PROCESSES AND | NTERVEDI ATES [ 001] This application
clains priority under 35 U S.C. 119 (e) to U S
w@ensap24Mo. 60/ 552,480 filed on 12 March 2004, PETES2005/008323
entire contents of which are hereby incorporated by
reference. FIELD OF THE I NVENTI ON [002] This invention
relates to processes for preparing caspase inhibitors
and internedi ates derivatives thereof. BACKGOUND OF
THE | NVENTI ON [ 003] Caspases are a famly of cysteine
prot ease enzynes that are key nediators in the
si gnal i ng pat hways for apoptosis and cell disassenbly
(Thornberry, Chem Biol., 1998, 5, R97-R103).
Apoptosi s, or programred cell death, is a principa
mechani sm by whi ch organi sns elimnate unwanted cells.
The deregul ati on of apoptosis, either excessive
apoptosis or the failure to undergo it, has been
inmplicated in a nunber of diseases such as cancer
acute inflamuatory and aut oi mmune di sorders, and
certain neurodegenerative disorders (see generally
Sci ence, 1998, 281, 1283-1312; Ellis et al ., Ann.
Rev. Cell. Biol., 1991, 7 , 663) . Caspase-1, the
first identified caspase, is also known as
interleukin-l b converting enzyne or "ICE. " Caspase-1
converts precursor interleukin-I b ("plL-1b" ) to the
pro- inflammatory active formby specific cleavage of
plL-1 b between ApRTENDED @MCHEMULTIPIBASIdES
caspase-1 there apkRAl cOMNIRXEREPIIVEMETOIOD human
caspases whi ch have been classified into famlies
based on their biological function. [004] Many
currently reported synthetic routes for producing
caspase inhibitors require expensive starting
mat eri al s, chromat ographi c separation of
di ast ereoners, and/or di sadvantageous synthetic

steps.[005] It woul ' synt hetic
route to caspase #ﬁﬂﬂ%?ﬁggiﬁs@?q%ﬁbéﬁﬂgg¥ﬁﬁ£reof, t hat
is anmenable to large - scal e synthesis and overcones
the af orenmenti oned shortcom ngs o r otherw se inproves
upohickdieé thevesfionnet hods. SUMMARY OF THE | NVENTI ON
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catal yst and optionally including water; wherein:X is
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al kyl, an optionally substituted ar
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substituted allphatlc a heterocyclic, or an aronatic;
or R2 and R4 together with the groups to which they
are bound, forma 5 - to 8-nenbered heterocyclic ring
which is optionally substituted. Enbodi nents of this
aspect may include using a phase transfer catalyst.
[008] Ot her aspects of the invention are set forth
herei n. DESCRI PTION OF THE | NVENTION | . DEFI NI TI ONS
[009] As used herein, the base used in connection with
pal | adi um cat al yst and palladiumligand refers to an
"inorganlc base" or an "organlc base" . [010] As used
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carbonate salts include, but are not limted to,
K2CO38, K2PO4, Na2CO3, Li2C0O8, Rb2CO3, and Cs2CO3 . In

wa@eows/ogpeci fi ¢ enbodi nents, the inorgani c basePCHUKDEINS323

or Cs2CO3 . [Gl] As used herein, "organic bases" that

may be used in a process of this invention include

tertiary organic bases that include, but are not
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include, but are not limted to triethyl am ne,

tri butyl am ne, benzyl di et hyl am ne, and

di i sopropyl ethylamne . [018] A s used herein, the
ternms "lactone" and "furanone" may b e used

I nterchangeably as will b e understood by one skilled
In the art. [019] A s used herein, the term
"aliphatic" neans strai ght chained, branched or cyclic
Cl- C12 hydrocarbons which are conpletely saturated or
mhlch contaln one or nore unlts o f unsaturatlon For
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pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimdyl,
4-pyrimdyl, 5 - pyrimdyl, 3-pyridazinyl,

wQ2aokediernzol yl , 5-thiadiazolyl , 2-thiazolyl,PCT/US2005/008323

4-thiazolyl, 5-thiazolyl, 5-tetrazolyl, 2-triazolyl,
5-triazo|y|, 2-thienyl, or 3-tBhienyl. The term "aryl
ring" also refers to rings that are optionally
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those that will be stable under the reaction
conditions of the present process, as would be
generally known to those skilled in the art. Exanples
of substituents include halogen, -QG , -OQi , -CH
protected OH (such as acyl oxy) , phenyl (Ph) ,
substituted Ph, -OPh, substituted -OPh, -NO 2 , -CN,
-NHQ i, -N(Qi)2 , -NHCOQ 1 , -NHCONHQ i , -NQ i CONHQ
i, -NHCON(Qi)2 , -NQIiCON(Q)2 , -NQiCOQi , -NHCO
2Q , -NQ1Cx2Q , -CO2Q , -COQ, -CONHQ 1 , -CON(Q
2, -S5O 2Q1 S(]\IHZ, -S(OQ, -SO2NHQ 1, -SO
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and di astereoneric mxtures of the present conpounds
are within the scope of the invention. [028] The term

wO suwbeeamt i al |y pure” refers to the stereochemPCHIUS2005/008323
purity of a conpound that is greater than 90% In sone
enbodi nents, the stereochem-éal purity ozf a conpound
is greater than 95% And in still others, the
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-aliphatic- .[033] A s used herein, the term"lews
acid" refers to noiety capable of sharing or accepting
an electron pair. Exanples o f I ewis acids include,

but are not Iimted to, BF3-etherates and netal
hal i des, al koxi des, and m xed hal i de/ al koxi des (e.g.,
Al (Galkyl) 2, Al (QGalkyl) C12) . The netals can be
al um num titanium zirconium nagnesium copper

zinc, iron, tin, boron, ytterbium I|anthanum and
samarium [034] EDC is

1- (3-di net hyl am nopropyl ) - 3-et hyl carbodiim de . HOBt

i s 1-hydroxybenzotriazole. THF is tetrahydrofuran. TFA
is trif luoroacetic acid. DCMis dichl oronet hane

DVAP is 4 - dinethylaninopyridine . DIPEA |s
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The process shown in Scheme 1 includes reacting a
conpound o f fornmula A1 with the amde GUJ in the
wee@soyael o f a pal |l adium catal yst, a pal | adi uPeT/U§20£008323
and a base in a solvent optionally including a phase
transfer catal yst and optionakly including water to
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obt ai ned by reducing the furanone ring doubl e bond.

[042] The reduct ran ' bond may
be acconpllsﬁ)éﬂyﬂﬁﬁﬂ%gE I@@RSEJE@ﬂﬂ@gggghﬁw
especially a borohydride . Exanples of such

bor ohydri des i nclude sodiumor |ithium borohydride,
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cyanobor ohydri de. Typically the reaction mxture is
adjusted to be mldly acidic, preferably at a pH
between 3.0 and 6.0 with acids such as HO, HBr

acetic acid, formc acid, trif luoroacetic acid, BF3
-OEt 2, alumnumtrichloride, zinc chloride, or
titaniumtetrachl oride. Optionally, the reaction may
be buffered with 1.0-5.0 equival ents of sodi um
acetate. Optionally, the reaction may b e catal yzed by
the addition of 1-5% Cod 2/semcorrin, Znd 2 , or
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Pt/C or Pd/C. Suitable solvents include ethyl acetate,
al cohol s, such as nethanol, ethanol, isopropanol,

W@e@smei4el hydr ocar bons, such as benzene, t ol uePEr/US2005/008323

xyl ene, ethereal such as THF, DME, di oxane,
preferentially ethanol or THB.- Wen R5 is al kyl or
aral kyl, such as benzyl, a rhodium (1) or ruthenium

(1 [0))11]@ﬂbr&(@dcuig&h@ﬂh@lftlﬁﬁafsﬁ;@oﬁ@afcelsﬁve heased aztiovel herem a user
reduction. Such cataly is fornmed by reacting the

roARNAge o BT §oRttal p&mgnseaﬂﬁwleéi@g Whilhhtakme s

fo g@h{ﬁé 2 JfakLh PuPHOS
és@%&lé/%ﬂo%&g@glﬁ& (?Hyf% o@p hol an 0)51%18 n chefn e, h%\%e&f:l’o (2, 3-0-

| s[ﬂpm]py hoidbla deafire aﬁtﬂe hyeirtionys-that the angiognt of estrogen ‘administered

BB Ep Ao s e B e fdpepst o

bi &trogdriaatiyikielRe $pdch 6f thb Bisamne) ﬁnal BREV composmons (Phase I and
(N-t-but oxycar bonyl -2- (di phen phosphi %1 ¥n
( dPisseHy aiﬂsgcﬁﬁx W) dfb‘w%rou fa’V% AMOEEHRLESERENE ahinisiered in

di pRtahy &)hzlse cBﬂl osﬂ%n (f%a%e f)@b]%(%&i/d 19 QS R B of estro en

ferrocenyl | l am ne) |, ([gl-}benzyl .4 - bis
( dﬁ@h@ﬁ?tqﬂh@ﬁ@ inal)hagsyqompositipm@hase 1 riyg pappmlarly preferred
otziomgnq(%h ano%kp c?f%% 1 & 8% £ ttﬂ@lgh 'ﬁ 9& 0s t]iogqggc‘cleast
art’. erred catalysts
( 2ab05t SJI 11y g Ig;elatah (psqﬁdsraﬂlﬁ mtd}asbmwememc(g:godatm,dhadthe m@mpunt of

rhodj um trif r t han | f gnat e, ere al kyl is
" Sl Shedieninerenst N hme ot Bies A S-Bup s 5
c a[d@msln ogpbalﬁaﬁérwr@féaﬁ élﬁBUdﬁﬁenY\’chts Rradur 6o BFiol @n in Phase I is
hydr ocarbon” such as phenyl . O44£ﬁUse of the I)
i setvivalent fo abRULE Mg REERPIRAIPL At aooy of e@;ogen m Phase Il is
-C t f [
gfﬂlfl\l'agelﬁ{ & E{bgﬁt R Jgh)% @nglp%s%ng?hgwnlg% gglgh{}%fgﬁtg@éﬁ ;m the
C oH]ﬁasgl]I mtequmalerﬁm ahzobt 20 moy ofaatitisyliestoidide Ielthllother

acet at al c uch neth et ha

BRI S iely R R o Eranl Shessd s sgpiyatent o
t OhBeRNES meg oﬁéﬂluﬁﬂ%stra@ﬁd] ahSarsol@hofstrddln il se Tlis equivalent to
di oxane. Preferred solvents are toluene or ggt hanol .

