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TECHNI CAL E e present invention relates to novel classes of
conmpounds which are inhibitors of interleukin-I(3 converti ng enzyne and

rel ated proteases ("ICE/ ced-3 fanmily of cysteine proteases"), as well as
pharmaceuti cal conpositions conprising these conpounds and to net hods of
usi ng such pharmaceut i cz{l,' 'IE@MHQAIUMDB) A0 BIPHFELTOBAENTI ON 10
Interleukin 1 ("IL-1") is 0 noregul atory -
protein that stinulates ff%rﬁ J@%ﬁftﬁ?@ﬁ@ﬁ %err'ation, t he

producti on -of prostagl andi n, coI@E@WBMﬁﬁl pase by synovi al

cells and chondrocytes, basophil. and eosi naophil degranul ati on and
neutrophil activation. penheim J.H et al. |Inmunol ogy Today, 7:45-56
(1986). As STREHNICALS lved in 15 the pathogenesis of chronic and acute

i nfl am"ratgr)r yand aut oi h?ﬁﬁi%ﬁﬁon bdiatks it§ no@épaﬁﬁeﬁ%ﬁdomﬂﬁﬁ&lmw&e
peri pheral bl ood nonocyte i)art of the infla or res onse. "w]—f/eég
B.S. et. al .inhipjigxs. oKghterly 835291 %cwnveﬁwmsm%ﬂ 1 et
al ., Eur. aé:ﬂ?%i‘@&stem&%rét@@s?es&ﬁaﬁ“&ﬂ%aharrdldceﬁﬁcalﬁzonmmiﬁmslcanqbnamgahese

bi ol ogi cal 'y i nactive prec ProJ L-10 eaved by a
cyst ei ne pr GCERSED dg %5388‘? 85%?‘%5'{%‘ arY otiflof | CE") between

Asp-116 and Al a-117 to produce the biologically active C—term nal fragnent

foundin hu W SI eath P.R et J. Biol. Chem,

265: 14526- 1 {#&@Qﬁb war J: Immunol:, 147; 2964- 2969

(1991). 10CE is a cyst dnteglepkit eake (Hedl") zdd pAi mamaipy |WQT’@§6€W%@TY | gud

addi tion -2 %E.Bf%gﬂﬁ rb&%agiﬂsh&HMIBBMMewﬁﬂﬂﬁaﬁ%a Ipe1fesation, the
p

properties.o artlcularly it

| t
be i nvol ved Productign r‘ggmoé‘éaglﬁﬂdéﬂs %ﬁ?gﬁlﬁﬁ%ugyﬁﬁ vial ag]&ear 0
Cel I, - 75: 64%nbioéytdf) 3 basdfhill aandvleoemopm; dé“@hhxﬂanﬁﬁ 603- GE0répHAb Activation.

Nett G ordaljsi, MA__et Oel Bi chem,, (199
particul ar, ééfé’éé;s mi4ﬁouggtjgjg%3 ée Sﬁ“'}s"%’ollé?sa ad vedt’%
t he 30 rlégulﬂﬁpammgmheﬂp@ﬁmhmmc iand aeule agBarematdry candi mun@d:@wsa% IL-11s

glsgh%gE;GZ ﬁué%q%fﬁ%ﬁﬁm{ﬂ%fl&d ’]‘Iécu egf:e “E‘E3 82%&%@#99

Thus, di seas@pem @§O$ YalhiSe Bt ol Brops Matc Agad. ded., BEH67RAY 6
cystei ne pr@gpagegugthgﬁmggpf 19:15851-1 594 a9y, c agent s i ncl ude: infectious
di seases, - TL-1B is synthesized as a- biologically - macﬂve precursor, prolL-1j.
20 Proll-1B is cleaved by a cysteine protease calied interlenkin- -1B converting enzyme
.("ICE") between Asp-116 and Ala-117 to produce the biologically active C-terminal
- fragment found in human serum and synovial fluid. Sleath, PR. et al., J. Biol. Chem.,
- 265:14526-14528 (1992); A.D. Howard et al., J. Immunol., 147:2964-2969(1991).
ICE is a cysteine protease localized primarily in menocytes. In addition
.25 to promoting the pro-inflammatory and immunoregulatory properties of IL-1p, ICE,
' and particularly its homologues, also appear to be involved in the regulation of cell
death or apoptosis. Yuan, J. et al, Cell, 75:641-652 (1993); Miura, M. et al., Cell,
- 75:653-660 (1993); Nett-Giordalisi, M.A. et al., J. Cell Biochem., 17B:117 (1993). In
particular, ICE or ICE/ced-3 homologues are thought to be associated with the
30  tegulation of apoptosis in neurogenerative diseases, such as Alzheimer’s and Parkinson’s
' disease. Marx, J. and M. Baringa, Science, 259:760-762 (1993); Gagliardini, V. et al.,
Science, 263:826-828 (1994).
Thus, disease states in which inhibitors of the ICE/ced-3 famﬂy of
cysteine proteases may be usefil as therapeutic agents include: infectious diseases,
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sal pingitis shock, respiratory diseases; infl amat ory pe S,
such as artW @ﬁ%lﬂ%ﬁhol angitis, colitis, encephal itis, endocero M)i:%@

hepatitis, pancreatitis and reperfusion injury, ischemc dlseases such as
t he myocardial infarction, stroke and ischem c kidney di sease;
| mmune- based di seases, such as hypersensitivity; 5 auto-inmune di seases,

3 uch as mul tislﬁihew %@:ﬁh@@hs adaompﬁgm;’zselmc éhﬁbé@%ﬁﬁtdmrgn&ﬁé&dggﬂﬂhhﬁha%@

i seases, suc s Az i.nson i se uc ors..are
al so usef ul 'il?fbg g a&%lxgﬁ SFalﬁIéﬂﬁf"o %ﬁgt %pi*a}lgs,f ‘Eﬂqoﬁf ?f&

and radi ati opaﬂdnmtmswndrrdpénﬁuslqm nijmy,gusci@nmcglmcawsadmnhlas yhe miyocaydial mfarctxon,
transpl ant at | -3 4.nhjbi E C ul
for the 10 ke SiTispRRRE Loty ks, HERRASIALA aRATS, FoniaRARGRSHORY,
peptidyl Pnhiwptiowennst digmsemysuckheasn nesdtiplei Iselerosigwdpae dﬁﬁ@ﬂ@SA rewidpj aeghain
have been tyﬂéﬁ#@gg&'&%@%ﬁéﬁs@dm&m grzﬁb{naa*se BRI ﬁ'@' alseasfapersﬁ&s

such as poor 0 sorptl oor sta rapl Ism

Pl attner, J. the, repogyl aBP% P@% fggown@; phemo-

dark and Wﬁdluaﬁ&onm& Ehdlfcﬁ:ﬂrlﬁlbﬂgﬁﬁmﬁﬂﬁh forlﬁél@h&ﬂﬁb 1B2n. pp.

15 92-126. These undesi E%ﬁ?ﬁdqo rttles have ha ere their eveI %ﬁrrgqrt
RGOS | FEPRRSERE By PIESS, OF fOTRRT fhen

into effective drugs
effecti védy domidobiof the alspveclisted diskast Mtémmﬂiﬁaﬁchmﬂ@dybinlﬁme addE€E hore

f
ond acut e orsh leRpBYE " HifUis SRS TARRES e, 6388, (yBfoalh S Bldleliil Bl
aut oi mune omdesitablel phameaceldgie prpstiese Suchmepmre@@h absqmm tHoen S@&ﬂltgfﬂnés
this need ar}qﬂﬂﬁ&a%ﬁs%uré ?&ﬁerr ¢l ahRODAEY KL BAAS in ‘éc&%nT HiEchAWYEREL, ON

I n general e conpoun hi s |nvent|on |ncorp

substi tut ed)%ﬁar@lﬁﬂblaﬁﬁpwag M‘?ﬂsp@ﬂﬁ I#@’f"?‘é"d %%‘Eﬂ 'Elilrvq%a“@or*ﬁgg}adﬁp

exhibit 125 9znm&vwﬂe§ymﬁaﬁa prépeiti¢sVigavieChankysired BeRt deklomaerttiatopelfédive
for exanple,, such as inproved cell penetration or inproved absorption .and

met abol i ¢ st s1 ity resulting in enhanced bioavailability. This :
application clains priAccerdidgiprthénSed Pxistsi or eoaipouddpiliat zan @ffediively inhibit

60/ 091, 689, t % d
Cct ober 22, tfi%&gﬂ?%%fy I%%@ﬂ are H’e% fgr?%%?pfgggf@odasbggé&ge@gﬁeeveﬁhhée
their 30 emma@tesi)apomma apd dor trgating shrondg and aeyHe Sermpsopl

of the Fgy Mghéh las iRAMINAA9D alkdiehthe’ %98118&15&&@}1%%@3%&@2% present

invention satisfies this need and provides further related advantages.

: SUMMARY OF THE iNVEN’I'ION -
In general, the compounds of this invention incorporate a (N-
substituted)oxamyl group as a dipeptide mimetic. The resulting compounds exhibit
25 improved properties relative fo their peptidic counterparts, for example, such as
improved cell penetration or improved absorption and metabolic stability resulting in
ephanced bioavailability. This application claims priotity from U.S. Provisional
- -Application No. 60/091,689, filed July 2, 1998, and U.S. Application No. 09/177,549,
_ filed October 22, 1998 (both of which are hereby incorporated by reference in their
30 entirety). :
o One aspect of the instant invention is the compounds of the Formula I:



Rl- B A~ ROHp Formula | wherein A, B,- R, RI' and R? are as ?eﬁl ?2005
bel ow; as we¥d omvesbar maceutically acceptable salts thereof.

. aspect of the instant invention is a pharnaceuti cal corrp05|t|on corrprl S ng
a conpound of the above Fornula | and a pharmaceutical | y-acceptabl e

carrier therefor. Another aspect of this invention involves a nmethod for
treating an autoi mune di sease conprising admnistering an effective
anount of a pharnmaceutical 10 conposition di scusse ve to a patient in
need of such treatnent. Yet another aspect of th |nstant invention is a
method for treating an i nflarrmat1or sease co i si gy admi nistering an
~effective anount of a phar macefkic HNONn tyyScussed above to a
patient in need of such treatnent. her alépect of the instant
invention is a nethod for treating a 15 neurodegen@ratlve di sease

conpri sing adm ni steri ng an effective ampyphulaf a pharmaceuti cal
conposition S begne 10 lent_in such .t eat ent . Anot her
aspect of th(ejdvlﬁ%g?]a I?’n;keh# Tl aaﬁ%ﬁﬁo‘(’]ﬁﬂpﬁp"%‘é’nﬁsn&' GeHfical

to a patient asqeptablesgiisthoraok di sease associated with i schem c i I’lj ury
conpri si ngs adm ni sterin kN

conposi ti gsn 20 di sg:usse‘giﬁ@é‘g‘i{a&?&Etl dﬁ%?%llﬁéeﬁéggloﬁt%" f""“FPE‘S%?QH%POS“%&H
further aspe(?PnE’F’S%‘}geal‘i‘i’ﬁWdl ﬂ}ﬁﬁwﬁa Eomuwiatheed fao phaxpaadiicailyefcceptable

hemat opoi et i cagirlthg@efon! ati ons and/ or enhanci ng their survival by

contacting the cells %’6‘% an effe I ve anount of the pharmaceuti cal
conposi tion di scussed er aspact ofo s dpvemion; mvolivrsda; method #uat reating: an

t hehl nvent i oaufoimhumie disease mm;mh% |adm1ﬁ1@férihg)an2§fegﬁ?flu{&Qﬁ{ Sfa IR LRSI
erthrocytygs tel et S e transfusions. An
al ter nat eﬁaspecglmﬁg%{ﬁ&%l n%aﬁ%‘% MeRT1% &ﬁqg EQ%PE%H G‘F“eﬂi'ol ongi ng the
vi abi l ity of ‘an organ tYﬁtanh’é@rhepwtrcé’ntheadstﬁmtmmvéﬁtmrdmmrméthbdtibﬁuaﬂtﬁﬁpsﬂ
of a future jdfl-as t p %ﬂﬂlﬁlﬂ r| es

ﬁbﬁp A DESEEH a corrpt%% aﬁ ?}gé %We i 2

effective armunt of 30 pharmateut I°c i on
the organ, tPRAERE %f%ﬁ%@??ﬁgﬂ%élscvssaéabwwtmmﬁwt mmd of such frpatmeediit 0 an

3“ reated organ. The omm—myaﬁﬂcﬁ@fl thb Aktanf LS RRtoA! is' é%@ﬂhﬁﬂ ?'&e%ngg a
erived flgom anﬁ‘?&% erag s |séol at ed ancr&tegt: Lslet ce i'sol a
dopani nergi c 4 T’%oﬂi BFCh &0 Wg‘i%tq og3g an jeffeotive 2gpwnt of a
_ phannaceut:cal composition discussed above to a patient in need of such treatment.
Anocther aspect of the instant invention is a method of preventing
ischemic injury to a patient suffering from a disease associated with ischemic i myjury
- comprising administering an effective amount of the pharmaceutical composmon
20 discussed above to a patient in need of such treatment.
' - A further aspect of the instant invention is a method for expandmg of
_ hematopoienc cell populations and/for enhancing their survival by contacting the cells
" with. an effective amount of the pharmacentical composition discussed above. Cell
populafions included in the method of the invention include (but are not limited to)
25 . granulocytes, monocytes, erthrocytes, lymphocytes and platelets for use in cell
transfusions.

An alternate aspect of the instant invention is a method of prolonging the
vzablhty of an organ that has been removed from the donor for the purpose of a future
transplantation procedure, which comprises applying an effective amount of the

. 30  pharmaceutical composition discussed above to the organ, thereby prolonging the
viability of the organ as compared to an untreated organ. The organ may be an intact
organ, or isolated cells derived from an organ (e.g., isolated pancreatic islet cells,
isolated dopaminergic neurons, blood or hematopoietic cells).
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be evi'dento\wgiﬂ rﬁzfgﬁrence to the follow ng detail ed descri pt pepmseEsfdskED
DESCRI PTI lf)llél NVENTI ON As nenti oned above, one aspect of the instant

invention is the 5 conpounds of the Formula I: CO2R? OR.-NA- B It, r H
- RV 0O Formula | wherein:-Ais a natural or unnatural amno acid of

Formulal ais RBRA OR NJR3aN?za. H/ Il OO lIlallb H R6 RS
RX ~N~ NN N OO0 O ITkbkstland iother aSd2)s@fihisRinMeni®Bye yall be e@ident npdn fedeenee N

(CH2)b 0 0) tghlegfon%%n]g S RORLIRARIE 18 MAY 2005 PCT/ US02/ 01538

DETAILED DESCRIPTION OF THE INVENTION
As mentioned above, one aspect of the instant invention is the
5 . compounds of the Formula I

O
RL-
1.,
RY O
Formulal
wherein: |
' - A is a natural or unnatural amino acid of Formula Ha-i:
3 _
, R Rr3® li{\/(l)ké
Iia Ib

10 g Ik I



B is a hydrogen atom a deuteriumatom alkyl, cycloalkyl, phen MAY 2005
substi't ut edwihedreegnapht hyl , substituted naphthyl, 2-benzoxaz P
substituted 2-oxazolyl, (CH2)ncyel oal kyl, (CH2)"phenyl, (CHZ)% 58391538 e d
phenyl), 5 (CH2)" (1 or 2-naphthyl), (CH2)a(substiituted 1 or 2-naphthyl),
(CH2) o(heteroaryl), (CH2)a(substituted heteroaryl), halonethyl, COX2R Z
CONR13R24, CH2ZR15, CH2OCQ(aryl), CH20CO( heteroaryl), or CH2OPQ(Ri ) R17,
Where Z is-an oxygen - or a sul furBatiema diycBogéil Bat@hQ U qéuﬁgﬁamFoé[t alkyl
|Ha-c: H2 H2 H2 -npbo -¢c"O C j X:420 19,10 Il la, |l b Rl
is alkyl. cycloalkyl, substi%yug{ogyiﬁ A lﬂ%ﬁ;@@ﬁ% yaphty k substitated
substituted (cycl oal kyl) al kynaphﬁiyé,nyl -bmm&miylad pharbshtutaﬂ]enyl 2ldsabolyl,
substituted phenylalkyl, n

g"‘)f%’or Q&klé%“gsl%’é@%ﬂ%eed phenyl),

napht hyl ) gl kyl, substituted
substituted heterocycle, ~ (F aymptgthyl C@Hi)h(subsmmed 1 or 2-naphthyl),

(heterocycl e)alkyl.: Rira(Ri ) Nc &ﬁﬁq, p
substituted phenyl ‘napht hyé H%S?)st | EI‘% I%ECI—E%W H g?dg%#% Iﬁ%ﬁ‘éﬂ:{eﬂ}yl
substituted” 20 het erocycl e; KR andCR aﬁen tog@t}b@Rw th t%z@m(w@
atom to. ‘which they are attﬁmﬁlt:@@idm@ahﬂ) erQIH;_@FO 160D Sk 768 anoxy
heterocycle; R2 is, hydroge r_al kyI cI oal k oéc cl.oal kyl) al ky
25 phenyl, substituted phen s% sau@?fle’ %ﬁ%ﬂ‘} Ryl
napht hyl , substi tuted napht hy.l] (1 or 2 napht hMi)aI kyl, or supstltut ed (1
or 2 napht hyl ) al kyl ;. and ce.Ln Ria and Ri-b-@[e |ndepend m-Laz\hydrogen
al kyl, 30 cycl oaI kyI (c cl oalRyl)al kyl , phenyl @ substitufed phényl, 5 1
MAY 2005 RS R : 1

T - R22 Xy, RZ?

Y2

10 . I1za  ~  IITb IIIc
R' is alkyl, cycloalkyl, substituted cycloalkyl,
(cycloalkyDalkyl,  substituted (cycloalkylalkyl, phenyl,
substituted ‘phenyl pheﬁyla]kyl substitited  phenylalkyl,
e e | naphthyl subst;tuted naphthyl, (1 or 2 naphthyl)alkyl, substituted
15 N . @Qor 2 naphthyl)alkyl heterocycle, “substituted heterocycle
o - (heterocycle)alkyl substituted (heterocycle)a]kyl Rla(R"’)N or
_R¥0;
R | is hydrogen, alkyl, phenyl, substituted phenyl,
R I naphthyl substxtuted naphthyl, heterocycle or substituted
20 o heterocycle '
or Rl and R" taken together with the mtrogen atom to
which they are attached form a heterocycle or substitiited
heterocycle
e _ R? 1s hydxogen lnwer alkyl, cycloalkyl, (cycioalkyl)alkyl
25 phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl,
‘naphthyl, substituted naphﬁiyl (1 or 2 naphthyl)alkyl, or
- - substituted (1 or 2 naphthyl)alkyl; .
e ~ and wherem
-  R® and R“" are independently hydrogen, alkyl,
30 ' - cycloalkyl, (cycloalkyl)alkyl, phenyl, substiteted phenyl,
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substi t ut ed , (1 or 2 naphthyl)al kyl, substituted (1
oo

napht hyl ) al K eroaryl,

phenyl al kyl , substituted phenyl aI ‘é; ?aﬁﬁﬁghyl

F?(Z/?l:ﬁs

substituted heteroaryl, (heteroar

substituted (heteroaryl)alkyl, with the 5 proviso that RR and Rlb cannot
both be hydrogen; RIGis alkyl, cycloal kyl, (cycloalkyl)alkyl, phenyl,
substituted phenyl, phenyl ai kyl, substituted phenyl al kyl, naphthyl,

substituted naphthyl, (1 or
napht hyl ) al kyl, heteroaryl

PhegRAiLy | )Sﬁbéfiilhtedsqbﬁhyh‘am;éﬁ nﬁ;%tb_srl 2 substituted

t d h | yal kyl
or substituted (heteroaryl)aﬁ’zﬁg’i%hII Ef e ero ylh%%}q (gﬁé y )la &y

phenyl , substituted phenyl
(CH2) n('substituted phenyl)

ndpBHR)ARA, ( O%)erm@w s@bmtmado NH):mazoaryl

(CH2) mORR2,  (CH2) MORIO, Qﬁ%ﬁ?@@ )ra,gyg Fi; ébét%ﬂ?ﬂﬁﬁ}"mth the

n
(CH29% het &roaryl ), wher ei n henowisodhs R| aod Bg”g@npyt @F}mbehsfﬁr@gﬁﬂ furyl,
t hi azol yl, .im dazolyl, pyrazolyl, f{'l‘soi@zﬂkyl c?ddbﬂkyDW(cyclBMkyIjhmyi phenyi,

triazinyl, tetrazol yI_’, and i ndol.

R3' taken together are - (

eny, amq%eﬁ%@ﬂa' T fspgﬁltﬁteflo Bgegn?r

i s phenyl, substituted phenyhaphéh Zéu"mﬁﬁmd'na h&@lﬂzomaﬁlsmhslﬁhmmaﬂylphmh)ted

cyel oal kyl, or benzof used cy, le(c)Parl 9?Ph$@3§'§3a¥y%?tgﬂﬂwr wén%hhet)?foml

cycl oal kyl, phenyl, substlt
(CH2) n(sulpsti tuted phenyl),
fluorine, oxo, |ower alkyl,
napht hyl , (CH2) ncycl oal kyl ,

(hete(:dﬁrl?%lkyb or abstpited ﬁie)t&:roaﬁfl)w(yl;s h y dr ogen,

, |
, cyc en Gt Figk‘;v%i'%; §§ sS%st i eny(\?rs’)hmted
(CH2)n(1 or 2- naphthyl), CEI@HY]S ﬁl}gs o =

0), lower alkyl, cycloalkyl
(CH2) ncycl oal kyl,  (CH2)"

CI-E cHpsORIVL e
or 2- naphthyl); Rs is Iovver dphen ﬂy@@%ﬁlgﬁg%%@@{ P)k@i?g'ngﬁh%b

é%} nghqsyl (CH2) n(subst i tdtt(eﬂizntlﬁwbawl)( whieieii{ Hetoroapyl id@udaiyridyl, Xhiemyl,

furyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, pyrazinyl,

pyrnmdyl triazinyl, tetrazolyl, and indolyl;

R* is hydrogen or methyl, or R® and R* taken together

—(CHz)d- where d is an interger from 2 to 6;
R is phenyl suhstltutcd phenyl, (CHz)mphenyl,

(CH)m(substituted phenyl), cycloalk"l or benzofused cycloalkyl;

R’ is hydrogen lower alkyl, cycloalkyl, phenyl,

" substituted " phenyl, ° (CHa).cycloalkyl, (CHa)phenyl,
(CHa),(substituted phenyl), or (CH2),(1 or 2-naphthyl);

25

R® is hydrogen, fluorine, oxo, lower akkyl, cycloalkyl,

phenyl, substitiied phenyl, naphthyl, (CHa)acycloalkyl,

(CHo).phenyl, (CHj)(substituted phenyl), (CHpa(1 or 2-

" naphthyl), OR'; SR or NHCOR?;

30

R? is hydrogen, oxo (ie., = O), lower alkyl, cycloalkyl,
phenyl, substituted phenyl, naphthyl, (CHz)ncycloalkyl,

(CH,),phenyl, (CHz)n(substmIted phenyl), or (CHo)u(l or 2-

*naphthyl);

35

R s iowe'r a]kyl cycloalkyl, (CHa)scycloalkyl,
(CHy)pphenyl, (CHz)n(substltuted phenyl), (CHp)s(1 or 2-

naphthyl), or COR9
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cycl oal kyl substituted phenyl, napht hyI (CH2) "cycl Y 2005
(CH2) nphenypp&o‘{}é-@%sn(substitut ed phenyl) (CH2)" (1 or 2- napﬁl’ %%02?@332,

or 1~RBR14 5 R10 is hydrogen, |ower alkyl, cycloalkyl, phenyl,
substituted phenyl, naphthyl, (CH2),,cycloal kyl, (CH2) "phenyl :
(CH2), (substituted phenyl), or (CH2) n( 1 or 2-naphthyl); R11 is |ower alkyl,

cycl oal kyl, phenyl, substituted en ht hy cyc al kyl,

(CH2) nphenyl (CH2, (substituted 1 n;I/IP’?mD iﬂl&%f BFR‘HE#I o hepyh

I(SéH I2§>W(er gl kyl, 'cgel gal klyl) %@mfedyphewlkmaphﬂ}@*mﬁﬁhemmlkﬂ (CH,)aphenyl,
"(substituted pheny %é a rogen,

| ower al'kyl, eycloal kyl (@) ué%%@PI%UYQHQEH% Oﬁjigﬁﬁftﬁw’, > OF

substi tuted napht hyl, (CHZ)%%yBI]@aI kyl, (CH2)" phenyl (CH2) " (substituted

phenyl), ®r (CH2)a(l or2-napht hyg¥ Rd4 ardpdr 0 oraﬂhﬂwe 3
and R14 taken together form_. fi Hyeven Zgﬁﬂaenbered car%& %il?,‘]%
heterocyclic ring, such as ?anheny el ¢ (CHoeyclosliad; z{Q:HiblphEilﬂ,

i s phenyl, substituted. phenfCHg}a&pbkﬁmtedﬁi&?l)l 'I'%IQ'QL thf?t eroaryl
(CHH -, phenyl , (CH2) o(substi tuted h l‘%"ﬂ(fé@_{ %ﬁiﬁﬁ
(CH2) n(heteroaryl) 25 R16 and § Y thted phenyl
cycl oal kyl - phenyl, substi ﬂﬁﬂlﬂwlphmh)nc)’mﬂw (Cfﬂi)ﬂﬂﬂ@l kYCHzE(‘bl%gﬁﬁlwded
phenyl alllgyl or (cyC| oal kylb dg rff(\%fgp ]}F:% ndependent I'y hydrogen,
al kyl, phenyl substituted ph e 2)n(subst|tuted
phenyl ). “or “30 Rl's and R19 take % odet ﬂ@Wear@ﬁC}(lClmk)ﬂkYL RACHg )by cloalad),
()" (EEEQ%’! {utedphenyl ) %‘f ”“* T ‘%5“@2‘ KRB BT 57 RS &
alkyl;  Xis CHZ (CHZ)2
L '- _ R’3 is hydrogen, lower alkyl, c'ycioalkyl, phenyl,
15 substituted: . - phenyl, -naphthyl, - substituted - naphthyl,
el - (CHz)eycloalkyl, (CHz)nphenyl (CHz),,(substltuted phenyl), or
(CHg)n(]. or 2-paphthyl); .
1_s.hydmgen.or_ lower atkyl; )
“or R® and R™ taken together. forin:. a five t.o' seven
- 20 Cteskmoel e membered carboeyelic or. heterocyclic ring, such as momholine
“oor N—subsututcd piperazine; R
o ? is phenyl, substituted phenyl naphthyl subsututed
naphthyl, heteroaryl (CHy)aphenyl, (CHy)u(substituted phenyl),
T RN P : 1 (CHa)u(1 or-2-naphthyl), or (CHy)u(heteroaryl); -
S 28t v e oo oo RIS apd R” are: independently lower - alkyl, cycloalkyi,
Cooedeowteeow 0. cphienyl, substituted phenyl, ‘naphthyl, phenylalkyl substituted
: phenyla]kyl or (cycloalkyl)alkyl; S
- - R® and RY are independently hyd:ogen alkyl phenyl,
: Sevse oo e substituted phenyl, (CHa)yphenyl, (CHa)o(substituted phenyl) or
30 oo e R and RY taken together are -(CH=CH),-; B
R? is hydrogen, alkyl, phenyl, subsﬁmted phenyl
(CH;),,phenyl, (CHp)u(substituted phenyl);
: ‘R, R? apd RB are independently hydrogen, or alkyl;
s o0 Xis CHy, (CHp)g, (CHy)s, o1 S; :
35 e . Y'isOorNRZ;
' ' ' - Y? is CHp, O, orNR23



r 4 35 YlisOCorNR ; YZ is CH2, Q, or NRs; 7 11 8 MAY 2000 V\D 02/ 057%@
PCT/ US02/ 01538 a is 0 or 1; bis 1 or 2, provided that when'h n b
is 1; c is W92/®7298r ovi ded that when ¢ is 1 then a is 0 and B’Q'@U&"mlﬁ?ﬁ is
1 or 2, and 5 nis 1, 2, 3 or 4; or a pharnaceutically acceptable salt
thereof. As used herei n, the term "al kyl" means a straight or branched Cl
to CO carbon chain, such as net hyI et hyl, tert-butyl, | so- propyl,
n-octyl, and the like. The term"” Iovger 1aI kyI means a straight chain or
branched C, to C6 carbon chain, sut ’10 net hyl, ethyl, iso- gro and
the like. The term "cycl oal kyl rreaims }aoxrﬁmmvxdﬁﬂ;atwhen@ls)‘tdh@t 8] ﬁg t hat

is either fully saturated, partialiy g HM& &%ﬁo ugﬂkqglﬂn@{smwlsl

Exanpl es of such a ring i ncl ude cycloprd tyl, cyclopentyl,
cycl ohexyl, cycl oheptyl , adamant ylm is & pg Poswk cis- or trans decalin,

bi cycl o[ 2. 2. 1] hept - 2- ene, - cycl ohex; |5 leg%/j 01-415 cycl opent -1 - enyl :

1, 4-cycl ooct adi enyl , and the like. . Thé term cI oa | )al kyl" neans the
above- defi ned- al kyl groabapb%%*}qe’tlﬂ‘?aéﬁ aRpentat) é -above cycl oal kyl

rings. Exanples of suc hA@. lﬁéélliérdlﬂ,Cﬂthﬁm ca&ﬁr‘eﬁwla) stedifiyl or branched C; to Cio
3- (cyclopropyl) n- roy pe X ) n :
the 11 ker 20 ko Shaph sishord Eead, BRYhy ooty i roBlE TRBHL 4 the 10 e
substituted weidh "lowee abkylroneans bsitdighterizin ahbeochdd €mth&laorabon hlsain,osuyh as
pr ot ect ed, hydr uoronet hyl, al kyl, al koxy, acyl,
acyl oxy, %Qr b‘B%r;‘ L Sﬁ%’?é ?Baopgg’r gxé}?l‘l@ar boxymet hyI prot ect ed
car boxynet hyl , hydr oxynEbéjerm PryslosiiedHmepes & BanetHyir orFcHetic png that dpeither
am no, ( m)noslig_? t@%) f}’é}hﬁﬂ &fﬁﬂﬁcﬁlﬁgtu{'d’f&i‘(lﬁu%ﬁéﬂﬂ eBkamipl®, of such a ring
(di substitute m no, car bo anm de, fr ot ect ed cgﬁxa%ﬂﬁwp&- Q\%ﬁe i
al kyl ) car boxamlaée qyﬁlﬁmem d ovcloyidy cyslopgntyha cBelRhf e 1o geigmantyl,
al kyl) car boxasycRRetyly ( EisOnasr atriys ) &tebé]mylﬂx@mlm[(z 2.1]hept-2-ene, cyclohex-1-enyl,
N- (phenyl s Ifon stltute on u b tuted heterocycle,
substi t ut (\B%’\@{Ho Y]?Eteﬁyé GHEI)y Qﬁﬁ %ba substituted or
unsubst i t.ut ed phenyl gr Dhep, tesncP(cyhlaalhyhalkvh'em@alseﬂlecabev%rdbﬁmmlogmup
napht hyl gro M%ﬂ% sal gY@ %PQﬁ&H a Qﬂlde
t he substi tutsﬁe)1 h R?l r?%%%%%hﬂ? og t her a ﬂ%cl%a? Kyl (1
exanpl e, tet r(emlch in clopropyl)-n-propyl, 5'(°Y°1 enty Shexyl,
' 6—(adamanty1)hexy1, aud the like. |
20 - - The term "substituted phenyl" specifies a phenyl group substmlted with
one or more substituents chosen from halogen, hydroxy, protected hydrexy, cyano, nitro,
- trifluoromethyl, alkyl, alkoxy, acyl, acyloxy, carboxy, protected carboxy, carboxymethyl,
. protected carboxymethyl; hydroxymethyl, protected hydroxymethyl, amino, protected
amino, (monosubstittuted)amino, protected (monosubstitited)amino, (disubstituted)amino,
25 carboxamide, protected carboxamide, N-(lower alkyl)carboxamide, protected N-(lower
alkyl)carboxamide, N,N-di(lower alkyl)carboxamide, N-((lower alkyl)sulfonyl)amino,
N-(phenylsulfonyl)amino, substituted or ~unsubstituted heterocycle, substitated or
. unsubstituted cycloalkyl, or by a substituted or unsubstituted phenyl group, such that in
_the ‘latter case a:biphenyl or naphthyl group results, or wherein two adjacent alkyl
30 substituents on the substituted phenyl ring taken. together form a cycloalkyl to yield, for
U éxample, tetrahydronaphthyl or indanyl.
Examples of the term "substituted phenyl” includes a mono-, di-, -,
" tetra- or penta(halo)phenyl group such as 2-, 3- or 4-chlorophenyl, 2,6-dichiorophenyl,
2,5- dlchlorophenyl, 3,4~ dlchlorophenyl 2-3- or 4-bromophenyl, 3,4-dibromophenyl,
35 3—chloro—4—ﬂuorophenyl 2-, 3- or ‘4-fluorophenyl, 2.4,6-trifluorophenyl, 2,3.5,6-
" tetrafluorophenyl, 2,3.4,5-tetrafluorophenyl, 2,3,4,5,6—pentaﬂuoropheny1, and the like; a




Exanpl es of the term "substituted phenyl"” includes a nono-, di-, tri-

tetra or p ‘%hal o phenyl group such as 2-, 3- or 4- chorophefpgl MAY 2&[]5

2, 6- dlchlor 8 2, 5- di chl orophenyl, 3, 4- di chl or ophenyl , 2CT3US@y01538
4- bronnphenyl , 4- dlbronnphenyl 35 3-chl oro- 4- quorophenyI 2-, 3- or

4- fluorophenyl 2 4, 6- tr|fluorophenyl, 2,3,5, 6- tetrafluorophenyl,

2,3,4,5- tetrafluorophenyl 2,3,4,5, 6- pentafluorophenyl and the like; a 8

WO 02/ 057298 01538 m)n or di roxy)p gr oup
such as 2-, é]idar% W %@@§dm% . SR g r@y% >, Che ‘g?%‘%‘@mﬂml:
hydr oxy - der i %ﬂﬁh@&@ mheamlf dred pmbictad@ydraxy nd&.mtaphenyﬂhersgfouﬂdsw 18&; 2 ,
3-, or 4- nlthﬂﬂﬁlﬂ

4- cyanopheny] ;. a %o- or _di Rglquy% Q,I}Q; m)ij sugﬁéndghﬁnyl goup,ofor§xamP1e
4- et hyl phen%ﬁ ?I44Cffyﬁ%?ﬂﬁi’ﬂ =eﬁym01’@" 013 @kﬂ)li(hﬁsﬂ @rogy | jushenyl 2-,23;, 3,
or 4-eth§l ph&ﬂt}thylpﬁcnyﬁ-z @fduﬂéﬂiy]@heﬂyl' ) pheny] of‘”i%s‘%?#o?ﬁﬁ%h&yg“@ % o

di (al koxy) phgn r o dlnethox

4- (i so-pr opo%&%‘%?ﬁ% P@’DP ; a mono or di(alkoxy)phenyl
3- et hoxy- 4- nglohp)(ﬁprhexa;ﬂpl@nﬂﬁtdimethd)(@phéhyl 3- 31ror 4- Jol- propexPEBEAN! pheqyl,
a nono- or d4 _?jl ro ect Oﬁy) e p 10 such ‘as
2-, 3- or 4- &? ar ﬁen@‘hj‘aa%no or0I
di (hydr oxyr’re‘l' %ﬂ’@ﬂt}ﬂvpbpnxlpammt- eti hmi pdstedstydlcsﬂba

or t dr

nono- gfrmdjbﬁn%ﬁg%et%§xp%hé%§ ;8%,?1@ %1 8 g—%&ﬁﬁ] %6’8‘”’%5“

2-, 3- or &’é’ gwdnpr )d)phnnytetshyh)pmellyIB- ar a
- 15 4 N:e tagt h

ZD?KI-(:’)F{E'[ hyI (p(r 6 by &%ﬂiﬁhenyﬁm@)m gﬁ% term su%gl)ﬁh e’d pheﬂ’[l or

represents’ 5ﬁ 'ﬁ%%‘%‘ n§T-~ Gerotasied hamimomatindphe Bﬂst&tﬁben@ss 3ne3- or

different, Helamsnempthplplnyet byl 24-(proicered P hamibmethyl) henyl or a - mono-

i N T & N o i

tﬁr m bphené Weh%% I k&fmedfphehyl"atmpmmhehgibsg;lmapph@gd aedind ﬁmereﬁrme of
t he above- dggiti a O &MRSen te stifut

means that_ejt her phenyl or t e aIthI;I %anpﬁ\%’h a%e g%ﬁ"?&'%t? %Ylh
one or more3 f%ﬁ%@ i hed2-Sraskexytdrbrmoptenshp| e4-ettiyltbydiogypheng,

i ncl ude 2- phélyﬁfoxir-%himph@i}hﬂ-hy&o&ﬁ#-c io&bﬁé:?ﬁ,%&)&hé gyl 4-(2
6' - di hygpoxy phenyl) n.@ﬁ " % 85 #CYRNo- 3 t hoxyphenyl )n-pentyl,
3-(2 6 29 met hyI phenyl 3&%&% ojasans ong %p&?"epl@ny groups attached to
(5 4( 4mat hoxyipﬁh’e‘lgm:I @w&dbmrg(b@d -aﬂqal)gr))ups ‘and the term "substituted phenylalkyl” means
am nogget
5. phenyl - 3 040~  bENL: f5§}13° ‘?Wfo@y% B3R wity one g1 gt fhadbovene
term" subst e?:'@pa tgheupsgincluge Qsplsdnyl-ltadoroethlyl, P or
g IrO ﬁt ﬁi@ ; glaaﬁxaxﬁ;nedﬂ}éthj‘m ed Smlté'ts'ldifﬂﬁéxy and SGvHEHRyL! O 245 cyano-3-
oxyphenyln-pentyl, 3-(2',6'-dimethylphenyl)n-propyl, 4-chloro-3- -aminobenzyl, 6-
(4-methoxyphenyl)-3-carboxy(n-hexyl), 5-(4" -aminomethylphenyl)-3-(aminomethyDn-
pentyl 5-phenyl-3-oxo-n-pent-1-yl, (4-hydroxynapth-2-yl)methyl, and the like.
The term "substituted naphthyl" means a naphthyl group substituted with
~-one or more of the above-identified substituents, and the term "(1 or 2 naphthytalkyi" -
30 means anaphthyl (1 or 2) attached to one of the above-described alkyl groups.
The terms "halo" and "halogen" refer to the fluoro, chloro, bromo or
iodo groups. These terms may also be used to describe one or more halogens, which

- are the same or different. . Preferred halogens in the context of this invention are chloro
and fluoro.

A

35 The term "aryl" refers to aromauc five and six membered carbocyclic
- rings. Six membered rings are preferred.



30 neans ‘a napht hyI (1 or 2 attached to one of the above-described kyl
groups. The terns "hal 0" and "hal ogen" refer to the fl uoro, IC&IMA‘() 2089 oo
or iodo greeR/sTi¥8se terns may al so be used to describe one PEATRIR01538
hal ogens, which are the sane or different. Preferred hal ogens in the
context of this invention are chloro and fluoro. 35 The term"aryl" refers
to aromatic five and six rrenbered carbocyclic rings. Six nmenbered rings
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het erocycl i csnd—mgmbbfedthé‘(aweydhd ungs thet bawal dmsﬁl hegerohtoss, ouply @ oxyger, wulfur
and/or nitr Ogﬁ@'ﬂgéﬁ:{%n a@orﬂgrl.rn cq{laﬂh{:rﬁgé}? Rith& %lt]ﬁé 0{3 e&g%cﬁdh with sulfur

conj unction W or ~°oX
het er ocycl esof @ksgenr aihgratemst an én@uﬁe asolaatlmb@t@mwlys §&1ﬁ0 rvfﬁemdotq Béeingas

ring systense "§S eTh& bl &w%afm Q§stihns Br® TBreSent ARICELHY, les of fadsthSdd S
denot ed b?/ t h%étfrgr %gt eroaryl et héer subgt It I??éad élr | t.ut ed%ci
oi&%ﬁ%‘? y9
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t hi adi azi nylh’t‘%ﬂ%ﬂ% Jx ﬁh&g Hasiss n@?ﬂ‘a o ‘B‘éﬂf%’b} Tyo) pydmidyl

Eggzp;r}‘ gsegl ﬂpazmgt |pwaslazthg1 oarzinpl, waﬂ)mdz?lxzahmwyl tetrasviot hﬁ'f[b]ﬂyylﬂamnyl and
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mor phol i 36 'msﬁ’oﬁ"4 %I non%eﬁ@%?ﬁe@@%‘vﬁﬁ%@ F&%%ﬁlhf%}/)leﬁf%#%g azi ny 1y?

hydant oi nyI benzannia@olarbt and) | indelyl.r anTprn-ammmweterpeyql@mymhlﬂm 7| example,

tetrahydropy linyl, €ty MOy, 4 dhd]ﬂﬁ”?i?ﬁfi&ﬁ?l' dﬁérﬁﬂnyl hydantomyl

ot rahydr ot HrOTRounys FaRo g, | tef dinyl .

R S e T N AR %ﬂ?

f th b Qﬁjrﬂ E 4eigdh ];ﬂﬂn.ﬁh’ﬁ}\llowuiéh drothi T, aeprahgin

agrlls?ea g\t;% dIr su(})lgl'ltiu v noirres()ﬂgmg I de from
h R iV el s, ﬁ*

one to th ed® Y@F’Bﬁ' f%i?}‘ é’%ﬂ%h 3?%%19@@%’ rﬁ%ﬁ

nmono- subst it ut ed ami noSubistiteeddst ifout the aﬂmm optotadlyy | qus‘otllé@d eebfd@ﬂﬂbdxy)r

car oxy'al € yfer3gidie nqgg-.d ds 1A B4 A}yélfb@ﬁ tec Phisy1Ohnd MUY SH6IGLAYP,

g P lﬁf R flithred B pnd JHER! B0

| ower alkoxy, omer we
cycl oal kyl , md@dm&qmemq:%ﬂmt mélél@ ?m)lwkgrptec %W%taéanosal

(cycloal | Cylrhaﬁdaxﬁbsuﬁhemshmé Ltlasshbéc&m&a diﬁﬁﬂyl:arb@i}e J;t@btb&loarboa@dcarboxylate

SN I ST S e %#ﬁ“ P YT, Ao vt

het er ocycl i cillsliiio; taweat &ﬂt-ﬁﬁtsubﬂmne%hﬁvespalﬂcgl, ucyubusalkjﬂ;l’rsdbahmmk leytlsalksl
D over ot poiflpbi ! RLARN M lob BRI BRI, sorlralds SEUOT My,
means a C, - tapd @bstitwipil Phcwlmoumemw Qubswbsﬁtllee’tmaﬁ\héﬂn«’&le@ PRY BRERS

- atom of the heterocyclic ring, including carboeyclic or heterocyclic substituents that form

25 aspiro union. "Trihalomethyl" can be trifluoromethyl, trichloromethyl; tribromomethyl

or triiodomethyl, "lower alkoxy" means a C; to C4 alkoxy group, similarly, "lower

alkylthio” means a C; to C, alkylthio group. The term "substituted lower alkyl” means

. the above-defined lower alkyl group substituted from one to three times by a hydroxy,

. protected hydroxy, amino, prdtected amino, cyano, halo, trifluoromethyl,

. 30 mono-substituted amino, di-substituted amino, lower alkoxy, lower alkylthio, carboxy,

. protected carboxy, or a carboxy, amino, and/or hydroxy sait.

S The terms "substituted (cycloalkyl)alkyl" and "substituted cycloalkyl"
. are as defined above with regard to (cycloalkylalkyl and cycloalkyl, but substituted

with one or more substituenis as identified above with regard to substituted phenyl,

35 Acyéiaalkyl and/or heterocycle. The term "(monosubstituted)amino" refers to an amino

. group with one substituent chosen from the group consisting of phenyl, substituted

10



t he above-defined |ower alkyl group substituted fromone to three times by

a hydr oxy, rotected hydroxy, amino, protected ami no, cyano, aM
trifl uoromeMy 2033898 pno- substituted am no, di-substituted ami /&9%%15538

al koxy, |ower alkylthio, carboxy, protected carboxy, or a carboxy, am no,
and/ or hydroxy salt. The terns "substituted (cycloal kyl)al kyl" and
"substituted cycloal kyl" are as defined above with regard to

| oal kyl | kyl tituted ith
Subst s uent » Hoekyl, ARSLEKEARE ano ) RS asmt §Seionty mlkemstl GGy suBsituted
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Bhenyl | substrinell 98%RR 02 Mk G SR s Biieg o eiiSeniienpive an
al kyl , subst PEUREHrOAgqAE, Ceroup C7asicy knc@@pased?..diykenyhe Cef® Ci'protected
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moi. ety wher dPHTgEN | oy i geplagsdiwithen substituent.r ol fieedasti b 28 keth Stibdtitestt .
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repl acedis Slméftli ts) i@i&% ' ng]ﬁgﬂe ﬁﬁllsoarg(r??lﬁggf 2)%65\6@%% %%ﬁ%ﬁ%@%?’%ﬂ%‘aoxx
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et er ocycl enror ooy eubsiiled ek Babiok Sl aibstterb betprreyolealiyl,
bg(R, % O NaR R@&W)I?Ramwﬁmm ONRECEE)OROPAREOJREROR,,
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aryl al kyl , &S heosame oy dildsrestived indepentientigtigdosyen) amile! AkHC kbl ;1
substi tut eqirdehidiie® PHRIBRAKY | allcfl), “aryl, substituted aryl, arylalkyl, substituted. arylalkyl,

25 heterocycle, substituted heterocycle, heterocylealkyl or substituted heterocyclealkyl, or

- wherein R, and Ry, taken together with the nitrogen atom to which they are attached

- form a heterocycle or substituted heterocycle. N s

. Furthermore, the above optionally substituted five-membered or

- six-membered heterocyclic rings, and the above cycloalkyl rings, can optionaily be

30 fused to an aromatic 5-membered or 6-membered aryl, carbocyclic or heterocyclic ring

system. For example, the rings can be optionally fused to an aromatic 5-membered or

o S—membered ring system such as a pyridine or a triazole system, and preferably to a

benzene ring, ' ' . '

B The term "pharmaceutically-acceptable salt” encompasses those salts
- 35 that form with the carboxylate anions and includes. salts formed with the organic and
- inorganic cations such as those chosen from the alkali and alkaline earth metals, (for

11



wherein Ra and Rb taken together with the nitrogen atomto which they are
attached forma heterocycle or substituted heterocycle. Furt @rhﬂﬂeﬁmﬁhe
above opti owald2pssaeestituted five-nenbered or six-menbered he’tcavmmusss

rings, and the above cycloal kyl rings, can optionally be 30 fused to an

aromatic 5-nmenbered or 6-nenbered aryl, carbocyclic or heterocyclic ring

system For exanple, the rings can be optionally fused to an aronatic

5- menbered or red ri system such as a ridine or _a.tri.azol.e
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15 sorbic, pi cr| c, benzlmeccompomdmof Foanunila hendy ksoaviisisas Stheatenapb byidetesi

F la | t |
oy oryst al | o8 ks copippaRiRay EhARIPANRIOALEaplo Wiftre bORRRAGATREAC
~of, or any fmaogbédrom, tdremaoﬁaglﬁomlﬂh@@@ﬁ ef ﬂ@ﬂeﬂﬂﬂ@ ﬁﬁﬁ%ﬁnqth%}’uhﬁu%oﬁo@m Thee:

soi vates and, fjy a@ézga&nﬁu SU6H R EBA yﬂﬁﬁs%@lﬁcﬁﬁeﬁ%ﬁuﬂﬂtﬁéﬁcﬂpé Bﬁh&ﬁﬁﬁ@l&h

this |nvent|0n term"car

refers t@d0one of the ddedprnyessn %Y‘Pgitg‘%glgﬁlﬁggggr Og‘gﬂ ﬁ%ﬂﬁ’zﬁ%gﬁﬁf BBG of the
commonl y enplayerrivatbboskiRr cabciylietacid foupaohmephlyceraploged ¢y blopk winipretect
Eeanpl o5 of BEEAHOR B A1 EOR s PRI A SPORet o) ety fon O ¥ifips on
the compound. Examples of such carboxylic acid protecting groups mclude t-butyl, 4-

- nitrobenzyl, - 4-methoxybenzyl, 3,4-dimethoxybenzyl, 2,4-dimethoxybenzyl, 2.4,6-

25 trimethoxybenzyl, 2.4,6-trimethylbenzyl, - -~ pentamethylbenzyl, - 3.4-
methylenedioxybenzyl, benzhydryl, 4,4-dimethoxytrityl, 4,4’4"-rimethoxytrityl, 2-

pbenylpropyl, trimethylsilyl, t-butyldimethylsilyl, phenacyl, 2,2 2-txichloroethyl, p-
(rimethylsilyDethyl, p-(di(n-butyDmethylsityl)ethyl, - p-ioluenesuifonylethyl, 4-
nitrobenzylsulfonylethyl, ailyl, cinnamyl, 1-(trimethylsilylmethyl)-propenyl aod like

3’_0 . moieties. The species of carboxy-protecting group-employed is not critical so long as

the derivatized carboxylic acid is stable to the conditions of subsequent reaction(s) and

_can be removed at the appropriate point without disrupting the remainder of the

molecule. Further examples of these groups are found in C.B. Reese and E. Haslam,

: "Protective Groups in Organic Chemistry,” J.GW. McOmie, Ed., Plenum Press, New

'35 York, NY; 1973, Chapter 5, respectively, and T.W. Greene and P.GM. Wats, "Protective

Groups in Organic Synthesis,” 2nd ed., John Wiley and Sons, New York, NY, 1991,
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ni t r.obenzyl, 4- rret hoxybenzyl , 3, 4-di met hoxybenzyl, 2, 4-di net hoxybenz ,
2,4,6 25 triywg nzyl, 2,4,6-trinethyl benzyl, pent anmet hy| hefrA4AY, 29054
met hyl enedi oxybenzy benzhydryl, 4,4'-dinethoxytrityl, PCT/US02/01538
4,4 A" -tri n'ethoxytrl tyl, 2- phenyl propyl, trimethylsi IyI ,

t- buf‘yl di ret hyl silyl,” phenaecyl, 2,2,2-trichloroethyl, (3-
(trimethylsilyl)ethyl, (3-(di(n-butyl)nethylsilyl)ethyl,

p-t ol uenesul f@mptm ﬁyleaclﬂofnwhmbbenﬁmb 4108 YAeR&iRYby C
1-(trimethyl si Eé@a@ﬂb&g % [an c{llﬁpldlie 30 rmllheﬂt)l é?&éﬂh Aeg‘%]g%ﬁz m is
car boxy- prot ect1 Rg group é}%ﬂe PSSt CAPPXY SHup Sy $tBH’@dé§1 ©he of the above
derivati zed Géfmyyﬂrptﬁcanggmups stable to the conditi ons of subsequent

reacti on(s) and can b ropriatge out disrupting
the renai of the rm yﬁjr’%}]hgr‘)%e)x Qub-of ?rﬁ géeifi‘guﬁ@a vihde graung
in C.B. R Oaﬁ%fi o @qom grqupﬂ evtchy es Gheu pfﬂ:rahmdlﬁpgwnylg @tmanhakwmp.z.y;

r espect F@S{“ye*“’;ﬁgg""‘fﬁi%" e ioRsmett b iredipendiittll, meliinpey, oy,

O gani ¢ Synt K85 By d hoxsiriy L, ‘éydxméhosaﬁstyl Nbd @ememmm, beh2yI\O
02/ 057298 | aBylMiin&hgisilgl, (@Utﬁmihl&ﬁymﬂypb 2, @ﬁl&ﬁ&ﬁv\g@xﬁﬁﬁ ez%:ﬂi g,% like.
reference. A related t&r s " t? car boxy; ers

car boxngr substitu é‘rﬁ%\% a‘ﬁ?’% I?WB%BWCC@&MS Br@ld@mﬂh‘ﬁg Ty 6LBs.
The ter m@hy ﬁ%ﬁk}ﬂn@rﬁ)tféaalamg’ "Pyotociite G@é@sgsmt@rgraﬁﬁctgﬁdmgﬁyag@w MEOHRS BP,

bonded to hm&%u)&g@ trah dro
2- met hoxypr o Zet oxy 3t h- ﬂléﬁ’e (?g ;y; |res;¥ect1vely, and T.W. Greene

gf 3- ma':1 hoxyef b T S;%PWWW%@?M mtf)l’g?wISynthéasanﬂecoﬁd :Edi%em, John
met hoxyt r i wyl hae R Y B L Y , tho ty en
allyl, tri F}% <l but vl ). rret}?lY’I 41§b1 Chgqgtbge i' aﬁ/ci 4! A prefzeinGd
2,2, 2-tri eﬂ%é( ‘BWB@%FQ&‘S&H%P 1S ﬂtqrhbuml lgéoup:ul‘lum@iatgmm ‘grotetted hydroxy™
hydr oxy- I otdenvies g hytiroxysprane borated tolied cﬁbfhé%l%ve %@rﬁgﬁéd@ﬁﬁgg sl am

"Protective Goups in f 1n|c..CI"nmstr¥ [ um Press,
New York, NY, 1973 Chap FTURQrPAote fé%%&t‘tqpvéﬁy’sefhh@em Wit ioanbstitientng
P G W’fj s, of pho paRe e mmmonly Engloyed ﬁymble&g %Ioteﬁeﬂﬁnﬂnﬁfé' Biceflonalfif"
Wley an Sme NeALNe! an ferred
hydr oxy- pr o in Bﬂlles 1?.1}2 terts of t%‘Suﬁl leﬁfg’ reI e it jpyotected

"protected kﬂ? ?ﬂ%ﬁg eiret e@%ﬂﬁydhmy Igromp :hmndqdoteonnge g@bup henahlye

hydroxy20prﬁioaokmmuﬁé@a!ﬁﬁmﬁfﬂ6g@{£eongm no- prot ecti nggroup" as used herein
refers to substltuenti%’ﬁof the am.no group commonly enplo ed to bl ock or

 protect the amino fun S“%?‘I“@Q’Em grgtpre fncf theoﬁamwr(mqsré) of
~ the nol ecul grouPhethe e trityl pgmup\,cttbei plitihie It 4R 3HcARTo Sggtr :
en étom

g(]aﬁgl 22 8;@%‘3% 6am n(%%{g)(ﬁt ec Qac Fygoggoﬂf?%? iut o m ot né{o'r“;@rm?thane'
group, the W?typrfgﬁ@mg tgmumt hahelni desgr ctubutd:dj&bah-bbﬁ?l grBaeeyyl , 2quoup,
~the 25 ‘biphenylyl)propyl-2-oxycarbonyl ("Bpoc™), 2-phenylpropyl-2-oxycarbonyl .
S . ("Poc™), 2-(4-xenyl)isopropoxycarbonyl, 1 »1-diphenylethyl-1-oxycarbonyl, 1,1-
. diphenylpropyl-1-oxycarbonyl, 2-(3, 5-dlmethoxyphenyl)pmpyl-2—oxycarbony1 ("Ddz"),
2-(p-toluyl)propyl-2-oxycarbonyl, cyclopentanyloxycarbonyl, ‘T-methylcyclopentanyl-
- oxycarbonyl, cyclohexanyloxy-carbonyl, I-methyl-cyclohexanyloxy-carbonyl, 2-
~ 30 methylcyclohexanyl-oxycarbonyl, 2-(4-toluylsulfonyl)ethoxycarbonyl, - 2-
: (methylsulfonyl)ethoxycarbonyl, 2-(triphenylphosphino)—ethoxycarbonyl—, 9-fluorenyl- -
methoxycarbonyl ("Fmoc"), 2'-(trimethylsilyl)ethoxycarbonyl, - allyloxycarbonyl, 1-
(ttimethylsilylmethyl)prop—-I—enyloxycarbqnyi, ~ S-benzisoxalylmethoxycarbonyl, 4-
N ac?teoxybcnzyl-oxycar_bonyl, ‘2,2,2—t1ichloroethoxycarb‘onyl - 2-ethynyl-2-
35 propoxycarbonyl, cyclopropylmethoxycarbonyl, 1sobornyloxycarbonyl, 1-
' - piperidyloxycarbonyl, benzyl-oxycarbonyl ("Cbz"), 4-phenylbenzyloxycarbonyl, 2-

(U
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trifluoroacetyl group, the chloroacetyl, bronoacetyl, and |odoa

groups, uret hane- type protecting groups, such, as t-butoxycar q&} 2005
("Doe"), 2-:¥20B85P%heny| yl) propyl - 2- oxycar bonyi ("Bpoc"),
2- phenyl propyl - 2- oxycar bonyl  ("Poe"), 2-(4-xenyl)isopropoxycarbonyl,
1, 1- di phenyl et hyl - 1- oxycar bonyl, 1, 1- diphenylpropyl-l-oxycarrbonyl,
2- (3, 5- dlnethoxyphenyl)propyl-z oxycar bonyi ("Ddz"),

02/01538

i(pt:1 o: uyl l)f}{e ) aggy ,a@&boi%%@hﬁms} %iamfbmﬂ ("Tmz"), 4
met hyl cyc ope any - oxycar ony cy xan ca
IR BOARE U DARILTE L B B e i S e e

2-(4-tol uyl sguc m?y@'g@lgqn 2- ( nBthldrebdnzoluxly)etbenglcar bonyl , 2.4

e B e PSR SR T AP crtons,
(tri et Qgﬁy ‘*?ﬁﬁﬁ‘?iehﬁlbﬂ}r’@pl?]dlfyéﬁyl méywdbem*bxycarbony} - I{decylony)benzyloxy-
2, 2I 2-tri cﬂl%qlg(g[fﬁhﬁ:%arggngl . e;iﬁb %@0% égr g%‘iﬁlggﬁ"g;%;;;?;e
cycl opr opy hredrita bromgan- 1&ﬂﬁmw UR e dithiagperip

00 03106750 Fa adEaF LA KT DRI B e o

a- 2, 4, 5, - t et ¥BISLITYICEERS |0y m)qclqs ) ;»rgltectmg group employed is not
met hoxybﬁﬁ‘ZYérﬁi@éP%bbmﬂyas the Héﬁﬁﬁiﬁéﬁzmhnﬁxgﬂﬂfpbﬁnnﬁable to the conditions of the
4-chl or obenz carbo hIo obenz a

2- chl or oben 6 U ?R(S) %‘:‘(ﬁ gﬁ?xgp%egﬁﬁi@mpyg B%met without distupting
4- br ormbenzylhewmaﬁﬁenyf the3miolaantbedh e Prefboed andndenytecting groups are Boe, Cbz and

TSP g S AE AR ROl s

carbonyl

pent anet hyI chclb kaaWﬁ i wkganky synshesigpayd mepfld? ﬁ'ét anidk aTF sleserbasobys f(’l‘ g@ngle
group, tyg anghﬂe&@ RREPYENS Wilte MPro@ERGEoRSN Orghilie S%inﬂi&ih\{‘l PhDERN TR

oxi de group,

ani no- prot ecWily agd §ps: 3?%%9%%‘2%?@9 thg? ?a %%%eﬁ%%“?%s of Peptide

/\,.)U

derivati ﬁe;i SYRtRisgTr gstmﬂdszrﬁi ﬁﬁs&dt]%d 1 Spnﬁgmdwﬂzgmew Ybﬂe, N¥UbS84 and 1993,
reaction(s a e re t he, 1 QU I U g
the renai ndea}n ﬁ/ﬁ%t _Eﬁ goé'flgf rggﬁ(é%% tP? Jsﬂ bad'e21 M%

b e’
Cbz and FnuoChenkicalt Ker, Ead«fptcbsnafl%aﬁ rﬁ-ﬁﬂm@mm@%ﬁ‘eugbgr 5 S ar h@swe
b t ¢
550 i P A, g s

describ and P. G MWits,  "Prqtect |,y§
Groups in Ongkishds Deamesaied hereim iy seferengsn Hhewelaéf‘yd W "Spaiect efingy
1991, Chapt g afwindler&RRFABEEHaYed With 2l Ginithe pretee dls%ylﬁéelﬂeﬂdo?e 1st and

Stewart and 3.0 voungfhe 5PF OB EOAERRF g%q%%ﬂéga rofes & hoft Mooty
Cheni cal - Co mcﬁ@ﬁ&f aﬁnﬂo deids éxﬂBétheEnoAtﬁI@eﬁmgemccﬁ-ﬁnﬁno Eﬁmbfmmmowwﬁﬂwed
7 Eggfgngozéa 9379() oge hﬁysép de cﬁéﬂsﬁ%’t ér?sa\LvhéP Bfe%%ﬂg s%eﬁé %ﬁﬁl’og% 8f ﬂaturally
: occurring peptides, including D and L forms. - The paturally occurring amino acids are
glycine, alanine, valine, leucine, isoleucine, serine, methionine, threonine,
phenylalanine, tyrosine, iryptophan, cysteine, proline, histidine, aspartic acid,
. asparagine, glutamic acid, glutamine, y-carboxyglutamic acid, arginine, ornithine and
30 lysine. Examples of unnatural alpha-amino acids include hydroxylysine, citrolline,
kynurepine, (4-aminophenyl)alanine, 3-(2-naphthyl)alanine, 3-(1'-naphthyl)alanine,
methionine sulfone, (t-butyl)alanine, (i-butyl)glycine, 4-hydroxyphenyl-glycine,
aminoalanine, phenylglycine, vinylalanine, propargyl-gylcine, 1,2,4-triazolo-3-alanine,
thyronme 6-hydroxytryptophan,  5-hydroxytryptophan, - 3-hydroxy-kynurenine,

35 3 ammotyrosme triffuoromethylalanine, 2-thienylalanine, (2-(4-pyridyl)ethyl)cysteine,
 3,4-dimethoxy-phenylalanine, 3-(2'-thiazolyDalanine, . = - ibotenic acid,
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which i.s-incorporated herein by reference. The related term"” t m
am no" defli /(%?_%?%m no group substituted with an am no- prot ﬁg oup
di scussed above € terms "natural and unnatural anino acid" FeTare2/q13ss
both the naturally occurring am no acids and ot her non-proteinogenic
a-amno acids commonly utilized 25 by those in the peptide chenmistry arts
when preparing synthetic anal ogues of naturally occurring peptides,

i ncluding D w%dalho-ﬂwy%peﬁﬁﬁe%}wﬁﬂcy aGaUr rl'-d]ﬁ:n%ULE?cI%ﬂL 3 e@&%mﬁﬂlcy ChOg;

al ani ne, vali ne Luci,

| euci n er nmet hi opt_ne,

phenyl al ani n&}! SquAliG s ik, ’3ffm ' {’%‘%ﬁ’lé?ﬁ I "%if’é‘mfbr Eﬂyplfflélexm)glmcm%éb@@pdxﬂm c
acid, as parmmemsmm ﬁoﬂeudne,g hmi«mml Bea}wrsﬁﬁﬁtﬁ@é}’ﬁdﬁ GRS tHiop rohcxlle
arginine, o e i ne, a S 0 atura aci ds
|ngl ude h d%)%( SPI%%GCI tl(%@ioxp@m q?sr/rﬁu%@ H’éolﬁn(eﬂ aﬁ‘?‘#@!ﬂ?@lﬁﬂﬁﬁ K ?ﬁ neacid,
3-(2 -nap%:t h1,42)3 mah}édm&ogmnahap#&- bybpmylani ne, net h| oni ne sul fone, acid,

t-butyl)al ; i | - | _
(1 but vt al afo B ki ok EarbdcliYar OV heny - g Ygie. pAIO0% aplpe.

phenngIyC|ne V|ny al ani'ne ropargy gyycine, ’1

t hyroni ne, &¥§inhe no-3- WMWWUthWHﬁﬂmosbead et the,
35 3- ani not Wi, Eiﬁbta,t ér %&H%d%i%ﬂ"%f%@ﬁh&ﬁd IgongJnﬁrF%S] ShéBE Mo of the following

(2-(4-pyridyl thyI t.hox ani ne
3-(2' -thi az&rél‘msalaa &')gg%ﬁn @31 ”S ?@GN@W OB OB OE b gitpet
TS02i OL538  dneaniwith | acmbmpmieamcyc cz-acaxsh _3-t1uenyla}anme p-2- and

1- | -
Lo e oo RARIE L S oG 35 st
3- et hoxyt yPed med .2- n@ﬂtbﬂhalmnenﬁ)r Falitylatel, dexfvatives be sering, thrasmidey @ fyidiene;

ol ﬁL' 26§aﬂﬁﬁ il Srdedl "8 ﬂ‘g’z‘g%ﬁﬁ?f&%'c%ff&oﬁﬁgpﬁ’ e Crphomebey A

aci d, §)-garp @Eﬁf lafisy dr $0E nol 9fn e - Bresimesox sive,am hrgearbdydtyrasine,
aci d, cwcl el (170 éﬁhbﬁﬁh‘d@&w 2- atmano LB iR d C %i&j &bﬁf‘y' adfa“' osine: |

substituted at ortho or para posl ti on of. enyl

one or two OF%§ ePBPptolW‘Wq agd ogpter at (Iosing, CAyfliigd OWEPS(IGL @@Iymsmxy
a hal og<(a g os—aﬂcyﬁﬁyhme ayrdodgita-aiky; smﬁmﬁﬂmtﬁga 6%@?&@-&&1%| #idEinby be sesktinyd
rou - 2; an ur anyl al ani ne;

gnd 2 pyri dy aI ani nﬂyj %@X%%%nzo h@n‘s’/ Slti‘m’& ?Q iBostioncpl t%‘eéﬁ’ﬁnanc
2- napht hyl| )@B’cﬁ]ﬁf?@@ theoauriticaside cheini, waan‘agmopﬁm@mmnve lgregmitihe @, N, or S

t t
yrosing  Soblor W 88 exh ebafucsS At hrRORRbER e é),{e%swaﬁg&ea .

