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lipid and protein composition that transport lipids in the blood. Low density lipoproteins (LDL),

and high density lipoproteins (HDL) are the major cholesterol carriers. LDL are believed to be
responsible for the delivery of cholesterol from the liver (where it is synthesized or obtained from
dietary sources) to extrahepatic tissues in the body. The term “reverse cholesterol transport”
describes the transport of cholesterol from extrahepatic tissues to the liver where it is catabolized
and eliminated. It is believed that plasma HDL particles play a major role in the reverse transport

process, acting as scavengers of tissue cholesterol.



[ 0005] Conpel ling evidence supports the concept that

i pids deposited in atherosclerotic |esions are
walesaed7primarily from plasma LDL; thus, LDLSPEEUS2005/020662

popul arly becone known as the "bad" cholesterol. In

contrast, plasnma HDL levels correlate inversely wth

Bk 5 S P B TR Rt
lesions axléyd?:?itvg@ stifaelyt f#éh plnghLDEY 8luS, BHLPhaF é)ﬂgflyafeﬁoﬂ@‘known as the

pr ot ecti've against coronary artery di sease, but
“bad” chcv’ras}erabt Inalohtrast, pleumaeHDdglevdls corelaf intersshowh epwnany heart disease —
indeed, Wit vpdjor 365D A7 ropptied ondyrieElren o BEiogy 1y s peBaesized tha
high level§ as?r§1 ItIIBE ardRQdnlFhRtRalEElinst LOBRRY aFoS cﬁ!;'@a%@tbu%ay actually
intracel lul ar chol esterol liberated fromthe
induce regrentionbf athedobeleratic pHigoteEtesed Baditabal sl 992h €zrculatlon 86 (Suppl.
of cellu] ar chol esterol, der,iv m LDLs

11):86-945 0 Hh O ks Pogpb bt Kot e aet s RedI it ar
mbg eoHeq oﬁxnmﬁ?ra&nmar bhE189t 881 Phdratbd EroRY b |T§§Lsscoﬁfrols cellular

uctase, a key enzyne in the chol esterol
cholesterdi mstylmlhﬂt IT:hewbiantlon 2 cdllukar ichalestenoy dériBled diem .BdLs controls three

pmcessesaza' e fe: cBI e SR 150 b sebhe dnpesis of HMGCoA
reductaseC ch e?sén% Ak ik rﬂﬁf cﬁ&eﬂt&%r Sfo)é tﬁé‘tkeﬁaih\beﬁsat(z)a&% 1%&9§1gt199L derived

orage droplets; and (3 accurmul ati on of
cholesteralh pfoemtteH otoragiet bf mhbllasiemélby dctmaeag aALECAEd Iz kcellular enzyme which

chani smthat . inhibits cellula S. hesi s of , new LDL
converts {ERERP antoca ety B dhE, Mcisaesiathd soggRphERER; and () the
accumulzf?ifon LCQLCHO%%?(;IO’GV&hﬁ’IOtHeh&tH dﬁ&@uagrfee‘ahﬁ’ékeﬁlte@ﬁéﬂllsnﬁ fhat inhibits cellular

brought in to neet their netabolic needs, w thout
synthesis@f @aewdaRli regeptofso rCeéals;tdavneﬁam ad;;methBrr@mnp&n@mlt dSLBLngceptors so that

cnoush s TR o 5 B SO gl ffor a rview,

see Bro“;)h6& BBldsef Iﬁg(ﬂle %W&lo@?e‘éﬁ@%ﬁs c‘(ﬁ‘to*l“ﬁérﬁﬁéugks LR IPOGbodman &
(RCT) iI's the pathway by wh ch peri pher al

Gilman, Rdrgdrest Bresd, N&g i 98, (Elet36rpm($7#<896he I iver for recycling

t o_extrahepatic tissues, in othe
(0oR7Ext IHHICRE hfleiserotiginipst EC Thes, T pibSan by which grigheral cell
cholester@ie%s?]@ienﬁhém@ﬁ{e' Mr%9¥&%%$fg% éx'h‘ﬁﬁéﬂ&géttlssues or excreted into the
extrahepatic tissues consi sts nmainly of three
intestine 8¢ ipxs : THelR CT pathesty eeipkseafsftheisnly tnfeans nf ¢linaihatingecholeateradffrom most
chol est er er.i her | s h st er.ol
extrahepdi, GRS o 405 Wyg?%% ot ghretisel b EhoRsta ot the iniia
removal %?y+ﬂo'ié'%fb§éleﬁ@§1e tp@ﬁ%ﬁl c@fs \(ﬁﬁtchalgst@ro‘i ees?e@itffc)(tl&f by téle action of

uxed chol esterol Into the peripheral
lecithin:ch8lestapl akgfraeiférasr (LOAT )I—Ilptevctltmgas reeytry ef t:ﬁt‘ruxmb cholvﬂcrol into the

T T R N ST
enzyme il ltl?eSﬁ@T?%C B ;y%ﬁ o ptWHE&dtrHﬁn ?'% e 1@k bR mrc!u% in plasma associated

convert derived chol esterol to cholesteryl
with the d8Dlerfsmctidn.c LGAXE cosenisesiledesived wholktedé $¢ icheldstéryt esters which are

r enoyv The pat h [ diated by HDLs. 008]
sequesterion 1D LileqirapLrengral Ui K Pohansss muLer By £k, oh
[@5)31 ChafBCies iog cbt)érrﬁ?@r‘ lﬁlimpmtgllﬂ FAeNSEd Whicl Rfe BBkddterized by their
di c constituents o I'exes are vari ous
high derﬁhps pirbé irpaidslipid V@Sﬁﬁ&ﬁfslﬁﬂ}mm_, REOTHpUSR0 &£ 02062 phospholipids,

chol esterol (ester) and triglycerides. The nost
prom nent apol i poprotein conponents are A-1 and



A-11 which determ ne the functional characteristics of
HDL. [0009] Each HDL particle contains at |east one

weopy/1tamd usually two to four copies) of PCT/US2005/020662
apol i poprotein A-1 (ApoA-1). ApoA-1 is synthesized by
the liver and small intestine as pr epr oapol | popr otein

ot o0 P65 S48 LT B BB s ae 1o

A-II whlcﬂ@eféﬁnﬁfé'tﬁie fuReti SHAC ShardypéHtiks 60MPLSts mainly of 6 to 8
different 22 amino acid repeats spaced by a |inker

[0A89]et y Batli HPL; partiéle enntpmsat least oemmph(as;ldrmuaih/stw to four copies) of

consi st s of stretch . made of : res ues
apolipopri3unA- 1 4RREThr o8Pl SIERIBHEDEcip! e i (el imestine as
preproapdlipBbgﬁem W&H is se&r‘eﬁﬂcﬁs RORbproRINP HAK %Sraf)ﬂiyeaé@s@dttg géferate a mature
fe-beta-1 HDL; flattened d| scoi dal particles
polypeptlde:)ha\ang] Qﬁl?g alpoioaamd taspiuds Apbdydoosisty mdanajmd)f 6 to 8 different 22 amino
acid repeég %%F bék({rlerfe&rg@ew %}gtsa%wﬁ :ﬁ’g‘)lg%t %1 Blsglpe g%fs consists of a stretch
made up %@@e@érﬁrrehluﬁésdsA Rflefohﬁ@ tl‘ir@e s RIFQIdbEALorRplcX&t WItR lipids: small,
BL Al t hough nmost HDL in circul ation
lipid- pooncmnpilem xbfﬂrﬂwdApcaApre bmd-lﬁl}ibbs fattened alifcowlot paticlss chidining polar

.. whi .cont i sonl Al - HDL t o, be, nor

ipids (bR EQIAY i R WU % PP e Qlipdas (sPhHacal particles

containin@ YR ?@I%& ScmH hﬁ)hp&hr bldsi Pef@Rdd 1PROSPRIRA 6r nlaRAETHDEL(HDL; and
al ., 1992, Arterioscler Thronmb. 12: 701-707; Decossin

HDL,). Althamigh ,rno]ngD,L 1Eu:[rcu13t101Cb(pmams both ﬂpo&Var@g@pcg@-‘I’I), the fraction of HDL

which cog O3d geXﬁor I\xbkl Q—E[EH égﬁeé}s? f?ggaﬁgoargre]e fec{] iyg 1%% Epidemiologic

studies sﬁfp@fftech@ h Qe AMRAAE ks aﬁtﬂaﬁﬁ%g&i@v‘%ﬁ&k@@t &lf 1992, Arterioscler.
herosclerotic |l esions, and potentially, th

Thromb. 123@@1&@@7 d¥ecossirpéradL €997, rEalinglmhbsest 32%29&6107\)9 targets

100E0 o1 SETH i of EvievruheLin i ABASER ip A mplcate the HDL and

; t
its major %9&&1?%5&%8&8}3 ARIQAE’I th@%&%ﬁi‘ﬁé g{;‘_at‘i{gﬁ%icl%l%% qi&%oﬁr‘g and potentially,

the regressiorabf plaﬂlﬁﬁgmdmrrg:ﬂieaﬁt pttractng Brgelsbjar therdpadic mmmlpn First, an
subpopul ati qns of HDL hav ssoci ated wit

inverse opEARUHEFS RT G SRR RSRL| BHDL] SO A& N pioggnesis in man

(Gordon &gﬁﬁ’}émé‘nﬁﬁl@ Ne%% AN %915197} lg@l{ﬂgd&{ elacltl lggggé‘zrculauon 79:8-

Li pid Res. 32:383-394); Fruchart ‘& Al |l haud;
15). IndeednspeCenmsut®®palaions 60 HII])L Sewo reken aasborgdteds tvuth @sreduced  risk for

atherosclgp gl‘fb gltgzlfjlgr(g ﬂ%reggz# e ro er HA%gg%_ ?;,ﬂ_ e célgdggg,t[,zpzd Res.

e a r | aque fatt
32:383- 3M} FHIEPS{% R?Eagd LY 9 ERS. %@7@? pl ague ( y

st't ea l'esterol -fed rabbits (Koizum et al.,
[009B]8, XBecdridpaginaestudiz® sﬂﬁﬁﬁ-tﬂldﬂ)ﬁxtectlBadmlEmﬁA@bAall (HDL) Treatment

1989, Lab, Ir t. 60:455-461; Badi t al
of cholestgrol fed F?%E]t'f'] A tezfpogisl epHPL rfégpf)it q_lg e en{a prd @*pg;eésc{e@/of plaque
' t f Bei a
ey 59 ERERAITE Uon ,00 52 2L 488, (2 Bl o v
BadimonFatdly 1089,d6aH Tnl8- 6[54235 Mz (Bndlmeﬁ eabl., 19999, Clin. Invest. 85:1234-
At heroscl erqgsis 113:237-246). 3 WO 2005/ 123770

1241).  Jerevesptisyifoeraevariedodepsnding upan the sewice &f ARk cBdgre! al., 1992,
Prostaglén@l?ns %egké%ﬁzehbg%op‘n& E&@?nzg}?tf‘&tﬂze%ﬁwso% ?5@%2 %ﬁow et al., 1995,

IVIn transg eni'c ani na e expression
Atheroscl@mamlgme T4y, ApoA- transferred to mce



genetically predisposed to diet-induced
at heroscl erosi s protected agai nst the devel opnent of
w@enbsiz377d esi ons (Rubin et al., 1991, Nature PCT/US2005/020662
353: 265-267). The ApoA-I transgene was al so shown to
suppress atherosclerosis in ApoE—deficient mce and in
[0p ég% Tilgg,n %:?298 fﬂg;ﬁﬁétzr(t)lé oefI R% 4{ \%5%9 m‘f]jg'g%lrr{ g)'(periments
vingHrQ6Tc 9 hhis. LNk &1 @é HAAY hushan e Gor RESA-I transferred to mi
invo Vmg ngg 2266)S Slllrém Ipér Slrogsu I'ts \Rlerangg serrnggéi n ransterted fo mice
genetlcallyrpaethgmnubtorchbﬁmdsceémeemlan«yslhmmm@mg&dst the@Dgvelppreent of aortic
96, Crculation 94: 713-717: rger et al., 1996
lesions (Rytyarat el 991 Vet S39a820 ki one. ADgh1aBaiesof alig shown t
M & pbRISAUBET icElaf ViGhsgeRit n'ﬁl:’é'&*& ty et al., 1994,
SUPPIESS %gerkgl?&%rggt ect %tdadal nstlcgal ﬁero (:aZr os%g and ey eta
J. Clin. Iivesii 94:8%090% Plenpsi 4., loD4 mmmpneﬁoha@l 1omuaatay 1994, J. Lipid

é%yrke et al., 1992, Circulation, | ement
Res. 35:2363-320072 S1rm§§trp%}gtls VgEE ohsgrved 1Bl§qaR§¢né:tra§lp1ts engaggng human ApoA-I
(Duverge%:'yl}%g| (ﬁe ? %2142%{ Z\ﬂ‘gg[g)vef%?g 9;5%1 }g%nl?%tscfe Ogﬁfgifb Vasc. Biol.

16:1424-1428),pasit int t\“ﬁlsﬁﬁﬁaﬁﬁ§ wiieres levitbe 1@egragla1m@nApf)A I protected against
chol esterol em ¢ conpounds into HDL and LDL regul ators

atheroscleaﬁﬁs rasdogitifcdnresenehie fglavingbbaliqop angigplasty adiusgey ef al., 1992,

od | ev I n . )

Czrculatz%nu %,BgPlem]ngOIr 86" E 4%&\/\%@%9 TLI(? dl 8t78b$£5$<ﬁggy & dﬁggi’ .}%L?zd Res. 36:1463
1473). undesirabl e S|de effects and/or are contralndlcated

in certain patlents partlcularl when adn1n|stered in
Current ‘, YD LTS i \'2 L S Pyl d 4¥s and

[O&) 2@[ ﬁg?n vl\}n bg t txrzvﬁzdg:?ardﬁe% pr ?(% léllile(rjsg gre%%t)ion otL %oge% egolgﬁl o%ounds into

HDL ander[@Eﬁré ftdr9 RS dodenition of (iR ddsh‘ﬁﬁll{yﬁ)fgiecre@ﬁ@g Bl%b& ﬂé:\/ﬁlsl’tff LDL has
QUESTRAN LI GHT, Bristol-Mers Squibb), and col esti po

led to themqalgpmpl@jrqf@glup@g_ggdqugs R¥eHee mangoUheshdrugohgygyipsirable side
effects angfc)r 8&61: c?otn rah%%m%dqg tcl?] li}gatgen?s ﬁgﬁl%ﬁl%ﬁg “fh%}{ gag?rﬁétéreg Yn combination

with othef Bﬁﬂg@sfﬁés@ ldrdps sy ﬂiePlezhﬁc fteatéhies ihevagt at i n ( MEVACOR,
Merck & Co., Inc.), a natural product derived froma

(1 Hl@-‘a&d‘%nﬁﬁ@%sﬁis' WHigh iRERYR b felinBRAYACHKYS from the intestine to
ristol- Mers SqU|bb Co.), and atorvastatin (LIPITOR,

thpdivaefe. mhb@smqlnlnq GYURSARAN LEGHTBrigel-Myprgi$iquibb), and colestipol

g PR T, B L BB by o e ar's

used to lower serumtriglycerides by reducing the VLDL
(%) rsgatins owhahdnhibijt dlmles&mTesyp&Eisiel’ay lpiopkihgtHMG@o@i v ahe key enzyme

inth@egépré: deSt educgl % | asma&&g}z%%égr R/Ierck @c Co., Inc.), a
f
n La%h ?FHd%HE é& \Qd frd?xlx Qf dt nl?l{rﬁBPAQﬁﬁTg(QE&dgir%asWﬁt(bRWA@%I]OL Bristol-

atorles rozi | D, Par ke- Davi

Mys)s Sepiitiboge ané ptoammant(LIHi’EORpWamgr Hambert)Jchol est er ol
| evel s in post-nenopausal wonen; (6) long chain

(ﬁlnﬁ)aps?ﬂ QIEIRAL 5310 Q%Xr“nCB-%&lngfsexwgh B%Hisﬁ&oﬁg&?&iofl 3f VLDL and
ower Sserum

is effective at lowering LDL;

(4) fibrates are used to lower serum triglycerides by reducing the VLDL fraction and may in

some patient populations give rise to modest reductions of plasma cholesterol via the same



triglyceride and chol esterol (See, e.g., Bisgaier et

al., 1998, J. Lipid Res. 39:17-30; WO 98/30530; U.S.
wdarats/12070 4, 689, 344; WD 99/ 00116; U.S. Pat. NOPCT/US2005/020662

5,756,344; U S Pat. No. 3,773,946; U S. Pat. I\Io.

4,689,344; U S. Pat. No. 4,689,344; U S. Pat.

B At 3@@@4@%@@3& hyeet lagbfor f"ﬁgd gemfibrozil

(leﬁ]blpg%,pds}@ Pat . . 5,756,544; U.S. Pat. .
6, 506, 799) , phosphat es of doli chol (U.S. Pat. No.

(4 613, 593)  and azol é%yggg%o%glqg%x?vﬁ ‘ﬁgzpar%agmpggstal women:

tri al ycer| de and chol esterol |evels. [0014] None of

()hse 6hdifi Calphyody@-ialibex dicu@sids OhavieOBedn Meported to lower serum
chol est erol safel Y elevate HDL levels and stinul ate
trigtyperide @ad gholggenol ¢fee; Iges.eBisgtieept alt,r OB nénkipid Res. 39:17-30; WO

9F0S4FS rsstﬁ ea@ g&%@?% 89,0811 6+ s ChIQ! ﬁ“?‘%é’é 344; U.S. Pat. No.

Asp pat hwa dlating dietary inta

3,7259686;i DG, P&ty Nohewiss,3a4; Ulsolras ey, a@l6s9, ﬁﬂdUtSWQ’aMN?L 4,689,344; and
pop ul ati on. ApoA—I Agonl sts for Treatnent of

Ulr%/é’étf NroBeSPéPleni a [0015] In view of the potential
role of HDL, i.e., both ApoA-I and its associ ated
mﬁarwmuqu iR 1ddRG: Phelse®kt, 00g 2QAS NBAL. No, 4.711,896; U.S. Pat. No.
atherosclerotic di sease, hungn cl’l nical trials
5,060,584 BG. PateNmn’ﬁJSﬁéﬁQP)j phosptiates df dglohol (LWEr Bat. No 4,613,593), and

RRIOGF B b of Lt KO- ok 299 Yo disE BF i spyverng serum

trioPfldfide E]I&H‘cho%gter(;{quels DrUg Status Update, 1997,
erosclerosis 2(6):261-265); see also M Eriksson at

[0@9&3{9 ' €$¥one oghgeﬁpéu?reﬂ{% H@hlab'_ Qgsc‘ z(ﬁ“:}l%lwr féfr?é’ %ﬁ&l%é;&oa safely elevate

HDL levdls nd %ﬁula’@&(CﬂZGlﬁdeé{Q st @hﬁe%@u&éﬁﬂlﬁﬁﬁﬁént&ﬁdeg\ﬁf &ppear to operate
conmenced and dlscontln ed by Bio-Tec
on the chp]ﬁﬁtg]:q]rérﬁpg]o&[faé wayA'g}o ulL;}tmgggeg%ry 1q{@1|(ea|rgcyﬁ]éqge sythesis of cholesterol,
e sing ApoA-1 to treat septic shock (Opal,
and the L ﬁit Ht ed HDL as a Treatnent Strategy for
ApoAI@mssltssforﬂa%entﬂfmvbatmmmmmnah Confer ence on Sepsis,
28-30, 1997, \ashington ; Gouni et al

r.
(09833 Jn ‘L‘?‘ﬁu(zf ﬂ%@spotgﬁlaigglelafémllevh Gre DO DEAD 45 ts associated
e r Yat [
phospholg;(? X di\lﬁlC:IEllleO ncglogs% g[‘gp }%h(gslc’ﬁlr&n%kiﬂﬁg&% glggv\ﬂlfngbai I}ﬁals utilizing
recombinantdaprodscedl Apary:l veerg comibpnddd dﬂsSorﬂmbai glai ﬁppatﬁtly ré-bammenced by
is difficult and expensive to gro uce

UCB Belgtyyys (Pharmapropests. Udeto 33/ 09965 &R F?@a‘neun 30, 1997; Drug Status
u Rs UG B INLY
Update, 1@@9 jtg%géae;}%zs?igg) ieé?tit %t g!)soll\?lt EHK%E# ?ﬂgorg%&h gﬁl(;e Role of HDL
in Dlseasd@re\keﬁtlyn 0NN 7ex5 11096, ForoWieeth; dackd & Milldrf 0970 JVLPORes. 38:1267-
1 In view of these drawbacks, attenpts have been
1273; anqgréMQ nﬁy

M1 HEgpand Vﬁé?)??@é@“fﬂﬁlaftnd discanginpgshiay Bio-&peh CPhapraprojects,
Apr. 7, lbﬁ)é éﬁ‘ita\sv\’v%rje %isslooaftteli%g% ulsmg ?d‘tr@&t*séﬁt&%@&ic ﬁg)ai,h%econstituted
presence o rep a uni que secohdary

HDL as aSTrettardent Siratt@afor Sepdis)" IHEs mhdh&rrmtmnﬂ @dnd&snod on Sepsis, Apr. 28-30,
anphi pat hi c a-helix Segrest, 1974, FEBS Lett.
1997, Wabingion, 58:; Sowt et aletl 9. /. LnigoRespRATIEINAS; EevineWi96/04916).

However,':tlllnrel‘r:et a{rg Iﬂ*na%g)%ltfalls associated with the production and use of ApoA-I, making it less

than ideal as a drug; e.g., ApoA-I is a large protein that is difficult and expensive to produce;



Genetics 8:103-117), nost efforts to design peptides

which mmc the activity of ApoA-I have focused on
waole®sgrang pepti des which formclass A-type anpdi/psions 20662

a-helices (See e.g., Background discussions in U S.

Pat . Nos 6, 376, 464 and 6, 506, 799; incorporated herein

signiﬁcar%ﬁléa neggafﬁlkl{)rg o%c}/ lé]{ilte);grroggeéﬁtrhgg Irb? CLeo OO\%@. Fe:ﬁgeect to stability
during st&ﬁgé 'dgl‘?v BPAS&Give BRIduECINY HAff-1ff th vivys and Leu

I'dues arranged periodically so as to form an
[C@dphi pdh hviev af ielse drawtiatks, eqalabtsH}ade d»pén Iriade amqirepare peptides that

mimic Ag@ggoggl%g:ggﬁel;eayca%%ﬁ&ﬁELéég egtfldl(%(e/iéie %gﬁgg tl’?et pr%sence of multiple
t Shddl -strudidRY featureBnOh m_ lass A amphipathic a-heli
repeats 05%5%%%%% 1065 )S ruThe eELKrepeptle shar easCleSA) saem 1¥]a ¢ Geix
(Segrest, HOm)| KGHS Vet B8 1T -21BG SEGi@stf a7 aug I;rﬂzmo aTRPPAIASH Str'ﬁhnm(ELEF{mctzon and
i de was shown to effecti veI y

t
Genetics @nﬁ% haobi Bllogsefgﬁg; 6 Agseens BeRtides “f SOCI & §1§| acgmgy of ApoA-I have

o SER QIR S RS o s s <.

Backgroud3i2e4i8siaimsbin B Pahi Nas. &3 78l 464 MS@SOGE%F ancodpdmatgd Weerein in their
et al., 1985, J. Am Chem Soc. 107:7087-7092). A
entirety byjraigrengs thepefd). 22_ 1 esi due peptide was |ater found to
cliosely OHE S
BRI ° 1Y ey P o Bl ol P RO PR si RS 38 composed
entirely dfﬁlpu ned wat Eeu Iremdubh Grrﬂn@dlmnbmcall)hedp BS( td)f(ﬁﬁhkz&f amphipathic a-helix
er Ay or r epr esent ed

ith
with equaldwéfqpéﬂsﬂ artﬂ’oli‘bﬁjir‘?i)hohlc ﬁ&wA("EL{(wagﬁMFwsmma et1ggg 979, J. Amer.
t
Chem. S%ﬁ%ﬁ?%lg %ﬁomggﬁgné Ieggy L%pep? | desgrb %55010651 10657). The
ELK pepgitle ahares 4#9%0seqB&iAS Hdbitdldgh( G')th31h5498-]258 fragpenat oVARbA-I. The ELK
al 1981, In: Peptides: Synthes
peptide wasshewy F(éefﬁfﬁla?la/@ﬁsocm&wnhmomheg@ds ppd mims; sopecofthe physical and
ckf 5 5
i PB4 Lo 2EoE 7Py, PRS0 s B IR et 18,
Science BX3VRIOALS5 5L Adkwshithh de sl w989, desragNakagawaadied., UHES, A6im. Chem. Soc.
LAP- 20 and LAP-24 (cont aining 16, 20 and 24 am no acid
107:7087- 1920 Axdimepetibist A 2vispigiye peptide avas hpsercfoungrishinpretdhesely mimic ApoA-I
than the %ggéljngrgg?%? %n%h&% r%%ﬂyep%gs 5\954%&&9}4@("& A \ﬁyﬁﬁ )7 (‘:thlc 1S Ipunctuated in
the middf@ByEa }Qh@&ﬂéa&efj (dlmeﬁ(}hﬁﬁﬂPfo);JprlréSEntEﬂlQh@hﬂr&&aﬂfﬁr}{;ﬂ@nal domain in
an‘g pathic helical domains associated w t h
ApoA-I (¥g qtgapf@;f»f 6L.ei9gRs, UBEYr est et al., 1992, J. Lipid Res.

B 2 A BN  Er

(Pownauleeragt h9832f PZQIS@SAW@@ 31S413268SSRrdoW & alG QBBEfIn Peptides: Synthesis-
pi d- bi ndi ng properties to nodel anphip

Structurepiagxpp@ggl{oc[no@ﬂﬁrosg, Jitise Pigice Kheip: &9t sRQ;ﬂ(chrglpI_i@ 253- 256) Based on

lipid bindi on§tH%16|sS \év%tgeeﬁha%m d’% gétt?&e:]a%%ﬁg&gropegs: eervgr% f’pletgn %s Syere designed,

" named Lmum $ Alpe2ONRRNTLAPRUd cHithidlingdl 62nd ah@Ad anffd hdl@kdsines bb@pectwely)
that the helical potential of a peptide al one does not

These mdshampbippilyTreptides/shareorp feRperserhomedogy with thgggolipoproteins and were

designed Bff) Or{ame (}%}}ﬁ qphl%l%#rag%)k%rlgg%%z d9 202) %%'\I/lte)eg' t%gﬁ?% %hemgle%ﬁo Aetgr(?g cz:n%phlpathlc

helical d&mmp@p;obﬁeedr@ducas@'npdpsot%g l(ségrastfe@w.pmmhpmﬁu GRes. 33:141-166).
surfaces as well as its ability



to activate LCAT. Wiile certain of the LAP peptides
were shown to bind phospholipids (Sparrow et al.
waeppsal37reont roversy exi sts as to the extent tecmismhs/020662
LAP peptides are helical in the presence of |ipids
(Buchko et al., 1996, J. Biol. Chem 271(6): 3039 3045'
From the[%%G eestsélga:, %lg{\g'rg?cggflﬁgﬁgl{}%te gyrﬁRgﬁgglr f}gatz(é)p%qg e ue 1S necessary to
confer lir@ Bherfis &)Qng(ﬂt:l ﬁ‘@atﬁf‘d ptifi@si dues that share
no sequence honol og h t he hellces of ApoA- |
[00EANhnelStedied weth mutallﬁﬁﬁ)f LAP2@Bmitaininglagmoline residue at dlfferent positions

. 255( 3) 464-11472; . Segrest et al. 983, J

in the SENEMY H58essD éﬂamé}rectﬁfiatsoe Bl e@%b@? bindigg) gnd LCAT

actlvatlolfj (B%l ﬂﬁ?ﬁ’wthg gbfénﬁzh%f %gﬁpﬁ&@él@ﬁ&dd@@ hbCRhd Q)%@A‘Fsdcf?‘f/atlon (Ponsin
l'ass exc ea I poproteins in terms

etal., 19$ﬁgdlr Bpii] okean. msmem 92®-920) e Mpredvealthe prtS8iee oN&tltheilx breaker (Pro)

close to t@ggg dlp,ogz}él m:ggtge nggerf%e b?lg Ifoggxi')})sop%eflpl sg%géeggtg)/v%ll as its ability

to actlvatggg?ﬁé’g.ey %g@gpcﬁfgché?, @gdeAsl\géﬁ eS GQB {(ggglrdgﬁlﬁsphohplds (Sparrow

et al., sula’a), ,conﬂ:&&@sy &Xilds ag to tBe lﬂ:dteﬁStoV\whlhh IUMPSpaeppdm arddmliealdn the presence
er pe?tldes having a_reversed charged dj stribution

of hpldsl(lBRl@hlfqﬂé ah g% ehthide, C%é@@s%oé?éﬁﬂ?;yzéw fhal 994, Peptide

R hqg strlbutlon is critical for activity; o
eseare %{ldes with a reversed charge distribution exhibit

[M@Or easSugrdst lo} @/.alhdviensyinyhesizbdtpeptidds OcdnkysdBASf 18 &834Aam1no acid
) mmcs and a |l ower helical content in the presence
residues thapshgee naeequence domology with hghelices ogAgpA-I (égﬁqhs etal., 1980 J. Biol.

Chem. 23 PGRT115 GO LT ofiof . 2582996 225 Bl sequences

were speclirRally 268 A& kb mifZ6tie mppliifathic wdlical d98dins bf Bilzﬁ;k A exchangeable
~ Chem  262:9389-9396; Anant haramai ah et al., 19
apolipopiggins B@srmWydgn@pbwgg@nq@iE@g@erg F’O‘UZJI]%% Nature 299 371-374) and
n ept i d G dor
charge dﬁ?ﬂ%u§gn zgfc'%%sq Seg a{l eﬁ%@g %94391{9%1(%32 lafg]etggo h&?& 3%&%%2? . One 18-
residue pepidélltBe "been péiﬁﬁ‘dleg nag deApiaddt rabarahade] €lasald. a-htRYQSegrest et al.,
Arteriosclerosis 10(1):95-105; Venkatachal apathi et
1990, supyp).  Stadigy withishese eeptfdst red pibar paptides kving 3 teverserbeliapged distribution,
like the gons i 18 L}f@ h%v%cédél elr”lﬁg sﬁg\g he chléf’g%q%ﬁ?@‘ég 1@??5 F%tslca(ltl for activity;
peptides afitheaGBvepasll éHabge @iﬁstribhﬁorli'l)éﬁﬁﬂah&fdcf@ﬁedhﬁlbld%ﬁn@f' rélhﬂmanto the 18A
ApoA-1. Like the peptides described above, the hel
class-A mmlﬁ%andogz lqwar iepiegh cpatentiashp pesence of JirelidKgaellinad 44@ 1980, J. Biol.
2
chon. 295 S GERPA SRR 423900 AR EREE o5 cuns

al., 198NSU Bl EhymC DEO:06Z56210260; Bphkll eLsl A8y, 0l BatleChen. 262:9389-9396;
the center of the hydr op hilic face and a hydr ophobi ¢

Ananthargmgiad epfil.| 994, 44’1&&38’@661 Wiol 28%1HI-IED- of  this peptide

lde@r\f8[‘?&“&&8%{5{1?%&%8%?%5%&5 g- %&@érésdues b A the sequences
of the KYRBKafaGtimbRPApSHA-1€hasdlalso HOGL, de&@ﬁé@)(Anam&%aﬁaseﬂ al., 1990,

primarily on in vitro studies with the peptides

Arteriosalerasis | Hid):2bd0%, Vankattchalapathi ¢l o) lr?&é dfdr deatfdroration and Biol.

Interacn%f%sw : Q’gffi)‘f g’ gte 5%5"%65 ha'ﬁ"a g]?qcuteh(ge? w%%gom?q%ﬁ% ﬁ%nfo‘fymg the most

prevalemarebi@hé xthéagu 'pBQtl&Q@f fhie W hotheNAIIRH céCST HIHRR Apdrst.eL Bl the peptides
at ydrophi i c-
described above the helix formed by this peptide has positively charged amino acid residues



hydr ophobi ¢ i nterface and negatively charged am no
acid residues clustered at the center of the
whymsomird ic face is required for |ipid affiniegr/esmo5/020662
LCAT activation (Venkatachal apathi et al., 1991,
supra) Amantharanalah et al. have also indicated that

s S B SAES Ct S0 B BBl st

at the centéridtithe h OPMHE eRRoBI G HyArHHBbicthgle 188! th¥n 19(b°aYWhﬁ@ a dimer of
i nportant role in LCAT activation (Anantharamai ah

this peptidé is so:hﬁ)@ﬂhat sffpata/)e in aBtvating TAE, thsnm ehbibited poor 11p1d binding
d.t hat phobi ¢ angle (pho angle) of I|ess
pmpemestﬂgﬁ‘?ﬁ qaé’aﬁ‘\‘ é’q‘ffl’ gélofsBPra ptl mal |i pi d-apol i poprotein
IOGQﬂF” e’Ba§écﬁ£’x‘n‘nh l?y naﬁzdvz%ssﬁuﬂé‘scﬁﬂﬂttﬁe Eéﬁtldteg‘%egcﬁ‘bg@tab% a set of
di scoi dal particles having the peptides around t
“rules” hazsd’g}ergﬂfd foh éesllgrmgjpd:pltlﬂmhlch Bnamsén@rfund;@ﬁ bf ApoAHi. (ﬂlgmﬁcantly, it is
Chem 66(24):16120-16127 seneu et..al . have_ al so o
thought i SRR ¢ \% B EphB v ¥ Ehasehrepigues clyyigiRd BB S pudrophilic
hydrophof)ﬁ:qlwtcrrﬁge 395 nle%ﬁgeﬂp&ﬂa\t’gd' ARinb Ve P %S?{ﬁé? %i‘ustek,QlOgtgﬂne center of the
However, despite the progress in elucidating "rules'
hydrophiliofacel esrregmnre‘cbfoAﬂlpi@- dfﬁnm;gamrd EC&T zlablvdMIE(\fdmdiaﬂael&ﬂapathl etal., 1991,
ApoA:- | agopists are re s, ha |ng an 40%
supra).  gpant %ra@g\aﬂ\ﬁftfg/ Bve o dedic @Ahf}t Rm?gatb\f fely ﬁEarﬁsfbﬁla gesidue at
t
position 1 emhi%(rﬁlgt § h’ﬁég é)'eﬂufeepgl lc'h i$ g@%f#ﬁxgedh@ﬁg dro hlolglc gace of the
a-helix, pl‘agm ahormpd‘l’&md&vkel ﬂplhﬂ'AT ca‘ctlaatEInabAaanthdranaulab ctthall; 1991 supra).
mmcs the actjvity

Furthermgrey Brasseighas jagicates éE%t. a«@ygrapfw% Gagle épgfa@g% 03 leskthln 180° is
required gﬁ'&gh{#ﬁ%&ﬂaﬂi E&}?réotewpwn%lgg ?ﬂl?y bk Iﬁls'orhqb&ﬁl?st fRMEL formation of

l'ecul es wou 'er than
discoidal guitstdsmgving phd pl@tldg@m)smdsthe&dge bathe lt;nd)hd@ler {Brasteigri@b1, J. Biol.
the " yles faor de

Chom. OGP L1042 Tl Ssp1e8 ! RETe FSPAnHIE] SERIT Fispghobic angle of less
than 1800%}1&@%& Xl L@mtdﬁ?vapunwﬁ%;% deS| gni ng organic

l'es wth t 0A-1 are unknown. 8
[OM]ZOOHoh%&ErZOdd?ﬁTd US2 PO GR0G6 2luciBatimpryuled” fdredesigning ApoA-I
I nventjon [0024] A nedi ator of reverse chol ester ol .
agonists, {q dafe fpg Pe%[t s‘\n%k PEYEYS aredRpATies; HighavH sty ther 4Phe ofytne activity of
intact Ap V\ﬁ[lo%é:]e ?M\gég) ﬁhd% » agBnis@Ms&iTaYn PR 1itdraAR¥ hAd6Een @R nstrated to
erein: [0 nprises an am no acid or anal og
be useful taberdewd. , Tltm:s;‘rﬁieresns ragleedh facheldevetppoumt of a stableinnols@s¢ Graemimics the

t hereof , [00 ses n a id or anal og
activity (tfh'ép%fl ar@oﬂéaq]%}sngf %Rre‘ypaamff g gqoshﬁf?ecaﬁa tomxe%r cPreferably,
e
candidate H:gﬂ:; .{‘%géﬁ‘%ﬂ% EHg%J‘ege %g):t}g Iugigrg?g?ﬂéd)tglﬁfggegﬁ [ 898{?“]&!“% would be
smaller thanesx@itimggteptidasgonintse aod hhveebabidrafuactional sprectad. pRl@wever, the “rules”
. carbgxy groups,_ have been renoved

f
for designigg séiidacipys adindors of &rbhbrye b fren T lolaledi aed thy principles for
de&gnmga(ﬁ'@érﬁg fholddGles With the function of ApoA-I are unknown.



[0030] If not renoved, the al pha amno group is
preferably capped with a protecting group sel ected

w0 eBi231e0 gr oup consi sting of acetyl, phenyl acetyU$2005/020662
benzoyl, pivolyl, 9- fluorenyl nethyl oxycarbonyl,
2-napthylic acid, nicotinic acid, a CH3-(CH2),,-CO

where n ranges fr 1to
di -tert-butyl - 4- hy%gg%yiﬁﬁéﬁ§#gﬂﬁg8ﬁthyl substituted

[0zt hW mefiMoeof rdveRRb @HMEster’éUﬁ’&Isbeﬁﬁdiscﬂ@@ﬂ)’éompnsmg the structure:
substituted heterocycles, alkyl, aryl, substituted
aryl, cycloal kyl, fused cycloalkyl saturated
heteroaryl, and su tuted saturated -heteroaryl.
[0031] If not re al pha caf boxy group is

preferably capped with a protecti | ected
fromthe group(consi as RNH
where R=H, d

napht hyl , subst\i tuted ngphthyl, bi phenyl ,
substituted phe St i A gs, al kyl,
aryl, substituted , sed-cycl oal kyl ,

saturated heteroaryl, substitufed saturated
heteroaryl. 9 WD 2005/ 123770 PCT/ U32005/ 020662 [ 0032]
Bi oi sosteres of the acidic y be selected from
the group consisting of: N O-CO2H N )~N--/1,- -C02
N~SHHHSO HO=S02H O NNN NH NN SGGBH NN N S~--S
P03H20R()—|NH CONR2Z NS-M /ONNO 11
l00251 cmﬂa@aq) pargd @mwb@mawﬁeoapé@théw;n ZNH Me O N

[05&6]O_| g_'ccgnprlses aQ am1h|5| acMEor &Nlo%\ tjhlellgof, com%ﬁsMan acidic group or a

bioisostere thereof;
[0027] B comprises an amino acid or analog thereof, comprising a lipophilic group; and
[0028] C comprises an amino acid or analog thereof, comprising a basic group or a
bioisostere thereof;
[0029] wherein at least one of the alpha amino or alpha carboxy groups have been

removed from their respective amino or carboxy terminal amino acids or analogs thereof.

[0030] If not removed, the alpha amino group is preferably capped with a protecting
group selected from the group consisting of acetyl, phenylacetyl, benzoyl, pivolyl, 9-
fluorenylmethyloxycarbonyl, 2-napthylic acid, nicotinic acid, a CH3—(CH;),—CO— where n
ranges from 1 to 20, di-tert-butyl-4-hydroxy-phenyl, naphthyl, substituted naphthyl, FMOC,
biphenyl, substituted phenyl, substituted heterocycles, alkyl, aryl, substituted aryl, cycloalkyl, fused
cycloalkyl, saturated heteroaryl, and substituted saturated heteroaryl.

[0031] If not removed, the alpha carboxy group is preferably capped with a protecting
group selected from the group consisting of an amine, such as RNH where R = H, di-tert-butyl-4-
hydroxy-phenyl, naphthyl, substituted naphthyl, FMOC, biphenyl, substituted phenyl, substituted
heterocycles, alkyl, aryl, substituted aryl, cycloalkyl, fused cycloalkyl, saturated heteroaryl, and
substituted saturated heteroaryl.



I 0 10 WD 2005/ 123770 PCT/ US2005/ 020662 Bi oi sost eres

of the basic group nay be selected fromthe group
waeonsisrrng of : NH N-CN N-NO2 N-Ac N-CO2Et  NH Pé/082003/020662

1 N NH2 \N-NH2 ~NNH2 NH2 -NNH2 \N I1-r NH2 N N NH2 H

HHHHHNHHHS ONHNHNNH NHNOH NI~ NH2

L S A AR o B

i H2i HNNNNM N N NN NNSH2 NN NH2 HH H 0
— GO/MN | 1NN)N WN NH2 INHNH2N2HO
Et oNI N H )Nhl N'N ™ NNN N ~NN~ | N~

—=GON~| HNI/MWN I—H HSH HONﬁ2 HN.  NH NH
0 N
?“N AN pl
—sogH AN N s S
0
—PO3H, . g R OH NH
—CONR,  “N-$-Me R —A =0
H 11 O/
—CONR(OH) ° o :
N-0
—COR U B A =0
(ester) XN Me™ >y N
H
)><0H
o
A = >_NH
Me \S/N IN m —N. )§O
U
o
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INNH rNH2 NH2 e-"NHNH2Z H / N\ NH/ I NH N Me NH N
11 --- -4~ HOA/\NH2 HNH2 N NH2 // /] NH2 NH2 NR N
wO NS0 NN "N J~ HS HS HNHN-NNN NPRUSH$020662
H 11 WO 2005/ 123770 PCT/ US2005/ 020662 In one
enbodi nent, a half- denuded rredi ator may have the

structur H2ZNYNH H2N- HO N~N N N
Bl eteofjhe AL RS Y PRSI ROUP SONPRPBOT & N-
NNH2 NN~ [ NNHOXHNHHOXHNH H2 NYNH
HZNYNH NH'f NHOHOOHO NNN'- /OHN\M H O X HO
NHH O Xr NEFNO 0 H@-MNONH HNOARH H OI\f:CO?NHZ ~NHH N N, .,, NH NH
N2 N \ N A NI H2
J\NHZH\ Nik NkNH2 \N/kNHz \N)\NHz SN
H H H NH H H
S o) NH NH r\f/NHz NH N-OH
|
\NJKNHZ \NJKNHZ N7 "NHMe N7 “NMe, \N)\NHZ SNTONH,  SNTONH
H H H H H NH, H
H
N

S~ "NH; N "NH, -~ "N” "NH, N
H H H =
» oy i ) )
| HN—F P P
SN AN NN “NTNTTNH, N N)\NHZ AN
H H H
0
N ST D A L
~ 4 N_~ |
~ ~
< SNTNH N“ONH, N o AJF ® NHy SN
H H
N N
\ N N N N\\I N\’/N\ </ I \W
N 4 —_— N N
) I N A ey
HN.
H H NH, NH;
NH NH .
NH NH N
L e N TN N A W
N~ "Me | PN H N N
H NH N-oH NH Z > NH, H  NH2 | NH,
|
NH, NH> NR
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22r Hn O XHOHNO XHO wherein Xis selected
fromthe group consisting of: N X1 X1 12 WO
wW@ADS5M143237 70 PCT/ US2005/ 020662 X3 X3 wher ei nPCI/U$305/020662
wherein X2 is F, d, Br, I, CO_6 alkyl, OCH3, CF3, or
OCF3; wherein X3 is O, C0_6 alkyl, OCH3; and wherein
al f - denuded
ey, HREE Lo BT AR LE sl Lo
of. GQutaric-BIP-R-NH2, dutaric-bip-r-NH2,
Ac- E- Bl P- Agmatl ne, Ac-e-bip-Agmatine, Ac- R- Bl P- GABA,
Ac-r - bi p- GABAI2N ni di nobut anoi c- Bl P- E-NH2,  Hz2N._-NH
4- guani di nobut angj,c- bi p-e- NH2, d utari c- Bl P-K- NI—I2,NH
and Qutaric-bip-k-NH2. [00341 I n anot her enbodi
a hal f -denuded’nedi at or may be sel ected fromthe/wg/roup
o consi $ti ng off: 2{3& di met hyl gl utaric-f-r- N2,
i i c- F- R NH2, HWW NH,
o Qurlari ¢-f ﬁ% Succi ni c- bi ng/
Succt ni €- Bl P- R“"NH2, Succi ni c- F- - NH2,
Succi ni c-f-r-NH2, 22d|methylglutar|c bi p-r-NH2,
2, 2-di met hyl gl utari c- Bl P- R- NH2,
HoDi et hyl succi ni ¢- bi p-r- NH2, HO.__O
met hyl succi ni c- Bl P-R-NH2, G utari c-zf(- NH2,
o cci nic- F- K- NH2, SucmmckaI—@ 2~ o)
T H H

N ‘%/@%W ﬁ\”i‘lk NH2, /MN/?YN%N/\/\/NTNHZ

N
H metchyliucci ni c- f glg- NH2, Di met hylBucoi nix- FHK- NH2, NH
D et hyl succi ni c- Al c- r-NH2
2,2-di methyl glutaric-Aic-r-NH2, G utaric-Aic-r-NH2,
c-Aic-r-NH2, Qutaric-Aic- NH
Tet\jgzol am degl ut ari c- Bl P- R- NH2,

3} 3-dimethyl glutaric-Aic- R-NH2
o met hyl succi ni c- Ai c- R NH2,
Pt 2,3jdi thyl gl ut agj c- A c- R— [oo 51°Fu||y denug
N/?E( rsflxﬂ/\qfor dance vv|t D\)Jh‘mﬁ\eﬁgf
H the xpredent inyention may be slé edx frém t he group
consi sting of: 13 WD 2005/ 123770 PCT/ US2005/ 020662 Tt
O0 HHO NH Nu NH2 HO H NNNH2

HO._O Hojro
NH O ’j NH H O
HZNJ\NMN%N/YNHZ HzNJ\NA@/\ﬂ/N\‘/U\N/\ﬂ/NHZ
H x H o H Y g x H o

no

wherein X is selected from the group consisting of:

| B
J U
DI
AN :S; AN
| - X 1 l —X 1
=
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NpHII HIl OOHNOOI HN ~ OO0 HO | ~NNUNH2 HO
HNNNuNH2 NHII Hit OO0 HNOOHN HOOO O O NNN
wOREsHE7M NN NH2 Hy Hy OHN O HN HO O 0 O BCT/US2005/020662
NN, i NuNH2 HO N NNuNH2 H1 | A~ H 11 0 - HNOHN OO
H HO N~HNY~ HORN HN'~ OO0 NOO N OO0 ~! N H Hoy

HO~/\ NH-iNII N> NYNOONOON 14 WO
2005/ 123770 PCT/ US2005/020662 HO ON O O O Nom N~I'N
HO N NH H HIIHID ONO NG OX3HO~NNN~NHO~N

Ham \ i NI N
1ok Oxz

wherein X is ;
wherein X; is F, Cl, Br, I, Cy¢ alkyl, OCHj3, CF3, or OCF3;
wherein X3 is Cl, Cy.¢ alkyl, OCH3; and

whereinnis 1 or 2.

[0033] In one embodiment, a half-denuded mediator may be selected from the group
consisting of: Glutaric-BIP-R-NH,, Glutaric-bip-r-NH,, Ac-E-BIP-Agmatine, Ac-e-bip-Agmatine,
Ac-R-BIP-GABA, Ac-r-bip-GABA, 4-guanidinobutanoic-BIP-E-NH,, 4-guanidinobutanoic-bip-e-
NH,, Glutaric-BIP-K-NH,, and Glutaric-bip-k-NH,.

[0034] In another embodiment, a half-denuded mediator may be selected from the group
consisting of: 2,2-dimethylglutaric-f-r-NH,, 2,2-dimethylglutaric-F-R-NH,, Gluraric-F-R-NHp,
Gluraric-f-r-NH,, Succinic-bip-r-NH,, Succinic-BIP-R-NH,, Succinic-F-R-NH,, Succinic-f-r-NHp,
2,2-dimethylglutaric-bip-r-NH,, 2,2-dimethylglutaric-BIP-R-NH;, Dimethylsuccinic-bip-r-NH,
Dimethylsuccinic-BIP-R-NH;, Glutaric-F-K-NH,, Succinic-F-K-NHj, Succinic-f-k-NH;, 2,2-
dimethylglutéric—F—K—NHZ, 2,2-dimehtylglutaric-f-k-NHo, Dimethylsuccinic-f-k-NHj,
Dimethylsuccinic-F-K-NH,, Dimethylsuccinic-Aic-r-NHy, 2,2-dimethylglutaric-Aic-r-NHjy,
Glutaric-Aic-r-NH,, Succinic-Aic-r-NH,, Glutaric-Aic-R-NH;, Tetrazolamideglutaric-BIP-R-NHj,
3,3-dimethylglutaric-Aic-R-NH,, Dimethylsuccinic-Aic-R-NHj, and 2,2-dimethylglutaric-Aic-R-
NH;.

[0035] Fully-denuded mediators in accordance with preferred embodiements of the

present invention may be selected from the group consisting of:
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OCN Hi ONH2 NN ONHL HN AcHNN H 0 1.

[00361 In preferred enbodi nents, the nediators of the
w@e®@sard77o nventi on may be selected fromthe grOLPS2005/020662

consisting of: dutaric-bip-r, E-BlIP-Agmatine, (4-

car banoyl but yl ) guani di ne-BI P-E, d utari c-bi p-Kk,

(4 car banoyl putyl ) guani di ne- bi p- GABA, (4-

anoyl bu |y ani di ne- Bl P- GABA,
utaric- Aic- | ne, (4-carbanoyl butyl)guani di ne-
phe GABA , 4-"dpet hyl gl ut ari c- phe- Agmat i ne,
tari c-F-R, GQutaric-F-R, Qutaric-f-r,
AcHN {niK-bip-r, Succinic-BIP-R Succinic-f-r,
ﬁutarl c-bip-r, Dinet.glutaric-BlIP-R

succi ni c- Bl P- R Succi ni c- phe-k,

succi ni c- phe-k, D net. succinic-Phe-K, 3, 3-
d| nmet hyl gl ut ari c- phe-agmati ne, Di net.succinic-Aic-r,
glutaric-f-(et hq:go)Agmati ne, Gutaric-Aic- r,
Succi ni c- Achr utaric-Aic-R

‘tetrazot - -yI)qutaramde Bl P- R,

, 2-di met hyl suggi ni c- Phe-agnati ne,
Diret 9Succi ni c- Ai c- R,
ACHN B ',\rl cycl opentyl gl utari c- Phe-agmati ne, 3, 3-

i P yWglutaric-F-agmatine,
ri c- Phe-agmati ne(Bi s- Boc),
|c f-cyanoagmati ne,
i c(tetrazol eam de) - Bl P-agmat i ne( pyri m di ne),
SUCCI ni c- Bl P- agrmtl ne (pyrimdine), 3,3-

sp cl ohex I ut bi p rimdin
é5 \l{retll‘?yl’r@%(fiﬁ‘? gr e %%nae%n%?.lﬁ wt@&y&/ HeaPrRespt Yivention may be
33& T gyl tYLSHsHbRE | Cofi C-QUMRLIAGR:,  E-BIP-Agmati 4-
SeleCted rcﬁlr%l di ne), é}&%g D&lr% elt%y 8I utari c- Allc-r agmat | negmalne (
carbam(()ﬂiwtylbgudmde)e -BIP-E, Glutaric-bip-k, (4- carbamoylbutyl)guamdme-blp -GABA, (4-

carbamqyébutyll | rag%m%leg et )ﬁfglalrjb r%%cpilggﬁggl glléen?::{grqa Tm%g{ lt'lytl)a:guanidine-
i d ”
e S EEIAGN DAL Gl e
Succinitahlpno aEhdtmic- BHT-BoxySLtcemm -figl Pmetglaenicbipsr, dammxglutanc-BIP-R,
o e S HEAE i S s e, 55
dlmeth)?gtl’tgﬂb g‘é attulﬂse Rk & Ringc- Wr Dauaaks ?&Etﬁ%(f)]&%‘agle Glutaric-Aic-

I c-phe-k, Dinet.glut’aric-F
1, SucciBiciAar, cGllEta‘ﬁ.c AJ@EIRS(]IPthﬂamlgiaS{yO’glum&meskﬁliPl-& 2 Aedimgethylsuccinic-

any under. vati z 0 and/.or .car box ) )
Phe-agmat%le, %imet.gucc?%c q{ 9 3-spirocyc l’rl)ope}/ltylglutarlc-Phe-agmatme, 3,3-

dimethylglutaric-F-agmatine, glutaric-Phe-agmatine(Bis-Boc), glutaric-f-cyanoagmatine,
glutaric(tetrazoleamide)-BIP-agmatine(pyrimidine), Succinic-BIP-agmatine (pyrimidine), 3,3-
spirocyclohexylglutaric-bip-agmatine (pyrimidine), 3,3-Dimethylglutaric-bip-agmatine
(pyrimidine), 3,3-spirocyclopentylglutaric-Aic-agmatine (pyrimidine), 3,3-Dimethylglutaric-Aic-
agmatine  (pyrimidine),  3,3-spirocyclopentylglutaric-Phe-3-(dimethylamino)butane,  4,4-
Dimethylglutaric-bip-agmatine (pyrimidine), and 3,3-spirocyclopentylglutaric-bip-3-
(dimethylamino)propane, wherein any underivatized amino and/or carboxy terminal amino acid is

capped with a protecting group.
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term nal am no acid residues in the above lists of
preferred nediators are capped with a protecting
w@emsp237Thus, if not renoved, the al pha am no BPEDUS2005020662
capped with a protecting group, such as an acetyl or
a di-tert-butyl-4-hydroxy-phenyl. Likew se, if not
[0037pVedn ORRr ARG EAT DWOUIHERYP the mERRREY Whi Mb@ selected from
. protecting group such as an amne or a
Dimet.sugginicephe-k Bigiet. glubayidrloRy opBlemaric-F-BE  cour se, any ot her
ect | oups disclosed herein may al so be used.
I@Q?Li | e%ﬁ%é%@r P& PB??S%?P?X FEOWhe ARY reWerydgad nentno and/or carboxy
terminal b@@dcid R&idiRdiAther8o o 118 f | f8dd; | ent. :
of the invention mmc /IApoAt:#ﬁfﬁﬁéﬁ%ﬁ&gﬁ%@g&p{g@ﬂ@.apmtecnng
group. Thus.af boomthoaspdbe alphhesenonedipisorappat withal #68eL® Sz group, such as an
compri sing three regions, an. acjdic region, a
acetyl o3 S4B oy iRgHnr HEpVissgiion! remaved, Biessioha carboxy group is
capped Wik Pfotechin Gith&s R V-t S PBLRIR1RaRQsi tivel y
PP Y e har gedecrlegiggﬁ!pea nege?tivelﬁé%ghéirléééggﬁtgg?gﬁgl%gﬁﬁhgwﬁ' Of course,
any otheneteetingegtoups disgdset! hereir may also bdhedl ocati ons of t he
regions with respect to one another can vary between
nol ecul es; thus, in a preferred enbodi nent, the

mol ecul es TRaliRh BRI Aol dllbaSLAL 1 ve
positions of the threere nol ecul e.

1003 ea s hicmitrrers pif &I mgatefertbo enbedihtentstdfehd il &tidndhimic ApoA-I

functi %gn%lt.ate &;%gnd | comprises an acidic amno
netion apd aetiyily.; PaS ppget, thesq medigiery are moleaulsssemprigisgitiwedregions, an

acidi 68 £ UBopHARY (&g PARIEatRIN hg-d6Lkved. residue
i e, Bt D98 BT IR 8 AR s ety
contain aopéretively ehaged degiomodinagnively Haepedolegion) ahd MAO@ICh&RBd, lipophilic

[ by a single residue having acidic,

regi .ﬁ)}e e%‘ﬁodl efd

gion. The [ocafiPns of th egionsi with Eespesh &0 org atethes Camparbahwsica malkales; thus,
in a prefcdf¥d ntRRiHent PIRE Y1 | &di qg‘P '% Eﬁer efghred .

pre enbodi ment s, ’pdtﬁhe no Lg%urﬁg(%la%e i a% ?éragdlgsg E%%bvrei Rogitions of the

three region neithsn ofacin anelealle. D-Waerehs i gome meéfeftéd eatBodinadfid, dhe molecular
templ anal ogs (synthetic or sem synthetic), and am no acid
emplate (&rerppgatcp gt_sesr_f@racg{%lﬁ%p@, acyI-derivied rreqy@y:, R higppltilic amino acid-derived
residue, af@ h®aSic ANMNS 2 A8 Id8ri . r an. i i

e ot G or 1 pogﬂ? i gggﬁne’g%kg%?ldﬁge(épgutgq%?n 4Angdigior of RCT, in
other prefered epfbodamehts thasiadecatir noodet icah be Sintbedicdrby aRaloRdresidue having
acidic. li th}ﬁﬁeof the residues being joined by peptide or am de

e, ipggy cflﬁ‘%%@%@gm%ﬁ“@k%@r gXangile the amingracile ghenytadanirR

0090YP! | RESoRAR HREf A i tam cid),  an .

