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scavengers of tissue chol esterol 005/ 12

lipid and PETLIISOOHS0R0GED transport lipids in the blood Low density lipoproteins (LLDLs),
and high density lipoproteins (HDLs) are the major cholesterol carriers. LDLs 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
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[ 0009] Each HDL particle contains at | east one copy

(and usually two to four copies) of apolipoprotein
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Thromb. Chﬂbbﬁ@ﬁtl}ecémlﬂetl al., 1997, Bar.pk €Vianinvesn. 27f‘299 307)
at her oscl erotic |es i ons, and paqtenti al

[00&0k es sﬁemfablﬂnem%&u'@@men%s?%@n éﬁé@@taqurladwwwh&ﬁfgéh% HDL and
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[0012] Third, direct evidence for the role of ApoA-I

was obt ai ned from experinents involving transgenic
w@eiosatmse The expressi on of the human gene f or P@PUL2D5/020660

transferred to mce genetically predisposed to

di et-i nduced atheroscl erosis protected against the

devel opnent of aortic _|esi onlsél&Rgbl n_et al
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PNAS. USA 91:9607-9611: Liu et al., 1994
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(Duverge&arﬁﬁgbéﬁgﬁaf 2 as?:g 72@ gxlfe;r/geq et Sf t %?Eg,g%e;fzgslc eQV\Tiﬂ%mb Vasc. Biol.
16:1424- Q 92%@ inoﬁans§ékﬂ@|rﬁﬁﬁ’l7ﬁeré eleSﬁed-lé%l% ot"RFhamAhoNd. protected against
Bur ke% et al., 1995, J. id Res. 36:1463-
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cre G SRR AR A B L SRR By o014

1473). HDL and LDL regul ators and recognition of the
desi rabl [i ty of decr eaS| ng bl ood I evel S, of LDL has
Current Treg ats ¢ 03 gf ang Oy 11g c However ,

N N R T EU—
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led to thq dwbl@d@lent(qf)a myinhher of deighi h@vieyers axhy of thesg @@gs b#vieamdesirable side
terru

eects and g PRl o it ol BiaB) e Thl Fegied jpsqpbination

with othelpﬁf;aé@_ TREde Tt s-alill Elictapedtit Bbategiadidciagé.est i pol
hydrochl ori de” (COLESTI D, Pharmaci a & Upj ohn Conpany)];

(K)%ﬁlesa%ﬂtlblﬁ&n m&&hwh&h'lﬁbﬁughﬁé %%ﬂlcﬁf lorsyBhaas fr@mthe intestine to
I"ocKI ng FIVCCOA

reduct ase- enzynme involved in

mnmeemgr@oldstmym (QUES TRANT IGHbyBes ek MyersS@viBDRNd colestipol

oiiliou I e Mo Bl

Bristol -Mers Squibb Co.), and atorvastatin (LIPITOR
(Mdgaris, Wwhitheinhibjt; choBstenslayhthesis by blatkéig HMGObA reductase— the key
vitam n B-conp] ex whjch di m ni shes production of VLDL
ewe ingolyed g% Chgjestero) gwth%gs leest-r, Loy astatiny é\dﬁ}/é\g% Merck & Co.,
S8
14629 daflrki? %\gﬁucﬁe&ek’i%& fofl ¥ %ggmgﬁngaep%ﬁgétl :i)l(r)z{r}gstta{‘l\?/ (MRyvacHoL,
Bristo$ M yernfxgleish CO S chndtatcansstarin (RIRTOR, Wohadtambelt)lyi a
the same 4 WO 2005/123686 PCT/ US2005/ 020660

( Hcl %h amcn issarm\;v%tgs golubla votf br%tc%m ﬁe-)ERCNch it & Ig]roél}lc%og of VLDL and

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



(LOPI D, Parke-Davis)]; (5) estrogen replacenent
therapy nmay | ower cholesterol levels in
weowsAmeso®pausal wonen; (6) long chain PCT/US2005/020660
al pha, omego-di car boxyl i c aci ds have been reported to
| ower serum triglyceride and chol esterol (See, e.g.,

BI sgai e(rbe gtU E)fbﬁ%{ (2%80\]]\41%§ \’g&e&e%\)@sgé-/aé@rf%@ Vﬁagd gemfibrozil

(LF@{BID ﬁigrkegﬂgg] 344: U.S. Pat. . 3,773,946: U.S.
’ 344; U.S. Pat. No 4,689, 344; U.S. Pat.

NO 4, 689 344 and U. S. Pat. No. 3,930, 024); (7)

(D EhE eplaserient therapy, glay dowerisbplestersd devels ig posttymcgloppaés[al women;
No. 4 711 896 U S. Pat. No. 5,756,544; U S. Pat. No.

(ﬁ ﬁﬁg Zl@a% , al PROSRERS &iSarBbx AR h&iO! hdvk). BeenPadporttld. toP lower serum

, and azolidinedi one derivatives (U S
triﬁbyceﬁdeaﬁd 200ipstenob (Skes elgnsBidzaer toalerliong, &ekipid Res. 39 17-30; WO

ob b2l XEF, B8 R 4 GATpEE OB 3 Rt S8 s, pat o

3@'79'9@§t@rsobatsNfoeh)68§|3¢2l/3@% PHDING. 2168b 3430 S5 tPhlMN AlUS89,344; and
RCT. I'ndeed, nost of these current treatment

Uéi&até@1é§39@@éhr to operate on the cholestero
transport pathway, nodul ating dietary intake,
e [ 1 I ster n .
SRR AR, SheISLELE1 B, Pl 191606 . Pt o
swsemncmegmeml 6J5Dé,7993)0ﬂaﬁdsphmes/o’édmlﬂ:hol (S pRdteNbi 4613,593), and
role of HDL, . i Its associ at ed
zfﬂlllggf;ﬁ&nppcieawaqupst %sp,l)ag e@?l 6@85§g@h§{e disclosed as lowering serum

Uﬂ%ﬁ%ﬁggg&;&gﬁé;n§q§&ﬁ§e human clinical trials

IZIng reco nantly produced ApoA-1 were

n I I -
REE S BT ASY RS L Gag SRAGEE il e
HDL levdt9antbstindulite RIOL. h88, ndastief thésatcufrentUpdahent stt@8dies appear to operate
At heroscl erosis 2(6):261-265); see also M Eriksson at
on the chelssigral dsnsportatingive merulapng dietarpingales seapelings synthesisof cholesterol,
996, Fort Worth; Lacko & MIler, 1997, J.
andthe\)ml"%?“?a“o 8:1267- 1273; and WD 94/ 13819) and were
ApoA-I A oe raafflerios Elgpércivl edterblenih 0- Tech
(égharnaprOJects Apr. 7, 1989b1 Trials were al so
SlerrptI@ow%uquthAnm&\eqtlal soler efaHDIepitd: ,cb@thoénoqxdmd its associated

phospholg;e ﬁs gﬁ{e %%&Ec%ogﬁ%ﬂln%f ea?hr(]aa s?f%% né}% S, tgﬁlgxén oc;f{ngzal trlals utilizing

recombindfitly prd@uddd, ApdAY werd\dshimb@dedNdisédnbinned@nappatendll re- commenced by
1993, J. L|p|d Res. 94:139-146; Levine, W) 96/04916).

UCB BelgsyiavBharmapeqiectar @traiy 199% 1 M3 &%@sﬁ%ﬂé{ dan- W0 H9PReDrug Status
Update, lggzd}llﬁltg}o%cnle%ﬂg iﬂ%)eléif 26@21)5/'\ ga]so rﬁkﬁgﬁssoﬁ at 6§ estsgalrﬁh I%ole of HDL

ar ge

in Dlseas'eS)rQ\l'd‘nflbﬁmNovaUCb q&p@nsdrwwdrm na@dﬂ&avhue% 1&@7 J. Lip. Res. 38:1267-
2005/ 123686 PCT/ US2005/ 020660  si gni f i cant

1273; angrdWO¥ 21 iﬁrl&h gn@\ ePre é@ﬂ@@@@dbﬂﬂdl digcoptiowedebis Birrdecth @harmaprojects,
Apr. 7, 1%%9& 30 LA >; \g?re glso it? {edigl:glélgt b Ahi dy tﬁealggr Itl%%h ko(C%%\?i’"Reconshtuted

HDL as a Treatment Strategy for Sepsis," IBC's 7th International Conference on Sepsis, Apr. 28-30,
1997, Washington, D.C.; Gouni et al., 1993, J. Lipid Res. 94:139-146; Levine, WO 96/04916).

However, there are many pitfalls 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;



[0016] In view of these drawbacks, attenpts have been
made to prepare peptides that mmc ApoA-1. Since the
wkas/azise/i ti es of ApoA-1 have been attri but edPdDU$2085/020660
presence of nmultiple repeats of a unique secondary
structural feature in the protein - a class A
o anphi pathic a-helix (Segrest, 1974, FEBS Lett. .
significang ghapyiactusine and Jepreducbilify problegygnusbRepreggmesyith eepge to stability
. j ' , : npst efforts to
during Stdc:fg%‘uc’ 3%19‘%@%5?%@&%%’%:‘ﬁ%‘r’ntsar‘ﬁﬁg‘%{fﬁéfzg%}“%i ty of ApOA- I
[Obasle flGisedf ditselArvdbacksy apemnpts dase bBerC halle torpadpaeSpeptides that

~ A-type anphipathic a-helices (See e.g., Background ,
mimic Am/‘siu Sice e kay agtigtiepat Apadyd hage Be, ag@wumddo theggesengmef multiple
kncor. rein i A t] y_ fer SUSNEIRY
pets o ASHRRY RAFURE LSt STy SRR 7 SbSLE Bt et

(Segrest, 394, ISR Eélr. BE2UN TS, S Erepedd tal . €99 ARSERINSe Struémbey Fahction and
A u, Lys and Leu residues arranged periodically so as

Genetics 8ol Bok 1) amogingfifirpratohdesign pratidgs whishhmémisatheactividpof IAReA-1 have

focused g{l] ddeh %{}Igé) hp%?){i esf ?v%?c (férr%]rll‘ Kgg%espt%%%(%%&gﬁjk}%%%é%%%es (See e.g.,
Backgrouht kdisdubdi®nsein ©IS. .Pal. M6k, 6137662l and@)806,799; incorporated herein in their
255:10651-10657). The ELK peptide shares 41% sequence

entirety by seforenes/thgiet). t he 198-219 fragment of ApoA-I. The ELK

ti de was shown.to effectivel assogci a Wi ih .

(8RB oot | BB koG e o REERE o Eafidy pepride composed
irely o801 LA af DOEFdsideSs @frariie@AyetiodiKalB §d agto frm, anl@B8phipathic a-heli
Sntirely PNAS L,?SdAaSO: 11378- 11540; al%gi ?eeroelt' a}f. , 3119084,1.m aélci ené%at ¢ A
with equaldgdpopbilpsad Indrepdiebivefagas GELK prpBde”) BprushinNaiatfal?9, J. Amer.

chon. 58 3Rk PRI R L PR el 1005 e

ELK pepfBé 8h&iko3edoysedlérice mpRAody withaRe U b 200 FRigRient BAARHAAN The ELK
these results, it was suggest ed that the 44-mer, which

peptide wag shewie tauelfesti vely assositarivithliphosphrolpide pid mhmisadoate of the physical and

e SRS e Bl o SRS R ARSI VR 4, e, 1954

Science &BW@)ZSS%@QI&%irﬁ@QE Ber 1980y dipriNNak AN a B AR] 1985, J. Am. Chem. Soc.
anphi pat hi ¢ peptides called "LAP peptides" (Pownall

107:7087€1093).. A di@g80of thN,&g-rmﬁAue?ﬁc(lm)ic 385 Jat@1feand @paone@hpseky mimic ApoA-I

than the BpidpttypEE SR ERE- o dh AN 0 AR DL It 4Toprebieh pffpeuated in
the middfeOby a RREKfREler (dithe2 BBy 30610), RPEREntON thd InthifhaPiBEiiBhl domain in

studies wth fragnents of native apoli poproteins,
ApoA-I (Nekagaah et AR 198ptsudes. wer e desi gned, named LAP- 16,

-20 and LAP-24.(containing 16,. 20. and 24 ani.no acid 1w

(OP8F Guedothes it b BN hosrlcuarhinda R dPHRE "EAP peptides

(Pownall RERL! (%) PRAKEUSR B85 2R4S 159 LW W /D 1DBE In: Peptides: Synthesis-
apol 1 poproteins and were designed to have hydrophilic

Structureffaweon rRyghi and dSioss, £dvarfere Ghbink €ot, Fookkad sILA26§366). Based on
i i D B G RSl 1P peni e dsiged
named L%ﬁil%,”fﬂ:z@ﬁﬁ? and @Aﬂ@ﬂ(@&ﬁéil&%ﬁ%@ﬂ?’@ﬂ g@%ﬁl@&! m%fbues?rr%hctively).

ese studies, the authors concluded that a m ni m
These mddehgmphipathR(pepadesthhers nosseqears hampldagy wittotheepolipoproteins and were

designed lﬁlg B—{a?é g@a%lpﬁigicp{aggsegrtglarﬁge ?n gorgaenlne? %Rﬂf(g ?ﬁehclzlgss A-type amphipathic

helical domains associated with apolipoproteins (Segrest et al., 1992, J. Lipid Res. 33:141-166).



[00191 Studies with nmutants of LAP20 containing a
proline residue at different positions in the
weemaerssss | ndi cated that a direct rel ati onshi pp@KIS1085/020660
between lipid binding and LCAT activation, but that
the helical potential of a peptide alone does not |ead

to L tlvatlon sin et. al . Biol..
From theg i ien6 G20 g3 G2GE8) thoh gyl 1t Oar%)sé%%@z@%fs necessary to
confer hptl(r'bﬁldhl%l ﬁr?fpéi’ﬁ@@t%%O&Fﬁrﬁ%hlpﬁhféﬁﬁpﬁ&st he middle of the
peptide reduced its affinity for phospholipid surfaces
[0839el IStthes wsh attdnitd of LARZ Onminianzing a p€ihie ré¥hdueant different positions

certain of LAP peptides were sho
in the sERBAGHOIIGe Db AR, ORI il apvEBrimg e and LCAT

actlvatlorﬁ )6htstﬁn§t tfe hEl‘???ﬁ BStefittd Ok pEﬂldMHl&{E doAPnHapid t@qJSCA'H" Qctivation (Ponsin

e presence  of lipids (Buchko et
etal., 19&69 %BzoJl C}Bmo 261CHEHN02TN56) MG Se @%preidmoe] of thus lﬁh.x breaker (Pro)

close to thg méq'ldle? E &%ﬁpﬁ?ﬁé&?&eggts%qydfgg 108 08 qul“a S %r g%lti As its ability
to actlvat@.'ECEﬁ?? .hg&b}ﬂle defisindiaRe Lﬂgtpeﬁlg@ésewé} sﬁ@\gﬁ' ﬁp?ﬁd I?)ﬂg%;hggglds (Sparrow

el 1 ces of Kannelis et
et al., su;Ba)o |contr<ﬁh:ﬁ8}7| ex2bH543o: t]l&éﬁtéﬂt]lﬂ)évﬂﬂch Ba@rmptidet aralhel,lcal aB88he presence

iol. Chem 258:2290-229 The sequences
of lipids éﬁéeliﬂﬂ earfy | Qbsiyddel (e %7&(6013?93%%‘&?# p%lfcmgcefh%lm PR, Peptide
g f class A exchangeable apolipoproteins in
Reseamh?g i nghydrophobi c nmonment (Ei senberg et al., 1982,

[0B20)UT e S2PRst3 €1 uB THeve adytlthesibad QEptdieStdoh’quécb of (ISe@r 24tamino acid
et al., 1990, Pr oteins 8:103-117; U. S
residues t@a@gregg)@equ@qg emology ayith the b@tﬁeﬁ ggAp@‘ﬁé (Kﬁ@phs etal., 1980, J. Biol.
{ |
Chem. 25%@ flglgil l\@?ﬁd?ﬁ%&fgqgfjﬁf 019§§ rg)m%%§%e2§€m2?%@?%@g *The sequences

were spebiiehllyldssigitd ©f Merhidothet artﬂ;ﬂﬁpdﬁaw}[bgcﬂ dl(mdzﬁh§©ﬂ cbRarsgedchangeable
di stribution like the "18R' pepti de,
apolipoprotsas igtterms §f @H&mwlﬁﬁmm@@ewe@& bt P Nagire 299:371-374) and
tyv t VRES
charge dlgﬁgﬁ]dér?&%égi%ﬁ af { oin@e()klé)l (gtg'?lg gecr easégJ ?I %ﬁdﬁaf %GM ? §8)- One 18-

residue plépﬂldﬁ, ithe "8t b@tiﬂgAww dasigned 51 b8 & sna@tell cAsd-Avehelix (Segrest et al.,
helical content in the presence of lipids (Kanellis et
1990, supse). Stydjgpwith thesg geptidesprchothereptidesduyvipgaroversed charged distribution,

like the %@&g&?%%S&%@SH%Y é?&?ﬂ tPEat (%bgg,dlgigggell 1 .1s %E;]técr%l for activity;

peptides m 4 02psel Otarie Epwibdtiat cliibit dﬁb@l&ﬁ’sethp@i aﬁﬁnltﬁ&:{ﬂve to the 18A
262: 9389-9396; Anant haramai ah et al Adv
class-A migtics Bidop lovgihelica] coutgt. inthyppresense Oéaagé.ﬁga%elhﬁo@mlpdgégo J. Biol.
[ 2 e e
Chem. 25501148k 11 3%, %m@ﬁﬂ Paﬁnff&ﬂ g di Oﬁbﬁzﬁ WJ;BPaZpéﬂ;f%bﬁ%m 10255; Chung et

sequences I Ces

al., 1985DgeBisleshenedo: Aozsst 1262 Bpall et alal1987199Biol. Chem. 262:9389-9396;
Arteriosclerosis 10(1):95-105; Venkat achal apat hi et
Anantharamaiah 20@/1, 1 99b) ADCE . Med Bidn2 8B 18149).. | nteracti ons,

0B 7 R r @t asRiae gt 2 AR ST B o fisseavences
of the Mlic@AGT H&}ﬁhﬁ | Apo Rl hire aﬁ%pﬁédhe%bﬁgﬁethAh&ﬁﬁar@ﬁlaﬁHfTEtnal 1990,
ApoA-1. Like the peptides described above, the helix

Arterioscleposiedl061): 231 €5; p&(pmka@b@hﬁagatlpogﬁ wi.v di991.c Wéalg&pnbarination and Biol.

Interactzocﬁs,ugtﬁr eS| dgﬁ§fzhé ﬁ\,ég 0@%8 ?2 ge%ﬁS%%vag%g%%gt%c{%% O)f6 giglétlfymg the most
prevalent18§lahd Mea¥h pbafigesf mmhs}pota@shzéd MeRéAUWThufilaH A RAEH Like the peptides

described above, the helix formed by this peptide has positively charged amino acid residues



at the center of the hydrophilic face and a
hydr ophobi ¢ angle of | ess than 1800. Wile a dinmer of

W bios/1pegd | de i s sonewhat effective in activatPaQULLBAT020660
t he nononer exhibited poor lipid binding properties
(Vénkatachalapathi et al., 1991, supra). [0022] Based

clustered glgn?{ygll@ﬁh %J{y@ropét élgtlgttSIf géege ﬁgﬁ%%&y%ﬁ%g%g%gi%@&ﬁidues clustered
at the celﬁgxs(')fgtﬁé ‘ﬂgd&?ﬁ’ﬂlb% M LRy FHOBI 1 Sield BRn QEO‘APW?HIE -a dimer of

Signi ficant is thought that” an anphi pat
this peptide he lsomevhlmt|effgctp@smtacue¢ty1gdt@£@edlerm@lcmrmsxtﬂbusd eo@dhpld binding

t he |I|c- dro obic interface and

pmm@“Wﬁ‘%%%?@E%ﬁ F@@G id residues clustered at

?‘ cen st ? Plflmtagﬁl orDY;{j(/z%hétﬁdlgs hanané ielatﬁﬂk“d%g‘&ilb@@ fabove, a set of

Ipild affinity a LCAT activation (Venkatachal apat hi

“rules” hat eradrged b9 @dsignisgipepides Ahmhtnhiara e fahx:tEm oflApoAals Sighigicantly, it is

ndi cat ed t hat e_negati vel arged Ju resid t .
thought gl G e PR f-hel hAgHE SRULLSTy PR fpsignt sty o T Sydrophilic-

bj f

hydrophdbfty ‘eff‘%r%@@ AR En SRTRPI) HARRLY el the conter of the
hydrophili&fimatihesqaired v lipid afifinjty 389 LCASIupataption Flerkhechaapathi et al., 1991,

supra). e astzgrgglfalh zgtlscrt]ltd h}g}% %g;@t ha cattegcfﬁdr phObI C\l)eg)[ %hﬁqggcﬁ) tE]u residue at
position 13 8f fls 2B %hﬁ@ QE %% od% GO ﬁ&)@ghbﬁéd%wtlﬂﬂ ‘flhealllﬁﬁ’ophoblc face of the

accounts for t tlon of “discoidal particles
a-helix, Iphys g ithporpeyt rotte sn dr@Afidadtivetiad gAnaitharhmalahpésdal., 1991, supra).

Furthennglgel( %}elsr‘Silérl %S%g%rﬁwl %g&)@ﬁwh@pc aqncﬂeh&l;g angle) of less than 180° is
required FSFdpRiBd 1i l#) O%B%%gfegp@(ﬂpbl& 3ngl ﬁéoafndla?s%sacc&!ﬂﬁé" fok3e Fotmation of

required activation 3/25581). [0023
dxscmdall-;ltavﬁﬂ&rhavdgstbe peptides apuod mme;lgb of eledqiid bilayeg (Brasﬂees, 1991, J. Biol.

or_desi gnin oA-1 agan to date the st ..

Chem. 6%@&1@29%&1@& AIQ OFSENGU] St ea?gs%%llswa thgsashij?%ﬂlomy?/gngle of less
than 1809fs r&;]ﬁ're@% NMERY aQﬂ‘lvatloHt(W‘é ??9)@95’81 None of the peptide

agoni s escribed in the [Tterature have been

[(ﬂ)eBDnStH(&t(eMér t desphe ths qfrogresss ima ebircidyting h‘tmslﬁs ’( lfKBT designigg ApoA-I
. need f %r t he devel opnent of a s abL .| ec éa

agonists, ffp rﬁlia@st € R8st ARaA \Ix.agcgmaﬁ AOSROTe PN AR 175 aPe"IO Pl theypctivity of
intact Ap?an L gﬁggf&%}g%ﬁf? Lsi(sgde;ﬁg%l%glqgl{ Elite Pa{t\ﬁrglq{agg:oé(earllndemonstrated to
be usefuldisraadrtig. RChus, Bwu:d‘nsmh&ed dbrethe mwlapmm oﬁ aafabkrmolearie that mimics the

activity g% LA;:):A PRt 8{? gtll\?c’eﬁ)u |Slé%fﬂe apgvce%g fgﬁ ad%% gt]; ulglrc(:) LllcoenalPreferably,
candidat€hidi %s%%l@éﬁgtgrﬁotﬁ’fm(ﬁf&t I'Agg &1ifaet ngqen shuth I¥olecules would be
ple

eluc ated an e princi desi gni ng organi c
smaller tl‘mi edstirgspeptitie agdrasts, Land thaee bofadépidAetional epeatriun dlamever, the “rules”

ummary of the | nventi [ 0024 or . of reverse
for desighiig] GEMSIS hedigfefaft R *EY yve e%%%%ﬂwﬁ attg grglethe principles for
1 5800320660 CA C CB
demgmn?@%@@%%&ﬂg?ggﬁyﬁp%%%§g%§§gf%ﬁygﬁe I n a%&gorder and
wherein: [0026] A conprises an acidic noiety,

conprising an acidi¢c group _or a bioisostere
Sunimary of the Inventlon

[0024] A mediator of reverse cholesterol transport is disclosed comprising the structure:



thereof, [0027] B conprises an aromatic or |ipophilic
noi ety conprising at |east a portion of HMG CoA
w0 edaatzm8e i nhi bitor or anal og thereof, and [ 0P@BUSI005/020660
conprises a basic noiety, conprising a basic group or
a bioisostere thereof. [0029] Preferably, at |east
one of the al pha a _or al pha carboxy groups have
been renoved fr : '
term nal noieti

phenyl acet yl ,
quorenyInethyI
nicotinic acid, a s ranges from
3 to 20, d|-tert butyI-A-hydroxy ph' napht hyl ,
substituted naphthyl, F , , substi t ut ed
phenyl , substituted heteracycles al kyl, aryl,
substituted aryl, cycloal kylTfused cycloal kyl,
saturated heteroaryl, and substituted saturated
heteroaryl. [0031] If not renoved, the al pha carboxy
[082Fup métemreAeBamq,C omyhedn ant order, pn@wéeltetm g grou p

ect fromthe consi stin ..
108281 AvseBries o A pof e A cheBlly Banhf  bioisostere
thereof; Naphthyl, substituted naphthyl, Fnoc, biphenyl,
substi t ut ed phenyl, substituted heterocycles al kyl ,
[0827 , Bubwnprises ed aettmyatlc Qlybpfaxdtllkcymoﬁt)a@empnylog @4 ll¢egt a portion of
t ed heEeroar and bstituted saturated

HMG CO%&F@W@%PWIM BEL3T %%gtegeé’g’taélﬁes of the acidic group

be s& dla bAdnbley. 96 gﬁsﬁéé’ﬁﬁhs% H&p%ﬁ'ab%lwere thereof.
2 5/ 12368 PCT/ US2005/ 0206 C 2H N

-C2 NN~-SHHHSO HO -SO2H _ 0 NNNH -SGBH N N N

[Ob:ll\h] géi‘lg{ Eﬂ) abf_%sthne o?_|he af\l 'l_1|a amcl:r%“or allbl-hg car 0}(}’/\| groups %ave been
removed from their respective amino or carboxy terminal moieties.

[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 3 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.

