-4.45 (m

o) M (T B3 4% 9. 818 4V (ot 10708 ¢m 3P,
2. 1%%%_8:\3@(, l\zﬁl;lzl 2)3:27:-6.3%@11,( 1), 317, (B 248 A sb (s] 4p), 9.95-420&, 31),
4.310-4.36 (m, 1H), 4.60-4.64 (m, 1H), 5.08 (m, 2H), 5.88 (d, 1H, J=15.6), 6.89 (dd, 1H,
15.6, 4.8), 7.27-7.32 (m, SH).

BESI-MS (M+H") = 660.

Example 77: Preparation of compound 77
Compound 77 was prepared in a manner similar to that described in Example 1.
ESI-MS (M+H") = 523.

Example 78: Preparation of compound 78
Compound 78 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H") = 557.
Example 79: Preparation of compound 79

Compound 79 was prepared in a manner similar to that described in Example 1.
ESI-MS (M+H") = 423,
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Exanpl e 88: Preparati on of conmpound 88 Conpound 88 was

prepared in a manner simlar to that described in
waEz@spb@a2d. 1HNVR (CDCl 3) d 0.91-0.96 (m 6H), PCT/US2004/044004

1.04-1.06 (m 3H), 1.23 (m 12H), 1.51- 2.05 (m 8H),

2.40 (br s, 2H), 3.30 (m 2H), 4.15 (m 4H), 4.39 (m

IH, 4.54 (m 2H), 5.19-5.32 (m 2H), 5.84-5.97 (m

3H), 6.82 (dd, IH J=15.6 Hz, 5.4 Hz), 7.35 (m IH),

- .
Eﬁﬂp&p@@p}gﬁpg%ﬂg? Ot%orﬁpo&rl\%gg) Sséon'pE)éﬁggl 298\%3 pr epar ed

I N GnRUny BeWwds Piepiredas foligws:0bgopmwid 59vW.0R3 pi /@3 opinol) was
chloride in the presence

addag) toq sglutien of HIE'L 1] 4@mxanq?4o%5t a mlSl gh%sq_&tlons\'zﬁs st11r(a§gtqoom
temé&&t&?e’%& %é?qm taﬁnﬁ%h&ffgn@éé&ratea 1@ érvg 05191}2361Eﬁd @'%?,Za vzr}gtre solid
(21 hid) 99%);58 (br, IH), 5.10 (s, 2H) 5.9 (d J 15.6 Hz,

Sl Py 55 Ll g 200

2. 85!5{&3"6111? 3HY (rErﬁ-IP)?ﬁthL@DS ah, zlqnpmmdw@ncmpom@thvqas 1H),

di ssolved i h an Et OH sol uti o was
5.1%(si 2Hpd. 9f1dd, WL Ho - 9)aﬁe$2dé¢>clé¥at1rla§ &d- Y 7;5%370{71 o((“h%h‘i

resi @egggue was purified by colum

chrorm o to give conmpound 90 in a 20%

yi el d. 1HNI\/R(CDC]3) d O 83-0.93 (m 6H), 1.02-1.04 (d,

4H 1.16- 11H)5 1.52-1.74
M}Fﬁ)@%%oﬁ 56omPops (Sﬁqm A (rn( msz v

4. léor&gﬂuna ) wad péelaaﬁeaﬁn SO%IyIrBld frénB@nidound 52 khd mBthgB
I'H), 6.82 (m IH, 7.29-7.33 (m 5H),
chlcvrofwmw | H, J81Hz) 7.69 (m IH. ESI-M5 (MrH4) =

6031y 19% 0.9 6@9'&%6 1977 (ROTAPUMR @, 1 3H

91 vvalgié/ﬂirfg ar3§§ mgnneI?p& m( | ar ?o thgrt1 a@ggg??oggn )
2.10 (brExZHpB@%brs 2H) 3 32-3.35 (d, 2H), 3.69 (s, 3H), 4.18 (m, 4H), 4.39 (br s,
1H), 4.61 (br s, 1H), 5.59-5.81 (m, 2H), 5.89-5.95 (d, 1H, J=16.2Hz), 6.82 (dd, 1H,
J=15.3 Hz, 5.7 Hz), 7.34 (m, 1H), 7.56 (m, 1H).

ESI-MS (M+H") = 555.

Example 82: Preparation of compound 82

Compound 82 was prepared in a manner similar to that described in Example 1.

'H NMR(CDCls) 6 0.95 (m, 6H), 1.02-1.04 (m, 3H), 1.27 (s, 12H), 1.56-1.82 (m,
5H), 2.03 (s, 3H), 2.18 (m, 1H), 2.40 (m, 2H), 3.31-3.34 (m, 2H), 4.15-4.18 (ﬁ, 3H), 4.36
(m, 1H), 4.46 (m, 1H), 4.61 (m, 1H), 5.92.(d, 1H, J = 15 Hz), 6.38 (s, 1H), 6.63 (s, 1H),
6.82 (d, 1H, ] = 15 Hz), 7.53 (d, 1H, = 6 Hz), 7.65 (d, 1H, J = 6 Hz).

ESI-MS (M+H") = 539.

Example 83: Preparation of compound 83
Compound 83 was prepared in a manner similar to that described in Example 1.
'H NMR (CDCls) 6 0.96 (t, 6H, T = 6 Hz), 1.08 (d, 3H, J = 6 Hz), 1.26 (s, 9H),
1.54-2.42 (m, 8H), 3.35 (d, 2H, J = 9 Hz), 3.68 (t, 2H, J = 6 Hz), 4.14-4.18 (m, 4H), 4.27-
56
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1H NVR (CDC1 3) d 0.93 (g, 6H, J =3

J =6 Hz), 1.21-1.24 (m, 15H), 1.42
wQ@2®8/06d1e3 2H), 3.26-3.29 (m 2H), 4.1 br, 2PQT/U42089044004

(m IH, 4.57 (m IH, 4.97-5.14 (m 3H), 5.85-5.90

(m 3H), 6.78 (dd, IH J 15.6 Hz, 5.4 Hz), 7.34 (m

5H), 7.57 (d, IH J =7.2 Hz). ESI-M5 (M+tH 1) = 645.

Exanpl e 92: Preparation of conpound 92 Conpound 92 was

I3 EIEA Sty FEOIBLGRU o oA, apaLo B, i oo

1H,3H: 13,036, 8)0,H7, 2% (ds 1HOHF 6 Hz)5666 (4,68, { M6 88) , 2. 40

(m_3 3.39.(m 2H), 4.10-4.20 (m 4H),

4. 2%31;&&@6%4(%?& "ﬂ%%n. 25-:?58 (m 1H, é 10 (qu, OH, J =

12), 5.49 (d, IH J = 16.5), 5.64 (s, IH, 5.84 (d,

IH, J =5.4), 6.59 (dd, = 16.5, 5.0H), 7.29-7.34 (m
Examuple 84 Ryepatajionpf eogpend &g - VS (MrH+) = 584.1. Exanple

93:C(I>Dr§1§ a1 Q%afe(aqu. ‘iimglssngﬁagj(glt’ﬁc}lq 43 ri¥eBin Example 1.

pr epar I'n a nner simlar to that described in

Ex aifpNeIR (CDCh) &69 i,  J =16NKR 1 (1604 B, o= O HaB-1085 s 123H),

15555 @nbEadht 8170382 (¢ A 59 1l 33t o s o, 2m.
= Giad1 45, (420l S8 @7 - 50 BB, B (04, 1EL 1
1§t 50 1, 142 1 5 96 B Rl Ay B e T = 6 Ho).

Pr epay fid /119 = ound 94 Conpound 94 was prepared as
folﬁgfmgs(%n@u%ggs was added into a solution of HC

in 1,4-dioxane. The m xture was stirred at room

te ure for 30 mn and concentrated. CH2Cl 2
E—X%%%ngégé{e%ﬁ%o&l%o?lﬂ%m}%é ul tant residue and the

M XEUMBoWRISS GO RebatdVif atr@areb&failaNo kit dydcribedhotangple 1 in

was added into the m xture, which was then stirred for
a 68% w¢ldut es. Benzochl oromat e was subsequently added to

for RN (EDGhS 3 QRS B TR 72l T 0T AIPEKR (LT 16, 6
Hz, 1H), 6.47 (s, 1H), 5.91 (d, T = 15 Hz, 1H), 5.53 (d, J = 8 Hz, 1H), 5.07-5.13 (m, 2H),
4.60-4.68 (m, 2H), 4.13 (m, 3H), 3.97 (dd, T =8, 3.6 Hz, 1H), 3.28-3.31 (m, 2H), 2.49 (,
] =7 Hz, 2H), 2.29-2.42 (m, 2H), 1.90-2.21 (m, 6H), 2.06 (s, 3H), 1.76 (m, 1H), 1.26 (m,
12H), 0.95 (d, J = 6.9 Hz, 3H).

ESI-MS (M+H") = 649.

Hz), 1.05 (d, 3H,
-2.05 (m 6H),
5 (
3

Example 86: Preparation of compound 86

Compound 86 was prepared in a manner similar to that described in Example 1 in
a 57% yield.

'H NMR (CDCls) & 7.83 (d, J = 8 Hz, 1H), 7.28-7.36 (m, 5H), 6.81 (dd, T =16, 6
Hz, 1H), 6.47 (s, 1H), 5.91 (d, J = 15 Hz, 1H), 5.53 (d, J = 8 Hz, 1H), 5.07-5.13 (m, 2H),
4.60-4.68 (m, 2H), 4.13 (g, J = 7 Hz, 2H), 3.97 (dd, J = 8, 3.6 Hz, 1H), 3.28-3.31 (m,
2H), 2.06-2.86 (m, 6H), 1.90-2.21 (m, 6H), 2.06 (s, 3H), 1.76 (m, 1H), 1.21-1.52 (m,
12H).

ESI-MS (M+H" = 663.
57
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product was purified by flash col um chromatography to
gi ve conpound 94. 1HNMR (CDCl 3) d 0.86-095 (m 6H)

wa2@goeeme3 4H), 1.41 (m HH), 1.55-1.90 (m 9H)PCRUSR04/044004
(m 2H), 3.25-3.35 (m 3H5 3.39 (m IH, 4.11-4.19
(m 2H), 4.34-4.47 (m 2H), 4.85 (m IH, 5.84 (m
2H), 6.09 (m IH, 6.73-6.75 (m IH), 7.73 (m 5H).
ESI - M5 (N%FH)— 585. Exanple 95: Preparation of

conm 5. Conpound 9 s prepared in
Exa ig?r?pé‘“’%lﬂﬁg’}g 8°é“s%°r“i“§§2'ai anxgn'pI e I1 ?Hﬁawg?%c 3?
d CRPHRnYEY7 (s ﬁiphr,ed in Hihafitkr sBilarBo thpt deberdtred(is Ex@mple 1.

1. géw&(qﬂﬁh)zﬁn@% 6 éﬁ{o{ gfg%g'l oa?slé?l([ﬁnsl 25?4?"3}1 J =6 Ha),
1. 504§ ﬂ&én%ggﬁ) 3@2‘(&?2}1%%}1&; %3(@ 1 H= 35&}@ £703.98 n, THE4.16

(0, T~ 6B 3905 65, BT, 474, LR, S5 (o, A FB 95 b 1y = 13 H),
6. | 6
T

lar to that described in Exanple 1 in a 38%yield.

(CDA3). d 0.95 (g, 6H J 8.4 Hz), 1.09 (d,
-@%M%MHJ.I)I?SM 6I(—IqJ 6.6 Hz), )1.26 (s,(gH),sH ’

1.52-1.82 (m 5H), 1.99-2.06 (m IH, 2.38 (br, 2H),
3.27-3.30 (m 2H), 4.06-4.21 (m 3H), 4.41 (m |H),
E_@mi&&rﬂrepamlon@f@mpwd $H, J =3 Hz), 5.65 (d, IH

%&oum}%%fa?%g?(a%@d i E%anﬁ%x%@nﬁ%d(o tﬂa't"des?;nﬁedlﬁl EZ(a le 1.

gg::pﬂﬁmound tglﬁﬁg) Emgm %6 (@17 6HB’rle%ﬂ@6l(mn3H) le?dr(pbdﬁﬂ) gi51-
20508 R p a0 Sk ) 55 B 435 Ty R s ggD:
5.161 CSIQ’)Z?(él 08, 5231 5@7 fr)n5314), 6&D,(d0). 130701 66 Hens .4 2H),,7.55 @3 1H),

1.03-1.18 (m 4H), 1.24 (s, 9
76Q(n50Hz o7(m 7H) 2.36-2.41 (m 2H), 3253(28(mH)

i%%g%@é%ﬁnf)%tﬁ%l'J:SQ .(Zml—lz? H) ’4. 14-4.16 (m 2H),

Example 89: Preparation of compound 89

)

Compound 89 was prepared in a 85% yield by reacting compound 1 with pivaloyl
chloride in the presence of EtsN and DMAP.
'H NMR (CDCl3) 8 0.94-0.98 (m, 6H), 1.08 (d, J=6.3 Hz, 3H), 1.25 (s, 9H), 1.66-
1.73 (m, 5H), 2.21-2.50 (m, 2H), 3.20-3.30 (m, 2H), 4.16 (q, J=6.9 Hz, 2H), 4.42 (br,
1H), 4.58 (br, 1H), 5.10 (s, 2H), 5.9 (d, J=15.6 Hz, 1H), 6.82 (dd, J=15.3 Hz, 5.1 Hz, 1H),
7.2-7.34 (m, 4H), 7.60 (d, J=7.5 Hz, 1H).
ESI-MS (M+H") = 659.

Example 90: Preparation of compound 90
Compound 6 was dissolved in an 1N NaOH/EtOH solution. The mixture was
stirred for 1 hour and concentrated to afford a residue. The residue was purified by

column chromatography to give compound 90 in a 20% yield.
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5.08 (q, 2H, J = 6.6 Hz), 5.87 (d, IH J = 5.1 Hz),
5.93 (d, IH, J 15.6 Hz), 6.08 (s, IH, 6.82 (dd, IH J
We205/0861k, 5.4 Hz), 7.29-7.38 (m 5H), 7.63 (BCT/UER004044004
7.5 Hz). ESI-M5 (MtNa*) = 679. Exanple 98: Preparation
of conpound 98 Conpound 98 was prepared in a manner
simlar to that described in Exanple 1 in a 50%yvyi el d.
IHNMR(CDO 3) d 0.85-098 (m 6H), 1.06 (m 4H), 1.26

b el A 5 R AT, 11501

11H)L|) 524 "M4(n( SEZE) (AR 20002 4+, D024 02614 215, O (m,

ZHk fh41|(p}) 1) 2456?( fﬁr s ]1%15,])5 og?ssg-ﬁ)( %9 (an)IHI)%& N mg& 433

1z 7@( ke 1991 H25.ensy of conpound 99 Conpound
(m, ﬁi) @irTE ared by5the %Eo?gdur es described follows: 8

m E$I-MS](M4LH4C]=ffdl§ueous sol ution at 00C was added to

Internediate 6 described in Exanple 1 (0.107 g, 0.243

mmol, leqg.) in THF (11 m ). The m xture was stirred at
Exdrhipls 9t ﬁrfep@rraddﬂcﬁ"cﬁmpoﬁndﬁlnut es, and then at room

te eraturefor 1 hou The reacti on tur

par EPRPHED 15E3s REeRiTebie 4B slmﬁ?ffomé‘e gse %ﬁﬁxamfﬂ%l
aquUEPNIR fYBC1YE9. 9@3&; Gérf,ijeds te), mcs?(dvm fy =a6 H}% 1K218m4 (m,
aqueous solution an was extracted with

10
151, )1 42=|2h<é5 on.ahi 238 Qﬁyeﬂé) vepe 2bbiZkRdt- 1%Ifbre€{b6é|9 (m 1H),
i
15E 50 P SR 50 e e B Los 18, 410

7.341mpSAY) ey (dflmlﬁ#@gé{z) t he carboxylic acid (0.100 g,
0.2 el was di ssolved slowy in anhydrous
DI\/FégIIK%D@“L&a‘g@?% After cesium carbonate (0.119 g,
0.365 mmol, 1.5 eq.) and benzyl brom de (0.062g,

0.040nm , 0.365 mml, 1.5 eq.) weresequentially added
Example 92 hikrepasation ofsomppwpd 92 he reactl on nixture was

sti E{n%goﬁﬁd 9’3[(9% gﬂgp Ar G R B .m Esi g%ﬂ&%ﬂﬂ%&%@& i Bxan?

reac was t uenched Itron of a 10% KHS
aquéd)m/IR()CDCilg@ﬁ 0(98 V] (rsl&}m ylo héh, ds:Lﬂ Ban25<s 90 bHs-

ted t 4
16§35 S0 2R o TS oo B et PP E R iy 10
4.25-4.58 (m, lH), 5.10 (q, 2H, J=12),5.49 (d, 1H, J = 16.5), 5.64 (s, 1H), 5.84 (d, 1H,
J=5.4),6.59 (dd, J=16.5, 5.0H), 7.29-7.34 (m, 5H), 7.96 (d, J = 6.0).
ESI-MS (M+H") = 584.1.