. [ aﬁ)rpnati c (r)esirgug%% p@&%&é&%g)ﬁgﬁ%lg Blaezsj}aéorﬁrﬂfn%crr comprise
trimers ofgehwlalrRsirduen(iae géids, nejino ¥Wid kealodesymh@RWrabmBHihatior S1d amino

id d . of RC} shar(? t he common aspect of reducing serum
acld dertvaivsse < PR PRMRI R AJYIST 81t aRdndspandicidie eminedcist residie peatalog thereof,
a R WY Smino- £id rd j St er ef flux), . )

1 aroma abirl [ ylmt 0 acti vag{deréﬁfg%%'?@?ﬁ{]g%bl %Ot?y&}doglhﬁsé? &3 dcid residue or
analog thgeoflitheHBsidoenbeing ainediby peBtiNOo2 BMRI1RHA7 Bnkages. For example, the

i PCT/ USE@%?/ 020662 [0041] In _another preferred
rimer - SeHRHisai ComREsste dnapgificofresidife(glytastiol aeidlr o aromatic residue

henylaldn{RNSRP L thaflt &fif i ”;%ﬁﬁ N ek dqdr.o a :

(phenyla i p?)]phi e gr OSI;IJ&%![%% ré;sﬁig\gél g?ég'ua? ﬁlgen%l%é%éé‘g%l%régeqlﬂgs of RCT

share the s@ymen@epeckKdf X&u¥ig S¢éhumX2hH3sterdt thtdngflenfain¥he Idgicst: andlor indirect
acidic. amno acid _or analo t her eor: is an

RCT pathiySysl al !
pat g?ﬁn@'? p dncggasing chplesirial eflux) abdity&e actpiatedaf Sgandbilatyity increase
serum HDKRoh&nfrali@si ¢ amino acid or

23



anal og thereof; Yl is an acidic am no acid anal og
W t hout the al pha am no group; and Y3 is a basic
wa@miosa2xdes d anal og wit hout the al pha carboxy groPsS2005/020662
Wien the amino termnal al pha amino group is present
(e.g., XI), it further conprises a flrst protecting
and car,bgx erm na ha ca X
[nglglup i aB(Pt grel?ff:}e(rgd gemb g%{entt efrﬁ?cilﬁg Eﬁ){,ﬁﬁﬁ? §B§le§terol transport
preferablP @eRAPHsRN A 6l HBur #Ulpopiline %bﬁﬁtand (2Bhd10 rghﬁfpmaﬂé”c)omprlses the
protecting groups are prefera l'y selected fromthe
sequencegXa uii2-¥Gn N IsK2¢p, off h X2e¥3 wherelph&’uylls soetopdic apiinghgid, or analog

thereor; ga t h | It%g(grgz{ ]??o&mlfcggr%lgl()% Oéﬁlaalgﬁ %ge%_og%g%s ég%oslicil?mino acid or

analog th%@ﬁﬁlaﬁ &h¥tidicHmihe %Elﬁ%ﬁ%%'vﬁtﬂbﬁgﬁl%?xyahﬁﬁﬁﬁﬂd group; and Y3 is a basic
napht hyl , substituted napht bi phenyl

amino acgludmtdgt withgmht thecaipha casbrgt groun ewlmattber aoinol telsmn@ll dkgHa, amino group

. |, b t ed f
s presenlele TR A" bt Spgoe e sy PoleUaY vy HEATHELE WAy termina
alpha carBRd &B6p s fEsent’28:., RES ﬂr}qﬂﬁ&aefoﬁﬂiﬁéest & E&bﬂ@*}ﬂotectm% group. The first

pr ot ectl ng groups ar€ preferably selected fromt
(amino teglmwp) wotesiig grogpofiregmeferabi yngeletahfras thilgRupttensstiig-of an acetyl,

phenylacq&]p%{%hiﬂl bZUB%@_ h%d(%ox i ilg%g%glb gt(ﬂ%ut @z&rﬁ%t&ﬁ&é S ganges from

1 to 20, anH Qﬁtahﬁ&’é @fd &b@ile‘ﬂ%%’/&l:@@l df Mutilai M&droﬂ‘lpﬁén'yf Whtthyl, substituted

aryl cycl oa used cycl oal .~ sat'ur at ed
naphthyl, Ifésﬂ@ﬂohnpybnyl,ssubmtutled: phehys atibstauted hbﬁetoeycdem wlkyhadyltsubstituted aryl,

i ke. der of., the acjdic hili and hasi,c
eycloalkylyfised oAb} Sftumfeg Asisrostil St SR ated el anp fhe like. The
second (c@fhbxy 8Mhidl) proRefh PLBupeMs p?é?erﬁﬁ@“sbﬁ':@teﬁ GERPHE %%Jprt%‘hswtmg of an

retain the ‘basic features of the nol ecular np
amine suE:Ii)CMZ}NHm vadreot Rer dirtbrv-dutybrthydtdxe-phedylanephtieydn substltuted naphthyl,

0 ted i a larger entity, uch as
rvoc, phglosibtiyed itheivhosditingd' bebipordFecaRy. Ypbbhap e ant
cycloalkw%gedfk%ﬁhmyl fsmﬁrawweter@&;m Quisktihded ma@h%etewafrﬁrana Shelike. The
nmol ecul’e of "t he gener al ornul a NH2 R- COOH or the
order of thesiciling lipbplhilin and pept aoéndbaadd (vy anhiegspﬁlemot) @i beoscrambled in any
acid, where "R'is one, of .a nu of .djfferent s
and all pHSe Trroyids cpPRUREITE RN Peve AN Ghomglegytar model.
[(fOIQQ] LR RhYhGeaRbbdiflcht] thOHRMiaH A ‘tﬁ:cin@&‘pora%d edla larger entity,
al so be a substituent referring to one that is not of
such as aphlandevaffrabqut@andﬂlauahcb ycidn ded naidaqule. ac ds As used
ei n, erm ‘am no_acji d resi due” r rst he
(ORFSET orsored hEetniiaeme s AR eER Ehasn&ter b lgelif §F the genera
formula Nﬁg @Hﬁt@(ﬁﬁﬂ'& m@@&ldde Wﬁhﬂnoa B@;qmteooeaﬁﬁ‘é)m&eﬁarém dMno acid, where
acid. As used herein, erm™am no aci d anal og”
“R”is one ef ermsintber af diffenett widsl chaem VR cad beod sabstitiennefading to one of the

twenty g %éﬁaglf;(tc% %Hpngsz}cp ¢ ggjac‘f?g{a ofbregarr?s%sB \éntZrtﬁfelﬁgna S{oocglg tBiilt is not of

the twentg%eﬁ‘&lCQll C&I&i%lﬁﬁ 'agdé nAWs&hhérQﬁ"n el tding “ei?nigiﬁoaeﬂ r@ﬁ@ue” refers to
een rep aced a bioisostere thereof

the portidrhaf fhedenindedtid svhith' wenindexdter émﬂm@arvmttrsmo]‘ecmlhe)vhen it is joined to
resent inven . 2005/ 123770 PCT/ US2005/ 020662

another attfg, i AR g Tt &Y Ble T %ﬁoo%%wm@ derivative

of an amlan %@*d%a&&ﬁ‘gb ng&nﬂ' thﬂ'ﬂlﬂ&s 3t it By 2t fabtf Shelelem R, Ssﬁhﬁ‘gs &k example,

l'east an ele such as an al pha amino or car boxy
an alpha gmomepgrodther dneacidié amdiof ao&ﬂmamnmh) theaazidit Rrgedgr sasrbeemreplaced with a

bioisostelg JHEF 1/ohFSebs e SIS o RSB D EH o fhegsent invention

twenty genetically coded am no aci ds-as such nodified
amino acids fall within the
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broader class of am no acid anal ogs. [0044] As used

herein, the term"fully protected" refers to a
weeeberyed enbodi nent in  which both the am nop@mUS2005/020662

carboxyl term nals conprise protecting groups. [0045]

As used herein the term "hal f-denuded" refers to a

preferr, odjne whi ch o e of t@g al. pha an1a
comprise i) ) £y L Yt BRI 8pTrE Hriradifingpl PIGRY AR Structure in
f RAREH L1¥Rent2HdA%s Ah afHalERHo LEEAHY Nap@tdrth “modified
mlSSlngareS| dues o?nanéﬁoés fﬁ@%eo OThe réﬁé?%phg al pha éﬁ$ﬁée amino
acid” refeps moed paracudanlpxan gniod pcndsbeaam)aml “RF slhbsaupnomet:dloea got correspond

oup. [0046] d herei.n, the nuded’ i
to one of %‘UFW?‘% gtk s Eragm%cba%dspr S 7 Sich U D SR THCR Bl within the
broader cﬁ@ Ak 'ﬂcht&ﬁal@g@.ha am no and al pha carboxy groups
een renoved fromthe respective anmino or
[0044]b0X st esedrihieein, ahe romatfully pesédedtsreters analpogferred embodiment in

t her eof . [0047 Certain conpounds can exist in
which bOEhatb? RN dieariexyl tagminaly CpMPELSRIPECHMEE Gy
st eneo @ >
O et e BB B, 2R BoflidBC PIEHE, D breifed embodiment in
which onardf thé apbataniino grdupesr e dipler tabixyn@oLg if atisgngdfrom the respectlve
m xture thereof. RCT Mediation [0048] To date, effor
amino or garbgy¥ MRy ampRmaqid sesities o5 a%% th%r@a% eBheoreaiEng alpha amino or

I t he "consensus 22-mer"
alpha Car&%ygsurf}lﬁ S r?glt‘glﬁp #rr ?ﬁ%tmg%g)blg' Arteriosclerosis
[0086]1) : 25- us’kﬁ&aeré(ﬂ,n&ﬁt rahdldepaded? cet“fally-denkd8d’; rdfbxs.to a preferred

Conformation and Biol. Interactions, |Indian Acad. Sci
embodlmsltss susapbothhepha amingsag alpha catbex niErypa hvr §esn Feraoved from the
[ U. S
rpeei o R LT RRSE SRR
[0047]i Vved ctta@moimsbiuhie adn edist iaftalitb@merofsemns usll s22h @khers including
There are several advantages of usjng such relatlvely .
diastereomprsr andpegniioraers csensayeEed Oy the sgbpdimepisypitsis asgymed that the certain
I | si er and
compounfi BB ept RO UG TOHLAL O e, o,
RCTﬁwe@@mﬁprnatlonally nore stable, the preferred
conformations remain relatively rigid, there is

[00#8] | e Tor date fferts 4t detiging Apornk agorists b fapuser ot the 22-mer unit
structure% %%H tfilee “&&@éxﬂm ?@gnetr’hgf ﬁﬁ 1{tfl£§‘5{lng€iﬂtek 7 1t996Xm’tQ}Lz!>sc?erosz§ 10(1):95-

er degree of oral aval pl'é copi e

105; Venkﬁtﬁ&falzﬁﬁﬂﬁ el PEJSL ARS. thg’hﬁmdliom(.hﬁdOBzof heterlidsions, Ihﬂlkm Acad. Sci.
ucing the sane effect of a nore restrained larg

B:585- 59éewh1cb are gupahle 9 fprmewmphlwhﬁ%mm Brihe prejeneapt B@lds (Seee.g,
U.S. Pat. ?aoseédﬁ%rh@h(ﬁre%%ﬁtaq g?ﬂ{ de%&hel%cs 'd%t?\{é@"llr&h %@dlﬂceﬁllﬁ)hé Bf‘{he consensus

0SSi even a sin

22-mer). f Tinegé hﬂhe@éraﬁ&ﬁénlageﬁo@usmgﬁﬁﬁ rélativelashan pelﬁfiil@s lbémpared to longer
nediated in a 25 WO 2005/ 123770 PCT/ US2005/ 020662
22-mers. (Eangxamnle, thgrsherteryyedigps af Rénl aisecagier aldess. gostly togproduce, they are
olal I
chemlcalI ng\;lgn gonrlmH&l’latllyr}P@e%aﬁ)i tﬁé:" gregeﬁ'%ﬁp%)’&ﬁmtﬁg%%%ﬁﬁ%&ﬁatlvely rigid,

there is HHilérbE K@dntlﬁatniol&uﬁt &ﬁél@&ﬁﬂls rmdiiﬁttlﬁb" peptilde cRGih, whd tHe shbfer peptides
directed to a sinale sub-domai n. [ 00491 Thr ee

exhibit a higher degien off rak aviadabiliy. Afliple aapiss Wi deasy shasiss pertideagnight bind to
the HDL WL YL Blr()ld{l(,elhé %he]c e effect of a more restrained large peptide. Although ApoA-I

multifunctionality may be based on the contributions of its multiple a-helical domains, it is also

possible that even a single function of ApoA-l, e.g., LCAT activation, can be mediated in a
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ApoA-1 agoni st design: (1) ability to associate with

phosphol i pids; (2) ability to activate LCAT; and (3)
wa@biokizyg7¢ o pronote efflux of chol esterol fronPdEs2005/020662

cells. The nol ecul ar nediators of RCT in accordance

wi th sonme nodes of the preferred enbodi nents nmay

exhi bi t, onl helas functijo featyre-abili
redundan{ fiapacscy e, g aee o thertrpp il dbmae oS Aok pielfist Ggpect of the
present 1rﬁQﬁtAor{ mﬂﬁ]})ﬁzhfuﬁ&ﬁ)ngfotf%oﬁmf%f %‘ﬁ%lcﬁ@(ﬁ(% RO Bistlofed mediators of

particularfy attractive targef for therapeutlc

RCT whlclnmerdwecterﬂ tna sifigle sekdnrphm, ApoA | directs the

hal es flux to the V|a
(0B88ep: SR crenetl Hradises 8 ARTRL s wilely agseuteq g5 ppgior crtera for
ApoA-I a &ﬁbt@ﬁ a(q§§ml%fto%§so%rh@é &ith ?;ﬁ@%)hf)ﬁﬁﬁb 263 élﬁﬁ@/r t8hctivate LCAT; and
ssues) production via a riven Treaction.
3) ab111tj'-lmrwpmmqte tefithseof elailestasl &bmothekneﬂadéﬁhengokeéulhmmedmtors of RCT in

accordanc%? Htslg%llel rgs efsguci.fnc;s% mr%ﬁra@ﬁg@horpggegesé@g% SXIAB](S /Qn‘y tshe last functional
feature—%l tb‘?nrfrgalgg ERC Ve %E\Ler adullt@\g f‘e’@%t}%fr pr& Pne? SPRARS], Rhich are often

o0 aci nol ecul es, are
overlookc{di mlkess\@dAhber parnpulmd)y ﬁtaracﬂl\rettartyt thr nlmrapeuRCTntéwemldﬂDLFor example,
e. tercep

t
ApoaT et kndiengol Bo8 Srioolte 86+ ¢t aarrcsﬂwfwdra&ﬂn PTOEEss r?é‘d modulates
pre-B- HDtL'ﬂ@I | eE?L Mte chrter Bﬁ@hdlés‘(f{)l) fmmeﬁgh&ep@ghe) %@oa‘fa@ﬁ&n%a%gPLTP driven

ecul ar diators 0O
reaction. (H@f&ser,ablese rfhmmhesmhd)\s bmddlempg ef dregfrityntiab usdhlleess@f ApoA-I mimetic
moleculeia ISSF %:sl g%tgeé/wevtfqr;/gl Se?cg clfvgr%g ?{]R%éﬁ? & nmdrg{gg? tg{&gﬁnhh Vw111 allow use of

the peptuﬂ? ngli 'aﬂﬁ’n <§183 %ﬂmve{élot tall h-gnaldﬁle? %ﬂ@l@lareoélsél&%d HerFR G ITacﬂltate direct

forts |ch e pref’erred enbodi nents Was
RCT (via @It |pﬁ§h,wa@r)3$s gmll amwhchr;entt R€YSi Zle: Jredird¢roes amfl dREIF thhaIIDLs from
ion,

i bif pref j d Dbi n nf
cirulatiop by BedreHo e Brlo $EUReDo Thee Lee Bﬁe@erlrlgﬂ%qlreﬁbRCT the
moleculafj'rﬁ&l%toénﬁl} He gfb@érfe‘?lc&mﬁgdflﬁfeﬁﬁ wﬁhcﬂr@f%f;a%f}pbete[b?@%cp%%omate with

| nprove t |'i poprotein profile,
phosphol pudssamd bt ﬂoyhephwém tolserveps d)gamhﬁ)r hnerdrp’oar[dele‘bemlmg sites).

pronote th si on of her erotic | esions. )
19056511 ThHe et a1 Begenarcherops e stide e gtermad Simbodiments was
' dot R(SE aRhee exti KorBferdhBhf | bindi
o ldentlggg%ggﬂegﬁﬁsﬁmwg% Iq'{lyopﬁl% |szed pr o‘lélug)t(s “that can lgld mame
conformatien,Omsteaseu tiededo@db ﬂax us ehe¢ hiven by facilitating Gﬂnmul atdéat. indirect reverse

cholester$1r ?r]%gprgg? ﬁrg;?(gv%ld I nC gp?gt%{r]ﬁ pg(:x1 %an%§$ u%hge%:uplnt é)revent the

progressibti SRR gfonmr@ ﬁrel rregaegis%n Gty RRILHA R§ibRE Ol em a,
cor onary art di sea at heroscl erosi s, diabetes,
[00B&Isi t YheAhatwbrses! BRCDiod el prefarredt emibcehmerhte lcaxs be prepared in stable

conditigns related to  hyperlipidem.a, such a
bulk or upit ApsagRARTIMSn S ahtPPbilived PEUIMELSt r%ah%anshfeﬁcqa@tlemeé% ¥pgin vivo or

1 S*r& dGembtaftfiknt 1‘6@t1%9 riln%&?fél lati d f
reformu a‘é’%# g%ggeé%Z 9-FOOSS uThe p er r eg "‘n%’“é]“ T lons and the use 0
such premra&ronr; lruﬁre nate@tknbpf hwdth@emmah@ee@o%teodiexdenmhar&ﬂreart disease,

that th di at f t th the HDL and
atherosclgggls,cglﬁggg rg{b%g?yr, fﬁlg@tﬁﬁler gﬁiggag%ﬁmslhggee é%l%roglﬁe condltlons related to

e icl
hyperhplﬁ?é?ﬁ‘iﬁ at Z?ISS nlgﬁ 12VB1§F'| %ﬂld%bﬁ&ecc%] Ii'{gnsfsgl%%tag ??tgg{ﬂqla ccilusmg septic
shock. i ndi rect RCT. The nediators of RCT of the preferred
enbodi nents increase human LDL nedi ated chol est er ol

accunul ation in human hepatocytes (Hep& cells). The
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medi ators of RCT are also efficient at activating PLTP

and thus pronote the formation of pre-p- HDL
w@aoosiizd7es. | ncrease of HDL chol esterol servedp@sUS2005/020662

i ndirect evidence of LCAT involvenent (LCAT

activation was not shown directly (in vitro)) in the

RCT. Use of the medi at ors of preferred
108380 B Brofeirest SGMOH TR e nobeaed ooyl VaTkHE pamples which
trhB% a‘?%?e%gle&l R SR MR s ERREETH FIRIEISN -and 9B 3dorndd¥Gent of plasma, and

demons rpreli erre en@od&r?entsssgre set ;ortlﬁ iaﬁ ?Fo%rie Oglg?)aie? 0i r?asma an

can incredseahs vhisestratinsofd¢DDind pabyBHDI gactidld3e asd op@s plasea levets of LDL.
structure of the nediators of RCT, including

Thus propgts diesanddindirestsRehs, Thoanediteraed %qufoﬁhg ;prefeard jcgpodiments
mcrease}% a%oLﬁ]é 'nge%lattm&}o‘f%%fg hcdFfdlatibd ngzhf rsg)ta oEgt%y I—?ei)ég cells). The

ators structura

mediatorCGPR BTt £E akoldfBeient R tad@G&in@f PIITFE PRt fiuk ProrRbte Ikd Fordadon of pre-p-
unit dosage formul ati ons; and net hods of use. Medi ator

HDL parttlesic lnarease rod Pﬁahcﬂhplmte[cdossmedmenmt gvisienceopf RCAToinvolvement

ear 5B LS EARATR e RPN RPLp SR or v o

the prefetfell Cénbadinents & %@b' Wi ainRf rAsiAy kesult® iR OAFE increase in serum HDL
enbodi ments, at |east one anmide |linkage in the peptide

concentratignr epl aced with a subst | t ut ed amde, an isostere of
itionall

[Oﬂ%ﬁlﬂg méﬁa greff%ﬁ%gagg ckgnﬁntﬁ gre sreé 6qr&;c18 dn%e %il ift te subsections below,

which ddEibd dORbOBLE AU ARIcEBe NAMBlel MRS IFSRUM GRclGAng Half-denuded
significantly interfere with the structure or

versions, aud denudgd (Yf:rStdme medified aneno Buds bl eandre whed i thint th@ structures of the

b f ,
mediators 8 €15 Srifral S8 FineGned sras GG mofiogs of Pesediaygh of bulk and

umtdosagé%ﬁqhﬁaaﬁ§an@&et@eg@Jfﬁseand/or basic R group has been
Fepl aced by a bioi sostere thereof. [0055] As used

M_MM@MMeW ations for the genetically encoded

nant.i omer S ar.e gonve t| on and a o
(05581 o1 TRabedar AR o b BT P EPRE S arepip e S eptide-like
molecule@@cﬁﬁ{nsu?g st-led2t Bhafthie ac1daanaﬁ)tg0wh1-Eﬁ%1ﬁné-th‘érHcﬂ@1t i AA?OA -I. In some
etter Synbol Conmon Abbreviation Al aninée

embodimentgi ati laast Rndragid@ inkgge2i00b¢ pREdr0is n@w«zﬁzwos/mxbst&med amide, an
isostere 0}21%?@@%3? RPO;QEIH et i g{eflpcng&slaorﬁ Xsrgnéb é{;é{el%r: ﬁagrln évg(ages can be
replaced RPN Hcdr amide mimetic moieties which do not significantly interfere with
the structure or activity of the mediators. Suitable amide mimetic moieties are described, for
example, in Olson et al., 1993, J. Med. Chem. 36:3039-3049. In other preferred embodiments, an
acidic and/or basic R group has been replaced by a bioisostere thereof.

[0055] As used herein, the abbreviations for the genetically encoded L-enantiomeric
amino acids are conventional and are as follows: The D-amino acids are designated by lower case,

e.g. D-alanine = a, etc.

Table 1
Amino Acids One-Letter Symbol Common Abbreviation
Alanine A Ala
Arginine R Arg
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GQutamc acid EAJu Gycine GAy Histidine HH's

Isoleucine | Ile Leucine L Leu Lysine K Lys
web@sytarani ne F Phe Proline P Pro Serine S Ber/US2005/020662

Threonine T Thr Tryptophan WTrp Tyrosine Y Tyr

Valine V Val [00561 Certain amno acid residues in

aaipinbogligues or analoiesL&hersyaiboM t hout ConftRbn ABBRSViNtion
del eteriously affecting, and in many cases even
enhapasigige the activity of Nhe nediator. Thus, AB®o

c dwspertiplaaided by t he preferded enbodi nents are Abpered
or gwtéhed forns of the nedtators of RCT wherei Qyat

| exghitapite defined amino agyd residue in the stgucture

| SRRt dctdt ed with anot herg amino acid residue gy,

der bYactiﬁeve and/ or anal og té]ereof. It will be Gly

re\c}gﬁ i,.zed that in preferr enbodi nent s of theH.

i I8 the anino acid'Substitutions are 18
coﬁ%‘é?"\?Htei ve, i.e., the repII acing amno acid r edledue
or &A#dieRy t hereof has phydical and chemical  Leu

pr odessinees that are simlakKto the amino acid ré¥s$due
beherylalaphaced. 100571 For Kurposes of determ nPhg
congesluat i ve ami no acid sulpstitutions, the am n®ro

aci d&pan be conveniently ¢dassified into two nmgen
catiggQifs- - hydrophi li ¢ and- hydrophobi c-- depengipg

pri marihy on t he physi cal - ¢ghemi cal characteri stiT of
t heBino" aci d side chain. These two main cat eg. ries
can ¥85Pfirt her classified into subcategories thap! nore
di st Y8l v define the characteristics of the atiha

aci d side chains. For exanpl e, the cl ass of
hydrophi lic am no gcids can _ be furthe bdi yi de :
(003l aciedhts, apag iaeﬁarﬁ%ﬁwlafhealﬂfﬁatoa%?é%é*ﬂ%\ge Fétacegpvith other
i ' ' \ Rcddtiy! | ¥¥&dfiflg, and |
amino el (sRRAEBE s MereDE Witho G RCInty QRticrRiiaty Rz, and in many
cases evehebntaintingntheodctivitg ofvihe imnedsatoat ddas,i @so @bntamiphivedaby de preferred
. that define ApoA-I, are as follqgws: 2 2005/ 123770
embodimpyit afssplinsed gn peksed %@ssff t%@ﬁ?@m jOEyﬁaﬁﬂ%atalﬁ?ﬁﬁ gne defined
amino acﬁd: 're%'i'dl{%:qg.etﬁé sFcht?& RMuBQitael dviek Rhdthéd Aind acid residue or derivative
ydrophobicity of |less than zero according to the
and/or amatrgnthkienf d tcwilk ko seesgihiyelt typhobprif¢nedsaabaliménts of the invention, the

amino acid substitutions are conservative, i.c., the replacing amino acid residue or analog thereof

has physical and chemical properties that are similar to the amino acid residue being replaced.
[0057] For purposes of determining conservative amino acid substitutions, the amino
acids can be conveniently classified into two main categories--hydrophilic and hydrophobic--
depending primarily on the physical-chemical characteristics of the amino acid side chain. These
two main categories can be further classified into subcategories that more distinctly define the
characteristics of the amino acid side chains. For example, the class of hydrophilic amino acids can
be further subdivided into acidic, basic and polar amino acids. The class of hydrophobic amino
acids can be further subdivided into nonpolar and aromatic amino acids. The definitions of the

various categories of amino acids that define ApoA-I are as follows:
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Ei senberg et a]., 1984, J. M. Biol. 179:125-142.
Cenetically encoded hydrophilic am no acids include
wabsa®y7o Ser (S), His (H, GQu (E), Asn (N, EmU§iH5020662
Asp (D), Lys (K) and Arg (R). [0059] The term
"hydrophoblc am no aci d" refers to an am no aC|d

i bi hobi ci.t f.noreater than ze
108380 i hE eBn, YR oty S oFERt °h, b SBRBE! Rig jexhibiting o
hydrophoBie#ty Q)fQEss fi5hsS ©BRCi@ordh@Bfh the. ndivﬁ’nlahz@I &nsenkid h}dr@? éb‘i&ty scale of

Genetically encoded hydrophobic am no acids 1nc
EisenbergPetoal ; HP84, J.eMpl. )BiolPHEI (1B~ 142/a|Ge(rre'910allye@c()¢e)d hyﬁrgpl‘(ﬂw amino acids

metude ThEQH 4 o bAL 0o P ST SRy b R g U REALEVRT

[0059)i NO TheSieHR "HARIPRBK MAinBeaQd" 8RS td1aR dmindChel Cexhlbltmg a
amno acids typically have negatively charged side

hydrophobig#y 0§ geetater piansiend agpooding pJth lmerrn@ilz]edggnsaﬁaa hyguhpbglenity scale of

Eisenbergigolg)'%g niﬁ %\Bly (%&C o?%g%g t1{: ngn aggﬁ? }yg thlC amino acids

include PﬁPdP? e gj ehs (hoval (WaLapih! 16 n(fw;? Rt 101, 0A 1A R, ftﬂyi‘(ﬁ WA Tyr (V).

val ue’ of greater tha Basi ¢ ami no aci
[006@i _camhy texay Eagpdis iahiine hgid't hederyed ashydeopdilad arpinat ac1d having a side

. physi al. ogi cal _ pH due to aSSOC|at|o Wi th h . :
chain pK iV_BKI QIS R | il anien RS ISa S arave el pgt side chains a
physiolog?r%? Rﬁ'"&ue tsf Bsd 8@ a %Q@ro%é’nc‘ idnf) Gerﬂ&i@@l‘?}] eddd8ed & d?ﬁ’ih@ramds include

0 acl refers’to a hydrophilic am no acid having
(Hu(E)maiasméD)chaln that IS uncharged at phyS|oIog|caI pH,

h has | east on nd in ich.the ) ) )
1088 bt r o temarBasis AomoraRAT ﬂ&&rf i bQphlts g i having a side
chain pK TAAE B fnciter A 9 PAayig Tads BB Bte g RRERAGd sidg chains at
physiologidat pHTdue fo0EEdiatikdnewitk hyltonomp adrnar Gamdtwellyaenabded bhse smino acids
ydraphqhi c am no acid having a side chain that
lndUdeE@%“ﬁnéﬁ%@%@H83ﬂ§§§§S|ologlcal pH and whi ch has bonds
[OP@\A%]Wh' %ettpﬁn PEd1hr %?1 ! %?(f"rl%?és t Qq{ﬁpoﬂhﬂlccﬁmﬁgrﬁqcﬁyhavmg a side

atons 1I's gener d equa Iy by ‘each of t
chain thatiisomehfrgee at physelsgdicke pH; tbat which hmestat palstasre. bond in which the pair of

electrons (shz;]rgcti a;ggtl)rl(l%/p)og y?tg/%?qtgrgg %g{xea}d (nmre %&salgll(‘t%sonlgn tﬁg gtoc‘%)u Genetically
encoded ;Lo@%%llﬁ{f E&dg ficllde @[sﬂ?ﬁ} | FIn %) B (gz Laﬁi% E Qﬁr s to a

rophobic amno acid’with a si havi ng at
[Ol)éﬁst dihe tammr’m(bnp@labranhm atidareferst toca hydrgphobie amino acid having a

side chan?réx‘%ggé{pggé)rrg@qjhgtt %érmg ghea o aEleqrv]v 1cga¥as bcé%]st 1%}:)\1 1cl'C§1e pagrof electrons

shared 1n_cézn&uf£’gy (g\%oms 1'3\“2%1&(%%1d e&h%@(y (5}%}_3%?% é etcﬁg) %es (i.e., the side

chain is nohpoler) e &izhetiRallg ehduded aonjeibirlaynifcChcids @ohudalLey (L), Val (V), lle (1), Met
substituted (G - C6) alkyl, (C - C6) al kenyl ,
(M), Glye%ba;ldu%t(ég - 08) alkenyl, (Cl al kynyl ,

OB, 80 el A e PRGBS s

chain havéxgydt leasCone arGidblic ad kadrphromatibsihgt ili‘he dro@ﬁﬁc or h@6roaromatic ring may
al karyl , ug 20 nmenbered heteroaryl, substituted 5-20
contain O ALEPELS siitapnsnpyah as =08l medler <N ar-tharieh oaby r—br—NOz, —NO,

—NH,;, —NHR, —NRR, —C(O)R, —C(0O)OH, —C(O)OR, —C(O)NH,;, —C(O)NHR, —
C(O)NRR and the like where each R is independently (C; — Cs) alkyl, substituted (C; — C¢) alkyl,
(C; — Cy) alkenyl, substituted (C, — Cs) alkenyl, (C; — C¢) alkynyl, substituted (C; — C¢) alkynyl, (Cs
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substituted 6-26 nenbered al kheteroaryl. Genetically

encoded aromatic am no acids include Phe (F), Tyr (Y)
waomsAzyp7 W. [0065] The term "aliphatic am nop@DUSE005/020662

refers to a hydrophobi c ami no acid having an

al i phatic hydr ocar bon side chain. Cenetically encoded

- ca o TR BE PO CES OS50, Ml kS, 520

memberel ShektbsyR! subitiftat 5L mambéred rﬂe@ér&&ﬂfyf | 6le6 DhéEB&ed alteteroaryl or
other Cys (O residues or other sulfanyl-containing

substitutegrfi-A® mepiesed atkketeroptyl-t (Hengticalls e(l@)ded rae(gn@twezgm(ngmlds include Phe
acids with -SH containing side chains) to
(F), TW(@F%‘{TWW@?pepU de in either the reduced free -SH or
[00851di ZaWedbsy P Aliphardameaestidordraké aatydroMh8bidemifkY Scid having an
(C residues contribute net hydrophobic or

aliphatic hydtpegsbor side cheinadienetically gnpedstliatiphatigvrhiso @gisls (i@)lude Ala (A), Val
hi bits . a hydrophobicity of 0.29 according to the
(V), Leu ﬁ‘éf‘ﬂ’g Zléd consensus scal e of Eisenberg (Eisenberg,

[0b86Y: TWBIaRlino abidirSsid@ OF (NdehadiaPch fHadt: cfaﬁ form disulfide bridges
purposes of the preferred enbodi ments Cys (C) is

with othqra(ﬂﬁg({i) rstluas oa offadr sulfaty)-dontplning emar n@dam”jﬁhe ab111ty of Cys (C)

t hst andi n eral. cl assificat ons defi ne
resdues (3 Olr FOG ARG A TSI D GO LB E TR LBy LTS E bPoep cither he
reduced fidd LIN1 BF bxidlA@ dRRAR: BRIk D EInt AEIOWhEHBer @9§(®%s1dues contribute
mutual |y exclusive. Thus,” am no acids having sid

net hydropheliiaor bxdrophitit eharacter tora paptide.p Mtslec@ys- (@) reshibétala hydrophob1c1ty of

029 s RS BB B T S S 8% 1
understod@iol}f& if§:S ﬁx@%Ees%ﬁtﬁe%&féﬁed%@&fdﬁﬁléﬂt?@ ﬁj)t Boéaft‘égonzed as a polar

substltuents such as Tyr (Y), may eXhi bot
hydrophilag amaiacidp ycllmﬂnlsut@mhog Preggeeeral dassifndtipad dafined above

rophili ropert.ie nd c her ef or e i n
o0 oor ox il BF SRvEEe S8 Ry Hi5e a7 Sl BB Rl therg v Edetiied categories
are not mARRNORkEBEiCe.CRhEY Qﬁl‘lrﬁ)aédld%'hac)fng%mé MHHURxhstir ol dr R physical-
apparent to those of skill inthe art, especially in

chemical |progiertiesf canHe mjehuéq:d edrndltg)dﬁ caegogies. pﬂ*"or/ exaaplbeamninn. acid side chains

having agRBH5 AR T 3 LD Cb TS e ifR PP RV UL B SAPT i T (V). may
exhibit b@ﬁ'a?&nati&l%/d%ﬂhﬂﬁlc%b&rﬁééba%ﬁ'ﬂo% '09 A$dBpRHc ?}P&pepc?es é?}ﬁldcan therefore

In certain enmbodinments preferably are not, restricted
be includedin bash genabinetad hyd pelarodibagored. nbheaapipdspriatencitendrizatemyof any amino

acid willo%?h § he r ef {)r{eﬁgf %ﬂl at g‘rfiaurtgfes;%aélggﬂ ﬁé}ﬂ qqfe tn et(i,?gaafeldydisclosure

provided RadeH. al I y occurrl ng genetl cally encoded am no aci ds,

amno acid residues in the nediators of RCT may be
[0§68>]st i tWihidel thd tahovmcﬂafmadloﬁagoncﬂr thavey baem-caeroplieetl amiterms of the

30. WO 2005/ 123770

nt hetic.am no
genetical i eS uiio iseds. YpdEao i aPho BRSNS Atob dibn cerain
embodlm@ﬁ'ﬂs 'ﬁ%fé&ﬁbl@saré’\ﬁétcﬁsﬂc%w 16 @neugce‘?lgﬁjéalﬁ léH&;deH léhhﬁ’cpa?clﬁso "nd&A, many of
medi ators " of RCT include, but are’not limted to,
the prefefr@i anleéuatqn@o( RGTmoapalraMetntdib'rnommgad@mnmoo aaicls d§“ hBSJ @i addition to
the namr%l&)?éc%%g; Eﬁqﬂ};%cg&élczpamgs d ae?‘m?n%%m&’ Ire?s? u%s ?r? the mediators of
RCT may be substituted with naturally occurring non-encoded amino acids and synthetic amino

acids.
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forth; a-am noisobutyric acid (A b); E-am nohexanoic
acid (Aha); 6-amnovaleric acid (Ava); N
woredobybyghyci ne or sarcosine (Medy); ornithi nePCTAUSIP5/020662
citrulline (Ct); t-butylalanine (t-BuA); t-
butylglycine (t-BuG; N-nethylisoleucine (Melle);

[Oﬁgﬁﬁl ou glln?q%“rré';hlggﬁgﬁﬁ Cl Ohcf gﬁr}?)leanig}v S:EWp?g)\;/ide useful substitutions

for the méﬁlﬁG% NS Wél\gle?ﬁt%‘é?g gété l‘rf]{l}ﬁtgcf g)g:fﬁﬁagyﬂ(l@% ("B"A'f@)and other omega-amino

acids suclSaSE B{aﬁnnxmreplyhlalaard BeS- cﬂl@lmea(cfprd%)()mc acid (Dpr), 4- ammobutync acid and so
4- quorophenyIaIanlne (Phe(4 (pen|C|IIam

forth; o-anpgepobutyrsc acid (Advy éﬁ?ﬂ?@l%é‘%ﬂj? ﬁ%‘ldl Adal - HPBeX3pTie acid (Ava); N-
methylgl}%ﬁ*ef or( g-a{é&}s @flgGth 8H§ftlhﬁlea@1¥lf h%r&{[@'ng '\(I_C“gt ?blﬁpllaﬂi%me (t-BuA); t-

roar gi ni ysSi ne

butylglyc(né\((LBﬁ)S) ﬁrtﬂcthsillls’bﬂmmﬁde’Ile¢ ptehdlg(yobie) (Phg); cyclohexylalanme (Cha);
3-di am nobutyric acid am nophenyl al ani

( Dab)
norleucing N mBRPIRyIpIanNIe (NeDigiPhomiiphsey NS J Chipgirbeydianing (Phed-Ch):

2-ﬂu0rop%%)g(a§%mng]ﬁ%g@§g%%-yulgwé)ﬂ?@m;mg% gﬂﬂ:g%-gf) -Sfﬁlr()k(g)%eﬁlylalanme (Phe(4-

F)); penldﬁidﬁﬁhbi(l’éﬂ)eﬂ 2@“4 t’b@r irgB ool RRM-0ArBSx i idHasidd@li¢)t Bt2thienylalanine
gl yci nes) . er am no aci d residues not

(Thi); meheaiindg mlfloyldneﬁMS@)edlqmaeglnm@aﬂlAsrg),r é‘&d«tthl lysme (AcLys); 2,4~

dlammobﬁﬁtg% g‘rgi(é%}% %ﬁ? agggql}&?ﬁcrg%?(f) @farby rﬁt&%})h Gy a(])aﬁléne (Phe (pNHy)); N-
methyl viin@(IMERI) Q‘lbﬁioaystélQQ dysTWﬂ)n%}ﬂéﬁylﬁllaﬁlﬂE éﬁ’ﬂ’}fe) @hd thBhoserine (hSer);

genetically encoded and commobn non-enco am no
hydroxypepdindHaip)e ounontpline (hPre).déesyiaxlated anérto anads atdareptoddse(N-substituted
) )summrlzed in Table 2, below. It is to be understood
glycines)y ot Table 2 is for illustrative purposes only and
[Odﬂﬁs NOIthRUARIO! adi® BQAPR RthpesHfic®y mdnSibn&f hé@iM@an be readily
acid residues and derivatives that can be used to
categorizegl basef! tomt deir absevdd physical gind ROTmick peoneltend ihdighit rpf the definitions
ded 2005/ 123770 PCT/ US2005/ 020662 Table 2.
provided gefR8s) F| CATI ONS OF COVMONLY ENCOUNTERED AM NO ACI DS
(087 ASSi fThE &ldsQRcLRME IR boheFA omrmﬁ%%m&ahw encoded amino
Encoded Hydrophobic Aronmatic Y, Phg, Nal, Thi
acids accqiding tehéne( (Zlil-tf(go)‘les Hh‘éne(dza‘tﬁ))ve ar@lsem(r@nlzqd 1rPI£ebl(e42\, |:b)elow It is to be

understooﬁl tg,at M?! i a:llumaévipwk-%%s %Pl?/ 6H§tdlogs f&c,)t m},rp(gt t({vge an exhaustive

list of anfindVagid 1eRiues™ i d&tivdE Hay cart bBWRed to Bistitutdvlel Rediators of RCT
~ Cha, Nle, MeVal Hydrophilic Acidic D, E Basic H K, R
describedihgrein.Or n, hArg, Phe(p-NH2), Dbu, Dab
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Polar C Q N S. T Gt, AcLys, MsSO bAl a, hSer

Hel i x-Breaking P, G D-Pro and other D-amno acids (in
wao2@eprizdes) [0072] Ot her amino acid residues POL/US2005/020662

specifically nmentioned herein can be readily

categorlzed based on their observed physical and

bl&YﬁE‘&% §

diators o

Class'ﬁ“é‘ﬁ'ﬂgt i Eﬁ“\(ﬁyt cﬂdé ant i omer i E:\I g%ﬂbet'e?eplﬂgnc?#éi

Hydrophcﬁhkbst itutions are not limted to D-enantioneric amni no
AromaticaCi ds. FThug:  al so i ncl peeNAINTRiDicIPAE (4-E1)OPhD-F),
"mut at ed" or "altered" P\h@(j‘[?{ Phe Jﬁrpsn@hey tuations
NonpolarMer e anyhr a@os aei d i %uAeR m MIE NgD Mgﬁgﬂt 4@l McGly,
L-am no’ aC|d(eg D- Aig -3L-Ar or wth L>am nho

. acid of categ I ¥1.,0r ub te y Ar
Aliphatic®) < fA‘ahg pame Versa%ﬂﬁli?h[) | {% Q0L M(e%l}g t-BEAV9BuG,

1
Hvdro h'Eldvant ageously be con‘posetf oP 1eas,?l one

enanty ogneri c am no aci d. l\/bdl ators containing such
Acidic

X D-ami ng’gcids are thou I
Basic  gegrad :H{ in_the or al%pr’cé’i?’l Fi;ggi}?(pi[ﬁﬁg ﬁ?l’h P#an are
Polar pepti desQedhpoled excl §dh (¢ n&eici ds,

Helix-Brakiigar B, §$0074] The npmlermand(mhqn(Bramm asids Hhknpeptides)

or Ilnked|naheadtotall fashlon(l ,  N-termnus
a .head-t o-

N S S e S e 1‘%&“1 iongd, bpreisp, can be readily

categorizéd bfsed e Hﬁfr”&%@ﬁleﬂ DhGsibArdRd "SR nical pr&ERMRsNAL @ADL the definitions
thereof. The |inker can be any bifunctional nolecule

prov1dedhaq§abl e of covalently linking two am no aci ds or

0g ereof to one another Ths uita
(0P8 SO WRIE S ot Spstiteas RE I BE0D ATt A chOPRGrs of RCT will be
substitutcdd Wk 'W@@nt@fn@iﬂl@%ﬁﬁﬁ@ ac1ﬁ§‘p(ﬁ@ |s@osﬂtut*%ﬁé Rk £QVIdhREE toY D-enantiomeric
attached to the N and/or C-termnus of a peptide.

amino adidmc{Thonadlsgimipkd wuiheadsfiitfoor ot maktedimtr tatteted® foems are those

situations hefp & ity #id Brigmeed vk op eﬂ&ftﬁ??@ﬂbﬂ@i@@ £, Diarg>L-Arg)
or with aclg\éﬁ'Jn%"%% ghef %n@%dtgégya 3 s%@at%%@%}{(%%ﬁ'ﬁg\rg D- Lyf) and v1ce versa.

PCT/ US2 0662 Li nker iffi cfent
The medwt@ksflhey(labvéntageousipIh¢deom;bmbd arfeatnigst | onei Deﬁnhantmom&lco amino acid.
Mediat0r§ g%@agglélé_ug% ;9 érpg}oaqﬂl l}pught G%NJQPW gta arti%n " the oral
it AF batimdh epiRIEY dell exQUEVE ?E'a‘i‘iﬁﬂ&% dQO
cavl y’gu(seeparate fﬂlnkgrs per&égoaerg useé thB al . %lst ead, the
Linkers acidic, |ipophilic and basic noitites are aI I part of

Si ngI nmol ecul e. . Modi fied Am no, Acids Used W
78] o retoBorAleT P AE e el ORtTRecB Aghcafrio-ail fashion (ic.

N- termmgsze F]({JS gﬁx‘i’inﬁi}‘b QG AE -ﬁe tﬁﬁn&{ Q‘ ?g&e\ﬁ%gg{?l?g fis gﬁ&m%s)&rﬁdtaﬂ to-tail

ver si ons urt er comnp Ied am no
fashion @ei, d€;teimigus t@nCtermamisils ob Emmbmgmans RhaudSt | Theeinkérhain be any

bifunctiongag 3@61%%15 rcgg%gee %E %ggaﬁ%lﬁ%g&lg; ﬁxtglg e@%l\gg g%éits g}ergzglta chgl tLgreof to one

another. C’P%l%'él%gﬁélﬁé b E P84 RBS onal i1 QRS WhRAT th8 Hnctional groups are

capable of being covalently attached to the N- and/or C-terminus of a peptide. Functional groups
suitable for attachment to the N- or C-terminus of peptides are well known in the art, as are suitable

chemistries for effecting such covalent bond formation.
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related terns as used herein have the sane neani ngs as

those generally recognized in the art. Bioisosteres
w@emsaroms, i ons, or nolecules in which the perdphis84/020662

| ayers of electrons can be considered identical. The

term bi oi sostere is usually used to mean a portion of
0o B S B PSS ol B0 i By o, o o

Gly (G), 8§4-0¢s,GREGB}, ¢1,50S{EH.H, L COTE WiReEn ANDET, éa_t\etblfabtywto 6; HyN-aryl-
expectation of maintaining or slightly nodifying the
COOH any{ esrogfiydedtesadflowevey, infsomeremboidimentsyingjsspasate diakeryiper se are used at

bj ai sosf.ernes in this case.are fhus atons. o roups of
ol nstect S8R RRothy apl PasiEREiRe Gt it B oleigiotihe
Modified 3R tAidsB QIdSWRh R the Biraétin®s 6 f fhe WMk AatbRIFTREAD! €

expectation that a proposed bioisosteric replacenent

[0076]l  r &s prafeired wabadiareatic éhopraéated, dralfbdenhdegi aed denuded versions
further cc&é@rgs%r%hcﬁifzq ?}J}ﬁ%} gfidé,si?ﬁs.’fzgﬁgllpsacg 5 eegl}igé-hgg{ gggsti?l?ent that does not
correspor@SB 8Ré 81 th¥ tWEMS gbrbtichIRs&ded RSGSuper e a nunber of

particul ars are known regarding the characteristic

[08@Hai nThefterntse’brassres 'biosvsterié rmpbdoemednt”t higibdstdristitieand closely

related tegt:ng:ag g%t?i:hgl’},lqa g%egﬂ%ngaﬁngHg;%ﬁ%?ﬁég%}%%%%ﬁ%@i\zir%pgnized in the art.
Bioisostefdk iré 084188, Eidond, 0br FRIRANKY |ih CwRich dh@erightanl BL&Ee I Q&tns can be
are shown below 33 WD 2005/12377 / US2005/ 020662

considereGaddnoixyll iTheAeintbiBisobtstesis eswdly @Red-toHerniaportion F anNierall molecule,
as opposéq_c%ﬂotﬁflz_l F%lramng~ww§%ﬁ%%gt ?W%Hegugipé?% |t_>|'5)isostere to
replace alg)t% »ﬁﬁ%‘fﬂe'&%@tim $tQnaibtathiMe oF SINHNy rfddityimeQERB{dRicd? activity of

the first bioisostere. The bioisosteres in this case are thus atoms or groups of atoms having similar

size, shape and electron density. Bioisosterism arises from a reasonable expectation that a proposed
bioisosteric replacement will result in maintenance of similar biological properties. Such a
reasonable expectation may be based on structural similarity alone. This is especially true in those
cases where a number of particulars are known regarding the characteristic domains of the receptor,
etc. involved, to which the bioisosteres are bound or which works upon said bioisosteres in some
manner.

[0078] Examples of bioisosteres for carboxylic acid and guanidine groups are shown

below.
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CR2R pp (ester) -ZNHMe/ \NNH OHOHdp/ rO NH M

ANNININHN SpypO 0 34 W 2005/123770
wOLDAME2005/ 020662 Guani di ne Bi oi sost eres ( R BCT/US2005/020662

Hal kyl ) NH NNCN N-NO2 N-Ac N-CO2Et NH NH NH NH2

--NNHZ --N) NHZ --NAN NHZ NANH2 \N NH2 ~- Nill NH2

"N oo CRRERIS AL BIA GRS N o N e 2

I
NH2 H NH NH HNH N ~N N N ¢l SNH2NXNH2I‘QI)NANH2HHH

INIII—I-NDlgHiN HY NN NN f WN HH2 |-NNH2N
NH@\I\NO-)\IIII Ni ON /

0
HOE—HOH\ NN
_ 0
SO,H N-N NH
T j
—SO4H AN N/k S\/Q

S
0
Py
N
H
—CONR(OH)

H
o
—CO,R EEON l_< /rz éio
W
Ay
o}

‘"PO3H2
—CONR,

(ester)

0
NH

/N\OAO
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NN NN~NN~\V 1T\ NNNH-N/ NNHN HSH
NIl j HN.  HNH2 NH2 NH NH NMe -NHZ Il NH2 eN N H2
wedidR/124%0 NH NH H NH NNOH H H NH2 N NH2 / // PCIMBR20D6A20662
NR N? \NC) N~~'"- NN~ HSHSHHHH-NHN NR
Anal ysis of Structure and Function [0079] The
structure ngt 1. pators of RCT of the
preferredc’%gﬂlodfl B'O'%)&tg & |Q he multinmeric forns
descri bed above, can be assayed |n order to sel ect
active conpounds. For exanp t he tides or peptide
nthal ogs AN be ass¥eed f he| rNacﬁDFﬁpty"‘ﬁo bi nd NH NH
~ /H\I pi dsy-tuf org ee;\pi st > lzvat\e\,J\ /U\ H,
N LEAT, Hnd to pHOND é chol ester fluxd e 35 HWDH
2005/ 123770 PCT/ US2005/ 020662 [0080] Met hods and
gassays foor anal ygi,ng the gfructure gneor fygetion ofN,OH
. the pekades are well-kncggn inthe art. Preflerred P
u nﬁtzhod aKie, pr(gﬁl d@ftmeln heN\Mgor Ki | e\kan‘pl ¥s, NHnf r aN” ~NH,
For exanple t he nucl ear magneti ¢ resonanbe: (NVR) "
assays described, infra, can be used to analyze the
stmuct ure ofyt he peptines or i de =N H
-_ahal ogueg: - flart i culﬁgr)y t he daQrg)ﬁe ojN hel |c)@j&nm
Sor d¥nce 3} Nzpi ds. NTh&Habi lity to bihd |ipid$ ca
determ ned using the fI uorescence spectroscopy assay
descri bed, infra. Th ability of the peptides and/or
pepti de apakogues ctlvate!‘l T can be(f réadily N/j
(,@Eter m%ml ng\,\t,«ﬁe CAT agriyatign deﬁ\?% i ntelay
The in V|tP‘o and Hn vivo asBays described, in r2a can
be used to evaluate the half-life, distribution,

chol ester ef f | ux and ef f ecl & RCT. 081] The
di atﬂ@Q RCT ca rtheﬂ@l nedy byl way of [N
Qf..pr e di m&h 082]-Y¥w~one p? &f eMNHed ¢, N)\N/

enbodlnent there is a nol ecul e conprising an amnoH H
aci d- based conposi tion having three |ndependent

regions: an,acidic region, an arQuanN._C orN [ hl|{
- m ~gpda ic re @Theme ativen| o a | ons
N gi ofs A respe one Br can
H

NH
N NH
AL NN N, N~ ﬂ—« e
N Me | H N
NH;, N NH
NH N‘OH ll\JH NH, H | 2
NH
N N N N NH; 2 NR
W SR SN DI S BV SIS TR
N N g N>y N N —N N-N N CNR
H S H H H H H =/ N =/ S

Analysis of Structure and Function

[0079] The structure and function of the mediators of RCT of the preferred
embodiments, including the multimeric forms described above, can be assayed in order to select
active compounds. For example, the peptides or peptide analogs can be assayed for their ability to

bind lipids, to form complexes with lipids, to activate LCAT, and to promote cholesterol efflux, etc.
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vary between nol ecul ar nedi ators; the nol ecul es
nmedi ate RCT regardl ess of the position of the three
w0 sgserss7oM t hi n each nol ecul e. [0083] | n anot hBCT/US2005/020662
preferred enbodi nent, the aromatic region of the
trimer may consist of nicotinic acid vvith an aci dic

0B85 05 e OB TR o o

are well-16foRa1 it the Qfrt. 4PRAGFN mBiRBaY h@' Rovided id e8vdrking @ﬁlﬂ{ﬂl@r infra. For
preferred variation, the nolecular nediators

example, genmiciest mggmtlcamqmence@(NMRba@m des¢rﬂa@d4 infrat qandrenrsed topanalyze the

structure Pk SARlidet o2 pebARP I dbena ARy € p BB ligRY i B presence of

lipids. The dbﬂﬁ?r Q¥ Sihd ¢ip Rﬁ)’csalncl‘i@ heingiabd REABENE fRSreéddent& 8pectroscopy assay
nol ecul ar nedi ators of RCT and take advantage of the

describedp atfta: alThembiity of ¢ha peptisies and/prnbepsidst m}ogueSSspsacém@f LCAT can be

reaily agfinifs BB QT ECTRLRR RSHEPES BonoiieaRalee GRar oo assays

described TRIRC BdrE6e Heddb @VRlTate e RALHR! HRHRABRLhERM Rl cFiek and effects on
N-term nal capping groups are selected fromthe group

RCT. consisting of acetyl phenyl acet yl ,

Off s B i R BRIt S e

[0§8HSt i th%ﬁel préf%@d emb6liStent, thk¥is adfbleculd C?rfsiﬂgeéjn amino acid-
aryl, cycloal kyl, fused cycloal kyl, saturate

based corhpcbsrtn@ahwmg tlyad stdependedt scians atedcidist wegoay yh asomdaticher lipophilic
region, a k%@s{ggg&}%ﬁ agﬁ'lﬁ,{agllmg]pgtrl(gs%fatge ¥eg?oarpsp\s&jh %sg)gct%o one another can

vary betwen trﬁ&l%c@éi't Mlﬂ:dlﬂtopsy %@M‘l&hfe@%e&ﬁ@@i@"ﬁ)‘é ardie Rl thé‘%)%itlon of the
napht hyl , FMOC, 6 WO 2005/ 123770 PCT/ US2005/ 0206

three reglbnqohekmyllepc}smbktulleut ed phenyl, substituted

het.erocycl es, al kyl substituted aryl, . .
T R S Sl B TR UG GBI PE saigper may consis
of mcotm?d*'m(i MtH%ﬁ‘%i@l%&ﬁﬁEl@%d&%@lﬁ&?fyl and the like. [0086]
he abbreviations used f the D-enantionmers of the
[Og&ﬂet i dmbhhothenmeftedd ambodiment,i ths amnatic opgon ofige trimer may consist
eﬁ% E“k‘t s of the one-letter synbols shown in Table
of 4-phenyl'p H¥ple, "R' designates L-arginine and "r"
[oﬁgﬂl gngy %ﬁot@é@?@f&%é&evarﬂ%ﬁsﬁueoﬁlBFeEM\ﬂaﬁ %e?lpa@&'s fdoffhrisf@: an amino
he N- termnus is acetylated and the
acid-base@- tt‘lm‘erlb nstmctiuse ean dptiedlly [beO0BppedPbyia ld®pbiliesgroup(s) on the amino or

carboxy! PGS SiitE: S 0 ShBS sl BHEOHBLE HOERBEIemiRe Rippeitis of the
t I t I,
ot A0 ) B 580 0 AT L

system oft fat otigpapatlicrmbteyale adatird bugly. Jéeetpmag gly)upsnmayl bd Dhoi In@nantlomers
aci ds cid residues in_the ne tors na .
or non-etGREEE TTOPEIe A OIS u PT“‘;?C‘TF&EFPE‘?‘%GWST] then Sigepntl capping
AMdoar t Bsis]sBn @R ,glﬁﬂé(é‘ét befi k&abhy1-4-hydroxy-
groups a5 ot ect egxq)Ver SI ?0090]S E anpl g 0 p?ef egre ¥ yEroxy
phenyl, mgthalnd] | subbtitytedr (mphxhgld ¥BIQC, ortsplehyRCSubsitak oplengl; e substituted
heterocycles, alkyl, aryl, substituted aryl, cycloalkyl, fused cycloalkyl, saturated heteroaryl,
substituted saturated heteroaryl and the like. The C-terminal is preferably capped with an amine

such as RNH; where R = di-tert-butyl-4-hydroxy-phenyl, naphthyl, substituted naphthyl, FMOC,

36



shown bel ow. Conpounds with substituted al pha carbons

to acids can be stable to elimnation reactions.
wapbst2zat ed guani di nes may hel p prevent el i m PEE/US2005/020662

reactions. OO HO NHNYN HOB NH O NN O Nom 0 O

N-/ OOHO~TINHN~NHO~IINHNIINOONDOON~

biphenyl, %ZN\{% Qﬁwy 3s770 P f-%?rzogg 02 ?, aqli_is% %ﬁlﬁy% cyc?oalkyl, fused
cycloalkyl"gatu"a\téﬂ hdErdhiA, ‘Mbsfi'tuted éﬂtur@te@ hléleg)a INnd thé k@ HO N
I /J OH Hal f - denuded diators [00911

[0E867]rrp| ke cabbxpvxafxemsr ux&d Had fhe d2-anahtionmenboidhegenaically &€Pded amino
i ore TGt S b e Do e QAT b B B EL e enampl,
dewgnatepﬁwgﬁple'ﬂ%hly We"%h%%@'b-zh@mr{e. Nhhless otherwise specified (eg. “OH”), the N-
terminus is acetylated and the C-terminus is amidated.