[0032] Bioisosteres of the acidic group may be selected from the group consisting of:



O OHNO -CR2R O N ~O (ester) NHM ON H OH/ OHO
~NH Me SNONINUINH~N,O-O I |I 0 10 WO

WQR 2511388686 PCT/ US2005/ 020660 Bi 0i sost er es 0PCT/1182005/020660
basic group may be selected fromthe group consisting
of NH N-CNIN-I\I02 N- Ac N-C(IEt NH NH NH N ~NH2 H NH2

NNH NNH2 'NNHL2 NJII" ‘NNKNHZHHHHHNH
_kdH S O HNHN-NH2 H CNIF~NHD - - N
~NHVe ~NA,/RME2 N N NJl HHHHH N
_ked, NH N "HN- |NNNL1§§:2 (NNHZNNNHZ

N HH I‘].IN~~NN~~NNNNNNH@NNNI-|2N HHH
—BON N H2N iN—T\lN NH NCN~N~ NH2 Z/EHNﬁt NN HH

—SO4H AN H

N
—PO,H H
32 o
—CONR, g Me I< /\N)Qo
—CONR(OH) o ' H
o N-O
_COZR i /4 \/Qo
(ester) N
H
OH OH
o)
D *ﬁ
Me S/ O/ T —N 0
0

10



NNNi~NN; NNINNNL NN N~~~ HN~ \~iJ -N
~~N\~N31 I HSHN HHN HNH2 NH2 iINHNHNH
wobkEsNegsd " NH2 N, \ NH NH H Me NH N NH NH HO®RSN05/020660
NH2 OH 21 NH2 NH2Z NR ININNSI N~S NN NNN-~R
IN_NITAL-j NN -N~HHHHHHH[00331 The

follow n diators are, disclosed in accordance w.th
Bi9FIFIEIS 04 eSS ETHEHIEY ba SIS oS consisting of:

PCT/ US2005/ 020660 O- ~-O NH HOLB NH O NH H2NrO NH NH

0O C~NNR2NH”Av OH a N HNyNH H2NyNH NH HO
NHJINH HOVND T OnNMPz NH2NOAO NH NEECRt H 204 AN N O NH QH

.l .
- J\¢LCk§JNMth\HQNGEHaﬁﬂiﬁgNww&§§ﬂ \NJWwa \NJLN)LNW

N
H H H H NH H H
l 0] J\ﬂ-l NH ;H—NHz j:\H N-OH
| |
\N’LNHz \NJ\NH2 N7 "NHMe N7 “NMe, N NH, N7 NH, \NJ\NH2
H H H H H NH, H
H
NH NH H NH N= =N //_,:, NN
AN H\ O. /H\ /N e /’N\/ N_~ N\ ) | A
8" "NHz  ~““N” “NH, N "NH; N P
H H
Aj X J‘f/j 'l\l o ﬁN N
U HN-T o A y |
KN b |\N4 Y \N/ NN \NHz N {\NHZ \N/
H H H
0
DS N Sy 7N
4J\ \N/</ | ] N ANz |
“7ONT ONHz 7 N7 UNH H = gl @ NHz g N)\'N/'
H H
N N N

N NN A |
N43 \N/<A> \N/(_> \N/«”\/\ NN NN "”\NR
HoS $ n } H N

[0033] The following mediators are disclosed in accordance with preferred

embodiments:

11



NHNH N2 1 0NNL2 ONHHHNNO HN(Ni 10 1 ON
O O N O H2NyNH H2N\/ NH HNyNH2 HNyNH2 O OH HN 0 OH HN
WOBMOSRIBNH HOO 0 HOOHOHOH H2N N N N3CINUSLobE0660
NNN~NNHHHN OHN O HHNO H2NNH H2N / NH
HNyNH2 HNyNH2 O OH HN O OH HN NH HOONH HO O 0 HO 0
HOHOOH HANNNN- NNHNNNNCNNONOHI \
\ NOO NOHI \ \ NO 12 WD 2005/ 123686
PCT/ US2005/ 020660 H2NyNH H2I\IyNH O OH HN 0 OH HN NyNH
ONNHHO O NHa O NHa H2N QN O N H2N NN O H/ \

N

O OH

N

HHJ]OOH \ OHH [ 1 NIV NJ\ IV N H2ZNyNH
HO NN\ ONH2 N\ré,_]\IHZ OHHN O HN NH HO O NH HO O
OH N\Q\g/u\ N WN N H2MHNON N N OH
N/ HH N H H qld2NyN H2NyNH
H\y NEB “MRyNH2 O OH HN O OH HN N
HoN__NH HoN._NH
HO._O /r HO._O
)OL jH o NH:\WNHZ i ] O _NH Ny NH2
~—N N N O
YT "o ]
N N
HaN NHO OH HZNYNHOW\/\OH
NH jNH L
~_NH
] ONH Yy He 7y O NH 2
o] ~ N
HNT Ny VN \HHNW 3
D 0 | 0 o N




S
2
= T
X &
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o §_Z
T_8
z_£-_
z HN )
XTI
z_8—0
I =
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e
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z252523
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HOOH2N NHO NNH2 fI I i NHONH H2N (~ HNNH O

OH NH2N-H HNNNHO fNYyOHNHO 90NNH2 CN
wooos123d86 O O N NN N (_,)-n-, NH O OR N whBCBEUS2005/620660
1-10 15 WD 2005/ 123686 PCT/ US2005/ 020660 NH2 0 \ OH
N [0034] In preferred enbodi nents, the foll ow ng
corrpoun '_e[ di scl osed: 4-Agnmati ne-
3 am d E1U| nol i ne,
r\p,_pbutyl car banoyl ) - 2- ( 2- net hyl - 4- phenyl qui no

= O
NH
HZN\«
HN\/\/\NH 0
= OH
o
N

whereinn=1-10

15



yl) et hyl car banoyl ) but anoi ¢ aci d, and
4- ( 5- guani di nopent yl am no) qui nol i ne- 3-car boxylic acid.
wa\aos/12888@r i vati zed am no and/ or car boxy ter m Pel/UusaonsiaR0660
acid residues in the above |ist of preferred
conmpounds are capped with a protecting group. In
poPher preferred enbodi nent, the nediator has the
gcture: OO0 ONN 1 "z~-~7 ONN NONN O
Dat aPHed Description of the Preferred Enbodi nent
0035] The nediators of RCT in preferred enbodi nents
of the invention mmc ApoA-I function and activity.
In a broad aspect, these nediators are nol ecul es
conprising three regions, an acidic region, a
[D0BHphi Ini prefetred embRURAGH:, Se foBBWRIY cARID e - 4- :
3-ami reqgi on.. The nDIeculesdﬁreferablygﬂ%%ntafﬁdga%é§$?F9%r§Agnmnn&
-amldogﬁ%gg&ﬂnzﬁﬁi on, ﬁ lrﬁe@ 'ram_hybtnﬂ;ﬁrgaldoylét@?(@nneta?di-ﬁnenquuinonns-
- | regi on. ocations Q e
eyl ARt BOR d £ (5 ERA BinstiGam BER A pe Beroreic acid. Any
underi vativéd atlres and/bit SarboxyN tedmHae it 8ei ' tihe L :
| ecul es nedi ate R}?:T regardl eﬁglggpsgﬁleégﬁgltggia\ggve list of preferred
Compo‘l’%ﬁf ¢ fapned pithiaproteetingegrone glnomether prefarelaatibaimhesfhe mediator has
the strucipgreas in sone preferred enbodi ments, the nol ecul ar
tenpl ate or nodel conprises an "acidic" am no
aci d-derived respD a lipophilic noiety, and a
basi c._am no aci d-dérived residue, linked in any order
m a nedi at of RCT, in other preferred
ntxy_the:nol ecul ar nodel can be enbodied by a
i dere yraw acidic, lipophilic and basic
ad¢h as for exanple, the am no acid,
I ne._ 16 2005123686 PCT/ US2005/ 020660

036 ™ sonﬁfpréreLLegléqbodinents, the nol ecul ar
medi ators of ®RCTyconpri € natural L- or D- amino
aci ds, am no acigggpalogs (synthetic or
sem synt hetic),0and am no acid derivatives. For

exanpl e, the nediator may include an "acidic" am no
acid residue or analog thereof, an aromatic or

1 pophi 11 ¢ safdiheleriifl ot tRASFrRTERbAGL S, " ©S! due or
anal og t hereot, e y peptide

[08B5lam déheasidatbisif REESin [26ferrby eMbbEneRRM$he il€ntion mimic ApoA-I

: | ecul ar
function and ac%wty. In a broad aspect, these mediators are molecules comprising three regions, an

acidic region, a lipophilic (e.g., aromatic) region, and a basic region. The molecules preferably
contain a positively charged region, a negatively charged region, and an uncharged, lipophilic
region. The locations of the regions with respect to one another can vary between molecules; thus,
in a preferred embodiment, the molecules mediate RCT regardless of the relative positions of the
three regions within each molecule. Whereas in some preferred embodiments, the molecular
template or model comprises an “acidic” amino acid-derived residue, a lipophilic moiety, and a
basic amino acid-derived residue, linked in any order to form a mediator of RCT, in other preferred
embodiments, the molecular model can be embodied by a single residue having acidic, lipophilic

and basic regions, such as for example, the amino acid, phenylalanine.
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medi ators of RCT share the common aspect of reducing
serum chol esterol through enhancing direct and/or

wo pdsnesse RCT pat hways (i.e., increasing chol et BUS1005/020660
efflux), ability to activate LCAT, and ability to
i ncrease serum HDL concentratlon [00371 In a
greferred enbodj nment , the nmedi f reverse

008¢)| es{teSpmeRraieaiser¢mbd 0{5‘1“8%?‘@ Jmg e Qusdiaters £ CT comprise

gk | hi
natural Lcog'pli?i %@gbtzﬁgﬁ Sa}éfaﬁoe%%g%aﬁg%;ﬁ%g’%ﬁb Q)_r% ;x(bglnth%ﬁéﬁ anc)l( 3a>1m1no acid
derivativedr Ndr- efumbe, Vﬁierrﬁd:dilatob(ﬂnalysndndta(an diacidarti ammaclcdl oasidue or analog

I t h f t hi
thereof, aggq??tggtgp 6‘? ggm gg;llﬂs }cggaggtraglgrgglql %ﬂ]i%rglqac }eglgﬁa Ior apalog thereof, the

Akdgds 6t C 1
s BEALYNA, O ABRATREQUIBE S kB SUEPYORLECI, ol
mediators/é ftRIGT shdré eheadoptieorpasipad of r@hlpmgaatdleéhqlestmlbhﬁmgh amhanoing direct

d I thout th | p b Wh
and/or 1n§1§sl7qt1 é{a(?lgpo W\glys g?e;hlgcrg%lﬁ% cg(gsﬂ Pfﬁh%ﬁﬂ%g aﬁtelvnate I?ueCAT, and
ability to M%Fav\iger&df e EoneRMMdnSES @ first protecting group,
an he c¢arbo oxy term nal al pha carboxy group is
[0p3Hsenin A @réferred3Imbadiménty tthe rmediapr i fesevarss edmixdterol transport

protecting group. The first (am no termnal)
preferablsp P@‘F’@E‘Efisn@“ a@fioarsgp,a@ dingpiic r 3pyR 28%|% bAH SFupmenshFomprises the
C -
sequnce PR30 399,95 BBV APRIMAGELY) oyl bmin o
analog thwaef, &2nis aangesaticr@m lipdphilitGortivmto fenHMG d‘eAafeducaz(setlgdhbltor (e.g.,a
phenylacetyl di-tert-butyl -4-hydroxy- phe
scaffold qqyahwpp cg% &3i 18 gibagic RERR wa of p}@&g t erygpg?}gnman acidic amino acid
t y yhgt t y
analog wgtfrf@.ft’thé ugﬁl e?ltﬁﬁg %1#1); C‘g% Ilf%) gﬁ(@ﬁ% 18§e lde%;aé(fé tt‘y]]lt, the alpha
carboxy g@tplr aWaen hi¢ enieo yd:rm11$a]| b phat athmd) satiprisitpeckeitefecg. 0 XY, it further
and the like. The second tﬁ.‘car term

1)
comprisepp SraduPie Hr HAPR WleVhirete ca §"é1“é‘tatl éE’%ﬁ (8K K group is present
e, YR, Bl AA D, S TSI ) o

groups aﬂ'ea;pl’ﬂfd‘akily sﬂwﬁﬁi fionp lengtoup counkisting of enl apétyh)plhanylacetyl pivolyl, 2-
substjtuted heterocycl es, aIkyI aryl bstltu
napthylic 36y nicetie BgRKY L HoT HGED e O RS?IH Fage R o 20, and an amide of

acetyl, p[ﬂlg eé& r%ldcl)rt rﬁ% 'tﬁh/glq)x 3’?151?0’, pogﬁi i 2111}1 nbagfl?t?yl’ FMOC,

biphenyl,gubstivsted pherlyt; sabstauntod aetetavyelay atkyt] aayl) sqbsmteﬂlaeyly\@y:k)alkyl fused
ovi de conpounds that retain the ba e%ﬁlur es
0

t
cycloalky&)?saﬁﬁaéewter@awérsuhﬁalétied Srtﬁraé%tgpwle%r}de@' i’hﬁ Fraffogd (carboxy

termmal)gﬂgtgag‘% dg}g aﬁglar% %ﬂégg% &Hﬁﬁdﬁ%@%‘ghg:&ﬁ%ﬁtg@ og; etégfme such as

RNH, whep¢ B -oti-¥t-bud-ohydéSxapkenil, aaplahyle subsbaitdd rephthyh MO Cc biphenyl,
acid residues 17 WO 5/ 368
substltuteﬁcpbgséo@s?%lﬂﬁe%ohett%wﬁfceﬁﬁ ol SuBsfitrtgd sryh gycloalkyl, fused
cycloalkﬂoéaﬁﬁgﬂegn%ﬁéeggﬁ@l %%t&t@i%&u&?ed?g%g?g% élp%’ I%lée |1011éep ITJle order of the
acidic, 11b@1ﬁi1$c amd tbhsic k@mhqhom be ssnambledr ingaroupsd afl Q38 blel ways to provide

anot her enbodi me t he nmedi or can be i ncorpaorated
compounglihgt sﬁtqlaﬂg@e‘eas%{;ﬁws of hcHolzsular Pageh de seihe atrdged cropdiments,

analogs J‘fg é(gn%]er g(?ﬁ{ntqg Cé)g{rpr%e rf%l@ U8 of Qﬁg %levA\lﬁnctP @Egeohd glloﬁgse. , In other

te a p ar nacophnore
embodimemts, one or more of X1, X2 or X3 are D or other modified synthetlc amino acid residues
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simplify an interaction process between a |igand

(candi date drug nol ecule) and a protein. A scaffold
w@205pz%8ess certain features of the native nOPEDUE®05/020660

fixed in an active site of the protein. It can be

assurred that these features interact vvith some

r y f at ur.es cav of
to P“’V‘g/a?ﬁ #7518 ﬁ eenaoé?clu\l/eesd b)}l PN gh%lﬁg bfeu %F?\%ﬂa Y pepudomlmet'c

approactoll & ¥ rdi ih@ Peptichi fontislin the BARbaM o simBar gedpsne a
scaffol d ythefollovvln%gheurlstlc Ascaffoldlsa
i

(6038 c ofn anothesambodimentt thermediatan caMVE: iBeparatdd dhtase larger entity,

i nhi.bitor t is lipophjlic or, aronmatic. [0040] The

such as atperph'@e og?bc?ug gi‘f L(?%m”% a%ldgl YSPREFUE L o) acenent
[00899i SOAT ghatfsrl’ isalskdCh&eil ¥ dérﬁ)'t@taeﬂxatrﬁﬁé'ﬂi)h@?e %ﬁﬁil is a model to
herei n have the sane neani ngs as those generally

simplify raelcomra‘ztm processebetween a Bigand ¢endidets diug mbleasle) iandisy, protein. A
r nol ecu

f . )
scaffold G RsGRaeitin Hutves 8P kg B moloste dhen 3y ) Sefp sitgof the protein. 1

can be a.:;@ilﬁleHQﬁm theRl R aFeS hifteradt \Wﬁh‘ @blln¥ cH&%%n{e‘ﬂta?? tiePRY th ity of the
of an overall nolecule, as opposed to the entire

protein. nYdretiohs cart beénveRi byi zgtashleg ifenatiopalagrewms td thegcffodd Preferably, we
r e.t ce anot.her

define a $5a6B% n GRS LS Ay GRo BT bRy bal TR dyritin of an HMG

CoA redéteQfhibRbr tﬁﬁﬁlb\ﬁ?&ﬁhlﬁ’é oft #6mhdi¢. St bi oi sostere. The
bi oi sosteres in this case are thus atons or groups of

[Q49is HEhe tegms i"lmnoisastesl',z'éuommpe rapldcaphent’t, "bivisdstessmy and closely
Bi oi sost er | se froma reasona | e I‘WAP?C‘: ati on d h
related tyms asauwob?fglg <P SAPE TRANTES) 43 (BRS ENAY esegiped in the art.

BioisostdrBs AR BoRRANGR, %fr MOIEI& irPinWd c,‘?lgt}féaﬂ)enp‘%ﬁp‘ﬂ}kksegf e@éﬁbns can be
a reasonabfe expectation may be based on structural

considergd mubstantiolly sinoibee, T sermsblossﬁatcl ialusyalty usedi to mhase portion of an

cases where a er of are kno
overall ridgcHTe i grered i driact g ol Wil Biedsobier Rt volves using
one bioi§sfere 't@YéiJlé/c%danoﬁQr WitCthet BedhitRinS 08 HelreSniAk or ARGy Hodifying the
whi ch works upon said biolsosteres in songe nmanner.

biologicdl @oudi}y @(tanr[.ﬁrﬁsbl@ﬂostnr@l $hebieisestefesiin this chsanact thas etoms or groups of

R e SR N T
expectah'dﬁ Qﬁzlﬂé' p)ro sQl bﬁlsﬁgﬁ}l&\ﬁeﬁ%&mtﬁnt@m Wn 'fhei'htgh&hce Hf E)imllar biological
propertld@omh(n Ra@bﬁa@ld\ﬁpcm khaglbke bash@ ohNtmctfural s@mlanty 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.

[0041] Examples of bioisosteres for acid and base groups are shown below.
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Hp 11 OH -CONR(OH) 0 OH NNO CO2R O\N (ester) H Me
ON H OHOHpry0O ~~-NH M A\NANININHN Spi up
W@2008/12368 WO 2005/ 123686 PCT/ US2005/ 020660 GuRC/U§2085/020660

Bi oi sosteres (R = H/aI kKyl) NH N-CN N-NO2 N-Ac N- CO2Et

NH NH NH N NH2 \N11, NH2 "-N"ill, -NyII
- NNH2 - - HNHHHSONHNH
N-NH2 NH RIPGFF\'%’H"CI RF%"?'“%"KFE(R Rt \NxNHI\/E
~N~NMe2 NNH2 N NH2 N NH2 N H NH NH H NI ~N N N
H S NHZolNH ~ N~NH I\L] HNN N/ NN
NNNHZ%NNHZ ANN NH2HO
/' NNH2-EG, N o
O
——SOZH N”N
N-N )k I N
—SOzH /QN,‘N ﬁ/kﬁ Sks
. H 0
PO3H, o R_ OH /2»NH
—CONR, N—§—Me / \N N/&
H 3 o’ H
— CONR(OH)
O OH N-O
—COR io\ Bt A =g
(ester) X NH Me™ > u
OH OH o
e S .
Me s O/N /NYNH —N. /\QO
O
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NN / a-- NNNg- N/'" \N\ -NHN HN HNNN HN
H NH2 NH2 NH NH N=Me NH2 1) NH2 (]:~NH NH2 eNH2 HNNH
WOROOSI12ddSAN- OH H NH2 N NH2 // ~ // N NH2 NH2 NRCMUBED05/020660
HN \HN -N \NNN "NNNR HHHHDbHU [00421
As used herein, the term"am no acid" can also refer
to a nol eqgul e he ner f a NH2- CHR- COCH or
the resi d(&%’ ‘fﬂ? '%15%53 3‘13 ﬂ_@aw}wg the parent am no
acid, where "R'is one of a nunber of different side
chai ns. "R' can be a subsg&%uent ggigérlng to one of
fitne geneNr@%ﬁly o d animo’28ki d "R' can NH NH
~N Jal so bmﬂt ubst i tluent - ef! Jlnqli'\q\mone\,t] t NHg netN/tljt)k
N tﬁ@ztmanty @enéildﬁﬁly oded am no aci ds. usedH H
herein, the term"amno acid residue" refers to the
portlon of the no acid i ch rengi af t | osing a
Twat e eculeagﬁgn it is Fglned tgﬁ g% 5/12333§0H
N /USQ &HL20860 NHurOt mnoh«:)\d\nHzAs NSedHher &i NH,
the teffm "ani nd' aci d andfog" refefs to a structura
derivative of an am no acid parent conpound that
diyfifers from it by at Jeast ong_el ementy such

- exanple, 4 a "al pha i lno grougR; o an,\g d|c

“§'n Mhi Cﬁotﬂdlgj\&@d dic R ghoup has%)een répl aced h |

bi oi sostere thereof. As such "hal f-denuded" an

"denuded" enbodi nents of the present invention

_@npri se am\no acifﬁaa al ogs s¥'n t hese vaons va

k,fl omaty\“@di[' onal, no aehdkﬁ Bet ure.
[ east an eMNenment,Hsuch as aR al pha amin o cd oxy
group. The term"nodified amno acid" refers nore

articu ly to an am no am,qiNerlnga N
3 bstlt entN t hat _doe corre pond Qe of th
pty ,{,,QaII;{jC de mno/ S- a/s@ ucthm)dét

am no acids fall W|th| n the br oader class of amn
aci d anal ogs [0043] As used herein, the term"ful I y
prot ect ed" fers to a preferred emmodl met i

o “‘“%
~ /n d car ter_mh IQconpr|se
N t|n|g q_t

NH
NH NH NH
\N)J\Me \W \Ir d\ ©\)LH N NH N NH
NH N\OH 'l\JH NH2 H 2 | 2
NH NR
N N N N NH2 2
H S H H oy H H ) =/ \_J

[0042] As used herein, the term “amino actd” can alse refer to a molecule of the general
formula NH,-CHR-COOH or the residue within a peptide bearing the parent amino acid, where
“R”is one of a number of different side chains. “R” can be a substituent referring to one of the
twenty genetically coded amino acids. “R” can also be a substituent referring to one that is not of
the twenty genetically coded amino acids. As used herein, the term “amino acid residue” refers to

the portion of the amino acid which remains after losing a water molecule when it is joined to
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[0044] As used herein, the term"half-denuded" refers

to a preferred enbodi nent in which one of the al pha
w@eionm23gsoup or the al pha carboxy group is m sBETUSIDHOR0660

the respective anmno or carboxy term nal am no acid

resi dues or anal ogs thereof. The remai ni ng al pha am no

another ag{i%%lgig.{] 3‘62‘%{3‘? %%1@8 rg%l{glérlﬂ z?rﬁlan%{)aﬁgi %/.Mr@]iqr%”% %sﬂtta:agst-tll'lgalral derivative
inb YbidYrafeR HERED FBerbiQ FRONPItBY S (st on8TRACUNTRALL hdf

Ofmimnmhickxﬁbth thgmgpgﬁg(gﬂfﬁo and glpha ég}boxyngﬁoups or example,

an alpha maine gregnoransudkidamimncidia whids thecicidieR @ruphasrbeen replaced with a

bioisosterl%ﬁ f?ro%%/ }\Te g}ghg%g@g‘p&feﬂﬂglg “é%ihg&’g%ﬂg@%gﬁls Bﬁﬁle present invention
comprisetcf@rHB@ PISHAL a(flafogg gﬁge Mese TESIds SRABHSm d“ﬁlldigin%g atmﬁréo acid structure in

enantioners are covered
missing a¢ hdastdime ernent, $iuchias aasdphreahindat cirthexycgmoupi The camp'ouodifed amino
.., .are present in either of the .tautgpneric for 0
acid” refigy Moify RATHARFTSL IO, 21 BOART PO PHI a1, GHp ouvHEIeR G Ralcdeg pof gprrespond
to one ofRé Y\V&f{f ?érfeti.t:zgf deMAAPLIAN ST ERBUNSERES YMno acids, fall within the
crysta zation of a conpound In at |east two distinct
broader ctags ofsamiAb lacidwahlopol ynor phs are covered by the
enpbodi nents. It . is assunmed that the certain conmpopunds . :
[0943] pr é\seied ihgrein, g feamn TBBY PRRSFSS geterap prederred embodiment in
: - | Ol ] As stated
which boliE Sno ey Ry TEGMEAE S omp AT ROILl 6AUAST 2 TG
[00a4) r edusctised cher¢imhthbiten “hilédemsleld? pefpiRi toi « poaferred embodiment in
. aromati¢c. [0049] HMG CoA reductase inhibitors share a )
which ong; (gfl tg,e a"ﬂbﬁr%ﬁ%k&r@pg?ro alphacFrrbexy) {STHR_%dS_ migsing,from the respective
amino or QHBCK Bl B, SOYEr CRAS MBS R Tl S TsB o giphg amine o
alpha carb¥xl/ ddS10RTafRAGGEh a pesgeeag gtompbi ndi ng of the substrate

HMS CoA. The structurally diverse, rigid hydrophobic
1998ps AsorsernisraBAteciEtBt 4Buderhdsi B dgiged” refers to a preferred

. X i | -
embodinBGERTHRALLAH oot o0l A Rl By BB R bl ihoved from the
respectivérBiniiocricarbokpteeminat ahinocskl iesiduestdianalpys thefebf. CoA
reductase i nhibitors have other effects in addition to. .
[0040kr i fgriahotasaospds can egsia tafemgte forms | 4llgxplydsomers including
diastereoﬁﬁ%%' ?ffde aﬂﬁ@rﬂ?rrs'a%] 08I/ BEW tﬂl@ %glbxgﬁ&%ks. .gftqwtagsumed that the certain
sti nmulati on of bone ?brngtlon, protection agal nst
compoun@X @girésent ineilhdriof #id tamonierit dovnsen siikyrd thpepf. ot ei n,
anti-inflammtory effects, and reduction in

[0847 ko ac tGeptainfomnsipdy @pexist iRpatymeenhig fogis| Belsmerphism results from

crystalliz?t%neof %Eé{ﬁﬁé@éﬁé éﬂ? ?T%%tgman@sm(?@ﬁﬁnsagm isﬁ%}f%@?%tgwgs are covered by

ocuse uni structures,
the embod IR NEUS asddmie ithat dlic dsraani banhpoumids Aregirestnt in 4 8&€hin polymorph or
) Arteriosclerosis 10(1):95- 105; Venkatachal apat hi et
mixture thereof. 1991, Mol . Conformation and Biol. Interactions,

HMG-CIARLARAE AibitGh -

[0048] As stated above, a scaffold is a mimic of a portion of an HMG CoA reductase

I ast er eoner i

inhibitor that is lipophilic or aromatic.
[0049] HMG CoA reductase inhibitors share a rigid, hydrophobic group which is linked
to an HMG-like moiety. HMG CoA reductase inhibitors are competitive inhibitors of HMGR with
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B: 585-596, which are capable of form ng anphi pathic
a-helices in the presence of lipids. (See e.g., US.
wea105/1M686 6, 376, 464 directed at peptide m nmetiBGI/US2005/020660
derived fromnodifications of the consensus 22-ner).
There are several advantages of using such relatively

ort peptides conpare nmers. .For
respect toe‘seaﬁlfﬁs é)? the,bstrale EQ\AGF@@A aﬂja ?tue@x diyersee Heidghydzopiobic groups
of HMG €68 ?ecﬁﬁ&tse M‘nhﬁlﬁ oy ad H@&nnrﬁ&%l/eﬁfl% sh&litﬁv&' h&@belﬁr Qt%gve of HMGR.
conf or mat 1 onal y nore stable, the preferred
[00807f or Dtibicos of eieiGR nsalamtelffeedl\ye andysafe méthet én icbolesterol lowering
o intra-nolecular, interactions.wthjn the

therapy. L;Jg}tga %g gpqasealﬁalbgtﬁés Raysqther erf tsi ig itiopntoplopvering cholesterol.
These 1nchl]"1] hﬁfnrﬁgﬁﬁg?né?ﬁat&f onﬁ)\ﬁ%'nlcﬁtﬁew gbéod Mééstel BloSvtE, oﬂfn?\ﬁat?gn of bone

ese orter peptides m ght he™HDL ‘or
formatlonp pﬁﬂennongigmlnet @amhvefrﬁmhﬁczchfona)frfoweienﬁat I g pnegtelinl amtg-mﬂarnmatory

ide. Al though ApoA-I nulti functionality nay be
effects, arbia@%c“é’ﬁ 1p ﬁ:éreé?fﬁierﬂrﬁﬁ’t"i I8¥fs-of its multiple a-helical

MeddQgi Ns, it is also possible that even a single
M—@&m ion of ApoA-1, e.g., LCAT activation, can be

[00SHi at &d dare, @fforte dt desagiingrAApoAF] dgonivoyr eaveHacusedenahe 22-mer unit
the a-helical donai ns. Thus, in a pref

erred aspect of
structures; R, thirirsarenstt $2-meal of pnatthargmaieh she/ 011‘99%@/5\@’]903&25&70%%10(1)‘95‘
105; Vengltmh%k‘aggth?%t Iép gll %b?gozag%mt%%o% o@% ) %hfz—grr‘aecémhsc I?nc%zﬁ Acad. Sci.