Example 93: Preparation of compound 93

Compound 93 was prepared in a manner similar to that described in Example 1 in
a 66% yield.

"H NMR (CDCl;) 8 0.86-095 (m, 6H), 1.22 (m, 4H), 1.41 (m, 11H), 1.55-1.90 (m,
9H), 2.32 (m, 2H), 3.25-3.35 (m, 3H), 3.39 (m, 1H), 4.11-4.19 (m, 2H), 4.34-4.47 (m,
2H), 4.85 (m, 1H), 5.08 (s, 2H), 5.84 (m, 2H), 6.09 (m, 1H), 6.73-6.75 (m, 1H), 7.73 (m,
1H).

ESI-MS(M+H")=707
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Na2SO4, and concentrated under vacuumto give a crude

product. The crude product thus obtained was purified
wygooSloeds chr omat ogr aphy (2% MeOH in CH2Cl 2) oPCEHUB2008044004

gel to afford Internediate 8 (94 ng, 77% as a white

solid. 1H NMR (CDCI 3) d 0.85 (d, J=4.8 Hz, 6H), 1.19

(m IH, 1.32 (s, 9H), 1.38-1.71 (m 4H), 1.95-2.08

(m 2H), 2.25-2.30 (m 2H), 3.19-3.27 (m 2H), 4.15

( 91:3 . 451 | 08 (s, 2H), 5.88 (d, J=15.
Exagple o4 r’ep%r?%‘;flé%gromé’&?ﬁ? 0 %5 (dg? J=15. 3,( 4.5 :IEIE,B

| HGompordd $4wadplpardd %ﬂoﬁow&ﬂmﬁ)dﬂd 98 Ifas addBid-ivie a(SMlkﬁ-ion
= 502. A4OMsqut|onof@ 4-
of Hifl jn hekstioraae dlhome W Mae FHrebEt TP i%ea?tg e %3(2 BiRydes and
conc%gg%e&sﬁHr@@ lvas HHRH alidddtotihereg@ Bt SoldMEMd thd nBxtite watcooled
AFtér -2 hours of stirri ng, the reaction mxture

downas 0650c dhtetlyabrpindre wasdddetinier the suxtare, Whishrvesiteppetirred

for tg)h#isﬁ}u?egf & }jlnzeo%ﬁ]%?%qagégag Isu e%ligl?ﬂ%%qc‘ d %&&ﬁéoml}n which was
stlrréd Qfﬁrobﬁ’ll t&ﬁ‘%&m}e‘ fG?ar(o@heQ 8Gholts to @w%l‘_a(brmﬁqirodubt OTb:qor)lde
mol, 1 and EDC (0.054 g,

proctilctzms pmrﬁed by ﬂas}eeplylmméh@nﬁm@hgéa a’éfﬁtCP%lPPlgpd 9|4h

res t tdl tdery e d
b AR IR Pl e ien 0 04 AF L o

OHVRS?2 [bar 2HLY, B ABESH Diet, \&éﬁm a9 (Lrﬁ,%HoHﬂ;@A %kﬂﬁ@@ Q@)sﬁbﬁ%ﬁ& qm,

(1 m d d 7 : [
it a7 oy BT B g GG BB YRR g

pr agiois (s pbtgs.ned was purified by fI ash

chr omat ogr aphy (70% Et OAc i n hexanes) to afford

conmpound 99 (0.117 g, 90% as a white foam 1H NWR

0 0 = 6.0
)Pré’pra%@ﬁ %g“q%‘ﬁﬂ‘, 88 >0 b (rG}]H) 6H)1, % 882008 "

( m Cohpqun 93 8vaé prephitel i 1n 3 n@ﬁn@ sBoilqrrie t}@p.plescmbe_[]gn(ﬁﬁample 1.

Sy it §s Bfd B! £ (D3R 2519, LB G, 52-

2.1 ﬁﬁ%}% 250@#2}1) BHB.(s, 7311583 78-331((m, 2Il':[@,l—3}68 (z mx, d, 161m7213)

1 4645 BEnd-FoBOEIp N 1066 ke Thlep P & Fh 2 hihhies 1@
1HO}131)5' @;;g‘fﬂ?g%f"g‘ﬂ; F'E%le '1?%9 7 15 (%w;mliéﬁsimzll‘@hﬁlﬂ@d 3) d
1. 4BSI—MSE(M+H°I+)9H)46 1. 75 80 (m 7H), 1.98-2.07 (m
IH), 2.36 (m 2H), 3.25-3.28 (m 2H),

Example 96: Preparation of compound 96

Compound 96 was prepared in a manner similar to that described in Example 1 in
a 38% yield.

'H NMR (CDCl) 6 0.95 (q, 6H, J = 8.4 Hz), 1.09 (d, 3H, J = 6.3 Hz), 1.17 (d, 64,
J = 6.6 Hz), 1.26 (s, 9H), 1.52-1.82 (m, 5H), 1.99-2.06 (m, 1H), 2.38 (br, 2H), 3.27-3.30
(m, 2H), 4.06-4.21 (m, 3H), 4.41 (m, 1H), 4.61 (m, 1H), 5.11 (q, 2H, T = 3 Hz), 5.65 (d,
1H, J=7.8), 5.84-5.89 (m, 3H), 6.66 (dd, 1H, J = 14.7 Hz, 5.4 Hz), 7.29-7.35 (m, 5H),
7.47 (4, 1H, J=7.8 Hz).

ESI-MS(M+H")=644.
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4.14 (m IH), 4.41 (m IH), 4.56 (m IH, 5.08 (s,
2H), 5.14-5.19 (m IH), 5.85-5.90 (m 2H), 6.73-6.80

W@ 2005066123 7. 33 (m 5H), 7.62 (m IH). ESI-N5 (RFEF2064/044004
671. Exanple 101: Preparation of conpound 101 Conpound
101 was prepared in a nmanner sinilar to that described
in Exanple 1. 1HNWR (CDA 3) d 1.07 (d, J=6.3 Hz, 3H),
1.28 (s, 9H), 1.66-1.73 (m 4H), 2.21- 2.50 (m 8H),

2. 8 2H)., 3,.20-3.3 m 2H), 4.16 , J=6.9 Hz,
E——%QIEQQ—A.% %%P“Of?%mp% ‘g§§(br IH), 5. o(1q5 10 (m 3H),
5 Tonfgdund 51 SraSpidpared ) a mom2 singithr to)thatdeBorited 15 Egarhple 1 in

IH), 7.2-7.34 (m 4H), 7.60 (d, J=7.5 Hz, IH). ESI-MS
a71fAwield = 632. Exanple 102: Preparation of conpound 102

Compaush @914 7 @PRL o b1 1) G9S6-wisell, b, oAy g -

2.1 Helpdt3ehl§ on, 43, hatifs 9H), 1159- mﬁ r@ﬁﬂ %)36@ Hl o 2@933%%3 28

e

5. 084(q5ﬂ1b:r 6l61z), 5.81 24, 9H, 2H)5.1 BzB3(93, (d,JHH,F. =1 156 F12).14)08 (s, 1H),

6 smgglﬁg@&apgé?éé albsy Sl e s R

Hggé ( cRfepared in a manner simlar to that
descrl ¥ anple 1 in a 63%yield. 1IHNMR(CDO 3) d
0.94-0.98 (m 6H), 1.06 (d, 3H, J = 5.7 Hz), 1.27 (s,

@Fﬁ o 38-2. o83
P?ep‘?ra}]f%p%n&gﬁé_\pndf%lfs (br 432I(-|)m 421H218 ?m28l I?_>|)30

4. SQorhpaunt IR was piebated,in 2 MhandersiBil# toitjat dgscdbed(ig Example]l in
(4.9 te), 6.12 (br, IH), 6.84 (dd, IH J 15.6 Hz, 5.1
a50%yield 35.7.39 (m 5H), 7.65 (d, IH J = 6.9

Hz ) e ESVIRVE DM 0 83-098 (m, 6H), 1.06 (m, 4H), 1.26 (s, 9H), 1.44-1.63 (m,
OH), 1.75-1.80 (m, 7H), 2.05-2.34 (m, 2H), 3.27-3.29 (m, 2H), 3.70-3.72 (m, 1H), 4.14
(m, 2H), 4.42 (m, 1H), 4.59 (m, 1H), 5.08 (s, 2H), 5.88-5.98 (m, 4H), 6.09 (m, 1H), 6.80-
6.87 (m, 1H), 7.25 (m, 10H), 7.65 (m, 1H).

ESI-MS (M+H" =707.

Example 99: Preparation of compound 99

Compound 99 was prepared by the procedures described follows:

8 ml of a 1 N LiOH aqueous solution at 0°C was added to Intermediate 6
described in Example 1 (0.107 g, 0.243 mmol, leq.) in THF (11 ml). The mixture was
stirred at this temperature for 5 minutes, and then at room temperature for 1 hour. The
reaction mixture was then partitioned between H,O (10 ml) and EtOAc (10 ml). The
aqueous layer was acidified to pH=2 with a 10% KHSO4 aqueous solution and was
extracted with EtOAc (2 X 10 ml). The organic layers were combined, dried over
Na,S04, and concentrated under vacuum to afford a crude corresponding carboxylic acid.
Under an atmosphere of nitrogen, the carboxylic acid (0.100 g, 0.243 mmol, 1 eq.) was
dissolved slowly in anhydrous DMF (1.2 ml, 0.2 M). After cesium carbonate (0.119 g,
0.365 mmol, 1.5 eq.) and benzyl bromide (0.062g, 0.040ml, 0.365 mmol, 1.5 eq.) were
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Exanpl e 104: Preparation of conmpound 104 Conpound 104

was prepared in a manner simlar to that described in
waEx@apba2d in a 35%vyield. 1HNVR(CDC 3) d 0. 9BcDUSRI04/044004

(m 12H), 1.06 (d, 4H5J = 5.7 Hz)5 1.27 (s, 9H),

1.53-2.16 (m 7H), 2.39-2.43 (m 2H), 3.28-3.34 (m

2H), 3.90 (d, 2H, J 6.9 Hz)54.16- 4.18 (m 2H),

447449(mIH) 4.60 (br, IH, 5. 11(q, 2H, J =

seqpg tgllg %@ed(lgfo tb{kbo‘llg s%lgu? gge)rle?ﬁlog%&%re &E@stﬂreﬁ a§-§m§1ent
ten@eﬁﬂl}ﬁe 3Véi‘glg8ﬂmncﬁf'lNg | Thé&Radtibn wadFheh queiictzd de)addIESl‘l Oml 0%
= . 05; .
KHE gt SO0 B S e e PR e A R P
C}lg@%@ nPe d%' 'ﬁh%ﬁ&ﬁh @ay@rs'v&br@cc?r@@f‘hé’d aGhed bt ﬁﬁﬁﬂ @Qer
5 (d, 3H5J = 5.4 Ho)

NafSs, zg}el)@ng_er@@teg u]_lgler(\ﬁlpumo giye gyru@g prodgq) Thg’ cggl_e@rcg?glct thus

obt fﬁl:d %*%p%“g%ﬁéﬂ%ﬁ {%ﬁl)onﬁlﬁ%?%)hi} (%2 é\‘l{%})—l%ﬁtﬂéélzf&’x fiflea gelﬁ%

afford Ifkedndditd 85943111g( m%) 44,2 White sbAd4'HHIX)MR 5CBEL:S 6@%5(@ J—4 8

o4l 590 154 Tk 0y 1 B8 R e Tl 2 A
211} @6ro. ?Q?E}ﬁfz’ﬁj QN 50, @Hmcsart% 19@ Loz SJs@ff(dV\Jaﬂs 3 Hz,

re ared 1 n a manner sim.|l ‘that descri bed

1HE>6€&7p(|bes 1H)N6.29 oibdyiset.d.8 HHNM% (-&banzyHy 7(55921137 5¥iz, 1H).
ssb U592 43 (b, 20y, 319 (s, 315 3,283, 30

(M A2H) M Sluntdon(f H@H) 1 ,44diddand (1L98 () wad-dded t@8sqligion of
Tnteyisgioge:§ (A9 130 nL?nH@S Vo) inpg himg Syl 1 1 L fer 2
hotié bf stﬁ-§hg,w§e feNtdh) mixnRe VEX soRb@ral&ininder RAACAPr&Buref The
res1du2?l?ug%bta1ned was dissolved in CH,Clp (15 ml). Z-Thr(z-Bu)-OH (0.058 g, 0.187
mmol, 1.0 eq.), 4-methylmorpholine (0.080 ml, 0.750 mmol, 4.0 eq.), HOBt (0.038 g,
0.281 mmol, 1.5 eq.), and EDC (0.054 g, 0.281 mmol, 1.5 eq.) were added sequentially.
The resultant solution was stirred overnight at 23°C and then the solvent was removed
under vacuum. The residue was partitioned between a 10% KHSO,4 aqueous solution
(1 ml) and CH,Cl, (7 ml). The organic layer was dried over MgSOs, filtered, and
concentrated. The crude product thus obtained was purified by flash chromatography

(70% EtOAc in hexanes) to afford compound 99 (0.117 g, 90%) as a white foam. 'H

NMR (CDCL) & 0.94 (dd, J=8.4, 6.0 Hz, 6H), 1.05 (d, ]=6.3 Hz, 3H), 1.25 (s, 9H), 1.46-

1.80 (m, 6H), 1.99-2.06 (m, 1H), 2.38 (m, 1H), 3.27-3.30 (m, 2H), 4.15 (m, 2H), 4.40 (m,
1H), 4.58 (m, 1H), 5.04-5.15 (m, 4H), 5.87 (s, 2H), 5.96 (dd, J=15.9, 1.2 Hz, 1H), 6.86
(dd, J=15.6, 5,4 Hz, 1H), 7.28-7.33 (m, 10H), 7.61(d, J=7.2 Hz, 1H). ESI-MS (M+H") =
693.

Example 100: Preparation of compound 100

Compound 100 was prepared in a manner similar to that described in Example 1.
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Conpound 107 was prepared in a 88 %yield by reducing

conpound 103 with LiBH4 (1.5 eqg.). 1HNVR(CDO 3) d
w@20206:199(m 6H), 1.26(s, 9H), 1.66-1.73(m 5SPOT/US2084/044004

2.50(m 2H), 3.20-3.32(m 2H), 3.62(m IH), 3.75(d,

J=7.5 Hz, 2H), 4.42(br, IH), 4.58(br, IH, 5.10(s,

2H), 7.21-7.34(m 4H), 7.61(d, J=7.5 Hz, IH). ESI-M

(MtH+) = 563. Exanpl e 108: Preparation of conpound 108

dcgwdw%g‘? 958t m%g#), L W&% 3%1) %@(s ba tlh@t

1.6%%B9 vHR A1 .80 (/71 1@@@@11@@1 1H)R. map,cﬂm)dms@ Mm, 2H)

R R L T R R
2H)Tﬁ‘3’§% §%n¥9ﬁeoﬂw 4 0fin 96324, B).0. 2 Mol ) under N 2.

re was s Irred at roomterrperature under N2

f orEFOMAI(MES= 64hd t hen quenched by slowy adding a

10% HO solution until the pH val ue was about 7. The

m xture was then washed with brine and extracted with
ExdabfAg0 1 Bx&hralibn of ddipsungdoi ¢ | ayers were conbined, and

ried with Na2SC'4. The crude pr rif.i

S | Compajer 1bhPaRBIBEAgHS TSR SRR LIS i Egble 1

e' U %@(@%@Rﬁm qul@ %@9}@81%0@#19@1%@11!113(1@4@352 21-

253@1 62188 Yn, AHRS.20s3. 3@@1,,211), 446 (a. J8§9(Hﬁ Hls‘ba)“ 421(b1791H)

455 T 1), 3 b (s, 9 21 Pef ) Yo g8y oL T o
Ty e (5 0.5 07 (1 “z‘H? 685
(q,E$IHZTSiM=“Pé>362ﬁ§) 13715 (m IH), " 30, 7 35 (m

5H), 7.42 (d, IH J = 7.8 Hz). ESI-MS (M+HL) = 615.