O phosphat & and Oca oxyl.ate est 6 osin
3- (car boxy)tyrosi ne, H5PgH aﬁpﬂ@)‘ﬁ%ﬂu@spﬁw@vm@niw@mmmm bnown tethied

ester of .t mraaiﬁmer skilegtin acnemh@%abﬂmﬁd@sf ﬁ@ﬁ&&m@ﬁ h gf;%ﬂonﬁke the ketal or

S o R ERE it He e Tl o fltant Seiibtioto o rari et W s

group at t Hydmgvh@onm@;smds of\Foantlalla gery mstammeag&hb kel oF atdigl fha Fihbla
.. 25  Ia' shown below:

COzH o
4 | : 0
A— N RN AN e
R o OH

(Formula Ia) ) ©

(Formula Ia')
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the 0, N, or. S 20 atons of the side chain residues. Appropria1t tive °
groups ar e W LYE® above. Dependi ng on the choi ce of sol veh 02/Bter
conditions known to the practitioner skilled in the art, conpounds of this
i nvention may al so. take the ketal or acetal form which forns are

residue on the a-amno side chain, or an appropriate protectiyv rguﬁﬁgt

_included in-the instant invention. In particular, when-R2 is hydrogen

Formula 25 la' shown below O C -N. B B
O OH ( For mih@choise pfeplyemts 2 goted phove (e.g. RO ine compoyngs gifhe 53

02/ 057298 PGEéthiSR#mliheRBle cohifduadd MavindBorminda 04> koshpwebdlovs .a noi ety ot her

t han hydrogen, and dependi ng upon the choice of solvents as noted aboge
(e.g., RZOH), the conpounds of t@OsRelic ketal or ac% al forminclu
conpounds havi ng FoEhul a | a as (Shown below. CO2Rz O O% B O Rt-N
A_HB ROHOR jOORZ (Formulagla) (Formula la"). 5(In additi
shoul d be undetsippod A it Tbr i umtorns R —tNE

i nvention may include fautorhdric fornms. Al such forgp of thesdl co
are expressl y_i_n(Bude.d:)i n the pr_@e-nt i nvention.. Th .c.orrpgunds of thi
i nvention may be nodifjed by appropriate 10 functionalities to enhance

sel ective bi ol ogi cal de Such nodifications are kffommuildia™t he art
and incluyde those which increase biological penetration.into a given

bi ol ogi cal = system (e.g., blood, |ynphatic system central nervous system,

i ncrease oral avai | abilni addition.nit sbawld o bnderstiopd that the equilibrinmi formsgtefotheby
|y ection.. ghhBbudtR! 8Pt YR FhiPinchiletiablomEHERIHRN- AlRH G0l OF théle
conpounds may be altered to pro-drug formsuch that the _ -
compounds are expressly inclnded 1 the present invention,
S ' The compounds of this invention may be modified by appropriate
‘10  functionalities to enhance selective biological properties. Such modifications are known
' in the art and include those which increase biological pepetration into a given biological
- system (e.g., blood, lymphatic system, central nervous system), increase oral availability,
increase solubility to allow administration by injection, alter metabolism and alter rate of
exertion. In addition, the compounds may be altered to pro-drug form such that the
15 desired compound is created in the body of the patient as the result of the action of
" miétabolic or other biochemical processes on the pro-drug. Some examples of pro-drug
forms include ketal, acetal, oxime, and hydrazone forms of compounds which contain
ketone or aldehyde groups, especially where they occur in the group donated as "A" in
Formula I or the modified aspartic acid residue attached to the group denoted as "A".
20 Compounds of this invention with respect to the group "RI* in Formula

corpucs, SIS eIt ool Lp BRI o gy

I, inclunde those wherein: )
R! is phenyl, substituted phenyl, phenylalkyl, substituted
phenylalkyl, naphthyl, substituted naphthyl, (1 or 2 naphthylalkyl,
heteroaryl, or (heteroaryl)alkyl. ‘
25 More typically, the compounds of this invention with fespect to the
- group "R! include those wherein:
R! is phenyl, substituted phenyl, phenylalkyl, substituted
phenylalkyl, naphthyl, substituted naphthyl, or (1 or 2 naphthylalkyl.
Compounds of this invention with respect to the group "R'™ include

30 those wherein:
RY'is hydrogen, lower alkyl and aryl.
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15. desired conpound is created in the body of the patient as the result of
the action of netabollc or other biochenical processes on thqg grHA¢raifs

Sone exanplg’ BIOSH98- drug forms include ketal, acetal, oxine, PERAIS02/01538
hydrazone forns of conmpounds which contain ketone or aldehyde groups,
especially where they occur in the group donated as "A" in Fornula | or

the nodified aspartic acid residue attached to the group denoted as "A'. 20 -

Co ds of th t.to t. F I [
"nolude those wher el n: CRECuth SRS AEGtLR il ity e wavun --&{%o‘i‘mutax
substit ut ed mﬁhéﬂth%ﬂéﬂ?onnabtﬂmwher@ubstutut ed napht hyI (1 or 2

napht hyl ).al kyl , heteroaryl g3or; I ) 25 I\/br I ca the
conmpounds_ of this inve t|onva| l?l respec c@'all eq_xﬁ %ﬁﬁ?@tﬁé‘ytﬂ%gﬂ
wherein: R is phenyl (e ey CH RV (Cﬁh)mﬁﬁ @Hz)nsj(disﬁlkj{l,([ﬁﬁz)nphenyl,
phenyl al Kyl , napht hyl , (@E‘})ﬁ(&hﬁéﬁt@@d%&ﬁ%ﬂ)}@p Cﬁz)ngﬂopﬁ‘lﬁ!ﬁﬂ W.hyl) al kyl .

ec [

Conmpounds . of this invention r.es roup clude 30
those wherein: W is hydroggn ishydeege® kyl and aryl. 16 WO 02/057298 1 8

MAY 2005 - PCT/ USO2/01538 Corpb undsydebgdri |

group "A" in Fornula I ?Fugfdtsjtlo £ ;‘ E*eﬂaj\%‘?ﬂ %c%éé%lr % Igﬁ&l?ed
al kyl, cycl oal kyl , phé’ny? > Tt %ﬁl & é’ﬁ& :(@Y }ﬂf}@@tlfufed
(CH2) rtSR' (CH2). ncycl (Pétlmjﬂl)m Qﬁ%ﬂg{ﬂmﬂ-naplﬂ:ﬂﬁl—ﬁ) n( subst i tut ed phenyl), or
CHZnIoanahthI 11 . h dr oge ral k

f:ycl Z)al( lf& , 'phenSI , ls/u%)st Ftslgtie I|c§)heér%3 cg' fﬁ’?tkyy @%g ﬁfc E'I‘O%WW ylllenyl
(CH2) nphenyl, (CH2) n( $apaay. Lu(Q‘sz)nmérm}kyl (@Hﬂ.@h@m ICHz)nzsmﬁhﬁdsw Iphéenyl)

R1 s |ower alkyl, cuelOBby or BipMinySuRp! i Luted phenyl, naphthyl,
(CH2) ncycl oal kyl , (CHZ) nph eny ?,subst i tuted phenyl ), or (CH2)"(1 or
2- napht hyl ) ; and n=1- 4andm® oA PIRFs of th| S" |nvent|on wi th respect

to the group A in Fﬁlbmpoamtis ofﬂﬁsadtmubﬂ% %fa%bnw'%mmulal
npheny

wher ei nj5 henyl ,
(CH2) rr(subst i tut g %n cyc ‘T%sﬁ ey 5. | Tdanyl ; and
- phenyl,  substituted  phenyl, (CHa)mphenyl,

(CHz)m(substtmted phenyl), cycloalkyl or 2-indanyl; and
-m=1or2, R

Another group of compounds Wlth respect to the group "A" in Formula [,
20  include those of Formula IId wherein:. :

.- oo RS s hydrogen,: ﬂuonne cycloalkyl, phenyl, substituted phenyl,
~ - naphthyl, (CHz)ncyGloalkyl (€Hy);phenyl; (CHz)n(Substltuted phenyl),
(CHo)(1 or 2-naphthyl), OR™, or SR¥, . .
: i R'® and R are. independently - cycloalkyl phenyl substituted
25 phenyl naphthyl, (CHy),cycloalkyl, (CHy)iphenyl, - (CHy)n(substituted
phenyl), or (CHz)y(1 or 2-naphthyl); and
n=1i-4,
| | A fourth group of compounds with respect to the group "A" in Formuia
L, include those of Formula 1le wherein:
30 : R’ is hydrogen, oxo, cycloalkyl, phenyl, substituted phenyl, or
naphthyl; and
X = CHy, (CHz)z, (CHa)s, or S.

Another group of compounds w1th respect to the g:roup "A" in Formula I
mclude those of Formula ITh wherein:

-

35 a=0andb= Ior2
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mel ..or2. Anot her group of conpounds with respect to the grou %agl ?[1[15
Formula.1, 20 include those of Formula I'ld wherein:. R6 is ht/)(@r e
fluorine, - cyw@45k388, phenyl, substituted phenyl, naphthyl, PCT/US02/01538
(CH2) "cycl oal kyl, (CH2)"phenyl, (CH2)n(substituted phenyl), (CH2)n(l or
2-naphthyl), OR, or SR'; R and R 1 are independently cycloal kyl, phenyl,
substituted 25 phenyl, naphthyl, (CH2)ncycl oal kyl, (CH2); phenyl

(CH2) n(substi tut ed phenyl) ) ég@g% 1 or th and Ny L-d. A
fourth group of conpounHSTRPYH ésr ' ’t“f”i’)tl @%F%@ﬁctyfﬁ?thﬁ lﬁlcfrfnulal’
i ncl ude t hosengliudEtiod hketdin:Wwherein: 30 - R7 i s hydrogen, oxo cycl oal kyl ,
phenyl , substituted phenyl r. 15
S. Anot her group of conpound@’\ﬁn]}yﬁpé]%g‘y ﬁg’?&% lqr{%ah&%i aé&?izﬁu)ﬁq{zlq( i
i ncl ude those .of Fornul GHOEQeRiar: CHBJBGCR ,bwhem Zjis ap7oxygEn ke W6y

WO 02/ 0572598 PCT/ US02/ 0]:3 8 Corrpounds of . this invention W|th respect to
t he group in Formula pcl ude those wherein: Bis h

dr ogen :
2- benzoxazol yl, substituted B bisphsnyl, substitpied ph enﬂb-l?éB’(?)tP ?ghtgﬁed naphthyl,
CH2OPQ(R16) R17, where. Zhétéfoaﬁrlm(i&’lgﬁj}, Bényd, %@H&}d&subﬁﬂﬁtd&%h&ﬁ)l €CEDRMY br 2-
substituted phenyl napht h ted na het er oaryl ,
(CH2) nphenyl , (CH2). (Slﬂ?é’hﬁly& )VEP efero )" (1 or 2- naphthyl), or
(CH2) n(heteroaryl) R16 and RI¥ aie R de@enﬂﬂapéqdeﬁﬂkylaﬂqdycd:)maﬂwl phenyl,
phenyl, 0 substitut ed hen th ,
phenyl al k or (cycl }/«:ﬂ Ryf ]EYHM%PE %Hg aml Sﬁggﬁﬁr{%tdugnﬁ%warle lbe?gt
to the grioup "B" ‘in For(nWlaallliyl)alkybl ude. those of Formula | Ha-c wherein:

Y isOorNR; 15 Y2 is CH uRiCwR £6t foHEREAGEM ¥ Formula T,
hydr ogen, aI kyl , or phe‘gnIl er&o@?fcoﬁgp% 965% T
include those of Formula Ila-c wherein:

: - : _ Y!is O or NR?;
15 . Y?isCH,, O,0rNR®; - o
: R® and R are independently hydrogen, alkyl, or phenyl, or R'8
and R'? taken together are -(CH=CH),-;
R* is hydrogen, alkyl, phenyl, substituted phenyl, (CHz)sphenyl,
A or (CHy)u(substituted phenyl); :
20 R, R*? and R® are independently hydmgen or alkyl.
: The compounds of Formula I may be synthesized using conventional
~ techniques as discussed below. Advantageously, these compounds are conveniently
synthesized from readily available starting materials.
- One synthetlc foute for synthesmng the instant compounds is set forth in
L 25 ‘the following Scheme 1:

18



and R19 taken together are -(CH=Cl)2-; F.20 is hydrogen, alkyl ﬁﬁ\g%l :
substituted phenyl, (CH2)"phenyl, or (CH2)u(substituted pheﬂyﬂ) ﬁ&l e
and R ar‘e i'W@e‘B@ﬁ@é‘ﬁtly hydrogen or al kyl. The conpounds of Fasarriseziorssy
be synt hesized using conventional techniques as di scussed bel ow.
Advant ageousl y, these conpounds are conveniently synthesized fromreadily
avail able starting nmaterials. One synt hetic route for synthesizing the
i nstant compounds is set forth in }\/E@é%i@g ng Schene is is 1 8 MAY
2005 WD 02/ 057298 PCT/ US02/ 01538 SCHE A-OH + H2N-C H A-
R1-NJ~COZH (Formula 1V) (Formula V) (Formula IX) (Fornmula VII1) STHP A
STEP D r ~r OPGP@#W CH (I-BUr-nﬂ‘-I aVl) RH A BH-AG-GEQ(FO-FmJl% EE’I—B
- C

Rl - NCO2H R ST, E H2 N- FormJIa .
(Formula VIII E: (Fér I‘) ) Rl ( 6\1{2“11151 IX) (Formula VII)
STEP A - STEP D !
Y o
PG**A“—H——C . o )
(Formula VI} R ﬁ A—OH
0
' /ji\ " (Formula ¥}
« STEP B —N" SCO,H -
| STEP E H,N—C
(Formula VII) {(Formula V)
| Ri__Nr/u\"‘A-'—N—C
T .

{Formula VIII)_

(Formula I}

. In the above Scheme 1, Formula (V), that is H;;N-C is a modified
aspa:tic aCId residue of Forrulas Va tbrough vd:.
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(Formula I). In the above Schene 1, Fornmula (V), that is H2N-C &A%A
nodi fied aspartic acid residue of Fornmul'as Va-through Vd: 19 B #0005
WO 02/ 05729%°@sEi@2/ 01538 O CQ 20 H2ZN NzN/ N NI O OR NH/UB02P0838ul a
Va; Formula Vb; CO-RZ° COzR2° B HZN B 142N OH O Fornula Vc; or Formul a
Vd. In the above Schene 1, "PG' stands for an am no protecting group and
"A" stands for a natural or unnatural amno acid of formula Ila through
I'l'i, as discussed 5 above. In kgrmul-a Va through Vd, e is a carboxyl
protectlng group as descri bed ove or an R2 noiety as set forth in the
definition of RZ in Fornul with the exception th&QRRZ cannot be a
hydr ogen atom.- The nodifie tic acids of Forrfula Va-d cgh be prepared
by nmethods well known, i rt. See, for exanplie, Eugopeall Patent
Application 10 519, 7&? PCT Pat ent Applicati I O24§2; PCT

Pat ent Application No. PCT/ UR9fkF06595; PCT Patent Appllcat on No.

PCT/ US91/ 02339; European Patent Application No. 623,592; ‘Wrld Patent .
Application No. WO 93/ 09%#3%muR@T Wgt ent  Applicati oo Ko 1 RCVBES94/ 08868;

Eur opean Patent Application No. 623,606; European Patent Application No.
618, 223; European Patent Application No. 533,226; 15 European Patent
Application No. 528, 487; Euro RBat ent Appl i cation C ,233; PCT

Pat ent Application No. PCT/EP92/02472; Worl d Patent pli cat ion No. WD

- 93/09135; PCT Patent Application go PCT/ US93/ 03589; and P@I Pat ent
Application No. PCT/US | of which arg Qet ey~ ncorporated by
reference. The coupling Feactions carried out undér Stegd| A are perforned in
the 20 presence of a standard(udptide coupling agent sud2h as the

conbi nation of the conbinat on of di cycl ohexyl car %gi i rTnge(,QCC) and

1- hydr oxy- benzot ri azol (B} 2 ©Lwel | as the o™ :
(benzotriazol yl oxy-tris-(di rret hyI am no) phosphoni um

In the above Scheme 1, "PG" stands for an amino protecting group and
"A" stands for a natural or unnatural amino acid of formula Ia through 11, as discussed
5 above. In Formula Va through Vd, RYisa carboxyl protecting group as described above
or an RZ moiety as set forth in the definition of R? in Formula I, with the exception that
R? cannot be a hydrogen atom.

The modified aspartic acids of Formula Va-d can be prepared by
methods well known in the art. See, for example, European Patent Apphcahon
10 519,748; PCT Patent Application No. PCT/EP92/02472; PCT Patent Application No.
PCT/US91/06595; PCT Patent Application No. PCT/US91/02339; European Patent
Application No. 623,592; World Patent Application No. WO 93/09135; PCT Patent
Application No. PCT/US94/08868; FEuropean Patent Application No. 623,606;
European Patent Application No. 618,223; Buropean Patent Application No. 533,226;
15 European Patent Application No. 528,487; European Patent Application No. 618,233;
PCT Patent Application No. PCT/EP92/02472; World Patent Appiicati-(m No. WO
93/09135; PCT Patent Application No. PCT/US93/03589; and PCT Patent Application

No. PCT/US93/00481, all of which are herein incorporated by reference.
The coupling reactions carried out under Step A are performed in the
20 presence of a standard peptide coupling agent such as the combination of the
| combination of dicyclohexylearbodiimide(DCC) and 1-hydroxy-benzotriazole(HOBY),
as* well as the BOP (benzotriazolyloxy-tris-(dimethylamino)phosphonium
hexafluorophosphate) reagent, pyBOP (benzotriazolyloxy-tris(N-
pyroIidinyl)phosphonitimhexaﬂuorophbsphaie), HBTU (O-benzotriazolyly-

20



hexaf | uor ophosphat e) reagent, pyBOP (benzotriazol yl oxy-tri s(

pyrolidi, nylwg@(g@g%m unmhexaf | uor ophosphate), HBTU (O benzotri anMNy?-ﬂﬂﬁo 1
8 MAY" 2005 87298 PCTI US02/ 01538 PCT/US02/01538
t et ranmet hyl i sour oni um hexaf | uor ophosphat e), and EEDQ ( 1-et hyl oxycar bonyl - 2-
et hyl'oxy- 1, 2-di hydroqui nol i ne) reagents, the conbination of

l-ethyl (3,3 -dinethyl-1"-am nopropyl ) carbodiimde (EDAC) and HOBt, and the

155 o5 sl R SR 1

|verS|ty
Bodanzky, ﬁ@ﬁgm&aﬁlﬁf&ﬁ@m ©) Synt hEsggents, Haf héhc ot al comgliination of
Spri nger - Ver]J eigyl(Bal'—ldirﬂetthll-ﬂQianﬁb BophD cm%oél%ni’&d(EIPAC %Baﬁéét( %Btﬁl- kM a5
r

Bod Ky, t A Pra tb

Ber 11 i d TREREa i Tkt Hyth Add @ggl%gx S egﬁ,em{e' A Daviard, Oxford

W{S]ol |h d PtﬁaiéjlﬁepmtylePISys;t@Eﬁnil, ppPI26F¢1f3 (Oe2y] odl Hooemaey, ;iggﬁjt ths &t Pefde

ich are n'H%ﬁR r Fe er r ot ect | roup

is then rem)vegfegis T %8 bg \% a%’ogﬁﬂﬁhﬁ%&ﬁhgr ggl‘%@t@é})

oxani ¢ aci d282-25dr niiP84w| IM( SBeplatB)ky N@@tﬂe tClhesnistypl Ang?me@@m qr&maﬁ,"

th t and d Al

the ?tf‘é‘u?é%%?ﬁ‘gg:fﬂifﬁ??“??. gicefins M oo el 12808 apd i vt bt e

am no ester Reptide Syndhesiy,” Pigyse Chentical Q@upan}mgw&fb)ctaﬂomfwhﬂ:h arehe
t andar dOpehéreite

group R | Eehac a‘rﬂﬁg‘i"”’*@?é’f’eﬁf‘ms N A0 PoR OGS b 15%5%%%39 e

tert-butyl. ﬁ%ﬁ\}gf"‘“ﬁﬁ g‘g@?‘ﬁ‘g@@ﬂl )&Wpﬁgi%ﬁﬁﬁprmweéﬂls{ ’@ncﬁ)ﬁd

condi tions Agbin, ithis vaoupling hmc&oh Justhche mﬁad:alﬁtgna@ebegmgg Fedtiofls inSerftioped ed
to am ne V Msjag the standard peptide coupling 20 met S descri bed above

(Step E). In the case where the coupling reaction depicted by either Step A
or Step E was carri ed\lismativebh thheﬁ\&aubmn&éd:)ohmmmhcﬁooﬁm(ﬁm\lﬂa Vihean be

al cohol 1510i GSupldiR) a&Wé&éﬂ&ﬂF&&ﬁJQ%&g&&gﬁg RELI0 of8  DORKng SRR WRes

prior to repoval of the protecting rou

oxi dat i on rids SEndR peRRdEowRlne T ee%faﬁtmemopeslabwe 25 Formola 06-tie getupyR is
sul f oxi de, avetrbytyineorblingg } asncﬂaerﬁ&hﬁomﬁ bébz&t b@té}bqa en% val of
an

Dess- Marti idat i rt|n eri.od but ano Iene
chloride.) %“%SI fé’é t‘[“')%ﬁ‘ %‘F‘i‘d@&‘?.%n%sgf el Kesoin thf'eautothw a
Va-d and Ar(mﬂtmg eeémqfhc ac:d Isec:rmpéeﬂ y amitic W asing | the lsoaidard peptide Bbip
reacti ofs ?. a]%gggs%b all” of the protecting groups are i nv ved
in Step Cin the above Sc FQO An alternative synthetic route for
synt hesi zi ng t he i nsthuibe exsapdisael thei eoupling refaciiarhdépicted by fedthboSiep . GStenE  2:
21 | was carried out with the amino alcohol of Formula Ve, the alcohol moiety must be
_‘ _‘omchzed to the correspondmg ~carbonyl compound prior to removal of the protecting
- groups. Preferred methods for the omdahon reactlon include Swem oxidation (oxalyl
25 chlonde—dlmethyl sulfoxule methylene chlonde at -78°C followed by meﬂ1ylamme), and
' Dess-Martin oxidation (Dess -Martin penodmane t—butanol and methylene chlonde)
. The protecting groups contained in substmetures of the Formula Va-d and A (1f present)
_' -are removed by methods well known m the art These reactions and removal of some or
o all of the protecung groups are mvolved in Step C in the above Scheme 1. '
| _3’0 N ' '_ An altematwe synthetlc route for synthesmng the mstant compounds is
B set forth in the follomng Scheme 2
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8 MAY 2005 WD 02/ 057298 PCT/ 13S02/ 01538 SCHEME 2 C02R2 CO2R2 ab Dans
PG A- OH + H2N COZRl PG A-N\\\CR2R (Formula IV) (Fornula XZQL ol a
XI1) 0 Co¥® 024857381t c02H 0 6 , (Formul a VII) STEP H RN A 0158
Rl' HSTEP GO (Fornula XI11) COZRZ CO2R2 O 'O STEP 2 B RNA-N Br > R A-N
RLHRTH OOOO (Formula XIV) (Formula I') In the above Schenme 2, 'PG'
stands for an am no protecting group and "A" stands for a natural or
unnatural amno acid of fornula Ila thré‘kgﬂ}% as discussed ..-5 above. The
group Ris a carboxyl protecting group _ 2rimet hyl silyl, methyl,

allyl, benzyl or tert-butyl. The coupling reactions carried out under St ep
F and Step Gare perforned in the presgirce of a standard peptide eoypting
agent as di scussed above. In Step t he am no protecting group st be
removed prior to the coupling step In Step S’]IQ%EHEI he al pha- car bgxy
protecting group. R R of hhe co éj: rrrul 11T is ggl egtlly céa{nnved

and the resulting r%no car Efoxylﬁ c aci reat ed sequ sequentially wth

di azonet hane h onm ¢ agiduhq gikye the al pha br onpkgtAng ¢ rkor mul a
XIV. 1n Step I(?*Q?;ﬁ i/% ﬁ@oketon(e%%lof For rrura XIVis treated wth el -t%-helrf R15Z-
H (aryl)-C®H, (heteroaryl)-C>®2H or RL6(RL7)PC2H in the presence of an

i norgani ¢ ~ 15 base suct‘bas pot assi um car bonate or potassiumfluoride in an
i nert sol vent such as rret hyl formami deto give the (c::grrespondl ng corrpound

of Formula | in V\/qlch _ 2R? _
e /[ - .
' (Formula VII A STEP H
: ( : ,)— R—N7 ° A—N COR ————
RT H
STEP G L) e

- (Formula XIII)-

- o _ 0
. - - STEP 1
RL—NZ A—N Bf ————» RL—N7
R1_. R | H . S R
(o] _ _— O .
) (_E_'p.rmul_a XIV_)_ _ o {Formula I}

In the above Scheme 2 "PG“ stands for an ammo pxotectmg group and

- "A" stands for a natural or unnatural am]no ac1d of formula Ila through 16, as dmcussed

5 abOVe The group Risa carboxyl protectmg group such as tnmethylsﬂyl methyi allyl,

2 benzyl or tert-butyl

' The coupling react:tons carned out under Step F and Step G are

performed in the presence of a standard peptlde coupling agent as dlscussed above. In

Step G the ammo protecting gronp must be removed prior to the couplmg step. In Step

10 Hthe alpha—carboxy protecting group R of the compound of Formula XTI is selectively

* removed and the resulting mono-carboxylic acid treated sequentlally with diazomethane
and hydrobromic acid to give the alpha-bromoketone of Formula XIV.

In Step I, the bromoketone of Formula XIV is treated with either R¥Z-

H, (aryl)-CO2H, (heteroaryl)-CO.H, or R*R'")PO,H in the presence of an inorganic

15 base such as potassium carbonate or potassium fluoride in an imert solvent such as

dimethyl formamide to give the corresponding compound of Formula I in which B is
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22 1 8 MAY-2005 WD 02/ 057298 PCT/ US02/ 01538 CH2ZRLS, mzooo(aﬁym\gozﬂr%l |
0 a

CH2 OC( hete or CH2OPQ(R16) Rn, respectively. Conpounds
in which B1's @#%Qanent of Formula Il may al so be prepared BGT/ESOY B8 r

fashion. The protecting groups contained in substructures of the Fornula Xl
and A are renoved by nethods well known in the art. These reactions and

renoval of 5 sone or all of the protecting groups are involved in Step | in ~
the above Scitgizr?, éR,600CHAD, |@{m@®gte; he,.p f

of the instat i nventl.on of Ej alb@/ in whi c]t% B G%@%%(F@ﬁ}%fh g@gro @S
(i.e., Fornuf-gmpopodsofigrmuls [ i i o SgmenbosFon ulz 1§ may 21308 prepred

02/ 057298 PCiil Mﬁ@ﬁ!ae IBRBn. ma@vﬁeauﬁ@gﬁu s bb:@%tﬂm kB rddnfre S HiRe i?onﬂura’\il!d
(Formul a X\/)g?ci-i ECOZtBﬁ %% ﬁ:@c N. S}i& ﬂfﬁg Froc- A- OH . ( For nu
XV1) O H hitaae g veady gagiads eell KRov ik dhsrach, ihesaapiiong nd semoval of
some or all of the protectmg groups are involved in Step I in the above Scheme 2.
An alternative method for the prepa.ration of compounds of the instant
invention of Formula I in which R* and B are. both hydrogen (i.e., Formula Ib) is set
forth below in Scheme 3:
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R1- NR1' 00O2H (Formula XVIl) ON (Formula VII) H O C02tBu Ol‘jtll_b F‘@V 2%?—N
Hpo RL. HSTEP M ~NH (Forrmula XVII1)OH CO2H "OR1_N | A-H -
(Formul a | YO BAS1298 \ay 2005 WO 02/ 057298 PCT/ US02/ 01538 | n PEEREF0%538
Fnoc is the am no protecting group.9- fluorenyl met hoxycarbonyl and the
shaded circle | abel ed TS" represents polystryene resin. The coupling of the
acid of Fornmula XV. to a primary amne on solid support, preferably

am nomet hyl . pol ystyrene; is carried og Fm andard peptide 5 coupling
agents, pref erably using benzotriazol yl[roXy-tri s(N : ‘

pyr ol i di nyl ) phosphoni unhexaf I'ug @fpdtﬁxsphat e (pyBOP) in a inert solvent such
as dinmethy] formam de or N-nefhyl pyrrolidone (Step J). After renoval of
the Fnoc protecting group of XVl by treat_ pOat vbth  cogH

pyrrolidine- dlrrethylfpmma,m e, yam ne”i's coupl ed to

Froc- ami no aci d of .Fornul a H va disi ng st any: peptide SHRP cbupling -
condi tions as_discussedabove (Slegy N "Sbep L the-FTTD'(T“p'r_dTectl ng group
of the corrpound of ‘Formul a XV | '| re pved agai n by treatment with
pyrrolidine-dinethy esul ting - amne coupled to the
(N-substit ut ed) oxan&cg%lg?lgl ﬁwéo%r rrulra VIl again using standard. peptide
coupling conditions as discussed above- The tert-bOtyl ester of the
compound of 15 Fornmula XVIII is repoved by treatnefjit wi-th trifluoroacetic
aci d-net hyl ene chloride in t Yence of a trafp
ani sol e and. the resulting acjd cleaved fromthg
treatnment with 37% aqueous f 5

®rt by

trifluoroacetic acid, F'ﬁ?‘"éf‘ﬁrabl in a rat ”1/5/%1%?51{ to give the
aspartyl al dehyde of Fornmula If§ (Step -
NH o
)\ Frnoc—A—OH
{Formula XVI)O ﬁ (Formula IVa)
o
CO41Bu
Fmoc——Au—N/('/ N |
: NH ) g
R'—nNRYcocozH
(Formula XVII) 0 (Formula VII)
COs1Bu

"‘)H' STEP. M
NH —

(Formula XVIIT) 0

- ear%

(Formula Ib)
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20. - Phar maceutical conpositions of this invention conprise any of Mmh?

. conmpounds oﬁ#&z resent invention; and pharnmaceutically acceptable gp%s
t hereof , w ‘}?3 _

(hereinafter collectively referred to as "pharmaceutically-acceptable
carricers"). Pharmaceutically acceptable carriers, adjuvants and vehicles
that nmay be used in the pharmaceutical conpositions of 25 this invention

i ncl ude, but are not |ig t edhdQe i%n fLRaNge, tfi%u”?ﬁﬂﬁm ak#(ge]p?&gl?b:'{ggoﬁ@gts%_

| ecithin, sepum proteins, such as hugan serum al bumn; "bu
such as. vafrgRyIBKdgsarkbanyl gnd therbadedypirslelabelied P epeesenispelystiyene resin.
partial glyceride mxt un@scouplingifhalasd WeIVUARMLINAL % BELES aion solid
salts or. electr l%ﬂtﬂg uch .as_protam.ne sul fate, _disodi umhydrogen
phosphat &, pOIROL: EFIRRED GERDAME LN RSP I GRS o, UaRE Sepdarsmeptide
sal ts; cobl otamlingi | i ca,agemgnesi unprefarablyi cat e,usl yVi NYberRWiri2biylGLiris(N-
cel I ul ose-basgd;: 1suUb . [Bol vet hyl ene ol dium ., _
car boxymet hjﬁ( j_c'eP?%&gz)%@%gﬁﬂygrﬁiﬁxéﬁ%%%p&ﬁ?é%g%PYB OF)in'3 inert solvent such as
pol yet hyl enedipstiydiopmanyde emeNanothiy]l gutaolidose (Stdpy d): hifen eegloyalobf ahel Brasy
fat, and t ek phar saewut.i ¢ QRPQSHL i of this Jnyentio
Jholsclifiy SRR VI Wy SppGAlT At pRYRlne iyl ionid. e

be adm ni stered. orall arentera 0

rectal |y, nd€sHipe agune iy ¢appledhio Frapryamino apid efFormmiladVe disingssandsid peyiidd
and par-eyg er@upmgrtmﬁﬁéﬁéﬁﬂs@{ggemr(g%.KThe term 25 1 8 .MAY 2005 WO
02/ 057298 PCT/ US02/ 015%]8 o giare_ eral " as used herein includes

subcut aneous, i ntracut Thead: IPQG PRYGEHng gioup phithe gempound pf FommulacXiVHr

i

i ntrasynovias removedagsin iyl treatnichftiac pyrrolidine diweibgTotmanide bt HRCfRMHRL |
in
e

the for m of "Bl S54RBa \GREEAEE el BRRHERRG, f Flfnld ST Hghincisng Sudr
} gjr (ran(jlt ZPI g @qn%&ﬁfisomhnglcea@ihnpass disusﬁsed‘s?mm. T'H&itsr:—@uﬁ_;ﬂ_enﬂak@lﬁ.ﬂmﬁrﬁ{ﬁmnd of
i oAU RS RN Rl AP o o b B9 it i

di spersing qor wetting agents

suspendi ng Hfepresenceiaf adranpingagent sueinns enisple paddhe msuling adid olesvedifremathi | e -

i nj ectabl e sokd sippoRt B réAERANGAIBB 7Y agustis THRXAI8IRARRERE abﬂdﬁegagﬁ)&ﬁ%?
di | uent or ﬁ%ﬁ/ent e.for.d;O %XE%EBle, as. a sol ut g&l n 1, 3-but anedi ¢l . Anbng
the accept aBl & QRHIHCEE1% REF et g ratia of 1/ h&& -APhg sy . aspdy L addrtvde of
wat er, Ri ngEotmuladb (SiepM).and- i sot oni ¢ sodi um chloride solution. In .
additiopg sterile, fi. | 1S ale L) on enpl oyed as a sol vent or
suspendi ng medi um_ For_ thi %&E‘Bg%og‘g‘?%ﬁg%ﬁoa‘%d%%% fBYPHES AW B@&’P
i.ncl udi ng sSFAPRIIAS ofdhrmpresant disijion; antkpharMactutically decepabi salts thewbf vidi d
and its. 15 gy ﬁﬁrh%eﬂﬁ‘éa!ﬂ‘yaédc&ﬁﬁbﬁ:r @aﬁﬁﬁféﬂﬁuﬁiﬁtt&%ﬂﬁg %thefﬁéﬁte? fcoﬁectively
I nj ect abl es £83, AL e nat,,ulg al pharmaceutically-acceptable oifs, such as
olive oil & TR B @Bﬁﬂ“ﬁﬂ Y-acheRtMe r CarpstsylxYhamAcautienliyc peteptable
These oil  swmirti¢iscadjuednts uepesitclen tharayayebs@seddn tid phaAmacentical compositions of
25 this invention include, but are not limited to, ion exchange, alumina, aluminum stearate,
lecithin, serum proteins, such as human seram albumin: buffer substances such as the
various phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures
of saturated vegetable fatty acids; - water, salts or electrolytes, such as protamine sulfate,
- disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, and
30 zinc salts; colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based
. substances, polyethyleng_ glycol, sodium carboxymethylcellulose, polyarylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene glycol and wool fat, and
- thelike. : o : : : '
. The pharmaceutical compositions of this invention may be administered
: 35 orally, parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or
by an implanted reservoir. - Oral and parenteral administration are preferred. The term
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| ong- chai n:al cohol diluent or dispersant. The pharnaceuti cal c SItIOﬂS

“of this invention may be orally 20 adnministered in any orall¥ a %Ele
dosage for WPROHIPhg, but not linited to, capsules, tablets; us

suspensi ons and solutions. In the case of tablets for oral use carrler

whi ch are commonly used include | actose and corn starch. Lubricating

" agents, such as magnesium stearate, are also typically added. For oral

admi ni strati Ql&lﬁ Iﬂemp.apéullgié%gge% efridlyqdl | éﬁ%‘&ﬁ%ﬂb&ﬁ U%AC@%%@S aﬁgra%ﬁ&g

corn starch ueous suspensi ons are adm ni stere or

active ingr emh@ntusﬁﬂgan;dnﬁﬁ'@é@lcm HoERgHSVIRY| gras aﬁgﬂé@lgﬁpgal popd
desired, Cel’%ﬁla géﬁd}goﬁgﬂs%n{écmﬁqﬁémg and/or coI oring agents may be
added. The phar

maceutlc npositi.ons of this invention | so _be .
administered in the fof i‘PoP FHssEUE r?cg:gpqsgt}oqseﬂ% St ﬁﬁétf‘l’%l?}ﬁ & $euile
conposi ti gnsm[,é&w@rpraﬁ.:mi@paﬁﬁd eRymplexianga astailepijectasit aduesus roreokeaginous
with a sui tab

t at
TR X e e W R AR R
linited to, mousmghuitible, dispesimEonmeiting agetts/(seck agl forotxamplachiess 80) and

admi ni st at i o, gl L NEadRRY PARCUEREA GO DldraMifrOimal IS bE%eRkinjedtable

espeC| al |l y Ire eat ne I NvOl ves ar eas or organs

readi |y accesditisneor suspspsionl inap oo parepisralbpatoepiable silugy; eaftlyenty f‘?Ihe

skin, theg pé%éfd% %&M £(ﬁ{1t1819 E@Q%-bhﬁﬂecﬁbpu)kﬂmh the aebdpRbIsle v\éhiclbsamﬁtﬁohfdﬁltsi‘
oi ntment - contal Hi &02/ 05 98 ,PCT USOZ/ 538 it he di
active corrpciﬁéh?@kb%ﬁé‘i‘ﬂ@ﬁe%rafﬂl@?&ﬂl efetofilg sodim

t opi ICal ag néHlbrider Qélhﬁ@? of Idl h&dﬁmp@wnﬂts ﬁ}.fedt bils ardﬂ\cemrem:mnaﬁyldmtdaydmhas ar e
not linmted t n ner al ..oi roe R

gl ycol, pol ﬂi’i‘{f’@f Ry FusReading %&?@‘g Loéﬁp%%{ﬂhfaigf%{ S|4"§| n eﬁﬂ% and
wat er. Al termalhdngl synthétic n&thammd@me a datiyos¢itis.osnahaps pdeie mm dt
with a st 3le 8! ORfveS FAMusCANR! HeNfrphfuuid! b CinfRERAN S e RS

or dissolve N acarrier. Suit carrie I nclude, -but are not Jimted

to, m neral Wiemmacegtipallyzpoeapinbie «ilsamuch gs|ofivsr okt estorc gtly pspegially ia thelr
cetearyl al gidlxyethyRfidd |xﬁ$?ﬂ6ﬁ§inoihesgﬂﬂlz)§bluﬁbﬁ@|ﬂ@|su@p&ﬂi@iaﬂﬁxayﬁl@ contain a

phar maceuti ¢al™ conp s invention nmay also be topically applied
to the 10- Idﬁ%%‘cméi“f’ilﬁgaﬁlﬁ?n&@?% CFS8Bt al suppository fornmulation or in a
sui tabl e enema f or mul Thé opharibapewtidal yeaygmisitiztist pfnthite ineéntipat ofys bar eradllys o

nvent o e A b8 aplly RAGHEELES cobR ARG Bu® gof firited to,

CoNnposi t i ons:aaméespt@[bcis wlda@xﬂmﬁds AuspensioRTand Sﬁj‘é%cﬂﬂf\eﬁ thﬁr?éﬁmof tablefsclor oral of
phar maceut i gg %a?ﬁ?ﬂ—'k@ﬁ%}f’ﬁré‘ﬂgmﬁ?éﬂ?%sed SRAMR 1R 0580k b@ﬂﬁstaﬂeﬁ | Dulsrdaking
enpl oy ng b%gé}l/ts, such as mag%rcs&nhsetzsarsagel L?ebalalseO §pecaﬁr Va%Eilegei‘or orai QiRiriSiation in
capsule form useful diluents include lactose and dried corn starch. When aqueous
25 . suspensions are administered orally, the active ingredient is combined with emulsifying.
and suspending agents. If desired, certain sweetening and/or flavoring and/or coloring

.. agents may be added.

The pharmaceutical composmons of this invention may also be
- administered in the form of suppositories for rectal administration. These compositions
30 - can be prepared by mixing a compound of this invention with a suitable non-irritating
~excipient which is solid at room temperature but liquid at the rectal temperature. Such

naterials include, but are not limited to, cocoa butter, beeswax and polyethylene glycols.
Topical administration of the pharmaceutical compositions of this
 invention is especially useful when the desired treatment involves areas or organs
35 ‘reefdgly accessible to topical application.” For application fopically to the skin, the
~ pharmaceutical composition should be formulated with a suitable ointment containing
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prormters to enhance bioavailability, fluorocarbons, and/or other

sol ubil'izing or dispersing agents known in the art. The conpdufidMAbs20bi s

i nventi on BHOYI3¥Y in conbination with either conventional per/use2/oisss
anti-inflamuatory agents or with matrix netal |l oprotease inhibitors, 0

| i poxygenase inhi bitors and antagoni sts of cytokines other than IL-1(3. The
conmpounds of this i nvent lon can al so be adm nistered in conbination with -

i mmunonodul at.QLs br o i m ne, ntl hu al pha interferon antibody,
| L-2, GW CSF, o ‘JT% onr 1 %‘%ﬂ%&% ﬁé‘FP‘-‘rPd‘" g@' fdaipRacarrier.  Carriers for topical
di et hyl di t hi cadanmt:auen ofl ther cmapomissoﬁ &ﬁﬁ dfivertinl ireoheds; lﬂﬂchré ERP)Lifftedsh.n

25 prostagla p medi at ed di se, tons_suc
as infl arn’na'?{l‘ilitl):l %ralvﬁé, hﬂﬁﬂ]@e@&(‘%ﬁ%% © % Riralepn, Hropyiens &y %meP YorEsthylene,
conbi nation- HOHQ’%’PFQ@’IWQ hcmpmmdag@nublfytd@ywaayahd: &eaerni s Adtetithtively, the

sequenti al3 y phRrkAAHEAR RolpoShion! By RR! ieshalafl SRR Wl PRATRGEULECA
COITpOSI ti ons a IS | hventl on my conpris

ccor.di to.th

combi nati on 8?“@%%3@% RtV G@BPﬂ‘ﬂ}daSqSPmdaﬂodlﬁwlvcmm apeuridrc Switable carriers
pr ophyl act i ¢ imgedd, bie aid ﬂcﬁtaﬂnﬁéwttﬁmﬁ&ﬁl 8l SABRan SjoNoSRadl, g»B ;&R%a 1
treated:or prg n the st.ant ceut] cal conposT ns 1 nc? d:gty
but are not ﬁ%ﬁt%"r tF?W{a"}qr?fﬁ’(o ?@i‘ﬁéﬁ nol, o henzyimalsehali aediswatennd The
neur Iodegener Bhﬁm@cdu&@smnpmmbﬁsomf thi&lu:ﬁhrdnhaﬁ lhiay‘ladlé@%e t%ﬁwﬁﬂ? B(Eéé to the
i nvol ved jign e u C i.scheni c " hear

myocar di aIP |1r1c?%gé?cﬁtg bﬁé‘?’t b Hac%ﬁ HPPERILITY g?flﬁwgﬁ%fr(é“g“‘ S“th]@lﬁeﬁil@m
ki dney di seaamulatiop. |T®1¢ﬂﬂ? m@mm&&m kil48Q0R2¢10d&BH tAR idvention.

consequenee of their a Bartng: S esent

phar maceut i aI ﬁar osFIt]%éoIS ar(eé a_: soé%nsleEuléﬁoéﬁ?h%ggsg%mbeﬁdﬂmﬂﬁed
hemat opoi et i & 2 8918 tgpolon p‘&f‘?léﬁ?n Puth eamnpryitionsmse peenapsd advordinglto tebhniques
admi ni steri ntgelh-hzeﬁhaﬁtﬁhkt%rmmbﬁh&mﬁéelﬂnhﬁ fo%%l‘a%oﬂecﬁﬁﬁ:g?%egﬂéé %’Eélﬁﬁ!)
conposi ti NSut 1o als r ef rreq]H in as pat | OF
such treat nent ngﬁe lini’ 2; o P rktablgt @F‘%Feﬁ"laéle%e%bmtpﬁon
aut oi nmmune drewatars, ton@nhantmgéamvaﬂahamydlﬂme&baﬁﬂ bfd/ok hetheL R g’”orOf

y

hemat opoi et |c§sﬁg,£ a% E%Biﬂﬁ;éa%ﬂts who have undergone chenot her ap are
anot her aspect of"the |nstant inverition. Finally, as a further consequence

of their ability to i ﬂﬁPEPmPQB@#théhlngdm@omm;abe usmiamrmnﬂnhamlmth either
CONposi t i ongofvehtidRal Safli-ifflatirARbRO Gobis &P \Qf c\ﬁﬁé?]l% oltéa%% ][D]fh.bb g%ns
sease

to be us W0 transpl ant.ations Infla,mrator
or prevent e&l PHES E?’dg-tt org gnd afitagonigts of gy HprilB; and- adul t-
respiratory-distress s¥heresmpouaisgof ﬂﬂslt ﬁiﬁ%ﬁﬁﬂﬁ dbﬁe%@sbé”ﬁ&ﬂﬂﬁstexfeﬁr

exanpl e, rheyBhokdn RihNlhisoms é’lﬁatitg{y fe g u%roplmnme anti-human alpha interferon
' antibody,  IL-2;, GM-CSE,  methionine" ~enkephalin, - interferon  alpha,
diethyldithiocarbamate, tumor necrosis factor; nalirexons and 1EPO) or with
- 25 prostaglandins, to prevent or ‘combat- ]I,-I-medmted disease symptoms such as
mﬂammatlon e - '

‘When the GOmpounds of this invention are administe‘red in combination
~ therapies with other agents, they may be administered sequentially or concutrently to
- the patient. Alternatively, pharmacentical compositions according to this invention may
=30/ “be comprised of a combination of a compound of Formula I and another therapeutic or
prophylactic agent mentioned above. " '
The disease . states which may bé treated or prevented. by the instant
pharmaceutical compositions include, but are.not limited to, inflammatory diseases,
'-autoz.mmune diseases and neurodegenerative diseases, and for inhibiting unwanted
35 apoptosm mnvolved in ischemic injury, such as ischemic injury to the heart (e.g,
-+ myocardial infarction), braih (e.g., stroke), and kidney (e. g, ischemic kidney disease).
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erythemat osus, scleroderma, chronic thyroiditis, Gaves' diseqsp, MAY 7 n'pr%n
aut oi mune gastri-tis, 15 insulin- dependent di abet es nellitus, autoi e
herol yti c awNerm2457288t oi mune neut ropeni a, thronmbocytopeni a, PETAFSO2/0AES v e
hepatitis, nyasthenia gravis and nultiple sclerosis. Target

neur odegenerative di seases I ncl ude, for exarrpl e, anyotrophic |ateral
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i nfl anmat i onaUtSH’éW“Pﬁf disgRasss JKT gﬁ%ﬁ%‘{ﬁ FPep fe ©
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conposi t i onse, AR AeLORRS sivlck] B@ﬂc@ﬁ@&té@a&ﬁy TRShIHAES ﬂiétrbﬁseajrncﬁbmepr duRiet
i nfl anmation or, sépsis causedpag ad ari e%%gl% L,.nf ec | i.ncl udi,n
i >N |

bacterial, @uoimpwes dissaes, QP fr 3 dﬁ?e’%ﬁ‘él fogus
both gram pO@ymbmt@ad Slaoiaaa hioidthyreiditss, Cﬁ‘mmb Hssasaf agmmmslgastrﬁls

RCT) o 1 nbao el PR, AF! el R dUE, Y e

(botulism, mmopbma, ﬂammbamt@en(fa nmacuv&myna@tmmm aoglcmaltiple

ski n abscess, C dﬂ]ﬁ@ g1l
pneum)nl a). %fe“ep oco@ﬁgﬁgagﬁé%%ﬁiﬁﬁbﬁg%emf StF 5 T?)(sk?‘r‘oat 1

i npet i go, mﬂ@lﬁl‘@ﬂ% alzhgiraersi dispase. tagkingen's dissase. | sclegrosis. The
necrotizi ”9 Iasah@utieal E&ﬁﬁ'@élﬁ&:lsoﬁf ik avadicn. faynalee Gt nsed taptoriote wound

| ud hi Sal . | d f
o g1 R %e@éxaé. TorEgt disp% aporred ?yvf;%{ﬁ@%%f%@gﬁ oiss T per RIS HBAAS
(bacteri al rmgudjged iveith Asclicingc irdary, imfleddsi mysyardiddiisfection, sbokagind dwhemic
(meni ”9000‘3;}%@? gr?cga%%l { hﬁ%mﬁﬂtgac'élﬁﬁgﬁﬁ)?ﬁmsﬂﬁﬂg O3S AvenBOR M4 mfﬁé& be lﬁed to

Synpt ons’ as i on m cr o- organl sns may al so
treated: by tmtlnfmsmea&ie#ﬁpﬁﬁlﬁlﬂﬁ asadnyelved vathgeral dngcions. ude, for

exanpl e, .  The invention provides compositions and methods to treat or prevent a’
25 -wide variety of pathologies, imcluding tissue or cellular damage caused by
inflammation.  Such inflammation may be acute inflammation comprising the

. immediate and early response to an injurious agent, such as, for example, chemical

=

- agents (e.g., cosmetic agents, plant or insect derived agents), physical trauma, burns, or
... transient microbiologic infections. Alternatively, it may be chronic inflammation, such
._ 30 . as that resulting from the continued presence of injurious stimuli such as, for example,
| persistent infections by intracellular micro-organisms, prolonged exposure to non-
degradable inanimate material, or autoimmune diseases.

~ The compositions and methods of the invention may be used to treat or

:  prevent inflammation or sepsis caused by a variety of infections, including bacterial,
- 35 :flmgal and viral infections. Bacterial infections include both gram-posifive and gram-
negative bacteria. Examples of gram-positive bacteria and associated diseases include
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nycobacteria (e.g., Mycobacteriumtubercul osis and Mycobacterium | eprae),
corynebacteri a, irochetes. (e.g., Treponema pallidum (syphi|f§ $jAYad605
Borreli & b‘UF’d’&@?‘E@?l . (Lyne di sease)) nmycopl asmas, rickett Sicazdo8ogs3s

Ri ckettsia prowazekii 15 (typhus; fever), and chl anydi ae (e:g., Chlarnydia
trachomatis (pelvic inflammatory disease, trachoma)). In addition, the

nmet hods and corrp03|t|ons of the invention may be wused to treat or prevent -

cel lul ar_dang SuRESRC d .zati o ot gani sns

i ncl udi ng, for exanpl jé E ) p)[)a{"gfjgﬁ b ﬁﬂm}/lfﬂ e(g ?’E‘éﬂ) %aﬂné‘?v\é‘?thﬁﬁms
(e. gh, . dt aE)e(ﬂérhﬁ@i) f$takle§9)<;0marsmawd% (acmEs E,‘Si‘tlﬁ (amogsses Igeﬂxt@ shdokg)s eﬁﬁﬁne)
arachni ds r e.trea

i nvention i ﬁsctlgaudoecot? hos ha%%%%%% (EL&%H&IWB ﬁg&%ﬁﬁc&s Ql%fi%%%ve
may conpri s @ggntyef ahdawehmng@dl@rmr (IBfegtlQBS reedilgiofeyen ithevamatic fever,

si ngl e- st ar:ﬁeﬂ;ﬁ@[ﬁg BEaEs. e Bxam NGf A5aiRS %ﬂ?{,_ Rlé% u

| nclgude t ho ﬁnﬁﬂﬁl‘f%gﬁq ( s?lﬁ? gfr’lt | sengg&' ﬁé&%hwé éll}ik{ El%zuélﬁse
RNA (e.g., }% 0L, §P£§‘ﬁﬂe d( dever). Peerdonagips &@ugmloba,
as retrovir l)éwma(ymsgs (bﬂo&h&)al@naﬁMﬁﬁoﬂﬁh@Wﬁéﬂdéé a&@ﬂaﬁi@ﬂﬁ%ﬁfﬁhﬁ?ddle

di seases. thaf. tr ated.b tn vention include: variola pox)
her pesvi r usés, %&%g BT pes E E‘PBDJE'S?‘&"F PASHREfiE), - angks MNaisseria
(chi cken- pogon@mmcé@nom) ei n- Barr VI rus (m)nonucl eosis, Burkitt's
Iyrrphom;)) KSHV (Kapo c lovirus .30 (Dbl i.ndness '
" adenovi rus and SSat t?{g% é&ﬂgﬂ%%&?% LRicro n‘g"ﬁﬂ‘&@ms ma dlso
pol i ovi ruse tF’-ﬁ'f ok ithe daventigpe| S@Fh }Q-‘fmtmmfmm-organiﬂ:ss iélhde, \for Hﬁample
dengue, equmyeob@r&ﬁoheégt I My&ﬂﬁ@ieﬁhhﬁ R Gsis " 8RR rmésgﬂy o
VI Tus 5?5@@’

Vi rus, parar nf l'} za virus, and A tobacco nosalC Virus

been i npl i cAPERCHARtena, - SpiFqchetes o fegunatiepenesisn spallidnay  (ssphibie) tardatﬁmdia
t he i nvent i burgdonfieri. L(djym;:, dimsea)gamgﬂcaplaﬁiﬁ%| ﬁﬁket&ik&p%e g35RIRBHES p

20 w0 08 o5 o e GRdobiBINas T e Bafeng Eégsﬁigh%%?nqééﬁ

may be syst@fgase, ttachamd)) iloradditiors dla/mcﬂ:bds mﬁcécfbmpmtmmmyf e Lﬁehﬁﬂﬁ nhay b eC

or latent. (8 R @S8htyrl ﬁ!”ﬁg t reat syst.
i nfections that canploéaﬁl\é?gﬂsg\glleurﬁ%yh hagslggﬁ e&iel?h t{; T al
i nf ect i ons.CTEYHSBY insluding, fox: exemple.nfunghopiotezgins &egplplasmodmm,) ﬂaﬁminson

with any. of(egevepewolhi) fikesy; eﬁexh%ﬁb@rﬂn&‘ed%se%é'%t Sﬂéd% rﬁ‘ﬁgy
and VII’ qgg%r hagi ¢ fever. Known vi ral  heno rhagl c ers 1nc e dI a
henorr hagl C Mar bur-g di sease, Lassa fever, Argentl ne haenorrhagic

fever, -and Bol i vian h¥irsk ikfRgfiiansf &)aermaﬁtbwh@@led B aht Sinkehtiod. MageddigaRases
_'KEELﬂﬁﬁ it %ﬁ“’”&%"é‘émpﬁ ATl TN ey ot Saflbimded o
enor r hagi OY-agepome (e.g., smallpox) or a single-stranded DNA genome (e.g., adeno-associated
_ . virus). RNA viruses include. those with genomes comprising antisense RNA (e.g,
25 Ebola), sense RNA (e.g., poliovirus), or double-stranded RNA (e.g, reovirus), as well
- .as retrovizuses. (e.g., HIV-1). Examples of DNA viruses and associated diseases that
may be treated by the invention inchide: variola {smallpox); herpesviruses, such as
- herpes simplex (cold sores), varicella-zoster (chicken pox, shingles), Epstein-Barr virus
- (xnononucleosis, Burkiit’s lymphoma), KSHV (K.aposi’s sarcoma), and cytomegalovirus
30 . (blindness); "adenoviruses; and. hepatitis B:  Examples of RNA viruses include
poliovituses, rhinociruses, rubella, yellow fever, West Nile virus, .dengue, equine
- -encephalitis, hepatitis A and C, respiratory syncytial virus,. parainfluenza virus, and
~tobacce mosaic virus, RNA. viruses have been implicated in a variety of human-
diseases that may be treated by the invention, including, for example, measles, mumps,
35 rabies, Ebola, and influenza. Viral infections treated by the invention may be.localized
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i ncluding filoviruses (e.g., Ebola, Mrburg, and Reston), arenaviruses
(e.g., Lassa, Junin; and Machupo), and bunyaviruses. In addl PAY 7605
phl ebovi r usaa) oiresokesdi ng, for exanple,. Rift Valley fever vi rlﬂglimmmxs
been. identified as etiologic agents of viral 15 henorrhagic fever.
Eti ol ogi cal agents of -henorrhagic fever and associated inflammation may
al so include paranyxoviruses particul arly respiratory syncytial vines,
si nce paranyxoviruyse re evolutignarily. clos to,.filoviruses.
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effected wr[ﬁ‘}ﬁ i nfecti ons nd henorrhagic 30 fever include, for exanple,
he B @9
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cells, fibrobl ast S, hep"atWSES)f HHdsmraye csbamated| with vival ihemarhegicethves
and conposi t{ psgaﬁ g, SHd RBlong aRAEVIBRRs RE enas
cells and i ncr ease vi abi \ébdg ?Eb%ne e ect or./ resof)]Znse ‘cel | gR %s és%’g
| ynphocyt es; Fymdngand yaNFusese ol additinny, cﬂm?l?%’“é‘eﬁéﬂc!} mg’ or

ma;:roplhage emﬂlsleetﬂlﬂkvaneﬁclfﬁeﬂw&kt yha*t@%{ebﬂﬁfléfﬁﬁddm@fﬁﬁomg]d J&laa‘gehfslj of tyral

not on nt.i n anel paratin or tre ssue .damage,an

nf | ammuds orh&eeEhasE odétE 1 BapogIsAb L PERIS 0 h%ﬁmi}a%oge BT sEsTeh
m crobi al ( einflamrbatidre ma alsbuinghide paramyn(aivxrump Particulinby trespiratdawt syheytial n
i ncreasi ng the it t

i a nuber VRS htER paRiogEs, ofe DovallgbM ASRRP IRGuEACES Bquiflles |
in cells of (Reblmanmund. st st enarchdﬁgdrsumdl 1983a1: SrTlﬁQ)naIp ddditam @télpryn%rswer

di sease pfogéa%ﬁﬁ; O ReABHhAEicCRRGRCH i IHAVY NendchASREASAI a9 Bil6dbifll Cooles
The term "ef

cti’ve amoun refers to e levels of the order of from
about 0.8% riollpPaRg FEIUE oSTRBBtIt IOgATIYH Kﬁqﬁ%r\g ﬁi’» fRYivVYs ATeBgus, o oRe Y-
per day for & y’&@nhfl Fdiestt dephspnOnek bemonihayi- ifodtanattocimndi (Crimian-Congo
Csonee Y i, i OB e PO ol B PR . b
_ -nephropathic epldemla) Furthermore, Sin Nombre virus was identified as the etiologic
agent of the 1993 outbreak of hantavirus pulmonary syndrome in the American
- 25 Southwest. ' .
The methods and compositions of the invention may be directed to
_ treating or ameliorating symptoms associated with viral infection, including, but not
- Jimited to, inflammation, tissue damage, and other physical manifestations of
- _hemorrhagic fever. Suitable target cells effected by viral infections and hemorrhagic
30 fever include; for example, cells of the menonuclear phagocytic system, lymphocytes,
endothelial cells, fibroblasts, hepatocytes, and many other ceils.
The instant methods and compositions also provide for enhanced
survival of antigen presenting cells and increased viability of immune effector/response
. cells, such as, lymphocytes, (e.g., Tlymphocytes, and B-cells), dendritic cells,
.35 mﬁc}ophage, and the like. Accordingly, the instant invention has utility not only in
preventing, ameliorating, or treating tissue damage and inflammation associated with
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10 by the admi nistration of fromabout 0.01 to 50 mlligrans of the.
conpound per kilogram of body wei ght per day (about 0.5 m|ljgr mmﬁ
about 375 dJwerig/osg&a9spati ent per day). The anount of the conpo 2/01538
Formula | that may be conbined with the carrier materials to produce a
single dosage formw |l vary dependi ng upon the host treated and the
particul ar node of adm ni stration. For exanple, a fornulation intended 15

for the oral ad tratlo s may contain fromO0.5 mlligrans to 5
grans of a 8%%8 Pﬁﬁ?ﬁ’ P‘P@gn%‘i el e h infsclepr bir alse dnandreasing the

conveni ent - apetenty afd }angqah’gmﬁmﬂlﬁmmMr aﬁszeetaéleﬂi e’I‘Eﬁé il £huNBELEY HBY AT
from about 5gi @ W a%‘i_i g ﬁglgetzjfl (# t he t *_t I on. Dosage unit

forms will general cont R Frcg}h ’tn cﬁ theytmpaing syfiew: leomer
mlligranms ofclhyardifei mey chametically faltfo dinehse prog2éksidn whd/bor kahuRdeite! BRtune

however, sh%sﬁ&ﬁeﬁp%fmﬁro fectlve anount™ for any particular patient
wi || depend upon a var] et}ée factors including the activity of the
speci fic conpound enpl dheém [eilechze apwumt \wsfaphtq dgmmrlavelhoﬁlth&ondeﬁeilﬁ-om

diet, tinme aboupolos Mgrﬁhk%abéﬁuitg)f ﬁ?ﬁ%ﬁ%%ﬁéﬂ%&hﬂ@ £R4E f ?ﬁeg%t%?of

|seas un

d nbi nat d
p; gge(r:]'?l olnngqﬁl ﬁgfegtﬁ ttm?g %e eé‘:’?@ﬁ W@%%@‘F% Gvmicalbsabon tt%mﬂlgramﬁs tohe

gonpounds diaboutikgmsiper patienk per @ayOy Fof tfﬂnﬁ@%ﬂléﬁﬁ{dgﬁﬁ 4 Bﬁé&ﬁé ted
i sease nv an.al so used as I nhi
agent s fSl or o? ré?m}ﬁfsg‘?dﬁgn ?%503315% ute(%je% S ﬁ?l@Wﬂ%ﬂPﬁbﬁ]@@n

al so usef ul 0§§0®owmhtpqldayédgem055 milfigrimsetbfabont 3.6 |gYaIb$ pe ﬁgﬁe{l . ced- 3

fanily of t |
ehgents. ¢ Eﬁ& conponnditarto it & BE oAl G F il %&E%%éy.%@mwm
used to bl ot HdtIBGERs tepreduceraysinglsaiosigrefoom will viny dbpendiagiuped thé Bost

bind to a stredﬁbeaﬁemerpaatﬁcﬁaf ﬁiﬂ%f&f&d&ﬂ%&éﬁﬁ&? FOF 818 4 Yori 1&:%&C gfﬂ%%gy

appllca hi ch aracteri ze conmercl a

d oth
ot ot eacd>: I E SFPHsHoLof Biens By soaians frogh BN ihEsins fo § tgl‘&th&aoﬁat .

35 | nI or der carhpaundhof Fornmelat 1 eonibmsfmwethfaﬁ ]E’typﬂé ﬁ@fesﬁﬂpgon{?&ﬁeﬁtoz%xh
exanpl es ar es,.are for t ust rat i Bn
only and ar@l a}%%céﬂ%&%%@; éﬂﬂw Y@%%‘%s o gkpub @5 percent

const rued a@f thefetel epmpasitiess oPesage mhéfonmenﬂll gmerailyamntwa)bet\hrscd #6m about

fol | owi ng Eﬁﬁm@{-@ﬁt %&&900%1%%@ 30 chem-cal
shifts are quoted - d0 JeLd fro tggﬁ\gﬁﬁt%?@%ﬁe@%g?ﬁ?% PREPARATI ON 1

ccet Bu “%03 +H3N. 1 O ¢ understood, however that the SpeC]ﬁG “effectlve amount” for
. any particular patient will depend upon a variety of factors mcludmg the act1v1ty of the
N spec]ﬁc compound employed, the age, body weight, general health, sex, dwt, time of
- administration, route of administration, rate of excretion, drug combmatlon and the
' seventy of the particular disease ‘undergoing prevention or therapy
:'25_ ' ~ Although this invention focuses on the use of the compounds disclosed
' . herem for preventing and treatmg IL-1 -mediated dlseases the compounds of this
mventlon can also be used as Iﬂhlblt()l'y agents for other cysteme proteases.
' The compounds of this invention are also useful as commercml reagents
o wh1ch eﬁ'ectlvely bind to the ICE/ced-3 family of cysteine protease or other cysteine
30 proteases As commercial reagents, the compounds of this mventlon and their
| denvatlves may be used to block proteolysm of a target peptide or may be derivatized
to bind 10 a stable resin as a tethered substrate for aﬁmty chromatography applications. -
These and other uses which characterize commercial Cystine protease inhibitors will be
evident to those of ordinary skill in the art.
35 7F In order that this invention be more fully understood, the following
examples are set forth. These examples are for the purpose of illustration only and are
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Me N, NANH H 2 5 PREPARATI ON OF (3S)-AM NO-4- OXOBUTANO C ACI D ( TEAT) - BUTYL
ESTER - SEM CARBAZONE, P- TOLUENESULFONATE SALT Part A: MAY 2005

N- Benzy| oxv¥4& 88057298 L- (N - Met hyl - N' - Met hoxy) aspart ami de R- (t AQI/US@/B638/| )
Ester To a solution of N-(benzyl oxycarbonyl)-L-aspartic
acid-(3-(tert-butyl) ester (14.65 g, 45.3 mol, Bachenm) in CH2Cl12 (150 i)
at 0OC (ice bath) under a nitrogen atnosphere was added

1- hydroxybenzo r| zoI e ra Al.dr | ch I

ethyl o ff RoRAHFLES Lonfin The Soarte o GO Yoo 1 any awt, oy B i S¥ing
(9.55 g, 49.. Hi-xamqﬂes Sirgion)NMRf dpeectra twere iobtpiagd H4CFOMES chexmcal Bhr@s are quoted
di et hyl hydr " l.QF.1 g, 52.3 mml, Aldrich) and N

met hyl mrphoﬁ%ﬁ%@§°ﬁfggﬁﬁ%%@&2?§%1%§ 1) were added. The m xture was
allowed to warmto roomtenperature over 3 hours then stirred at room
tenperature for 16 hours. The sol utipEEpARAQYOSENt rat ed under vacuum and
the residue partitioned 20 between ethyl acetate-5% KI{S04 (200 nL each).
The organic phase was washed in turn wth 5% KI HSO4, saturated sodi um

bi carbonat e and saturated.sodi-umchloride .solu 3y dri ed over anhydrous
sodi um sul fate and evaporated to 3Q_0i 5o, The offl was crystallized from
hexane to give the title product 5 ' ield) as a fluffy white
crystalline solid. TLC (ethyl adgtale), . si ﬁ'@‘]"e sdpt and PMA): Rf=0. 37.
25 A simlar procedure to théteone “above, starti ngl\vm f? 3 g of N
(benzyl ox§car bonyl)-L-aspartic acid-(3-(tert- butyI 2-fold scale up)
gave 31.1 (94% vyield) of .the titl roduct . 32 V\D 02/ 057-298 1 8 MAY
2005 PCT/ U802/01538 Part B: (3S)- (Beﬁ?%’ nyl ) Am no- 4- Oxobut anoi ¢
Acid (tert) Butyl Ester (3Sekmmar -bﬂmrﬂmraAmb(mathm"YLEst

N- (benzyl oxycarbonyl) - L- (N 25N Bﬁyl%]ﬁ% @5@{?& f3-(tert-butyl)
ester (15.50 g,42.3 mol) |n an%&rous *6t her 8,@5 ;%%zli‘? 0C (i.ce bath)

under a nitrogen at m)sphere was added dr opwi se_ toa 1.0 Msolution of

Li AlHA in etPpgh A-22. 0 iy

reacti on _sol Ut on TENper at ur et ween a ron tirne mn
the addil®ion of the IIMUm num hydr| de reagent was corrpl et e, the

m xture was stl rred atTddaS&hitn bfNN-(behgylogparisdigt)-byspditic diadd\p-Gert-butyl)
addition of 0 HAI!%JSS 43 9»' uh Id?nBachem) in CH2Cl2 (150 mL) at 0°C (ice bath) under a
nitrogen atmosphere was added I-hydroxybenzotnazole hydrate (7.29 g, 47.6 mmol,

7 'Aldnch) followed by  I-ethyl-3- (3 3'.dimethyl-1"-aminopropyl)carbodiimide

15 hydrochlonde (9.55 g, 49.8 mmol, Sigmay).  After. strrnng at 0°C for 15 min., N,0-
dimethylhydroxylamine hydrochlonde (5 10 g 523 mmol, Aldnch) and N-

' methylmorphohne (5.8 miL, 53 mmo} Aldrich) Were added. The mixture was allowed

to warm to room temperamre over 3 hours then stlrred at Toom temperature for 16

hours. The solution was concentrated under vacuum and the residue partitioned
20 ‘between ethyl acetate—S% K’[—ISO4 (200 mL each) The organic phase was washed in .

turn with 5% KHSO4 saturated scdlum bicarbonate and saturated sodium chloride

: solutrons dried over anhydrous sodlum sulfate and evaporated to an oil. The oil was

' erystallized from hexane to give the title product (16.10 g, 97% yield) as a fluffy white

'crystallme solid. TLC (ethyl acetate) single spot (UV and PMA) RF=0.37. '

25 A similar procedure to the one above, starting wﬁh 29.3 g of N-

' (benzyloxycarbonyl) -L-aspartic acrd-B—(tert-butyl)ester (2-fold scale up) gave 31.18 g

(94% yield) of the title product.