B:585- 595 U\nh‘lt:h @fbadapﬁlﬂabﬂf(ﬁﬁun’g‘ arﬂgp}oﬂ&thlcaﬂﬂ&]mﬂﬁl the plesmce eﬁhpusls (See e.g.,
criteria ApoA-1 agoni st deS| abi

U.S. Pat. th gsgéd%tdéreg\ﬁeg ﬁt B%@ﬁme&pﬁ gerl\(eg) TR |n|1qd[1 apens o} the consensus
2 m. BTy O Ly B B e i o onse

22-mers. R@Teixﬁtnplapthersﬂmeneﬂldthrssﬁmm%smf anidHesspostlyetorpedduce, they are
enbodi ments may exhibit only the | ast _functional

chemically gl rostoamationally iaore ritabifa dhe pieterrefisalpamatiofysi remain yelafjvely rigid,
there is lf?ttl@s{ n@rlﬂ%eﬁi'i)legﬁlapfnt%g%n's withh ‘flh: %deCBSH and the shorter peptides

overl ooke make parti cuI I y attractive
exhibit a h@hglecﬂegfr&r oftd‘ﬂﬂrﬂpﬂm}ﬁht@' ivitlepleanpiesinf tHese stex@mpémides might bind to
0A-1 directs the chglesterol flux into the liver vi
the HDL gr %W@P@ﬁ%&}w Pste %%%Y%EI‘E}F%\{%%‘: pemdw\lthougl ApoA-l
multifunchidfal tg' a@ﬁE gﬁg{i 32806 %@ﬁ@&s i Ru &H{eh&ﬁrd()mams it is also
acceptor “of chol esterol from peripheral” tissues)
possible fraocuen iaosinglic afuactRINTEf dipovel) e.g.cACATO Acti dtve,Y e, bd: heskated in a

f [
redundanbfen%}gg%,iasyl r%ﬁ{e,%y@q? [9?13 d Ftlllgg(%ﬂhg];ca ggqngglts :ﬁ"ﬁalue etp;l;ispeirg € Sa%pect of the
r Q
embodlmgxl‘&F ﬂﬂﬁglet Rinki We&% i g‘reﬂé ?ﬁf@mlﬁ%&%b g'fegflloséecl d}nse(rlrlg olrs of RCT
which ardthfeetadltea sm\gtasnb donenirdi scl osed her ein, to facilitate

dire (via HDL pat hway) wel] as indirect RCT
l0@521e " Thges ?ﬂp@fae@btfeaéwas of éoAchwrel pdehr acsfipted s major criteria for

ApoA-1 a%bﬂlgtude%gnog aﬁ’i}'l][}y @ﬁa'ﬁ%%%é {8h hﬂ@%pﬁoﬂﬁ%&)%bﬁlﬂ? tb hMtBfate LCAT; and

ancing |
(3) abilityred (pccuhae elﬁ&dd af olidlesaérol frempthefcetls.e The mhaldéutanmsdiaiokd of RCT in
preferably able to associate with phaspholjpids .
accordan%wltbﬁﬁaletrgoe@q%oﬂ thgé)refeqredeemb?(gmggt,s\;ga}égx}p 1@ Qﬁli' thglast functional

feature—lal?ﬂ/lf)’r']tg ﬂrlcggz{e%g(rkkﬁf glfl%r v s tlé'(::]tg\?)ocrlen‘ ggng g??égoﬁ-l,galﬁlch are often

overlook&lytudte Meoias] mpartitalarly derattifeytargdefr @[e,rap&ndc ﬁ‘ye“rt/hﬁﬁ)hz & or example,
the short stable small nol ecule nediators, of RCT t

" ApoA-T disggtspthe cholesterol flux into the liver via a receptor-mediated process and modulates
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preferential |ipid binding conformation, increase
cholesterol flux to the liver by facilitating direct
waomsaz3esadi rect reverse chol esterol transpor tPCT/ITRI00VE0660

the plasma |ipoprotein profile, and subsequently

prevent the progression or/and pronote the regression

f atherosclerofic.lesions. The
pre-B-HDRPRGPTY FsepiPE LUt ENE DO HEHPRT L i) praRaPitfy PLTP driven
reaction. Sﬁé\bév%r tRALE KeRires Qildw BRSHABENE OF B pdterfiial udefelRENsloif 2@ A -1 mimetic

product’s, that can be reconsfituted before use in vivo
moleculesr Thise tutirmtyl raxvebapn?vahep neevisgtfawiArk ntimeoé furngtion, will allow use of

i nventi.on |n ar.maceut. cal Iatlons
the peptidg e AU U P TL I PR OISR Fre P EIRIRLS yeiitate direc
RCT (vwhm |p'aﬁ’1'v@1? a@wéWQ@'irﬁﬂQl:teRW Al MoRint&Op? %Hyclezﬂetﬂé tLDLs from
di sease eroscl erosi s, dlabetes obesity,
circulatiop b eddimecting mesetascego uhnlltvmpl els bt @amblle;pf egndeing mrect RCT, the

oot Sy oL, NSy B LA 8, i i
phosphol@lﬂd%%d Hif0e3he iThe (pé et()%%fv@ Qs ﬁg&}ﬂ%ﬁﬁ%ﬁ Aﬁbﬁ)tem binding sites).

l'ustrated by working exanpl &s which nonstrat e
[Oﬂﬁsﬂt t Adhusyedged of sheofesd@@h effortshehish dédetor prdfearet) edibedmients was to
ssociate wiith th

identify, amgrb And;i syathesize t]?q] gL%ﬁ@th g.lﬁaq Co'i'%f.\ ent d%? lo?SI{EaT that exhibit

preferentf@L ﬁgl(d?’olh@h? bhforhSifon, iréhst LUETestBlRIIR tb eNeliveraly fablitating direct
Thus prompTe direct and indirect RCT. The nedi ators of

and/or iifEct imaversasdholestern trhspoediisipealec hind qﬂasmeolhpoprotem profile, and

accunul ati on i n human at ocy
subsequepi AT 1 ORI o B N TR BPENRS BaterSpn AL FrtE g b erions.
[0@?&11 t h%e%&ﬁ&&ﬁ JhecT Yrmd b&?erﬁfd é?ﬁl%dglﬁentkl@lm be prepared in stable
particles. Increase of HDL chol esterol served
bulk or unm dosage tforaws, d.gndyophflizeCptodunts plhaecaarite re¢dnSiited before use in vivo or
activatjon wa ot sh dire

reformul Prederrest elpﬁ%cp 1REALS (%ng nb\fen%!\-yr&(lud’]els ﬁht ﬁ%%r@ip?n%%!cﬁeformulations

and the u?égigf%a Fglpﬁraggrrl% f&"tﬁeir@at@%h@nht@i?g%nﬁ > £:3hé1BstéBlemia, coronary

heart dlseZ@sQM%ﬁ@ﬁ&ﬁosB@ﬂﬁabBEQ%/eﬂ@o&ﬁﬂlenflﬁ%ﬁjseﬂ'shempltwﬂ@mi@dsm conditions
nts are set forth in no
related togRABERIIETNS BEF Bt P OBCBEIT B OONOET HiebiES Zhptoxemia cavsing
Sepncﬂ“ﬁkructure of the nediators of RCT, including
I pophilic scaffolds derived from HMG CoA reduct ase
[0608B] bi {Towes préfercédu dintgpdpnatiecired ilstraiedndy  walkingleeradwpies which

demonstr\é%&ﬁzlpt?fﬁg {rqe@l%g(%s gﬁ%ﬂsgfe %ri)zc:? nS tﬁgg?ﬁgﬁgtsga}sgo%%tg (mtlh the HDL and
LDL conﬁ%ﬁﬁﬂr&{ ﬂ())l?ﬁnepfand %b Kn@Btde Hé Eo&%ﬁﬁ‘&%nf Of [TV A4 OPS: -mpamcles

ods use i ator tructure and Function |
and lowel plasmadewiebrDed T&mb(pd@rﬂ(ﬁatd&,ecﬁchﬂ indéaRUE iFhe R@:ﬁhators of RCT
are generaII% £e pti des, anal ogues t her eof,
iag

increase hwm@rbLPhén%fh Flm}e%@frolpqsemvlaﬁm lrsb%areh%m%ﬁﬂéep% cells). The
medlators gf‘ E A Sub?stry &%‘? {:1(—:?11.J %ggat{n nlsljfleP QI?(P Mqu%r&%otreetﬂé thon of pre-p-

HDL par@iBlegMIféreasdl STEHDL. ch%ﬁ@tehbl@’éﬁ}ddyas @lRedrevidenee afiLAAT involvement
li nkages can be replaced with Etldon1net|c or am de

(LCAT activation was not shown directly (in vitro)) in the RCT. Use of the mediators of RCT of

the preferred embodiments in vivo in animal models results in an increase in serum HDL

concentration.
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m nmetic noieties which do not significantly interfere
Wth the structure or activity of the peptides.
wiosatdess am de minetic noieties are descri bedpCt/U82005/020660
exanple, in AOson et al., 1993, J. Med. Chem
36: 3039-3049. [0058] As used herein, the abbreviations
the genetically encoded L- enantl onerjc '

[Oﬁgélds dihe pecdervechemberdiments @reaiek forth mdnws\%taﬂvﬂéh%)“aFﬁCHans below,
which de&?fbg oﬂlrp%ﬁt?ﬁ' %Q%nrﬁ%ggx%i{ tg@%%q?ﬁirgtotf é&g&}ﬁ@é@h@)fmﬁc scaffolds

derived %lﬂbHMG a4 Pedublagdinhebi®rsigcludiig protdveedR ofgigns)bpididagided versions,
N Asn &artlc acid D Asp Cysteine C Cys duta .
and denudydyessiensy £ stuciyrat aggl lﬁunc@p%,ohérage@a};lon;_p@{hogq; gtprﬁaaratlon of
N L Leu Lysine, K Lys
bulk and Bﬂgcrlﬁ)/% goﬁll%r?]le ﬂ% 1L-’h d%'ﬁtlqu‘ﬁ:é%gﬂ% Pro Serine S Ser
Mediator Be@r 4@l Fanthén Trypt ophan WTrp Tyrosine Y Tyr
Valine V Val 24 WD 2005/123686 PCT/ US2005/ 020660 _
[006T59] I@é@mapmf@mdr@ﬂa@nraerrtééhm@élams phRCrreie aensradlygreptides, or
analogue%%r heg?nwltﬁgh mi Can X CWV%%PP{*E&& ia ggm?%hl%f)ﬁf?ﬁén%u %tsleast one amide

ut o srgni r ous I'Ng,

linkage 1Wp%@ﬁ@$s effdted Gﬂl’lﬁﬁ Gubgituttd @amadd, iavi itgstedé of AR amide or an amide
eptides. Thus, also contenpl ated by the preferred
mimetic. e@q@ybtjpmpé]m gngyplemore amide linkages can be réplaced with peptidomimetic or amide

mimetic moieties which do not significantly interfere with the structure or activity of the peptides.
Suitable amide mimetic moieties are described, for example, in Olson et al., 1993, J. Med. Chem.
36:3039-3049.

[0058] 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
Asparagine N Asn
Aspartic acid D Asp
Cysteine C Cys
Glutamine Q Gln
Glutamic acid E Glu
Glycine G Gly
Histidine H His
Isoleucine I Ile
Leucine L Leu
Lysine . K Lys
Phenylalanine F Phe
Proline p Pro
Serine S Ser
Threonine T Thr
Tryptophan W Trp
Tyrosine Y Tyr
Valine \% Val




altered or nutated forns of the nediators of RCT
wherein at | east one defined anmino acid residue in
wWo bwsarissct ure i s substituted with anot her am POI/ES1005/020660
residue or derivative and/or analog thereof. It wll
be recogni zed that in preferred enbodi nents, the am no
acid substitutions are conservative, 1i.e., the
repl aci ng am no aci d resi due has physical and cheni cal
0B59PeT CeSintdidho 8Lif (Sdidilel 3 tHeOnbdiftorsAF HOT 344 He F&HAY ith oth
[begiang rgp 1gce O?égégﬁl For purposegrof deterrri%?ﬁ)g T ofher
amino addnseidues iwithoatrisignifaindy sddbseridusty affsctinghearamimanmany cases even
. acjds can he conveniently classified intp t in )
enhancing, é@%@féﬂté ; theyRpppes | Thusedee ﬁ%?’BblﬁE?Sibé’-tﬁe ag@@% gppodiments are
altered orﬂﬁhﬂﬁﬁ!fbﬁns‘:’@f tg;g %egha)(&h SRR GHECR atABAT B 8EARY Gin®hcid residue
the amino acid side chain. These two nmaln categories
in the stnaute xsubstittifed withl ameghef hrathol actdoreside ait degiynti esaridiatanatog ¢hereof. It

di stinctly defi th h i sti f th '
will be r@lgéralzgqc g@¥érh§re{§§?eedpg§b@%g%?,gtﬁlg[ah§n% Etgiggsugfptitgti(?nry ar}g conservative,

e he BB ARATAERE) B8 AU A s o e
amino acidyedidyptadngreplacedd  aci ds can be further subdivi ded

i nt o nonpol ar and,  aromatic am no acids. The o i
[0869]; ni FroRYrPgFest Hedeterarnigg SOprEbyE jaung reid sulstitylipnss the amino
. t hat B - f ol ] ows: 6 . .
L
depending yhinfaiity oy tie pHyyidaloghleniiiat chara@éridties of tHraamineraoid side chain. These
.according to the normalized consensus hydrophobj ci tt)(
two maing 63 EgOTISH caEil@eﬁlﬁtgFrgclégsdéqd_ {ﬂtq_gglzﬁate\gpn%{hat Bigs¢ distinctly define the

. " - y . .
characteng_slfg?s d%f% ? %lﬁiﬁ'rg dagﬁfl%?é ?‘%I{’s gg?g%%ﬁﬁe,wgﬁlgﬁmﬂhgﬁ?%ﬂ%a%m&% acids can
be furthef M)bdivaled () acidip bad) and yslat Knisnakidy. g Th&klas§ 606 Jroglhudic amino

) term "hydrophgobjc am no acid" refers to an am_no afci d.
acids canghhfusthef gepdavided, Hite Bappales and ypmghe gmino pedy, J8f gefinitions of the
: i r | [ ydr ophobicity
various et eegc‘#i Q‘“E‘?’sayr?gé%fl és‘i,sg‘ﬁ.qg{%%%g?% " 179: 1. 25- 142.
[0C6eTjet | Tak| werra ntiodeasphilicd ampdvo ickd" aréfere tac g samino cddidl eexhibiting a

Pro (P), Ile (1), Phe (F), Val (V), Leu (L), Trp (W,

hydropho]%qty( less phan Z8p, acg)ry;hr( t&xﬁcpomlpl eg})qon[swgg]ﬂydrﬂghqbéqlm scale of

’ v acidi : f 6E S 4% 0 2 RS .
Elsenber% gt\cl%llﬁ gl@ga’g'g\g09§%gl|' r%'?gkﬁé g |4%'e %ﬂ@ﬁ%&l&%l&%&%@g% hflino acids
include TAA{TPS@ABYHis YD), CGab (1), hay N Ea{Q) elsp (Dhdryg €) sidderg (R).
chai ns at phy§i ol ogi cal pH due to |oss of a hydrogen .
[0062). cdhet ierml hydepbekie caraigp drdd ameihs Kridasamingl gdé exhibiting a
! ) " i i . .
oty by 809 9Pl 0 LT LR MRy s o
Eisenberg; hpoga, gK Méll Biolof179r1e28-842. t hagheticalBashcdadriiydrophois amino acids
. gﬁﬁ)i cal li have gositivel charged side chains at 25
include PuriPO5(1 $3668. BaMIShons) SEueE0- Msh(Md).Alagib a1y 60 arkTyr (V).
SsQeigti on W. hydr opi 1.Qn. Lea € -

OSSR D8 M08 SRR bt G2 o s

chain pK (W)ue dfQ€&63hanThe Atrlidaminelaaids aypicudlydai €l hedatil ey Shir@ed side chains at
_ .ydr?{)hilic am no acid having a side o i o

physiological pH due to loss of a hydrogen ion. Genetically encoded acidic amino acids include
Glu (E) and Asp (D).

[0064] The term "basic amino acid" refers to a hydrophilic amino acid having a side

chain pK value of greater than 7. Basic amino acids typically have positively charged side chains at
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chain that is uncharged at physiol ogical pH, but which
has at | east one bond in which the pair of electrons

WG b@saeBeser common by two atons is held nore clpSEUS200§020660
one of the atonms. Cenetically encoded polar am no
acids include Asn (N, dn (Q Ser (S) and Thr (T).

. .006 The term "nonpplar amno acjpd" refers to . . .
physiologigR PLh A oA ST T TE D ARG S0 < PEREt R Fcerled Bpe amino acids
includem%ﬂ&bﬁkﬁé{)%dﬂp@ﬁkﬁ ogi cal pH and which has bonds in

Ich the

pair "of electrons shared in common by two
[086BIns iThe geme ' pdlhry amelodacedjueifdry thy hyduiphdfc arhimotassl having a side

) i.e. he Bi.d in,i | . ) ) .
chain thafs R Pirged 9t BRI BEpLa il TS 24 BESE0e ang da whigh the pair of
electrons [(916%{8% ]i{f"lcor(lﬁ%n Uyl &oldtdms Meheld \re cgsgl.y(bg") ot thY Btobdd) - Genetically

The term "aromati ¢ am no aci refers to a

encoded pojaranphobeids melude Axoi(N) Einl{Qa Ssi (G andhbi (T)havi ng at
| east e aromatic or hetergaromatic ring., The , ,
1095 edmg?@waéﬁfcﬁwm aeid ey 2 bshatiobiopwing acid having a
side chaiﬂ_lTP{a? lswﬁérkgﬁ%%ﬂé%b%{bﬁﬁgg 'a%&v&?c%'_’ﬁ&s 103)9%15 {né(vh&lghl:e paftlof electrons
shared in-GGHB@RYy +vf @ohtdds geRrd) N equallydyNidich arfidhd tvep atoks (i.e., the side
chain is r@‘gg@;‘@f gfegafé@@ eheods ggﬁ@‘f%r'a%@ Gagi&ﬁ%%ﬁlﬁgﬁlg,@, Val (V), Ile (T), Met
i (C, - CO alkenyl, (C, - CO al kynyl,
(M), Glyﬁtﬁq@ﬁ(gﬁ (C, - CO alkynyl, (C - C20) aryl,
[00aDist i (Tt eekn{ Comat@ Brhinar acid" refets to LREJrophdbar athino acid with a side
) substituted (C6 .- %ﬁ?) al karyl, 5-20 mer[bergd .
chain havypg dileast e aremplis Pk htegargmate ipgp Lhe aroRwtie P astgioarogasis ring may
i r¥l__ef _sgfstidyteqd 6-@6_ngpber edyo,
contain OgFEﬁZItB gérj%lg%t)k/tp &R%Eél%gta?écal y e%@bde%ﬂ’ar gnr’rat I@IS g?nﬁﬁof’ NOz, —NO,
—NH,, a€NHR, i AVRRle -PECO)R, F)~-CIHOH, Y)—GIQIOR, p—(WQ)NHID68C(O)NHR, —

COINRT iy s EhatheAch s HRER A oAk aibstitted (C: = Co) alkyl,

_ i @€ _chai tigal idQhat

1ol S5, T, OSBRI o

— Cyo) arfyl,)sub§tDOSO](CTheCaiyiand, 6Ci 6 TRk altary],Qubst{t@edi (€6 unGsdailkaryl, 5-20
in that jt can fqorm.di sul fi de bridges ith ot he S

membereg d}et?reg‘e/h B gptegt e S RS A4y %?W%ecg@%@temw or

substitute-ﬁht?-%@%é_rﬁl{?’e@zﬁlkﬂé@mﬁr@._ deﬁéti%}{?%ﬁéo_@@g ARl AThHAcids include Phe
acids wth -SH contai'ning side chains) to exist in a

¥, Tyr(ﬁ_epnd’cﬂsp iW).either the reduced free -SH or oxidized

di sul fide-bridged formaffects whether Cys (C) | , ,
19068} L dde e 9553}?%? SRERC PRI BB eefafirq@a?ls&mlm geid having an
. . . . e . B ’JD . J .
ttaic S5 SE45H 10 S VAL Pipol i A BEE iy ml 0), vl
(V), Leu gorméiis(§. scal e of Ei senberg (Ei senberg, 1984, supra),
it is to be 26 W 2005/123686 PCT/ US2005/020660 i
[09A%er ;tTéls&rrtlﬁ%@mfidFm;guﬁ BysEs isrunpsal B Bpkit cag form disulfide bridges
~ i € a a s
vt o LT e s e A L et PRk Ths bty of © ©
residues @hdsthef amaiol @i widf ++3HI cahaiving siddCh@insy® ewisk in dpeptide in either the

appreci ated by those of skill in_the ﬂrt, t he . .
reduced fxgsoyethar pxidiyed élfSélgBjrei-tggdged form affects whether Cys (C) residues contribute

net hydrophobic or hydrophilic character to a peptide. While Cys (C) exhibits a hydrophobicity of

0.29 according to the normalized consensus scale of Eisenberg (Eisenberg, 1984, supra), it is to be
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are not nutually exclusive. Thus, am no acids having

side chains exhibiting two or nore physical- chem cal
w@emparisses can be included in multiple categoP@BES2008020660

exanpl e, amno acid side chains having aromatic

noi eties that are further substituted with polar

understoc B St e sl Atd it SSPRD M dorizd 3 ol
hydrophiltY4h2B Q’cfd otk @REAdih S the é@ﬂé}ap@&simﬁﬁ@ﬂsq{eﬁnecp%dv@ cl uded
I'n both the aromatic and polar categories. The
[0ap@r opr;Aisawel lnmhmmatz(hby dims_efof akyl iarthaert, theiatlovd- dd:ﬁ@é categories

rent t.0 ose of ski inth rt, especially i
are not mRg Y egfluTive Gotiariine tdscrbBgee Ghish eaBB e P hr ore physical-
chemical @9@7&}%\%&1 lhaﬁdézmvlﬂ}lﬁ@ié &%ggof—l@; e9of e,@a%ﬂi@va@mﬁseeld side chains
|f|e interns o neti cal encoded am no
having aramlads matidtees tiearanofuathedsubstitatedtwith polar mbedtunms seh aadyr (Y), may

exhibit bt ST UG RERP P aTE SR 00 1h AT RrORn AipoEg eordyean therefore
I
be mcludﬁ% in Eec!r%]@ éﬁ%&%ﬁﬁ%@ﬁa%@ﬁng %gﬁ%ﬁﬁx?%e{}ba?%ﬂﬁiiﬁﬁ df¥ny amino
acid willnisd apprdny tochoner ofhgkitianehe aatl leypeeiatlgdedighti afahacietsled disclosure
. gnino acid residues in the nediators of RCT may be
provided gt j t ut ed with nat ur al l'y occurrl ng non- encoded am no
[0@91 ds Q’Vﬂllesﬂg BBdveCd @Ocat h é)%% CahpIAdY i terms of the
nl encountere anlno prOV| e usefu

genetwall&u blsdoldédltamlﬂs acidst thdﬂ&mﬂ'ﬁdl&id)rssbsﬁtutﬁ?ﬁi naed| natepe,bad in certain

are not limted to, P-alanine (( and ot he
embodimghfs pEeefaplygre BRYj %t@tféﬁogae enaﬁlﬁa éSﬁP%P;S’F%ﬁW(’:“%%ﬁ“Ef Indeed, many of

[ . c

the prefege(gmggﬁfqro?{)ﬁeﬁa&g{rﬁﬁn so rolzlcengcc): d&%ﬁﬁ;&?ﬁﬁb. TRE, ¢h addition to

the naturﬂhamdilﬁh@(g&‘mhml@c&rﬂodeﬁh@)lmo&cam maimal aid eesatties i Meahediators of

gl yci ne or sarcosine orni thi ne

RCT may @er;ﬁ);bstgl,ltpql oith ﬁzgthIytOf:curpnglppwegp%%fir?@n(l? ag{gl)g\)andtsynthetlc amino
butyl gl ycine (t-BuG; N-nethylisoleucine (Mlle);
phenyl gl yci ne (Phg); cycl ohexyl al ani ne (Cha);

[0002) eudentain( ddnehonlpapbddnydred aminveadiddatvhich provide useful substitutions
4- phenyl phenyl al ani ne, 4-chl orophenyl al anin

for the meqhﬁ@(sglo ¢ inclgpde buics pREkited toniPradaniphdi- glq:))apd othef pmega-amino
acids suct’{ L %pagneméé ?{)1%9 cna%u{ I'Be(qlgm@%péflj'gru 444 QBBS”X laﬂ'ln%ﬂu%c acid and so

acids.

["am

forth; o- érnl%o&oﬂutgﬁ& aahmﬁw SQMhoHdk hifc Sc@a(rAbx@)()ﬂ hifiindQhleric acid (Ava); N-
(Tic) 2-thienylalanine (Thi); nethionine

methylglginef ox |S@reos(nm®’le noaniging @&y rmtrgl)hne NCédethytylalaginge(t-BuA); t-

butylglycgl &fﬁu@% ﬁ64u eo(rfe]:ugg}%g(fl\{%@) &%nglg hCIne p(ﬁg%lcgflghexglalanme (Cha);
norleucink I?Nﬁe)§ xmyhmy)a,lan%e )hX!Jpht‘l@}l}?] Phyl@Mai{eI }-chloesphesahiahine (Phe(4-Cl));

honmophenyl al ani ne e) and honoseri ne

hCys
2- ﬂuorop(lhtséatl)mme @@(%Eypﬁtﬂqomph@ @i}imnhbﬂw}(ﬁ -B)) Adluormhenylalanine (Phe(4-

yl at.e n ds and u it
) penigyIBINSASS 37+ SsBro et ET Srebontr Subas)! Pobfepyialanine
(Thi); ngrn&lim@wfaxﬁel @Ms@ﬁ)l Wa?@ﬁm%pﬁ?ﬂgb Cal- hyetﬂemyswq@cLys) 2,4-
herein can be readily categorized based on th
diaminobahysieragid Dby, b—diarramj)ua:yrmctrh(qubD,qpammOBhenyf&laml@ﬁ‘(tPhoKpNHz)) N-
methyl vztilliqnee g\lla{li;t}{o%]o%ysteine (hCys), homophenylalanine (hPhe) and homoserine (hSer);
hydroxyproline (Hyp), homoproline (hPro), N-methylated amino acids and peptoids (N-substituted

glycines).
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provi ded herein. [00741 The classifications of the

genetically encoded and commobn non-encoded am no
wa@eiodg23ascor ding to the categories defi ned aboREr/ESM05/020660

summari zed in Table 2, below It is to be understood

that Table 2 is for illustrative purposes only and

does not purport to be an exhaustive list of amn

(092310 r &%heruBingnarid aesiduasi Rt sspepificaliy mapdiopeds erew can be read1ly

a1 BT P, AL sins

provided RS Cl assi fication Genetically Encoded
Non- Genetical |y Encoded Hydrophobic Aromatic F, Y, W
[0!%] Né’lhe chssifications obite gwﬁ@?el qoisadqdparyd) commpppe nerzerppded amino

acids accPrdém BLI ?alge%l?)ﬁfs nﬁ@ﬁf{abok/&aye s{%‘a%zga Kﬁ &Ft%ﬁ}é@w It is to be

understoot), th¥ Tdble 2 ibfé¥ lﬂust%fve pﬁkﬂbses%lﬂy aN&@oys ndt-gitport to BIGH exhaustive
Melle, Cha, Ne MVal rophilic Acidic D, E Basic
list of anpno }qc1d|:(e§)‘§pes @édemwlges%é@@ hﬂzl)sed Egbgubsgg{ge thegmggdiaters of RCT
descrlbedglerN S. T Gt, AcLys, M5O bAla, hSer Heli x-Breaking
D Pro and other D-anino acids (in L-peptides)
[00751 Ot her ami no acid residues not specifically
ment i oned herein can be readlly catcc)aorl zed basie [gn

Tabledd. (C G A THONS i QGECOMMON o A 3 CIDS
H-ght—of—thedefinitions—providedhererm {00761
Classifidﬂhiohe 'Genati:&ﬂlyiEmctodndes, t he aMNomeGemdtislly Encéded

redi-ators—of —RET—wi 1 uc bUUblilUll:‘u with
Hydroph

Hydrophabic,
Aromatiq i {0 {500 enant Pgmi ié ‘*J R GBRe G,
|B<5’|‘%s

included in_the def|n| ed?
Nonpolarg o g Ly ¥, b Abde A<l t uatt e’DNé\‘inME)e%}m aj McGly,
replaced with an i dent id am no acid Y
AliphaticD- Ar g- AL VAkg)  or wit hbaAllél d?ﬁrndmé’slfélh%f Meﬁ%’,shﬁEAa t-BuG,
category or subcat egor Mqlle, §ha, \eAMgVEL Lys), and vice
Hydrophiier sa. The nedi ators may advant ageously be conposed
Acidic of at Dedéist one D-enantionmeric anmino acid. Mediators
Basic cont ai Hi, KgRsuch D- anm n®pacOos hArg Phh@uyHt), Dbupatnor e
Polar stabl eCt Q,te§radati on idit, AckygM$O, leahaj hSer gut or
Helix-Br&&irgm Phgn are nol ecul gsProddasikd Brmlinesacidl (Jh bipeptides)

C-am no acids. 28

[0075] Other amino acid residues not specifically mentioned herein can be readily
categorized based on their observed physical and chemical properties in light of the definitions
provided herein.