Theboub3twrs Af dadesradial pahibe pmyny ofesrogepdn £ty e i n
t h uﬁ\aa%@toojboét%%cg%fgﬁul}ﬂyﬁ &rhai@M preferably about 0
to 1.0M The reaction tenperature is usually in
t hﬂ)omn”gt@ wbgeatogen may be@elegte@\b”mmca@p)lecfrorrpﬂﬂéfgémmoysmmg of

?ﬁ%(\gle }qﬁdgoglt% aI:etaZc? drosgnen%&g %nﬁg'&o?stg%é n&%ﬁm‘ﬂﬁ% ul%%ﬁn%%strej
. ﬁl‘slges@lemketbd&S&)suﬁ%esﬁeﬁ%-aﬁ&ﬂlﬁhkM DthBuaxkmplhry G .
Allen, W.F Ki esman; Chem . Soc. ., rgd9})
129r0g®5036%1§01um FRCBR . TGP YO B o
Ex%@éstergﬁe dnd estHR Pt Phe m M Bleferfel @Fbgeaizen is Hotéi@iddrone
10125-10138; For the use of ruthenium catalysts
se@cetalle The esimasvmay e selqglefor pxampledfiyn the group eyristingef

g:%t nnP/ ?{l}?.&:h w E%\ét%adﬂﬁa}ses gd]igl @ta‘fe c%%u%ga%é!ie ﬁ»g%%ns I\Alvtranol

Uc belu@ﬁe aﬁ@ste&f}&ddmgs dnéftot sall(s ﬂ&%}f An 88 emplaBBestet 86esiratliol
Matt eol i . g eé:to, A . %C gvanési 1 % Mb| eCl{| ilr
Cab%ARsi Thegndst BT SRy’ pPYYbT ISPl 187§mOuGhs) | n
Cepiogédio R BRAEIB finmpded ir fA6h PRIs€ 1 183 thd @in'ddﬁt&vlﬂch s
chiral carbon bound to the carbonyl of the anide,

hagquitadens ingpasene Brthe ranges o sovathindrage Pé:stawdathﬁliél§sffaé%01
exanple in the structure G VThe reaction of GV

provi des the conpound of the fornmula GV The
stereoisoners of GV may b e purified by selective
crystallization, dynam c crystallzation or
chromat ogr aphy. [046] A s described herein, R3 is any
organic noiety. Specifically, it wll b e understood
that the R3 group may b e selected fromany organic
noi ety that is stable to conditions of the coupling
reacti on shown in Schenme | , such as those conditions
descrlbed her ei n. [047] In speC|f|c enbodlnents t he

o o o S s o . A - Y



the term"P2-P4" noiety refers to either the am no

aci d sequence descri bed above or a chem cal noiety
whpwanodael r epl ace such asequence for the pur poBET/U$2005/008323

bei ng a caspase substrate, and in particular an |ICE

substrate. [049] Exanples of7P2- P4 npoieties that are

non-peptidic are described in US 5,919,790 (Allen et

al respectivdy, %aszﬁ sé‘t@ért}( Ratig hbefmightionl of eduivAit gotgﬂc@,lsl\'ﬁézll

(Bem s et al US 5,843,904 (Bem s et al ﬁ%

5 ms@rszp@é ap@t@mhk/ asgorpplishgd bywls,oss of esligposkilEa %arét

L E a%ggd} ?fo;ay,éo(?ﬁgéd flh lﬁlhcouE me%ra?@'hﬁ%%%% uterus 0,

1 9141ibv&(rﬂa9 &%) end Wifet 8 Bih 1 QTAFIS t ‘l'adjang leyelW\Gf @&bg@l@ Qle(blodbu n) :

DT e ere ke towe oy a6 Bt AR R TRE Ghbyngs of

WOLHHE g B e 1§ 6 QG Hs T thd i sulk dﬂee@bgeﬁ acthe tﬁharpﬁm ,of adnistration
nnlety IS not necessarlt% an am no acid_ residue, For
b

exigriprels cogepandipe pphe BiAPIEe)r be dHFEEY piohagdameiiifgay be

CapRiniiGhed raPzHPad@&ua% statPBeR Yéast‘a@oﬁt@) toSinm BiEResEAn@edREng

are exenplif herein. [051] In another enbodi nent,

t hihs undpsmatilé @mupmv pﬁ@salﬁhrpmg’ﬂdé@shrfgo Bypradgaining ghentegrity
n%gug%o%mufny rﬁ’é FUSEY T ScogtéRog dl)gv {}]argv@géﬁﬁgglrnggéfrei?d %err] cyc le.

t hBy eafing tHealdke cE‘I?e,sucEg%ns B dndaﬂnegﬁlmu poasmiyt dvelimate to a constant

incorporated jnto XVI ether indjvidually or togethe
Fofstiogentptass: 1S trEeyed. Withpbbpng el 5 thetvals R it lown
( erdulatiéh ST &E&bEAD) ondbh&rifid Geleh @GR ERYth® SuppSTBY@E
to provide a conpound with a free am ne group. That
anpemgiteth and an appropriate P2 noiety may be
co

Eb%h%]dl“}}éqg&eﬁtlveemgl‘tl aﬂc‘e}ﬂ ﬁ({%gof%gfﬁgicéﬁ%ﬂ)#%?ﬂltggﬁ%l?ngfn%“ters,

ere n
c aspasmalenli clhldtlxeamngﬁagiéB (aan@hase Péompmmnrmylpﬁs'n@d ded

toget her or individual

o Bgreet o vy eyl P abl bRunele PORe Beargeriiy
gr 3Rt 0BYo ARt EFBILSRraifdandi3c@te 2ad B4 eﬂl%gerfﬁﬁlaﬁtaMOunt
(optionally protected) maybe_ incorporated

c api veng ol puict thapout ﬁ%ﬁwa ethinyl eshidigh é‘i?)&:PthF‘??gn @%%9;5“1@1
de ,

N i B T
me pietdabkabowrD. § t» abkird 1. %mgpp@dnmdrowﬂgte ahdspgstrogen in ara

Ac gri%ét%lé n(%%ya’l?ﬁg ¥ atbout qg g‘g‘)é‘té é)@l ; L8 %ﬁn%%gsttlg&gf: Fcéé é’}%&%rlﬁ' n

An @&ﬂ@fsﬁ@ﬁb@dprﬁ@igt a fabgusiog@sinan amamuMemteo nbdaBO B snga to

P3- P2- nnlety of a cas ase |nh|$|tor 4ﬁ

anthE}- @i BEfEEht 2horp B05 foout v Bgdoretly *ﬁe% apd ary

P4 ostfdBer iR an a8l leYuifalbntFo SRAPHRRLIMBORhQthind1 @9 Rldiol; amd

Anot her enbodi ment provi des a process wherein R3 is a

P4(d) optdonallp2-Phagsi Ntopmppsitorcwkipla ise Hlapsbhpragion-sigseidal

R e L R G L

g r Qdmmster@ltlﬁ thei HhasEa[bbc&an)sitleh ovat 1dat5bputRovey giéatey, preferably at
odi nent

B gbosl IO Rk Felsh i dheBny eebid rrp e MG 2en

RNk‘fﬁTiQstewlfkaﬁ@fPhas&%nalﬂﬂd Ris one o f the groups
listed in Table 3 . [057] According to yet another

enbodi ment, R3 is a P4-P3-P2- noiety selected from one
of the groups listed in Table 4 . [058] In any of the
enbodi nents herein, R5 is alternatively an optionally
substituted group selected froman aliphatic group
aral kyl group, heterocyclylal kyl group and an aryl
group. In nore specific enbodinents, R5 is nethyl,
ethyl, propyl, 2 -propyl, butyl , pentyl , hexyl , 4
-met hyl pentyl , 2 -nethyl propyl , cycl opentyl,

cycl ohexyl, cycl opentyl net hyl, cycl ohexyl net hyl,
phenyl et hyl , phenyl propyl , phenyl butyl, (d)-nenthyl,
(1)- nenthyl 1 adanantyl 2-adananty|, 1-i ndanyl,

~ 1 a4 I T D



process for preparing a conmpound o f fornula IV:1YV,
conprising reduci ng and deprotecting a conpound of

wo e00sda41 ;. to provide a conmpound of fornmul a RCT/US2005/008323
reacting the conmpound of formula V with cbhz-tert-
| euci ne, under appropriate e@upling conditions, to
provide a conpound of formula VI : VI reacting the

COMEHRH 1 a PheférRiRHIbAdMent @6 BONRIpkdcAAS ih @ﬁ eXteX M Agle
the cbz grou appropriate conditions woul d be those

t hraennsy. Jpitlepelinairryalss Fhasq lop adminisisTedapt gbopt 4 to aboyffg éays, Phase
C kK

Oﬁ% dln?ﬁl?c?geg For%@&% gttg g].rédﬁlp % Iizﬂ@ a‘ﬁﬁ $ha Iﬂﬁ@%}%ﬁs@e{%&?ﬁ){ o
acibdui(4 10@Bb1t)72eys. Iafsteesentibd p;haothe q)hasesnsllcmd eedudtheanin
am ne i.s reacte
o HEER Y08 v ol b inelesr 8P BRERENER RS o
anlgﬁmcmelﬁ fopdats th TR Wﬁuﬁ@ﬂ@g@b@mﬁp Wrefefablgr ﬂhtiel)nay be
unaer ap roprlate cou I Ng con ltrons, to pro
c oWB?ﬁ‘Lﬁﬁ‘cfgb% berist o200 42 dayp ipAPORCIE8 riaysnawfedorsﬁ%l’ﬂ% ra{mut 63
enBogbranb days h@hbﬁ‘ﬂl@ 'ﬂgér 99511@5 Q)leéi%ﬁmﬁle @Heor@ Ef%nf4ld experience
preparing a conpound formula I'V: IV, conprising
r eadnsqhage zlvle@chmg,c;hﬂ W1lb¢1thfeolpqgu1 qlmlmstemng theg BHase IV composition

rot condi tions t,i

s u RS gh %’r FRARITE 0eut &h% Qggﬁ%é 8ays’qu?t§%b%rag?+tﬁlé & bout 9
I egdyslUBy plactfcigy tthiélré@man clenpend, efluck drenmulnébeMdil menstrual

reacting the compound of fornmula VIl with cbz -tert-
Ieﬂ@eﬁgw‘wﬂﬁﬁﬁ?ﬁﬁﬁgF@ﬁFﬂgﬁﬁxﬁﬁﬁﬁl|ng conditions , t o

Pr @¥h4|en an GRARAMOSRA, ﬁl@rugéfln?a Vhédse to\/,{/ Lhold 8&Ug iragssard
deprotecting the compound o ormul a to provide a
c obesififbiat ghe  opirbgnantly hlayqng amn?h@a@ﬁqhﬁ@e &lesdipo tivdlogo,
for,

Y R R e SRR Rt ten,
ancoﬁﬁplﬂfbn(oé Phasg 11, e;lthetrl’meglﬂ ftak@rech l?hatsehlbé(qpnﬁ)osmon or simply take

- 3-chl 1Z 0i
S 0 08 ST o T B PRSI e
pr axdideyddacaanne uns wehidfenswihe réovined W63¢ PRkte $ 1 IS
i nvention al so provides a cogg;und of formul a

\/\h@k@mﬁmteﬁéor@é’ﬁbtcf’uﬁ%b?utg dayse phase d inedeiptiery fPf %mflﬁé to
% 5 Shlse I é’&?ﬁﬁl@ﬂeﬂzd &bt 420 a9cﬁ1tt AR A Phase IV is
stltut d group selected froman aliphatic ?rou

ar aimwstegpddqmbome?t terabeyy &ldgysaldeylly, @nwpqurm@m 9 thegr @M@l‘ﬂve

ca
pr 16’8t56 el r%célg%dr‘ia Baegénﬁaé' pgflﬂggreélgtﬁ%g? ’ECFG)’F g? ‘lsrs 0 g% ﬂlr?é the
of pifagdsiutcaed each bDE5h iddieasipp ot E.cRYI, HlLIY). bAﬂenﬂiedths:e 1Y

produce. substantlally pure, diaste nErs of co

| SHBRABILAR 15 adRTiRifiged 4%@ uspRmay grt g?ﬁ&YCi PREARS ]nnéagg’ﬁﬁrﬁi

rnwm&%ggnﬁﬁgggge a mxture of diastereoners IA and | C

067] "According to another enbodinent, this

| n[ﬂ@?ﬁ li Bie BheesVorempasiptoaasserieds 2 gleapng negiod BdRbeaRY, 2

Or phRE ) EndibiucbGuPQIRLha Ay bOSARhBR.Q Se! ol | vel Y

t 0 [(lﬂ%]eln a p[aﬁﬁ&]]arlgf bre&rﬁé Ieﬁbcbdlmentg:ﬂly $hase [V zampmtlcsm &® non-
nprises conbining.the conp q é %gﬁ C%e