R S

Rrtl he
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10 (100 nL). The resultant m xture was transferred to a separatory funnel
adding _suf cﬂ\%&n; g% KHSO4 solution (75 nL) to dissolve the sdl . 20BBe
organic ph epar at ed and the conbi ned aqueous washes PREIUSO 11538 ed
with.ether (100 nL). The conbined ether extracts were washed with
saturated NaCl solution, dried over anhydrous sodium sulfate and
concentrated in vacuo with mnimal heating. TLC (ethyl 15 acetate): streaky B

spot (W andpRim: Rf O: (B%L@E&v(l SBIAARRI N IEA I £ 0 B HaBh W eid ()R

spot (WY and PVA): K 0 he crude al'dehyde was Tnnmedratery ta
aqueous ethanol (45 nL —m%m al cohol ), pl aced |n an ice bath and
treated wi'th sodi um aceT@t e 4 3. &3h@ond6. @f 2}3)3

re vvas redth)é

hyd hi d 5, 46.

(e batn it nderimif Tttt énda 5@%@5‘ AT A R

t enper gt uﬁg mé,:)catsﬁ‘i(} (ied haﬂﬁrmnd;hta Gitgbh Bmodflsire @flastzhﬂeﬂtcﬁﬁ lﬁ?IISGV\ﬁ)Sa 1.0 Md

removed unde tio acet n

water (100 riotGEHFIIANS: BN @W%%E%m@%ﬁ%ﬁm%? i fokes,

KHSO4, sat urkeaglipns §@1u!wnbﬁec:memtm twganl %—é‘t’ﬁ) r(aﬂénheaoﬂmnii-aqume After the
| uti ﬂﬂﬂﬂi Igmg {-e

3?yﬁelsgnsThgddg?§jmpi§ﬂmguct of th| S [éeaction it %erééﬁfegéﬂﬂé% "a?wgf S’E‘%d

simlar pr O(?é(ﬂlg eé ot 4l thyovuarchest by the émpmsezgd@omof 0.3 N KHSO4 solution

N- (benzyl®xy¢eo bahy) ) e MsultaRt hirkdd Rt BaX:ASR Nt 3 egﬁre(tg‘?( el Dhtdthe

uc

t tot h pbt ned
Cor o) e oy P S SR D 58 i b s, Ahe orgeni phase was

acet one/ net Isgpasated chidothi denbined) aqueens makhiartalckasetord-with Rile? Te00 MO i fe

foam TLE E%B@%S}V e e .4%?1%9%%%%27 brdr Ao S8 e

%2

(3S) - Ami no- 2nkydpus anst egneBotrytied fis veeudSwithcambazbiveting. TLC (ethyl
Tol uenesps f gpahie Sﬁié O LAD 'Pl\@ﬁ\ RE=0.48.- él‘L(% éﬂ]ﬂhggl{)ynﬁﬂpwneegpgpde

(3S) - (benzyl ycar bon no- 4- xobut noi ¢ aci
semi car bazm]&3 Oﬁﬁp‘{}(bg’g;@ %) RfR0-4Bsol ut e et hanol * (250 ni L) was - 33 1
8 Z/AYhZOOS - V\o 02/ 05 7PR8crREd hid agg?d&&és%d ﬁmn@&iﬂﬁ@y ﬂaﬁlc/h Bﬂlxgaﬁﬁ@&@h 5/ &)
and the res t under yd rogen
(bl | oon) o/ 185 @ btb Rl nadcfion o aceballpd FRad Sidpsothmr bestea (Aaa 466
consunpt i onmofol) ard sttratcarbagldﬁﬂiydrachlodcﬁ%m()rg 46Nbixﬁnolj AldrfchD m&txﬁﬁl’turé Yas
fol |l ow i seirfePsitge 9&@ %} duced. The
mxture was, fil tereg'ngﬁé 'él%%?%?“&%%d Y of & 338185 (g)'\r( ?‘?%‘f’ﬁ’é‘né‘?roms
chased wi t hEFRPERYYRen angd wﬂaﬁi dwermght (71£§n.iLl)S) tNest off the mmmmremoved under
chl ori de/ t obadat@ 4nli the reZs‘i»d e parkiQordVeedB& &h gp'fc :
crystalllne SO|Id TLC Oﬁﬁ(frldln g&# %gé%dgéﬁég( S|n es ;““iuv
and PMA) Ry washe CHijadlys naj | |
show up and saima:ted sodium chloride solutions; dned over anhydrous sodxum sulfate and
‘25 evaporated to dryness. The crude product of this reaction was combined with that of two
similar procedures starting with 15.40 g and 4.625 g of N-(benzyloxycarbonyl)-L-(QN'-
methyl-N'-methoxy)aspartamide-B-(tert-butyl ester) (total: 35.525 g, 97 mmol) and these
combined producis were purified by flash chromotagraphy on silica gel ehiting with
7 acetone/methylene chloride (3:7) then methanol-acetone-methylene chloride (0.5:3:7N to
- 30 give pure title product (27.73 g, 78.5%) as a colorless foam. TLC (MeOH-CH2Clp, 1:9):

single spot (UV and PMA), Rf=0.51.
Part C: (3S)-Amino-4-Oxobutanoic Acid (terf)-Butyl Ester Semicarbazone. p-
Toluenesulfonate Salt

..

To a solution of (3S)-(benzyloxycarbonyl)amino-4-oxobutancic acid
35 (tert)-butyl ester semicarbazone (13.84 g, 38.0 mmol) in absolute ethanol (250 mL) was
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i mredi ately bel ow the desired product, R.=0.18 (PVA only). Cfﬁﬁge
am ne was _t aken ugln CH3CN (60 nL) and treated with a soI 3 o
p- t ol ueneSHPOYIE*%ci d nmonohydrate (7.22 g, 38.0 mml) in ac ﬂ:’g (60
m.). The crystalline precipitate was coll ected, washed with acetonl trile
and ether, and air-dried to give the title corrpound (13.95 g, 92%yield)
as a white, crystalline solid. The optical purity of this material was

hecked b
(R (5)- o ag Rt P0G 61 ?"F%d?%%é’??lw B ety ceWJS?W%&& o imoiy

equi val ent sOBhYdIDE#I?Q&EﬂOPW i diLC (o %‘ﬁ%ml( ¥leg H@OI%S Hﬂ“ﬁcafﬁ% corEpigie g
product has cgnstlRipibetofahe 7stakﬁn RRatérial 60 0min}=2NbtdZ It 1£&iat>brtmﬂltb&oubw this

di | f t Th
puri ty of t ORI SIgsb g0 '?hms?i?t??éﬁ W obt e on e BiSbut e PRLH0houst
> 95:5. 34 wﬁabewa&ﬂa&mo hAUSOP DB hBSas GREBARAT mximbmde@\m\ﬁmm
Lo vcaEo et WA TS P AR (5 1 73nt Y 1Rt T G toine as 2 white

SEM CARBAZ OMyttalting Zolid4- M@AW@M@@) 0:205:10) single spot (UV and

462" - (N-t - Bﬁ@ dﬁﬁém rl@ ? bGel%uﬂded Bd&tﬁﬂrgﬁoﬁwpa
suspensi on r oxy- phénet hyl am ne 7.00 rich) in dry
di met hyl f or iemediate y hSeelow thedespred rradisl Bf‘éqg$§9%%‘?lnnﬁltrogen was added di
10 tertqgutyl dicar boqab%r&dela&mwﬁgta&eminoﬁj@d (smmL)addareafeddmma

terrperaturefor 1 the r u.It| r sol treat.ed e I
br ompacet at%"(@%"%’.’“ﬂ gn?ﬂiﬁg m@BQ ﬁ%ﬁ’t%\? ? ) ag%fo (%W
After stirriphy The mmm]hmpmq:lnIeewhmcon@tecb waash&"d@nﬂ&mmbﬂdenéeﬂ@r&nd
shows sorre un at.ed 0 tion
of net hyl %ﬁ%ﬁqgtvgﬁgh%erﬁhp ??éaeg/_ﬁ&(ﬁ%car%ate lﬂﬂ(? ot 14
mmol ) were added Af t'é'he sipticali perityoef #ris aeaterislowas chgelpdsb Ytqqgverwwdwe
partitie ”-.-"a, r (Zp@8qel eqglps - or ggaive ph Yasiegho:

successl veI erq? 5% pQt assi um bi uI f at e Ké
sol uti ons, (\{trlﬂwow vl 6‘1"961115 chlgpdg 2. b FQUEF nglESpg,,!m@gEfiz Toom
Triturati onepbelafifte; HhahE Thddibshed pRGiucgBaea ﬂBuBlEtgt’hflS@phﬁﬁHsml, Fei2.4 Hz,

4 &gapgggn@(gngg ST hr%e‘%ﬂ??f’dﬁ?%ﬁ%e%é 7153 937 oy PiTH ol ¢

. purity of the iitle compound obtained from the above procedure is typ1ca11y > 95:5.
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conmpound (14.75, 93% as a white granular, crystalline solid. TLC
(Et20-toluene; 2:8) R =0.53. Part B: 4-(2'-Am noet hyl Pheno y ﬂﬁsld
Met hyl Est eW@APTEPS ori de To a solution 4-[2'-(N-t-butoxycar ﬂ?\soz/ohgs
am noet hyl ] phenoxyacetic acid, 25 nethyl ester (18.31 g, 59.3 mml) in

di oxane (55 nlL) at roomtenperature was added 4.0 N HCl in di oxane (55
m.). After stirring at roomtenperature for 16 hrs, the mxture was
diluted with Et20, the precipitate co ed thoroughly with Et20
35 WD 02/057298 | T[ US02/ 012005 38 antﬁ)&&rcﬁwgcuo to give the title
conpound (14.55 g, 94% was a fluffy white, <crystalline solid. Part C
1-tert-But oxycarbonyl - Sem carbazi dyl -4-[ 2' - (4- Et hyl - Phenox acetic Acid)l
Met hyl Ester. 5 A solution of t-butyl carbazate (6.60 g, 50 nmmol) in

di net hyl f ormani de.” (50 nL) was added dropw se to-a sol ution

carbonyl di i m dazol e (8.10 g, 50 nt) i n-Cf12iB8 hyl f or mani de (80 nl) over 40
mn at roomtenperature under n|tr en.JAfter stirring at roomtenperature

for an additional 30 nin, O.acif-Hrret hyl
ester, -hydrochloride (1223 wa added a kolid in one portion

10 fol | oned byatrle_th (8. e ed dropvvlse over 30
mn. After stirring at \ rrperature 18 hrs, the m xture was

partitioned between Et OAc- (300 m_ ~The organi c phase was
Washed successively w th wat BX), 5% ‘potafsium.bisulfate, saturated
sodi um bi carbonate, and sat uRa NaCl solutions, dried over anhydrous
Na2SO4 and evaporated to dryness.  Crystallization of the resi-due from 15
Et OAc- hexane gave the title conpound ¢REPESRATIGNGF as an off-white .
crystallife -sol i d3SJHIEFOBRENENRGHOXVEABDNTE FA QméG-4- @ﬁbﬁUﬁN%{chQian

- But oxycar bonyl I
so:JutIXgn of - 1ytgﬁbuﬁ%caﬁ%ﬁ%@2§%%’%%$?@?, . :
phenoxyacetic. acid)] methyl ester (14 68 g,‘_40 nmmol ) in d| oxane (50 m_) at

room 20 terrppglahure und@Z.
After stirring at—room

with conc. HG and ext r’%b% WI?P 4@@7!@%]11@@16#1))13@!&%(7&%&191 pﬂnadeAkhmh)
washed wit h W@Mﬂaﬁn@gaws@ﬂmﬂalr@% U erR0RY Y i &@%eﬁ Q&Ja |
evapor at 261 é’l %}‘? f[cé Eg)cry | 1'ization of the crude oduct _from
THE- Et OA he"%?. e vE® ¢ éﬁ’pimﬁao 140z Sﬂmg abroom {gFRegatugesfor 1 br,
crystal |bi ne: fbelreslﬂﬁg@k(aﬁ«sﬁhﬁ%@vhﬁrﬁﬁb& withi meﬂiylFﬁromch&%tle (98% nIE:79 mmo])
Sem car bazi o n a rochl ori de To
sol uti'on of t%ﬁ'ﬁéﬁo&cartonyg gﬁé?ﬁnﬁ% ﬁ%é? e = t( Fﬁﬂmerame for 16
L hrs TLL (Et20~toluene 2:8) shows some unalkylated matenal remamed (Rf 0.43)
B and a second portion of methyl bromoacetate (2 0 mL 21 mmol) and cesmm carbonate
15 (4 5 g 14 mmol) were added. After stirring for an addltlonal 24 hrs the mixture was
_ partmoned between EtOAc-water (250 mL each) orgamc phase washed suceesswely
“with' water (3X), 5% potassxum blsulfate and saIurated NaCI solutlons dried over
anhydrous NaZSO,; and evaporated to dryness Tnturauon of the re51due ‘with hexane
gave 15.87 g of a tan solid. Flltratlon of the crude product through a pad of silica gel
20 -elutmg with EtOAc—hexane (2:8) and crystalhzatxon from hexane gave the title
ST compound (14, 75 93%) as a wh1te granular crystallme solid. TLC (Etzo-toluene, 2: 8)
Rf 0. 53

B Paﬂ: B _ 4—(2' Ammoethvl)Phenoxvacetle Ac1d, Methyl Ester, Hviroch]onde ,
‘ _ - To a solution 4-[2'- (N-t—butoxycarbonyl) ammoethyl]phenoxyaceuc acid,
25 _meﬂ1yl ester (18 31 g,59.3 mmol) in dloxane (55 mL) at room tempe:rature was added
4.0 N HCI in dioxane (55 mL). After stirring at room temperature for 16 hrs, the
mixture was diluted with EtO, the precipitate collected, washed thoroughly with Et,O
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phenoxyacetic acid)] (13.43 g, 38.0 mmol ) in dioxane (80 nt)- anlsole 515
m.) at room tenperature was added 4.0 N HCl in dioxane (35 ni 1}
stirring. at WQ8¥932% enperature for 18 his, additional 4.0 N T’Fﬁ“ﬂ?’@?&ne
(15 nL) was added. After an additional 6 his, the precipitate was

col l ected, washed thoroughly with di oxane then Et20 and dried in vacuo to
give the t|tIe conpound (11.67 g, 100% was a white, «crystalline solid. 36

N (9 i or ony PRECHSS, RG89 R i, A0 FomBakd (1455 &, 20%6) wag2 Aty e

-Butyl ) Est er cistadlineodalidi on of N-(9-f1 uorenyl met hoxycar bonyl ) - L-aspartic
acid-(3-(tert- butyl). ester (16.48 g, 40 mnol) in CI—|2CI2 (80 nL);
Setrahydrofuran 20 m) at 0C (| ce . 5 hath), urll)deE1 a at nrosphere was

JASH B WOy G RONYI-eRNGarba B ¥l -gnte R Jyl-Ehenoxyacetic

1-et hyl -3-(3, 3 d| met hy | AdidY aatB gw,yl)car bod| I mde hydrochlori de (9. 20
Pydr ochl o Pde. (468 g, AsSAHEM Oﬁhi Sl FeRTgH A SRk PRlanrisbn et o aBide
rochl orfde :

vvgr e added. T{® mmtu?mseadms drbpwise do taosolation, t;arblonp}ahmndmﬂ@(&ﬂe HBOrmiplPin
hours then st r 00 erd QU r

Concent rat ed ANy (EORACoVisdHd, Bl 56 P Srmpdfifrd didek BpRE. Aftr
acet at e- 5% KHsmﬁng 20000 tempetajure Toan ragéxﬁoaab%g@nméﬁmm@&pb@@@weﬂ}c
W th 5% KHSO4,, & 3ht1 gﬂﬁﬁggaﬂdemoﬂae 1@9 9@@.@1 )SksRieq Gs B0k Th 6Bk Yok

sol uti ons; dr|e s. sod | ate andafva orated t(é an. Oi

Purificat1®n f?ﬂlotﬂﬁé B Gd@e@ﬁ’m@? § opst S| iy ‘%@‘F"
el ut I9 gg/ WItlhd stiEtiEP\ Gt ReXANEmp | SR ﬁ)h;qra ﬁéEﬁl'éO)Amg@me whep aﬂtﬁiloﬁe@ﬁﬁﬁd&hS | 197:Ya3)
, % vyi.e col.or oam C ane 0
& (39 {oH W&F@Mi@ﬁ AR TR et IXEy D Gt @Ry 1%
Ester Semi carfszsiuth bisdii2te, (sdtufatéx;/ bed?hmwbncgﬂmaatep alkk sat)qatﬁi'oNa(E sblrtioos, dried

N-(9 fl

Ehoxyi‘QQSQr%%B%&?%??%% i BBl :i%égss Gy stalization of the residue from
et her (2505 - rﬁfﬁ)ﬁm-h@!@rl(elmemhﬂe copRpern (11559 ¥h) 8% AD wh@emsﬂéha@éohd
dropwi se to a][zléew()ﬁ@qu 9)]‘}&3:6]4‘54 in ether (14.5 nL, 14.5 muol )at such

arate as to p the reaction  solution tenperature between 0-5C (addition
time 15-20 nmin). After the addition of the [lithium alum num hydride
reagent was qeigibete, t DeerrBatotverrbesylSenticabasAdylO[25@-Fihyl-Phéfoxyacetichieid)]

hed by the d d
adaing sufticient 03 NkrcoHiedl ol of o b ousA LRty Tl (b
salts, the rihehoxkymcatis atidihsfotiyl extero(l14.68cpanftompl) imdigxang {60 chg)aﬁt goom
phase m%@%ﬁ%&:ﬁ&%ﬂu@’lﬁd&ﬁ‘ﬁu %9&'%%&@&51% REEKOR LRI 0NNT ). AkBEStikh@lut

niL). The-co room tem%f:rr;%re %(1:[ { hr, the mixture was acidified with conc. HCl and extracted with
© EiOAc (100 mL). The organic phase was washed with saturated NaCl solution, dried

 over anhydrous Na;SOg4 and evaporated to a white solid. Recrystalhzatlon of the crude

product from THF-EtOAc-hexane gave the title compound (13.44, 95%) as a white

25 crystallme solid. TLC (AcOH-MeOH-CH;;Cb, 1:1:8) Rf=0. 31

- Part E: _Semicarbazidyl-4-[2'-(4-Ethyl-Phenoxyacetic Acid)] Hydrochloride
o To ‘a solution of 1-tert-butoxycarbonyl-semicarbazidyl-4-[2'-(4-ethyl-
* phenoxyacetic acid)} (13.43 g, 38.0 mmol) in dioxane (80 mL)-anisole (15 mL) at room
temperature was added 40 N HCl in dioxane (35 mL). After stlmng at room
30 temperaturc for 18 hirs, additional 4.0 N HCI in dioxane (15 mL) was added. After an
' additional 6 hrs, the precipitate was collected, washed thoroughly with dioxane then
'Etzo and dried in vacuo to give the 1:1t1e compound (11 67 g, 100%) was a white,

crystalhne solid. '
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washed. with saturated NaCl solution, dried over anhydrous sodium sul fate
and 30 congentrated in vacuo with minimal heating. TLC (EtCAg- %emg}ﬁiep% 5

Rf =0. 40" The"@PHBY28] dehyde was i medi ately taken up in ethanopét [50—38
wat er- (45 mL}tetrahydrofuran(75 nm.), placed in an ice bath and treated with

sodium acetate (3.20 g, 39 mmvol) and
sem car bazidyl -4-[2'-(4-ethyl - phenoxyacetlc acid)] hydrochloride .(8.65 g,
; OC _

30 m(.Yl). ThegExture %PQF ' N{;\ 35 nitrogen
at nosphere for rs, (O =

and stirred 37--
1 0 MAY 2005 WO 02/ 057 it

pad4aidsdi gartml) e1(16f|rs) The m xture
d
was concentrated on a r'p(ggv%(ﬁl“)_r 5 rra er| P%’Eﬁﬂ:’ ?:'%ﬁatclﬁi BT(W'

precipitate

t t
18.36, ‘g of %bdrybg%‘e Ggﬂ&sglf%é)lfamﬂﬂon |ltlé31§2ﬂ31r).c(80mie) mhydrpﬁudmao oif.,) 5h0SC (ice
@
reacti on \fas bathjyiundeda Iﬁ&égfbnt fifosplherd vweldBldaed 1S5 SR ACH R Do16 %yﬁratg )(7 12 g,

t t t N
fS | 3(r)r Ieﬂgh\rllmet Eoéyeg?lggjﬁyl f"rlfo"(f)ﬂ 0 ¥t hglr6 136} Aodimyatbylal' taann@wopylﬁcmebadimaw
ester) and prdothlotded(d20 weenisetthiblac epice- gtﬁhhgh%‘@r@:f@r (351)Rndnpée

chior i de. ol P ety 2PEmE nRBOR0IL LL6E i prmol s Sat“ratﬁgmémﬁréé“m

dryness. ThemledV smoliere pdded |E¢mwm|medttbrmgmoama§ﬁteﬁﬁaeﬁhhb Rer
| el utiiog i t £ | d The™ conbi ne
gel el util0g Jibbiws BER e a@&@dlﬁ%da £ 13016 ofld @géso o R SPRE TR el

pr oduct - cont ai fractlons were e

fromtetrah T |Y e the regidue paititiongd; b@wcm@th)ﬂ ActfatdI%gK SN (2005md.
whi | i d:eadh SAY FOR
ite sol i d:cath)C THE6H dokiRfal Avakhdd 4Q%ces &%Q&?ﬁ%%%ﬁt%

|5 Val ues %ﬁn@%@mﬁ;@%@&%” e \%@Vc%qsgmommmu@mm sulft

conpounds ofand Ryaparhted (to wini dil. szgﬁctdmenrcﬂ‘Qw‘ama@ 0&1&5 g@%ﬁf gre
56 76

f t T
(1092) ) Bnd A e liing 0 thﬁ%ene“@%#a%%@@s% pioflveti /775 g,
(herein i ncofporighd aswolode )Tmaa@t@mehdaxam;:myk@eozgo pl ates. The

substrate is Acetyl-Tyr-Val - Al a- Asp-am no- -nethyl coumarin (AMC) for the

| CE assay a?,d A etyI - Val - Asp am no- 4- net hyl coumarin for the CPP32,
Mch2, Mh34&hd Mk BRI HICEIOXFea0ony! laminorh thféEOhu’fcﬁ@ teft]

HEPES, 1 mM EDTA o BatgHag - ey o) E | 2. M DIT at
room tenperature The t he
fol | owing co nents dlg,p % Eﬁ‘F‘&E ﬁﬁigﬁﬁ@w xr%bwlkm@w

0.153 nik cmqn_g@ﬁf)aapar@nydeﬁﬁe@mbﬁiﬂ)eéﬂér €16.20 5320 Lk} In @EEY(Fusd B0
buf fer . congy) ik TBCelbd Bart - habt FonitrdE2 ool sPﬁere%gé”%)ddeé drop Sehs) T M
' solution of LiAlH4 in.ether (14.5 mL, 14.5- mmol) at such a rate as to keep the reaction
solution. temperature between 0-5°C (addition time 15-20 min). After the addition of the
- lithivm aluminum hydride reagent was complete, the mixiure was sti_’rréd at 0-5°C for 1
25 b, then quenched by the dropwise addition of 0.3 N.KHSO, solution (100 mL). After
adding sufficient 0.3 N KHSO, ‘solution to dissolve most of the inorganic salts, the
. mixture was transferred to a separatory funnel. The organic phase was separated and the
-aqueous phase back-extracted with ether (100 mL). The combined ether extracts were
washed. - with - saturated NaCl solution, - dried over anhydrous sodium sulfate and
30 concentrated in vacuo with minimal heating. TLC (EtOAc-hexane): RE=0.40.
, - The crude aldehyde was immediately taken up in ethanol(105 mL)-
e water(45 mL }-tetrahydrofuran(75 ml.), placed in an ice bath and treated with sodium
acetate (3.20 g, 39 mmol) and semicarbazidyl-4-[2'-(4-ethyl-phenoxyacetic acid)]
_ hydrochlonde (8.65 g, 30 mmol). The mixture was stirred at 0°C (ice bath) under a
35 . nitrogen atmosphere for_ 3 hrs, allowed to warm to room temperature, and stitred
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50 L compound of Formula I or ICE buffer (control); and 100 L of 20 Eﬂ
substrate. 30 The enzynme and the conpound of Formula | to be h 280
all oved toWEr@iosEaBate in the mcrotitre plate wells for 30 MW%{@/(’&S%
roomtenperature prior to the addition of substrate to initiate the
reaction. Fluorescent AMC product formation is nonitored for one hour at
room tenperature by nmeasuring the fluorescence enission at 460 nm usi ng an
excitation wavel e nm_.The f] uoresc e chan 8

5505 V0 05/ 0SYSHREIREls B, icturg pues concgrtiaied bp 4 Koicyap %g‘*g\%‘"g&é&“d
and the nean rmllmpmgnqateomﬂbdteébyaHEUmmtTl:mmasﬂenal whas Idnt:d)m tzmwéntglm L®A6,
to determne ot HechAR bR of ANGEM Sld. OhePG:ARY pldifhr Biinis ROlcRIoh W8S édibBhba

B. Determ natgi on ssocl at1 on const ant ersi

const ant k3 vt that jof ecspealler iscale ireasition: (03¢ Eostarting withe/2h gl@pemmt‘i’ﬁi %f Nr@n

of a | CH gedsgof e%?hh&h@k?éa?@éﬁdﬁﬂ 1Ly e mﬂmwﬁ-@u I Coster)

I nhi bi tor; u3|ng he nodel represented by th far
£+l -~ El| - 2nd-parhitiongd between sliy] acetabteiraby P gt ot ok ‘haip?)n

at tinmet mi)t’)ré&m? Eédésﬁﬁimﬁwdlwithts% IEHBOE 4nd) satarated sddilhn&:hiorlﬁie dolutiGs,

VUK 1 Equatlo El anj denote { active yne
i nhi bitor, @Wge‘?t?wgt%nﬂ)dl "E%ranéo (gg %ﬂ?séh%% Icsidue was
enzyme- i nhi bpﬁnﬁe@bghﬁitrauomﬂnengh 2 phy. ofﬁﬂmalgel\ﬁmw with t6cabpdrofmanindthylene

55501 BB ol B S 0w o
concent r at i oandurebrystildiged ifrpm tatrabydrofieran-Ff0 tte @‘éﬂjﬁ%ﬁeﬂﬁlf’ep@éﬂﬁfd(lﬂemt &e69%)
€enzyme, respgel gmg@éohh EinL.c @ doig- M@@HLCHg@t%;nm QORGeRpIAL i on. The above

equations are u to det erm ne the K, an val ues of a 20 given
I nhi bitor bound to a ICE/ced-3 fam |y protease. Thus, a continuous assay is
run for sixty mnutes at various COPRBRRARATION 3of the I nhi bitor and the

substrate. The assay %Asg%o @&@%8&%&85%&%%&%&% bed above

for generating the daf

15 A Determination of ICsq Values :
o Fluorescence enzyme assays detecting the activity of the compounds of
Formula I utilizing the recombinant ICE and CPP32 enzymes are performed essentially
- according to Thornberry et al. (Nature, 356:768:774 (1992)) and Nicholson et al. (Nature,
. 376:37-43 (1995)) respectively, (herein incorporated by reference) in 96 well microtiter
20 plates. The substrate is Acetyl-Tyr-Val-Ala-Asp-amino-4-methylcoumarin (AMC) for the
- ICE assay and Acetyl-Asp-Glu-Val-Asp-amino-4-methylcoumarin for the CPP32, Mch2,
Mch3 and MchS5 assays. Enzyme reactions are run in ICE buffer (25 mM HEPES, 1 mM
EDTA, 0.1% CHAPS, 10% sucrose, pH 7.5) containing 2 mM DTT at room temperature

in duplicate. The assays are performed by mixing the following components:
25 50 pL ICE, Mch2, Mch5, CPP32 (18.8, 38, 8.1 and 0.153 nM
.=~ "“condentrations, respectively) or Mch3 (1 unit) enzyme in ICE buffer
containing either 8.0 ACE, Mch2, Mch3, CPP32) or 20 (Mch5) mM DTT;
- 50 uL compound of Formula I-or ICE buffer (control) and
100 pL of 20 uM substrate.

30 L The enzyme and the compound of Formula I to be assayed are allowed
_ to preincubate inthe microtitre plate wells for 30 minutes at room temperature prior to
the addition of substrate to initiate the reaction. Fluorescent AMC product formation is
monitored for one hour at room temperature by measuring the fluorescence emission at
460 nm using an excitation wavelength of 360 nm. The fluorescence change in
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except that the. reaction is initiated by adding the. enzynme to the
substrate-inhibitor mxture. The K and k3 values-are obtai ngéd} AY 2005

si mul at i ng 'We0245828ct AMC formation 25 as a function of tinpcwesudiibgs t o
Equat| on 1. The follow ng are exanpl es of compounds of the invention. 39 -
R -- --- 1g MAY 2005 WO 02/ 057298 PCT/ US02/ 01538- EXAMPLE 1 CO2H
HNHH OY O (39)-3-[N(N -{ -

NAPHTHYL) Ox A |
N (1- Nap%t hy )" P{N@%E?U&O%@A %ﬁlﬁgafs aé’ST*’@F &H P%Vﬁgwéﬁm Riptiedeas(a fupstign of 0
mmol ) and t imhebitkyd aohombétion il dek@nfinembl) inhibih2 Corednk@tih) paddueing 98

bat h) under added dropwi se a sol ution of nethyl oxal yl
chloride (1. %lhr#fﬁgggl%vﬁm in CH2Cl12 (5 nlL). Wen the addition was

conplete, the mxture was aIIovved to come to roemtenperature and stirred

for | fr. . m XDuemhmidQROGHE ek b keahdlifevbliPR bl dA0RM, 1

bet ween EL OAc- 5% KHS04. The organi C phase was wastied Wit o9 KH
sat ur at ed? NaCl somm_@ér anhydr ous Na2SO4 and evaporated to a

pi nk sol i d. Recrystal ! IPZJatthé)ﬁréirferdilbl% ﬁhwi'ﬁo:%%umm&écpﬁlﬁ 'Pi-oéésg&a&gzﬂ&
the N-(1- na&tﬁlhéfcg camd.ge . ester . 06 909 n
crystalline Etlﬁ%e a‘ﬁ'g‘;blffﬂi usipg ghe E‘i?dfﬂh’@l’%f’ 2t té@lhérfOUQW%
g, 8.6 mmol )fomelasaken up in dioxane (10 ni) and treated with 1.0 N Li OH
solution (10 nL, 10 mol ) and stirred at room ‘tenperature for 1 hr. The
m xture was acidified with conc. HCl and extracted with EtOAc. The extract
was washed with saturated Nad ‘sol Ukion, dried dggr -anhydrous Na2SO4 and
evaporated to. a pink sol |E+f{ecrﬁr=a£lzbz _'g'in .of _.thg chfe product from 20
Et OAc- hexane gave the title conpound (1. 71 g, 85% as a pink crystal l'i ne
solid. TLC(ACOH MeOH CH2CI2: 1:1:20) Rf = 0.06. Part B: .

(3S) -3-[ (N-Benzvloxvcarbonyl) Leucinyl] Am.no- 4- Oxobut anoi C Aci d

(tert)-Butyl Ester Sem carbazone T(K_a sol uti on &
(N benzyl oxycar bonyl ) | eud reSN- hy@rFoxsuc ESi ride---26 BielS (1 81 g, 5.0

mol ) g&ﬁ ature u der nitrogen was added;
(39)- am no iﬂ’i’ é)(ﬁ)?%nm Ca%%glaggﬁe ?ﬁ%)f% %qre &1 seni. car bazone, -p-

t ol uenesul fonate sal t (2.58 g, 6.4 mmol) foll ovved by dii sopropyl et hyl am ne

(1.2 n, N SIK | /k o
o - [P] + =[E] ({I]]I( ) \ )[I_e ..k-sﬂ(-'l'--';-- I[f] (1 + [S]) ’
K3 _ - _

S : Equation i
where E, I, EI and-E-I denote the active enzyme, m}nbltor, -hon-covalent enzyme-
- inhibiter complex and covalent enzyme-inhibitor adduct; respectively. . The K; value is
‘15 the overall:: dissociation constant of the - reversible binding steps, and '-k'_g' is the
+- irreversible. rate constant, The [S] and K, valueg are the substate concentration and
- dissociation’ constant of the substrate bound to the enzyme respectlvely [E] is the total
~ enzyme concentration. : :

‘OfF

The above equations are used to defermine the K; and k; values of a
20 . given inhibitor bound to a ICE/ced-3 family protease. Thus, a continuous assay is run
for sixty minutes at various concentrations of the inhibitor and the substrate. The assay
1s formulated essentially the same as described above for generating the data in Table 1,
except that the:reaction is initiated by adding the enzyme to the substrate-inhibitor
- mixture. - The K;-and k; values.are obtained by sxmulaimg the product AMC formation

25 ‘asa ﬁmctlon of time according to Equation 1. ' ' ‘

B ~The following are examples of compounds of the invention.
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6.9 mmol). After stirring at. roomtenperature for 16 hrs, the m xture was
concentrated and the residue partitioned between Et OAc-5% KmSEMMAYH’?eEﬂS

or gani ¢ phawe e29s7298shed 40 WO 02/ 057298 1 0 MAY 2005 |'tt/ ud&T/ERP3HRS3S
with 5% KHSO4, . saturated NaHCO3 and saturated, NaC solutions, dried over
anhydrous Na2SO4 and evaporated to give the title conpound (2.798 g) as a
pale yellow foam TLC(MeOH CH2C12; 1:9) Rf = 0.52. Part C

(3S) - 3- (Leuci nyf Am no- 4- Oxobut anoi cAci W Futyl Ester 5 Sem carbazone
To a solution of crude (3S)-[(N benzyl nyl )1 euci nyl ] am no- 4-
oxobutanoic acid (tert)-butyl ester sem carbazone (2.798 g, ca.5.0 nmol) in
absolute EtOCH (40 nL) was added.l10% Pd-C (0.40 g) ancbajz@pultl ng m xture
stirred under a hydrogen atnog he (all oon) hrs. The m xture was
filtered through Celite 10 vvasthe |It ]rtﬁe thyCH2CI 2 and the
conbined filtrates evaporate.dry re$d du was chased with
CH2C12 (2X 20 nl) to give thé od t (2.113 9) col orl ess foam
TLC(MeOH-C}L2C12; 1:9) Rfi= 023 N- (N - (1Napht hvl ) Oxanyl
Leuci nyl | Am no- 4- Oxobut anoi ¢  Aci d (tert) But yl {Est er- Sem carbazone 15 To a

3525701 euct niP SRR A AR St SRR A B B3I o A o e

(0.180 g, ca 0.41 mmol) in N-rrethyl pyrrolldone(l O m)-CHCI 2(1.0 L) at
0C (ice bathp, 4 der nN Q ndA roxybenzotriazol e hydrate (0.100

g) followed T -1' -am nopropdﬂ) car bodi i m de _
hydrochl of i de (0. 100 gTo0 65280%%1[9 ofAfl-émumaﬁhﬂwhqeg 30@f g0 Zompb g

EE OrA oom Eenﬁﬁ_ﬁz_ﬁxyﬁﬁn@(l shﬁrﬁhnsszﬁﬂ@nrmﬂ% VEG Ik I0CDesbatipike ?Jtogtend
C-wat er e ni c ase e at ur e

NaHoos ang. St pddedt Senibe & Skt e 83%5%?*%@%8%@%%6& Ao

evapor at ed t@HzCls 5 insl.). T%eﬂahe dddmsmduae ‘compdetey the umadhed wistdilofsted Qo tcongi toe

h | ;
the title  SOTBMALeLOnd el e ébgnma Gubdflendicl WEP RS2
Nap ht hol ;(0< awwﬁt)q_r@dcbmebanEM%5%<dﬂd @m e guganicsphaseampa Zuashed gvigh 5%

suspensi on GféBPhnd sithlfa(téﬁ N@lé-l RaIRRbAY laex avw AA%MAzgm4raﬂd%vaporated toa
oxobut anoi ¢ aci d (tert él‘l‘Jaiﬁ/zﬁiElest er_sem.carb Zor}{ﬂlé Bﬁ‘&’é b t{’é
CH2C12( 2. 0 Pl solid 2. the GrHIe GRRIBICH 2 ﬁ’FﬂtﬂP&j@ﬁ a1-
added trifl uﬂﬁmygbxmc IaduBQnétByD efie} - (21066 rgQSQO%) ngs ol qaiik saysthilias welsd.
stirred at m@ge%at ur)e%{I hrs, evaporated to dryness and. chased
V\nthtoluen- ereS|due was triturated
The methyl ester (1.97 g, 8.6 mmol) was taken up in dioxane (10 mL)
- .. and treated with 1.00- N LiOH solution (10 mL; 10 mmol) and stired at room
- temperature for 1 hr. The mixture was acidified with conc. HCl and extracted with
" EtOAc. The exiract was washed with saturated NaCl solution, -dried over anhydrous
NapS0, and evaporated to a pink solid. Recrystallization of the crude product from
20 . EtOAc-hexane gave the title compound (1.712 g, 85%) as a pink crystalline solid.
TLC{AcOH-MeOH-CH,Cl,; 1:1:20) Rf = 0.06.

Part B: . . (38)-3-[(N-Benzyloxycarbonyl)Leucinyl] Amino-4-Oxobutancic Acid
(tert)-Buiyl Ester Semicarbazone ' ’ :

. - To a -solution. of (Nubenzyloxycarbényl)ieucine N-hydroxysuccinimde
25 ester (1.81 g, 5.0 mmol) in CH,C}, (30 mL) at room temperature under nitrogen was
- added. (3S)-amino-4-oxobutanoic acid (tert)-buiyl. ester semicarbazone, p-
toluenesulfonate salt (2.58 g, 6.4 mmol) followed by diisopropyl ethylamine (1.2 mlL.,
6.9 mmol). After stirring at room temperature for 16 hrs, the mixture was concentrated
. and the residue partitioned between EtOAc-5% KHSOy. The organic phase was washed
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with Et20to give the title conpound (0.181 g, 95% as an off-white sol i d.
TLO(ACOH- MeOH CH2C12; 1:1: 20) Rf = 0.16. 41 1 8 MAY 2905--- WG §2MB% 72085
P?TI US02/ 0184892/453298 F: (3S)-3-(N-(N - (1 PET/0S02/01538
Napht ha) Oxanyl ) Leuci nyl ] Am no- 4- Oxobut anoi ¢ Acid A suspensi on of
(3S)-3-[N-(N - (I -napht hyl)oxanyl )l euci nyl ] am no-4- oxobut anoi ¢ aci d-

sem car bazone (0. 173 g, 0.36 mml) In 37% aqueous 5 fornal dehyde(1.0

ntior i 1 ogehtt oy SHSEE! SRIRC b, "5 ciptitaind, ag seltians. daedubrer

wat er and théllhﬁdmm NagSQhanceeaperiqi toagioe tied titde tospbndECIIP @@@péﬂ@?@ﬁgw
with water. ﬁg@@@@ﬁ_@?‘legu ![&{_réts was extracted with Et OAc
ed with é a dried over

extract was vvash saturdated NaC sol ution,
anhydrous Na2SO4 and evaporated to a 10 glass. This was conbl ned with the

fSO| i d:-which pagd:ilter QMehdls: 6’0Htraﬁchc§’zﬁQni'% N 202
iltered through C |t<3S an gvapora e ryness. trie crud ct was
purified ydlssoIV|ng € e in CH2Cl 2 and precipitating with Et20
hexane. The precipitat @'mssmﬁﬁdxﬁﬁf@u@ygfﬁg@ ‘S@WHOB?Q% E@lfdo gg_gd
0.129 g, . 1:1
\B(ES) for RS i ot Rhust esley Sabicrhpne £230Riensn.S %@zpnv:@ absofute
420530(A m{ [ig LEEME@Q @LDV@@QMdeHI\iﬂ% BPd=C @E% Fﬁ)d-x?céilﬂlgn Nnu&hm%kéﬁ%dms)
é ( (N- Bepz U%%ar#“nv@iﬁ?%én@%% gxgjlﬁ% ghl}% oD Yaeé"rfbﬂgoﬂﬁh &elite
t ent - But esike (vaitls CHaC)> aaczhm@womﬁbidedcﬁluatés ey aparaedapt@pabs.
id,
aci ‘tert maﬁékldaéﬁﬁs chfsed30i8IC Pﬁzcgyggﬁ)?g H@E%aé}@%ﬁéﬁtﬁﬁ dp(?t @ ofr# Pasa

Tetrahedr on L er 9693-9
t enper at ur e @ L‘@ 9@(}3&9@ gz%dét?)ﬁﬁ-:bﬁﬂiyl oxyear bonyi') | euci ne,
N- hydr oxysucci ni nde ester (0. 402 g, 1.1 mml) After stirring at room

t enper at ur e g0 ,16 i S RerT e AT £
r esi due pur'ﬁ D "!Ih,_ ___R‘:

Et OAc- hexane ( 1 2) t oég@mmwl Eéter Segmmﬂmioﬁ@SSZ g, 6°/c) as a -

colorlegs, viscous ol o Bdhlite e NOG*ALSRy1IBSe 2hia (P05 g, 0.44 mmol) and
(38)-3-(leucinyl)amino-4-oxobutanoic acid (tert)-butyl ester semicarbazone (0.180 g, ca
0.41 mmol) in N—methylpylrohdone(l 0 mE)-CH,C13(1.0 mL) at 0°C (ice bath) under
nitrogen was added hydroxybenzom:ctzole hydrate (0.100 g) followed by 1-ethyl-3-
(3'.3"-dimethyl-1"-aminopropyl)carbodiimide hydrochioride (0.100 g, 0.52 mmol). Afier

20  stirring at 0°C for 2 hrs and at room temperature for 16 hrs, the mixture was partitioned

between EtOAc-water. The organic phase was washed with water, 5% KHSOQ;,, |
saturated NaHCO; and saturated NaCl solutions, dried ‘over anhydrous Na;SOy4 and
evaporated to a solid: The solid residue was triturated with EtO to give the title
compound (0.231 g, 97%) as an off-white solid. 'I'I,C(I\/IeOH-CHZCIZ; 5:95) Rf =0.32,

'-(1-Naphthyl Oxam' 1 Leucm T Ammo-4-0xobutan01c
Acid Semicarbazone '

-To a suspension of (38)-3-[N-(N'-(1 -naphthyl)oxamyl)leucmyl]ammo-4-

- ‘oxobutanoic acid (tert)-butyl ester semicarbazone (0.212 g, 0:39 nimol) in CH,Cly(2.0

. mL)-anisole(0.5 mL) at room temperature under nitrogen was added triflucroacetic acid
30 (2.0 mL). The resulting clear solution was stifred at ¥oom tempé'i'ature for 3 hrs,
T "evapomtcd to dryness and chased with toluene—CH2C112 (1:1). ‘The residue was triturated
“with EtO to give the title compound (0.181 g, 95%) as an off-white solid. TLC(AcOH—

MeOH-CH,Chy; 1:1:20) Rf = 0.16.

25
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WO 02/ 057298 1 0 MAY 2005 PCT/US0O2/01538 Part B: E MA\E @ﬂ@
(3RS, 4RS) 3- (Leuci nyl ) Ami no- 5- Fl uor o- 4- Hydr oxypent anoi ¢ ACI d, tert u
Ester. p- TOVOMR@SM8onate Salt To a sol ution of - PET/0S02/01538 -
(3RS, 4RS) - 3-[ (N- benzyl oxycar bonyl ) | euci nyl ] am no- 5-
fluoro-4-hydroxypentanoic acid, tert-butyl ester (0.332 g, 0.734 mml) in
MeCH (100 5 nl) was added p- toI uenesul sufonic ‘acid hydrate (0:140 g, 0.737
mmol ) and 10% C (0 7 X1 ogen
At mosphere. (B pony - SRRSO B b ILA St B GO 2
washing the filter cakdadth CH2Cl2 and the conbined filtrates evaporated

to d Th id A Ao
(0:371a) as & col or | 2 To oo obat1 IR SR RaphtThRk iRy DI Ry aahit

| ) Oxanyl ) Leuexabptanaisi nacid- Repdeasbazonsy dfbiihest afel® Aupabt et - B(itoy| aquepey

E)C(’ a |SO| tis i gt?mt%ld)%hﬁde(p @pﬁ%[,f)Yéckﬁéae{& &(135 iHLf-theltfihol(3. (1(): Iugﬂp mlsnns@eat room
anpl e art ‘A) 1n N ne one

tenpngr at ur e GHPEFEIHEFGE A grs( 7%‘%5‘??%%3‘25 1“?°§I‘I ‘}’;ﬁ\ﬁﬁq’nﬁﬁ

15 tetranet hyhter and @i fa&hﬁguwm@ [ib?é(ﬁp](tzﬁe ZdBeged ByadBtiomaind. wadhed rwih Mat&rng

f 0.5 h th t t

(SRs, ars) - 3. Thecehintiped aronliE BuiE Sl pllab Ga SuRPBIOAGT TRE extract was wpshid with

ester, p-t olwameand fameted daCl sehutidnl dged @verenhysrony Naghs and evaporated a

di i sopr 0 f iﬁxé‘ﬁra& QorbPirdBe: wﬁh%ﬁe 03 dvhich M'ﬂt@b&ﬁ%&ﬂloﬂhb %ﬂﬁé‘c{u% ik,

@n

CHZCI2(2 er stirrin roomtenperature for 16 ,gg% xtuye
was 20 parti g ibeChbEl @%&@Mﬁgh Erlteornsh fVaPPARdeto\LEYRES %h

wat er, 5% ?}@% t eﬁcb)NaﬁQEﬁ]ﬁg MheSrabi uﬁéﬁﬁd!m aid lpeddipibaingOrite Emy-er
anhydr ous 28041:‘7% or at ed tf g?(ggesls 66@‘ ﬁ@/\?/alsg gm&]dloﬁ/
flash chr on%@ﬁ‘eaﬁ&’s‘? Hﬁc@ tﬁecwgas eq Yr?ﬂct%? R “"fi) Fve
the title cqypouada(Rhidd Jold. %%(MG)I-&M@(DHEIEH@I@ flda:h(i)) Rf = 022 MS(ES) for

(3r9)- %W@%ﬁ%m%%%ﬁ% WMO% REoP8 Hhopent anoi ¢

Acid tert-Butyl Ester To a solution of
(3RS, 4RS) - 3- [ N- (N - (1- napht hyl ) oxany! ) o
am no- 5- f | uor o- 4- hydr oxypentanoi c acid, tert- butyI ester (0.163 g 0.315

mml) in CH2C12 (3.0 nL) at roomtenperature was added Dess-Martin
per odi nane. (0.160 g, 30 0.378 ) ). After stifrrin JzHoom t enperature for
0.5 hrs, the mxture was _dlluvm't _ shed with dilute
Na2S2(03; saturated NaHCO3 a 0 ' \ ; ﬁ ried over
anhydr ous. Na2SO4 .and . evaporip ndps. zlhe ¥ ue was purified by
fl ash chromat ography on sil%¢a=bel el utithg ‘t OAE- hexane (1:3) to give
the title conpound (0.155 g, 95% as a white s lid. TLC(EtZOCHZClZ hexane;
2:1:2, 243

(3R8)-3-[N-(N'-(1 -NAPHTHYL)OXAMYL)LEUCMYL] _

AMINO-5-FLUORO-4-OXOPENTANOIC ACID

- 20 Part A: (3RS.4RS)-3- [(N-Benzvloxvcarbonvl)Leucmvl'!Ammo 5-Fluoro-4-

To a solut:on of (3RS ARS)-3-amino-5-fluoro-4-hydroxypentanoic acid,

tert-butyl ester (0.230 g, 1.1 mmol, prepared as described in Tetrahedron Leiters

~ . 1994,33, 9693-9696) in CH,Cl, (2.0 mL) at ;oém.tenipcrature under nitrogen was

25  added (N-benzyloxycarbonyl)leucine, N-hydroxysuccinimde ester (0.402 g, 1.1 mmol}.

Afier stirring at room temperature for 16 hrs, the mixture was evaporated to dryness and

~ the residue purified by flash chromatography on silica gel eluting with EtOAc-hexane

(1 2) to give the title compound (0-332 g, 66%) as a eolorless, viscous oil. TLC(EOAc-
hexane; 2:1) Rf = 0.51. : :
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MAY 2005 WD 02/ 057298 PCTI US02/ 01538 devel opnents) Rf = 0. 35, )
positive 538(M-Na); negative 514( M %WZG%

CZ?I—|34FN306W‘%172%

(3RS)-3-f N ( pht hyI ] Oxanyl ) Leuci nyl ] Ami no- 5- Fl uor 0- 4- CREPESE2UNGEE
Acid-5 To a solution of (3RS)-3-[N (N -(1-naphthyl)oxanyl)leucinyl]am no-5-
fl uor o- 4- oxopentanoi ¢ Acid, tert-butyl ester (0.147 g, 0.285 mmol) in

CH2d 2(1.0 m)- anisole(0.5 n) at roomtenperature under nitrogen was

added trifl upaaaetic aGRd, 4}%8133-(ﬂéﬂcmﬁ|f'£ﬁﬁ§§9|]flh&%~$h&ﬁﬁﬂ-o% 2Bl X8B3 ort-

stirred at roomtenpera urie or r]r vaporarea to — Jdrymness
with tol uene-CH2Cl 2 (1: 8% 2 nate palkr ated with Et 20 10 hexane

t the titl g mmﬂaﬂ(bf 3R3 .
o give the title conp sb q3RBEMS)aB [(N-Bed1 66y Fe N?H%

Y B P

AM NO- 5- B3 W&H@i@hﬁ(ﬂ‘% (0:140 g, 0.737 mmol) and 10% Pd-C

4RS) - 3-1 N- 4- Aci d

ter% But§/l % 0. a so {gon % H@%aenzy o {)g% %ﬁ?rﬁig%ogg%’c CI

1.32 mol) & Wof@z( toedrﬁl)roagh@@h(m @ﬁ@smn}xelﬁitkafrcaketvmﬁQQHZM§ amioged

hdeOXybenZQ!‘ohﬂﬁﬁéﬂﬁltritE@'éﬁé pordild & Anfkes j%l s ¢

1- et hyl P3 carb V7S chasert Wit GG o 6161 7
e1 %5 m’ﬂ):ﬁ)"égﬂlB {‘#?Jﬂn a%g%%{,?g%/s Pg‘%:nﬁ |!”r:1e mxturre was trea‘fed

W|th (3RS, 4RS) - 3- am no-5- fI uor o- 4- hydroxypent anoic acid, tert-butyl ester
] g ; Il.G | 10 warmto roomterrperature

poed &

0.228 1p
,(Af ter s'%ll’err o aylpCrxamyhLeug AEine-§-Fluoro-4-
partitioned between Et Bpdroxape drngsBigylInsge was Washed with water,
5% KHSO4, saturated t sol u dr over
é’ ‘?% a@ Eag’?éﬂ%%ﬁ‘én?%ﬁ%@)f%gﬂbggmmﬂbcﬁ&em

anhydr ous 2S04 and evapor at e ﬁ)
02/ 057298 g%’FP@BB?/’Gl?@H Ajadn ermT3 yimplifibae(i. < mb)REHEHAPISy el utdtngoowht h
5}[ 2:; heganﬁ%ﬂj%%écgzlﬂid&ﬁ ;:)Zio t @ﬁcqggrggndo(@ﬁ%g Agﬁgz@llaﬁ)l%ﬁ'ss
Napht hy PRRAYIR BOI‘PPB"&?F&OQJ gbpEhmumel).cAfker stirsingtfor 0i5brs,
with (3RS, 418) mixtite\vissnizgdtek wag h%ﬂﬁﬂﬂﬁbf@kk%)%-@eucmybammoé fluoro-4-
hydroxypentanoic acid, fert-butyl ester, p-toluenesulfonate salt (0.371 g, 0.749 mmol)
and diisopropylethylamine (0.39 mL, 2.25 mmol) in N-methylpyrrolidone(2.0 mL)-
CHZCIZ(Z 0 ml). After stirring at room temperature for 16 hrs, the mixture was
20 partitioned between FtOAc-water. The organic phase was washed with water, 5%
KHSO;,, saturated NaHCO3 and saturatéd NaCl solutxons dried over anhydrous NaZSO4
and evaporated to dryness. The residue was purified by flash chromatography on silica
gel eluting with EtOAc-hexane (1:1) to give the tifle compound (0.213 g, 5%) as a
" colorless foam: TLC(Etzo-CHzclz-hexane 2:1:2,2 developments) Rf=0.12.

25 PartD: =~ (3RS)3-[N-(N'( 1-NanhthvnOxamvl)Leuomvl'lAmmo—5-Fiuoro—4-
" Oxopentanoic Acid, tert-Butyl Ester

B " To a solution of (3RS 4RS)-3-[N~(N"- (1 -naphthyl)oxamyl)leucmyl]
‘ 'ammo~5~ﬂuoro—4—hydroxypentan01c acid;’ tert-butyl ester (0 163 ‘g, 0.315 mmol) in
CH>CL, (3.0 mL) at room temperature was added Dess-Martin periodinane '(0.160 g,
“3,0 0378 mmol). After stirring at room temperature for 0.5 brs, the mixture was diluted
o with BtOAc and washed with dilute NayS>0s, saturated NaHCOg and saturated NaCl
' 'solutlons, dried over anhydrous Na,S0O, and evaporated to dlyness The residue was
o punfied by flash chromatography on silica gel eluting with EtOAc-hexane (1:3) to give
~ the title compound (0.155 g, 95%) as a white solid. TLC(Ei,O- CHgClq-hexane, 2:1:2, 2

43



fl uoro-4- hydroxypent anoic acid; tert-butyl ester and follown q@\nqg%)ds
described in le 2, Parts B through E gave the title co 01938
white soli d‘”%(“é@sfor C22H24FN306 (MW 445. 45): positive 46 oS
484( M+K) ; negative 444(MH). EXAMPLE 4 0 0 C2HO O ~ H\ Nf 10 0% OC
| (3S)-3-[N-(N -(1 NAPnTHYL) OxAnmyL) VALI I 1 YL]  Ani No- 5- (2

, 6' - DI CFLOROSENzon oxY) - 4- OxoPENTANO ¢ Acn PartA:

[(N— Benzyl oxjsaidepadtdVats nyl pASpaMSESAHcifer, GrpHedN:Byt YMW- MeIhyT): petidive "

15 To a solu (N-Dben bonyl)valine (2.10 g, 8.36 mol) in
CH2Cl 2( 20 m§é§3¢§~@ P‘&%”%ﬁ%h?ﬁﬁ nitrogen was added
hydr oxybenzotri azol e hydrate (1.74 g) foll ovved by :
! 3 A (2.40
0506 3. lﬁlhbﬂ?zt <

| - et hyl - 3- (SP

8125mTD|).' T C 1O '

with aspartic acid, [3QOxepentmagigcid- net hyl est er hydrochl ori de (2.00 g,

8I I34 28 {gml) andtN”EP[BY%Qa&HBR![dff?I{%t N HnBP o;edaﬂylyiaacm? ﬁﬁﬁﬁlﬁs-
al lowed t'0 warm to roomtenpera er s | ro

for 2.5 hrs, ﬂvm%x@mggméom%hwwéfar %ifﬁ e(? 2%@%%%%1‘&? Cﬁa&

bet ween gt O%nm& (5 mih)et %M?W@Wm@@?ﬁ%ﬂ&d%oroﬁ%&ﬂwl 0
saturate and saturate SO r

and evaporat‘@%egﬁe?g“{lﬁ eff §918 %Wﬁﬁﬁﬂ fef )?%%Jrf '1% %Efptoral}lacﬁ% d
after titur alrlyﬁéssvaﬂdfblﬁkéinvi‘thxalm:le—mﬂ(ﬂb @cd) h&harresldue was Rfiturad4gith Piy®-

B: (Val I 1LAS t -A )

Sal 'E aTl)ﬂ)\é/t ’%{6}% t‘lﬁc%?’ gl gﬁ- enzy gx%@a?[o ZFA E%]t gg“’%’%?@?é%‘%@en-
butyl, a- net(ﬁ;aHzé@ﬁé}s (IVEW515967)8?0§2WQT‘6$% EP)E:MBPBQ YHhas added p- 45

~ 1 8 'MAY 2005 WD 02/ 057298 PCT/ US02/ 01538 tol uenesul sufonic acid hydrate

(1.55 g, 8.12 mmol) and 10% Pd-C:(O.'S&w resulting m xture stirred
under a hydrogen at nosphere (ball oon) $. The mixture was filtered
t hrough Celite washing the filter cake with CH2Cl2 and t he conbi ned
filtrates evaporated to dryness, The residue was chagedywith CH2ClI 2 to give
the title 5 product (3.85 g, ptitarive) asOa cglorless foam Part C.
[ AN - (1 Naphthol O xanyl)Va i) As rti}z,‘,\A)@, tept - Butyl,.

F‘

N x N
H

0 " 0

H

s (3RS)-3-[N-(N'-(1-NAPHTHYL)OXAMYL) VALINYL]
' AMINO-5-FLUORO-4-OXOPENTANOIC ACID

.Io carbonyl)Valin I-Amino¢5-F1uoro—4-

Hvdroxvnenta.nbic Acid, ter{-Butyl Ester
To a solution of (N-benzyloxycarbonyl)valine (0.332 g, 1.32 mmol) in
20 'CHZCI—)(’] 0 mL) at 0°C (ice bath) under mﬁogen was added hydroxybenzotriazole
.- hydrate (0219 g) followed by 1-ethyl—3 (3' 3'-dimethyl-1-aminopropyl)carbodiimide
- hydrochloride (0 317 g, 1.65 mmol). After stirting at 0°C for 10 min, the mixture was
. treated with (3RS,4RS)-3-amino-5-fluoro-4-hydroxypentanoic acid, tert-butyl ester
_ . (0.228 g, 1.1 mmol) and the reaction allowed to warm to xoom temperature. After stirring
25 at room temperature for 24 hrs, the mixture was partitioned between EtOAc-water. The
~ organic phase was washed with water, 5% KHSOq, saturated NaHCO; and saturated
 Na(l solutions, dried over anhydrous Na;SO4 and evaporated to dryness. The residue
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Met hyl E-ter To a solution of N (1-naphthyl)oxam c acid (0.683 %

mol , see Exanple 1, Part A) in N methyl pyrrolidone(7.0 ni)-cH CW??@I]SWL)
at roont 10W@AEY739%1r e under nitrogen was added PCT/US02/01538
O (7-azabenzotriazol-1-yl)-N,N,N , N tetranethyluroni um hexafl uorophate
(1.329 g, 3.49 mmol ). After stirring for 15 min, the mxture was treated
wth N-(valinyl)aspartic acid, Rtert-butyl, a-nethyl ester p-

t ol uenesul fonat e sal 3. 18 sopropyl et hyl am ne (1.66
nL, 9.53 mTB‘faf.P“ﬂ%P@ ﬂﬁ%r hﬂ@ma'ioglfa@ggf? #@&&W&gﬁ@ﬁf@e@nﬁr@ 1) ity givigy e ditle
was partiti osempdind@ 423y 870406 colirkess glhbe TOYRMBOHTIRSS, \Wwss) rEhed 7w t h
wat er, 5% KHSO4, saturated NaHCO3 and saturated NaC sol utlons dried over
anhydrous Na2804 and evaporat ed to dryness. The residue was purlfled by

fl ash chr omafaris or{3RiS)3e t(l-ﬂauhﬁlmbmmmlﬁfamwh&nﬁﬂé—ﬁmﬂ&ﬂo gl ve
t he t|tIe conmpound (1 30 g @ white solid. TLC(EtOAc-hexane; 2:1)

Rf = 0.48._ 20 Part D:. ' nhths) (K'yIV\allnllAsprrtlc Aci d,
Rtert-Bub yl Ester To atagmgt | whthot (3RS, R )-3-[(N-benzyloxycarbonyl)valinylamino-5-

[N-(N - (1- naghéyd-h Wﬂfnéﬂ@kw tildaeRebidyt e ﬂie%. gé@d@x
ester (O. 490%)9 Ql &;m %; ﬁgﬂé%ne &M: ﬁ&f&m%i?'la%@ﬁ% )ékl!()dg hm
sol ution (1.B%FHPeE gayve ‘? eétomn%lﬁﬂta@rmerbaﬁem@df MSES) for
the m xture C%@MMMU} poditive HEB\IFN A ¥BAAAHEY; NdafivEUY -Hye
extract was washed with 25 saturated NaCl solution, dri ed over anhydrous
Na2SO4 and evaporated to give the title conpound (0 481 g, quantltatlve)
as a white solid. - TLC(MeOH CHzC12; 1: XARMPDEWS. Part E ‘
(3S)-3-fN-(N -(1- Napht hol ) Oxanvl )VaI i nvl ) Am.no- S-Di azo- 4 0<opent anoi cAci d
tert-Butyl Ester To a solution of [N-(N -(1- naphtcé’yl )oxarryl )vaI inyl]
aspartic acid, (3-tert- 3@A0W yl: . ,
N- et hyl m)rphollne (22 L, : gl ) . iHh : 210 rrL) at -10C
(NaCl /ice bath) under 5 ' _ reforgat e (28 L,
0.22 mol ). After stirr '
anhydri dg, was treated wH _prepared from

46 1.8 2005 WO 02/ 057 / U 0 1538 0. 072 49 mol of
1-nethyl -3-nitro-1-nitros 'ag%(ﬁé %'I‘]O K-K‘Eﬂfﬂg-jlwé» L] Et20). After
stirring at-10C for 'M@NQI@EMOEOBENMQW@X‘@M@M@t ed and
the residue purified by flash chromatography on silica gel eluting wth
CH2C12- Et 20P hexane (1:2: 2) to g| ve the title conpound (0.062 g, 62%  as a

g Xy Ca ?I)Whmzlm@rnd%ﬁcﬂ B:textINity B of Metliyl - (1
Napht hvl )Q<arry| )VaI [ n\ﬁéém no 5 Broenp-4- Oxopentanoic Acid tent-B 1 Ester

: -1‘5 - .. To asolution of (N-benzyloxycatbonyi)valine (2.10 g, 8.36 mmol) in
- CHaCI(20 -mL) at 0°C (ice bath) under nitrogen was added hydroxybenzotriazole
hydrate. (1.74 g) followed by 1-ethyl-3-(3',3%-dimethyl-1" -aminopropyl)carbodiimide
" hydrochloride (2.40 g, 12.5 mmol). After stitring at 0°C for 10 min, the mixiure was
treated with aspartic acid; B-tert-butyl, a-methyl ester hydrochloride (2.00 g, 8.34
20 mmol) and N-methylmorpholine (1.1 mL, 10 mmol), and the reaction allowed fo warm
© o room temperature. After stirring at room temperature for 2.5 hrs, the mixture was
concentrated and the residue partitioned between EtOAc-water. The organic phase was
washed with water, 5% KHSO,; saturated NaHCOj; and saturated NaCl solutions, dried
over anhydrous Na;SO; and evaporated to give the title compound (3.55 g, 97%) as a

25  white solid after tituration with Et;O-hexane. TLC(EtOAc-hexane; 1:1) Rf= 0.48.

alinyDAspartic Acid, B-tert-Butyl, o-Methyl Ester p-Toluenesulfonate Salt
To a solution of [(N-benzyloxycarbonyl)valinyljaspartic acid, p-tert-
- butyl, a-methyl ester (3.55 g, 8.12 mmol) in MeOH (300 mL) was added p-

Part B:
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di azo- 4- oxopentanoic acid tert-butyl ester (0.135 g, 0.265

t et rahydr of Wi#2A53298 10 nl) at OC was added 48% aqueous HBr TUS02(91338:
mmol ). Gas evol ution was observed. After 15 min, the m xture was
partitioned between Et OAc-saturated NaHCCS, the or gani ¢ phase washed with
saturated NaCl solution, dried over anhydrous Na2SO4 and evaporated to

gL et e kte'xfghéggsgﬁsﬂﬁgméga%dm%ra S0 & Y o ol 1, 3¢ Y030 @) and

Elapﬂlt hvl %chani‘élbﬁl ik ABiiRed bnde?' : §ydrogen atmotsphere (lt3a]100n) for 2 hrs. The mixture
chl or obenzovl oxy) - 4- n i CAC u L er

(38 3L D (N Vs Bt P g “Gabingy e Rtk B GICT, R e Bmbined

aci d tert - but filtrars tesap6Ritction @;ynessla‘hmmdn)iuamaszc;t@sedi gl Gfbﬁém'@oglﬁeém ditle
(0.037 g, niL) at room 20 tenperature
under nit rggel?{oaigg (a'gggda assfg% 1Gor d‘“ofgﬂ

031 g, 0.53 mml). After
stirring at roomtenperature for 16 hrs Ilrsmxture vvas partltloned bet ween

Et CAc- wat er.. Pa]:f'é organ'___ : S8 wWAkSirtic
NaHCO3 and satura dri ed over an ydr ous Na2804 and

evapor at ed to dryness Mdue vvas purified by flash chromat ography on
silica gel eluting wit hr&taqmuw@mmﬁnagmﬁ)amcvmﬂ (6.68B1 ¢,€3.6® mumoh dsee

EgS)OBg ]gi\l- ( N% o VI S) (&m)%lzh}?’&fm# gngﬂ (bzm%b &12_(312(7701 mffr&t thom

Di chl or obmnzcmhg m)uré Qumlee ntritrogen Acvas Taldeds om(ﬂ—mb@ﬂzotl‘laml- ~yD-N,N, N, N'-

3S)-3-[N-(N-
5 6ot ont o eTafaBYheY @f&?é%%%nﬁé%%ﬁh?é‘ﬁsﬂ?ﬁ% uﬁﬁefz%ﬁﬂagf%‘%ﬁm the
0.125 ol ) mlxtL@HZQaQ(meaﬁbd*er AV-CealiyDaspapig agid.r Boertrier 1uﬁ%¥@? p-
nitrogen was uldfbﬁatfs' SHRI(@08! L, C3. 88 ndhnél ?aﬁdrﬂﬂsopiﬁfﬁlétﬁﬁluhﬁm&m 66 edr, 953

sol uti on was stl rre roQm tenperature f % evtggora ed to dr d
and chased wimmoDo| Adifs-sErpeg At (1poyy temppratuyp; fqr °0270% jong
PCT/ US02/ P4 53R twéeds O cWeatet I Thelr aigadic whlidse Ewva® waslgidv evitthevater, | %cKﬁﬁﬁ)@d

1675 o e S Rl N,

Starting wtreva@ﬁawea -tb Nirjdss. Theegsituioywasopaifiad) b ifasly chematessphy epilica gel
4- 0xopent anoigg, r\%ﬁ?tbﬁé&aﬂﬁf 5 14 Pgﬁts {5 BB cBthouBa (). 153 2dyd)aislonbng

t he net hods through H the corrpounds shown
bel ow i n. Tab|sglz¢ 'I‘LC(EtOAc—hexanc 2:1) ’Rf—-

To a solution of (3S)-3-[N (N -(1- naphthyl)oxaﬁyl)vallnylla gjw 2[]95

-

20 “PartD: IN-(N'-(1-Naphthyl)Oxamyl) ValinvllAspartic Acid, B-tert-Butyl Ester
et To a solution of [N-(N'-(1-naphthyl)oxamyl)valinyl] aspartic acid, B-tert-
RRS -butyl or.—methyl ester (0.490 g, 0.98 mmol) in dioxane (2.4 mL) was added 1.0 N LiOH
~ . golution (1.0 mL, 1.0 mmol). After stirring at room temperature for 1 hr, the mixture
R was acidified with 1.0 N HCI and extracted with EtOAc. The extract was washed with
. 25 saturated NaCl solution, dried over anhydrous NazSO4 and evaporated to give the title
-compound (0481 g, quantltatlve) as a white solid. TLC(MeOH-CH,Ch; 1:9) Rf = 0.15.