[0076] While in most instances, the amino acids of the mediators of RCT will be
substituted with D-enantiomeric amino acids, the substitutions are not limited to D-enantiomeric
amino acids. Thus, also included in the definition of "mutated"” or "altered” forms are those
situations where an D-amino acid is replaced with an identical L-amino acid (e.g., D-Arg—>L-Arg)
or with a L-amino acid of the same category or subcategory (e.g., D-Arg D-Lys), and vice versa.
The mediators may advantageously be composed of at least one D-enantiomeric amino acid.
Mediators containing such D-amino acids are thought to be more stable to degradation in the oral

cavity, gut or serum than are molecules composed exclusively of L-amino acids.
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WD 2005/ 123686 PCT/ US2005/ 020660 Linkers [0077] The
medi ators of RCT can be connected or linked in a

whemdq23esd ai | fashion (i.e., Ntermnus to PCT/US2005/020660
C-termnus), a head-to-head fashion, (i.e., N-termnus
to Ntermnus), a tail-to-tail fashion (i.e.,

Ctermnus to Ctermnus), or conbinations thereof.
The linker can be any bifunctional nolecul e capable
[00f77F0V5ﬂh€ '?ﬁédYatJ)ﬂs'Hf'R'th ENPbPEFHNEEES of Ani¥EIn3NRLAKE-tail fashion (i.e.,
Thus, suitable linkers are bifunctional nolecules in
N-terminushfoc - tt:ltmenﬂs)n@ﬁllemhw -hepddagisorar(ge. ¢ Aptetrhimus to bbtengmus) a tail-to-tail

. oval.ent|. ttached to the N-.and/or, Ct nu
fashion  (§ @t I 28 | R soue COMPITOPES RBsTedt « abimbker, gen be any
blfuncnoﬁ%ﬂQnol%ul@%a}ﬁ'bie%mwéﬁ:nﬂgl IRKRG GRSphiBedR] bn&k BWier! NThus, suitable
he art, as are suitable chemstries for effecting

linkers arsdnfmnctmmhh@mcums rol Wh)clrrﬁm fgmthnabg‘t@}lps_arnkmpd)lcbf being covalently

attached q%l'ltfsf{: k\é 5}81' l en 1?1|u_1,3ag fgﬁfG lu}lt \E%ylgllil]%e%}ut@ute; fglrr e?ttaglgment to the

N- or C- t%&%&:ﬁtl%& WeR kRoWn Pthé afftoasla%e sifaBleShRPlidriés foPeffecting such
N-aryl- COOH and car bohydrates. However, in sone
.covakntbnmkﬁhnnﬁnms no separate linkers per se are used at

. I npstead, aci di hj.l i.c .and basic

ofght ¢ daEreo i vengtt and el BA b8 et bpited . Pro @),

1 _t_ S r -

R

COOH amxhsabtolydraes. le@:\@oAnrsedm@lrrdmdlmmhs miotseparateX sukpisger of are used at

. e RS Sl UL 12501 S5, DL 2D, o

HMG Co® Réductdb rn%bIM'rsSS’&%ﬁI in R baroTM Atorvastatin
Ciprtor TM OCH HO 0 COH

[0079] In preferred embodlments the hydrophobic or aromatic scaffold is based on an

Linkers

HMG CoA reductase inhibitor. Examples of HMG CoA reductase inhibitors are shown below:
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~~ HOIn- O FNOS O\ / N ~~-N1OHN

RosuvasCrestor TFl uvastatin Sinvastatin Lescol TM F
wQomwenzbtdd 30 WO 2005/ 123686 PCT/ US2005/ 020660 PEKDUS2005/020660

HO,,, O HOOOHOHO OH F, , SHYOF _"Ao 4- S OH

HMG CoA Reduct ase | nhi bitor HMG CoA Reduct ase

I nhi bitor HMG CoA Reductase Inhibitor C HOB,. 0 OH

HO O OH OH OH hypolipidemc oHOOOHOOH/ ~\NS O

HMG CoA Reduct ase | nhi biffor F HMG CoA Reduct ase

InghibitQﬂi Fi brates hy igpi dem ¢ agents activate

Nisvastatin

Ribaro™ Atorvastatin

Lipitor™
HO
0~/
NS,
N
Wat
Rosuvastatin °
Crestor™ Fluvastatin
Simvastatin Lesco]TM
F Zocord™
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I\ OC JCr Genfibrozil (Lopid) Cofibrate (PPARa)
[ 0080] Accordingly, exanples of lipophilic or aromatic
waembfizdesis based on HMG CoA reductase i nhi bi tBCBUS2085/020660
shown bel ow al ong with the parent HMG CoA reduct ase
i nhibitor: 31 WD 2005/ 123686 PCT/ US2005/ 020660 HO,, O
CH OHN s N/ \' S F F HMG CoA Reductase |nhibitor
I \' N N Nsvastatin R ba roTM 0 CH
RNV O RR _F o HN Atorvastatln A

HO».
OH
- R

7 o

Ol

S

HMG-CoA Reductase Inhibitor HMG-CoA Reductase Inhibitor
HMG-CoA Reductase Inhibitor

cl HO.. o)
OH
o o OH
OH OH

hypolipidemic

OH 0 O :
07 “OH A
/
@\//’ S

HMG-CoA Reductase Inhibitor F
HMG-CoA Reductase Inhibitor

Fibrates hypolipidemic agents activate PPARa

¢f o Q%w

Gemfibrozil (Lopid) Clofibrate (PPAR«)

[0080] Accordingly, examples of lipophilic or aromatic scaffolds based on HMG CoA

reductase inhibitors are shown below along with the parent HMG CoA reductase inhibitor:
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32 WD 2005/ 123686 PCT/ US2005/ 020660 HO Ol N O'S, N
CAS/O N~ O\ N NRosuvastCrestorTMF OH HO O ,SOH F
wd2mes/1868vast ati n Lescol TM [ 00811 Exanpl es of PERATS2005/020660
nmedi ators that conprise a lipophilic scaffold based on
an HMGS CoA reductase inhibitor, such as nisvastatin,
are shown bel ow. 33 WD 2005/ 123686 PCT/ US2005/ 020660
OO0 NH ONH\ NH~ NH HZN O/ N NH2 NH O @ utaric
HOAG1 i nol i ne- Agmati ne NHJOH H2NYNH H2NYNH NH NH
o O JNH2 OONHNH2 OONHHNNO NHOH
0 NN AcE-Quin-RNH2 &a+ Qui n- r NH2
~ S

z bl

HMG-CoA Reductase Inhibitor

OH

Nisvastatin
Ribaro™
[]
O
OH
HO OH

Atorvastatin
Lipitor™
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H2NNHO OH H2ZNNHOOH Y NH J NH NH2 O NH NH2 O NH H N O
HNNOHN'~Y 1T 1 ON OO NGO Acr-Quin-eNH2
Wa\eHR5qQeE68s ENH2 [ 0082] As stated above, preferabdyUSm05/020660
scaffold is a mmc of a portion of an HMG CoA
reductase inhibitor that is lipophilic or aromatic.
HMG CoA reductase inhibitors share a rigid,
Ho. hydrophobpi ¢ group which is linked to an HVG- | i ke
F —(HMG C0A7 reductase inhibitors are conpetitive
rsnof wi th respecty t@gbinding of the
%@0&44;_6——&5 )>a1y0d|verse rigid
18 gr\oups of HMG CoA_jeductase inhibitors are
Rosuvad@onmedated in a shall ow non-pol ar groove of HMGR
Crestor34 W D5/ 123686 PCT/ US2005/ 020660 [0083] HMSG CoA

deriYatives are replacenents of the central ami no acid
(X2) in the X1-X2-X3, Xl -X2-Y3, Y1-X2-X3 or Yl -X2-Y3
nol |ggul ar del s; although the nol ecul es can be

on any order. The am no acid derivatives
prepared fromthe correspondi ng aryl al dehydes
WHére J is any of the stain scaffolds), as

c’ALn enant i oneri cal ly pure (D or L, depending

ral_catalyst) or’i he racemic form

General synthesis of tin scaffolds tethered

derivatives i NHCbz J= ), DBU NHCbz

- Et - Duphos) (cod) Rh] OTf Co2Me O P' O [ O~ CH20Ql 2,

rhu\gggMe H2 (60 psi), MeOH, rt, 4d NHCbz LiCOH (2.0),
iMCO2H THE-H20 (3:1), J"" "NHCbz ill)-NHCbz O -

rt 2 h [0084] The above-nentioned aryl al dehydes

(Jn-CHO, n = 1-4) can be prepared

[0081] Examples of RCT mediators that comprise a lipophilic scaffold based on an

HMG CoA reductase inhibitor, such as nisvastatin, are shown below.

33



according to the foll ow ng schenes. Schene: Synthesis
of Fluvastatin scaffold aldehyde F F DWW Jj-CHO N
w@FaoE238CHO Schene: Synt hesi s of Atorvast at i nPGDESF003/620660
al dehyde (where R is an al kyl or al kyl sulfonyl group)
Ph" /CO2H 1. Ph = CO2Me 1. RNH2 Ac20, 90 C, 4 h CHO
CO2H RN O = J2-CHO 2. PrCOCl, TEA 2. DI BAL-H Br 3.
TPAP oxi dation Schene: Synthesis of Rosuvastatin
scaffol d al dehyde (where X is hydrogen or hal ogen) X
oX Yo OBt N COZEt N CHO J3-CHO NN N~N SO2Me SO2Me
.go /123686 PCT/ US2005/ 020660 Schene: Synthesis
sffatin sowffol d al dehydle (whgre X i s hydrogen
maancRA.s  al kyl) HfNX X Et CHO = 34- CHO
R NR[O00 These statinl&ubsstitutegalanine

eriy {\".v s can then be coupl ed w r amgno acid
Gg’éap?/\\fgici”'\'/‘%@&%gé".atén? , du or Arg).[l FurtHer F‘EMOH
derivatives can be denuded part ok fully, as

described in H se of EFR or eft. [O0O08&N.OnNe

enbodi ment of the RCT nediators using an HMGZ (oA

reduct ase scafiFI'a is based on atorvastatin. O Cat.
HO.__O

Hojo .
0 - 0 NH: NH, o} O ~NH NH,
)L : “ ﬁg /U\ N H °

N/\ﬂ/ = H =

H
o) ’N N

. AcE-Quin-RNH,
Ace-Quin-rNH,

HZNYNHO OH HZNYNH OTOH
NH /(NH ;
o) NH NHZ : y 0 NH/\[rNHz
H O - N 0
\HHN N~ \”HN/\[( =
0 | 0 g
N 0

(@]

Acr-Quin-eNH,
AcR-Quin-ENH,

[0082] As stated above, preferably, a scaffold is a mimic of a portion of an HMG CoA
reductase inhibitor that is lipophilic or aromatic. HMG CoA reductase inhibitors share a rigid,
hydrophobic group which is linked to an HMG-like moiety. HMG CoA reductase inhibitors are
competitive inhibitors of HMGR with respect to binding of the substrate HMG CoA. The
structurally diverse, rigid hydrophobic groups of HMG CoA reductase inhibitors are accommodated

in a shallow non-polar groove of HMGR.
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N.3HO HNOHOHOpp F2 Atorvastatin (Lipitor)

[0087] The D- and L-am no acid derivatives based on
warmsazissat i n can be synthesized. These deri vEET/UEX05/020660

further can be denuded partly or fully. The

bi oi sosteric replacenent can be done at one of the

1,N0 id residues or | e The Iutam
1088315 nmfd‘.y oA, T casp '&g\i’g‘)f fsg?ftf"qu%ﬂ‘?ﬁ fitgte b?‘aélnﬁnﬁi%va“ves are
replacemaﬁp 6Pfh‘é Rftrdl BlinSABA DR IR ﬂmmtalmxzaw BOROXE Br Y1-X2-Y3
follow ng charts and schenes. A: From

moleculasnmdetso amwmgﬂ dmaniaacbb:xWancbtaceadrathdYM—lahﬂ Nvdde HRWKEnino acid

derivativag CopgR) NGeRA TR PEERPTRIRIR R0 AEHES (UCH PR Ty apy of the
stain scafb¥lds \)bas oW beiow: The RWling add d&riPHlveReah Be pgpﬁ’r)éﬂ il efantiomerically
36 2005/ 123686 PCT/ US2005/ 020660 B: From
pure (D o2 Ladépeodipg onoheslBrat eatilgsty bii io thetaderhizNpidd H2Ny NH HNy NH2
HI\IyNH2 OOHHNOOKHHNNHHOONHHOO OHOHOHO
HZN NNN3S NNHNNNN NNQA NOHI A\ \ NOO
Scheme: Q@nq:qa] synthesigiof statin @Qaéfgg)}dsrtetmged plapipe dgrigatives pyr - R 9 11:
R- pyr-E 12 C. From 4-am no-pyrrol e-3-carboxylic acid

H2 Ny HZ I\IyNHOI-EbBH J\/"ﬂ*CbZ [((S.S)-Et-Duphos)(cod)Rh]OTf CO;Me
———— J
~o \\o I CH,Cly, 1t COMe ) (60 psi), MeOH, rt, 4d NHCbz
// AH (2.0),
COZH CO,H THF-H,0 (3:1),
Jo J 0-1t,2h

NHCbz NHCbz

[0084] The above-mentioned aryl aldehydes (J,-CHO, n = 1-4) can be prepared

according to the following schemes.

Scheme: Synthesis of Fluvastatin scaffold aldehyde
F F

O \ ovF O \EJ1-CHO

N POCI, N~ CHO

Lo A

Scheme: Synthesis of Atorvastatin scaffold aldehyde (where R is an alkyl or alkyl sulfonyl group)

Ph._CO,H 1. Ph—==—CO;Me O
1. RNH, h Ac,0,90°C, 4h CHO
COH —————— = N 0 =
2.'PrcocCl, TEA Ji 2. DIBAL-H
Br 3. TPAP oxidation N

Scheme: Synthesis of Rosuvastatin scaffold aldehyde (where X is hydrogen or halogen)
X X
o 0
[ co. JE— CHO
NOE( § )N!\ t HEt . )N'\ \/ = J,-CHO
N“ON N N
SO,Me SO;Me
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OOCHHNOHOHNN NHHOO Ny NHHO O NH(3 O NHa H
HONON' ONHZNNNNNOHHH OHI OHH NNN
WO 2q05h23686 13a: e-pyr-r 15a 13b: e-pyr-r 15b 1EEr/US2005/020660

E-pyr-R 14b: E-pyr-R D. From
4- am no- pyrazol e- 3-carboxylic acid H2NyNH H2NyNH

Scheme: Gy NISKISKgmd<eH IENTNEINOR CVRETR X A foRe 9 eldgepy and R is
alky) N HHN, N 16: e-pyr-r 18 19: r-pyr-e 21 17: E-pyr-R
20: R-py-E 37 WD 2005/ 123686 PCT/ US20§5/ 020660 E:
j! I Xypyridine ring
O OH HN O OH
NoN=N MNZHIN N
OHHNO 11
R 27 23:

E-pyr-R 24 26: R-pyr-E
[0085] These statin substituted alanine derivatives can then be coupled with other amino

acid derivatives (e.g., Glu or Arg). Further, these derivatives can be denuded partly or fully, as

described in the case of EFR or efr.
[0086] One embodiment of the RCT mediators using an HMG CoA reductase scaffold

is based on atorvastatin.

Atorvastatin
(Lipitor)

[0087] The D- and L-amino acid derivatives based on atorvastatin can be synthesized.
These derivatives further can be denuded partly or fully. The bioisosteric replacement can be done
at one of the amino acid residues or both together. The glutamic acid moiety can be replaced, for

example, by 3-amino benzoic acid or PABA. These derivatives are shown in the following charts

and schemes.

A: From 3-amino-pyrrole-2-carboxylic acid

HzNYNH HNYNHZ

4: r-pyr-e
5: R-pyr-E

36



F: From 3-am no- pyrrol e-2-carboxylic d

(Bi oi sosteres) H2ZNyNH HZNyNH NH HOO O OHHN I HN O
woZNsM2388¢H O O N O HO/ O HO N N N N N~ N N PCDUSH05/620660

HHN HHO\ I ~~1 1 ~~1 28\ 29 30 G From

2-am no-pyrrol e-3-carboxylic acid (Bioisosteres) HzN

B: QH HZ!ENH]NE:O!O_”HN O!O-I HN 2N HOO0O ONHHO HHI
. From 44 OONo H31 32 33 38 WO

2005/ 123686 PCT/ US2005/ 020660 H: From
4- am no+py L Kol e- 3- carng hiic acd dinf Bi oi sostmw
H2N 4 NH %NH NH, 10 OHH O’I Fg—l(lf—NZ

t H

34 o) ::b\
HoN NN N y
e} H N_ O H
Y o% oﬁi o%
O r-r

C: From 4-amino-pyrrole-3-carboxylic acid

aci

HaN.__NH H,N . NH
¥ g '
Os__OH HN O~ __OH HN N NH HO._.O N NH HO._.O
O \‘\/ﬁ\
H
HaN Nj‘;‘\NJ\
¥ jQe O H b b )
13a: e-pyr-r 13b: e-pyr-r
14a: E-pyr-R 14b: E-pyr-R
D: From 4-amino-pyrazole-3-carboxylic acid
H2N HN___NH,
Os_-OH NH HO._.O
j\ R
HZN H ; ‘\ ; )‘l\ ” N
N \ Q N/ \ Q N, \ o) N,
16: e-pyr-r 18 19 r-pyr-e 21
17: E-pyr-R 20: R-pyr-E
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| From 4-am no-pyrazol e-3-carboxylic acid
(bi oi sosteres) H2ZNyNH H2NyNH H2ZNyNH O OH HN O HN O HN
w568 O HO O N ~ -1-aN HN N Ni\ HN H NPMM$20DE20660
NM 3738\ 39LJ NHHOONHHOO HZN O H O H2N O
H NNNkNN H/\ OHHNNNN 40 41 J:
Al ternative enbodi nents 39 WO 2005/ 123686
PCT/ US2005/ 020660 H2NYNH H2ZNYNH O OH HN O OH HN NfNH
HO O NYNH HO 0 NHaONHaH2NONONH2NNN N ' ON

D ; p ; ter native
enbodi nment s corrprl sing bi oi sosteres H2N | NH H2NYNH
NH2 HO GINQW HN O ()HZM:IPNHHN @'Y®*2H 0 OH NNJ§LNHE N NH

~od_dd HN
HoN
o)
22: e-pyr-r 25: r-pyr-e 27
23: E-pyr-R 24 26: R-pyr-E
F: From 3-amino- ole-2-carboxylic acid (Bioisosteres

G: From 2-amino- ole-3-carboxylic acid (Bioisosteres
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HHHON NNb 50 48 49 Schene-1: General Route for
the Synthesis in Solution Phase NHBoc O NH2 O O O2H +

woZnsneses®. TFA |, TEA N NH2 + BocHM R R O RP@T/US2005/020660
EDCI, TEA Oit 2. TFA 1. AcC NNH2 QHOO N R -~2.
Deprotection HHIR O NH2 NNH2 ORORR R =
CH2CH2CO2R , CH2CH2CH2NHC( =NH) NHR2 [ 00881 The genera
route-for the N-Boc protected amino acids in solution
phase peptide synthesis is shown in Scheme 1. First,

: . e under standard

3N) and the resulting

product is deprotected (TFA) to t he correspondlng

am ne. Thenlatter is coupl edi.w iNg anot her

approgyi ateky protected gim nogcid und FZthe stan ar

40 2005/ 123686 PCT/ Us2005/ 020660 H&o

N- i rem) edO( TFA) d xapped wi th

(e. c( £he otk ro i ng grou.

renove ﬂe3|red p gScheme- 2

Rout nt hesi s hase O

pi per ifdi re; HO Fno 2. Acid, DC H2N N H

T,, N R302H 3. plperldlne 3PDMF OiRH Rlnk affi de
resin + O1l. DIC, Acid NH 2. piperidine, DVME FnocHN

I: From 4-amino-pyrazole-3-carboxylic acid (bioisosteres)

J: Alternative embodiments
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ORNHR 3. AcCOH OR 4. TFAR R R = CH2CH2CO2R',
CH2CH2CH2NHC( =NH) NHR2 [ 00891 The general route for the
woR®ean238Ot ect ed anmino acids in solid phase peptT/tg2005/020660

synthesis is shown in Schene 2. First, the N Fnoc of
the resi n (Ri nk) is deprotected (piperidine, DW) and

then co d, W th an Frmc protected am no acid under
st andar c\f)ndltl ons (e , DICn HOBt ECE?’N) rand tpoe o
r 8t i ng od Hs deprot ectgdrdd & A H

L n- gound -ang,ne The hatlter is lqb eftfawi t h
Hgmo he r ateI prﬂot ajv QJLQ el t
st Anda Niondl epe he. The ( I
N- Fno '

e, apped

acid chlLs (e.q. and t he pr ot ect@

gr oups @ renoved t e desired duct. The

Scaf f | nt er nedi at es; Ph NHBoc Ph CO2H BocHN CO2H
Ar N @Hw /N NHBo& Ph /N R Pyis.RBfEac R BocHN €O2H
Ph BocHN CO2H Ar /N CO2H Ph N Ph Ar NN R R R (where
Ar = aryl, heteroaryl; R = alkyl, aryl, heteroaryl)

[ 00901 The scaffold replacenents are shown above.

K: Alterndtiaughbodimenthedmpiisife DlolSostereser i vati ves are not shown,
prepared as well. The syntheses of the latter
internmedi ates are not depicted in the schenes but
pr epar ed iHﬁN\ﬁNgl nmi | ar fashi off"eS] ng CC| ) agiotheir
N- Bs-OHderi ¥t i ves. The, sghenet. bel o cribe th
synt pesi s of tlhese valuable inte med |at
200 3686 PCI/ U 2005 X H 00911 The gy s of
2- anihofp olfe- 18- car boxyIN derlvatlv
in Sche zoin is reag

R
correspondilng loride, and t
t he alpha@to am ne. Alter vely, the latter
prepared ditectly from benzoifi, when heat edt he am ne
in presencéof a weaker acid (e g. AcOH) in al cohol

solvent. The am ne is not nononer, instead, is
oligoneric in nature (from Mass and proton NVR). The

Scheme- QR %Jﬁto te 308 A& S\itthedi€ o B Ior_rle: oyt he pyrrol e

product in good yield. The ester at 2-position is

sel ectiy yd yzed with | ;val ent of aqg@eous
NaCH i(n acildiPEi 1Y, i i Rut e+%HNﬁeH
resul t\agnaci d | s MlerFs t ed un PNHE US R

rearr angenment fdl phenyl prosph6ryR azide {(PPRA) .
tert-BuCH, heoat) The N-Boc protected eStZGTFAIS

hydr ol yzed

C(JY 0T o
eproec ion

%NHZ C,{ NH2

0O R
‘R, R' = CH,CH,CO,R!, CH,CH,CH,NHC(=NH)NHR?

act ed vv|t m ne

[0088] The general route for the N-Boc protected amino acids in solution phase peptide
synthesis is shown in Scheme 1. First, the acid is reacted with the amine under standard conditions
(e.g., EDCI, HOBt, Et;N) and the resulting product is deprotected (TFA) to the corresponding

amine. The latter is coupled with another appropriately protected amino acid under the standard
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(ag. NaOH, heat, then dilute HO) to the correspondi ng
acid. [0092] Alternatively, the al pha-keto amne is

wo emctizsgseM t h et hyl cyanoacetate to the 2- PCT/US2005/020660
am no-pyrrole (Schene-3) and the latter is hydrolyzed
and N- Boc protected under standard conditions.

conditionS T Reps, SR Vo B A) ndRappsd Bifh o8 SHEH BmiseClan the other

protectm;{’? %rerﬁ%&d 5 elire tod@CH Ph OH or  RNHZ, Et OH Ph
[N\ CO2H AcOH, heat H R NC, CO2Et 1. DPPA 1BuCH

2. ag. NaCH R = al kyl, aryl Ph CO2Et Ph CO2H
heteroaryl 1. aq. Na0—| / Ph N NHBoc Ph /N NH2 2.
BOC20 R R [00931 The synt heses of

Scheme-23 GenetabRay be Syathesibin galid Phasey derivatives are
shown in Scheme 4 and Schene 5. The amine is reacted
with aIpBa br ono- ph 4% @Rl d, foIIovvedb
tread wdh aci d%([:% orzug%e!%{éTLﬁ@ resukl| aﬂn Xo @id.
is trea ecﬂ wi th a dipgl ar;,qgtudj,eegw(:aryl acet )H in
acetic anhydride to the pyrrole. The latter
suctessdevety nptrated (HNGB or ni um saltf
reduced ( elm , (}-lg gomhydr (aq.
NaOH, heat ad prot cNe'd (BaelO, di oxane%" othe
desired product (SchenB 4). Schéfre-4: Synthesi § of
3-am no- pyrrol e- 2- garaxykbs acticrderci-matirve 42 WO
2005/ 123686 PCT/ US2005/ 020660 PhYCO2H 1. RNHz Ph COzH

i 980 e KRGS g 58RO e i

synthesm RasteywNin, SdH2miel2. NEf2st, the N-Fmoc of the resin (Rink) is deprotected (piperidine,

DMF) and then coupled with an N-Fmoc protected amino acid under standard conditions (e.g., DIC,
HOBt, Et;N) and the resulting product is deprotected as above to the resin-bound amido-amine.
The latter is coupled with another appropriately protected amino acid under the standard conditions
and repeated once more. The N-Fmoc is removed (piperidine, DMF) and capped with acid chloride

(e.g. AcCl) and the other protecting groups are removed to the desired product.

The Scaffold Intermediates:

Ph NHBoc Ph CO,H BocHN CO,H
3 » /
Ar N~ COH Ar N NHBoc Ph I
)
R Py NHBoc R BocHN  CO,H Ph BocHN COxH
gt Dyt gt
AN TCOH Ph™~\~ ~Ph Ar N
|
R R R

(where Ar = aryl, heteroaryl; R = alkyl, aryl, heteroaryl)

[0090] The scaffold replacements are shown above. Though, the N-Fmoc & N-Cbz
derivatives are not shown, prepared as well. The syntheses of the latter intermediates are not
depicted in the schemes but prepared in a similar fashion (using FmocCl) as their N-Boc

derivatives. The schemes below describe the synthesis of these valuable intermediates.
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Ph /NN CO2H di oxane Ph /N\ COZH 2. ag. NaOH Ph /N

COZEt R R R [0094] Schene 5 shows the synthesis of
whatoenzsase/| -t et hered pyrrol e nucl eus. The am BOFES1005/020660

is prepared simlarly as shown previously (Schene 4).

The pyrrole nucleus is nitrated (HNO3 of nitronium

O BB 5 A ke S A o

Scheme P Bénfcdn RY Fdaddel) widh @@mPt@Wer@r&sﬁmﬁﬂffb&ﬂUﬁdec aAgitkkn reacted with
derivative X X N COCOZEt 1 QOZH\ / N |

amine the a[pha*kels() NHllﬁ,/r Alsolapigely) theelattpt © pepEed Au2Aly fiwat b{:nzoin when

heated th@mgbecmfresgace &weﬂpwldoé &Dégéﬁ?){%'\tgppcgrso@%ﬁq\&e amine is not
monomerBAR&Ad lis WiESKElic irhaturkh (oMM ald otbg@@@k? F@he Bﬁbﬁa keto amine is

synthesis of the 4-am no pyrrol e- 3-carboxylic acid
reacted war dlmhw @sstylenedicarbarydate APMAIPeseMeH tashespyowie iproduct in good

5,and Sche Th O _aci eact ed
vield. T Eoaf 2-200H0L o7 PRl P Ah S ol PGV HEMCGH SLEots NaOH in
MeOH arRPBRAHEH withdilate 161 herd Fegul‘ﬁ’hg Bcidii§RitYitted under Curtius rearrangement
acetyl enedi carboxylate (DMAD) in acetic anhydride to

[diphenylt mes}ﬂwné czald SPfet rire BuOply heat).e ThERé-Bodipactedted ester is hydrolyzed

(aq. NaOﬁ %’%éf‘%&g/ %Ig{lﬁt!g){ﬁﬁ)%geéi’@de ok [a? tn teraql sN??;at ed

h di hgs [ -
[OPDeﬁr]t Bl?ﬂg%ﬁﬁfﬁlve? d}SHaYIkéi'@ lfhgnel 1@25@6({ glﬁﬁ i??rg@ Hgn)oa%eéate to the 2

amino-pytroke MIemeB)cmmmhmdiat(eSahe}mrcsyzed[ @b N-BAL t moteated veder standard
the am do-acid is reacted with propargyl ester in
dcetic anhydride, followed by nitration to the
nitro-acid (Schene 6). The nitro group then is reduced
(Raney Ni ckel , H2, EtO—VTHF) to the amne, the ester
gig ir{QApYTTdN v J derivativés pr ot ect ed
(BocZO d| oxane) accordl ng to the Scherme 4. 43 WO
2005/ 123686 g’(ga'/ US2005/ 020660
1. DMAD, heat Ph CO,Me

P“IO 2 RNH; F"‘jo 2. aq. NaOH M
R Ph~"~ ~COH

condition

Ph” OH  or RNH,, EtOH Ph” "N
AcOH, heat H &
oot | 1 oo v
R = alkyl, aryl Ph,  CO,Et Ph  CO.H
heteroaryl i 1. aq. NaOH
Ph NH, ~—————— Ph NHBoc
N 2 2.Boc,0 N
R R

[0093] The syntheses of 3-amino-pyrrole-2-carboxylic acid derivatives are shown in
Scheme 4 and Scheme 5. The amine is reacted with alpha-bromo-phenyl acetic acid, followed by
treatment with acid chloride. The resulting amido-acid is treated with a dipolarophile (aryl-
acetylene) in acetic anhydride to the pyrrole. The latter is successively nitrated (HNO; or nitronium
salt), reduced (Raney-Nickel, H,, EtOH/THF), hydrolyzed (aq. NaOH, heat) and N-protected
(Boc20, dioxane) to the desired product (Scheme 4).