[0087] PhAc denotes phenylacetylated.

[0088] BIP denotes biphenylalanine.

[0089] Amino acid substitutions need not be, and in certain embodiments preferably are
not, restricted to the genetically encoded amino acids. Thus, in addition to the naturally occurring
genetically encoded amino acids, amino acid residues in the mediators of RCT may be substituted
with naturally occurring non-encoded amino acids and synthetic amino acids.

Metabolically Protected Version

[0090] Examples of preferred metabolically protected versions of RCT mediators are
shown below. Compounds with substituted alpha carbons to acids can be stable to elimination

reactions. Substituted guanidines may help prevent elimination reactions.

o]

(]
\/U\N/\/\/H H HO H N/\/\/H N
Y @ O S G- 0
H H H i H H
M N/\/\/N N HOMN NN -N N
i\ m/\? o) o ! 7\11/\7

N
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HOHO HO-AH NHZ HON 'H* /

NHZ OO X OO0 O X x
X 1T NNI NNX ~ x X X X ~JN (~NXZ X2 X2 = F,
wakeosmz377d , CO-6 alkyl, X2 = F, C, Br, |, COBEUK0D5020662
OCH3, CF3, OCF3 OCH3, CF3, OCF3 x3 X3 ~ I~ X3/ 3 X3=
Cl, C0_6 alkyl, OCH3 X3= Cl, CO_6 alkyl, OCH3 GCeneral
n =

Schemgg O O o n OO0 H2N AA pAAZ 2, NAA -AAZ

(0]
DVAP/ Hi-. 1 n 1,2 010 TFAX Thioani sal ef X
Ho AR A&%ﬁbﬂ’fﬂm sol HPOH NELE AN “Tndr care

e%
BP ph and AA2 Nndicates Arginine o ine 39
2005/ 1 0 PCT/ US2005/ 020662 HALF DE DHOOHOO
O0O0:TO

o]
HO H\)LN/\/\/H H HO\”></\U/H N/\/\/H H
m ; N TJ N \,/

‘ N 0 0] [ NJ

Half-denuded Mediators

[0091] Examples of preferred half-denuded embodiments of RCT mediators are shown

below together with synthetic schemes.
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N NA, NNWNH2 H-NHNUNH2 H O X HNH H O X IN H X =X
elN X ~ 1\ X X | X X X | X2 X2 X2 F, d,
w®eqosh237@0_6 al kyl, X2 = F, d, Br, |, CO_6 alkgi/1S2005/020662
OCH3, CF3, OCF3 OCH3,CF3, OCF3 X3 X3 :)~ it x3 X3 X3=
c, CO_6 alkyl, OCH3 X3= d, CO6 al kyl, OCH3
HALF D%Qgﬁ-z NBoc H2N~~NANHBoc O H Ac-AAi -AA2 OH H

- - AAYNUNHBoc DI C, HOBt, DCM H II NIl NBoc DCM TFA
(3:7L 1 1 O'H AAl - AANFNH2 H NH 40 WO 2 23770
PCT/ US2005/ 020662 REVERSE HALF DENUDED H2Ny H2Ny NH
NHf NHOOOQO MAHOH ANNH(CJ—IAN---)//HOXOO
XXQ o o :

H H :
N H .
: H H
0O X 0 0 0

LGN s ~
. —X
| ~ X PR
X,= F,Cl, Br, |, Cyg alkyl, X,= F,Cl, Br, 1, Cyg alkyl,
OCH,3,CF5, OCF, OCH,,CF3, OCF4
; X3 ; X3
X3: i X3
X3= Cl, CO-G alky', OCH3 X3= CI, CO-G alky‘, OCH3
General Scheme: O{fo
HaN=AA-AA;— n=12
DMAP/NMP
0 (@]
TFA, Thioanisole,
N-AA;-AA;—NH,
—_— HO H
EDT, Anisole n
n=1,2

AA,
indicates Biphenyl and AA; indicates Arginine or Lysine
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X=\V\V X=\V\ 1, "170 eINX X X x,= X | \ I
\WW XZ FI1 \ XZX2=F d, B, I, CO_6 alkyl, X2 =F
wakeosmez377d , CO- 6 al kyl, OCH3, CF3, OCF3 OCH3, Qr3r/UsX0p8020662
X3 X3 1\ I\ X3 X3 X3=d, C_6 alkyl, OCH3 X3= O,
C0_6 al kyl, OCH3 41 WD 2005/123770 PCT/ US2005/ 020662
REVERSE HALF DENUDED HO O HOFTO NH H ONH H O HZN-N
(NN NH2 ZNP\N NN NH2 Hn 0 X HO Hn=1n20 X HO
HALFDERWOER? b I, b ~ N N XXXX X, X, x2 X2 X2 = F, C, Br,
I, C_6 alkyl, X2 =F, d, Br, I, CO6 alkyl,
OCH3, CF3, OCF3 OCH3,CF3, OCF3 X3 X3 | O X3 X3 X3=
Ho.Clo, (0.6 al kyl, OCH3 X3= O, *ﬁﬁ%% al kyl, OCH3 Denuded

er si ons
Q H H
)I\H N\Z)‘Lu/\/\/N\[]/NHz N/\[( W)J\ /\/\/ H2

O X NH

- &
OB JCEENO
‘:‘@ .

¢ ¢ ~
I ;——XZ P
X,= F,Cl, Br, I, Cog alkyl, X, = F,Cl,Br, I, Cog alkyl,
OCHj;,CF3, OCF, OCH,,CF3, OCF,
$ X3 $ X3
be b
Xs= Cl, Co.g alkyl, OCH, Xa= Cl, Co alkyl, OCHs
Scheme-2
pa
HzN\/\/\u NHBoc H
Ac—AA,-AA;-OH > Ac-AA- AAZ)kN/\/\/N\n/NHBOC
DIC, HOBY, DCM NBoc
DCM:TFA (3:7 H
Ac*AA1-AA2)LN/\/\/N\n/NH2
H NH
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[ 00921 Exanpl es of preferred denuded versions of RCT

medi ators are shown bel ow.

42 WD 2005/ 123770

wERMNsWE2005/ 020662 1t O 0 H HO n~ /N _KN NUNHECHOsNMoHM20662

N uNH2 |1 H I

HO H NNNH2 | H ||

NNUNH2 HON N~i N-NH2  H 1]

OO HNO O |
OOHNOOHN O0O0O0OHHO.
HOHNOHN HOOOOONN

HN O O HO , 1 N-N, NNH2

~N °

NH2 gL, NNNH2 Hy~-NHHyYy OHNOHN OO HO-NH N

REVERSEHALEDENUDED OO0 NO O N r O HO-TI N gOH M/ N HON
HNNN 00 NO O 43 WO 2005/123770 PCT/ US2005/ 020662
OO @40 HO NN NN HO N HoN. NH

g 2
NH I\I\E
i Jiﬂi S
N OH ‘ Nj)\ OH

©
D
% & O

s

=
X
s 2

Xy= F, Cl, Br, |, Co alkyl,
OCH;,CF5, OCF,

X3

S
X3

X3= Ct, Co_s aIkyI, OCH3

Xy = F,Cl,Br, I, Cog alkyl,
OCHj,CF,, OCF,4

X3

S
X3

X3= Cl, Co_e alkyl, OCH3
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wo)05/1237NHNNH2 HN HN O O

HYD O\ NOHONOO N H
0

[
HYDOONOON N OO
3100%020662
I1 N Nom \i NUNHz HON: NNH y NH2 I 1 HO \ HNO 0O\
HN 1O HHHONNNH OH \ HO-~ HO N HN~-NH 0O O HN
NOONH Il OHOHIo/ HOH HO-J N Non\i N-NH2
HOB} N N~~~N~NHZ H ((~~ HO \ HN O HN 44 WO

2005/ 123770 PCT/ US2005/ 020662

oxoz
S
9

REVERSE HALF DENUDED

HO. O

NH O H

y Y P
N NH
HZN/U\NWN\)J\N/':T‘/NHZ H,N N% W)J\N/\r( 2

H : H H H
no X o o]
n=1,2

o o
0 ~0)
¢ RS ¢ | x
- — X
| =% %
Xz = F, Cl,Br, |, Cyg alkyl, Xp= F,Cl,Br, |, Cyg alkyl,
OCHj,,CF;, OCFy OCHj3,CF3, OCF3
¢ X3 ¢ X3
X3 x3
X3= Cl, Cpg alkyl, OCH, X3= ClI, Co alkyl, OCHj

Denuded Versions

[0092] Examples of preferred denuded versions of RCT mediators are shown below.
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[ 0093] Further exanples of preferred denuded versions
of RCT nedi ators are shown bel ow. Conpounds with

w0 edosazole am des in place of acids can be stabdBUSD05/020662
elimnation reactions. NNNOI HO HNNNO HO HNN
N, NNNH2 NN NNNH2 HHO HHINL HHO HIN NNIN O
HOHNNIN-OHOH N \NNNNNHZ NV NN NNUNH2 H H

G | QHN OMHN NN O H NN NINHHHH
ME%MWNN HONHE N 0N F v Ry
0 HINT /~ OOnN NI NI® I NeNU

Y N N HNyN
NH2 N— HINN NNHIO O HNO NNN m \'i NyNH
N-NH O 0 NMZ 45 WD 2005/ 123770 PCT/ US2005 0662
[ 0094] Exanpl es of preferred denuded versions of RCT
medi ators are shown bel ow, including synt heti c
schernfies.OScherre 3. HAA-CH Couplin soI vent

HOm/\F'ms]?-N ; WN?NHBQCN\”/P\B@C N\n/NHz

o HN o] O HN

O

I
Q
o]
(o]
zT
[
Q
IZ§
zT
z
-
I
:§=
zT
IZ§
zT
z
=
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HO O O Fnoc deprotection N NHBoc HZN- AA-H~, 1 CH2Cl 2
NBoc 2) Boc deprotection H HO NNAA-HNfNH O O NH2 46
wOMERAGBHA23770 PCT/ US2005/ 020662 Schene 4 H Bonphiong020662
agent, solvent HH H Fnoc-N AA- OH Fnoc- N- AA- N NyNHBoc
H n HZN NYNHBoc n=1 to 4 NBoc n=1 to 4 NBoc 0 0 O
Froc dgprotection HZN-AA-N Nu NHBoc 1~ CH2C12 n ||

o)
mel orl2 _.n=1 t@ 4HNBoc 2) Bod deprdtectio HRB o
HOW Mn\,{h’ 1 or 2@ n=Tt m 5],/\%
iLngwagent, ent HH O Boc @ep [
Boc- N- OH Boc-N-AA-N A OPh O n pTs

=1 to 4 Ol HO Coupling agent, %ol vent.

¥ NN
HOMN N/\/\/ \r/\?
H
0 0 HN
O (o}
H H
HOMN\/U\N/\/\/N NH, HOMN N SN NH
N Ml H m
(0] = HN 0 0 HN
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1) HH9, Pd/C HO Il ~"""~ HAA-Nn OPh H2ZN-AA-N n
OPh m N NHCbz BocN nFO to 4 n=1 to 4 HOmn=1 to 4

worbstzs720 NCbz 0 HZN NH O mH - AA- NOH HN nHICT/0S20051020662
n=1 to 4 [00951 Exanples of sone bioisosterically
nodi fi ed am no aci ds that can be used in the RCT

I at are wn 2005/ 123 :
10BRS) s oSeRa v BB BB TBROE P LN BRCiaigee re shown
below. C_@ﬂg@ﬂlds/ with Rir¥zofe ax@ldeé(rrﬁ;laccaﬁf acfds c b&stable th elitinatidn teactions.
J OX/ H2N~IKOH 2N OH X=C, Br, F, M GN N GdN

OO H2N OH H2ZN OH 6t Preferred l\/bdlators 10096] In
gertai nv%\eferred enbodi rr,@nts t he rredlgtors are

N-N
N\u/\k el ect romthe gr oup N/ )\ JV\[( /\/\/N\”/NHZ
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consisting of. dutaric-bip-r, E-BlIP-Agmatine,
(4- car banoyl but yl ) guani di ne-BI P-E, d utaric-bip-k

w@ Zoos/azdsanoy| but yl ) guani di ne- bi p- GABA, PCT/US2005/020662
(4- car banoyl but yl ) guani di ne- Bl P- GABA, d utari c-Ai c-
Agmat i ne, (4-carbanoyl butyl ) guani di ne- phe- GABA,
4 4-di nethyl glutarjc [

- phe- tine, .
034l Grirmdier of mretered Qeatd VoISt RET, egiors are shown below,
includi fiLeM LG5 T, Succinic-BIP-R Succinic-f-r,
e mg%@et mgﬁ%l},}?[g?sl c-bip-r, Dinet.glutaric-BlIP-R
Di met . succini c-BlI P-R, Succinic-phe-k, D net. succinic-
phe- k, Di net. succi ni c-Phe-K,
3, 3-di net hyl gl utari c- phe-agnmati ne,
Scheme 3D Bt . succinic-Aic-r, glutaric-f- (ethano)Agmatine,
GQutaric-Aic-r, Succinic-Aic-r, GQutaric-Aic-R (H NHB
MmHﬁaw@mﬂgﬁﬂﬁmﬁﬂﬁ@ﬁ&nde;ﬂ&h,ANN/\/“v'jr oc
2,2-dinethylsuccinic-égféagnatine, H NBoc
Di net. Succi {gjnc- Al c- 3-spirocycl opentyl glutari c-
Phe-agnatin@%\3é§>6$k t hy¥Hgeaut ari c- F- agmat i ne,
gl utaric-Phe-agmati ne(Bi s-Boc), glutaric-f-
a olgnatine, H OxO~0

aj NWL%WEQM i ng(lpyr) rdene)

Fmoc

Succi ni c- Bl P-agmati ne  (pyri 'gine), >
3, 3-spi rocycl ohexyl gl ut ari c- bi p- agnad)iBee degsgtestien di ne) ,
3,3-Dinethyl gl utaric-bi p- agmati ne (pyrimdine),

3, 3-spirocyctopentytrgiutari c- Al e-agnmati ne
(pyrimding), 3,3- Dne hngIutaric-A$c-§%natine
(pyrinidins)Ho%ﬁsigpLﬁg yaaspentyT okt 3¢ C- Phe- 3-
(di et hyl am no)lbut ane, H NH,

4, 4-Di met hyl gl & aric-® p-agmatine (pyrimdine), and
3, 3-
spi rocycl opentyl gl utari c-bi p-3- (di net hyl am no) pr opane,
wherei n any underivatized am no and/or 48 WO

2005/ 123770 PCT/ US2005/ 020662 carboxy term nal am no
acid is capped with a protecting group. Oher
preferred nmediators nay be selected from

Di et . succi ni c- phe-k, MQ2C- phenyl - f - phenyl - NH2,
Dinet.glutaric-F-R or GQutaric-F-R [0097] Although
not necessarily shown, any underivatized am no and/or
carboxy termnal amno acid residues in the above
list of preferred nediators are capped with a
protecting group. Thus, if not renoved, the al pha

am no group is capped with a protecting group, such as
an acetyl or a di-tert-butyl-4-hydroxy-phenyl.

Li kewi se, if not renoved, the al pha carboxy group is
capped with a protecting group such as an am ne or a
di -tert-butyl -4-hydroxy-phenyl. O course, any other
protecting groups may al so be used. For exanple, the
amino term nal protecting groups are preferably

sel ected fromthe group consisting of an acetyl,

phenyl acetyl, pivolyl, 2-napthylic acid, nicotinic
acid, a CH3-(CH2),, CO where n ranges from1l to 20,
and an am de of acetyl, phenylacetyl,

di -tert-butyl - 4- hydroxy- phenyl, naphthyl, substituted
napht hyl , FMOC, bi phenyl, substituted phenyl,
substituted heterocycles, alkyl, aryl, substituted
aryl, cycloal kyl, fused cycloalkyl, saturated
heteroaryl, substituted saturated heteroaryl and the
i ke; whereas the carboxy termnal protecting groups
are preferably selected fromthe group consisting of
an am ne such as RNH2 where R =

di -tert-butyl - 4- hydroxy- phenyl, naphthyl, substituted
napht hyl , FMOC, bi phenyl, 46




substituted phenyl, substituted heterocycles, alkyl,

aryl, substituted aryl, cycloal kyl, fused cycl oal kyl,
weadosnzd7edd heteroaryl, substituted saturated hetEBUSBENY020662
and the like. Synthetic Methods [0098] The nedi ators
of the preferred enbodi nents may be prepared using
girtually any art-known technique for the preparation

Scheme 4 of peptides. EQL; Igawﬁpe peptidgs may, be prepared
Fmast MgALoity e olamman—<NA—sN [ BisEC
peptide synthesgs H() . The hal f -denuded nedi dt ors

of RCT may be 6réﬁaﬁﬁ’ Usi ng conventi onal nsttep- NEpSse
solution or sohid,phas& synthesis (see, e.g., Chemica
Approaches to the Synthesis of Pepti des and Pr ot ei ns,
WIlians et al., Edg ﬂ1997 CRC Pres@ ° Rat on
-ifﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂ—$eM§Femmes E]gNmElrwreln piralsl
Pepti de Synthesi s: i cal Approa
Sheppard, = Eds. 19891 tOHRE‘B@r ess, bePg,cdegwéch%
and references cited therein). [0100] In conventiona
sol i d- phase sy first am no
acid entails caIIy}Ieactﬁnngts
car boxyl -t erm|nal -AEAYN NHy derivatized
resin to formtH8 b xyI-tern1ma end} of the
ol i gopept i de. Themal pha?ani no"erel* ob't he| amino acid is
typically blo nyl group
(Boc) or with a 9-fluorenyl net hyl oxycar bonyl (FMOC)
49 WO 2005/ 123770 PCT/ US2005/ 020662 group to prevent
the am no group which could otherwi se react from
participating in the coupling reaction. The side
Scheme5chai n groups of the am no acidso if reactive, are also
N N@JockedméaWMQmUEECtegl by us__bepaykprél@tidny ed
protectlng groups I n the ?Br foétWers, thi oet hers,
esteﬂ&%n&ﬂ¢qéagba tes. [Ol@ﬁ%ﬂﬁhe next step and
subsequent repatdqive cycles involve deblocking the
am no- termnal (N-terminal) resin-bound amino acid

(or term Balidgghtitfel the pep ti%de chain)oto renove
N A dd/ualpha aﬁﬂ%oéﬁlocilng Pogi wq%%migx ghenu | pasc
2 oonm(coygqjh 9)nngt, t hesdext Bl'ocked “amno PAci

%hws proce$S i'Smrgpeated for however maHy ‘cycl es are
necessary t&Syht Ne8i ze the entire peptide chain of
i nterest. AlHter—each-of the—ecouphi ng and debl ocki ng
steps, the reslngo nd peptlde s thoroughly washed
to remove aMy"reli — Al t bef ore proceeding to
t he next. [he aolhdﬁgﬁupportnp%?tlcles facilitate
removal of |[reagents at any' §fven |step as the resin and
resi n-bound peptide can be readily filtered and
washed while being held in a colum or device with
porous openings. [0102] Synthesized peptides may be
released fromthe resin by acid catalysis (typically
BP hﬂ%ﬁ%le‘é Q)rf's @% disd%&a 51'1)t JnHSﬁﬁ@%%lh& a@lgs g‘)at cMé:Hsed in the
eaves t ron1 {he resi n ['eavi ng
RCT mecbﬁtoﬁardosimydn@lmmp on its CGtermnal am no aC| d
Aci dol ytic cl eavage al so serves to renove the
protecting groups fromthe side chains of the am no
acids in the synthesized peptide. Finished
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pepti des can then be purified by any one of a variety
of chromat ography nethods. [0103] In accordance with a
weeeberyed enbodi nent, the peptides and pepti dBCT/US2005/020662

derivative nediators of RCT were synthesized by

sol i d- phase synthesis nmethods with Na- FMOC chem stry.

Na- FMOC protected am no acids and R nk am de MBHA

resyn and Wang pesin were pulf¢hased from Novabl ochem

Saft_Di ego,,CA) llor Chem I mpex | I ntl {(Wood Dal e, .
AA= HZN( rOthecha § ald sol vent s |Mary orchas& OroHt h

trifluoroacetic acid (TFA) !
edithiol, thio%@le pi per|| iine
R 2-MNapht hoi ¢ |aci d Pi val oi c id
(Al drlch M | waukee, W), HOB{ and*NMP_ ( Chem | npex

Intl, Wood Dal ew IL), dichlofdmet hafi€:Br f¥ehanol and

HP# C dr ade gaql nt Fi s¢cher—Setrent+H++¢;
R=H.Phpj t tgbuy gh, P he p/l y off|the péptides was ¢
checked’ by b rificatid bhe péepts

achi e\ved usi ng Pr epar at ive HPLC system (Agile
teghn ogi eg 1100 S&¢-85¥:Mm|a C18- ed silic

col Tos spec prepanative mn oDSs- 8

DN cm. The pepE'r—des—weﬁe—el—a’reebm':th—a
grgdl ent system[SO%to 90% of B sol v&nt (acetonidri
le: water 60:40 with 0.1 % TkN]."[OL1OHA | pept ldes
were synthesized in a stepwi s¢ fas via the OH
sol i d-phase nethod, using R nk am ge{ MBHA resi
(0.5-0.66 mmol /g) or wang resin (1. Dl / g) . Thé si dg
chain's 50 WD 2005/123770 PCH-US2605/-020662
protecting groups were Arg (Pbf), Qu (OBu) and Asp
(G Bu). Each FMOC-protected amno acid was coupled to

Preferred is resinusing a 1.5 to 3-fold excess of the
A—M@@%ﬁre erre ed anino acids. The coupling reagents were
[obbéyy dr ‘Pﬁ()é@ﬁzﬁﬁ CHrEfeﬁ%@leﬁﬂfohm&s aRé ALdisOR" 8BYklected from the group
carbodiimde (D C, and coupling was nonitored b

consisting\bf Il dtaiierbires tE- Blﬂwégﬁim gﬂ@a{bamlhueiﬁgvefddmtB‘IPzﬁ)%lutam -bip-k,

(4-carba | RS deﬁggﬁgh?%g& g%to?% %}%}“} nt %Ql{}lggn Glutaric-Aic-

Agmatme!ve t ha{ﬂ@arlﬁﬁ%y@d%@g@am@i‘%%b@ﬁﬁﬁ\e PS \WeA-Ginfedhy1 QVRE c¥ie-Agmatine,

ylation or With other capping groups as
Dimet. glutmceEfRar YilufaOgO5R, AGhitaticdf-e @ﬂ@ﬁﬂ-blpm odusicgied-BJP-R, Succinic-f-r,

t hanedi {hi ol and 0: 5:
Dimer iR R, P e T AT R LR B e o et sucinic
phe-k, Dlﬁﬁée%écnﬁc PRAKI, des- Hi%ﬂfétl'iylgﬂﬁmﬁ%lﬁ@ﬁagnéhhe Ohimek Becili€lAic-r, glutaric-f-

chain protecting groups. The cr peptide m xture was
(ethano)ﬁgmmmce@IWM®MtcHe stmefﬁeekr,f Qlas]c- AlovRu (@ H-tgtiszokdshgldglutaramide-

BIP-R, %V\%fign?tﬁqflaég -Eibrre atg)&:d {rrlltilt#r gctzlglsvgis hg esrf)%-rrﬁg}tfc?gpentylglutaric-

Phe-agmaiBi! | dﬁB-Bfn@&hﬁ%ﬁ;@Jri%CF -BSmaAined| tguﬁaﬁklptﬂle@fgﬁﬁﬁn&gm&g glutaric-f-
overnight in tRe freezer and ¢centrifugation.

cyanoagnsatingt i orgluieric(ttearieaslde)rdIP-agma e pgrive mwashe‘duccmlc -BIP-agmatine

or The resul rude _pe ti oy
yrimidiggls’ g SpsbeiP R FisSipaespBRe « Fopifiarhy BoBinetnentaric-bip-
agmatine0- 1 ghﬁﬁﬁ)le)and s ispicocycibPént @f%&@ﬁ@éﬁ&t%s pﬁfyhf‘dl&ge) 3,3-
by LC usi'ng preparative C I8 colum {reverse phase)
DimethylglutdriceAicepgadtient syst ¢pprddidined0% B i n3,36pimdgyatopsntylglutaric-Phe-3-

. 0 .
(dimethyhomobitans, LS DR AN o heratitd V) HAmdLrer Ba  sa-

D

T
.

U

spirocyclopentylglutaric-bip-3-(dimethylamino)propane, wherein any underivatized amino and/or
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Acetonitrile:water (60:40) containing 0.1% (v/v) TFA].

The pure fractions were concentrated in vacuo, for
weEx@asp7o over Speedvac or |yophilization. Therpi/esmss/020662

varied from5%to 20% [0106] Alternatively, the

pepti des of the preferred enbodi rrents may be prepared

rrent ensa
carbory eyl PSRRI REB Gl 4 Dk Bl gt e bl ikt Pipigrs may be
selected |f?<§1€e'DlﬂﬁaPElthﬁu&B§é R, mod@safehgeﬁphefngmﬁ&amrﬂet gltaric-F-R, or
Liu et al., 1996, Tetrahedron Lett (7):933- 936;
Glutaric-lBReca, et al., 1995, J. Am Chem Soc. 117:1881-1887;

O, 25 oS0 S RO 85, S e SPino i cuony

terminal a?n§1§lo 2k %%%ues'—muthé‘ﬁgov-gal'f@t ok 9e4‘erreh méfator e B c5w1th a protecting
116(10):4149- 3; Liu and Tam 1994, PNAS.

group. TBus, M-rﬁrﬁ&&d ‘ﬂmmlglm znmmarg;joqg 18 cap@&wth mprotectllﬁgp;r(b@e such as an

acetyl or éﬁﬁrﬁzrt ggg’le 3@ s )308[31 %a\ﬁaélpt:%eé%vgfl tjhg%ggg‘]éarbAoTy group 1is

{ Do R UARPIBRYI-Lhydbxy-
capped wiERHH ‘5‘??&%%%?‘.% uwrﬁg%g?ﬁn A OoLR o8, e hydtoxy-pA&HR: Of course,

any other girgicttomgrespsomanhaisc fre awsed. i Fmroaxpmpﬁ eld: Mmeltermlmltpm@mtmg groups

b fer ence ther et nmet ho usef ul .

are preferahly’ SR Hokp i 6 la%g 5 EHGT PERAPTL: Dol 2-napthylic

acid, nlcoﬁmboé@ldma%ﬁrm(@H %&%qttOQO andl@Bamidé-of acetyl,
Chém Soc. 107: 7087 7092 07] For pepti des

Phenylacqmylodimaﬂbbyl-éégdmv -phemde rmaphthyin sub$tduted utpiphthg’l FMOC biphenyl,

]S TN R  CORRESE G S0 GARDS i e
cycloalkyl, | sARiratdy RbteRlakyY; sub§t3tu§é@ 3RPnéd gg{&%@rﬁ Ghd Wﬁ@@@%&@@ Zhe carboxy

I'ncreasing the coupling time results in i ncr eased
terminal pmtﬁetmg ataups acf prefrralpy odacted (i8nethergretp adnsjsting od an amine such as

wot, il ST SR Schiol L SPul rac, b

substituteB€ pRESPAIEIkHAREDN TheidrBORALd digghnirfuesb@ituRE 98I, C cycloalkyl, fused
chém stry. For exanpl e, nmethods for acylati ng 't he

cycloalkyNsttmratedrgerofiryl Splmmtutdbsawra@mhd@toam@ apd thedliler i f yi ng
Svnth 32 hC!term nus of a peptide are well-known in the
thetic Met des of carrying other nodifications at the N
[O@@ﬂ/ or Tﬁeh?ffdmt&’é%f YHel drefefied BRBAdiRRhtsiRay RO Ep42éd 1§slfﬁé {llrtually any
inthe art, as will nodes of protecting any side-chain

art-knowif t’m:hmlqom &bn thie e)semsatlona)f peptidesc ddg axgmple, dtet paptides may be prepared
termn bl ocKki g}g ar og{gs.qj{amOS Li kevv| se, for
using conygniiana SteH‘r%’ﬁ?(?B ipf ot 3 RIREERSPLIe SYNHBESES- ot ect i ng
[09§§]Up %etlﬁﬁ“ d@‘nu(ﬁ&irﬁbéwt%rsogf RC@elﬁkﬂr de p?é'paFéaeusmg convent10na1 step-
C-term nus of apeptl e are wel khown in the art

wise soluanl o5 safd plase yyml}pswdsdrnee grnﬁ]uefmm—itAppr@cms tb ke &ynthems of Peptides

and Protefrﬁ, &ﬁglagis:e% rag],sé]%s 1@95#{6@@§%€$%§%¥%&%th§:[]oé%g%ferenceslmted therein;

Chl it (0]
Solid Pha%é ﬁg[\)/tgd?:?’e}?l%feﬁlg A wg%licall )ﬁgaggglu ggwert[e)glaa SRESHAA, ¥d5 01989, IRL Press,.

Oxford, Bﬂgmndamelu'efewicbycmdamembl e salts (counter i ons) can
convyeni ent | repared b i on- exchange : ) )
[Ogﬁwoma ‘b@?‘é‘ﬁﬂ?gféﬂﬁ) S%ﬁ@b%ﬁéﬁ%%s élgta%wr\?@f fheidirstgming acid entails
chemlcallghxeea@tﬂ ith c& ﬁ%%HaPQ@ltemﬁﬂh%ﬁhl Mltﬁy&hk}%eﬁelqsm to form the
cl d-derived protected comrpounds are shown iIn
carboxyl-temairfablehdwif rthe dpdpepB8de. The alpha-amino end of the amino acid is typically

blocked with a t-butoxy-carbonyl group (Boc) or with a 9-fluorenylmethyloxycarbonyl (FMOC)
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TABLE 3 COVPOUND SEQUENCE MOL. MOL. WVEIGHT # FORMULA
85A G utaric-Bl P-R- NH2 C26H34N605 510.59 86A

w@R005/a23700 bi p-r- NH2 C26H34N605 510.59 87A PCT/US2005/020662
Ac- E- Bl P- Agmat i ne C27H36N605 524. 62 88A Ac-e-bi -A
ati ne C27H36N605 524 62 89A Ac-R-Bl P- GABA C27H36N605

s v F s 50 OROLEATAR BB o

reaction. 4Fhediliél b dicapo o€ tHbl ami@o Mtids G2 243 NG Qe 4196 birfske DB protected) by
G utaric-Bl P-K-NH2 C26H34N405 482.58 96A

various beyzyt- ém\@dmr@ewrmmome&lQrNQ% of gthers gthpethentn eatotsi all carbamates.

ians of Treatnment, [011 h : :
OFB1R: e TR B o RGP «0iA T EERbst TGN [ Beking e amino-
terminal @EBGFmirl) feSiatboaRY amiS i@ Edr thitiail ¥BlSe oLMRYepdd dhain) to remove
manmal s i ncludi ng humans, for which | owering serum

the alphacanmmeshl@qmg geoupb &xiloted by chenriealuasiditpnn(cohpling) of the next blocked

tation con n which ingreasin ser
amino acigy RHTHbERs TPl REnb et by sJShEa et ey Boassize the entire
peptide cﬁeﬁﬁ oy altéragt. LABEE ca@il6 AE @OMIlinBthna RIebRSKiAS Qtep§fthé HXindtind peptide
is beneficial. Such conditions include, but are

is thoroughjy washed @xjrqrrg)vhngerrbsl@mﬂ@q:nc‘ggintsalpﬂjbl@s[ye@qemﬂgyto the next. The solid
di ovascul ar i seas

support R¥RGE BRERE SRFd Gt 1eabshuT AL by ERRtE a5, 00 FETEARY Sibin-bound

peptide c@h bRLBAIIRSEGEPShS Iwasheldl FBNOBEIY hefl i h olin®E 88 Bevice with porous
restenosis (e.g., preventing or treating

Opﬂnng&atherosclerotlc pl aques whi ch devel op as a

sequence of . ne |caI dur h al 1 oon . .
OTRER & ey £ B e b SEite ot 8 B9l el Batusis (opically
with hyd@A8o8OHQH @X @Ml @oroddeti€ Aciaf, viicH 818M ek $hd Pepti@Blfictn 812Q64in leaving an
The medi ators of RCT can be used alone or in

amide or @@nlvayiagrpmom hterCatszymmat mmgohasid. dAgrglglyus@bbamget glgagerydsdo remove

the protecﬁldllge o n Flg fi??ﬁnll‘?ztl%éc th at hn%;ag (Ls:lsﬁtti'lgpyn izeg peptl({e Finished
peptides @Hthéi &tﬁtfﬂﬂeﬁ'by%fny bh&ofd vififety d)f%h%ﬁiﬁg apBylhéihofQr

exanple, in the treatnent of hypercholesterolem a or o
[0403ler odic kegoodinse withen preterned leatbodimsentf thenpktides and peptide derivative

S RN = SN T EE YD N Tep—

NE-FMOG hréte@ed @mfino alllld Bn@Ritk hBRIeMIIBHA 264K an® WA resin were purchased
statins. Such a conbined treatnment regi men my

from Nowbwb@e (§@n Diiegol é?rAl)yor Kéhear-Ingpex Intl H@Ymﬁelaalueclléf f@b@rschemlcals and
i nce e on a differept tar

solvents i Butchrge ot MEcioBofihe” st forb &S agid cTEA), nisole, 1,2-
ethanedithi®B| ﬂﬁoa@aﬁgofé;tplpendlne, acetic anhydride, 2-Naphthoic acid and Pivaloic acid

(Aldrich, Milwaukee, WI), HOBt and NMP (Chem-Impex Intl, Wood Dale, IL), dichloromethane,
methanol and HPLC grade solvents from Fischer Scientific, Pittsburgh, PA. The purity of the
peptides was checked by LC/MS. The purification of the peptides was achieved using Preparative
HPLC system (Agilent technologies, 1100 Series) on a C;s-bonded silica column (Tosoh Biospec
preparative column, ODS-80TM, Dim: 21.5 mm x 30cm). The peptides were eluted with a gradient
system [50% to 90% of B solvent (acetonitrile:water 60:40 with 0.1% TFA)].

[0104] All peptides were synthesized in a stepwise fashion via the solid-phase method,
using Rink amide MBHA resin (0.5-0.66 mmol/g) or wang resin (1.2 mmol/g). The side chain’s
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chol esterol recycling, the chylom cron and LDL

popul ation; niacin primarily affects the VLDL and LDL
w@opshzd7ron; the statins inhibit chol esterol sSpaL/E®05020662

decreasing the LDL popul ati on (and perhaps increasing

LDL receptor expression); whereas the nediators of RCT

. affect RCT [ ease i nCcr LCAT, { Vit
protecting o] wEEAr BEDF B (im0 S Earh B Gplote RO amino acia
was coupl¥dTtonB¥ rB&n WSRE d N5 GOBHYMCENCOR oM thé pfdtddie fHinbQclds€dthe coupling
hyper|i pi dem a, hyperchol esterol em a and/ or

reagents G\éﬂr%h&@aémuvbﬁnzmr@édg e(HQBH and diisnorent | aarkpsliimidg ¢P1G), and the

coupting [ EHoRH Sy QB o THETARR SRR e RO Rk 2F @ peridine in

NMP 3080t inirufds| REATRERT P ERAT RicEddive MdshesUH AR @szlg eIaU%TEA in CH,Cl,,
septi ¢ shock i nduced by endotoxin. [0115]

MethanolrmﬂduC&ﬂz@Hs CoupgT stepps were fpltavadryeageiabiod |onmt1hspt1¢ear¢ammng groups as
formul ated as peptide-based conpositions or as
1eceSSaihept i de-1i pi d conpl exes whi ch can be adninistered to
[030%) eCiAS niiRturd o qrpAettmo@ﬁlsmyéthamﬁhm raf| aYus\Slea(WSiB 2 v/V) was
adm ni strati on, del i ver the mediators of RCT t
used (4 -5dioptsidt 2090 mem@(m) & gledvsrtheipentide Ak gep@@ wgmtand remove all of

L T MR T A S p—

which wa@rmishar *ith M 2203 @es) r”ﬂi/eeﬂiliﬂa{ég)v&%n@éntﬂﬁféﬂqnt%%ﬁkk QYP®ip and added
hyper chol est erol em a and/ or at heroscl erosis. The

into cold n’éneh o’.ﬂhe pentide erexlipitatddrascl whiteaghhidrafier bq:qpng Q\@naght in the freezer and
centrifugag{?gagthse%lhgt{og; vev%lﬁgl(%gafl %g}}@ | %(}hrcrlto Y({gs %P%‘fzg t Xghe}y Wl{ﬁa clher. The

resulting Sﬂﬁﬁ@ bpRRNWas(dsso Vel béFerQhceiotfittil PR Blet 6639 W1t_ﬁf'031%513? A¥and dried.
2005/ 123770 PCT/ US2005/ 020662 nedlator(s? can be

The crudegriptideswes edrifieds b dHUG beidg vesperative £&¢Sred (rovaasgyplafse) with a

gradient ﬁyﬁmngf Pg% ﬁ Jlggﬂl%lﬂutegﬁl%‘%gdls Io\péz;leru%)l neglinng grlaﬂ ?v/v) TFA, Buffer B:

Acetomtrtlé Wﬁte& qb6a8F cohrith Mt 0.1%! (VAN SHEA IMBIThd BliehtractiBhs WRR concentrated in
ke. In one particularly preferred enbodi nent, the

vacuo, fon@dmaxl@ 1ofs) Spaedvacahyaphdizetien Theaidlds vasied froms5% te 20%p,
117} ..The I avol ve t

[03@ sul gl}egtgqutg p! t %{tlﬁaﬁ 8 mﬁ E}rﬁg%%e od upgnts ma hbe prepared by
way of se@ﬁl@ﬁteé(ﬁﬁ&xsaﬁm@@' ﬂ%‘]hﬁn@’ topQtBerdTEh Al Tohaith & p@ﬁtldeVéﬁalﬂﬁ to form a

more different polypeptides. The pol ypepti des can be
larger pe]pitdwcphaed aasiemﬂmdefos esample, th hier ¢tal., dPP@otemihedron Lett. 37(7):933-

025 sy WS S 52 BLRSETRRIIEOL S 08 b pepide Prov

Res. 45:209-M6; 's@ﬁ&&cﬁf’ér'a)ﬁdOKenh)/fﬂé@PfstynE@'zka :2binked) iy MH 'rﬁm 1994, J. Am.
certain other rmultineric forms conprise covalently

Chem. Soci hiegt0)rvdrBrid 63; Lidiand datny 1994 KRG O USAt Hr. @i3gFr588; Yamashiro and Li,

[0118 ile e ef erred, eppodi nents ar
1988, Infdéggépfl Eebirsieie ef\\g‘pé%%-g?% Nakaeaws mha@,i JrAmiGhegy Sge. 107:7087-
7083; No'ftﬂia%a?‘@ﬂ 8., 11989 2Pk ATRles 18881160/ ‘F&ffmbo%%nieﬂévmﬁlf,e1d99tob1nt. J. Pept.

erred organi'sns ude ut are not
Protein Rmrrﬁﬁé,Z?Jriéﬁ ﬂwré]nclpmrcmbéS\{hxdamenmsorpemmdnh&cinf el theasentirety by

es, ungul ates, nor phs, . and the |ike.
referencepthereto Othe% methods usegllg? or S}Pnthesa?ng tile peptiges of the preferred
embodiments are described in Nakagawa et al., 1985, J. Am. Chem. Soc. 107:7087-7092.
[0107] For peptides produced by segment condensation, the coupling efficiency of the

condensation step can be significantly increased by increasing the coupling time. Typically,
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[0119] The nethods of the preferred enbodi nents are
not limted to humans or non- human ani mal s show ng
wonmsaz37nor e synpton(s) of hyperchol est er ol em BCEISZ005/020662
atherosclerosis (e.g., hypertension, plaque formation
and rupture, reduction in clinical events such as
1ncreasm% ﬁ%;&)t @flflgglgnperrg?g% anq crge?]se? g%%%gzaé?h%rtgg Ingc\llﬁa e{?léb%i”et al., 1970,

Helv. Chin.poga &3e1135- 2160) [ Mddwmtafrlycprcohahﬂiﬁ,g Netand)or (b-lﬂémﬁhﬁa% blocking
useful in a prophylactic context. Thus, the_nediators
groups caafbetmépargﬁr wring stagdashisshmigessef qreminrhsiises Fereixepwple, methods for

acylatmg LA t g@l{\f}g% 0k E@%P&ﬁjef 6r8%rg{dgﬁﬁ%o{rrgstér?f|¥pﬂ{ge%§@ erfifhus of a peptide are

well-knowy fxe thehit. elsbeés)biemr@u@rtdharmedlﬁextme lag the@SN-sand/or C-terminus will be
Particularly preferred subjects in this context are

apparent tq,ljos¢ o skill gt they angs wH! mefes pf Brotecting @py sidgrchain functionalities as

0 hi story, hypertension,
nmyben&% Bﬂ%ghﬁalﬁhﬁngﬁﬂgﬁﬂ%%g&%h%t|on snoki ng, high
[ol0810d CliQivesd, EsradxamBieghetlods tortdep@tattion iofl@ protedtRigairéh on the N-
bl ood LDL, VLDL, IDL, or |low HDL, diabetes, or a

terminus pEAPERLidei astthe - tsfrmap%@%@ peptidgjaghwell-kagwniipigsart. nMedes of carrying
other moﬁ&n'%eﬂ? lﬁs a? ' Nié /0 e%}ﬁ %lﬁ b)e g;gr%n t%rtﬁgs%r s?qll in the art, as will
RS i naq Ude B

Jhar mece |ca formu
modes oiaﬂébrbﬁetuh)g,sQn@fsxcﬁtkﬁlhmpﬁﬁlﬁﬁdi@ﬂﬂt@@&slrﬁay bb&eﬁés‘é@dynﬁnfenﬁfve terminal
hyper|ipi dem a, hyperchol esterol em a, coronary heart
blocking gioypxise, at heroscl erosis, di abetes, obesity,
s Dise scler05| e)

r e%]hel ggflrm%:eutlca }/accgg%{)fe Bh$ {JcoHnter 10n|s])f an";t)o nvemen?ll){ d)repared by

ate
ion-exchdh%@ elirofRRSLrdgh s oﬁlumemsdﬂw&& weﬁmnawﬁaﬁlﬁierwt septic
ock. [0120] In one preferred enbodi nent, the
nmedi ators of RCT can be synthesized or nanufactured

[ngti}]ng. %{E}\ﬁ L)t%gf“éhe élgzlesgzﬁ gllﬁ%zegdsétg\ﬂ%aarﬁ%%nl §§Ct | 8434 compounds are
shownlnﬁﬁm%m539@5h@2Q§62 purification of the nediators of
RCT. Stable preparations which have a long shelf life

may be made by Iyophllfﬁ$ﬂbl¥he medi ators-either to

1 LI v U\,ur\ Ul Illul U.llU U MU

COMPO i dual aﬁﬁ%‘éﬁgﬁor dosage UHMQL‘\M‘]I cn%’ggh WEIGHT
#recopstituted by rehvdration W FERMUEEA el water or an

85Aappr opri at 6hahks-BIFBRINHS er ed 50IOMHeNs@y i pr t $10.59

g6AadN i ST alGiafrk®igr Ny ect. [ 082H,,Npanpt hersio.s9

g7APr €T ¢TT €0 QUOORIPTRIAhJ€ TEC] a0 Q] OSHH' mays2H%

A Al T T RSN  C TE

~ AQ QN

CUTTY1 C/\. T o ™ CIT 1TTaS SU T OI Ilé CTTC

89Arnnhlﬂy shA&iR

90Aci r ciil at i on AqabipiGABAr | v V\bﬂn_ﬁbé‘heﬁiﬁﬂ ex ha$?24.62

91Asi m | a#-gugiidipobutenadeBSPEyNHe HDC,sHapN«@speci ald9¢.56he

92ApTr e- ( 341nahidiiodufdniciiih-e pupyl At Ok, NJdhe pept 496561 pi d

95ACONDI EXeS GaARaGQBHERLRAL ! Y be pt‘;mrﬁgb;oy any 48b 58

96 ANUTTDET O TR ARG ARGy Ded DE 2H N0 O 482,58

plcpalallUHb maviTg—a 1 oMhg shet e ay pe radec uy
Iyoph!l|zat|on-the_co-lyoph|Ilzatlon procedur e
Pharmaccfi8A'Hobiad1aRehOMdR LRSI dTer-Bitebsy red approach. The
['yophiTized peptide-Tipid conplexes can be used to
[0p# Hpar dhbuhddidtors qd‘r&@ﬁaxfetm pod¢rredeérobodiinants man berused to treat any

disorder iBr S&é@&% ﬁiggnq%i gga%a 8]“ }f‘!‘*ﬂilt?% 1?1{%&1%'0 a%&@b{vgrigv\g%%{;m%solesterol is
beneficiaBf nn@lﬁﬁ?ﬁ? RithBheliRtidar &hditRRb W WhchPinkbRAsih® serum HDL concentration,
a mnistration to a SUbJeC
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[0122] A variety of nmethods well known to those

skilled in the art can be used to prepare the
wEepsizie7d i pid vesicles or conpl exes. To this BTUSA05/020662

nunber of avail abl e techniques for preparing

| i posonmes or proteoliposones nmay be used. For exanple

activatingﬁ@%f%@?ﬁrgépggg c]%ﬁ?sltlgrg%%ﬂh% %litl(ggg bfngeg ctag Wondltlons include,
but are nbf 'Iiﬁll1?€8e$y0 H&ﬂ;a' ViRl yesfy&‘?alﬂfe%eg&ofe@ﬁr&@mfﬁo %R N@fliiovascular

wth pre |p|d vesicles resulting in
disease smbcamaﬁnmumdsmr(nmﬂummg wéatmenttandréveption ebatirrescdgosis)rand coronary

e LS, L B R R SEA L SR T
consequex‘i@exg{u g&fal bR IR AT as bhddh 8Hop|98Y)2 788 WthdrSdisorders, such as

dial yzed to renove the detergent and reconstitute or
ischemia, fand en¢etpt éngi@; Whioh dften nshkkximsseptec shock. $bemedntss ef RET.can be used
1986, Methods in En ynDI 128: 553- 582 2 Wil e .
alone or tméombanéw ﬂ&rwpw Qe dpe peedstopiret ﬂé%gﬁ %P]é%s@lde tions. Such
therapies %(ﬁ&fem t lafS n%mltgngshﬁﬁlt E&Qu&][ é&@eﬁfa‘?k&hﬁﬁ%st'rﬂlon of the drugs
cost, yield, repro u0|b Ity and safety. In
mvdvaiaccordance mnth one preferred nethod, the nediator
and lipid are conblned in a sol vent ysten1mh|ch
[0t 250 58{ exaBRle, ghdhs frerimsnl @ bmﬂ@%@@n@o%ﬁ@@@swm the
Y
formulat15r§n9fiv§1% %élakéx? t{) s}zl(ﬁ; %chcia;qu)e: %drglﬁlgsﬂér}gd gxg hséer{ﬂ't rﬁﬁab{ thore of the
cholesteraifloweriig tliempmmhrrpntlyhmt:uspeagj tde-and rbshas Innqmnj and/or sta&ns Such a

enbodi nent,, the protein(s) eptide(s)
combined {ggafreRtirGEIER MAYRIS ltq%@ﬁ'éwlaﬂf/ eﬁ%ﬁqvﬂél&rwa? glfegttipce each drug
acts on & h(ﬁffel%ﬁ{ ttér%lete i) %ﬁglept@roqj sﬁlﬁfﬂe 1§d |dn tr@ﬁ‘s ugQu Sbl?er -acid resins affect
organi ¢ sofvent or mxtu vents (ol ven 3
cholesterol hecycllpgah@ bioylbmjureh a:nmbbhempuhaeoxdlrﬁmm pﬂﬂharﬂy ﬁﬁ:cts the VLDL and
ueous or oQrganic solvent or mxture of sogvents

LDL popysfigo e A0 o RDlSBSIob SuuBesss (desregeine by L &ﬁmﬂgtwn (and
perhaps 1ﬁ@r§§§ d’@ %)W Rl ﬁﬂle\(?@ssﬂxﬁ %@regb ﬁletlﬁ@détg%s%f‘ P o8& RCT increase

m xe ternative iator and |ipid can
HDL, incteasol QAT ace dity mtckpramotecﬁxoleeterrﬂ efthstem i.e., a m xt ur e
of the m sci lvents. A suitable proportion

104E3; at Jhetlaeq?lﬁwm@?.%cﬁ P&y Rfeteidnith CONIEARIGT edthy ﬁbgaées to treat
hyperlpidgih, Bt RS O 5 AP ARGt R AR AIRRG L B i
[0ﬂ1])4] nathe ssiatdry of RIAT dfahe prefataieenitmdiibints ddnebe used in combination
uItlng m xture | s frozen and |yophilized to
with the g}tymgbm s ayfantippdammatogy pgengsneirtealy wesst tonieat septic shock induced
ed to the mxture to facilitate |yophilization.
byenmﬁﬁﬁw | yophili zed product can be stored for |ong
[OFDH]I odShandedihtols bEMRGH oﬁttﬁbl;ﬁefefr&l%ﬂiboﬂfhﬁedty@mhiblei foedulated as
roduct can be reconstjtuted in order to_obtain
peptide- b%%?ﬂ&PmﬁSIEPnS qassREdGipigreoppiexse whi chesan .bﬁuaémeaﬁsqeéio subjects in
T 8
o variety (3, WRish pEralh) i SO, Ui iSHARAVAE oTEch BB EIHEEPLERCT o the
c1rculat10ﬁg Exaﬁplar)dﬁhﬁhlaﬂbmmdl tRcathidiv edibis drodesctibéd balemous
&Sctlon) In a preferred enbodi nent the Iygphlllze
l%b er i gnqthenrieteried e himenh gBphedsears prevededdos ampligrating and/or
preventmg a()\l/lg o?t}xgﬂeogggg)lt&?é 8§ﬂ re[i]@l(?? ee)‘li(‘élgr%?boa-rcggri {[Ih%gg%’%&og@.y The methods

preferably &Mﬁfeaddnﬁﬁlsteﬂlﬂg tb An rodgdnistia SR eferdbe a heBONS! ifoud pfeferably a human
step shoul d be conducted at a tenperature equal to or

one or mgweeqft the madigionsipd the arcderpadgmabadiments dorpmiagtiss ©f such peptides). The
i pid conponent of
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the conplexes. Wthin mnutes, a clear preparation of
reconstituted lipid-protein conplexes results. [0125]
wa@moahrygoot of the resulting reconstituted prepar/asi00$020662
can be characterized to confirmthat the conplexes in
the preparation have the desired size distribution;
mediator@) @an bk MRANMIhiéRreddlas IdebdPibkd ARreR i ! .
g?w omat ogr aplhyrecé\rz}1 bg used troe t h%@@rglrr}lg%loéc‘){ly (Seigbr{ﬁﬁg?r %f standard
methods Phdvdiag,i butSupelinied 6o FBk@iopelsufpositerg] naval spray, time-release implant,
chromat o hy.,. system can be used. The buffer used
transderny iy 41 566 i Kele oner PSS, REsLisTed: embaiment, thsmediator(s) are
administefedtorally (&/Pi 53l MOL RS 20 to 200 microliters
of coﬂ%Feges ggﬁ@ggﬁgﬁg’ nggépeptide/n1. The col um
[0 B r dthe reth@dsSinmblsé thenadnfinisaatiorest ©binpleqiodypepti®d of the preferred

._known nol ecul ar  wei ght and Stokes' djanmeter as well as
embodimgtls £ (A ratiancp Eiparsynare 6i icaen golymetides. e polypeptides can be
- i - : : [ : I papr.ot.ei n .
povidedSEUPORER 418 SRLHET TR LLERNRAE Nl PARERUE pgimens, e
multimergf fong hayotomprisel engdiite® HbromeRB(. 4 MonikAL261 hfdi8phobically linked)
. nedi ators of RCT_can be conplexed with a variety of
while coflfif,[QHacr PHEimRIICHTMS coPase BovalsNl inksdomonsmers: direethdlinked or
through a3¥Edeti ¢ i pids and/or phospholipids. Suitable Iipids
include, but are not limted to, small al kyl chain
[0ph&Is phdVhifd tths prefagedernbqtiatnts MteCdvdnied, willOMRE& to use in humans, it
. hosphati dyl chol i ne, . di pal m t oyl phaosphati dyl chol i ne,
is also S‘Sfaﬁfﬁ' foz ¢ MRl G HAESTEGTYCBSSH | RBUS preferred organisms include, but are not
limited f%_ S}rril/lrﬂl?a@tg’oy T m%ﬁ%ﬁ og%ﬁ%ﬁsi d?/qu(]: €81 | tﬁg{les, porcines, ungulates,
largomorghspaidnthe tife.- 2- nyri st oyl phosphati dyl chol i ne,
i- aInigoyI-Z-stearoylphos hati dyl choline,
[0 lﬁt eal 9|m62h0dr§a(pfnﬁht3 (pyfpfgrﬁeyg pRbeditgnis e ingklimited to humans or non-

human a l:Ilg s?%%h@%gﬁﬁl%m%ﬁ g)ggn%tkglﬁﬁ) noef’hyp%rgh%tﬁrggg}li élgc}/ﬂ) atherosclerosis
(e.g., hyp&@hsidB2pRGUORRMER0N did AlneY, ehasiphak CHxic8ll #eBfsQlch as heart attack,
. Phogpﬂgtlg%lchollne, phosphat i dyl seri ne, o _
angina, o p%‘i? B gh levelsiof dov% pgqﬁtﬁélpoprlgmm lewsls phwerty dew density lipoprotein,
or inﬂamlgl?%m%‘g%ﬁ, S{)}f)g?@?ég g%‘)el’ft'llﬁh %Spro&t}?a%gg %E)rlltg)\(tl. glll}{l(s:,etlilg Iniediators of the
preferred @ibpdinsdntsy (qrhaapétisi thyeef) 6&r BE administered to organisms to prevent the

i pal m t oyl phosphati dyl gl ycerol
onset/dev%pg\in@rgr By 108k ¥ p QLS éyqngtgoyese ppIhypercholesterolemia and/or atherosclerosis.
Particularg)cf’ljg?e‘i%ih %g?%ggg@: %ﬁggﬁ%@‘? Ira? : (s:ubi{::c?% Elllo%igglo%lg oosfprplgrtel rgslkcfactors for
atheroscletbsiy (.81 dathidy dipdrey hepydriehdiamobtagity) ehigh alcohol consumption, smoking,

. i pal m t oyl phosphati dyl et hanol am ne,
high bloogicﬁg)teﬁtg{og,yhlghgi%mg&ppgéqsi glevated blood LDL, VLDL, IDL, or low HDL,
diabetes, &} it s Oy, o8 Sipid! &Y i

1abetes p_hosp . t@%é&ﬁ%?és%gﬁ ﬁfo"gg‘iﬁ’f‘%g%ér?‘gteﬁtﬁaﬁlf’ angina o.r stroke, etc.). The
preferred efnbadimiehts yhapdd thg phyredaceutical fhaalaysSRdi thd QST sbh preparations in

nggozg atlagc acid gal act ocer ebr osi de, gangl i osi des,

the treatnient of hype widenyjpy hmeyql@mgem{gp}ad}qomm heart disease, atherosclerosis,
diabetes, gﬂngsﬁ%,bﬁle%{ﬁg?%%ge%%e% ?ﬂu(ft!l}%: ys%l%Hsfjs? ‘conditions related to hyperlipidemia,

such as inBamaties taed ptheb cor{ditiome aaoH dshin@dtoretla AL&RE septic shock.
[0?%&00|ipids’ and cholesterol and its derivatives.