Part E: (35)-3- fN-(N (1 -NaDhthVDOxavaVahnvllAmno-S-D1azo—4-
Oxopentanoic Acid tert-Butyl Ester :
To a solution of [N-(N'~(1-naphthyl)oxamy{)valinyl] aspartic acid, B-tert-
30 butyl ester (0.095 g, 0.20 mmol) and N-methylmorpholine (22 pL, 0.20 mmol) in
- tetrahydrofuran (2.0 mL) at -10°C (NaCl/ice bath) under nitrogen was added isobutyl
: .c;iiiorofo;mate (28 uL, 0.22 mmol). After stirring at -10°C for 0.5 hrs, the resulting
mixed anhydride was treated with excess diazomethane/Et;O solution {prepared from
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| so prepared: Table 3 O0 CO2H HH HB 10 MS5(ES) Ex. B Formul a- MV
Eﬁie ﬁe; I05 pcn420(2 6- di F- Ph) C23H2nF2N30i 555.53 578( M+Na) 5348 NMAY 2065
CH2Q( 2, 4, 6: W OSR98Cos H26F3NB07 573. 52 596( MkNa) 572( M H) 7 PCTAIS02/01538
Cl1120(2, 3,5, 6-tetraF Ph) Cn8H25F4N303 591.51 614( MeNa) 590( M H) 8 |
CH2Q( 6- Me- 2- pyron-4-yl) C2sH29N309 55155 574(MtNa) 550(MH) 9 |

- Ph- H33N309 663. 68 686( MNa) 562(M H) benzopyran-4-on-3-yl)
P Ty MR ( 604( M-Na) 694( M+TFA)

11 GoopoPhod SR BN BB el b REChEe- | itosamidine, 1.0 mL 40% KOF/1 0 ml
CH2Q( 2- CF3- PRRIOYI Alfter &tisring 27626 FoNEEAEB9n501 Bk 260 N3 Vs 88 Meenttated and

CH20( 5- CO2Meq, G2 Hﬂ? 91336 %%bs%g%wm 56&'\4“) ad(eintipg mﬂué CEAF 015
CH2OPQ( Mex1- naphgihi/ @?g%%@imﬁeﬁﬁs cﬁﬁlpmﬂdm%ﬁ/'gl\'ﬁ)%%%%fesﬂld TLCEOAC

CH2Q( 4- h dr
0-128((4- ¢ Hg 010 619.63 637(M-NH4) 618(M 1-1). Ph) 4
MAY 2005 WD 02/ 0’572%} JS02/ 01538 MS(ES) Ex. B Fornmula MW pos: neg.

Ph C31H33N308 575. 62 576( MrH) 574(MH) 18
17 CH2Q( 4- OCHCHCH3- Ph) Bouat $ e pheEx]) COpHBSNGCE

CH20(-1- Napht ¥: C32H3 i3

533. 25 534( M+H) S5I(MENF entancie Acid.tert Buhy

NH( CH2) 2Ph C29H32N406 S32PZIEI8ORMENETE ST 1 '

To a solution of (BS)~3 [N-(N' (1-naphthyl)oxamyl)vahnyl]ammo-S-
diazo-4-oxopentanoic acid tert-butyl ester (0.135 g, 0.265 mmol) in tetrahydrofuran (3.0

10 ml) at 0°C was added 48% aqueous HBr (30 pL, 0.27 mmol). Gas evolution was
observed. After 15 min, the mixture was partitioned between FEtOAc-saturated
NaHCO;, the organic phase washed with saturated NaCl solution, dried over anhydrous
NaySO, and evaporated to give the title compound (0 147 g, quantitative) as a white

solid. TLC(EtOAc-hexane; 2: RF=0.72. -

O Z{ IviT a

15 PartG; (38)-3-IN-(IN'-(1 -Naphthy)Oxamyl) Valinyl ] Amino-5-(2".6'-
Dichlorobenzoyloxy)-4-Oxopentanoic Acid, tert-Butyl Ester
: To a solution of (3S)-3-[N-(N-(1 -naphthylloxamyl) valinylJamino-5-
7_ bromo-4-oxopentan01c acid tert-butyl ester (0.100 g, 0.18 mmol) and 2,6-
- :dlehlorobenzom acid (0.037 g, 0.20 mmol) in dunethyliormam_lde (1.0 mL) at room
20 __temperature under mtrogen was added potassmm fluoride (0 031 g, 0.53 mmol). After
. stlmng at room temperature for 16 hrs the mixture was partltloned between EtOAc-
| :_water The orgamc phase ‘was Washed wﬁh water, 5% KHSO4, saturated NaHCO; and
_saturated NaCl solutions, dned over anhydrous Na2304 and evaporated to dryness. The
residue was purified by flash chromatography on silica gel eluting with EtOAc-hexane
25 - (1:1) to give the title compound (0.084 g, 70%) as viscous oil. TLC(EtOAc—hexane

:721)Rf 0.71.

©PatHM: (SS)—B-IN-(N'-(I-Nanhthvl)OxavaVahnYHAmm0-5—(2' 6
" D1chlorobenzovloxv)—4—Oxopentanmc Acid
| To a solution.of (3S)-3- [N-m (I-naphthyl)oxamyl) valinylJamino-5-
30 (2, '—dlchlorobenzoyloxy) -4-oxopentanoic acid, tert-butyl ester (0.084 g, 0.125 mmol)
 in CHgCIz(l 0 mL)-anisole(0.5 mL) at room temperature under nitrogen was added
_ tnﬂuoroacetm acid (1.0 mL). The resulting clear solution was stired at room
| temperature for 1 hr, evaporated to dryness and chased with toluene-CH2C12 (1:1). The
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9 \NNO OHO O

N-[ 1- ( 2- BENZI

(*)

TERT- BUTYL - Widcddisy299XALAM DE 5 Part A 3
(

9H Fl uor en- 9- vl met hoxycar bony! am no) - N- mret hoxv- N- net hy|
HOBt H2O COZt Bu COzt Bu HCLNH( OCH3) CH3 NWVM FnocHN
N(OCH3) CH3 FnobcHN CO02H CHzC(z 0 0 C-RT, 5h 84%
2- (9H- Fl uor en--9-yl net hoxycar bonyl|
Tesidv

tert-butyl ester

(5.00 g, 12.

EDAC. HCI

wps

Lo

M xture of di atereoners
LOXY- S- OXO- TETRAHYDRO- FURAN- 3- YLCARBAMOYL) - ET

succi.ni e aci d

e dke g spoRsvRd

L Y 25

PCT/US02/01338

sueci nam ¢ aci d

To a sol ution of

{0958 s,

est e

35 8 off-

equi v of 1- (%ﬁg@&ﬁql MB(EQ riﬁgtggiﬁ7@bNy®§Mdlﬁﬂm¢ hﬂ@‘sm@EDAWGt(GIMH\Ta)g,

14.58 nmol ) and

49 1 8 MAY 2a@£a'Wv§
m n before addition of HC

4- Met hyl nor pholine (NWM (2.00 mL,

roomtenperature for 5 hrs,

Et OAc/ wat & . The or gani Sfanting GRS e NN {1 -aphibyexansyh)
Qid t%ﬂ' Mtyp&%er @éé Eﬂarﬁiﬂ%rti ey e d@%&@é

ound e residue
thrgpgh #Jﬂ

NaHCO3, and sa
evapor at ed

col um
give the titlhg.
Et (Ac/ Hexane) Rf=

SHiRh&fod

to grve cru

chr orﬂ&ﬁ%@edphﬁ@ﬁlm I4|.
were SE

cog

H20 (2. 05
PCT/ US02/ 01538.
HN( OVe) Me (1. 42 g,

t he mxture was

13. 37 mmmol ).

uri

The m xture was

stirred at OC under N2 for
14.58 mmol), followed by
:ppAfter stirring at 0Cto

partitioned between .
Yl |amdnq-irbiewe- 5

gﬁgﬁethods .
Jheicom SF W&r@‘?‘%@)ﬁ""i’i‘}af '

WM 62 g,A85% as a white foam TLC (40%

1HNMVR (CDC13) S 7.75 (d, J= 7.5 Hz,

2H),

7.50 (t,

J= 6.9 Hz, 2H),740(t J=7.5 10 Hz, 2H) 733728(dt J=7.5, 1.2 Hz,
21-1), 5.71 (d, J = 9.0 Hz, 1H), 504(bcth 7.8 Hz, 1H), 4.36 (d, J= 7.2
Hz, 2H), 4.23 (t J= 7.2 Hz, 1H), 3.79 (s; 3.24 (s, 3H), 2.78-2.71
(dd, J = 15.0, 5.4 Hz, 1H), 2.62-254 (15.0, 6.9 Hz, IH), 1.45 (s, .9H).
MB(ES): for C23H25NO6 (4WE454. 52); posuéu ve 455 (|VH+) 002H '
' " H
NJ\H,N AN B
H i 2 H
10 AN
_ - MS(ES)
| oEx | B Formula MW pos. neg.
5 [cmoe, s-dim}hj CogHrFoN;0;  [555.53 5780+ Na) 554QM-H)
6 CH20(246—11*IF-Ph)  [CuthFaN;O;  [573.52 [S96(MANE)  [ST2(M-ED
7 1CH,0(2,3,5,6-tetraF-Ph) CutLFN;0,  [591.51  |614QMHNG)  |S9O(M-ED
'§  |CH,0(6-Me-2-pyron-4-yl) _castgNsog 551.55 ‘._574(M-'I-Na.) 550(M-H)
9 [CH,O0(2-Ph56- CHuN:O,  |663.68  [686(M#Na)  [662(M-H)
" |benzopyran-4-on-3-y1) ‘ : : . S
10 [CHLOPO(Me)Ph lea0p  [ssise  {ss20ME) 580(M-H)
| 604(M+Na)  |694QVEHFTFA)
11  |CHOPOPh, C.HLN:OP  [643.63 |666QviNg)  |642(M-1D
12 |CH,0Q-CFs-pyrimidin-d4-yD) |CrllaFsNsO; - [589.53  [612(M+Na)  |588(M-H)
13 |CHLO(5-COMe- CoHagNiOo  |568.54 |SOI(M#Na)  [S67QM-H)
_ isoxazol-3-yb B ,
2 ' 1-naphthy} o 631.62 |654QMNa)  [630QM-H)
14 VCH%OPDMG)(V naphithyl) C33f¥34?¢3 EP, @ ° oy |
15 |CHO(4-hydroxy-Ph) CoHlaoMs0;  [535.55  [537/538(M+NNa) 335%36/537
16 |CH06- OCOOCHCHCH3 CoHN:Ose  [619.63 [637QMENEL)  [6180M-ED
Ph) - :
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Part B: 3-(9H Fl uor en- 9- yhnet hoxpcar bonvl am no) - 4- oxo- butyric é i %A%e m,]g
butyl ester CO2tBu LAH CO2tBu Et20 N(OCH3)CH3-H FrnocHW-5 o

0 1hr .- 55%0%#P5E2%uspensi on of 3- (9H- Fl uoren- 9-yl et hoxycar bpayiusei/eusss N
met hoxy- N-met hyl - succinam c acid tert-butyl ester (4.57 g, 10.04 mol) in
Ethyl ether (30 nmL) at -5C was added dropwi se 0.5 equiv of 1:0OM Lithium
al um num hydride 20 (LAB) in ethyl ether (5.02 ML, 5.02 nunol). After
stirring at -9%C T ToJroom tenperature fpr I hr, the reagtiommxture-—was
treated with 5% KHEO4 (200 m ), stirrjed for- 5 min_and then_pMS(ES?oned

bet ween Et QAcjvigt.el. The organi c phasge p@fmmshawr satjyzat ed| Nafl,

sol ut.ion (200 n‘,}, ried-overNa2So4and—evaperpted—tg—-dryinress—fFhe+resi-dye.
was purified b; £ RGO e et fuFaiR on{35F7 ¢ ct576€‘f1+f8I ut i FE0EDN

Et OAc/ Hexane {2084 |@H0(LNgpbinelt he ti tbgﬂgp;moun;ksga;gkf g, 55% ap a clear

(g D\ [\ 7

E&H% \M#ﬁ(ts‘?’ﬁ'ﬁ?@_ﬁ? W7 261,

1= 7.2 Hz 11 36 (m

0 T (o P

7.33 (dt; J=

k]

- (id
2H), 4.24 (t;[JI%. ._1H), 3.54- 3. 46Hf:Na) | [481.00- pisowaand, JE. 17.4, 4]8
Hz, 111), 2.B23r 2y Cagend = 17. 7, He T3 %5 D5t a8 S)TO0.
C23H25NCE 30 'fv'u“vfgfi TF%—. posttive 30%‘,133\%3?#‘,9 AN SIS WAL O o

PCT/ US02/ 01535 Part C. 4 4-Bis-be to -3- : _

9H-f | uor en- 9-yl met hoxycar bonyl am no) - b x6jef g a6i d test-butyl ester BnOH
02t Bu p- TsOH H20 C02tBu / CH2Cl2 O FnocH H'Y A sieve FnocHN RT, 18h 40%
To a suspension of  3- (9H Fl uor en- 9- yhnet hoxycar bonyl amo) - 4- oxo 5 butyric
acid tert-butyl ester . (1.24.g, 3.14 nmmol) in Dichlorong rage (10 nmL) at
room tenperature was added O. 20 equi v TsOH: H20 (0.12 ¢ $3 mmol ) and
fol |l oned by A ' '- o _

-H O~
N ¥
S 0
0 ‘\<
0

(*) Mixture of diatereomers
N-{1- (2-BENZYLOXY—5—OX0—TETRAHYDRO—PURAN—3-YLCARBAMOYL)—ETHYL]-N (2-
' TERT-BUTYL-PHENYL)-OXALAMIDE

5  PartA: ' _ 3-(9H—Fluoren-9—vhnethoxvcarbonylammo)—N methoxv—N-metth-
- suecinainic amd tert—butvl ester _

EDAC.HCI

| HOBtH,0 7 CcOstBu

- COtBU - HCLNH(OCH3)CH5 - oy -
- . NMM

_N(OCH3)CH;

FmocHN— CO_ZH CHzCiz . o
| | 0 °C-RT, 5h -
84%
To a solution of 2- (9H—Fluoren—-9—ylmeﬂzoxycarbonylammo)—succmlc
_ ac1d 4- tert-butyl ester (5.00 g, 12.15 mmol) in CHLCLy(50 mL) at 0°C under N, was
10 added 1.2 equiv of 1—(3—Dmethylarmnopropyl)~3-ethylcarbodunnde HC1 (EDAC) (2.79
g, 14.58 mmol) and 1.1 equiv of HOBLH;O (2.05 g, 13.37 mmo}). ‘The mixture was
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room tenperature for 18 hrs, the reactlon mxture was fllter

celite and wueoésrzasate was concentrated 'in vacuo to obtai n REWPEPOISHR | e
conpound. The residue was purified 10 by flask col umm chromat ography on
silica gel eluting with Et OAc/ Hexane (10-40% to give the titl e conpound
(0.75 g, 40% as clean oil. TLC (40% Et CAc/ Hexane) Rf -- 0.68; 'HNNM

b he 211] 7&5;%@%5@7@%& ﬁrl%%%rs@%%? <{pddiiop deric] FNOmsye £33 4 gt
4.35 (d, J 6@3@( QMIZIH(2.00. 5855 21 03 () , After

1.39 (s, 9H . 5 for 93, 71).
( MENHA+) . Parwg@tzp % ag'?gff%%% ?1? %ﬁ?‘éénslvﬁ%r% n(;)%gl(aqe o
ai ni nol  nr oEIOYAd/eteR0 } Ihutqrgamf; getiade t was -voashyd eish evaten 23 %u KABSORBU satyragwh

021 057208 PCTeihDRoRb iRl AT Bty Ell N bl NG G ottt
Y HO O Rt, 18hgi¥eCOGuBe #l6so compound. The remdue was purified by flask column

4, 4- Bi x- ben - f @th )
Cort b S Skt by lﬁangoybiﬁ{dgow&ﬁdmmmaﬁ@)@b%ymc@v u e

at  room t emsenmawnd ( i gsﬁtff'}%n'fb"%er %{2%&2{%13%%){%‘3%

react i on m xUuneVR g@m @208 (@1 B WAEEL, ZEQ 780) (1, S 6.9 i, 12H), .40 ct,arwdvs
ot

N A e

Water (3 b0 2%
and evapor at gg tn{pmm@cs ﬁ@?&fﬂﬁ;ﬂﬁ,r%ﬁ& (BJ 7.2 Hz, 1H) 3.79 (s, 3H), 3.24 (s, 3H),

A no- 4, 4- bi | t ( i, rohehe
e LS AR Aty RISHE 55 95! ] DN £ 1y Hry 1S oA MS(ES)
10 To a sol utfon@giizslq%)@@/ﬂﬁﬁi& tpqsm‘sﬁl‘l%%@ﬂ;ﬁam nooxal yI ) - ani no] -
propanoic acid (0.37 g,. 1.27 nvnol) in CH2C12/NWMP (1:1, 3 nL) at room
t enperature under N2 vvas added 1.5 equ v HBTU 1. mml The
m xt ure sol uttiasinBiy pHAHuoren 9 ylmethaxyearnqnyia - gL
before addjtion of 1, fgﬁﬂ!{pm by Eta N (0.44 ni, 3 18 mol ). After
stirring at roomtenperature for 18 Ins, the mxture was 15 partitioned
bet ween Et OAc-water. The organi c phase was washed with water, 5%
_COotBu LAH CO,tBu

dropwi se 5.0 equiv ofBenzyl alcohol (1.62 nL, 15.68 nmol). 335 @é‘%@iﬁg

\_/

Et;_go

N(OCH3)CH; ——— >
FmocH . ( 3) - 5°C-RT FmocHN™ -

O 1bhr .
' 55%

_ To a suspension of 3—(9H-F1uoren—9-y1meth0xycarbony1ammo)—N—

:methoxy-N-methyLsuccmaJmc acid terr-butyl ester (4.57 g, 10.04 mmol) in Ethyl ether

(30 mL) at -5°C was added dropwise 0.5 equiv of 1 0M Lithium aluminum hydndc

.20 (LAH) in ethyl ether (5.02 mL, 5.02 manol). Afier stirring at -5°C to room temperature

for 1 h, the reaction mixture was treated with 5% KHSO,4 (200 mL), stirred for 5 min and

then partitioned between EtOAb/water._ The organic phase was washed with saturated

- 'NaCl solution (200 mL), dried over Na;SO4 and evaporated to dryness. The residue was

purified by flask column chromatography on silica gel eluting with EtDAc!Hexane_(ZO%)

25 to give the title compound (2.18 g, 55%) as a clear oil. TLC (30% EtOAc/Hexane) Ry =

0.35; "HNMR (CDCL) § 9.65 (s, 1H), 7.77 (d, J= 7.2 Hz, 2H), 7.50 (d, J= 7.5 Hz, 2H),

7.41 (t, J="1.5Hz, 2H), 7.33 (dt, J= 7.5, 1.2 Hz, 2H), 5.88 (4, J=17.2 Hz, 1H), 4.50-4.36

(m, 2H), 4.24 (t, J 6.6 Hz, 1H), 3.54-3.45 (m, 1H), 3.00-2.93 (dd, /= 174, 4. 8 Hz, 1H),

283274 (dd, J = 17.7, 5.1s Hz, 1H), 145 (s, 9H). MS(ES) for CyuHaNOs
(MW——S 95.45): positive 396 (MIH).

H
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KHSO4, saturated NaHCO3, and saturated NaC solutions, dried over anhydrous
Na2SO4 and evaporated to give crude title conpeund. The resi dL‘GBV\MﬂY 2005
purified byWQees729%0| uim chronat ogr aphy on silica gel el udi ngpgigBes i538

Et OAc/ Hexane (20% to give the title conpound (0.29 g, 42% as a ye(

foam TLC (30% Et OAc/ Hexane) Rf = 0.59; 20 'HNWR (CDC13) 8 9.53 (s, 111),
8.06 (dd, J= 8.1, 3.6 Hz, 1'11) .8.01 (dt, J=28.1, 1.2 Hz, 1H), 7.42 (d, J=
7.5 Hz, 111), 7. 7.25 7. 17 J= 7.5, 1211 111) 662 6. 53
(dd, J = 16. 2&g=g | 1 reny0-vimehos ;

1.45 (s, 9H), 1.38

negative 654 ([MH) 52 - -- ------- -- 1 8 MAY 2005 WO 02/ 057298

PCT/ US02/ 01538 - Part E
N-[ 1- (2- Benzvl oxy- 5- oxo- tetrahydro f Br@H 3-yl car banoyl )ethyl] N (2

,aoﬂ&teq-f_guﬁ{est&l'b 'IVB( ES) for 7H47N307(MN64579)

7-
3
M

tert- butyI phenyl ) - oxal am ¢ | @BiisOH.HXD1 ,,' ,( ~~OBnC2R¥BIFA/ Cz
t~f t~"V "O H -CQO2tBu A H, (C xture of diatergoners
4, 4- Bi s-benzyl oxy-3- {2-}(2-tert- butyl phenyl anvnooxal yl. )k am m)]

piehacidlt ( FFmechN-0.

propi onyl am no} _
stirred in 2050):% CHICI 2 (2 nt -a'e %om t enper at ur e. frer Stirri ng at
roomtenperature for 15 ;o ther n mxture was concegtrated to
dryness.to afford crude tittle corrpounds The residue was pyrified by
flask col utm chromat ography on silic49%el eluding with EtQa

(20-40% to give the title corrpounds (0.09 g, 4°/<) as whitg

di ast ereoner: - TLC (40% Et OAc/ Hexane) . Rf = 0 29; HNI\/R 10 (&

J=7.2 W, 113), 8.09(k, J= 7.8 Ie, @fl 93 (
IM 7.35-7.15 (m 71D, 18 §usRpusionaf 3-( ~F11wr -A'Qmeﬂmxyearbonyim@mq’xo'
4.90- 4.4 (hwyrm—qmdsem}ufymw(rrmm,,z 24 B3nay) aﬁmmo%ﬁleélaﬂé (@ tﬁatza.%a

Hz, 3 for. 54 oSl

( VH+) . ki M nof‘éﬂf’ Aot ey eoneﬂ@h@? Cr?r a(ﬂé% Om?')?l) QPNWO‘I@ by

(7 nglg) Zg (9 &f;flﬁ-l)@quw of Benggl éhvh‘ﬂl'()l 627od4, 15148 xﬂm lAfﬂer%niﬁaSg
11, 554 (o 5a% o ik 1 t‘hegeaﬁ‘g ‘igﬂzf ”"%ﬂﬁl"}% g e rﬁ“dﬂlﬁ ﬁjl't'?ate
2.55-2. 44 (42 |°Pi51°en$fatﬁﬁ ’eﬂd"acslo to opizip e title smmppgndg H)hewmaﬁe) whe purified
C26H31N3W6" biiiasii 8lndh) chipaditbdrihy SR silivhistl cRfing WV AR R exane (10-40%) to
| give-the title compound (0.75 g; 40%) as clear oil. TLC (40% EtOAc/Hexane) Ry =
- 0.68; "HNMR (CDCl).8 7.76 (d, J=7.2 Hz, 2H), 7.59 (d, J= 7.5 Hz, 2H), 7.39 (t, J =
7.5 Hz, 2H), 7.35-7.27 (s, 12H);537 (d, J = 9:6 Hz, TH); 4:73-4.52 (m, SH), 435 (d, J
= 6.6 Hz, 2H), 4:24-4.16.(q, J= 6.6 Hz, 2H), 2.55-2.50 (m, 2H), 1.39: (s 9H).. MS(ES)

15 for 037H39N09 (MW—593 71) p051ﬁve 611 (M+NH4+)

O PartD: 4 4—Bls-benzvlgg-3 { 2—[ ( 2-tert—butvl~nhenvlammooxalvl) amino]-

Co,tBu ' Co,tBu

5% piperidine/DMF
_ OBn - OBn
FmocH 15 min, RT HoN
Bn Bn
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WD 02/ 057298 PCT/ US02/ 01535 EXAMPLE 23 OOWO01 g ~~HoO-Y
(39)-3:[N- (N - (1 NAPHTHYL) OXAMYL) LEUCI NYL] AM NO-5-(DIPHE 1 § MAY 7005
NYLPHOSPHI Nwio@¢¥i57298 OXOPENTANO C ACID 5 Part A: PCT/US02/01538 -
i (N-Benzyl oxycar bonyl ) Leuci nyl ] Aspartic Acid. R-tert-Butyl, a-Methyl Ester .
To a solution of (N-benzyl oxycarbonyl)l eucine, N hydroxysuccinimde ester
(4.54 g, 12.5 mml) and aspartic acid, (3-tert-butyl, a-nethyl ester
hydrochl oride 3.00 g, 12.5 nm 1) in gHZClZ (20 ) at roomtenperature

under nitrogeniwas added 1Q N-net hyl ol i ne , 45 | ), AfOB
stirring at rogmt erature for 18 t he mx ur ebwas partitigned

bet ween Et QA =T . € 8 hed ~yd t % KHSOf, Set urasred
NaHCO3 and s tedd\laCIH soI ut i on¥M ﬁi{'\ over ydr us Na2 and
evaporated to gi've the. t|tIe conpound 6 g, as viscous oil. COzBu

TLC( Et OAc- hexane; 1:1) Kf 0.48. 15 Part B: (3S)- 34N- (N - (I
- Nauht hyl) Oxanyl ) Leuci nyl | Am no- 5- Brono- 4- Oxoventanoi c Acid tert-Butyl

Ester Starting with [(MheBﬂyb@mymy%(gH-ﬂwmn—ﬂwh]naﬁpaycarbomdmno)—butync
3-tert-butyl t
Exanpl o 4, PAFIGRE PSR sg? 1965 F0 9 ) ks 8ol 25¢ Rpeaasic e, () o

TLC( CH2C12- Etraéml“temnmtul‘b 2ARYr firing ot 8pm tepperahye for 15 min, the reactlon mixture
(39)-3-[ N N a{sl aghb“%(&agz(){ MISUGHRYA | A 50mm and then partmoned between
oXy P

(Di nhenyl p hoysh| 0 anoi ¢ ACI d tert.- But t
sol ution of (ES)%QW?W K2 RRATH W FARPE &’Y %éaﬁgﬁtﬁ@ satufated NaCl

di phienyl phos o aod %@F‘%"ql‘”r“"e“"’é* o e ’g“"”d&ﬂ T e 0 Gk
at IOr oo% 85 tIO a‘iﬁr‘é Oy g?%&fﬁ}ﬂggféﬁmi; ngiﬁ?/ufn’q%f or| 581&%?)010%
g, 0.58 nmol )read@rftbafe usedl iforr doupling reaotmnaearpmcktpméucftor 48 hrs, the mxture
VS P L4 oo et ten L Qonlhe o DR DL ROk BB mBabA islno)
anhydr ous NazEenaicdaeidaBdag.cH2T mal) in GHGAMBAT1L, 3 Wiy Bbgefim Jgsaperature
02/ 057298 P%HQO&/ Que3fided 1.5 equiv HBTU (0.61 g, 1.59 mmol). . The mixture solution was
- . stirred at room temperature under N; for 45 min before add:ttlon of 1, followed by Ets N

_ (0.44 mL, 3.18 mmol). After stirring at room temperature for 13 hrs, the mixture was

15 . partitioned between EtOAc-water. The. organic phase was washed with water, 5%

. KHSO,, saturated NaHCOs, and saturated NaCl solutions, dried over anhydrous

5 Na,SO; and evaporated to give crude title compound. The residue was purified by flask

~ column chromatography on silica gel eluding with EtOAc/Hexane (20%) to give the

title compound (0.29 g, 42%) as a yellow foam' TLC (30% EtOAc/Hexane) Ry = 0.59;

20 HNMR (CDCls) 8 9.53 (s, 1H), 8.06 (dd, J=8.1,3.6 Hz, 1H), 8.01 (dt, /= 8.1, 1.2 Hz,

1H), 7.42 (d, J = 7.5 Hz, 1H), 7.37-7.25 (m, 11H), 7.17 (&, J=1.5, 1.2 Hz, 1H), 6.62-

6.53 (dd, J = 16.2, 9.0 Hz, 1H), 4.72-4.35 (m, 7H), 2.66 (d, J= 6.0 Hz, 2H), 1.45 (s,

9H), 1.38 (d, J = 4.2 Hz, 3H); MS(ES) for C37H4—,N307 (MW-645.79): negative 654

([M-HT).
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residue was purified by flash chromatography bn silica gel .eluting with
CH2Cl 2- Et 20- hexane (1:2:2) to give the title conmpound (0. 1141% SRL208% a
whi te sol i dWOPRHFeWAC- hexane; 2:1) Rf= 0.26. Part D PCT/US02/01538
(3S)~3-1N-(N -(1- Napht hyl ) Oxanvl Leuci nyj ] Am no-5- 5

(D phenyl phosphi nyl oxy) 4-Oxopentanoic Acid To a sol ution of

(3S)-3-[N-(N -(1-naphthyl)oxanyi) |eucinyl]am no-5-

(di phenyl phogphinyl oxy) 4-oxooentan0|c aC|d tort butyI
0.16 mol ) i /A=E CHAY 2 2 ‘
nitrogen was added trltéﬁ_ugﬁg%ehtg (,g;glagngg 0 m_) The resul ti ng cl ear
solution was stirred at room tenperature for 1 hr, evaporated to dryness
and chased with toluene-CH2Cl 2 (1:1). The residue was triturated with
E120- hexane to give the title conmpound (0.062 g, 59% as an off-whit
solid. M5(ES) for C34H34N3C(3P (MW 657.66): positive 680(M-Na); negati
656( M H). EXAMPLES 24-27 15 Start|ng with

ester (0 114 g,

(3S)-3-[N-(N {I-naphtyl oxanyl Feuci 0y, am no- 5- e pemt anl c acid
tert-butyl e ,oal?arf VB} aCsz olFoui Mgt he SJle

described in 28, rt§ C through 13 mf hé ¢

Table 4 were a so prepar ed: 55°%C2uNMAY 2005 WO 02/057298 PCT/ 11502/ 0¥538
Table 4 O CO 2H OfyB HWYg~~:: HOy O MS(ES) Ex B) ModaibraiaMddas. neg. -

24 CH2000( 2, 6- di O - Ph)4 438 _ Eﬂ 1638 (()jvr H)
éﬂz?go&%%ﬁ by F‘?‘g%ﬂ] gHZBﬁ%%? 5?3%% @2185( $ m{)\nﬁyﬂsﬂxﬂ in 205%
CH2 OPO( M)’ PH‘I@?&I—B@W% rﬁenﬁ%ﬂﬂ\étz!rﬁué A QN me tZBgéﬁXfﬂgﬁﬁr 15

E;(f\l\/ELESt ﬁ?ough %j%‘lé tgogt 9"‘(6%361{5%%%@ ala’pdesc ed In Eét@lp Rompotnds.
( N- benzy! oxkarpodye WalpunﬁedrbsPﬂask célummmmﬂt@@@ anﬁiﬂéﬁ gelodli@ing Qbith
N-(1- nap ht hﬁt@ﬁ&@f@xﬁn@@lﬁd}b%) B Eivethe B0Y c&g%ounds (0.09 g, 74%) as white foam.
"' Major diastereomer: TLC (40% EtOAc/I—Iexane) Re = 0.29; YHNMR
10 (CDCL)$§9.53(d, J="72 Hz, 1H), 8.09(t, J="7.8 Hz, 1H), 7.93 (m, 1H), 742 (d, J=
- 90 Hz, 1H), 7.35-7.15 (m, 7H); 6.70 (d, J= 8.1 Hz, 1H), 5.45 (d, J= 5.1 Hz, 1H), 4.90-
441 (m, 4H), 3.06-2.83 (m, 1H), 2.53-2.35 (m, IH), 1.47 (d, J= 7.2 Hz, 3H), 1.4 (s,
9H); MS(ES) for CaeHz N30 (MW= 481.54): posﬂ:lve 482 (MH).
Minor diastereomer: TLC (40%- EtOAc/Hexane) Rf =0.22; "THENMR
15 (CDCL) 8 9.52 (s, 1H), 8.02-7.93 (m, 2H), 7.4 (dd, J= 8.1, 1.5 Hz, 1H), 7.36-8.28 (m,
'GH) 719(dt,J 930 1.5 Hz, 1H)667(d,.f 7.8 Hz, IH), 5.54 (d, J=5.4 Hz, 1H),
4.92-4.44 (m, 4H), 2.95-2.85 (m, 1H), 2.55-2.44 (m, 1H), 1.49 (d, J = 7.2 Hz, 3H), 1.44
(s, 9H) MS(ES) for C25H3 1N305 (MW— 481. 54) posmve 482 (MI+).
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appropriate acid or phenol for 2,6-dichlorobenzoic acid in P t(@@)z
conpounds shown below in Table 5 were al so prepared: 10 Tab H
~{ N~ B RIWflnbj/osts@ O MS(ES) Ex! RI B Formula MN Pos. neg. PCEBS((ZEHPJEQ Ph
CH2Q( 2- F- Ph) C28H26FN30O7 535. 53 558(M+Na) 534(MH) 56 A 8 MAY 2005 WO
02/ 057298 PCT/ 1J802/ 01538 MS(ES) Ex. RI B Formula MWV Pos. neg. 29
(2-Ph) Ph CH2C00( 2, 6- C29H25C12N308 614. 44 652/ 654 612/ 61 4(M H) di - Cl1- Ph)
(MtK) 30 (2-Ph)Ph CH20POPh2 C34H32N308P 641.61 _664( MtNa) 640( M H)

680( MFK) 31 (2-t-Bu)Ph CH, O(2- F- Ph) CoBERAMRBEZ3515 54 516( MrH) 514( M H)
538(M+Na) 554(MK) 32 (2-t-Bu)Ph CH20POPh2 C32H36N308P 621. 63 644( MtNa)
620(M 1-1) 666( MtK) 33 1-napht hyl -CH2 CH2Q( 2,3,5,(29 |§:27H23F4N303 577.48
600( MtNa) 576(MH) tetrg <Ph) §16( MtK) 8p 1-

C2sH25C12N3CH 602. 42 624 | Mi-Na H)
640/ 642( MtK) ( M+l FA) 3 _
652( M+Na) 628(MH) 66§

648. 40 646(MH) tetra 4! Br) Ph) 8)7 (2 2(H29C12N3(8
594. 45 6161618( M+Na 492 94( I\/I41) di - Cl -WBB (2-1) Ph & X 2, 6-
C23H20C12I N30$ 664. 24

_, (3S)—3-[N-.(N’—(l—NAPHTHYL)OXAMYL)LBUCINYL]
AMINO-5-(DIPHENYLPHOSPHINYLOXY )-4-OXOPENTANOIC ACID

5 PartA: [(N-Benzyloxycarbonyl)l eucinyl]Aspartic Acid, B-tert-Butyl, a-Methyl
| | Ester :
- To a solution of (N-benzyloxycarbonyl)leucme N—hydroxysuccmmdc
 ester (4.54 g, 12.5 mmol) and aspartic acid, p-tert-butyl, o-methyl ester hydrochloride
, (3.00 g, 12.5 mmol) in CHzCl, (20 mL) at room temperature under nitrogen was added
10 N-methylmorpholine (1.65 mL, 15 mmol). Afier stirting at room temperature for 18
brs, the mixture was partitioned between EtOAc-water. The organic phase was washed
. with 5% KHSO,, saturated NaHCO; and saturated NaCl solutions, dried over
~ anhydrous Na;SO4 and evaporated to give the title compound (5.56 g, 99%) as viscous
oil. TLC(EtOAc-hexane; 1:1) Rf=0.48.

15 PanB: (38)-3-[N-(N'~(1-Naphthy)OxamyhL eucinyl] Amino-5-Bromo-4-
Oxopentanoic Acid tert-Butyl Ester
 Starting with [(N-benzyloxycarbonyl)leucinyl]aspartic acid, B-tert-butyl,
o-methyl ester and following the methods described in Example 4, Parts B through F,
gave the title compound as a white solid. TLC(CHCL-Et;O-hexane; 1:2:2) Rf=0.32.

20 Part C: (38)-3-[N-(N'=(1-Naphthy])OxamyD) eucinyl]Amino-3-
(Diphenylphopshinyloxy)-4-Oxopentanoic Acid, tert-Butyl Ester
To a solution of (38)-3-[N-(N'-(1-naphthyl)oxamyl) leucinyliamino-5-
bromo-4-oxopentanoic acid tert-butyl ester (0.108 g, 0.187 mmol) and
diphenylphosphinic acid (0.046 g, 0.21 mmol) in dimethylformamide (1.0 mL) at room
25 temperature under nitrogen was added potassium fluoride (0.033 g, 0.58 mmol). After
- stirting at room temperature for 48 hrs, the mixture was partitioned between EtOAc-
water. The organic phase.was washed with water, 5% KHSO,, saturated NaHCO; and
saturated NaCl solutions, dried over anhydrous NazSO, and evaporated to dryness. The -
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-Cl-Ph) 1 39 (2-1)Ph CH200Q(2, 6- C23H2001 2FN3C8 55633 di - Cy- ﬁ;‘ﬁﬂm’%ﬁﬁ
(2 5- di - tsuw§029§ﬁg9% 3,5, 6- C3QH3$F4N307 625.62 626( MrH) 624( M
tetra- FX Ph) MrNa) 41 (2- Cl) Ph CH20POPh2 C28H27CI N308P BODUSE/01538

508(M H) 42 (2-CJ)Ph CH200Q(2, 6- C23H20CL3N308 572.79 572/ 574/ 576
570/572/ 574 di - 01 Ph) (MrH) (M H) 43 (4-F)Ph CH3OPOPIn C28H27FN308P 583.51

606( M-H) 582(M H) 44 (4-F)Ph | CH2OCO( 2, 6- C23H20C12FN308 556. 33

578/ 480( MrNa ;554 P
(:35|435ngN4o3iil;{;s}ns»éczﬂl+ 65 741(N§Kaf@59 %ﬁﬁéﬁﬁgg&{ sémﬁgﬁt Mdﬁ%ﬁgﬁ%ﬂz@
2 rrolid & & DAG
Y Lor ot hykane: Eh){&:(@ngu) Ph CH2OPCPh2 C32H36N3(OSP D1 o5 64123% M(Rla)

620(MH 57 10 MAY 2005 WO 02/ 057298 PCT/ US02/ 01538 MS5(ES) Ex. Rt B
Formul a MW Pos. neg. 48 '5,6,7.8- -CH20POPh2 C32H341° 1308P 619. 61 620( M+H)

618( M H) t et Pattgitr o- | - (BERENNNAY'-(109pstith
61 ydro-T- di-d-Ph) )

C27H27C12§l308 592. 43 614 ]
napht hyl ~50 5,6, 7.8- GO 500( M+Na) 566( M H)
tetrahydro-1- tetra-F- ﬁIo)armhiﬁdnybf (53) M[&W@H&@pﬁthgdﬁxﬁm)rgzwdaﬁ gﬁﬁgas_

o B oL ki pholHih rofty P lox3periiid e L1 bt osfep A TFY W%%B Ty B
CHClL(1.0 mL)-anisole(0.5 mL) at room temperature under nitrogen was added
triﬂuorogoeﬁ_c_ acid (1.0 mL). The resulting clear solution was stirred at room

10 temperature for 1 hr, evaporated to dryncss and chased with toluene-CHyCl, (1:1). The
" residue was tnturatcd with Et,O-hexane to give the title compound (0.062 g, 59%) as an
" off-white solid. MS(ES) for C34H34N303P (MW 657. 66) posmve 680(M+Na) negative

6 656(M—H)

T . - EXAMPLES 24-27 | |
15 Starting with  (3S)-3-[N-(N'-(1 -naphthyl)oxamﬁ)leucinyl]amjno-S-
bromo-4-oxopentanoic acid tert-butyl ester (see Example 23, Part B) and following the -
- methods described in Example 23, Parts C through D, the compounds shown below in
Table 4 were also prepared
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di - C1- Ph) 53 1-adanantanyl CH20POPh2 C32H38N308P 623. 64 646( MiiNE) M@zzmﬁ
54 1- adamang ana/l CH2O0O( 2, 6- C27H31CL2N308 596. 46 5941596( M H) £h)
55 cycl o- he¥W 285880 2, 6- C23H23C12N3CB 544. 39 566( MrNa)  di ’E?T’Bﬁﬂz’@ei"
cycl o- hexyl Cl | OPOPh2 C28H34N30BP 571.57 594( MkNa) 570(MH) 610(MrK) 57
(2- C1) Ph CH2OPOPh2 C28H27CI N3CBP 5999. 96 622/ 624( M-Na. 598/ 600( M H) 58
(2- C1) Ph CH2OCO( 2, 6- C23H20CI 3N3CB 572. 79 5994(M+Na) di-d-Ph) 59

(2, 5-di - 6Bu) Ph CH2OPOPh2 C36H44N30gP 677. 700(:M+Na) 676(M 11) 60

(2, 5-di - 6Bu) Ph CH20OCQ( 2, 6- C31H37C12N308 5 650/ 652( MrH) 648/ 650( M H)
di - C1- Ph) 672/ 674(MtNa . 61 1, 2, 3, 4- CH20POPh2 032H34N3CBP 619. 61 620( MtH)
618(M 1-1) tetrahydro-1- 642(MtNa) naphthyl 62 1,2, 3, 4¢ OoCq 2, 6-
C27H27C12N3C8 592. 43 614/ 616( M o-|- di-Cl-Ph)
napht hyl 63 1-adamant anyl v C IN307f 613. 52 636( MtNa)
612(MH) tetra-F-Ph) 64 1-g Vo 3 665. 64

688( MrNa) 664(MH) 65 1-ad iy 2N3CB 638. 46

660/ 662( M-Na 636/ 638( M H) di-cd-Ph) ) 66)(2- PO, 3, 5, 6- |
C22HL8FSNBO7 531. 39 554( MkNa)~ 530( M H) tetraWﬁ;? (2-F) Ph CH2OPOPh2
C2gH23FN3CBP 583. 51 606( MtNa) 582(MH) 58 1 8 MAY 2005 WO 02/ 057298
PCT/ US02/ 01538 Ex. RI'B FoPos. neg. 68 (2-F)Ph CH,000(2,6- C H203
578/ 580( MeNa 554/ 556( M- H)  V686( MrNa) S(ES) di - CI-Ph) ) 69 (4-n-heptyl)Ph

CH2QDQDh2 ' C35H421-686(M-Na)—662(M-H)--—F0-f A—hept-yH--Ph——CH2O05H2-6
C30H353 658/ g60( Mm 634/ 636( M H B | MSES)
Ex. B Formﬂa MW | ~ pos. - ~ neg.
24 |CH,0CO(2,6-diCl-Ph) | CaoHiCLN;Os |630.48 | 652/654 (M+Na) | 628/630 (M-H)
25 [cm,0(2.4,6-triF-Ph) CosHsFsN;0; |587.55 |610(M+Na) . | 586(M-ED
26 | CH,0(2,3,5,6-tetraF-Ph) | CooHorF N0, |605.54 | 628(M+Na) 604(M-1)
27 | CH,OPO(Me)Ph CsoHsMNs0P  1595.59 | 596(MHE) 594M-H)
: 618(M+Na) 708(M+TFA)

_ EXAMPLES 28-77
5  Following the general methods descnbed in Example 4, Parts Athrough
H substituting (N-benzyloxycarbonyl)alanine for (N-benzyloxycarbonyl)valme in Part
A, the appropriate oxamic acid for N-(1-naphthyl)oxamic acid in Part C, and the
- appropriate acid or phenol for 2,6-dichlorobenzoic acid in Part G, the compounds shown
below in Table 5 were also prepared:

10 _ Table 5

Y

COyH

MS(ES)
B R B Formula | MW Pos. neg,
28 |(2-Ph)Ph CH,O(2-F-Ph) [CypeHlpeFN;O;  [535.53 [558(M+Na)  [534(M-H)
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di-Cd-Ph) ) 71 Ph(CH2)2 ICH20(2,3,5,6- C2498) 540(MH) tetra-F-Ph) a)
(CH2) 1 CHZC&%: 0H32I 592(MH) a) 566/568(M-11) 73 Ph(CHz§ M@B@Ez 6-
COH25CI 23 % #/566(M H) di-Cl-Ph) +Na 714(M:Na) 74 (2- IBCHUSHNIR@PH2
C. H271 N3CBP 691. 41 714( M+Na) 690(MH) 75 (2-1)Ph CH20CO(2, 6- C. H20C12I N3C8
66424 686/ 688( MtNa 662/ 664( M H) di-Cl-Ph) ) 776( MtTFA) 76 (2-tBu)Ph
CH20CO( 2, 6- C27R Cl 2N303 594. 45 616/ 618( MtNa 592/ 594(MH) di-Cl-Ph) ) 77
2Q( 2, 3,5, 6- €C2gH3ON3G3P 579. 57 S57ABT M H) ‘e”aNE(EEB EXANVP

(2- PhCH2) Ph _

78 F OOCOHHO)~F oloE (3

S)-3- [ N- (N - (ExNAPHTRYLVET| | YL)EOXAMYL ) WobdedlbL, | 5035, 3 | p Q\e

ETRAFLUOROPH TANO-CAGHD Par-tAf—FH-N-BenazyH-exve ""‘" g
6% BiFSbf aspé@!ﬁlé(l‘éﬁbd

AY) KJ)\&.J"I: b5 +PartA:
Val i nx! | Asna ??Jcéﬁ(w Rtef 'Pg\pgg?l’éﬂ BSeEECEN Y S
O-tert-butyl festler (3.784 F" 1) _in _acetdnitrill®®00 m) at room
t enperture updejdh)Bhogen G ORdRIg d ChHsNo.P et twilesi Ifsdanaaed anijeealdn9 nt
40 mmol ). Afterjstirring af roomtenperature fgor 30 m’omﬂ()he rfesul ting

cl ear sol ut i by Y@3 shsal e HEER. lfﬂac%ﬁ%ﬁ&?{@%& ﬁr/ﬁ&ﬁﬁlﬁ? 14D

hydr oxysucci hi mfde ester (
tenperature forjan additijonal 18 h%, the m xfure w diw th wat er
WO-02+-05#298—+ Us02/01538-
f

(20 nL), con %ﬂ bd*e' on 59—118 Y—20065—W
rotovap and ftelf 'b'gf')?)iht i onEHYE R e f RO hat éﬁg.l-ﬁ'#h, RaeeHas
washed wi t H-wal 9 and saturated Nad sol ut® K)dl‘l pd over

anhydr ous NAZ3 Y -repidhyl €% | oHz @ 5560 G HbERANES S . [5T7.48 UfsBb(VANa t [57ER2R) hexfine
gave the tit|l e conmpound (§teB¥Fgh) 99% as a white sofeieM+EhlC( Ef OAC- hexana;

R, X VEILRING) Vb2 I T [P R R 000z ot

1:1) R = 0.]0G 13-,
Part B: . : _ _ |di-Cl-Ph). ) 714/716 .
: _ : o ' 640/642(M+K) |(M+TFA)
35 [1-naphthyl-CH, [CH,OPOPh, [CyHaN;OsP  1629.60 |652(M+Na) 628(M-H)
7 - 668(M+K) '
36 {(2-tBu)Ph CHy0(2,3,5,6- [CasHueBIF,N;05 [648.40 646(M-H) -
tetra-F-4-
1 Br)Ph) o
37 {(2-tBa)Ph CH0COQ2,6- |CyHCLN:Og [594.45 |616/618(M+Na {492/594(M-H)
bl - [di-C1-Ph) ' , )
38 [(2-)Ph CH,0C0(2,6- {CpHzoCLIN,O; [664.24
di-C1-Ph) .
| 39 |(2-DPh CH,OCO(2,6- |CrHpCLFN,O; |556.33
4 o 1di-C1-Ph) ) : _ _ _
| 40 J@5-di-tBuPh  |CH,0(23,5,6- |CoollusFN:0;  [625.62 |626(M+ED) 624QM-H)
o tetra-F-Ph) * " |648(M+Na) '
1 41 |@-ChPR - |CHOPOPh,  [Cyi,CIN;OsP  |599.96 598(M-H)
42 |(2-CDPh [CH,0CO(2,6- [CosHpCLNOy  [572.79  |572/574/576  |570/572/574
di-C1-Ph) OM+H) v
| 43 |(4-F)Ph CH;OPOPh,  [CyuHyFN:OsP  (583.51 |606(M+H)  [582(M-H)
44 }(4-F)Ph CH,0C0(2,6- |CpHpoCLFN;O5 |556.33 {578/480Qvi-+Na- 554/556(M-F)
di-C1-Ph) )
1 45 (z;-;:;ozphoﬁn4- CH,OPOPh;  |CysHssFeN,Oy P 832,65 |7410MHNa)  |717(M-H)
y i
triflnoromethyl)
- 146 (%—gylrolidin—l— CH,OPOPh;  [CssHasFN,O10P 1816.65 |725(0MH4Na) 701(M-H)
yl-5- | <
«{ triflnoromethyl)
Ph
47 .(2-tBu)Ph CH,OPOPh, |[CpHsN;OsP  [621.63 [644(Mi+Na) 620(M-H)
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Oxopent anoi c Acid tert-Butyl

A

[ (N-benzyl
19.9 mmol)
(100 nL) at
wi th isobutyl
for 20 mn,

| )val i nyl Jaspartic acid,
hyl mor phol i ne (3.50 ni, 32 nnnol)
-10C (NaCl/ice bath) under

chloroformate (3.87 nL, 29.8 mmol).
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650/652(M+H)
672/6T4MNa
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648/650(M-11)
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tetrahydro-1-

- |naphthyl

CH,OPOPh,

CizH3N;0:P

619.61

620QVEHED)
642(M-+N=)

618(M-1D

62 |1,2,3,4-
tetrahydro-1-
naphithyl

CH,OCO(2,6-
di-Cl-Ph)

CaHzClLINAOg

592.43

614/616(M+Na
)

590/592(M-H)

63 |1-adamantanyi

CH,0(2,3,5.6-
tetra-F-Ph)

CaobnFaN;O7
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1636(M+Na)

1612(M-H)

1-adamantanyl

CH,OPOPh,

CssHzN;03
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688(M-+NNa)

664(M-E)

1-adamantanyl

CH,0CO(2,6-
di-Cl-Ph)

C33H;5CLN;Og

638.46

660/662(M+Na
)

636/638QM-H) |

(2-F)Ph

tetra-F-Ph)

CH,0(2,3,5,6-

CoHysFsN307 -

531.39

554(M+Na)

530(M-H)

(2-F)Ph

CH,OPOPh,

CosH7FN;OgP

583.51

606(M+Na)

582(M-H)
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The organi ¢ phase was washed wi th saturated NaHCO3 and saturated NaC

sol uti ons,

dried over anhydrous Na2SO4 and evaporated to a diyhdéaY ?ﬁ%

resi due’ wadYOP¥PT2&% by 10 flash chromat ography on silica gel pemmsopgissst h -

Et OAc- hexane (1:3) to give the title
sol i'd. TLC(Et CAc- hexane;

1:1) Rf= 0.54. Part

conmpound (7.99 g,
(3S 4RS)-3-(Valinvl) Anm

as a white

0-5-(2' 3 5 6'-Terafl uorophenoxy) 4 Hvdroxvnent an0|c AC|d tert Bu I

Ester To a s on of (39, 4RS)-3-{ (v benzytox lyl)varl f o 15
(2,3,S,6'- af | u(irophenoxy) - 4- Hydr oxypent iCI d ter @ﬁ)yl ester
(7.99 g, "13rg. | molR! in NeOH §130 nl) py@smadde 9) ,@n
resul.ting--mx-t—uf St+r+ed—u a—y-edregen—atfr Innr\ fnrg2 hi s.
The ni xture GFPhered t 2=5Ce%ftlza01v@‘éﬂz 5ﬁW68£&M+NaLﬁ4WS&(M—H)
CH2Cl 2 and tlhe |conbi ned fi aporated t The nesidue
purified by @mﬁéma)mt chfmi@phpn @%L@@s;gel 20 g%&@f\ hexXane
(1:3) then Y) e L.Ullpuuuu PRy i 'g VH-SGO4IS
oi | . TLC(Et QAC- ﬁ{]&%‘?’i’é" Py, o7 | Coplapt 2N 3316 81'660(1*’1?*Na 634/636(M-H)
(3S. 4RS) - 3- EN({N-- H-Nanhf anmu_,\_szaTl_n YMAnino 5 (2.3

S .6 -Tetraf Pk(ﬁﬁéf\oxy) @ﬂ%@ﬂ,ﬁ;ﬁy RALAR0E At Euz(ﬂaﬂyl ab@tupS Tp a
sol ution of | - napht hyl mggetraF-Plixanj ¢ aci d (0. Sm(EEPNﬁ)mI prepar eld
from 1- napht hylipRE&ayl am ng r e A)

in N-nethyl ‘Zﬂ& d%)ﬂne( 1. wbpbp@ % %68%5) r at

nitrogen w et—0=(7= Lauc..LUL. azol ' et ral I um
hexaf | uor opé% (Eﬁ‘%@ B092 ¢ C}g %g O}SH?SEfZN 6 ?Wﬁﬁ(M‘Hi) r$$41i566erH)

m xture-was{tré¢ated with His) 30 88/590(M+Na. |714(M+Na)
3-(valinyl)bmipo-5-(2'.3 15 @& -tetlafl oroph ll hvdr oxvpLent anoi c dcid
tert-butyl @‘fDP(lO 100 @,HQOPQﬂlz 27H‘|§dsl’dl |

0. 66 nmol) . stirri N vvas
partitioned g/g)g]rll Et OAC%Q&O?%Q Fﬁﬁﬁr@aﬁl tip oy
5% KHsm,'_Satu ated—NaHed attat-ed '\b(‘-'b

anhydr ous  NaZs[&rEpRp evaﬁ&ﬂa@%‘a@tﬁo GiHleChigs 298

PCTI USO02/ 01435

_crude tit1fEECE S ooudd (0. 157 g

) as a visdous oil.

TLC( Et OAc- hiewalt
Nanht hyl metjhyl

PRAELIDh Rf|CELO®,35%-

Oxany| ) ValleryEPRIm N

E3R,N{Gp ( 3F
-5-(2".3 . p'

N- (N - (11 578ﬁ~4
- | Tetrafl uorjo enoxy)

4- Oxopent anoi ¢ Acr d tert-Butyl | ~
(3S, 4RS) - 3-[ N- (N - (1- napht hyl net hyl ) oxanyl ) val i nyl] -
6' -tetrafl uor ophenBXWMREEYZ® oxypent anoi ¢ acid tert-butyl

am no-5-(2',3,5",
i n-di methyl sul foxide (5 nL) at room

ester (0.157 g,
-tenper ature under

ca 0.22 mmol)
ni trogen was

-5 To a Sot

(38)-3-[N-(N'-(1-NAPHTHYLMETHYL)OXAMYL) VALINYL]
AMINO-5-(2',3',5',6"-TETRAFLUOROPHENOXY }~4-OXOPENTANOIC ACID

5 PartA: [(N-Benzyloxycarbonyl) Valinyl]Aspartic Acid, B-tert-Butyl Ester
' o To a suspension of aspartic acid -tert-butyl ester (3.784 g, 20 mmol) in
acetonitrile (200 ml) at room temperture: under nifrogen was added

bis(trimethylsilyl)acetamide (9.9 mL, 40 mmol). After Stlmng at room temperature for
30 min, the resulting clear solution was treated with (N- -benzyloxyearbonyl)valine N-
10 hydroxysuccinimide ester (6.97 g, 20 mmol). After stirring at room femperature for an
additional 18 brs, the mixture was treated with water (20 mL), concentrated on a
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added Dess-Martin Periodinane (0.600 g, 1.42 mol). After sti&rri Mﬁ?%ﬂsoom _
tenperature for 16 hrs, the mxture was partitioned between &A

The or gani WO®285288 was washed with saturated NaHCO8 and sat GFE{TEYRIR3S
solutions, dried over anhydrous Na2SO4 and evaporated to a dryness. The
resi due (0 175 g) was purified by flash chromatography on silica gel
eluting:. with Et OAc-hexane (3:7) to give the title conpound (0.111

; 779 - Whid S 50 '(f&?%%g}&ﬁﬁ REKAS B a‘:g)éa@fg&eg Or ordadtd phbse(ay %uisﬁleci
Tet raf |l uor optvﬁhma}e}r, ﬁ%:KEﬁﬁ@ﬁ andotaturaiod dNard salugising: duied @er @alydrgng Nag3@4 and
napht hyl net hy/ %8%%&@’ %/aﬁ)ﬂeg% AfuRRion With E%o-ﬁexéle éa%rtﬁé litlecoRpenaxm.3 4y,

oxopent anoi ¢ ester (0 108 g .in CH2UO 2(2.0
nL) - ani sol e(99%) amwbmtsehéo (BiOAchexagen: Q%‘ﬁer%ggoe under nitrogen was
added trifluoroacetic acid 20 (2.0 nL). The resulting clear solution was
stirred at 2 I RS SLand chased

= I L

with tol uének LB (38)-3 cazylgiycarh : 2P0 to give
the title corrpound(OQE;& tandid d&st—Bu Es&rsolld I\/S(ES) for

C29H27F4N307 (MW 605. 5 tl
79-125, 25 St al(’tl ng wt ) SI @ngew W@ﬁgﬁ’% 'é%xd
tetrafl uor opd‘mm@t)%?4ghyt9 ﬁxgapaﬂlﬁanmi cNanﬁthE@ltPhbhtl?I (%63 emly 532 mReR)
78, Part E
ar )ttﬁeélg; %i(’j\g% Ihﬂanm el @mrﬂa@ﬁﬂuﬂd&r BN PSHRh Sy dSrednad &r%g ise

t hrough H, | Tabl |
0210272930 1 wlﬂmmbgmmhqugs@?/ ﬁﬁ%g\é\gﬂ D&Rkﬂa@rgolﬁ ‘ra’ie)s%%gl ﬁr @é) w“r@ Wc"éo

Hp F O O hphe Mikim %&&ﬂ%&%ﬁ@t&@d s@})ﬁlto e-cdéd 2 cERBHATE HMBY Tashng 8
gggg m-::?) >34 M 4 7\7&&1.'1\4*- f!t\t?gmonal te %2116 apgll':od)'c mL%G 9I'l?e:1 cgnglgig:% I\]l_mrate
was treatcd with excess dlazomethanefEth solution (prepared from 7.32 g, 50 mmol of
: 1-methyl-3-nitro-1-nitrosognanidine, 40 mL. 40% KOH/65 ml Et;0) at 0°C (ice bath)
- 15  under nitfogen After stirring at 0°C for 15 min and at room temperature for 30 mir, the
reaction mixture was again cooled to 0°C and TIeated with 48% HBr(10 ml., 60
mmol)/acenc acid(10 mL). After stirring at 0°C for 15 min and at room temperature for
30 min, the mixture was partitioned between EtOAc-water. The organic phase was
washed with water, saturated NaHCOs;, and saturated NaCl solutions dried over
20 anhydrous NaySO;, and evaporated to a dryness. Trituration with hexane gave the crude
title compound (9.71 g, 98%) as a white solid. TLC(EtOAc-hexane; 1:1) Rf= 0.63.

Part C: (38)-3-[{N-Benzyloxycarbonyl}Valinyl]Amino-5-(2'.3",5",6
Tetrafluorophenoxy)-4-Oxopentanoic Acid tert-Butyl Ester
To a solution of (3S)-3;[(I\I-benzyloxycarbonyl)valinyl]amino-S—bromo—
25 4-oxopentanoic acid tert-butyl ester (9.71 g, 19.4 mmol) and 2,3,5,6-tetrafluorophenol
(3.65 g, 22 mmol) in tetrahydrofuran (20 mL) at room temperature under nitrogen was
added potassium fluoride (2.91 g, 50 mmol). Afier stirring at room temperature for 4
hrs, the mixture was diluted with BtOAc (approx.100 mL), washed with saturated
' NaHCQj; and saturated NaCl solutions, dried over anhydrous Na,SO, and evaporated to
' 30 . a dryness. The residue was purified by flash chromatogfaphy on silica gel eluting with
| EtQAc-hexane (1:3) to give the title compound (9.19 g, 79%) as a white solid after
trituration with BO-hexane. TLC(EtOAc-hexane; 1:1) Rf=0.70.
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81 Ph2CH C31H29F4N307 631.58 654( MrNa) 630(MH) 82 Ph C24H23F4N3 541, 46
83 (2-Ph) Ph C30H27F4N307 B17.55 640( M+-Na)! %éY

L
5’335 M'II\'IE?A) 5@AL‘M(” ?)ﬁﬁmz) Ph C31H29F4N3G 631.58 654( MrNa) 630( MKFfstS%ﬂlsss

3-PhO) Ph C3OH27F4N308 633.55 634(MrH) 632(MH)  656( M-Na) 86
g-o‘ iy 2napht hyl C28H24CI F$307 j 625. 96 648/ 650 (M+Na) 624/626 (MH) 87

2-ant hryl *C32H27F4AN30O7 641. 57 642(M+14) 640(|\/H—|) 88 2-benzi mdazol yl

C, 25H23FANS(PaB . 48 5836MRSY
CZSH33F4N307 599. 58 Vi
582( M-Na) 558( M H) 6726k

558( M H)  672( MFTFA) 92r ZaIIRibxlc?%ElZ EB@W@@Q&%& &J\% 455
g )

N e T T m@ﬁﬁ&f’ﬁﬁiﬂm‘% pi

C25H25F4I\53CBII3VIQ0H(2294:(1M_T_1N&)1}1 0091@1, é%??ﬁ%@r%ﬁ i 614( dﬁ%

a

OOCH e ORI B Tt P oo RBY G ENRE ok S0 S

For mul a I\/W FeECentEaged a@@ﬂ‘@ IBsﬁl!l@Palemoah@ bemeengQFEhgmé’\% %%%E&Ml%&)

594(MH)- - p&%ﬂ g{:ﬁ%ﬁ@ qo I%n & tions,

é(z)gnglgﬁlr\llztglﬁféﬂ?Vﬂ N407 5424(;13{?;%@@3 t@a Srgesst Thef fesiduo was purified by

C23H18 F&M%[aﬂiéhﬂ@nﬁtb@fd}ﬂh&')oxﬁﬂ;ﬁé&'g@) elAmBYwith BOAc-hexane (1:3) to give the title

- compound (7.99 g, 87%) as a white solid. TLC(EtOAc-hexane; 1:1) Rf=0.54.