Scheme-4: Synthesis of 3-amino-pyrrole-2-carboxylic acid derivative
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Schene-6: Synthesis of 4-am no-pyrrol e-3-carboxylic
acid derivative Ph CO2H 1. RNHZ Ph CO2H CO2Et CO2Et
wODO8/163886 CO2Et Y = Ph N Ph U N Ph  Br 2. PhQ&RI/UR005/020660
I NPh Ac20, heat / Br YPh/ O R DVMAD 1. Raney-N, H2
Ac20, heat 2. aq. NaOH R = al kyl, aryl 3. Boc20
heteroaryl MO2C CO2Np HPC CO2Me 1. DPPA, 1BUCH BocHN
CORPr~ PR NPR_aq. NaOH Ph /N PRIZ= aq. NagH Ph /M
Ph  RsR R [0083%:A corPhet®l'y difhgseat apprdath.dar
the synthesis of the 4-am no-pyrrole-3- carbogylic
acid derivatives is sketched in Schene 7. First, a
beta-keto ester is alkylated at the al pha posiPion
and Wa&ultiw@ di ker er isitReegti@d Wrhh A
am ne JtQ the 5jjgf1e-3-§a§box | at§. ., R IatL%?ijs
conferted b tﬁge esi Pednprgdtict gsqshovvn iPA” 3chéRE! 6.
SchemeR7: Synthesis of 4Ram no-pyrrol e-3-carbdkylic
acid (continued) CO2Me Ph CO2Me NaH Ph CO2Me RNHZ Ph

Br, + O O AcCOH .heat R R = al kyl
[0@?5} : ﬁ.ch%m%sylg?lm%&i %}%F ] @e&glbﬁ.ﬁlg%éwl-ﬁgﬁersed ol?yrro?e Hicteus. The

amido-acRst%@da@eJ‘éiﬁﬁl@ﬂi at Shodl pichRUslly ISR, 8rhd pyrivI€BRINES is nitrated

of base, aryl ketone is reacted with oxal ate ester, o
(HNO; of giitranierd self). adihdilaties s ithan tedueade hydrolygpd e dBasoprptegied . as given in
Scheme 5The latter is reacted with a substituted hydrazine to

pyrazol e- 3-car boxyl at e derivative. Subsequent

nitration (HNO3 or nitroniumsalt), reduction

(Raney-Ni ckel, H2), ester hydrolysis (agq. NaOH), and
Scheme-5: Synthesis of 4-(2-pyridyl)-3-amino-pyrrole-2-carboxylic acid derivative

X X N= B
: CO,H ' :—Q N/
coH CICOCOE 2 N
— N__COEt VA
_NH pyr (solvent) Me \([)]/ Ac;0, heat N~ CO.Et
X I\Ille

MeNH, t

X N/ 1. Raney-Ni N\ fuming HNO
N NHBoc 2. aqg. NaOH N NO, or NngBF4 ?
COH m s J\
B N~ CopH 3 BoeO N~ COE
X=H,F « Ve X Me

[0095] For the synthesis of the 4-amino-pyrrole-3-carboxylic acid derivatives, two

routes are presented, as shown in Scheme 5 and Scheme 6. The alpha-amino acid is reacted with an
acid chloride in pyridine to the N-acyl compound, which is heated with dimethyl
acetylenedicarboxylate (DMAD) in acetic anhydride to the expected symmetrical pyrrole. The
diacid is selectively hydrolyzed (1.0 equivalent aq. NaOH; dilute HCI) to the monoacid. The latter
is treated with diphenyl phosprorylazide (DPPA) [benzene, tert-BuOH, heat] and aq. NaOH [heat;
dilute HC) to the desired compound (Scheme 6).

[0096] Alternatively, the amido-acid is reacted with propargyl ester in acetic anhydride,
followed by nitration to the nitro-acid (Scheme 6). The nitro group then is reduced (Raney-Nickel,
H,, EtOH/THF) to the amine, the ester is hydrolyzed (Aq. NaOH) and the anime is protected

(Boc,0, dioxane) according to the Scheme 4.
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am ne protection (Boc20 |ead tomthe desired
conpound. Schene-8:. Synthesis of
wad2@ai1z888@Yyr azol e- 3- car boxyl i ¢ aci d deri vati vePCHUSAEF/020660
2005/ 123686 PCT/ US2005/ 020660 CO2Me O NaH, ether; 0 O
RNHNH2 Ar N Ar Ar C02Me AcOH, heat N di net hyl
oxalate R HNG3 ! R = al kyl, aryl BocHN CO2H 02N CO2Me
heteroaryl 1. Raney-Ni, H2 Ar NN 2. aq. NaOH Ar N. N
Scheme-6 SyBHeSOok 208 ho- PRSI caRHRIAL HBAUeRlathhe RCT
nmedl ators using an HVI> CoA Teductase scaffold is
based on nisvastatin, as shown bel ow. A general schene
to the synt hesi g, 0f 4 nese _conpounds P& al so stmovvmozEﬂfS
w2008/ 15386 R R0 Ger 658560, 06 o, T fH o
NH BH O 2@nddér- ~rINN NMo. et 0 7O 16 (faric P ow
Aci d- Qui nol i ne-Agnm®ine C-Y-NH ,-, ®, OH N H2NyFNH
H2NyNH NH NHmablO © HO 0 0 NH NH2 OHO NWanHz NN O

Ac,0, heat
BI M(yIerl 3. Boc,O
heteroaryl
MeO,C CO,Me HO,C CO,Me 1.DPPA, 'BuOH BocHN CO.H
[ § oo o LS e gyl
PhMPh aq. NaOH Ph Ph 2. aq. NaOH Ph Ph
) N N
R R R

[0097] A completely different approach for the synthesis of the 4-amino-pyrrole-3-
carboxylic acid derivatives is sketched in Scheme 7. First, a beta-keto ester is alkylated at the alpha
position and the resulting diketo ester is treated with an amine to the pyrrole-3-carboxylate. The

latter is converted to the desired product as shown in Scheme 6.

Scheme-7: Synthesis of 4-amino-pyrrole-3-carboxvlic acid (continued)

. CO,Me
Ph COMe  Napy [opoMe RwH ﬂ\
Br + Kfo )\/Kfo Ph R
0)\/ oM © AcOH, heat N
R R R'

R = alkyl, aryl; R' = aryl, alkyl

[0098] The synthesis of pyrazole nucleus is outlined in Scheme 8. In presence of base,
aryl ketone is reacted with oxalate ester, followed by acidification to the 1,3-diketo-compound. The
latter is reacted with a substituted hydrazine to pyrazole-3-carboxylate derivative. Subsequent
nitration (HNOj3 or nitronium salt), reduction (Raney-Nickel, H,), ester hydrolysis (aq. NaOH), and

amine protection (Boc,0O) lead tom the desired compound.

Scheme-8: Synthesis of 4-amino-pyrazole-3-carboxylic acid derivative
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HI HOO N, N Ace-Qin-rN H2 AcE- Qui n- RNH2 H2N~NHO

OH H2NFNHOOH NH NH ((*° NHNH2 N2 0 O NHH O HN N
w®20ds2868 N i O ON O Acr-Quin-eNH2 AcR Qui nPENMBR20031@0660

WO 2005/ 123686 PCT/ US2005/ 020660 0 0 0 0 ~O | Ao, -,,

Neat, 110C ONH2 p ~ NOHO G O DowhermA O PCCI

250 C a N-) 110C, 15 min N NHO NH2 O Liquid Ng3

Tol ueng, \ Y-, O<O—|(ag),oEtO-|O§JNN]q25C Bﬁ

Nat{.
ref | u>9J\3h_3§Le§£€LZa_tor thr de_ st ep s *
Ar dimethyl oxalate O;Me AcOH, heat
HNO, l
R = alkyl, aryl CO,H CO,Me
heteroary! BOCHEZ_\( : 1. Raney-Ni, H, Oziz_\( :
N N
AT 2. aq. NaOH AN
R 3. BOc,0 R

[0099] Another embodiment of the RCT mediators using an HMG CoA reductase
scaffold is based on nisvastatin, as shown below. A general scheme to the synthesis of these

compounds is also shown.
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1.56 grans Fnmoc. NH O Fnoc, NH O FnocCO \ OH RINH2
O~~N_ NH NR Frmoc.NH O NH2 O NH - Frnoc _ \ \ NH 1)

wWaR20802368¢ N R~ | / N 141 D pAppropriate rot eBtT/U82005/020660
steps OR2 J~NHO NH NR Bioisosteres Used Wthin
the Structures of the Mediators of RCT [01001 Exanples
of preferred bioisosteres that can be used within
preferred RCT nediators are shown bel ow. Bi oi sosteres
contai ning a guani dium or am di no group serve to
substitute an am no acid, such as arginine.

o Bi oi sosteres containing a carboxylic acid serve to

)J\%“\;Sﬂi't“te an am no acid, such as glutamate. Any ot her

HO S8t or e that, can serve tol8ubstitute the basic

aAQOE ,_arginine, lysiy) stidine, and the
a' _jam o/éc?]ast al utamtm%rtate are
corteNpl ated. Circles represent cy I| st rucbures,
Glutanchdideumglingrgmatireormat i ¢ and ar g Sl 47 WO

2005/ 123686 PCT/ US2005/ 020660 w d#H O HN-~ HN-~ ~OH
NH2 NH2 NH2 NH2 NH2 NH2 O OHHN O HN NH2 OH NH2 7
NH2 O OH O %NYNH HZNYNH

NH NH

J HO._.O

Ho/vro

: NH

o o) NH\[(NH2 0 Oy, NH 2
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. AcE-Quin-RNH,
Ace-Quin-rNH,
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NH NH
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H N
HN N = © \HHN/\W
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H2ZN NH O\ NH NH2 HONH2 O C H2ZN i NH HO/ NH HNZ<
HN< NH2 NH2 HM/NH2 HNCNH2 "~ NH HH HN_NH2 HNY
WOREsNE368Q O NH2 NH2 [ 01011 The synthetic schPOEES2005/020660
bel ow show exanpl es of nethods that can be used to
synt hesi ze RCT nedi ators bearing bioisosteres. The
term"AA" can represent a lipophilic scaffold in the
schenes. 48 WD 2005/ 123686 PCT/ US2005/ 020660 Schene 9
Cbz BOC-N-AA-OH PyBrOP, TEA, DCM H H ~N CFI CO H
BOC-N- AA-N HzN \ / ON NH2 "Cbz NH2 Cbz 0000

NH 2 HgoNgl) -1Jl CHZCIZHO MNHNMNf
©\NH2 /\O)j/tko/\ Neat, 110C
)

OH O
Dowtherm A x o o9
» o] POCl; X —
» O
250 C N/ ] _
110C, 15 min N
NH, O NH, O
Liquid NH, Toluene,> N 0~ KOH (aq), EtOH, SN OH
_— >
125 C, Bomb, 4h N reflux, 3h i
30% for three steps
1.66 grams
Fmoc- F
NH 0 MCNH o
FmocCl AN OH R1NH2 N NH
D P o )
N N/ R,
Fmoc.

©\/§)‘\NH - Fmoc @(%)\NH 1) R,COOH
] ' ) -
N/ R4 N/ R, 2) Appropriate

Deprotection steps

0
RZ/U\NH 0
~ NH
N R

Bioisosteres Used Within the Structures of the Mediators of RCT

[0100] Examples of preferred bioisosteres that can be used within preferred RCT
mediators are shown below. Bioisosteres containing a guanidium or amidino group serve to
substitute an amino acid, such as arginine. Bioisosteres containing a carboxylic acid serve to
substitute an amino acid, such as glutamate. Any other bioisostere that can serve to substitute the
basic amino acids, arginine, lysine, or histidine, and the acidic amino acids, glutamate and aspartate
are contemplated. Circles represent cyclic structures, including non-aromatic and aromatic

structures.

47



NHn=1or 2. n11-CNH2 Z 1) H2, Pd/C, H n=1 or 2
OSchemeloHPyBCP TEA, DCM H H 0 BOC- N- AA- OH 0

wBaosNewse N , O -'~Ph CF, CO H.

pTsOH H2N M r@hUs2e85/020660

to4nn=1to40 0 Cbz-N H O PyBrOP, TEA, DCM H H

N- AA- N H2N- AA- NO*Ph O -

NChz H2ZN- n OPh n n=11to 4

n=1to 4 HONH2 0 HN 1) H, Pd/C NAA--N OH H2N n
n=dHto 4 49 WO 2005|/ 123686 RCT/ US2005/ O%GGO Scheme

wniX H PyBOP, TEAHN

|/B(I1ﬁzN-AA(}I ]-\ HAMN: / _\ Ph O~ 7
Pz % =

o

NH,

HN
NH,

~

S

NH,

AR
H2N | \
F N NH
HN=(
NH,
HNYNHZ
1
H
HNYNHZ
NH,

HHO N- AA- N

~NHRF~CO2H

NH,
o)
: )’OH
o) NH
> ; ~ N N/
HO N NH,
SN 2
/ | \
HO N NH
HN
NH,
HNYNHZ
NH
|
H
HNYNHZ
NH
NH,

[0101] The synthetic schemes below show examples of methods that can be used to

synthesize RCT mediators bearing bioisosteres. The term “AA” can represent a lipophilic scaffold

in the schemes.
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_ O PyBrOP, TEA, DCMgOCHN H O H H H2ZN-AA-N O H n
N-AA-N p N NHBOC BOON n=1 to 4 (O Ph--/ HOn Y\ n=1
wWo 20041N88C Ph 10 | 1) H2, Pd/C. H2ZN N JL H QCRYIHH5/020660
1nHA-N-0 HNn=lto 4 OH Schene 12 H PyBOP, TEA,
DCMHHO BOCN AA-OH BOC-N-AA-N 0-~ O CFsCO, H H2N-\
schemeg O ~Ph O\ Ph PyBrOP, TEA, DCM Cbz-N O H\ \ NAA-N
H2N-AA-N O 0 NNCbz HN- O O 2 Phi KQNH Ph 1) H2,

Pd/ C, dioP AN O H2N \ /,OH [ 91 npl es_of
a0c-N-A5i%; so3teres—for ox%ﬂci'%"a“c_i guani-8H&yr oups

are sh el ow. 50 WO 2005/ 123686 PCT!'t)S2005/ 020660
Car boxyl i i \aizoi sosteres (R = H al kyl)

NH;

Cbz, 0+ 0.0 0
g 4 [T cron H—an—N &
H,;N~AA—N 1) ) Ho
NH n=1or2 . n NH

2 {)H, Pd/C, H" n=1or2 O

Scheme 10

H H
BOC—N—AA—OH PyBOP, TEA, DCM - BOC-N—AA—H o~ CF3COoH

[e]
pTsOHe HzN*v?)J\ PN n=1to 4
n o Ph
n=1to 4

- 0
Ly 0 PyBrOP, TEA, DCM Cbz—N H_ M S
_ o > - - N
H2N AA N\&/))J\O/\Ph 0 N—Cbz H,N n c Ph
HO NH,

HN 0 H o

1) H,, Pd/C —AA—

) Ha, N—AA NMJ\OH
H2N n

n=1to 4
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NO -Cop2H/ N1 NH -C02 N,- SHHHSOHpP -S2H 0
NNNH"-NAN~ . N~-SBHNHNSS NHH-P®BH OR
W@R008/104686 CONR SS 0 2 NS-Me \NN H p 11 O HCT/US2005/020660
-CONR(OH) 0O OHNp -CR2ZR O\N (ester) HM ON H OH
OHpryO~NH Me \N\NININH-N. Spi upO 0 51

son 0 2005/ 123686 PCT/ US2005/ 020660  Guani di ne

"B%li'sosteres (R = Halkyl) NHNCN N-NO2 N Ac N CO2Et
NHNHNH | I I I1 N~NHZ NNHz '-N I,, -NNHZ \NNH2 \ N
N2 ~NNN2 HHHHHHNYIHHS ONHNH NNH2 NH

soc—N-N-GF | PYAQR, TEN DGMHZ ~HI~NZ i NHMWS VeZ” HI NHZCOH

NHZ N NHZ o o
v E
S

Ph

o PyBrOP, TEA, DCM BOCHN T\/)/[L
HoN— A —HR o N—AA— N

)J\(\*N NHBOC BOCN n1to4
A §

n=1to4 NBOC Ph
o
1) Hy, Pd/C HN_ N H 0
_)_21_—> 2 _ —
2)TFA O ™h N—AA—N
HN n=1to 4 OH
Scheme 12
o)
H
Boc—N-aa-oy _FYBOP. TEA DCM - BOC-H~AA—-H‘©—/< CF3CO,H
0
o\
Ph
o PyBrOP TEA, DCM Coz—N H 0
AN —AA—N
H,N—AA N—@—/< ~Cbz ‘< >—‘/<
o H,N o
ph—/ HO

Ph

HN 0 0
1) H,, Pd/C )\ < > H—;m—ﬂ—@—/{
H,N OH

[0102] Examples of bioisosteres for carboxylic acid and guanidine groups are shown

below.
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aci d. A%& Hnderl N?’ed am ndi anb‘;/ or carboxy'term nal
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above |ist of preferred conmpounds are capped with a
protecting group. In another preferred enbodi nent,
wo besnexsat or has the structure: OO O N N N@I/US0bE/020660
N ONN O Analysis of Structure and Function [0104]
The structure and function of the nediators of RCT of
the prefe enbodi nents, _ineluding the nultineric
for ns descc{‘laﬂe‘ﬂ"%lﬁtﬂ}?“?:'&ﬁ 'Be'r@g'ggbed in order to
sel ect active conpounds. For exanple, the nediators
can be assayed for their ability to form (x-helices,
tlo  bi ndth |ds NENOA or mucRinpl exesC®Ft h INHpi ds, to NH NH

et afld t b UX~ M
ST v RISt NRE ek s e )

and/or function of the nediators are vveII-knovvn in

the art. Preferrﬁd rretho:l/&aare provi dag in vvorklﬁ

exarrpl ei infra. Yfor exafpl e, the &ircul ar I chrois
JT@D) apd Rug! e\al)trmgmet\r NMBNan NWYR) “BIS Sas

described, ~infta, can Bt used to tnal yze the

structure of the nedi ators--partlcul arIy t he degree of
heLicity inthe presggpce of g ability to H
bilnd 1'ipids jcan be kdet)erm ned,\p ng t e fI uorésye NopN
Ss,peftijtzros(co'rgy Ngssdy NesdHi bed, nfra e abi th

the nmediators to actlvate LCAT can be readily

determ ned wusing the LCAT activation descri bed,

fra. The/i\:g vrtrd@d in er/o\ ssays defé’zped, )\/j

k fra, I evak hal{

Wi stri b??lQUE ch sterol Hfl ﬁx E’d eff'ﬁect'\é dMWreT
Synthetic Methods [0106] The preferred enbodi ments

be prepared usi ng vi rtuaI 'y ARy t kno echni qu
| r the ,pr par ation oun iﬁp the
N ounds,; be Qfe usi ngly onaHz
step>wi se sol ut| on or soI id phase pept| de synt heseSH N
[0107] The nedi ators of RCT may be prepared usi ng

conventi onal wi se sol ution nsol i dy e
- SEN ﬁ aI_App oaﬂ:hea &he ¢ 1,]
N Si SHOfN i des ot ei W} Nt all
ds., 1997, ®RC Press, Hoca Raton FI,@ and wnef er ence'd
Ci ted therein; Solid Phas,qp 53 NH

NH ~OH | NH;
NH NR
N N N N NH2 2
N /Qx N /43 N /43 \N/QB _ AN N NN - )J\
N N S N N N N N-N N~ NR

Preferred Mediators

[0103] In preferred embodiments, the mediator may be selected from the group
consisting of 4-Agmatine-3-amidoGABAquinoline, 4-(1-(4-aminobutylcarbamoyl)-2-(2-methyl-4-
phenylquinolin-3-yl)ethylcarbamoyl)butanoic acid, and 4-(5-guanidinopentylamino)quinoline-3-

carboxylic acid. Any underivatized amino and/or carboxy terminal amino acid residues in the
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WD 2005/ 123686 PCT/ US2005/ 020660 Peptide Synthesis: A
Practical Approach, Atherton & Sheppard, Eds., 1989,

wo Rlosfeess, Oxford, England, and references cPCBUS2005/020660
therein). [0108] In conventional solid-phase
synthesis, attachment of the first anino acid or

- . analog. thereof entails ch ctln
sbove 1isf 3T 5EFGEL SPPASILS 25 CAPRENA SHE AR GERT-yadh 2agther preferred
embodlmérﬁsﬂh@ Qi 1 blEst&Rfpexyl -term nal end of the
ol i gopeptide. The al pha-anino end of the anmino acid

is typically bl Wi th a t-butoxy-carbonyl group
(Boc).or with a 9-/fl uorenyl net hyl oxycar bonyl (Fnoc)

o preventthe am no group which could otherw se
s ronD{ert|C|p%t|ng in the coupling reaction.
The S|de cha gragups of the am no acids or anal ogs,

3 are so bl ocked (or protected) by
-derived pMbtecting groups in the form
etters, thio ers\e rs, and carbamates. [0109]
The next steﬁ and subseHuen@ repetitive cycles involve

debl ocki ng t he aﬁan- termnal (N-term nal)

resi n-bound ani%o acid (or terminal residue of the
pepti de chain) to renove the al pha-am no bl ocking
group, followed by chem cal addition (coupling) of the
Analysis 8€ttuddire @k@Hundighno aci d. This process is repeated for

however many cycles are necessary to synthesize the
[0&04]; reThPmStelLQEr-llre and i funetiass tof ﬂaret anedisgery of RGE of the preferred

embodlmﬁlgt 1(51&1|u 1n|gr}ge gb%‘érg‘lﬁ @rm crg)efioa o€ Sclarr]l bk%:oé’lsrs]atfI ed.ugl 0r<|‘ler to select

renove dany re

active corhf@GlddN¥sr BehHIE the ﬂ@&ﬁﬂ)‘rd"&nt& ds S ed B¢ ithei T MR1i§Ab ékm a-helices, to
support particles facilitate removal of reagents at

bind lipidasty fginveomplergs with lipids,rte sétivatenldC A€ sind-tb puerdote shelesterol efflux, etc.

be readjly filtered and. hed whil e pei.ng.held . in ..
105097 o MG g e rerpBsaane S god oy RGP of the mediators
are well- @thﬁlsﬂléea‘i’t NP GHIERetiBYs B fr6Vigas afl tHe! WOMKIMICeBDIR, infra. For
by acid catalysis (typically with hydrofluoric acid

example, ghe tcnmﬂhmducb@mm i(€Da@nd )nuckehi vhgedtisacemanére (WHRg aasays described,

infra, can; b(eg.lseé q yﬁgl e S Hcﬁ%? 9? tgg anr(‘riléage Oéarﬁ?qglb )ééj!e\;lgéx%fz gf Rgiicity in the
presence 5%&? TheabiRfyab 8ald lﬂgdgéa‘ﬁllﬁ%efe'iﬂmeﬁ |ﬂl§m§'tl@@ﬂ@d?@dc@&e‘%ﬁaectroscopy
he am no acids in the synthesized peptide. Finished

assay despelmd diefsa. c dhe tahidity bé thpumedirods tyyacawytedr@ﬁfcaa b@erpatchb'ydetermmed

using the EI%C’E Fl?tgfg 18%8%pﬁ%(£e ttlget d’ghep%gvg't}é g{ln\%\gcggs%?? gcgescr\ﬁl)led m?ra can be
used to e\caﬁdté/ﬁa% INB- 1 fEREtAbRIoR, é}iol&@ow@ﬂex fNERRE FERICPY
sol i d- phase synthesis methods with Na- Fnoc chem stry.

Svnﬂwhcmémhﬁhnc protected am no acids and Ri nk ami de MBHA

10088, " B lRpd G U TIHSES PRUTERASDABEI YD) any art-known
techmqueqop e SREATLER] S @%ﬂﬁipouﬁ@é.vﬁ&l é(a}é‘?[ee tm&lﬂﬁﬁﬁgs fn'%l?'%tpﬁ%ared using

| ow ng sources: trifluoroacetic acid
conventlozma] sep- w,lselsolzmoet)hmi'eicbham pdptide kyrdleses ol e p| perl di ne

tic_anhydride, 0|c aci,d and Pival oi.c ac
1035lr ;2 s ios BT DR e dRESoF BRI SisBiSe solution or
solid phat@§{nthddfodeDal &, Ch&%rcaﬁhﬁﬂo@ém«g B Synthesis of Peptides and Proteins,
Williams et al., Eds., 1997, CRC Press, Boca Raton Fla., and references cited therein; Solid Phase
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54 WD 2005/ 123686 PCT/ US2005/ 020660 net hanol and HPLC
grade solvents from Fi scher Scientific, Pittsburgh,
waRuos5/Trsesqurity of the peptides was checked bRCTL/T¥A0EE/020660
The purification of the peptides was achi eved using
Preparative HPLC system (Agilent technol ogies, 1100

repte BT T R B T SERE B 5P s ontn
England, INErebaptdedefedMBERif! Uted with a gradient system[50%

to 90% of B solvent (acetonitrile:water 60.:40 with 0.1
[0398IFA) [n cpavenponal dolidephiesed exnthesis, attattogentt dfetheofirspuaméno acid or

g 3L BB S P SRS B B LS D B

resin to fétfn R RSHHLALtBnliRal2ndHP kHe@ligogéBﬂﬁeS ITHE alpRaiafhifo end of the amino acid
protecting groups were Arg (Pbf), GQu (O Bu) and Asp

is typically(il@xked vHthch trvsy-cprbondcgrewp Bheaer adthda Refbiocanypheshylpxycarbonyl
this resin ing.a 1.5 tq.3-fol xcess of the ~ .. . .

(Frnoc) el SO BH TS AT B Realp Hih EOP TG A D apcipatng in the

coupling NaBYSH, opeRenzdaln %6\%590&11'@5%0%@@5 @k bAPEOM¥bactive, are also blocked
carbodiimde (DIC), and the coupling was nonitored b

(or protedtgd)thydrarinus betzyl-dérev el rppotegimgugroviessinrtberboradofinthérs, 20Bethers, esters,

d bag{?geri dine in NWP 30-60 m nutes treatnent and then
and canagtiitfessi ve washes with CH2C12, 109%FEA in CH2CI12, /
[o¥Bdhanaie gk Gthf G -subRy Rt R8p iR Ty¥RE ehvioPld @MSLkYS the amino-

acetylation or with other capping groups as

terminal @etemgwt)yresipdbutd aing adidif@ tofmi@Aesitihé ofthiegepede chain) to remove

et hanedi t hi ol and i sqle (90:5:3:2 .v/ S d
the alphal g0 (R Bo i T o LRl Bl ie) B et blocked
amino acid! ARid R8RS Bl lef@td ek RoRBEr hRY\EPcIdd Are Pbcesid?® tdyilthesize the entire
chain protecting groups. The ciude peptide m xture was
moleculefOif fitterestd Aﬁtqrmat}hef tiercouploy efndrﬂeblqcking,{ﬂqph, the sesivabtad molecule is
oroueh g e B SRR et BBy BReRBR R B The sor
support RERUEIBCARAEIBInbAIesH Ragdtl bRy $Rlehdst@f bETthK 8RR BAd resin-bound
overnight in the freezef and centrifugation. The

peptide cgw batreahilywiltereik enth vadhainehilhbeivgl lietd was ophmiredr device with porous

thoroughly with ether. The resulting crude peptide

was di ssolved in buffer (acetonitrile: water 60:40

(o OslammI&ifNd ABRcEEd By be fdMasEd HER tRE Risiny MBS catalysis (typically

purified by HPLC using preparative C 18 col um

with hydrpfleqrie sed phaidkiprogicetic arid)gwhitheltavesthe sl &ole fr@ddhaesin leaving an
) 40 m nutes [Buffer A water ,containing 0.1 % (v/v

amide orrpBoR FRpP Y 1ACHSTEH | ASHRDRE VBRE) D AT gemove the

protecting gloipé \orl tHdAlle chiifs BYMR AhaRl AQNSin MRk SyRMBASH )3@5&%@. Finished

over Speedvac. The yields varied from5%to 20%
peptides ¢adXheribespurdred dyiang bye of hearjseypof desmatbgrahlkey methods.r ed

odi nent s y be. preparedq b way of se nt . oL
088 RiGendBerariante 3 BB fing ot He POGHe gaf peptide derivative
i ' . Mo NP Remistry. N-
mediator B P sl ety BRI N Rioy Sfemisty. N
Fmoc profedteda radhooatidsednid, RBK (an)id@ 3BBHA3@sinBada\Vaeg revin werk9@bchased from

R . 117.1881-1887; | 1995, )
Novabiodhg! (SpBIEPa b s 0 bR IRGEX 3. QU9 LIS i PG chgials and
solvents A‘%\F‘;‘t purtffld FehemeerliaRimliotéai thfitorBidtidama 8P4, ahisole, 1,2-

ethanedithiol, thioanisole, piperidine, acetic anhydride, 2-Naphthoic acid and Pivaloic acid

(Aldrich, Milwaukee, WI), HOBt and NMP (Chem-Impex Intl, Wood Dale, IL), dichloromethane,

openings
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Chem Soc. 116(10):4149-4153; Liu and Tam 1994, PNAS.
USA 91: 6584-6588; Yanmashiro and Li, 55 WO 2005/ 123686
wWEFonsUSHeO5/ 020660 1988, Int. J. Peptide ProtEBCTIUR®S5/020660
31: 322-334; Nakagawa et al., 1985, J. Am Chem Soc.