Exanpl e 110: Preparation of conpound 110 Corrpound 110
Examgle p02Faeraehtion of compeitnd 192rmi | ar to that of conpound

109 in aCompound 102 was prepared in a 66% yield by reacting compound 112

PhsP"—=

Br
with O  (1.5eq.) via a Wittig reaction for 24 hours.

'H NMR(CDCl3) & 0.93-0.98(m, 6H), 1.26(s, 9H), 1.66-1.73(m, SH), 2.22-
2.51(m, 4H), 3.19-3.30(m, 2H), 4.26(t, J=6.9 Hz, 2H), 4.44(br, 1H), 4.57(br, 1H), 5.12(s,
2H), 6.82(d, J= 5.1 Hz, 1H), 7.22-7.34(m, 4H), 7.60(d, J=7.5 Hz, 1H).

ESI-MS (M+H") = 629.

o)

Example 103: Preparation of compound 103

Compound 103 was prepared in a manner similar to that described in Example 1
in a 63% yield.

'H NMR(CDCl5) & 0.94-0.98 (m, 6H), 1.06 (d, 3H, J = 5.7 Hz), 1.27 (s, 9H),
1.53-2.10 (m, 6H), 2.38-2.43 (m, 2H), 3.28-3.30 (m, 2H), 3.72 (s, 3H), 4.16 (br, 2H), 4.48
(m, 1H), 4.59 (m, 1H), 5.11 (q, 2H, J = 6.6 Hz), 5.93 (d, 2H, J = 15.9 Hz), 6.12 (br, 1H),
6.84 (dd, 1H, T = 15.6 Hz, 5.1 Hz), 7.35-7.39 (m, 5H), 7.65 (d, 1H, J = 6.9 Hz).
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44% yield. IHNMR(CDCl 3) d 0.95 (m 6H), 1.09 (d, 3H, J
= 6.6 Hz), 1.27 (s, 9H), 1.52-1.85 (m 5H), 2.05-2.14
WO 20054066123 2. 38-2. 42 (m 2H), 3.28-3.33 (m 2H)PCT/US2004/044004
4,17-4.19 (m 2H), 4.40-4.42 (m |H), 4.79-4.84 (m
IH), 5.11 (g, 2H, J = 7.8 Hz), 5.84-5.92 (m 3H),
6.36- 6.56 (m 2H), 7.31-7.35 (m 5H), 7.42 (d, IH J
:78Hz) 761(d IH J =7.2 H). . ESI-M5 (MtHt) =

}:%Séggﬁ g@rll Preparat| on of conpound 111 Conpound
I'n a manner simlar to that of
ganpgugd7109 IHNMR (CDC13) d 0.96 (m 6H), 1.08 (d,
1,27 , 154-1.78 m 5H),
_X@pé@s_%wpe ion gfco (0 ? , 2.40 (En ZH)H?
ngpoﬁgd (62 w%ﬁ%repef’reé—ﬁr é‘mé&ne@ Bimiffo thét deSertbed In Example 1

_ = 6.3 Hz), 5.88 (d, IH J =4.8
malaﬁ%ylﬁLdOZ (s IH), 6.16 (d, IH J = 16.2 Hz), 6.66

( ddHJNMR?(éQChﬁ O%éng%En 1%5)# 0é @igﬁiﬁfh 55ﬂ{z Z 277%9 (o),
1. sfﬁeg@gggmpa 3952 ﬁmmomm zaz 3@c(npaHn),oB 9101@1 fAHsJ ﬁﬁ@déz)eﬁm-
% Vi el
418 Gn 2Bt rits o S L Dy S atte | o S, $ R e -
5.4 Hz'@"‘ﬁ&@%%)- gs. @}ﬁ% @o@g {m), 688)(dd, 11}26 =(1SS.6 Ak)5.1 Hz), 7.31-

2 3.20- 3. 32
74(2&91,,57@ 123(<br1H 2H)75h1259 (br (ImH) H)5 11 (s, 2H),(m

4 7.61 (d, J=7.5 Hz, IH), 9.82 (s
I_ . ) ) )
H). é\ggikgﬂ(mtﬁ? 561. Exanple 113: Preparation of
conmpound 113 Conpound 113 was prepared in a 68%yield
in_a panner sim of conpound 89 using

Examaple L0 Frepgertign Otc‘g’il%(’r“t“ 5@3 material. 1HNWR (CDO 3) d

0. 95 8pABd (105 va repérea% § snanf@é)similar@6 thibt dScoittad ib Hxample 1
,2%2251(m4 3.19-3.30 (m 2H), 4.26 (t, J=6.9
ma%%mel)d 4.44 (br. IH), 4.57 (br, IH, 5 12 (s, 2H),

%E&S%R (’gﬁgﬂ) 5603103 (nf 628; Vo3, 6, 1 454 1A, 8D6 (8 9H),
1. 53 2.11 (m, 7H), 2.37 (b, 2H), 3.28-3.33 (m, 2H), 4.16 (br, 2H), 4.50-4.52 (m, 2H),
4.62 (d, 2H, J = 5.7 Hz), 5.10 (q, 2H, T = 6.6 Hz), 5.23 (d, 1H, T= 102 Hz), 5.31 (4, 1H, J
— 17.4 Hz), 5.85-5.98 (m, 3H), 6.86 (dd, 1H, = 15.6 Hz, 5.4 Hz), 7.35-7.41 (m, SH),
7.69-7.74 (m, 1H).

ESI-MS (M+H") = 643.

Example 106: Preparation of compound 106

Compound 106 was prepared in a manner similar to that described in Example 1
in a 92% yield.

'H NMR (CDCl3) & 0.92-0.97 (m, 6H), 1.1 (d, 3H, J = 6 Hz), 1.28 (s, 9H), 1.52-
2.19 (m, 6H), 2.43 (br, 2H), 3.19 (s, 3H), 3.28-3.30 (m, 2H), 3.78 (s, 3H), 4.17-4.19 (m,
2H), 4.38 (br, 1H), 4.90-4.95 (m, 1H), 5.10 (g, 2H, J = 8.7 Hz), 5.96 (m, 2H), 7.30-7.35
(m, 5H), 7.44 (d, 1H, J = 7.8 Hz).

ESI-MS (M+H") = 620
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ESI-M5 (MtH 1) = 657. Exanpl e 114: Preparation of

conpound 114 Met hyl sul f oxi de and triethyl am ne were
wa@adasmedies a sol uti on of conpound 107. The sol uPCDDNSWAE044004

cooled to 0-50C with an ice-water bath, followed by

addi tion of sulfur trioxide-pyridine conplex. The

reaction mxture was stirred at that tenperature for 1

hour. After adding and stirring the reaction m xture

at .a nt t e anot her 3 hours, the
Ei?%%%ﬂﬁ% " r%n$8¥ (ﬁﬁggg%ed by addition of saturated

br i oempsweld I0D s pﬁjphﬂegt irex 88 acyield by reducatggompmmord 49kwith

The organic | ayers were conbi ned, dried over MySq 4,
LiBH:(1-88d; and concentrated to afford a dark red oil .

Th aﬁﬂgm@@cﬂw d. 9236 99@19@13 ﬁzs@ rgmyau G- 13y, §EN2HEA

ane) to af npound as a white solid.

2. S(ESI 2N { M-BiBY (s, 2@73 6%@&]151)53 "ﬂ(éz Jﬂr%ﬁéﬂaﬂ)r HA2Gr 1H),

n a manner
45@@{:}3?@79% ’tszh}gog?fescr |(%lé§_lﬁ%é§d ggflétﬁ% :Hr?{) a 65%yield.
1HNMR-VSPOI-3) ) & 390- 095 (m 6H), 1.03-1.05 (m 4H),
1.23 (s, 9H), 1.44-1.88 (m 5H), 1.97 (m 2H), 2.37
(m 2H), 3.24-3.32 (m 2H), 3.69 (s, 3H, 4.14 (m
Exdnifle 148: @epaﬂat%% o(f%ml%'@nd 19807 (s, 2H) , 5.88-5.91 (m
Qﬁg 6. , 7.33 (m 5H), 45 (m Ih%,.?.??
(m C¢rnpoun§9|08 IVBS (PMPP-WdEQi maEse%rrwméarltﬁ ghat pesepibgdipiFgamale 1.
COW&&%Q% %%QIGDWﬁQPnd 116 was prepared in a 77%yield
ina nanner simlar to that of conmpound 109 using
gogzound91?6 as a starting material. 1H NWR (CDC 3) d
. 94- m.. 6H)., 1.09 ( 3HJ6Hz 1.27 (s, 9H),
18 Example 109; Eyoparatjonifcomporgg 1%912 (m ) 2.20 (s( 3H), "
é ’i’%x%pé;ﬁéig 19 vadgi)p%epamadas 391&5vs( mry ZHF (5 Enmand( qmeﬂiyu 19 =
32- 6
propenyl Biggnespmg r()(n@;de (q_ﬁ M]mél“ }|‘LE,)22 n71) g@re( zggdeql E? co\jnpoupé ; 063
(0. FZ§I g?nxéMf?;kfn}ler'Ngs HneEXRIRE Gad difiredPh BRAR t?éttﬂrféfhtlﬁfe under N, for
30 mlnutes, and then quenched by slowly adding a 10% HCl solution until the pH value

was about 7. The mixture was then washed with brine and extracted with EtOAc (3x50
ml). The organic layers were combined, and dried with Na;SO4. The crude product was
purified by silica gel chromatography using 2% MeOH/CH,Cl, as an eluant to afford
compound 109 as a white solid (0.085 mg, 69%).

'H NMR (CDCl3) 8 0.91-0.96 (m, 6H), 1.09 (d, 3H, J = 6 Hz), 1.28 (s, 9H), 1.49-
1.83 (m, 5H), 1.79 (s, 3H), 1.89 (d, 3H, J = 6.9 Hz), 2.03-2.13 (m, 1H), 2.30-2.41 (m,
1H), 2.48 (m, 1H), 3.25-3.30 (m, 2H), 4.17-4.19 (m, 2H), 4.38-4.39 (m, 1H), 5.11 (g, 2H,
J =17.8 Hz), 5.33-5.38 (m, 1H), 5.92-5.97 (m, 2H), 6.85 (q, 1H, J = 6.3 Hz), 7.13-7.15 (m,
1H), 7.30-7.35 (m, 5H), 7.42 (d, 1H, I = 7.8 Hz).

ESI-MS (M+H") = 615.

Example 110: Preparation of compound 110
Compound 110 was prepared in a manner similar to that of compound 109 in a
44% yield.
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Compound 117 was prepared by the procedures described

below. Triethylarnine (0.25 m, 1.757 mol, 4.53 eq.)
woamsacdesl to a solution of Internedi ate 4 deseeT/DSIO4/044004

Exanple 1 (0.10Q0y, 0.387 mvol, 1 eqg.) in DVSO (1.1

m ). The solution was cooled to QOC with an ice bath,

foll owed by addition of sulfur trioxidepyridine

corrpl ex (0.568 g, 1.742 mmol, 4.5 eq.). The ice bath

fit di g
i WV ERED G 0 2, A0 RE AL 2 €6 LFAHARIDD, 1.92-1.89

(m, |5H/5\029(1)3tt 18{m, 1H), 2.38-2.42 (m 2H) 328 3.33 (m, 2H), 4.17-4.19 (m, 2H),

s e s e A DB e A P LR 0B 6

65@%?921{)% 37BN (S 51,1 7. mgdt g, X3S, Ab1(QAM, J = 7.2 Hz).

ature qver ni ght he teaction was guenched by
satE&IdMSchdﬁ e 587- m) and then extracted with ethyl
acetate (3 x 10 nl). The organic | ayers were conbi ned,
washed with saturated brine (3 x 15 m), dried over

ExaMipRO1 i Pdpatatibedf cangbundndentrated to afford a dark
red oil. The oil was rlfledthr

I ARG A hyrap PYPREBAR F FeR ST 1R} FCregibound 109
| ntigy Ng%ﬁi @) #6.98 (DGR 1ml(ad3}( 7JS= W,Hz531°/ﬁ7 (sESiy, VB4-1.78
(MHFH+) =366,  Internmediate 9 (0.4 ol

(] 58), :;OMédeséHi) N2e2P (sn3H), 340 ¢m; ), éf28|=fd32 (TH’ 2y 4 6%4.19 (m,

od sOTH),
2y SoS P RE s M e p P SR UL R ko)
6.18 (d4-18, 0xaBe2 MAS 6166 1fdd; ddl, UirdSr9 HaduhHZ) TR3CR SHY, 7573nd) 1H, J
was then added to the residue, foll owed by addition
=T 5%). met hy! r nor phol i ne (0.540 nl, 4.880 mmol, 4 eq.),

Z- ngl(msqmﬁmur@ﬂ (0.515 g, 1. 220 mmol, 1.0 eq.),
HOBt (0.250 g, 1.830 nmol, 1.5 eq.), and EDC (0. 351 g,

1.830 mmol, 1.5 eq.). The reaction m xture was stirred

Bx 2 mlé‘f?fnﬂr?})@aqfo%tolf gmgglg{dql 1ght and then concentrat ed

der—vac e was partitioned between a
1 O%:tﬁlriwld( 16 2 5vagiprepatpddn a 99%ofieltl bymeagtiog Ghp@had (19% with

I d, dried S
SORPY 19 S50 Gl SHSEP OISR FREAT THSEY ude pr oduct was.

pU”ﬁN@E’R@Q‘D@L%'@ 92h(w CEH)QDM(SC 9%) l\lb@-ll 78 (GHRD), 2)21-2.50
to afford conpound Hg: %{WQZE)% AT
(msHf), &2013|—$NNRZUO:DCI42Q¥ )@48'81@ élé) (5rﬁ1(6+§,)» - 3(40(m ),
5(f 1.48-1.62 3H),
76%@4301@3‘625[51)’ %ﬁé 5865 16 (m 3H), 2o 47 (m
3H) ESRMBAMEHN3H61.2. 71 (m 1H), 3.03 (m IH),
3.27-3.30 (m 2H), 3.77

Example 113: Preparation of compound 113

Compound 113 was prepared in a 68% yield in a manner similar to that of
compound 89 using compound 102 as a starting material.

'H NMR (CDCls) & 0.94-0.99 (m, 6H), 1.25 (s, 9H), 1.66-1.73 (m, 5H), 2.22-2.51
(m, 4H), 3.19-3.30 (m, 2H), 4.26 (t, J=6.9 Hz, 2H), 4.44 (br, 1H), 4.57 (br, 1H), 5.12 (s,
2H), 6.82 (d, J= 5.1 Hz, 1H), 7.22-7.34 (m, 4H), 7.61 (d, J=7.5 Hz, 1H).

ESI-MS (M+H") = 657.
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(dd, J=7.5, 7.5 Hz, 2H), 4.14-4.18 (m 2H), 4.53 (m
IH, 460 (m IH, 500-5.18 (m 2H), 5.87 (d, J=5.1
wWoi20054066123 6. 02 (br s, IH), 6.43 (d, J=9.0 Hz, PE#/1S2004/044004
7.27-7.34 (m 5H), 7.76(d, J=6.9 Hz, IH). ESI-M5 (Mt
=670. Exanpl e 118: Preparation of conpound 118 Conpound
118 was prepared in a manner sinmlar to that described
in Exanmple 1. 1HNWMR (CDCI3) d 0.9 (m 6H), 1.16 (s,

9H) 5 -
gﬁ %l_lb ﬂregarg‘%o%é@(?n%'_%n%i&£’8422¢14( anS -(2|r‘n|) ”?:63243.335

(t M&hylsulfoxide.and Itizéthyldmﬁﬁ v(dne addel&l)o a 5oltGor{ ef, copgound H07.