Part E: (35.4R8)-3-(ValinyD Amino-5-(2'.3".5".6'-Tetrafluocrophenoxy)-4-
' Hydroxypentanoic Acid tert-Butyl Ester _
To a solution of (3S,4RS)-3-[(N-benzyloxycarbonyl)valinylJamino-5-
15 - (2',3',5",6"tetraflucrophenoxy)-4-hydroxypentanoic acid tert-butyl ester (7.99 g, '13.6
mmol) in MeOH (130 mL) was added 10% Pd-C (0.80 g) and resulting mixture stirred
- under a hydrogen atmosphere (balloon) for 2 hrs. The mixture was filtered through
Celite washing the filter cake with CH,Cly and the combined filtrates evaporated to
- dryness. The residue purified by flash chromatography on silica gel eluting with
- 20 - EtOAc-hexane (1:3) then methanol to give the title -compound (5.13 g, 83%) as a
" viscous oil. TLC(EtOAc-hexane; 1:1) Rf=0.07. '

" Part F: (38.4RS)-3-IN-(N'-(1-Naphthylmethyl)Oxamy1) Valinyl]Amino-5-
-(2.3".5".6"Tetrafluorophenoxy)-4-Hydroxypentanoic Acid tert-Buiyl
Ester

25 To a solution of N-(1-naphthylmethyl)oxamic acid (0.051 g, 0.22 mumol,
~ prepared from 1-naphthylmethylamine by the method described in Example 1, Part A)
' in N-methylpyrrolidone(1.0 mL)-CH,Clx(1.0 mL) at room temperature under nitrogen
= was added O-(7-azabenzotriazol-1-yl1)-N, N,N',N'-tetramethyluronivm- hexafluorophate
(0.092 g, 0.24 mmol). After stirring for 15 min, the mixture was treated with (38,4RS)-
30 3-(valinyl)amino-5-(2',3 ,5',6'-tetrafluorophenoxy)-4-hydroxypentanoic acid tert-butyl
ester (0.100 g, 0.22 mmol) and diisopropylethylamine (115 ul, 0.66 mmol). After
stlmng at room temperature for 16 hrs, the mixture was partitioned between EtOAc-
water. The organic phase was washed with water, 5% KHSO,, saturated NaHCOj3; and
saturated NaCl solutions, dried over anhydrous Na,SO, and evaporated to give the
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103 2-pyrazinyl C2ZH21F4NSO8 543.43 544(MH) 542(MH) 104 MAY 2@{}5 |
12,3, 0 et Ly ., CZBFPOFANGO7 595, 55 S9G(MH) 594(MH) 1. i
618( MeNa) 7H8 ?—772)8 634( MiK) 105 (2-Cl) Ph C24H22C1F4N30. 1 575, é’é?goo
(MrNa) 574/576 (M.H) 106 (2-Br)Ph C24H22Br FANBO7 620. 35 644/ 642 (MNa)
620/ 618 (M H) 734/732 (MFTEA) 107 (2-1)Ph C24 H22F4I N3O7 667. 35 690( MrMa)
666( M H)  706( M+K) 780( MFTFA) 103 (2, 6-di - F) Ph CZ4H22F6N307 577. 44

600( M+Na) 57?1\ a_ﬁﬁS’] %A_?O(ﬁ%)ﬁs@wécnaﬁbﬂh TEIXEIOPANEn6 5B 15 Rf =
654( MrH) 6520 NI E) g8 Na) 658( 692(MrK) 766( MFTFA) 110 5-1 ndanyl
CZ7HP3FAN3030841. 52 604 Na) 580(M11) KEf1f 620(MHK) 694( MFTFA) 111

(3,4,5-tri- CZHH3tFANI010 645. 56_646( M+H) 644(MH) Q) PhCH2_668( MtNa)

oA 115 TR IR TR0 AR SORHE Bl ARB e RRR TRy 113

n- heptyl CZSEEBSENIO
t-octyl C26H35F4N307 57.[%11‘5ﬂll(ﬁ chulo iy -4 Sémeintdnol ‘-9( aeithrtpalysier

C24H29F4N303 547.50 54 2 Q( )_ )al i1
(8ng :Z Ip?iﬁzol yI C@Eﬁs%%u%ﬁﬁé}? % 6%%%%@@3 11&) 157
724(MrK) 64 n%ﬁ% ﬂ@xﬁ&ﬁﬁ ﬁ /196538 t&%)uncﬁi( nitfbgen was

Formila MV padded Dess—Marhn Penodmane g, N?OE %Ln?iol ! ig.‘gtéll( N 612 (roorlELD

~ temperature for 16 hrs, the mixture was partitioned between EtOAc-water. -Thc. organic
10 phase was washed with saturated NaHCO3 and saturated NaCl solutions, dried over
anhydrous NaySO, and evaporated to a dryness. The residue (0.175 g) was purified by
flash chromatography on silica gel eluting with EtOAc-hexane (3:7) to give the title

- compound (0.111 g, 77%) as a white solid. TLC(EtOAc-hexane; 1:1) Rf = 0.58.

15 Tetrafluorophenoxy)-4-Oxopentanoic Acid

: To - a solution - of (3S)-3-[N-(N'-(1-

' ) naphthylme:thyl)oxamyl)valmyl]ammo-S-(Z' 3',5',6-tetraflucrophenoxy)-4-
oxopentanoic acid, teri-butyl ester (0.108 g, 0.16 mmol).in CH;Cl(2.0 mlL)-anisole(0.1
mL)-water(0.05 mL) at room temperature under nitrogen Was added trifluoroacetic acid
20 (2.0 mL). The resulting clear solution was stirred at room temperature for 2 hr,
~ evaporated to dryness and chased with toluene-CH,Ch (1:1). The residue was triturated
with EO to give the title compound (0.098 g, 100%) as a white solid. MS(ES) for

- CaoHprF4N307 (MW 605.54): positive 628(M+Na); negative 604(M-H).

: EXAMPLES 79-125
25 Starting - with " (38,4R8)-3-(valinyl)amino-5-(2',3",5',6'-
 tetrafluorophenoxy)-4-hydroxypentanoic acid tert-butyl ester (see Example 78, Part E)
and following the methods described in Example 78, Paris F through H, the compounds

shown below in Table 6 were also prepared:
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tetra-F)Ph 636( M+'Na) 726 (MFTFA)  652(MrK) 119 (2, 3, 4, 6- CZ4H19F W%ﬁ
652( 1]

613. 41 614%:{) %éMH) tetra-F)Ph 636(MNa) 726( M-TFA)
(2,3,5%6 I AR AN307 679. 23° 700/ 702t 704( MiNa 676/ 678/ 680 l(W/USM/Olsss
tetra-Cl)Ph ) 716/718/ H) 720(M+K) 790/ 792/ 794

( MFTFA) 121
(2,3,4,5, 6-peata- C24Hl1aF9N3o 631.40 654( MtNa) 630( M H)

F) Ph 670( MK) .
122 Ph2N C30H28F4N407 632.57 633(MrH) 631(7%-H) 655( MrNa)

666( M-Cl1)

745( MFTFA) 123 PHCH2(Ph) N C31H30F4N40I i@@? 647(1+H) 645(MH) 669( M-Na)

681( M-Cl)  685( MrK) 124 PhCH20 C25H25P41 571. 48 594( M+Na) 570( M I D
125 5-quinol i nyl C29Hz5F7N409 706. 53 593( MiH) 591(1-H) EXAMPLE

684( 1+TFA)
126 F CO2HF OH ~p HN'HWAY OF O=0 F

YNnPHENYL) OXAMYL) ALANRg YL]
3',5',6 - TETRAF' LUo$SOPHENON) - 4- Ox0pBE

(3S)-3-[N—(N' - (2- TERT- BUI

@rNOIC ACID 5 Part A

AM NO-s- (2',
f (N-Benzvl oxycar bonvl ) Al ani nvl PAspaHt i cOAci drR-tert - By Fster To a
suspensi on: of aspartic aci d [ 34t ertigbut Y| ester (3. 78l 20 nmol ) in
di et hyl f or mam de (150 mB rogm t er deo i tyogew was added
i dez (106 40 ol } After stirring at

bi s(tnmethylsilyl)-trifluorodcet
the reSunting cldar sol ution was treated with

room tenperature for 30 min,
(N 10 benzyl oxycar bonyl) al ani ne N-hydroxysuccini mde ester (6.406 g, 20
mol ). After—sti+ring—at-rogmtenperature for an additional 48 hrs. the
mxture was fredted with watgr 65 11 8 MAY 200§ WO 02/ OSXE{ES)
PCT/ US02/ 01538 1 . | |
X. R Formula MW pos. neg.
79 |PhCH, -+ |CasHsF N5 05 55548  |556(M+H) 554(M-H)
_ I o |s7seveNe)
80 [Ph(CH,), CoHpF N0, 569.51 |592(M-+Na) 1568(M-1)
81 {Ph,CH {CarHasF, N0, 631.58 _ 1654(M+Na) 630(M-H)
{ 82 [pn - |CuHAENO; 154146 [564(MHNa) 540(M-H)
| 83 |(2-Ph)Ph - |CsoHF N0, 61755 1640QMNG) 616(M-H)
, | 730(M+TFA)
‘I 84 |(2-PhCH)Ph Cs 1 HaoF N0, 631.58  |654(M+Na) 630(M-H)
85 |(3-PhO)Ph CagHyFiN;0g 633.55  |634(QM+H) 632(M-H)
7 656(M+Na)
86 14-Ci-1-naphthyl  |CxH,CIFN:0; 162596  |648/650 (MNa) - |624/626 (M-H)
87 |2-anthryl CoHEN:0;, (64157  |642(M+H) 640(M-ED)
88 [2-benzimidazolyl |C,sHxFN,0, 58148 [582(MHH) 580(M-H)
| | S 604(M-+Na)
89 |i-adamantanyl . .  [CpHuF,N;O; 599.58  |600(M+H) 598(M-H)
90 {(2-F)Ph CMHnF5N3O1 559.45  [582(M+Na) 558(M-H)
_ . _ 672(M+TFA)
91 {(4-F)Ph [CoabFsN: 0 559.45  [582(M+Na) . {558(M-H)
| , 672(M+TFA)
92 [(2-CFs)Ph | CasHypFN;0, 609.45 - [632(M+Na) GOS(M-H)
_ ' 722(M+TFA)
93 |(2-+-Bu)Ph : _ CagH3 Fal;04 597.56  }620{M+Na) 596(M-H) .
o PTI0MHTFA) -
94 |(4-n-heptyhPh Ca ) HyF N0, 639.64  |662(M-+Na) 638Qv-H)
95 {(2-CH;O)Ph {CasHasF N;05 57148 |594QvNa) 570(M-H)
96 [(2-PhO)Ph CaoHyFN;05 633.55  1656(M+Na) 632(M-H)
746(M+TFA)
97 [2-naphthyl CosHysF N304 591.51 1614Qvi+Na) 590(M-H)
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(20 nm),
organi ¢

stirred for

sol ut | onsphgf(?gmaégfsr]

resi due was di ssolved in Et20 and

ed with water,

15 min and then partitioned between Et QA
5% KHSO4 and sat ur at ed [US02/01538
anhydr ous Na2S04 and evaporated to a drynhess. R
extracted with saturated NaHCO3. The

Wy - 2008e

aqueous extract was acidified (pH 2.0) with 5 concentrated HC and

extracted with Et OAc. The Ft OAc extract was washed with —saturated Nad
solution, drigd oyer anhydrousi Na2SO4 and pvaporgted to a BS(ES)he title
conpound (6. 463—g—82%—as a whirte foam—TEC(E Ofc=hexame=AcOH, 707307 2) R
= 0.50. Part|BX(BS 4RI}- 3- (Allani HgyWHai nol 5M(V§' 3" pos. neg.
5', 6' - Tetraf | Ligs ORRSNNX Ny ,OXY Pe[basi depirsdyer t - B@b%M-ﬁﬁtef
Starting with .[(Nqbﬁﬁﬁw;oxycar bé%ﬁ%&l{ aI ani nyl ] aschrt lc acid, JB-tert-butyl
ester and fol fFewrng—thernetho gescribednExan 4,1\4% Part WE
gave the tit 39 JBBId as o [Cobeifeds  y|04kths %1' Do Bt (Re
1:1) Rf = 0. 06100Parptyn£iny1(38 4F’8};H§FM,(I\I-(Z41Mt-ﬂau\y+m)henyl ) IO4 HIvA/AT)
Al ani nyl | Am np= W—?‘—S raft oph HydT ranoi g
Aci d tert-Butby}{ﬁ SRk 0 a qrﬁiﬁ?ﬁfﬁe gi Pr]“g--I ﬁ\¥£vI-I[)rml'1¢=n\1I§g
(0.041 g, O. 191 13,5,6-tpiraBpat-e CHEHGRNA ert6b4,|40yI iSINCHD by t élmlﬁbd
described in peridinyiPart 4) in CH2Cl 2(6.0 ) at OC undgr nitrogen Jjas
added hydr ox Z ['e hyq 030 db
1-et hyl .yg.(sy“@9 S L I o e 420D
(0.050 g, O. 2610ﬁm§=l2=)3;4“tﬁfabﬁm'st%ﬁa9ﬁw§3% 0059%% 1 PIRMYEEDt he i R4 Dnas
(3S, 4RS) -3-(a| anijnyl )ami no-5-42,3' .5 6 -tletrafl Pg?%ﬂgnoxv\ -|4- hydr oxypent a
noi ¢ acid ter1h5t(ﬁ-<y1bPhe$ter ( (CLTCIBN,0, 1957500l ) ﬂsvdod\fl\/mtahyFMSpﬁ(Mme 22
| LL, 0.20 mm rStiTTi I a 2
m xt ure was pa]1)9§| fﬁ%hed bet \Neeér%‘%i’?% vvfg er. Ifﬁdg 0 gan?c pﬁ%l%% A
washed with vated 5% KHSOli—gaturat-ed—N3HCOB—ahd——sat-urat-edNa
sol utions, driiléd |&®#h anhydro B andﬁ@\ﬁépo CAPQE M=) gi i | BS6RWEDC ude
title conpourld (0.090 g, 77% las a viscoud oil. TREMEIAC- hexBITHTRA) 1) R
= 0.70. Part [Qos (8RdidyeN (N {&astmerio, But Vkphany [sosdexany! ) A mu«mﬂ)lAm ne-5
30 (2',3 " 5 6'- etra Iuorop 1enoxy)-4-0<cpentan3|c Acid tertssBmeI‘FAEste
To a sol uti oot S (A eT TPt xany Ty al y1]
am no-5-(2', 18% &é’dl%gbﬁafl uﬁﬁ“ég-?#élﬁ’géy) 4 %% SAGAN01 C E:}l)
tert-butyl egter| (0.0.092 g, |ca 0.15 mmolf) in Qgdhirh6. 5 mfgé +FReM
t enper at ur e @hdef—ni-trogen—wap—66—1--8—MAY—2065-WO-02-057298 .\,.: US62+64p38
added i odoberAéh¢s-Biangbt at (%@%Ovo 585%h8| ) [SPEMBRed by %8 tic
anount of 620(M+K) ( +TFA
111 |(3,4,5-ni- CosHl5iFN3O050 645.56  [646(M+H) 644(MH)
MeO)PhCH, 668(M+Na) :
_ _ 634(M+K) _
112 |methyl C1oH,iF NS0, 47938 |502(M+Na) 473(M-H)
1 : , : 592(MHTFA)
113 |n-heptyl CasHi3F N304 563.55  |586(M-+Na) 562(M-H)
' 602(M-+K) 676(MATFA)
114 |t-octyl ColssFiN;0, (57757 |600QME+Na) 576(M-H)
115 |cyclo-hexyl §CoaHaoF N30 547.50  [548(M-+H) 1546(M-H)
570(M-+Na) 660(M+TFA)
586(M+K) ,
116 [5-Pb-3-pyrazolyl CoHasF N0 607.52  |630(M+Na) 606(M-H)
o F . - |646(MHK) . -
117 |(2-F-4-DPh CobipyFsIN;O; 168534 |686(MAH) 634QM-FD)
708(M+Na) 720(M+CD
. 724(MHK) ,
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2,2,6,6-tetramet hyl -1 -piperidinyloxy free radical
, room tenperature for-
partiti dned WRIFREERISEL OAc- wat er.
sat urated NaHCO3 and sat urated NaCl
Na2SO4 and evaporated to a dryness.
preparative | ayer chronmatography on silica gel

nol ). After

sti

rring at

5 sol utions,

16 hrs, the mi. xk

(TEMPO, 0. 0046

%Amﬂn&

The organi ¢ phase was vvashedp(q,wmis(;gmls;;s
dri ed over anhydrous

The residue (0.096 g) was purified by
eluting with Et CAc-

hexane

(3:7). to give
TLC( Et OAc- hex

the
ne.

titlhe conpo
2:3) Rf

= 0

gnd (0. 071 0,
60, Part E:

g

779

[S—a cot OrJlk/fSS(i?, 5;i ass:

(3S)-3-fN-(N

FER-

tert @Jtyl phe=n3|9Ml ) A

OV orant

aMWM ):Am 8.

Tna

5- 10}

ol ut B of

(2'.3.5",6'-
(38) 3- [N-(N
but yl phenyl ) g
ent anoi ¢‘ aci:

et

3
X anmy|
d. .t

rigftuor U|JIICI|U

Ll i

'ﬁ‘inyl)a

VPCIIL

o)
1 no-5-(2', 3

613.41 |6

5", 6" A
0. .11

|nCHZ

612 (M-H)
HeABEEEAL - 0
C12(2.5

mL) - ani sal e( Q.

trifluoroaeet
at room t enpe

At

03
i Cc g
ratu

ert-butyl es
@34et room
g Pk 5 nl)
re for 1 hr,

er (0.071 g
GHRNA,Ur e

‘evapor at ed -t

The resul ti

e
ng cle
0. dr yng

n was

SR Ut | OFT2SMRETBA) I' I 6
HO8(MIK) chase

H)

op

d with

t ol uene- CH2Cl
| ayer chrong
the title cq
C26H27F4AN3O7

(MM

4261
t ogn

nmpot

©h)s6.The res
ﬁ@ﬁlm)pm sili

nd (0.044 g,
569. 51): po

HE,d#00) 9

ca gel

elutin
69% as a cg
i tive 570(|\/H

79/AS
gwth
| orl esgr
ne

w@@@%@%ﬂ
. M5(H
gat I ve 568(Mt11)1

Fk‘sb&ﬁ

to gi

oﬁs@f 794
+TEA)

L

EXAMPLES 1271
tetrafl uorop
79, Part.B)

Al

34

eno

CRREE

W T

faollaow ne

r OXY,
et He

pé’klgs?%ﬁi) aci

ret hnrlo de

%ﬂt“g _

4oribed 6Iirf

”U'
?'q)est
m'1L e

)

y \.E:"'O y 6‘ 1
Ay |
—Parts C

t hrough E, .t
MAY 2005 WO

1

aATrTu

2/ 0%

&2% (e

unds - sho
7298 PCTI Us(@

FEDEMNGRr | n ]
2101538 Tabl

TemIse 7
e 7 F-

O F MS(ES)
581. 40 604(M
588(M H) 12

I.
D

18X
Na)
( 2

PERIEPENTUI & |MMIRe 3 .0n

580( M H) 12
PhCH2) Ph_C29

eg.
8 (2- Ph)Ph C]
H25F4N307_60]

64539
P8H23F

8. 53 ©

(18
L
Cé&ﬂﬂﬂhﬁ) 602( 14

RSB0 7

euaney: 67 |

PhCHzo

' QSH?_';E:NsO?

57148 594(M+Na)

570(M-H)
684(M+TFA)

125

8

591(M-H)

Part A:

S-quinolinyl

Q9H3F7N409

706.53

593(MHED)

- EXAMPLE 126

(38)-3 [N~(N'-(2—TERT—BUTYLPI—IENYL)OXAMYL)A1AN]I~IYL]
AMINO-5- (2' 3 5’ -'-TE'IRAFLUOROPHENOXY)-4—OXOPENTANOIC ACID

[ (N-Benzvloxvcarbonvl)AlaninyﬂAspartic Acid, B-tert—Buhil Ester

10

Toa suspensmon of asparuc acid B-tert-butyl ester (3.784 g, 20 mmol) in
. .dlmethylformamﬂe 150 mL) at room temperture under nitrogen was added
b1s(tnmethylsﬂyl)-mﬂuoroacetam1de (10 6 mL, 40 mmol) After stirring at room

temperature for 30 min, the resultmg clear solution was treated with (N-
.benzyloxycarbonyl)alamne N—hydroxysuccmmlde ester (6.406 g, 20 mmol). After

stu‘rmg at room temperature for an additional 48 hrs, the mixture was treated with water
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130 (2-PhO)Ph C2sH73F4N30s 605.50 628( MrNa) 604(MH) 131 (3- hé))ﬁ:lrr\%
C28H23F4N308 60550 628( M+Na) 604(4-1-1) 132 5;86,7, 8- tetrahydr? &9951 |
C26H25FANBOM 70298590 ( MkNa) 566( M H) - 133 1- napht hyl 026H21FP41\'@@$02§'6§3846
586( MtNa) 562(MH) 608(M+K) 134 Ph C22H19F4N30O7 513. 40 552( MtK) 512( M H)
135 (2, 6-di-F)Ph C22HL7F6N307 549.38 572( MrNa) 548(MH) 662(M+T FA) 136
(4-Ph) Ph C23H23FAN3O7 589.50 - 588(M 11) 137 (4-MeO) Ph C13H21F4N308 543.43

Ayt 1ol ny T CISPub s i 13 FoR AN e e B s HIOARA! Mhe drifhic
C21H18F4N4A07 phibse %smbmm)ltmmt r,zsm Q2 261l Gafwaing @% éoqmiﬂed over
(2,3,4,5tet r@%@@%ﬁ@&% éé\/*irﬁ e4iRe BrdstBROWed in ELO d
T O S e I iy an
N E) 145 ( 2.c3hasied peih Satmped é@?if m&?o%%%%gs@?fﬁ%%eﬁo@?%@
14, 6 1- antshr yon C3 R Ghdbddraied IBEMENON c6 TRe MEIDAC b4#habhGlHR washed with

C23H21F4N307 527. 43. 68, 1 B MAY, 2005 057 CT/ JUS02/ 015
Ex. Rl For nulSatomiepdbiaCl seiytion, drie @éﬁ@ﬁ!ﬁé@aﬁ%ﬁ RROTIET %m‘fﬁ% title
540(M 1-1) 564fdoliad (6.469 (@%)aba@m SHEENSICERD ARhSHA6 MdBDL; 300 DNR Iy

150 (4-F) Ph 1SF5NBO7 531. 39 554( MtNa) 530(M H) 151, (2.
pyrrolidin-1 %18 Ph C2SH27F7NAO9 696. 53 583 + ~ ( 581Mw (M 695( T FA) 152
(2- nor phol i n-4-yl ) Ph C2GHR7F7N4010 712. 53 599( MkH) 597( M H)

~ PartB: (38, 4RS}—3 (AlaninyDAmino-5-(2',3',5'.6' Tetraﬂuorophenoxv) 4-

10 Hydroxypentanoic Acid tert-Butyl Ester

Sta:rtmg with [(N-benzyloxycarbonyl)alaninyl]aspartic a01d, ﬁ—tert—butyl_
ester and following the methods described in Example 28, Parts B through E gave the
. title compound as a colorless, viscous oil. TLC(EtOAc-hexane; 1:1) Rf = 0.06.

Alaninyl]Amino-5=

15 : (2'.3'.5, 6' Tetraﬂuoronhenoxv)-4-Hvdroxvpentanolc Acid tert-Butyl
Ester
To a solution of N-(2-tert- butylphenyl)oxamlc acid (0. 041 g, 0.19 mmol,
. prepared from 2-tert-butylaniline by the method described in Example 1, Part A) in
: CH,CL(6.0 wL) at 0°C under nitrogen was added hydroxybenzotriazole hydrate (0.030
20 g) followed by I-ethyl-3-(3',3"-dimethyl-1"-aminopropyl)- carbodiimide hydrochloride -
' (6.050 g, 0.26 mmol). After stirring at 0°C for 10 min, the mixture was treated with
(38S,4R8)-3-(alaninyl)amino-5-(2',3',5",6"-tetrafluorophenoxy)-4-hydroxypentanoic  acid
tert-butyl ester (0.079 g, 0.19 mmol) and N-methylmorpholine (22 pL, 0.20 mumol).
After stirring at room temperature for 16 hrs, the mixture was partitioned between
25 EtOAc-water. The organic phase was washed with water, 5% KHSOQ,, saturated
NaHCO; and saturated NaCl solutions, dried over anhyd_rous Na,;S04 and evaporated to
give the crude title compound (0.090 g, 77%) as a viscous oil. TLC(EtOAc-hexane;

1:1) Rf=0.70.

Part D: (38)-3-IN-(N'-(2-tert-Butylpheny)Oxamyl) Alaninyl ) Amino-5-
30 (2'3' 5 6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid tert-Butyl Ester
- To a solution of (3 S,4RS)-3-[N'—(N'-(Z—tert—bﬁtylphenyl)oxamyl)alaninyl]
 amino-5-(2',3',5',6 tetrafluorophenoxy)-4-hydroxypentanoic  acid  tert-butyl ester
+(0.0.092 g, ca 0.15 mmol) in CH,Cl (6.5 mL) at room temperature under nitrogen was
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711(MFT FA) 153 (2-norpholin-4-yl1-5- C29H26F10NAO10 780. 53 3 %ﬁ\%’a%ﬂ %64(M
trifl uo rret h¥ %Ph 154 (2pyrrolidin-1-y1-5- C29H26F1dN4Q9 .53 J
651( Vi+-H) 64 ri fluoromethyl)Ph 673(MtNa) 155 PhCH2 C2RCIVBIMAAE3S

527. 43 594( M+Na) 590(MH) 156 Adanantan-1-yl C26H29F4N307 571.52 594( M-Na)
570(M H) 157 cyclo he7cyl' Cz2H F4N30T 519. 45 558( MrK) 518( 4-H) 158
(2-Cl) Ph C22H181 CF4AN3O7 547.85 570/ 572 546/548( (M:Na) M H) 159 (2,S, di t

ST e e ok £ A TS R S

Na 56

634( M-Na) 6132&% ﬂm@zpmsfﬁrewg@dncak[ EMBO? 0NI0HA )z, O3B krid)l). Alfes
t ht hal en- k " NG é\/@@

B;Prol i ﬁ?l-m{r t;%‘kzjmmg 507. % to 16%]“?&’% %/a}‘?%alm%@nﬁ&él PIEEE RS,
509( MFN 492 8101’%11’&)‘8&?1@#%”?@2% G#ﬂ’o'e@m_’?ﬁe NH{GH)ands maturated NaCl
pi peri di n&l -gdluﬁﬁﬁd—iﬂﬁEdM S%h@evéﬁﬁa&até Btary'ineég N Rsidue (0,096
028H30F4N4CB gﬁg@#% 169%%12 tBulgS SF4NS 31 890( 91)
NH( CO( C112) 3RH § Hrepapatlveslayes 01‘%3%1\@‘ el N&@’G

171 (2-(3- mheaqan%@%tczgms&mm Gdap6utd 20M0Ma)g, 61B%LM 4d) a l:ZR)rIeas glass

(4- CH30 Ph))ﬂjcg&j/:%‘sgg’g& 1? %f O(M+tH) 618(MH) 69 1 8 MAY 2005 WO
02/ 057298 PCTI US02/ 01 g1\5/}5 é L%ﬁa’Rt Formul a MW pos. neg. 173 '
(2-(2-CH3O Ph))Ph C2. 9H25F4AN3(C3 619. 16 620( MtH) 618(MH 174

(2- (1- napht i Ph_C32 g%f%%%@% %‘*wagaﬁmﬂﬁms-
‘ L&' -Tetratlnorophenoxy)-4-Oxopentanoic Acid. "'_

[2-{(3- %) Ph} ‘

To a - solution of (3S)-3-[N-(N'-(2-tert-
butylphenyl)oxamyl)alaninyi]amino-5-(2',3',5',6" tetrafluorophenoxy)- 4-oxopentanoic
acid, tert-butyl ester (0.071 g, 0.11 mmol) i in CH,CL(2.5 mL)—amsole(O 05 mL) at room

o temperature under nitrogen was added trifluoroacetic acid (1.5 ‘mL). The resulting clear
15 solution was stirred at room temperature for 1 hr, evaporated to dryness and chased with
_toluene-CH2C12 (1: 1) The residue (0.061 g) was pwified by preparative layer
chromatography on silica gel eluting with MeOH—CHZCIz (I :9) to give the ftitle
- compound (0.044 g, 69%) as a colorless glass. MS(ES) for C‘451-127F4N307 MW

- 569.51): posmve 570(M+H); negative 568(M -H). : -

20 : EXAMPLES 127-178
' Starting with (38, 4R S)-3- (alanmyl)ammo—S-(Z' 3.5.6-
| tetraﬂuorophenoxy)-4-hydroxypentan01c acid tert-butyl ester (see Example 79, Part B)
and following the methods described in Example 79, Parts C through E the compounds
shown below in Table 7 were also prepa:red
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176 [
[2-{(
F

S) - 3 [N-(N -
AM NO- 5- ( 2!

(2.28 g,

2- CH3) Ph
N) Y* YOr LW J%)z
(2" -

, 3,5,
(3s)-3-(N-Benzyl oxvcar bonvl ) Am no- 5- Br ono- 4- Q o- pent anoi ¢ Acid
Ester A solution of (N-benzyl oxycarbonyl
7.06 nmml) and N net hyl nor phol i
-10C (NaCl/ice bath) under

t et rahydr-of ur an
dropwi se via syringe with 10 isobutyl

(40 nL) at

2-{(4- CH3) Ph}]Ph C13H25F4N307 603. 19 626( M+Na) 602( M H)
gHF4N307 603. 19 626( MrNa) 602(M H)  EXAMP

PHENOXYPHENYL) OXAMYL) CYCLOHEXYLALANI NYL]

6' - TETRAFLUOROPHENOXY) - 4- OXOPENTANOI C ACID 5 Part A:
tert-Butyl
ester

tic acid, O-tert-butyl
285 nmL, 7.7 mmol)

in
nitrogen was treated

chloroformate (1.g nL, 8.5 mmol).

EP% 02:‘0 1338

After stirring at -10C for 20 mn t he mxture s f|| ered (sintered
gl ass) |ntoapre cool ed recei yer (ice th) filter cake with
addi tional - tetrahydrofuran (ap 0X. HlO he conbl Iltrate was

' 52 em 3.10 g, 21

treated with excess diazo
mol of 1: nethyl-3-nitro-
OC (ice bath) 15 under nitrogen.

tro 69uan| d|Hn KOH 10 m Et 20) at
Qf t eF stlrrlr% at 0C for 15 mn and at

roomtenperature for 30 min, the reaction mxture was again cooled to-QC
and treated W A8% HBr (2.0 nmL, 12 jmmol )/ aceti cf aci d(j2. "0 MYS(EEY er
stirring at —i5—r—and—at—roomtenperature T T, ' re
was partitio -bet ween EtRAc- wat er . TheF fi c Mg"e wasPO%as hied ket h
water, saturafed Ng and sat ur at g IN:® 9} utlm_s,gdrggagdmagr Z00v-1
anl f ydrous Ng ahd—evaperated—to—gtryness—Trtur-ation_wt rexanegave
the crude 70 1% [022BB%298 1 P MA's z.d’eﬂ?y F&RPUSO %?fé%e “tl?@flé"% 3@‘?@
(3.32 g) as @ yellow oil. TLC(EtQAc-hexane; 1:1) =10 60 uﬂr_e_ured.i_q.te
di azoket one Ri2o= [(zPBEE #art B: (3 S|4RELFIHON- Ben@BlSﬁ)xma(anvl FAMED
5-(2' 3" 5 ¢ -—ferrafipgorontienoxvi=4- entjany ]
Ester 5 To a &%q 1 t(?ﬁﬁb}?g (QQ\ 3- (l\l— hen E@%% I"I\IS\ arhi nn&ﬂ-h\ﬁa wﬁqﬂ
oxopent anoi c| asi d Eeho)Pbut yl est er (( C&ﬁlZngJaOQ 14 69»‘5(19'0) @RAANa) | 604(M-E)
2, 3.5, 6- et {0 pNe Rl b0 | & FBr 0] ) eI O aodor b8 10
g, 6.9 mmol’)| 17¥ t|ernagk®ri ng at room CelaBet:8t ur d f‘ﬁjésﬁ%“LNa?he%ﬁW( fe
was diluted |ith [Et OAc, washed with gaturated GO8(MHK) '
-‘ "~ | 134 | Ph ' CH1oF N30, 513.40 | 552(M+K) | 512(M-ED
135 | (2,6-di-F)Ph CuHyFeN;0, 54938 | 572(M+Na) | 548(M-H)
662(M+T
_ FA)
136 | (4-Ph)Ph CasHpsF N30 589.50 | - 588(M-H)
137 | (4-MeO)Ph CHaFaN;Os 54343 | 582(M+K) 542(M-H)
138 | Ph,CH CollsFiN:O; | 60353 | 642MHK) | 6020M-HD)
139 | 4-pyridinyl CrHyoFN,Os 560.42 | S15(MHED )513(M+H
| 140 { 2-pyridinyl CyHysF 4N, O 51439 | S15QV+H)
141 | (2-ClyPh CpHyCIFN;O; | 547.85 |
142 | (2,3,4,5-tetra-CD)Ph CaHysFeN3 07 585.36 584(M-H)
143 | 5-indanyl CosHpsFN; 0, 553.47 552(M-H)
144 | (2-BnPh CoHigBIFN;0; | 592.30 590/592(
M-H)
145 | (2,3,5,6-tetra-F)Ph CpHysCLF N0, | 651.18 648/650/6
52 (M-H)
146 | 1-anthryl C3oHpFsN,O; 613.52 | 636Qv+Na) | 612(M-H)
147 | PhCH, CosHp FiN;O; 527.43
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10 NaHCO3 and saturated NaCl
evaporated to
98%) as-a yWOo2M57248scous
solution of the above crude ketone (LO8 g,

mL) at.OC under

oil.

sol uti ons,
a to give the crude tetrafl uorophenoxynet hyl

TLC(Et OAc- hexane 1:1) Rf= 0. 57P T
ca 2.14 ol ) Grrsgein

in

ni trogen was added sodi um bor ohydri de (0.057. g,

t he excess reduci ng agent was

ano

dried over anhydrous Na2SQO4 and
kdt DAY 12008 o,

115_68

1.5 15

mmol ). After stirring at 0C for 1 hr,
di scharged by treptment—w thacetone -+ the-—mxtpre—concentrated and
the residue partitioned between Et QAc-hal f saturated NHC sMSEESDPn. The
organi c phase m@s washed wigth  sat ur gt edg] a tprated |
sol utions,  dii-ed—pver sa_and Sanot AR fo Z%%r ynes L€ he
resi due was puf§f} %lﬂcﬂ;)zflash chr omat|cydaghy,Gan si bdic pel2026e! Lsdong-tyi | h
Et OAc-hexane|(1 3) to give the titlejconpound (1.P12 g,| AW A
col orl ess oi lf 149TL c- hexane 101 & PR 'ﬁaﬂ S CNED
Fl uor énV| netléiQVb%Jat)J%l —etohexw a.LZ H n\v’f%f’]‘; 53 ,;& §v- -ﬁ&é? %O&-ﬁ-)
et raf | uor ouhgelth) @498l dr oxypent anoi g %ﬁlﬁﬁa@nt Buﬁ%ll39EsiSéﬁ\dﬂ§1)Toﬁ3a(l\/I-H)
sol ution of {38 4RSpyBol{d-bammy | oxycahenyln,ay nof fylse.
t et raf | uor ophenoxy) - 4- hydr oxypent anoifc aci d4tert-butyl esterﬂ?l ﬁé@ﬂﬁ 08
nmmol) in MPH (25 nl) was added 109% Pd- C (0.30 and.jf resul ti rg:,[j\ xture
stirred undef;8 [hy. & Spherej (b 4 bris. —The mmu. €-dS
filtered thrpugh ﬁ{%ﬂ ﬁl‘ﬁg ing the %ﬂ?ﬁ W@ﬁke 71%? Cﬁ?@lﬁf 1 HA-ED)
conbined filfrat¢s evaporated to give the 30 crude am ne (O: 682 %A)@@% as
a viscous oifr—FrgeO+EH2e-2—5+-95)R—=0-21—{To-a golution ¢ .
(N 9- f | vor enyfe] FoRpg@he ) cycl oh@u%lﬁ%bl‘&ﬁ’imne TRO)537 ¢ FIYM+Na0 4 664-3D i n
CH2Cl 2( 10 nil)_at | GEPIO0E ) _underi nitrogen wad added.
hydf oxybenzdtist ay @-gyriofidinatyds{ 0. 282 jo¢,.#oh:a0ed Byesass | 651 éM
| -ethyl -3-(3', 3'} tithroiolngthyllPh- -am nopr opyl ) car bodifi m de 'ygg,{@ | ori (0 447
g, 2.33 mvl})iss Al stirring at OC|or g w“"“u Q2957298
PCTI US02/ 01\_01;1‘:-5 i)ﬁ\('lsml;l.—\ the mxture. %&Hzt‘li{’lgﬁd;crd u’gi% §@ S - ne
(0.682 g, cql1¢ 93AﬁWP§aﬂ*la’hd t he readﬁk}bmw()vomeisvlosmaﬁmmmo FT0(M-H)
tenperature.| 14§ t Péychiltlelyii Ng at roomf d eppegaj ure taret was
partitioned : e_ —et-et——TFhe %zmamse%‘;’ nhégﬁe“ U@m@* %MT r,
50 KHSO4, satieh af € RHCO3 and sat ur AbEHIFERL05 >é47e&5| PEO/STRr | efd54siaB(
anhydr ous &9@(}4 and evaporated to dryness. The fesidu ) puy MiiDed
flash chr omptssgr a(GJS;dl-eBuIPhng W th Et@gﬁsslpg\x,@ge ( lég)glt give the title
conpound (1] U T TLEEOA -uc;\aﬁe——i—z—z—; : Rf=—0-—24.
Part D (3 s&"ﬁﬁsk’;f’[ﬁ g}""ﬁ%{] “5‘7"1"%{V3n| %‘WE M9- 5-f 27481 | BOAEHNa) | 566(M-H)
Tet rafl uoroahcnc AVA V] 4 Ehedr nV\lhﬂnfan '\I C A{"] d TF\I‘T_- BL - I ESt er
161 (4-n-hepty1§1=h CoHisFiNsO; | 61149 | 634(M+Na) | 6100M-H)
162 jehen { CaHiPuNO; | 63930 | 6620M+Na) | 63804HD
163 napththalen-lyl-methyi CollsFiN:0; | 577. 49_ 600QM+Na) | S76(M-H)
164 | pynohdm-l-yl | CoBFiN,O, | 50614 50722 |
1 165 - | 1-pyrrolidine CaoH31FN;0; 49113 | | so9aviN
492(M+H
3
1166 | 1-piperidine CoHpsFiN3O7 2 1/505.15 | 504(M+H) '
167" | piperidin-1-yl CrHasFNiOs - | 580.18 | '519(M-H)
cjaes (2-Bu-5-AcNH)Ph CuHsoFiN,0; ) 6262 625(M-H)
1169 ) @-4Bu-5- : | CasHLsF N0y - 7} 89131 | 8900M-
B NH(CO(CHZ)3NHGmoc)Ph N 7_5 m o _890(MH}
V10, 1.2,3,5,6-tetra-F)Ph CollioF'sNaOs . 1.572.09 { 57T3QMHH) |
171 | (2«(3-CH;0-Ph))Ph CooHasF N3Oy - 619.16 | 642(M+Na) | 618(M-H)
172 | (2-(4-CH;0-Ph))Ph CaoHpsF N304 619.16 | 6200M+H) | 618QM-H)
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10 A mi xture of (3S,4RS)-3-[(N-9- flu ~

or enyl nmet hoxycar bonyl ) cycl ohexyl al ani nyl ] am no-5-(2 18 MAY 2005
,3',5',.6' -t B0 eFIsaMsophenoxy) - 4- hydr oxypent anoi ¢ aci d tert - buR§T/USG/E538
(1.028 g, 1.4 mmol) and 10% pi peridi ne/di net hyl formam de (3.0 nL) was
stirred at roomtenperature under nitrogen for 2 his. The m xture was
diluted with CH2C12, washed with water and saturated 15 NaHCO3 sol uti on,

dried over. anfiydrops NaZSO4F and evaporfated to dryness. -| The Lehue was
purified by fl opangl - CH2 93) fto

give the titl onpound (0.1851 g, 78%) aSdeMIate S DIV TLEgVEOH CHizgl2;
5:95) Rf=0. : FIN—=(2 =Pher he ]

oxamvl ) Oycl ohbt{A  [dRAAHCHOBR RN no- 542°Cs Fé‘f?'Os S19:4" [ edo1) | 6180-H)
6' - Tetrafl uor )qu@é(ll.)lapﬂﬂlmﬁﬁ oxypent ciWAGDd tqr639sBut6ﬁiza\EQﬂaer Be(d-H)

sol ution of N—?—pl- MOX S JjoxXauuc 064 T
from 2 phenoxyAm i'ﬁ‘ek?%@?m’#hhnd de%ﬁ‘gﬁofn F%;??r%? 61%&,5&69 é(ﬁﬁﬁﬁf)’
(3S, 4RS) - 3- [ cy eteotepay(atipmniilph] ani no- $CeuBhsFab05 ,G'Meﬁrﬁaﬁ@&I@h D 4
25 hydr.oxypeng§ i butyl €% . 241, ’ I ]
SR LAl T R AT TR Lo R R TR R Ty
hydroxybenzotrlazole hydrate (0 051 g) followed by

l-ethyl-3-(3",3 -dinmethyl-I'-am nopr opy i-om de hydrochl oride (0.061
g, 0.32 'mml). After stirring at 0C wﬂﬁﬁi@nd at room tenperature for
18 his, the mxture was partitioned between Et QAc-water. The organi ¢ phase
was washed with water, 5% 30 _KHSO4i saturated NaHC@h,pne safurated NaCl

sol utions, dried over anhyd Na2GOM4 |_fmd vapqr at ed o@ t he crude
title conpound (0.194 g) as ow ffoam exange 2) Rf = 0.40.
72 1 A MAY 2005 WO 02/ 057298 0 1 O F
(3S)-3-fN-(N -(2'-Phenoxyphe anvly Cvci ohe invl] Agino 5-(2" 3

5" 6'-Tgtrafl uorophenoxy oxvt)entanoi cACi dNtert-Butyl Ester To a

sol ution of crude (3S, 4 3-[N-(N -(2'-phenp enyl ) oxanyl ) 5

cycl ohexyl al-ani nyl ] am no=58-(2',3',5', 6' -tetrafttor ophenoxy) - 4- hydr oxypent an
oic acid tert-but )(BS)ESI[B]t(NQZ'l%M)xm@:YZ A6 ARIYIL)C Y OLCBERA A1 (ADINNT)] at

A R e e e e

was diluted with Et OAc, washed with 1.0 M Na2S203, saturated NaHCO3 and
sat ur at ed sNagly5a! Ut | OfSg) dIAERABAAGCAIMSH YOI, RS- Atk BeapRERISGd | O

a dryness:. Yy 1lash chromatograpnhy on srllca gel

eluting with Et CAc- hex deg-Butybistery give the title compound (0.142 g, 80%
A solution of (N-benzyloxycarbonyl)aspartic acid, pB-tert-butyl ester

: (2 28 g, 7.06 mmol) and N-methylmorphohne (0.85 mL, 7.7 mmol) in tetrahydrofuran

- - (40 mL) at - 10°C (NaCl/ice bath) under nitrogen was treated dropwxse via syringe with
10  isobutyl chloroformate (1.1 mL, 8.5 mmol). After stirring at - -10°C for 20 min, the
mixture was filtered (sinctered glass) into a pre-cooled receiver (ice-bath) washing the

filter cake with additional tetrahydrofuran (approx.10 mL). The combined filtrate was

treated with excess diazomethane/Et,0 solution {prepared from 3.10 g, 21 mmol of 1-
methyl-3-nitro-1-nitrosoguanidine, 20 ml. 40% KOH/10 ml Et,0) at 0°C (jce bath)

15 under nitrogen. After stirring at 0°C for 15 min and at room temperature for 30 min, the

~ reaction mixture was again cooled to 0°C and treated with 48% HBr(2.0 mL, 12
mmol)/ace’uc acid(2.0 mL). After stirring at 0°C for 15 min and at room temperature

for 15 min, the mixture was partltxoned between EtOAc-water. The organic phase was
washed with water, saturated NalCOs, and saturated NaCl solutlons dried over

20  aiiliydrous Na,SO; and evaporated to a drypess. Trituration with hexane gave the crude
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as a colorless, viscous oil. TLC(EtOAc-hexane; 1:2) Rf= 0. 50 Part G
(39) - 3- [N- ( N - 82 Phenoxvnhenvl ) Oxanvl ) Cycl ohexyl al ani nvl | .Eg MAY 2005
5-(2',3*, Iuorophenoxv) 4- Oxoxvpent anoi ¢ Aci d 15 GTASh201508
of - (38) 3 [N-(N (2 - phenoxyphenyl ) oxanyl ) cycl ohexyl al ani nyl ]

am no-5-(2', 5',6'-tetrafl uorophenoxy)-4- oxopentanoic acid, tert-butyl
ester (0. 142 ', 0 19 mmol ) in CH2C12(2.0 nL) at room tenperature under

nitrogen was u cgfi c ln*q)gqﬂé@é r§sulting ol _
sol ut ig_on was t|$jréleﬂ duﬁa g%tg} a%r gt E%ee(‘%o& 0 ) 'é\? e&ﬁaﬁ?’eg lﬁo(ﬁg{ yntgz’s,f’;,0
and chased 2 Q52) to give the title conpound (0.123
g, 935/0). as a Wmte foam I\/B( ES) for C34H33F4N3CB (MN 687.64): positive
688( M+H), 71Q; ; 800 I\/HrTFA). EXAI\/PLES

nlw VAL

179-181 Star 3 -y ]
25 tetrafl uoro- phenoxy)Tetr n. L.au,.a 2Rl r @6 B e ]%r% '6178
Exanpl e 148, Part D) 20 n , des ] anple ,
Parts E tzsrsough CS theaﬁgonpouogl\gfg 'g S&n (ESj V1 NP NEY DanngsS-bromo-4-

prepar ed: 73 0FOBEIIMIQaCE W DRyIOSTR9®. ST, USDR MikhE DS anaa;ﬁ 8 @teEaﬂﬁorssﬁéﬂoE

779’ (2. Py PhCCa AR iD 7’3 iR A Ry () L ey o ppighore jnces

2- Ph) Ph
i;g Ez Ph)CHZ g@’s‘ﬁﬁsé Dotagsume fughdg IOMQ) 2,68.48( mmol) wﬁéﬁwﬂiﬁﬁg :it8ﬂoohn

napht hyI C32teiigfeddtBfd/ {7406 Bids, GHS Chii WA BN wit] TROMCT Flshe AN R3S
- 10 - NaHCOj; and saturated NaCl solutions, dried over anhydrous Na,SO;, and evaporated to
-a to give the crude tetrafluorophenoxymethyl ketone (1.08 g, 98%) asa yellow viscous
oil. TLC(EtOAc—hexane 1:1) RE=0.57. S

S - To- a solution of the above crude ketone (1.08 :g, ca2.14 mmol) in
B ethanol (10 mL)-at O°C under nitrogen was added sodiuny borohydride (0.057 g, 1.5
15 mmol). After stirring at 0°C for 1 hr; the excess reducing agent was discharged by
- treatment with acetone (1.0 mL), the mixture concenfrated and the residue partitioned
between EtOAc-half saturated NH,Cl solution. The organic phase was washed with
saturated NaHCQO; and saturated NaCl solutions, dried over anhydrous Na;S0y and
evaporated to a dryness. The residue was purified by flash chromatography on silica gel
20 elutlng with EtOAc-hexane (1:3) to ‘give the title compound (1.012 g, 94%) as a

. colorless oil. TLC(EtOAc-hexane; 1:1) Rf=0.48. - :

- Part C: - . (38.4RS)-3-[(N-9-

R Tetraﬂuoronhenoxv)—4-Hvdroxvpentanow Acid tert-Butyl Bster

25 - To a solution of (38, 4RS)—3-(N-benzyloxycarbonyl)ammo—5—(2' 3'.5%,6'-
'-;tetraﬂuorophenoxy)-4-hydroxypentan01c acid tert-butyl ester (1.012 g, 2.08 mmol) in
MeOH (25 mL) was added 10% Pd-C (0.30 g) and. resulting mixture stirred under a
- hydrogen atmosphere (balloon) for 4 hrs. = The mixture was filtered through Celite
~+ washing the filter cake with CH,Cl, and the combined filtrates evaporated to give the

30 crude amine (0.682 g, 93%) as a viscous oil. TLC(MeOH-CH,Cl; 5:95) Rf=0.21.
L To -a solution of (N-9-fluorenylmethoxycarbonyl) cyclohexylalanine
(O 763 g, 1.94 mmol) in CH,CL(10 mL) at 0°C (ice bath) under nitrogen was added.
hydroxybenzotriazole hydrate (0.282 g) followed by 1-ethyl-3-(3',3"-dimethyl-1'-
aminopropyl)carbodiimide hydrochloride (0.447 g, 2.33 mmol). After stirring at 0°C for
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C2Ho0 0 Cl HOHOC s (39-3-[N(N-(5,86,7, 8-TETRAHYDRO11 MAY 2005
NAPHTHYL) OXAMYL) - CYCLOHEXYLALANI NYL] AM'NO-5-(2 8

, 6' - DI CHLOROREMZBTEBXY) - 4- OXOPENTANO C ACI D Part A: Asparti cAcP@l/Us02/01538
[1 tert-Butyl- a-Methyl Esterp-Toluenesul fonate Salt To a sol ution of

N- (benzyl oxycar bonyl )-L-aspartic acid, P-tert-butyl 10 ester (10.57 g,
32.7 mol ) in nethanol (20 nl.)-CH2CI 2(30 nl) at OC (ice bath) was added

e, a0 ool > 10 ot SuAE L ad P e ol L SRR B B OACnd)

quenced with dnodr mhe reaution @ﬂoﬁedrtt)) Wem2 6 xaoone tmyemghed’xﬁﬁft Rtigingy @bt wem

T o e BB s

pr oduct (11 phage was wastednwath) wakes, 5%k BHSP4.i wtvrateda 7 gad ppjura b
\(Motg p) tolg derk%ﬁt mangnaﬁg@%& Ma;m %}@@v@m&aﬁi fo mlléss agnlﬁ FRAUROWES
an stirre unge o e TTDS ere 00 1.S
m xt u?e vas - fRuisde éd%‘l‘l"y i ﬂé?\ﬁg 2rg g’]"?ltée title

conpound . as a:onﬁadhﬁidt(li 038lg| tza%;as 5&1@)1 fod?ﬁITL(B(EtOAcrhexane, 1:2) Rf=0.20.

[ (N-Benzyl oxycar bonyl ) Cycl ohexyl al ani nyl ] Aspartic Acid, O-tert-Butyl

a- Met hyl Ester To a solution of (N benzyl oxycar bonyl -cycl ohexyl al ani ne
T v} el AThiD ‘ 4

di cycl ohexyl dtarii®: sal t (38.4868)-3-[C% Yile DRNOHI Q- at OC (ice
bath) under 10 nitroge 0 ] _{1_ ggmréﬁgu@, A@dmﬁmgﬂloo g) -
followed by 1-ethyl-3 ( propyl ) carbodi | %yéjgl;lﬁ
hydrochl okl de (0. 41g A 14 mol ) . W@Jé? stlrrlng)at oc for ¢ -3riy-9-
m xture was tfRad SFDa )cfycﬁihbﬁylaﬁnhﬁﬂl} arbﬁio¥5w(2'§3’,5”@1fbﬁhﬂﬁﬁbphﬁmxy}

p-t ol uenesul on e salt 0. 66 met hy hol.i ne (0.
ML, 1.8 ol Y-RYERYIetanDi { AEId iereabal'y 6%, o 028 ooy d0n e e ) fuos
stirring at arzamse/a@ﬁmmﬁmmae (3.2.18Lwas stidred ai soionr Enumatum\meiw mattrmtn

s £ B e S P 0, IO AP o8

sol utiond3s stﬂiC@yeaahmdwcﬁmdsomzmdaw@ Mv%@or‘@ﬂeﬁ%@?ﬂ dp| dryness. - The

Purification %{ % péiiéoﬂfat 1aﬁhg kit isﬂﬁrdfdahbl-CHzClz (7:93)
Et OAc- hexane |t e conpoun(% 214 % 38,14?/ &4 8)I¥Cif 50%
20 TLC( Et OAc 1t 8l nmougd lg, 8%) as a white Soli C(Me )
. Rf=0. 43 '
. Part E: (3'S.'4RS)—3—'IN-(N'-(2'-Phenoxvphenvl}Oxamv}_.)CvclohexylalaninVIL— :
20 Amino-5-(2'.3".5".6-Tetrafluorophenoxy)-4-Hydroxypentanoic Acid tert-

Butyl Ester
To a solution of N-(2-phenoxyphenyl)oxainic acid (0.064 g, 0.25 mmo},

‘prepared from 2-phenoxyaniline by the method described in Example I, Part A) and
: (38,4RS)-3-[cyclohexylalaninylJamino-5-(2';3",5',6'-tetrafluorophenoxy)-4-

25  hydroxypentanoic Acid tert-butyl ester (0.124 g, 0.245 mmol) in CH,Cl(5.0 mL) at 0°C
~ (ice bath) under nitrogen was added hydroxybenzotriazole hydrate (0.051 g) followed
by l-ethyl-3-(3',3'-dimethyl-1'-aminopropyl)carbodiimide hydrochloride (0.061 g, 0.32
~mmol). After stirring at 0°C for 10 min and at room temperature for 18 hrs, the mixture
~ was partitioned between EtOAc-water. The organic phase was washed with water, 5%
30 KHSO,, saturated NaHCO; and saturated NaCl solutions, dried over anhydrous Na;S04
and evaporated to give the crude title compound (0.194 g) as yellow foam.

TLC(EtOAc-hexane; 1:2) Rf=0.40. : :
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Part C (3 S)-3-[N(N-(5 6 7 8-Tetrahydro. | %8”%&\{/)20%

Nanht hyl )()(@@/ cl ohexvl al ani nyl 1Am no-5-(2' - 6' - Di chl or oben
Oxopent anoi J&%%@?art ing with PCT/US02/01538

[ (N-benzyl oxycar bonyl ) cycl ohexyl -al ani nyl Jaspartic acid, 25 J3-tert-butyl,

a-nmethyl ester and foll ow ng the general nethods described in Exanple 4,
Parts B through H, gave the title corrpound as a white solid. MS(ES) for
C33H37012N30§3,QMN 674 ) , : 72/67l
786/ 788( M+rTFA 18

[ (N-benzyl oxycar bonyI ) ed-aleR AL INOXH A - peRka .
a-methyl ester (see Exgagpype 182, Part B) and foI I ow ng t he general

nmet hods described in E rrgl e 4, Parts throu he conpounds shown
belowin Table 9 were 81 2 FOPHIP PE LU b@f@bm@rphenyi)oxmnyl)
PCTI US02/ 91588 loheXslal iyl 2o~ I 23R3", fﬂ%ﬁ*ﬂiiﬁlor hen& N30 64t§£1%1§ acid

672 ety - GABTTIRS et D 1 5A0°245 PIrmel o [ Hil 5P 4 gooms tempoiure under
e e T
yl FA), ~
hydr o- 1 140( VK Bigd 8
675 ?2y65§( NHaay O 79rtwriey o s (e FatmaBed N aCl Aplufiods,( 2ueth ChiEy Phohydrous
CH20POPhD CAldMaN3A szﬁ%?at@@ td 8 PhdNR) Tﬂé@@i\&u@)waséymlﬂy 20 M drmafcd g}aphy

on silica gel eluting with EtOAc-bexane (1:3) to give the title compound (0.142 g, 80%)
as a colorless, viscous 011 TLC(EtOAc—hexane 1:2) Rf 0.50. -

Part_G_: . ( 3S)-3-1N-(N’—( 2’¥-PhenonphenVl)0xamVDCvclohexvl-alaninvll-—Amino—
_ o | . 542, 3' 5%.6'- Tetraﬂuoronhenoxv)-4—Oxoxvoentan01c Acid

15  To a solution - of © (38)-3-[N-(N'-(2-
phenoxyphenyl)oxamyl)cyclohexylalaninyl] amino-5-(2',3",5", '-tetraﬂuoroPhenoxy)—4—
oxopentanoic acid, tert-butyl ester (0.142 g, 0.19 mmol) in CH,CL(2.0 mL) at room
temperature under nitrogen was added trifluoroacetic acid (1.0 ml.). The resulting clear
solution was stirred at room temperature for 0.5 hr, evaporated to dryness and chased

20 with toluene-CH,CL, (1:1) to give the title compound (0.123 g, 93%) as a white foam.
MS(ES) for C34H33F4N305 (MW 687.64): posmve 688(M+H), 710(M-+Na), 726(M+K);
negative 686(M-H), 800(M+TFA).

EXAMPLES 179-181
E | Starting  with ~ (38,4RS)-3-[cyclohexylalaninyljamino-5-(2',3",5".6'-
25 tetraffuoro-phenoxy)-4-hydroxypentanoic acid tert-butyl ester (see Example 178, Part
D) and following the methods described in Example 178, Parts E through G the
compounds shown below in Table 8 were also prepared: :
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188 (2-Ph)Ph CHZCPO( Me) CA0HA2N3OBP 661. 68 684(MrNa) 660( M H)q 8PMﬂYOZp]{]5/HK)
774( MWT Fg%?lw gz Ph) Ph CH2OPOPh2 CCsHA4ON3QBP 723. 75 746( Wé

762( M+K) 8 ) 76 WD 02/057298 rl 1i' MAY 2005 CTI USO

EXAMPLE 190 OF \ O- OCO2ZHF \ NHF (3

S)-3-[ N-(N - (1- NAPHTHYL) OXAMYL) HOMOPROLI NYL] AM NO-5-(2',3', 5', 6'-TETRA
FLUOROPHENOXY) - 4- OXOPENTANOI CACI D 5 Part A: 1IN (1 Naphth |

Oxanvl | Honoprol i ne To a solution of N-( iy lat hyl ) oxami ¢ acid (0.108 g,
0.50 nmmol, see Exanple 1, Part A) in N pyrrolidone(1.0 _

m.) - CH2C12(1.0 L) at room tenperature under nitrogen was added

O (7-azabenzotriazol -1-yl)-N,N, N , N - tetranet hyl uroni um hexaf | uorophat e
(0.209 g, 0.55 mMmmol ). After stirring for 20 m 10jm xture was treated
w th honoproline nmethyl ester (@.072 g, .50, i

di i sopropyl et hyl am ne (026 ni, ifi. 5 Hunol}) room
tenperature for 4 hrs, t i tweehht OAc- wat er .
The organi c phase was was ed H wi t water, rat ed NaHCO3 and
saturated NaCl .sol utions, dried dver =anhysrou@ Na2SO4 End evaporated to
give crude [N-(I-napht hyI ) oxanyl | hormpr 15 (0.156 g, '92% as a
colorless glass. TLC (Et QAc- hexane; 1:1) 0.70. To a solution of the
crude nmethyl ester (0.156 g, ca 0.46 mmol) in dioxane(0.75 nlL)-water(0.25
m) was addeg—i—O7NTat3—sotutTomr (0.5 05 mUI) ,ATtggEjlrrlnga
roomtenperajure flor 1 hr, the mixture was acidif i ed V\nthl\f HC __and

extracted w
dried 20 oveg eV &
(0.105 g, 70 T SlhiBEFREOer t [GAGH at | B2 Et 2(F g% S
4RS) - 3-[N (N - amv| ) Homonr o] i nyl | Anj§{8®ENR - £784 _Tet f

| uor ophenoxvy) -y4o Hy @rmcyrp@nt i FRGOH t efdssBut v1 TOEQIeNa) 25 Tessa-Ep! ut i on| of

tr aghri@s Wapheduni th sabggat ed NaCI né@l ution,

(VI r~| P + ad + +ha e
et V-ap-etat-eea—t0o ﬁ Ye—t1re LIC CGllpGUllu

[ N- (I - napht hyl ) oxanyl ] honmoprjol 1 ne (0.483} g, 1.48 T98(M+TFA)
181 | i-naphthyl CaHsi F N0 645.61 668(M+Na) 644(M-E)
' 758(M+TFA)
- EXAMPLE 182

Cl.

5 h
' (38)-3-[N-(N'-(5,6,7,8-TETRAHYDRO-1-NAPHTHYL)OXAMYL)-CYCLOHEXYLALANINYL}
AMINO-5-(2',6'-DICHLOROBENZOYLOXY )-4-OXOPENTANOIC ACID
Part A: Aspartic Acid, B-tert-Butyl, a-Methyl Ester p-Toluenesulfonate Salt

To a solution of N-(benzyloxycarbonyl)-L-aspartic acid, B-tert-butyl

10  ester (10.57 g, 32.7 mmol) in methanol(20 mL)-CH>Cl>(30 mL) at 0°C (ice bath) was
added portionwise a 2.0 M solution of (trimethylsilyl)diazomethane in hexanes (20 mL,

40 mmol). After stirring at 0°C for 45 min, the excess reagent was quenced with formic

acid (1.0 mL). The mixture was washed with saturated NaHCOj3 solution, dried over

anﬁyﬁrous Na;SO4 and evaporated to a pale yeliow oil (11.34 g).

74



mol) in N-net hyl pyrrolidone(0.5 nL)-CH2CQ 2(14 nl) at OC undre;{ nlfv% %,O?ED% was
added O(? a@% tsrlazol 1-yl)-N, N, N, N-tetramethyluromu A

hexaf | uorop n% 676 g, 1.78 mol). After stirri ng for 20 nPET/USHEO1S53S

m xture was treated with a solution 77 1 8 MAY 2005 WD 02/ 057298 -

PCTI US02/ 01538 of

(3S,4RS)-3-am no-5-(2', 3 5 , 6' -tetrafl uorophenoxy) - 4- hydroxypent anoi c aC| d ~

tert- butyl ester (0 541@16%1-“&‘: A I%Q E‘?%kerﬁfl%n Rart |n .CH2

4.0 nL) fol d di i sqpro A 2. up AR B¢ Aol

gti (ri n)g at @ﬂe’aﬁ ‘Fﬁt‘lé{li %ﬁ Br?gluﬁwgﬁoarm treRo hmramea(&q?.@ g, B mmol)read

was partiti oh@d PEOWES g h@ﬁ%ﬁ%ﬁ%def@h?dr% &@'ﬁtrﬁos%ﬁ i#ifcl}g? 3 gt\f;lg
rie r

wat er, 5% KHS sat ur, saturated
anhydr ous Na é@ﬁﬁg‘r‘g?@tcﬂ%a Gaﬁ ﬁ’é‘ié’on?fiﬂhiafqdc@t%ﬂ ﬂlwltkel eaghpound as -

chr omat ogiapwtut@misd(hmgel el uting W|th Et OAc- hexane (1:2) gave the title

conmpound (0.268 g, 27% as a tan foam TLC (Et QAc-hexane; 1:1) Rf 0. 39.

Part C. (3S)-3-(N-(N - 1- Naphthyl)0<arryl)Hom)nroI|nvIIAm no-5-(2', 3 .5'.6'-
Rast B rdestca Dy cllolien iy} A GRires ATR, B-69L Bl

10 Tetraf | ucxaabi X IN-BRugyiext

of (3S, 4RS)- 3-[N (N - (L=

napht hyl)oxarryl)hormprghldﬁy Dster 0-5-(2',3,5,6'-tetrafl uorophenoxy) - 4-
hydr oxypent anoi ¢ aci d 1@rt “but )‘iPIU@S’Per Oﬁ 25(N—9¢mltsf8'cmbohy1)+uycmyﬁla(rﬂne
m) at roomdmﬁmxgtlauﬁﬂemﬂ 866 I PIIIHR ﬁnﬁf S
(0. 201 0.475 ol 5, Af % ﬁﬁ@ﬁ&h era é{r%dtf 5%3’88131“6‘

. t
the ni x'%ig r o HELH; P é’&‘giw‘ ﬂ]ﬁdﬁf Ell‘zr‘gtﬂég?;écﬁ)gﬁ?‘g‘lrg X OveNdolowsd g tluethylkdr
NaHCO8 and- @ﬁuﬂanaﬂyw@mﬂopmgaarbodimﬁde uﬁfchﬁ:@mttloms gNa3AGhatdle A y

t d d h” ¢h t
SRR o R T R L & L R LT e W
(1:2) to gi v@thsd@ster piteluensrutfonate (salt (6065, g, A47) masol pantd Nt @ efhgatiorpHoGnEi(6AC -
20 hexane; thJ-)l ﬂnmol? aﬁé th&aktibh a.g§§f é@?@%‘n b tgljﬁperature After stirring at

phthoi{% uf?%‘b Honopr ol |nyIIAmn

6'-Tetr b‘é‘h @115?\@?5 vassoncenbiatad and thie residue partitioned
(39)-3- [N(Nm(eénrﬁm&Wai@xqrﬂél LERBE T SHds8 Yivha Myiie %
5-(2',3,5 a{eg wﬁ%@rw%%mﬁm an0| C. ag(lidwtlﬂelrtW efy?/ KtHSO“’
(0.152 g, O Julans dinedoovermnhysroysobleeSOs and
t errpr: { atur ;mmeeiﬁt awgdn Bmsﬁt catigheiclly tfraiTh Iohfmtﬁﬂagfapﬁytr ¥l ﬁ]{léﬂ- 20l ejﬂ}mg‘l;pﬁh
resulting g i Lr ra or

evapor ed t&ﬁ%c ﬁnes% gp gge%‘ aﬁﬁ fgolbggﬁ%d C@%Zg( ngglﬁ’) afh@ VFE%’?%L%I
was tri DRET=EAS.he t|tIe conpound (0.103 g, 74% as an
of f - V\hlte solld TLC( IVEO-I— CHZC12 1: 9) Rf 0.33. MS(ES) for C29H25F4N307

(W30 603580 05 5y, RO s HABLANE Vet R onton.
CvclohexvlalanmvHAmmo-S ', '-D1chlorobenzovloxv)-4-
Oxopentanoic Acid
| S - - Starting with [(N-—benzyloxycarbonyl)cyclohexyl—alamnyl]aspartlc acid,
- 25 'ﬁ-tert-butyl, oc—methyl ester and following the general methods described in Example 4,
Parts B through H, gave the title compound as a white solid. MS(ES) for
CssH3,ChN3Og (MW 674.58): positive 696/698(M+Na); negative 672/674(M-H),
786/788(M+TFA).