(i SrodALCCmBRReH: EOTBRISIE ARrPHISeyP i 5 éfoc*é}lleﬁﬂ fegts

I ORIk TR ahPle SfeRbusRY e, ARGy BB rbites] Chfltid) abh oNn

with stirring to dissolve t he conpound of formula A/ C

and cooling the conbination with stirring. Upon

cool ing, the conmpound of fornmula IA is obtained as a

crystalline solid (about 96:4 to about 97:3 m xture)

[069] According still to another enbodinent, this

i nvention provides a process for preparing a conpound

of forrmula I A: | Aconprising the step o f dynam c

crystallization of a conpound of forrmula : | A/ C under

in the presence of a Lewis acid and a sol vent

optionally including a protic acid. In certain

enbodi ments, the dynam c crystallization is performed

mnth AI(OaIkyI) 31in toluene In other enbodlnents

e . - . Y



lewis acid in a solvent containing a protic acid such
as HO, HBr, triflic acid, sulfuric acid, phosphoric
w@eiod/09u1 conbi nations thereof. [070] In stillPCL/D82005/008323
enbodi nents, the isoners A and IC may b e purified
and isol ated by known chromet®graphi c nmethods. [071]
In any of the enbodinents o f this invention involving
a GeRRRUREdeY afdmhilrés thereofOMBe H@FeMe ifon buppement is ferrous
represented by the structure : 1A [072] In any of the
ddents o f this i nvention involving a conpound of
f or(?;ﬂg?EPteke:ra _’%iegig%]%?%gm&llt 1so uﬁﬁl@ﬁﬁﬁg% ﬂrg?ﬁ/aél alﬂgut 75 mg
t hifgrdus fiemrate.n invoIving a conpound o f fornula II

i 0BT otk gy TR e EMBb i e e S G RGanes on

i n%fﬂcﬂ&eﬂ@y&dﬁﬁﬁ@t@.ﬁ&ﬂoﬂﬁe ¢optpakitians i a nﬁﬁhernf segRiek w1th‘trhd'

S represented by the structure : IVA [075] Ln an 6ﬁ

t h&hised sempesHios Arumsisred {i, tsciiate FRABIAF11R8 aglnaé%t% nd

af tetheh@ RIERE MSethya 4rladit

st r%‘%%r%g ?If%(:kagg[%eanﬁ%ﬁmgnyre%{u ° ﬁe enbodi rren%ts of trln S

i ndesstib@hheraiy odntieregnpéoyed ayratied a cbargerderreml far aginfragspigon or

formof V. | esent ed

[ O.}rﬁttmleﬁt of I%;nec?loglﬁal G c}e? \’913(1 e tﬁe ?e%ltl% e En“x%@grﬁ %(Ilp@#:ant S

I N\¢ombinmipna aeidministeted s 1ﬁ1{3dsrmnt ’@ it opemtxanflosh’a)utotfbe\ldej)t in

s represented by struct ; of the
B R P S AP o SRR "R B nd o

fOch?ésh&ra‘ﬁbhd soBAgeformo f VIII is represented by

structure : VIIIA [079£ In any of the enbodi nents of

t hil@029hdétheugbrethiny ettiadiedis shecestipasmissomppurdsxggphfiqdyn this

{odBF g8 sho for e RRESBELLER o RN G b

0 r sudistitduerag IIOhgtabl daeceqmnvaiamtdmlosmmf epogedisadnorndénd) Oter

t he . hods herein: . C, or wher ei n: RS 's

op oH B YOS B mPoER e R PP gy IRy =g csApp] Soetate
an @oxgﬁgd‘téﬂ dstr&fend neBfANDE cQRARPP) AAE sgisGhtdeof] @f’eﬂrrddl’sal&l’tﬁ estrone
enbodi ment, R5 is an optlonall substituted group

s elsdidscbut pisroakmisd toRke ﬁoélu@raaé pIPerietaily I obthe awuga’fed
he

an'gt&ﬁo%@(sc I}%g glgln%hjtugz{t%‘&ltrg% %rbqﬁ‘ﬁ/ﬁﬂlentgf) Qtd@%yr (EJ(%?/ éf14 l'ﬂcg |
pr efimiy] estatipl., pentyl, hexyl, 4 nethylpentyl

B h{lj’é}f ﬁé{r}?ﬁtﬁl}{&%ﬁ T?c%{qté')g%/ hﬁé{(}%y%toge%hc comy %uhd ﬁxemphﬁed

p h ehlisahepyibn., H@rh@l’éy lokHat sthitablé ﬂr)ogem’&hhy:bmpéﬂn)ds may be
nenth% 1-adamantyl, 2-adamanty -i nda

2- sthe _tyred BomHA theseqreﬁlraﬁwrant P%ttog%éﬁw pinistered.

oc stﬂ%&lﬁé’% 5&?{%'@111@ crﬂn&ﬂmhﬁh&@@@gﬁ‘tl are nd? limiteh 49 ﬂéi/@ﬁcﬁéé’skrel
4- met hyl benzyl - (2 -prop ) benzyl, or - trof

| udp@mmy ritsvémze,npne tjro@Ritonen éﬁt@ﬂwegese%wtq@ﬁ andihe jike.

Fé/dg%g;rﬁeacon%ﬁ%mg nSafll’llH%IO}%églsgccng% g V‘E%QE gﬁeznﬁog ?%’%}g%&. I

o N ehrenghaWi willthore prefdnitdy have dr&taldmmlstﬂﬁon simagargindragecontents set

Ca%’ | nt%)ﬂ%q’ﬂ#v?eéﬁ @hhv%ﬁg?lrg: gur(p& e sy%%a sr Ssgﬁyiigohg%lg) elt?s t%tth
( C@el&JaQB valigk Ydroa&df @@bcmﬁisIppétatddcemb,odmt&rsebrbohhguamk for

is optionally substituted. In one formof this
enBé@ingsigtion oftheyyeirmto fegppdasein R 7 is optionally
substituted benzyl, preferably benzyl. [086] Any

am nes obtai ned as described herein, may b e used wth
or without isolation fromthe reaction m xture. The
desi red caspase inhibitor prodrug may b e derived
from e.g., V, VII, or the free amne of XV (either
as depicted or in the reduced form by attaching the
appropriate P2 , P2-P3 or P2-P3-P4 noiety. A coupling
of an amne with such a noiety may b e carried out
usi ng the correspondi ng cairboxylic acid, or reactive
equi val ent thereof, under standard and de bond-
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solvent, the amne in a concentration ranging from
about 0.01 to 10OM preferably about 0.1t o 1.0M the
WO e@agi4se car boxylic acid, a base and a pept i PEI/US2005/008323
coupling reagent. [087] If an amne is used w thout
i sol ation, the coupling may-hoe carried out in situ in
the solvent o f the reaction nixture used in the ,
prepeeation o f the amne , or in a different solvent.
Tothis reaction mxture the requisite carboxylic
adid may b ¢ added and PE&oFERBEOBN |mai nt ai ned| at Ferous
t enpethasaur e [ i n_ DBy range @fetatbout t scgdiyE C | mg Fumarate
prief erdbly betweén abdut 20 +® aboutf 40 & . The bas@
and peptide|coupling rleagentl.ére then adsied tol the 0
mixturgr, which i$ maintai ned.@at a tenperagure jn the
rqnge & T about G to about 6Q0C , preferagbly betweens
about 20 to0 about 40C The base is typicallLy a
tertiary am ne base, such as triethyl am ne,
di i sopropyl et hyl am ne, N nethyl norpholine , DBU, DBN
N- et hyl i m dazol e, preferably triethylam ne or
di i sopropyl et hyl ami ne . The anpunt of base used is
geneirally up to about 20 equival ents per equival ent
of the amne (e.g., IV),preferably at |east about 3
equi val ents of base. Exanples o f peptide coupling
reagents include DCC (dicycl ohexyl carbodiimde) , DIC
(dii sopropyl carbodiimde) , <di-ptoluoylcarbodiim de,
BDP (1-benzotriazol e di et hyl phosphate - -
cycl ohexyl -3- (2-norpholinylethyl) carbodiimde) , EDC
(1- (3- dinethyl am nopropyl - 3-et hyl -carbodiin de
hydrochl oride) , cyanuric fluoride, cyanuric chloride,
TFFH (tetramet hyl fluorof ormam di ni um hexaf
| uor ophosphosphate) , DPPA (di phenyl phosphorazi date) ,
BOP (benzotriazol-1- yloxytris (dimethylam no)
phosphoni um hexaf | uorophosphate) , HBTU

(0-benzotriazol -1-yl-N,NN ,N -tetramethyl uronium
hexaf | uorophosphate) , TBTU
(0-benzotriazol-1~yl-N,NNN ,N - tetramethyl uronium

tetraf luoroborate ), TSTU (0- (Nsuccinimdyl) -N, N
,N'", N -tetramethyluroniumtetraf |uoroborate) , HATU
(N [(dinmethylam no) -1-H 1, 2,3-triazolo [4,5,6]
-pyridin-1Lyl met hyl ene] - N nethyl met hanam ni um hexaf

| uor ophosphate N-oxide) , BOP-CO (bis

(2- oxo- 3- oxazol i di nyl ) phosphinic chloride), PyBOP
((1-H1, 2,3-benzotriazol-1-yloxy) -tris (pyrro

i di no). phosphondum tetraf | uorophopsphate) , BrOP
(bromotris (di nethyl am no) phosphoni um hexaf

| uor ophosphate) , DEPBT (3 - (diethoxyphosphoryl oxy)
-1, 2 ,3-benzotriazin-4 (3H -one) PyBrOP (bronotris
(pyrrolidino) phosphoni um hexaf | uorophosphate) . EDC
HOAT, BOP-Cl and PyBrOP are preferred peptide coupling
reagents. The anmount of peptide coupling reagent is in
the range of about 1.0 to about 10.0 equival ents.
Optional reagents that may b e used in the am de bond-
form ng reaction include DVAP (4-

di met hyl am nopyri dine) or active ester reagents, such
as HOBT (1-hydroxybenzotriazole) , HOAT

(hydr oxyazabenzotri azole) , HOSu (hydroxysuccini m de)

, HONB (endo- N- hydr oxy- 5- nor bor nene- 2, 3-

di carboxam de) , in anmpbunts ranging fromabout 1.0 to
about HO O equivalents .[088] Alternatively, one nay
treat an amine with a reactive equivalent of the
R3COOH car boxylic acid, such as P2 - , P3- P2 - | or
P4-P3-P2-C O )X 1, where CCOX 1 is a group that is
nore reactive than COOH in the coupling reaction.
Exanpl es of -CC=0) X 1 groups include groups where X 1
isd, F, OC(=0)R (R = aliphatic or aryl) , SH SR,
SAr or SeAr [089] A nunber of chen1ca| ~groups are