107: 7087- 7083; Noki hara et al., 1989, Peptides

1988:; -168: Knei b-Cordonpi eg .et.al ... 1990, Int..J. .
methanol i PR, G204 v o d7besao Syl Fudiiel, pas gpe puriy of the
peptides W EHEcREEDLY NEAVIRO FafeGflrifidhtRinNofl the hBRides YA hEIREYedRIing Preparative

reference thereto). her met hods useful for

HPLC systymt (Aegilieri teghriohegige pi 0@iSeriesh onrreCpriwinded sitjca column (Tosoh Biospec

prepaat N GBS 55 B 35 S 8 et AR it radiem
system [52}%3@%@90193 S?l@t&ﬁ%et&{?ﬁﬂi@ﬁ'ﬁ@} 6020 Wilhe. PRUHAYNY

ficiency o condensati on step can be

[0312)ni f iAdbipdritides mod esrdess thyrephwrmayntigsizdteincosippwing fashion via the

solid-phaje e e whuter ik oaio SERER o [ § 0P BnelE s e 1. mmolrg).
The side ?Paig&%ﬁ%@ecﬁnﬁ@ré‘ups Ghém A@g$%8? L8 ](@QB%)]-%@ Aﬁﬁ@@iﬂ?ﬁ)p ''Bach Fmoc-

containing N and term nal” bl ockl ng
protected gurdng acid avasb®upled pa thesl resgi wgngs & dridiar dfdé exeesgatthe piotected amino

acids. T SouRlipe RS e A Busoraenes i O by gf dilspropyt' Abodiimide
(DIC), an\?\é{nf!}d&lﬁh@ %ab Hﬁ)ngblte@WI‘f\l/bH%/di’fh BstPGRE FAR c3r&up was removed with 20%

owh in the art. es of carrying ot her
piperidinerodNMR: 30-60 msinates tre@midat anddthem s@cessivei wasgesnivith AFeCly, 10%TEA in

pparent tq those of. skill in e art, as w.ll nodes )
CHiCh, GeRghcling s TangoGHliang Stana et (HIBERD R rFTY komer Wifhgther capping
groups asfecdgpgssary to attach term nal bl ocking groups.

[0116] "Li kewi se, for exanple, nethods for deprotection

[0at3]a prmtna'xtuirqjgf gifdyphoanisole, dhagelithiohwed ahisalepfri:de, v/v) was
st 0 ek S e e G b A o o
the side cfiﬁﬁﬁil{ ﬁ%gtegﬁﬁ§§1'@uﬁéjs’lﬂiﬂé Lﬂudgﬁeﬁ%%&mre LRs iIRRA Bfm 3d dihtered funnel,

art;, "as w nodes of deprotecting any
which wasivishethwith TR EX-3 dimees). t Tlesfilastermas dwacentmaslsatoythick syrup and added

, renmove, terninal . hl ocking groups. 0117 .

into cold gy b6 B SR PSP R dp B s feE et OYeshig)t i dhp freezer and

centrifugz?cﬁ)n‘? ORYERIIS WaPbERREEDnl¥he AR GXERAARE thoroughly with ether. The
chromat ogr aphy or other nmethods as are well known in

resulting tiude peptideRhar dissobigt] iic b ffgfdpeatdratrilowstea 60k 40t thotl $%0FFA) and dried.

The crudg gt mse bORREH bl S Bb ot Bl Pt L) wih o
gradient aﬁieﬁﬁlj(?h 9®5PBGh AL I nYinDRETB Ser! ACH hdf A IHRBOSI% (9%) TFA, Buffer B:
I C ower 1 ng serum chol esterol is beneficial,

Acetonitrilastati(6g40) ¢cdntainink iOnti% &v/vpHFAGnThe paredrachonshwera concentrated over
I ncreasj ng .serum centration, activating LCAT,
Speedvaca& eW%ﬂgf‘ﬁ‘gﬁeﬂoﬁ&q g(?odi efflux and RCT is
Fi Gl 1fmatFEGh teLPYiide 088 the) flefdfod diRERs My b db
wlti?ﬂet egi tﬁjgl%ypgyl [ pP%Jem a, andﬁeespeci %I I y1 S THEY D¢ prepared by
way of segyeat aindbesatien,dlee thegjoinamgitogetheli af\sastidoastituetit peptste chaipnk to form a
as. at herosc| erqgsi.s_(including. treatne d preventio
larger peidea¢lipi} g8 deasriefls for cvamelsy shkid et ap t1§§93£ﬁt@’25 g Lett, 37(7:933-
: NRsS7 (Fin IoherP sBY SYYL 1881 Ak I R bW, 1995, Int. J. Peptide Protei
036, B R ot o TR M ek Wovel G Cag- 4995, Int. J. Peptide Proten
Res. 45:209-216; Schnolzer and Kent, 1992, Science 256:221-225; Liu and Tam, 1994, J. Am.

Chem. Soc. 116(10):4149-4153; Liu and Tam, 1994, PNAS. USA 91:6584-6588; Yamashiro and Li,
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consequence of nedical procedures such as ball oon

angi opl asty); and other disorders, such as 56 WO
WQoW5111%8686 PCT/ US2005/ 020660 ischem a, and PCT/US2005/020660

endot oxem a, which often results in septic shock. The

medi ators of RCT can be used alone or in conbination

18, il eSSy S8 ORI Sk 13 SSH RS B s0770mn

7083; NdkﬁHM @fjalt 019%9'% E1Y8s: 66-?@@1%&&1@0@&%&?'&%{ aws@n Int. J. Pept.

drugs vol ved. For exanple, in
Protein RerseéﬁrﬁéﬁitSSGf tﬁeypfsclohmbsesf wm¢lemm1morpatdnm hsneinennmesr entirety by

tence o THES, S, TR S50 B S ot
embodm'en‘?t‘é’%Fé AT H‘Waﬁ%%reﬁ eNtilogsi N 443 theﬁz Soe 1@‘7 L7887'”“?6)@'2

resins, niacin [or st’atins. Such nbi ned

[0St nHot pegttlespiodueyd py eeigment ptandlerxsmicmg Itlye bmpthg effadiency of the
therapeutic effects since each drug . acts on a i
condensagip fsiipe A OgrJeRificantlyHigrreatedr BY 1agrsHgs by eqppling time.  Typically,
I [ I
1ncreasmé tl?fpécﬁ.&?%l,g time res%lg 11(1)1%ngr‘r€%s%d arn%lnﬂ%jl_t popufl Pfc{)lfr?]lkte : %IP ré]:t al., 1970,
Helv. Chph H&EzISSyZBfoHGO)S Mili MbaSLofaR AT doktaindag N-adriddut; C-tdsmnnal blocking

statins inhibit ‘chol esterol synthesis, decreasing
groups canipe prspAIPdHFiBg sieadrid tgraRINEESOf %g?@agh%@smF?re@@mp& methods for
avting HEAEERL A 185800 of EIGHREE B BlBind T ClAthy BT peptive
well-knowh 6h éist &t.0Moatd bflxarmfitplé@ir tbéifiertibratad t}& Nf arfZr (Dagtnbﬁls will be

used in con unctlon wth fibrates to tre
apparent mﬁ@sp iobiskigininghe Ritpay Milb medes ph lpgm:cémgﬁ)ay@fde -chain functionalities as

s atherosclerosis. [0121]
nmyben%%ggﬁgﬁﬂ %@&%%Egigﬁ@é %gggpgsed in conbination with
[0ihe] antliikdWisd, dtr edaspbs) ehetlads iferl deplaastivhaify pretecting group on the N-

currently used to treat septic shock induced q¥
terminus @f gReBikdhor the £2ieTminke oba @rrtidsrase drelliapwadp thgeart. Modes of carrying
t
ot molfFTHRLER S, TGS HRREIERTARS! AR o i s ar. a il
modes o8 dep@eiclng rinq side-ihairy fafctiomalBies psemhey babhetessuiyatoofamiove terminal
adm ni stration, to deliver the nmediators of RCT to the
blocking g/QUps at i on. Exenpl ary formul ations and treat nent
me [ t
139 2P AESRL AR A Rl AR eninty preard by
ion-exchaiige lchmadtdgigpha o /oter metidend il gvebirigodm ifthiecars y Mpt ons
of hyperchol esterol emi a and/ or atheroscl erosis. The
nmet hods preferably involve admnistering to an
or gani smpypLEIRLAR oA g WRiGHALETRLARLY @ humen
one or nore of thne comnpou Oof thne preferred
[aanBpdi Mat@edigorsndMRCITCS tﬁé p‘fs&feﬂﬂect empodin@sds. can Heeused to treat any
compound(s) can be adm ni stered, as described herein
disorder incapgndlp.rrgpecinl yriyaramaly ipgloding higpans fos yehighylomering serum cholesterol is
beneﬁc1al nﬁ!:l}ulﬁimg gxhth%ld ll&%tatlér} E%r{d?tgon"s Sn IV&HI?‘F r{cPJASm %Qﬁﬂf‘ Hﬁﬁt é{%ncentratlon
rHasal spray, |ne-re ease I nplan ransder ma
activatin@ DG ATH énd piohotihp chslestg@al éfflaxiland R T 8E@sticed. Such conditions include,
enbodi ment, the conpound(s) are adm nistered orally
but are fai liniteds tgy hgmrhplde@aap il eespegiialtya Byrergholesterolemia, and cardiovascular

disease such as atherosclerosis (including treatment and prevention of atherosclerosis) and coronary

artery disease; restenosis (e.g., preventing or treating atherosclerotic plaques which develop as a

consequence of medical procedures such as balloon angioplasty); and other disorders, such as
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[0124] The nethods involve the adm nistration of a

singl e conmpound of the preferred enbodinents or the
wa@ehvsnessd ati on of two or nore different conpoRCES20051€20660

conmpounds can be 57 WD 2005/123686 PCT/ US2005/ 020660

provi ded as nononers or in dinmeric, oligonmeric or

. . pol ric f.or certain e

schemi S EFRGb e i o B SR Bl T cam beused

alone or (i c8mbin@iib:E e erdpyOtith YoliPRIMOR R 18 thdab lﬂ&dfore%’&iﬂé Eonditions. Such
certain other miltineric forns conprise covalently

therapies |in¢hided bubponeetslifded de tsinyulfanedusdorosequentiiabagmimstration of the drugs

l'inker). [0125] While the preferred enbodi nents are

described with respect to use in humans, it is also

[0?1’9]t ablgr tRIMAR! Mkhe ﬁee@meﬂteféfeﬁyﬂw}%léé&?ole&ﬁU& atherosclerosis, the

preferred organisns include, but are not I|imted to
formulatiénsnefsiolagolar medeatorsrafnR€E€ scan danadmms;stee@m wmtésanyf @lei gremore of the

rcines Iates | ar gono and the |i
cholesterfl g S erhet R HBHE bt I R PePBy-Atd T s 0/gs atins. Such a
combmed"t%atrhéd'f‘réﬁgleh%d}m PhrtidQRrly Bgﬁ@ﬁlﬁme@?deﬁu@@@&!@ﬁnce each drug
one or nore synpton{ of hyper chol esterol em a and/ or
acts on atdiffemscltagelsimn ch()kestgl:o,l sypthesis emdi oapsppttagee Yileraved irenns affect
nd rypture,, reduction clinical events such _as
cholesterqlags B dhE kI SaiGIH AN DL ppeleGsh it Pavany 460k gy VLDL and
LDL popQPa@i%ht Yhel SRORY HrbiD ch&bgg}ol %yrﬁhésléjfde\ff%ﬁé’in% QMé ‘imstpbflulation (and
I'i poprotein, or inflammatory proteins, are
perhaps ingedsulg LIDLacqapopwlexprestion); whateaxthe rﬂ'd!d]&prStdfdl@B affeet RIST, increase

. of preferred enbodi nent s m metics thereof)
HDL, incgase ]fagggd‘ﬁ’i‘ i {0y REgPls C&‘ngétﬁfoé%'&{‘{xo prevent the

[0ef@et / dayehepaRnd opfREMEMY Y0NS HRbAMRtRn with fibrates to treat
hyper chol est erol em a and/ or at heroscl erosi s.

hyperlipidearia, hyptmholgstprobdnen apdioscavdieedssulandisérss swrits sﬂtercaclerosm.
' show n e _or npre rlskfctosf
032 Flor ouBe Sfieta b RET canbs Vspdin Spmbinatipg sah thp eptispicrobials and
anti- 1nﬂaﬁ9ﬁ‘1§d ¥ enti‘é At I? bt to Qt‘%@tssléﬁm §RRK irdiReéd Pébgendomxg:h
ood C olestero hi gh bl ood triglycerides, elevated
[Ohﬁlj_od MBe mediddbrs df BICT oan lbcofvrﬂﬁDlaxed abi rabletwde-baed campositions or as

moleculeé&rgaécﬁngllgg%?{\{glcg];cagIlbggl xtél?nslgp'@ld qg S%g&gbtll Iélglég?tgd) wayts preferrably
via oral a&ﬁ‘iﬁﬂ% BRI de pc&&ﬂﬁnﬁeaﬁto?@afﬁ@@qymeca}cufa%wbﬁémﬁaﬁ/ formulations
and t use of such preparations in the treatnent “of
and treatrhgmmgimpmmﬂﬂescnhycpbﬂOWOI esterol em a, coronary heart
di sease, at eros | er osi di abet es, obesity, .
042 3he; ﬁ%a Qthes glered e P@lmﬂnb Te e groveifﬂofm prgfléorating and/or
preventing%n@to‘?%é I{)‘M%n &3rhd BE HESBréholesRINBmBSalddidy ANEFBEdIQBsis.aN%e methods

her con s such™as endot oxem a causi ng septic
preferably hooke ddadiRidlering tone qngeerﬁsm rpeefembhod inmenthal, tioee preferably a human

one or mﬂffngffc é&?%r%gga%t %3'5@6 eBeh ﬁmga@%&@sz@tr Etggiieﬁ%? f Fhch compounds),
The comﬁgﬁéfdgﬁt)néaﬂgbé AdYRiBRE] s ﬁe@%nbpdj ledelif alck. Cr%f tol B of a number of

ors of RCI. Stable preparations have a
standard htigpds hetliidingf butrayt heitedde injbgtidny Gpﬂ)pdSltanyn gagah@pray, time-release

nds- ei her to prepare bul k for reformilation, or
implant, tt@“ﬁ}%é’ﬁé]r Felchq g thel 1 JhoPre cwrta:a@aé ye PIhTIE ffbefiment,  the

compoun(ﬁ)@?%Iﬁea\dﬁ"n%&@lseﬁ'otréﬁﬁg.gb%(s d §yeaiduf oMabRpst eril e water

[0124] The methods involve the administration of a single compound of the preferred

involved.

embodiments or the administration of two or more different compounds. The compounds can be
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appropriate sterile buffered solution prior to
admnistration to a subject. [0128] In another
wpembericed enbodi ment, the nediators of RCT naBCDES2005/020660
fornmul ated and admnistered in a nolecule-lipid
conpl ex. This approach has sone advant ages since t he
.. ,conplex 58 . 2005/ 23686 PCT/[,US200 /020 60 ul, d
provided ﬁ%l?)gmgwe{sno(’rrl Emhé)l 1EOMPIC, OF %olmgn%? p csﬁam embodlments the
multlmeriéafohh§lt|1|1 o MasbA§at &P FRINBMeFy 1§1|1163111 6r h§dr6ﬁ1(ﬂ)ﬁk§$lly linked)
density to H and especially t re-(
while cenpaie- c(t]g‘.erB-lDanqmgpfg)has |c9n$nser|q@vaimt]erc€m]@d mppq)njers (directly linked or
l.exes can conveniently be prepared by any of a
th““@haﬁﬁﬁg }dr of nethods described bel ow. Stable
[Oﬁﬁﬂpar FhiR e PRERGH dnbRMbeith 8tef dekérdtedivh Q@pé@ﬂﬁus@in humans, it
| yophi li zati on-the co-1lyophilization procedure
is also suiebbyr fdvemhimel, evg. b@tm@altyh@sepr Eher preteregdporgamibms Tmlude but are not
. | yqphi li zed | ecul e- i conpl exes cap..be used
limited {9 dHipansy jOR-45 anprP&FWé%euf‘?‘B%‘?s’ r SISl KPS, P%rrc‘“teﬁr ungulates,
lmgonmq%kegﬁﬁﬁemﬁg|V|dual al i quots or dosage units whi ch can
e reconstituted by rehydration with sterile water or
[0:1%6] apfiihepnétheds duthe ereedrebembodimeptsi ae nob limited to humans or non-

nistration to a subject 129 variety o
human alsROV I P AbIP ¢ SEHOEE) i BPR Pl ErolsTaih ey agroscleross
(e.g., hypHﬁ@rgmtno glaﬁﬁ@ RGN EndRIpeGH! Rahdtidhdn \¢Bfica] @\%n%rsuch as heart attack,
conpl ex To this end, a number of avail able

angina, ot gotkej lgjglk $evelsrof 1w dpmmydgpopmtms,dnglsleaels pif geryddw plesntyd oprotein,

. may be used. For, exa the c ound can
or inflamIgLosy PEAE B b1t BT 1o THIBERLD (PEAFor| MYy fif compounds of
the prefeﬁﬁpérﬁ%dlﬁlteﬁts|(blp1‘n§ir§et§é§ thQESD ST SRS nistefld t%rd?gédléfﬁé ¥ prevent the
t he compound can be conbined with preforned Iipid
onset/develpinche of resubt inmge i sympkens s dnypercbolgstefobanmiat arslorofitherosclerosis.
Pmicular?g!g?%eglc%ﬁbééc% %}iogp | eéﬁ%itea){%g @gﬁsa g (t;\p]gllrgncg{ft %;ng&:l lylsek factors for
atheroscl%&@r(g Entfaﬂﬁl§|lﬁ§bﬁ/ EhAssioR; Obesith H?gﬁtél&ﬁm@’fcoﬁ%ptlon smoking,
ompound, lipid and "detergent is dialyzed to renove
high bloddhc%lodiﬁtmlg bigh Enod tregipeesitied, wleeya@d HerdLbbl, 8duidig-IDLpiod low HDL,

diabetes, (égg%iye ﬁii@ggg@a%%% hi]gﬁ%i‘%%l]elt |“r18ar%L % e?c}(oslf,\l/%tél?ﬁo%gstroﬂe etc.). The
preferred RRPOIACNESInduEe (RFHaRhReufRE oriRIods %@ﬁl@ RES of $iRh ‘f&‘Mbaratlons in
peculiar production problens in terns of cost, yield
the treatmengr oﬂhypdnhplderwaarhj'psrah@t:gtero]emlacwpm clecarti dllseasgnetherosclerosw
ef.err net ho t he co and id are
diabetes, R3S Aoy LisstraHn LRt oS aflaffd o Ryperipidenia
such as 1ﬂff&9{frﬁﬂioﬁn£n@&ger%ﬂd@§n§§ﬁﬁ |a§5&io¥oxreﬁff£’¥eﬁﬂlr%)éeptlc shock.
I'yvophilization. To this end, solvent pairs should be
[0d27]ef ullh yoree [pectemet temlenguen, dhe soblebilki tpeddtotsooh RAE can be

synthengg:g)é dﬁ%{é& : c(t:urg H%g%ﬂ%tygne%lgglggee PF%IFE#)QQ/ é)lg;‘]eélg g)gla@iging to synthesis and
purlﬁcatl&r' &f ﬁefmedﬁa%r@ &f REGOTNM18pRPak RS WHieh hBR § Iohk SRelER2 RS be made
di ssol ved i n an aqueous or organi c solvent of mxture
by 1y0ph1d1f2m:gdhw eampoysist-wither tb)prefene bulkploo sgfwaulatping oc tovpepanstindividual
i s dissol ved #’ an agueous or e% ganl C)ﬁiSOI vent _or
aliquots [y dofieg WHSsBPIFENEAD OF SEFAPSHtes) SITPRIFTFUOMVE; fpdle water or an
appropna‘&é &rire ‘B'uﬁ@r%ﬁ s&luh@ﬁ‘gn&ht% ahmns?tpitlléh 't@Q%ulﬁE& m xed.
Alternatively, the conpound I pid-can be
[0|1n8]or pdn abeblen preferrad em}bsdxhwentthcsgnsdmmrs pf BRCT mayrb tarmmlated and

he m scjbl e
admlmstered }n a molecule- 11p1d complex. This approach has some advantages since the complex
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solvents. A suitable proportion of conpound to |ipids
is first determned enpirically so that the resulting
W@ owpl123686 possess the appropriate physical anBCT/US2005/020660
chem cal properties; i.e., usually (but not
necessarily) simlar in size to HDL. The resulting

should hijg e rencea odet i3 e OBy, Pk BriitiRie saples ey 2 similar
size and ?Qsﬁﬁ"t‘é HDﬁFanQees?%‘i#eggf the pkdIB- 1Nbrprelpe2 DI %Bbﬁlhtg(g{s.e The molecule-

yophi i zat'i on. ' yophi I'i zed product can
lipid congllexeedar opntenimtipdrei mepareh dy @iy |of raemembper stfabétbody desgdhed below.

Stable prgng?%glggg\lnlalg églgag Irsgﬂy E%e l%gﬂgggrﬁaglg %S{qgég}{iﬁ%a%gn—i—r%hg E(gj-?yrophilization
- hiiBl lyex. [ t I i i ipi
proced B PERTESY ek pRAth, | T’ BRPIT AL Slolecule-tpid
complexea canibeatsed tovpiepare budi farpharmaysuttabpdomdlationpor ¢d prepare individual
, conveni ent. fog, i ntravenous .%\%ﬁgti OH\} [n a.@r ef e]{er ed
aliquots @I 88ASKeMISt K lqhyﬁaﬁhi P!rf%(H‘SB yir§ déﬁtwlr w dStﬁﬁl pwater or an
appropria héd IRl gfof to S@hiniErafibn & zpml’)zécgl ogi cal saline
solution. The m xture may have to be agitated or
[0a29) exed va@;tf/alf! methade welhiprabivat tcothosankilied intht actasmsbe used to
prepare tl{e&ﬁg]%gég-ﬁt \téql%%fgq%nqrggglgl%lggghg}}%e ﬁglgggﬁél gﬁggggilzﬂ)le techniques for
: : i-tJ.0 t L i 0 tnef
preparing [FAEcs O PEFRTRALING, By 08 upel, Fef QTRARRE h sonipdfind can be
cosonicateé c@ningi & utatld dri prabepratieitor) cwith| appespriaees Uipids. tq (@B2] complexes.
JAn aliquot of the resulting reconstituted, preparation, .
Alternatiyehy, The CORRPURY AT A6d ceBOIngdntith rﬂr?flﬁﬁ’fle‘{ _ﬁl@uﬁ g {31_8%( sein in the
r |\ Fayy r o ; _ o e
om0 AR A Rl Mg et 9, 2848 S B B e i
complexesivan bafogred by detemgdnt diadysd hethodiesg. eanbixtéerof éheasmplpeund, lipid and
i.a Superose filtratio

Phay. FPLC I ..

detergent if mﬁégpasmvgw drieshl B8 reentioie’ Brimy wolsguledipid complexes
I As i .phQ ate buffer, pH
(ce. See%%%%{Aat’J%?@Mg%p g”\%’?%ﬁ?éi?}g%ﬁ?o 200 microliters
[0aB0}c oMW kike shec dorbgoing rappvaciys arenfpasisid/ edch hethod oprasants its own
. flowrateis 0,5 ms/mn, A series of proteins of )
peculiar pradigioRpreemsin Rﬁi@v@ﬁ&%h aleéé,aﬁlgggucal?lé%%nérsa%y- v aecopdance with
. r . _
one prefli{E heleh, B coBper o) kP BE EombhANIR; £ Solen pstem which co
solubilizesaaph argesliait and kanbé osmplelz)y sasocdbpdpphilizatai.t €oithig end, solvent
) of |ight of el ength 254 or 280 rim [0133] The

pairs shoyld djesaestd Ssteloaged tBFgWi%C‘b‘F%lP HipseRf k@:%eﬁi[ I]gatfeaﬁmagound and the
ipid. In SRFBIBAEhoA COxPoul Y derifh b AhiiGes Bfepltb B9 incorpprated into the
particles eamdbecodisivagphahiaguetsis or Stgahldobveht o idsxtuneaif yoleentbolvent 1). The

are not limted. to, $rm| | al kyl chain ,phoiphol I pi.ds,
(phosphoglipid cageRFMts dY¥RNET iman aqyGHT YEyU At PRy PCHE GO solvents
(solvent %): %ﬂrcp]é gg%dgﬂg?gﬂgﬁl dylt gzg cll E%: two solutions are mixed. Alternatively, the
compoundiantl dipid yarphe sidoaidratyd ditola cresdveny sysiermyl.e.2a mixture of the miscible
solvents. 2%@%@3&3{3&%'{ gg%;g%g)glmgq &yﬁiréhg?tpwéiped empirically so that the

resulting %9@?15‘%% @?é_gezs_g B%{%ﬁ%@f%ﬁg@éﬁg?%@wgﬁﬁﬁl Ing(’ﬁyertles, i.e., usually (but not
necessarili) cireidat! ipizploati Daly | Thotdsukting mixture is frozen and lyophilized to dryness.

di ol eophosphati dyl et hanol am ne,
di | aur oyl phosphati dyl gl ycer ol
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phosphati dyl chol i ne, phosphati dyl seri ne,
phosphati dyl et hanol am ne, phosphati dyli nositol,
waphsnggssa/el i n, sphingol i pi ds, phosphati dyl gl yrer/v52005/020660
di phosphati dyl gl ycerol ,
dinyristoylphosphatidylglycerol
t.oyl ph hati dyl g
Sometlme)sI an é&}l%&{%%Blg%gta%uéygegp%értgﬁhe mixture to facilitate lyophlllzatlon This
& g B RbY b % Rlana il ubighosphat i di ¢
Iyophilize! ity mé. ba ma?%&f%h%s PadS and et B 005/ 123686
[03’5]]]/ USZBe 4 &HIbad product can be reconstxtuted in order to obtain a solution or

ri stoyl phosphati dyl et hanol
suspensiog; %Z{heﬁqo(l)%/pp hléi%!g I"FQ’PP}%I értoﬁgn l’lg'ﬁhﬁzyophlllzed powder may be rehydrated

with an aghegﬁﬁ 3fu§é+ 9%8%8&?&1& gé(lluﬁl%r(bﬂél 5 mgg compound/ml which is convenient for

m t phosphat 1 dyl seri ne,
1ntravenop§1 Qﬁjﬁh&iﬂ) dylins erpraferred redibodinsgmi the) dyqphlillzred powder is rehydrated with
aln1toyls hi ngonyel i n, dlstearoylsphln nyelin,

phOSphﬂt%hB@‘ﬁfﬁ‘étSi‘ mecora?cpfa/m Qgageh saBEsPBioss i The ml@ﬁﬁ@ Mmaydiaye o be agitated
or vortex%{{ ?5 ?drtrcg ﬁ% drq 1&)1?,?9&?1 ég? g&%ﬁ}%@g, q%’é B stiRion step should be conducted

at a tempaifiture pieahyo ot gﬁe@tﬁf than the phase transition temperature of the lipid component of

3-chol esteryl -6' - (gl ycosyl t hi g) hexyl ethe

the comp@p(ese ontb}rﬁgmugﬁda clg;pf(ﬂrgga(eg}o&of aef@netttgte@ gp}cb%rpr%gomplexes results.