.’_

EXAMPLES 183-189
30 Starting with [(N-benzyloxycarbonyl)cyclohexyl-alamnyl]aspartlc acid,
B-tert—butyl a-methyl ester (see Example 182, Part B), and following the general
methods described in Example 4, Parts B through H, the compounds shown below in
“Table 9 wete also prepared:
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i 1.8 MAY 2005 WO 02/057298 PCT/ US02/ 01538 EXAMPLE 191 O F ,
- NAPHTHYL) OXnt v1YL, ) I ND OLI NI

O\C02H F NH F
AM NO- 5- (2' V0 02
CN- (1 Napht hol ) Oxanyl ] I ndol i ne- 2- Car boxvyc Aci d Et hyl

SR

3-[N (N -
TTRAFLUCRCPI - 1 ENOXY) - 4- OXOPENTANOI CACI PET/ESPP/S38
Ester To a solution

OO0

of N-(1-naphthyl)oxamc acid (2.37 g, 11 mmol, see Exanple 1, Part A) in
N-net hyl pyrrolidone(7.0 thlL) -CH2C12(40 niL) at OC (ice bath) under nitrogen
was added 1, 1'-carbonyl diim dazole (1.96. b 12.1 mmol ). After stirring at
OC for 1.5 hrs and at roomterrperaturef =5 hrs,
(S)-indoline-2-carboxylic aci-d 10 ethyl ester hydrochloride (1.25 g, 5.5
mol ) and di-i sopropyl ethylam.ne (1.1 nlL, 6.4 mol) \% dded.- After
stirring at roomtenperature for 18 ch the gy xtu € diluted with
Et OAc, washed successively wi th 5% O4Hsat rate NaHCOB and saturated
NaCl solutions, dried over antﬁag_ Bed to dryness. The
crude product was purified by tla ch omatggrap{ﬁy onf silica gel eluting
with CH2C12 15 D20- hexane (1:1:3) to gove tRe t e @)rrpound (0.472 g, 22%
as a pale yellow-oil. TLC(CH2CL2: Et 20-hexang :3) Rf 0.48. Part B:
(3S)-3-(N-(N -(1 Napht hol ) OxanyDI ndol i ne- 2-Ca I, Ani no 5 (2" 3 5",
6' - Tetraf | uor ophenoxv) - 4- Oxonent anoi ¢ Acid Star g from
‘[ N-( 1- napht hyl ) oxanyl ] i ndol i ne- 2--carboxylic Acid ethyl 20 ester, and
follow ng thefnethHods descrijbed in Exanple 104, Parts Ajthr oug}ps@s)t he
title conpou hd_wds_al SO nu:nnrg,d MS(-ES)—for C32Hz3FANBO7 (MALG 54) -
positive 660 ') 6 TR IVHrK) - nedht i ve 63BQ:<M1Hb 6y MIWEC ) | p‘bﬁO( I\/;[TEm}g 79
8 MAY 2005 02/ PCTTH 1538 o 2H N 1y
3_000F (_3_3§'iél3 m N%é@ 53%)0\&?@%‘%‘%?04%?&&%@ Md"m
| naphthyl A B . '_
184 | 5,678 CH;OPO(M&) CasHN;0:P | 639.68 662QM+Na) | 638(M-H)
tetrahydro-1- | Ph - N o S C | TS(MAT
1 naphthyl . - | . . . _ ) | FA
1185 |5,6,7.8- : CHzO?Oth. | C3eluN;O5P- | 70175 | 724(M+Na) | 700(M-+H)
tetrahydro-I- T40(MHK)
naphthyl
186 | (2-PhCH,)Ph | CHOPOMe) | CieHuN;05P | 675.72 | 698(M+Nz) .| 674(M-H)
., : Ph _ 714(M+K) | 788(MAT
“ | ™
187 | (2-PhCH,)Ph | CH,OPOPh, CoaHudG0:P | 737.79 | T60QMHNE) | 736QMH)
_ T76(MFK) | 850(M+T
_ L ; FA)
188 | @PWPh | CHLOPO(Me) | CiHpN;OP | 661.68 | 684(Mi+Na) | 660(M-H)
- |'Ph o Ui TOMMAE) TIAMGT
R N B FA)
-} 189 | (2-Ph)Ph | CH,0POPh, . | C3sHuN3OsP | 723.75 | 746(M+Na) | 722(M-H)
' o 762(M+K) | 836QVE+T
o FA)
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AM NO- 5-(2',3', 5, 6'- TETRAFLUOROPHENOXY) - 4- OXODENTANO CACID 5 PartA:

(3S, 4RS) - 3- r Y 72005

Fl uor enyl ne W@&%ﬂgonyl ) Cycl ohexyl gl yci nyl ] Ami no-S-(2', 3" . 5 1&3%1}%37&/01338

| uor oGhenoxy) - 4- Fi ydr oxypentanoi c Acid tert-Butyl Ester To a solution of
(N-9-f 1l uorenyhnet hoxycarbonyl ) cycl ohexyl glycine (0.514 g, 1.35 mml) and
(3S, 4RS) - 3-am no-5-(2',3",5,6' -tetrafl uorophenoxy)-4- 10 hydroxypentanoic -~

acid tert-butyl ester (0 479 g, 1.36 @5?@@ anpl e 92, Part C in
CH2C12(10 nL) at OC (ice bath) under ni rogelh \%‘gxadded

O (7-azabenzotriazol -1-y1) - N,N, N, N -tetramethyl uroni um hexaf | uorophate

i hyl am ng,y (0. 47MF 2.7 mmol). After
stirring at 0OCfor 3 hrs, the reagtionj wagt al ljpwed to warmto room
tenperature. After stirring at roo 016 _45_hds, the mixture

was partitioned between Et OAc-water.} Theflorgani c phasé ¥ washed wth
wat er, 5% KHSO4, saturat ed-Na @Xam&k a@urat‘&gé\%g <
anhydrous Na2SO4 and evapj ed tg drynhess d

J|ons dried over
flash chromat ography el u

uelwas purlfled by

wi t-hiHEt OAc- hexane (1:2) tB give the title
conmpound (0.481 g, 50% as
0.42. 20 Part B: (3S, 4RS)- 3%

hite solid. TLC(Et QAc- hexane; 1:2) Rf =
ycl ohexyl g- I'yci nyl 7Am no-5-(2',3",5",6' -

Tetraf | uor ophenoxy) -4 ic Acid tent- Ester A solution of

(3S4RS) - 3-[ (N-9- quoreﬁs ﬁﬁ?‘ﬂ@ﬁ ?WM&%@MW

am no-5-(2',3',5' M&é{(ﬁéJﬂ,cﬁ‘dimmxwmér HENDSOR VPR OORBRTANGIE Ao

tert-butyl ester (0.478 g, 0.67 mmol) in 25 pi-peridine(0.1

m) / di méghy formani de(2. 0 m_) was stirred at roomtenperature under
ni t r ogen>f ofatae =I athxHOxa fonoprolin€t OAc, washed with water

and saturated NaQl SOTdJEIM\moirbﬁFlI— i %I%?W&a%ﬁ% &?@gﬁi%%fﬁ,'ﬁéﬁ Erﬁ?e

evapor at ed due_ was
el u!tol ng w t# Mrﬁeiﬁ‘ﬁef&% %‘@WPZB@Q dops(dH Gaflmzﬁl‘iﬂlﬂsm:ﬂlﬁ:%&%oom
(1:2) to gltcmpehﬁura t hadeo mpioen ( Owhg 1 @me&S%)_ h@az%g)lll gl)NN,N',N'

TLC( MeOH- ,mg%ﬁ]
Napht hyI I O<a | S EVKIP%? exy 8’f§%ﬁ°ﬁ %aﬁ?ﬂ%(’%g é ggn@‘% X@'*KSFE?ElP&ffPﬂ%Q @?pnéh@xy
4- Hydr ok§ dﬂﬂﬁc |t@3tedr waiBy hpndprélitee rmdthyh estelru(()@‘m of, 0.50 mmoR
N (1- napht tmisb | e Par t
RS 3(;]3 oh.ex ﬁ)@?glr}rgn%g ;ﬂ%u?nijﬁgf ggmng &Rofn %émperature
tetraf.l uor ﬁe&‘ﬁ@‘)’“‘i‘ gr%fr d?ﬂiW@eIaEt@AtcéW@teblﬁhpl orgatiephase whe v@sh&i 27
mol ) i Nwitle tvirytbap %% (ITSOR) oL Na GRS 24 B s fuffkdd RaC Sonthflsits, RkLs @
was adde
| %}ﬁ;drous Na;S0, and evaporated to give crude [N-(I-naphthyl)oxamyl]homopro]me
15 (0 156 g 92%) as a colorless glass TLC (EtOAc—hexane 1:1) Rf=0.70.
To a solution of the crude methyl ester (0.156 g, ca 0.46 mmol) in
o dmxane(O 75 mL)-water(O.25 mL) was added 1.0N LlOH solution (0.5 mL, 0.5 mmol).
~ After stlrnng at room temperature for 1 hr, the mixture was acidified with 1.0 N HCI
and extracted thh EtOAc. The extract was washed with saturated NaCl solution, dried -

20 | :Vover anhydrous NaySQ; and evaporated to give the title compound (0 105 g, 70%) as a
white solid after mturahon with Et;O. |

P_art B: _ (38.4RS)-3- IN—(N' ( 1-Nanhthvl‘lOxamvl)HomonrohnvﬂAJnmo—S—
2.3.5'6- Tetraﬂuoronhenoxv) 4—Hvdroxvpentan01c Acid tert-Butyl
Ester
- 25 To a solution of [N- (I-naphﬂxyl)oxamyl]homoprolme (0.483 g, 1.48
mmel) in N-methylpyrrolidone(0.5 mL)-CH,Cly(14 mL) at 0°C under nitrogen was
added O-~(7-azabenzotriazol-1-y1)-N,N,N',N"-tetramethyluronium hexafluorophate
(0.676 g, 1.78 mmol). After stirring for 20 min, the mixture was treated with a solution
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10 azabenzotrazoi-l-yl)-N N, N, N -tetramethyl uroni um hexafl ug *Y:e i
(0.125. g, 0.32 'mmol) and d||sopropyl ethylamne (90 L, 0.54 Iﬁf%
stirring aW@eAE% hrs and at roomtenperature for 16 hrs, o

was partitioned between Et OAc-water. The organi c phase was vvashed W th
wat er, 5% KHSO4, saturated.NaHCO3 and saturated NaCl sol utions, dried over
anhydrous Na2SO4 and evaporated to dryness. The 15 residue was purified by

flash chr onasogs ﬁgﬂ%@%gﬁhb'scgo,g%,Méﬁdﬂ%rdﬁﬁeho@)%ﬁ yOEgPEntadic 2hcili Otegti-ve

the.title conpou % as a_whi 0 L X

1: 1) Rf =0. 50. blli’ﬁlrfts’fﬁE)(O(Sé@B gﬁ el see feasm tw%%adm%% I 45 foltowed

Cvcl ohexvl elyeiigp éigylémﬁ?e @50&6291@&15 af | Afsogtheingat 0°C- x @ Brstamdoatc
Ester 0

Acid tert-Butyl t 3S,4RS
nglpht h;‘lr ) Ongﬁén) @wegwérg f§q: gp;lg hu rln%&ur gs 3§1t10)]163 delt\{ﬁéel}l E%(bAc—water The
ani no- 5- (2, giglnic haﬁeemawasmmhﬂnwaye)mwmm{mwemnmmm andrsm;ategil

5,2 ol Tk e e SR B D P

g, 0.34 nmolyy. ﬂaea‘l'ltdxromatographg mSﬂm@@eﬂ@hﬁ@gaWh@tﬂé‘a@-llewe (22) tgﬁéfeﬁh&i:‘@@e
was dil uted gﬁlﬁ éya?a i | ~hexahst Bl Nj#€%38 and
saturated Na uﬁﬂﬁf‘%ns %ri%g%hydro s Na2SO4 and )ealsgporat ed to a

dryness. The residue was purlfled by flash chromat ography on silica gel

el uting witpaftOAC- heossmg rN‘-nﬁ -¢1hnapﬁthﬂ)m<wmmdmoﬁwmmmqarm 5(6- 068
g, 83% as a tan foam c- -. e : , RLLE:

(3S, 4RSLO3- FN- (N - (1 NESA : B
(2.3 ,5 ,6 -Tetrafl uorcophenoxal 4 &sylp&nnanm C Aﬁl d To @%&Sﬁﬁdﬂ@ﬁ"ﬁ“

3S)-3-[N-(N ht L g A

gm )no 5[(2( I‘\?Pﬁé ﬂgﬁ) )ﬂﬁ%ﬁﬁ% enox %dgb%g%%rllﬂgf%phaeg?}gt%rt but yl
ester (O. 0631yd10xy§&ntancﬁc T t@ﬂflﬁlmsmy 9‘5 o3 FSrmosd2 i eibe ]z (omby ahiram
in CH2C12 1.0 fd-an@0isdh %ﬁtgo%n%s #ldedad Imaﬁﬁrpéﬁameqeaom'é OGRS e

added trifl uoroacetic acid The resul | ear sql.uti,on.

T od 1ot Ak, Stireing af 2aqth JoRRTaBise O J0spam e HERreE s, ML TR A0
vmht ht 0: uenewggheéz(sj;aﬁ{ L0 Na e eaufhaai mc}gmg totid ahteehtedNAC] Btod@idns, diive
the title co ou (0]

TLC( MeOH Ac @4@»@ %ﬂ,;afsgz)angév r\?s‘?%’g ¢ Ihe %ﬂ‘%ﬁﬁ%"’ Ranflask
631. 58) : pos;htdmz&ogﬁﬂﬁ%ﬁles)hcmgghbmagmﬂb r@ﬂlbclzm@qW@Gh& EtOAsy

from (3S, 4R & fi TLC(EtOAc-
hydr oxy- pen%‘ﬁm |8%‘£eer2tthe ?Jggi{ogfeéedj }Hfg}?%{%m Pgra{n O . a(r]?" ¢

fol | owm 2§ th@‘(a@mdéﬂ?éreﬂ STt hods descrl bed in Exarrpl e 192, Parts A through
E, the compounds shown -

Part D: (38 4RS)-3-[N-(N'-(1-NaphthyOxamyl)Homoprolinyl] Amino-5-
(2.3".5',6'- Tetraﬂuorophenoxv)-tl Oxoypentanoic Acid
To a solution of @3 S)-3 -[N-(N'- (1—naphthyl)oxamyl)homoprohnyl] amino-
5-(2',3',5,6™- teiraﬂuorophenoxy)—4—oxopentan01c acid tert-butyl ester (0.152 g, 0.23
25 mmol) in CH,CL(1.0 mL)-amsoIe(O 4 ml) at room temperature under nitrogen was.
" added frifluoroacetic acid (1.0 mL). The resulting clear sohmon was stirred at room
ternperature for 1 hr, evaporated to dryness and chased with toluene-CH,Cl, (1:1). The
residue was triturated with hexane to give the title compound (0.103 g, 74%) as an off-
white solid. TLC(McOH-CH2C12, 1:9) Rf = 0. 33 MS(ES) for CaoHasFaN;07 (MW
30  603.53): positive 626(M+Na); negative 602(M H)
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below in Table 10 were al so prepared: Table 10 F 0 CO2H\ I \ HQqgHO F
0 0 MS(ES) Ex.-A Formula MW pos. neg. 193 norl eucine CZ$27IFW83®11\Y6@31}554

628( M-Na) COMUNBH29844( M-K) 640( M-CL)  718( MFTFA) 194 (t - but WOmS®@I01S3s

C29H27FAN3O7 605. 54 606( MkH) 604( M H) 628( MrNa) 640( M) 644( MHK)
718(MFTFA) 195 (t butyl)al ani ne C2GH29F4N307 619.57 620( MrH) 618( M H)

642( MkNa) 732( M+TFA) 658( M+K) 196 phenyl gl yci ne C31H23F4N30O7 625. 53

626( MWH) 624(MH) 648( M+Na) 660(M+Cli3 ,664gMFK 738( MWTFA) 107

phenyl al ani ne C32H25F4N307 639. 56 640ERAMP 521(9%1’& 662( MFNa) 674( M-CL)
678( MFK) 712( MFTFA) 82 1 8 MAY 2000 WD 02/ 057298 PCT/ US02/ 01538 MS( ES)
Ex. A Formula MWNpos. neg. |alanine C 198 honophenyl al ani ne 653. 59
654(MrH) 652(M11) 676(MrNa) H88(MLCL) 692( MtK) 766( MtTFA) 199

1- am nocycl opent ane C9HUF4N30 \603/_ 53 626(,J}/Hrl\la 602(M carboxylic acid
642( MtK) 200 hi sti di ne C, H23FANSU7X\629 FEXAMPLE 201

O A O 'é |
ﬁAO \COZH F
i NH

(35)-3-[N-(N'-(1-NAPHTHYL)OXAMYL)INDOLINE-2-CARBONYL]
AMNO-5-(2',3',°5", 6'-TETRAFLUOROPHENOXY)-4-OXOPENTANOIC ACID

h

5 PartA: [Nl -Naphthy[)Oxamylilndoline-2-Carboxylic Acld Ethyl Ester
. To a solution of N—(l-naphthyl)oxamc acid (2.37 g, 11 mmol, see
y Example 1, Part A) in N—methylpyrrohdonc(’? 0 mL)-CH>Cl»(40 mL) at 0°C (ice bath)
- under nitrogen was added 1,1'-carbonyldiimidazole (1.96 g, 12.1 mmol).Aﬁer stirring at
: ~ O°C for 1.5 hrs and at room temperature for 0.5 hrs, (S)-indoline-2-carboxylic acid
.10 ethyl ester hydrochloride (1.25 g, 5.5 mmol) and diisopropylethylamine (1.1 ml, 6.4
mmol) was added. After stirring at. room temperature for 18 hrs, the mixture was
- diluted with EtOAc, washed successively with 5% KHSO,;, -saturated NaI-ICOg; and
- saturated NaCl solutions, dried over aphydrous Na;SO; and evaporated to dryness. The
- crude product was purified by flash chromatography on silica gel eluting with CH,Cl,-
15 - Et;O-hexane (1:1:3) to give the title compound (0. 472 g, 22%) as a pale yellow oil.
TLC(CHCla-Et;O-hexane; 1:1:3) Rf = 0.48. S :

Part B: (38)-3-{N-(N"-(1 -Naphthy}) Oxamy!)ndoline-2-Carbonyl] Amino-5-(2' 3",
5', 6"-Tetrafluorophenoxy)-4-Oxopentanoic Acid
Starting from [N-(1 —naphthyl)oxamyl]mdohnc—Z-carboxyhc Acid ethyl
20 ester, and following the mcthods descnbed in Example 104, Parts A through D, the title
- compound was also prepared. MS(ES) for CyHpuFiN3O; (MW 637.54): posmve
: 660(M+Na),676(M+K) negative 636(M-H), 672(M+Cl), 750(M+TFA)

79



F OHOCO2ZHFOHhN 11 HO\ F OF "Is, O (38)-3-[I\|-.(N'1-[§1MAY 2005
NAPATHYL) OxAMYL) METH1ONI NYL( SULFOXDE)) AM NO-5-(2',3', 5

6' - TETRAFLUQRDRMAENDISY) 4- OXOPENPANO CACm 5 Part A PCT/US02/01538
(3S4RS) - 3-[ N- (N - (1- Nanht hyl ) Oxam ) Met hi oni nvl ] Amiuo 5

(2,3 ,5 .6"-Tetrafl uorohenoxv) - 4- Hydr oxvnent anoi ¢ Acid tert-Butyl Ester
Starting from (N-9-fl uorenyl net hoxycar bonyl ) net hi oni ne and follow ng the
nmet hods descri bed in Exanple 106, Part Tg& the title conmpound 10
was al so prepared. TLC(Et CAc- hexane; 39 -Part B:

(3S)-3-FN- (N 41- Napht hLI Oxam ) Met hi 2ni nvi (Sul foxide)l Amno-5 (2'.3,5

sol ution of (3S,4RS)-3-[N-(N -(l

napht hyl ) oxanyl ) net hi oni ny, no-g-(2', 3 47 ophenoxy) - 4- 15
D n CH2Cl 2(4.0

m.) at room tenperatur 3 2\ ¥l Eeriodi nane

(0.203 g, 0.48 mml). - stlHrln at—roomnte erature for hr, the

4 h to

and saturated NaC sol utlons dr| ed ov nhydr ous Na2SO4 and evapor at ed

to a dryness. The residue was purified lash 83 1 8 MAY 2005 WO

give a mxture of tA&QNcS@@'rB'CS'Sdﬂmmﬁd}H%ﬁb)@AOibﬁlémm@d%@iZ 1: 9)

Rfs 0.48 and 0.43. The mi xture was re-chromatographed on silica gel

6' - Tetraf | uor ophenoxy) - 4- Oxovi )entanoic Acid tert-Butyl Esger To a

hydr oxypent anoic acid tert terH

mxture was diluted wt Na2S2033, Fsatur ated NaHCO3
02/ 057298 PCT/ U802/0153 : chro to raph n sili el eI uti ng w.th

Et OAc- hexane (1:2 thet? R&HHML)@M% 1 9) to
eluting with isopropanol - CH2C12 (2 5% to 5%to 10% to give sulfoxide 5

i somer A @ ei’art I ar 38 P£ oxi de i soner (rmre polar, 0.086 g)
and a mxture | SOMBES  Anaigk ROFRITH
i dentical nass spect ra. S

718(M+Na) i negative. 69ktafiypropbegpe R ; :
Nanht hyl ) Oxany! ) Met hi onpgy (sotitioRX bfi E(N—é\fﬂdweadﬁi%tho%yc@boﬁylj éﬁlohexylglycme
Tetrafl uor op?(()a g?% y) 4 %O%n )an0| ¢ (A\ § 4%8)-3 -amino-5-(2',3',5" 6'—te1xaﬂuorophenoxy)—4-
10- hydroxypentanoxc acid tert-butyl ester (0.479 g, 1.36 mmol, see Example 92, Part C) in
- CHxCl(10 mL) at 0°C (ice bath) under nitrogen was added O-(7-azabenzotriazol-1-yl)-
“N,N,N'N'-tetramethyluronium - hexafluorophate (0.619 g, 1.62 mmol) and
- diisopropylethylamine (0.47 mL, 2.7 mmol). After stirring at 0°C for 3 hrs, the reaction
" was allowed to warm to room temperature. After stirring at room temperature for 16
" 15 - hrs, the mixture was partitioned between EtOAc-water. The organic phase was washed
- with water, 5% KHSO4, saturated NalHHCO; and saturated NaCl solutions, dried over
anhydrous Na2,SO4 aud evaporated to dryness. The residue was purified by flash
chromatography eluting with EtOAc-hexane (1:2) to give the title compound (0.481 g,

50%) as a white solid. TLC(EtOAc—hexane 1:2) Rf = 0.42. '

20 - Part B: (35.4RS)-3- {CvclohexvlglvcmvﬂAmmo-S (2'.3'.5'.6'-
R Tetraﬂuorop_henoxv)-4-Hvdr0xvpentano1c Acid tert-Butyl Ester
A solution - - . of - (38,4RS)-3-[(N-9-
fluorenylmethoxycarbonyl)cyclohexylglycinyl] amino-5-(2",3',5',6'-

tetrafluorophenoxy)-4-hydroxypentanoic acid tert-butyl ester (0.478 g, 0.67 mmol) in
25 piperidine(0.1 mL)/dimethylformamide(2.0 mL) was stirred at room temperature under
pitrogen for 1 hr. The mixture was diluted with EtOAc, washed with water and
saturated NaCl solution, dried over anhydrous anhydrous Nay,SO, and evaporated to
dryness. The residue was purified by flash chromatography eluting with EtOAc-hexane
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To a solution of (39)-3- [N—(N (1-napht hyl ) oxanyl ) met hi oni nyl (sul f oxi de)]
ami no-5-(2',3 ,5' , 6 -tetrafluorophenoxy) - 4-oxopent anoi ¢ acid 1t@erigAbgfiea
ester (i sonWPG05E9846 g, 0.07 mml) in CH2CI 2(2.0 L) - ani sol EXASOzioNsHt
room tenperature under nitrogen was added trifluoroacetic acid (1.0 nL).

The resulting 15 clear solution was stirred at roomtenperature for 30 mn,
evaporated to dryness and chased with tol uene- CI—|2C12 (1:1). The residue -

was triturat th E exane to itle

(5 05k "okt ByEURLlEauBols .15 o TEed e bR RIEBls Crac

0: 20. Ms5( ES 5P6yREZBMBEFAN3CBS (MW 639. 57): positive

640( M+H) , 662(M+Na) 678(M-K) ; negative 638(M H), 752(M+rTFA). Under the sane

20 condi tions squOX|de |soner 0 081 g, 0. 12 nnDI) gave t he t|tIe

conpound, i ot E AN'-(ISNEshths @axCa6ie} VI

positive 640( I\/H—i) 662 (MsNa)g

752(I\/HrTF 84 1 W
' I@Y \ 0 o o B8l N\

(P 38) i [l\g(S N - (1- NAPHTIfYlg) @X&eﬁbﬂh ¥l—bxarﬁi¥ﬁ£‘c9fl‘tﬂ@§%|3§16u‘&ﬁnﬁb ¢ Red

Aol d (tert) THEe tobor Pl By 8%&@"3% Dt Pbrebemylamino 3:C13 §14° ©
[P N- E 1A;1apht Hetirfbon thqnbmhgmmpeﬂamam a?;;d @erBBuileTéBlledé (eae\(l)vaEggammad eurh6h, in
ar N S

hydr oxybenzc%-irl a% ‘Eaénﬁh%ﬂnl: g@f’@};@glrﬁgﬁ Aé@“’i&%ftwgfr" 551 s aggecl@-(’?-

di met hyi 101 %@k@gg 1 BINNN Nd@rm@thmmumdbemlmmhaze @r126mg, ) 0.32

After “stir &mxﬁsl)eﬁndo&st)ﬁfop}ﬁtﬁm%éﬂ?)mhﬁt 8159 PAR 1) A‘?f?ér%%gi%% 0t 0°C for 3 hus

(3S)-am no x0but anoi ¢ aci d butyl “ester ‘Sem car baz

p-t ol uenesu??‘gﬂﬁf‘?i?l% Sgmperepumeytpr | 6 hysgthemintyre s Hﬁmm%bfrf?meph@t@ﬁ&watﬂr L,
0. 38 nmol ) . ThBt ezrgaﬁicl phasegwas \%‘sﬁear V\Zthhﬁv@iert Be, RKRW,E Wafate@ONGENIG,20LA

and the res ned bet Et - 5% KH he 0 iC phase

was washed \lf\T %@Mﬂu@gt ﬁ?\,\& 5\@%@? ﬁ\gﬁ g&@?&?@'ﬂpﬂg GII%YH Syndhe

dried odér m@rw&&pwm flash ehmpmtagmphy on gilice gehehtingdwith IHtOﬁcC}w@ﬁéJnd

(0.119 9, (1:2) to give the title compomnd (0 094 g, 50%) as a white foam. TLC(EtOAc-hexane;
1:1) Rf = 0.50.

Part D; (38)-3-[N-(N'-(1-Naphthyl)Oxamyl)Cyclohexylglycinyl]Amino-5-
23,56 Tetrafiuorophenoxy)-4-Oxoypentanoic Acid tert-Butyl Ester
20 To a solution of (38,4RS)-3-[N-(N'-(1-
naphthyl)oxamyl)cyclohex?lglycinyl] amino-5-(2',3',5",6"-tetrafluorophenoxy)-4-
hydroxypentanmc acid tert-butyl ester (0.082 g, 0.12 mmol) in CH2C19_(1 mi)-
CHgCN(Z mL)-DMSO(O 2 ml) at'room temperature under nitrogen was added Dess-
Martin Periodinane 0.145 g, 0.34 mmol). After stirring at room temperature for 1 hr,
25 the mlxture was diluted with EtOAc, washed with 1.0 M NayS,0;, saturated NaHCO;
and saturated NaCl solutmns dried over anhydrous Na;SO; and evaporated to a
: _dryness The residue was purified by flash chromatography on silica gel eluting with
- EtOAc-hexane (1:2 then 1:1) to give the title compound'(0.068 £, 83%) as a tan foam.
TLC(BtOAc-hexane; 1:1) Rf = 0.63.

30 PanB: (38 ARS)-3-[N-(N'-(1-NaphthylYOxamyl) Cyclohexylglycinyl]Amino-5-
(2’,3’,5', ’-Tetraﬂuorophenoxv)-4-Oxovnentano1c Acid

To a solution of (38)-3-[N-(N'-(1 -naphthyloxamyl)_ cyclohexylglycmyl]

0—5—(2' 3, 5' ,6"tetrafluorophenoxy)-4-oxopentanoic acid tert-butyl ester (0.065 g,

RS
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70% as.a colorless glass. Part B (35)-3-1IN-(N -(1 i

Napht hol-) Oxanvl ) Honopr ol i nyl | Am no-4- Oxobutanoic Acid Sem car{g)azone2 %

a sol ution WO QA8 [ N- (N - (1- napht hyl ) oxanyl ) homopr ol i nyl ] arﬁ%ﬂsmms
4- oxobut anoi ¢ acid sem carbazone tert-butyl ester (0.119 g, 0.21 mmol) in
CH2CI 2(2.0 nL)-anisol e(0.05 nL)-water(0.05 nL) at room tenperature under
nitrogen was added trifluoroaceti c acid (0.32 nL). The resulting clear
sol ution wasg YARP4 d

and chased w ?E @ﬁﬂ%genecgal%(]zb Sg;e%o %%?'igf Sﬁimv\gs tr |ttﬁ%fg?eeg Ig\nﬁ%‘

Et20 to g ve“@h@ddedtmﬂu@mmmem@ (61 @mL The zo5uligag gleakgolulion syas afme%atlmsm
MAY 2005 WD p2f ?a?&%%?@ﬁ/xuﬁp?e&za ?edtcr

MAY 2005 10 I}Ho H 2 Paéds e@dcﬁﬁ&d Xn{H\kleenc -CH,CL, (1: 1)f
noprolin nQ- noi ¢ Cl on o
(59 30T N L N5 et B P EAO0 ogweh@r Sopotnd K Seforh &

sem car bagongff{hife’ Solid. BLOMBOMMAICDH-CHBTY; ad Llezﬂ.)s ROrsrabdshy dMBES) for

ntier i  ogorrbaRadr Y oty sl f50GAE T Ca i ¢

tion iluted with
wat er and m xture concentrated on a rot ovap The aqueous solution was then
frozen and |yophilized. The residueg Ro4Bopn Methanol, filtered
through Celite and filtrate evaporat ryness. Trituration of the

t
residue with Et 20 10 gétaetinge from e(%ﬁ%ghﬁmow g »>'BdgtrafinogoRhsnesy)-4-

solid. MS(ES) Wm f%u%?@st@ﬂlsee%ﬁl& Q7%4%M+N9)andrlﬁﬂ6ﬁ’ingeﬂle
424( M H) SR 03 0 2.CRH N 1o H N NN o
(35) 3- [m(wene@lemth sEbe in EfmRRI Pl AR %@F £y thq gompounds shown
AN No- 4- OxoSstTd\Nah TatAElL D virae talsd prefidredtPhenyhnet hyI 5' - Tetrazol vl ) Aniline
Hydr ochl oride A solution of 2-cyano-acetanilide (0.801 g, 5.0 nmol) and

tri-n-butyltin azide (2.05 nt, 7 5 mol) in anhydrous t ol uene (10 m.) was
heated at reflux for 48 Tablel()

,COzH

P otk

MS(ES)
1 Ex. A Formula MW pos. " neg
" 1193 | norleucine CHyFiN.O; | 605.54 | 628(M+Na) | 604(M-E)
1 - ' 644(MHK) 640QM+C1)
_ , . | 718(M+TFA)
194 | (tbuiylglycine CoH F N0, | 60554 | 606QMHH) 604(M-H)
628(MHNa) | 640QMHCD)
644(MHK) 718(M+TFA)
1195 | (+-butyDalanine CoHnFN0; | 61957 | 620@v+H) 618(M-H)
- | 6420M¥Na) | 732(MATFA)
658QV+K) .
196 | phenylglycine CayHasFN:0; | 62553 - | 626(M+HD 624(M-H)
N - o 648(M+Na) | 660QM+Cl)
, | | 664(MIK) T38(M+TFA)
|'197 | phenylalanine CoFLF N0, | 639.56 | 640(M+H) 638(M-H)
' ' 662(M+Na) 674(MHC1)
6T8(M+K) T120M+TFA)
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hrs.

2.0 NHO 20 in Et20 (5.0 .
vva‘é’ﬂew(w’ﬂh hexane and dried in vacuo to give
90% as a white sol
-5-yl)acetanilide (0.203 g,
nitrogen was added triethyl am ne

sucti on
2-(1Htetrazol -

suspensi on of 2-(1Htetrazol
tetrahydrofuran (2.0 nmL) at OC under

The m xture was all owed to cool

m).

5-yl)acetanilide

to roomtenperature and treated with

The resul ting. precipate was tdl Ma¥t ggg5by

(0.917 g,

1.0 mol)

C&'/US_?Z/OI:SS

in’

After

(0. 170__”_1__,- 1.12—2p _HllUi) and—bet _Ly'Jl br-oti—d (n 1+ 25— 3--05+rpl -

stirring at QC fof 3 bra and at |roomtenper|ature fpr 16 hrMS(lESé mxture
was partitionegy bpt ween £t OAc- wejt er gr C phase was Washed wtt
sat ur at ed NaHEEE—pnd sat‘gr CLFO?%E% igns” driled er anhydr§8s Nadso4
and evapar at ¢d%% o] kpipplenpiglenind’hd G:d&iFdGE, WY 558.59 t Ur eided+ay t h | shpmagne to
give 2-(1'-phenylpethyl -5'-tetrgzol yl )acet gni |i de |(&76Ra8Ng, T4 Masha Wi te
86 WD 02/057298_1} 8 MAY 2005 -- |- PCT/US02/ 01538 | €BINMtK) ' H{ MeMMi-TiEH)Catles
that the produgst [ BaminsdyfigpeRiabedicg) b A%@g.gyrmrgzﬁ h €0l STTy
shoul d be consi dereatbokyinbadi ve. |' H NVR for'e 3): 8& Ndj _195;6 rﬁ)S 84
(2H,s), 7. 16{LIRT O = 78 W ’GH,' , b—dd—3 =1
7.8, 1.5 Hz) 200, &’@E‘% d_ 1 =] ReFph0r 1§63ty | 6'38@'#14)5 A ?ﬁ@(ftfﬁre of
2- (1" -phenyl net hyl - 5" -tetrazol yl )acetanl l'ide (0 216 g, 0.74 nmmol) and 10%

agueous  HCl

(0.187 g,
N-[2-(I

mol ), 4-di nmet hyl am nopy. e (
(0.19 nL, 1.4 rmol) in G (1
added net.hyl - oxal yl ct ol
hrs, . the m xture was ed Ho ¢

hrs and then 15 partit
washed wi th saturated ."NaCl sol ution,

evaporated to dryness.The crude net hyI
di oxa
nm, 0.68 nmol) an

aci dified with 1ANGI2B105 26 PeRARCOGbRHENY=EY PO,
vvashed W th saturated. NaCl sol.ution,
evapor at ed to dryness

taken up in

- Phenyl net hyl -
of 2-(1'-phenyl nethyl -

the tit e Parg

(39)-3-[N-(N -

10

Part

B:

(2-(I"

(3.0 nL) was refluxed fo
to dryness and the residue triturate
88% as a V\/mte solid. Part B: '

-Tetrazo

FEVENTE TR

Starting from (N -9-fluorenylmethoxycarbonyl) metbioeme
. following the methods described in Example 106, Parts A through C, the title compound
was also prepared. TLC(EtOAc-hexane; 1:2) Rf = 0.39.

FARLE

| yl - PPhen,

é:ﬁ

d treated
HATY 1o PFraAn S ) METHIGNINYR(SUTHoxmE)k t ur e was .

anhyg}gﬁgﬁﬁagégo and

Trlturatl on of the crude product vvlth hexane gave

dri ed over

The m xture was
2Z(H)to give the title conpound

5'-tetrazo|y|)aU|I|ne hydr ochl ori de
2 00 Ciaid| Fape

(0. 20

5% KH3O4. The &rgani c phase was
iled over anhydrous Na2SO4 and-
ca 0.615 mmol)
th 1.0 N Li OH sol ution (0.68

7 g,

Iy g at .0C for

evapor at ed

8 I0<an‘ic Acid 10 To a solution.
(0.177 g,
triethyl am ne

0.615

ni-trogen was
2

18

was

and

(38)-3-IN-(N'~(1-NaphthyD)Oxamy)Methioninyl( SxﬂfO}dde)]Amino-S -

15

235 ',6'-Tetraﬁuoronhenox'v)-4—0xovoentanoic Acid tert-Butyl Ester

To a

solution

of

(35,4RS)-3-[N-(N'-(1-
naphthyl)oxamyl)methioninylJamino-5-(2,3',5", -tetraffuorophenoxy)-4-

hydroxypentanoic acid tert-butyl ester (0.251 g, 0.37 mmol) in CH>Cl(4.0 mL) at room

temperature under nitrogen was added Dess-Martin Periodinane (0.203 g, 0.48 mmol).
Afier stirring at room temperature for 1 hr, the mixture was diluted with EtOAc, washed
~with 1.0 M Nay8,0;, saturated NaHCO; and saturated NaCl solutions, dried over
anhydrous Na;SO4 and evaporated to a dryness. The residue was purified by flash
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Tetrazol yl ) Phenvl ) Oxanvl yalinvl] Am no- 4- O<obut anoi cAcid 25 L Gar one
tert- Butgl)Ester 2I'o a sol ﬁtl on 01‘ F%%? ?ﬂaﬂzs '
N-[2-(1' - phEenRMesT29§| - 5' -t et razol yl ) phenyl Joxanic acid (0. 06BCEFUIH2/08538.
mml) in CH2C 2(2.0 nL) at OC under nitrogen was added

hydr oxybenzotri azol e hydr ate (0.037 g) followed by

l-ethyl-3-(3",3 -dinmethyl-1'"- am nopropyl)- carbodiimde hydrochl oride

0. 058 0. Aft t
(0,958 9, O, SPoraliGlhon °ﬂ§°’f‘ St i e e 020 S5 R LAY
seni car bazonleQH-0BH G, (992 @h&th) tqoglsfpa?f wiixtoye Dfl’evmmonwcw@é@mdﬁe(ﬂo 2R61g);
th njal
ot hy ! mor phol Yo CHEIS 1230 48 pt B ?F‘??m%&"*éng kel Afhnbinfiiiaied o
16 hrs, t hesibeaceek eluting pitht isopoparnltfciside {26270 334 & 10%3e’f°ogkj§n$1%f‘-‘pmese
was washegl %&Herﬁ gﬁm‘lﬂ%\fo %@Q% Q124 R5E 68y %&5%&15%6 go@hara, m@%ﬁm

Na2SO4 andl (UABBIE FLtE e Bovronialy oouira] madogoatan

col orl ess gIMS Smrtcg,EHBF,,N;;OgS (MW 695.68): positive 718(M+Na), negative 694(M-H).
(35)-3-IN-(N - ?E H 5' - Tetrazol yl ) Phenyl ) Oxanyl ) Val i nyl | Ami no-4- 5

Oxobut anoi ¢ Acid Sem carbazone tert-Butyl Ester To a solution of crude
(3S)-3- [ N- (Wart(@: (1 ' - pli3SYRELBHN-MNE-t et r azol yl ) phenyl )

oxanyl ) val i nyl ] am no- 4&"{% @}Q}n?l)@féﬂjwﬁm&qu% _5, tykr grest er
(0.089 g, ca.0.14 mol 1 VE was added 10% g) and

resultlrﬂ@mxture Sti r ARy 1@ (balloon) for 48 hrs.

e d0 mxture “’asgg“s'ﬂ%ﬁra‘;ﬁ?;?e%w%%dﬁ" oL sy
triturated WRgHHoRH( 8 > fﬂ&"’td OXy)-4 g¥ppenianoic  ag
s;:n i dl | Kart t&zb(:ﬁc_,)%)egﬁariﬁﬂoﬁfér A, D446 gmnqmmm)amocmenem WOxanivdl3(0.1 mL) at

al | nv m nQ onu no e

(353 (N ( Rpoip st pendtnfigt i ot s BB lfoteaclie Ao 109, Pl resuting
am no- 4-16x obleansoiutioacwes stired butopm dernperatude 561830 nging gvmatr:d.tn deHrss 20d. 0
) - ani sol eeg%sgg thﬂrtaheﬁeoe 2égrmq2atweereaa€@%a9 'tﬁﬁx?&ﬁ@ mwaﬁtzé%%qnéupgi\ﬂe

HCl / AcOH (1 he resu tin tion was stifrr at_.room tenpera

for 18 hrs, tha/tiiprompaued 1 Q83 2chbéd as dn o aéﬂlédﬁlrﬂi‘ée? -A§OFb
The resi dueom_ggruﬂuga{ R i ¢:D0.Et RAS(ES) ooy eC 0 s KNz 085 COIRO 639.57): RéSitize

92% as an

5 -SSR ADoK BB 5 ety O RV R Cader the same

Oxobut a@0i ccdmditions suifoxide isomer B (0.081 g, 0.12 mmol) gave the title compound, isomer B
(0.055 g, 74%). MS(ES) for CogllasFN;0:8 (MW  639.57): positive
640(ME-HD),662(M+Na),678(M+K); negative 638(M-H),674(M+C1), 752(M+TFA).
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A sol ution’ of (35)-3-[N-(N-(2-(1'H5"-tetrazol yI)phenyI)oxarryI%v?%\%rzé
25 am no- 4 oxobut anoi ¢ acid sem carbazone (0.048 g, 0.10 mml)

aqueous’
stirred at

oMYA 3B (0. 4 L) -acetic acid(0.4 nl)-net hanol (1. 2PGT/SNE1538

room tenperature under nitrogen for 18 hrs. The resulting clear

solution was diluted with water and m xture concentrated on a rotot-vap.
The aqueous sol ution was then frozen and Iyophi I i zed. The residue was

taken up in nethanol, filtered throughE 30 filtrate evaporated to
dryness. Trituration of the residue with gave the title conpound
(0.025 g,. 59% as a white solid. MS(ES) for C13H21N706 (MW 431. 41):

positive 454(MtNa); negative 430(MH). 8
PCTI US02/.01538 EXAMPLE 204 O 0 CO2H HfAY
(3S)-3-[N-(N - (1- ADAMANTANYL) OXAMYL VAL '
Part A: (3S) 3-11V (9 Fl uorenyhnet hoxycaboNvI)
Acid. (tert-Butyl) Ester -Sem carba
Am nonet hyl pol ystrene Am norret
0.71 negtg) was “placed in a 2
stopcock and gl ass frit and 10
mL) / di met hyl f or mam de(50 nl), diilg

02/ 057298 1 8 MAY 2905

N,N N1 O p

NOM: OxoBl TANol ¢ Acm 5
|'i i1 | Affi no-4 Oxobut anoi ¢
on;cb 4- E | - Phenoxvacetyl) |
Iyst yen‘é’ resi tr:h%/qf@zl'b g, 100-200 nesh,
film@gr tube equipped with a vacuum
gd successively with CH2Cl 2(50 -
opyI et hyl am ne(5 '

3

nL)/di'nethyIfornam'de(SO m.), dimethylformamde (2 X 50 nL) and -
tetrahydrof' uran (30 nmLg3S)BRENABS{h-NuasITsvspeRAesL)HolMerratvg L pf ur an( 20

m_) / N- met hyl pyrol i di none(20 nL) 1\&%@%0_ f‘ﬁﬁictrfg‘s on t hrough the bottom
of the frit and treated with di rop@% 1.9 nk, 10.9 mmol) and
(3S)-3-(9 15 fluorenyl nmet hoxycabonyl )am no- 4- oxobut anoi c acid (tert- butyl)

ester semgcaphpzgonyl -

mml ). After—all o i
was treated with O:L-s.

7RG yI )phosphonl um

hexaf | uor ophosphat e, ZTZSaQQ@O%oﬂT[Nn-wpmg)omﬁ]mm e (@ pO3Ng

The Poer\ 29 shftol en ExGuand 14, B4 mm@%m&? brrpfggesn“%?a's % e?a”d
di met hyl f or reas chddé® hydrOxyHehzainickzalel? Bydrat® (0.058 m)) fo}ldwaladiyed -attiyhe-(3',3-
groups  ¥pr &uGaRRed - MntdtdlyTRalvotinlad H}r&o‘éﬁﬁnﬂé 26811 &, 3pydr def 10 fly) /

15

20

25

stirring at 0°C. for 10 min, the mixture was treated with (3S)-amino-4-oxobutanoic acid
(tert)-butyl ester semicarbazone, p-toiuen,emﬂfonate_salt_(or 127 g, 0.32 mmol) and N-
methylmorpholine (42 pL, 0.38 mmol). After stirring at 0°C for 2 hrs, the mixture was
concentrated and the residne partitioned between EtOAc-5% KHSQ4. The organic
phase was washed with 5% KHSO4, saturated NaHCOg and saturated NaCl solutions,

_dried over anhydrous NaZSO4 and evaporated to give the crude title compound (0.119 g,
- 70%) as a colorless glass : :

. Part B | (38)-3-—{N—(N'-( 1—Naphthvl)Oxamvl)HomonmimvﬂAmmo—4-

Oxobl.rtanmc Acid Semlcarbazone
To a solution of (3 S)—3 -[N-(N" (1 —naphthyl)oxamyl)homoprohnyl] amino-
4-oxobutanoic acid semicarbazone tert-butyl ester (0.119 g 0.21 mmol) in CH2CI2(2.0

- mL)-anisole{0.05 mL)-water(O 05 mL) at Toom temperature under nitrogen was added

trifluoroacetic acid (0.32 m_I_.) The resulting cl_ear soluuon was _s’arred at room

temperature for 18 hrs evaporatéd to dryness and chased with toluenéQCIIzCD (1: Ij
- The residue was triturated with Et20 to give the fitle compound (0 079 g, 74%) as a
_ white sohd
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di et hyl f or mam de(30 nl)/diisopropyl ethylamne(1.0 nL). After Mgﬁ @ﬁ
nitrogen agitation for I hr, the supernatant was renoved by su t 51
the resin WASHRYSF9h 25 dimethyl formanmi de(4 X 50 nl). The r FGTHUZR01538.
treated with piperidine(10 nmL)/ dinmethylformam de(40 nlL) and m xed by
nitrogen agitation for 1 hr. The supernatant was removed by suction and
the resin vvashed wth di methylformam de(4 X 50 nL) and tetrahydrofuran (50
m.). 30 The was M{

met hyl pyrol i N r"‘fg%@ﬁ%z%rm%%% met %oxycao%nyl )val i ne
(3.63 89 1 8 MAY ZOOSWQ PCT/ US02/ 01538 g, 10.7 mmol),

di i sopropyl ethylam ne (.7 L, 32 ,]S E’ﬁ@?bﬁ and pyBOBf(8.34 g, ¥8sy3- [NTEN')(I—
and m xed by nitrogen agitation, for 5 hrs. The_ supernatant was r

suction and narénthﬁ}gxﬁmrgbn@@p é@??W%I“yOWbPFPn&F"rreﬁq’él sepmicaThAgny ﬁo 0g=
n) and £H2§hE hiBolf ﬂ%%) ue@rishﬂﬁ\ﬂtalc{e% yd¥e(0® ML)-aetc Etcﬂiéotszmx)%tmﬁol(ﬂm

resin was dried 5 |n cuo to ive t tIe r oduc
quanti t at i veyrl) BEsedt oL FFPPHd gét‘r‘p?:’a ettoﬁc]ljgzhrst hgh? é%ﬁ%@%ﬁ%g
was cal cul at efhtash @a@ﬂﬂmeﬁ&bﬂhw@eﬁ&dmﬂk@re PaudenBated on a rotovap. The aqueous

i auor o ieblebi VaSRRh Sbren KRR the SR o URGK LB TP bfptier i,
. ﬁu pel coTl\ﬂhfodghr@ezhto randﬁl&a@qmqppmewq drymeso rﬂ‘rﬁmgt@ewﬁp @ﬁeetlrdtl@ Wil EazQad
ot P! s Ik%*vgf orhngﬁﬁﬁ)B%e supe (539@ Hé—a“%és%wmsww PELIUD d t%ww

or bi tal ‘nat ant was_renoved by Suction an

resin washedtd444): pesitiva HAMMReratve R4UMoHN ) and CH2cl2 (3 X 1.0 ni).
The resin was treated with 0.5MiPr2NEt in N nethyl pyrolidinone (0.40 ni;
0.20 mol ), (1-adamantanyl)oxam c 15 ﬁ%% 6 g, 0.11 mmol ) and 0. 25M
O (7-azabenzotriazol-1-yl)-N,N, N, N - | ur oni um hexaf | uor ophate in
N- et hyl pyr ol i di none (0. 40 'ni, 0. 10 nmml ). The m xture was m xed on an
-orbital shaker under an nitrogeq atnosphere for 16 H The super nat ant

was renoved by suction and thg 5i N shed s ces rvely with ,
di methyl formamide (3 X 1.0 Cl2; 3 ' LH nethanol” (2 X 1.0
m.) 20 and Et20 (2 X 1.0 nl). esi tr th 1.0 nL of CH2CI 2
and allowed to re-swell for 15 mn." Th soI ent wasgr enoved. by suction
and the resin treated with trTIl Ugmoacet i d- CHZCI2 ani sol e (1.0 ni,
4:3:1 v/lvliv). After m xing on‘Nsr;a,gor bi t al shaker under nitrogen for 5.5
firs, the supernat ant was_renpve suctr on d th esin shed vmth 25
CH2C12 (4 X 1.0 ni)GSFAdN-r@-Uds %H@mw%

formal dqrsyde acetic AMINO-4- OXOBUTANOICACID

Ley

" PartA: _ 2-(1'Phenylmethyl-5-TetrazolyDAniline Hydrochloride
: A solution of 2-cyano-acetanilide (0.801 g, 5.0 mmol) and tri-n-butyltin
azide (2.05 mL, 7.5 mmol) in anhydrous toluene (10 mL) was heated at reflux for 48
hrs. The mixture was allowed to cool to room temperature and treated with 2.0 N HCl1
20 in EtO ‘(5 0 mL). ‘The resulting precipate was collected by suction, washed with
hexane and dried in vacuo to gwe 2-(1H- tetrazol»S-yl)acetamhde (0917 g, 90%) as a

o “white sohd o

o To a suspension of 2—(1H—tetraz{1145—y1)acétani_lide (0.203 g, 1.0 ramol) in
" tetrahydrofuran (2.0 mL) at 0°C under nitrogen was added triethylamine (0.170 mL, 1.2
25  mmol) and benzy! bromide (0.125 mL, 1.05 mmol). After stirring at 0°C for 3 hrs and
" at room temperature for 16 hrs, the mixture was partitioned between EtOAc-water. The
| orga;ﬁic phase was washed with saturated NaHCO; and saturated NaCl solutions, dried
- over anhydrons Na;SOy and evaporated to a dryness. The residue was triturated with
hexane to give 2-(1'-phenylmethyl-5'-teirazolyl)acetanilide (0.218 g, 74%) as a white
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aci-d-tetrahydrofuran-trifluoroacetic acid (1.0 nmL, 1:1:5:0.025 vlv/v/v) and
m xed on an_ orbital shaker under nitrogen for 4. 5 hrs. The subdr MiiVadliiowas

col | ected bYOBMTHE, the resin washed with tetrahydrofaran (BCKUSG01EE) .
The conbined filtrates were bl own down under nitrogen. The residue was
taken up in nmethanol (0.5 nm.), filtered and 30 applied directly to a 3 nL
Supel coTM LC- 18 reverse phase extraction tube which had been
pre-condi t.i ogag ted s essively with.3 nL each of 10%
MeOH wat er, 30% I\/E@Mﬁ{ cagg%]/oqkitj evvé’{% ucin'a @W%%Wé‘i’er THeigoment of
pr oduct - cont EiRHGRgIR ?téSCSh@Hd beTemsidazed tedativa SH-NMREROB)AS 2122 @pely (BIESS

it LSRRI 45004 b RSSOt 15

TLC(ACC]-I—I\/E
Rf = 0.23. Né@é M.42). 49): positive 444(MNa),

460( M+K); 5 t 420(@1\/}113&9“ yIRCANE. &
(3S§ 3- %N— ?Sg?l I V(raeny t hox éSﬂQMﬂ;F aliil yI | aJr% ng%% Iyg)]ageé%ﬂ{ an(g a%rbw‘
(tert-butyl )mmstfg e]rﬂw é

"E?ishsf’lﬂﬂﬁ% Aexy &clasy (e mixture was
anmi nonet hy| pokpetatet drymessxmiiheercdithe Hiairhte) with €O th M ehd he BBLR ?%?d

wore al'so pront EaesEERE W W S RH 1] MY HH 100 10
MS(ES) Ex. Rl Fornula MV Vpos. neg 205 Ph Cl7H21N306 363- 37 386( MrNa)
362( M H) 4023 : } : Phenyl :
Ph(CH_, )FlfQCTg o FSOTIITY =504
(2- CF3) P C, 3N306 231Tan a@utlw/foﬁ\%-)(l @@@Mmgfhy UgetrazalyBanibine G aita2ahidide
419. 48 442( KB:MAY 415051 5) nAsSy, Mﬂ%ﬁ@tﬁ ynd%%é) O EN A TAEDD and
439.47 462( %e%}laé%é’%ﬁQ nf[? %(M mzzxog 2 {1.0 mL) at 0°C (ice bath) under nitrogen
was added methyl oxalyl chloride (62 pL, 0.67 mmol). After stirring at 0°C for 2 hrs,
~the mixture was allowed to come to room temperaiure, stirred for 18 hrs and then
15 partitioned between EtOAc-5% KTHIS0y4. The organic phase was washed with saturated
NaCl solution, dried over anhydrous Na,SO, and evaporated to dryness.
The crude methyl ester (0.207 g, ca 0.615 mmol) was taken up in
- dioxane (2.0 mL) and treated with 1.0 N LiOH solution (0.68 mL, 0.68 romol) and
~ stirred at room temperature for 1 hr. The mixture was acidified with 1.0 N HCI and
20 - extracted with EtOAc. The extract was washed with saturated NaCl solution, dried over
- anhydrous Na;SO; and evaporated to dryness. Trituration of the crude product with
hexane gave the title compound (0.121 g, 61 %) as a white solid.

Part C: - (38)-3-[N-(N'-(2-(1'-Phenylmethyl-5'-

Tetrazoly)Phenyl)Oxamyl)Valinyl] Amino-4-Oxobutanoic Acid

- 25 Semicarbazone tert-Butvl Ester
' To a solution of N-[2-(1"-phenylmethyl-5 '«tetrazolyi)phenyl]oxamic acid

(0065 g, 0.20 mmol) in CHpCIL(2.0 ml) at 0°C under nitrogen was added
hydroxybenzotriazole hydrate (0.037 g) followed by 1- ethyi—3-(3 3'-dimethyi-1-
aminopropyl)- carbodiimide hydrochloride (0.058 g, 0.30 mmol). After stirring at 0°C

~ 30 for 10 min, the mixture was treated with (3S)-3~(valinyl)amino-4-oxobutanocic acid

- (tert)-butyl ester semicarbazone (0.066 g, 0.20 mmol, prepared by the method described
for the corresponding leucine analogue in Example 1, Parts B and C) and N-
methy]morpholme (26 pL, 0.24 mmol). Afier stirring at room temperature for 16 hrs,
the mixture was partitioned between EtOAc-water. The organic phase was washed with
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212 (2-PhO) Ph C23132cN307 455. 47 478( MkNa) 454( M - M 494( M+K)
213 2- naphMPA2/EI2B23N306 413. 43 436( MFNa) 412(MH)  452( M+K) %

214 1-naphthyl C21H23N306 413.43 436( MrNa) 412(MH)  452(1+K) 526( MrTFA)
215 4- Cl- 1- napht hyl C21H22CIN3O6 447.87 470/ 472 446/ 448 (M (M:Na) H) °
486/ 488 (M+K) 216 5,6, 7, 8-tetrahydro-1- C21 H27N306 417. 46 440( M+Na)

60101 OB R O TE o s K05 VLGOAR54A8S o

1,2, 3, 4-tet aahyhtommazs@mﬂmp@ratﬁﬂ?to@mﬁ@( ﬂmﬁwmd (PRe gy p2*e) asa
456( MK) 53 Wg%% f218 (1- napht hyl ) CHZ C22H25N306 427. 46 450( M+Na)

426( M H) BX0(MFTFA) 219 2-benzi mi dazoyl C18HWNG06 403.39 -- -
EXAVPLE 220 o OOOH HHO=0 N (5-ACETYLAN | NO- 2- TERT- BUTYL- PHENYL)

N =[1 - (2- HYPREOHL- 5- OXQSS' Eiwm@u&fsummmﬁ%mwwmnmm DE
Part A: 2-tert-Butyl ro- ne or NH2 KNO3 — NH2
i -10c,IB 63% N02 To@%’é&a—ﬂ A8 5809 E N s stowl y added
2-tert-Butylaniline To a - sohmon of crude (38)—3 [N—(N' 2- (1'—phenylmethyl -5'-
tetrazolyl)phenyl) oxamyl)valinyl]amino-4-oxcobutaneic acid semicarbazone tert-butyl
ester (0.089 g, ca.0.14 mmol) in MeOH (1.0 mL) was added 10% Pd-C (0.009 g) and
resulting mixture stirred under a hydrogen atmosphere (balloon) for 48 hrs. The
10 mixture was filtered through Celite washing the filter cake with CHyCl and the
combined filirates evaporated to dryness. The residue was triturated with EO to give

the title product (0.060 g, 79%) as a white solid.

211 (2-PhCH2) Ph C2411 27N306 453.49 476( MtNa) 452(M FI) 492(|Y+5+§ ﬁ?&%TFA)

Part E: { 3S)-3-|'N—(N “(2-(1'H-5"- Tetrazolvl}Phenvl)Oxamvl)VahnvllAmmo»ﬁn—

_ Oxobutanoic Acid Semicarbazone S
15 To a solution of (3S)~3.—[N’-(N'-(2-(1'H—5'—

tetrazolyl)phenyl)oxamyl)valinyl] amino-4-oxobutanoic acid tert-butyl ester (0.058,

0.11 mmol) in CH;Clx(1.0 mL)-anisole(0.05 mL) at room temperaiure under nitrogen

was added 6.0 M HCVAcOH (1.0 ml). The resuliing solution was stirred at room

. temperature for 18 hrs, evaporated to dryness and chased with toluene-CHLClL, (1:1).
20 . The residue was triturated with Et;O to give the title compound (0.048 g, 92%) as a

white solid.

1_‘H—5’-Tetrazc’>l NPhenvOxamyl)Valinyl)Amino-4-

Oxobutanoic Acid -
A solution of (3S)-3-[N-(N '-(24( 1'H-5'-tetrazolyl)phenyloxamyl)valinyl]
25 amino-4-oxobutanoic acid semicarbazone (0.048 g, 0.10 mmol) in 37% aqueous
- formaldehyde(0.4 ml)-acetic acid(0.4 mL)-methanol(i.2 mL) was stirred at room
- temperature under nitrogen for 18 hrs. The resulting clear solution was diluted with
water and mixture concentrated on a rototvap. The aqueous solution was then frozen
_ and lyophilized. The residue was taken up in methanol, filtered through Celite and
30  filtrate evaporated to dryness. Trituration of the residue with Et,O gave the- title
compound (0. 025 g, 59%) as a white solid. MS(ES) for CisH2iN7Os (MW 431.41):

: posmve 45 4(M+Na) negative 430(M-H).
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(5.0 g, 33.50 nmmol ). The m xture was stirred at roomtenperature until it
becane 10 hormpgeneous, then was cool ed to - 10€ before sl ow adfii§ iMAY @605
KNOB i n' snawo‘ﬁ%’r:’f’?sl?ns (5.00 g, 49.45 nmol) via a powder addit Pomafsurmass
After stirring at -10 C for an hour, the reaction m xture was poured over
a small portion of ice in a 250 nL beaker, allowed to stand for 10 mn, -
then filtered and di scarded V\/ni te precipitate. The aqueous sol ution was

neutralized wth NHACH until "pH 8-9 (i aper) and 15 partitioned
bet ween Et OAc/ water. The or gani c phaseé}mm% with water, and
saturated NaC solutions, dried over anhydrous Na2SO4 and evaporated to a

dryness (brown oil). The brown [esi due was recrystall pgad from
met hanol /water to give the d ounﬂ (401 g, 3%2 as dark brown
crystals. TLC (20% Et OAc/ Hexa ' 13) S 7.55 (dd, J =

8.4, 2.4-Hz, 111), 7.46 (d, , | 1) 20733 (d, J= 8.7 Hz),
4.16 (br.s, 2H), 1.44 (s, 9H. 92 11 2 V\ﬁozl 57298 PCT/ US02/ 01538

Part B: N-(2-tert-Butyl-5- nitro- phenyl) oxa am acid methyl ester N 11 (J_
EyYNH + x p CH202 N p  GBS3-3-pN-(NNQ -ArdGrARhadir NOxRPrk. uspensi on of

2-tert-Butyl -5-nitro-phenyl am ne 20. 80 in CHZ%:IZ (20 nL) at
0 C was added 1.1 equiv of Met hyﬁgﬁﬂgﬁ"g&)ﬁ %ng‘lm (2.10 niL, 22.88
mmol ) . and fol |l owed by dropwi se addition of 1.1 equiv of Et3N (3.19 ni,
22.88 mmmy ) .papfAer stiggghngd _

tenperature  over § \
m.), stirred for 10 mMMM)EﬁTﬁSﬁ dnaebhz

or gani c-phase was washgghiNdbit difehe (2 X ‘! L) and. saturat ed
NaCl sol ution (50 ni), O4 and evaporated to 10 dryness. The
resi due was purified Hgg%ﬁ%ﬁbw H‘?Eﬁ%@d} (B0} 087208 ey OQ%' med/g) ivag
wi th Et OAc/ ipacedhén (5205 thiltegi Mbetelq&l : |ﬁtﬁj@%&ﬂﬁl mg% é%?@ss TS |ah9ht
(o0 Y R VA ol ey o
$ : J ;\mgng FIESOpIqq) ethylagnpg(S lllz:ll)f)dnn&t:sﬁb(mamﬁihﬁe mIQ &iiﬁét?ﬁfomé/amde 2 X 50
N (5 e g )}ﬁem%’ﬂﬁ%ﬁfi; :;Iée jﬁiﬂ WES Wekpeibin Rl a0
gen agitation through the bottom of the
-+ fiit and treated with diiospropylethylamine - (1.9 mL, 10.9- mmioly and (38)-3-(9-
15 fluorenylmethoxycabonyl)amino-4-oxobutanoic acid (tert-butyl) ester semicarbazonyl-
4-[2'-(4-ethyl-phenoxyacetic acid)] (2.24 g, 3.56 mmol). After all of the solid had
~dissolved (approx. 10 min), the mixture was treated with pyBOP [benzotriazolyloxy-
tris(qN-pyrolidinyl)phosphonium hexafluorophosphate, 2.78 g, 5.34 mmol) in one
portion. After mixing by nitrogen agitation for 3 hrs, the supernatant was removed by
20. suction’ and the resin washed successively with tetrahydrofuran 2 X 50 mL),
dimethylformamide (3 X 50 mL) and CH,Cl (2 X 50 mL). Unreacted amine groups
‘were capped by treatment with a mixture of acetic “avhydride(10 L)/
dimethylformamide(30 mL)/diisopropylethylamine(1.0 mL). After mixing by nitrogen
.+ agitation for 1 hr, the supematant was removed by suction and the resin washed with
25 d1methy1formam1de(4 X 50 mL). ' '
- The resin was treated with piperidine(10 mL)/ dlmethylformamxde(flo
mL) and mixed by nitrogen agitation for 1 hr. The supernatant was removed by suction
- and the resin washed with dimethylformamide(4 X 50 mL) and tetrahydrofuran (50
30 - The resin was suspended in tetrahydrofuran(20 mL)/N-
' methylpyrohdmone(zo mL), treated with N-(9-fluorenylmethoxycabonyl)valine (3.63
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NO2- 45 min To a suspension of N-(2-tert.Butyl-5-nitro-phenyl)- g)xﬁmargﬂggam d
methyl -ester (1.50 g, 5.32 mol) in MeOH (100 nL) was added Pd/ C 10 nol %
(0.10 g). ™EO2PEILE i on flask was purged with H2 (I atm/vacuuBfFTRSEY013%es,

then stirred under H2 20 (latm at roomtenperature. After stirring for 45
mn, the reaction was filtered through celite and evaporated to dryness.
The residue was triturated with hexane to give the title conpound (1.12 g,

521(brs, 134 1P philpl) uisdrORERERREST hi T2 B an YBQF (3L ) éﬁbﬂ
J= 8.4, 2. 7mpe]) aud yixed bp pitsogenHagitation fox 2.5 lys. 1The WpeEBjant gyasaemiqreiios

(MAE250. 29) o2fq ﬁ%ﬁﬂtthx SedR lvis%ﬁucc@é’mely with dimethyHorndniB (32208 M) and

N ?iﬁifﬁ%ﬁ'{é&ﬁ 53 500 nidoh etionghi X 40l ARE BeQ 2 K0rT)- dedrsip wesidsiad o

N/ Pyrid§ min($£hu@) td»\'r%ﬁe ifle Riﬂes?@rcmu&t Q1B g9 Mﬂva)o Baseds pe nhé ostagifng
ol 1 py PR REDEAP LI tobih P RBe e s Hales e onptel bzt gy
Acetic anhydride (0.45 n1_ 483 mol ). After stirring at roomtenperature

for 30 Mmm t éeactlo 3x_ TRy YRR dhhe 18 ﬁwn%§1%rié—§90§5ﬁ1}tanoic

stirred for tQAC/wWater. The organic
phase was washed with &cBN HCL (2 x 25 nL), and saturated Nad sol ution
(50 ni), dried over Na.%%%qﬁaﬂoftﬁa?a&m@fegﬂl 01 2 ¥ N@SF0IPmeto l‘{éwwﬁlabédidﬁﬁ
conmpound. as a white fToam >98%) . TLC 10 T70% g)

1HNVR ( dfc1 L Supelg J(‘bﬁlt@ﬂm}l € eﬁ“lm gvitly-a 20um po Ye'%%iﬁfl e?teél‘”(tbd
J=8.7, 2.4 gfendﬂré ddetﬁ}lféxbﬁarﬁlde UJJ)mL] 136viv and—mﬁceil drdzan d\ﬂbltal dhd@r 661

bost 11 ve 2 ) st W TRONEL b?ﬁ?ﬁ Biles 208 i1 JBLal A ¥t o

p05|t|ve 29
-io~c | Bjuﬂetliyl'ﬂ)rmklﬂﬂe # X 10 k) BRd CHAING XQB%IﬁIéNﬂ‘htﬁesin was treated with

_ 0.5M iPr,NEt in N-methylpyrolidinone (0.40 mL; 0.20 mmol), (1-adamantanyl)oxamic

15 acid (0.0246 g, 0.11 mmol) and 0.25M O-(7-azabenzotriazol-1-yI)-N,N,N’,N'-

tetramethyluronium hexafluorophate in N-methylpyrolidinone (0.40 mL, 0.10 mmol).