The(sstmFI;;Nas gooigl t%)é) 5 |q_w1tg an 1c§ vglatﬁ% h, %lé&geég)ly aggl'_bon og sulr

kg TR Al o Evpentes o

in a manner s '?ﬁal ar to that described in Exanple 1.
ESI -Ms (M- = 657. Exanple 120: Preparation of

son S ORROUREL 120 POTbOURG. 120,85 BE BRI B TPMBSe o
anoﬂlep_% ﬁglhg écﬁ@re@éﬁon@hbmur& wah q(léiwh&i'l)ysadﬂétﬁﬁl -of sBthrated brisid)and
- 1

sub@qg@ltly eg@“a((t% wgm)ethygacﬂgtg n’]_?llge ctrmmc?]rqyers gv%c%};abm%hfned over

MgéOég'l%Beﬁoax{dn% ﬁ?é?pmateﬂ 8 %%férd%aﬁ%ed'o‘iﬂ Th?. oﬂgfsédg%tu%ﬁbas%ough a
chrdm#ABerdpHO(50% EA ki) hexEst)- tVBIfpidddypogid | VE@ pyhiée sofid. -

_ ound 121 Conpound 121 was prepared
negﬁnggﬁ&ﬂ@ m%IQZ‘P to that described in Exanple 1 in
alO%yleId 1HNMR ( CDCl 3) d 0.87 (m 6H), 1.26 (s,

1.53-1.76 (m 5H), 9 (m 6H), 2.38 (m 2H),
_mIQB_LinPrmalyamBOiaOfBP%@d( 4H), 4.14 (m II(—I), 4.H)35

Ty cabpgt i R A P e
in o 68% yie)d. = 657.
'H NMR (CDCl;) & 0.90-095 (m, 6H), 1.03-1.05 (m, 4H), 1.23 (s, 9H), 1.44-1.88
(m, 5H), 1.97 (m, 2H), 2.37 (m, 2H), 3.24-3.32 (m, 2H), 3.69 (s, 3H), 4.14 (m, 1H), 4.40-
4.52 (m, 2H), 5.07 (s, 2H), 5.88-5.91 (m, 1H), 6.23 (m, 1H), 7.33 (m, 5H), 7.45 (m, 1H),

7.77 (m, 1H).

ESI-MS (M+H") = 591.

Example 116: Preparation of compound 116

Compound 116 was prepared in a 77% yield in a manner similar to that of
compound 109 using compound 106 as a starting material.

'H NMR (CDCls) 8 0.94-0.99 (m, 6H), 1.09 (d, 3H, J = 6 Hz), 1.27 (s, 9H), 1.53-
1.84 (m, 5H), 2.02-2.12 (m, 1H), 2.20 (s, 3H), 2.32-2.43 (m, 2H), 3.24-3.35 (m, 2H), 5.11
(q, 2H, J = 6 Hz), 5.90 (d, 1H, J = 3 Hz), 5.98 (m, 1H), 7.32-7.36 (m, 5H), 7.42 (d, 1H,J
= 6 Hz), 7.83 (d, 1H, J =9 Hz).

ESI-MS (M+H") = 575.
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Exanpl e 122 : Preparation of conpound 122 Conpound 122
was prepared in a manner simlar to that of conpound
waedsioesias 60% yi el d. IHNVR (CDA 3) d 0.93 (m 6POT/US2006044004
(s, 9H), 1.45-1.82 (m 5H), 2.00-2.09 (m IH, 2.45
(s, 3H), 2.37-2.46 (m 2H), 3.31-3.34 (m 2H),
3 64 3.68 (m 2H), 4.27-4.29 (m |H), 4.44-4.50
4.59-4.60 (m IH), 5.10 (g, 2H, J = 5.1 Hz)
I

(m
, 6.
H
%H@ llgnﬁregarathl‘éofézop??bu%d 1}172 Hz) , L 234(8d( blr i—l 5') , g ?8
| -

HZ X}om add (br waﬁ;bﬂ):par&i Byithe qi»rocleﬂ-hres] descibegl HEI@W ES

= 614, Ex 123.. P
Corfp DS LA SRAPaR 5 e e FAPUg ?%123
Inte%ﬁ @89@%&%2—@% E}&n%l@lz%@ m(%l d. SSihNM?,( e ma)Mso (1.1 ml).
0.98 (m , 1.26 (s, 9H),
The ]solﬁﬂeﬁ whfcdaled '@Hl)"C Az 1(:¢HpatQ,|—fpllovze By Qcﬁlmq}«pf sylfur tyiopide-

pyn(hﬁ]\e cply‘npl%& (éég%gn lmﬁg m 1,?_1151 ’éﬁ 1&65%aﬂ% gpayeﬁlz%%éd gftfg(éhe

addi(h@n aﬁﬁhe&eactlgré Sniktée, v|v%| s@\;ﬁe@ 8t robhi) temﬁerﬁ@m{ fibr 1 Ihbl,lr Jl Acetyl -3-
(tnpaﬁ)yl -1% pgzgsp(ngnyhdﬁle) “pyzrolidin- 2,.@1}6 (O@pg I\JS?‘%}P{I}Q; 4_eqé Peas (t}rfgn

adde%( ﬁﬂpt!hg mifbire. PARB LA QHe RhixtGRMP 3dAdtehbratiRb B Highi] 2

prepared in a nman simlar to that described in
readﬁ)&ﬂmab qudnch&Bby dBiralott Hﬂ)le & B)znd thearppiractadwith ethyl acetate (3 x

o P AR S PSS SRRt et s
drle,\i'l_oDQEIdl\]/-I %lg[}"ifﬁtseﬁ@ﬁmﬁ%on&ﬂ{ﬂtedﬁbiaffdrd:a d’arklz@d, oill Phe oflswas
purified éhrgugiga %thmg }q;rgongltoggap%%](g é( eOiéHé SII-éngto %{OT% Egtérmedlate

9asd firndsotd (§ 5'{30/ AES@@VI@ IQQ 386), S5.11 (q, 2H, J
Se@‘k& é%‘gl ° ( 4 HZ), 6.15 (d, IH _J
Intermedlate 9 (0. 446 g, 1 220 mmol leq.) was dissolved in a solution of HCI in

10

1,4-dioxane (4.0 M, 10 ml) was added to. The solution was stirred at room temperature
for 30 minutes and 1,4-dioxane was removed under vacuum. CHzCl, (1.5 ml) was then
added to the residue, followed by addition of N-methylmorpholine (0.540 ml, 4.880
mmol, 4 eq.), Z-Thr(z-Bu)-Leu-OH (0.515 g, 1.220 mmol, 1.0 eq.), HOBt (0.250 g, 1.830
mmol, 1.5 eq.), and EDC (0.351 g, 1.830 mmol, 1.5 eq.). The reaction mixture was
stirred at room temperature overnight and then concentrated under vacuum. The residue
was partitioned between a 10% KHSO, (6.5 ml) aqueous solution and CH,Cl; (45 ml).
The organic layer was collected, dried over MgSOs, filtered, and concentrated. The
crude product was purified by flash chromatography (2% MeOH in CH,Cl,) to afford
compound 117 (0.572 g, 70%) as a white solid. 'H NMR (CDCl3) & 0.88-0.98 (m, 6H),
1.07 (d, J=6.0 Hz, 3H), 1.25(s, 9H), 1.48-1.62 (m, 3H), 1.74-1.90 (m, 3H), 2.06-2.16 (m,
3H), 2.32-2.47 (m, 3H), 2.54 (s, 3H), 2.71 (m, 1H), 3.03 (m, 1H), 3.27-3.30 (m, 2H), 3.77
(dd, J=7.5, 7.5 Hz, 2H), 4.14-4.18 (m, 2H), 4.53 (m, 1H), 4.60 (m, 1H), 5.00-5.18 (m,
2H), 5.87 (d, J=5.1 Hz, 1H), 6.02 (br s, 1H), 6.43 (d, ]=9.0 Hz, 1H), 7.27-7.34 (m, 5H),
7.76(d, J=6.9 Hz, 1H). ESI-MS (M+H") = 670.
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= 15.6 Hz), 6.30 (s, IH), 6.65 (dd, IH J = 16.2 Hz,
5.4 Hz), 7.17 (d, IH J =8.4 Hz), 7.34 (m 5H), 7.89
W@ doshs4123 = 7.8 Hz). ESI-M5 (MrNad) = 637. Exap@i/esiaeo44004
Preparation of conpound 126 Conpound 126 was prepared
in a nmanner simlar to that of conpound 109 in an 82%
yield. 1H NMR (CDG 3) d 0.86-0.97 (m 6H), 1.14-1.38
(m 6H), 1.49-1.66 (m IH, 1.98-2.08 (m 2H), 2.23

—%ﬁbﬁzlg)%‘i?p?fﬁ%lo%ﬁ“%“&’%%‘mugd %1250, 5.4 1. 11y, 4 43

g MCo undérl gﬂ;w(zmrelbdr&d in%. 0dnrbr dighilermo thef)des@ibedin Brangle 1.
m1 6

HOIR GO Bt S Gl Thvgld TR g ef on
2H)732 3@ 355% IES. P542.70 () 2H)E$I27hﬁzs{ Mrl-iﬂ), £3B 403 HPalps| Kz),

reparation of conp ound 127 npound _1
4.5Tobepat)ed 10 6, AHxdrrie? He), ) 613045, 1D, 6. ﬁ%n6 0381, 8@&5@3 ep g™
d

1H)09é§(c{§1{fé Lef E'i{z)lg' 3%@%@2}%%% if} 13*2'6(1312 (m |6E)|) ’

1&351(M$(MI=HH*)=£698208(m IH), 2.03 (s, 3H) 2.23
(s 3H), 2.37-2.46 (m 2H), 3.29-3.36 (m 2H),
3.54-3.72 (m 2H), 4.24 (m |H), 4.44 (m |H), 4.58

éﬁ%e {19 Pre%al%‘t?lbn éfécgn%(dﬁndzw 6. 15 ( d, J 15.9 Hz, | H)
28-7.31 (m 7 xg g % 61
Hz Cdnhi)ounEQ;lQ WES plmpqq@y ina momner %}% It(éthi sC bed’in Example 1.

%&g e@rpound 128 Conpound 128 was prepared
|n nan n1|ar to that of conpound 109 in a 25%
ylggdz 1H NNR (CDA 3) d 0.89 (m 6H), 1.39 (s, 9H),

Frignply): %ﬁel’é“%"gg}boép%d(@? 2 421 g m gtl)l) . 4,43
(m C&rﬁﬁounﬂ 128 vx(aﬁ'g dphl)ed n5a ﬁﬁnﬁﬁ” snﬁllﬁ)r to &aﬂ.&es(mbed?ihl)‘ip(ample 1.
?m4%NMR (Bt s 0555 50 s, Ok, 139 (s oif: 198181 v, k2 01-2.09
(m, 4H), 2.41 (m, 1H), 3.16 (s, 3H), 3.28-3.30 (m, 2H), 3.44-3.48 (m, 2H), 3.78 (s, 3H),
4.30-4.40 (m, 2H), 4.83-4.88 (m, 1H), 5.09 (s, 2H), 5.64 (br s, 1H), 6.32 (brs, 1H), 7.26-
7.33 (m, 5SH), 7.77-7.79 (m, 1H).
ESI-MS (M+H") = 645.
Example 121: Preparation of compound 121
Compound 121 was prepared in a manner similar to that described in Example 1
in a 10% yield.
'H NMR (CDCl3) & 0.87 (m, 6H), 1.26 (s, 9H), 1.53-1.76 (m, 5H), 1.99 (m, 6H),
2.38 (m, 2H), 2.88 (m, 1H), 3.14-3.48 (m, 4H), 4.14 (m, 1H), 4.35 (m, 2H), 4.56 (m, 1H),
5.07 (s, 2H), 6.40-6.46 (m, 1H), 7.04 (m, 1H), 7.31 (m, 5H), 8.08 (m, 1H).
ESI-MS (M+H") = 657.

Example 122: Preparation of compound 122
Compound 122 was prepared in a manner similar to that of compound 109 in a
60% yield.
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ESI-M5 (M+ ) = 630. Exanple 129 : Preparation of

conpound 129 Conpound 129 was prepared in a nanner
warevsled12 o that of conpound 112 in a 38% PCT/US2004/044004

yield. IHNVMR(CDCl 3) d 0.92-0.98(m 6H), 1.27(s, 9H),

1.65-1.72(m 5H), 2.22- 2.5 1(m 2H), 3.20-3.32(m

2H), 4.43(br, 2H), 4.59(br> IH), 5.12(s, 2H),

7.21-7.35(m 4H), 7. 60(d, J=7.5 Hz, IH), 9.82(s, IH

Colg b k7, . S e s

1H)S3 .05 tsaBH; Q. 3t7hm6 @ﬁ Z}D)UBG[IHBOB41(&1 ZPDH SIVREBDE, 28), 4c27-4.29

0. 93-
(m, S A D030 (1. 919 255450 G a5 1B 215y £ (161 G,
6. 173('3)251{33@?%)'&&8 ; ﬂ%}é@rﬁs (&H)ZH 5——11%(@}12234) Hz), 7.13 (d, 1H, J

5 Pz, I1H). ESI-NB (MrHH

-820}&2,47331(1355&1")% 8l (L(BIH Preﬁa‘@aH&)l on of compound 131

n was. prepared in 51% ld b
cor%gﬁg(h}%%[ Vi B onyl Ichl ori de. ?I:necmuyzrgfcltrlog?n
t enperature for 6 hours. 1H NVR(CDCl 3) d 0.93-0.98(m

6H), 1 28(s, 1, 65- 5H), 2.22- 2.
Exampppl23; §Qf>@ﬁﬁaﬂ?wf CO?%’S‘F% gﬁgmz HzH) oH), 3. 56(521(ml H)2 k&

4. %] mswé Sred #H) marine? infila3 % Mat b mpBuDI6P i
1 S pIc€ € manmn Ha Mpou ma
J=7. Eéjﬁl\/s (M+H+) 581. 3. Exanple 532
32°/Py3hhrat| on of corrpound 132

- (1 t
(1 R R & L e A2 PO 1O
(m, @HJ DYy (r@lzm; mss , 2@0@— mfmam 21D(0,| 2H0ed 1 §-4vids(m, RED,

S B Lo g e 432040 0 210 649, o

(s, 1]H)6§ 1% (J?a(rmJéﬂ)?, H%) 259 (d4.53( M= RH) Hz 3 2Bizg 7335((m, 52,51)7 -
(d, 1HJ 75Hz) (m IH, 5.10(s, 2H, 6.21(4 J=18.

ESI-MS (M+H") = 615.

\

Example 124: Preparation of compound 124
Compound 124 was prepared in a manner similar to that described in Example 1.

ESI-MS (M+H" = 615.

Example 125: Preparation of compound 125

Compound 125 was prepared in a manner similar to that of compound 109 in a

55% yield.

'H NMR (CDCl3) 8 0. 91(q, 6H, J = 6 Hz), 1.41 (s, 9H), 1.55-1.81 (m, SH), 2.10
(m, 1H), 2.23 (s, 3H), 2.36-2.40 (m, 2H), 2.78 (m, 2H), 3.30-3.33 (m, 2H), 4.46-4.52 (m,
1H), 4.56-4.59 (m, 2H), 5.11 (q, 2H, J = 6.6 Hz), 6.01 (d, 1H, J = 8.4 Hz), 6.15 (d, 1H, J
= 15.6 Hz), 6.30 (s, 1H), 6.65 (dd, 1H, J=16.2 Hz, 5.4 Hz), 7.17 (d, 1H, T = 8.4 sz,
7.34 (m, 5H), 7.89 (d, 1H, J = 7.8 Hz).

ESI-MS (M+Na") = 637.