I o N 1 - " e —— "



where R6 is an optionally substituted benzyl
cri bed bel ow or 2-indanyl,
wo epsesamt ed by IR - T -
RNHC=0O, RC(O) C=0O, or
of P4 are shown in Table 3 -Table 3. Preferred

as des
and the P4 noiety is

wherein R T-

RSO 2 .

i s R QU T/BSX06£D)08323
[091] Preferred R groups

R

Goups of P4 n o 111 112 113 114 124158 159 160 [092]
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[ 093] mhe m

pst pseferr

ed P4 1.¢°3- P2-

groups ar e

showi

i n Tahhe 4

Tablhe 4 .

rd P4-P3- P2

Most Breferrd

G gyps

c-ba where

R1S, refter

rrng to lable

3 one O

f the

follow ng groups: 100, 105, 107, 108, 114, 117, 119,
12§0032BB shaBddbe noAd] thatrilabsd thblef @@ pfesentechior dbkirattye phwoses
P4- P3- P2- nmoi et or_partion. t of | at

R R o o R

mayrdpping digteRhabaTVacosggbieioi il seqeatialy admitdesiiing Riask I, IT, and 1T

above. For exanple, Cbz-protected prolin
SUApPoreptEad iRy ot ﬁLa}SF; ﬂ%%@@fff an

cody Ban frym .
Af t8Ende@PMaIne@bd bhsraRarApith. The Rebs@tutibs offineMingly
may be attached al kyl ati on or acylation of the

b
pr eduividen iampbf@émglf'GQ@]f reagend(e) indhase ebpes weprtemplated. For
nmeth C
e s s ESSHiREN5S83 5 B 0SRH L Dot s
XVfurkarpe éf ewvisegledt art i ng but enol actone is the

2%3@%@@1?%0 S it g& %Istgls ég?ntg{n)aﬁ a _n’nin%%_regaéiing]% Sl’litable
18ftabWainbral AbAQE for@adtaBRisspild, chfieles and

REHOFIRY ¥
19¢dity &oka &f&m,%dséjs : {

formul a (§ I B may be conmercially available or
)ggﬁﬁlpléc:onventlonal

I A and 0

pr 6#IRE Aok AR IR GRsage fHBg s addisionfthy uss

’ iGRENS | Pins, JAIARSTREL ARihe fikdhde tO

FS?%?P%%&?Etygﬁékggepa?%;?@%g,3 Snd Edi?fén, by

Ri corerdpl@ied. Iregeoori] anp ayesa6d8¢allg5QcepBble, addize whigh Apes not

erdBaie Al gt ERESRBEF b amlER ST BB i brmore of

pr grepdpoiidodcyl ati on of the anion of the am ne using
' i val f th li ' h

P2 003 ible b ol B CORRUT O o Por B R

as | ARRE stPED  ARVUE deriviBy R BhPfhe Bke L8 1RMiABle holuttE. Stactose

generated by treating the amne in a solvent with any

suistareielrad earrigix Mipiuess obfarseF gievpeabliat may be used

i n t [ e; | ln & 3 1 I 1

o SYSF B HER HheoRRl RT3y Gt elpacdt A0

hy delpeay Hewms vaubkdhusa sl itk dre- of Hphasneshexyloetiidpd above can

hal ogenat ed hydrocarbons, such as, dichl.oronet han

CaPBECSE Y ALHIB L PR (<51t RARRIABPSH! RO AYHR o

solkyeRtkss opetelt. as acetonitrile. Preferred sol vents

i nclude THF, DME, toluene or dichloronethane. Suitable

ba$®036} Ghe galighase combintionand epntiaprpiivielkit of GiAnerpersies

su Pk a Y OF brid€e 1, fNarfd 1@ np BB G and
te?F%ggiggﬁggé?%ggggﬁg§%gor aryl”’ i%hiunl guch ggn
nmet hyl -, butyl- or phenyllithium an alkali netal
am de, such as lithium, sodium or potassiumbis

(trimethylsilyl) am de, diisopropylam de, or
tetranet hyl pi peridine . Preferred bases include
[ithiumbis (trinmethylsilyl) amde, |ithium

di i sopropyl am de, or lithiumtetranethyl pi peridine.
The anion of the amne is treated with the carboxylic
acid equivalent at a reaction tenperature that may be
in the range of about -78C to 120C, preferably between
about O0C to 600C . [098] Reduction conditions for
reduci ng the double bond in the furanone ring may al so

.



IAC fromtoluene . [0102] Alternatively, a process
for preparing a conpound of fornmula | VA |VA

w@ovpiy=es dynam c crystallization of a conpourPdI/v§2005/008323
formula: 1A/ C by contacting the mxture of IACwth a
Lewis acid in a solvent optionagldy including a protic
acid. [0103] This invention also provides a process
for dqieRar thddAly GesRe BTl haselTvicompiHiton! P?raétMﬁﬂg the method of
conprising, reacting a conpound of formula Il: ii; and
a cdhysdureation. fVEr'r@rlrrng@S qf] mﬁcl<agq8|fpr holding ¢ratrpreplEsaee welk known
a pajyligdl vy 191!6& §1tat r@s{?&i 421@%@‘}%]141&}7%%‘;@ (ﬁ“ﬁgel@d RA%Ee in the
in a solvent tional 1 y 1ncludi'ng a’phase transfer
cat glrgsice pf)ﬂ.lep]ese@it welproov Fdeckaapk, aendle dxscleafacm péthepgesent

{nodt BT 6L BeLae e rS BNE BT AR st by e L e

aC C Wodipdgtibn abbitS th BRAIN16 @iagdIRY tHe @hese MVeiipesitibn ahdebout 4 to
correspondi ng al dehyde conpound, that_is_ by convertin

g.

t he aWnIaEcE 6 the Parsa S geraposiioRoS]Pr e Bhpdfment of the Single
enbodLiaBaliagt Bby als¥eRhd AduPE 9)de€1%59 cﬁ%s%? 6858 PhAE v
preparing a conpound of fornula wherein
i s eaopongorplt shsiult be refdily appesqya Set grﬁmﬁsmfﬂ@ﬁagesm é plurallty of
P4 P 0 |

DSl Rar i fergpridheq B An o B hicon
| s aoanidpiing thethdde the fdvertinh é}heplurahb&ﬂt%@kages could be the same

Accor di nhgl t hi s conpound d 412f and/ or

cor roégb%ﬂﬁ%/ nEO eé(ﬁlﬁB]ﬁ ea$§cc§§c?ﬁqv§ %’r}g 01|1rﬁ9a es that cach

97/ 226thEh th¥hibFB-deseribSLARIRRE of %s@p Hezhrfdl Iﬁ)éoﬁlﬁd‘)s@ﬂicﬁi@ c Pﬁeferably,
is prepared by reacting a conpound formu

and thnkis pioridpnqledeabeaytiZde AP GTAVES: mOﬁe Plﬁ@lﬁbb’e@éhfcgetoé’fbm‘t 3
aér!)%ql (H{Hog S MRL PhaBe ?ﬁl gxﬂjﬂﬂ%mnéb%g hpangﬁl%{aembodlment

optlon 1 ase transfer catalyst and

appreegr gxatqe oé@smm of thAﬁhapfbp@pquama cmldsaahoorﬁawngbs each

i of gt S b RSE M Reigelon e 8 Fighenl g gpees.
I Soquti Bedh grev of(dosages oﬂtlitﬁPlﬂée OF @itposifidn ¢dﬂtaTr&beeut3 dosages. If
wherein there is a car bonﬁ i nker. between th

conpleiFrd Hsdest PRekiasde bf WS PGy PXigrist pYely mmftratwnmlmalso
f ur t_eGLERD e&wﬁ%}ﬁse 1§ N&nipBMan 1 {thrls a&%&% fg@n%get% next
of preparing bet a- am do car bonyl nPound of formul a
XXX: exwxd(ed:@nbraﬁmumgratlh@ Qf enyrseof smglfap'cl)3 Kage aiedyicagtaia all the

? 8 Ppﬁﬁg%%&ﬁ%ﬁe&%g&@ %}_eﬁd% <1)§}:le adewthE%&p ?Ig gg% %Hég O?Jre would be

pal |agdurahyedpaluystf, dosagpad thePhase I, liganid]]l campasigonsj anda

sol vent tional | hase catalyst, to

o o el uHh B BRER 6 PP e 5 SOt dhubbe Raciges

I S ahd ERAUERGy A PBHakeEAEhemiallyiafd Efou cARuéhhieasd zl;rMup of

substituted al kyl tionall stltuted aﬁ

- CN, dosqg@@vo@ﬁmgqim@pstqﬁg{) iggeiielical g@.ﬂnng(g g, & IL OL, 1, 10, 100, I, IO, 100, T,
nd t hati c

Igr ogg%gﬁ%o@{ﬁ %Qle% hds%gggélié/ﬁl? glg& hﬁé#%?g'c@}c C glr oup,

and [60870 pYhibrnthé inyelﬁlwbi;las tegt debceibad| abgyeowith reEaezrhe R speq:lﬁc

i nde ent ona ubsti.tuted a

ot RSP R P e S BOR) b ol FBRh Gua Abitions

subshh belhade afthdut departig fﬁiﬁdthRﬂlvbﬁIg/etchﬁfepWﬁdIbsE&lEerem
groups to which they are bound, forman optjonally
subgtqepigingdy. of is mifeéld%d tembEace all pach Shangss Modificatigs, a@&ch
R 3 is an optionally substituted aliphati.c, an
optionally substituted aryl, an optionally substituted
heteroal kyl , a protecting group, 2- , P3-P2- or

P4- P3-P2- ; P2- i1sP4-P3-P2- is PAis R- T,; Tis -
A9 -, -0 - -NH(O -, -(OAOQ- or - S&- ;