- The mixture was mixed on an orbital shaker under an nitrogen atmosphere for 16 hrs.

The supernatant was removed by suction and the resin washed successively with

~ dimethylformamide (3 X 1.0 mL) and CH>Ch (3 X.1.0 mL), methanol (2 X 1.0 L)
20. and EtO (2 X 1.0mL). ' '

| _ The resin was treated with 1.0 mL of CH,Cl; and allowed to re-swell for

15 min. The solvent was removed by suction and the resin treated with trifluoroacetic

acid-CH,Cly-anisole (1.0.mL, 4:3:1 v/v/v). After mixing on an orbital shaker under

", nitrogen for 5.5 hrs, the supernatant was removed by suction and the resin washed with

25 CH,Cl; (4 X 1.0 mL). The resin was treated with 37% agueous formaldehyde-acetic

| acid-tetrahydrofuran-trifiuoroacetic acid (1.0 mL, 1:1:5:0.025 v/v/v/v) and mixed on an

_orbital shaker under nitrogen for 4.5 hrs. The supernatant was collected by suction, the

resin washed with tetrahydrofuran (3 X 0.5 mL). The combined filtrates were blown

down under nitrogen. The residue was taken up in methanol (0.5 mL), filtered and

30 applied directly to-a 3 mL Supelco™ LC-18 reverse phase extraction tube which had

~ been pre-conditioned -with water, and eluted successively with 3 mL each of 10%

‘MeOH-water, 30% MeOH-water, 60% MeOH-water and 90% MeOH-water. The

product-containing fractions (TLC) were combined and evaporated to dryness to give

the title compound (0.0114 g, 77%) as a colorless glass. TLC{(AcOH-MeOH-CH,Cl,;
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To a suspension of N-(5-Acetylam no-2-tert-butyl-phenyl)-oxal ﬁ:ﬁ[ ?@Q
met hyl ester (1.28 g, 4.38 mmol) in 1,4-Dioxane (5 nL) at roo M aJre
was added WOUB/OEEMY of 1.ON LiOH (4.60 L, 4.60 mmol). Aft erpctissozjoigsat
the reaction mxture was treated with 0.5N

roomtenperature for 30 mn,
~HA (20 nmL), stirred for 5 mn and 20 then partitioned between Et QAc/ wat er.
The organi c phase was washed with saturated NaC solution (50 nmL), dried

over Na2SO4 VApQr ngss al | si due was recrystallized
from CH2C12/ Eg%gﬁe 0 3%‘2% E"E%&{S?‘t o Gaﬁ?‘ém e ﬁgfﬂg):f ppgtive r4Ad(dd+Na),
(1.74 g, 96%60(MHIVRn¢RABO4PO(MSHLGIIMVHTFAYH) , 9.96 (s, 1H), 7.50. (d, J =
2.1 Hz, 1H), 7.42 (dd, J= 9.0, 2.1 Hz, 11-1), 7.33 (d, J="8.7 Hz, iH), 2.02
(s, 3H), 1.30 25 (s, 911); MS(ES) for Cl4HI8N2O4 (MAME278.30): negative 277
([MH-). 94 1 8 MAY 2005 WD 02/ 0524 MRIIESI302/219538 Part F:

(2S) - 2-f (5- Acet vl am noggzit&s t whHt Y opheqvbam [ ) =ANi .

pr opaneper oxoi ¢ acid n%%ﬁtgf‘é e‘g?gr X‘%S)‘Iiam @%&WG@O%Q%@%%WW
11/ DCM NN O30Rutagpin @ 2 flenigbutxl) Nigster  pamdcprbpgonyls$i[2't (4osthpk-phenoxyacetyl)]
N- ( 5- Ami no- 2miif6inediyipolyseRas ) bde Iowahslo 204 airfAf 9ad Boltwi 0! desd
Co01 2/ 1 et 2 Pgi%):l%di rﬁ%w\/g‘:@%’% ¢ ) )_g? rvgg%tﬂ?g%erat&ﬁf%ﬁbed
under N2 wadt HEFEECE &4t GIROUS, ii)&%YlllI?/lPl?lr]sl,Wfﬁ' I3q prepared:

t et ramet hyl ur oni um hexaf | uor ophosphate (HATU) (0.72 g, 1.89 mmol). The

m xture solution was stirred at roomtenperature under N2 for 45 mn

bef ore addition of HCFH Al a-Owe (0.16 @abléd 151 nmol ), foll owed by Et3N
(0.53 nm, 3.78 mmol ). After stirring 10 at roomtenperature for 2hrs, the’
m xture was partitioned between Et QAc-water. The organic phase was washed
with water, 5% KHSO4, saturated Na , and sat uraf@e NaCl sol utions,

dri ed over ‘anhydrous Na2SO4 and evafjorated tjp gi¥ye crude title conpound.

The residue was purified by fI,gsi}{ : raphy on silica gel
eluting with Et OAc/ Hexane (20-60%i toligive theftit

/ e | e compound (0. 34 g,
74% as a 15 white solid. TLC (80% Et BAgiFexane) F® = 0.51; |HNMVR (CDC13) S

9.63 (bggs, 111), 8.11 (d, J= 7.8 Hz, 11-1), 8.01 (d, J= 2,4 Hz, 1H),7.60
(dd, J= 8. 42 T Hz, T™M—7.50
MS(ES)
Ex. R! Formula . | MW | = pos. ‘neg.
205 | Ph CaH3N; 04 36337 | 386(M+Na) 362(M-H)
S 402(MHK)
206 | PhCH, C1sHps N30 37740 | 400(M+Na) 376(M-H)
207 | Ph(CH.) CioFsN;Og 39142 | 414(M+Na) 390(M-H)
208 | @CR)PR | CusHooFsN;05 | 43137 | 454(M+Na) 4300M-H)
{209 | @-+BuPh CuHN;05 | 41948 | 4a20viNa) | 4180v-E)
U BT _ _ . 458(MHK) - 532(M+TFA).
210 |(@PhPh - | C2HasN;05 43947 | 462(M+Na) 438(M-H)
1 _ 473(M+EK) 552(M+TFA)
{211 [ (2-PhCH,)Ph | CogHlayN; O 45349 | 476(M#N2) | 452Q0M-H)
% S : : R - | 492QMHK). 566(M+TFA)
212 | (2-PhO)Ph CxHasN;0, 45547 | 478Qvi+N) . | 45400-E)
R A o | 494(MHK) 568(M+TFA)
{213 | 2-naphihyi  CaHaN;Os 141343 | 436(M+Na) | 41204-8)
§ R S ' 452(MHK) | 526QM+TFA)
214§ 1-naphthyl CoHosN;04 41343 | 436(MiNa) . | 4120M-H)
R T L . 1452(MEK) S26(M+TFA)
1215 { 4-Cl-1-naphthyl CuHpCIN;Os | 447.87 | 470/472 6/448 (M-
- | 48688 (MHK) |
| 216 | 56,7,8-tetrabydro-1- | CyHpMN;0s | 417.46 | 440(MHNa) 416(M-ED)
naphthyl _ 456(MHK) 530(M+TFA)

o1,




(s, 1H, 7.35 (d, J=98.7 Hz, 111), 4.71-4.61 (dq, J= 15, 7 Iaz 80
(s, 3H, 2.15 (s, 311), 1.55 (d, J= 7.2 Hz, 3H), 1.44 (s, QI—Q W@éf%ﬁ'ﬁfo
Cl SH25N306 Wave@32981): positive 381 ([MNI- 4] 20 Part G PCT/US02/61538
(2S)-2-[(S-Acetvl am no-2-tert-butyl - phenvl anunooxal vl ) - am no]
propi oni cacid NH COZMe Dome NNICOH i O1/ OHONH30 nmRT ONH - 'Y Y
To a suspensi on of (29) - 2 [ (5-Acetyl am no- 2-tert- butyl

phenyl am nooxahyrantrnot=proptonicacrd—netthyl—ester—(06732 88—Tmot)
'n 1 4- 25 D bxand (2 m) at momltemperature was added 1 05M P of 1. Ol
Li O—l (0.92 nmL{ g 92 rrrmlp)l After su:iohh{l]ag qtt Mtwim errppbga.ture forneg0 mn,
the reaction prxt ated 5N T TTTEH 5-min
and then part ?%relc??gg%m\ﬁoét Oﬁtc(;"t%fkég_ 'Ih‘ﬁf‘)(g a}iﬁ%}\ﬂfgg %gmﬂ

wi th sat ur at ed—-Nad dr-edever—NaRSoA—and—epa tet—4o0
dryness. The p?13 fdbhephdyied: recrfé%%%%ed fEORR Et qﬂg(gfﬂil ne Lgﬁ%B
MAY 2005 WO 02/ 05%298 PCT/US02/0%538 _give tthe tit ind Fival
fine povvder (p2®1 @-beﬂ&%dazovHNl\/R -(GE{BEI‘B% 8 948539 (s|,--111), 8.4p—(d, J= 8]4

Hz, 111), 14778, 1A, 7.91 (s, 111), 7.55-7.52 (dd, J= 8.4, 1.8 Hz, 111),
7.33 (d, J— 9.0Hz, 111), 4.72-4.63 (q, J= 7.5 Hz, 111), 4. 20- 3.90 (bs,
111), 2.13 (s, 311), 1.53 (d, J = znaawﬂﬁiagzol 41 (s 311); MS(ES) for

Cl14H18N204 (MAE349.38): 5 negati
3- Benzyl oxycar bonyl am no- N- net h
ester BOAC HOBt COztBU HC . NH(
CbzHNf COzH CH3Clz 0 0 C RT, 18h
2- Benzyl oxycar bonyl am no- succi ni c
46.39 mmol) in CH2C1l2 (150 nlL) _at

e 348 ([MHI. Part

<N et hyl - succi narg c aC|d tert- butyl

) CH3 COrzt BU Nll CbzHN N( OCH3) CH3
I 10

2Y.9 ToH 0 iPHof
10 ester (15.00 g,
C'tmd r I\32 was agdded 1.2 equiv

N~{5-ACETYLAMINO-2-TERT-BUTYL-PHENYL)-N"-{ 1-(2-HYDROXY-5-OXO-TETRAHYDRO-

5 FURAN-3-YLCARBAMOYL)-ETHYL]-OXALAMIDE
Part A: —tert—Butvl-S-mtro—phenvlamme
sto., {conc.)
NH,
10 Q 1h _
- NQj

To H280, (50.0 g, 509.79 mmol) was slowly added 2-rerr-Butylanﬂme
(5.0 g, 33.50 mmol). The mixture was stirred at room temperature antil it became
10 * homogeneous, then was cooled to -10°C before slow addition of KNO; in small
| portions (5.00 g, 49.45 mmol) via a powder addition funnel. Afier stirring at—10 °C for
an heur, the reaction mixture was poured over a small portion of ice in a 250 mL
beaker, allowed to stand for 10 min, then'ﬁltered and discarded Whjte precipitate. The
.aqueous solution was neutralized with NHsOH until pH 8-9 (Litmus pH paper) and
15 pamtloned between EtOAc/water. The ‘organic phase was washed with water, and
saturated NaCI solutions, dried over anhydrous Na2804 and evaporated to a dryness
(brown oil). The brown residue was recrystallized from methanol/water to give the
desired compound (4.1 g, 63%) as dark brown crystals. TLC (20% EtOAc/Hexane) Re=
0.66; 'HNMR (CDCls) 6 7.55 (dd, J = 8.4, 2.4 Hz, 1H), 7.46 (d, J = 2.7 Hz, 1H), 7.35-

20 733 (d,J= 8.7 Hz), 4.16 (br.s, 2H), 1.44 (s, 9H). '
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of 1-(3-Di met hyl am nopropyl ) - 3- et hyl car bodi i m deHC (EDAC) (10, 679@, . U?S: 67
nmmol ) and 1.1 e%wv of HOBtH2O (7.81 g, 51.03 nmol). The nix u3eM 0
stirred at WO N> for 15 min before addition of HCL- HNPOVE)S0R/01538
(5.88g, 60.31 mml) fol |l owed by 4-Met hyl norpholine (NWM (7.65 nL, 69.59
mmol ) _ After stirring at 0 15, Cto roomtenperature for 18hrs, the mxture
was partitioned between Et QAc/water. The organl c phase was vvashed wth
water, 5% KHg(Xn.: ‘ . 1S, dried
over anhydro- Na2'S
resi due was recrystal I i zeg-
(14.61 g, 86% as a whitg
(CDC13) 8 7.34 (m 511),
12.3 Hz, 211), 5.05-5.00 (m 111), 3578 (s, 311 : 111), 2.74-2.68
(dd, J= 15.0, 5.4 Hz, 111}, 2.58-2.51 (dd,>T*e%s5, 6 N, 2 Hz, 111, 1.42 (s,
911). MS(ES) for C18H26N206 (MAE366. 4) : posiktsve 367 (1v||3+) Part 1:

35??2?2“%@%?&{5%%%%’%@#%@ o 22 G5B SRk e KREACH. Pordo,

3- Benzy!| oxydBH9H) 20l h ok L RE wan ?‘ﬂdeds bd ceqavriof Methal tCthtrectrmayetate

' O Vet toe gottpotnd. The
fromEt20/n Hexaneto giv thetlttle conpound
ol d. TLG (50% Et ®Ac/ Hexan 0.58; 20 1HNWR
64 (d, j&ﬁ O e, J=18. 3,

gff)e\r/vl géojoo 29”01%1 238 D %thhl um gve%t gelﬁ%dm&‘éAH? 1|quet hyl et Eltesr19
96 2 8 I\/AY 0%%, 2¢J gai g} %mne!? Wﬂfmwfeeowéeppem@r

stirring at ovEr) Chirsg themachemmﬁmemesft&ratdd With wdier (209dK}, istifredifst U0 enivahd

besnecy b ORI 0 ot ke? B b btk i o

sol ution (20@Xrﬁ§)mLhirandc$abmiod Nag$eulusiod (60 ado) dtiedioter Nbpihamd evaporargl tdue
5 I

\Ig?sé)Ac/ IF—)|exane 20- 18-il to %aﬁgﬁ@%%@#%giﬁwﬁgﬁc?ﬁléﬁfp ar

oil. TLC (4 o) 1o givsgthe tilrerappe(3-25 9. o5 light yellow39

(s, 511), 5¢ sd TEC WBE{OAdfﬂkxan%) 4@ 211&1\11\&6&)6: 37651%93&-9}1? . 8.97

4 g$ 114)(‘131’0 %2‘@12&&3 sé%% )JT‘&Oééﬁ%@ 71%’8%& 5% 1Hr30 G &

308 (M) . BED.Lt1.32 (89BBnzvi oxvcar bonvl ami no-4 4-di et hoxy- butyrl c acid tert
butyl ester CH(CEt), _

15 PartC: N-(. S-Amino-2-teri~butv1—nhenyi)—oxalamic, acid methvl ester

D . By(lam) o
m)'\o/ : PA/C 10 mol% H >
. —
MeOH, RT o
NO, 45 min
84% NH,

To a suspenslon of N (2~rert-ButyI-5-mtro—phenyl)—exalarmc acid methyl

ester (1. 50 g, 5. 32 mmol) in MeOH (100 mlL}) Was added Pd/C 10 mol% (0.10 g).” The

o reac’uon ﬂask was purged with Hp (latm)/vaeuum three times, then stirred under H,

: _:2'0 ) (1 aIm) at room temperature After strrrmg for 45 min, the reaction was filtered through

_ celite and evaporated to dryness The reszdue was mturated with hexane to give the title

-_compound (1 12 g, 84%) as a gray solid. TLC (40% EtOAc/Hexane) Rf -0.21; "HNMR

_.__(CDC13)89.21 (brs, IH) 747 (d, J—24Hz, 1H), 7.18 (d, J=38. 7 Hz, lH), 6.50 (dd, J=

| 8.4, 2.7 Hz, 1H), 4.00 (s, 3H), 1 42 (s, 9H); MS(ES) for C13H18N205 (MW—QSO 29)
25 posmve 251 (MI—I+)
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C2t Bu P-TsOH H20 (cat) CO2tBu Elox CbhzHN H CbhZHN(O O 0 C
a suspension of 3-Benzyl oxycarbonyl am no- 4-oxo-butyric acid Fé
ester (4.46W§ 02052983 mmpl) in Ethanol (40 nL) at 0 C was adde

15 TsOH H20 (0.55g, 2.91 mml) and foll owed by dropwi se 8.0 equ of
CH(OEt)3 (19.34 nlL, 116.25 nmol). After stirring at 0 C to roomtenperature
for 16 hrs, the reactlon m xture was treated with saturated NaHCO3 (100

}0¥:>38

n), stlrredf. S ApReiIRehEhie e dei <yl Bser
organi ¢ phase®ies 0 W . dried over
Na2SO4 and evapor at ed to nesso The reskg(ye was riBied by flask

col um chr omat ogr aphy- on s n}%)ge/ el upsidigsam t h E (20 to
give -the tittle conpoun 88%‘15—a—ﬁear LC (30%

Et OAc/ Hexane) Rf= 0.33; PCDC13) SHa3B"(in, 1), 5.28 (d, J= 9.9 Hz,
1H), b5.15-5.05 (dd, J= 18wQ, 12.3 Hz, 211), 4.4®~dH 3= 3.6 hHz, 111),
4.21-4.16 (m IH), 3.75- 3.65 (in, 2H), 3.59-3.47 {m 210, 2.59-2.46 (dd, J
= 15.6, 5.7 Hz, 214), 1[’()A'b% Esﬁigpeggl%)m é)f A ¢'> gﬁnﬁoéﬁtei(ﬁbutﬁlap&n?l)bﬁxaléﬁib) acid

Part K= 3 0-4 4-diethox u aci |_ester % Pd/ C %&i%
1-12 (I atn) metyBesteE(IOEg.X. Q:maMy@p ygine $h IRt rpROGFIPSERdS s 2

maemgerature fi
tzgtspgﬂtslyﬁneg vé‘lf E%@é%é&ﬁﬁ&%ﬁ?%@xbmws%ﬂn ) SIAFRX ytititeyatirGomateingerature for

t enper at ure 3@mmgﬂwma oo E'tf‘%/ %s?éégéqﬁ)ﬂ%%dégﬁg]mml %

Pd/ C (-0.05 gig Eh% afmﬁieu%nfvé@smommr Gt dwmturio grhaie wak avashed avidh 0.5N

th t b LI
Ator T sti e Y Grr gt itk Bt Sfcy ondadt tho o),  BAER (GAPAASY, Cand
filtered thr rgmitd@ynaasdotghmhemb@manmm@@scwhré@ﬁo%(b%&Fﬂ%/ob|1119

oo o 16 Drignd) 18]£00 O (ED 2990@«1 ﬂ~245Hﬂ,
?Z 60- 2. 53%5?12)%&@5@1 ?%?ﬁﬁ7ﬂﬁﬁz>2@07glﬂﬁ%&}ﬁﬂ%é%§ Hl’lf)lo

1.46 (s, 9H) 36 1. £ MS(ES) for CisHzoN204 (MW—292 33) posmve 293
(39) - 3- {(25)(S gz gy@mﬁgx 9i‘izfé)rt %‘5% phenyl ani nooxal yl ) - |
ani nol propi ofNHa no} -4 4- di et hoxy-butyric acid tert-butyl ‘ester

- PartE: N-(5-Amino-2-fert-butyl-phenyl)-oxalamic acid

| i LioH, IN
! : Nf\o/ $’ \,(lLOH
Hl, RT
Cﬁ,NH >96%
Toa suspensmn of N-(5 -Acetylammo-2—tert-butyl-phenyl)-oxalamlc acid
methyl ester (1 28 g, 438 mmol) in 1,4-Dioxane (5 mL) at room temperature was added
1.05 equiv of 1.ON L1OH (4.60 mL, 4.60 mmol). After stirring at room temperature for
30 min, the reaction mixture was treated with 0.5N HCl (20 mL) stirred for 5 min and
20 then partmoned between EtOAc/water. The organic phase was washed with saturated
NaCI solutlon (50 mL), dried over NaySO;4 and evaporated to dryness. The oily residue
. was recrysta]hzed from CHzClo/Hexane to give the title compound as 2 white fine
| crystal (1.74 g, 96%). 1HNI\./[R (DMSO-dg) & 10.05 (s, 1H), 9.96 (s, 1H), 7.50.(d, J =
2.1 Hz, 1H), 7.42 (dd, J= 9.0, 2.1 Hz, 1H), 7.33 (d, /= 8.7 Hz, 1H),202(s 3H), 1.30
25 (s, 9H); MS(ES) for C14H1gN,04 (MW=278.30): negative 277 ((M-H]).

15
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O HATO 0 ANH coZtau EyN NH GHzCti (NMP COztau OH OO (1:1) NOH

NN-OH + HzN 1~ N- 01/ HO-/ 2M RT HO H p\/- 10 7598/ To a k8| Ml oiinf -
(2S5)-2-{(5- lﬂmwaamsnp- 2-tert-butyl- _ PCTlUsozfobss
phenyl am nooxal yl ) - am no] - pr opanepanoi ¢ acid (0.16 g, 0.46 mmol) in

CH2C12/NWP (1:1, 3 nmL) at roomtenperature under N2 was added 1.5 equiv
HATU (0.26 g, 0.69 mmol). The m xture was stirred at roomtenperature -
under N2 for_45 nun bef oge 15 addltlon of 3 Am I’IIO 4, 4 di et hox% butyric acid

tert- butyI es¥lar-(0 315)-3- 16+ Agpiylaminof R gkl byl Frimirn ]38
mol ). After stirring @ﬁ@&ﬁaﬁ%ﬁﬁiﬂfe&ﬂgﬁeﬁhrs the mixture was
partitioned between Et -water. e organi c ase was washed with water,
5% KHSO4, satur ah HCCB and saturat ed NaCI 5P utions, q, ower
anhydrous Na2S Ao e aporated t | ve crudentmamdve conpou e's&gH
was 20 purifie fq ask col uﬁﬂ“@hrg‘hﬂ? ogr aphy-BA-sidica g | B img Wt h

Et CAc/ Hexane ¢ 7099 to glvethetltle conpoenrd (0.26 g, 9% as a white

foam TLC (70% Et QAc/ Hexane) Rf= 0.31;' HNMR (Cf13) S 9.8 s, 1H), 8.81
d, J= 8.1 Hz, 11-1 00 7.86-7.83
Edd J 87, 2.1 He, ). 1155% 1‘%“7337"%)4{)(? dg‘m‘?é'é‘e"ﬁﬁlﬁylﬁﬁyl) ~qalpmic #oidi0.35 g,
I2—|z,4 El) 251411 1636 4n@0l) nin C-IEHZCB/l?IiieﬂinQ -iyvlidinpne 2@59111;5 212112(3( ddL) JaF Bod
Vs(ES) for  tsBPsRReendtt A g ?d‘fe‘éoéf% sl ARt ctLg St A
2005 WO ozﬂmymmmwpbasp A (HATU) (o 72 g, 1.89 mmol). The mixture
N- (5- Acet yl @m v,
t et r ahydr o- d%ﬁﬁ:?v&ﬁﬂge?ﬁt%m)ﬁ'%&ﬂ tl:rl)alﬁ'{-}“(a)>]<]I611 %rnlﬁ %gﬁ- %%ﬁ?&oﬁﬁ@@%ﬁ%%l
N 070 & Al o ok thilaed by IHTHB- S ms B e | Afr stizing
E) ﬁgﬁy?a%% g)at #bdnf FerApedajiira IiihrnZhrB, the rrhg(b&&% ﬁatﬁﬁgﬁed Bﬁtween gitg(ﬁc-water The
tert-butyl é a&é P%ggméfasp %%%W%& %Naés/ ds? a@{ﬁ @pd cpturated
(1:1:2, 4 mNrQG tsqlumnsL edr;adr averr anhydédte NaSO4T amiy efvapor&i&ﬂsm tgh“lﬁ: caflet tEp
sol ution WagonBamed TRE Sehiddd %%%%h%dqg)y s c%itgmqlcrﬁgomatography on silica gel
~ ehrting with EtOAc/Hexane (20-60%) to give the tittle compound (0.34 g, 74%) as a
15 -white solid. TLC (80% EtOAc/Hexane) Re= 0.51; "HNMR (CDCL;) 8 9.63 (brs, 1H),
 811(d, J=7.8Hz 1H), 8.01 (@ J=24Hz, 1), 7.60 (dd, J~ 8.4, 21Hz, 1H), 7.50
A 1H), 7.35 (d, J= 987Hz 1ED), 4.71-4.61 (dq,J 15, 75Hz,1H) 3.80 (s, 3H), 2.15
| (s 3H), 1.55 (d, J=17.2 Hz,3H), 1.44 Gs, 9Y). MS(ES) for C13H25N305 (MW—~363 41):

posmve 38 1 ([lVI—f-NHz;]*) . o o
IO 1omc 301 o o ,
. O
] H . :
ig wHL cowe LoDy 5'%;.}0%
- O
30 mis, RT -

>98% OYNH
To a suspensmn of (2S)-2-[(S-Acetylammo—Z—tert-butyl—
phenylaminooxalyl)-amino]-propionic acid methyl ester (0.32 g, 0.88 mmol) in 1,4-
25 Dioxane (2 mL) at room temperature was added 1.05 equiv of 1.0N LiOH (0.92 mL, 0.92
mmol). After stirring at room temperature for 30 min, the reaction mixture was treated
‘with. 0.5N HCI (10 mL), stirred for 5 min and then partitioned between EtOAc/water,
‘The organic phase was washed with saturated NaCl solution (50 mL), dried over Na,S0,
. and evaporated to dryness. The oil residue was recrystallized from EtOAc/Hexane to
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the crude title conpound. The residue was purified by preparatjve HPLC (C18
colum eluding with 10-90% of 0. 1% aqueous form c aci d/ ACN ovbid Y2805 to ™~
gi ve the tiwoe0210372%8npound (0. 09g, 46% as a white solid. MS(EST/HUA2/01538
C21H2NAO7 (MAE448.47): positive 449 ([A4W). EXAWPLE 221 O NJ '6 Oe H
Q 15 Ar(5- ACETYLAM NO- 2- TFRT- BUTYL- PHENYL)

-[ 1- (2- ETHOXY- 5- OXO- TETRAHYDRO- FURAN- 3- YLCARBAMOYL) - ETHYL] - OXALAM DE

1
o, 111y - 208uHye SHAcoRROINd e I ROWIAGLY & SByD0 FINAIC (GBS 5 b

CbzHN To a syspEDSS. APZ](@U-—«")S Benz Y FDx§ 141(Q AR A0l (9-18)47.85-a13o¢dd; Hert 8.4, 18 H2D

1) “at - roomi Vgt ol s WAL Ied A BOIG 8 72 His Dt APl B TS 21d 6

t enper at ure 8H), L5314, 7 =t & Headtoh.41 (st GEB, WES)/&[JJDCadHaeNt@ We&‘l@ 38):
give the gru nds as a clear oil The residue was purified by
SRk aRs IR e

flask col mat o on silica gel eluting with EtQAc/Hexane
(10-30% to give: 99 1 8 MAY 2005 WO 02/ 057298 PCT/ US02/ 01538 (2S,

35) - (2-Et hoxyaé}f’xo tetaf i A Hy ] DRREMIIE SR rerr-

(1.54g, 46%~as-a 0 ' = 0.
(CDC13) S 7.38 (m 5|—|)M§_tbr s 11 (br.s, 2H) 5.00 (br.s,
21-1), 4.21 (t, J = 6.6 Hz, 111)39020(dd3 7.2, 2.4 H, 1H),
3.66-3.61 (d, J

8.1 Hz, 1H), 5 2. 9QnRug 3,&gd J= 17.1, 8.4 Hz, 1H),
2.51-2.41 (dd, J Inidd (T, ok 3H) . IVB(ES) for

17.4, 10. 0284 H)
CL4HL7NCGS (MAE279..29): M 278 (—%R,——h' cwnf(,r”‘oc“s}"“a
3S) - ( 2- Et hoxy- 5- oxo- tetra ydr o- fzuran 3- 2_-carbamc a:t:ld benzyl ester
(0. 89g, - 26% as a clear oil. TLC (30%EL{R® Hexane) Rf = 0.42 1HNMR

(ST 5 7,37 (0 55 Sk O Dbl ahorsghn it az%fw
3. 68- 3. 580 ( dspteryF5 @03g 46.39 mitol) thHIH,CLIR5@ ndl) ; e(td)d’,C dnder N, Was 8dded¥2 ey,
2.51-2. 41 (dgd I](3-D]mefiylmmnc)propyi)!s’*)eﬂaylcarbod:mde HCI (EDAC) (1067 g, 55.67
' mmol) and 1.1 equiv of HOBt.H,O (7.81 g, 51.03 mmol). The mixture was stirred at 0
°C under N3 for 15 mm before addition of HCI' I-]N(OMe)Me (5. 88g, 6031 mmol)
followed by 4—Methy1morphohne INMM) (7.65 mL, 69.59 mmol). After shrrmg at 0
15 °C to foom temperature for 18hrs, the mixture was partmoned between EtOAc/water.
The orgamc phase was Washed with water 5% KHSO4, saturated NaHC03, and
‘saturated NaCl solutions, dried over anhydrous NapSOj and evaporated to give crude
title compound. The residue was recrystallized from Et20ln—Hexane to give the tittle
compound (14.61 g, 86%) as a white solid. TLC (50% EtOAc/Hexane) Rs = 0.58;
20 lHNMR(CD013)€‘3734(".rn, 5H), 5.64(d,J= 9.3 Hz, 1H), 5. 15-5.05 (dd,J 183 123
Hz, 2H), 5.05-5.00 (m, 1H), 3.78 (s, 3H), 3.22 (s, 1H), 2.74-2.68 (dd, J=15.0, 5.4 Hz,
1H), 2.58-2.51 (dd, J = 15.6, 7.2 Hz, 1H, 1.42 (s, SH). MS(ES) for CisHagN, 05
(MW=366.4): positive 367 (MH" ) .

Part I 3-Benzvloxvcarbonylamino-4-oxo-butyric acid ferf-butyl ester
R COZBU Etzo OztBU
ChatiN N(OCH)CHy —————— Ly H
s . '5.°C-RT.- N » I
25 : . % -

e _ To a. suspension of 3~—Benzyloxycarbonylammo—N—methoxy—N-methyl-
succinamic acid fert-butyl ester (10.00 g, 27.29 mmol) in Ethyl ether (200 mL) at -5 °C
was added dropwise 0.5 equiv. of 1.0M Lithium aluminum hydride (LAH) in ethyl ether
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1.24 (t, -J=6.9 Hz 3H). MS5(ES) for Cl4HL7NO5 (MM279.29): .positive 278
([MM]). Part 4S 58) - 4- Ami no- 5- et hoxy- di hydr o- f br an- 2- one 'IOBHWa?[}% o]
Pdl C 10 nmD19%'® 9@\ 8o CbzHN / RT, 3hr H2N b-/ 15 To a Suspen@CaVUSHR/04E5,
3S) - (2- Et hoxy-5-oxo-tetrahydro-furan-3-yl)- carbam c acid benzyl ester
(0:43 g, 1.54 mol) in Ethyl acetate (50 nL) at room tenperature was added
10 m)I%Pd/C( 0.05 g). The reaction flask was purged betvveen H2 (latm

and vacuum:t, st b I-ng. under I at room t enper at ure.
After stirring irngg%?’tég %153 ur %lrgnﬁra& H{Z 6?@1%%%9 dorpd shr, the
filtered thrdmogomwwm evaarideatfttbm&vﬁ%olim (2:ﬂ0d )Estirred 8 ¥enirh8nd ithéf

1115, o5 5 REged S Aef HORSh L 1 e%%ﬁéf%?%@af aaaghéi“éﬁssaﬁga@dﬁgacr
1H), 2.95-287° n (0 971f), dyledizovezﬂepsoa 26 gvaporgiad, to Jrymest? The ZefidHE, was
1H). 1. 26-L. @ﬁnﬁted ‘t?':ﬂa?sk?ctﬂﬂmn%ﬂ m&@xﬁ@y bAsitfa et Wrkine W £830 A @b excame. (20-

i t] 146 25 Part, C
positive % é]vp,ygl?q)atg@paﬁorgpwﬁ@ (602 @ a7 he) 0as R/ dearOotll FIICE(CRN

5R) - 4- Am n6-
O CbzHN O JEIEQNGKBIéxanE) Rgh+ OB3; dIBINRECIIOR) @9@ Rs, 1H), 7.39 ( §H)é%ss @, J
S

(022 g 8°§%’7%}Pﬁf§§be%£%l§adr22@e?&@ EANIRE: CERA I i
10dm)l % Pd/ C8H @ 9330?2@3r(éé.011=dﬁ4l4a§l1dzwﬁa)2u?fg% 93D). bes(ms ?ﬂ%@i%ﬂﬁ@s

an vacuqmtg&mg= 7T§@ g under at at room '
02/ 057298 1 MAY ﬂ00 BS%%’ ggg%@B tenperature. After stirring at room
tenperature for 3 hrs, the reactlon mxture was filtered through celite
and t hen evapy ? .

a clear oil. 1HNMR-(CDCI3 ; e ) :

9.6, 7.2 Hz,~ 1H), 3.76-3.59 (m &;g, ?prﬁﬁj{;b(éﬁ(q, J—7 111)

2.72-2.64 (dd J=517.4, 8.1 111), Zo#5-2.36 (dd 17 1, 10. 2Hz,
= ChriN

111), 1.29-1.24 (t, J= 6.9 kM 3F). W \erw\t14516)

positive 146 ([MH]). Part D
N- (5- Acet yl-am no-2-tert-butyl-phenyl)-N -(1427et hoxv- 5 oxo-

tetrahvdm furan-3-vl C&&Qa”‘s)m%%&tlgﬁ o 30&311|z%£2xycarbonylammo-4—oxo-butync acid zert-
£ “butyl ester (4.46 g, 14.53 mmol) in Ethanol (40 mL) at 0 °C. was added 0.20 equiv
15 TsOH.H,O (0.55g, 2.91 mmol) and followed by dropwise 8.0-equiv of CH(OE®); (19.34
mL, 116.25 mmol). After stirring at 0 °C to room temperémre for 16 hrs, the reaction
mixture was treated. with saturated NaHCO3 (100 mlL), stirred for 5 min and then
- partitioned between EtOAc/water. The organic phase was washed with saturated NaCl
- solution (200 mL), dried over Na;SO; and evaporated to dryness. The residue was
20 purified by flask -column chromatography on silica- gel eluting with EtOAc/Hexane
© .- (20%) to give -the tittle compound (4.88 g 88%) as a clear oil. TLC (30%
EtOAc/Hexane) Re= 0.33; '"HNMR (CDCL) & 7.38 (m, 5H), 5.28 (d, /= 9.9 Hz, 1H),
- 5.15-5.05 (dd, J=18.0, 12.3 He, 2H), 4.48 (d, /= 3.6 Hz, 1H), 4.21-4. 16 (m, 1H), 3.75-
. 3.65 (m, 2H), 3.59-3.47 (m, 2H), 2.59-2.46 (dd, J = 15.6, 5.7 Bz, 2H), 1.42 (s 9H),
25 121116 (1, J= 6.9 Hz, 3H). |

-butvric acid terr-butyl ester

Part X:
} 10 moi% Pd/C
5 CO,tBuy H, (latm) CO,tBu
¢ o EIOAc
—— . e
CbzHN ~ - HoN O~

. O~ >98% O~
To a suspension of 3-Benzyloxycarbonylamino-4,4-diethoxy-butyric
acid fert-butyl ester (0.50 g, 1.31 mmol) in Ethyl acetate (50 mL) at room temperature
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0 TBUOA NHO EEWAMo A CH H ~1 O ~N,,KOH "2N =0--~ RT. Ibt|r AV’S%JG-%OH
0-/ 10 To a solution of (2S)-2-[(5 Acetylam no-2-tert-butyl -

phenyl anmi no®0X1572%ni no] - pr opanoi ¢ acid (0.24g, 0.68 moi) i rf"@‘!f@fﬁ?w
(2:1, 3 nL) at. roomtenperature under N2 was added 1.5 equiv

O benzotriazol-1-yl- NN N ,N -tetranet hyl uroni um hexaf | uor ophosphat e
(HBT[1) (0.26 g, 0.69 mmol). The m xture vvas stirred at room tenperature

e o s aiaaE g PYRS Lol e SThe Heaction sk yras maraed hetwiesp Hy Gt
(0.24 4 A %8d niabmioh. thifet itmes before stjrang noden Her@ema)t airreofm teraPerifEe. tAfder
xiure vas part 4l 060 ELIEGR £ OAGIBLEfenc B LGRS Was RS 0l smgmd

0

s

wi th water, o atons over anhydrou

evapor at ed t endjithen c:\rfmdmt@d o ckynmsﬁpcmml thertitle cempawed (32 g 28Y) &g
| h -
colum ¢ Eenﬁmp@n%ou%g 4%97?%9.? ng ﬁquH)QSWQL@Gﬁ(@ﬁQTﬂ?W%@Q

e e S o b6 255 o) 216 354 5 inish 2 36! ff’a(%%i@a/@"ﬂz
210, 8.00-7. le(mﬁ{gp}%mgq 068,41, 1 H), 7.38-7.34 (m 1H), 5. 41-

(dd, J= 22.2 74-4.63 (m 1H).459435(m 111),
3.88-3.77 (dg, J = 72Hz 1H), 3.70- 56(m 1H) 339322(]m 1H) .
3.03-2. 88 (dggst L= 18 3(33}—8-{(23 AZBtyl48ino-2: ytyhphenylan yI¥9 (s,

3H), 1.57-1.52 (dd, J= 7..2.1.3.0: Hee 3130 4 4. A5
C23H32NAOT ( MAE476. 52) - 22482 1-prob A 'éth ~
/N11 HAH O N 40, HnO\ “H-, 1011 8 MA\H“Zﬂ)OS VpLOZ/ 057298
PCT/ US02/ 01538” (5 ACETYLM HNO- 2, FERY - BU&XEI,,BHENYL) ) .
- [ 1- ( 2- ETHOXY: > TET DRQ, , - YL GARBANOYL ﬁﬁL M DE ge
0 HBTU/ H - 0 NI N NN O~
2ht, RT H o z H 0\//
10 75-98%

To a solution of -~ (28)-2-[(5-Acetylamino-2-fert-butyl-

phenylaminooxalyl)-amino]-propanepanoic acid (0.16 g, 0.46 mmol) in CH,Cl,/NMP

(1:1, 3 mL) at room temperature under N was added 1.5 equiv HATU (0.26 g, 0.69

~ mmol). The mixtire was stirred at room temperature under N for 45 min before

15 addition of 3-Amino-4,4-diethoxy-butyric acid fert-butyl ester (0.13 g, 0.51 mmol),

- followed by Et:N (0.19 mL, 1.38 mmol). Afier stirring at room temperature for 3hrs,

the mixture was partitioned between EtOAc-water. The organic phase was washed with

. water, 5% KHSO,, saturated NaHCOs, and saturated: NaCl solutions, dried over

: . anhydrous NaySO, and evaporated to give crude title compound. The residue was

20  purified by flask column chromatography on silica gel eluting with EtOAc/Hexane (30-

. 7T0%) to give the title compound (0.26 g, 99%) as a white foam. TLC (70%

. EtOAc/Hexane) Re=0.31; "HINMR (CDCls) & 9.80 (bs, 1H), 8.81 (d, /= 8.1 Hz, 1H),

854 (s, 1H), 8.00 (d, J=2.1 Hz, 1H), 7.86-7.83 (dd, J=18.7, 2.1 Hz, 1H), 7.37-7.34 (d,

Z J= 8.7 Hz, 1H), 6.85 (d, J = 8.7 Hz, 1H), 4.61-4.33 (m, 3H), 3.77-3.39 (m, 4H), 2.50-

25 2.46 (dd, J = 6.3, 2.4 Hz, 2H), 2.18 (s, 3H). 1.50 (d, J = 6.9 Hz, 3H), 1.46 (s, 9H);
MBS(ES) for CpeHiN4Og (MW=578.70): positive 596 ([M+NH.T).
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"NNvOH h+_"~ NMe/CRCh (1:1) Rn/ NN HAT.IQH o 5 To a sol ution of

(25) - 2-[ (5- Acet yl ami no- 2-tent - butyl - phenyl ani nooxal yl ) - am no] -§oMAYapg(se
acid (0. 08 WO @0339%nol ) in CH2C12/NW (1:1, 1.5 nlL) at [ 00 MECANPSY2 555
under N2 was added 1.5 equiv HBTU (0.13 g, 0.35 mmol). M xture solution
was stirred at roomtenperature under N2 for 45 min before added (4S,

5R) - 4- Ami no- 5- et hoxy-di hydro-furan-2-one (0.05 g, 0.35 mmol) and foll owed
by Et3N 10 (0.10 m_ 0.69 mml After stlrrlng at roomtenperature for
18hrs, the rE3tMie wasN-Gx aping-ytertunl-pheny 2 ghoe phase

was washed with wat er, t@%@ﬁﬁﬁﬂﬁ@.@ggcé}.lgg;hoﬂgjeﬂﬁﬂ}ysﬁala&m@d over anhydrous
Na2SO4 and evapopated to give crude TrtTe conpound. dhe Tesidue was

purified by flask 8ol um chronatographgo%n SI I ica geJJL eI uting with
Et OAc/ Hexane (60- ¢

% to gi ve "cB;%‘eutlﬂ Q,qu’oﬁ nd (O. 10} g, 91% as a@1l5
srsores o SRR ey T (SO LRI R 1
Hz, 1H), 7.39-7. (d 9 111), 7.06 (d, J=1% Ho, & Hf, 81-1),

4.49 (d. J= 5.1 H, 11-1), 4. 78 4.57 (in, 2H), 3.98-3.86 (m 1H),
3.72-3.57 (m 1H), 2.4The. 38arting lhi)a;terﬁl 17(:(&)-3 m—ﬂ[(&&&tﬂﬁmr(ol-mterﬂ-bbty]_

(2o 7o FREnEmetihaly Sl bbahob e dlnti i oLl by

EXAI\/PLE 223 (0, 0.2 mmol) wasGstinred in thmwemgml,pmeum» at room temperature.
-[1-(2- ET@&Y&%FM%EH%&“%@ cokdenRRRNGEY Q%T@%WEE

Part A. Met hyl 2,-tert eny mno) oxoacetate
NHZ O H% @“4% Lﬂmfe&l pohsd Ry preparstive FHEET (Cerpbous 33

A 3L, 3 neekﬂﬁlgrﬁitndwm%wfem% ouﬁﬁiitﬂ@@éidmm @v@%ﬁﬁﬁptosgwéftﬁé siggnd

0 t?i&”qhtpr%fﬁomf@? %ﬁ?i%ﬁl% A M, For il AP 47

equi v.) andpositiveedt9 (MADY).nt). The resulting mixture was stirred at a
noderate speed at -30 C. An additon 5 funnel was charged with Methyl

chl or ooxoacetate (100 g, 816 rrrml es, 1 11 e u2|2v1 )

?i,ru\ﬁ

15 N (S—ACETYLAI\!IH\IO-Z-TERT»BUTYL-PHENYL)-N [I-(Z-ETHOXY-—S-OXO—TE'IRAHYDRO-
FURA}{-3-YLCARBAMOYL)*E‘IHYL}OXALA@E

. ParfA: (2-Ethoxy-5-0xo-tetrahydro-furan-3-yl)-carbamic acid benzyl ester
CO,18u . A
’(I/O\/ 20% aulKn g;:fcn,c:z CozHN =/
ChbzHN -
O~ R, Ibr *
CozHN" %,

To a suspension of 3-Benzyloxycarbonylamino-4,4-diethoxy-butyric

20 acid terz‘-butyl ester (4.61 g, 12.09 mmol) in 20% anhydrous TFA/CH2C12 (20 mL) at

room temperature was added Anisole (0.4 mL). After stirring at room temperature for 1

b, the reaction mixture was evaporated to dryness to give the crude title compounds as

a clear oil. The reSIdue was purified by flask column chromatography on silica gel
eluting with EtOAc/Hexane (10-30%) to give:
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wi th toluene (200 nmL), and the m xture added to the reaction m xture at
such a rate that the internal batch tenperature is |ess thanf- aon 280% er
addi tion, twe eeatson was warned to room tenperature for an B{FYP$02/01538
quenched with water, then partitioned between EtOAc/water. The aqueous
phase was extracted with EtQAc (200 nL), and 10 the conbi ned organic |ayers
were washed successively with KHSO4 (200 nL), NaHCGB (said) (200 m.) and

brine (200 nmL), then dried t o) over, e.0 phase was
concentrated by.rotary evapo&gt i &yﬁ@f)ﬁw Rg‘%}@qﬂbﬁfé} @(ng gméc 3%
yel | ow sol | dbé ﬁ Regter 2¢1( 5%, @@Aﬁlﬂsydl phierybikniTiG) {29%(6:‘&@@‘1@&&1@;%@&9, 0.52;

e L i i ol S it 5

766 15 cm 1
7.8 Hz, X= 1J8 6z HY), ¥983.30@d, E=7.3 27 Hz HIL 663,611, J 7 %1 Hz, 1180,

1. 1 ~ trl d
gl: pect |y fsoregtqézsssuﬁ&é‘fueg?(l élclt% ﬂm’ghﬁ @%@c@&.] %4%9}]}9@}991\.2&@%@
phenyl ami no) 63-Hx 3&DeM mlfbrgldHIMSW%w %PQP“WC@R .0 20 A
3-L, 3-necked round- bottorre 2 I ,zegw, Ch¥d-idirah aﬁpﬁ@m.g- _caxbamlcamﬁida

EB?;FELeﬁ;f’Z% i) csserDiaee dat a%%%ﬁag %%%?@c%h%gﬁﬁaﬁméé #?Laﬁsmmm
resul ting n gtRCE) BER3H (] SHY, 5143 4d, e hik, sps;eﬂ 1at(br.e,02¥), éme(chuw@a Nz,
mxture e HibaTioh s?%%ﬁ“? 5 5308 08D, CORY, 1By S,k 058 RAEY 293, 69
gh)ét glrjgpfanzl Hi, 1Hps9@2i8dd(ddo Ja= 17il} Br‘thohH} Ll:hﬁlb'lz ‘hhﬂdd,:,\-llaiie?ﬁe@ Q35 &2 31D, a
2 et od 1 o 1RG0k b ED! DRREST KA A ND. RO ol ot VLT

for 1 hour, filtration and drying yielded the title conpound as a white
crystalllnep@.g (127 ys. 54 40ARi8S-5-dHho8 ik hlJd-ee F254, 3/1 v/v 30

di chl or onet hane e ection nm slweed one spotyand HPLC confirmed

that. NP 110.9-112.6 C, IR (KBr){ 3405, »29w3i% 1688, 15 © 1300, 757 cm| ;

"H NMR (300 Mz, CDC13): 8 (ppf) P 9.37Z @A 14.1) (dd, J= 7.8 Hz, Y=
1.8 Hz, 1H), 7.44 (dd, J 16348 Ay 200Q. MO 02/0 ﬁ/u502/01538 =

7.8 Hz; J' = 1.8 Hz, 111), 7.25 (m 2H), 913’26 911) 13C (300 Mz,

CDC13): 8 (ppm): 160. 83, a15%peusion 4af 185, ﬁ@-(é@ thoxps S pxoripBalgwsiro-forngsyl)-
%24 |24 ﬁ4 2|1(fa.r é19ac1c|1 R 1Cest.1|.¥|9 s o 2394 %nﬁlbl)LfnZ gﬁf hcelate (50 mL) at room
out ﬁc? DHS% @g@%&t RURdIR, (z:ﬁde(i) ?8’ m%?%%c?/&r(gg 83 Oggt saI'hsﬁ: reac Cfpasi{ Fag puNge%Qbetween
H; (latm) and vacuum three times before stirring under H, (1atm) at reom temperature.
: " Affer stirring at room temperature for 3 hrs, the reaction mixture was filtered through
20  celite and then evaporaj:ed to dryness to give the title compound (0.21 g, 94%) as a clear
oil. 'MNMR (CDCL) & 5.17 (d, J= 1.2 Hz, 1H), 3.93-3.82 (dq, J = 9.6, 7.2 Hz, 1H),
3.67-3:57 (dq, J=9:3, 6.9 Hz, 1H), 2.95-287 (dd, J= 17.7, 6.9 Hz, 1H), 2.56-2.19 (44, J
=174, 2.7 Hz, 1H), 1.26-1.21 (t, /= 7.2 Hz, 3H). MS(ES) for CgHyNOs (MW=145.16):

positive 146 ([MH"])
25
0 H, {1atm) o)
P&C 10mol%
o] EtOAc : )
ChzHN ' > HoN
' O—/ RE, 3br ’ OJ

To a suspénSion of (2R, 3S)-(2-Ethoxy-5 _oxo-tetrahydro-furan-3-yl)-

 carbamic acid benzyl ester (0.22 g, 0.86 mmol) in Ethyl acetate (25 mL) at room
.temperature was added 10 mol% Pd/C (~0.03 g). The reaction flask was purged

30 between Hy (latm) and “vacuum three times before stlrnng under H (1atm) at room
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MM NN CO2Me ‘H Me DVF HO Me A 3-L, 3 -necked round-bottoned flask

equi pped with a nechanic stirrer and a thermal probe (under n t&deYﬁ@gas
char ged* wi t WQ 5748 owi ng sol ids: 2-(2-tert- PCT/US02/01538
But yl phenyl am no) - 2- oxoacetate (70.008 g, 316.402 nmol ), al ani ne net hyl
ester 10 hydrochl oride (44.368 g, 317.862 nmol), hydroxybenzotriazole
hydrate (HOBT) (47. 324 g 350.210 Mol ), and’

1-[ 3-(Di et hyl am n -3-eth Icarbodllmde hydrochlorlde(EDACHCI)
(121.668 g, égxgpcz{a tgAom tergReTaRire (o) hre.1 theor mwommgeuas
\é' a glraduat gdﬁltc;ﬂd ﬂnleugh aasifteraham@aew PORtEE 6 dEfhess td Eﬁdm@u{niegds 9( 12

i ssolve and_s in

15 g, 982 m’r§ en aiﬂ Wﬂ@%%kypﬁ{;(&; Sljg eﬁ'@ﬁ%‘ré@fi (das 4 &r

stirring at 9 ara f@:ﬂéﬂaﬁﬂﬁé 59)(11118H)pﬁf5§ 3. 451Qq,r,éacm Oz, TR} QrR-288 (dd, J =

partitiongd NEyEt

agueous pﬁasg?\%\‘/am?qw%%h%? 2!’5%366@% 19]@1’ thfz Hse@&-"?i 4&;,{5 g??gH& 3H).
combi ned or g¥RHES) d9CeHuN; Wﬁé@d@mﬁ:ﬁ“ﬂeﬂﬁ(ﬂ\fﬁfﬂ) IN HO (ca. 300 ni),
H2O (ca. 300 nL), saturated NaHCO8 (ca. 300 nli), and 20 brine (ca. 300 ni).
The resul ting pal "a |c sol utlon was drled over NgSO4 then
concent rat ed= Ylrphe le€-ethory-%)

(silica, .1:1 hexanes/ Eéwraﬁwgsﬂcamam@eﬂhv@?@ﬁﬂ&ldelR ‘(KBr) 3284,
1747, 1662, 1509, 1216, 755 c m; 'HN MR : (CDCI3, IM5) S 9.55 ( b r |

1H), 8.01 (dd, Fwa 7.8 Hz, - J° :'18I-Lz,, 1H),t 42(d J= 7.8 Hz, J26
Hz, 1H), 7.15-7_21 (1. 2H)0,464( 380(s g 1.54

2
(d, J= 7.5 He, Par 1)
(2S)-2- ({N—[2 (t rt &b y\l)(c?’f‘enyl ]*E r bawbv! | carxbﬂnvl am No)> #Lqp%iﬁéli* Ei/d "
IN UGH 0 ..cazm IN N~CO N HIONElOO/G8anb| 2% N 1104 ME
3- necked1 ound bot t oneg fI ask \(/av%? ed w a nechani c sti rrer 30 and a
t her mal pr ‘obe (under niProgeh) L@ﬁ‘é‘r ged° th %%):‘%3[( ~Qodlylaminerd-fot-buti-t -
3ut yl I) phgnyﬂ)]aenﬂabmmotalﬂhahmtw}ﬁﬁpm?w?gﬂgg?t 0(S m2@ﬁ 1mpip) 1: 1 3
i ssol ved i V\zﬁ oxan :
andtheres t|n }&Tutlgrgf%}%gf %%a |XVSSV\%C§FJ§HS§ 8(9 ﬂH'
by an int er RRNA ehlpéﬁmf:féybr@mm hoxaﬂhwopmphatdec(}m*un QBI26382 0169) mxﬂoI)
thr ee .appr o ThERiiRkiteoRMAHRA: FRHA taHplakhe t ed
10 C wi QE a rein The bve &%&égﬁ r@?ﬁgﬁgéﬁf?oggggd%@seégg
hours ( éhpé% @E)‘@? ﬁﬁ“?%'@ﬁ? & Qtsl?rTé?lOQtanﬂifPBth@ byt BN @0.24
anal ysis- (sndL ch?@emmdl) 1 After stirring at room temperatare for 16 hrs, the mixture was
-+ partitioned’ between EtOAc-water. ~ The organic phase - was washed with water, and
saturated NaCl solutions, dried over anhydrous NaZSO4 and evaporated to give crude title
~compound. The residue was purified by flask column chromatography on silica gel
20 eludmg with BtOAc/Hexane (60-80%) to give the title compound (0.14 g, 43%) as a
white solid. TLC (100% EtOAc) Re=0.51; "HNMR (CDCls) 5 9.82 (¢, J=10.5 Hz, 1H),
8.85-8.44 (m, 2H), 8.00-7.94 (m, 1H), 7.80-7.68 (m, 1H), 7.38-7.34 (m, 1H), 5.41-5.33
(dd, /=222, 4.8 Hz, 1H), 4.74-4.63 (m, 1H), 4.59-4.35 (m, 1H), 3.88-3.77 (dg, J = 9.6,
7.2 Hz, 1H), 3.70-3.56 (m, 1H), 3.39-3.22 (m, 1H). 3.03-2.88 (ddd, J= 18.3, 7.8, 24 Hz,
25 1H), 2.56-2.35 (m, 1H), v 2.19 (5, 3H), 1.57-1.52 (dd, J=17.2, 30Hz,3H), 1.45 (s, 9H);
MS(ES) for Co3Hs2N4O7 (MW=476.52): positive 477 ((MH']).

EXAMPLE 222

- | ?JJ\F(N\A,E[{(

101



Et OAc/ hexanes) of the reaction m xture showed that the starting Brr@f\lﬁrl_@s
had been consuned. The reaction mixture was partitioned between

(300 L) anw@wewE29§ 500 nl) in a 2L separatory funnel and sepBEBUSHR/OITRR
aqueous phase tested to pH 1-2 by test strip. The resulting aqueous
fracti on was washed wth three (3) additional 10 portions of EtOAc (3x200
nm), then the organic fractions were conbi ned and washed consecutively

W th 10%C|tr|ca d solutio 2oom_ andb (200 The. organi.c
Dhase was. t henNeGmAEHEAMIO R T D TG R T hREe-

hi gh vacuum 20-h to yield mmdancelﬁmmo&ul)mdm}}sx@ammE 90 g, very

moi st). The solid mass was recrystallized from Et OAc/ Hexanes, and dried to
afford a highly crysgalline white solid 15 (58.545 g, 200 rrm)l, 72. 49 .
TLC (silica, 19:1 1 2/ MeCH) Rf: 0.48;" I\/th644j\ 661C—IR0(KBr)

3323, 1719, 1677, 15#%, 44480 1248, cr - 26300 13) S
9.57 (br, IH), 8.10 ,N%f"\Y_/‘L&HHz mgcel@; EN.! 8  Hz,
111), 743(dd J= 78 Mo J' = 1.8 He, N) “7“"257 --*moml)"?‘*l%?zl
(in, 1H), 4.67 (p J—75Hz 1H . 1.60 (d, 911
ppm  13C NVR (300 20 M, CEc13) sgulign 71 0f159 é?ﬁ)-?r% éeefy]f&'@ngz?"feﬁts@fy
126. 79, 126. 4, 321 Pamihb] p&&pﬁﬂmc &ﬁdi(ﬂl 083Q 0123 mirhoBGn @H@@EMIGJIP a1,

e N e ngﬁr %g% @%&4 e % 6@1@3 eq 95 Suid BB TO%0.13% 855 Smol).
f(2-tert-But Mmhewhm@hwmmh‘eﬂ)at 200 ¢émperature under N for 45 min before added (4S,

| 4-.di t N
CotBU Cron- B)-4iee RCf Ol iEd fri ong?to o & s BRR6D) anft R0 ffobed By By _
H 18hr RT IO Z&IBMEDO’cﬁﬁcmmoé)ol Afteo ﬁlm;lﬁlg at toom temperature for 18hrs ‘the mixture was

(25)-2-[(2- tg,gaag%% W@ﬁ?@@h@%&@f y|'I)hea(5E‘gBﬂ]:; pIAsPRAOfasAEd Gviftl vwiflerd and

4.10 mml) 1, 10 pb) at r omte r at under N2.was
added 1.5 eqerratpd tyald ns,gdrjed ﬁWiﬂ oSG FAPOBREg AR B8 P g

gt room t g”PQiﬂ%tdé derhd\i%sfdaé véfs plirified tyoll 8kadtiirhh @hrdmﬁatagﬁphyl on4ilicaif}l
I et NoX u 1.C Cl u
Et 3N ( 171 et govifh é?f?&ﬁﬁ e (PO ’@g f%é“’&t p st e B E‘?ib fgom?q_@?ss,
the mxtwsSe wastealitli tHIdDED0% EiOAH RECANGZVWERNNR (BRChH) §xh7¢ (pHaDe 8178s8.65
washed with t Y 0 /
saturatod NakEs St dTPCEAs GORTESOMETHY P AT M, T 7 298 03,
and evaporat:eﬁﬂtf&,dlme'J'&ﬁfde-ﬁ-r TeHzo b U ﬂ?e (@ o7 dub Hia d Houfti7frba’ 16‘}‘
fllask col umogy),-3.98-3.86 (m, 1H), 3.72-3.57 (m, 1H), 2.49-2.35 (m, 1H), 2.17 (s, 3H), 2.08-1.97
(m, 1H), 1.55 (d, J= 7.2 Hz, 3H) 1.46 (s, 9H), 1.28-1.22 (t, J = 14.1 Hz, 3H). MS(ES)
20: - for Co3HaaN4O7 (MW=476.52): positive 477 (IMIL']), 499 (IM+Na]").

- " EXAMPLE223 -
Oy

N—(Z—TERT—BUTYL—PHENYL)—N -[1- (2—ETHOXY—5-0X0-TETRAHYDRO—FURAN'—3-

25 YLCARBAMOYL)-ETHYL]-OXALAMIDE
Part A: Methyl 2-( 2—tert=Butv1bhéﬁvlamino)~2~oxoacetate
o)
OMe
e NH OMe TEA _ % “NJ\(
: C‘/U\n/ To!uene \ H o
_ ‘ 20°%
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chr omat ography on silica gel eluding with Et OAc/ Hexane (20% to give the
tittle conpound (1.93 g, 90% as a white foam TLC (40% Et OAE/ neflRf =
0.60; 5 ' HNWQQEB02%%) 8 9.54 (s, 1H), 8.09 (d, J= 7.5 Hz, 1H),PETARoY 038 )=
8.1, 1.5 Hz, 111), 7.42 (dd, J= 9.6, 1.5 Hz, 111), 7.27 (dt, J= 7.2, 0.9
Hz, 111), 7.17 (dd, J= 7.8, 1.5 Hz, 111), 6.52 (d, J= 9.0 Hz, 111), 4.53
(d, J= 3.9, 1H), 4.50-4.37 (m 2H), 3. 77 3.64 (in, 211), 3.60-3.46 (m

211 2.52 (d, J=6.9 ,12916 611

VB( )ES) f or (027H93N307 ( ]3%%{"’%‘85‘ m}’r‘é% QPF&?B@%%%&QB&PEEW 2 thithanks strier
( FC;EL;WEUF ]yhncb hdhstimal idretel(updetwitiogry) Grasxhatgett I’V&ﬁyﬁﬁeﬁ-fmﬁﬁnmﬁme (109 g, 114
RTINS "ff&gﬁ?s? By HanS L7 A L bimiatchr G bl s abjene
pr opi onyl ani (90 %tﬂsn&mgmmcmmtdm@uamdgrﬁte&meed a{ 433eC.g AnZaddton
mol ) wass 15.111?1%1 WWaS Ghbfd, ewﬁﬁ/ﬂgﬁ?péﬁﬁgﬁﬁﬁe% (ljﬂolgﬁlkllftmﬁl%?é? 1.11 equiv.)

t enperat ure. Stll’l’lmﬂfor rr-s e react

concent r at ed™f 6 39anE), gyl tbe mixbirg pdded fo e reactive migsp el sech Trrde that
resi due was ghe rmiexml BitclP feRRratute & h@b Qrefc1 200 UDTHE! atlifish, Wbk redQiord A%

o Sre Al oL BoR LT RTRr i Tebr oS! (Y sviicho e baioped

gg?uﬁﬁ ( [ M/\ﬂ)etW@@l Bt At/waters alhe aqm@usleplﬁss e;vafgm%c%ﬁrhﬁh Ki® Ac 620 (15@11815

02/ 057298 Pﬁ?d@%ﬁf%&g{’% B Hhea “Herdngly i grg0: 00 Barf)”

e e
o € e fi ti O

| 45-50% H O.H uti o
(28)-2-[(2- {8 - Eq}ﬁyyel%% W{I}@g}y& 91(?—tgﬁTBpgylphenylammo)-Z-oxoacetate 160 g,
93, 1%] MP 61.7-63.6 °C. IR’ (KBr) 3409, 2954, 1736, 1724, 1530, 1299 1166, 766

15 om™; ‘HNMR (300 MHz, CDCL): 8 (ppm): 9. 20(br, 1H), 7.97 (@, J=78 Hz, J=18
o Hz, IH) 7.43 (dd, J= 78Hz,J’— 1 8Hz, IH) 7.31-7.16 (m 2H), 4.00 (s, 3H), 1.47(s,
' 9I—1) The product thus obtamed can be used duectly for the subsequent reaction.