70



10

15

20

25

30

Hz, IH), 6.98(dd, J=18.1 Hz, 5.1 Hz, IH), 7.22-7.35(m

4H), 7.62(4 J=7.5 Hz, IH). ESI-M5 (M:tH+) = 655. Exanpl e
wa3ds/okrepar ati on of conmpound 133 Compound 133P@EES2004/044004

prepared in a manner simlar to that of conpound 112

ina 35%yield. IHNMR(CDA 3) d 0.89-0.95 (m 6H),

1.42 (s, 9H), 1.55-2.06 (m 6H), 2.37-2.47 (m 2H),

2.64-2.94 (m 2H), 3.32-3.34 (m 2H), 4.45-4.58 (m

3 ) : - 16 (m 2H5 7.35 (m 5H),
E%%‘%Féﬁ?“ﬁ?&“%‘%@%d 1%& “MB ( I\/H-Il:lbl) = 575.( Exarl;bpl e

134 Compeyaalr 1246ivoas podpacednip e umreohndr3¥mTmrip that df dBdponad 109 in an
gz(freggred in a manner simlar to that of conpound 112

°1%%35% yiel d. 1HNVR (CDO 3) d 0.87-1.26 (m 20H),

1. 693 AmdK ﬁéﬁmg?é *d)&6-02974§n,(6m, i ..1.33 @4 6Hg:1 1.493) .66 4m1 8H),

(m 2H), 4.40 (m IH), 509 (s, 2H, 5.9 gdm | H),
1.98-2388 (m2E5H)-23 6. BH), 2s34-2-4) (mER1), RRO-(MBHm, 2H) 6542-3.68 (m,

135; P tj f 5
2RI 33, sTER ARG 0GR BRIV Lifp SRR 2k o8-
6.1§Q31521?LI);|06MVR8 ; bf Q@%)Bﬁ)ﬁd&g.l Q&d,(ngl_g.BHf ﬂlg;zlﬁ)é’é.lﬂz(al,, J5=8.4 Hz, 1H),
125 B0 e oa s (i-c5 e 1 30 2.70.2 99 (m Th’

?FEQS%N@(M@{“ 240 4. 13-4.17 (m 2H), 4.43-4.44 (m

.58-4.63(m IH, 5.09 (q, 2H J 5.4 Hz), 5.86
. IH J =5.1H), 6.01L (s, IH, 6.26 (d, IH J =

(d
15 6 Hz)y 6. 71 ( = 15.6 Hz, 5.4 Hz),
Exampls 1 .?iefarﬁtg“é‘»%ﬁb"?k’g%“d(]l, IH, J =78 Hz)? ESI - M5
( M+BompasuiPR27 viasamglaeedlid @:mdPmepaméti tortha bf canpoundd 02 36a

npound 136 was prepared in a nanner simlar to that
78‘)@2?Y1%18npound 109 in a 36%yi el d.

'H NMR (CDCl;) & 0.85-0.93 (m, 6H), 0.98 (s, 9H), 1.48-1.64 (m, 4H), 1.75-1.85
(m, 1H), 1.91 (m, 1H), 1.98-2.08 (m, 1H), 2.03 (s, 3H), 2.23 (s, 3H), 2.37-2.46 (m, 2H),
3.29-3.36 (m, 2H), 3.54-3.72 (m, 2H), 4.24 (m, 1H), 4.44 (m, 1H), 4.58 (m, 1H), 5.02-
5.12 (m, 2H), 6.15 (d, I=15.9 Hz, 1H), 6.55-6.78 (m, 3H), 7.28-7.31 (m, 5H), 7.97 (4,
J=6.6 Hz, 1H).

ESI-MS (M+H") = 628.

Example 128: Preparation of compound 128

Compound 128 was prepared in a manner similar to that of compound 109 in a
25% yield.

'H NMR (CDCls) 6 0.89 (m, 6H), 1.39 (s, 9H), 1.53-2.14 (m, 7H), 2.22 (s, 3H),
2.39 (m, 2H), 3.29-3.30 (m, 2H), 3.46 (m, 2H), 4.21 (m, 2H), 4.43 (m, 1H), 4.58 (m, 1H),
5.09 (s, 2H), 6.18 (m, 2H), 6.46 (m, 1H), 6.62-6.69 (m, 1H), 7.32 (m, 5H), 7.93 (m, 1H).

ESI-MS (M+H"=630.

Example 129: Preparation of compound 129
Compound 129 was prepared in a manner similar to that of compound 112 in a
38% yield.
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1H NVR (CDCI 3) d 0.93 (g, 6H, J = 5.7 Hz), 1.06 (d,

3H, J 6.3 Hz), 1.23 (s, 9H), 1.44-1.77 (m 5H)5
wa2080&10¥ (m IH), 2.39 (m 2H5 3.27-3.30 (nmPCREFH04/044004

4.15-4.18 (m 2H), 4.39-4.41 (m |H), 4.62 (m I H),

5.10 (g, 2H, J = 6 Hz)5 5.82-5.87 ( 3H 5 6.28(d, IH,

J 16.5 Hz). 6.47-6.56 (m 2H), 6.77 (dd, IH J = 15.3

Hz, 4.8 Hz), 7.29-7.34 (m 5H), 7.66 (d, IH J =7.5

SRR Gi B aar s rgaesay son of

2. 5xsqnmzm;r3 2@3bat, F2|<):FI) mmqmgﬂ 4.69)(br‘]1|1-[)M/R2($G}0, 3R17.35(m,
3H, J = 6.3 Hz), 1.27

4H)9FZ|)60(@¢J5’Q52{ ésHk %82‘1%&%).(2 02-2.09 (m IH), )2 40 (m(S

2H) (g 4. 16 2H), 4.41 I H),
4. 6E2813M%%m}§?5 11 ( "2H, J 95.4%2), 5. 8(1En5. sgb(m

2H) 661 6.79 (m 3H) 7.35 (m 5H), 7.53 (d, IH J

N 41. EX I 138:
*jﬂl’é’%g‘?—aal)r%)ar% &% &'hﬁfi%ld‘lég Con‘poﬁgg (1338 was prepared
in l@gﬂp@lu:lﬁllr\lls’swms fp&r afed Ollﬁ hata;mér sunrlq(trctu kicht Qf)@)rmpogad 2697A>
yi e -1. ;
(o el 6533 bl il st B rfs,fyfot, shp 2243 e
2H$5f§1202t%2(nf1 o3, 3(5'8(d2ﬁ5|)7;2 “: %91)(3186(hH)1H) 4. mbl( IZH) 15:D2(s, 21),

-6.22 (m
72@—76315(16,@8) (7rﬁ0(d L1I)‘75sﬂzsi?,HIm 5H) 7.65 (m IH) ESI - M5
t _ gple 139: Preparation of conpound 139
O?ﬁmsng\d%ég was 'p'r epared in a manner sinmlar to that
of conpound 109 in a 28%yield. 1HNWVR (CDC 3) d
0. 62- m,. 8 O(|n 6H), 0.99 (s, 9H),
_Kim@s_i;s%elaﬁm@gfcoﬁp‘i‘ﬁ“d( 3.00-3.03 (m 2H)H)
4. 1@0é1|§3'bur%|'|)3’1 vé‘as‘b@erfaf@d ih 51 "/Ayléla byfeackit cofapOmdS.0¥ Gvith

( , H, 6.10 (s , 6.32 (d, IH J =
thidry] ehlppiye mEﬁHﬁ:(l( %FGOOIP FFmEPm*mFEfO@ ltbﬁurs 5.1 Hg) 7.36 (m

SH) 11 fentR (% 1,) §9.93-0.98(m, 6H), 1.28(s, 9H), 1.65-1.72(m, SH), 2.22-
2.50(m, 2H), 3.20-3.32(m, 2H), 3.58(d, J=7.2 Hz, 2H), 3.86(m, 1H), 4.42(br, 2H), 5.11s,
2H), 7.21-7.35(m, 4H), 7.60(d, 1=7.5 Hz, 1H).

ESI-MS (M+H") = 581.3.

Example 132: Preparation of compound 132

1-(2,2,2-Trifluoro-1-methyl-ethylidene)-pyrrolidinium (1.5eq.) was prepared from
methyltrifluoromethylketone and pyrrolidine at 0°C. Comﬁound 112 (1.0eq.) was then
added in situ to afford compound 132 in a 43% yield.

'"H NMR(CDCls) 6 0.94-0.98(m, 6H), 1.27(s, 9H), 1.66-1.73(m, SH), 2.25-
2.53(m, 2H), 3.22-3.31(m, 2H), 4.44(m, 1H), 4.63(m, 1H), 5.10(s, 2H), 6.21(d, J=18.1
Hz, 1H), 6.98(dd, J=18.1 Hz, 5.1 Hz, 1H), 7.22-7.35(m, 4H), 7.62(d, J=7.5 Hz, 1H).

ESI-MS (M+H") = 655.
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ESI - M5 (M+Na+) = 649. Exanpl e 140: Preparation of

conpound 140 Conpound 140 was prepared in a manner
wa@Rowsloer12s o t hat of conpound 109 in a 37% yi el BCT/LERobIMR4004

(CbA3) d 0.93 (q, 6H, J = 6 Hz), 1.04 (d, 3H, J =6

Hz), 1.23 (s, 9H), 1.49-1.83 (m 5H), 1.89 (s, 3H),

1.99-2.09 (m IH, 2.37-2.42 (m 2H), 3.27 (d, 2H, J =

9Hz), 4.12-4.17 (m 2H), 4.39-4.44 (m |IH), 4.58-4.63

Exal 33) Prepar@for 6 codtpoudd 135. 4 HZ) 5 78 (s, IH), 5.86
% H J =51 H), 5,94 (s,

(

6. Foangroprd {33 wogyreparedin azmanpie ﬁ‘fm%‘H}O t%?t Q(ﬁo'(ﬂamw 12jna
3500 vigigrz) - ESI - M5 (MrH+) = 627. Exanpl e 141: Preparation

?1 conpound 141 Conpound 141 was prepared in a nanner

si MHINMR(GDEhAH 00-COT oD, 189 (5, AT 18358 96 ndCH) RN 47

o S50 4 Pt 8 kB 11 D gy oo

6.12n3 18, "A:JS(IH]SPBE%A?S%%H3F§%.S(HZ).2I—D, 4.10 (dd, J=5. 4,
J=8.1, 6.0, 2.4 Hz, |H), 4. 46
(mESIMS(IQID+Hs)(—n1’57§H) 4.99-5.14 (m 2H), 5. 38H%d,
J=5.1 Hz, IH), 5.88 (br s,IH, 6.69 (dd, J=15.9, 5.1
Hz, IH), 7.14 (d, J=6.0 Hz, |H), 7.32-7.37 (m 5H),
Exa 4: Ryephiafjion EBIOHM@U(IMM) = 700. Exanple 142:

%ﬁh@%@ﬁ“ ApApth o SRR oS BREPHASH o
35(%%&1»1?(@3) d 0.73-0.87 (m 513H)14 1.03 (d, J —g 0 I;z

1Hll’éM)R (ng%‘?) 30. 2729(2%2(‘% ié% 39871 %4%} 1(‘@ %%—ﬁgmzll%)zg 64

(m, aH’;}&l( m%@) 43@%% ﬁ{ 80@@7 2!295 96*(1113&? i%gﬁ} 51§)LI)9 50 (s,
1HR2H) , 550(brs IH) 5.89 (d, J:18 I H), 613(d J

(dlﬁ“sﬁa@%%ﬁ 2054 (m SH 763 (0, 3 S0 b,
Examp_le 135: Preparation of compound-135

Compound 135 was prepared in a manner similar to that of compound 109.

'H NMR (CDCl3) 6 0.93 (g, 6H, I = 5.7 Hz), 1.03-1.08 (m, 9H), 1.23 (s, 9H),
1.49-1.83 (m, 5H), 2.00-2.03 (m, 1H), 2.36 (m, 2H), 2.70-2.79 (m, 1H), 3.26-3.29 (m,
2H), 4.13-4.17 (m, 2H), 4.43-4.44 (m, 1H), 4.58-4.60 (m, 1H), 5.09 (q, 2H, J = 5.4 Hz),
5.86 (d, 1H, J = 5.1 Hz), 6.01 (s, 1H), 6.26 (d, 1H, J = 15.6 Hz), 6.71 (dd, 1H, J = 15.6
Hz, 5.4 Hz), 7.30-7.34 (m, 5H), 7.60 (d, 1H, ] = 7.8 Hz).

ESI-MS (M+H" = 629.

Example 136: Préparation of compound 136

Compound 136 was prepared in a manner similar to that of compound 109 in a
36% yield.

'H NMR (CDCls) 6 0.93 (q, 6H, J = 5.7 Hz), 1.06 (d, 3H, ] = 6.3 Hz), 1.23 (s,
9H), 1.44-1.77 (m, 5H), 1.99-2.07 (m, 1H), 2.39 (m, 2H), 3.27-3.30 (m, 2H), 4.15-4.18
(m, 2H), 4.39-4.41 (m, 1H), 4.62 (m, 1H), 5.10 (q, 2H, J = 6 Hz), 5.82-5.87 (m, 3H), 6.28
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ESI - M5 (MtNa4) = 675. Exanpl e 143: Preparation of
conpound 143 Conpound 143 was prepared in a manner
wa@Rowsloer123 o t hat of conpound 109 in a 82 % yi epdr/udidbiMR4004
(CDCA'3) d 0.84-0.94 (m 6H), 1.10 (d, J=6.0 Hz, 3H),
1.15-1.24(m 5H), 1.49-1.79 (m 10H), 2.03 (m IH),
2.22 (s, 3H), 2.38 (m 2H), 3.28-3.31 (m 2H), 3.39
(m IH, 4.15 (m 2H), 4.45-4.58 (m 2H), 5.09 (s,
d, Ziﬁ) J —516755H£}1|6 4375567@@1{3' 637 &cﬁl 9ﬁ ibﬁs% IJIth 8 ﬁz)15 2§d7 34 (m,

5de766J(d7Hé Jrﬁ75|hi9) 7 30 7. 34 (m 5H) 7 75 ( d, J 7 5

, = 627. Exanple 144: Preparation
of ggfn%%suﬁgmgﬁ npound 144 was prepared in a manner

similar to that described in Exanple 1H) 1HNWVR (;:DOCI5 3)

d 0.86-1, 27 7 1.47-1.76 (m 14 1.97-2.
Awlﬁligﬁ%fipaé%‘wcg%l’ﬁ‘%@d% 28 ($n oH), 4.15 (m 4H),
g 3@oﬁlﬁbuﬂdﬁ)37 \ﬂasﬁﬁeﬂa%d ihi3 '('Dman%exoﬁmﬁar]{é theflof 8(')'1')1pounlc_1|21)09

AH NMIR S&PCM & @694((?797 (rf) GHDEBOS Kdb 3EMF —=6 B¥), 171D,

f 14
1-5%?‘12%%@%39?‘2&%")%28% i DR Mty 3, ARSI 430 4% (350 2.
4.4 rima 1 F5 %62 (e, d H), 19 nmmﬂmas.@z()ds.@g Ebwrlrs 317-](),26.% 551279 (m,
. d, = 1.1 S, , 1.47-1. m
3H259H'3%é‘i5§‘é 715€@O(lﬁrzj§ @H@ 00-2.36 (m 3H), 3.17 (m
2H) ESAEM3 A M-AaH2H41. 4. 30 (m IH), 4.51 (m IH,

4.94-5.04 (m 2H), 5.77-5.81 (m 2H), 6.21 (d, J =
16.0 Hz IH), 6.62 (dd, J = 16.0, 5.5 Hz, IH), 7.34 (m

%Ble 1?8 %463&13.'[10‘}1 o'chmgoﬂﬁ 13gH) . ESI-M5 (MH Nat+) = 667.

n vitro assay A fusion protein, prepared

by Cqmpcmgldal 38 eves ipecpacdtie a mempéerr simiaryto shan df mmpcﬁﬂi 109ina

268" ﬁtl(gase to E. coli naltose-binding protein (MBP), was
8xXpressed in E coli BL21 (DE3)

1H NMR (CDCls) 6 0.87-1.26 (m, 20H), 1.52-1.72 (m, 9H), 2.21-2.22 (m, 3H),
2.38 (m, 2H), 3.27-3.30 (m, 2H), 4.15 (m, 2H), 4.39 (m, 1H), 4.58 (m, 1H), 5.09 (s, 2H),
5.86 (m, 2H), 6.12-6.22 (m, 1H), 6.61-6.68 (m, 1H), 7.33 (m, 5H), 7.65 (m, 1H).
ESI-MS (M+H") = 641.

Example 139: Preparation of compound 139

Compound 139 was prepared in a manner similar to that of compound 109 in a
28% yield.

'HNMR (CDCls) 6 0.62-0.70 (m, 8H), 0.79-0.80 (m, 6H), 0.99 (s, 9H), 1.26-1.85
(m, 6H), 2.12 (m, 2H), 3.00-3.03 (m, 2H), 4.16 (m, 2H), 4.46 (m, 1H), 4.62 (m, 1H),
5.06-5.16 (m, 2H), 5.89 (s, 1H), 6.10 (s, 1H), 6.32 (4, 1H, J = 15.6 Hz), 6.74 (dd, 1H, J =
15.6 Hz, 5.1 Hz), 7.36 (m, 5H), 7.69 (m, 1H).