271nTeRe prefered smbpdiment, ohenunediators of RIHe cpr dfeesynddsized or
' in.the 2di at,ors_of RCT or. the .
man“fa"“‘gi%?l?’é‘%? F’uﬁ%utg&% radOffbed RE' SHRE \S}Seec{‘?fbsr BETARNE; fp gynthesis and

phar maceutically acceptable carrier suitable for

adm nistration and delivery in vivo. As the nediators
may contain acidic and/or basic term ni and/or side
chains, they can be included in the formulations in
ei ther the 54



formof free acids or bases, or in the form of
phar maceutically acceptable salts. [01281 I njectable
w@e®pardayre ons i nclude sterile suspensions, solPCT/US®09020662
ermul sions of the active ingredient in aqueous or oily
vehi cl es. The conpositions may al so contain
punﬁcatfomrdfmheamemgtorsaaﬁn@"ﬁ SEBES ProgarHitHl W&mve%ﬁé@ {Heft1#9may be made

by | or dispersing agent. The formulations f
y yOPha]ﬁ?”ég:tﬂ?eOWe%gprS‘bélﬂmféQéﬂ@l@(ﬂe puikufor tredeBlalgeorf mrm) p&:}@re individual
contai n

[ . Itldose i.ner and ma
aliquots 0? &’dg& rglgletér)va |ves lief@'i g‘l‘ ‘zrkﬁ'af? diagon ¢ sterile water or an

approprmtn ptenteahjf&rédwomdoatpri@a td R BB R AViodeGbjdd powder form
far reconstltutlon with a suitable vehicle, including

[H3d] not In anpthier Br¢fereedsanatioidinaentythe gestidtome B B may be formulated and
fore use. To this

adminlstg}% egﬁzfé [1§]t eco%)pé?t 'R%gisnag)tpg%gh tl‘g‘g% Stine iaggadl,tag@? singg, ghe complex
should ha:\ce- ;liry Dmi’ﬁalsd:dzﬁadf B&Pinl BE-chrlc@hort %ic%ﬁrge\)éhglethg rc%ﬁ’u?ﬁe?cdhas a similar

The stored preparations can bé suppli
size and densiyto HO grandierperiellptistrire-ftleck preifo? HOL pegilitionyi Yhe peptide- -lipid

0 For. ed I|ver the active.ingredient
complexés cr]1a§ben¥%lrl?{ﬁlly3} he ecg&g é%p ﬁP@Bﬁrr ok mgﬁhodsr cribed below. Stable
preparatlad;nhﬁlhﬁg ratdN shAUf i11Te! ARy BHe' fHade Sy 1y opﬁﬂl%i%an O;J g(;z -lyophilization

i ntrader rral or intranuscul ar I Nnj ec Iron
procedurg Q%ﬁﬂb@ belene being the prafgrekippraachayThb dydphilivel @bﬁmevwﬁlhl complexes

ri,c_or ro hobj ¢ materi al e.g.,
can be us%H'tS %Lﬁp reolzuli\é:fe appag@eceeblpg:gp ogpp}l)atlgzp, qrdﬁlpég;;mgmgg/ldual aliquots or
dosage uﬂlﬁ;SW}ﬂSh c& b@&cor?sﬁﬁftédqﬁ% ﬁéh?@fjaﬁ'm 1tg%feln @\35 St an aé%rqﬁﬁ?e buffered

a sparingly solub ormo ors
solution pgipr Wrdrpipsrai @y oo RORICUS2005/ 020662 [0131]
del i very systens

t |
[“Mn‘ﬁ;g IV%‘/‘gﬁyﬁ ‘Bﬁtﬂa &gﬁx}@oams@ Bws?)aklélﬁdvm.tbm a] @l e used to
prepare tHe%e@ﬁﬂ@-ﬂpidh@sﬂ:%s'o\f%o (Ejlga&géj' ‘Pﬁtthlg Qhd %eﬁ &0 fw%lﬁ'ble techniques for

absorpti on may be use perire

preparinge Hpesanss sompyotédipaseedest eafyabé IUSt:dit eFor &R&ﬁﬁl@”ﬁlﬁe mediator can be
et.ratiqn_of the active |jngredient. articul ar

cosonicatff Miging q&?t*beOraBﬁﬁ’Psv%’&l%ﬁPr) Va8t pePEPrial Elnéisw@diffmm reomplexes.

Alternativefy fGel Rbtidd&anPb& fc%Hb%de Khed

peptldéﬁ?lpld conpl ex into gﬂnkgggg?fch(P‘@%f%ﬁ tpgflting in the

spontaneqys éoq‘m]atp‘)at q>femp$1de\hptdﬁ compleren CIhgey inddhe ea®eadél the peptide- lipid
adn1n|strat|on

oIe ero 32] For or al
complexe?%epn Mtal elrgeat) H’Lh’%@fst ngthed rfag 8 Austuref the mpdmor lipid and
detergent fsafial mrfsl &movealb
gen CSo rl]z\il Znt L rﬁal 0 meangkt\?\ﬁeﬁt %ﬁg?%ﬁélggtgﬁ%gf?fﬁ 9 aagdgblipé%ixgnplexes (e.g.,
see Jonas ghali, hP ¥hMethadstin EEZ}MGMIZSQS%WD s (e. 9 ,
ed. mai ze starch, pyrrolidone or

I
[Ogﬁggxg}&:ﬂgl £ t}q‘t:\elgﬂmgcgmrgﬂcggse)are ¥\£|51||ng' sagke r@ethod presents its own
peculiar p}oﬂﬁbtﬂﬁﬁpromeﬁ{s‘ﬁ kofls %lf kb%emglﬁl Ileg}o?iﬁglbﬂ[ty e %aég R accordance with

hos hat e)
one prefermdg‘aqatgpd; t Jaaledlamr asd lipidaaye cahlsined R0 Ut é)&t&a whRAcBLBlubilizes

ch, or .sodi u tarch | ycolate); or wetting agents
each mgre%hengand ?B&ed:mqp ygelg%\fe%&yéyophﬂp@tlpabﬂ"@tﬂys ﬁgg sollyent pairs should

be careful BORMLEIRY ARIE Qg%o%llity QFBM{ t{'x {n?ﬁlﬁ)%{hlc p?pétgs ang the lipid. In one

preparations for oral admnis
embodimenprthe pfotein), meptide(seor daivativevmalopy th@soko be incorporated into the
m“°b5°11§§§nqu%f or they may be presented as a dr
P Pt BuhETOY Gt MASAAPERUSHAT SRSARI 101 veat eF mexturstdfeolvenis (event 1). The

(phospho)Ns181 hfpoR&ft Ok &lidSRed THGR Aqlug(l)ﬂs orpf;r%gaircasto ventor mixture of solvents
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may be prepared by conventional nmeans wth

phar maceutical ly acceptabl e additives such as
weuepersding agents (e.g., sorbitol syrup, cellrRtDES2005/020662

derivatives or hydrogenated edible fats); enulsifying

agents (e.g., lecithin or acaC|a) non aqueous

(solvent §|‘glb‘cl}) KL S @ssc*b?%lgvtl o 0352\{688 %%‘5%?‘86%’8 s8|u1 s are nralx%d Alternatively, the

mediator @ﬁ&*’t@[d’ 8l ¥€Sndopdiated ﬁﬁbm’ho-@(ﬁlv&{tod%’tlernpj e., a mixture of the miscible
dr oxybenzoates or sorbic acid). The preparatlons may

solvents. aAs@lt@ trrpportia formesidtersto Fipidy oy ﬁrﬁg detegminsdi emepireadly so that the

resuing SYEFLSE ks &7 ik ofbhnilly BES Gt blishG PO PR R frsually (but no

necessarilg) ¥nife@Nh lsPlel 8 HDE! eﬂfeeregﬂclltlh% SnirGukd Vsefr%ﬂpé?idnl‘%p}[lﬁﬂ%ﬂo dryness.
or buccal adm nistration e conpositions may take

Sometimeashan adjhm)r(arl solabhtemystdre addgé éﬂgh,e\;nﬁﬁpmtoafag@tatq lyophilization. This

Iyophilized odue ntgq %?Fed %Qongﬁ{q@g%ﬁ@mlg”d vag rout es of

[0 24jul %@qy&ﬁlxl%H%rb&fb? chh Ve Je@ér%ﬂﬁdtémnﬁﬂﬁféﬁ%) obtain a solution or
suppositories or ointnents. [0134] For adm nistration
suspensiopyofi tht pkptidedipid chmpkest i Tee thingrde dhe hyophidinedpowder may be rehydrated

convenj del.jvered in the form of er psol. .
with an AgHPOHs srgflgg)gntp A Flaﬁl\éf égg?ﬂ ?28%5 B%néﬁg/ngl which is convenient for
1ntravenoﬁ§ l%jleétﬁﬁx') m 5 Brefef?&d léﬁﬁ)o@fmé"at SHé URIYhAIZRA QR AN rehydrated with
g., | orodi fl uor onet hane, trichl orofl uoronethane,
phosphatedbu:ﬁﬁetrgd salmerqnfal physiobtgivaheslinesphition diTos inestuge mayHere to be agitated

ovors 0 BB 5B BB B e
at a tempb@nde Egﬁé@ fo &r F@ﬁt@i f@dn be tr&RRIM ehpeatire 5§thWHp1d component of
2005/ 123770 / US2005/ 020662 cartridges of

the complgaesat Withinoninutss, 4 ¢learprépahaios of egconstgute ﬂlatdowmtmycdmplexes results.

[Ofé %mﬂ %tﬂegl cont Ogot&ﬂéig uilt \f\egﬁﬁqgmggé(|p3%qa%agl§n8$aqlp€%r°g?{a“e“zed to

confirm thB 8r] coliifte LRMAORE tir@RSatiBaYhavef thel &Rk & siz0 QiR Mt @Dy, the size
in a pack or di spenser device which may contain one

distributigr ofrdtlRL.unGe¢l tlbmtige chommograpityacani hg utseh]etcadm; wad. For example, a
redi ent

Pharmacip, SHpfigss PR el DR EanBloeSy ek, Hpfe et g buffer used

contains P‘.‘J(ﬁxﬂﬁ/ﬂﬁlﬁ(ﬁl 30 &8 p H@s}ﬂh@c@ bagEopRaNs ed t?ﬁlchlrb?ﬁnr W@’dl@r’ﬂ% 1s 20 to 200
for adm ni stration 0136] The nedi ators of £CT

microlitegseyftdodpléxiepiconteiminy &xes p@rbtldeﬁell pfbt eplusth flewiraldi ln@rﬁt mls/min A

m ni st bl.e.route tha ures
series of rei)S of AP ey Slert ezl i, Bl dibffiel of P& ey HDL are
preferabl@ﬁ@deéées‘ilarﬁﬁrd@% RAMHAR thE oA, theaﬂﬂ’te'ﬁisse{nﬁaﬁﬁc%pfbtem complexes are
I ncludi ng intravenous (1V), intranmuscul ar

monitored hy rlzsdetrames or spwb@mgarféughsof(\m)eleagﬂh A5d4tar AB@ it oneal

ectl ver, . other routeg of . C .
103688 it S qprioinagt BETy Gaybe fSEi st oypcighypef bpids, including
samratedtlli}{sgfﬁ%e& hﬁtur&aé{drsg)nmeﬁ@tlﬂpﬁﬁl andf RGho§Ha1iPRIs. Suitable lipids include,
acconpl i shed by oral routes of adm nistration

but are (otndimitkidnep, bsmalhotlkyli mmmophoslqulupgbstaggnphdspbamllylchnune soybean

phosphatfggﬁ):boh egﬁlt e: ?cﬂpﬁrggatpﬁﬁg ﬂgtg].yz&lggggrlt gt Z@g]%rs%lyﬁthiosoprlllgtidylcholine

dlstearoyfﬁhaéﬁﬁhﬁ@ylmﬁ@dat 'l%y@to}l@paﬁﬁﬁtb%ﬁhéﬁﬂﬁtﬁﬁﬁl&ﬂime e g la-palmltoyl 2-
the hHarsh environhents of the oral micosa, ch

mmstoylgh@ls/pbatlcbakﬂnlohm,nt estli-pamitQylal- stawtwkphsiphamdl)(bq:mﬂlas, t he 1 -stearoyl-2-
.. _advanta easy,. of u nd er.ef ore, enhanced . :
palmitoyl PRGN a1t o1 diaePUBRG PP GIELES ar Risfeephasmpdidghanolamine,

ti ssue such as
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vagi nal and rectal nodes of adm nistration may be

utilized to avoid or mnimze degradation in the
w@amsnzi7mi esti nal tract. In yet another alternetT/U82005/020662

the fornul ati ons of the preferred enbodi nents can be

adm ni stered transcutaneously (e.g., transdermally),

dilauroyll%;og%a}iirdglg?}!rcg{il %ﬂﬂ%{l/'l%t\}ﬁléﬂo&%?hﬂfﬁéﬁag@?{&g%l% %%%s&ag}ltgﬁ(g}ﬁ%thanolamine,
phosphati@d@hdsital) %ghﬂg%ﬁé‘b;aim ephidiz6lifids, [lﬂxbg;matiap@y@&bu adgpﬂ@FFatﬁfylglycerol,
W

~_ nediators of or peptide-lipid conplex use _
dimyristoykphgsphajidglyersol cipdmapylpbinsphpidlglycasel, dasiepreyiphesghasisdylglycerol,

e T G B e
dimyristo§iphbsiatiéashiiddadineer ei n show t hat dipMghifyPphosphatidylethanolamine,
agoni sts of the preferred enbodi nents associate with

dimyristoylpbosgbatiddsepione rdipalani@ylphasphatdysesingc t krdinh athosphiatidylserine, brain
. humans pf ,about .f.ive days. Thus, jn,one enbodi nent, .... )
sphingomygf 2 i By igphingp ey, didteRronlsPingonadeIgy | RPctebitigic  acid
galactocefﬁbr@i&?S%nQEBMQ@D rébroBddsy di&u%@&ld%ﬁﬁéfﬁly%ﬂ@ﬁqe? WEBKD-mannosyl-
n e

_ ~anot her enbodi nent, desirable serum/levels may be
(1,3)diglyeatide, ameapheonylglypesida dugholastend i @otelpeospihio)hekdr ethert glyrolipids, and
i.nfuysion.providing about 0.1 ng/kg/hr to 100 ng/ kg/ hr.
ChOkSw“P@fégf%?gﬁng?y and therapeutic efficacy of the
[0127] OUThBESHAhAEwtied] Riphut@onbef tEteREBir&E Enibdldtfents contain the
~standard pharnaceutical procedures in cell culture or '
mediatore ep RGTwntthe paplidealigid femplelepe thd A¢tig nigeedidaDb0n (a plearmaceutically

acceptablg?cﬁlgiela géiga ll%g)? Oo/%igt%ttﬂh eﬁggyeﬁé"&r/yat iu'%n 6@?8&3@%@%@%r5 may contain
acidic and/BEbRAREUEh R hhd/oedidEettainkethich chVbe ficlides iPMRUbAHIIfMns in either the
The dose ratio between toxic and therapeutic effects

form of fieg agideor brsesapein the fomuelohandadentiesdly ageeptable sdised as

i. 0 / ED50. -1 peptide . ksts which, .
108385 by eniPerpie PronarDgiy PREE P lE ishsi g orutods OF efisions of the
active in%ﬁn%i%nt_[ aRleodder Y @hRls. OThEImpbsitifies Ragf@dor &htain formulating

odi ments can be used in assays in vitro to neasure
agents, susbragisndgending, sgabiliing amﬂ/@;gdimsing pganp o$ ke forMatatigsefor irgection may

L at ors, of associ ate.wth the HDL and .LDL .
be preserggcﬁﬁb Hg%tdogq{gegg;rﬂnf.gt, HA agboélmsscersl ClgHItlggs%g%rgalggrs, and may contain
added presB@bfi@iss” for the HDL and LDL popul ation. Moreover,

the agoni sts can be used as markers for the
[0d 2% o puilteriatimvelyf theDinjecteble formubitibe ahaw be iprovREBT, inTpowder form for

. this d, t agqni,st. can.be, added.ta ar, m xe Wi th
reconstinge i Lt G S SBYE, ittt B Sl ehiRatce FEupAb e ee water,
buffer, ddxkr@8 sdlitont k., GEIRONRNITOGAR A8, thafeakests BYR OGRS BeYophilized, or

the incorporated nediators of RCI. This can be

the co-ly(am@';laﬁ;p Ipeptidedipid icmgpleabea)elw prglg@cd. sThe( gc_)@d Jpreparations can be supplied
. ., ,radiolabels, fluorescent |abels, enzynme | abels, dyes,
in unit doggige {BrSgnd fooonsiiERERIA U EIMAR: ant | bodi es (or
[03838]) bodyr forAenEt 3d1iveREChE | £&til @TingogicAOCH Bt fol R4l as a depot
Al ternatively, | abel ed nedi ator can be used in inmaging

preparatigy, doeddmissstiggony by igAkntioans.g., WRbCa®wny), intadersalalor rgramuscular

iections g S SR  KRb i BBt iy T Bl e potymerc or

hydrophoﬂc{‘ﬁlra%ﬁis%%t.,i & hfemAR%on Bf fn alBBLR biMPoHidn SRAWAE RSins, or as
acti ve

sparingly soluble derivatives; e.g., as a sparingly soluble salt form of the mediators of RCT.
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in cholesterol efflux). Assays For Anal ysis of

Medi at ors of Reverse Chol esterol Transport LCAT
wa@edosazd7ron Assay [ 0141] The medi ators of RCT P@I/US2005/020662

accordance with preferred enbodi nents can be

eval uated for potential clinical efficacy by various

103\ e ReRR ST e ET R e et iy pf aghesiv disc or
patch whi¥® §loWf feldaS8Bthk abtiid iapRUIeaf foy BeicaiafSor@ rabsorﬁ%(ﬁm)ly be used. To this

conposed of egg phophati dyl choli ne (EPC) or
end, pemleq@ahnml@ycers oheHe pmﬂsméﬂ@bwe drosdenmal @mne)lo@mf the active

ingredient, q% %{F %lﬁ ﬁ;ﬂgeﬁgm 3 %V]@Ei g)élglglfei%'gglglgng&) }Qefhators of RCT of the

preferred CinbOHRIAEL b GE JJ%HH@@I@H ex T alPRE41Q@Rini patch for use in patients
initiated by addition of T (purified from human

with ischqphig dinar} dispése |av‘éhmﬁ®¢h0ﬂestanﬁﬁmm was used as positive
sent S 100 ctivat,i o activ
0F g6 P SRR bRy RpR e pRGateishl slFpta masdpke the form of,
for exam;ﬁ@tthM@tts'&%ﬁéﬁﬂ'@stpr@ﬂaré@% YorRenti 1l nfERAERh PhariREb@ QNS acceptable
can be cal cul ated 'as the concentrati on of nedi ator
excipients isa¢h ashbindieg agerisn(mg., [PGAElatioised anaion stardr, polmvipyleyrrelidone or

ser centr s of . the peptide .
hydroxypiop] (Y GRTRYn et oge. Hebayedirisensedivh kefipe or calcium
| e sidditat di
hydrogen gﬁﬁ%@h{e? g?’lﬁlg(%lh& (E)%j rﬁ%e% 2005/t1 2‘[%’1% 70675111%), isintegrants (e.g., potato
starch or RETUMISEOGLEIGETGEY oraz(ﬁﬁm@/@nmg(mgmbdlgmplﬁuxabsmlf@e); ofhe tablets may

(Ji.e. erc e.canversjon. of chol est .. .
be coated iysisb BT Bufen MRt "L BB mrelEadiayBY e pfmipiiration may toke
the form ¥9S Y éx%m%le sblufibns, - syWiR NorPduRpdrsihs P& ﬁﬁptrﬁ&ﬁbe presented as a dry
conversion of chol esterol at, e.g. hr., "agai nst
product fcbm@mtnmtmmtvw&t water of Othepsmtj@lmwwble bh@re sspeec&fChdlquld preparations
e identifi entration

t can e c
may be HERHE JB EHAEHOH COBY oY B S B PGHCHG BRSPRLY Bes such as
iBr t b t I 2
wepmif] SRS Shbsig Sl LL42): Haoianiel e o)
emulsifyiph egpitaié. gy lleditbin oe a¢aeial,) n@r-aqueous vehicles (e.g., almond oil, oily esters,

-pal m t oyl - 2- ol eyl - a chol i POPC)
ety aleghl] g &iRlon il TPesoREy 2K atth T O20GE (GeprERdYe o PropY-P
hydroxybé!r?z%bfék QrSiRbik Kadyut rme éﬁ'b‘;gd(réitﬁin@lha Qfso &bl BdFfer &alls, flavoring,
(or 7.6 ny '), 78 gg (0.2 nol) 4-14
coloring a(ﬂdcsmmeemgragents mﬁ)pgg)rmltml Ryspazatidns (for @ahasin)inigtration may be suitably
ol ve e and Ig? ilized. Thereafter 4

formulateft3 glrvegggtae)?w??asre TR omp e o y powder and

[0$93) Carsfl bUBDE adRidilRgRn, A f1fondtm4CtakeORE GBfh VT tablets or
condi tions: Branson 250 sonicator, 10 mmtip, 6X5

lozenges farmu atet mAslmyntmmf mannao Enmrarcrtalsandovagmal\/rqum qof aflnmdvistration, the
ent ri f u

. . EDTA, i cat mxture is
active ingredyalt g beORmYIIEL SS SRS e rat i e RO Gy gintments.
[0‘1@4] r epgy eadﬁﬁﬁ@t?étw Q?rxhhrﬁﬁtﬁﬁl O &cli®s lﬂl%érbdlgntcjczﬁlabe conveniently
sol'ution is used he enzyme assay. rification of

deliveredhﬁ)@ﬁé fodrbad] anFa:erosbh eprhmi'éspmaucm e pyessudzedt pagks or a nebulizer, with

fate/ + tre nment of asa used.to
the. use B aft n SHH e BIOGRIhor6-61 e CBRAMTEPEnC. Wi CHoR Guoromethane,
dlchlorotéfa%ﬂg%teﬂﬁhe,%a%ﬁml@egB%h&dsuﬁﬂble gas. In the case of a pressurized aerosol

the dosage unit may be determined by providing a valve to deliver a metered amount. Capsules and
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Phenyl sepharose, Affigel bl ue, Concanaval i nA sepharose

and anti-ApoA-1 affinity chromatography. Preparation
wW®2005/337q 0144] To prepare LPDS, 500 m pl asnmapdBUsSOEE20662

to 50 ml dextran sulfate (MAE500,000) solution. Stir

20 m nut es. Centrifuge for 30 mnutes at 3000 rpm

cartridges 01f6<3’ . ggé&%ﬁ ar 16363 én a% Hualal iy opeﬁ%ﬁﬁ‘[a? Blfl_]‘[g % f%(edfc%ﬁ{aﬂl%g a powder

puri

mix ofthélurgpmﬁna%a@@mtemelﬁ&izdeﬂb@sd‘sabﬂx eyiab@sd it searbml s and
conditions were used for the (ghenyl sephar ose

lﬂéhfi]ormffbg rcapmsm@m m@y,pﬁﬁélre theryressatsdainos padkaer dispenser device
h subst

which maaeﬁonglgbo ?rgxﬂf)re %tgci%?gqform% go il-?glgm‘l? g(gwe 1ggr§§1ent2 O’Bhe pack may
for examﬁ'ﬂe/ &&pﬁ%@mnﬁ)dﬁgﬁﬁnc 260, sukh kg a l{lf@ m&@éﬁ elrye i @(Ek oﬁ@lspenser device

(distille vvater)buffer Tris,
may be amg@pamgd hVirsETeiqms {r, admlnlstrmmn% SOdI um azi de [ 0146]

0 #¥ls00 THE Dipt ool 353?@ "ar; AT SOrpflene P e preferred
ernbodlm&ﬁy &ha beo ladl»lﬁﬁﬁsté?t:d anPWhitfle Ubhitel thabh %nﬂti&p bifaveilability in the
80 nm wavel engt h 6 2005/ 123770 PCT/ US2005/ 020662

c1rcu1at10ns "Hpp rcox ibeeachleyedby tiaeenbagletoutes , oft dderinistratian, tinduding intravenous

av), ettt N folsiletmel P Clfizane 186 i ifedBRe ot hicctons.

However%&bﬂ@b@ky%f%hﬁﬂg&a%aﬁlay beAlifdagelrbl ¥RarkPlcO ABSRAIAP Mtough the
0147] The phenyI;H%Ehar ose pool is dialyzed overnight

gastromteatlnazl @agtgamrbgtac@@n & bysoraDbutes pmdmmn{praomg/((lgdgdmg] ut not limited
[trafiltrati

to 1ngest1?rA|Jﬁu8%1|]] Vﬁg@:’%ng%z}f I'CMI(E du%{eog)ggéotu gﬂulaiﬁons (e.g., enteric coatings)

are used tﬁfdcdoﬂﬁé)lbthﬂﬁm%' dégﬂldatﬁﬁi bfkhP RapRs m%fefiieﬂ?'etg U, thBh&kRenvironments
53-7301 colum, =~ XK26/ 20, gel bed height: ca. 13 cm

of the oracl atusose, wtinach :andjop sl imtestine. Qrploadmiatsisstion basdthegdvansige of easy
| i b .at.e co

of use anﬂl}egef%fefqg?nce&ﬁgpypﬁ é:ltggxﬁ (ya?lg,saélnﬁgn{}ateodl \86 frﬁxﬁﬂsal tissue such as

vaginal aﬂ alctal bfddePaf alnhiflstrh@ort @bl 86 LitifiZ AGH 1205 or WhisiInive tradation in the
Tris-buffer. The pooled fractions (170 mM) were used

gastrointetinal t@oh Angiet adhasgitemhtyve, Genfarahlabenst fdhapieferfed eadjodiments can
ool was, reduced vi

| bl YNBO) to .
be adminiiife bl LSt o ARETRALD. COAPLIRROT nl Wl PPapDRpiated tha
the preferi’@d rbliteSn rP WHth4he dondlMolbide%and %oﬁ%h%b@lﬁ thelreBiMeR C12,

01% sodi um azi de) overni ght at Solid phase: ConA
[Ogé'ﬂhar 6"@@ a(Cﬂahdchpfat)ledJ@ﬂocmpf RCX‘K@qumde-@l@id btmjplex used will vary

F
with thevvé%‘ﬁ? n%f ( é‘lt‘é’f‘t |%‘ﬂ h?lﬁlﬁje dé‘b“te%laqhng‘i oﬁ‘rc‘gﬁ)‘mg plasma
concentram)ﬁ@of QOMW Nyl - Bak &ﬁﬁﬁ@@irﬁﬁnﬂnﬁl tholdy! s%tblﬁs d@sklnge(ﬂherem show

e protein fractions of the mannosi de el utions were
that the AgmA-é@genist@ JofGherplefersaddernibaslimonts rassoseate pvetdiubed-lfbly component, and

have a prajle%egg 1{1{ atgll }ﬁ{l]n F:\/gg%ctui %Vé\lﬁ'fl)ésh 15[’11-18 elgtcg\?'gal 8€1mew??he mediators of

RCT can be administered by injection at a dose between 0.5 mg/kg to 100 mg/kg once a week. In
another embodiment, desirable serum levels may be maintained by continuous infusion or by
intermittent infusion providing about 0.1 mg/kg/hr to 100 mg/kg/hr.

[0138] Toxicity and therapeutic efficacy of the various mediators of RCT can be
determined using standard pharmaceutical procedures in cell culture or experimental animals for

determining the LDsp (the dose lethal to 50% of the population) and the EDsp (the dose
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20C. Anti-ApoA-1 Affinity Chromatography [0149]

Anti - ApoA-1 affinity chromatography was perfornmed on
w@bdosged77iHz material (Biorad), to which the PCT/US2005/020662

anti - ApoA-1 abs have been coupl ed coval ently. Col um:

XKI 6/20, V=16 ml. The col um was equilibrated Wi th

SN 5 P RS
effects is rtﬁ’é ﬁﬁraﬂe@l‘%jﬁrﬂﬂx aha ibdBe exWRS:RE RY thdBab LHQ /BI04 %OA I peptide

e pooled protein fractions (V=14 m) are used
agonists M(l)ﬁfeﬁsQQWge fibrpewsicundicéssare pesfraredr ated with 0.1 M
Citrate buffer (pH 4.5) to elute bound A-1 (100 m),
Other Use$g i medi at el y after this procedure reequilibrated
[Oﬂﬁfh PBRe n?e!@l"f‘;ft%(qu@?to'fcf& pletdrha Md%@ﬁ@ & bgg{ed in assays in
[0150] The follow ng experinental protocols can
vitro to msasurd cerdenbiiiL, re\ge fohdiagnbsic pegosesor Beafusdr@ie atedlators of RCT

associate (‘fvéﬁ‘p%ﬁé'w g i g%%ﬁ%ffgn %gﬁ%? ggalgglt@gts cartl tlletuggd as 'markers" for

the HDLPgM LﬁgQO Wﬁ)ﬁz P@M%b&s'tﬁe ad%%ﬁgfs Bﬁg'b(él akel Logn&kers for the
Pepti d g nists [0151] The 5I-1 abel ed LDL was

subpopulq;hmﬁplferﬂL ihat ateccffeotivaia R@H.odoltiis iedd; tbq: wg&mdsm cen boadied to or mixed

speci fic act | Vi tférof 500-900 cp % ﬁt %hﬁ’dand
with a paiep(, Seryg7spmple; gfisr an gpRPrigitgingyast Blté’é"} t iS9GIPRENt can be
assayed bg%fe@ﬁlﬁ% Hﬁ:rlnfg bWddrOgb¥% JAREP! hi (ﬁﬁ beaCEth)l‘rEh@@ usmg labeled
uman 1T brob ast s were determned at final specif
agonist (eagi radidlabets, Gioe0@nd Bbels penzymedsbdis siyes, lea), by ainmunnassays using

. ,. and 974 J,. Bi . 249: 5153- 5162) In
a“t‘bOdle%{;’élaﬂ}t‘llf%\gg'é% agIHHH) prﬁﬁjt?aff?f g\‘;lag?/m%s pr eci pi tabl e by
[0 ﬂf“]Ubahl@HlaﬂtlﬂPhﬁbel% Mﬁ&@bﬂﬁbr@hseﬁQnW% 2 Pocedures (e.g., CAT

vvt/vo trichforoacetic acid resid
scans, MRdsscatd) awheduslaee theTeurcmlatulsy sﬁstcem,c br rredneabicor RﬁfTermbtoe visualize

accumulaﬁﬁt)rtl H}: ﬁﬁ,ﬁgg%gtlt{] ?tt@ags aﬁ&%ﬁ %H: te%é%d\é\{%z &hréa?glgl(e)ll-?[gt nﬁguﬁg be active
mcholestg?)?gﬁﬁﬁgs) and follow ng the manufacturer's protocol,
to a ecific activity of 800-1000 cpnmng. After
dialysis, the precipitable radioactivity (10% TCA) of
t he pet ci:es wa al
radi & ot Analysis,of este pal
LCAT A&R/ét%d ﬂgsa@AC- I abel ed FI\/EI: Pro as the N-term nal am no
U 14 C X, specific activity 9.25 GBg/ nmol ,
[0¢411’] be ’Dhs eldedlamorst b€ RYTt ineséodrdaicd atiéd @defalge(hlestb@dlments can be
nt ai ni %/ynt hesi s may be carri.ed out

evaluated JGF gplgp 'awehﬁ@kcg (PSS VATt 1A ST asS i 07 QRTIPIer By their ability to
activate LE%fA@f zlnywtrgf’old\/ltl{ezﬁC@TTEs)sag’f sdBE‘tlra?quJeQQIeE (ki umlamgl(ljardveswles or

dissolved In 225 | of a sol ut'i on and
"SUVs") tmngosdlafteggml@@%tfd&lbﬁﬂ%ﬁe (ji‘P(Q (251 -dEqitofyRBO1dy}-phosphatidyl-choline

(POPC) aﬁﬁ)g%(haﬁg?lﬁ%gg]@féme{oge g unlcgbzlitcsad gv?%le%givgl()e\lqlpmtagseg eiq’ler of peptide or
ApoA-1 (fsb}é%ﬁﬂbf%lnl\;@}rgénﬂ pl%%rﬁ{:(’)c CirRd )b A R Lo{ F%%@I%‘F)Ldrﬁr (purified

en at room tenperature for 4
from huanmphvama)er Nithe Apomu; evhich et naed ed puisitive Roatrbly| repfesents 100%

hl ar of o
actlvatlon act1v1ty "gpemfcc activity" {1 e., units of activity (LCAT activation)/unit of mass) of the

molecular mediators can be calculated as the concentration of mediator that achieves maximum
LCAT activation. For example, a series of concentrations of the peptide (e.g., a limiting dilution)

can be assayed to determine the "specific activity" for the mediator--the concentration which
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(1 x5m ), the remaining aqueous phase is acidified

wth 30% HOJ and extracted with chloroform (5x8 m).
wdbmsazygami ¢ phase is dried over Na2 SA1 fil t eeBUSDINH020662

and the volune is reduced under nitrogen flowto 5

m . The purity was estimted by TLC (CHC13 : MeOH Hac,

achieves SndkiflallL @AY/ attivatfind(i.eQ perc¥ntRER s vERdnCo fSdhbl s gt to &
T k. Gor ) o b Qe e o o Ul SR g Hagterl eten)

at a specg@rtjr{lipomtﬁ@gre 3payl (gp2erl, hrBe Wl mlottiGe pemaytage emotisamm of cholesterol
ields. be approxi nately. 90% (as, determ.ned by )

ot e.g. ¥ b HR iR SoRBRHh BF b 3864, B snEGHE arirRg can be identified as

the conceld@Xipepf md@atsr tiat baeleslh pRedONRE pIBRBY Lid§e SYNt hesis.

A peptide resin containing amno acids 2-22, can be
MM&E@W&T&H cally as described above and used
t hensynt hesis. The sequ of the peptide is
[Jc}g? L mi}hgg vk?f/'c%anﬁﬁed d@g?féqedg%gﬁ W AupPYNg icgmposed of egg
phosphatfigtcheline ¢ERS) Rfreyhﬂkﬁlwl-gﬁﬁbﬁgﬂ)h%&@%lﬁq@ a(thTl@EUand cholesterol

- (O (7- azabenzotriazol - 1-
with a mglagrago & 20 d msfichiyteparo nivesiblestoick wolutiph ssfibhefor 49 assays, 7.7 mg EPC

(or 7.6 m%%ﬁuﬁrag%%@z?% | E Sx%o])gtf-'é -{;F}FL(J)'éﬁ'tA\e(galte ?ﬁég&gﬁqﬁgsl_tlergg(ov@mol) are
dissolved?RO05/MI2Ry1&k: R 4%%3@&5&.02@1@@%%1‘328{1@15 g%%?g}:tfgﬁ %%5‘(10;1@ to the dry

M ce [01541 In each experinment, 0
powder gudssompated) ujdsr nitergsn saiwhsere a5 4°Gry/ Sdnidasidh aoadielbad Branson 250
- ' r y _be injected dntraperjtoneally into mce
snicstor RO B, 0BT ASES S0 8RGO il BB, v 7.0
The sonichReANaBtitaNi€ et fuBBAE fringd 16} §tmihhiRS BAdhi e |
elevated VLDL aw_l DL chol estler o?)%&épg%éplsgﬁ%fé@h g1r6é000><g) to
remove tifagiun particles Theresultingeleansodutical is ufedrfonthe easymaissof.
- : | ivity in plasma. Stability in Human Serum
M@OO gg of | abel ed nediator may be mxed with 2
[omi3jof FoeaR MUARMURKRSIBR, (8ttran3dihcANG2-AgLIR :
ei t her i medi at elhrb;/1 (cont ol Sanp eseﬂgg aﬁ%’éet?legta%i@%m%% plasma is
used to qhtripdiopenieiat degiz@nt cerust (SRIXP), eyhiciDas ispqudatialpn chiwmatographed on

rie ut . by extracting the lipids with an_equal
Phenyiserflfcst R C A A eaRer SRdkmiirbroA-T REna hrossstography.
Preparaticf f IIPgggled onto a reverse-phase C18 HPLC col unm and
eluted with a linear gradient (25-58% over 33 mn) of
[0%¢4t oniler prepatec &RDS, nbOYy 0] IPasmarFA) addeiutd 80 ml dextran sulfate
_ iles. are,fal]lowed by absorbance (220 nn)_ and
(MW 50(?’9 |)osgglﬁllo\l}it T ol ?sonc"d‘fm&lg%?‘i@q_ﬂw@“%?tt-’rQE’IOeI’S’m (16,000xg) at

4°C. Use[sOgdhatakiyDRDSTEY: fiveher BerilisRloA &M shy nlfr density ultra
centrifugation at density d = 1.21 g/ml to obtain top
Phenylsepharose Chroniatdgraphyd by Superose 6 gel filtration

0 raphy. to separate HDL .from ot her
lofﬁomg‘gifﬁ@?% Bom At 3 FancAnstees veedafar Higl phenylsepharose
chromato%@;m-‘y.e NS6Rd iphRse® fphdnydsepBarBle Wst l?lowpgﬁ%{y ng‘fr%g '(#rgclie %;f)lalrrrrl]a?ciacolumn:

ased on protein content determ né ord
XK26/40,gebbed height 3. crAnVat icguists miflovd0dled: 208 mBhOEeGplc)wiBh: 200 mi/hr

(buffer)ehﬁtlg %e ?é%l&%g&gﬂ%ﬂ \%tg&% etr:I ?(p m%/rll dl"nls,n lc4u0br%E\/IquIaVCM],tlhm1]\-/P I%DlTA pH 7.4,
0.01% sodium azide.

[0146] Equilibrate the column in Tris-buffer, add 29 g NaCl to 500 ml LPDS and apply

to the column., Wash with several volumes of Tris buffer until the absorption at 280 nm wavelength
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(0.2-1.0 g/l) for two hours at 37C. Miltiple separate

i ncubations are anal yzed including a blank containing
wde@sh2physi ol ogi cal saline and four dil uti onspof/US2005/020662

| abel ed nmedi ator. For exanple: (i) 0.20 g/l

pepti de: HDL ratio = 1:15; (i1) 0.30 g/ 1 peptide: HDL

1s approxirn%gfh? af” t)h% f%%’émg p St %{t Q%egé‘%ﬁ Qﬁﬁ%isﬂﬁ e{%te? aﬁ'b? fractljonls3 tontaining

protein ar& BeoledMp P ize: 1 80614111) ahd osed far ABikelblad trombtogfaphiie
sanpl e (total volurre:4OOI) Is | oaded onto a
Affigelbl flltratlon col um for Ilpoproteln

B R S S S e,

pH7.4, 0. (W% RodiufPdayidd. F’Pllilar}%o@ lveﬁm{e% vdducddby aﬁﬁlﬁﬂithﬂithArrﬁfson YM30) to 50-
medi ators with human |ipoprotein fractions can

60 ml andjdedpnad Afiigelbheutebimng Spladehasd: Adegcshloe, B/wltald b%3c71301 column,

xi2620, 4B O PREHE st ¥yt yohr BRdperolcdy AR Rt e 15 mum

wash: 50 #118. IERil#ad chnttBh ”Idﬁ;ncﬁiffey Qg@@l Iﬁ‘n@ﬁylsepharose pool to column. Start in
ultracentrifugation at d = and purified by

parallel torealigchfraetioBsp eV eshew BiB Teigtbubfar. sTh@ p@@d@ql drartams (670 wb) were used for
ConA chr%(’% 0/ 12%770 PCT/ US2005/ 020662 col uim (chr omat ogr aphy
PREOHIPEd out with a flowrate of 0.7 m/mn and a
ConA Chfdaitid ffer of 1 MM Tris (pH 8), 115 MM Nad, 2 nmM
EDTA and 0. 0% NaN3). Label ed nedi ator is incubat ed
[0%48]h  Hibe Affigilblan @OQ/IL\DLS latiucadrmlAmlmn PAdEPIo B0i0dn] and dialyzed

against ChEA sPre B\ ToBR TRk ofahel 471 Dol vl L adSynen, 1 mm cacr,

0.01% s@mﬂrﬁzﬁé@e&%ﬂngﬁ Xt ﬂ*’@ 196@4 ?)hasies Gﬂrﬂ’é@@ fatd¥e @hdmiMcia) column:

nmedi at or stock solution (1 ng/m) the sol ution
XK26/20,| selkmdulgfhghturﬂtm Z73 nnl). dﬂowga@sg%aémg ‘Nhtnl/h yeshsg (with starting

buffer): 96 ﬁéﬂ%{; % i d)feﬁgllﬁftﬂﬁlt (PLB%-:WC ?&ﬁ@ ]?llo]![ 1%1?{/? tl“rlg p}}7 T )The protein

fractions B?%@%%ﬁl&él&é/ efifiofls weddy cbil&dd (FI®) Hltl) | Ak B8 VoRHM WAY reduced by
ganma counting depending on |abeling isotope), the

ultraﬁltrad@néYW Opfo 44ml.r EnaConAgodheabdivided im? xtlatiguots, which are stored at -
20°C. adjusted to 1.21 g/m wth KBr, and the sanples
centrifuged at 100,000 rpm (300,000 g) for 24 hours at

Ant1—Apo§3& A fthi§ Ch‘{g,ﬁat%gﬁ?gﬁr otor using a Beckman tabl etop
racentrifuge. e resulting supernatant is
[01I4SHct i AmétApoAy &fﬁnimyichg)n@xt@rmphyamq wetferrhedoont AfigebHz material
. f h, sanpl.e for .a tot of 5 fractions, 5
(Biorad), it whfRhahE AV AR b eV Bee Pl ienty.” RGOt 20, v = 16
ml. The EJI%B'v@J@% aontatdwideHd 19@7' NITwb PR ELRAR poblFas dlalyzed for 2
ot her ractlons (3-5) correspond to protelnsfbeptl

hours against BBS iefooe loa8migenta the cBlundi. niowaateplloddipg:ds rhifie® lvashlng (PBS)

Hu | as 2 1S incu ed with .2 40, 60, , .
40 mimotgq e Bodledproipdrdson LT LA B9 H6 st fif LEAS Aesavid he column is
regeneratcl:d \999 r()Olt L. TStrE SubEP@HRS S HtdPoluRHoyad 'Anggl'()b &nigl e«fﬁ%'lﬁlﬁwﬁﬁltely after
1 g/ and centrifugation in TLA 10 rotor at
thlsprocenlmrewllnkpmeqmm g) for 36 hr at 4 C. The top 900
L. (i.n 0.1 fracti is taken for the analysis. 50
1 : ction is counted for

[0150] The following experimental protocols can be used to demonstrate that the

Pharmac

mediators of RCT are stable in the circulation and associate with the HDL component of plasma.
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radi oactivity and 200 pl fromeach fraction is
anal yzed by FPLC (Superose 6/ Superose 12 conbi nation
w@eodoaneg77o Use of the Mediators in Ani mal Mdel PEyES®NF020662
[01601 The efficacy of the nediators of RCT of the
preferred enbodi nents can be denmonstrated in rabbits
. sui Al godel s. Preparation of the

exes [01611 Smal | di scoi dal

[OIPSII]t i Ch‘ﬁé 'éP-'Ih‘-b'eI%H'LrIQJL Qfas [Presapdaoby EHeliotiARMRdncRAride procedure to a
peptide are prepared follow ng the cholate dialysis

specific agvibodf STHE0R pwpte(Galidein andiBsownvidd4i-h Biol éihemoR4d:5153-5162).

mincing G SegPue AT eSS0 GERE)s B R a B R et Seermine
at final sgediié Attivitt&eof 500-906 'cgﬂil’ﬂgsag geicab&l Y@sldstBinbadd Bfown 1974 J. Biol.
containing cholate (43C) and the peptide solution is

Chem. 2486d63-5d062p B ivqnhosq@heP?%u rddlivegiviitew sreprghipitatie iby. indtietion of the

11poprotelgf atz,r%;drée ngﬁ lﬁf tjwt?vd)wgﬁ%ogllp cLzacm(} ’@ZA% }“l?eaﬂgdrlg%h¥%ge(gs attached to

-Termlrfl‘lrs bf e&’htrﬁe&lﬁlf)ﬁf% &Q@@%Sa&&odﬁ@h&p PRO|LA 2375 Were radioiodinated with
CT/ US2005/ 020662 buffer (large vol unes) at

Na'®I (I(Ihé)rpsngﬂodoeBWs iPiercEehepuends) exd dolhmying ¢hef inhnudacturer’s protocol to a
et SRS LA G AR bt PR AhE 26888, e e o

the peptid@§ Rlak dR/4y586pH0l i pid Particles [01621 The particles
may be séparated on a gel filtration colum (Superose

[085HR) . Alteenatipelyj radiolaldled l’mdp’e(ak woid deniynthesined by coupling '*C-

abeled FERICEER R8N MBS ARTY 266 dal Uy bifct e der O © 25 GBgimmol,

can be usé@!fBie syhBestt QK ?a%efe@ tgb'ﬁ'lst@ %Bntkﬁﬁnﬁjgewrm&‘%thegﬂ &nay be carried out
concentration of nedia in the conplex i's deterrined

accordingnty Irapatsanis,nfyntiass,pl98Ry6 Hl- Hi. n@ﬂcﬂmﬂéﬂmM 39.6 FR) Gf unlabeled L-X is

saved g A8 g LB 3L LIS B N o025 e

(250 quQﬂ: 1§5aed niected 1igud QV&B%SdoWrWotd" @ m@&a%ﬁf 600 uM (202 mg) 9-
phosphol i pi d/ medi at or conplex (5 or 10

g/
ﬂuorenyhtneﬂhyhﬁrsylhtmlrm)dpllca@smie AEMR2@108)ini B.74 mthMFearhﬂo kheken at room

cmper g S 8 05 S AOIERL By 5 s oot

(1x5ml), ?_}gem%lggﬁnlg% b &ft §Hanis Bt el fh 3K BIA1&hA & trB&ted Nith chloroform

, , 240 and 1440 m nutes after injection. The
(5%8 ml) hdiinetopgani¢ plQ&SIctls diigd ohetr d¥ariSted fittered gt hnds theplodume is reduced under

nitcogen 81 {pas ol ATRRVRITEY oFes HUMAROL | Cr (£ 0 e CHiElagofif0-! Vvl

statxonar}phﬁa%gq{m esﬂic%gal 60, NIBRRBGeFhaHlyY GRfH R85 daRetid, @3 Bradiochemical
osphol i pids are determ ned enzymatically using

purity: Lirteammlatmrl Perhalil] &tﬂrmala)ssaystlonf orcldsx amyl be appooumiately 90% (as

manuf acturer's protocols (Boehringer Mannhei m
detemmef\‘?hqﬂ'nﬂgq Germany and Bi omeri eux, 69280,

[0153] The chloroform solution containing '*C-peptide X is used directly for peptide
synthesis. A peptide resin containing amino acids 2-22, can be synthesized automatically as
described above and used for the synthesis. The sequence of the peptide is determined by Edman
degradation. The coupling is performed as previously described except that HATU (O-(7-
azabenzotriazol-1-yl)1-, 1,3,3-tetramethyluroniumhexafluorophosphate) is preferably used instead

of TBTU. A second coupling with unlabeled FMOC-L-X is carried out manually.
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Marcy-L' etoile, France). [01651 The plasma |ipoprotein
profiles of the fractions obtained after the

weeapanzrion of the plasma into its |ipoprotei PCT/US2005/020662
fractions may be determ ned by spinning in a sucrose
density gradi ent. For exanple, fractions are

Pharmaco‘f(ﬁrlekig el\q and the | evels of phospholipid and
can be neasured by conventional enzymatic
[085! VSIS chdh é)gﬁnmeaptmenssw;lgﬂ%p(@mduws i/ kd)goMldre such as 2.5
n

| LDL, LDL and HDL Ii poprotei ensities. Synthesis of
mg/k] radibelediimediter Benbe igiepediintraparimmeally inte a”scesyfﬂuqhe\gerg fed normal

mouse cl%gvu blf i ﬁg gﬁlro%(ggcd*j&miﬂjﬁrfr %6 o&tgxego%t %%%g 114 severclaﬁy elevated

VLDL anff %@%Q@éﬁﬁ? 08R%”d sgmgle@ a&lﬁk&BatH%lﬁgm1MteNaﬁ%r 4dsessment of
cataIyS|s + ~ - \' DV / ON 80C 0\

radloactIVNyAmslaNHZ TFA, Thi oani sol e, EDT: Ani sole, RT\ R

Stability i i ndicates either Gutamc acid or Arginine (in
‘y—éiﬁg?@%&ta Byl _ uence) AA3 indicates either Arginine or
[0$53]t 2y 6o agloq‘ 14Beled’ BYGASE @?%%ﬁ%& with 26| G&6RSh human plasma (at
various substitutions, Phenyl, Substituted phenyl,

37°C) an&albbpjéatgd eitBBimmEDHEly (eyntrali sampledtar . afteER atap$ of ipfub®ebn at 37°C

st sermi Ao R T 8 O PORCH LIS TR Oh P G Yelgme of 21 ()

chloroforﬁqg&ﬁar{(ﬂ’ S"[‘Fle Qe aﬂzs QORI RN AT elcksdPhase E‘g AP0G) c%glngn and eluted
(14 0.0 or equi val ence of” Pd(PPh3)4 and

with a lireec gesliant (%é&%l o@oﬁénnm) adiagetofidrile (epmthiningThé%swl THA). Elution

profle aff o e & Boeranie CoP AR Biobk cmper at ore for few

FormatiofbMPHeSPL R PaMrfesadded 50 L of aqueous KOH. The
stirring was continued at 80C for overnight. [0167]

[0AFGler tomphddDbmmaf be Ivelatedanyt KBn densityadtrd céntefugation at density d =

t hrqugh cintered.gl ass,funnel and shed with CH2C12,
1.21 gl hiAnd SR Faci EoREs by SUPEige 8 eh STTHIOR £ O WP OBADRY to separate
HDL fromd baek 1ip8pr@RERY | Rbigted HISL is adjusted to a final concentration of 1.0 mg/ml with

physiological saline based on protein content determined by Bradford protein assay. An aliquot of
300 pl is removed from the isolated HDL preparation and incubated with 100 pl labeled mediator
(0.2-1.0 pg/ul) for two hours at 37°C. Multiple separate incubations are analyzed including a blank
containing 100 pl physiological saline and four dilutions of labeled mediator. For example: (i) 0.20
ug/pl peptide:HDL ratio = 1:15; (i1) 0.30 pg/pl peptide:HDL ratio = 1:10; (iii) 0.60 pg/ul
peptide:HDL ratio = 1:5; and (iv) 1.00 pg/pl peptide:HDL ratio = 1:3. Following the two hour
incubation, a 200 pl aliquot of the sample (total volume = 400 pl) is loaded onto a Superose 6 gel
filtration column for lipoprotein separation and analysis and 100 pl is used to determine total
radioactivity loaded.

Association of Mediators With Human Lipoproteins

[0157] The association of mediators with human lipoprotein fractions can be determined
by incubating labeled mediator with each lipoprotein class (HDL, LDL and VLDL) and a mixture of
the different lipoprotein classes. HDL, LDL and VLDL are isolated by KBr density gradient

ultracentrifugation at d = 1.21 g/ml and purified by FPLC on a Superose 6B column size exclusion
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resin was dried over vaccum and used for next step to

obtain the final product. C eavage of resin and side
w@emsazizing groups fol l owed by HPLC puri fi catip@m/us2005/020662

[0168] A mixture of TFA, thioanisole, ethanedithiol

and anisole (90:5:3:2, v/v) was used (4 5 hour s at

column (%%{m?ttagrnggxg%%%mgg olug }’rvti)t{l}z qevY Ly he n lgrl% mr&&ﬁng buffer of | mM
Tris (pH 185 Oltlgcrhlvﬂgla@[ QURSM EINEA Ghdl @EI)"/PG*MNg.ﬁeLHbéiédlfr@di&&ﬁr is incubated with
ltered fromthe sintered funnel, which was washed

HDL, LDM ar‘mi YERL(22 mcqhn@sphosph@hmd |r@tr0at>%1 \ﬁ/a(glagsamﬁl@htf@ra?z bt 37° C. The
ck s into_col

t
required %Iécblmt 82 189@8 ?vgi%esabas cfj % 1%18unt &ee(gede tPtyé?ld Q§Q§ pﬁbls mixed with
0.2 ml of &K AbiIbcK D1t (I HBEERY arintle sG1aAdH isTut@dnit QE to 28ml using 0.9% of
sol ution was decanted and the solid was was
NaCl.  t hor oughl y with ether. The resulting crude pepti de

104580 5, Falky Erlineeli > e LG oA ie Wl gl i agoved fo

detenmnzﬁﬁbn"ﬁi—t@e UStaD GadSRAMRIE XS b? 13@1@ odikfintiéh QUSHtER Hh a counting
a gradient system in 33 mnutes (12

dependmm_m pbahehng mmotapk), [tBuddnsity Af thmat:mamommamhﬂtlng npxtee isgAjusmd to 1.21

o it R R S SR ReT 30y o SPAL 51 s o= i
TLA 100, Bafatérommgea eBedkmahtdblez@ﬂ ult%e%m% o’rh&laflegmﬁwgw Wd&hatant is

(Regul ar Series) Compounds: [0169 e resin bound
fractionatgd pe pcm@mngva§ mbaitueth frdm hheGIOmOéleaeh wmple tsiarto@l of 5 fractions, and

005 mi 3 3th (oA 13 BRG0P il P PeSbritORe R dp the foating

I t]iE'Qhé@ﬁxbﬁfré{@% § (3-5pefts o RRAEHs/Septiaes & bRltionvi t h
POPTO 2, Met haﬁolt aﬁ% fgﬁ?‘gwewg by CEEBCI:lZ (15 mil each) .

Selectwe 1 D&fLi Thi oani sol e/ EDT/Anl sol e (90:5:3:2)

B kB 0 o ORI AL A of

mediator 'f&SZ Hr at@7ede The @@Bh RSnIVRE SepAbREd By b fhgde aslfith it®N.21 g/ml and
of col d diethyl (Et20). The ‘peptide precipitated

centrifugat®nan TA 1@0. S;mtpdata‘rf()pé]OO mﬁB%OQﬁ/g}ﬁqr gﬁhr atrd°t Gre The top 900 pl (in

IR S T T T

radioactiVi§S #hd 1200 G Yidén RAEE IfERHYRSs qi'n§l§9éd/ ® FP‘LC bighub&tose 6/Superose 12
(acetonitrile:water 60:40 with 1% TFA) and dri ed.

combinatifinecobmuge pept| de was purified by HPLC using
P aratlv (reverse phase) wth a
Use of thg Megiatg %8B in 30 ninutes (12 nmlL per
[()'TB@]Ut e)The E’éffiéé%& cﬁf th‘é%@dla@%nbiaR@Tnt Qhe]-sf Pelfdrted) ethbdliments can be
fer B: Acetonitrile containing O. (v/iv) TFA]
demonstrﬂndl errah’mmdztetshewuaahi@smlmhmodaihe pur e fractl ons vvere
o . Eéa pl es of synt hesi zed conpounds
eofpoends.  H2NYNH H2NYNH NH

[()fl?)‘lﬂ H @nﬁllodls&'&al\}l" rNE'I‘gs b@ﬂléﬂﬁ@"‘@” phospholipid (DPPC) and peptide are

prepared following the cholate dialysis method. The phospholipid is dissolved in chloroform and

dried under a stream of nitrogen. The peptide is dissolved in buffer (saline) at a concentration of 1-
2 mg/ml. The lipid film is redissolved in buffer containing cholate (43°C) and the peptide solution
is added at a 3:1 phospholipid/peptide weight ratio. The mixture is incubated overnight at 43° C
and dialyzed at 43°C (24 hr), room temperature (24 hr) and 4°C (24 hr), with three changes of
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OOHOOOHJ L-Series D Series 68 W 2005/123770

PCT/ US2005/ 020662 NH2 NH2 H O H 0 HOy-, _~N~-H NH2 HOR
wWORNsMEL70 O 0 0 O O O L-Series D Series [01718CTUR®05/020662

exanpl es of synthesized conpounds include the

foll owi ng conpounds shown the foll ow ng Table 4.

buffer (la%%gJonglges%F'ﬁen%ggﬁgr Iom'\IC":The wp%w%@% %f%gyxg .22 um) for

GlutarlcFR-NHZ C20H30N6(15 4345 6Glutar|cf-r-NH2
Isolation apRI(FiRmagEaT ) p P ATNERS C25H32N6 b

ofg8.5 B Susel e BLER g{ggg R RR0842Ru (Siperose 6 HR), The

position §Pocﬁé Mok f cémﬂhﬁ% Ctﬁl-:g &Uﬁ:@xﬂ?&nﬁﬁed— 1b}2 1ReadhiriRt fihel phospholipid
lutaric-bi -r-N 8N6C6 538.

concentraapmudamhtfnyu@i uFI@m the BluploR:- vmhmnmmmd@s gargbe d@ermined. The

concentrag)l?.rg{' W gg‘%‘ e cogp&px':\;s aE}% g%%u Szih%phefé/lalamne content (by

HPLC) fo@omr%rzd 6 b 46 r§i9QEB0NA0S 406 4 16 Succi ni c- F- K- NH2
C, 9H28NACb6 392.4 " 17 Succi nic-f-k-NH2 Cl19H28NACH

Injection ®GhRe Rablig 2 |, 2- dimeth 1 lutaric-F-K-NH2 C22H34N405
434. 5 2- di neh Jutaric:fzk-NH2 C22H34N4Q5 .
10365 5 Ml et ry il it eBb O R rEaaRh i Beaously with a
dose of phdsfHoIBdNKEAMEE ichinplek- (5 WHRD GraikB BOUY i g0 epressed as peptide) in a

single bolus injection not exceeding 10-15 ml. The animals are slightly sedated before the

manipulations. Blood samples (collected on EDTA) are taken before and 5, 15, 30, 60, 240 and
1440 minutes after injection. The hematocrit (Hct) is determined for each sample. Samples are
aliquoted and stored at -20°C before analysis.