I_ PaﬂB R 2'(2‘teft'BUtV1 nhenvlammo)—2—oxoacet1c acid

.. | Jkrwe 9 Naomgéﬁ ? ,H,on

ZyHCI -

20 7 A3L, 3-necked round-bottomed flask, equipped with amechamc stirrer
o and a thermal probe (mzder mtrogen) was _ charged W1th Meﬂ1y1 2-(2-text-
Butylphenylammo)—2—oxoacetate (154 g, 655 mmbles) and MeOH (1000 mL) The
resulting mixture was stirred at a moderate speed at room temperature. A solution of

IN NaOH/MeOH (800 mL) was added dropmse to the reaction mixture via addmon

25 funnel. After 1 hour, agitation was stopped, and the suspension transferred to a
filiration funnel and filtered to afford a white solid. This solid was then taken up in
 ‘watér (1200 mL) and the pH adjusted to 1.5-2 with addition of conc. HCI with stirring.
After mixing for 1 hour filtration and drying yielded the title compound as a white
_crystalline mass (127 g, 574 mmoles, 87.6%). TLC (silica F254, 3/1 viv

30 dichloromethane/MeOH, detection 254'hi}1) showed one spot and HPL.C confirmed that. t
- MP 110.9-112.6 °C; IR (KBr) 3405, 2973, 1688, 1548, 1300, 757 cm™ , TH NMR (300

| MHz, CDC): § (ppm): 9.37 (br, 1H), 7.91 (dd, J= 7.8 Hz, J' = 1.8 Hz, 1H), 7.4 (dd, J
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propanoic acid (1.00 g, mmol) in CH2CI2/NW (1:1, 3 nlL) at ro %%ﬁ
under 10 N2 was added 1.5 equiv HBTU (0. 26 g,- 3 42 mol ). EHJ %ﬁtﬁjl on

was stirredV0256®8t enperature under N2 for 45 min before adEEé‘"{ﬁ’@/‘nﬁs
5S) - 4- Am no- 5- et hoxy- di hydro-furan-2-one (0.42 g, 2.86 nmol) and foll owed
by Et 3N (1.20 nL, 8.58 mml). After stirring at roomtenperature for 16
hrs, the m xture was partitioned between EtQAc-water. The organi c phase
was washed with er,_t r{ d e 5r.aapydregs

evaporated to g| ve cr ud f‘?ﬁﬁ’ lfg’bqﬂﬁg’ 2$lﬁeﬁr4§ Sﬂgiéﬁ é ur| |ed%§9q3?a§k
col um chr onfiregk dpMB 7o A5 R4 1d.- @eﬂ3%ﬁﬂi 12@;9%1t26@6¢ﬁ@ﬁ3iemn%4 @GRl 30%9 to
give the title conpound (0.53 g, 44% as a white solid. TLC (50%

Et OAc/ Hexane) Rf= 0.45; 1HNMR (CDC13) S 9.52 (s, 1H), 7.95 (m 2H), 7.43
(dd, J= 7.8, 1.5 Hz, .7.§,1-7.252 dt, J=7.2, 1.2 Hz, 1H), 7.22-7.16

~(dt, J=.7.5, .9 Hz; IH), 5. 37 (s, 11-3),
4.50-4.395(m 2H), 3. ) 3 2orhli L bddate 3- 69-3.59 (dg, J=
9.3, 6.6 Hz, 111), o- 98- (dd, 3. 039-2.33 (dd, J=

25 et 533%@"‘?%4&51 é%” veoy

([M4]). 25 EXAVPLES.2%6-312 Startlrl‘gevmth DMF
(3S)-3-[N-(9-fl uorenyl net hoxycar- bonyl ) al anyl ] am no- 4- oxobut anoi ¢- aci d

(tert-butyl) ester senifc?bazrseked aumd-hoftomad flagkh eqrsipped withl g nechanic stirrer
anunonet hyl peldy:s ieRal &%J@ﬁ&&}hﬁu&% ) Wiy &haége@aﬂhf@é NG igh tgt%ﬁdgfé-@(i&t

descri bed i np art "B, 0 t ocedures_set forth in

Exanpl es 22 E@%%@ml@é ~EORRRE @H&ﬁ# seﬁgw@? TABrD. Banias cmgthy aesier:

107 N/O NAY @6&&%&&/@533&8 U,PGT/i ISSQZIhﬁ%BB hyﬂ@@lbenﬂéo?gm hfirfeREOBT)N

= H ul P 4. A

Cl 7THL9NBO7 (41338 B 3@7%‘% 401), M &t %&@XMH?YQM %’i’aﬁ%dm‘h

(3, 5-di-Cl- dydrgcblortis IGEE@&QGWDU 620.668 g, 4484200010, N)-dimethylformamide
(DMF) (1250 ml) was added via graduated cylinder, and the reaction mixture stirred to

partlally dissolve and suspend the solid reagents. N-methylmorpholine (1 08 mL, 99.36
15 g, 982 mmol) was then added in one portion via graduated cylinder. After stirring at
room temperature for 18 hours, the reaction mixture was partitioned between EtOAc

(ca. 600 mL) and 1IN HCI (ca. 500 mL) The aqueous phase was washed two times

with EtOAc¢ (ca. 300 mL), and the combined organic layers were washed successively

with 1N HCI (ca. 300 mL), H20 (ca. 300 mL), saturated NaHCO3 (ca. 300 mL), and

20  brine (ca. 300.mL). The resulting pale yellow organic solution was dried over MgSOy

' then concenh‘ated to y:eld a pale yellow crystalline mass 9 g, 97%) TLC: (silica, 1:1
' hexanes/Et{)Ac) Rg: 054 MP: 60.1-62.1 °C; IR (KBr) 3284, 1747, 1662 1503, 1216,
1755 em™; "H NMR: (CDCls, TMS) 8 9.55 (br, 1H), 8.01 (dd, J= 7.8 Hz, J'=18 Hz,
1H),742(dd J=7.8 Hz, J*=2.6 Hz, 1H), 7.15-7.31 (m, 2H), 4.64 (p, J= 7.5 Hz, 1H),

25 3. 80(3 3H), 1.54 (d, J="7.5 Hz, 3H), 1. 46(5,9H)ppm

-

1H23 J=7.2

Jlryﬁ }é”ftlve 420
"0

'...f_

: o
; H
JL,rH\,co me INLCH NJ-H,N\_,COZH :
Diggane H H
10 °C-amibient , G Me _

N i | A 3-L, 3-necked round—bottomed ﬂask equipped with a mechanic stirrer
30 '_a:ad a thermal probe (under nitrogen) was charged with methyl (28) 2-(§N-[2-(tert-
- butyl)phenyl]-carbamoyl}carbonylamino)propanoate (85.0 g, 276.5 mmol), dissolved in
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229 (3-CF3 hCH2 C17H13F~3N306 417.34 - 230 (2-F)PhCH2 Cl6H,aFT306 367.33 - }™
- 231 (2,4-di-C1 Ph C17H19C12N306 432.26 -- - 232 (3,4-di- OCHS§ gPMAY 2009
C38H23N308494 ées7298 233 CH3 CL9HISN3OG6 273.25 234 S-(1 na t hypethiseiigisss
C21H23N3(6 - 413.43 -- - 235 R (1- hth |)CH(CH3 C21H23N306 413.43 236
(2-(1-naphthyl)'h C25H23N3C6 461.47 484 460 (MH (MtNa) 237 5-Ph-3-
yrazolyl C18119N506 401.38 - 400 (MH) 238 5,6,7,8-tetr hydro-|I-

Ci 9H23N306 389 41 na hé@g/ 239 Ph2CH C22H23N306 425.44 240 (2-1)Ph
C15H361 N306 4Bk )b il gspling,saiutioh conlsdlis G g0water Datlp to $§ A2 2is

(4-Ph) Ph- C&ﬂeld&ma 4 intdrhal % ét%:ré’ h IQ%BHZ%Q’Q&déf—Y %%ﬁ%zaguﬂ
2- napht hyl C19H19N306 383. 38 - §1 rahydro-I C19H 1.
n hth 1 246 $E¢F #REEQY mﬂ%hm@eﬂéw f@at e sompearaing S 0t exceedp A RG0gIth
gigHﬁgF_s 306 425%7 mltMﬁzaétgwlmz F- s Ph %E?n d%r?og hgg%&@%@rga\:%n
1,1, 3, 3- 'It\gtrar%?%yqobu?%n ‘?ﬁ‘ﬁ‘f&%‘éﬁé Jﬁ P GBH%CIWS&S%S(%I 11
363.37 -- ZSEtOlAtfhpxaples)Cmﬁrﬂ?@NWOﬁSﬁuﬁmr& shovidi thad -the [wedryihy RhateddHEANIEn
433.50 -- - 5 447

Sorbansos SnByed Tﬂéﬁéﬁﬁ%’g% befutb ol {fe eg%&%ﬁeﬁﬁ@g?ééﬁgl{%%%wﬁ
-- -- 258 2,308 nel)iatg aLrsenarpmry ﬂlﬁmmﬂw)aq@us phagé gestedl tOPHPH-2
C211123N306 l%:liesfl%tr&SO THYHOsutt ddus BRBiohSwhs wWashid G RNGEEYHFAGERANGAP

438. 65 -

10 - por&ons%tOFXc %:?2%0 mbL 9 th?ég%hg ﬁrg:amc fractions were combined and washed
consecutively with 10% citric acid sohition (200 mL) and brine (200 mL). The organic
phase was then concentrated to a mobile gold oil and further dried under high vacuum
20 h to yield a crude yellow solid mass (about 90 g, very moist). The solid mass was
recrystallized from EtOAc/Hexanes, and dried to afford a highly erystalline white solid

15 (58.545 g, 200 mumol, 72.4%). TLC: (silica, 19:1 CHyCl,/MeQOH) Rf; 0.18; MP: 164.4 —
166.1 °C; IR (KBr) 3323, 1719, 1677, 1517, 1448, 1248, 762 cm™; 'H NMR: (300
MHz, CDCl3) & 9.57 (br, 1H), 8.10 (d, /=78 Hz, 1H), 7.97 (dd, /=78 Hz, J'=1.8
Hz, 1H), 7.43 (dd, /= 7.8 Hz, J° = 1.8 Hz, 1H), 7.25-7.30 (m, 1H), 7.15-7.21 (m, 1H),

o 4.67 (v, J= 7.5 Hz, 1H), 1.60 (d, J = 7.2 Hz, 3H), 1.46 (s, 9H) ppm; ‘3CNMR (300

.20 . MHz, CDClL) §175.71, 159.97, 156.33, 140,92, 133.77, 126.79, . 126 47, 126. 01,

R 124 01, 48. 31 34 21, 30.42, 17.50; Elemental . Analysis: Cach for C15HZON204 .

6l .63; I—I,69O N, 9.58. Found: C, 61.80; H, 695 N, 9.50.

Part E: ( 38)—3 { (28)-2—[ (2-tert- Butvl-phenvlammooxalvl) -amino]-
0 H [a) 002iBU P E‘JN OztBU
LNMP
ﬁ)l\ﬂln\gJLOH Hzn/(rox/ 2{! 1) ? JHT,
0 = + .
O 18hr, RT
25 54-90%

To a solution of (2S)-2-[(2-rert—butyl—phenylarmnooxalyl)-arnmo]-
propanoic acid (1.20 g, 4.10 mmol) in CH,CL/NMP (1:1, 10 mL) at room temperature
under N, was added 1.5 equiv HATU (0.26 g, 6.15 mmol)., The mixture solution was
stirred at room temperature under N, for 45 min before addition of 3-Amino-44-

30 diethoxy-butyric acid fers-butyl ester (1.01 g, 4.10 mmol), followed by Et;N (1.71 mL,
12.30 mmol). After stirring at room temperature for 16hrs, the mixture was partitioned
between EtOAc-water. The organic phase was washed with water, 5% KHSO,,
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262 PhNH( CS) NH C16H13N406S 394.40 - - 263 (2,4 di-Br Ph ClSH#aBéZW 493. 11
-.- 108 11 8 MAY 2005 WO 02/ 057298 PCTI US02/ 01538 Ex. R For MBI ES)
Pos neg 26MO®2405T288i nyl CL3HL3N406 386.36 265 (3,4, 5-tri- OCPAEYRISEEE1538 .
C19H25N3™ 439.42 -- - 266 (4-CH3)Ph Cl 6HL9N306 349.34 372 348 (MH)

(MtNa) 267 (2-F)Ph CL5H36FN306 353.31 - 268" (2-Br-4-0-6-F)Ph

C15H14Br Cl FN3O6 466.65 269 PhCH2 CL6HLI9N306 349. 34 -- 348 (MH 270 Ph

C15H37N306 335.32 271 (2. 6-di-F)P HL5FIN306 37130 - - 272

(2,3, 4, 6-t et FaivEajgsh 1\@&%3 i Eﬂ gjlgfaéf' olgtigny, 13 ?Vf‘émba(daleﬁfaé&\@%

?%Ni)l - Zl;gZé ra(téﬂl twgvigﬁdé%ﬂ}abﬂpom%%‘d&ﬁfe %QP patifiéd Goyt ﬂasé Mg L

s i i ndan S - -

277 4-Cl-1 - nSYR &@WH%G eﬁf <§1}g i%@‘*@g ’E?i% W%gﬁ%"\@ %h/%%l

1, g6l§/eg$8di( (I\)/fmn péund (127 Ig] INSH)Ba8a3whie 7M. (II%XW%CEE)A@HSBO? Ry 560.696

(ny 13 STERR RS HIIY, 1H @?M 758 ik SGR, f'zséff‘S i

CL9HI9N3C6 33423d8d282 X &- kﬁ@zpﬂuHml QI?E(F‘B@EF i OAPZHgngI M1268, /=78, 1

(2- t Bu- 5- NHARPhy 52 H2pNA0T rAA 81184 549l M9, 1H), 4.50-4.37 (m, 2H), 3.77-3.64 (m,
2H), 3.60-3.46 (m, 2H). 2.52.(d, J = 6.9 Hz, 2H), 1.51-1.42 (m, 12H), 1.29-1.16 (m,
6H); MS(ES) for C7H N30 (MW= 521.66): negative 521([M-H]).

10 : PartF: (2-tert-Butyl-pheny)-N"-[1+( 2—hvdroxy—5-0xo-tetrahvdro—furan-—3—
vlcarbamovl} ethyll-oxalamide

3}%\/& e ? f%ruiﬁ

| . (3S)—3-{(2S)-2—{(2-tert—Butyl—phenylaminooxalyl)-amino]— |
propionylamino}-4,4-diethoxy-butyric acid fer-butyl ester (1.39 g, 2.66 mmol) was
- 15 stirred in WaterfIFA/CHgélz (30 mL, 1:1:2) at room temperah:re." After stirring for 2 hrs,
' the reaction solution was concertrated in vacuo until dryness to give crude title
~ compound. The residue was purified By preparative HPLC (C,3 column elu&ing with 30-
" 90% of 0.1% aqueous formic acid/ACN over 60 min) to give the title compound (0.91g,
87%) as a white solid. LCMS for CisHsNsOg (MW=391.42): negative 390.32 ((MH).
20  Purity assay usmg reverse phase Zorbax Cg84 6x150mm Rx colummn over 30 min., with
retention time t = 10.75 min. ‘ : :
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284 5-isoqui nolinyl CL18H18N4O6 386.36 387 (MtrH) 385 (MH) 285 1-indanyl
C18H21N306 375.38 286 (2-F)Ph(CH2)2 C17H20FN306 381.36 -- 2@78 MAY 2005
(2, 4-di~ F) PwoHR2/6572981 7F2N306 385. 32 408 384 (MH), (MtNa) 498 C@MSFE/@Q&@SS
(2,4-di-Cl)PhCH2 C36H17C12N306 418.23 -- 289 PhNNH C21H22N4C6 426. 4

290 PhCONH Cl6H1sN4O7 378.34 -- - - 291 PhCH2(Ph)N C22H24N406 440.46 - 292
Ph(Me) N C36H20N406 364.36 -- 439 (MH 293 PhSO2 C15H37N308S 399.38 294
PhCH20O C16H19N307 365.34 - 295 (2,6-di-Cl)Ph Cl5H16C12NA06 419.22 - 296

(4- Me) Ph C16H20ON4O 6 364. 36 297 Ph2NCONH C22H23N507 469.45 -- - 298

(4-Cl)Ph Cl5HL7CLN406 384.78 384/ 386 3IBRABBELENRs(M-H) 299 (4- NO2) PhCONH
CL6HL7NS09 423.34 -- 300 (2, 4-di- )PhNH C35H16N6010 440. 33 301 PhNHCONH

C16H19N507 393.36 -- 302 (2-NO2)P 6H17cN5 423 34 - 303 (2,3,4,5, 6-
ent a- F) PhNH C15H13F5N406 440. 28 10 02/ 057298 PCT/ US02/ 01538
Ex. R Formula MWMS (ES) Pos neg Bt)PhNHOQJzSHnBr NAO6 429.23 305

306 PhNH C15H18N4ACG6 350. 33 349

(4- NO2) PHCHN C16I§ é?NSOa 407. 34 406
hﬁ%ﬁﬂl@femézommmm—Fm@ﬂ 3-

(MH 307 (2,3
( 4- F) PhNHs CL5HL7FNA06 368. 32 wcm 84 F' C16HL9CI N406
398. 80 397/398/39 397 (MH 9 (Mi-H) 310 (3-C')PhNH Cl5HNFN406 368. 32 -

367 (MH 311 3-[2-ethyl- CLOH2INS07 431. 40y

. 0 Et,N
- 4 o L cn,a,nmp
N.’lk‘.rn.\)L + fa] (1 1 N\)L
H I OH. " Ny
_ o = 2% Y RT 16hr

o 45-50%

To a solution of (2S)-Z—[(2—rerr+ButyI—pheﬁylamihooxalylj.-amiﬁo]-
propanoic acid (1.00 g, mmol) in CH,CL,/NMP (1:1, 3 mL) at room temperature under
10 N, was added 1.5 equiv HBTU (0.26 g, 3.42 mmol). Mixture solution was stirred at
. room temperatu:re under - Nz for 45 min before added 4s, 58)—4-Am1n0-5—ethoxy—
_ thydro—futan—Z-one (0.42 g, 2.86 mmol) and followed by EtzN (1.20 mL, 8.58 ramol).
- After stirring at room temperamre for 16 hrs, the mixture was pamtxoned between
EtOAc-water. The organic phase was washed with water then brine, dried over
15 anhydrous NaySO4 and evaporated to give crude title compound. The residue was
- punﬁed by flask column chromatography on silica gel elutmg with EtOAc/Hexane (10-
40%) to give the titte .compound (0.53" g 44%) as a white solid TLC (50%
EtOAc/Hexane) Rf = 0.45; lHNNIR (CDCl3) 8 9.52 (s, 1H), 7.95 (m, 2H), 7.43 (dd, J =
| 7.8, 1.5 Hz, 1H), 731725 @, J=172,12Hz, 1H), 7.22-7.16 (dt, J= 7.5, 1.5Hz, 1H),
20 6.88(d, J=6.9 Hz, 1H), 5.37 (s, 1H), 4.50-4.39 (m, 2H), 3.89-3. 79(dq,J 9.6, 7.2 Hz,
' 1H), 3.69-3.59 (dq, /= 9.3, 6.6 Hz, 1H), 3. 07-2.98 (dd, J=18.0, 7.5 Hz, 1H). 2.39-2.33
(dd, /=195, 1.2 Hy, 11—1), 150(d,J 72Hz, 1H), 1.46 (s, OH), 1.23 tJ= 72Hz‘
-3H), LCMS for 021H29N306 (MW=419, 47) negative 418 (MH‘) posmve 420 ([MH’])

25 . ' - EXAMPLES 226312
Startmg with (3S)-3- [N—(9-ﬂuorenylmethoxycarbonyl)alanyl]ammo—4—
oxobutanoic  acid (tert-butyl) ester sem;carbazonyl~4[2' (4-ethyl—phenoxyacetyl)]
' ammomethylpolystene (see Example 204, Part A) and follomng the methods described
~ in Example 204, Part B, or by the procedures set forth m Examples 220-225, the
30 compounds shown below in Table 12 were prepared

107



14(3H)] uinazolinonyl 312 (3-Br)PhCONH C11H21BxN4AOL 473.28 471 (%{D §)3
EXAMPLES 313-318 By the procedures disclosed in Exanpl es 226134 2 w00 o
starting wwohztobe98 correspondi ng tertiary am ne, the conmpoun®€TArFG¥P1IFE| ow
in Table 13 were also prepared: 5 Table 13 OO COR2H R-NNNJ \NH HR OO
Ex. (RN N Formula MWMS (ES) Pos neg 313 (1-na hth 1)(Me N CZ~I 21N306
399.40 -- - 314 Ph2N- C21H21N306 411.41 -- 315 1-pyrrolid ne C2OHR1F4AN3O7
491.13 - 509(M+N H4) 429(MtH) 316 |-piperid ne C21H23F4AN3O7 505. 15
504(MrH 317 (1-napht hy) | (M) N CZOH21I§@8&@9.40 - -- -- 318 Ph2N-
C21H21N306 411.41 EXAMPLES 319-394 10 By the procedures disclosed in

Exanpl es 22, but starting with 2 (9HfI u(

ren- 9yl nmet hoxycar bonyl am no) - succigi c acid 4deterty

CO-H
utyl ester and the

appropriate alcohol, the conpoun befow i-h Tabl e 14A were al so
made: 110 1 8 MAY 2095 WO 084Q5 U 0 ble 14A 0 O ~O RAN~
Nv "NO A' if H2 ROzCRﬁEx.RtR;RZIﬁorrmI MN MS (ES
o E 0 '
Ex. R Formula MW - MS (ES)
Pos neg
226 [(4-Ac)Ph Cy7H ;N0 377.35 - 376 (M-H)
227 |(4-OH)Ph CysH ;05 351.32 — —
228 | (3,5-di-Cl-4-OH)Ph CysH;5sCLN:O; 420.21 — ?11) 8/420 (M-
229 |[(3-CF3)PhCH2 C7H,:F3N306 417.34 — —
(230 [(-F)PhCH2 | CiH NGO 367.33 — -
231 {(2,4-d-CHPh - Cy7HsCLN:Og 432,26 — —
1232 [(3,4-di-OCH3)Ph CioHns0y . 40940  {— —
233 |CH3 7 C1oHsN:06 27325 |— —
234 | S-(1-naphthyD)CH(CH3) | CoHxN:Os - |413.43 — —
235 |R-(1-naphthyDCH(CH3) | C5HxN;Og 413.43 - B R
236 |(2-(1-naphthyl))Ph CpsHysN: 05 1461.47 484 460 (M-H)
o (MANa) _
{237 [5-Ph-3-pyrazolyl C 1N 04 401.38. — 400 (M-H)
238 |5,6,7,8-tetrahydro-1- C15HN306 389.41 — -
" naplithyl _ '
239 |Ph2CH T | CHxN:06 425,44 — i
240 [(2-DPh CysHIN:;O06 461.21 e —
241 [(2,3,5,6-teira-CD)Ph CysHipCLN:Os 473.10 S
{242 [(4-Ph)Ph. CaHN30g - fa11.41: — —
1243 {(2-PhO)Ph _ CoHo N0 142741 — —
244  |2-naphthyl ' C19H15N;06 138538 |— —
245 | 1,2,3,4-tetrahydro-1-- CisHN: O 38941 |- —
naphthyl _
246 . l-naphthyICHfZ -ConglNgos 399.40 — —_—
1247 | 1-adamanty} _ C15H,N306 393.44 — —
249 |(2,34,5,6-penta-F)Ph CysHyF 305 42527 -
250 |(F4-DPh CysHsFIN:O; 479.20 —— —
251 |1,1,3,3-tettamethylbutyl | CsHpoN;0s 371.43 — —
252 | Ph(CH2)2 C;7H, N3 05 363.37 - —
253 Il"heptyl CmHz']N?.Oﬁ 13 57.41 —— —
254 | (4-n-heptyl)Ph CooHa;N306 433,50 -— —
255  }(2,5-di-tBu)Ph CHa3N306 _{447.53 — -
256 | (2-PhCH2)Ph 1 CouHa3N30s 425.44 — -
1257 [ (2-pyrrolidin-1yl-5-CF3)Ph | CygH:FsNsOs 472.42 — —-
258 |2,3,5.6-tetra-F-4-pyridyl [ CJH,FaN4sOg '1408.27 — -
259 |{2-Ph)Ph CyHoN;0s 41141  [450 (MAR)Y 410 (M-H)
" §260- [(3,4,5-1i-Cl)Ph ' Cy5H1.CLN; 06 438.65 e —
261 |(4-OCH3)Ph | CreHi N0 365.34 -— —
262 |PhNH(CS)NH C16H::N406S 394.40 - —
263 |(2,4-di-Br)Ph ' C1sH;sBeaN: 05 493,11 |— —
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319 5- AcNH 2- H et hyl
2-BrPh H et hyl
442] 444( M-HVO3RD52298nPh H et hyl

t he above procedures,
Table 14A Ex. Rt R11 RZ 322 2-tritl uoronethyl

C231' 132N407 476.53 477( M+H) ,
464/ 466( M-NaT .8 MAY 2005

CnH20Br N3G6 422. 27 480/ 482( MkK) ;

t BuPh 499( MrNa 320

C24H27N3C6 453. 49 476( M+Na) ,

t he conpounds listed in Table 14B may al so be
-Ph Hneth 1 323 2-BzPh H

MI2usdsjorsis By

made:

benzyl 324 2-tiiflnoronmeth 1-Ph H ethyl 325 1-na hthyl nmeth 1 nethyl
1-na hthyl .~ ngyl meth IrI327 2-tr|t|up&@m@5h Y [mRh H 1[Bn qgg(ﬁgghyiP
H 329 PhPh Hertyr— 330 PhPh H et nyl 33137 4-djmrettax Si—i met nyl—333
.EL‘B, 4- di I’TEt hoxyl ks H fghlﬁc]my],ooo J.I e bls o QSJ. yt—et %%3 thr:-.t'"ji - ?.:r_o
- napht hal en- 5zt T & 598, Hi. 3(07 trmet k‘s’ﬂi’” reth1 o9
3, 5-t rimet hox %-f JGHeN et ih 34 3393 (2 FRR T
eih 1 339 1-ha h__{h m’;{i methyl 3 Oohthyl Hoothyl | i etdﬁ§ |
H 342=2,6-diEmPh(mFﬁ§;nyl TIT T %EEEQ?&KKET“VTTgggyprzkd;HblrgSQQTﬁdfﬁﬁ
Ex. Rt Rt RZ7268 [@-Br4-CI6-F)Ph CisHiBrCIFN; O 466.65 -~ |- -
269 | PhCH2 ' CisH sN:06 ~1349.34 - 348 (M-H)
1270 . |Ph CisHyNaOs 335.32 _— —
271 |(2,6-di-F)Ph CisHisFaNz 05 - 371.30 — -
272 |(2,3.4,6-tetra-F)Ph C,5H;3FsN;06 407.28 -
273  [(2,4-di-Cl)Ph  C15sH;sCLNGOs 404.21 — 402/404 (M-
H)
274 [(2-CF3)Ph CiHi6F3N3O¢ 403.31 426 402 (M-H)
(M+Na)
275 S-indanyl ClnglNaOﬁ 375.38 — —
- |276 _[(3-OPh)Ph CyH, N:;04 427.41 - —
1277 |4-Ci-1-naphthyi: - | CioHieCIN; O 419.82 458/460- {418/420 (M-
(M+K) 0
278 1,4~benzodi0xan—6—yl C17H]9N303 393.35 — —
279 [(2-CDPh CisH,6CIN;O5 _ 1369.76 -— 368/370 (M-
H)
280 [(2-Br)Ph C5H BN, O 414.21 414/416  }412/414 (M-
M+H), |H), 526/528
434/436 | (M+TFA)
(M+Na),
452/454
_ (M+K)
281 | 1-naphthyl CisHN;04 385.38 -—
282 |(2-tBu)Ph 1 CioHosN;05 391.42 — 390 (M-H)
283 | (2-tBu-5-NHAc)Ph CHz:N, 0, 448.48 449 (M+H)
284 {5-isoquinolinyl CsHisN,Os 386.36 387 (M+H) | 385 (M-ED
-|285__|1-indanyl _ CreHo N0 37538 |— -
- 1286 | (2-F)Ph(CH2)2 CisHz20FN306 381.36 —
. {287 |(2,4-di-F)PhCH2 { C16HFaN;06 385.32 408 384 (M-H),
: o (MHNa) {498 ,
: (VEFTFA)
288 - |(2,4-di-CDPhCH2 CyeH17CLN;06 418.23 — -
289 |PhNNH CoHpN,O5 426.43 - —
290 |PhCONH CicHysN, 04 137834 — —
291 |PhCH2(Ph)N CrHosN; 0 440.46 e
292  |Ph(Me)N C3eHoMN,05 364.36 - 439 (M-H)
4293 {PhSO2  CisHi ;058 399.38 —
| 294 P hCHZO C15H1'9N307 365.34 — -
295  1{2,6-di-ChPh CysH;sCLN,Og 419.22 — —-
296 |(4-Me)Ph CieH20N, 05 364.36 - —
297 |Ph2NCONH CpHas N0 469.45 -— -
298 |(4-ChHPh CsH;7CIN;Os 384.78 384/386  |383/385 (M-
: _ , (M+H)} H)
299 (4-N02)PhCONH ) 7 Ci16H7N504 423.34 -— —
1308 (2,4—di"N02)PhNH ) ChisHigsNgOyo - . 1440.33 ——— —
301 |PhNHCONH 1 CigHisNsO5 393.36 — -—
1302 |(2-NO2)PRCONH C1eH N0, 423.34 — —
303 (2,3,4,5,6~penta—F)PhNH 015H13F5N406 440.28 —_—— —_—
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et hyl

343 2,6-di F-Ph H ethyl 344 2,6-diF-Ph HtBu 345 2,6-di F-Ph H’% W%@ﬂ%
347 Br Hnethyl 348 Br HtBu 349 Br H Bn 35024d|F h

351 2-PhPh WQ®/05329852 2-BrPh H tBu 353 1-n hthal en-1I -yl - et hyACHUPB(P153854
2-trifluromethyl Ph HtBu 355 3,4,5-trinethoxy-Ph HtBu 356

3-trifluornethylPh HtBu 357 2 2-F-Ph)-ethyl HtBu 358 1-naphthyl H tBu
359 2-1-Ph Hrmethyl 360 2-1-Ph Hethyl 361 2-1-Ph HtBu 362 2-1-Ph _H

Bn 363 2-Br- R Hjnethyl R364 2-Br-|Ph HFeinfiylh 36 Br=Hh H t1E8 (E¥)6
2-Br-Ph H Bn [367|T-na th I methyl {Bn 368 3-trifjuoromet Qyloekh H Beg 369
3-trifluorometfgyt F“’A.E'}i)?mﬁ‘yi 3703 B}NIQ{ omet N ab&hs H gyl 3L PACH{#®h
H nmethyl 372/ GrCiRopaeERy 3734, (&;n) H By4c3d4 P{-Ph Bi n|463 (v | Ph
ethyl 376 Ph yI 377 Z-BrPdiapmidy! 379838083 1 T [LLor onel3moigia). H
Bn 379 2-t Bufa7 1| @Bl ¥etra F)PhNH C1sHiFaN:Os 42229 | — 421 (MH)

308 | (4-F)PhNH CysHi7FNOs 368.32 — . |367(M-B)

309 |{(3-Cl4-Me)PENH =~ [C;eH;sCBN,O¢ 398.80 397/398/39 | 397 (M-H)

- _ 9 (M+H)
1310 |(3-ChHPENH . _{CisHFNOg 368.32 — 367 (M-H)
1311 |3-[2-ethyl- CystzNsO; 43140 }— -
4(3H)]quinazolinonyl : SR
312 (3-BI)PhCONH C17H2]BI'N401 473.28 . .| 471 (M—H)

: _ EXAMPLES 313-318 _
By the procedures disclosed in Examples 226-312, but starting with the
corresponding terfiary amine, the compounds shown below in Table 13 were also

. prepared:
5 . Table 13
COoH
: H ,
R\. \/[L H
| l‘af o
[E= RHRIN-_ Formula | MW | MS (E95)
| o - | Pos neg
1313 | (1-vaphthyD(Me)N- Cpol:N05 4 39940 |-— T—
‘| 314 | Ph,N- | CuHNsOs 41141 | - —
315 | l-pymolidine | CooHuFiNz O 491.13 [ — . 50}9(M+N
: . 429(M+H)
316 | 1-piperidine ' CuBrEN;07 | 50515 | 504QMHH | —
- ) _
1317 (]-naphthyl)(Me)N— CaoHyNaOs 39940 |— = |--
1318 { Ph,N- CulaNsOg ~ 41141 | — -
: : EXAMPLES 319-394
10 By the procedures disclosed in Examples 22, but starting with 2-(9H-

fludren-9ylmethoxycarbonylamino)-succinic acid 4-tert—butylestcr and the appropnate
alcohol the compounds shown below in Table 14A were also made | :
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380 2-Ph-Ph-H.
Bn
I
389 2,4-diF-Br
ht hyl met hyl t

Bn 386 WOM02iSF29Br

Bn

Bu

393" PhCH(Ph) H tBu

381 3, 4-di net hoxyPh H Bn

394 Ph.

382 1-naphthalin-1
38

388 2, 4-di Frrbkeloiyis

383 3,4,5-trinetho Ph H Bn 384 2-(3-F-Ph)-ethyl H Bn
H Bn 387 2,4-diF-Br HtBu
H nmethyl 390 Br HtBu 391 3, 4-di nmet hoxy- Br

Ph t Bu

H

| -ethyl H
i’iA?ﬁa?ﬂﬂG hyl

tBu 392 1-n

112 1 6 MAY -2005 WO .

02/ 057298 PCT/ US02/ 01538 EXAMPLES 395-397 By the procedurees dlsclosed I n

Exanpl es 193-200, but starting with (N
9-fl uorenyl met hoxycar bonyl ) -tert - butyl
Tabl e 15 were nade:
Formula -MWMS (ES) Pos neg -
396 690/692/694 (2 3,5,6-tetra C1 Ph CuHzi C |
Ph CuH24Br FAN307 634. 3781 H)

in

632/ 634(M (2-
procedures disclosed in Exanpl
appropriate amno acid and oxRN

Br

Jiablei kA , the conmpounds shown bel ow

5 Table 15 C2ZHF OONNNO\ F HHJ Ex.
C~HF4N307 595. 5466 594( M H)

395 5-i ndanyl

FAN3 O/

EXAMVPLEX

32624

t he

397

(N H

- 398-419 By the

10

flown in Table 16

were al so :
OR?
Ex. R! R" R> | Formula | MW MS (ES)
319 | 5-AcNH-=2- H ethyl | CrHnN,O, 47653 4T7(MAR),
tBuPh _ - . A99(M:+Na)
320 2-BrPh ethyl " CaHnBrN;0; 422.27 480/482(MK),
o 464/466(M+Na),
- R R 442/444(VEHH)
321 2-BnPh H ethyl CoHyyN;0s | 453.49 476(VHNa),
o k 492(M+K)
5 . : ) .
By the abov'_e procedures, the compounds listed in Table 14B may aiso be
made: -

Table 14A

Ex. R RV R?
322 | 2-rifluoromethyl-Ph H methyl
- [323 |2 BaFn H benzyl -
1324 | 2-trifluoromethyl-Ph H ethyl
325 | 1-naphthyl methyl méthyl
1326 | l-naphthyl methyl methyl
327 | 2-rifluoromethyi-Ph ‘H _ tBu
328 | methylPh . : - H - H
329 | PhPh H methyl
{330 | PiPh- H | eyl
331 ~ 1 3,4-dimethoxyBr H - methyl
{332 | 3.4-dimethoxyBr " H- “ethyl
333 | 1-naphthalen-]1-yi-ethyl H methyl-
334" i I-naphthalen-1-yl-ethyl CH ~ ethyl
335 1 3.4,5-trimethoxyPh H methyl
1 336 {.3.4,5-trimethoxyPh H | ethyl
337 | 2-(>-F-Ph)-ethyl H | methyl
338 | 2-(2-F-Ph)-ethyl H ethyl
339 | l-naphthyl H methyl
1340 | 1-naphihyl H - ethyl
341 | 2-methyl Ph H H
342 | 2,6-diF-Ph B methyl
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made:

tetra F Ph}WONZ057398 113 1 8'

Table 16 OC2R2 RNA-HB HOOEx. RR A B Fornuta

neg 398 (2-tBu)Ph QtBu valine CH20(2 35, 6- C, H39F4Ny02 653. 2
MAY 2005 WD 02/ 057298 PCTI US02/REEES02/03588

P IRVIE

(2-tBu) Ph OCH3 val i ne CH20(2, 3,5, 6- C29H33F4N307 611.59 634(% 610(1 vl

tetra-F-Ph) +Na) -H) 646(M +C - 400 5-quinolin-l- OH valine OPOPh2CH2
C35H34F3N3010P 7582 A 401 (2-Ph)Ph_OH al pha-nethyl - CHQ(2, 3,5, 6-
C35H29F4N307 679.19 702( 14 phenyl al ani ne tetraqF-Ph) +| ) 718(14 +JK 402
(2-tBu) Ph OCH2Ph al ani n&xCH2Q( 2, 3, 5, @&} C33H33F4N3OR%659]62 BB0( M 568( 14
tetra-F-Ph) +H) 403 (Z3B fBE-&HBR(Z, 3,5, valing OHC24H22Ba{i4Nj O7 619. 06
618/ 62 6-tetraF-Ph) O[sH) [ 2408rPR, 3,4, 5-tetra- [CH2@( 2, B, 5,Bwal |se OH
C24Hr 9F$N30, 613.11 612644 [ 26)dahPb-tetraF-Ph -Hj - $ ¥05 (2-t#u) Ph OCl 3 Ph
al ani ne CH2((( 2, 3,5, 6- C3&HRaBr FAN, O7 737. 14 737188/H735} 90ethylet f a- F- 4- Br) Ph
739,8 /737.9 (MtH) O(M406Bf2-t Bu) Ph_ OH hi sti dijne ¥H2Q[ 2 o851 64
C29H29F4N30O7 635.2 636¢{R8 {&ra-F-Ph + 407 (2-CEF3)Ph OCH?MBu g| ani ne
CH2(Q( 2, 3, 5, 6- C,W-|24F7N3@‘3 pBi, 15 672(14 670(14 {etrB-F- Ph) B 408
(2- tBu) Ph OH Cys(CH2Ph)350CH2aydF-Bh 5 6- C33H33FAN30sHA75 9?@1141 4
351 2-PhPh H
352 | 2-B:Ph H tBu
353 | 1-naphthalen-1-yl-ethyl H tBu
354 | 2-irifluromethylPh H tBu
355 | 3,4,5-trimethoxy-Ph H -tBu
356 | 3-trifluormethylPh H 1Bu
1 357 | 2H2-F-Ph)-ethyl H tBu
1358 | 1-naphthyl H tBu
359 { 2-1-Ph H methy]
1 360 | 2-I-Ph H  ethyl
361 | 2-I-Ph H {Bu
362 | 2-I-Ph H Bn
363 | 2-Br-Ph H methyl
364 | 2-Br-Ph H ethyl
| 365 | 2-BriPh "H - tBu
366 | 2-Br-Ph H Bn
367 | 1-napthyl methyl Bn
368 | 3-rifluoromethylPh H Bn
369 | 34riflnoromethylPh H methyl
370 | 3-triffuoromethylPh H ethyl
371 | PhCH(Ph) H methyl
372 | PhCH(Ph) H ethyl
373 | PhCH(Ph) - H - Bn
1374 | Ph - Ph " Bn
375 | Ph Ph , ethyl
376 | Ph ~ Ph methyl
377 | 2-BrPh " H methyl
378 | 2-trifluoromethylPh T H Bn
-1 379 | 2«tBuPh ~H . methyl
1380 | 2-Ph-Ph H ~ Bn
381 | 3,4-dimethoxyPh H Bn
| 382 | 1-naphthalin-1-yl-ethyl H Bn
1 383 | 3.4,5-trimethoxyPh “H Bn
1384 I 2-(3-F-Ph)-ethyl H. ~_ Bn
385 | l-naphithyl B " PBn
386 | 2 4-dif-Br H Bn
387 { 2,4-diF-Br H Bu
388 { 24-diF-Br H -} _ethyl
1 389 | 2,4-diF-Br H methyl
1390 | Br H . tBu
© 1391 | 3.4-dimethoxy-Br H 1Bu
- 392 { 1-naphthyl miethy} _tBu
393 | PhCH(Ph) H tBu
394 | Ph. "Ph iBu
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tetra-F-Ph) 409 (2-tBu)Ph OH Cys CH2Q( 2, 3, 5, 6- C26H27F4N4AC3 85. 17 584(14
tetra-F-Ph I—gl "410 (2-tBu)Ph OH tryptophan CH20(2, 3,5,6- C3 Wmm
684. 22 "683%“1‘10 B2 F-Ph) -H) 411 (2-tBu)Ph OH | ysi ne CH2Q( 2P8YAIS62/01538
C29H34F4NAOr 626. 24 625(M tetra -F-Ph) 412 2{2CH30- OCH2Ph al ani ne
CH20( 2, 3,5, 6- C36H31 FAN308 709.2 Ph)Ph tetra -F-Ph) 413 piperidin-1-yl
OCH2Ph al ani ne 0120( 2, 3, 5, 6- C2a, 0F4N40, 610 21 611(M tetra-E-Ph + 414

pyrrofldia- |- OCH2Ph alani ne CHZO(Q,; ANAO7 596. 19 59728 - 1
tetra-F-Ph) +. 415 Cbz Oﬁpval IS H2sF4AN309 599. 15 622(M
598(14 tetra-F-Ph) +NBY tie Rjoca ‘EBSSﬂWGE’ﬁ%H@K@P 21 §3-200+b@(starting veth (N-

CZBH29F4N30B- ﬂﬁ&eﬁﬁmet&%(c%on Dyveitutyet Phﬂi’elzz (rodnds OsHo!
(t-butyl) %2]653‘” 6H21Cl)4F4N3g % 26 - 690/ 69 a) ph g?&%?’ﬁlemm

tetra- F- Ph) : 418 (z- Br)Ph OH (t- butyl) 'CH2Q( 2, 3, 5, 6-

C25H2r Br FAN3O7 634. 38 - 632/63 glycine tetra-F-Ph) 4 (110 419 |2-(2-
OCH2Ph al ani ne CH20(2, 3,5, 6- C36H31F4N308 7092 710(14 708( 14 CH30ph) Ph
tetra-F-Ph). +H) -H) '~ EXAVMPLES 420- 426 BffabledSpr ocedures di'scl osed in

Exanpl e 126, but starting with internediates having the desired
stereochem stry, the conpounds shown-in Table 17 5 were also nade: 114 1
MAY 7005. WD 02/ 057298 PCT/US02/01538 Table 17 F OOPMZRZ F ( HNNOF

N
H
TEx. [R'=
' T Pos neg
395 | s-ndanyl CostlaaF N0, 595.5466 | — | 594V
| 396 : 690/692/694
{2,3.5, 6—tetra—CI)Ph CgHzchF4N307 693.2624 — ' (M-H)
397 0 1 - - 632/634(0-
‘ (2 BI‘)Ph %Hg.;‘Bl‘F,QNjOjv 634.3781 — H)

- EXAMPLES 398-419 _
By the procedures dlsclosed in Examples 5-21, but starting with the
.10 appropnate ammo ac1d and oxamic acid,. the compounds shown in Table 16 were also

© made: _
Table 16
‘o _COsR
1 o
R~ B
- H 5 O
(Ex] RY R’ A _| B Formula | MW | MS(ES)
o B _ ~ . ' .| pos | neg
398 {(24Bu)Ph ~ |OtBu valine CH,0(2,3.5,6- {CH;F,N;0;, [653.27 [676(M |652(M
tetra-F-Ph) Ny -
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OOF Ala Asp Ex. RZ stereochem stry stereochem stry Formul a

ne 420 OBn. R R

658( M H)

C33H33F4N307 569.5 570( M+ 568( M
570( M+ 568(M H) H)

H H 425 H

C33H33F4N307 659. 62 660( M+ 658(M H) H)
C3H33F4AN3O7TWELE/ 329860 M- 658( M 11) 422 OBn S R C33H33F4N307 RSBUBE/MSH M+

423 H'S S CC3H29F4N3O7 569.5 570( M+ 568(M H) H)
R S Cz4H2zBr FAN3C8 569. 5

426 H S R CCAH19F8N3O7 569.5 570( M+ 568(M 5 Al t hough

421 A

MR o5 ©s

424 HR R

t he inventi on{3as2iF@ph dEser | beflalmet h r efCHIERTES-t [TxHRABN;Ga X JA17158 S Véded
above, it shoul dfbe undefstood {hat varii&HisTREdi f|j cati ons dan be{* Pﬁaqg)
wi t hout departing fromthe spirft of thel invention. Accordijngly,|the +q6(;‘4
i nvention is b dkHRdMcr DY t{¥emE &l TT5[opdrhtrs 8(3}&%1:-3}%@5 Y202 0573956
PCT/ US02/ 01538 GLAIMS Meé claim 1. A clonpoun ok the 1ol ljow ngj f or nul a:
C02R2 0 Ri- [201 R2PHAn [ [OHH RI1, [aPhOnetiybr CHIOR.1.5,6-WTgHET,N:0, A [679.18 jieedrial dr
unnatural am ho acid of JFor nmul afphdngaipnine |gtra-FB} RO (O ';i‘sig\d
+JK})
402 |(2-tBu)Ph |OCH,Ph lalaninc CH;0(2,3,5,6- |CillsFaN;0;  [659.62 [660(M [S68(M
tetra-F-Ph) 4 |-
403 [2-Br)Ph  |CHLO(2.3,5,|valine OH CoHBrF, N0, [619.06 618/62
6-tetraF-Ph) 0
_ (M-H)
404 |(2,3,4,5-tetra- | CH,0(2,3,5, | valine OH CuFlsFsN;0;  |613.11 612(M
F)Ph - |6-tetraF-Ph) H)
405 |[(2-tBu)h  |[OCH.Ph  [alanine €H,0(2,3,5,6- |CyHnBrFaN,0; [737.14 |737.88/]735.90
: tetra-F-4-Br)Ph 739.8 |/737.9
(M+H) 21) M-
406 |(2-1Bu)Ph  [OH histidine CH,0(2,3,5,6- |CiHnFN;0, 6352 |636(M
tetra-F-Ph) : +H)
407 [(2CF5)Ph  |OCH,Ph - |alanine CH,0(2.3,5,6- |CooHatFaN;0; |671.15 |672(M |670(M
. teira-F-Ph) _ )y )
408 [(2-BuPh  |OH Cys(CH,Ph) |CH,0(2;3,5,6- |CaHyFaNaOp [675.22 | 674(M
: tetra-F-Ph) -H)
. |[409 {(ztBu)Ph  [OH |€ys CH,0(2.3,5,6- |CocHpFaN,O;  |585.17 584(M
' tetra-F-Ph) . -H)
410 |(2BuPh  |OH tryptophan |CH,0(2,3,5,6- |CaluFN,0, |684.22 633(M
3 : tetra-F-Ph) ' -H)
411 |[BuPh  [OH lysine CH,0(2,3,5,6- |CooHaiFaN,O;  1626.24 625(M
: tetra-F-Ph) ' -H)
412 |2-(2CH;0- |OCH,Ph |alanine CH,0(2.3,5,6- |CaHaFeN30g  |709.2
Ph)Ph- - tetra-F-Ph)
413 (piperidin-F-yl [OCH,Ph  [alanine  |CHLO(2,3,5.6- |CyuHaoFalN,0; 61021 |611(M
tetra F-Ph) +H)
414 |pymrolidind- JOCH,Ph  [alanine CH,0(2.3.5,6- |CoHaFaNO; |596.19 [597.28
yl : ) teira-F-Ph)’ (MHH) i
415 |Cbz OH valine CH,0(2,3,5,6- |CogHasFa30p  [599.15 [622(M [598M
tetra-F-Ph) +Na) {-H)
416 |5-indanyl  |OH (t-butyl) CH,0(2,35,6- |CoHooFiN;0; 59555 |—  [594(M
glycine tetra-F-Ph} -
417 [(2,3,5,6-tetra- |OH (t-butyl) CH,0(2,3,5,6- |CoHaCLEN;O [69326 [—  [690/69
CI)Ph glycine ~  |tetra-F-Ph) 7 2/694
418 |(zBPh  |OH (t-butyD) CH,0(2,3,5.6- |CpsHuBrE,N;0; |634.38 |- 632/63
glycine tetra-F-Ph) 4
- - (0M-H)
419 |22 OCH,Ph  |alanine CH,0(23,5,6- |CieHaFaN;0;  |709.2  [710(M [708(M
. CH;Oph)Ph tetra-F-Ph) HH)  -H)
EXAMPLES 420-426

By the procedures disclosed in Example 126, but starting with
mtermedmtes having the desired stereochenustry, the compounds shown m Table 17

5 - were also made:
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OO :Ha:llb Ilc

AR7r

(CH2 a H2h, 0) 0%IIg IIh Eli

‘hal onet hyl , - C02R12, CONRL3R! 4,
or CH2OPO(RI b) R 1,

of the Fornul a I\/ac
I[1lb I'llh Rl is alkylLs~sycl oal

where Z is an oxygen or a sulfur atom pr

H2 -H2 -H2

napht hyl ,
(CH2), (1 or

R RB NNN OOOIlId He IIf
116 18 NAY 2003 WO 02/ 0572981
PCTI US02/ 0 380&2@857298a hydrogen atom a deuterium atom al kyl,

phenyl, substituted phenyl,
benzoxazol yl , substituted 2-oxazolyl,
(CH2)o(substituted phenyl),
or 2-naphthyl), (CH2)o(heteroaryl),

CH2ZR1; - CHREOTT( ar yl ),

ell 00 C1 ::iii

subst i

(CH2)c $ H

substi tuted napht hyl,
(CH2) "cycl oal kyl ,
2- napht hyl ),

2_

8 MAY 2’005’
mﬁmbdﬁis

(CH2) Aphenyl ,
(CH2) n(substituted 1
. (CH2) c(substituted heteroaryl), -
CH2000( het eroaryl ),
Bis a group
Rla yz O 79 I11a

(cycl oal kyl')al kyl , sup ted gtitut ed
phenyl, phenyl al kyl, & Lt ut ut ed
napht hyl, (1 or 2 napht W )aE{kyI Ayl )£ kyl ,
het er ocycl e, substituted het bsti t ut ed
(heterocycl e)al kyl, RN, or RIcO
Ala Asp
Ex. | R? |stereochemisiry | stereochemisiry Formula MW MS(ES)
) . ‘ s pos neg
420 {OBn R R CyullssFaN;O;  [659.62  [660(0M+ [658(M-
H) 1)
421 |OBn R 5 - CisH;sFaN;O;  [659.62  [660(M+ [658(M-
H) H)
422 [OBn S R CiHsFaN;0;7  1659.62  [660(M+ |658(M-
423 [H- S S CisHaoFaN;0;  [569.5 S570(M+ |568(M-
H) H)
424 |H R R CosHassFN,O7  {569.5 5700M+ |568(M-
: H) H)
425 [H R S CoHBrF N0, [569.5 570(M+ |568(M-
426 {H S R CuHiFsN;0;  [569.5.  [570(M+ [568(M-
H) H)

(a

Alt]iough the invention has been described with reference to the
examples provided above, it should be understood that various modifications can be
made without departing from the spirit of the invention. Accordmgly, the invention is
lumted only by the claims. :
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R, isalky1l, phenyl, substituted phenyl, naphthyl, SUbsqigq@ﬁﬁ?ﬂﬁ _
napht hyl, heterocycle or substituted heterocyclte; or Rl and R' tak v5

t oget her wi W0 03457248t r ogen atomto which they are attached f oP@aT/A502/01538
het erocycl e or substituted heterocycle; R2 is hydrogen, |ower alkyl,
cycl oal kyl, (cycloal kyl)al kyl, phenyl, substituted phenyl, phenylal kyl,
substituted phenyl al kyl, naphthyl, substituted naphthyl, (1 or 2
napht hyl )al kyl , or substituted (1 or 2 naphthyl)alkyl; and wherein: Rla
and Rib are independently hydrogen,_auﬁﬂhﬂw§ycloalkyl, (cycl oal kyl ) al kyl
phenyl, substituted phenyl, phenyl al kyl, substituted phenyl al kyl,

napht hyl , substituted naphthyl, (1 or 2 naphthyl)al kyl, substituted (1 or
2 napht hyWd elbltyd , heteroaryl, substituted heteroaryl, 117 --------- - - --
1 8 MAY 2005 WO 02/ 057298 PCTI US02/ 01538 - (heteroaryl)al kyl, .or substituted
(heteroaryl)alkyl, with the proviso that R a and Rtb cannot. both be
hydrogen; R' is alkyl, cycloal kylL, .(c oal k al kyl , phenyl, substituted
phenyl, phenylalkyli subéfPFﬁPEﬁh8ﬁ§ﬁ§@§Pﬁ@?§% Bt hyl, substituted

napht hyl, (I or 2 naphthyl)alkyl, substituted (1 or 2 naphthyl)alkyl,

het eroaryl, substituted heteroaryl, (heteroaryl) 2 Or substituted
(heteroaryl)alkyl; R3 is. Cl-6 | owernal kyl, CE%*, phenyl , substituted
phenyl, (CH2)nNH2, (CH2).NHCOR9, (ftH2)"N(C=NH) NH2, (CH2) nmCO2R2,

(CH2) nOR1Q, (CH2% SR11, (CH2)ncycl p Py N iyl , -~ (CH2) n(substituted
phenyl), (CH2)n(i or 2-napht RyTJ™ _ terffaryl); R3a is hydrogen or
met hyl ,” or R3 and R3a taken t.ogegier - where d is an interger
from2 to-6; R4 is phenyl, substituted phenyl, (CH2)nphenyl, E

(CH2) n(subst i tuted phenyl), cycl oal kylFormnladenzof used cycloal kyl; ' R5 is
hydrogen,~P0mergalhmk”ﬁﬁyclQa{kyI, phenyl, substituted [-phenyl,

(CH2) ncycl oal kyl ,” (CH2) nphenyl’,, (CH2)"(substituyted phenyl or CH2, (i or
2-naphthyl); R6'i's hydrogen, #itgnapgaleg ,NWBgé?”ﬁgﬁﬁﬂgb PBLT Ko

phenyl, - ' ' , '

o SRR ) |
S R R o IE{\)O\%
R N

O o - ’ :

Ia IIb

. N
v i
o 0o
Ile IIf
g . H (CH2)0
R
N (CHz), (CI!-I—A%!:,(.H
N N (CH,), N (CHa)p
. O O O
lig Tth ni
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substituted phenyl, naphthyl, (CH2)acycloaikyl, (CH2)nphenyi, (CH2);

, (substituted phenyl), (CH2),(1 or 2-naphthyl), OR10, SRI' of 8 W

S hydrOgen oxo (Le., = 0), lower alkyl, cycloal kyl, phenyl, = subs uted

phenyl , rap 2) " cycl oal kyl', (CH2) nphenyl, (C H2) a(si ubslituted

phenyl ), Q%%S or 2-naphthyl); R8 is lower allcyl, &GS

(CH2) "cycl oaI kyl, (CH2)nphenyl, (CHZ)n(substituted phenyl ), (CH2)n(1 or

2-napht hyl), or CCR9; RO is hydrogen, | ower al kyl, cycl oal kyl, phenyl,

substituted phenyl, "naphthyl, (CHZ)"cycl oal kyl, (CH2) nphenyl

(CH2) n(substituted phenyl), Hﬁl—@hg}&ﬂ;ggf a@nﬂa,pa@,ﬁgﬂu}n Zalky® ¢ fgﬁ@y RSO

I s hydrogen, |ower alkyl cIo hen t|t

napht hyl , (CH2)"cycl oal l?h [%X’ Eﬁ% %Cﬁ?ﬁ%ﬁs ?ﬁﬂ%‘a‘[ﬁ% @%‘E'}‘ry%

(CHZ)-n(lor. 2-naphthyl ) ;. bm@x_a@t@l 2ozl GHM-@MWM(I&BMM% R'

is ower alkyl, cycloal I(&Hz)n(gﬁ@ﬁwted suli,ﬁg,ﬂ}q tedg r(yl opaphfgjﬁxf, i

(CH2) "cycl oal kyI (CH2) 2) (substl ut eny, 2).(1
CCHORSIRYIE L L1 oy 2 taio ey SRR b

or 2-naphthyl); RI12 is )
(CH2) . phenyl,  (CH2)" (s(@gﬂn(ﬁllbﬁfe@teéhénﬁymﬁrylbrhﬂmylé 1C@d1'ﬁ re@mﬁﬂﬁ R13

~i's hydrogen, |ower. al kyszREIg BEO( Qsfo H}?@P@ IHRY

napht hyI substituted n g}e m&og%z%ar?gxcl 210| I?TH ® &o‘ﬁﬂt{% v R,

(CH2) " (substi t ut ed phen *’ﬁ‘ﬁ’brﬂf B2 & Foibgen or
| ower al kyl; or R13 an 1% taken together forma five to seven nenbered
car bocyclic or heterocycl I G ring, such as rphol I ne, N—subst I tuted

pi perazi ne; R15 is phe |q’wbst I tut e(g;{p.h.eﬁ\yl napht J_,_Csubst I tuted
napht hyl , heteroaryl, CHZ) nghenyl , @subst i tuted phényl), (CH2)n(1

or 2-naphthyl), or (CHgja(hefer OQ{zW) 2% are Rfidgpendent|y | ower
al kyl, cycl oal-kyl, pﬁle'ﬁyl R%napﬂiz al kyl ,
substituted phenyl al kyl , (¢ycl oal kyl) R 8 and re
i ndependent |y hydr ogengts 4 ’Fut ed pheny CHZ) nphenyl ,
(CH2) n(substi t ut ed phenyl ), or ' Q

IITa IIIb ITic

| R' is alkyl, cycloalkyl, substituted cycloalkyl,
(cycloaikyDalkyl, substituted (cycloalkyl)alkyl, phenyl, substituted
phenyl, phenylalkyl, substituted phenylalkyl, naphthyl, substituted
naphthyl, (1 or 2 naphthylalkyl, substituted (1 or 2 naphthylalkyl,
heterocycle, substituted heterocycle, (heterocycle)alkyl, substituted
* (heterocycle)alkyl, R*™(R™)N, or R°0;
‘ RYis alkyl, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocycle or substituted heterocycle;
- or R! and R" taken together with the nitrogen atom to which
they are attached form a heterocycle or substituted heterocycle;
E R? is hydrogen, lower alkyl, cycloalkyl, (cycloalkylalkyl,
phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl,
naphthyl, substituted naphthyl, (1 or 2 naphthyl)alkyl, or substituted (1
-or 2 naphthyl)alkyl;
and wherein:
_ R™ and R™ arc independently hydrogen, alkyl, cycloalkyl,
(cycloalkyl)alkyl, phenyl, substituted phenyl, phenylalkyl, substituted
phenylalkyl, naphthyl, substituted naphthyl, (I or 2 naphthyl)alkyl,
substituted (1 or 2 naphthyl)alkyl, heteroaryl, substituted hethoarj'l,
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and R 9 taken together are -(CH H2-; zo R is hydrogen, al kylg,@g’f@mﬂgjg
substituted phenyl, (CH2), phenyl, (CH2)"(substituted phenyl); 1, g%d e
are i ndepen¥A0295BIRIr ogen, or alkyl; X is CH2, (CH2)2i (CH2)BCTHS0EO1538
Y isOorNR23; Y2 is CH2, 0, or NR23; aisOorl; bis 1 or 2, provided that
when a is | then bis 1; cis | or 2, provided that when c is | then ais O
and b is 1; mis | or 2, and nis 1, 2, 3 or 4; or a pharnmaceutically

acceptable salt thereof. 119 1 MAY 20Q5. 2. The co of claim]l
wherein Ais R3 ~~N Rsa (hgfer qa‘é}'l)aékylmwgwﬁ%a%m?r %yﬁ WRle e promso that
| ower alkyl. 4. The con’pm‘aaﬂdm“’@hgbmc&hmef dedgga i s hydrogen. 5. The
conpound of claim1 V\/nerel n kS P yl ut.e

substi tut ed naphthyl, heterocy%lé a@?’ ﬁ%%lf’% e‘lﬁ %&?Q%@é‘ ephegja’io Egglﬁﬂed
conpound of claim1 wher gheny? phenyleiled, abkstituted. phéeylalkplp onaphiiofl, cubstituted

wherein R and R1' takené]%J & Subas?“t?{“u"%‘vyr‘]ﬁ?‘éfl g,;g/%na}tg@d rv@ln%ﬁpﬁgwe

attached -form-a heterocy

claim 1 wherein B is- CH2beraurd, esubstituted | hasergpndn(hyteraarylpilyic oo substitoted
claim1 wherein B is hydipgeary)) The conpound of claiml wherein R2 is

hydrogen. 11. The conpound of _Glal ’ in the cyclic_ketal form and having
the following structure: 120K i§ @W%Saﬂ%l cycloalkyl, phenyl, substituted phenyl,

(CHz)NH,, (CH2).,NHCOR’, (CHp)uN(C=NH)NHz, (CHz)nCO:R’,
(CH2zOR',  (CH2)mSR",  (CHp)cycloalkyl,  (CHy)phenyl,
(CHo)o(substituted  phenyl), (CHo)(l or . 2-naphthyl) or
(CHy)y(heteroaryl);

_ R* is hydrogen or methyl, or R® and R* taken together are
-(CHp)¢- where d is an interger from 2 to 6;

R* is phenyl, substitted phenyl, (CHa)uphenyl,
(CHy)m(substituted phenyl), cycloalkyl, or benzofused cycloalkyl;

R’ is hydrogen, lower alkyl, cycloalkyl, phenyl, substituted
phenyl, (CHy)ycycloalkyl, (CHy),phenyl, (CHz)n(substltuted phenyl), or
(CHz)n(l or 2—naphthy1),

: RS is hydrogen, fluorine, oxo, lower alkyl, cycloalkyl, phenyl,.
subsﬁtilted phenyl, npaphthyl, (CHp)cycloalkyl, (CHy);phenyi,
- (CHy)ufsubstituted phenyi) (CHg)n(I or 2-naphthy1) OR!®, SRY or

NHCOR?; :
“o . R s hydrogen, oxo (i.e., = 0), lower alkyl, cycloalkyl, phenyl,'
" substitiited  phenyl, ~naphttyl, (CHpucycloalkyl, (CHy).phenyl,
" (CHp)(substituted phenyl), or (CHz)a(1 or 2-paphthyl); |
7 R¥is lower alkyl, cycloalkyl, (CHy)xcycloalkyl, (CHy)phenyl,
" (CHo).{substituted phenyl), (CHz)x(1 or 2-naphthyl), or COR;
j - R® is hydrogen, lower alkyl, cycloalkyl, phenyl, substituted
‘phenyl, naphthyl, (CHz)soycloalkyl, (CHs)phenyl, (CHy)u(substitited
phenyl), (CHz)o(1 or 2-naphthyl), OR", or NRPR; |
R¥ is hydrogen, lower alkyl, cycloalkyl, phenyl, substituted
phenyl, naphthyl, (CHz)ncycloa]kyl (CHg)nphenyl (CH;)n(substituted
 phenyl), or (CHa),(1 or 2~naphthyl),

..n_)
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00 R-NANRI 0 OR 12. The compound of claim11l wherein B i W 2

al kyl or benz 13. A pharmaceutical conposition conprising a corgfp d @ﬁ
claiml’ %%ﬁf&?‘f on with a pharnaceutically acceptable car r PET/USDA/01438¢e
of a corrpound according to any one of clains 1 to 12 in the manufacture of
a nedi canent for treating an autoi nmune di sease, an inflamuatory di sease or
a neurodegenerative disease. 15. Use of a conpound according to any one of

clains 1 to 12 in the nanufactyne. of a i.cament for preventing ischemc

injury to a patient suffering romg gaggﬂ %M{Cﬂﬁeﬁhw {.h splifeterl cphenyl,

injury. 16. An ex vivo maapkdtyl, c{CHa)g.pya]@ban;gzl Oﬁcmgmeg@pl@q,gn(gﬂgﬁmted phenyl)

popul ati ons or enhanci ng. eﬁl Is(girj/g‘y@l?ﬂlgborrprl sing contacting the cél

wi th a conpound accordi ng ains 1 to 12. 17. Use of a
isloavarsalityl oydidaikyl, tﬂﬁﬂiﬁ)mwicaﬂtﬂr €CHOY pleeny],

conpound according to- any oneR)

medi cament for° expandi ng (Ijﬁgja{ o] acting the

cells wwth the corrpound( S%Egitg%a&ﬁ%ggrpbgﬁ@@f‘h (Pal mll%gx >the use

according to claim17 wherei n& hds bydrogese dawsr iabkd, ayelogligiy pbeyyle spbstituted

nonocyt es, erthrocytes, bﬂéﬁg;lpocyh@gl 1, P! a&xﬁJsﬁﬁﬁeci OLIH@ ;TI t§ hﬁ)n 3(1 alkgh
e | an_or

transfusions. 19. An ex I ng, t
that has been renoved fm%el’ﬁa%gfc )nﬂ?&sﬁ?g%fi E’é?ﬂyg)sd’él(gﬁe&( pb%rmphﬁry@}an
for the purpose of a future. tdrqaw@fgg%;iure conpri si ng applying

an effective amount of the ph Y 20Q5 conposition of
claim13 to the organ or isol %?m 4 %ﬁgﬁﬂ’ﬁr gﬁ?lt?ﬁ?"‘?ﬁ megebered
same as conpared to untqadaawdhonghatmcycﬂmlmg&mhldsmoﬂihohﬁheoﬁw-yﬁbéﬁmted

met hod of cl aim19 wher ﬁeé%ﬁ egOrgan is an intact organ. 21. The ex vivo
nmet hod of claim 19 wher Jsolated cells are pancreatic islet cells,

dopami nergi ¢ neurons, - bl ood o I§S phendirasubstiteted c phebyk. mphthil, substituted
conposi ti on accordi ng tgaﬁhmiym |hefté}6ai=ﬁe %@H@) ngggﬁ}qan?@}b)n(&ﬁ%hm&d phenyl)

(CH2)(1 or 2-naphthyl), or (CHz)n(heteroaryl)
a R and R are independently lower alkyl, cycloalkyl, phenyl,
‘substituted phenyl, naphthyl, phenylalkyi, substrtuted phenylalkyl, or
(cycloalkyDalkyl;
- R® and RY are independently - hydrogen, alkyl, phenyl,
substituted phenyl, (CHy).phenyl, (CHy)a(substituted phenyl), or R
- and R" taken together are -(CH=CH),-; , _
: R¥® s hydrogen, alkyl, .phenyi, substituted phenyl,
(CHa).phenyl, (CHy),(substituted phenyl);
| R¥, RZ and RZ are mdepcndcntly hydrogen, or alkyl;
X is CHy, (CHz)z, (CHz)s, or S; '
Y'is O or NR%;
Y?is CHp, O, or NR;
aisOor1; ‘
bis 1 or 2, provided that when a is 1 then b is 1;
cis1or 2, provided that when cis 1 thenais O and bis 1;
mislor2; and
nisl, 2,3 or4;
ora pharmaceut:cally acceptable salt thereof,
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2. The compound of claim 1 wherein A is
R® |
’ R3a
<
-
o 0
IIa

3. The compound of claim 2 threin R? is léwer alkyl.
4. The conipound of claim 2 wherein R*® is hydrogen.

5. The compound of claim 1 wherein R' is phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heterocycle, or substituted heterocycle

6. The compound of claim 1 wherein R1 is lower alkyl

7. The commpound of claim 1 wherein RI and R! taken together with the
nitrogen atom to which they are attached form a heterocycle or substituted heterocycle.
§ The compound of claim 1 wherein B is CH0(2,3,56-
tetrafluorophenyl). ' - :
9, The compound of claim 1 wherein B is hydrogen..
10.  The compound of claim 1 wherein R? is hydrogen.

11.  The compound of claim ! in the cyclic ketal form and having the

following structure:
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OR?

LR | |
0
o o .
o RI'———NJH["A—-N'
. H B
_ R' O _

12. The corhpound of claim. 11 wherein B is lower alkyl or benzyl.

13. A phamaceutical composition comprising a compound of claim 1 in
combination with a pharmaceutically acceptable carrier.

14.  Use of a compound according to any one of claims 1 to 12 in the manufacture
of a medicament for treating an autoimmune disease, an inflammatory disease or a
neurodegenerative disease.

I5.  Use of a compound according to any one of claims 1 to 12 in the manufacture
of a medicament for preventing ischemic injury to a ﬁatient suffering from a disease
associated with ischemic injury.

16. An ex vivo method for expanding of hematopoietic cell populations or
enhancing their survival, comprising contacting the cells with a compound accbrding to any
| ‘one of claims 1 to 12.

17.  Use of a compound according to any one of claims 1 to 12 in the manufacture
of a medicament for expanding hematopoietic cell populations by contacting the cells with
the compound.

18.  The ex vivo method of claim 16 or the use according to claim 17 wherein the

_ cell populations are granulocytes, monocytes, erthrocytes, lymphocytes or platelets for use in
cell transfusions.

19.  An ex vivo method of prolonging the viability of an organ that has been
removed from a donor or isolated cells derived from an organ for the purpose of a future
transplantation procedure, comprising applying an effective amount of the pharmaceutical
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composition of claim 13 to the organ or isolated cells to prolong the viability of the same as

compared to untreated organ or isolated cells.
20.  The ex vivo method of claim 19 wherein the organ is an intact organ.

21.  The ex vivo method of claim 19 wherein the isolated cells are pancreatic islet

cells, dopaminergic neurons, blood celIs, or hematopoietic cells.

22, A composition according to claim 1 for use as a medicament.
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