Each R is independently an optionally substituted
aliphatic, an optionally substituted aryl , or P2;
WE2wh/0%84i s i ndependently H , an optionally subSt/US20080D8323
al i phatic, an optionally substituted heteroal kyl, an
optionally substituted heter-daryl, or an optionally
substituted phenyl; Each R6 is independently an
Oty @tnk YhaS EANISHiHir fhe @plai dnidvadad Geopadf a@tapgen@bd Maims. All
substltuted het er oal kyl , an opti onal | tituted
hetPaeBkaAPplicatigns, Bﬁ?‘i‘%ﬁ‘ﬁ@ Pt}le"sm‘@gf%“%&t ‘“é@ FF@qure ingprpegated by
and.ARnl Ak ekt Qgeher with the atoms to which they are
attached forma 5to 7 nenbered, optionally
substituted nonocyclic heterocycle or a6tol?2
menbered, optionally substituted bicyclic heterocycle,
in which each heterocycle ring optionally contains an
addi ti onal | aeteroatom selected from- 0-, -S - or -
NR50- ; Each R7 is independently H, -an optionally
substituted aliphatic, an optionally substituted
het eroal kyl, an optionally substituted heteroaryl, o r
an optionally substituted phenyl, or R7 and R6
together with the atons to which they are attached
forma 5t o 7 nenbered, optionally substituted
monocyclic heterocycle or aryl (see, for exanple,
compounds f , h, i , n, and O shown in Table 1 and
compounds o- | , o - 2, and 0-3 shown in Table 2 ) ,
or a 6 to 12 nmenbered, optionally substituted bicyclic
fused ring system in whicheach of the fused rings
optionally contains an additional heteroatom sel ected
from- 0-, -S - or - NR50- (see, for exanple,
conmpounds g and j shown in Table 1 , and conpounds g-1
and j-1 shown in Table 2 ) , or when R5 and R6
together to with the atons to which they are attached
forma ring, R7 and the ring systemfornmed by R5 and
R6 forma 8 - to 14- nenbered optionally substituted
bi cyclic fused ring system (see, for exanple,
compounds g , k, 1, and m, shown in Table 1 and
conmpounds d-1, d-2, k- 1, 1-1, 1-2, ml1l, and m2
shown in Table 2), wherein the bicyclic fused ring
systemis optionally further fused with an optionally
substituted phenyl to forman optionally substituted
10- to 16-nenbered tricyclic fused ring system (see,
for exanple, conpounds e and g shown in Table 1 , and
conpounds e-1 and g-1 shown in Table 2); Each R8 is
i ndependently H or a protecting group; and Each R50 is
i ndependently H, an optionally substituted aliphatic,
an optionally substituted heteroal kyl, an optionally
substituted heteroaryl, or a n optionally substituted
phenyl; and mis 0 to 2 . [0108] In sone enbodi nments,
R3 is an organic noiety. [0109] In certain enbodi nents
, the variable Rin P4 may b e an aliphatic, aryl, or
heteroaryl, each optionally substituted with 1 to 3
al i phatic, halo, alkoxy, -CN, -NO2 , -N(R50)2 , -SO
M(R 50 ) 2, -NC(OR 50 , -SO111R50 or
het er ocycl oal kyl . [0110] The process further
conprises reducing the conpound of formula XXXl to
produce a conpound o f Formula XXX. [0111] In sone
enbodi nents P2- has the structurein which Ring Ais a
5 to 7 nmenbered, optionally substituted nonocyclic
heterocycle, or a 6 to 12 nenbered, optionally
substituted bicyclic heterocycle, in which each
het erocycl e ring optionally contains an additiona
het eroatom sel ected from- O- , -S or - NRS50- , R50
is H, an optionally substituted aliphatic, . an
optionally substituted heteroal kyl, an optionally
substituted heteroaryl , or an optionally substituted
phenyl [0112] In speC|f|c enbodlnents Ring A has t he

F A A~ T " . o r ' ~AaA 4 A1



optionally substituted aryl group;Each R4 is

i ndependently an optionally substituted aliphatic, an
w@piososakl y substituted heterocycle, an opti onetT/yS2005/008323

substituted aryl , or R2 and Rl together with the

groups to which they are boundy4-forman optionally

substituted 5 - to 8-nmenbered heterocyclic ring; P2 is

T i syHAROCLAMEXL) -, -NHC(O) -, - (O O- or -

S2- ; Each R is independently an aliphatic, or aryl,

each optionally substituted with 1 to 3 aliphatic,

; 11
@) RSg%Mlgeﬁa metﬁlgz fe?tg?oc cl ggm%%ﬂ}g s ﬁs % Sequenna Y

|ndepmmﬂeaﬁkyohﬁ@ndmob@ﬂhbnah@yg@ubst|tuted allphatlc,

an optional | stitut. het.er o n opLion

subst it u?ag % %Oé?liﬂm 1016 ro ‘ng%? 3 E%aﬁt?%? g rp?m?un? valent
pheny hbouEasho Réouk $.5ingiepehidahe yeetdte anﬂmn@mdgeﬁ] al ein)amount
substituted aliphatic, an optjonally su

het EAGXPIRY O Aol Ot 1RMaP] Yo eirdrnyl § iy P 20 7
optkﬁﬁglly substltuted phenyl, or R5 and R6 taken

together with the atons to whi ch they are attached

form a 5(oa Fhase Hb;emqsm@mqn@rmmg 3/Pregastagpn pragdgmount equivalent
nmonocyel i er

opt qo%ba 9 32(3 %bou?? (ine%ofbn%eﬂ% (%oﬁ aé:{]nétreggg?? Es%%fg%n 1\1/1\1{%11 gﬁlount
eac leqhietlefitac yedue 10 tauboopoi mc@dfle;hmyb pdtaiios foaabout 8 to about 16
addi ti onal heteroatom selected from- 0-, -S or
-NRF2YSEach R7 is independently H, an optionally

subst i t ui@da hds®BEdikposAiBn OfttAiRRAR bbbg%ét@@hﬁ it @fount
het er oal kyl, an optionally substituted heteroaryl,

an Gavivaea] tp pbagi QéttP £lorub 4> preepfyroretipadrpae aqefgte agd an eStIOgen in
pr Otaﬁ%ﬂoﬂ& [1&%1'1@11‘5 18 Rt 5 1S atfdut 3(9mg% of e[tlg glutrald'fbl For about 4 to
specific e ment, a conpound th ormul a
whi aholRg days a@l - C5 aIkyI , I s reacted MAth t o

Compr | se Dre PR, 8 PUAHT ARTPHG A TACoR L Rrel (4o seridal

CONRewRBiEnOfd: abdie 2ft@Lbaut Adiys, whi ch R8 is a protecting
group, with a Lewi s aC|d optionally in é preS@_%ﬁ

of a protyhereirthg ethinyl estradiplianivaleaiaminunt ofsirogep i tg Phase 1T
co ”T%%Bgﬁu&% lhP@adk BEncHlordatd Waf tHeQlkA cbthhdf® BRuivalent amount of
enbodi ments , resolution of the al koxyfuranones may be

ac hicetveggn ity eash pétheiRhesey apeB spsrpabifipnsat i on from an

organi ¢ solvent .[0120] The process nay incl ude

reduci ng the doubl e bond i n XXXI . For I nstance, the

compound 18 rlefRdfafdoth@toMaim 15 wheeMaRSsed i@kl administration of
condi tions described hereint o provide a conﬁwund of
)

t he thoPlmet b I el coppgitionsripnedtaight ﬁaystE@Wﬁ gomplgtion of
and - aSucl
e e o R e R e
the process for producing a conpound of the formul a
conprises : (a) redu0|n% t he conpound of the fornul.a

to pProvi dée actwapeirdingo dHm % wheramdheraidpd eantRcarE s grole
I ted alkyl , an optionally

subé?ﬁ?ﬁ?@gﬂg?y+X?ﬁg?ﬁi&&%xC» Cal kyl or hal ogen; Each

R2 is independently an optionally substituted

al i phatic group, an optionally substituted

het erocyclic group, and an optionally substituted aryl

group; Each R4 is independently an optionally

substituted aliphatic, an optionally substituted

het erocycl e, an optionally substituted aryl, or R2 and

R1 together with the groups to which they are bound,

forman optionally substituted 5 - to 8-metnbered

heterocyclic ring; P2is Tis - C(O-, -O0CO-

-NHC(O) -, -C(OC(O- or - S2- ; Each Ris

i ndependently an aliphatic, or aryl, each optionally

substituted with 1 to 3 aliphatic, halo, alkoxy, -CN

-NO2, -N(R50)2, -SOMN(R50)2, -NC(O R50, -SOTR50 or

het erocycl oal kyl ; Each R5 is independently H, an

e



contai ns an additional heteroatomselected from- 0 -

, -S- or -NR 50- ; Each R50 is independently H, an
wo@piososakl y substituted aliphatic, an opti onal PgT/US2005/008323

substituted heteroal kyl, an optionally substituted

heteroaryl, or an optionally-substituted phenyl; R8 is

a protecting group; and mis 0 to 2 . [0123] A process

f org, pr odyginghqd £LesTRRaY ASc1gin 3, Rehefed tht!PRase DIBEIL SRS ion id
) contacting a racem c m xture of conpounds

r eppdeseipiersd upgn eqmmretiograntiieexignissd caniraeapteesesla i n an
organi c solvent optionally including a . protic acid,
wherein Ring Ais a 5 to 7 nmenbered, optionally

substi t utiR G JIRIIUTYRirh ¢, WEIreh QY @bie ste@idaBcdingoRitib2 comprises
menbered, optionally substituted bicyclic heterocycle,
in @HW@Hh@a@ﬁiheterocycle rng optionally contains an
addi ti onal heteroatom selected from- 0 - , -S or -
NR50 - ; Each RO is a Cl1-C5 alkyl;Each RIO i s H, a

pr od.ect iMg niHtiidtccdtdmg & clibdr B3vheieilRBe bthihyPétrhdis] dduibvalert
i s - C(O T _O'Cgo) z 'NHC(O) LN O) C(Oz "
o ramousrof estrogeg g thedhasertl camnosian it satt phowy A0 micg greater than
al i ’cﬁg| ;@thin?fl es%@’it)l eq%fvaﬁn &GinP&f e)éjpr@)geﬁ ACEcRBE IR PRALY and 1T
substitufed wth 1 to 3 aliphatic, halo, alkoxy, -NR
50)@mposiBnsN(R 50)2 , -NC(OR 50 , -SOLnR50 or

het er ocycl oal kyl ; Each R7 is independently H, an
optionally substituted aliphatic, an optionally

subgt i t utedhdieselcediny o clath DRIHRNAhL HorstbRkdre Ubasle
heteroaryl, or an optronally substituted phenyl, or R
7 aqdivelsat mevat af Hregaviogergin-the Rhagel, Ingndf B campeisiqus ifzabpyt 1
subst i i e] . fused ring system wherein the
bi8@%Pf%£§%§@3%¥%h%ﬁ%ysten1is optionally further fused
with an optionally substituted phenyl to form an

optionally substituted 10- to 16-nmenbered tricyclic
fused riThg nesfhadeasporgiag o Reim 7.avhicreiethe piliwpt ¢siradiol eqgfyalent
opt' . t | i o i vl diol
OEL IR KrRURAh A LARBLE G, SRy OB PO Ly g
hettbe ethinyl ¢stradiobeyjuoptentanaduny ofsastyegen tinithe #hgsk dlngpimpofigon &

' ;and m | . .
Z| ? a&’?’{ﬁ@[%f %}‘2&9 g}%cd??l@ 8F%Qf0&n@n|8 ?kg,?%gﬁlgyg %%\t’éaﬁ|[°g \eléugxl%%/nt amount of

Cchr ReB¢eah 8RIBhasy INSh@6diisreis abyts Ly stdthianl dtatiplan
organi ¢ solvent. [0125] A process for producing a
conpound of the formula conprises : a ) reducing the

COpOUNG s el TUPIFY S SRR Lyl
P4 dm@nf?ﬂestrbgeﬁ ih ti Phaﬁ(I@)Jmposition(lf1 D)5 1=nc%j of d‘tlhiﬁ)yd l(eéil)ad-iol,
, - C (0O O.- or - S - ;Each Ris_in endent.

an e Ptéwa} fr‘%%fealalr SAvivalspt 4paquet efgstipeen dhibR Pbﬁ? ?ﬁ%&}ﬂowox 18
subgbiit 30t:86k ¥ difing ebithdid Anl PRAJHiAY] cfAAR] e@livePetl amodelof
-N®2, -N(R50O) 2, -SOLnN(R 50)2 , -NC(OR 50 , -SOLnR50

or dyegande thel Idhasadyll comppsidon IRabqus 25 mee peribiarkastiadipl,  an
optionally substituted aliphatic, an optionally
substituted heteroal kyl, an optionally substituted

het gy oarpHe mé¥hodaRc&Bink @@y e SEESIs8ULEd, WheE khe Bfroddd and
and the Rng Aforma 8 - to 14- nenbered optionally
subyegeseeeringheDease b Tand dd compryitiops prerresngpiétel)s pthinprkestradiol
biQﬁﬁ%b&ﬂﬁHﬁ%&ac% g systemis optionally further fused
with an optionally substituted phenyl to form an
optionally substituted 10- to 16-nenbered tricyclic
fused ring system Each R50 is independently H, an
optionally substituted aliphatic, an optionally
substituted heteroal kyl, an optionally substituted
heteroaryl, or an optionally substituted phenyl; R8 is
a protecting group; and mis 0 to 2 . The processes
descri bed herein can be used to produce aspartic acid
derivatives such as aspartic acid al dehyde noi eti es.