Analysis of the Rabbit Sera

[0164] The total plasma cholesterol, plasma triglycerides and plasma phospholipids are
determined enzymatically using commercially available assays, for example, according to the
manufacturer's protocols (Boehringer Mannheim, Mannheim, Germany and Biomerieux, 69280,
Marcy-L'etoile, France).

[0165] The plasma lipoprotein profiles of the fractions obtained after the separation of
the plasma into its lipoprotein fractions may be determined by spinning in a sucrose density
gradient. For example, fractions are collected and the levels of phospholipid and cholesterol can be
measured by conventional enzymatic analysis in the fractions corresponding to the VLDL, ILDL,

LDL and HDL lipoprotein densities.

Synthesis of RCT Mediators Bearing Modified Amino Acids
Svynthesis of Lipophilic Group Modified Peptide Sequence: (Suzuki Coupling on Solid Support)
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22 Di et hyl succini c-Aic-r-NH2 C22H32N6C6 460.5 23
2,2-dinmeth I'lutaric-Aic-r-NH2 C23H34N6(6 474.5 24
w@aosazizee Ai c-r- NH2 C21H30N6OGb 446.5 25 PCT/US2005/020662
Succinic-Aic-r-NH2 C20H28N6O5 432.4 26
G utaric-Aic-R NH2 C21H30N605 446.5 69 WO 2005/ 123770
PCT/ US2005/ 020662 Conpound SEQUENCE MOL. MOL. #
F LA WEI GHT 27 Tetrazol am de | utari c- Bl P-dR- NH2
2 7H35N .8, 28 3,3 -dimeth 1 {
AN T T arrAcdy “C23H34N605 474.5 29 A~ 3
Divet hyl succi ni | C- R- NHPdC22¥482N605 460. 5
2,2 met hyt gl u acy®® Al c- R NH2 C23H34NB05 47
[ 0T%24 Addi ti onal® exanpl es B0f /@Ohi¥cunds i nclu
fol | owi'ng conpoypds shown bel ow with synthetic
schenmes. 70 WO 400 N%'ZS'KFO PCT/ US2005/ 020662 HALF
TRADEMJRER, H2Ny NP H2RNA ™M ' f NH HOB Nj - ~N NH2 HOB,, ~
EDT&!‘ML—QOOXH QXHO X=X=1/ 11/ 1/ 1 NN
I 1 N1 X Xi X1 ] - XL I/ I NX21jX2 X2 =
F, C, Br, |, Co 6 a X =F d, Br, I, COG6
al kyl, OCH3, CF3, OCF3 CHR CF3, OCF3 X3 X3 X3 3 X3=
. ..a, ¢Cco 6 alkyl, OCH3 X3=Cl, CO6 al kyl, OCH3
AjA indicates either Glutamic ‘acid or Arginine (in reverse sequence)
AA; indicates either Arginine or Glutamic acid (in reverse sequence)
R indicates various substitutions, Phenyl, Substituted phenyl, halogens, -CH3, -OCH3, Pyridine, etc.
Examples of Pd catalysis include, for example, Pd(PPh;3)4/Na,CO; and Pd(PPh;)Cl,/KOH

[0166] In a round bottom flask was added resin bound iodo compound (1 QG),
Pd(PPh;3),Cl; (14 mg, 0.02 mmol) or equivalence of Pd(PPh;3)4 and excess of phenyl boronic acid
(3.0 mmol). The solids were flushed with Argon prior to the addition of anhydrous DMF and stirred
at room temperature for few minutes and was added 50 pL of aqueous KOH. The stirring was
continued at 80°C for overnight.

[0167] After completion of the reaction it was filtered through cintered glass funnel and

washed with CH,Cl,, MeOH, Water and CH,Cl, to remove the unreacted starting materials. The
resin was dried over vaccum and used for next step to obtain the final product.

Cleavage of resin and side protecting groups followed by HPLC purification;

[0168] A mixture of TFA, thioanisole, ethanedithiol and anisole (90:5:3:2, v/v) was
used (4-5 hours at room temperature) to cleave the peptide from the peptide-resin and remove all of
the side chain protecting groups. The crude peptide mixture was filtered from the sintered funnel,
which was washed with TFA (2-3 times). The filtrate was concentrated into thick syrup and added
into cold ether. The peptide precipitated as a white solid after keeping overnight in the freezer and
centrifugation. The solution was decanted and the solid was washed thoroughly with ether. The
resulting crude peptide was dissolved in buffer (acetonitrile:water 60:40 with 0.1% TFA) and dried.
The crude peptide was purified by HPLC using preparative C-18 column (reverse phase) with a
gradient system 35 — 50% B in 33 minutes (12 mL per minute) [Buffer A: water containing 0.1%
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CGeneral Schenme: 0 0 NO1 Jn 0 O H2ZN-AAI -AAI Qn= 1, 2

10- HO-~ |li N-AAL-AAZ J DVAP/NWP n n=1,2 O O TFA
wdbiosarm7sol e, O (~ ~~ - ~ "1 /" H AA - AAz NH2 PEDTS$2005/020662
Anisole n n=1,2 AA |l indicates Bi phenyl and AA2

i ndi cates Arginine or Lysine Synthesis of Half-denuded

o) TS s R B M O T e grcions wer

1yophlhze[dAC Gu (GBu)-bip-resin] was treated with 1% TFA in
C12 for 2 hrs gave the si de chain protected crude

S R d pl ) vvas stirred at
f 15-.20
[Oﬁﬁ] ut e& hﬁﬁ??“bﬁ’%‘f“é’c‘i‘@‘ipt rﬁﬁs rﬁ%&ed( yi o‘{}(,asgccélafa aghydride (2.0

t for QOKBur £ PR {
o, DERRE S35 45 7L RO EIERLR. Mpo8pd o cprsu

The resin weds eﬁite(eﬂ&nmashéﬁ@caqsn@du%ﬂa&]klzchdée@xml aot éellomeadrby CH,Cl, (15

mL each)Na Cl2 \ng ]f%%/érh-crgagnsﬁ%geygbﬁr@rgaolgagb%Ajg%&rgsvfsreg for side chain

deprotectl(oﬁ“lI 61)951?1511 Qﬁd§9ﬂ@%‘ﬂéa§?€egf the BInthediRd Pephifidd FERCHR resin. Crude

was used for si chai n deprotection of amno
peptides wcnedxempjlta.tcthbpeqbdlhdesf mhdedlghyﬂcﬁbﬂ:rt @&t4Y. Biheauigptitie precqﬁtated as a

white sol@oﬂgqrﬁﬁegﬁt)]lg e Eﬁ{l d{éEl'Efzg ?ZSE nﬁxﬂﬁg? ?@ﬁe gg(téllpg?n was decanted

and the s§ﬁﬁ‘% whNBe§ th Ty MAN-ERer, OTﬁE ré@ﬁtﬁé’ Crﬁ&z p%cﬂfé' was dissolved in
- AA{ NNUNHBoc™ DI C, HOBt ,

buffer (a(e?qrﬁﬂnl@whteA@Om wmr(l\L‘Jf&HZFA)I—IarM Hh@dL\ Thndm@t peptide was purified by
HPLC usgg pr%;r)ra]lrgtlvaecbdmago umn relvggle% ase) wi IP z}/dllent system 35 — 50% B in 30
minutes (12 mL per minute) [Buffer A: water containing 0.1% (v/v) TFA, Buffer B: Acetonitrile
containing 0.1% (v/v) TFA]. And 3 minutes as a post run. The pure fractions were lyophilized.

[0170] Examples of synthesized compounds include the following compounds.

H2N H,N NH
jﬁ.

] (o) z

H -
HO \)L HO N ~_NH
M T N Y Ny

(0] (@]
L-Series D-Series
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[0174] Exanpl es of synthesized conpounds include the
follow ng conpounds: HO O HO ~rO A NNUNH2 N NLNN NH2
wO bbosl1gB770 1 H O - HNH H O HNH ' ClO L-Seri esP@/B81008620662
72 WD 2005/ 123770 PCT/ US2005/ 020662 [01751 Additi onal

exanpl es of conpounds include the foll ow ng

conpounds: I—IAL,\FH DENUDED HO 0 HOO N NNNUNH2 N(,{,\L, NNUNH2
HHII HHII JB XNHOXNHXx CINININN
X, 1 ~=X 1~X 1SS X, I~\ I NX IN ngﬁg X2 = F,
c, Br, I kyl, X2 = F, C, Br _6 al kyl,
HO OCFBHgF/g , CF3, 3 X3 X3“X X3 X3= Cl,
0B X3= C, atkyl, “PCPR Synt Hesi s of
O Hald - dt nuﬁedO(Reverse Ser| es) Conpounds: [00761 These

[0171]

Other examples of synthesized compounds include the following compounds

shown the following Table 4.

D-Series

Table 4
Compound SEQUENCE MOL. MOL.
# FORMULA WEIGHT
3 2,2-dimethylglutaric-f-r-NH, CoH14NgOs5 492.5
4 2,2-dimethylglutaric-F-R-NH, CrH34NgOs 492.5
5 Glutaric-F-R-NH, CooH3oNgOs5 434.5
6 Glutaric-f-r-NH, CooH3pNgOs5 434.5
7 Succinic-bip-r-NH, Cy5sH1;NgOs5 496.5
8 SU.CCiIliC-BIP-R-NHz C25H32N605 496.5
9 Succinic-F-R-NH; Ci9H)gNgOs 420.5
10 Succinic-f—r-NHz C 1 9H23N605 420.5
11 2,2-dimethylglutaric-bip-r-NH, Co8H33NgO5 538.6
12 2,2-dimethylglutaric—BIP-R-NHz Co3H33NgOs5 538.6
13 Dimethylsuccinic-bip-r-NH, Cr7H36N¢O5 524.6
14 Dimethylsuccinic-BIP-R-NH, Cy7H3¢N¢O5 524.6
15 Glutaric-F-K-NH, CooH3oN4Os5 406.4
16 SUCCiniC-F-K-NH2 C 1 9H23N405 3024
17 SUCCiniC-f-k-NHz C 1 9H28N405 3924
18 2,2-dimethylglutaric-F-K-NH, CpH3uN,Os 4345
19 2,2-dimehtylglutaric-f-k-NHz CoH34N4Os5 434.5
20 Dimethylsuccinic-f-k-NH, C21H3;,N4O5 420.5
21 Dimethylsuccinic-F-K-NHz C71H3;,N405 420.5
22 Dimethylsuccinic-Aic-r-NH, CyoH3oN¢Os5 460.5
23 2,2-dimethylglutaric-Aic-r-NHz Co3H14NgOs5 474.5
24 Glutaric-Aic-r-NHz Cz 1 H30N605 446.5
25 Sl.lCCiﬂiC-AiC-l'-NHz C20H28N605 432.4
26 Glutaric-Aic-R-NHz Cz 1H30N605 446.5
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Wang Resin and Rink am de MBHA resin. 73 WO

2005/ 123770 PCT/ US2005/ 020662 WANG RESI N (100- 200
WORSBEN237165) (Substitution 0.6 mol/a) 1. WAsh p@I/U82005/020662

with CH2Cl 2 and 10% Triethylamine in CH2Cl2 wi |

renove acid inpurities. Coupl [ ng of GABA 1.

. bVREO o] G5

Cl eavage pf FﬁWUleﬁf Ql p WEIGH0)
27 Pi per iTdtragolamidifdtariStBIP-R-NHo1- 2| hCp7H3s Wy @ n |al | 5SThe

28 solveng 3-dmethyB 1utM1@maRLNH2test C, I YN0 474.5

29 cofor aLJ BRethV B CRAL-83c-RINAS - N @ BN, O NBhAgg YANG

30 hbey GRraEthyiglyaric ATCRAN z‘,:'ﬂ"é,‘ﬂ”camwﬁaﬂf 17 D 4d2.3
\I T / Al (RR V) U \I [ =] ) T VAN T\XCOT 1 U 7U
Piperidine in NWP Stir for 1-2 hr NH2- Arg
(PBf)- Bl P- GABA- - WANG Resin  30% Ac20 in CH2CI 2 Stir

[0&?@& a?\dla{%ongl' e)l(_gn/i\;glnsd gg I% Pnpgw%seﬁ%d?vﬁ%\l@ l%%m% compounds shown

ge o sSTh n prote
below withSyAetic schemes.
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TFA. / Thi oani sol e/ EDT/ Ani sol e (90:5:3:2) Crude peptide
(Ac- Arg- Bl P- GABA- OH 74 WD 2005/ 123770

wEFEDSAUE200D5/ 020662 Ri nk am de MBHA Resin 1GL PCT/US2005/020662
(Substitution 0.66 mvol/ Fnoc- HN-Resin O eavage of
Fnoc group 1. 20% Piperidine in NMP Stir for 1-2 hr

HALF D#I\b! ﬁgsi n Coupling of Fnoc-Gu O Bu)-OH 1.
-d u(OXBu)-OH 2. HOBt, 3. DIC, 4. NW, 2Hrs 1.
Wash the redatidH m xture a. CH2CI 2 b. MORAH c.
CH2Cl 2 Frnoc- G O Bu) - NH Resin O eavage of C group

1. 20% Pi perifdine in NWP Stir for 1-2 hr 1.[ Drain all
the solvgnt~2. A 3. N nhydrine test -oBl L

Ho_~colorit ikn-Li nghi,cates--frag_-
Y\u()af@uy)&}ﬁ- Risin El ongat i onM H’wkq'i,‘hal “With BIP
O and®n®tine Berivatives

(BQC) - BI P-G u( & Bu) - NH ReS| n vage of reS| n and
x =Si ain pe ting groupsg uSI
TFA I oani c@ EDT/ Ani sol e

©
;©X2 fﬁ@—xz

X2 = F,Cl, BT, l, Co.e alkyl, X2 = F, Ci, Br, |, Co_s alkyl,
OCHs,CF, OCF, OCH,,CF, OCF,

; X3 ; X3

X3 x3
X3= Cl, 00_5 alkyl, OCH3 X3= Cl, Co_e aIkyI, OCH3

General Scheme:

H2 N_AA1 -AAZ_

TFA, Thioanisole,
—_——
EDT, Anisole

AA
indicates Biphenyl and AA; indicates Arginine or Lysine

Svynthesis of Half-denuded (Regular Series) Compounds
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(90:5:3:2) Crude peptide (Agma-BI P-G u-NH2) [01771
Exanpl es of synthesized conpounds include the

w0 giobei7ng conpounds:  H2N YNH H2N YNH NH f  NH@Q/ (520052020662
HONNOHNNNOKH HOHOHOHO L-Series D Series
75 WD 2005/ 123770 PCT/ US2005/ 020662 HO O HOO NH H O

A AT RN s B

in CH2C19 QFERGIgabe Héddidd dhairSprloveRR¥dScrivd@s @péfitided Tamdlpu;mcfel (@@ mmol) was
standard nethods. Ani no acid derivatives were

stirred at 61 siGHOBY (18 Brmatb TR (9cHmabelor & AGhinuin ang prasested Agmatine

(0.5 mmol%ﬁvp%?iq, Ber,lf 3 an1ggn ea}as vg%nmggg]%% oerﬁ/éefr% Ce?%ﬁegan\gi s&i@reg f(())r' ghrs. The

reaction %@Rﬁé@h@&e\»«ﬂ%@@ﬁ(mhﬁgr mme CHdlu&QJsCl'ﬁPré(r ¥Ms GRrgdtas swith CH,Cl,
| ates coated with a ﬁer of silica gel PF254,

(2X10m Tﬂc c@bln@hog@nlcd@yqr%@em peeith, brivter AR, mlo/)asdupéewer Mg,S0s,

filtered ar&cﬁ? Baé?dapﬂ Ogg?ﬁ Cr:‘flé{ﬁélb E?zgt I(%gl Ssc?d ﬁlé%lge clbqnéggprotectlon of

amino acféllsat(ﬁ'ﬁd I\g@ﬁﬂ@ﬁw‘étetﬁ}e@pgatm& alditioRbf sblli G&hpedthdrtBB®). By using
I'ting points were taken on a micro-hot- stage

above- m@ppmdat(mdlt@nelt}améumﬁd%w%mmﬁm NMVR spectra were
recorded with Brucker 400 spectroneter, operating at
400 using TMS or solvent as reference. 13C NWR

General S§g%@?:ra wer e recorde wi th Brucker 400 spectroneter,

operating at 50 or B¥tz. Elemental anal yses were
obt ai ned on'2¥ NBBagpar at us. I yt| cal yRP HPLC

Ac-WasARERH or fred—en—Yaters—tBendapals,- Ndgpe
mm 4 1}m or PeviEsaRCE18 (3.9 nmm x 150*m’n 4 |ﬁ?@)

colums with a flowrate of | nL/mn and using a
t unabl M xtures of CH3CN

CMTFQ(iQEve t A and OO 05% TRA in H2® (sol vent B) were
used ag Aphil-& "&IWy't“l'zcal and preparative HPLC
of the final prob‘ucts was pper f ofnmed on a Phenonenex

Luna 5{C18 (2) (60 mm x 21.2 mm Jcolumm wth a flow
rate of 15 nL/mn, using a tunable UV detector set at

AA, 1nd1c%ﬁ% ERandit éélggﬁéAQ\fz 1&'@% l%fIﬁﬂen O were used as nobile

ases 1 n gra I ent no experinments were

[OQ%]f of I]E?(aﬁlpies of synthesized compounds include the following compounds:

Hojo
0] 0 0 = H (0] H
/U\N/d\:“\)J\N/\/\/H NH, )LN/'\]/N N/\/\/N\H/NHZ
H 5 = H \ﬂl/l_i H 5 H NH

L
U &

L-Series D-Series
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positive node, on a Hew ett-Packard 1100 MSD

apparatus. 76 WD 2005/ 123770 PCT/ US2005/ 020662 Met hod
WE208H12070 0 1~ H NN-N~~ N N~NHBOC N FMOC N Fnechud200$4020662

HOBt , DCM ; NBOC Ar H NBOC Ar H2N~/ ~/ ~N11~ NHBOC A-3

A-2 HOO OO TJT Doeridine (10 equiv)._ HZN NNyNHBCC

H Ar, /A- 4 NBOC CH2Cl 2 or NB
0 Al N TR 956 n Eesbhlider o RRINE P> Fottowing
Compoun&gS OHA6 Ar Ar Mt hod Al
FMOC- D- Phe- Bi s- Boc-agmati ne (A-3) [01791 The

HALF DENWRED) phenyl al anine (1.125 g, 2.9 mml) and

1- hydr oxybenzotri azole (HOBt, 2.9 mmol) were

suspended in dichl oronet hane (15 nli); the subsequent
dition of EDAC afforded a cl Qol uti on, which was
stirred 30 mn at rt. The solution was then treated
W b ©OBi sBOC- agmatine (0.56 £ 279 mrrm‘P) di ssolyed in
) ~vi-d.caHnul a. The/l}\e, NH,
5 hrs t quenched V\nﬁm 4*50 m.). The
aqueous | ayer was extracted with DCM (3X15 nlL). The
corrbi ned organic |ayers were washed with brine (50

: dr| ed over MgSH, filtered and concentrated

reduced pressure. The crude pr.oduct taken
X d|r y to J‘1ext step. KH- DB|s rratlne

HO

5 o P
ghelec 0NE
NN s ~
1 ~ "Xa P X2
Xz = F,Cl,Br, |, Cog alkyl, X, = F,Cl,Br, |, Cog alkyl,
OCH3,CF3, OCF; OCH3,CF3, OCF,4
P PN
X;i) be
X3= Cl, Co_ealkyl, OCH3 X3= C|, Co_salkyl, OCH3

Synthesis of Half-denuded (Reverse Series) Compounds:

[0176] These compounds have been prepared by using standard SPPS protocol using
Wang Resin and Rink amide MBHA resin.
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[01801 The crude FMOC protected am no am de was
dissolved in DMF (20 nL) then treated with piperidine
w@ 2008118770 10 equi v.), the reaction was stirredr@r/busSmns/020662
rt then the solvent was renoved under reduced
pressure. The product was obtained after purification
. ‘ 377 0Q5/ 020662
WANG J' \ i aop el 2 o iep : TEA) to afford
pure am no am de (0. 95 g, 1. 99 mml) in 69%yield.
G Waalr iniceadth €Habh ded T /Phesthytpming in&He@M2 6) [ 0181] The
anmviiceregye @eid (npusties. g, 1. 14 nmol ) was di ssol ved in DCM
(10 rrL) t hen treated with glutaric anhydride (0.269
e reaction mxture was stirred
en the solvent renoved. The crude
,@e4q\,,@,§oi gd in a 1:1 mxture of DCM TFA
stirred 2h The crude product was then
d. byask eeesmeorahirge| HPLC  (MeCN: wat er : TFA;
: 65: DakcH@I,50: 50: 0. 5 over, 20 m n, solvent renoved by
| yophi | bz2ddeQHt o afford t A desi red product (206 ny)
A GHC. Met hod A2

- 1- (4- guani di nobut yt car banoyl ) - 2- phenyl et hyl carb
Fmoc'ﬁﬁ% %VM‘-%RSF'@ acid [0182] To a solution of
Iofpmdgyérg“gm ne A-1 (0.50 g, 1.4 mmol) in

4 nm) was added
1- Igyrplfogaxmqnzotrr azole (0.19 g, 1.4 mol ), which was

tpe[g}amtan%tsadeﬁenth EDAC-HO (0.27 g, 1.42 mmol ). The
£action mxture afforded a clear solution, which was

Ss*lrtrﬁrﬁ/dm{’eQem [Bl@écol’ofratroﬂ_-hﬁdlé‘a@sufré@JNHQ@&)uﬁ00| ed to 0 C

then treated with N, N-di-tert- butoxycarbonyl agnatine
NH,-GARA-WANGResiN1 4 nmol ). The reaction nixture was

aI I gm@jat,@,poﬂmgtmbtc@a"rt and stirred 6 hrs. The reaction

waiswituenched with water (25 nL) then the aqueous |ayer

waisBiPeard AsctPBH-Q t h DCM (3X7 nl). The conbi ned organic

| ayers were washed with brine (25 nL), dried over
Fmoc-AYg$e8f)-BIPLGABALWANG Resaent rat ed under reduced
prgssure affording A-3. The crude A-3 was taken

di [ Q% Pipetiding ih&iMirext step. The internedi ate A-3 was

di s8tfeeld2 b DCOM (10 nL) then treated with piperidine

(14 nL, 14.1 nmmol), the reaction mxture was stirred
NH,-Arg (ABfRBIPGABRHAWIAING Resinvent renoved under reduced

pressure. The pure anmine A-4 (0.5 g, 1.05 nmol) was

obt é?ﬁé’dZo E'Zpurl fication by col um chromat ography

(si|PICE &M 20: 1: CHCL3: TEA). The amine A-4 was

di Ssolved in DCM (10 nlL) then treated with glutaric
Ac-NH-Argh(PBf)-BIP-GABRS-WANG. Resinpl ) the reaction mxture was

stijrgiefdv&réiiiddds and then the sol vent renoved. The

cr cbejep:hmdmitecﬁagﬁgmmudn@sol ved in a 1:1 m xture of

’% nisoleE0f{Anisgled stirred 4 h. The sol vent was

reqd9®&e3¥hder reduced pressure and ether added, the

crBy b AP GAGRT Ve (20 .C he ther ves

product A-6 was dissolved in water (2 niL) then
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treated with NaHCO3 (bubbling occurred) and purified
by reverse phase HPLC (acetonitri le: water). The
wae glosersr7ovas renoved by | yophilizer to afford REmEUS2005/020662
desired product (75 mg).; IHNWR (DMSO d6): S
1.35-2.25 (series of in, 11 H, 2.70 (dd, J = 10.8,

13.6 Hz 2.85-3.00 (m 2H), 3.05-3.20 78 WO
MMMM&MGQ@&&DQM 3.25-3.40 (m
Emoc-HMNsResin35_ 4 45 (m 1H), 7.06 (br s, 1H), 7.10-7.30 (m

7H), |ciBgvdgd of Fmoda®ublz, 1H), 8.26 (d, J = 4.8 Hz,

1H); ng D% BipRriging MHYMP  Anal .

(G 9OW29NBBdord-2BCF3C00H0. 65 H20O) C, H, N. ) phenyl
edjiyiRemibanoyl ) but anoic acid (S)- |

-(4-du H2- (4- (phenyl [01831 To a
sol ut|i %)nF’g% ‘%\9 . henyl al anine A-1 (0.21 g, 0.46
nmol ) t é n.) was added

1- hydr oxy D ?aezatrc’a ”r’d“f 4 g, 0.48 mol) fol | owed

by trea gq\wgo,_\?mth EDACHO (f0A109 g, 0.57 mol).. The
m xture ywascHti,rred 30 mn at rt then N N

i -t egt - > Loanyl agmatine A-2 (0.47 g, 1.4 mol)
\%&Jcaag‘ﬂﬁ 89?1'1 Xtyre was stirred overnight. The

r eact i1 oWeE; OHHHAE g th wat er (20 nL) then the
aquelous tﬁi}ﬁ?ﬁ -2@s extracted with DCM (3X10 ni). The
comy med_or c la ers were washed with brine (20
m.), E ram%‘ag]e sol filtered and concentrat ed

under |ge |H|‘r‘®ﬂne%§335ﬁ5eecoloﬂ?i€n Gt s PFRANGS grbip3 Was
takenY directl J\é to the next step. The product A- 3 was

MV R=GIWRBYWNDRESIN? 8 M) then treated with
pi peri |E|mega(u6ndfpnb1|de4hﬂn mol ), the reaction mxture
was st ;}m red hen the sol vent renoved under
r educed 2fr &§ aéngt 0 aft'étd A-4. The crude amine A-4
was diSsolved in 7.5 nm) then treated with
Agma - %'Hh?'d'f@@é')wﬁis'g 0.99 mol) the reaction
m Xt ur e| Qasvagé bfireddar@ver ni ght to afford internedi ate
A-5 the S'@Q@&W@@tW'mWFWAUEﬂQ 3 nL) and stirred
overnlgjv9 §Bz'§a"§58|em{m\ﬁ8§ renoved under reduced
pressur the crude product A-6 was purified by

r RBLLC onitri le:water:TFA). The
é%\é\@/ % tﬂp?&e‘%@ﬁgléﬁw e lyophilizer to afford the
desired product (70 ng). EIMS: 468.6 (M) +.
4- ((R) - 1- (4- Quani di nobut yl car banmoyl ) - 2- (4- (phenyl ) phen
[0g7Tlet hyExemplea wbyynthdsived kompoasis dndl@de8hd f@loaving cxgnpaunds:
N- FMOC- D- bi phenyl al ani ne (0.21 g, 0.46 nmol) according
to general procedure Method A2 afforded the desired
HGOdwet (57 ng). EIMS: 468.6 (Mg N [ 0485] Exanpl es of
synf hesi zed conpounds usi ng Met hod or A2 incl ude:
79-NMD 2005/ 123770 PCT/ USZOOS/ 0206 NBynt hesi zed Usi ng

thod Ao O j/
O 0]

O : 0]
M N OH e R OH

® &
® ®

L-Series D-Series
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HO , Noml NN~NH2 HON NuNH2 HH Il OO0 - HNO O HN O
0 HO,, ~ /N-HN-NH2 HO~-~ N NN-NH2 NI( HOO HN O O HN
W®20065(0287MNYNH O O NH2 Method B 0 0 O PyBOP, AERUSIOE20662
BocHN OH BocHN HOBn H2N HOBn OBn HZN ~~ B-1 pTsCH O
B-2 B3 OCFICOH. B41 O TFA/ I \ / | OH CbzHN
N NOBn HO N NHCbz CDI, THF;, ~~ H~~ B"5 NCbz B 4
NCbz B-6 0 0 H2, Pd/C, DWF, MSCBH O HZN-NN N* ~ /COH
Hv NHB. 7 OQ thod Bl Boc- D Bi p- (4-am nobut apgi Co
aci d benzyl est (B-3) [01861 The Boc-D-Bip(4,4)
wuPhenyl al anl@e .682 g, 2.0 mmol ) yps dissol ved i
)k(ZO rrL) he |e;l %I amne (0.84 ni) S adﬁed
RYBGP (1.14 g, 2. 2.HNoNj. 3G
'2005/ 123770 PCT/I0US2005/ 020662

O

General Analytical Methods

[0178] All reagents were of commercial quality. Solvents were dried and purified by
standard methods. Amino acid derivatives were obtained from Bachem Feinchemikalien AG.
Analytical TLC was performed on aluminum sheets coated with a 0.2 mm layer of silica gel 60 F,s4,
Merck, and preparative TLC was performed on 20 cm x 20 cm glass plates coated with a 2 mm
layer of silica gel PFjss, Merck. Silica gel 60 (230-400 mesh), Merck, was used for flash
chromatography. Preparative radial chromatography was performed on 20 cm diameter glass plates
coated with a 2 mm layer of silica gel PF;54, Merck. Melting points were taken on a micro-hot-
stage apparatus and are uncorrected. 'H NMR spectra were recorded with Brucker 400
spectrometer, operating at 400 MHz, using TMS or solvent as reference. 13C NMR spectra were
recorded with Brucker 400 spectrometer, operating at 50 or 100 MHz. Elemental analyses were
obtained on a CH-O-RAPID apparatus. Analytical RP HPLC was performed on Waters #Bondapak
Cig (3.9 mm x 300 mm, 4 #im) or Novapak C3 (3.9 mm X 150 mm, 4 #m) columns with a flow rate
of 1 mL/min and using a tunable UV detector set at 214 nm. Mixtures of CH3CN (solvent A) and
0.05% TFA in H,O (solvent B) were used as mobile phases. Analytical and preparative HPLC of
the final products was performed on a Phenomenex Luna 5p Cig (2) (60 mm x 21.2 mm) column
with a flow rate of 15 mL/min, using a tunable UV detector set at 254 nm. Mixtures of CH3CN and
H,O were used as mobile phases in gradient mode. ESI-MS experiments were performed, in

positive mode, on a Hewlett-Packard 1100 MSD apparatus.
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reaction mxture was stirred 10 mn then the pTsOH
salt of benzyl 4-am nobutanoate (0.77 g, 2.1 mmol)
wowmsaziderd. The reaction m xture was stirred 4pdm/usz®ns/020662

the reaction was quenched with water (40 nL). The

aqueous | ayer was extracted with DCM (3X20 nL). The

conbi ned organic |layers were washed with saturated

aqueous sodi um bi carbonate (80 nL), water (80 nL), and
Methdard ne (80 nl), dried over Na2SO4, filtered and

concentrated under reduced pressure. The crude m xture

was purifiedH col um chromatography (silica gel,

DCM ko MEON 252 T)nate=naif Tor dmgché d 'M mymsoc

G:QO(.Q ’ éHS

NH2, - Bi p- (4H@RHPR¥but anoiB %md benzydy, ester) (BN?PC

[ 0187] e fl Hé‘k»c’bm/\rm#nmgobe Boc prot ect edA

ami de (0.92 g, 1.8AmIY was cooled in an ice bath

then TFA (4.5 nL) was gdded. The reaction m3<tu e was

allowed tog.warmto rtijand stirr dléﬁoth excess
TF ud¥r-1edd W% o rd a
residue. Ether was added t a-ahe cmude rwb@ly@men

stored at -20 C overni §ht , the nixture was soni cat ed
to afford the desired product (0.76 g) as a white
solid (TFA salt) that was collected by filtration.

Bi 3 Cbé 5- guani di nogeni\lggg c aci g

Bi p- (4-ammo anoi ¢ aci

H
r?zester) ( B- \(NH
oic acid (0.735n1g,

1.72 s dissolved in THE (3 I
(0. 279, 2! \DOSDASF & Pdhd; after a es
bubbl i ng; coll dHbg.sseen.  The reaction gi xtluré wagg

stirred an additional 20 mn after the bubliing

ceased. The afore described TFA am no am de salt

(0.76 g, 1.44 mmol) was added to the reaction m xture

and after a few mnutes the solution went clear. The Met

reaction mxture was stirred until precipitate forned T
hod A1 making further stirring inpossible. The solid was

collected by filtration rinsing with ether and water.
Mﬁrﬁ&-ﬁﬁ&%ﬁ%@éfi@ 1.4 nmol) was placed on hi vacuum
re t
Y STNEOR! Sl POLNRE L 253139 JA R 0ol

(HOB, 2f9 mado])owerd suspepdacinrddrorpefling (151mdy, therebhsequest addition of EDAC

afforded glcﬁ%g nd qoawg/gl\égy&' “%%%E Le}glrné%t:% PdJEIFC %Bh@ggvn?rz_})levr\{a fc’reated with

BisBOC- I atitle! (b rSS% 2 @%ﬁﬁ%ﬂ%ﬁs@@lv\é@ﬁm DBCREES HD6h caﬂwﬁ *'"[‘Pig $&hction mixture

at mosphere (bal l oon) and stirred 20 h. The solid was
was stlrradeirhtsetﬂexbnuénchecbwathl woatera(36 e Thelaqeertus rlaaymwsl extFimeed with DCM

(3X15 mgm%ﬁp ggrn%ii-l 5)\%%11 rylsl%l \{?%e %Lgd\]/_ggtﬁm{ 2(36 \;%lgtplarled over MgSO,,
filtered ai@é@%@ﬂrﬁé’d hﬁ’cﬁp pédub&leﬁr)esstuﬁe affodrddd Br%du&%srt%nﬂﬁ&gw fo the next

R) - 3- bi phenyl
step. 5- guani di no- pentanoylan1no) proplonylan1no] butyric

gm d .81 V\D 2002/ %23770 PCT/ US2005/ 020662 [0190] To a
NH,-D-P = bi phenyl al anine B-1 (0.68 g, 2.0

[0'1?6’]I ) e REMe(BloC protected amino amide was dissolved in DMF (20 mL) then
treated with piperidine (2.9 mL, 10 equiv.), the reaction was stirred 8 h at rt then the solvent was

removed under reduced pressure. The product was obtained after purification by column
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m.) was added triethylamne (0.84 niL, 6.0 nmol)
foll owed by PyBOP the resultant m xture was stirred
wd oositzg770The reaction m xture was treated w t hrdBTZ3005/020662
4- am nobut yr at epara- tol uenesul phonic acid B-2 (0.77
g, 2.1 mmol) and stirred 4h. The reacti on was quenched

Wt ter . (;40. a, t us | ayer ext t .
chromatoffsbly (S ek 5 GHORE AT FRHERUS AU 65" £ 90 mumol) in
69% yieldvashed wi th aqueous saturated NaHCO8 (80 ni), water

(80 nL), and brine (80 nL), dried over Na2SO4,
Glutaric dcid amidedD-RhetagmaténetA-6 ed under reduced pressure. The

de oduct B-3 urjfjed flash .
0 HoradbE il Sl Rab | 1t fhaopsags Mo mb) ten
treated witlR @luefid MhARU0D69 20D BOMhdIRSKe WattiorpmiiteR warlshrtd6fernight and

9
treated with TFA (4.5 nL) and stirred | h. The excess
then the spRantwemovedndbe drudaanixiues wasthd desselved iy aud danigturs of DCMITFA (10

t her. e saolid B-4 wa t ored,;over ni.gh t -20 C and
mi) and’sifter AR PR Stad| PP RS THBN TERAEN | B i¥e ASe mPLC
(MeCN:“ta&l@@ttﬂA; jsf;tfsmsxb 591501, ottt min sbINEkt resbléd BRIJoPRilizerd to afford
solution o

the desired-prpducti{206 mxg)las rylddy $sdiny | guani di nopent anoi ¢ acid B-5
(.75 g, 1.76 mol) in THE (3 nL) was treated with
M—eth% N- car bonyl di i m dazole (0.29 g, 1.76 nmol) and

4-((S)-1-(3! duahidthoBAtylHafbatrédt)Ld-pheddg Ry dAeb &RAHBHancit dcidhe
stirring solution was added the previously nade B-4,

(0882 ni Joumre solation sefi NN-ENMQCH.-phenylalaginer Wi-hg(0wels gol.4 mmol) in

dichlororg ffHE (1 £ 330 s 1adhd d S DRI BH SHE I migtygvhich was then
treated wiRED ACEITI\D b gut .4%Hw’lf:rﬁ$1§.r gmlnlﬁhéﬂ&l%i'xﬂﬁe affbRled Qlciedr &18tion, which

~was dissolved in - ( ) and pl aced under a _
was stirred t30ogem agtnros pherselutivhewasl 0001Pd/tC ha§ tudededtes vathe &,V -di-tert-

butoxyecafhhpy BEA gite Mgk LURA EuhAGi Ry 7 BE B pTe y Bilowed fo warm to
and stirrVEHR. Otte rehBforhWds QEeRhad WRaPhate (W8SnLNeen 8P 468Ms layer was
wWth nitrogen and the solid was renoved by

extracted fwitlt D&M ¢AX7 Thie). sThe eprhbined organisvieyers mtes washedoweith brine (25 mL),

aried ovef iERe SR ahd peeriided T Frdoged presiye Rfnsgf-oerhe crude A-3
was takeN@fre&t8RVEE MYt st@(ﬁpﬁ@%hh&ﬁﬁé&?ﬁe t3af{0digkdng HaSCheeio mL) then

product (214 ny). econposed 269C;, 1H NMR ( DMSO
treated watB)pip@idine3(-4 n1Q (4skemired),che irgactiGiHmixtirg@Brad stGed Mh at rt then the

solvent r%g%\fed?dn%%ﬁgd’g?éldzgr%gs%q?’z TE}g ngr:e %még :é—4§(§§( ge}.bgbgira?lg IV‘Z?.E obtained
after puri(ﬁg]atiogrﬁg}?’éc%lﬂrggir%(}%(?ﬂie\l]tagj%}?yogsﬂlz% %F_’D "29%:7%{5%2‘},&% iﬁise.?%ﬂine A-4 was
dissolvedHn, D@M) (107mb4 tlich tréated §ith ghatpri8 adldydiide (0.15 g,3.Dmzql) the reaction
mixture v%g;tlgre% %Fél%lgh%\ﬁlgﬂ t%eg G@@%@Megs m&%;;ruae p]f‘_'i)!_c?uﬁf Elgvvsvas dissolved

in a 1:1 'iJ;t(nr@ oBDCM:TFA (5 mL:5 mL) and stirred 4 h. The solvent was removed under
- bi phenyl - 4-yl - 2-(5- guani’di no- pent anoyl am no) - pr opi ony
reduced dressumeahd letitey added athie ettHeD ir@xdthireSyar tomag) of eraight —20 °C the ether was then
c- L- pbi phenyl al ani ne (0.68 g, 2 accor di ng

Bo .0 ]
decanted %I@éﬁ»ew ite soth Aatiuride w%aa@%ﬁ-érwgggﬁg%vedégiw% (2 mL) then
treated w?@ élﬁrﬁ?fgygo(%?i?nﬁidgggccmi@ %‘?@pg@%ﬁi?@/ﬁﬁsg p%asgg-ll%%d @afetgnitrile:water).
The solvéit vabizem@tdyl, byAydghize2 Bo affprdthéplesi2d Hrodudt(75Ime).; 'BRNWR (DMSO-
2005/ 123770 PCT/ US2005/ 020662 ~ 10,2, 13.8 Hz, 1i—(|) ,
de): 8 1.35-2g2) (seres qfgir § 18D, 370 kdd, gy 10.8, Bt HzaBH], n3-83+00 (. @&, 3.05-3.20
(br s, 1H), 7.25-7.4 (m
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3H), 7.44 (t, J
2H), 7.64 (d, J

8. 2H), 7.55 (d, J = 8.4 Hz,
8. 8

0 Hz,
4 Hz) 8.18 (t, J =5.0 Hz, | H),

w@2@8/18xd70J = 8.8 Hz, | H), 9.81 (br s, | H); Bd1VBES2005/020662
468.7 (MH) +. Anal. (C25H33N504. 1.8 HO) C, H N
4-[ (R) - 3- phenyl - 2- (5- guani di no- pent anoyl am no) - pr opi on

(n, 20, R ARt LY 4, sl AP 7 B ' (R 57200 b g0 320 @, -

8.8 Hzgengnal gpecedure Methed Bxaff oHged tEmgesw@@ (MH)+.  Anal.
conpound (152 rTg). "H NVMR (DVMSO-d6): 8 1.25-1.65
(C.)HzeN@@emz@QFsﬁO@H GHp Hz@)%ﬂzl\bo (m I'H, 2.03 (t, J =
. . dd .

A n LA
[0(18'3] 1H)1“o Z §€Qut70n?’gf (NJFI\Z@QJ L@l{ﬂa@n}(l&lamﬂe A51 %OQ'? %\/Bdﬁ)% mmol) in
dlchloror@tglzar@ (4Mm,} wasnaided K@_@p@ﬂjﬂﬁ@ﬁn@z(ﬁe m,g@agrgo OB%S}—Q@)OI)Cfollowed by

ncatment it BPACHL 401199 5 B3 aMP e JRTAR 3P ARG 0 BB Biihen M-

di-tert- bqux%E&rB@ﬂyl@ﬁaXf e CAAC {41 g]@a—']—m%kﬁ‘)' WaBRdiEP I the mlxture was stirred
oc- L-‘phenyl al ani ne ( .0 Mol ) according t

overnightgefike edactiqr wae Qu¢r®hmlamdidWBelaf2fOotmuas thenhtbe dgeéauedayer was extracted

with DCMJART andloig %;%blnefll_(%’gg{gc %%gg?yﬁasﬁeéiligég P%]hg ?2o_mgu) giried over
MgSQOq, H?terea "Qnd gon%@nt?at&p uhr Jedhided ﬁ*egs%réddfhe crude %Q)d@lct A33 Gyas taken

serles of
directly to H)l(;: nEXﬂ.SIeﬁ Slhe( modﬁd:ﬂ)A -37 Wﬁ@ d(Sbolvsd in :DMF (28 ﬁl'L) (then Jreated with

plperldmi (Q?ﬁ m%lﬁm%b tg Eemgéq_n mmléﬁe was(s(tjﬁs:%li\lgbq t%ens@g 591vent removed
under red¥ecPgeure {2 orEA-t e cm%ﬁngﬁamag%s%lvéd g‘f %S@?V% gﬁgj mL) then

conmpounds using Method B i nclude: Synthesize
treated withtgdhatdri®athyalridei0.M1 g, OFOHNMG)Nhe veddtiQhl nixtdre Was gHire® o@rnight to

N / ~~
afford inigrmpestudy SOhes SV HOEF ATy pens szedsytrati, The solvent was
removed Mﬁ&&%d&eh@res@ure%ﬁ‘aqwcgdléll}#r&!:d@ alf V\M%I"ﬂﬂﬁﬁg&‘ b4 “E¥rse phase HPLC

(acetonitrile:water:TFA). The solvent was removed on the lyophilizer to afford the desired product
(70 mg). EIMS: 468.6 (MH)+.
4-((R)-1-(4-guanidinobutylcarbamoyl)-2-(4-(phenyl)phenyl)ethylcarbamoyl) butanoic acid

[0184] Starting from N-FMOC-D-biphenyla]anine (0.21 g, 0.46 mmol) according to
general procedure Method A2 afforded the desired product (57 mg). EIMS: 468.6 (MH)+.

[0185] Examples of synthesized compounds using Method Al or A2 include:
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OH DCM NBoc H NBoc CG-1 - HZNN NHBoc CG3 G2 HO HO O
NNBoc H H2N NN~NHBoc O T,7 O OH _ NHBoc C 4 NBoc O
WORNSCEBG2H / CH2Cl2 or DMF HO G5 H HO O MNYMBS2005/020662
N2 HNN H OC6 Mthod C
4- (2- (4-guani di nobutyl car banoyl - 2, 3- di hydr o- 1H i nden- 2
Synthes,z&g GHghRmBYA ) but anoi ¢ acid [01951 To a suspensi on of
I\/[Xg; 2- am noi ndane- 2-carboxylic acid C1 (0.20 g,
0 50 mfpl) |n di chl oronet hane (5 nL) was added
ERACKC q 5%nmoky, the i fturk went . cReany,
ov hes g ut 1 on £ eal edwi tth N
O N, MNdi?3 _but oxytthar bonyl adghat i ne® C- 2
nmol ) atirred 3 h. The reaction was
water (157mL) then the aqueous |ayer was extracted
with DCM (3X5 nL). The conbi ned organic | ayers were
washed with water (15 nmL) and brine (15 ni), dried
over HNa25M4 flltered and oncentratHed nder reduced

Hoj(\p?qgg 6.\ The orllgepr oal M My Mo
t heo next st ep. TheHNsolld C- D was doss |nDCM+4
n.) the eated wi th 4- (am nonet hyl) pi ,
4- AMP, (0 4.7 mmol ), the reaction was

stirred overnjght at rt then diluted wth chl gdoform
(9 m.). The organic |ayer was washed with phosphate
buffer pH 5.5 (3X15nL), wat er (15 M), brine (15 L),
dried over I\IaZSO4 fH'Itred and on@entrat ed under
reduced p ; off ge f oduc 4 was taken
directly to ¢ohe nem . The amNme C4 (0.172 g,
0.47 nmol) was di sso in DCM (2.5 L) then treated
with glutaric

Method B

0O O
PyBOP TEA, DCM

BocHN OBn
N N/\/\n/
HzN H H

pTsOHe © CFaCOH _ O o
TFA O
CbZHN

H
Ho\n/\/\/N NHCbz CDI, THF;
B-5 \ﬂ/ B-4 NCbz o

M\i\‘\‘

Boc-D-Bip-(4-aminobutanoic acid benzyl ester) (B-3) }
[0186] The Boc-D-Bip(4,4) Phenylalanine (0.682 g, 2.0 mmol) was dissolved in DCM
(20 mL) then triethylamine (0.84 mL) was added followed by PyBOP (1.14 g, 2.2 mmol). The

BocHN

B-1

H,, Pd/C, DMF,
MeSO3H

Method Bl
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anhydride (0.14 g, 1.2 mol) and stirred 4.5 h at rt.

The sol vent was renoved under reduced pressure too
wa@tdosnzs7zo r esi due C-5, which was then treated »a1/tiS2065020662

The m xture was stirred 2 h and then the excess TFA

was renoved under reduced pressure. The crude product

reaction nam?ure Was C?%rrﬁ 01£r)15t en ﬁ} Ofsggr Fr L 0e 81249 gr[%%noﬁa%e 0.77 g, 2.1

ssol ve

mmol) w&schda@d g’rh@taabdmmu@@&uﬁars@d}red Ihﬁhsﬂi théQeadPon thas lquénched with water
purified by reverse phase HPLC

(40 mL). (Ehfe@@wpw layer wag extyac@dd»vnﬂh DM K3X20 miant Thegegombirgdpvrgenic layers

were wasﬁécj V\Xt?lph ] % %@(é%uta%? 1fulf110 1§ar O%g ?%(g gfl_geS o? l(léij\g rré.ﬁb and brine (80

mL), dnea oQ@r N&zsol fltdre® atd condblitratel diiiiet Fedu@ed;g@ss@rd"zl" hedihde mixture was
5(m 4H), 3.20 (d, J= 16.4 . 3.43 (d,
purified by &)lqrgn 8hmnat%§phy7(s@ma 281, Mgt DCHL: M_FQHJA 1) # afford the desired

s G S S, ZELLE0E01 0,5 oo

NH,-D- Bhf (@ﬁrﬁ%b@ﬂhﬁlﬁc adiB behzyDedver) B¢ N NN u NHBoc '] ~ Fnoc
4-AMP, NBoc NBoc D-1 Ar H2ZN Ar D-3 N NHBoc

lomsu H Flihe MBI son@indrg HENBo¢ pm@%gdcami:nodaroide (B&@ g, 1.8 mmol) was

cooled in BN We%%h%&'%%@ %\l mlﬂ) was addel_(s OThe reactlon mlxture was glow% warm to

rt and stirred 1 h then the excess TFA was removed under reduced pressure to afford a residue.

Ether was added to the crude residue then stored at —20 °C overnight , the mixture was sonicated to
afford the desired product (0.76 g) as a white solid (TFA salt) that was collected by filtration.

Bis-Cbz-5-guanidinopentanoic acid amide-D-Bip-(4-aminobutanoic acid benzyl ester) (B-6)

[0188] The bis-Cbz-5-guanidinopentanoic acid (0.735 g, 1.72 mmol) was dissolved in
THF (3 mL) then CDI (0.279, 1.72 mmol) was added; after a few minutes bubbling could be seen.
The reaction mixture was stirred an additional 20 min after the bubbling ceased. The afore
described TFA amino amide salt (0.76 g, 1.44 mmol) was added to the reaction mixture and after a
few minutes the solution went clear. The reaction mixture was stirred until precipitate formed
making further stirring impossible. The solid was collected by filtration rinsing with ether and
water. The product (1.16 g, 1.4 mmol) was placed on hi vacuum to removed residual solvent.

5-Guanidinopentanoic acid amide-D-Bip-(4-aminobutanoic acid) (B-7)

[0189] The final product precursor (1.16 g, 1.40 mmol) was suspended in DMF (7 mL)
then 10% Pd/C (0.175 mg) was added followed by methane sulfonic acid (0.095 mL). The stirred
suspension was placed under a hydrogen atmosphere (balloon) and stirred 20 h. The solid was
removed by filteration and the solvent removed. The crude product was purified by reverse phase

HPLC (MeCN:water; 5:95 to 85:15 over 15 min, solvent removed by lyophilizer) to afford the

desired product (0.30 g).
Method B2
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Met hod D (S)-1-(4-guani di nobutyl carbanoyl)-2-phen | >>

et hyl car banoyl ) propanoi ¢ acid [0196] To a suspension
W®200BHEVOC- L- phenyl al anine D-1 (0.387 g, 1.0 npol/PSions/020662

di chl oronet hane (5 nL) at 0 C was added triethyl am ne

(0.15 n, 1.1 nmol), the solution went cl ear and then

18 S B o 1 089 oo co
mL) was 3@dddt ﬂn‘ét’hy‘hﬁ%né (@84 &t .0 fmol) followed by PyBOP the resultant mixture was
N, N-di -tert-butoxycarbonyl agmatine D-2 (0.330 g, 1.0

stirred 1ﬁm_f>tlll)1 andhet reacisen | mixt@eniwes Taeted ewithi ﬁnms4mmlgdate-para-

toluenesuzﬁbpplgcqc:écg 53(/\/? ](ﬁ 7% 2?‘@' (Elﬁ)ané ﬁge@ %ﬁ‘ooﬁé dreg%,(tboghw&s quenched with

water (4d ﬁM@raﬁdWﬁé Qquestl a8yt ck fractvdgth LM gi- ZQM)brTﬁhec&rﬂﬁlned organic
m.), dried over Na2SO4, filtered and concentrated

layers wegmutesher avitic eqhieops saterated NaFHSO T (0L roaterci80mb), waé brine (80 mL),

dried ovey ?@g%ﬁ)‘vég%?ﬁtdln%ﬂt(ﬁ?%ﬂ %gr FF%;(&nflﬁt %P?e-érlgqerg%%ﬁl ?FPD_ é%mgva ;S)roduct B-3 was
purified ¥y ﬁ@s‘l‘i‘ ARERAB¥abRY H?CMjM?:@I-f)l ﬂlegsoéltlioBé ) WBJ‘ @ooled in a round

Freaction mXxture was stirred rt then d| ut ed
bottom flgskt vhitle b aoedfad tmei zeatnd_ywthm (ﬂr@mﬁ) end at_\}aewd was Theskexds TFA was

removed e@gﬁ_ﬁg?gu%szxs?ec%ﬁ tﬁ‘n‘f&’er dﬁlF 5€ng d O\g:sm% at 20 °C and
then colle%@gq{g]fﬁt:ﬁt?&l Pt 1520468 020864 ed T tht %E)@tdst@'\glthout further purification.

concéntrat ed under reduced pressure. The crude product
A solutloﬁ)oﬂ 5w a7 -tlbkezylakycabohylgiani difgpentasoit astdeli)-S (UHé gami76enmol) in THF

(3 mL) viih dis2ie e o pong ool M&. H6 pubeltang St g0 min unc
bubbling %gé). a?g R4 & g sbludtioRl vitls 2[ lgée%éQ OUQ) ImAMRSB L MRV Skture was

uce essure to a residué D-5
stirred 2 thallrsemmaihcﬁlomga pdssitsle] Tael S(blrtl EGMvés’ZcoﬂﬂhMcd bg ﬁhteexd»n and rinsed
C and treated wiith TFA (2 i The_m xture
with ethegfheflrl@ad i pheciert vk VAR SEhceritgadon  dheoekfl Brigwas dissolved in

DMF (5&5 a‘?ﬂ B{ géa‘»u? dﬁ‘l %1{1%51 %&%Q%M%@S@%g?gfﬁollowed by

methanesblphblhllc neg:lcb @035 ed) 1 2'31@111ﬁ010ld €Tl oniixtote was phuced funéet Iydrogen and

) rever se HPLC (acetonitrile: wat and then the
stirred oveglighint T ﬁwﬁe&%\/@awa&qrwﬁﬁ.tmﬁﬂplae thth piHrggen pibthe solid was

romoved §F Fhdp, TSR gf kb ATl o cipdgproduct B7
was purified Oby s:eweres p‘h‘ase rI-,IPIC{H) (acéloﬂlﬁﬂédrzhter)] The8soldeht Owhiz ,removed by
(series of in,

lyoph111zaplg)ggo Efprcgtheﬂqylredprggucp (e g«} g?ﬂs dec?mggse(dt2569gCr‘:n 11{ gIII:?IR (DMSO-

o 81387 028, ), B DRI DS 0 FHE Ry 325 i,

2.77 (dd, 4 d@)z 113 B‘H-zglllHUI,I dlssczms csbﬁ@rdfaﬁom) 425phenyhet iy | .66 tor s, 1H),
-di met h | butanoic acid [01971 Starting from
7.257.4 GO DL 8 ey Al PHB e ol e21dbr?eﬁ4a4 0, prockHar 818 (t 7=

5.0 Hz, 'Y'P—l@{‘o% 2 K&' N9_2g -l ”‘igﬁyb%“ BNy F e A '}*21‘%4H)+. Anal,

I c anhydii de yi e Fded’t RE ~desi re conpound

(c25H33Ngg)zomP@H mvso d6): 6 0.96 (s, 6H), 1.30-2.15
(serlei of in, _8H) 2. 73 (dd J— 9. 6, 1.3. 6sz, 1H)

[059{] 3 ‘ S%%Q %g égm ' c5L éan)(I%I_panme ((? é@ %bgl()'\%mola %C%rgmg%o general

proceduré Mdtiod BN#orded the de51red compound (303 mg). 'H-NMR (DMSO-dg): & 1.30-1.70
(series of m, 6H), 1.85-1.95 (m, 1H), 2.02 (t, J = 6.6 Hz, 2H), 2.15-2.25 (m, 1H), 2.77 (dd, J =
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(C21H33N504. 0. 47CF3COCH0. 2 H2O) C, H, N
3-((S)-1-(4-guanidi nobutyl car banoyl ) - 2- phenyl et hyl carb
w@ooyAY27@- di met hyl propanoi ¢ acid [01981 St ar tPaIU$20031020662
N- FMOC- L- phenyl al ani ne fol | owi ng the general procedure

Met hod D using 2, 2-di nethyl gl utaric anhydride as the

102, 135%1)% i@ha%%q(%ﬁggggfdegs@, fg(ﬂsr@ﬂ‘)n%‘l’r‘?‘igé‘gbq (3@ 7.25-7.4 (m,
3H),744](t4}0=8(_)§?zé(9_M) 7”5’3 (d, JJ=7@4(Hia 2H; 7=341?d ggtzsé4lﬂlj%+)8gsi(é?y7 5.0 Hz, 1H),
826 (4, 4 B SHDOID. 061 (ons, 1), EIMS26687 BNIHOm ARaIHCrsHDROE HiO) C, H,
N s, 2H), 712728(m5H) 8.09 (d, , J = 8.4Hz, 2H),
: 9.7 (br s, I H; EM: 406.5 (MH)+. Anal.
4-[(R)-3- @W@Wﬁl@n&p@ﬁamln@}b@%}mw
(( (4- guani di nobut yl car banoyl ) - 2- phenyl et hyl carb
(0452l | ) Sgrdng fnost NmeBpxdwoylelaamp 0561910 simel) jangprdingrip general

procedureM % %aggi((ﬂ%l tg Qslérlg {)Iﬁllylf)lgt}wg%f h% ﬁm@%g&)ﬁ .r§ 1.25-1.65

(series of%;lsH? 1a§w@? [SQNE 1Y et a4k, tJh£ 7@‘(315& fﬁ% ,Z'C%EQ ?lgl ﬁgﬁb ,2.72 (dd, J =

10.0, 13.6. H401H), 72)8.‘6-{31254[3&1‘;652)1704 6@-13, 4.33-4431(#n,8HY), 7.10+0)30 (@,581), 8.11 (t, J =

52 He, [, 2 g6 4038 581 e gDy 5117 B w0l Boos by s (i, Anal.

(C1sHaoN @6@%9&5{}%%@@ ) CHI N4 3-4.4 (m 1H), 6.90 (s, 2H),
5 . m 5H) 7)

5’6(d J—88Hz_2H) 8,28 (s,

[0 OH3 N@?’g& %}?F‘aﬁ:ﬁ% r?yﬁg)&lp'(@él;,\g 9f.icordmg to general

procedur%w a‘ffoﬁg @E %_'reg c BQMG I\@gfgm%%igq&«ﬁnﬁso-dé). §1.25-1.65

(series ofNby BHBOIC23+2)16 qma ity aR. ()BIG{t O OA.0HNHBaY; 2H 0-2.28 @py; aply) 2.72 (dd, J =
al cohol, HCl E-4 NBoc CH2CI2 N '~~ N or DCM CF CO H
10.0, 13.Hzpl Hy  2.006. 1B Gergy qynrPEay 4-36-4 0, H). §.10-7.30 (m, 5H), 7.50 (br s,
1H), 8.07 (t,J=5.4 Hz, 1H), 8.13 (d, /= 8.4 Hz, 1H), 8.60 (br s, 1H); EIMS: 392.5 (MH)+. Anal.
(C19H29N504’0.55 MGSO3H'O.5 HzO) C, H, N.
[0194] Examples of synthesized compounds using Method B include:

Synthesized Using Method B

(0] (o]
HN H H OH HN H H OH
N N
NH, o o)

NH2 \@ O

0

O
HN< N “\/u\ OH HN N N OH
N N
NI YN Y N
NH, 0o = O 0 NH, 0 O 0
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N H OE6 A Mthod E
3-((R)-1-(4-guani di nobut yl car banoyl ) - 2- phen
wo stoby2aoar banoyl ) - 2, 2- di net hyl propanoi ¢ aci d [B20042005020662
a solution of N FMOC- D phenyl al ani ne pent af | uor ophenyl
ester E-1 (0.556 g, 1.0 nmmol) in THE (5 nL) at 0C was
added triethyl amne (0.14 nL, 1.0 mol) foll owed by
N, N-di-tert- butoxycarbonylagnatlne E-2 (0.330 g, 1.0
mnol)-éﬁﬁ\gpkrred,sQ\nln The reactlonH m xture was
EmocHN | oned“t o waPmto _rt SRy ;[:F}EH'émF eaGhi R
8" quemgived wi t hvswat er (1 f and t hal.d h
C-1 ayer m@g/exvpacﬂbd with 3X10 mc)s The conbi ned
gani ¢ | aygps Rwel'&hashe th water (30 tnL) and
rine (30 nL), dried over Na2SO4, filtered and
concentrated wunder reduced 8ressure to afferd a solid
E- 3. TheHsoL id was suspendel®i#®hexanes, cedhed®t%
cort By filtration. The produgis.E- 3
was @ﬂkenhﬁmrectl tjo the next teg. ehe solid E-3

was di ssol ved i ) then
4- (am nomet hyl ) pi’péridine (1.2 g,0 @ '?n”@k), t he
then dil uted

reaction mxture was stirred | h at
m (17 nL %ﬁ ani ayer was washed
with brine (85 nli), zfﬁ/ g, buffer pH 5.5 (3X30nl),
vier

Method C

0]

wi th chl o8
brine (24 m.) ) dijied o Nazscn filtered and
concentr at ed educed pressure. The am ne E-4
(0.35 g, 0.73 csuspended in THE (1.0 nl)
then treated wth/= 2 dlnethylsu00|n|c anhydri de
(0.118 g, 0.92 @ and stirred 1.5 h at rt. The

sol vent was renoved under reduced pressure to afford a
Method(y\/hlte residue E-5 taken directly to the next step
= W thout further purification. The residue was
4-(2-(4-gelintdifdbuey cdrbamo ¥ pRI3odikydred 1 ¢ HdEN- Q&lcfﬁlﬂ)amdmmumhmblar:ﬂ

was cooled in an ice bath and then HO gas was bub
[0895Iw0 Fogsmspasipg bAFFMEIGEsMmR0Bdane-2- ﬁ?réa@rhcméi C- 1 (0 20 g,0.50
o) ngEUALGE 5 T AU REAEL 108, 75 SN R0 Hixure wen

clear ovebd @wed The svrikioh s ltiear®t Ovitd NIV it tekbbitbRycatto@plagetine C-2 (0.174
sol vent was renoved under reduced pressure. The crude
g, 0.53 nmcéhem stirregl ks Heseastiasawpnaygacked with svaier)(1amel) then the aqueous

layer was gx‘?rg&t%&‘ M&t@ RJEI? e L)O B8 : edb E&ng hﬂg lggg%u&gr%%hy%th water

crude pro S”purif &V s ase

(15 mL) 4rRCHiN(16hL), €lricat/er Naﬁ@d fiherad fah@ cSﬁﬂeﬁ&ﬂEd wader reduced pressure.
renmoved by |yophilization to afford the desired

The crudgproduetC-33srghen dirgciiniR thersod- ) The sgh@@ 3 avas digpolved in DCM (4

mL) then Jfre d(nﬂthglg' %HOT%&Yép%EE&H} {K\W\AP ](9%§ rﬂmo]__z g%d%tlon mixture

was stlrrea%vgm t al rt h‘ﬁen At Bitk2 5h16mf015ﬂ'b9, mi). Z@he érgaﬂlc (Id?er Whb washed with
7.06 , (.12-7.28 , 8.05-8.14
phosphatEbpfifer Ilﬂ)é 5513@‘%5511” wefsr (15 r(lé:Q oaLy SiUed-IQY)f)r(]@,zsﬂgt, filtered and

concentra't\clad under reduced pressure. The crude product C-4 was taken directly to the next step.