ESI-MS (M+Na") = 649.
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pLys S cells (Novagen, Qakland, CA). Fusion protein
t hus obtained was purified by anylose-affmty

wa@ boosoediesyr aphy and cl eaved with factor Xa to PEI/@8204/044004
the severe acuterespiratory syndronme 3CL protease.
Subsequently, the reconbi nant protease was purified to
honogenei ty usi ng phenyl Sepharose CL-4B col umm
(Pharmaci a, Uppsal a, Sweden) and was concentrated to

2 j nzymati c activity of

Exh) fquo'alirg e t?(geﬁs%gdrog{})glr@(h?yoﬁdr onme 3CL protease (75 nM

was Coetpenmd heOwisyprepecerbmta oamnei ¢imilar wahaftof ggmpound 109 in a

37‘g:ont ining 15 nM of a substrate peptide
(@P%J%AVLQSGFRKNA, SEQ ID No: 1) at 25C for 30 m nutes
in éHﬁﬁ&dRL(m;%taai.%'n@&%ﬁpJ A6MZJ .64 [dCBH( PHOHD) 1.22009H),
mvNaCl , 1nmM EDTA, 1 dithiothretol, and 1ng/ nlL bovi ne
1 48ek- i Bl 89 (FRE)y P08 fmybid), 2873 Rale P 1By S A b agh 1 =9
o} f %0 e r t j d. »fhe—
HA EANSY GADIMIR 00 0 Gl D) L SMHARECALE P G 2B a4 1)
5.73896,ng)as.64 8d,ddl, Uirmb.1 Bzpavdds,JiHde60 smydie 6/7850T4/ @a 2H),

' a 5:.95% | i r ient of acetonitrile in 0.9%
7%%?%?4?%;3%2@@2%&%@%}6' fication of peak areas was
use@str-oisigirerHM-=ng21.he extent of substrate conversion.

Conpounds 1-145 were tested for their efficacy in

i nhibiting severe acute respiratory syndrone 3CL
ExRBic8@3 eprepRedd d6dhiphundu 1€t conpound and the severe

acute respiratory syndrome 3CL protease were

pr e Compabiad BH wies pE@rédbin aaganmensiméler loghasod compyungel08 in a
gz%n%ﬁgat ed with the substrate peptide. Unexpectedly, 77

c&ﬁpo'unds show 1 C50 val ues lower than 1 nM 32

COMPAINMER (EDaM)I5CREs-v.ab tas1 318t ween .3 (@yloand .49 1585 (masH),

12 conpounds show | C50 val ues above

10 nmM
2.167H-EREVEED) RRRITS 31 2. 33-2 ¢Hhéms T) Ar28<3-3 @l 2BDeth 19 (dd; A a4,
e . . . ot natian
sRREAEDL £33 (@R, Fo1 B0, 2N 180 4 fo RIEPTELOR 11BN.oF39 (o,
2H) £p3 &6k =Dy Hanl1d), t5e8riht s, i), boat(dd, d=358P V2. bzt Hd), Farded, J=6.0
equ| e or_.sj m.,lar ose. Thus, unl ess expressl
HZS@*’??%?%F% @,’ m@éil‘?”ﬁ@?ure di scl osed is onl)rl) an d
exapgi-a819fMaHgengp0.c series of equivalent or simlar

features. Fromthe above description, one skilled in
the art can easily ascertain the essenti al

Example 142: Preparation of compound 142

Compound 142 was prepared in a manner similar to that described in Example 1.

"H NMR (CDCl3) 8 0.73-0.87 (m, 5H), 1.03 (d, J= 6.0 Hz, 3H), 1.05 (d, /= 6.0
Hz, 3H), 1.14 (s, 3H), 1.22-1.28 (m, 18H), 1.77-1.82 (m, 1H), 2.04-2.12 (m, 1H), 2.32-
2.48 (m, 2H), 3.28-3.32 (m, 2H), 4.13-4.19 (m, 6H), 4.32-4.35 (m, 1H), 4.69-4.78 (m,
1H), 5.05-5.16 (m, 2H), 5.50 (br s, 1H), 5.89 (d, /=18, 1H), 6.13 (d, J= 16 Hz, 1H),
6.85 (dd, /= 16.0, 5.5 Hz, 1H), 7.08 (d, /= 9.0 Hz, 1H), 7.34 (m, 5H), 7.63 (d, /= 6.0
Hz, 1H).

ESI-MS (M+Na") = 675.
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characteristics of the present invention, and w thout
departing fromthe spirit and scope thereof, can nake

wo asoad2xhanges and nodi fications of the i nvePCT/OR2000044004
adapt it to various usages and conditions. Thus, other
enbodi nents are also within the scope of the follow ng
claims. WHAT IS CLAIMED I S: 1. A nethod for treating an
infection with a virus, conprising adnmnistering to a

ffective anbunt of a
ExHPISS: PRRER é%?’#uﬁ’fagn?%?’e f>dRRNVXNHR3 |

o R obhpRuAdRS84] Wis pukpared im axnameNgiRilar Yo, th@) of gpmppimd 1§ ixa 82
/an?done O'R and R3, together with the atomor atons to
¢h they are bonded, are C -C2Cheterocycl oal kyl; in

whi éH Nﬁ!ﬁR (@Crrg)osro $4- 09@(1% ek 110 (R J=6%0 H, 3@11; Q151 24 (m, 5H),
al k cl oal k C3- C20Chet er ocycl oal kyl

1.49et. EmeH) a@(m e {22&% 3H).GBRON, 2HICE 85191 TinRaRD, 3.39 (m,

. ‘SCO'NR bi , S(O) - N b2, i ,
R e s T e e S B P
s,16%), BB RY I=15.9Hehl1 B) 6dactd,dF1 D) 5.4Hd, BHR /.12 (d, J=7.8 Hz, 1H),
i n ndent is 1- C15 al kyl, C3-C2Ccycl oal kyl ,
7%3?%%‘\&%@? z&% ] k%/ﬁ er oa)r/yl or ar y?/ eachyof R
2 aIEsIJR@s(Mmﬁépeemently, is H G -G 5 alkyl,
C3- C2Ccycl oal kyl, C3-C20 het erocycl oal kyl het eroaryl,

aryl, ORd , SROI, O NR olR02; or X and one of R2 and

Egﬁﬁﬁ? eivlfég&a%wféo?@oaﬁ@mzpf atonms to which they are

erocycl oal kyl ; in which each of
ROl CampoRud ] 44 wekepepriedinl aymarirer $milay to- it d‘@scaibxgl lin Example 1.

or SR ERICH e 045127 Cp PP BT At o 7 830k, 1o,
ZMbﬁg@BI) D8 () 2}5) aJIB)(in 4H;34ngﬁy¢H@,a4I 5<8j/dm, 1H), 5.04-5.14 (m,
eroc¥ Ee er oar)§ or aryls' one of R
Mgt DTy ) A 18 S Ee 5o ed-Bhias SE0. 750 i, .
C3- GRPNeS paeyL gnl kyl

Example 145: Preparation of compound 145

Compound 145 was prepared in a manner similar to that of compound 109 in a
25% yield.

'H NMR (CDCL) & 0.73-0.87 (m, 5H), 0.95 (d, J = 6.0 Hz, 3H), 1.14 (s, 9H),
1.47-1.69 (m, 13H), 1.90-1.99 (m, 3H), 2.00-2.36 (m, 3H), 3.17 (m, 2H), 4.05 (m, 2H),
4.30 (m, 1H), 4.51 (m, 1H), 4.94-5.04 (m, 2H), 5.77-5.81 (m, 2H), 6.21 (d, J=16.0 Hz
1H), 6.62 (dd, J= 16.0, 5.5 Hz, 1H), 7.34 (m, 5H), 7.52 (d, J = 7.8 Hz, 1H).

ESI-MS (M+Na") = 667.

Example 146: in vitro assay

A fusion protein, prepared by fusing a severe acute respiratory syndrome 3CL
protease to E. coli maltose-binding protein (MBP), was expressed in E coli BL21 (DE3)
pLys S cells (Novagen, Oakland, CA). Fusion protein thus obtained was purified by
amylose-affinity chromatography and cleaved with factor Xa to release the severe acute
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heteroaryl, or aryl; and the other of Rand R7 is H,
G -G 5 alkyl, C3-C2Ccycl oal kyl , C3-
w@2ohket@edcycl oal kyl , heteroaryl, or aryl; R iBCHUS2004/044004
hal ogen, G C 5 al kyl, C3-C2Ccycl oal kyl ,
C3- C2Onet erocycl oal kyl, heteroaryl, aryl, ORai , or
SRa in which Ri is Hand G-Ci 5 alkyl; and each of
R9 and Ri o, independently, is H halogen, G -C 5
res%irkﬁbiry syadroadd0Ie b&@éa@' Sub@qu @ﬁ@r‘é@&ﬁ&hzﬁﬂ lktbase was
eteroaryl, aryl, OR Rei , CCONR's IR 2,
putifiey toNoRISPRESY uSME MES)l fS§phar®(e$$INRB|CRb@m @hempia, Uppsala,

S Rel SO2R | | Re2..S(.0O) - N( Rel OR 2,
SWEHGRAT e Sentaitd BRI IRE by ool Ry
PO( Re biRe ) ioRe®)i AP MRed Red) fMReRR9 4)nd: G OBCNREG IS

2Re3, or C(S)-N(ReONR e2Re3; or R8 and Ri 0, taken
nM)(y@E@tqq@p‘mm&fl y @Fubgionwitiha pq@yqlormontamlng 15 pM of a substrate

ol R LSRR 0 8 0.0 AP 97

comﬁinﬁ{g 20aaM Dfis-Bell (pH R83,208e8V1 MaTl, Red EDTUg panmiedithliothretol,
H, Cl- 5 al kyl, C3-C2Ccycl oal kyl

C3-
angs) &rgémérb&wlews%mk@lbumm@ﬁ GEAcYiPn w8 tegrpippted &y addipeppsqual
voRimeR#0.2% %ﬂuo?&%eﬁ@% R?’he regaﬂ)ﬂtlﬁ%ur%?aﬁamﬁeétﬁ Pv@fse-phase

atons to which they are bonded, are
HREZ> @@@Eéiﬁ golymlno &lideykd products Weresesalieed; using acoP Phdinerus
gra eél?gp aﬁc% g @&H‘]%oroace Th%ﬁ(ge nagl([jig a];tizg%l oglﬁggﬂ%\%;’eas was
usddoig eltefeﬁmnmﬂtefbmm offubBirate cadverssort. 0 whi ch they are

bonded, - C20 het eroc Jo kI;. 1.is H O) RM
C@%Bfn,po % Y2, tes )) mg%é}\/\ngéﬁwecé‘f‘%?
res@ﬁﬁko@s&gﬂ%@mﬁﬁwﬁe Sp%cﬂﬂc@l[y, @%es@éénﬁédﬁ)d'and He %vé%@ Houte

one t oget her with the atom or atons
resphatoty syhdspnzer ¥oIbpirothast: waﬁ@r@mm@at@ﬁ& yal 2@amlnyte§ before

each epend H,.or C 15 al kyl ;
G PRV e EHERGPTRg) LRy Re i LR S s
vakuds od/hahen ij@Jnh)\bhndsadﬁthItI_% VahRE betleerRe ndN S0 1§1, and

H Ris H and each of R9 and R o, independently, is H

12 spmporRe show B3 vallitreabowe hddMbf cl ai m 2, wherein one of
Rand R7 is 2 4. The nmethod of cl ai m3, wher ei n one
OR2 and R3 is Hor Cl- 5 alkyl optionally substituted

wi th hal ogen, het enEER EMBODIMEBNIS SRd , OC(O) ROI,

ROI ,
All of the features disclosed in this specification may be combined in any

combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic series
of equivalent or similar features.

From the above description, one skilled in the art can easily ascertain the essential
characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to
various usages and conditions. Thus, other embodiments are also within the scope of the

following claims.

77



C(O) NROI R02, NROI RO2, N(ROO CO2R02, N(ROO C(O) RO2,

N(ROO C( O - NRO2R0O3, N(ROCSO 2R02, SO2ROl, or 0-SO
wWQ@208M066120r X and one of R2 and R3, together we¢husived/044004

atomor atonms to which they are bonded, are

C3- C2Chet erocycl oal kyl ; in which RO3 is H QC 15

al kyl, C3-C2Qcycl oal kyl, C3-C2Chet erocycl oal kyl

heteroaryl, or aryl.5. The nethod of claim4, wherein

f 5 is Hor Cl1-Cl15 al kyl optionally
W%ﬁﬁﬁ@?@%&%ﬁh hal ogen, aryl, OR SR, CXZRn, C(ONR
Rf 2, SO2Rn , SGsR, O NRnRf2; in which each of Rn and

Rf 21. i ndAapeticentt ygating ah-l;nf@iro@j&ﬁt}ad Kiys, ca@gprising administering

R e L

coronavirus is a sevelRg acuieoredqir&ory syndrone
virus or a human goropavi ;(u 4229H 7. _The nethod of
claim1, wherein thel saN aifhs C virus. 8.
A met hod for inhibi t*i‘ n@oa VR alt prigease, (I§on'pr| si ng
contacting the protease with an effective amunt of a
whe[@mpound of the formula (1): R2 O Rg Rg H R3 11 1 H R7

on e§d|f3§]éali fH4 0 V\Ihhgi_g’lt ngig ?r'é?neﬁ%)a{nﬂ 83 AP %er%leg vsht tﬁe Sk or

atoyMa & tazhtdﬁeueyadr@ boRASHe CRCR, kaerbfdnatial; QﬁWHlﬂﬁRJ{ yd H or Q,-Cis
which Rai is Hor Cl-Gi alkyl; R is H Cl1-C15 al kyl,
alkgl3- C20 cycl oal kyl, C3- C2Chet er ocycl oal kyl , heter oaryl,

ar Y# %5 F% Rb, é}c@eﬁ‘ﬁhl @b@ h@(e%cy%gﬂ het@ﬁagaa aryl,

(O ROl
C((SI@ @QMQGCGMRME@ZN%] -IRGR,;)- @szsw?Bm, C(é)ﬁrgwﬁwﬁ(@é%h,

ol Sy 81 REERIET S, B, GG o o

anMgzefna%semhent@; isdH,)d,5C g alkiyl, Oh R pogt1dakylj € pdrtentytipalkyl,
C al kyl, C3-C2Ccycl oal kyl, C3-C20
hetﬁ@@@’?aé&?@)ﬂoal kyl, heteroaryl, aryl, ORO1, SRO1, or

NROL R of RY" n%RQQHde%&?deglﬁ%s ane, i3, alkyl, C3-Cao cycloalkyl, C3-Ca
heterocycloalkyl, heteroaryl, aryl, ORc1, SRc1, or NR¢1Re; or X and one of R; and R3,
together with the atom or atoms to which they are bonded, are C3-Cyo heterocycloalkyl; in
which each of R¢; and R.,, independently, is H, C,-Cjs alkyl, C3-Cyo cycloalkyl, C3-Cyo
heterocycloalkyl, heteroaryl, or aryl;

each of R4 and Rs, independently, is H, halogen, C;-C;s alkyl, C3-Cy cycloalkyl,
C3-Cyo heterocycloalkyl, heteroaryl, or aryl;

one of Rg and R7 is C;-C;5 alkyl substituted with Cs-Cy heterocycloalkyl,
heteroaryl, or aryl; and the other of R¢ and Ry is H, C;-C;s alkyl, C3-Cy cycloalkyl, Cs-
Cyo heterocycloalkyl, heteroaryl, or aryl;

Rg is H, halogen, C-C;s alkyl, C3-Cyg cycloalkyl, C3-Cao heterocycloalkyl,
heteroaryl, aryl, ORg4;, or SRq;; in which Ry; is H and C;-Cy5 alkyl; and

each of Rg and R o, independently, is H, halogen, C;-Cis alkyl, C3-Cy cycloalkyl,
C3-Cyo heterocycloalkyl, heteroaryl, aryl, C(O)Re1, CO2Re1, C(O)NRe1Re,
C(0)-N(Re1)-ORe2, C(S)Re1, C(S)NRciRe2, CN, NO2, S(O)Re1, SO2Re1, S(O)NRe1Re2,
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together wwth the atomor atons to which they are
bonded, are C3-C20 heterocycloal kyl; in which each
w@kreA6@amsl RO2, independently, is H, Cl-Cl al kpeT/US2004/044004
C3- C2ocycl oal kyl , C3-C20 het erocycl oal kyl, heteroaryl,
or aryl; each of R4 and R5, independently, is H,
““hal ogen, G -G 5 alkyl, C3-C2ocycloal kyl, C
- C2Chet erocycl oal kyl, heteroaryl, or aryl;one of R and

S((ﬁ {aﬁ&?cnyz%é Ix%eiﬁ%kri%a?q@ﬁg)wﬁeg %( ﬁ } h) ot her
PO(iﬂRBRazD(d)IR?) P@(NR61IQ1}(N353Ra4)k§NQ) NB%C)Z@RQ%L MGSWN(R%