4] r e.Jir

oh3a%e) AT ALRIR TSRS bt LRLY, Bt Rl kel BLGhHSeried 1

confirm thae tHeotanpleges! inpihd gropapation Revet the desirédy size rijtablitnt eigy the size
phar maceutically acceptable carrier suitable for

a
distributiopyef 12k + abelofilteaian cbramasegraphy ¢anyBe uaed {héhis eadpoiffagample, a
Pharmac1gl§{1lp81%§e t%Iq}gi)ng gl'oﬁlrt] gglé g%roﬁﬁ%%‘f r#h? g%tglln &H eoﬁseﬁ' @8 buffer used
contains {30 M AaCOAB50 MM phdphatt baffe phh i, Wt@ﬁlcalmad@lcomlume is 20 to 200

bases, or in the form of pharnaceutlcally accept abl e

mlcrohteeaqftcgmp[mesqntmmngétrass @w%ﬁt i Lo sojuryl flep rafe & §.p gnls/min. A
series of %&J&Q%g q{i]l Wnsrﬁl)f&ﬁlgrnale Fa"ls%lﬁg’s?lgﬂle{e &s v b ffluman HDL are
i'ngredi ént 1 n agueous o 0| . The

preferabl ¢ Qgdos dtar@lagisayakibiae e eblahrm f Diienprloadinsngnd lqgphdtsin complexes are
such as suspendi ng, stabilizing and/or dlsper5|ng

monitoreq, i ARSOTIAINES POTAFIALE TNt o Wi YsooBth 41 orey
[(ﬁf‘aﬁsleg'gglg r{é%hﬁ%{g%snoefﬁgé'?%? é}fleggm ggerc]l%glnb#dﬂn%g? gzgneﬁe 95mbf3xed with a
variety oﬁ)llilﬁ&@ livaliding Satufattli 3t satirdted, matUra/lelln& synthetid lmléﬁirﬂimrq)hosphohplds
ormul ati on may be provided in powder formfo

Suitable rleméﬁsmnckudeu dnit wateh ngt s limgtgd| B’avélﬁ‘ﬁlél alkyl n@nam physpiplipids, egg
phosphatﬁigfcpo u&é“ t edso Be %t eri bﬁosBEﬁt?%%oflﬁee € Waéh?%llmgtogﬁ)fdht)ﬁ{hﬁteldylchohne,

osé solutron re use. To
dlmynstolyﬁﬂhbgi}ﬁﬁayloﬁoliﬂg may bEdisge@niylﬂhloZIﬂﬂtldﬁbholinbe 1-myristoyl-2-
péophlllzed nol ecul e- Igﬁld_co X be prepared.
palmltoylphes plahydehohpepar drpamatordadrnysistoy emhéa yieholige  1-palmitoyl-2-

stearoylp?%i)g%.fd Pol1Re and reconstituted Et%oﬁrloz gg‘lﬁnfo 1 ‘gnbgé%atldylcholme

or prolonged del i very, t e ac
dloleoylpﬁasphbﬁd)flﬂ’fdlliub at etlolasphvspltepidylethanclpmingy i Ord,l1afu@ylphosphatldylglycerol
dm nistration by inplantatio subcut aneous

phosphaticichalie malp) omha ighyl %eawescuplwsphthp/%&tanehmmﬂqus phpgphatidylinositol,

le, t i ngre or mul
sphmgom?é abl e p %1 l\élgor y@‘l olg?%lﬁg s ie’rl al Sacigﬁosﬁhgtmg/lglycerol
dimyristo@[phemﬂaﬁdﬂglybﬂoarﬂlpﬂﬁﬁtm/l@hb@h@tiidl))lglgéerd)lo nlig¥ebypigsphatidylglycerol,

esl ns, as
dloleoylphosphatldylglycerol dimyristoylphosphatidic  acid, dipalmitoylphosphatidic  acid,
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sparingly soluble derivatives; e.g., as a sparingly

sol uble salt formof the nediators of RCT. [0138]
wa\bdoenzeagd vel y, transdermal delivery systens PCT/US2005/020660

manuf act ured as an adhesive disc or patch which

slowy rel eases the active ingredient for percutaneous

aimriso RGBS BT GRS " o et | 1t ot Py BRCTER PR cthasolamine,
dlmynstog@neg Qﬁdy@é’bn% td]ﬁalaﬁﬁoymﬁospha@dﬁwneet -bréinP hbighdli@flserine, brain

ene be achi eved by incorporating the nediators
sphingomyglirRCT dmmalmneylsmnmm%/ 118688y PpiTngsagdE) 020BEphatidic  acid,

salactocets e EanBlT Giser reopa sy TS wi%‘é%ﬁ%g? cBIT U Tp-mannosy-

(1,3)dig1yc&9&bemrﬁnctp%ﬁ>n BESERS 8- &Bfésf&)ﬁﬂ-@i’-(% lﬁé)?zleﬁiﬂe@her glycohplds and
91 For ora% adm ni stration, ft arnaceutlca
chokﬁfﬂd@nédsdﬁmwﬂeemay take the form of, for exanple

o S RBR R SR R Sk EaRS, conin e

moleculalb'n'?&iilzﬁgrsagﬁrﬁ@l“ (& he nRSIEQR- ﬁﬁlﬂnb&ﬁﬂlemg eheStadfifd ingredient in a
pol yvi nyl pyrrol i done or hydroxypropyl

pharmacenti¢dilyl eaieptablos edrrier mlntz@ﬁ@ f¢re a¢gminidtmtivosmd delivery in vivo. As the

croc stalllne C Ios or .ca
compounfy, S-S T apidty paion Baspe fegoni s URROIRS sompaynds can be
included 9h tﬁbl fofrfhlatiShsS ﬁx{‘te@tﬁ&amé f&tﬁn D frROGLBS orShAeENoPlin the form of
sodi um starch glycolate); or wetting agents (e.g.
munmamsodﬂbwmbamdﬂ¢s@m1fate) The tablets may be coat ed by
[0 hOd V\%ﬂlgt: pgq%\é%ﬂba%&lgﬁlggrg}en%% %g%%m%g,?s%?rt{a?}lls 8{] gm{ﬂ%lons of the
active 1n%rgé’i@]i’t| fov a(?&bb@ bP Ry RUICHRS Phe SHAPSIFIR NPy Asot ctb%YmWrmulatmg

presented as a dry product for constitution wt

agents, SLWhtae suspencbng;esmabslwm@m@ombispeWQ fgehbr Ehasoemulgtios for mJectlon may
UId i ons may be reparegqu conventi on

be preseripi Ol < S P B8 1 APIFY B CE OB AL e S BGicRey contain

mkhdpﬁgévmeggpendlng agents (e.g., sorbitol syrup, cellulose
derivatives or hydrogenated edible fats); enulsifying

[043@int s Alermptivellye thiet injactabte fmmo]aa))l;l rmynbeaqncemifd in powder form for

reconstltu\é/y%go\%ﬁfsaoéulfaggcyagao nd i l ’ ‘[? ¥%te ?; toaﬁaﬂ\e’ pyrogen free water,

buffer, de%r%&esro“ﬁ;dnv&% befole use”qtomﬁs e84, (RE RIRNFatdds of RCT may be lyophilized, or
hydr oxybenzoafes or sorbic acid). The preparations nay

the co-lyaplabzaio ntodécnleblififl esongdéxt snayf bca\pmpawg, Toel stared prepachtions can be
sweet enin agent as a te Pre arations for
supplied Uyt dosagerfoaR’s atd TEFPNTHPRSPRE W51 " Por mul at ed o

‘ [0ds¥)e cept rp%b ngedr glirRse @t dchee q&grbaaemceamoeyr}gm&l%é% a depot

For buccal’ adninistration, the conpositions may take
preparatiér) dof admingtratia bg tlmptantatllooz egy essbcﬁxl}mﬂfulhﬁatlm(hdlennal or mtramuscular

injection. gmg Ir}lg% g%%!?;gﬁ tﬂ? Eétlv Flgrg{e\rc}g:%% ﬁ)léy 2’8 ﬁtﬁ vBélosuutitggle polymeric or

hydrophobR! FHeRh8AedS, SO EnBRfon inCkn B&Ie?ﬁt)leo&l)e&efmséxchange resins, or as
suppositori €s or oi ntnents. For "adm ni stration

sparmglyksylubhhbhaatn\@ﬂ e.g.has aamarmglylsnkybbcklab mérncefithd medlators of RCT.

[Ogg#]]\{:l;n:ﬁ\' f"élg’ie %%ﬁ/sﬁérggﬁl gﬁ?;@%@ l%fg%tﬂgctgq%[i %2 an adhesive disc or

patch whitf Q}Hv&lg ‘fc[lﬁs afcfl f foRt petthifafBls aB (l)xl ﬁ‘ﬁ% be used. To this
e.g., dichloro uor ane tric oro orone hane,
end, permieatiunoeohanteraf nap rbnembm}eo faatitaon tchnedendlel penatatien of the active

suitable g In the case of a pressurized aero0so
ingredient. A partlcular %eneﬁt may be ac?heleved by mcorporatmg the medlators of RCT of the
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t he dosage unit may be determ ned by providing a valve
to deliver a netered anount. Capsules and cartridges
wmboos/1zgesgel atin for use in an inhaler or i nsubdT/E$2005/020660
may be fornul ated containing a powder mx of the
compound and a suitable powder base such as |actose or
preferred %%n%rgéﬁqeél 014t %nbog%cw‘feogg cgmgﬁeé elp{m 0%91&8&1}%%‘?# éetdl}ng(glr use in patients
with isch&Ridth@hd d%@@se%d 'P{?‘Bé‘fcﬂm'éster@l@ﬁxﬂﬂe fornms containing the
active ingredien The pack may 62 WD 2005/ 123686
[0R39/ Usfcosrad)zmeﬁstfampn,e&namba@a@@rtmal s@npasitains gnay take the form of,

ic foil, such as blister pack.
for examflp S3hsfs e Sabt oot B Corb@iinab P eBR B isaly acceptable
ex01p1ent§ %ﬁct@cﬁm ﬁh@&@aﬁg&& (ci o 1%&gefﬁﬁﬂls€@|rﬁ§iﬂé estdf@tg' ﬁél?ﬁﬁy@i’rrohdone or
/or nol ecul e-17pid conpl exes of the preferred
hydroxypmpbbdmﬂamkcslhdage)beﬁlhmm (rigst bictode, bwlalrwrysuiltr@b Icellulgm @r calcium
hydrogen @5 %}@&iﬁﬂﬁé@@l&o@\lﬁab‘lg%?%%l@%étéa?%%t glg ngslrll%g) 1smtegrants (e g., potato
starch or 86HTh A sﬁré@%ly@@latek/;kﬁlmﬂlﬁg dgeﬂtsf(age REESmM faby) sulfatg The tablets may
I ntranmuscu , I ntradermal, subcut anéous and
be coatedi bt mefheds weh écabw(lllﬂ)hq af. ebtqurdn;gepar&tmmfgr Qrabadmmlstratlon may take
s of istration may be used. For exanple
the form 3 B fPRBIRLS (ISGN DO GoSEPOrTiastt By THABE FEtimisd as a dy
product f@iC&Qﬁmu't@H A tPWaRE 3t oftRHEGEbRS véhilit BEREE &del Ouch liquid preparations
(including but not Iimted to ingestion, buccal and
may be prgbhried ghpalcomcunties)l mcamsl well pippnepulietlly Acepablet iddigves such as

.(e.q., teric.co ed to avoid
suspendin, 48R ol O] oWl SeHEORe (e hg: S foecpatg! edible fot):
emulsifyih8 a %&ﬁs I@@Qshecﬁﬁ‘iﬂ BPQE%YH)SnOIPSqJeBﬁ‘S QéatlcfTYERS ﬁlm&{cpﬂﬁic&ly esters,
and’or snall intestine. Oal admnistration has th
ethyl alcabidlarot a@@ctwhateésyegemblms;)dS)an@hdt tpeesefvativeselfbran cmdthyl or prOpyl-p-

i SO B Sl SRR 001 o SR, e
coloring ;ﬁﬁ@v&%&hﬁ@ta' Ents H8Y ﬂ?@prihtté | prégatihs @Ol KImiflsRhiidZ@ay be suitably

degradation’in the gastrointestinal tract. In yet
formulatedrtoghercoatroléedrgleaseof thdhactive compeuridons of the preferred

odi nents c be adm nistered transcutane
10§35 THF ShetEa s etog: s, SRR GREY FAKe,PF| g of tablets or
lozenges %}H{u@&écﬂﬂagoﬂdgﬁﬁonai Hﬁmﬁérefﬁfr redall St RigMRY roldésYoMidintinistration, the
he condition, age and conpliance of tg he reci pient.
active mgr@ilém;]mam farmlujaﬂed de sautpdns (folr e@gﬂltmn ememagtsgp}gos@bnm' ointments.

r ol ecu l.i pid. coppl.e sed . wl| va .
0F81e SO adminblttich, PG alglibrs b ikt Talipedtogin Ge convenienty
deliveredd femeeyo@m%fr RSN GprY @%tatmnﬁ&ﬂtgr@stshﬁm Rcksl oPa WBlizer, with
. Data obtained in ani mal nodel systens
the use deﬁc Ai bexﬂaHter prqpelsldImsw e.g. hatiwhlmeoci&xﬁmﬁomeﬁ@ow gtishlofofluprwmethane,
. referred enb ass ci at f
dlchlorotgt FRsHtane. 43 ongg §OnY gfre%]{té e ﬁgﬁ £ Iny tﬁ? gaqer?f ﬁmgnzed aerosol
the dosalg@funﬁk?l‘?&jl/tbe‘c deYé?*mqixﬁ‘)ﬂ%y pTS'Hém 2R, 280 AEIRE Ia MR Ered GM@unt. Capsules and
medi at ors of an be adn1n|stered by 1 njection at
caﬂndgeaoﬁmgegelmmvfeens@n&n mﬁaﬂ{g or instffterghkgbo ficmuktedemintaining a powder

anot her enmodi si.rabl e, sefum | evel s, may be
mix of the o HPGINACHAR HLENE P bos o P ReREe Byt or i £t ent

[()'[lﬁi]us' qfhe RloMpoditidls ?r{?iglﬂf EsitedTWekSHedtntddCinld Qaéﬁg bK@{sPénser device

0145] Toxicity and erapeutic efficacy of
which mayagontairs onedf moor gnivflosBgE foran chtaining the active 1ngredlent The pack may
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determ ned usi ng standard pharmaceuti cal procedures in
cell culture or experinental animals for determning

wo besi2Xse (t he dose lethal to 50% of the popul BET/U83005/020660
and the ED50 (the dose therapeutically effective in
50% of the population). The dose rati o between toxic

for exam?]te c((’)tgﬂ)%ggrr)xg#t Irogé)g%gifcgclll Sﬂlé}sl A3 olgsrlt_]ee[_r)g% elé %pia dgl/)'&d‘asggnser device
may be aa;ehﬁoﬁ%@byn@%&aoﬁ{s%mhls@mnblt | arge therapeutic
indices are preferred. 63 WO 2005/ 123686

[0P&3Y UsszSﬁlolb@Gl@OmedIatms afs BT 01114@} Mhkecwtedipad crospdéxes of the

preferred:e RC—EOE onl o %hl())qflfi 1?'(5“ ér(fy?%l?tg&% ﬁ%{ﬁ exgs%ges 1(qu|aﬁgnhty in the

circulatiofll 20ROk Ge p&éﬁfé@t@@ %IZI Eﬁ §Ier(;u|&% SeslinghRbai, iRGdin ? intravenous
associate with an Cor‘r'ponent of Ser um he

(IV), intmgoséwars (Iddn 1baradf$mdl afslbblutamdogs S(SCh oand uMEipbiﬁ]IQneaid(IEDL'njections
ul ati on. .Moreover, the oni sts _can be

Howeverfrgﬁmygérrgutp%rof tqg}@lnxghgb)gpmagt OHS%lf Her ef(ﬁlgpféara sorptlon through the

gastromte%ﬁflaﬁ GlakV&nitR 2B I;Eﬁed Bﬂf SraRfhitestdT@dRARA}Sibn ‘%ﬁ@lu@ g but but not limited
ded to or m xe W t a patlent serum Sarrp e,

to mgestlam baypeal apd sutlieginal colses) |pmv1¢1¢dﬁp,prdﬂmtd-imnulehwr(exgt, eoanc coatings)

are used ReavoRbR BTN e RO | f Gt PRI ot th BRG eavironments

of the ore{l Enibosa, st A2h 3R8los smhll YREQREE Wral ARBInRtraBOY MﬁEethE aBedrRage of easy
dyes, étc.), or by iInmunoassays using antibodies (or

of use and therdfortyenharmgdreompliarspe dilfermtively, ddmnafetmirsyia np@msm Yissue such as

vaginal a€<21 %esc% ?ﬁ,olél\ése lt)éa(bll‘u%ll%%l@ggn %gﬁﬁlg %%madW@be Soer?rglln%ljgggggrfgatlon in the
gastrointdsfiBal Gtk Uﬂn%%%ﬂ%éf%it@ﬂﬁbu@é th Lo DialiOfs §iHfle pRYerféd embodiments can
vi suali ze “accunul ation of HDL at fatty streaks,

be administéred transcatantduslyl (e i, drassdesmally)( whiey emhalatiotdDIt witichel appbeziated that

a in cholesterol,. efflux Far, Anal SIS of
the prefefoliePe) Y RA AhS i MO Or Pl Rss i
[0A94) Vatih@RcAaB@ke b? Mtddculh @né@ﬂb@to@'k%"lot)r B%chl@ -lipid complex used

accordance wth preferred enbodi nents can
will varyewih izt oitd of aqtmtnmttaham aldi shioukl behdjusted yo bg/hlwer ¢ioudating plasma

concentragigpy b § R 7 By HrEo0Req i A ndg Ryttt e herein show

that the Xﬁc?‘Aqla%%th% G the 5%%@&?&&1@6&%@&5%5&%&5 w1thStW $DL component, and
onposed of egg phophati dyl choline (EPC

have a prdgeptati i kf-dif¢ in2huhay lof phas fiva tdayy | Thatsoini ane en(bﬁtﬂﬁ@nt dhelmediators of

RCT can&%%d%ﬁgtﬁ%eld d Slg_ggl!lg}s%tﬁ’;e (l)ss ! %%mcu at ei@ﬁﬂ;&rtlg/kg once a week. In
. another dhiRliAtRd dE&RBIWRA RLAS TRl by}ﬁmﬁﬁﬁféﬁ'lﬂncbrﬁmuous infusion or by
Initiated by addition of LCR] (purified “from human

intermittquk agnagn piNaidingsabdpb@®d img/kgihcto Wagngkglir.as positive

roI re resents 100% ctl vation activity.
10138 ¢ fioat i i Thpvarepiic, eEhginy 1 (e WY DodiipEsadt RCT can be
detennm&f:hél}{gtsfaﬁ@ré %hﬁn&@:ut‘f@ﬁz}oc@flur%pﬁm cPLaRiL BF e%rﬁér@a{lsanlmals for
cal cul'ated as the concentration of nedl ator
determiningatheabDieVths dmsxi kethal to 50% of the population) and the EDsy (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and therapeutic
effects is the therapeutic index and it can be expressed as the ratio LDso /EDso. ApoA-I molecular

agonists which exhibit large therapeutic indices are preferred.
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LCAT activation. For exanple, a series of
concentrations of the conpound (e.g., a limting
waldoatizse) can be assayed to determ ne the "speCi/UBI05/020660
activity" for the conpound--the concentration which
achi eves maxi mal LCAT activation (i.e., percentage
conversion of cholesterol to cholesterol ester) at a
QﬂEiLﬁgbeC|f|c timepoint in the assay (e.g., 1 hr.). Wen
il a
[0@@ G S;Iglgﬁ'ﬁ&ggtg%s Qieléﬁg?éégg)glr;s'rtsglﬂf g{e pr%g\é@e@rﬁa@ﬁﬁﬂ%@gﬁl be used in
assays in &ijai tosheakive senc HMLY, algi, dor digrostippurpokesis Bacausdithe mediators of RCT

ific act|V|ty can be_  identified as t .
associate aﬂﬁt@ﬁtfﬂ%{waaﬁ LAL eomponsit of ftbmathsi a&%@%ﬂﬁ%ﬂéﬁ% appmarkers” for
t e. tnan r c
e 0L 5101 Sl PRRAGE b et 1 ekl o
subpopulﬂmﬁmﬁéﬂuﬂﬁat eggeffahos thCTFd ylocthBlendeth¢ BE@ist@an be added to or mixed
1- pal m toyl - 2- ol eyl - phosphati dyl chol i ne ( POP nd
with a paligst sGUEr HMble HE A BIRPDTAE FHsuBIoBGTe, the %f?ép%ﬂn@%em can be
assayed b:ﬁrrge(ﬁeié%éﬁg ?ﬁe 1‘171; %Qia%d' A %3&5%_5{) (’)iCR?*Pt T ca%ooea&%aﬁém h%glf _les_ldrflg labeled
agonist (&‘g ¢ henlicishied, d]upre]sd@t dabetsh ehzg&’ieellabd:ls (d}/eés egcm)lo) bgnmmunoassays using

ssolved in 5 n xyI yophi |l i zed. Thereafter 4
antlbOdleﬁior@P“‘a‘%‘b’a@a%‘Eﬁ“fsélsl"?% Cag’dgd’ n‘tsﬁe dry powder and

i cat g 4C. . Soni.catLan
10387 5 A oREEy, HOTGIRRAR TR BRNRA Ty iflamireO ALk e.0, CAT
scans, MRInsttaﬁs), tmﬁllmﬁfﬁﬁemrcﬂl@tom\ﬂsﬁftems or Oto 1thoMtdNaRICT, lormké visualize

EDTA The sonicated nmixture is centrifu 6 .
accumulafippel HEth Aty s SoER-ToRS lehionsy €50 bWheﬁml{el%ngg%l}l be active

ve titaniumparticles. The resulting clear
1nCh0km%gﬂSfﬁgﬁ'is used for the enzyme assay. Purification of
LCAT [0150] For the LCAT purification, dextran
sulfate/ D2+ treatnEnt of hunan plasma is used to
obt ai syl rAnal ediatars:of Reverse Chelsgterol , Leanspo
i.ally chronatographed on Phenyl sephar ose,
LUATA HEEAS e, Concanaval i nA sepharose and anti - ApoA- |
IOaflS]' ni t’l‘)hechll‘edﬂairmgi’fahﬁy‘ in Reapdaret i with gfrefeRBES nikiddirhents can be
prepare pl.asma i s added to 50 C
evaluatedd@ktppgﬁtlgluqlmqaé eff(qungo(a@@@) inQur o @s8¥S, feg sxample, by their ability to
ntri Pr.
activate fg@fg )\216;)99 a tﬁléjg‘%ée ag%%egﬂnﬂétfgtﬁtsv 16%91}@ lame ar vesicles or
"SUVs") [EUfl’ipf)dea(bﬁ egg fiephatddlchivlipe (BPENY $pphaitayde- oleyl phosphatldyl-choline

romat ogr a 0152] The followi.ng nateri al s and
07 IR RRLaRA ks e LB e o o oo

or: ApoA?II'Hsgl:WE%I ﬁlﬂﬁﬂ%nanqﬁ%dr a ﬁg&}oﬁgfg P%@gtfa%daﬁ}pécﬁi th(ﬁfdf LCAT (purified
from hurgai Iilmmablel Nhtive %OAHIL Mneh o2as UséB ayl pdsitiver adrem, &(ﬁﬂasents 100%
npl e) was m / hr (buffer%‘lutlo

actlvatlormqt)maty( d §gqc|11]'1q %ﬁﬂ“’%ﬁ @lc) pinite &F activaty (hiAyd] ag 1v§_tm)/mt of mass) of the
molecula}\lﬂlgdlatdrs% FRTAIRItdd 4s the OcStere 201 HThaBAIL that achieves maximum

LCAT activation. For example, a series of concentrations of the compound (e.g., a limiting

dilution) can be assayed to determine the "specific activity" for the compound--the concentration
which achieves maximal LCAT activation (i.e., percentage conversion of cholesterol to cholesterol

ester) at a specific timepoint in the assay (e.g., 1 hr.). When plotting percentage conversion of
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[0153] Equilibrate the colum in Tris-buffer, add 29 g

NaCl to 500 ml LPDS and apply to the columm., Wsh
wowdk/1s3wser al vol unes of Tris buffer until thePCT/US2005/020660

absorption at 280 nm wavel ength is approxi mtely at

the baseline, then start the elution with distilled

cholester(\(/i%g(ﬁ g pe gg%g%% {h%;é%g%gﬂt @(Igg(l)f?%lm[%gé gli%qrgib ﬂ{?e'sge%?fllcegctivity“ can be
1dent1ﬁedcat§ &@@n@&ft@aﬂbﬂ of EomYind MR AdSRAG P42 R0 P HRACERe.
figel bl ue Chromatography [0154] The phenyl sepharose

PreparatupmflSubstrM_m overni ght at 4C against 20 mM Tris-HC

p 4, 0..01% sodi um azi he pool va S
wl;bé%]uce hgy VEi¢! F%\? P &1 | @ﬂ‘? ?i%ﬁfoﬁssmese 3 50- C%'E)poﬁ’?d of egg
phosphatlﬁ?l?hggfég@b@)n gl lfrﬁ LRbis1- ﬁl‘iﬂs?ﬂ%dyﬁﬂbhl‘k Qﬁ@?@) and cholesterol

3- 7381 co XK26/°2
with a mdadatie of2d:1. cTa prd;&re:aryesm@d: shork vrdhwresufﬁppnt(ﬁar 4(7 ﬁbsnj/s 7.7 mg EPC

Fl.ow rates: di n 0, /h.

(or 7.6 mgg Pyﬁi; B‘t) é}élb ?ZS |1 lwégb%%ﬂ\.@ ;ste p 1;2 ng choél;s{te;jl (0.3 umol) are
i PReaKS ' ORE1yBPR é GRLARer DA §f A8 fi ddé® to the d
dlssowedcol?ect’?}?r act | ORBB IZ(ﬂ wth Trrl S- bufferay ﬁ{e plcs)o | ed 0 the dy
powder ahd aohicated (nHéo nittggemeatraosphet dto4°C. C(SrmAloahomnammgoraprBranson 250

somcatorf@@g&g}g mtwﬁp%g#i%tgélrt 18 RV ﬁﬁ 12%@ i@& %EDTA pH 7.4.

| f | 1 %
The somﬁm%lﬁ N@%&g?@%&nﬁﬁ%ﬂla%n@é 58 n{u%ut’@gvla%ﬁ 6%)1/%’%01(:{% m (11 OOO g) to

remove ticmamn pgtitlieat T res@thg dlephsabgion@o ngedfepthacosene assay.

. (Phar ia) columm: XK26/ 20, gel bed height: 14 cm
Pu“ﬁcat“”‘*’ﬁfl%&;— Flow rates: |oading 40 m/h washing (wth

@]rt | Ry tﬂ%ulféﬁﬁ“) 51 $at0d Befdtt éu@ﬂte/lﬁ%zm&ﬂmegr gﬁ\ﬂuman plasma is
| - a- D- manno einilnMTris, . The protein
used to cﬁbtantlu;mpsotah défmenmrsamm cﬂhPIBS),ltwlmnh; 1me®eo0hll)echmd1atographed on
nd the vol reduced

PhenylseRhaqug,f A?f%ge (TN ﬁlopqzmgm I%SGE argse anﬁ?éltlg%w-ﬁ gHfnity,chromatography.
d8ssin 2 m aliquots, which are stored at - 20C
mm%%kl Affinity Chromatography [0156] Anti - ApoA-I
[oast]u ni Ty @mparmtEImSapEQOV\mt ]piesnﬁmrmreddmd Mfﬁ(gehl Hextran sulfate
rial . (Biorad), to vvhlchthe anti - Ap s haye
(w=50§08%) i%‘ﬂftﬂneds%ro%%‘?ﬂt?%/ Cenpfres. foc @}%‘es o maO?Jerpml.@OOOXg) at
4°C. UseT{t:lg r%gﬂampb%ﬁ 59 hér%ﬁ&i@&l dﬂ'(w 5’88%11?*' 7.4. Two ni of

|aI yzed houf's agai nst PBS

henylse;ﬂgf@:sb@lir@aaibggp@t 0 the col unn Fl ow rates: | oading:
15 m/h ur washi ng 40 m / hour. The pool ed

10333 ei Fr%zypwmgsnt @ ﬁ!"} Cgp@tla%av%ﬂJSE qr 415 phenylsepharose

Chmmat(%%ﬁlhzt. 5%%@0 texse: B Egﬁéfg‘ AT 10 ’113’% y dStt %rti‘g%lubl;ﬁa}‘?‘&”acommn

XK26/40aktleved lidigs: p3 Oned,UFecar ¢ 2% ulflbwrmatesd20d trﬂl/hP&mple)wash 200 ml/hr
Phar macoki netics of the di ators . of RCT

(buffer)elutlon 80 ml/hr (distilled water)buffer: 10 mM Tris, 140 mM NaCl, 1 mM EDTA pH 7.4,

0.01% sodium azide.