For instance, the processes described herein can be
used to produce conpounds containing the P4-P3-P2-

o s o " o A o



be used to produce known conpounds. Specifically, the

processes are useful for preparing the conpounds
walt@shezed i n WO 95/ 35308, WO 99/ 47545, WO 04/ BESBUIBN5/008323

WD 04/ 002961, WD 04/106304, WD 03/088917, WD

03/ 068242, WO 03/042169, WO 98166505, WO 93/09135, WO

00/ 55114, WO 00/55127, WD 00/61542, WD 01/05772, WD

01/ 10383 Th¥\Rethbd b6@Rding WRIAN 42Rh&ein\H Brbse’ Lobihposib is

01/90070, WO 01/94351, WD 02/094263, WO 01/81331, WD

02/ 49P7Estep@ B 3PABEABYS fonescb 3paOnE 2dmipgsitetiom edbase s

6, 1%6 ﬁ%&t}lozngg a%nsilngsﬂezrgéﬂ)r abdit @1 ’goga%oggljéf da&fLSt;o? ga’;cﬁgecﬁégtlal

Ch e mdmahst@@on,e;{nsi t{eAttB}e Higc@mppgth)rnls g@mn@tggbfor about 5 days for

Califqgrn 2/ 22611, US2002/ 0058630, WO

02/ 6@%8?@“6’\9\%35@&%‘“%%@ US 5,716,929, WD 97/22619, US

6, 204, 261, WD 99/ 47545, WO 01/90063, Bioorg. Med.

Chem Lett. 1992, 2(6), 613, and WO 99/03852, all of

whi dB, adheetetifodrrivrdiog b cﬁalmalrlevvhﬁemrtwfas@ﬁf Prempsiition s

referenc Preferred

e S
04/ QAR 26ratiNOoOhE PhRES, 11,dRd B] ddhfpd8izigns. WO 97/ 22619, US

6, 204, 261, WD 99/ 47545, and WO 01/90063, all of which

as set forth herein, are incorporated herein by

1TSSy A Sl B g

l ZGE%WENDEDfEﬂﬁkﬂwwwhﬁbﬂﬂﬁﬁﬁ&ﬁﬁ%ﬁdﬁmﬁﬁ%ﬂmﬁﬁﬁﬂ@Eme
gﬁD GRC%? ﬁF E | NV NTlON Field of the
| nv &ATHENgR A e TR | ﬁ@%ﬂ?ﬁ&ﬁ‘ls directed to a

mul ti phasic estrogenlc/progestogenlc contraceptive

regi men that may be used for an extended period of

ti rre14 I n Thh exctholdtab@hdisg & deyi lypihesin thé éaikyraémmtration of the

i nv unt of. estr.o adm ni.stered in an

|t s g’tliz{]%‘ﬁg'g}; COMPOFHgRY I FOrARA Y R rount  of

estrogen adm nistered in the first and final phases.

The inventive regi men provi des contraceptive efficacy

an d Iénabllés needasenrding b dainnitaivhermaribe raethingdspot ecetate
ase contr |v

eedaryeisita el R EE R R S bl T AP T ot

contreramiadiesk adeakadndds Bheilagteasdrior Abotit { B8 Zhe norethindrone acetate

Contracepti ve conpositions containing both estr
and SAPEYEREHRAEAL o REHPOEHIE N Ao Hm R H98 H ngk/& mg of
ef f eoldMBarbhe KL Rlalid mmﬁweatfb%omq R4 eRRokMnd bR
progestogeni c conponent of the conposition is
pr i masthtc pquiedpBngiobiieofparsettprend e PhassgHicompesitiandaelput 1.0
of th e
&%?%R?ig%hg gceaa\ﬁ%@sdﬁ? Iéci'c Ll%nﬁ%wdqg# eg)'gﬁts £8 s %ﬁ& e Phﬁse v

br ea:lsmbbmxg’mdntmwg ormg piofetrousgumébnatefaad is, adsmaktbred for about

g&;s of estrogen help stabilize the endonetri um and
aII #Yclic withdrawal bleeding, simlar to the
natural nenstrual cycle. [0003] The earliest of these
estrogeni c/ progest ogeni ¢ contraceptive conpositions
was ladmi fdhs tethed apmahop hedaimall4l Wh‘érélmxmjnqﬂ@hmﬁroaﬂ gcetate

cont ai .ned are h f est.r.o
comsaHEREn SRR mi et Betp St RarBRaEsar s gt
ef f &ﬁfeﬂﬁnd}oﬂé QRefteCdndtis dld’mgnifsaﬁéti%mboﬁﬂ'&da@@s& frethindrone acetate
estrogen was reduced over tinme. However, as estrogen
doses decreased, the incidences of unwanted

br eakt hr ough bl eedi ng or spotting have generally

i ncreased. [0004] Multiphasic oral contraceptives were
introduced to artificially sinmulate the natural rise

of progesterone over the cycle in an attenpt to solve
this problem A constant goal, ho vever, has been to
reduce the estrogeni c potency of such conpositions

wi t hout reducing contraceptive efficacy and increasing
undesired side effects. [0005] In U S. Patent No.

5, 888, 543 varlous reglnens are dlsclosed mhere a

Y
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form preferably nonophasicly, for 60 to 110

consecutive days, followed by an adm nistration free
w@eeosoek4af 3 to 10 days. The anount of estrogePCEHOS2005/008323

progestin adm nistered daily are equival ent to about

5-35 neg of ethinyl estradiol-#hd about 0.025 to 10 ng

of norethindrone acetate, respectively. In one

par hgyvhiakt a%maﬁﬁd stobdhEin @R QAU cHRSRIRN fOLFUI 150 mg of
adm ni stered f 4 days foll owed by 7&FI|| free days.

Fol mewgtiredrong @eﬁﬁrqnﬂéwd@ﬂmﬁfé@ﬂﬁ@rﬁbpgt 1oy, ths I?Oéf‘émdlolilen
four I [

[ 0065 A ERATEAES B R B3 IeE Ghn T e Bl cBiipb Monk e out 1.0
ext mgia‘daomjﬂmndﬂoasaaetam ald ig MmMs*:ethfomon‘e@darm,mnd the Phase v

TSRl RORRNG 2,8l OB TE LY L S o

contyrg@als. Anot her dlsadvantage is that once

br eakt hrough bl eeding is under control, the user

becones functionally anmenorrheic. Psychologically,

Lrleaﬁ go eSth 8%?8? %iﬁor&%% h eg%ﬁ% gr)/fc (itlal{}r%ts 1§ and vﬂi%{em the ethinyl
enplegiyfiid efuililehamiuat df@ﬁttd’gaﬁ: Bﬂhb Pﬁsﬁ@tchﬁpbshﬁ)ﬁ 1sna1bbut 25 meg
been descri bed or suggested %or concern is

mul ©of pihas] estirgich 6‘&f-‘set1%‘5)’1;?s‘i”r€1é°1 ALY YeRAmeuRLS g%twg%m ¢ Phase
Pr 0GESQREHoR {eb oA mE S AR Bltra@fol @8k 'Eliégs@fﬁnﬁ RStaalol

progest ogen admi ni stered in the final phase,

Ph asemwllant ampupi eftesgeasatethe Phasg IE hemperdigntis @houégft pegyeh
and/ gg%? ,0gen admnistered in the initial phase,

In an extended cycl e regi men, where

the cycle proceeds sequentially fromthe first phase
through the final phase and repeats again starting
wi t HSLhe The pusfhogisesneting fres el bherciadby egeen g progestogen in
estr I, f f 0
he PR e R R Bl TR AARSIRAS T LOTRENS, P! S Parle
breahkﬁnmﬂghahkm&dlng, whi ch is unacceptable. [0011]
An extended oral contraceptive regi nen that reduces
the risk that the user beconmes functionally

nEZgL rh q‘hg nY&Hold %ccto‘%ﬁh% & &9\6{’}9 Bfacgﬁmg f1 5 taﬁ'@ 1 @ %fe'lﬁ the %1nyl

- | ti phasic contraceptive nmethod, e.g., reduce

ri slestragifiol lbneiaklehiraoeght dzﬂegimﬁemgi thﬁ Himg\l? eenpaitiongd aboft 20 meg

bl ee and .e fectlv nea

e it 5yt SRPLERE I FERS iy R P S B thohase
I I\W\Kﬁi‘dﬁiljaélubﬂ Kladbutlitemfr eahityl iestadivl,iand thestldhylestadibl t o

a nul ti phasic net hod of cg?$hac tion that. %$ %des ¢

f or cgwiyHeranauplolanestndl B Phtpe Ll campostiands goutt] |ee
bearhiig12eed{) a Phase | conposition containing a

progestogen in n anount equivalent to about 0.3 to
about 1.5 ny, preferably about 0.5 to about 1.5 ng

norethlndrone acetate and_an est en. in _an unt .
equiZdal erit FSIRAETOERE Sy [SsyhiEs b SEPRTRY Prozestogen in
est rRdpike f A an@I0UbmPoditond BRUTespecHPIS ettid) edrabdassl | |
conp03|t|on contai ning a progestogen in an anount
equingetiepdrongacglsérut 0.3 ng to about 1.5 nag,

preferably about 0.5 to about 1.5 ng of norethindrone
acetate and an estrogen in ao. anount equivalent to
about 10 to about 40 neg of ethinyl estradiol for

about 8 to about 16 days; (c) a Phase H conposition
contai ning a progestogen in an anovxnt equivalent to
about 0.3 ng to about 1.5 ng, preferably about 0.5 to
about 1.5 nxg of norethindrone acetate and an estrogen
in an anount equivalent to about 5 to ab out 30 neg of
et hinyl estradiol for about 4 to about 7 days; and (d)
optionally, a Phase TV conposition which is a placebo

or a non-steroidal conponent, such as for exanple,
ferrous fumarate, for about 2 to about 9 days, wherein
the ethinyl estradiol equivalent anpunt of estrogen in

t he Phase II conp03|t|on |s at Ieast 5 nmeg greater

.



enploying a plurality of the above-described kits for
single cycle use. DETAILED DESCRI PTI ON OF THE