Nl i 64 Ko B Ry SR O e B oG b evelostios

or R@&rﬁf @ﬁy&k@ﬂbgétﬁar fetemasyloalian yt C3 G%iletero@rcloﬁﬂ@il in which
which Rdi 1s Hand Cl-Cl15 al g and each of R? efégl

eachlocf Reis e Ben Mwmd«?p@n@?nﬂbra%b Ciellgh &3dppgyctoalkyl, G-

C2Qnet er%’ar yﬁly? &?Aaryl% 510 Jnl;ici%igRel Q@( {Ikey g Res, together

witB(t) ammFora@n@:ee zvhlcm(tsgﬂrg boﬁ;(e@) NREL: R het@Ncycrlmkyl St@) R

2Re| Re1R 2., S R00R32 SC2NR | Re2,
soe%&v,lr%%é(a(ﬁé%ﬁtaﬁﬂész‘ﬁr“ﬁé% 55 PO NRei Re2) ( ORe3) |

PQO( NRel Re2) (NRe3Re4), C(O-NR O NRe2Re3 or C(S) -N(R
3,)- NRe2Re or R8 and Rio, taken._tog
C3- ézoCyé"hwmﬁ oéfla@la@ﬁapéﬁ e R: ,pr R3Rd gge affep and

terocyc oal kyl ; in which each of Rei, Re2,
hem}’claﬂk{leﬁms H,{yepRndet Ry, COONRy1 Rep, C(EMNRy1 Ry or SOsR;

eacgnrsof zﬁn%ﬁ{é é&%%m%engs 115 %)er@té gc?(/?,' eg% %Ldalegg%? ER@RX'
tode@@E W@ RhaMtbl of BnBtioWhivh thetyoafs bbm:lev]mre &3ttheketenoeycloalkyl;
bonded, are C3- Cegﬂeteroc h{vyh the Kiri ' lievl
eaghy ftRafd Rssindencpdentis Hafi’r 156 8? and Kalsdnitep alky
sul%tlﬁité@\lmtﬂ @@mero%clo-g 1,758l Rt tRér oF 'aﬁ@l &, ivet 8k B ¥nd
Ral ) O or ‘one of R2 and R3, together

eaqhQﬂR9tméRaﬁ,mﬂep¢ndant@nBSH@rszh they are bonded, are
C3-C20 heterocycloalkyl; R is H C(0)R bi,
CO2RbUC( O) NRbi Rb2, C(S) NRbi Rb2, or S2Rbl; each OR2
and R3, independently, is Hor QC 15 al kyl; o X and

one of R2 and R3, together with the atom or atops-Nmp
whi ch they are bonded, are C3-C2Cheterocycl? l;

o+ o BPthaTan ol SRR cpb oL g Ry s B

4. The method of claim 3, wherein one of R, and Rj is H or C;-C;;s alkyl
optionally substituted with halogen, heteroaryl, aryl, ORc, SRcy, OC(O)R.1, CO2R1,
C(O)NR¢ Rz, NR¢1Re2, N(Re1)-COzRc2, N(Re1)-C(O)Re2, N(Re1)-C(0)-NRezRe3, N(Re1)-
SO,Re, SO2R,1, or 0-SO,2-Re;; or X and one of R, and R3, together with the atom or
atoms to which they are bonded, are Cs-Cyg heterocycloalkyl; in which Rez is H, C-Cys
alkyl, C3-Ca cycloalkyl, C3-Cy heterocycloalkyl, heteroaryl, or aryl.
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substituted wth C3-C20 heterocycl oal kyl, and the

other of Rand R7 is H Rgis H, and each of R9 and
woR@s/osa1dependently, is Hor COR2Rel . O 10. TheCTES1v04€044004

of claim9, wherein one of RO and R7 is 211. The nethod

of claim 10, wherein one of R2 and R3is Hor CG-G 5

al kyl optionally substituted with hal ogen, heteroaryl,

aryl, ORci , SRAd, OC(OROlI, Cq 2Rci , C(ONR

ci R62, NRTh&aRtholoRcRin) 4Goh@Bedne M RedndR OsRE 02¢, -0 Rlkyl

ng&O)-NROZRCS, N(Rd )- SQR2R02, SQ2Rd , or O Sg 2- Rci
optionglly yubsiiteshwith halpgens aryL R 1.t Fge ORaRav N NBiR ra SOnR o1

i , - i i

R BB I A AU RO PR ERRERE: PRy GG .
Co33ycttrbkyt (e om hkigtocydBalKPohettroanyt yoo bydl kyl , het er oaryl ,

or aryl. 12. The nethod of claim1ll, wherein one of R4

and R5 is Hor G -G 5 alkyl optionally substituted

wi t l5. hal ogemethat F clafdRd, whédBin thd ¥R G mvirusls@Herd akfte,

SX2Rn , SABRn,, ONR n Rf2; in which each OR n and
TeSRITBLOTY, SYAEIRBddE 2 hjgapcorepavingp 2298, ky| | C3- C20

cycl oal kyl, C3-C20 heterocycl oal kyl, heteroaryl, or

aryl. 13. The method of claim@8, wherein the

cor @navi Th¢ m8dod of deiwad cwheeia theviesds abepagitis Esprusat or y

syndronme viral 3CL protease or a human coronaviral

229E protease. 14. The nethod of claim8, wherein the

viral pratmeaked fos irthibigngh virklSpréieise) @mppishigtasRctindthe A

conpound of  fornul a (If) : F2 ORI Rg RNH Y3 Il Xfl
protease pithan gtigetivs a%)utﬁi](a a compound of the formula (I):

6

Ry 0 Rs Ry
R x R '
™SN N TN Ry
H Rs H Ry
O Rs Rg (I)
wherein

X is N(Ra1), O, or CHy; or X and one of R, and R3, together with the atom or

>

atoms to which they are bonded, are C3-Cyy heterocycloalkyl; in which R,; is H or C;-Cis
alkyl;

R is H, C;1-C;5 alkyl, C3-Cy cycloalkyl, C3-Cy heterocycloalkyl, heteroaryl, aryl,
C(O)Rp1, CO2Rp1, C(O)NRp1Rp2, C(O)-N(Rp1)-ORpz, C(S)Rp1, C(S)NRp;Rpz2, S(O)Ry1,
SO2Rp1, S(O)NRpRy2, S(O)-N(Rp1)-ORp2, SO2NRp1Ry2, or SO3Rp;; in which each of Ry
and Ry, independently, is H, C;-C;s alkyl, C3-Cy cycloalkyl, Cs-Cyg heterocycloalkyl,
heteroaryl, or aryl;

each of R; and R3, independently, is H, C;-Cis alkyl, C3-Cy cycloalkyl, C3-Cap
heterocycloalkyl, heteroaryl, aryl, OR.;, SR.;, or NR¢;R¢; or X and one of R, and Rg,
together with the atom or atoms to which they are bonded, are C;-Cyo heterocycloalkyl; in
which each of R¢; and Ry, independently, is H, C;-C;s alkyl, C3-Cyg cycloalkyl, C3-Cy
heterocycloalkyl, heteroaryl, or aryl;

each of R4 and Rs, independently, is H, halogen, C;-C;s alkyl, C3-Cy cycloalkyl,
C3-Cyo heterocycloalkyl, heteroaryl, or aryl;
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wherein Xis N(Rai), O or CH2; or X and one of R2

and R3, together with the atomor atons to which they
wae@sernded, are C3-C20 heterocycl oal kyl; in whTOSIRA4/044004

is Hor Cl1-Cl15 alkyl; R is H Cl1-Cl15 al kyl, C3-C20

cycl oal kyl, C3-C2oheterocycl oal kyl, heteroaryl, aryl,

C(ORbl, C2Rph2, C(ONR b3Rb4,C(O-NRb 3)-CR b4,

C(S)R b3, C(S)NR b3Rb4, S(OR b3, SRZRb3, S(O NR

b3Rbfe ofS{GQ)ndm(ﬁs Cﬁn%ﬁéubsﬁ%wtaﬁﬁb:% @F heERBRtoalk|,
which RMis C3- C2Ccycl oal ky

hetempard i ardy %‘%‘F @tapq@ﬂ R a@si%e by Gdcmllgrldarwo cyploglspll, Cs-

.2Rbs; Rb2 is H,
Cz@%%%{/&érkgdﬁfﬁ?ar - ’het er ocycl oal kyl ,
ar yRg isdil grabregey,| C1-Grs albil, CEECoa kcatballoyit CoGal Heyerocycloalkyl,
subs w t h_ hal oge C3- G20 clo |, . C3-C20
he‘ﬁ‘é’? Fbcf’g‘é &’95‘*«#&‘%@ g‘%ﬁwls %ﬁﬂg%a@é ahd o) oRp
an defAGH RQfancRR?@ﬁﬂeﬁﬁﬂenﬂy" e Qﬁd@eﬁ I (vrcg%m;h L@hﬁg%?cloalkyl

C3- C20 cycl oal kyl het er ocycl oal

Csﬁ’eq %ﬁ‘ft@fa?xﬂloallﬁyﬂ higteyparylpmy] @épa@elwom@s Hka%z,,
COPNRIRON CRORGL opieqy oy Hodbib i, SSPSRIRRLIG,

S((h)eNéieo)e@RLzo&(DWquRJaﬁ@ﬂgaIPQ(ORalr)@Rez)G«)[Reﬁw),, orNR R
r
popy R A Bk Rl T, S E RS
NH;}jHeg 0B RY Gh(DRlol(Mken Io@eﬂ‘lﬁi 61'& @3(9}3 cﬁfloeﬁ@}l o g- CBS:KeterocYcloalkyl
I nde endently, C20 cycl oa
or Eavnsorigker i P 651Con PSRBT YA Con Aoyl i i
eaclﬁél)f?{ngRF‘;5 S %nlqgéyehﬂent SisH, dat, ?gﬁpli( &G g‘}%lcﬁalll@le

eterocyclo
Czﬁ@@@owa}oylkyl daptemay)rl orgwd; of anR tandf Ré, Re, &3, ar@d 15e4atbgqther

Wlt%lﬁ?e a‘[ot f’(l)trg (r]ns t?] évhéct t &y %;F t eci,;‘ﬁg rC |§ZO -%J‘gkﬁ%tér&gyctl erl]ogy%rglnd
aI kﬂie ,vnaapraés)seqy g b@ahkwﬁal 3CBpréiefde beh BERENS Coatakiptotease.

heteroaryl, or aryl; Ris H hal ogen, Cl1-Cl15 alkyl,
C3- C20 cycl oal kyl , C3 C20 heterocycl oal kyl

het er oar , [ i
and§C) C’Yltle mgtlﬁﬁil/ IOt: cqg%{dS evg}%'ieéﬁdl% N(Ralyom 51]'5( Budl oo, and

Rs,itogithye mdidribe stom| o5 afgmsiaivduerthetire b@n@edahﬂc@ :C3- C20
het%%&c%%lll,@f,&jzl%, a@%;@%%&%ﬁx hb:z, Ej?é)%ﬁglafgbz,l or S?j’zwn’;
each of R; and R3, independently, is H or C;-C;s alkyl; or X and one of R, and Rs,
together with the atom or atoms to which they are bonded, are Cs-Cy heterocycloalkyl;
each of R4 and Rs, independently, is H or C;-C;s alkyl; one of Rg and Ry is C1-Cys alkyl
substituted with C3-Cyp heterocycloalkyl, and the other of Rg and R is H; Rg is H; and
each of Rg and R, independently, is H or CO,R,1.

0)

ﬁcb*’

10. The method of claim 9, wherein one of Rg and R7 is Ha
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C(O-NReOOR 2, C(S)Rel, C(S)NRei Re2, CN, N2 S(OR

I, S2R I, S(ONR3IR32, S(O-NReO OR32, SO2NRel Re2,
WEGABRB66123P0( OR3O( OR32), PO(Re( Re2), PA( NRel ReP¢T/OR®8)/044004

PQO(NRel R 2) (NR33R34), C(O -N(R30O NRe2Re3, or

C(S)-N(RBONR e Re ; or R8 and Ri o, taken together, are

C3- C20 cycl oal kyl or C3-C2Cheterocycl oal kyl; or RO and

Ri 0, taken together, are C3-C2Ccycl oal kyl or

C3- ROhetrs AEM6d 0fE1kYA 10, 'vﬂle&‘@"'lh 61'% ﬁq{‘zhan@ng%H or CRE{?W alkyl

R33, and Re4, |ndependently, QC 15 alk 0
optéyrellp allbswutedogih Icdesrat beteregol, @b}ﬂk(?Rch PRt PEERe1; C&}chl,

R s M

SO-R2B@fRey, @ﬁ M@ﬁk&ybr A Gnd Fheofdomnd Ragtogéthed witlnthe Btom or

wh d
s ap b et Dl i o A R, i
H, O RM
a%@%%%f) C%%%“ﬁ% SRR R R 0T "58BRM i 1 whi oh
Roi is H aryl, or Cl1-Cl5 alkyl optionally substituted

WI t h, hal rey.l
tl] ?g‘Te’Ele h%%% ¢lattl 1 Ply S uﬁgtgl?t Ut ega Wi t hb P (?r Q1 G Salkyl
opﬁﬁbﬁy sﬂfsﬁfﬁﬁﬁ%th hzﬂa@m afyl, DRy GRR3 CO2R&E@@MERW SOIZEfl,H

O%%O)%lfrh%s‘f%gg%r&%%}a %PH\%?; 5,315' s d & ?h%lg@kyl Cs-

Cof Efeboali@, QSFBetBRicyclOalk, Hé’t&oﬁt@ﬁ o@t@l 2 and R3,

togethér wwth the atomor atons to which they are
bonded, are C3- C20 heterocycloal kyl; each of R4 and

Sﬁa 150 d e@ﬁ%%%%%g)é F]ﬁ@’fl §|,S \Sfécgrtglntﬂlijetqeo(géla@ L CL %@ea@é isB&evere

acite raapayyl syadeie vimh3CL hetatsher a pfmiR (almamaRﬁall RIH preRedss.
H, and each of R9 and Ri o, independently, is H or
CQ2Rel . O 17. The conpound of claim 16, wherein one
of KRB, angh&hethdd f ¢Bim Shehaoinkviehl pfotedsaisna Hepatitis C viral
wherein one of R4 and R5 is Hor G -G 5 al kyl

prggastonal |y substituted with aryl. 19. The conpound of
claim 18, wherein the conmpound is one of conpounds
18-26, 28-35, 50-53, 55, 56, 64-69, 77, 79, 81-84, 87,
88, 193, Arudmbéﬂnd@ﬁoﬁnplh;ﬁ})rraceuti cal conpositi on

conprising a conpound 9 clal 155 an
pharmaceutical |y acce Ie ri
\‘kﬁ\ / Rio
wherein

X is N(Rq)), O, or CHp; or X and one of Ry and R3, together with the atom or
atoms to which they are bonded, are C;-Cy heterocycloalkyl; in which Ra; is H or Ci-Cis
alkyl;

Ry is H, C;-C;s alkyl, C3-Cao cycloalkyl, C3-Cyg heterocycloalkyl, heteroaryl, aryl,
C(O)Ryp1, COzRp, C(O)NRp3Rp4, C(O)-N(Rp3)-ORps, C(S)Rp3, C(S)NRp3Roa, S(O)Re3,
SO2Rp3, S(O)NRy3Rp4, S(0)-N(Rp3)-ORypa, SO;NRp3Rbs, 0r SO3Rp3; in which Ry is H,
C1-Cis alkyl, C3-Cyo cycloalkyl, C3-Cy heterocycloalkyl, 6-membered heteroaryl, fused
heteroaryl, aryl, or NHCO;Rys; Ry is H, C3-Cyg cycloalkyl, Cs-Cy heterocycloalkyl, aryl,
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21. A conpound of formula (1) : RR ORg Rg HR HR (I)

whereinX is N(Rai), O or CH2; or X and one O R2 and
WR3oseges her with the atomor atonms to whi ch POEYSZN€044004

bonded, are C3-C20 heterocycloal kyl; in which Rai is H

or C1-C15 alkyl; R is H G -G5 alkyl, C3-C20

cycl oal kyl, C3-C20 heterocycl oal kyl, heteroaryl, aryl,

C(ORbl , CO2Rb2, C(O NRb2Rb3, C(O-NR b2)-ORb3,

hetgog}ﬁﬁﬁ %@§)ah&8b8ﬁib%ally§ébl£29|)§§g?ed vﬁm%n S(C%%\;&E?l?bﬁgb |/C3 -Cao

heﬁe@cwoaélfylczmerapw}qOR@sc@;ébs,c%(@DzBad ryd eacwf Rprpnd R
1n<#é§&%r (fé ﬁabktll 5 allg)g y&j Czo Srlgga-%%é't%g%lloallgﬁ, heteroaryl,