The amine C-4 (0.172 g, 0.47 mmol) was dissolved in DCM (2.5 mL) then treated with glutaric

anhydride (0.14 g, 1.2 mmol) and stirred 4.5 h at rt. The solvent was removed under reduced
pressure too afford a residue C-5, which was then treated with TFA. The mixture was stirred 2 h

and then the excess TFA was removed under reduced pressure. The crude product C-6 was
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4- ((R) -1-

4- guuani di nobut yl car banoyl ) - 2- phenyl et hyl car banoyl ) but
wa@omsa2dee d [ 02011 To a sol ution of PCT/US2005/020662

N- FMOC- D- phenyl al ani ne pent af | uor ophenyl ester E-1

(0.56 g, 1.0 mol) in THE (4.5 nL) at O0C was added

disotveds i JSBCRRL en ol it NGRS (o fthir Rk eesterad o The erude

product (F% i3 pgr&ﬁ gy TR %ﬁﬂgg HPS gécgfbnﬂhi%twﬁtgﬁ ég@sthéﬁ ithd 8vent was

then the reacti on was quenc
removed brgatly&jph(li]zEtum_bo affdré tlqumaud; ptodyetr(46\m@ SKENMR dIMSI-t): 1.45-1.75
The ¢ anlc | ayers

(series of i nadBh (125701 203 HECL 55 S . s 0055 T dia20 4. =
16.4 Hz, §Hg} £18¢ aﬁﬂ 16RN§£2H) 24 69 ZJQQ%H)V 89YGEq H3F RRVIST £04. STQ&IH)+ Anal.

due was pr’eC| pitate h et her then the et
(CZOIHngmo.émmﬂmOIhéIQOeﬂmIﬂuO)g? d0INd triturated wth
hexanes. The solid was collected by filtration and
used directly in the next step wthout further
Method D PUrification. The solid E—30vvas di ssolved in DCM (10
9y ) then treated with 4- Ha nOITEthylH)pIF§rldlne(lO
_N . Seiagne: T8I OCMy s st oY I r g@vi devat
rt“then diluted Naith chlo form(18 nﬂLBc The organic
Aayer %smshe‘d”\\m,gop brine (30 rrL)D3phosphate buf f er
pH 5.5 (3R2OM"), brine (30 nL), dried gver. Na2So4,

Fmoc

ofiltered and concentr at ed der reduce e%sure A
HN p n fof htqlgue cr ude pro E-4 akedel rectly to
i ﬂm Bt ep. vPhehvFidede “anilne HE— 22 g, DOMLE,COH
A1 54 was NP ssol 9‘626'2| n THE ( )Nthen treated with

glutaric anhydride (0. rll , 0099 mrd?ﬁ and stirred 2
h at it. okhe sol vent rmved Under " r educed
pressure_too afford gikassy residue E-5. The residue
was sonPcafeduwi fh fther to afford a solid that was
stored over 5 - 20C. The ether was renoved and
then the solad E-5 wass di ssol ved i n DCM (2 m.), cooled

to 0 C and tredted with TFA. The mixture was al | oned

to warmto rt and stirred 1 h. The sol vent was
Method ¥ €noved under reduced pressure and the resultant
—“__resn due E-6 di ssol ved in vvater (2 m_) t hen treated

wwiélep“r {0 D rever Eﬁﬁﬁ{bﬁﬁw@@m@w 8ok mmol)

dlchloron}i’éfhdrﬂéc(@ *?hi} £& oct %a?faﬁ&rddtnEmgl sia8ic" 845 I§I§ lv\pmmol), the solution went
2005/ 123770 PCT/ US2005/ 020662 product 1 nmg). " HNWR

clear and (tiiviB@rdsgatedBwith IBTR] @3] g.el.0 esnadj. The teﬁH)qn Ras7@lofadd to warm to rt

and stirreglrzh.Slg i_D%he é(%'ggorg%v’&@tr%ql_{%d \j\_/'i.zq;t %?,é{'s@gtgq (bng)x%/%)rbq_rgﬂgg?ﬁa%hg?) 2(0.330 g,

1.0 mmol%_ﬁng szm%g l(lmZOml%H) "’l\“/llt_‘?rél:éﬁ& gv%s Q](H_‘,%_%%QE% l\vlrlslgr4§'§teg k1o §1)L) and then the

aqueous lalyer vs eatr@c(taj with (DCML(&KS anlno bﬂte)dotm)nrttzirmgdn)e Ryphererd \yashed with

water (lﬁ\l_n%%r bam)e:l ‘glr Op %I é@%&lﬁﬁ{}g 8@{%4?;?3 tézlgg ]trgit%H1 under reduced
pressure. f’?lllé 8%@ Erotdﬁgt —%e\péasrtgi(e &1&%&&1% ﬁle'\%ﬁhggﬁ) dTHé h(ﬂfﬁ dD d3 was dissolved

succi nic an ide as the cyclic an e yle
in DCM 1§t0 edL)t then ttﬁe&:ﬂ r\eﬂh Ge(amnmmhth}}l)ﬂipﬂldﬂn(emllﬂ)gﬂ&) S r8mol), the reaction
eries,

mixture \%'qq;‘r s(t)lrr%d %% aztzgtrhleg JS;hlgtfd gwt}g_czbl@roﬁﬁm (:gp')mL)z 'glge argagic ?ayer was washed
with bringzs(%@@ Sml?f, p!ththED bufﬂer%ﬁ-l %.SBé)@an%Wmneﬁ (ﬁﬁm(ﬂ?,r dried over Na,SO,,
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2H), 7.10-7.30 (m 5H), 7.89 (t, J= 4.4 Hz, 1H), 8.22

(d, J= 8.4 Hz, 1H), 10.0 (s, Il1l); EIMS: 378.5 (M) +.
WAR@E/1237GL8H27N504. 0. 11 CF3000H- 1. 44 H20) C, HCMUS2005/020662

(R -1- (4- guani di nobut yl car banmoyl ) - 2- phenyl et hyl car barmo

yl')-2,2-di nmet hyl butanoic acid [0203] Starting from

filtered allr)\é ﬁ\‘% tratg({] it elr ?écﬁu%({] ﬁregs%% a’H1 gﬂhﬁg Fﬁ)‘&ﬁktéﬁ St \%s taken directly to the

OV N general procedur &

next step2;T8e dhmaé byd @ 21888, lmaammbm)rwabesuapeﬁdb@ ICYHIFi(C. 5aﬁnyd1en #@ated with
yi el ded the desired conmpound g . MP 169C;, ' H NWR
succinic {rbysdlel@)0558g,00- g&gn(n@l) agaytlrrgi Ach Qtsrt ke, solvpntzgasgrepg)ved under

reduced ;%gsg%re §gtf i{%lg‘]%%iy resi é%j Tlie geél%}te ?5§ (aﬁ]dmfbl'_ﬁxr'}n’?DSy (2 mL),

cooled to (Obch §nd tgéﬂled \thQT_FAS(g(rHL) 8thle miktuié WS, stidredd h #hdQBed the sdlvent was
H) " EINS. 420.5 (M) +,

removed )Amkdr rec(u@ﬁd]_mm4ﬂze Qu dv@t D-|6 WS d1ssolved in water (2 mL) and treated

4 d bu
with NaI—{(f(é% @J‘p# %Dyﬁl;iﬁgulgscl)%g%(ﬁ)yhyﬁﬁ ﬂlﬁg?/péz’% t dw[sdﬁﬁlﬂed by reverse phase
HPLC (actkGHitril @ afer)ORdNhEMEE-sbhveRen rRindnéd1y BRPhEBL AR tBRABRYthe desired

ester foI | owi ng the general procedure thod E using
product (37 3agli nE-NMR)(DMVSO-ds)adhlyéd-i 68 (asriesivd nay4H), d. Eah§sl(indéH), 2.05-

2.40 (senesmg@ g]é 2% @SSI [ ((:'lg ng@%@q@é4?§qg%%ﬁ (se&e%ni, B (11%3 -4.35 (m,

1H), 7. 034('5‘} :ﬁﬂg?' 1657, 3(?—{?0. 5%) %O((EJI J 948 HZ- 1&3}) 3 Z'd)'_ﬁ)d 2= ]834 f19, 1H) EIMS:

serl es of
378.5 (MBI)*: AlxthlE{ElngzilNH)4,0Q7 811?3(CG®H 216 HQ) @, HJ,BI 6 Hz | H)

EI M. 420.5
Method a):aﬁm@m,z dithetiiz(lutaiic Hnhpdride as the cychc anhydrlde yielded the desired

4 S)-1- é’k m ani di nobut yl car banoy! é
compoung{ 4} ks WR)( BIS ok b BBt OB ad erieratan. SH). 2.73 (dd, 7=
9.6, 13.6 [&292@)1 §bé‘r3t ésoé‘? R 5P 4o E’Q?Q}fhgkﬁg*éggr(%rl s, 2H), 7.10-7.35 (m,

en uorop estet TGl 'owi ng 't

[0?27] J Staiéngg "ﬁoml N"):M(?C %E}I)_}D(eqwal]dnmes lelA'\lzl I—éSNSO fenélrgl ]procedure

TH), 7. 8pl(l§xce,duﬂ)3 oo ideE— 88 Rg, 3IH3- 9.4 r(ars} hyl),eBBgBU®20.56 qMH)+. Anal.
dride as the ¢ I|c anhydrlde yi el ded the desired
(C2IH33N@(8 6@95@@@%? H, KRN DVBO- d6) 1.10-1. 70 (serl es

[0(19811 J S&rﬁn@ fr819 MFmﬂﬂaﬁ?ﬁlaﬁﬁi—E/ W&I&@lﬁgom@zneral procedure
20 (serjies of in,

Method (l}nuSt_gg) ,2,2;}11\;15th(yg1ut2p§ ydride a5 (thg cgq:lﬂc agh}gigdﬁ dyleldgi— the desired

compoun?{%s% AR Oy 81606, Ty alieidhr Yol g, 174 o

= 13.6H3, 1), N374d((S) 13.6H4- umamnl(a@bﬂt:ylloc@rwml HR@m0-¥.25 (m, SH),
et hyl car banoyl ) - 3, 3- pent anet hyl enebut anoi ¢ aci d

4.20-4.21] @208D, §thlr&bir g 2. 27 RRIGD 1SHHN&AY (&) ahirnedHz, 2H), 9.7 (br s, 1H);

EIMS: 40% @%Lu%ﬁéqﬁ@ﬁ I%\%uél n%tj%l Jﬁ&%&@@ gpi\{:etl C

3-((S)-1-@nheidind®udscatiiendsy)cl- bﬁelﬁmatmomﬁbmﬂem@raﬁﬁm& géid
conpound (24 ng). 'H-NVR (DMSO-d6): 1.10-1.60 (series

[0899] n, Stertig frmgs N-EMQCLrphesyiplanmet oljatying e geperply procedure

Method ]p_l)lfﬂ% Z’%Fﬁf. erl <3 ng}gﬂndlseH?idl tlg;'e égiliﬁdg%%dnd% }i%ld?(h the desired
compound (§o g HLNMH)(DM’SQ%G)( &.0.807(s./319), 0%4 &, 31y, 140.107d B, £1), 2.04 (4,

J=14, 8Hz lH), 2.56 (d, J= 14.8Hz, 1H), 2.83 (dd, /= 12.0, 13.6 Hz, 1H), 2.90-3.35 (series of m,

86



EIMS: 460.6 (MH)+. Anal. (C24H37N504.2.0 H2O C, H, N

4-((S)-1-(4-guanidi nobutyl carbanoyl ) - 2- phenyl et hyl carb
wa@ewph}373) 3- di net hyl but anoi ¢ acid [ 02071 St ar t POU§70051020662

N- FMOC- L- phenyl al ani ne pent af | uor ophenyl ester

foll ovvi ng the general procedure Method E using

SH), 4.3- 5’4 tﬁgbqag@rzg 9 %géfhlg &Ue= §'§de98.28 (s, 1H), 10.19

(brs, lH)( @W@ni@és (1(&;15}5 Agal. MH3|1€75(9490 Q$3F3@5X)H°l B8;3) 60H (X
2H) , 2 (d, J =13.2 Hz, 1H), 2.12
(d J:132Hz 1H), 270315(ser|esof 5H) 4.40
(Ag,ngJ:8O 14.0Hz, 1H), 6.95 (g, 2H), 7.1-7.3 (m

8.05-[8. 15 (m IH, 922 (d, W% bl

10. 090(S ;. ERtBming PAF; 5 ( VH) Mna C | 4-AMP, DCM
Frd3® O C, H N.nwsbkt hod i F ENHBod®*O F | F

t gl,et hyl am Fl'kdE)/\Em;lcHN;HI—Q(c FmocHN NBoc H O F. NBoc
4-AMPY DCM F-1 F H2N, R, -""%°/ N-NHBoc \ Fr3 F-2 H H
HO Q;NNBoc o o 0 Y H2NI A- "N dWNHBoc O N "B F-4

Hal B INBaC N = H F- th d E)  NHBoc
4'((5%1 (2 203 d'ﬂﬁfﬁy—d%oxy ar qony| gliani di n&gaEae gieshol. Ko
car ”DW 22- Bfenyl eXRYI car bano t anoi ¢ aci d° §EMRCOH

2005/ 123770 PCT/ US2005/ 020662 [020 To &5 sol uti on of

N- FMOC- L- phenyblal anl ne p aTﬁ uorophenyl ester F-1
(0.185 g, ' E (.5 nL) at 0C was added
trlethylamne( 36 Mol ) followed by
treatnment with krt but oxycar bonyl agmati ne F-2
(0.111 g, 0.34 m‘r%l) The E%act i on

Method E

3-((R)-1-(4-guanidinobutylcarbamoyl)-2-phenylethylcarbamoyl)-2.2-dimethylpropanoic acid
[0200] To a solution of N-FMOC-D-phenylalanine pentafluorophenyl ester E-1 (0.556
g, 1.0 mmol) in THF (5 mL) at 0°C was added triethyl amine (0.14 mL, 1.0 mmol) followed by

N,N'-di-tert-butoxycarbonylagmatine E-2 (0.330 g, 1.0 mmol) and stirred 30 min. The reaction
mixture was allowed to warm to rt and stirred 4 h. The reaction was quenched with water (15 mL)
and then the aqueous layer was extracted with DCM (3X10 mL). The combined organic layers
were washed with water (30 mL) and brine (30 mL), dried over Na,SOy, filtered and concentrated
under reduced pressure to afford a solid E-3. The solid was suspended in hexanes, cooled to - 20
°C then collected by filtration. The product E-3 was taken directly to the next step. The solid E-3
was dissolved in DCM (8 mL) then treated with 4-(aminomethyl)piperidine (1.2 g, 10.5 mmol), the
reaction mixture was stirred 1h at rt then diluted with chloroform (17 mL). The organic layer was
washed with brine (35 mL), phosphate buffer pH 5.5 (3X30mL), brine (24 mL), dried over Na;SOs,
filtered and concentrated under reduced pressure. The amine E-4 (0.35 g, 0.73 mmol) was
suspended in THF (1.0 mL) then treated with 2,2-dimethylsuccinic anhydride (0.118 g, 0.92 mmol)
and stirred 1.5 h at rt. The solvent was removed under reduced pressure to afford a white residue
E-5 taken directly to the next step without further purification. The residue was dissolved in

isopropyl alcohol (5 mL). The mixture was cooled in an ice bath and then HCl gas was bubbled
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m xture was stirred 15 mn at 0C and then the reaction
was allowed to warmto rt and stirred 2 h. The

W0 e@stizxym was quenched with water (5 nlL) and tPeT/US2005/020662
aqueous | ayer was extracted with DCM (3X5 nL). The
combi ned organi c layers were washed with water (10

ried. over SHA,,  filtered and
through (B kiduror et BRI WA dc s i 2 SlHoRE “3piy & Baffne temperature
The mlxthfét SROB R e oW Am Y HCthd@Sred USerhiflith&C theYsolvent #s Ré@¥dved under
step. The solid F-3 was dissolved in DCM (3 nlL) then
reduced pressated Thiet érude pfadvichdivetwiad Yissgdeed idiwater((@.2onlg, ar@l Geated with

o T e RS O P MR S0 e 30 LU
(acetonit%%i&t%g}&‘)%a Nl iR s6R&HO WL IremBIRS BY qxgpﬂ?ﬁ‘fafn@ﬁ to peh*fcﬁd She desired

, brine (10 nmL), dried over | tered
product (MldlgyohWMRa\{DMBGl-ml@eB lrmmq,c}ifﬂ) 1pBe{s§tH)el A0Hes sy del), 1.78 (d, J =
irectly t

Th
13.6Hz, B RATH) Acld it 6D (34, FriBa 158 K ok S0 aR @y SH). 4.20-
421 (m, 2@5?7 %%@%'ﬁpaﬁ%dﬁ%@&nsol ggn(tg E\g/\g‘é;%?lérrt) l%l ung406 > (MH)+. Anal.
(CroH1 NE@OHROa8,Mr&IEIN.e too afford the crude product. The

crude pr oduct F-5 vvas purlfl ed by reverse phase HPLC
4 2t .\"n'. 1 "A!,-_l (&) e P SVit t ar #8 0 '\.. Ound as

[O?Oygl t el“Zi_)5a %lﬁt%&_ﬁfa\l m@cl\g pﬁgxﬁslal!nllyé B@@fﬁ&%ﬁ%eggl) qssber E-1(0.56 g,

1.0 mmoll) #@ST I(IF](4ZH)1L) 4t 08¢ 3va]s5ac(dﬂﬂ tﬂbﬂlyla&urﬁﬁf(ﬁlﬁﬁﬂ_( Se(] h&ﬁolpffollowed by
4.40-4.45 (m 1H) 5
treatmentgﬂ}h Nj\"g]@ tert- butgxy_cagaoglyhgmapnq.gid @. 3(;% &d; 0 Q}mel)g ep:gactlgn mixture

was stirre P at ?%’é%ﬁ&gﬁgdgg e%l E%n \péb@%cﬁ%ﬁl\@ﬁh%?r %WNT © pysous layer

was extrdotedd With MCNBQG KN @il )EDPke téehbinECW gaticAaizes Widrd\washdtiGzth water (25
BocHN N SN H H2N - NHCbz H EtOAc, EtOH, HH G 1 - -
mL) bringcf25@np), -dricd3ovep NayBy, Hajtered am gongsuikateq gngesaedyged pressure.  The

o N B P A o s s
with hexdae® Tho/sdliFw49 ot &ctedvby Nehtion 9dd WWod 2ot A3 Kd Bext step without further
PCT/ US2005/ 020662 N-(4-(4

purificatign.di h¥ls osalid- i daves| dissqlvedri iwo)BaMy| §102.mlg)- fthermyreatedy with  4-
(ammomet}l{}l)fplge ”&u"i‘e”?l”& %9 ?ﬁ 8 rhmogI B}é YeSCtion mixture was stirred 1 h at rt then diluted

with chloroform (18 mL). The organic layer was washed with brine (30 mL), phosphate buffer pH
5.5 (3X30mL), brine (30 mL), dried over Na,SOy, filtered and concentrated under reduced pressure.
A portion of the crude product E-4 was taken directly to the next step. The crude amine E-4 (0.22
g, 0.46 mmol) was dissolved in THF (2.5 mL) then treated with glutaric anhydride (0.11 g, 0.99
mmol) and stirred 2 h at rt. The solvent was removed under reduced pressure too afford a glassy
residue E-5. The residue was sonicated with ether to afford a solid that was stored overnight at —
20°C. The ether was removed and then the solid E-5 was dissolved in DCM (2 mL), cooled to 0 °C
and treated with TFA. The mixture was allowed to warm to rt and stirred 1 h. The solvent was
removed under reduced pressure and the resultant residue E-6 dissolved in water (2 mL) then
treated with NaHCOs (bubbling occurred). The crude product E-6 was purified by reverse phase

HPLC (acetonitrile:water) and then the solvent was removed by lyophilizer to afford the desired
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1 Hindene-2-carboxam de [0209] To a suspensi on of

N- Boc- 2- am noi ndane- 2- car boxylic acid G1 (0.55 g, 2.0
waoras)237m di chl or onet hane (20 nl) was added EDRCH52005/020662

(0.39 g, 2.0 mol), the mxture went clear over 30

m n. The solution was treated W|th

N-car bobenzoxy 1, 4- di am nobut ane drochloride G2

product (§10mgR §I-NMR (BMﬂQ ds)oﬁﬂcsi\ﬁ/ezjz%gsems thyl 1&hi %é0 (&, 75 1.8, 13.6 Hz,

th), 28508 i e s T s S et ey LAl HE? Aesis Py B, 74g730

7H), 8. 1568@5 aat ed), o tbr@CM{ ;. 3p4RA5: njg)zsg5 H)4CQA(H%II r(@plgmglgmw-zo H,0) C, H,
| ayers wer'e washed with water (50 and brine (50

N. m.), dried over Na2SO4, filtered and concentr at ed

G .3 was

2Uanidal O g C ad _ut“oog.n,_:

03 SO'sté#t % HER.- mwb 1Rlafine Pettadtbrophenyl ester foll th
[ e‘tj]ﬁyl acet élt%e (010 m.) andvlg?rﬁyang me?e : ),rog aced Srndoerowmg ©

general p@mcedure N@hoéﬁm&pﬁwpanlqmmnmtmm@@ Canlzmlrxg): ywdded 90 mg of the

added., The m xture was er h dro
desired cpOwK | ENMRHOMSHEeR ol S50 ae e oSt R0 Weries of m,
r I t e t |
3h), 2717 @ FE0 A1 B! (90°R0 8BS Beria e 4}932?9%%" (g B, 695 (or's
-2H), 7. IOFJT Be(%mr éH;a,riZiSQ tteJr=e«$l4d-Uze 1H)nl8cf§t @L‘JJ\M 8K }Eaﬂaﬂei;() .8t(heH); EIMS:
wi_t hout _furt her
378.5 (MHfo |Aff}aéa(p|185h7Nﬁ)4fQ1él ﬁ&@ogﬁéb““ he) EﬂﬁeNmsdl ate anine

4-((R)- 1-(%élgn{d9no%%t\@car&m‘?om-lohm 4 mm%éﬁAathrauﬂsﬁmnta%fc £id

reated w et Nyl th Z-1Tn dazof I ne
[0RO3Ir Oi Sélirtieg Gom NOFNO@GD- ﬂheﬂylﬁl?min): enthfluefophersdl eSteh followmg the
The sol vent was renoved under reduced pressure the

general peacpdire Miefbad dhusing di2ndimetivlalutatin dehydrida ae &ty pricks ailngride yielded
t,o aff 1+
e e B LSyt W R0 GRISOLER AIFYAAS 00 . 0,

1.25-2. 15T(Baque>$m t9H)g2 90l(@d, ion9. @A@Sé&mllﬂd 1. sns-amsl(g@leb@th 6IMH4.30-4.45
as was bubbl ed t hrough the solution for
(m, 1H), 0103 (et Dh1D 2003 o e B e S, THBH0.02 (5, 1H);

nt.r u pressure. The

EIMS: 42D @ﬁt Ao (CIR T HOPEVEY (8.5 ni) then
4-((R)-1 Mt,d:@hmlmw@r&%om zrbherﬁzlemwmrﬁowssaﬂﬂeﬂhvrbatahomdid
-di met hyl gl utari ¢ anhydri de and the m xture was

loég‘ﬂr r e@temm ogh N-FMRC-Bapheapelapiss mﬁ@ve@ph@mj epter following the

general pwgfz(i %{gtﬁeéslgrﬁ%e}ng Egaélmgth\kﬁ?éﬁdueﬁ&%n%f & (%%h(i.ﬁnhydnde yielded -
the desiredl doffpoRh& QU ingl> SHWRPGUMSOQQ) y0. 8?‘(@@&9 Pbase 3HBLE£35-1.65 (m,

(acetonitri le: water) and then the solvent was
4H), 1.93r(erdi)ed.08id.t.re 12 3o p), 12i 124, £ o 138Hw 4H),12e7WBE0 (ssdes of m, SH), 2.56

d, J= 14%278%?@ 5%? (cﬁgf— 1'12"@3"3(%}15 Eﬁfﬁoz' gﬁr)gﬁ #é)ﬁe%g)f%?’%ls ¢ 40.(dd, J= 7.8,
13.8 Hz, ?g?Hlo (&FB 2}@ 66 v(k)(rgm SEI)ZZHJ-)O (@J]-—34(8dl(slz J1H3 @QEDi’(dHl 8.0 Hz, 1H),
10.1 (br s7185 EZM;EO 4@% (M'H))+ An6|6(Cz(It133N304f0525£H3|20QH'I§A)04 H®aC, H, N.

: ] 1 ;

Wle e t(an01c acid

[Ol\/bﬂﬁ ogslt-léﬁliln fro9r?mmyph%é)’ﬁﬁgmﬁgyekﬁﬂg%{)%ﬁ@&er following the

general procedure Method E usmg 3 3- tetramethyleneglutanc anhydride as the cyclic anhydride
yielded the desired compound (64 mg). 'H-NMR (DMSO-dg): 1.10-1.70 (series of m, 12H), 1.97

(dd, J=11.4, 19.8Hz, 2H), 2.04 (d, J = 13.6 Hz, 1H), 2.22 (d, J = 13.6 Hz, 1H), 2.77 (dd, J = 8.8,
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O N BocHN OH PyBOP, DCM TEA BocHN NNHCbz BocHN N H 5"

H2ZN . HEtOAcEtOH, _ HHH H1 HC H2 NHCbhz H 3
wogosAaeaPd/ C H4 MeCN, reflux HHH N/-N NaN/B€005/020662

NNNOHND HH HOI OHN)HI OHN H BocHN HCI, = H2N N

HH6 MOH, 0 CHcyclic anhydride N H7 THF, DCM

ot Rl el s BTSS! 82 i P 0. 526

- o] tan 0 1Y | n
J=5.6 HE Hg%"sg# éﬂefg @fﬂm %@ hooc(Br@ ﬁBgEiMS 45, Sfl\)/IH)Jr Apal, (CasHisN5O4

2.0 H,OY@PH,NL) at 0 C was added PyBOP (0.52 g, 1.0 nmol) the

resultant mxture allwfe
AU ACaK Nl : nebutanmc acid

e

[056@]“ I %@agﬂlétﬁ%ﬁ?md(f Egﬁ?g%lmahfﬂe%enﬁpg oghenyl est(er following the

carbobenzo 4-di am no ydroc 0. 26
general pj}oce]iuﬁ Mevhgd fmlubmgeﬂlhyclbhexehéduycatrc redhydritiedds rHe, cy&lu’% anhydride
and stirred 4 he reaction_was &uenched

yielded ﬂwaieévect opmpeund {24 n@&ie HaT&M&(BMS%% B¢ eﬁ?t(é%}’l%otfﬁ" 14H) 1.95-

2.10 (m, PP - 191‘3”?'76‘%01 o‘i‘:’s A (481 = % Hz, 1H),
?ﬁ?" V\é%) 2%8%) ’brlne (ﬁ)v l\l\g@%gﬁl

6.96 (s, z‘H)L 7ares (mnngt,omme(d at 6 HEl,dHﬁ) |9ézelL(ded =T. e&sa,ma), 10Tl ¢br s, 1H);
urated with et her:hexanes and the

EIMS: 46@0@ @éﬁﬁi ?‘@bl({:@&@ﬂﬁ%yzpl}hq)&’l%ﬁ‘l The resultant
4-((S)-1-Alafliathobu VAR BRSNS TR BN 95 S B BG BB Gcid
€2 TL) and et hanor (& L),  pi

ce nder a nrtrog

[020MDS pisedreng ﬂmnMEl%CREi/LCbl(eﬁyliﬁn@): pmsiﬂadﬂb@ﬁenyﬂ%eter following the
m xt ure was JJ| aced under ¥dr ogen (bal |l oon) and

general pseqedpiedMathed Eresing dSoderthyigteiann apbydiiss ashes anbyirideeyelded the
desived bl (EHED AR TENRRS A ORI 4 L 580 % g .

1.93 (s, zm,s]z@le(d ;sem|3czaﬂe;d1w tﬂﬂlfb@b(&rteﬁ EtHnel’lHt)dz aO-BQTSCszﬁHstcﬁ' 5H), 4.40
olid H4 that was colle trati on and
(dd, J = 3\:i0t hbOHzs L) Kets ﬁuﬂﬁb,u%bﬂﬁom %’l)f BeDnekd (g éb‘) 9r%%(d J = 8.0 Hz,

te 4
e, 10.5R ST AR 2 R P (e R RN R
2-met hyl t hi o- 2-i m dazol i ne hydroi odide H5 (O. 10 g,
0.43 mmol ) and refluxed 2 h. The m xture was al |l owed
to cool to rt and the solvent was renoved under
Metrod F I €duced pressure. The residue was treated with ether
N the ether was renoved uhder reduced pressure
or d _HUsthEning Wihi t o FBUMN S/T\ﬂf\GIVH'BfFW%FPCe H 6
-. Ved | n nmet h 93 : NBoc 4-AMP, DCM

F1 : F H2N\/F\2/\N NHBoc F-3

NBoc
o}
H (o} o} (0]
HzN\_/U\N/\/\/N\n/NHBoc U /(( NHBoc
2 H F-4 NBoc
@ CH.CI, H

Method F

4-((8)-1-(4-(2.3-di-tert-butoxycarbonylguanidino)butylcarbamoyl)-2-

phenylethylcarbamoyl)butanoic acid
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WD 2005/ 123770 PCT/ US2005/ 020662 al cohol (5 niL) and
cooled to OC and then HO gas was bubbl ed through the

weadoatizaom for 5 min.  The solvent was renoved BPOTES2005/020662
reduced pressure and the crude product H 7 was used
directly in the next step. The residue H 7 was

1O3RE et oy B MO S adhfeniefsh g RophenBel Rt 0.185
0.33 mm&IyRh JTHIRE Sii%?tqdat foet lvewedidby uddiliahing (B0BYAL] 6186 mnl&IP followed by

m Xture vvas stirred 4 h then the solvents were renopved
treatmentumithr Ny édlirtertbyorgwmthoaylagmnena &s? d0d 11 was0.d# smolol)ed The reaction

mixture \1@}_%&8%6 r@%gat ggc %gﬁﬂhg P%%%%{] \?vg%sl o eg?%gletv(\)/l rt( and stirred 2 h.

The reactwnqgéécdueﬁb}&d\’%ﬁ& Wit {9 8H) B the UG 8s Fh@é&%aﬁxlt-lgcted with DCM (3X5
(acetonitrile:water) and then the sol vent was renoved

mL). Theycompapdi drgzat layerst werafWashed wiith Watsi (1@dmLprhtheod O (12R), dried over

o500 Pl RS R o i S v v

used dlregﬂll_?s e xPéehS ThERDLd ‘F 3vat d‘?s%ol@@ﬂl nil- HE]M}B 1‘1‘1%) ek Peated with 4-
8.09 (d, J=4.8 Hz, 111) 9 (d, = 8.8 Hz,

(aminomdthiyl)pifp@iding (x2%g, 211 t)mol)l,Gh® re(abtnorsmu{thi)e wisl stﬁ:edéBlls abrt then diluted

with chlq(q%g (Bgn | OTheBng(g%{E% hlse%%&é\u{_qé;%o Cbr HEA%(&/E gholsphate buffer

C h |
it 5.5 (R0 N0y S sl Eh R o e s

pressure. HOheQoriviZ produ€d F-M widslalida @itectly tp thie h2xt sidpdoTRet/ dthike ®-4Owas dissolved

, 1-5 1 -8 Method | . . :

in THE (0 Gl PR sty Reide @.0F yARmmaDs a9dirsd gt . The

solvent v\%_g E%g@%édé@#l%%{égg Z}?f%é_lg{ae?t%% )Jc(aglfollj&gthg é:lﬁgﬁgﬁ&ﬁicgnTﬁg crudg péoduct F-5

was punﬁmid’o}) reversél plidse GIRIICE (doemn it [2Cvandr) tol\a“:ﬁorddlahedhsiiai\@biﬁ?bound as a white
xture went _clear over

solid (17 mg) Mf%z@ gmgtmgg)@é\gspr dektl- 13 m, 4H), 138 (s, OH), 139 (s, 9H), 1.50-
65 o D RERSSEPARE S amaat ey, DS 4R, o 71

(m, SH), 2.96 (ub+ 5.caHd, Hi), 8roddd, dwes.4iHyht H), 2o (tedetS.ohlznwaH); EIMS: 592.7
guenched w th water (C4O nL) then the aqueous |ayer was
(MH)+.Aé3@f ,H, N

(GaaHagN50s +0.55 H,0)
Method G NH,
G-5
BocHN oH EDAC-HCI DCM. TEA BocHN NS NHCbz BocHN N \S/kN
- HI
HaN ™ NHCbz H EtOAc, EtOH, Hoo B
G-1 sHCI  G-2 G-3 H, 10% Pd/C G-4 MeCN, reflux
H H
N\(/ N \( HO.__0 N\(/ N
HN\> HI HNJ HN\>
o} HCl © H o}
BocHN N HCI, HoN N
H iPrOH, 0 °C cycllc anhydnde N
G-6 0 G-8
Method G
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with DCM (3X15 nL). The conbi ned organic | ayers were
washed with water (40 niL) and brine 94 WO 2005/123770

wWERODNsSWE2005/ 020662 (40 nl), dried over Na2SO4, pET/Us®0E020662
and concentrated under reduced pressure. The resultant
residue was treated with ethylacetate: hexanes to

1H- mdenIQeca%HxaHnée 3 was di ssol ved in DCM (10 rTL) cool ed to

OCand treated wwth TFA (10 nL). The reaction m xture
[0269] st iTior @dugensiom of éBoat2-anedindage-Amarpokplia acidr@-1 (0.55 g, 2.0

.stirred 3 h, e sol ven t enmoved .
mmol) ingigpremsiintk ) rudcreadord ED AL e 2 SR Getpe ppinture went
clear ovef! olfnﬁ{ m (B hlutidRdwabeReiB® RhGaN- Garﬁ@ééﬂ%b)gnl Waffaminobutane
washed wth saturated aqueous NaHCO3 (20 ni), “brine

hydrochldqritie @12) (0.5 g,610 aunol) KalRS©4, byf triethydamﬂmalﬁ@u& amlc, en mahedl and stirred

under reduced pres e.. The crude product 1-4
overnight; akBi RO VR RGP e HEES1E 0. mirh et fi adeoys T ias extracted

with DCl‘\JIIvi (?%23?{% A a(ﬁﬁf/ig}&# g@qlzl'crla%wzw(ﬂ@ \ﬁam \&Ilﬂ]e\?att‘:f ?@tlﬁﬂ) and brine

0. 186 g,
(50 mL), Sihied oeek War80n) ildredatind toncénichted omd‘dr rglulaethplresswm hTHc lcnlxde product

G-3 was,ﬁfgql )mg \;ﬁq’. gg)ggsg%n&?tpﬁg F{I ;aylér? 1|og[r: ”E}?eeéoq@vg %n_ vbaﬁtdwsolved in a

mixture %h)?le& éég sso @gg@fﬁ%&l\ﬂ?&e&‘ﬁlﬁép %qidmigélsé’tﬁl%sphere then

10% Pd/@&0 % tg) meddmdt hTHe iixtiile wakSplade)l. unmehmmnqbaucﬂm and stirred 6 h.
was ext ract ed gELZX 0.n) g
The hydregegainesnhgirayas ¢ BT oDl B RO thesp ﬁﬂ}quslrtryn%ltratwn The

solvent W(ag Qenq(ir‘)ed &&g%ﬁg%‘%\eég gur S Qﬁd the Ileé b&d &ﬁl&% &ﬂpﬁ%'ilééétﬁgr to afford

under re e crude product 1-5 was used
white solitl Gadtusyd ivithbitefurthex pursfication Tinehd néxerstapdi he irltermedase amine G-4

di ssol ved in THE. under ni roggen t hen eéO% Pd/ C . o i
(0.42 g, g asmol) M dsiRlyedin arstanaids (8- TAd-rivegt %l%gn%lvlﬁﬁaw imidazoline
hydrmodfﬂigqg-s @yﬁr g,gf“]f' II(IH@]') aﬁg %ﬂlﬁ&q $hi rf}%dsoWe%F] 0ag t?-%move-ﬁh@nder reduced
m xt ure wa aced’under nitrogen then the so

pressure themeihetladiyd fahdl hg i tambved hadaakdiest pyasure teafford (G-ﬂmd erwhlte foam.
r educed fgr essure. The crude product 1-6 was purifi

The resuliipg vayter amfrfs wayiseol vedaidieiserrpyli aleohph{ e mbt of h&frﬁ%i’rlﬂng solution

was cooléé}ﬁ éﬁ?&%_}!}%%ﬁ% a&%? b@limg%fhi \gggi' t%éj sc(l%tagn ffﬁg?s gglﬁhg gnixture was

stirred ar(drﬁddﬂl'd)\al 115 ﬁﬁn lheﬁQhé @ﬁ)lvatlrﬂ)rcmﬁbv&ﬁu(lde,r rdduee® piesélte. AHE residue G-7
71 (t,
was dlsscqu;ln Dindl MF (33 5—ng) 4hen1tge@11yqzmng(.@ $8 31L171 Q(9dmm\pl)-wq_%%ed followed by

2,2-d1me§glllg9?t%%(:, a%yili?igé gn(il_lz‘gl}e lvgs.n’% %g%g@dh%%ﬁngﬁtlﬁgé;@ol%as removed

under red¥3@d Presdird #nd Miadesid (EL2BIATINGR4Ed 3n datdrid OmIQ, and, trédted&ith NaHCO;
WO 2005/ 123770 PCT/ US2005/ 020662 Method J H HO 0 NH2
(0.2 g). H orude pradueNG-8vanpwifmghby reverse phase HPLC (acetonitrile:water) and then

the solvent was removed on the lyophilizer to afford the desired product (79 mg). 'H-NMR
(DMSO-d): 8 0.95 (s, 6H), 1.40 (br s, 4H), 1.59 (t, /= 7.8Hz, 2H), 2.07 (t, /= 7.8Hz, 2H), 3.06 (br
s, 4H), 3.13 (d, J= 16.8 Hz, 2H), 3.43 (d, /= 16.8 Hz, 2H), 3.54 (br s, 4H), 7.05-7.20 (m, 4H), 7.56
(t, J = 5.4 Hz, 1H), 7.96 (s, 1H), 8.09 (br s, 1H), 11.0 (br s, 1H), 11.1 (br s, 1H); EIMS: 458.5
(MH)+. Anal. (Cp4H35N504+2.12 H,0) C, H, N.
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HH NHPhO-OPh-1 N NNH3, EtOH HO iPrOH reflux O
J-2 H HOONT/ - NONH2 HNN H OJ-3 Mthod J
W@ 20842347 2- cvanoguani di no) but yl car banoyl ) - 2, 3pdi/igmn©620662
| H i nden-2-yl car banoyl ) butanoic acid [02121 A
solution of 1-8 (0.140 g, 0.39 mmol) in isopropyl
al cohol (5 nL) was treated w th diphenyl NH
MethedfAnocar boni mi date J-1 (0.093 g, 0.39 mmol) ané heat ed
do reflux 3h. The m xture was allowed 40
Bochin._Jand gbepnog,\p%,\sol et Mas~r enoyeds-.under_le ced /k

pP'ts cTude J mat gpj,akod- 2 was faken difectil ¢
gl O .e ngxt "$Fep I €5, GaYEPal "2 ditss ol veecN, pux
“et hyl al cohol (6 t hen cool ed 0C and anmoni a

gas vvas bubbl ed t hrough the solution. The reaction
Vess was seal ed and QgNm xtupe vwes stirred {7 b at
rt. Th\efv seI was t he ed in tfhe hood and tHe
urider reﬂuced p e ¢fude

|N i ed b reverse phas 'N LC
ydyi IR
t s pd @or;p%und as
a white soli

1.38 (s, 4H), 60 1.70 (m 2H) 2. 05
2.95-3.08 (m 4H), 3.13 (d, J = 16.8 Fz, 2H), 3.44
(t, J = 16.8 Hz, 2H), 6.75 (br s, 2H), 7.05-7.20 (m
Method BPH), 7.78 (br s, | H), 8.20 (s, | H; EIMS 429.5
M)+ Anal . (C2. FPBNG04. 1,00 F2O C H N 96 WO
Hirh5-1inrnn 1 B ' lgaehanaayi 2-phanylethiyl F4-0

form lbugor%@ I tr| et hyI am ne, THF FrmocHN ANNHBoc O F H
HZN K NHBoc K- 3 4- AMP, CH2Ch_ 0 HO O NHBoc HO 0
[02%®.  To a solution of N-Boc-D-phenylalanine H-1 (0.27 g, 1.0 mmol) in DCM (10
mL) at 0 °C was added PyBOP (0.52 g, 1.0 mmol) the resultant mixture was stirred 5 min then

osolvent vvas r enmy
BocHN duct HG- 3 WaeN
(tages YeRH P19 e; vvat er )

allowed to warm to rt and stirred an additional 30 min. The reaction mixture was treated with N-
carbobenzoxy-1,4-diaminobutane hydrochloride H-2 (0.26 g, 1.0 mmol) followed by triethlyamine
(0.44 mL, 3.2 mmol) and stirred 4 h. The reaction was queﬁched with water (20 mL) and the
aqueous layer extracted with DCM (3X10 mL). The combined organic layers were washed with
water (30 mL), brine (30 mL), dried over Na,SQOy, filtered and concentrated under reduced pressure.
The residue was triturated with ether:hexanes and the solid H-3 collected by filtration. The
resultant solid H-3 was dissolved in a mixture of ethylacetate (2 mL) and ethanol (4 mL), placed
under a nitrogen atmosphere, then 10% Pd/C (0.10 g) was added. The mixture was placed under
hydrogen (balloon) and stirred 6 h. The hydrogen atmosphere was then replaced with nitrogen and
the solid removed by filtration. The solvent was removed under reduced pressure and the residue
sonicated with hexanes:ether to afford white solid H-4 that was collected by filtration and used
without further purification in the next step. The intermediate amine H-4 (0.145 g, 0.43 mmol) was
dissolved in acetonitrile (3.0 mL) treated with 2-methylthio-2-imidazoline hydroiodide H-5 (0.10 g,
0.43 mmol) and refluxed 2 h. The mixture was allowed to cool to rt and the solvent was removed
under reduced pressure. The residue was treated with ether and then the ether was removed under

reduced pressure to afford H-6 as a white foam. The intermediate H-6 was dissolved in methyl
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H2NNNHBoc H K-4 CH2CI2 NL 0 O O N CF3000H. H K-5
CH202 OH K-6 O Method K
W@ 2006/4)3716 ( 4- am nobut yl car banoyl ) - 2- phen | yy PCT/US2005/020662
et hyl car banoyl ) but anoi ¢ acid [0213] To a sol ution of
N- FMOC- L- phenyl al ani ne pent af | uor ophenyl ester K-1

alcohol ({ mlgtaﬁ)g|cgﬁ]1eﬂéo ?SngPﬁldr{Ee El'%% %T%;xl&lﬁ %agaﬁ/gythe sol%gon for 5 min.

The solvén'i %ts YERby Ml‘ie%\lfefdﬁc&ﬁ%r@%% ¥ld ﬁl?rcg&irﬁrﬁl;rlo)@&dt %‘é’ was used directly in

tert-butyl ester m.,
the next stgacTheo msidmtltﬂ-ﬂewmdnsmwadvmch moxtwaraf THF (2.5 amld), HIMEF (20 mL) and

e @ SR L RS B o i

The mlxti[ltéewgsoifmegﬁj}l}] g{&mb E(ﬁl;vgﬁg y?gedﬁgg/ogre&%ggggﬁa@e? |p¥§§1ge The residue

was dissalmet dorveatert (Qatrfld andnDMS O ddwpe)d apd dlssutreated wathr BgHAGB (0.088 g,
was precipitated with ether _then the e renoved and
bubbling ¢ gecuriedhgi nffy §¥AT dPRAPeturtde v Ry eﬂ by rteverse phase HPLC

o
B
product (Emntg)erleIMRf (B Dady,): H%2§6|(S€d’1d§-03 nweald Hjj 2.691(dds o 5 hO. 8 13.6Hz,
then tr {esat ed w

1H), 2.8543. %%gaeﬁsmﬁwyﬁlylb ot (5P 4(315 ‘b4§ (m81§)rﬁ1lol7)3 (m, i), 8.09 (d, /= 4.8
I XEpLir I I
He, 11, O O P BTt ot b0 Dane ) EPNEL s &0 gpo=. Anal
(Cy 1 H3 Ny 2.0HL,@eC, H2ZX30 L), phosphate buffer pH 5.5
(3X30m.), brine (30 nL), dried over Na2SO4, filtered
and concentrated under reduced pressure. The crude
veRpduct K-4 was taken directly to the next stejmc: The
amne K-4 (0.30 g, 0.89 mmol ) was dissolved ijn THE
3.5 1InL) then treatedowith glutaric anbydride (0.11

BocHN 1, OEL8-HaDd ), Taagdsocslﬂ' Ren3R_aticeA, Fl'zh lél)%illc arh%-y P
S pieckpltat ed by (addHti ongcr ot her ——

I-1 et mHcacetat el The sog d K& 5 WaeMcol | e THF, TEA
|Itrat|on The sol -5 was suspend in DCM (3.5

cooled to 0 Cand treated with TFA (3.5 nL). The
mxbura was stirra@c30 m nuatoO0C then al Iaywed to warm

tort{and stirred 2 h. The sdlvent was r aned under
reduce . The crude odHctoKr was di ssol ved
in wat

2005/ 12

bubbl i ng ui§ed) the purified b

dm I treated 97 WO
I\IaHC(IB (0.063 g,
(acetonit e: Water) to afford

everge phase HPLC
desi red conpound
(12 ng) as a white solid. MP 192-206C; 1H NVR ( DMSO d6
and D20): 1.25-1.60 (series of m 6H), 1.92 (t, J=
Method I7. 6 Hz, 2H), 2.00-2.10 (m 2H) 2 65-2. 80 (m 3H),
o 3 4. :

) tan01c ach
[0@@18HzﬁNSQ%us&nﬁén%Bm-ﬁ§lman92 éﬂrbcﬂyhc acid I-1 (0.55 g, 2.0

mmol) in dichloromethane (20 mL) was added EDAC-HCI (0.40 g, 2.1 mmol), the mixture went

clear over 30 min. The solution was treated with N-carbobenzoxy-1,4-diaminobutane
hydrochloride I-2 (0.53 g, 2.0 mmol) followed by triethylamine (0.28 mL, 2.0 mmol) and stirred
overnight. The reaction was quenched with water (40 mL) then the aqueous layer was extracted

with DCM (3X15 mL). The combined organic layers were washed with water (40 mL) and brine
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CNHCN HOOINH2 HOO IN-r NHOOM /N
H CN HONH2 N ~6N N N NH3, EtOH N N K-6
w@Ee@IRh O H L-2 OH L-3 [IPrOH, reflux / Meeduds1005/020662
-((R)-1-(4-(2-cyanoguani di no) but yl car banoyl ) - 2- phenyl
hyl car banoyl ) but anoi ¢ acid [02141 Starting from

(40 mL) e e SRR RO BE) BT ON R Rty The resulan

residue WaBtRAteB Wik &hifatatd:NExdnBd R ATRAH Atvehite B1il Q-3 &Aledted By Ffitration and
nol ) was di ssolved in isopropyl alcohol (8 nL) and

used in the next Istepawithrait (@t1@8 potificdiob7 TheodojidtIikmwas dispdleged/in DCM (10 mL),

cooled togE A Segieh PR A LTS ReireioRrdaniE vpbrgse U then allowed
to warm fﬂ 2% aHA MBS 33 ke KveaY §/al is%}éq@&tl? eéhevedt iRer RULQWSHessure. The

o cool tort. An additional portion of diphenyl
residue wagadiewmdwedoimi chldmfen (30 (d.)0a®d then Gh8®@rgamyd yolameh was washed with

saturated g QR (0 b dad e s ot Neas Oty Soncentrated
under re(frut@éd ssufY eFRd Ghitie Ipmﬁcm-?fWE iR iR PIEHe hOtGRY TR amine I-4

a then the solvent was renoved under reduce
(0.62, 1.G3r mesly was Tissolgedite THEL (616 mlL) thed twasedt witk Eldaneaitydride (0.186 g,

the next step. . The residue L-2 was di ssolyve .n ethyl
163 mmgl) GoflG1ES.HEEN ghan CUEREE BU e S Sia0a) gad (Remol) and
triethylanfiHP *eb.lggl il @y th!@ﬁ Wit YhdQn tPhixtdrevas stith@ &%gﬁ%mgetrhd then the

vessel was sealed and the m xture was stirred 2
solvent rermovéiihendee sahicedvasessuren Theemssidde was tdissolveddn AMoMt H6 mL) and the

eI (LS o BB Sl i
. 1 H | . t .
combme(% ?%‘ﬁfr}rfge;‘l'ag%rb V\gere\!\@tagl'iad fh ‘%tfeftE}N{D @gstgﬁ),qﬁﬁiﬁ'r\g@ (%%g&ver Na2S04,

white solid.
filtered afd @erdcebtr{tay uB#yr, reduc@d Jprebsimy Tid)crude prodluct I¢Srwa@ed directly in the

next stepi:ﬁieiihér%%iaé% Wzaé%és%b]?lsé %Th@@qd%y%iﬁo%eé%&q%{?@’/g %{C was added
followed }@gi@%@ogﬂg %@é?r&ib%%lgc HZuO eﬂc mﬁ?g%ﬂ%go% and stirred overnight.