WO DERIMEON [ 0016] For the purposes of this i nvRe/US005/008323
the designation "neg" refers to mcrograns and "ng" to
mlligranms.[0017] By practicingthe nmultiphasic
contraceptive ne-thod disclosed herein, a user
advait agaguslehddHRERNES tFQRt 0 wheleidl OBkt geR :Q8-EBE from
whi I e taking the estrogenic/progestogenic
contthagiepr Pensistogplowisthiodronoadctiée, drpvrrenpesy rifgegele, A
not an%lre%hi;lgrahy, rleevogér L &1, a0 %%&ttﬂep?-léeﬁ)d%gag%sﬁge %%dgrlrla‘?t of
est rogen adnni stered P LRE 1At er medl at e bﬁase
C O NTlesiefdstone( Bldagestérbe, nedgigeadrer medraxy progestenmogdsteof and
estrogen agniq;stered in each of the first and fina
phadB*BETJ8EFY ons (Phase | and Phase I11). Moreover,
it is desirable to have the anpbunct of estrogen
adm nistered in the first phase conposition (Phase I)
cor r&s ponthe nethddecambiugto dfimek twhegernthachtiopérsis eslewed firom the

the final phase conpositio Phase H') . Inp . one

par t&"eh %?PFW%%"F@&_% @%ﬂ)&ﬂ&ﬁr@%@ﬁ‘&%ﬁi cgifogens,
et hipastra®sit dsaoheQbnd &tdrd) prddRas and daits @RROSI tion is at
| east about 5 neg greater, preferably at |east about
10 nmeg greater, than the anount of ethinyl estradio

in ch t he Phase .| and Phase |l H coi sitio

[ 00T8] e e e e F BT S, b SREEHEcS e

ano uRpefiti&stll LIl MddRagatly cofaif dpiogadtaith it & abait

20 nmeg of ethinyl estradiol, the ampunt of estrogen in
Phasauivplepisto gpelit O te gbout 4 -Sp perethimedrape #eta: hi nyl
estradi ol and the amount of estrogen in the Phase 1|1

i s equivalent to about 20 nmeg of ethinyl estradiol. In
yet znot hemuRiphise GbinBinhordnafcentrRebtRaRndbmPpiiding hpackage
anmount of estrogen in Phase | is equivalent to about

25 rfegtaBingdaly 991285 adi ol , the anpunt of estrogen in
Phase 11 s equhy¥RlieBhpdRiRRHaindf AMR8Rloo& fiaf ¥hnount
estradi ol "and the anmount of es trogen in Ehase lEis _
equieqaivelent to ebah dtto 2boutd § rog oknonithipiironsaqetath asid an estrogen in
[ 002&191] U&%’c & rulqgfee%{ B950L: 58 a?o%t 3¢ JTJ?%BF%hin 1%%&&‘1’%@!‘73 e,

froM the group conS|s?|ng of "norethindrone acet at e,

dr ospi r efone, aPhasedh@BipoRieion battahing Agdrogestogen in an amount

| evonorgestre], sogestrel , 3-ketodesogestrel, .
ges tOHERETHA o3P B g SERESIBRSPY® el g erfoeen in
| nCl deh ARIREREIANS absi 40 AOBHELOREy oM BRKIE R GQEAIRNnd

medr oxy progesterone and esters thereof. The nost,

pr ef er r edc)pr 0§ EBessdB HOMBOSHiNIA IHPEFEiOSEN 4B agyy equifdent to
estr . ds . f :
cons RO £ BECES mad oAbk GO BEGHR i an
est raadivot eqaoeteat ®,abowd to abatt 80 meg of efeplsstradslt r anol

estrone d esters,.prqofdru and/or. salts .thereof. An
exenpl ar 35‘)est 8?“9“?@?&?13?#& co 8?1é?ne9°n g lpicebo or non-
pr efsgisied compoR@ennds et hinyl estradiol. The amount of
progest ogen and estrogen _enpl oyed in each Phase w ||

be that rhstr thasthery! pdradiolpapayalent amopnh ot ssiegenad thefbase 1T
r anges i R0 6l 12h N8R @& idh 8h ARBinfAlebidNYd] equivalent amount of
estradiol ,respectively, that are set” forth hérein.

Det essmogeatin eashof thedhpsedlanh il papnosidgipni. s wel | under st ood
and readily acconplished by those of ordinary skill in
the art. [0021] In the femal e body, the blood-rich
mucous nenbrane |ining the uterus known as the
endonetrium adapts to varying |evels of estrogen in
the body. Wthout wi shing to be bound by theory, it is
bel i eved that by cycling | ow anmounts of estrogen

(e.g., decreasing the anmount of estrogen in the fina
phase of adm nistration to | evels corresponding to the
initial phase), the integrity of the endonetrium may

be mai ntai ned at an adequate state of at |east about 3
to 5nmm t hi ckness, thus reducing the undesirable

o - N TR o, .



[0024] In another enbodi nent, the user may choose to

psychol ogi cally reassure herself that she is not
w@e@gnenatl by having a nont hly di scharge bl eedi POT/UTmON 8323

so, she would practice the inventive reginen in a

singl e cycle manner and upon conpl eti on of Phase IE

ei ther begin taking a Phase IV conposition or sinply

t akesno gl kit hQor@RodlclAmba, whgsih 1R m»ﬁtauﬁ%om%%o@w
in a preferred enbodi nent of the single cycle nethod

t he dosages afghe Bhasel sasppostieny abgitiea 2hpie & dpfsgeseot|thg Rhase IT
adm d IS
A B ool oty iRt SRS ERGRE,

is adm ni stered for about 4 to about 7 days, and Phase

FV is adm nistered for about 2 to about 9 days

| dedbl y, Thekis aeaerbes ieetaimas, vheeip Hvamaefﬁ@g%ﬁ ﬁ%%?tquﬁom the
pra r ( S I i\ It is
Cee P aint flne by Ao AR Ale (RBELIN wipkpisfhe,

i ncmesgtindyony, mhsronc(rgesefcl, d¢sogesirell ]5-|k6t0116$)>gesmlt gastodbre,

e R BT N A, B M O R
CONMp@Sitds@Reredf0025] The Phase |V conposition may serve
as a cleansing period. In Phase IV, a placebo or a
non- st eroi dal conponent nmay be adm nistered. [0026] In
g Oﬁ% ts: f i [qlt yiccp T ﬁ%i{o cla IP%%B aﬁerem %e daré%?togghalg %0%¥hngr%1ﬁ
iromcaupplenent. Suitabl e iron supplenents |nclude

for exanple, ferrous fumarate, ferrous sulfate,

ferrous gluconate i ronpol ysaccharides, and m xtures
ther of . f anent..d

fu mar%at e Thf 816 gclc]% (ﬁ’n%%gcrl E{al\%l y, \%#%th r on&% e% pﬁf %%%H%O? the
equ Ig\/caip%hsﬂtmgl’wuhil@[ estiathiah lai]BGastradZ&l, eapjifeater @stsogens,
fumarate. [0028] As noted preV|OUf éf'ié is essenti al

t hatmesHenobesHeRe 819 Gkt PIOAR FRLHIBEESPhCE i ced by

adm ni stration of the conpositions in a nuneric
sequence wWith the Phase | conposition adm ni stered
firsp, thaeRPhas@rdihg QOIS Wheteia e esirsdeniechinglosmaliol.
etc. If packagi ng and/ or other requirenents dictate,

t he nethod and kit described herein can be enpl oyed as
par t % ﬁft ggc{or@ (1,} %l‘@ 11fnolr4 &ﬁ&%lh‘ﬁ%ﬁﬁg fuﬁﬂer%% gﬁ&:@%ﬁ%@ﬁ to
of gyneco oglca orders. e sequenc

whi ahopPplosgmntf the Pbabilviabmporsticar e adm ni stered i s
inmportant to their operation, it should be kept in

m nd that variations in timng and dosage can be

tol grate [ [

10038 ANERRG A ERLE R AT, Ak Eh R Gndhs &ie cquivlen
co n’pﬁmndt ahpesgebto féncd therPhakﬁ Is Miand/ Bhedngrositiphs is bt 8 nigeof
under st qod t hat other estrogenic conpounds may be
subJPreEhyE an%gmp%hg as the equival ent amount of

estrogen is adm nistered. Oher suitable estrogenic
conmpounds include, for exanple, 17b-estradiol,

est 3adi o rThadmtaatoedm@m ql@mtﬁdwbgcmdgeeqﬂgnylmdnd geiyalent
estraone ferr

mcretan R iR PRSPl  BE AL e Al SR RA8, the
pi pexiahye esidldio]l efudvaléhemooimnjod gﬁiogéh ®ashe Pigeal compé’sﬁmmgs about
5" Rl g ey S b Bt SR ke apfiymotn o Shogn inth
nor et hi ndrone acetate is the progestogeni c conpound
exenplified in this invention. However, other suitable
progest ogeni ¢ conpounds nmay be substituted so |ong as

t he equi val ent anmount of progestogen is adm nistered.
Sui t abl e progestogeni ¢ conpounds i nclude, but are not
limted to, |evonorgestrel, desogestrel, drospirenone,
trimegestone, 3-ketodesogestrel, gestodene, and the

i ke. [0031] The conpositions enployed in accordance
with the invention in Phases | through IV will nore
preferably have the adn1n|strat|on tlnes and drug

T T o, r . 1 ' e o A o



practice of the present invention. For exanple, a
single cycle package of the present invention would
w@e@besabl y i ncl ude about 4 to about 7 dosagesPOf/U$1965/008323
Phase | conposition; about 8 to about 16 dosages of
the Phase p conposition; and about 4 to about 7
dosages of the Phase IIl conposition. A preferred
emb o, eyt cofpobifién i aBQﬁtQS dg'& cMASKS@8diFRY¥nEBIS Phase IV
i ncl ude about 2 to about 9 dosages of the Phase |V
conpesippsiben comtainiybrd/ Soeg pelgapusfumaister ent t hat groups
of dosages or a plurality of single cycle packages
could be used to practice the extended cycle
mul t3zphasiyg k@radtor€iaptd A&, WaelRtRO& tBfent Al @rogestogen in the
invention. The plurality of packages could he the sa
or ditesel Brand TEsempastiont &re. esnsciveli ohpl @tadiolrnd HP]@@mdfone
or four..packages that each contain the above-described
dosages of Phase I, p, and in conpositions.
Preferably, the kit woul d include about 2 to about 9
groups, nore preferably about 3 to about gr.oups,
dosages d@ﬁ$ﬁécwﬁ@§é“1dmﬁfﬂ-&ﬁﬁﬁFﬁ¥e@%W%B§?¥*@ﬁ§myﬁﬁﬂ
an Ot%un?%&bé@@ﬁ thePRGHR IQBBHQSan id chtﬁgﬁﬁm@% ethi}§1 & H@(ﬁ@l the
| conposition tontalns about 5 dosages, each group
d os ajesylebtradiel cRhiaslentlamognimi estragenm tboﬁhw H§oa1b@mon111 about
out dosage p
Phace e OoHBBL TSI dhe SRR hS oA Qackdin in e
desipiasks It daxmldoslabn BabdkaPe nha dfethwbehtﬂamot, hed ik Pbmd éd
cycle adnm . nistratiqn ul d %s ntain the optiona
Pha§€nm9$88ﬂﬁﬂ§??§%ﬁ 'ﬁa?ngeF M3t4%r to begi nni ng
the next extended cycle adm nistration. O course, a
si ngl e package may contain all the dosages necessary
for 3N exiendedcayiap e deim 3, she@tn tbmestrbglemdniisrctgasmen in the