ét eroary eacCh
or anytiaebelegt, ;- Gl§alk1y1 IgdterGAyl, ak kippll;, C3- C20 cycl oal kyl ,

t | oal k
. 0l S SRt R R MBS b S R
het@R%l_ycloa@ﬁChetemQ&}Z Rely1, ORG( Sk Rdor NIE, ), NG Bn@oneS62380Ind R;,
O 2- NRci Rc2, N(Rc)-C(OR c2, N(FRd

tOgQ(}RdW}thﬁ@W? or RYORE| 1P “éze@ they, 7 honeed) areﬂqé%z@hﬁéwocwloqﬂzyl in

Wit o Ry Ry ifpndieftly, i ﬁ%f?%’a%%??zé%}?aﬁ%’%@o

heﬂaﬁﬁ;ycloalkx,hﬂdroaryé,o@am and R3, toget her with the atom
ch,th

et SO0 Hdat Ryt g ris 0B BitBEm RO ST Sy paplpetion
Cslmg aperdensdiyl, merblaryr;br ﬁyﬁ aI kyl, C3- CZOcycI oal kyl ,

C3- C20 heterocycl oal k aryl % yl ; eac{g of

R4 8RR ar}dr%velﬁé‘mfeﬁ@lkyl Sulo§1t1|lied WHP&Q&?O gigrogyclaalkyl,
heﬁw‘d}[yl orqf’ C%Qitﬁrm Q{h%rﬂbhxé andq(?’y 153?10 C %&1@}’@ @%J ég% oalkyl Cs-

is Cl-C1

eteroaryl, or aryl; one of Re and
Czshmsrt)cymaélwl,vhetdm@sls @@yhet erocycl oal kyl , heteroar yI

o o B PR 5 SO, FE e Ao,

heféﬁda@ﬂoﬁpy IOR 4R for 8RY]; in Rhich Ril, is BBAr@Ag&RC; 5 @lky-l Gin8 al kyI

) %gccl)l c?f)ilcgl a?‘nglRl?o, 11’1dependent?y, I;]se It-Ielga?gg%%l 8a|Cl1<5 ellkyl C3-Cy cycloalkyl,
C3-Cyg heterocycloalkyl, heteroaryl, aryl, C(O)R.;, CO2Re1, C(O)NRe1Reo,
C(0)-N(R¢1)-ORez, C(S)Re1, C(S)NReiRe2, CN, NO3, S(O)Re1, SO2Re1, S(O)NRe1Re,
S(0)-N(R¢1)-OR¢2, SO;:NR¢1Re2, SO3Re1, PO(ORe1)(ORe2), PO(Re1)(Re2),
PO(NRc1Re2)(ORe3), PONReRe2)(NRe3Res), C(O)-N(Re1)-NRezRes, or C(S)-N(Re1)-
NReRe3; or Rg and Ry, taken together, are Cs3-Cyg cycloalkyl or C3-Cyg heterocycloalkyl;
or Ry and Ry, taken together, are C3-Cyg cycloalkyl or C3-Cyp heterocycloalkyl; in which
each of Re1, Rea, Res, and Res, independently, is H, C;-C;s alkyl, C3-Cyp cycloalkyl, Cs-
Cyo heterocycloalkyl, heteroaryl, or aryl; or any two of Re1, Rez, Re3, and Res, together

with the atom or atoms to which they are bonded, are C3-Cyo heterocycloalkyl.
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heteroaryl, aryl, ORdi , or SRdi ; in which Rdl is H
and Cl1-Cl15 al kyl; and each of RO and R10,

wo pasperident |y, is H halogen, C1-C 5 al kyl, E3FU2104/044004
cycl oal kyl, C3-C20 heterocycl oal kyl, heteroaryl, aryl,
CCOR1, C 2Rel , C(ONR 1Re2, C(O-NReO-OR 2, C(SR
I, C(S)NRei Re2, CN N2, S(OR I, SR ,, S(O NR6IR62,
S(O-NR 60 OR62, SO2NR61R62, SO3R61, PQ(OR61) (OR62),
PQ(el) ( @ﬁgkomﬁ)ﬂlﬁl%&%@?lﬁ Qﬂﬁa’ﬁam XplgNIgR £ 3REN {NREBRER), and
C(O -N(R60- NRe2R 3, or N(R61) Re2R63 or R and

Rs Rogetheraitnthe sigat We%tom%ioévmh thep arsykonded: #9A CoF2003- 20

e R Ry G G088 RN TR or SRy m

whisdhchh,; & R, alyl, pr G2 sdidy1 aptiordalis ,sulbsuidepﬂawdb hallog@n Ryl Hr

-C15 al |, - C20 al | .. C3- C20 )
NIt e oals e o et i iy ShbTRoteg with paloggn GRes,or
CORs; eadRZ R, RS R3,aﬁ&ép%nt1§f qget diar;- @45tahcy1 blaloatammuhtsumted

atons to which they are bonded, are

Wlﬁé?%mo@@%&ll%w NRgBo. h%%ab@@p%@nla(%f) %%cmoz@ -SO2-Rer; or X
an&\’QﬁJé' (ﬁ' I@z d'l@g, %ﬁh@xj V)’lﬂ‘pﬁ‘le gonp& 6?‘501‘35] ﬂ) Vﬁflll%h ﬂ{er? a?e l?Jl‘lQG(R%re Cs-

together with the atomor atons to ey are
Coblmatetechclauiley] @cmmmﬂdisouydclbamdbmw is IRoor Cs-CCRd20ne af Re

and 6502 o A DB P B, o PR
R, (iHi,CRR:{ H; @0l Bedh, of R @h &R ; iridegenBERRG lis H 00 COGRZ- R 1,

NRO1RO2, N(RcO C(OR 02, N(R 0O CO2R02 N(R 0O SOZRCZ,

N(Rd)-C(O- N(R C2Rc3) and the other of R2 and R3 is

H; or X and one of R2 and R3, together with the atom

or atonms to which they are bonded, are NH

C3- C2ohet erocycl oal kyl ; each of R4 and RS, o

|nde;i)endently is Hor G -Cl alkyl; one of R a d

G The kymprwd of Flaim &6 Wf’(fﬂn ese of Rg and Ry is

C2ohet erocycl oal kyl, and the other of Re and R7 is H;

Ris H, and each of R9 and Ri o, independently, is H,

CN, 18 O) Rhe com@@meRof ¢laim 1T(vhexitn bRe of RoandrRy ia korrehek s alkyl

n to are C3-C20 heterocycl oal kyl. O 23. The

Opé r?ggﬁ%dg%g%t %W%lﬁﬁ%y wherein one of Rand R7 is n 24.

The conpound of cl ai m 23, wherein one of R4 and R5 is

Hor G -Cl1 alkyl optjonally substituted th ar

C3- 630 cybf sarRipnd Ogﬂamsﬂ%g viergan e W@Eﬁﬂﬁﬁn? ffe%%mpquﬁds

18"2'8' .@@3?630*-15331‘55 %@@%Bfw 79@6@?@9‘% bY,antig 4, Cl- C15
al kyl , 'C3-C2Ccycfl oal kyl ',

20 A pharmaceutical composition comprising a compound of claim 15 and a

pharmaceutically acceptable carrier.
21. A compound of formula (I):

Ry O Rs Ry
R X
™SN \ N“E Z -
H N3 H
O Rs "Rg M

wherein
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het erocycl oal kyl, heteroaryl, or aryl. 25. The

conpound of claim 24, wherein the conpound is one of
waeorpoends 1-17, 27, 49, 54, 57-63, 74, 78, 80pPCBES2086044004

89-92, 94-105, 108, 109, 110, 113, 114, 117- 119,

121-128, 132, and 135-145. 26. A pharnmaceuti cal

conposition conprising a conpound of claim2 1 and a

pharmaceutically acceptable carrier.27. A conpound of

f or |XJisiN (RLI)) 0, %’% (KHngr RanOodoR8, athKEEfogetherXNﬂIS thid@km or
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al

one of Rg and Ry is C;-C15 alkyl substituted with C3-Cyp heterocycloalkyl,
heteroaryl, or aryl; and the other of R¢ and Ry is H, C;-C;s alkyl, C3-Cyo cyclo'alkyl, Cs-
Cyo heterocycloalkyl, heteroaryl, or aryl;

Rg is H, halogen, C;-Cy5 alkyl, C3-Cy cycloalkyl, C3-Cyg heterocycloalkyl,
heteroaryl, aryl, ORq;, or SRy;; in which Ry; is H and C;-C;s alkyl; and

each of Rg and Ry, independently, is H, halogen, C;-C;5 alkyl, C3-Cy cycloalkyl,
C3-Cyo heterocycloalkyl, heteroaryl, aryl, C(O)Re1, CO2Re1, C(O)NRiRe2,
C(0)-N(Re1)-ORe2, C(S)Re1, C(S)NReiRe2, CN, NOy, S(O)Re1, SO2Re1, S(O)NRe1Re,
S(0)-N(Re1)-ORe2, SO:NRiRe2, SO3Re1, PO(ORe1)(ORe2), PO(Re1)(Re2),
PO(NR¢1Re2)(ORe3), PO(NReiRez)(NRe3Req), C(O)-N(Re1)-NRe2Re3, or C(S)-N(Re1)-
NRe2Re3; or Rg and Ry, taken together, are C;-Cyg cycloalkyl or Cs-Cyg heterocycloalkyl;
or Ry and Ry, taken together, are C;-Cy cycloalkyl or C3-Cyg heterocycloalkyl; in which
each of Rej, Rez, Res, and Res, independently, is H, C;-C;s alkyl, C3-Cyp cycloalkyl, Cs-
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Rdi and Rd2, independently, is H C-C 5 alkyl,
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aryl; Ris H halogen, G -C5 alkyl,
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substituted with aryl; one OR and R5 is Q C 15 al kyl
substituted with SRdi or C(O NRdi Rd2, and the ot her
OR4 and R5 is H, one of R6 and R7 is G -G 5 al kylo

substituted wth C3-C2Chet erocycl oal kyl, and the 0
of Rand R7 is H Ris H and each of RO and

ind I
cl o 26 I GRUPRI TG EE 7 WP 8 geﬁﬁ%ﬁ o
conpound of claim29, wherein the conpound is one of

conpounds 45-48.
4. The compound of claim 23, wherein one of R4 and Rs is H or C;-C;5 alkyl

optionally substituted with aryl, C3-Cyo cycloalkyl, ORs, SR¢1, NR#Rp, or C(O)NRgRp;
in which each of Ry and Rp, independently, is H, C;-C;5 alkyl, C3-Cyp cycloalkyl, C3-Cyo
heterocycloalkyl, heteroaryl, or aryl.

25. The compound of claim 24, wherein the compound is one of compounds
1-17, 27, 49, 54, 57-63, 74, 78, 80, 85, 86, 89-92, 94-105, 108§, 109, 110, 113, 114, 117-
119, 121-128, 132, and 135-145.

26. A pharmaceutical composition comprising a compound of claim 21 and a

pharmaceutically acceptable carrier.
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31. A pharmaceutical conposition conprising a conpound
of claim 27 and a pharnaceutically acceptable carrier.
WO 2005/066123 PCT/US2004/044004

27. A compound of formula (I):

6

R, O Rs R
R xR
™N ) NI R
H =3 H K7
O R5 RB (I)
wherein

X is N(Ra1), O, or CHy; or X and one of R; and R3, together with the atom or

3

atoms to which they are bonded, are C3-Cy heterocycloalkyl; in which R,y is H or Ci-Cjs
alkyl;

R;is H, Ci-C;s alkyl, C3-Cyo cycloalkyl, C3-Cy heterocycloalkyl, heteroaryl, aryl,
C(O)Rp1, COzRp2, C(O)NRp2Rp3, C(O)-N(Rp2)-ORp3, C(S)Rpz2, C(S)NRp2Rp3, S(O)Ryp2,
SO2Rp2, S(O)NRp2Rp3, S(O)-N(Rp2)-ORp3, SO2NRp2Rp3, or SO3Ry,; in which Ry, is H,
C1-Cis alkyl, C3-Cyp cycloalkyl, C3-Cyg heterocycloalkyl, aryl, 6-membered heteroaryl, or
fused heteroaryl; and each of Ry, and Rys, independently, is H, C;-C;5 alkyl, C3-Cyg
cycloalkyl, Cs-Cyp heterocycloalkyl, aryl, or heteroaryl;

each of R, and R3, independently, is H, C;-C;s alkyl, C3-Cyg cycloalkyl, C3-Cyg
heterocycloalkyl, heteroaryl, aryl, OR.;, SR.1, or NR¢R¢,; or X and one of R, and Rs,
together with the atom or atoms to which they are bonded, are C3-Cyg heterocycloalkyl; in
which each of R¢; and R, independently, is H, C;-C;;s alkyl, C3-Cyg cycloalkyl, C5-Cyq
heterocycloalkyl, heteroaryl, or aryl;

one of R4 and Rs is C1-Cis alkyl substituted with halogen, ORq;1, SR41, CO2Ry,
C(O)NRg1Rg2, SOz2R41, SO3R41, or NRg1R4p; the other of R4 and Rs is H, halogen, C;-C;s
alkyl, C3-Cy cycloalkyl, C3-Cyg heterocycloalkyl, heteroaryl, or aryl; in which each of
Rq1 and Ry, independently, is H, C1-C;s alkyl, C3-Cyp cycloalkyl, C3-Cyg
heterocycloalkyl, heteroaryl, or aryl;

one of Rg and Ry is C;-C;s alkyl substituted with C3-Cy heterocycloalkyl,
heteroaryl, or aryl; and the other of Rg and R is H, C;-C;s alkyl, C3-Cy cycloalkyl, Cs-
Cyo heterocycloalkyl, heteroaryl, or aryl;

Rg is H, halogen, C;-Cjs alkyl, C3-Cy cycloalkyl, C3-Cyq heterocycloalkyl,
heteroaryl, aryl, ORei, or SRe1; in which Ry is H and C;-Ci5 alkyl; and

each of Ry and Ry, independently, is H, halogen, C;-Cis alkyl, C3-Cyo cycloalkyl,
C3-Cyo heterocycloalkyl, heteroaryl, aryl, C(O)Rs;, CO,Rf, C(O)NRg R,
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C(0)-N(Rq)-ORp, C(S)Rg1, C(S)NRgRp, CN, NO2, S(O)Rs, SO2R11, S(O)NR¢Rp,
S(0)-N(Rz)-ORg, SO:NRRp, SO3Rs1, PO(OR#)(ORp), PORm)(Re),
PONRRp)(ORg), PONRaRe)(NRaR ), C(O)-N(R)-NRpRs, or C(S)-N(Re)-
NRpRg; or Rg and Ry, taken together, are C3-Cyg cycloalkyl or C3-Coo heterocycloalkyl;
or Ry and R, taken together, are C3-Cy cycloalkyl or Cs3-Cy heterocycloalkyl; in which
each of Rg, Rp, Rps, and Ry, independently, is H, C;-C;s alkyl, C3-Cyg cycloalkyl, C3-Cao
heterocycloalkyl, heteroaryl, or aryl; or any two of Rei, R, Ris, and Ry, together with the

atom or atoms to which they are bonded, are C3-Cy heterocycloalkyl.

28. The compound of claim 27, wherein X is N(Rap) or O; R is COzRyp, in
which Ry, is alkyl substituted with aryl; each of R; and R, independently, is H or C;-C;5
alkyl optionally substituted with aryl; one of R4 and Rs is C;-Cis alkyl substituted with
SRy; or C(O)NRy;Ry, and the other of R4 and Rs is H; one of Rg and Ry is C;-C;5 alkyl
substituted with C3-Cy heterocycloalkyl, and the other of R¢ and Ry is H; Rg is H; and

e

29. The compound of claim 28, wherein one of R and R is Ha

each of Ry and R, independently, is H or CO2R#.

30.  The compound of claim 29, wherein the compound is one of compounds

45-48.

31. A pharmaceutical composition comprising a compound of claim 27 and a

pharmaceutically acceptable carrier.
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