The mix@65/ad 2Bacéd UAddr niEd@abHEAOHE ZolidtdRovddebn dditrdtdoN. The solvent was
BocHNI ) | OH EDAC- HCl TEA BocHNI f |

N z
removed pRdenfeRREee) pregsure. ﬂ@ﬂ crude prodngidsé ws&ﬁ@y}_&merspl phase HPLC
(acetonitMe.ﬁNa%r) to afford the desired compound as a white solid (151 mg). MP 132°C; '"H-NMR

(DMSO-dg): 1.40-1.50 (m, 2H), 1.50-1.60 (m, 2H), 1.60-1.70 (m, 2H), 1.98 (t, J = 6.8 Hz, 2H),
2.08 (t, J = 6.6 Hz, 2H), 2.71 (t, J = 7.4 Hz, 2H), 3.07 (dd, J = 5.4, 11.0 Hz, 2H), 3.17 (d, J = 16.8
Hz, 2H), 3.43 (d, J = 16.8 Hz, 2H), 7.1-7.2 (m, 4H), 8.17 (t, J = 5.2 Hz, 1H), 8.30-8.40 (m, 1H);
EIMS: 362.7 (MH)+. Anal. (C1oH7N304 #3.75 H,0) C, H, N.
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H2, 10% Pd/C M4 EtOH, DIPEA, 11M.1 HC M2 CM3
reflux HHH NNNNHOONNYJ YJ Y OTFAO NO N
w@20d542377BocHN* N H2N \ N cycl i ¢ anhydride N) 1 PCII84005/620662
M6 CF3000H H M7 THF, TEA 0- HM8 Method M
4- ((S)-l-(4-(p imr
Metlh d| n- 2-yl am no) but yl car banoyl ) - 2- phen
(1H&Icarbannyl)butan0|c acid [0215] To a solutlon of
N- Boc- L- pheny] al ani 1 (0.53 g, 2. in
di chl or onet éh gﬂ? N%mas added p /’ CN
1- hydr oxyb zotrkﬁzol (0.27 g, 2.0 mmuiph fol | owed by
: 49 2 mxture went clear
i n. ghgt)glutio- , t RE,, Wit
~ani ndbgit aned hydr ochl o ori de M 2
9, ?2g GPiakbIeflu of | owld Wby  t MiZet hyl ani ne (0.3 ni,
) Bnd stirred 5 h. reacti on was quenched
ter (30 nL) then the—&queous |ayer was
extracted with DCM (3X10 nlL). The conbi ned organic
| ayers yper g washed Mﬁth t@r (50 nm.) and brine (30

nL), dried over Na2SO4,(TiTtfer® and concentrated
ced pressure. TNBZ crude product M 3 was

HO

under re

triturated th etjhyl acet at e: hexanes to afford a white
solid that qcted by filtration. The product

M 3 was usedd' eHne step wi thout further
purification. SO|I M3 was di ssolved in THE (4.5

m.) pl aced und ni trogen atnosphere then 10% Pd/C
(0.084 g) was a d foll owed by nethanol (8.5 nL). The

m xture was placed under —hydrogen (balloon) and
stirred overni ght. The hydrogen at nmosphere was then
Method Jr epl aced with nitrogen and the sol id rermved by

[(ﬂlﬁEf ' C@tsblgﬁoﬁ Bf m&(oﬁ%tg @B@F}nm-(l;lﬁn 1§Hp%pfw ‘ch@fl& (M‘ Iﬂ'L) was treated
g, mol ) was di ssolved in ethyl al cohol

with dlpl(eﬁyhct;aand)dadmnimeiateeﬂl \0.093 2; ¢BY ooy andrhchtmtol\neﬂux 3h. The mixture

was oo o irfd TRERSEE St R B BTRNET UPAT TGRS The crude

material §7 Qe\pasaﬂai(%ge&@ 16 B nex® st Tﬁ@ ?es?cﬁ]evﬁ@twa‘é%sﬁﬁ/@@‘{rﬁgth%l alcohol (6
under reduced pressure to afford the product

mL) therr emilaiue Wasardi aswbriedas wabONbEI2Q thrbjiglathe sohgion. The reaction vessel

was st L b4 b 68, T LB e e o o e
solvent WP raHOwalardé Rafiied/ pﬁ‘l%%@xgwﬁ%(}ﬁﬁi% product J-3 was purified by reverse phase
HPLC (acetonitrile:water) to afford the desired compound as a white solid (22 mg). MP 105°C; 'H-
NMR (DMSO-dg): 1.38 (s, 4H), 1.60-1.70 (m, 2H), 2.05-2.20 (m, 4H), 2.95-3.08 (m, 4H), 3.13 (d,
J=16.8 Hz, 2H), 3.44 (t, J = 16.8 Hz, 2H), 6.75 (br s, 2H), 7.05-7.20 (m, 5H), 7.78 (br s, 1H), 8.20
(s, 1H); EIMS: 429.5 (MH)+. Anal. (C;;H3N¢O4 1.00 H,O) C, H, N.

96



| ayers were washed with water (25 nL) and brine (25

m.), dried over Na2SO4, filtered and concentrated
waonaen2iy7educed pressure. The crude product M 6PEEES288020662
in the next step without further purification. The
solid M6 was dissolved in DCM (3.5 nL), cooled to OC
and treated wwth TFA (3.5 nL). The reaction m xture

Mmmmeas stfrred 30 min then allowed to warmto rt and
st F h, the solvent was subsediently renpved
FmocHN _Ulde ucedtripthgssrsner BiF; The BTY Qdiet ™ "HEjas
f ak®n dlfecmhy/kQ/kgﬁgnext st &b; :Thé anine M7 was
K1 o |¥ed in a Tkl (3.5 1) and trhetgyl £BMFeChBl22
gﬂizﬁixture was then treated with ari ¢ anhydri de
(0.094 g, 0.82 mmmol ) and stirred overnight at rt. The

o crude productH

nn. L (acet-Qninsdcl e:
456ﬂ€) ascHephi t

owas purifiedHdy revers8e phase HPL@H:
ter) to afford the degsired conpound
[ 186C;, | HNMR, ( DVBO(U6) :

@ Tg_(ﬂ’es N , Cg%ngs L J2. 71
m He, I 1 . 85 m- 3H), 3. 20 wer
J:6. . 2HC 4] 450(m|H),6.4-55(m
1H, 7.10-7.30 (m 6H{ 7,96 (br s, 1H), 8. d, J=
8.0 Hz, 1H), 8.23 (br a7 J= 4.4 Hz, 2H); EIMS™ 428.5

(M) +. Anal. (C22H29N504) C, H, N
Method K4~ { (S) - 2- bi phenyl - 4-yl - 1-[4-(pyrim din-2-yl am no) - buty
car banoyl | - et hvl car banovl }-butyric acid [02161
4-((S)-1-(&minébtgyléarbmnwlB@mhbnﬂéthhl aphab gl utmoﬁcohdid)wi ng the
eneral pro edure Nbéﬂ&ﬁ M af[ rded the desire
Epourta & siiog ot AT MGl ehedyafaping penssflyeropppmester K-1 (0.56 g,

1.0 mmolg %ﬁ?ﬁ (nrhﬂ) gtag)‘?C 2&37 8(%’ !ﬁbl%t};};llagrfﬁﬁle 2@6&?& l%mol) followed by

treatment Z)yﬂﬁ)-]\@(ﬂﬁnmbbmtyk)bﬁrbarﬁxc%lc( dor-bitykE e@eit6 K-2 20.695m1L, 2H) ,mmol). The
. 4..40-4.5% = 4,8 Hz, 1 H), 7.}111 i
reaction n(ulx’turg was gllgwe ngmHso rt-fm@ gthe(gg h( ﬁl{hegr_ﬂctloq[ W8 quenc gd with water

(15 mL) a%ldgh{gqueggg_&aygr \5 e()égractz:ﬂ w1§x5ﬂgk’iz H?)@l@ rﬁ}y X 11(glzlﬂﬂed‘ or_gamc layers

were wasﬁedl V\hlzh, witeHXSO &112, 8Bride ((5() m’lBl) drikd Meer HBAQ, fikded. and concentrated
3N504) C,
under redgch( pg)esszqujl E‘lﬁ% ﬁg,spdqf \Ws E_re[n@lt%tﬁg, Mith ether t@elg, ﬁlgﬁth@) rewgd and the
remainin &ﬁlrclbtﬁ[ﬁ?XtHl vﬁtth:@ﬁérl %@%_Q%m‘éﬁér}es by Y Ebikd Gas EARLEN by filtration and
tarting from 0C i phenyl al ani ne 0||OMAng hg
used dire@Briantiad ngxt siep d\utheut MethbrgghriYicafi éro r Tieckol il K-Gesdsrdédolved in DCM (11
compound (50 ng) as a white sglid. MP 227C, 1H NMR
mL) then frfated wigh 4- (&mm@n@twp regidines(ldt g 8,8 gigyol), thpgeactipn mixture was

stirred 1h(!g];rt ‘t‘}g&aﬂﬁ?ﬂ Stﬂdch%o}ﬁfoa}qG(Qgth)z 4*@1% %5%%’ %ﬁ%ﬁq&%b@%ﬂh brine

(2X30 mb), phofphateIbuffet.p#l bz, (3I(3IG)nL)7bﬂ.ﬁ’e (3tO mJL) =drkedSovidz NaiS(Bi), filtered and
7.25-7.40 3
concentraged-urglegrqqzlgergzp])eggu?e GEh? Grudg p,cod;ucglq_ﬁ wag pﬂk@ngdltygtly (¢t the jnext step.

The ammg ‘Z"g ((tg(’) g2H) : rllznﬁ(}é)owéggls ol(m%r?_ T*F%‘ngalS I_QL) Bef rehdd With glutaric

anhydride @218 INED b1 Rehd#idedG h ik rtN.The product K-5 was prec1p1tated by addition
4- ( -1-(4-(pyrimdin-2- ylan1no)butylcarbannédi%
of ether apd je aw gliatear A)K-p wasdioHeeted by itedtionc Thasp @vwasuspended

in DCM éO%%i}Z% 69 tg) %TJCU %0@?# %2‘?21\?\,.%5/*[ @ﬁ%l%]é_% ﬁgﬁ f'rl }gtgre Wi ltirred 30 min

enylalan|ne procedure
at 0°C th¥BtdReked to warm to rt and stirred 2 h. The solvent was removed under reduced

pressure. The crude product K-6 was dissolved in water (1 mL) and DMF (1 mL) and then treated
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M af f orded the desired conpound (60 ng). 'H NWR
(DMSO-d6): 1.01 (s, 6H), 1.30-1.60 (m 6H), 1.90-2.10
w@ 200522770 2. 71 (dd, J = 9.6, 13.6 Hz, 1 H), 2.80Fr8S1565/020662
(series of in, 3H) 3.21 (g, J 6.6 Hz, 2H)

435445(m1 , 6.51 (t, J 46Hzl

with NaHﬁ 5(970_6§§ i{% lg)ﬂqfurr%é ﬂ% ;?uai}'leg by’ rg{veésel_@asggjd’Lééfl?&éommle water)
to afford &é?e&ré&@nﬁpouﬁﬂ migFZATRBNG Qstid) . 18 198ERQEHH- ﬁMR"(DMSO -dg and

ri m | n- 2-yl am no) but yl car banoyl ) - 2- phe
D,0): 1.29-1.80 ésehips obmb&hiny1.92 &, 3=d7.ordia2H)L2 808110 (naddi) 1.6228D (m, 3H),

2.903.05 Jah Aty 430 UBRhr & VLR At RoF agdms ALTGERRYCif 0 (ME™ Anl.

m@pgy@l NYR4(JMBO- d6) : 0. 83 3H), 0.86
(C”‘H”N%@ £1 301@014550Eb ﬂ)ﬁwsz 05)2 20 (m(S4H),H)2. 71

(dd, J = 9.8, 13.8 Hz, 1 H, 2.85-3.15 (series of in,
3H), 3.21 = 6.4 Hz, 2H), 4.40-4.55 (m | H),
651(, , 1H), 7.05-7.30 (m 6H), 7.96 (t,

, 8.08 (d, J =8.4 Hz, | H), 8.23
EI MS: 456. 54( M+ Anal . oo

o0 (C24HB3 s rF3cooHo. 02 Neel) R N N
(S—2 bi I -4.yl - 1- L)4 riarhdi n-2-yl am go) - Buyinear
H‘N I 1]- et h k sucgi n mﬂc,l”g did)220] Sp,ar [ n/EJfrom

OCHNL- yl alginiryfe gl owrng the ggneraiN”
m%@—%%ﬂvd M al o 3‘e4d the desired cy Houn"d:‘(72
2090 98s5c,  H DVSO- d6) : 1.30-1. (m

. 20- 2. 40 (m 4H) 2. 70- 3. 15 (series o ,
ethod 3 21 (q, J =6.2 Hz, 2H), 4.40-4.50 (m 1 H), 6.51
t,J—46Hz 1H) 7.12 (t, J =5.6 Hz, | H), 7.29

4-((R)-1 ((4d(2 slzano@xaﬁdﬂio)b&bi@rbim@ﬂ)—(zCbhedvleth?lc&rbhﬁlovllbﬂ'tanmc dcid4
=7.6 Hz, 2H), 7.55 (d, J = 8.0 Hz, 2H),

7.63
[0 él4] J Startigg [E;pm DMOL:- @3p}(epyla1}1nme5)enta|ﬂzlorophﬂ)yl ester following the
general p(%f%%lﬁ@ﬂiéﬂ ?%rdm& I\/ﬁerme%hate6 lé W’fhe mtermed1ate K-6 (0.192 g, 0.55

mmol) wés U{sPlved [%Bﬁﬂ)}ﬁ}/l‘ Aieotlol (8 [n4L)( W {rietidildnide Y 0.881HD) 6.9Wtymol) then
| car banoyl | - et car bam)%ﬁg - tetramet hyl enebutyric
pul

diphenyl &&wcaqb@)mﬁa@t tOng &r IB@ld -\Masmq@ﬁémylﬂathgﬁtlﬂ"@g mixture was

heated tod%eé’l:ug\gdﬁg%t hetblggr\}v(%%% Eg‘; %%%%1%12 A 6%%)( 11"§|_n fwoeﬁdt%dcooi1 %o rt. An
additional PB@th&) dlj)ﬂieriw c*arﬁﬁa&ﬁhlmléélilé_gh 12(05132:2)? ‘15533(% Eﬂmél and triethylamine
, m

(0.05 mL30 ZQ n(rqol) 3vete #®ldgd Hythe rqqqylon mlxngrmarlg(thrmhe mipure waglleated to reflux
overmgh % n}lijre (vms pbvec}i_q]d 204)'1 %‘(t ft ang th]en7th8 (&Ef‘égt%s r’é%xbg%i ?ndier reduced

pressure. JT lrre &u&'e H&ﬁfﬂé})"ﬁﬂs\%s@c&keﬁﬁhlre@tlytdgthé néi st I_?:Igle Fegﬁ%g (12 w&s dissolved
in ethyl a(qqholz(Bl)S mE) fen c6@8d & QWHnd amnemia g@mzmgﬁwzth@ug@ the solution for

3 min. TE% rgactlbn I\_/|é:ssel was seale}fong Qt(x)esr/nil'x%ng:Was%g ﬁg%oqlrp 29&?66\;essel was then
vented in{ tﬁmg)hbgd Rh® Renydiodht Was le&&veﬁw{dbme‘ah&dzpr)éis@fﬁ Mphe Bl bfoduct L-3

ar banoyl ] - et hyl carbanoyl } -3, 3- pent anet hyl enebutyric
was purifgedi by reverse phase HPLC (acetonitrile:water) to afford the desired compound (10 mg) as

a white solid. MP 63°C; 'H-NMR (DMSO-dg): 0.9-1.0 (m, 3H), 1.2-1.4 (m, 5H), 1.5-1.7 (m, 2H),
1.9-2.2 (m, 4H), 2.6-2.8 (m, 1H), 2.85-3.15 (m, 6H), 4.3-4.5 (m, 1H), 6.82 (br s, 2H), 7.1-7.3 (m,
6H), 7.95-8.15 (m, 2H); EIMS: 417.5 (MH)+. Anal. (CooH,gN04+0.4 EtOH+1.20 H,0) C, H, N.
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[0222] Starting from N Boc-L-bi phenyl al ani ne foll ow ng
the general procedure Method M afforded the desired
w@ooupazsTdd (97 ng). MP 96-110C, 1H NVR ( DMSO- doRCT/US2005/020662
1.00-1.60 (m 14H), 2.10-2.40 (m 4H), 2.76 (dd, J =
10.4, 13.6 Hz, 1 H), 2.95-3.15 (m 3H), 3.22 (q, J =

6.4 Hz, 2H), 4.50-4.60 (m 1 H), 6.51 (t, J g 4.8 Hz,

vetoaml H . 7.12 (t, J = 5.6 H, 1 H), 72574;4/@ 3H),
o .44 (t, J =7.6 Hz, o2H), 7.54 (d, J =08

B°°HN\)11 GJED»(@HCPBCM %A6B°W“ , A\/8\/]NH(3KZ Bocl*Nvﬁ\ GI—%VS
 : 'Et0§c gtgH 30 (m

©/ 572H8|WN”% O)M-C " Heom, NPEA,
Y- {(S) - 2- bi pheny}-A4- -1[4(pyr| n- 2-yl arffto
- but yl car banmoyl ] - et hyI carbanoyl } -3, 3- di nmethyl butyric
acid _[02 3] Starting fr mESEBoc Lobiphenyl al ani ke
roted

foll ovvﬁf}g t he general ure Metthod M affofdéd i he
ode c'l‘ on‘paemd (72 66- 89C)) 1H NWR 3~66) :

BocrN._JIQ_ s (s, I\f;;l—l) e A , 3[:‘)');Iwarﬂqyda& 1. BQNJ

: 2qu,g —~4H), 2. 77 (dd, W3 H?A[U’o 3.6 Hr, 1H),
19623715 (1 rs~722 (q, J 4 2H)
440460(m 653(tJ 4.8 1H,

7.15-7.25 (m | 7.28-7.37 (m 3H), 7.43 (t, J =
7.6 Hz, 2H), 7.5 J:84Hz,2l—|),757765(m

’(
Method MH), 8.00 (t, J 56HZ, 1H), 8.10 (d, J = 8.4 Hz,
— 1M, 8.27 (d, J 48Hz, 2H); EIMS: 532.5 (MH) +.
4-((S)-1- imidi ey calbamb’m 2 phenylethylcarbamoyl)butanoic acid

530238 L s s AR L3822 o)

d1ch1orox£é2@d%] (1St ALY i hdRd NhBoexyvehbrigmrd 30 ani %ez Hahhey fflowed by

the general procedure thod M afforded the desired
EDAC- H@dnﬁ(vba)% 802 ()911mqlg)the NRXPE: wgrmleal PV IV romw@tbease)utlom Vo treated with
i.es, of

N-carbob oxy-é 47%1afnarbo u ne §§%e r}ﬂgn%e Hng 5% 33(? 1%1m(ohmfollowed by
tnethylan%h& 5_0 3 %1LZJQ 4 ffhmo]) ancﬁst?rréEI)ZS h2hhe ré‘acﬁ@n 4va§ uérﬁﬂheé— “}i"r}lawater (30 mL)

then the EqL@Eus Ihy@“?Wmet@iq)ed Wit DM, (3X1&(n’7L)6 'Flze C(m}l)mecv o&qm(cdayers were

washed v\ath \gatér @z m&fé_qu @ﬁé?&ndfd)\,] ‘Ar_le(gm&er Q;%SQ l_fl)lteéedzaé% gwnbejfgrated under
reduced ﬁes@n)n‘é'z Thé |?J)ude%‘n'}fﬁtct BR3 vwns (Mt ated WIR Ethyla@@@'ﬂﬁﬂ@@ 4o BFfSrd a white

solid that{ '(VR) etﬂl-ebtep Hm'i@lltratimyl Tme B)tbd@ptyM -Frivais rus@d {11 theines) stepiwithout further

purificarie; g o P e e reoin N B2 SR BT BRER) Pl<EAiigogen dimosphere

then 10% }Qi/bQWoM gf 1Yes &ﬁfé? rfahovwdqgﬁﬂe{ﬁﬁml g@g HiL? Mh@fﬂl%qdeeaag R8ced under

desired conpoun
hydrogen( (B 6Ind $tined oyamlgm zolmrsmcz@zao atms,phmov&@s/ ozp6@placed with
ri es of

nitrogen %'rid(it%f%ogd r%oxgd'_@/ ﬁllr|g|5H2)n 2%56 s%l% Q a%]rpe@g&gd uréegge%laed pressure to
afford a SOllg 1@ éﬁ%ed gv"ghouflﬁxﬁ‘@let"'plﬁ@ﬁc(aﬂbn hH)he n@xt‘lsQe}{tThe]rnteQ‘m@dllﬁVe M-4 (0.285

g, 0.85 mmol) was dlssolved in ethyl alcohol (4 mL) then treated with 2-chloropyrimidine M-5

II Il-b

(0.196 g, 1.7 mmol) and diisopropylethylamine (0.3 mL, 1.7 mmol). The reaction mixture was
refluxed for 22 h then allowed to cool to rt. The solvent was removed under reduced pressure to
afford the product M-6. The residue was dissolved in DCM (20 mL) and then partitioned with
water (25 mL). The aqueous layer was extracted with DCM (3X15 mL). The combined organic
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7.35 (m 3H), 7.42 (t, J =
8.0 Hz, 2H), 7.60 (d, J =

wWo2@s5k2377AH) , 8.15 (d, J =
2H); EIMS: 572.7 (MH)+. An
C, H N N

{(R) - 2- bi phenyl [4( 'di - 2-ylam no y
layers W%ﬂg b‘%ﬁ?ﬁ?‘F]"agl H‘é‘ er}(zgsraélaﬂg sz@%‘]dagi’%{r 72"?2%35 f(ftered and
yl g
cncnd L S B 6 i OB IR ot g it
further purificatid® PixOsolid M;6 Wi dﬂk&al\(eMDCdGXZ» 5 mI30eodled® (°F)and treated with
TFA (3.53;5:'_%) Z%ng%r%gcztgpgor(ufﬁturg%@s sgrrg(iﬂe in 3he\1]1 aélog/eg p%%v%'ggbt(!)_%’ an:(ll stirred 2h,

the solven?ti \fostz{ré)g’%l %ﬁ%%enﬁybed Qu}ée;rgg:%ucgg er%s rg H)IT{%B cl}l(fg)fr?(?uc% %’[-;7 was taken
directly t(? t}ﬁ: Idet sta}lrl) The algi'ne(M -7 WasdBsdlvedzin a2ZF)F (7.563L)Y ahd tdethylamine (0.22
7.94

mL) mlxtgre4wp$zt'heq_ [.q)aate@ waith_ghutaric (u?hy%ggﬁ z—(l)z @4%5'2? &?9@?1@})(8%(4;:1 s’p'rrJeE overnight at
rt. The dg@%( H)Ogg&wenyﬁ ﬁﬁécfb%gﬁrs% gy?%érﬁgkr (Ecet(fmtrlle :water) to afford the

desired corpdurldqas pagay hlwietchplidaMrgsC} 'IB-NVIR (DMSO d6) 1.30-1.70 (series of
t et ranmet hyl enebut yric aci Starting f

d
m, 6H), 5B S50 BRG] Brin F oHFOtmg SoHol GURaE: 321 (br d, /= 6.0 Ha,

2H), 4.35%. ?6 %‘@P[ A 62)%8?@% Fﬁ(@@ OfD@gf)ab E@ @@?'foﬁad(bgg”ﬁfggﬁsgg@ 8.0 Hz,

1H), 8. 23C(Brdrll azu-ﬂz 221);9}1\23 44328(510MI4)=|) Anal gezzzglamso:lrg:;ta Iél
( ’ ( q .,g, ovl}-butvrlc acid

S -2 h A : i :
[0?%[6] j %}a;{ ég ﬁ%m lggoc’_g bg)hx {%ala ng %cgloavqgﬁ ﬁ@ﬁ_&gfg’éprgged%?’e Method

M affordéai the) de_sngdi:ohﬁ)ouﬁ’d'&% glgg%s (atwhlﬂe 30151261\@2 2E%8°C3. Ilizglxélslglamso -d):

1.35- 150((%.)4;1) nA31.65((ap 2ER1NE®2.16. (5041{ 7dd, £F 9¢, 13.6 Hz, 1H), 2.90-3.15
.2

om0, S8 R PRPLERY bl S Dy 2 amaslabuiy s - s

Hz, 1H), 7Q32835 &hasH), mou3f ¢t,on- M-cBag, ZH)ijsthyJaISaMHBeZHleéavedng 7.2 Hz,
the general procedure Method M afforded the desire

2H), 8.01fra oSy T (WP 7 9 Ae H)L R AN (O BBYIS: B35 (MH)+. Anal.
. 0.87 (s, 3H), 1.30-1.60 (m 4H), 2.00-2.20
(C28H33N%64)%§§DN2 77 (SJId Y 6. 13.6 Hz( 1H)H)2 90- 3. 15

4-{(R)- 24bmheﬁw)4 yI31-PAL (dyiimidin=2- 6laﬂ=11ﬂr®1bu2xl'l'l)a.rba4n(ﬁs5]- &h@lQarbamoll1} Mutyric acid
1(t, J =4.8H, | H, 11 (t, J = 5.8 Hz, 1r?
[02125 7 Sgtipgn frop) | N'Boq:é){ogphegylglamng fpllowipg the mgengrgl ' procedure

Method IQ’[ %ffcgd?_ilzﬁ%: de%@d cgn?gljilcci %?0 Jn‘%g) E \31?_1]2{_6[280&18:}413 %Z §9 %8\/1& (DMSO-

dg): 1. 30(1m0 (%Hies cEIrh/EéH)Saz)()Sz ( M+ H e 7. (dd(ﬁa@kanu@ﬂ[zmlsp 2.90-3.15 (m,
H2O) N. 103 WO 2005/ 123770 PCT/ US2005/ 02066
3H), 3.21a(q 7 1@4 (HziyﬁHba ‘H’u“h-”r 25ymarthd) Duttsd TdrbHADYH)) 74241, d’ fvd Hz, 1H),

7.25- 7.4(1[@%%'}1‘;%9&#% Yk G 9?1")“’%’%2 (&7 8.0 Hz, 2H), 7.62 (d, J = 7.2 Hz, 2H), 8.00

an0|c 'aci
(t, J = 5.6 Hz, 1H), 8.10 (d, J = 8.8 Hz, 1H), 8.23 (d, J = 4.8 Hz, 2H); EIMS: 504.3 (MH)+. Anal.

(C28H33N504+0.20 H,O) C, H, N.

7.6 Hz, 2H), 7.53 (d, J =
7.2 Hz, 2H), 7.99 (t, J =
8.4 Hz, 1H), 8. 20-8P@OUS$1I5/020662
al. (C33H41N504.0.50 H20

4-((R)-1-(4-(pyrimidin-2-ylamino)butylcarbamoyl)-2-phenylethylcarbamoyl)-2.2-dimethylbutanoic

acid
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[0229] Starting from N Boc-2-am noi ndane- 2-car boxylic

acid follow ng the general procedure Method M
w@bdosnezdo t he desired conpound (85 ng). MP 77-B6US2005/020662

"HNWR (DMSO d6): 1.30-1.60 (m 12H), 2.23 (s, 2H),

2.29 (s, 2H), 3.06 (g, J = 6.2 Hz, 2H), 3.12 (d, J =

[oigf_;]g i&}aﬁé@%bgﬁ@%ﬁé—ﬂ'@%xﬁalggi%gszl’lq\%$’the37 g%gera(} d@@é]efiﬁﬁe Method

M afford%’%es gesé%eg_ﬂcgﬁ%ouéf(e@ Iﬁg)H_Z‘H MR ré]gwm%& §83Po( @ 6131591 30-1.60 (m, 6H),

1.90-2.10Nim, 2H), 2.71 (dd, J = 9.6, 136Hz lH) 2.80-3.15 (series of m, 3H) 321 (q,J 6.6 Hz,

210, 435708 o TR oy | B o i 2350 YT ReORD TR e o 1), .08

, J = 8[492%0 (l)—ﬁ ki @9 L oy M Bqgy) ZE@IOi'SnQ'S@@a{I}EEIz-Zg&RAQOW sHE;N50,400.08

1owi ng the genefal = procedure
CF;COOHj €CoHdNd t he desi red corrpound (21 rrg) MP 70- 83C,
( .9 ,

: ! arbameyl)- enyle oyl ” dbutanoic
6.8 Hz, 2H) 313(d J:164HZ 2H) 3.22(q,J:
6.4 Hz, 2H), 3.43 (d, J = 16.8 Hz, 2H), 6.52 (t, J =
[0219 HBtartitd from NHB(YQ—DQ)Menylalﬁhi)le f(—b’ll(ﬁldmgtthe geneﬁal (rétedure Method
1(%, 8..20- 8. 30 EINS: 46 I\/Hz)
Mafforde( gﬁggm@@n@og}gﬂ_@@gb H_-|NM\B (QMSO -de): 0.83 (s 3H) 0.86 (s, 3H), 1.30-
- I 4- 2y, c
50 AT BN o R (A SRR, 52

arb
(q,J=6. :aszzHQZl&ﬂq 485 dmt i1HYy Gfb(n J=Bog& Hz; by 1e0dy?.a0 anj 6id), 7.96 (t, J= 5.6
| ow r}g t he gener al rocedure Method M affor ded t he

Hz, 1H), 88 (I oorbbunG (8D $igj (O 5ot (I NKIORRIES dfiD) ™. Anal.

canrigfgiengBini bl .o 5, 02

N-{(S)-2-Biphen@-24l- [-f4-(phrimibin2 -HamidhutyicatBardoBPetht} -shicdhamic acid
6.51 (t, J = 4.8 Hz, 1 H, 7.11 (t, J =5.8 Hz, 1 H),
103205 7 SiggtingfromHy -,BO?rLthl’f%‘?r}yléan_mq fdlopging Hyepgeneralgprogggure Method
M afforddd gl.eideégé’_d'zﬁor&ﬁung?qg%zé{j’l\ﬁ[ﬂ gﬁg%g@jgf‘ﬂiﬁgig (%rv%g)ggt ’1.}6—1.60 (m,
4H), 2.20=2.40 @mHaH), 2:40-3 5 Nirie§ 32 0§ 4HYHB 21 (4nAk.6.2 Hz, 2H), 4.40-4.50 (m, 1H),
(C30H37N504. 0. 75 H2Q) C, H, _N,
6.51 (t, J 7. 4(@H@41111byr1|2rﬁ di 1o 2-§7.diDno P B oyl T 8dde b1 794 (§ J = 7.2 Hz, 1H),
d 2- _
744, JEI* %Ifllghene lr}t7an@c§(|5 gﬂgm ggyégz(g?f gtéa g) f7r 3r§1t’ J=5.4Hz, IH),

8.15-8.3OMﬂBGH),2EIMS ROV B MiIE)+2 Azl b@»)(yﬁh,lN:sCBpCﬁH]‘Nl | owi ng the
eneral 1procedure l\/%t hod M %ff?rded the deIS| red |

tetrameth&lgé%u?‘vrﬁgdcm 15H) 2. 21(5 2H), "" 27( 2H) 3. 06

Hz, 2H), 3.13 (d, J = 16.4 Hz, 2H), 3.22
[022{1] J Steﬁtnﬂg ﬁBm NBoc- Bbi%ﬁen(}dalalﬁngfolﬁ).\n&ng‘me gétdral fro&edure Method

(t. J = 4.6 He, qlggg') 7.05-7. 20 5@515% 104 WD

M afforded) sy desized gorppayndS78 088 2886 95-192%5 HNMR=(BMSQ-ge): 1.10-1.60 (m,
| |
12H), 2. 12)?5&@91\&)2 28’%8@@%%;"2% B (ﬁﬁ ?1953 Rod M tm, A3 3.22 (¢, / = 6.4 Hz,
2H), 4.45-4.60 (m, 1H), 6.51 (t, J = 4.8 Hz, 1H), 7.12 (t, J = 5.8 Hz, 1H), 7.25-7.40 (m, 3H), 7.44
(t,J = 7.6 Hz, 2H), 7.54 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.99 (t, J = 5.6 Hz, 1H), 8.13
(d, J = 8.4 Hz, 1H), 8.15-8.30 (m, 2H); EIMS: 558.5 (MH)+. Anal. (C3,H39Ns04+0.25 H,0) C, H,
N.
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Method NHHH HO ONNNNNOMI/N-0 NNNHO NJ NHN

O NN"KkN _ H=HO NONNOO M8 N, THF;, N1 TEA N
woiZoosl123%0 ; N NH Met hod N Pentanedioic acid  PCT/US2005/020662

{(S)-2-Dbi phenyl -4-yl -1-[4-(Ryrimdin-2-ylam no)-butylc

ar bamoyl ] -ethyl }-amde (1 I—I—tetrazoI-SyI)-arride

pentame(h@legggutv‘gllc&lél-4 mml) and heat ed to 6OC for 30 min. The
m xture was cooled to rt then DM (0.5 nlL) was added

[04228h aftaomgdibra NeBeedl-tphanylatanineTioBowmiguhé genevad procedure Method

B O 000, LI RS SA dk0.60
14H), 2. f(flb|4©v(ﬁﬂ 4By, D7gEaNOt-L{6.azp]. @H(zOlﬁgEz 65-3Q54R, m'&zz @19 6.4 Hz,

m xture was heated to reflux h then all
2H), 4.5@6d0 (p 1), 6 Phdt, Jot ¢ 8z, b, 7.¢2nfly o= hiades, lfk)d"uéﬁ}d 40 (m, 3H), 7.44

tJ=T7. gi@u?# ’ng§£$£@ ?ﬁﬁ%%@ﬁ%ﬁ ¢t e@?%ygﬁ? %tn(?'aé’l on>-Omie 1H), 8.17

d,J= 8<‘4 ngm)” QRALCE. 30*(1% @ﬁ? EIRAK: '5‘72%0(1\@51)4 %%! g€, mﬁ@@ﬁ?@&mm C, H,

to afford the desired conpound as a
N. solid. MP 237C deconposed; ' H-NI\/R (DI\/BO dé): 1.3-1.5

dlmethylgugiggc:ﬁcﬁﬁ (m 4K, 3.21 (dd J =64 128 H, 21,
55 (m 1H), 6.51 (t, J= 4.8 Hz, 1H), 7.11 (t,

[013335 8 $1art1ng|—@qm‘N -B6e-L- lﬁﬁhe(nlyiala'ﬁhl)e fo]lo@ﬁlg tbd: ger&rakpﬂooédure Method
M affor. thezg_gsne% C@I?pélfnd (}Z.mg 34%6 8%%0 H7%I%/5_P§ (ISWO \(jQ @82} (s, 3H), 0.87
(s, 3H), Héo 1160 (m 8412y, 8.32 0m, Zl'ﬁc) 25'73’&1 }511105) (&V@lﬁ% ab.90-3.15 (m, 3H),

C29H34 1003 0.217 citri aci
3.22 (q, 2@&54 H237HD T4 681@05H0),2€0558 Jmmbld Oty 701 597. BS)(:rHJ\IlIEI)-W 28-7.37

(m, 3H), A5t =7 §HE 2855 BPE N0, PoT NGt S 00 2N = 5.6 1,
1H), 8.10 (4, J = 84 Hz, 1H), 827 (d, J = 48 Hz, 2H); EIMS: 532.5 (MH)+. Anal,
(C30H37N504'1.00 HzO) C, H, N.

-butylcarbamoyl}-ethylcarbamovyl }-2.2-

dimethylbutyric acid

[0224] Starting from N-Boc-L-biphenylalanine following the general procedure Method
M afforded the desired compound (91 mg). MP 76-101°C; 'H-NMR (DMSO-dg): 1.01 (s, 6H),
1.30-1.70 (series of m, 6H), 1.95-2.10 (m, 2H), 2.76 (dd, J = 9.6, 13.6 Hz, 1H), 2.90-3.15 (m, 3H),
3.21 (q, J = 6.2 Hz, 2H), 4.40-4.50 (m, 1H), 6.51 (t,J= 4.8 Hz, 1H), 7.11 (t, J = 5.8 Hz, 1H), 7.25-
7.37 (m, 3H), 7.44 (t, J= 7.6 Hz, 2H), 7.54 (d, J= 8.4 Hz, 2H), 7.63 (d, /= 7.2 Hz, 2H), 7.99 (t, J =
5.6 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 8.26 (d, J = 4.6 Hz, 2H); EIMS: 532.5 (MH)+. Anal.
(C30H37N504°0.5 H,0) C, H, N.

4-{(R)-2-biphenyl-4-yl-1-[4-(pyrimidin-2-ylamino)-butylcarbamoyl]-ethylcarbamoyl }-3.3-

pentamethylenebutyric acid

[0225] Starting from N-Boc-D-biphenylalanine following the general procedure
Method M afforded the desired compound (97 mg). MP 88-105°C; 'H-NMR (DMSO-dg): 1.00-
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~~~NHCbz THF, MCH, HO0-1 - HC 0-2 - 0-3 H2, 10% Pd/ C

- 0-4 HHN NNNONLONN Cl--~~0-5N BocHN N
wak/122M N Et OH, DI PEA, reflux 0-6 CF3CO0OH O FCHUE20BE/020662

0O O/O NN NO/O MMN /J(I EJ( 2I~NJ( I7- N

DAC- HClI HOBt . HOHO FnrocHr DCM 0-7 FmocHN~-N N

1.60 (ser% bf h&,%h%i’d_ﬁ&ZQ%@I&ﬁ)glzﬂ%_b% ﬁ?zc}daz%a%o LH}:: $50-215 (m, 3m),

3.20 (q, ﬁ?.ﬁ%‘gﬁ),ﬂ.&bﬂ%&mﬁlmwﬂ HNr=H 2 119y, 51 1-(t,0r18.8 Hz, 1H), 7.25-
7.35 (m, 3R), T42(B- N7 0=, 2h) o153 @, yI=add) hiz) Bid), vl 6adbamdyd Hz, 2H), 7.99 (t, J =

5.6 Hz, dé) %{1852%&1' ndegfgépg@g, M%)’O A 25BN 2 EORPUEAYWI K1yt Anal,
(C33H41N|\bl3@%04{2®7‘d‘@1 Rgane- 2- car boxylic acid 0-1 (0.56 g, 2.0
in di ¢hl’or omet hane (20 m) was added EDACHO

N-{(R)- Z(Qﬁp_ ygﬁ-ym D4ipoinidint-Breylamine Heutylesrhamoyl]-ethyl lesnecin@@ic acid

I
m%@ar Slg%))l'(lblo%n i %#'ﬁﬁ%lﬁ?yél#émnﬁy Bllowing  thge gsnesal  procedure
Method gpgé&d t}% & HE@LQmﬁ%JnhQW%éSY Nip Iz@bbby@ﬂ nent ik OVSO-d): 1.30-

stirre overnlgt Tereactlon Wwas
1.60 (m, qm)eaa@emwmmmawn (@8U LY, thehizt he), &led S (thalkd), 3dgq, /= 6.4

Hz, 21, Pt S0 i w%m?“w‘?ﬁ%a% (BT o by THE 25335 (. 3,

7.44 (t, S 6 Hift uce {gl Na2S0f,, 4i) tegsed, 280, fﬁgcﬁﬁ‘)t IF769‘49(@| J = 5.6 Hz, 1H),

under fessure. Thé crude product
8.18 (d, rs&d HIz; IH),eS 2@-8t309tre RH) EIMER1t490 161 (Ml )+ Punal. f(C;Qth iN.sﬁ)4-0 50 H,0) C,
The solid 0-3 was dissolved in THE

-butylcarbamoyl]-ethylcarbamoyl}-3.3-

tetramethylenebutyric acid

[0227] Starting from N-Boc-D-biphenylalanine following the general procedure
Method M afforded the desired compound (85 mg). MP 85-98°C; lH-NMR (DMSO-dg): 1.10-1.60
(series of m, 12H), 2.10-2.40 (m, 4H), 2.76 (dd, J = 10.0, 13.6 Hz, 1H), 2.95-3.15 (m, 3H), 3.22 (q,
J=6.2 Hz, 2H), 4.45-4.60 (m, 1H), 6.51 (t, /=4.8 Hz, 1H), 7.11 (t, /= 5.8 Hz, 1H), 7.25-7.40 (m,
3H), 7.44 (t, J= 7.6 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 6.8 Hz, 2H), 7.99 (t, J= 5.6 Hz,.
1H), 8.13 (d, J = 8.4 Hz, 1H), 8.20-8.30 (m, 2H); EIMS: 490.6 (MH)+. Anal. (C;7H3;N504°0.50
H,0) C, H, N.

-butylcarbamoyl]-ethylcarbamoyl}-3,3-

dimethylbutyric acid

[0228] Starting from N-Boc-D-biphenylalanine following the general procedure
Method M afforded the desired compound (85 mg). MP 77-95°C; 'H-NMR (DMSO-dg): 0.84 (s,
3H), 0.87 (s, 3H), 1.30-1.60 (m, 4H), 2.00-2.20 (m, 4H), 2.77 (dd, J = 9.6, 13.6 Hz, 1H), 2.90-3.15
(m, 3H), 3.21 (q, J = 6.4 Hz, 2H), 4.45-4.60 (m, 1H), 6.51 (t, /= 4.8 Hz, 1H), 7.11 (t, /= 5.8 Hz,
1H), 7.25-7.40 (m, 3H), 7.43 (t, /= 7.6 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 7.2 Hz, 2H),
7.99 (t, J = 5.6 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 8.20-8.30 (m, 2H); EIMS: 532.5 (MH)+. Anal.
(C30H37N5040.50 H,O) C, H, N.

103



(8.8 nL) then 10% Pd/C (0.44 g) was added, under a

ni trogen atnosphere, followed by and 106 WO
wQ@e@sn123v 70 PCT/ US2005/ 020662 net hanol (17. Spanzys200$1¢20662

m xture was placed under hydrogen (balloon) and

stirred overnight. The hydrogen at rrosphere was then
.car@émoyl) 3.3-

cCUuCTTuU

tetramet}f?/[e'%%@dtﬁr%r&%@ffOrd Whl te soI id 0-4 used vvlthout
further purification in the next step. The

[0230kr neilarting et NEB@S3-agundind@eZrmitoxpbis atids Solloveidgithe general

Sy ot o AT B s o oo
de): 1309164 1%{9] ebhyl ane. 2©Qs 631) Blo6 (3; P= th%é%ﬁhgrllzo(vc\lé J =164 Hz,

reac xture was refl’uxed overnig
2H), 3.22@, ¢ ecﬂ 6 Ha, 2H), 3'|2I$e(dsbi=\lér$tsz2sI)r@ﬁri)(/ted WrkiHe, THe)dd8€7.20 (m, SH),

r r i du ssql v in (4
7.64 . S o Hilh 2951 BHEb ST RN S2-Y BOHHL PAnar 6 S giid 50 HO) €,
H. N, |ayer was extract ed with DCM (3X25 nmL.). The conbi ned
’ organic |layers were washed with water (50 nL) and
4-(2-(4-(yrinmidin(-5Q1annthd)buti dadehneyE)r 2. N #5@¥b- 1 H iihd ear 2.6l carbdmoyl)-3.3-
concentrgted under reduced pressure. The crude product

dimethylbutanoigadid  sed in the next step W|thout further
[(ﬁ'ﬂb] fi @{iﬁlggtﬁgﬁeNS§dd Sl Xﬁ? dciH ;ELI)MV&I TﬁSthe general

, CO0Oo 0 O Cand treate
procedure Mahm Mraffdrdﬂdethmsxsetdr dfcqu)uaﬂ) (m mg?)h viP 7@L83®@,eH{M/IR (DMSO-
to rt and sti

de): 0. 934&%&%1 60 (ot %tferlHP e%lhl:é%l 2Har %éé&t,e?H)Tﬁgﬁ (9, /= 6.8 Hz,
2H), 3130{1é LT on?\}ﬂrz@s t ?7018@ dzawh%@igfwméé%ﬂbhgadgﬂz (t,J=4.38

itione turated aqued
Hz, 1H), M3€0B0 (1o 05H), Y. 641(ner =a6,0¢1w)$ H),28y20-8 8A§me Xy, RIMSd 468 6 (MH)+. Anal.
chl orof orm (2X40 nlL). The conbi ned organic | ayers
(CosHasNs@eed - MRHIL AN brine (60 nl), dried over Na2SO4,
4-{(R)-2ieBYICA . ANAL SROGANE 5 B AR EAHGRT  RATMIS Y1 8.
product O-/ wWasS Used I n the next step. To0 a
dlmethvlsmiymld:a@dl of N-FI\/DC Dgl ut am c acid 5-tert-butyl ester
di chl or onet hane

l%’&l ad cﬁéerﬁtg h;fr@rrbva%%zlatbar@mal@nm é@lém@mgoglﬁ %ﬁ‘?ﬁ‘la} procedure
I t
Method N af10UEE ¥ dee R0l i oy, MafssBL) ENIRTIDNISOR: 1.01 65
6H), 1. 3(1—|h€021mr1&e obm( 6H) P80-g, IOer]?BH)JmV() (d(h JBGNB( IB ml:l)z VHR 2.90-3.15 (m,
la and stirred over reacti

3H), 3. 21q(9er{cﬂ1@a R @H)Wa’r‘%ﬂ 01en, Mﬁ %’eﬁ ~( fé- %H@eb‘db 7 1aly(érf wad Hz, 1H),

7.25- 7.4(f§1§/esﬁl§t zgrér‘é&t QJ,LLSE’%W %ﬁ E'Q, (;gﬁ %ﬁm% Ez Pd;ﬁgﬂ?%g Hz, 2H), 7.98

(t,J=5. M:])z 1H),i &t @l o= 8 HA2E5DH), 8.26 (& r/ed 4a8ndz,QH)C EMVISas &S5 (MH)+. Anal.
der_reduced pressure. The crude product 0-9 was used

(C30H37N59410h7é Z@)@ I@;tl‘ép The crude rraterl al 0-9 was

oyl1¥-3.3-

Dentameﬂthl@nﬂﬂlt&ﬁ&f&ac‘itﬁs rermved under reduced pressure. The
crude material 0-10 was dissolved in DCM (3. nl) then
[Q2|331at edPtoting Hemt NeBembrgninaiedape-2103rboxplic 1acei rfwtﬂwmg the general

procedurd '(i}g @Létdira‘?f A t‘?l%'dre%l & @nihouh§ 246 MRS %gbodg €V H-JMR (DMSO-

onal i on of acetic

de): 120rmsﬂ Om,arsd)t Qrzet(m}@mm_e (&, QHY, 8106 (@ J2 Gmlallz) 2H)'[Bel3 (d, J=16.4 Hz,
ture was stirred overnight then diluted wt

2H), 3. 2206% drdtoHm ¢, M. (drhe 16@9‘% i2ED sobutti b7 %EZMHBhMS -7.20 (m, 5H),

W t h aqueous
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saturated NaHCO3 (10 nl), dried over Na2SO4, filtered

and concentrated under reduced pressure. 107 WO
w@eM51423v 70 PCT/ US2005/ 020662 The resul ting recI/usmo05/020662

was triturated with ether: hexanes and the crude

material 0-11 was used directly in the next step. The

765 /ST MRS SRR S o T REMREB 0 0

H.N. reaction mxture was allowed to warmto rt and stirred
’ 1 h15 mn. The solvent was renoved under reduced
pressure to afford the crude product 0-12. The crude
roduct 0-12 was dissolved in water (2.5 nL) and DMSO
0.5 ) then NaHCO3 was added unt|I bubbl i ng ceased
dy reverse

o The cr ude t O 12 was purif Q(
HPLC (ac to it wat er )Nt ol afford the deswedj\g
corrp@un IH-NI\/R ( DMBOH6) 1. 35- 15 75

Method

179(s 1.80-2.00 ( Q@)Lsoosso
serle% of m 7H), 44(d J =3.2 2H)H,

3.80-3.90 (m 1 Hpw N5/1\(t J=4.6 Rz, /1 H,
5 ma25 (m 5M.-/7. 86t THEl = 5.6 Hy-1 8. 24
J = 4.8 H, 72, B.B6 (5, 1H El 497.6 (NMH) +.

Anal | (C25H32N665 Ma0.1  CF3000M2/0 H20) C, H, N.

(S) 4 (2-(4-(pyri I'HdIMFI 2- 1 no) but rbarmyl)-2
3-di hydro- | H i nden-"oy| carbanp  acetafi dobut anoi ¢ aci d
[0235] Using N-FMOC-L-glutam c acid 5-tert-butyl ester
followi ng the general procedure l\/let hod O afforded the
Method Ndesi red conpound (20 ng). MP 75C, ' H-NMR (DVSO d6) :
~  1.35-1.55 (m 4H), 1.60-1.80 (m 2H), 182§s 3
Pentanedmlm(acwlgm_{sgm&@(qmldm-@ ‘{}armpo) butyl carbamoyl]-ethyl}-amide

3.10:3 30 (m 5H), 3.52 (d, J = 16.8 Hz, 2H),
LH-tetrag0lgy1); (m1H),654(tJ 4.8 HZ, 1 H),

[0535-]0 7A39u58@15§10n'5w M-§- @@ @]46 n§m§l) hig TI—j-F g& ,mI§) \1'35 treated with
N,N’ -carl(oglyldlmﬁgiazolemOL\{Zgl g}@7446m(rwﬂ) and hm@ﬂd to @@2(5 |£{32N5@151 2Tbe mixture was

cooled to};@enCB,b@F (b\l 5 n';ﬁ w(as fgﬂﬁw\l}yl[htshl\?&l\%d% 251535 S?{uB‘Ig]N glhf solution was
heated to [g8M YN SNnm-thEh hillowedQoTobl 16- reandrdatdEW R @né?hylamme (0.063 mL, 0.45

Pent anedi oi ¢ acid {(S)-2-phenyl-I|-r4-(pyrimdin-2-
mmol) follewed hy p-amingteicanoba(®pd] s Qtwmpl)alﬁl@gm(xm;p was heated to reflux for 5

n then a4 o P R {R b by uEpRRG B fepsute o g ciric aid

was addedand the resulting precipitate was collected by filtration. The crude product N-1 was

purified by reverse phase HPLC to afford the desired compound (23 mg) as a white solid. MP
237°C decomposed; 'H-NMR (DMSO-dg): 1.3-1.5 (m, 4H), 1.65-1.80 (m, 2H), 2.05-2.15 (m, 2H),
2.20-2.40 (m, 2H), 2.77 (dd, J = 9.6, 13.6 Hz, 1H), 2.90-3.15 (m, 4H), 3.21 (dd, J = 6.4, 12.8 Hz,
2H), 4.40-4.55 (m, 1H), 6.51 (t, /= 4.8 Hz, 1H), 7.11 (t, J= 5.8 Hz, 1H), 7.25-7.35 (m, 3H), 7.39
(t, /= 7.4 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.58 (d, /= 7.2 Hz, 2H), 8.02 (t, J = 5.6 Hz, 1H), 8.13
(d, J = 8.4 Hz, 1H), 8.2-8.3 (m, 2H); EIMS: 571.5 (MH)+. Anal. (C29H34N003°0.21 citric acid) C,
H, N.
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m.) was added DIC (0.12 nmL, 0.77 mol) followed by

1- hydroxybenzotriazole (0.10 g, 0.75 108 WO
wQ@e@sn123v 70 PCT/ US2005/ 020662 mmol ). The r eaedT/082005/020662
m xture was stirred 5 mn then treated with M7 in DW
(4.2 m) via cannula. The reaction m xture was
stirred overnight then the solvent was renoved under

Method © 4 educed pressure. Theocrude product P-29as suspended
BocHN ,, Verae et ben TEA efadHild M I~ NNEBHBLDL- 8- il ) the N

rerrmzmu\pg\/sal [ d vvas v ed N%,Ltrat @ HThe aqueous
0-1 sol 4Hd on owas "acT di f| arsd ﬁ%‘%o P Sred by

iltration. The crude 4roduct P-2 was ified by
reverse phase HPLC (acetonltrile:water) to afford the

desi red conpound (18 Hrrg) 1H NWMR ( 8 1.30-1.5
(m 4H), 16517 rfg 2. 00- 2. ng) 233
(t, 7.4 Hz, |1 (dd, oJ 9. ¥ A3.6 Hz,
—<N§ ssecHg,s m 3.20(qll 3=6.6 Hz, 2H),
‘ , = ot, =M.6 Hz, 1 H),
?‘%'50"‘75’*25"“*( e 7. t, = §78 Hz, 1 H), 8.07
(d, J = 8.4 1H, 823( = 4.4 Hz, 2H); EIMS:
495.6 (MH)+.“¥ethod Q HH HHON Ph ON Ph 1N NHBoc
O N Ph N NHBoc .~ Ph Ph Y-h Ph Boc Ph_NBoc  Ph o 0

° MP H EDAGC- HeN, “~<Fnoc w H2N
nmoc¢HN O HOB , Mg} ?2% X Oi\j
N TERAGHCIEIRMBOC TO HR Ny A : 90. P Boc O NH
FmocHN/\eﬁ‘&cl 2 HH Ammmw R %‘E%‘j%ﬂ NOHQ4
08 OF3COOH O H Q5 Mkt e 010
(S)-4-(2-(4-(guani d' %utyl car banoyl
-2, 3-di hydro IH-|nde-2 yl car banmoyl ) - 4-
aceta @Ré anoi clami de 102371 Toa @ol utionk

N- FMOC- trltyl\@l tam ne Ql( . 305 g/rﬁ Qﬁjrml)
AcO, in E _D_C_M.._>

CH,Cl, CF,COOH
Ac HN/\n/ N AcHN/\n/ N

o-1 0-12

Method O

acetamidobutanoic acid

[0234] To a suspension of N-Boc-2-aminoindane-2-carboxylic acid O-1 (0.56 g, 2.0
mmol) in dichloromethane (20 mL) was added EDAC-HCI (0.38 g, 2.0 mmol), the mixture went
clear over 30 min. The solution was treated with N-carbobenzoxy-1,4-diaminobutane
hydrochloride O-2 (0.52 g, 2.0 mmol) followed by triethlyamine (0.3 mL, 2.0 mmol) and stirred
overnight. The reaction was quenched with water (30 mL) then the aqueous layer was extracted
with DCM (3X10 mL). The combined organic layers were washed with water (50 mL) and brine
(30 mL), dried over Na,SOq, filtered and concentrated under reduced pressure. The crude product
0-3 was used in the next step without further purification. The solid O-3 was dissolved in THF
(8.8 mL) then 10% Pd/C (0.44 g) was added, under a nitrogen atmosphere, followed by and
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di chl oronet hane (3 nL) was added
1- hydroxybenzotriazole (0.070 g, 0.5 mmol) foll owed by
wEDASHEI77¢ 0. 098 g, 0.5 mmol ), the m xture wentPClH/E82005/020662
over 30 min. The solution was treated with C4 (0.24
g, 0.5 mol) in DCM (2 nlL) via cannula and the
methanof @3St hP
onchol nae pkiGen el serfydrokf (SARER) 810 883 oyermighe. The
hydrogenea(tnmpheed V\wstthe@@l}illac@d%)ﬁﬁthnﬂu)rogéfhmd:ﬂwbSOﬂnddeﬂlbgéth b52 ﬁltratlon The
ers masﬁ; th mater 15 nmL) and brine (15
solvent ‘W\)/ TemgYe d“nd&{/éf—‘ ‘Nﬁ SEpssure; for alferd ‘é(h’dle S6He A4 ysedgwithout further

pitc 904 455 DL TS {ERRECEAE LSS 8By i i

alcohol 1(838t el )nehen stregped Thith sichibré@yPimidiae dissolv.ag in @@Mmmol) and

dii &g@# then treated with 4- (am nonethyl)pi peri dine
tisopropyfsthyjargine §0@3 by §.0 MWDy eBbe resation mixiue as r@ﬂmqed ewemlght then

allowed t&g&@ﬁgsrﬂ 'ng%tsggfe éf%nrg%%gdﬁdUC%d;ﬁrg SuFe, efrfegl u%ﬁas dissolved

in DCM Bi06mLj 20d Breh)partitfoineed wih5watts) (SOdhLE ATRY 8fuedB@¥4: was extracted with
red_and cqoncentrated under reduced pressure to

bCM (3%#4 - Ghs. comphingd eiganifdtvsrs Wereyashodyvithi water (Admlnand brine (50
mL), dne@g%{ l%az 45 Fn?'%% Vtavlrel(g %rx?/cggt\gﬁet{:yu&{er Eé(f%e(fm}en%r%g‘glm_crug' g@duct 0-6

was usedrrrmhc) nexThEbpr\eﬁI&iut (ﬁmrthar phﬂﬁeanowasr hetsolid @6Wa%rcﬁés%wed in DCM (7.5
en diluted w The organic sol ution

mL), coolggddo 941G 4nd t&?&ﬁ@ \wtl@ WFA;JG éerahi The tReeti admNgHE®Bs(stitred 30 min then
{
o Gkl FUUB T, S R 1) SO b o

pressure. (’ﬂlﬁ: aride mektiredvasuiissoNa@ §8hlofofdrire4@dnB)shd 6O BEIGASK Fh&Partitioned
nder reduced gressure The crude material Q4 was

with satuLEdpayFoUscY HCON(OHBLIeRhe agreqys laypnavap axtegotasidvigh ehlgyoform (2X40
mL). Th%émgglgﬁ %ké/a‘_flﬂc 1a9 \pg%\érér gVaVEﬂ'vae)g \%'hhgﬁncok?(} W%’O(Pr&\és(g/lﬁg lRJ%gSO‘;, filtered

and conc&ntxa&:tladldm tehu@ﬁgrésbuﬁL)Therﬂ@dd R8&hdt @L7N a5 AE® iR next step. To a
owed to warmto rt and stirred 3h. The sol vent was

solution rOé né‘(zEMQﬁ;ré%gIUFaélﬂec@adprSetg@chuévlt sstaf fO-8 (O.3) ghiGH mmol) in
d1chlororﬁ’¥ﬂ§ang ng Ollnﬂg%as Na4ed g)hydroxybe&la%talaz%'\{%ﬁgtogs & &- drlgwi)[ fzollowed by

occurre WasS- a

EDAC-HQI B0.wag, P ithinel), e hRee SEnPRRSE ot RLID fe etmslsblfuhoﬁ %vas treated
wat eg to afford the desired conpound (89 nuy).
with the -ddy:2318, 477 mimad) insPEM (2 81d.) viscannra Bid) &tmfcdfi@emlght The

reaction v&a% iﬂ)uék%feg efn ggﬁt%f é\% ‘&%h%r};%heg%ug%‘fs g}’erév%sé a<‘1t yltg]d)CM (3X15

mL). The( cmmblﬁd:d) orggmg%yéis we‘:]fe ivaghe'sd with wlteHIBO r?nLg @nd ane](zﬁ 115L)8 dried over
Na;SOq, fﬁr_fmi an mcglt lindem@dpced(mu@z mmdmommmwsmed in the

next step. H%E)% ﬁdﬁ?’l 'c}l 5 vaagsn 20§>/|4§ gr? @%3 Tgiﬁletnytlre%taeﬁb\%r?f\;lpendme (0.7

mL). Theafeeét&m ﬁo@mﬁml stire2die e AB8FoVéIR WRTRAHIL WRRr reduced pressure.
epared by using N-FMOC-D-Ns-trityl-glutam ne

The Cmdea@é Figh Qgl0 wes disselved lmDﬁbéﬁbni)Mbem trdlat€ll tathyacetic afydride (0.15

mL, 1.6 rg%noﬁf i-ge q)?tillregggi g%gc? %nh él'yf)n'_trei I\%&D@{Banlgg&thna%@m(tg)n of acetic
anhydnde%?il)X)S r%L 885%11%13)1% ?ni\d @H)l_}ll)ylzﬁmgggégl &, (OS’P).r flgl)?rﬁ)l) ofherﬂmﬁlbre was stirred
overnight (tlpﬁn ql;l.q,ted withochlqrofogm=(75mh,). HT he brgel)uc Jolet®on( tvas washed with aqueous

saturated NaHCO; (10 mL), dried over Na;SOy, filtered and concentrated under reduced pressure.
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J =56 Hz, I H, 821 (d, J =56H, | H, 8.56 (s,
1H); EIMS: 460.5 (MH)+. Anal. (025H32N605 1.20
WEERBA# 7 H2O) C, H, N. 110 WD 2005/ 123770 PCT/US2005/020662
PCT/ US2005/ 020662 Method RF O F F O FrmocHN-NN
FrocHN~O F triethylamne, THF, = HI | R 3/
pi peridine, R-1 F H2N, /~N, CH2012 R2 OO H2N
The resmmezldq@ WiNNEritaraed OVl GHlST heranRs 4ngk-te CW@h@ateRal O-11 was used

airecty g ¥ ismaye ALl ORE BT BN TRAMEIE) hsgpied 00

and treatd® wRthSPF A2 {L)O T THY leMonlmiRRR 8 WadlaBBWBE® to warm to rt and stirred 1 h 15
pent af | uor ophenyl ester R1 (1.11 g, 2.0 mmol) in THE

min. TheGsoitent atas OSnweel autte dedicad weashiyre deiafiord ther opge ardaet 0-12. The

crude pregt P WS hao e R SR D R M DO Pl iRa GGy was addea

until bubblin T&%sedr e’?ﬁé | GRa¥esodE@NENEE Wad hpsaiddr Q)tye(ile\ﬂ:%ée%%e HPLC
H(%B . The aqueous | ayer vvas xtraCted wt

(acetomt@@l\ﬂ\/@t@ﬂlﬁé a‘fﬁ)rd tht elesiostb torapbuod g@hi mg). asﬁrNMﬁeK@mﬁéd 1.35- 1 75

e of DL TRl D 2 e B S R =2 v

nepgugt Wa129e0, fbs-acts! (h,isH)t N86 {eyt_%qu 1H), 8.24
2H), 38@"3%1533? lgﬂrtglgclar% %urlfl cat;ﬁgn The r%hs,l u)e R—g )

(d, J =d#s8sblzy e2H), n86®GM (120); nEIMS:hé97.6 r @dtad ﬁlnpler(icdshhseNéQs 0.0 Na<0.1
the reaction m xture was stirred 2 h at
CF3COO%2 Otw&lgol vent was renoved. A portion of the
-ifde@R-yIEBamoyl)-4-
g,
acetamidobutanert acitlhen treated with 3, 3- tetranet hyl enegl ut arl c

h drid 0.40 d 2
5 OBkl 5 AL B e e
procedut"érlm!ﬁlro'dd@ e{ff%'r&)&mhg aieglrébo JHBHu}xd\Q@@ nfqu%qP a7'3@bt RENMR (DMSO-d):

m xture was stirre overni'ght. The solvent was
1.35-1.55 ¢mpuHY, L6k B30r(ed B 1 B2dssile 240e2.2héme 2Hie3 . @F chuct 6.0 Hz, 2H),

3,103, 3@5&&%.%&“@'5 7 ekt bie S S5 DB D- Fstddr 4 HondtD, 7:10-730

(m, SH)| Y9PR /288 1.0 1H), 8.18 (d, J = 6.0 Hz, 1H), 8.26 (d, J = 4.4 Hz, 2H), 8.51 (s, 1H);
EIMS: 497.6 (MH)+. Anal. (CosH3,N¢Os+2.0 H,0) C, H, N.