LE Z;Pghape h Biﬁ]i g° l c%it%t&él rtcégp&ﬁgve&l}ggt&%gzbds gﬁgf rgd ngre hmdrone
| ast cghRuUp of dosages of the Phase |V conposition. In

such a package the dosages woul d be taken sequentially
and grouped such that each group of dosages woul d be

ad mp?é el[qeqqt&ccq_fmg(t:l (I:I%l:lgll 24H 1Fr8}n gé ?Bgorn‘taén pehln’aliglo‘f groups
eXt egTdiesheey 61 Bnabdl, MOMRIATIRpinp6viad s ywiktyeih ¥gch g&&@&)ﬂiosages of
Wil e the invention has been described above wit

r ef efheprekeomposiiiar FonRnEFREHT ReheY Ttdeeresscach &m‘flsof dosages of
appasaol ks g c&nﬁﬂgﬁﬁm’c RAILbLCBdo@Ees ar@ch group of
variations can made w thout departing fromthe

i nvedusages of Base Eii catgsitiogeebnirdisaibput 440 ebnud 7/ dgsages- it i s

i ntended to enbrace all such changes, nodifications,
andvariations that fall within the spirit and broad
scopgy, of Tﬂ'éqqtaagpﬁﬂfﬁg & Qhitd 36 whé¥eln tR@bh@Ber 8PRLISAIfIdORFes of
patents, and ot her publlcatlons cited herein are

i ncofhper hileandlfl qoafpesitipnsds fiamishelt te Abqui &t y. WHAT | S
CLAIMED I'S: 1. A nmultiphasic nethod of contraception
conprising the steps of sequentially adm nistering to

a feqml e af ghictdaRgas timeh Y Shefed)sarl KRNRERIMS one group of dosages
CO”pOSl tion containin est ogen in an_anpunt
t@@mﬁ%ﬁ@

equi o Rivse Pocammesition fbaut 3 toghboyh? 8l dogieshe
acetate and an estrogen in an anmount equivalent to
about 5 to about 30 neg of ethinyl estradiol for about
4 to about 7 days; (b) a Phase Il conposition

contai ning a progestogen in an anount equivalent to
about 0.3 to about 1.5 ng of norethindrone acetate and
an estrogen in an amount equivalent to about 10 to
about 40 nmeg of ethinyl estradiol for about 8 to about
16 days; (c) a Phase I H conposition containing a
progestogen in an anount equi valent to about 0.3 to
about 1.5 ng of norethindrone acetate and an estrogen
i n an anount equivalent to about 5 to about 30 neg of
ethinyl estradlol for about 4 to about 7 days and (d)

o -~ e o



10. The nmethod according to any one of clains 8 and 9,
wherein the estrogen and progestogen in the Phase |

w0 oostgk4bHconposi tions are, respectively, et hiPgl/US2005/008323
estradi ol and norethi ndrone acetate.11. The nethod
according to claim 10, wherein2the Phase | conposition
is adm ni stered for about 5 days for each sequentia

adm 3y, st rede @hccdrbdg Rhasier 18, wheRPasd fidreRiniSne acetate equivalent
admini stered for about 11 to about 14 days for each

s equERTIAPT RiEgRsiiset s Binse hlldanddd cpraediqmsitrbess 1esh
is agdmdinsiekedifor about 5 days for each sequentia
adnlnlstpaf$0n 12. The method according to claim 11,
wherein the Phase IV conposition is adm ni stered for
about 2 to about 9 days upon conpl etion of

r epetht ed Hediiaseqrding éfd?]rium D3 W&Fﬁeeﬁh%?thwleeS\b‘rfg%léqvwalﬁm

and JhounPIPQsb LA the Phise 1EBRpPEENAL AR 96 ﬁllb@ 8f &tRin ﬁﬂ RirdWiol,
1, wherein the sequenti al adn1n|strat|on of "t he Phase

|, |the ethisyhesgrafiig] equinplest ammsoff sstrogep d the dhagg dhcomposition is
conp| Q ' L 0

comptiobt FImeE ol Ry ST Ay H i POl armount of
wher &irogdnhie tigkatHaye mohashmbsﬁasm iabsut 06 rrtcg ef &hiagleestradigl,

11, and IV conpositions is for a 28 day period. 15.
The nmet hod according to claim 14, wherein the

nor e h|n f

' tHe PraRa AESLELE, AR KO ROk APHRe B RASRL AN
nor ePlhakal) flome A canhpdsitionn are] spciiveiy, sthmyle@trﬁchol aldawatettBndrone
days, the norethindrone acetate equival ent anmount of

pr og®€®gen in the Phase Il conposition is about 1.0

ng of norethindrone acetate and is adm nistered for

about 11 days, the norethindrone acetate equival ent
anowt oleprl«iigeesQrdiygm ¢lmint 4l wRbasesath gromfpbsagtei; ofih¢ Bhase I
about reth drone etate

admi ??Hgl[oglltlgg C?rg?,msaﬂoé)a sag(ﬁsea FquR ﬂfecﬁ)ﬁgg% 8f tlhe/Phase i

C ONMP&QHiokifitn 66MAiad ddubliogaboik 1nrgosa§est aidrattsgrburef dkgzes of the
and is adm ni stered for about 7 days. 16. The net hod
accorshBl swnosisiphramainsdherie] #Ps45& nor et hi ndr one

acet at e equi val ent anount of progestogen in the Phase

| conposition is about 1.0 ng of norethindrone acetate
and 435 adrderkitsdcedrélg tod¢laiadBN tvherefhalSethinflesstradiol equivalent

norethlnd ne acet qU|vaIent anount proge
' (HEPPhat trpgeneeﬂ@ﬁg ISP R oot & e BFct i,

nor e DEMa PG ELRVAIANInduRt SCH¥IAdeRieThe Bhie T Rgsbitiddts

days, the norethindrone acetate equival ent anount of

pr ogrbstiotfemcs f atliiayl przadiol|anf thegthing iestradiol papiveenyameurg of
r ar

TBocke 04 AR BBLALS: P 2 ATOLR Sl

about 75 ng of ferrous funarate and i s adm ni stered

for about 4 days. 17. The nethod, according to any one

of ctai nelbesitasertdiog taaimetdn whersindhagstpgenaad peagegpgen in the
equi mls@Ph ATPH D m Js1t§)§1§ 51‘391% el:t?ve @th?:> E}pecsﬁachol and norefhindrone
conpositiron I's a inyl “estradiol, the

et hi avylateest r adi ol eqU|vaIent annunt of estrogen in the
Phase p conposition is about 30 nmeg of ethinyl

estradiol, and the ethinyl estradi ol equival ent anount
of estrogen in the Phase IH conposition is about 25

meg of ethinyl estradiol. 18. The nethod according to
claim17, wherein the estrogen and progestogen in the
Phase I, Il and m conpositions are, respectively,

et hinyl estradi ol and norethindrone acetate. 19. The

nmet hod according to any one of clains 15 and 16,

wherein the ethinyl estradiol equival ent amount of
estrogen in the Phase | conposition is about 20 neg of
ethinyl estradiol, the ethinyl estradiol equival ent
anmount of estrogen in the Phase p conposition is about
25 meg of ethinyl estradiol, and the ethinyl estradiol
eqU|vaIent anDunt of estrogen |n the Phase

o " ~ N o, Y L 1



conposition is at least 5 nmeg greater than the ethinyl

estradi ol equival ent anbunt of estrogen in each of the
w@b@smod44rand i n conpositions.25. The kit accorBCTyS1005/008323

claim 24, wherein the kit contains about 4 to about 7

dosages of the Phase | conposipien; about 8 to about

16 dosages of the Phase Il conposition; and about 4 to

a_bOUJQS. 7 dﬂﬁz@(ﬁk@‘éc&ﬁing !ﬂﬁclﬁﬁﬁ@@ V\ﬁﬁb&ﬁm@@ﬁérbﬁypéf- doddes a_ﬂ'tﬁ_e Phase I

kit according to claim25, wherein the progestogen is

sel exongsitin pertdes Frosipdesassi weh sgupel dosress pf thelPhase 11

acet af, siﬁ{)f? SR YG: 118 a gﬁ 1048 , Hﬂre%lh%'ﬂaﬁﬂ %sages of the

| evonorgestrel, desogestrel, 3-ketodesogestTel,

gest Bdend] cogmrsiges tari@ns abpdir odmesicer one, nedr ogest one,

medr oxy progesterone, esters and m xtures thereof. 27.

The kit according to claim 26, wherein the progestogen

i s ngy et hRLORE,#GE 1RlSm 28 whllh it oGB! N9 1@ m

claim 25, wherein the estrogen is selected fromthe

gr ouEnposisivst independendy bintaih a peigesietien in anlamdynbeuivaliinblo, about

conj ted rogens,. stranol , estrone, and esters,
prodﬁgggﬁgﬁgﬁég} §r%ﬁ8%g%?fw§5@'The kit according to

claim 28, wherein the estrogen is ethinyl estradiol.
30. The kit according to claim 24, wherein the kit
further conprises about 2 to about 9 dosages of the
Phase 1V conposition. 31. The kit according to claim
30, wherein the norethindrone acetate equival ent
anmount of progestogen in the Phase I, Il and in
conpositions is about 1ng of norethindrone acetate.
32. The kit according to claim 31, wherein the ethinyl
estradi ol equi val ent anmpbunt of estrogen in the Phase |
conposition is about 25 nmeg ethinyl estradiol, the

et hinyl estradiol equival ent anount of estrogen in the
Phase Il conposition is about 30 neg of ethinyl
estradiol, the ethinyl estradiol equival ent anmount of
estrogen in thePhase H conposition is about 25 neg of
ethinyl estradiol, and the Phase |V conposition
contai ns about 75 ng of ferrous fumarate. 33. The kit
according to claim32, wherein the estrogen and
progestogen in the Phase I, Il and H conpositions
are, respectively, ethinyl estradi ol and norethindrone
acetate. 34. The kit according to claim31, wherein
the ethinyl estradiol equival ent anmount of estrogen in
the Phase | conposition is about 20 neg et hinyl
estradiol, the ethinyl estradiol equival ent anount of
estrogen in the Phase Il conposition is about 25 neg
of ethinyl estradiol, the ethinyl estradiol equivalent
amount of estrogen in the Phase H conposition is
about 20 nmeg of ethinyl estradiol, and the Phase IV
conmposition contains about 75 ng of ferrous fumarate.
35. The kit according to claim 34, wherein the
estrogen and progestogen in the Phase I, Il and E
conpositions are, respectively, ethinyl estradiol and
nor et hi ndrone acetate. 36. The kit according to claim
24, wherein the kit contains a plurality of groups of
dosages of Phase I5p, and IIl conpositions, wherein
each group of dosages of Phase | conposition contains
about 4 to about 7 dosages, each group of dosages of
Phase Il conpositions contains about 8 to about 16
dosages and each group of dosages of Phase in
conpositions contains about 4 to about 7 dosages. 37.
The kit according to claim 36, wherein the nunber of
groups of dosages of Phase I, p, and H conpositions
is fromabout 2 to about 9. 38. The kit according to
claim 37, wherein said kit contains one group of
dosages of a Phase |V conposition that anounts to
about 2 to about 9 daily dosages.39. The kit according
to claim 38, wherein the norethindrone acetate
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