Method P

H
HOMNYN;N DIC, HOBt, DMF; N/NH /‘)/ YJ
(0] O HN-
P-1 N HzN\)J\ /\/\/NY \j

Pentanedioic acid {(S)-2-phenyl-1-[4-(pyrimidin-2-ylamino)-butylcarbamoyl]-ethyl}-amide (1H-

Method P

tetrazol-5yl)-amide

[0236] To a solution of 4-(1H-tetrazol-5-ylcarbamoyl)butanoic acid P-1 in DMF (4.2
mL) was added DIC (0.12 mL, 0.77 mmol) followed by 1-hydroxybenzotriazole (0.10 g, 0.75
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afford the desired product (58 ng). 'H NVR (DVSO- d6):
0.93 (s, 6H), 1.20-1.60 (series of m 11 H), 2.12

w@ dabs/133770 6. 6, 13.8 Hz, 2H), 2.19 (s, 6H), 2.20ecRU405/020662
(m 4H), 2.72 (dd, J = 9.8, 13.8 Hz, 1H), 2.95-3.15
(m 3H), 4.28 (br s, 2H), 4.40-4.50 (m 1H), 7.10-7.30

mmob. (Tle ijormpif yagSaded sy fiin shon e Aa p AT PYE 42 mi via

cannula. Hl?l@ reetidil mbkturd IWas\WRrdd Q9 ehesht AinRed s415&R0k4s0RRE0€d under reduced
(S)-1-(3-(dinethylam noz pr opyl car banoyl ) - 2- phen
pressure.| Téhmﬂudapltmdn@;ﬂ ; 3B1s 3uspg maltﬂyltleﬂmetmtednmﬂcl ¢ NaOH (0.8 mL), the
| ani

remalnln% &9482&1/%;%%)@ @lg{agim ]Ic\/Cﬁ L uﬁ%u uthd’leH’élf é’lledlﬁed and solid was
removed PHQC @ftHiBn Vet h@éi Fulsi f8ddet P2 cYad ohigrRACBlyac&lete phase HPLC
anhydri de as the anhydride yi el ded the desired

(acetonlmh:m?x{lerr)do affGrdrihy desMéd&@m@Eﬁhd (II&-M)R HENMR @BMSO-de): 6 1.30-1.5 (m,

4, 1655103 3 S8 30065 (p2h 2 b U7 141}52 2 3i0 BT D /S0 413 6 Ha, 11),
2.85-3. 15’3%‘?03%) g%( 3'?96 H% ﬂﬁ&‘h cﬁ)oigé )L')6d517 1@—21 @Hz(fﬁ)i7 05-7.25

(m, 6H),H)97 & KS:5. 8132 EHI, m)md J Anfadt Hz( m;uma\and 14.?45{&@)), EIMS: 495.6
H N Mthod S OO CbzHN - OH EDAC-HC, HOBt; CbzHN
(MH)*. NN THE, MeOH, = H | H2, 10%Pd/C H2N ~i N, S-3 s-~
S 2 Oo H H2NNN THF, HO NNN H cyclic anhydride O O =
H S4~5S5 Mthod S 4- {(R)-2-biphenyl-4-yl- |
Method Q.. [3 (di net hyl am no) yl car banoyl ] - et Ryl car banpy! %]
H3-ent et r amet hyl % éﬁg{ ri o 'agi" >t 024" iNOTre
FEbz- D- bi phenyt al ani ne~S- s 0. 375

dic t hane mL s adged
EBAOIR (m 135 10

| MBog N

FmocHN hy dosxydyE N 7B af o ol | owed by
a1 BRACHCC-4( 0. 192 g, 1. pla)2, the ni xt uf ewenta.el ear
over 30 mn. The soI on was treated 3

-dimethylam no- 1 -propylamne S-2 (0.13 1, 1.0 nmol)

and the oredct pon mifxt u.n@,c was stipregh, N N,
W<ph T
NBoc NH
CHZCIZ 4 0
AcHN iPr3SiH, DCM N N
CF,COOH o H
Q-5
Method Q

(S)-4-(2-(4-(guanidino)butylcarbamoyl)-2.3-dihydro-1H-inden-2-ylcarbamovyl)-4-

acetamidobutanoic amide

[0237] To a solution of N-FMOC-L-NB-trityl-glutamine Q-1 (0.305 g, 0.50 mmol) in
dichloromethane (3 mL) was added 1-hydroxybenzotriazole (0.070 g, 0.5 mmol) followed by
EDAC+HCI (0.098 g, 0.5 mmol), the mixture went clear over 30 min. The solution was treated
with C-4 (0.24 g, 0.5 mmol) in DCM (2 mL) via cannula and the reaction mixture was stirred 3h.
The reaction was quenched with water (10 mL) then the aqueous layer was extracted with DCM
(3X5 mL). The combined organic layers were washed with water (15 mL) and brine (15 mL), dried

over Na;SQq, filtered and cbncentrated under reduced pressure. The crude product Q-2 was taken
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2h. The reaction was quenched with water (20 nlL) then

t he aqueous | ayer was extracted with DCM (3X15 nl).
wdbesazToo ned organic |ayers were washed w th pet/e52005020662

m.) and brine (25 nlL), dried over Na2SO4, filtered

and concentrated under reduced pressure. The crude

duct S-3 s used_.ip the ne t,st further
directly i 5q Fest v, TR oRasQr] s dnl e ShSBGHL (BRo sk rifed with 4
(ammom-Ehlgll)B C!)@ngm@'l(b) spl gag Qﬂm%@e [h&eﬁEtfoﬁQ&%fhr@Wﬁ?%@H@J & htth&Ndiluted with

659) was added fol |l owed by et hano
DCM (1610LY ithy org'dmc hyzt wag waslsedpival ddina{2Ed 5 myldy phesphate buffer pH 5.5

(2X15mbbes 157 7 peTed RSB 8 Y30 B e Rl edusggpressure o

afford Qt ? e*f'hé ERbaGREM Q13 rQx}a"s IRYER RPN (4§ ﬁl qhé Yé?idwf?fy triethylamine

tration. The 'solvent was renoved er reduced
(0.11 mIpr(B%Qs omeplpfidlotwed byracdec pmlmdude (B0 m/I/aso Slﬁsmmolg t Hlouteaction mixture

was stimgfpygmishs hep i B SOVl yriasriin SBiic s mapartitioned with
|
aqueous (sgrtﬁisaér | deﬂ?afo%lbrrﬁﬁf eﬂlﬁ%({%%%‘% l%gérextvgxsagﬁF e\ﬂﬁﬂ pEM {SCmL) The

1 g, 0.36 stirre over ni gh
combmeﬂfh@rgsmb viaydrs wasre reaahed dwitin deimer @dundg, dried svee Nmp8iOL, hdltered and

crude product. S-5 was__ purified by reverse phase
concentratgd éltnéﬂ" fefiged: Rigtsure) | Theerude mpatssa ){&é WYasntee ds et wet%e next step.

e inc YR8 0B 85 e BN FRCFHER e POBlork R MBhm qaaea. e

mixture Wﬁs then cdfﬂbl) to Q"Clarﬂi tZea(tem witR HFA (2.12D0). (ﬁ)e Iﬁdrd)tl,oanREHQwéQallowed to
J=10.0, 13.6 Hz
warm to (rhiand4§1])rred43m 5T]3fe ggvertt ryas Ierpyvedwrgigr Wd@ee({ Wiesqur_q) to affog;q Q-5, which

was dlss%h/edjn W er6D;$F a%gblgMég @EQ?‘*] H](EIO3 @E'Zbulﬁqpnﬁ)(zccg‘?ef was added.

The crude proliuet &-8 Wi, purifidd, by réﬂerz(edpha!;e HBL.E (bEetoriitrﬁ'&:WaEk)l\/ﬁ afford the
.. 494.8 SM—I)+. lAn al . &C29H39 04.2.05 ? C., H N. 4-
desired %)(I]:Qound 89 mg). 'H-NMR (DMSO-d¢): 1.42 (br s, SH), 1.60-1.80 (m, 3H), 1.83 (s, 3H),
b Inpst 0 Vi lol
1.90-2.10 g.ph%ﬁg%”%da%gw%eré %?%grq?iz ??@3{6& RS ?%bgﬁ‘ﬁf %%EIB, 710-7.40 (m,
SH), 7.49 0243]5.5tar 1H)g. ﬂ(om%mz DH;; &he&yljai aBiHE 1H0) $.960\snyH); EIMS:
eneral procedure

h
460.5 (VDY Aok GaeHoohetd b0 CE Gy o08h0 & e Moyt i

(R)-4-(2 ?%ﬂkﬁ&)%{l&]&an 4 o(';}}ﬁﬂ?ﬁlh&ﬁ% 1SR QichrbBm{TD)-a. M

acetamidbBbbanoid afride 2 (serl es of in, 7Hj 2.17 (s, 6H),
2.25-2.40 (m 4H), 2.77 (dd, J = 10.0, 13.6 Hz, 1 H), '
[42380- 3. e qupouaiin)wasmr%@reé bymising N{FMPC-B-Ngritylgntampine according

to generétgr?cefl.uéégwfekhded] 9 to g@ﬂ%mﬁ the7 gésgrgé %tbm‘faﬁuncﬁ 5‘&—5 )@R (PMSO -d¢):

1.42 (br &) SHB.120-1.80 (s, 2H§. 1079, 1H), H)83 &l bB), BAB2A 0((MHRH), 3.00-3.60 (series
Anal . b(()Bol—Mll\BO42. 0 m% C H N 4
of m, 10109924 BOMerPh- 450 G HbURY- 440 48) IH0-Gh30 Gaf Barblie] LED, 7.59 (,
_ | -3, )
J = 5.EHY ﬁ%b@wd y 53E’§ b@%g‘gﬁgl %%B“ y1] Iﬁ)of‘ﬁilxﬁs%g%ﬁé]e(MH)Jm Anal.

pd

Start N-"Cbz a]an

(CasHa N er. 20 CPYCOOHH0.¢ H,MT)ed NS usi ng 3 3 di net hyl gl utaric
anhydri de as the anhydride yielded the desired
compound (50

110



ny). MP 84-92C, 1H NMR (DMSO-d6): 0.87 (s, 3H), 0.89
(s, 3H), 1.40-1.60 (m 2H), 2.06 (d, J= 13.6 Hz, 2H),
wO'b)os12371 (s, 6H), 2.15-2.35 (m 4H), 2.78 (delCT/US2005/020662
9.6, 13.6 Hz, 1 H), 2.95-3.10 (m 3H), 4.45-4.55 (m
1H), 7.25-7.40 (m 3H), 7.44 (t, J = 7.6 Hz, 2H),
. = 8.4 Hz, 2H), 7.62 (d, J = 6.8 Hz, 2H),
Method & =54H, | H, 8.22 (bod, J=284H, 1
468.5 (MH) +. Anal pmockie27H37N304..0. 25 HC1. 0. 5

.5
FmocHNH2 @ N. triekdaniife, 29@5/ 123770 1 CTHUS 005020662
st 6~ CozAN - DACRHCI\ HOBE;  ChzHN N THF,
R-1 HzN H %Rd/ C/ T-1 T- T-p—%—g@-edwll—l() u
H2 HF, I—|O~f\§_%—| T-4 cyclic & r iR s - _H
T-5 Met hod -{(S)-2-phenyl -1-[44- dieth

Ol am - but yl car banoyl | - et hyl car banoyl },; 3, 8-t et ranmet hyl en

2 bt [ | id ég] T ~
R g PR S 2 S s
di chl or oret h P26%L) wasCa ©

y-r40xybenzot riazole (0.27 g, 2. OR(&@M | owed by
EDACHCL (0. 384 2.0 mol ), the m xtur nt cl ear

over 30 mn. Th olution was treated wth

4-di et hyl am no-| -butylamne T-2 (0.35 niL, 2.0 nmol)

and the reaction mxture was stirred 2.5h. The

reacti on was quenched with water (40 nL) then the
Method Ry qyeous | ayer was extracted with DCM (3X20 ni). The

4-((s>-1-@9(ﬁphaﬁqa&§@ﬂg' E{ll:ﬁ%%@ylgg- I@eﬁﬁ&hﬁgaﬁ%ﬁlbﬁlm- tzer (100
nL) and Driné ,_dried over , Ti1ltered
tetramethgledetnbamoéndaidt ed under reduced pressure. The crude

OBO0 17 oy v NI dphetatepine clnsgloorimbeny gt Rt (1.1 &

P & indtn t RS
2.0 mmo g T A A B s AP PRI e R Q20 mL, 21
mmol). Tithe) readtiven mmixtonerveasvetsrep| 1acenh thed edowgddtoogam (dodlahdetigred 2 h. The

T Y F T T —

with DC¥ (3%18thOp- Eﬁ{ﬁomﬁﬁw&%ni FETRUELLMEHGith WRHMSBE mL), brine (50

pressure ‘an e crude product T-4 was used w t hout
mL), drietllovenBn, SO, filtered and concentrated under reduced pressure. The crude product R-3

was used directly in the next step without further purification. The residue R-3 was dissolved in
DCM (20 mL) then treated piperidine (2.0 mL, 20 mmol), the reaction mixture was stirred 2 h at rt
then the solvent was removed. A portion of the crude product R-4 was taken to the next step. The
crude amine R-4 (0.1 g, 0.4 mmol) was dissolved in THF (1.5 mL) then treated with 3,3-
tetramethyleneglutaric anhydride (0.067 g, 0.40 mmol) and stirred 2 h then an additional portion of
3,3-tetramethyleneglutaric anhydride (0.067 g, 0.40 mmol) was added and the mixture was stirred
overnight. The solvent was removed under reduced pressure and the crude product R-5 was
purified by reverse phase HPLC (acetonitrile:water). The solvent was removed on the lyophilizer to
afford the desired product (58 mg). 'H-NMR (DMSO-d): 0.93 (s, 6H), 1.20-1.60 (series of m,
11H), 2.12 (dd, J = 6.6, 13.8 Hz, 2H), 2.19 (s, 6H), 2.20-2.40 (m, 4H), 2.72 (dd, J = 9.8, 13.8 Hz,
1H), 2.95-3.15 (m, 3H), 4.28 (br s, 2H), 4.40-4.50 (m, 1H), 7.10-7.30 (m, 5H), 8.04 (t, /= 5.8 Hz,
1H), 8.26 (d, J = 8.4 Hz, 1H); EIMS: 418.5 (MH)+. Anal. (C;3H35N304¢0.75 H,0) C, H, N.
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purification in the next step. The crude am ne T-4

(0.18 g, 0.60 mmvl) was dissolved in THF (3.0 nL) and
w®Re65(183730 mL) then treated with PCT/US2005/020662

3, 3-tetranet hyl eneglutaric anhydride (0.10 g, 0. 6

mol ) and stirred overni ght. The sol vent was renoved

entamethi&n Q,{ay]ggt Cygas rermved on the Iyoph| lizer to afford
e desired product (32 ng). MP 62-68C, 'H NWR

[02BYSO- WBdrting fidin (N-FMDC-LptRnjialanbid) pentaflBOroph&iy! (ester if@bowing the
general pg_({qul]lrg l\é;ph()azl{ ggné 1 -,log_y(c i ai%shaceélrgﬂhg%bde ap tge gnlyydrl&e yielded the

: 0
desired Cé@P&M?ﬁo ?91 7\%;0@251(62%% oM ?Jg%o /%%662{5 m, 13H), 2.0-
2.4 (sericTof rd, TH), 218 18-6H)30.7¢rild,5HF 102, 02.8(Hz, 139, 5.96-3:20), (nh, 1)), 4.40-4.50

8.43 (d, J= 8 4 Hz, |H: EINS. 460, . B

(m, 1), &5kt koorkDa § 98 (idy -z IRy s B UHG 1t Rk se32.5 (kD).
PRy SNHIGR .NHCbz 'T 'Ph YPh Ph Ph O

Anal. (C%%x@}é@l- H%%)I\é_&g HO FrocHY Y DCM 1-4 N 4-AVR N

U1 OHFmCcHNHCHHINHN 0202 0 - U2 U HON

Ph NHCbz O NHZ NHCbz )<Ph Ac90, TEA Ph O 0 CHZCIZ N
Method Spem Pr-ASH , N THF, MeOH, soHZ, 10/a Pd/C AcHN O H CF

CszN\/%_' Créﬂ%godjg!, Hofly  Toobhn O WEE_NH2 0 N2 T RN~ N
| i H | Hp, 10% Pd/C .
H N N
©/ g N _~N ©/ .3
S-2
0

0]
H
HZN\,)J\N/\/\N/ THF, - HO N\)LN/\/\N/
:H | cyclic anhydride o o = " |

S-4 '
S-5

Method S

4-{(R)-2-biphenyl-4-yl-1-[3-(dimethylamino)-propylcarbamoyl]}-ethylcarbamoyl }-3,3-

tetramethylenebutyric acid

[0241] To a solution of N-Cbz-D-biphenylalanine S-1 (0.375 g, 1.0 mmol) in
dichloromethane (10 mL) was added 1-hydroxybenzotriazole (0.135 g, 1.0 mmol) followed by
EDAC*HCI (0.192 g, 1.0 mmol), the mixture went clear over 30 min. The solution was treated
with 3-dimethylamino-1-propylamine S-2 (0.13 mL, 1.0 mmol) and the reaction mixture was stirred
2h. The reaction was quenched with water (20 mL) then the aqueous layer was extracted with
DCM (3X15 mL). The combined organic layers were washed with water (50 mL) and brine (25
mL), dried over Na,;SOy, filtered and concentrated under reduced pressure. The crude product S-3
was used in the next step without further purification. The resultant solid S-3 was dissolved in THF
(5.0 mL) placed under a nitrogen atmosphere then 10% Pd/C (0.065 g) was added followed by
methanol (10.0 mL). The mixture was placed under hydrogen (balloon) and stirred overnight. The
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AcCHN N U7 N AcCHNN OHEOH DPEA reflux OH U6
U8 Method U
W@ B)05423720 (4- (pyri m di n-2-yl am no) but yl car banogd)/uw&2085/620662

i hydro-1 Hinden-2-yl carbanoyl)-4- acetam dobut anoic

am de [0246] To a solution of
hydrogenil\alijirlr:lw%@m HP%)H%H%(H gidiyatm_rgllt?v\%}gl 1%1%7250%1 rc:al'rhg\fledr%mlfﬁtration The
solvent w%s tﬁéﬁﬂ&v@@y&%%z ngﬁbﬁizﬁle%u%)m%ﬁthgrcrddesﬁom@-4 f\@slrﬁwaltl%ut further

1.85 mmol ), the mxture went clear

punﬁcatmm/erthatﬁem smep Tﬁlee emﬁuamlm Sr 04 t @083 mmpl) lwaskiessalvedhen THF (1.5

mL) therg et o rsgmmeT el B R (G0 an b eaD and stired
overmghtwatfﬁré Délﬁ\ﬂé?n%atxjaﬁﬂvéd@ AGULAYR! & ureVaRd ?l?%[a(:ﬁfc‘lt: duct S-5 was

e conbl ned organic yers
purified b@ﬂe&md: phiast HRACqncet&@Otritd: vatebr iThe sOBOntrr)s, rehoveborothe rlyophilizer to
, filtered and concentrated under reduced
afford thepﬂeég%cmr@ ueﬂﬁgz ®8hde product U2 was taken directly to

[0&5‘%1 nexjp %&%Dcﬂlfh\ﬁﬁk'&) B-d3S1. ;I%)@' perld(’;,ﬁg‘if%lg?% 2.2 (m,

then treated wt am nonet
2H), 2. 20§(S, ﬁlﬂ @2&1@)4() Cm t4H§ 2.acdd, dr- M.6tIBreeHwald)s 8 00+3elb (Zn H), 4.45-4.55

4 Th
(m, 1HD), Va5 s st (i T B HD6O NG 58 T dHE: BR s = 7.2 Hz,
5
2, 8.0 F o512 M, A 2 € A RSP s 84 iz, Ly Fgs: 4048
(MH)+. An'ia) (CdH;Qd;OwZe@S NeQBOAH, Nil tered and concentrated
under reduced ] The cr ude rrat e£| aI U-31 as

@uj C J WY
j e (0. 53rrL 38mm|) foIIovved by acetic
mm@a%ﬁ%r%ej%‘g 44 m, 4.7 mmol). The reaction m xture
[OMZS] St iStartial ofteﬂnnlrgiﬂbztmerphénylaﬂhmde wifdllowDeiM ¢ht0 mhf)ral procedure
organic_solution ~was partitioned wth aque

Method §aE|}SuI}gi dacyiphexanedigeetin ynhygrde ga@]@oggclqca%ydm y1elded the desired
compounﬁ"(% Fehedvl kA 93@“&%’#&419@)1\4&??6)‘3 “@ Pgé (0 aNifGn, 13H), 2.1-4.2

erswere washed w brine ove
(series oﬂ\hz'ﬂ@‘},Z 17f(sJ my eoQSsmdo cmn«r;re)mrm (eld .Jllﬁdlﬁé)[O rlecdiuldfe,dl H), 3. oo 3.15 (m,
de nate used di rect

I
3H), 4. 45r‘hé5 (lﬁelJrI) s7t?e5p7 4%@ PHY, Jr"rf‘e@»r %rré GUHZL s 7 ddof ve‘%4 Hg. 2H), 7.62
7= 7%\4? was a((}d ens%_g-iei ?ﬁﬁfeizﬁgey Gt ﬁeérzodo 1%%0510 (MH)+ Anal

(C30H4.N§(Dd2K)rM)e{d}WMNh TFA (4 nl). The reaction m xture was

u—
C:T}-—-
o

dimeth ui%:’{%é@i geI gr adl ent 10 0. 5 O lto 10 1: 0. 2
triethylamne) to afford the internediate
[0!2]45] fOIStdrﬁﬁg Nisin SU-fba- D'-IDQ)hEﬁyﬂhldnllﬁe Uf@lowand9thg, génédl procedure
was di ssolved in THE m.) placed under

Method %rlﬁlrleééndlmeﬁlwédﬁeﬂe apkydaide @9 Wf{rui%e @t%SISFéd:@wpound (50
f ol =
mg). ML é?&’e%r ogewgﬁ% )]89 a(g‘aa)Hs)f 3%9 9‘3’[&@2{ %0 "1"%%) (Hl ?;ﬁrzdz 06 (d, J =

nder h rni
13.6 Hz IZHQUI}@)@B 1at(§m&1mmr16 W\@ﬁs(rhhﬁlll) Q@}Bl (aeeﬂ \Ald h3r6l Hﬁ LN 2.95-3.10 (m,
and the solid noved by filtration.
3H), 445455 (m 1H), 7.25- 740(m 3H), 744(t J 7.6 Hz, 2H) 7.55 (d, J= 8.4 Hz, 2H), 7.62
(d, J= 6.8 Hz, 2H), 8.02 (t, /= 5.4 Hz, 1H), 8.22 (br d, J = 8.4 Hz, 1H); EIMS: 468.5 (MH)+. Anal.

(C27H37N3O4'0.25 HCIl+0.5 HzO) C, H, N.
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sol vent was renoved under reduced pressure to afford a
solid U6 used without further purification in the
wmeoos/1s37ep. The internediate U-6 (0.18 g, 0.42pamu53005/020662
was di ssolved in ethyl alcohol (3 nL) then treated
with 2-chloropyrimdine U7 (0.096 g, 0.84 nmol) and
di i sopropyl ethylamne (0.15 nli, 0.86 mmol). The
reaction mxture was refluxed overnight then all owed
Method Tt O cool to rt. The solvent was renoved under reduced
\Vﬁl‘ssure and the crude product U-8 was Q/?ified by
CbzHN

%rseEpra&mkHBhC ( acetzon| nrewwat eN) . - The mebMent
:was renmmed-Qn A he«Lyophlllzer Mo afford t héngest p@d

roduct (61 MP 76- NNR DNBC>d6 1.3-1.6
@T%m ZH)( %w)ﬁ(m 2@ ( ( 1)90210

(m 2H). 3.05 (q, J = 310330(m4|—|)

03.53 (d, p/:168Hz 39040( H, 6752
\«)téb\wi*ifN\/*t I id. 6 730 S ﬁkyﬂ} 08 7-30N( 1y
T o@H), 7.53 (t 1 1 28.35 §m 3H), 8.54

s, ) Bl M TTEE TRy +. Gnal/ P25 04. 0. 25
0.05 EtOH 1.15 H0) C. H, N 116 05/ 123770
/ US2005/ 020662 Method V CN CN H H | N2 NH2 O

NH2 N\ /NONH2 N\ /N O NCNOOPh ONH2 N V-1 N N
ACHN H PhO OPh AcHN H NH3, EtOH AcHNN 0 _ U-6
Method T, pr o reflux O V-2 0 - V-3 Method V
4-{(S)-2- S@wﬁ (27818 RnfyANRBHARb AR Bt Mh SRR HTDY S Yetdmatili¥butyric
ro- I Hinden-2-ylcarbanoyl )-4- acetam dobutanol C
acid anlde [02471 Di ssolved U-6 (0.192 g, 0.55 mmol) in

i.sopro al cohol O hen added i ph I .
10238500 Jbnnishidar e 00 N bBrg tg5pe rhek ) OBl fea? @ mmoD in

f X r |
dlchloronliegh n%l gga?nggfats:%&rgeg fﬁg%%ynb&hk%@gﬁgﬁﬁgz %9[2 85%01) followed by

EDAC*H(J(D ((01324 g, 20. Bhobymtiie) mantare Werit efday loxan 3@ nif. (Herdo]ut®n36as treated

ded to_th ti t d.then th
with 4yl > debe > e 002 (05 o ﬁ&b%ﬂbxwértﬁ? ?Qaav@l fure was stirred

2.5h. Thglr{é%\r%gr eagucglggéheﬁ%ﬁﬂ wafed ﬁd‘ﬁﬁ, 5@11 ﬁf?:l a‘TS \iezrr\«g\eggéfﬁxqcted with

pressure. he c e nat
DCM (3XHkeih).diTihe @binjbided oirgmicnkax&rs steed wakhesiswitlv wzitdr REOQr mfkl) doe brine (50
V-2 in ethyl (20 nL) then cooled to 0C and
mL), dried prypH Hépsé?mﬁh?fég g4 C?‘}?FB% ppger dedfuged gresswss: The gjude product T-3

was usedTnethé G tﬁﬁw‘i’tﬁ&%eilugﬂ@ls_r%lﬁ'ﬁ?éaﬁgn aﬁ%etrgﬁllﬁhtxg&ﬁdel‘\@a@as dissolved in

irre e vessel en vent ed
THF (10 hﬂe Iﬂmd uadef 4 eogal menbphwas theamo¥eBdAh@er0 gedacaided followed by

sure. The crude product V-
methanol (20 mL) The mixture was placed under hydrogen (balloon) and stirred overnight. The

hydrogen atmosphere was then replaced with nitrogen and the solid removed by filtration. The
solvent was removed under reduced pressure and the crude product T-4 was used without further
purification in the next step. The crude amine T-4 (0.18 g, 0.60 mmol) was dissolved in THF (3.0
mL) and DMF (0.5 mL) then treated with 3,3-tetramethyleneglutaric anhydride (0.10 g, 0. 6 mmol)
and stirred overnight. The solvent was removed under reduced pressure and the crude product T-5
was purified by reverse phase HPLC (acetonitrile:water). The solvent was removed on the
lyophilizer to afford the desired product (32 mg). MP 62-68°C; 'H-NMR (DMSO-dg): 1.01 (t, J =
7.2 Hz, 6H), 1.20-1.60 (series of m, 13H), 2.05-2.30 (series of m, 4H), 2.45-2.55 (m, 4H), 2.62 (q, J
= 7.2 Hz, 4H), 2.73 (dd, J = 9.4, 13.8 Hz, 1H), 2.90-3.20 (series of m, 3H), 4.12 (br s), 4.40-4.50
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3 was purified by reverse phase HPLC (acetonitri |e:
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wokiose2xod i d. MP 122-133C; ' H-NVR (DVSO- d6) :  1p@iU$1905/020662
s, 4H, 1.6-1.80 (m 2H), 1.83 (s, 3H), 1.90-2.10 (m
295310(m 4H) 3.19 (t, J = 15.4 Hz, 2H),

2H),
(m, 1H), ‘2;8’-%33 nhjsgl),réngt ’S%Pﬁ%ll{l}jé z@o(d O% %ﬁkoﬁ%ﬁ%‘a\dﬁ 260.6 (MH)+.

tﬂ@ﬁHZ 1 ,819(dJ 6.0 Hz,
Anal (sziNﬂ‘bﬁm(zo) 11°1)7 EIMS: 485.5 (M) +. Anal .
(C23H32N804. 0. 16 CF3000H0.5 H20 C, H, N. [02481 Many
nodi fi cations and variati ons of the enbodi nents
odescribed herein may,be nade w thout parfing fromthe
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FmoctiN” CT/ BI85065/ 020y
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(1985) J. Biol. Chem

drathi a 'éF{C ( 1998y K¢t er i osc\"6Fosi s, 10,
COTEQS 1 5 Amgl (1999) JBi ol m 274, 2366-2371
_CLng avgs gt ( 9 7) J. [ nvest 1@y, 2170- 2181
ABINST TN 2 @ AMN 1917 THZTovAust i n et
(01 rcuI ation, -82, 495-506 Banka et al.
(1994) %l ol. Chem 269, 10 297 Barbaras et al.
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Arteriosclerosis Thronbosis, 12, 187-193
acetamidobutanoic amide

[0246] To a solution of N-FMOC—L-NS-trityl-glutamine U-1 (1.12 g, 1.84 mmol) in

aI
AcHN -

dichloromethane (11 mL) was added 1-hydroxybenzotriazole (0.25 g, 1.84 mmol) followed by
EDAC+HCI (0.353 g, 1.85 mmol), the mixture went clear over 30 min. The solution was treated
with the amine I-4 (0.70 g, 1.84 mmol) in DCM (7 mL) via cannula and stirred overnight. The
reaction was quenched with water (25 mL) then the aqueous layer was extracted with DCM (3X10
mL). The combined organic layers were washed with water (50 mL), brine (50 mL), dried over
NaySO,, filtered and concentrated under reduced pressure. The crude product U-2 was taken
directly to the next step. The solid U-2 was dissolved in DCM (20 mL) then treated with 4-
(aminomethyl)piperidine (2.1 g, 18.4 mmol), the reaction mixture was stirred 2 h then diluted with

chloroform (40 mL). The organic layer was washed with brine (60 mL), phosphate buffer pH 5.5
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solvent wqs rcEﬁ@\[egr}@ gt remﬂdqrcﬁ;éuregq #lordomspligd)H used without furthér purification

in the next step. The intermediate U-6 (0.18 g, 0.42 mmol) was dissolved in ethyl alcohol (3 mL)
then treated with 2-chloropyrimidine U-7 (0.096 g, 0.84 mmol) and diisopropylethylamine (0.15
mL, 0.86 mmol). The reaction mixture was refluxed overnight then allowed to cool to rt. The
solvent was removed under reduced pressure and the crude product U-8 was purified by reverse
phase HPLC (acetonitrile:water). The solvent was removed on the lyophilizer to afford the desired
product (61 mg). MP 76-89°C; '"H-NMR (DMSO-de): 1.3-1.6 (m, 4H), 1.6-1.80 (m, 2H), 1.82 (s,
3H), 1.90-2.10 (m, 2H), 3.05 (q, J = 5.8 Hz, 2H), 3.10-3.30 (m, 4H), 3.53 (d, J = 16.8 Hz, 1H),
3.90-4.05 (m, 1H), 6.52 (t, J = 4.8 Hz, 1H), 6.77 (br s, 1H), 7.05-7.30 (m, 6H), 7.53 (t, /= 5.8 Hz,
1H), 8.15-8.35 (m, 3H), 8.54 (s, 1H); EIMS: 496.6 (MH)+. Anal. (C25H33N7040.25 HCl+0.05
EtOH +1.15 H,0) C, H, N.
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[0248] Many modifications and variations of the embodiments described herein may be
made without parting from the scope, as is apparent to those skilled in the art. The specific

embodiments described herein are offered by way of example only.
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bi oi sostere thereof; B conprises an am no acid or

anal og thereof, conprising a |lipophilic group; and C
w@opneyes an amno acid or anal og thereof, coPQI/USI00§020662

a basic group or a bioisostere thereof; wherein at

| east one of the al pha am no or al pha carboxy groups

Trlgattldﬂﬁl"@l@?ﬁr&em%eﬁ%adf 5QMsdd, 95%9?{7‘ i ve am no or
Tu et al. Sﬁ;}) gpt%,g 6éla%m ?Jcllo s ‘or anal ogs thereof. 3.
Gl

nif not renoved, the
gt‘;infn ZEBO&?W J{f C}feg’ %g e3’r3j/|th a protecting group
a ‘a"%eé’leéé‘ ip eR roup eORdi st i of acetyl,
van Eck gjab (000 dirge. Nagedger)iSct. Yp¥.dol99) ¢ 6298-6303

Veﬂkata@?&p%ﬁbr @@I(iﬁ%ﬁ%ﬁrmwa}%éﬁ%359 2-napthylic acid,

von Eckandstein iAni( 19948 Cdrr GpigH3piaHZ), A0S 9 where n ranges from 1
von Eckardstdf) andlAsdredrin-(R000)| Giér Opshr Dipophe nam 6napht hyl ,

von Eckasdsasih it a1t @99 53D kL ler. ﬁbf% isehby i 5 @é}bﬁh' tuted

von EckaPINeay bt alSUBS6) EzUEiﬁgt ng't? )I)H 1 Qgg—\é 2 aryl,

von Ecka?dJstPechtl b th@ of‘}f/}’ terzos f@@r (Fé?e Cl oal kyl

atur at ed
Webb et j&ﬁf ’P’ or of Clal ml wherein if not

!

Whayne ¢ @ Sc3 rﬁblxgz roup is capped wth a

Yamas}“ﬁﬂr%f“e@ﬁ%b f"é’g A0 28@&d03 r om t he group consisting of

Yamazakg gt el i1 A83) & Géth. GlerRUSBIWHRETSSR3=  H,

Zhong etdl. (194 Popride Retedrehlr Xy 9p41€6y| , napht hyl, substi tut ed

(1984) JAldp2 1y B65-FMOC, bi phenyl subst i t ut ed phenyl ,
substituted heterocycles, alkyl, aryl, substituted
aryl, cycloal kyl, fused cycl oal kyl, saturated
het eroaryl, and substituted saturated heteroaryl. 123
WD 2005/ 123770 PCT/ US2005/ 020662 5. The nedi at or of
Caim1, wherein the bioisostere of the acidic group
is selected from the group consisting of: ONO C
PHNNNOQC2 NNSHHHS O HO =S02H O NNNNH N-N
SOBH NAN~-NNg NHHO -PO3BH2 OR OH NH -CONR -11 /
\0 2 NS—I\/ENN -CONR(OH) HOOH -CO2R0O CHN O O
/ \'N :
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(ester) -ZNHM N H OHOHO0O M SO INUINH,O0-1--0
O 6. The nediator of Caim1l, wherein the bioisostere
wo@booshes7basi ¢ group is selected from the groupCT/US2005/020662

consi sting of: 124 WD 2005/123770 PCT/ US2005/ 020662

NH HNCN NNO2 NNAc NNCOREt NH NH NH N | "NH2 \' N 1111,
WHAT ISERAIMENDNGZ - - N=NH2 NNH2 "N- yNH2 ~"N)~N; ILNH2 H H H

AHNHHHSII OIl NHNHNNH -d-, NNOH ~N NH2 ~NNH2

2. - Nemédhiter efiekerpdvimlegtaxplarankpaghiZonpNFing tha-stiyctyred NH2 H

2 NHHNHHNHAHNH ~S N ~-ON)I~ NHI1"," N, N~~NH

-N- -NDN2 2N HH NNNNHN~\ J "N NNIAN
NH2 NHH2 H ‘ N NH2 N it
NH2 | I'N H Et' NNNNN /i

11N-~1) N/N A

wherein A, B, and C may be in any order, and wherein:

A comprises an amino acid or analog thereof, compﬁsing an acidic group or a
bioisostere thereof;

B comprises an amino acid or analog thereof, comprising a lipophilic group; and

C comprises an amino acid or analog thereof, comprising a basic group or a
bioisostere thereof;,

wherein at least one of the alpha amino or alpha carboxy groups have been removed

from their respective amino or carboxy terminal amino acids or analogs thereof.

3. The mediator of Claim 1, wherein if not removed, the alpha amino group is capped
with a protecting group selected from the group consisting of acetyl, phenylacetyl, benzoyl,
pivolyl, 9-fluorenylmethyloxycarbonyl, 2-napthylic acid, nicotinic acid, a CH;—(CH;);—CO—
where n ranges from 1 to 20, di-tert-butyl-4-hydroxy-phenyl, naphthyl, substituted naphthyl,
FMOC, biphenyl, substituted phenyl, substituted heterocycles, alkyl, aryl, substituted aryl,
cycloalkyl, fused cycloalkyl, saturated heteroaryl, and substituted saturated heteroaryl.

4. The mediator of Claim 1, wherein if not removed, the alpha carboxy group is capped
with a protecting group selected from the group consisting of an amine, such as RNH where R =
H, di-tert-butyl-4-hydroxy-phenyl, naphthyl, substituted naphthyl, FMOC, biphenyl, substituted
phenyl, substituted heterocycles, alkyl, aryl, substituted aryl, cycloalkyl, fused cycloalkyl,

saturated heteroaryl, and substituted saturated heteroaryl.
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-~~~ NHS HNN HHNH NH2 HN. NH NH 11 - NK Me

NH2 NH2 NH2 -N- / /<NH NH H NH N OH / "NH NH H NH2 NH2
w@25/12877%0N N~~ NI NH2 NH2 NR N ~S/ N/~ N N NCTNUBLODE/020662

N NNNR HHHHHHI H7. The nmediator of daiml,

wherein the nediator is hal f-denuded and has the

structure H2N yNH H2N yNH NH J NH H O H O HO NNNH2

QCC)#}I gfﬁtj% ro(ggé 1%986%}]6 b%sée]fégf)}% 3(25:9({%‘? /QHJ()?J??? elected from

thegroubl”éf}élétlngl\éjﬁ Ni ~ NNNyNH2 - H O X H NH H O x HNH H2N
NYNH NH ~NH OH OO _ HO N'III/NNOH N.
NIAN~/C)—I H~-Q XHOHOXHOHOOHOO NHHONH

H O H2NAN N~N~\ / NH2 H2NN~-O( Np NH2 H n Oo X
H O ~( HC%H OXS}@NWherelplb&/Q Iectedfrd}ithe
group comsi stin

H 0]

0 _
—S0,H N-N NH
AL R X~
~—S04H AN hoN s” S
N H o
—PO3H2 H NH
\ 9 )<
~—CONR; § Me N
—CONR(OH) © H
o) N-O
—COR =0
(ester) H

H

OH
)

6. The mediator of Claim 1, wherein the bioisostere of the basic group is selected from

the group consisting of:
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N f ~51" X, X, X3 ' Xs wherein Xi is wherein X2 is

F, d, Br, I, CO_6 alkyl, OCH3, CF3, or OCF3; wherein
W(X300|5,512ﬁ70 C0_6 al kyl, OCH3; and 126 WO 2005/ 1PGT¥82005/020662

PCT/ US2005/ 020662 vvherel nnis1lor 2. 8 The

nmedi ator of Caim1, wherein the nediator is

f-denyded and @ cted,hgom t Cog;rtoup &OhSIStlng\lH NH
af Gut/a\chIP)\ utaric- |pr- 1
SNAGNIE- Bl Y- Adteat I"NE,NAC - &N "9, AgNAETNRe, '&*ZP-@S(BJk “ O NH
Hac-r-bi'p- GABA, - guani df'nobut andi c- BI P- E NHE, 4- H H
guani di nobut anoi c- bi p e- NH2 G utaric-Bl P-K-NH2, and
] ut ari cobi p- k- I-'TQ* : Hredi at or NoNHCI ai VA, N-OH
SNTWRES er\rhitlm Mé S\n LMdenudl\ejd\and sg\])é\c,\} ed fro/r@
Nt he? group 6onSHst| \H
22d|rrethylglutar|cf-r-NH2 2
dlrrethyll\?FINutarlc FR—NH2 Eurarlc F- R NH2, H
GI aric-f-ri"NH2 Sw cblp NH2, ~=N
\§d%NlHﬁl CA(BNFL\RH H2, N H pi c-PRNH2N Sdcci rw[f) MNJ
r-NH2, 2, 2#+di methyl gII-Utarl c- bi p-r-NH2,
2,2-dinmethyl glutaric-BIP- R—NH2
met hyl sucgi ni c- bi SN «
kumthym@mc BLP- NH2,\ cﬁ'ut ric-F- K- N2 N ,ﬁ
ucci ni ¢ NH2, NSuNci ni ¢- N K-NKRH, \N/\N/\ NH, A N7
22d|rrethylglutaF'|cFK-NH?' H
2, 2-dimehtylglutaric-f-k-NH2,
i net hyl inic-f-k Di*Zh‘s% succ,/\:ﬁ F-K-N
1t hy lsudci mc#N{< IN hﬁ
N>, MHai rret'HyI Y2t ard ¢ OA ot - NH2, B8 utart o ANz - ENHZ N/
SUCCI ni c- Ai c-r- NH2, Glutarlc A|c R- NH2,
Tet razol am degl utari c- Bl P- R-

N0 ig SFEQ/%E}E{[?H g‘%ﬁw n_ng:EpI}‘rre N\/ \yLIt arnJ

H AcoR NH2! 0. The nediMtor of O aim 1, vvherelnthé’ HA.
medi ator is fully-denuded and sel ect¥d from fHe group
%on5| sting of: 127 WD 20 123770 F‘EET/ Us2005/ 020662 N

- /\ 0 tH, HG;I INHET NN K, NH
HWT 'ﬂ% :'g:‘ '%ﬂfm‘ A ¥ @—[{NHZ

N‘OH NH,
N N N NH, NH; NR
. . . |
‘N”/ ) N/(X ‘N/Q_B N/Q‘\/\ /‘%N N /=N
NS NS hoN Y —N ] NN
H H = H = J

7. The mediator of Claim 1, wherein the mediator is half-denuded and has the structure:

HZNYNH HZNYNH

NH /(NH

H Q H O
HO\”/\/\WN\/U\N/\[ NH, HO Nj/lk o,
s N r M N/\”/
o) 0 X o) o) o x H o
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OO\ HNO O HNO HH O HO N NNNH2 HOr,-,,” "N gqH NH
I ~NHz OO HHNOOHNOOOOJN- NNNHHH HO si
w@20601070 ~ N NNH2 O NHN O HN 0 H O N HN~-NH2PEENS1402020662
NYNH O HCCOHNOHN OO0 HONHN NHO NHNNHODO
NDOON 0O HOypj NNNNHOA~\ NNHOON 00 H
Ho Y. 8§ —~ N 128 WO 2005/ 123770 PCT/ US2RQ5/ @0662 O H 0 H
H HON HN' ,N HONNNY-) O\ NDO /I OO0
o) o £ n 9 H
H H :
N N
H o x H NH H o x H NH
NH NH
‘/’/H O 0 =z H O
H
AN/\”/NE/U\N/\A(OH /MN&[(N\‘AN/\/\H/O
H o x H o H o x H o

wherein X is ;
wherein X2 is F, Cl, BI‘, I, C().6 alkyl, OCH}, CF3, or OCF3;

wherein X3 is Cl, Cq alkyl, OCHj; and
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HNNN NHONNj H NOON IC 0O HO NNY\ OOHH
NOOH HHyl~ NNHZ HO~~~~ NNNH2 2 OO0~ HNOO
woo0s@23476H O HO N N NH H~ H H-\~ 2 HO N NNNH2CT2US20b5/020662
HINT OOHN O HOY~~~-N HN NNH2 O O O HN HOyx-- N H
H\WNH OONH2 00 OHO ~"kNII H HO siNYNHz HO-"\

S
\W ~-%I—-NH§ O\ HN LX~ O HN 129 WD 2005/ 123770
BEIDOST 620662 N-INL OO NNOON HNNIHHN
H N NNN~-NHZ HNN NNNHZ H H O HN H O HN
8. The mediator of Claim 1, wherein the mediator is half-denuded and selected from the

group consisting of: Glutaric-BIP-R-NH,, Glutaric-bip-r-NH,, Ac-E-BIP-Agmatine, Ac-e-bip-
Agmatine, Ac-R-BIP-GABA, Ac-r-bip-GABA, 4-guanidinobutanoic-BIP-E-NH,,  4-
guanidinobutanoic-bip-e-NH,, Glutaric-BIP-K-NH,, and Glutaric-bip-k-NHa.

9. The mediator of Claim 1, wherein the mediator is half-denuded and selected from the
group consisting of: 2,2-dimethylglutaric-f-r-NH;, 2,2-dimethylglutaric-F-R-NH,, Gluraric-F-R-
NH;, Gluraric-f-r-NH,, Succinic-bip-r-NH,, Succinic-BIP-R-NH,, Succinic-F-R-NH,, Succinic-f-
r-NH,, 2,2-dimethylglutaric-bip-r-NH,, 2,2-dimethylglutaric-BIP-R-NH,, Dimethylsuccinic-bip-r-
NH;, Dimethylsuccinic-BIP-R-NH,, Glutaric-F-K-NH,, Succinic-F-K-NH,, Succinic-f-k-NH,,
2,2-dimethylglutaric-F-K-NH5, 2,2-dimehtylglutaric-f-k-NH,, Dimethylsuccinic-f-k-NH,,
Dimethylsuccinic-F-K-NH,, Dimethylsuccinic-Aic-r-NH,, 2,2-dimethylglutaric-Aic-r-NHo,
Glutaric-Aic--NHj, Succinic-Aic-r-NH,, Glutaric-Aic-R-NH;, Tetrazolamideglutaric-BIP-R-
NHj, 3,3-dimethylglutaric-Aic-R-NH;, Dimethylsuccinic-Aic-R-NH,, and 2,2-dimethylglutaric-
Aic-R-NH,.

10. The mediator of Claim 1, wherein the mediator is fully-denuded and selected from the

group consisting of:
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OCN HONH2 NN ONHR2 HN AcHNN H 0 11. A

nmedi ator of reverse chol esterol transport, conprising
wa@2aenpgond sel ected fromthe group consi sti nBCDUS2005/020662

G utaric-bip-r, E-BlIP-Agmatine,

(4- car banoyl butyl ) guani di ne-BI P-E, d utari c-bi p-Kk,

(4- car banoyl Qut yl ) guani di ne- bi p- GABA,

Oy fbtcar bamoyl BUN) guani di ne- Bl P-  GABA,
utaric-Ai C_5§Mti ne,
~4-capba I b guani di ne- phe- GABA,

: 4,',34- dilmethyl gl utari c- phe- Agmati ne,
AcHN/\g . gNutaric-F-R, Qutaric-F-R Qutaric-f-r,
i -bi p-r, Succinic-BIP-R  Succinic-f-r,

glutaric-bip-r, Dinet.glutaric-BlIP-R
succi ni c- Bl P-R, Succi ni c- phe-K,
Di net. succi ni c- phe-k, Di net. succi ni c-Phe-K,
3, 3-di net hyl gl ut %ri c- phe-agmati ne, Di net.succinic-
Lo r, glutaric-_M(ethano)Agmatine, Gutaric-Aic-r,
a

u
Di 7
Di

ric-Aic-R, (IHtetrazol -
-yl ) gl @ ar arfi deMNBKFP- R,
- di ffet Hlyl slicci ni c- Phe- agmat i ne,
D met(- Succi i c-Aic-R 3, 3-
' opentyl gl utari c- Phe-agnati ne,
et hyl gl utari c- F-agmati ne, gl utaric-Phe-
Bi s-Boc), glutaric-f-cyanoagmati ne,
(tetrazol eam de) - Bl P-agmat i ne( pyri m di ne),
Succi ni c- Bl P-agmati ne (pyrim di ne),
3, 3-spirocycl ohexyl gl utari c-bi p-agmati ne (pyri m di ne),
o 3,%—2 Di et hy[gl yg,ari c- bi p-agmatine (pyrimdine),
"3%spi rocycl gpentyl gl utari c- Ai c- agmat i ne
pyrimdine), 3-Dinethyl glutaric-Aic-agnatine
(pyri ffi dijne), 3, 3-spirocycl opentyl gl utaric- Phe-
di-ref iyl am no) but ane,
y mett hyl gl utari c- bi p-agmatine (pyrimdine), and

AcHN

ycl opentyl gl utari c-bi p-3- (di net hyl am no) pr opane,
€l n any underivatized am no and/or carboxy
termnal amno acid is capped wth a protecting group.

12. The cgnpound Di net. succi ni c-phe-k, wherein k
HO i protecting group. 136 WO
5/ 12377 PCT/ US2005/ 020662 13. The conpound
© met. glutagic-F- R, wherein R further conprises a
protecti oup. 14. The conpound dJutaric-F-R
wherei n R\ferther conprises a protecting group. 137
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11. A mediator of reverse cholesterol transport, comprising a compound selected from the

CN

ZX
zZ

z—4

group consisting of Glutaric-bip-r, E-BIP-Agmatine, (4-carbamoylbutyl)guanidine-BIP-E,
Glutaric-bip-k,  (4-carbamoylbutyl)guanidine-bip-GABA,  (4-carbamoylbutyl)guanidine-BIP-
GABA, Glutaric-Aic-Agmatine, (4-carbamoylbutyl)guanidine-phe-GABA, 4,4-dimethylglutaric-
phe-Agmatine, Dimet.glutaric-F-R, Glutaric-F-R, Glutaric-f-r, Succinic-bip-r, Succinic-BIP-R,
Succinic-f-r, Dimet.glutaric-bip-r, Dimet.glutaric-BIP-R, Dimet.succinic-BIP-R, Succinic-phe-k,
Dimet.succinic-phe-k, Dimet.succinic-Phe-K, 3,3-dimethylglutaric-phe-agmatine, Dimet.succinic-
Aic-r, glutaric-f-(ethano)Agmatine, Glutaric-Aic-r, Succinic-Aic-r, Glutaric-Aic-R, (1H-tetrazol-
5-5-yl)glutaramide-BIP-R,  2,2-dimethylsuccinic-Phe-agmatine, Dimet.Succinic-Aic-R, 3,3-
spirocyclopentylglutaric-Phe-agmatine, 3,3-dimethylglutaric-F-agmatine, glutaric-Phe-
agmatine(Bis-Boc), glutaric-f-cyanoagmatine, glutaric(tetrazoleamide)-BIP-agmatine(pyrimidine),
Succinic-BIP-agmatine (pyrimidine), 3,3-spirocyclohexylglutaric-bip-agmatine (pyrimidine), 3,3-
Dimethylglutaric-bip-agmatine (pyrimidine), 3,3-spirocyclopentylglutaric-Aic-agmatine
(pyrimidine), 3,3-Dimethylglutaric-Aic-agmatine (pyrimidine), 3,3-spirocyclopentylglutaric-Phe-
3-(dimethylamino)butane,  4,4-Dimethylglutaric-bip-agmatine  (pyrimidine), ~and  3,3-
spirocyclopentylglutaric-bip-3-(dimethylamino)propane, wherein any underivatized amino and/or

carboxy terminal amino acid is capped with a protecting group.

12. The compound Dimet.succinic-phe-k, wherein k further comprises a protecting group.

136



WO 2005/123770 PCT/US2005/020662

13. The compound Dimet.glutaric-F-R, wherein R further comprises a protecting group.

14. The compound Glutaric-F-R, wherein R further comprises a protecting group.
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