[0153] 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
is approximately at the baseline, then start the elution with distilled water. The fractions containing

protein are pooled (pool size: 180 ml) and used for Affigelblue chromatography.
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[0157] The follow ng experinmental protocols can be

used to denonstrate that the nediators of RCT are
wa@blizsesd t he circul ati on and associ ate wi t h peEUSDLS/020660

conmponent of plasma. Synthesis and/ or Radi ol abeling

of Conpound Agoni sts [0158] The 1251 -1 abel ed LDL was

Affigelbl repared by .the iodi ne nonochl oride procedure to a
J——@%@@%—ﬂi%%@l S e vity of 500-900 cpming (Goldstein and
[()ESS;an ﬁzghé‘ngls%})ﬂiros s BA9:6a1R3rmdiR Al 4°C ££:i¥P20 mM Tris-HC1,
2005/ 123686 PCT/ US2005/ 02066 Bi ndi hg and degradati on

pH7.4, 0.6f%I|sodiugeasd¢. yThe mmjrvohmhmis redpcedi by ulteadiltrativar{Amicon YM30) to S0-

B

XK26/20284 B A3he 24413 emBEfimn vEIERB: app®x 53PS F ﬁ%& ratésn i/oadmg 15 ml/h

every case, >99% radioactivity was precipitab
wash: 50 nﬂ&lukfatuuldnatefcohhm inl Trsopuiter. eApplyaiheﬁﬁtsmhaﬂmsdﬁ%l to column. Start in

trichloroagc d e T r
parallel tq4allee? rhetiing SR et e Eiet - TS oboed St ¢ 55 bitbers used for
ConA Chﬂohﬁtd‘gﬁgj g! odi nati on. The conpounds were radl oi odi nat ed
with 1251(1 CN), using | odo-Beads (Pierce Chem cals)

ConA C tb ing the manufacturer's protocol, to a

TR e bl i SO ORR S B A Gl Pand it

I 5 af el b1
o EBYIGE IR ARSI i, 1 vt

0.01% saibwpl aznde) 1eh@rniglatbel 4eiC. FrTScl-ld:’rpbasa:s Gdv\ Neplerose n@hammdcm) column:

xK26/20 i el gt g rp 2>y + gy s |oaingis 55@5%%325 (with starting
buffer): 96%91‘?(}{1{15‘19 S?émime() fl\ylrﬁflgt%ﬂ §- - np§s1 r1I ﬁlﬂ%?ﬁg pH 7.4. The protein

according to Lapatsanis, nt hesi s, 173.
fractions Blflthé Inyannaﬁﬂe gMt{o29. v&rﬁ@))llaftedml labﬁil)adlnli tKe ivwlume was reduced by
olved in 225 | of a 9% Na2 CO3 solution and adde
ultraﬁltrapgn éYMgp)J{q %md 9%’?\&2@1}’?010‘1"2‘%‘112516%&2 n{lzigtgu(m which are stored at -
r0cc. 14C labeled L-X The liquid is cooled down to O C,
m xed with 600 gM (202 ng) 9-
Anti- Apow Mffmmmbmnt%&@ycm ni m dyl car bonate (Fnoc- OSu) i n

d shaken at room_ tenperature for 4
[OTﬁ@r eaﬁr@rAp%é FHIRMY) chromatesraphyc ey PRIPANGS ef hfyff@@h@.z material

r _
@iora) (5 A2 SR L e Sl SRAICOLAR 1620, v = 10
ml. The mlhimnObdsCHqOﬂﬂjrmd (#ok&@BA pH 7FheTwoogalnifchpliasa posl wad éldlyzed for 2
Na2 SO41 filtered off and the volune is reduced

hours aga‘ejﬁlﬁg rBBS hefare &&éwgqulleéob’mﬁ Flewgassirlpadingids idhqusgtaghing (PBS)
40 ml/ho@% %ﬁgﬁééf'é%b?’ot 1 cagel % Vgﬁ\i @{(Jreé(e&i Yor Iyé}s?ti%r V8! Yhe column is

regeneratétbtvﬁhto DM. Gitrgte buffed(pdt héhtccelite ound tAxyI (ionewl), and immediately after
yzer, Berthold, Germany; reaction yields nay be
this Proceélﬁff’rré%l%l?r& e WgioRBSs  det ermi ned by LSC). [0160], The

Phamac#ﬂre‘ﬁcg’épfhﬁ:ﬁ&ilﬁg}s%@mm ai ning 14C-conpound X is used
s. A resin containing amno

[0as7ds ?fhEZfolleazmgoexwmdmm Frethcalyt eimbé askd to ademonstrate that the
descri bed above and used for the synthesis. The
mediatorsffeh gt $3ble Hethp efseuletion apd desostath iy they IRk samponent of plasma.

thes1sda%gfo§%h{o?ﬁelln of Compound Agonists

[0158] The '’I-labeled LDL was prepared by the iodine monochloride procedure to a
specific activity of 500-900 cpm/ng (Goldstein and Brown 1974 J. Biol. Chem. 249:5153-5162).
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The coupling is performed as previously described
except that HATU (O (7-azabenzotriazol -1-yl)1-
wda 2®532366¢ r aret hyl ur oni unmhexaf | uor ophosphat e) PGET/US2005/020660
preferably used instead of TBTU. A second coupling
wi t h unl abel ed Fnoc-L- X is carried out manual l'y.

Binding @gg]egra gg)lngq tév(s:/s Igty p@pg) ‘?’rﬁsl %sull{l]l{)e ch ex@tmghlagg Wfr%determmed
1Rgtkid 4

o it RIS SO S5 b BT RS, LML s 174 . i

Chem. 2490 EGGHEZ?SBBSV&PQZ’EAMS%Q%/ 1820660/ itymwars precipauble bytiheubation of the

O T e
N-TermimRIt et & n?po%uﬂh R%Iblémg I’ddﬂil@dlhétm% 'Tﬂeeéo\ﬁ?ﬂo%n{ﬁ){vere radioiodinated
assessnent o | oactivit [ asma. St abi

with Na'PLTeN), stmgl’ibd@Bﬁé’dls (Pﬁa@cegClaﬁlmbaib)edndcfohmmgLll]lmtlmamyfad:terer s protocol,
mxed wwth 2 ni of fresh human

to a specidig|aciy e et Vel AP Rarediftss ‘EPVS‘éc‘SﬁPFeG}Pl@BWﬁP@Ya%’rV“Y (10% TCA)
Ofﬂw(mfgﬁdﬂasgaggyg plojqcubation at 37C (test sanple).

ation’is carried out by extracting the |ipids
[(MISQ]h alleguativelypladitdatodled cdmpoundy could be synthesized by coupling *C-
hl or of or m et hanol . The sanpl es,,are Ioad?d ont.o
1

a
labeled Fﬂw&rg@sah%életeml@awm%%ﬂ% 1&hd (éPﬁtS@aCl icgtiviy 525 GBa/mmol,

can be uéfggﬁf{he%?fﬁtgkﬁp&g}a%g[fi%é%ﬁé?ut ﬁ%hn% r o |}fea§ﬁ 1S trﬁé)J e carried out

accordmg ml ILaparanik\Syalheas,biesd 6712213 . rBiiefh) (250 aM (123);‘6 mgl) by" unlabeled L-X is
rmation of Pre-13 Like Particles

dlSSOIVGdrfﬁ)P26611|°§ 81%% iy SyPamstutigarar pgded &Oraasczé%tm ﬁ% 51&@%:? oft925 MBq
(250 nge@Zfa%éﬂecij 13X, ek Icﬂ réo%leﬁ%%&d“t @pcflrnﬂ&ﬁ'v%h b6Y LWZ mg) 9-

erose 6 gel at1on chromat ography to
fluorenylmemhgt-Bt siccihiphidflcarvo adté &(F moicp@fr) otre 0. nilSDIMii exﬂndl—ﬂlakels at room
adjusted to a_final concentratiogn_of

1 .
temperattgﬁﬁgr 4hrg éf hergafter, theqpixfue éscpxgﬁctsql &lﬂtgl[ﬁe@&ﬁk@ﬁ {2><5Vr¥11) and chloroform
(1x5ml), g%é FJIIFMSQ gﬁ(eolﬁg %s%r id R ﬂsﬁ)%’ ! dxt4QEd Hith chloroform
0 plis rmve romt elso at ed preparation
(5%8 ml)arhei drganbaplede W dtiedlOkr INd, Sin| ditered id ambithe(Vdliad isOreduced under
g/l) for two hours at 37C. Multjple separate

nitrogen {199 s THE PUAHANPS cHIFASH RH AL Ca(GH bGP 1 o
statlonar){lggase B¢ Q lﬂﬁg@la@d%\qycﬂeG@HHar{y? Wltl‘gd\pﬁét%&%n e.g., radiochemical

el ed conpoun rexanpl e:
purity: LitsanpansbyietDBertiadd 0 Gerthadyh; refction Qiebds gddy be)r‘qpptmdmbll@ly 90% (as
o ratio = 1:10; (iii) 0.60 g/l conpound:HDL ratio =
determined By L34 (iv) 1.00 g/ 1 conpound: HDL ratio = 1:3.

OMA [ on l'i
TR Sup, MO Rice! RS @l %268 Gty tor
synthesisSUperesia ecofitayeihg fahlitio atidon- ZQQIcum’n)efsyhtHempetpaﬁxbmancally as described
separation and. anal ysis and_ 10 i s used

above andjusedriny the synshesis. r i seaanre ot e lps%rai@ds dotezwinrhby Bfman degradation.
The coupwﬁglls%e%orc‘mw Eshpr'éyigﬁﬂy hés%ﬂgécpéﬁ'eﬂtsthat 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.
Pharmacokinetics in Mice

[0161] In each experiment, 300 — 500 pg/kg (0.3 — 0.5 mg/kg) [or more such as 2.5

mg/k] radiolabeled compound may be injected intraperitoneally into mice which were fed normal
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[01641 The associ ation of nol ecular nediators with
human | i poprotein fractions can be determ ned by
w0 p@ah2de8eg | abel ed conpound with each | i popr oP€I/NS2005/020660
class (HDL, LDL and VLDL) and a m xture of the
different |ipoprotein classes. HDL, LDL and VLDL are

mouse c}légfv&? l@?t_teéj_ aglfr(gg%%c %ﬁ%ﬁ%ﬁh cg‘gln@tﬁ ggreegltl rgl{}%gg (a§t§{§eor8 elevated
X | I

VLDL anggﬂrjrii o egﬁe?ol& %})166% s‘fa.P'l ?&rdg?ghk%? Qg RUR m@@%ﬁﬁ I?%(ltﬁfaéls for assessment of

radioactivityriniphgmiauf fer of 1 mMM Tris (pH 8), 115 nM NaC, 2 nM

EDTA and 0. 0% NaN3). Labeled conpound is i ncubat ed
Stability igiHymanferimy  and VLDL at a compound: phosphol i pi d

[0{5@_} 1 Usgg% éﬁg)f g@%ge% crogrtﬁ) \é\@i %Q?FPJS ]rﬁ&@(?@ét9 2 énl q_fhfresh human plasma (at

37°C) and eglipiedd aithemnimmédibiepo@ontrél srmr(plfez)l atnEter Badesd ocﬁnncubatlon at 37°C
amount needed to yield 1000 g) .is. mxed with

(test sampje). cRphRIdaipngs sekied gty eﬁra(cmn&ﬂmwd%mh & éqgaé |vekum°f 2:1 (vv)
chlorofor!&nf et%ﬁx?&ngm@hgtéﬁrﬁ]gpefs%rg&dzhedjgxktg vada. B}fzﬁsg@% Pﬁ“gjl‘%ﬁgﬁw and eluted

with a llm@r rgedmmedzws% dﬁrmm'nme)t (bfoatetmﬁnthl‘ee(cbﬁ)ﬁaﬁimg 0.1% w TFA). Elution
adi oact i vi ty gw d scintilation counting
profiles alf?rfob}aw% X8 l?aﬁ‘@e (?’c?QrS’éIHcﬂn daBpaixB¥ i ng i sotope), the

emai ni ng i ncubation m xture is
Formatlog PRI pallftyd g/m with KBr, and the sanpl es
[oaedyt r i Higesh HDL:hﬁﬁ)y 08 kol 4o 6)3K(Br(m@ﬂslglhlfr® ke fupatiomn atdensity d =
4 Cina TLA 100.3 raotor using a Becknman tableto

1.21 g/mlyfor ohipiaripp ifpgten foﬂ?évefié)s)’u$‘meﬁtfes%$f‘érfﬂté%t5ﬁ‘t clygmatogtaphy to separate
HDL fmJn %tr 1@8@0?&?9y¥51%%‘a%—;11§ga$ @Pgrgd fdrmugatc%nm dmgfg)gnng/ml with

or a actions
physmlogiial @ﬁluﬁ&ﬁlbecf 6@ piot€n chstentsdteririmicddnuBiaid fogd pﬂEhﬁnta@srayI W aliquot of
fractions contain the floating |ipoproteins,

300 plis @ern@fedfffq@ thegigelated HyL @bqpla@glﬁg aed ingubasehyithd 0p Ihll labeled compound
(0.2-1.0 l;ﬁ(?“li%rq?? h%%k eaqts?’b[%;c& lg ge/éa(?ah%uﬂﬂi%hg gr(e aq)lé%géd 1|ﬁ|gﬁﬂH1g a blank

containing A00qu1gfhybiakegicatl salinergad Uoar didutiods lof l#tteled 7dompboad. For example (1)
| i poproteins are separated adj usting the densit

0.20 pg/ul compgupfl:HRIR gatiemt +il#:ugat0- %ﬁ nemil rempeperl:HDlotagp aﬁ 107 i) 0.60
0 f
v o RAIL RS 100 00 0 1.8 3 U 1 T LB SBfovin

two hour inttitiitogas R0BOM fliquot aftth@@aﬂllsle qeosalt edduher= 400 pl) is loaded onto a

radloactlwty and 200 pl fromeachfractltl:) is .
Superoseqth gel, HlEptioy Jobyren (fox, reryetsing sengptiogsandianalysisndid, 490G ¢t is used to
e Medi ators of Reverse Chol esterol
detemm‘%@wgg%%cmﬁy%dw Model Systens [01671 The efficacy
Associatioh ofh&drﬁﬁﬁs it Huohn Ripbpedteinhe preferred enbodi nents

can be denponstrated in rabbits or other suitable
[0dpdhal Thsdssosiatipp @é MmoleGuips nagdigtegs with human lipoprotein fractions can be

determme:)crgf R %L)ét d{a§8 %8'1'}1190 Etﬁ%ﬁ&r lg&lgg%spg% (gﬁﬁdf Cl?[bﬂaalnd VLDL)

I Cles OnSI S Ing o
and a ml(i‘(tlﬂ‘a(@)tﬂnﬁie dff€rent 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 column (chromatography is carried out with a flow rate of 0.7 ml/min and a
running buffer of 1 mM Tris (pH 8), 115 mM NaCl, 2 mM EDTA and 0.0% NaN3;). Labeled
compound is incubated with HDL, LDL and VLDL at a compound:phospholipid ratio of 1:5 (mass
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prepared followi ng the cholate dialysis nethod. The

phospholipid is dissolved in chloroformand dried
waomen2zmsat ream of nitrogen. The conpound is dPEGEUS208%020660

in buffer (saline) at a concentration of 1-2 ng/m.

The lipid filmis redissolved in buffer cont ai ni ng

4 and the co [ ed at
rtio) for 31§ ap B 51 e e st S p e Sl e s i o tpBbn dheded to
yield 1oooq;g;h§tneisie@\whno ahhi o@&orﬂﬁou@dasmkdsomtmea ﬁ)@/nﬂss_@n& e solution is
hr), roomtenperature (24 hr) and 4C (24 hr W th
brought up e éé mh@n@@9‘ymf1‘ﬂﬁﬁlf er (large volunes) at

t t h
OLG3IF T st “pBibsbingy o7 2, B er o aaiitof G famy isygemoved for
detennmaq’l%nvg? t%@qg{aﬂ-?éiﬁ&@tlm /(éJg°‘2@95qu1?(p§<§9tllaﬁ§r9 |c§l‘idt91% &"¢hmma counting

Char acteri zation of Conpound/ Phosphol i pi d
dependin@an fabeling iso@p6 R Jthel ﬂ@smapf thclrelsama;g ibeutmtipands@mde sradpsted to 1.21

o it 25 e AL PUPRIER St Bp WS 8074 bR - o

TLA lOGT?al%%r' 'ﬂﬁnghg BARERACLbREGH uﬁ?ﬁb@%ﬁ%t' Ofhd Refi supernatant is
fraction romthe elution vol une e Stokes radius

fractionatedhy bemalete 0131 mealiqudtserors tirctop tof @adhosampile frompotahdf § fractions, and

| ex i.s determ ned.b asuring the . . :
005 ml Gheiagh aresHPRAS R SRt COPUMLPLEE 11 Fow T tians, gonfn the floating
hpopmteﬁg'tﬂe 8%@{9&&&@ (3 mo%&;sdm tb @orh @urﬁqta%lhuml?O] Mal e
New Zeal and Wi te Tabbits (2. kg) are injected
Selective Bidi mMsth a dose of phosphol i pi d/ conpound

i
compound 512 hmat 37we Rk gﬁggﬁroéﬁrﬁ 2k 'S%Hté(d 5 dfuon %%%%eﬁsif% 1.21 g/ml

mani pul at i ons. sanpl es are
and centrifagation e ThAel Cﬁ)rﬁjro&)r a1 500,60 rp60(3094100@) dor 36440t A7 Qutlds top 900 pl

i 200 L S TGRS SIS o o
radioactiviilgp 91(}362“0@ Bl #a Béﬁéhc' frafR& Y$aRagted BG ﬁafg@' (tSu1§@r6& 6/Superose 12

The total plasna chol estérol, "plas
combmattomlo@hymerl des and pl asma phosphol i pi ds are det er m ned

Use of thgyfeiies JegOTTELELAL ¥ Aval) gblg assays, for

mTAartur ac o ul I Ut qul S
[04BRenr 'ﬂgeéfﬁ%grﬁpﬂhmmé@é}ﬂﬁebm(ﬁeﬁm péﬁ’éil'red embodiments can be
Bi oner i eux Marcy-L' etoile, France). [0172]
demonstrﬂ'thélrpfahbﬂmoﬂ atharpnoide anlmabmotleis of the fractions
on of the plasma into its
P1C ey g2t er mi ned by spinning in
ucr [ [
[Ogtrig] Co?yfiﬁ]l?tgg@l& 4 tﬂfcﬁg ec\%/g{wtm?o&fp;ﬁ?g};%@éﬁdp{%ﬁg]) MdScompound are
prepared €s1nvesg dreothotae diadysismeetbod.e Thbphesphubpitliio diskolee ymiﬂmoform and
the fractions correspondin

anal ysi s
dried undptbﬁtreanLgLngﬂ%eq._l he| OpEer isidissplvRd in ling'ger ?sa 1nee) ata concentratlon of
1-2 mg/ml. The lipid film is redissolved in buffer containing cholate (43°C) and the compound

solution is added at a 3:1 phospholipid/compound 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 buffer (large volumes) at temperature point. The complexes may be filter sterilized (0.22 um)

for injection and storage at 4°C.
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Synthesis of RCT Medi ators Bearing Mdified Am no
Acids or Mol ecul ar Group Bioisosteres or Functional
wEzmamIBsoi sost eres Synt hesi s of Li pophilic GBUpPUS2005/020660
Modi fi ed Peptide Sequence Based on Atorvastatin
General Anal ytlcal Met hods. [0173] Al reagents were
4 ¢ Aha ) ; . r|]ed and
et S derivatives
[0\13@9]8 o%@b&eﬁlefsrn@w ts‘eogéaﬁﬁséwn asgay mt%hon%ﬁhﬂﬁ (srugtemsér 6EIR). The
performed on al um num sheets coated with a 0.2 mm
position IOﬁytéﬁ pﬁakspdmt@lalrgeltheG@aﬁ@E‘A isvidenkified o nprasyringatthes @hospholipid

concentra%fne in gacb%%gl o&l %%&)%)65{258%?116‘2%@%8 ragllugtc%sbecé)e%r?nqned The
concentran/okj%&ggéﬁrQizgletﬁQ coﬁl/gle'x(@ deRtmited %§'amé\£ﬁr‘fﬂ‘g th§' phefydal8fihe content

00 nesh was used for flash
(byHPLCé:)fkabcbmmggrlépihwmdhwmlysnﬁg points were taken on a
r Q- 1% stage apparatus and are uncorrected. 1 H NWR
B\were recorded with Brucker 400 spectroneter,
[09PH" at Wie XewA O0aIMF WR! ABLIIMVD. 98 B! M e@l@d mtravenously with a
ref'erence. El enental anal yses were carri ed
dose of phashbglipifesimpanckcongiior &t @rlilasg/kShnd P agld, exn?cssghamomwund) ina
. ever.se- hase HP on the. fi nal cts
single b rfrg?cﬁlg Tl %{‘Cﬁifgﬂé?@n]é n?lLu&Qe @npERas (355 'S [ élav @gm before the
mampulaaanSZ ﬁm)dfs%w@@ (Wilddted dnl BWTA Eta?e ker Befdtd M, v§ mgﬁ@ 240 and
tunable UV detector set at 2 rim M xtures of

1440 minated dfiROinjestenusBee benatodit| (Blchhasleterinmed rfad ashtsamptie  Samples are

. CH3CN = % - 95 © Anal ysis by LC/ UV/ ELSD M5 was
ahq“"tedégflftﬂ '%%%%‘%fﬁ @ﬁﬁVS‘iSO EX instrument from PE

Analysis Mgkabggge,lys experiments were perfornmed, in positive
mode. /T WD 2005/ 123686 PCT/ US2005/ 020660 Schene 12 0

[01PHINH2 Tha¢@k plasm® cMWdRroWGSh@Oﬁ@b’cer@ds Etld[lalasmﬁ ph‘psﬂiohpids are

determm@ogwré%{glpléaly %ﬁaéni hr%g’élﬁ ﬁ/@)le raéTqyﬁxforl%‘aWWe (%E(Mdmg to the

manufacté%Dg;ltho@ls (BEHrikEer mnhhéxm%ad}lhunt' Génmany HRd B8iomerieux, 69280,

Marcy-L'etoile,’France).

m
Injection .t

[0172]  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.

thesis of RCT Mediators Bearing Modified Amino Acids or Molecular Group Bioisosteres or

Functional Group Bioisosteres

Svynthesis of Lipophilic Group Modified Peptide Sequence Based on Atorvastatin

General Analytical Methods.

[0173] All reagents were of commercial quality. Solvents were dried and purified by
standard methods. Amino acid derivatives were obtained from commercial sources. Analytical
TLC was performed on aluminum sheets coated with a 0.2 mm layer of silica gel 60 Fys4, Merck,

and preparative TLC was performed on 20 cm % 20 cm glass plates coated with a 2 mm layer of
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TEA, CH2CI2 Amine, rt CO2Me COZH 1111 N C ag. NaOH
(2.1) \ NI~ HNNNHBoc NNNHBoc A O HEOH 60 C
WE2008/12368E" Me 6 Me Me 7 TFA-CH2CI 2 (1:) HOBt PCEDE10)5/020660
rt, 4 h TEA, CH2Cl2 _ ~CO2Bn Anmine, rt CO2H NIl H
ONH2 N, H NNH2\V / \ NN MM O TFA N H N NHBoc ~

DS B L R L ST G —

Melting ﬂd@x’l\ﬂs ‘Weke tdieh oh d micrDlhdt-Nadé MparatdslankPar¥einkerrect&l. H HINMR spectra
2- (1 sopropyl am no) - 1, 2- di phenyl et hanone (2) 101741 To

were receyded withj Brickesf 4Qj)es;zegtrmn§tgr pgratiag .ay 4QfdYiHz; nsimg G psGolvent as

reference.m'lglementafaana?yses were carried out at NuMega Resonance Laboratories, San Diego.
Preparative reverse-phase HPLC (Glison) of the final products was performed on a Phenomenex
Luna 5u Ciz (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 CH;CN and H,O were used as mobile phases in gradient mode
(CH3CN = 5 % - 95 %). Analysis by LC/UV/ELSD/MS was performed using an API 150 EX

instrument from PE Sciex. ESI-MS experiments were performed, in positive mode.
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i sopropylamne (2.45 g, 41.5 mol ), followed by
glacial AcOH (few drops). The reaction was heated at
W@ 05fizass® d. The volatile materials were renoR€dUSIN0E020660
rotary evaporator and dried in vacuo. The crude
material was used in the follow ng reaction. D nethyl
1 -isoprop, |lphenyl-IH pyrrole-2,3-dicarbox lamto
(3) 72 WD 2005/123686 PCT/ US2005/ 020660 [0175]
sChemm,?; hyl acetyl enedi carboxyl ate (DMAD, 7.0 g, 57 nmol)
was added to the above amine 2 (8.0 g, 32 nrol) in
OH (100 nL) an e reaction was heated refl ux
O~,u n| g=lFNH2 AadsoRder ) The rs@aciMe@n nm xt ur| wis:Me

cqol ed—Tmmamr iTe- hat d fiTler &gl NE SE€

O'» E‘O\M“f?? thl oﬁa"(%o m_) and dri «'@ nar 1TP3H
pyjrole 3 as white& powder (9.8 g, 82%. A 3
3- (Met hoxycar kanyl -1 -i sopropyl - 4, 5-di phe
1H pyrrol e- 24 boxylic acid (4) [0176] he di ester
a@N{OB, MePHQ,  16. 1 M wepreA&oided "MeOH ( 100 902"4‘?1d 1M

haGeh (ag. , o, THENOAT1XS W€ 1348  Preaf & Nat _cpef | ux

for 18 h. voT'atlles were renoved iR rotNa

evaporator. -The sisdue was taken up in water (300 ni)

and extrac gm%@,h ether (2 x 50 m_) and kept aside
obt ai pumereetetied starting material . The aqueous

S%VWS alfefitied with 4 M HC pl—%Sand

cfed with @bher (3 x 60 nl), hed Wi th watwar

' N@nct/deég { NaZ SRy 2D 2po L QD Ad o

the nmonoacid deMinso @bt ahne /N@ 12 g, 85 as

Wk t&e S0l 6d. Benzyl Me” e 7

3_( et hoxycar bonyIF) 1-isoprag -4, 5-di phenjl -1 H pyrrol

-2-yl carbamate (5y,CBF7%] 1o a sol ution of |t hesivove
Cld 4 (0.1 g, O. mol ) _in be @n (3 )
at hgdAm ne (45 0. 33 nm @nd

! ghospor yljdzi de ( DPPAQ. 33 mml) were
deth agd stifrigd e rt for4 W {\Then benzyl" al cohol
Bebsnd3 mmol ) wies added e easto: on
m xture at &reflux for 15 h. ctigon was al | oned
to cool tort and 5 % NaHCO3 (5 nL) was added and
extracted wth ether (2 x 10 m_). Upon con ridiCAL/C.0M

c’owb2

gave The carbamate 5. Methy| 2-( SIOH, ACOH, ¢
N - di (B(jﬁgcguam dinyoEn 0 CONH,
R ULY | G } ¢s@pr opyl - 4 ifhen 1pyr ol e- 3-
car boxy’lil a't”?—?°°(6 0178] To a~sof up; oﬁMe)Lam d 4

(0.1.9, 0.27 mml,), in CH2CGL2/(3\m]], NoMN¥s3 g,
0. 2% mol ), HOBt 1%0 037 g, O. ﬁl)1o EtsNTE"ss L,
0.27 mmol) and amne 11 (0.086 g, 0.26 nol) were
added in that order and stirred at rt overnight. The
: i4\h CH2C12 (10 m ) and washed

; o35 (5 nty, brine (5 nL) and dried
[o(lrxlmpSOfIDo i Qomlﬁbﬁidf totizoia @.0 g0 3165menolBth 8¥Had SehhLE was added

lsopropylzmemi @488t R anmabnialionisd yivcalpeiandgPIL dev <lspppyThestesction was
heated at Pﬁ"@r}%P%' .l ‘f‘h@ X5 fagle mgte?igl k{’%&/ lrérﬁo@e?i' 1q IQ)tary evaporator and dried in

vacuo. The crude material was used in the following reaction.

Dimethyl 1-isopropyl-4.5-diphenyl-1H-pyrrole-2.3-dicarboxylate (3)
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[0179] To the ester 6 (0.16 g, 0.237 mmol) were added

MeOH (10 nmL) and I M NaOH (aq., 1.0 nL). The m xture
woamshemsed at reflux for 18 h. The vol ati | es PMeT/ES2005/020660

renoved in rotary evaporator. The residue was taken

up in water (10 nL) acidified with 4 MHCl to pH -3

10578, CBASFR S GRS VAR (e, ST TR P e o the

above améHel ze@ d DeSEh01) iAMNIEOH (E00RRDY add BB rédetosl ws H&}ted fieflux overnight
acid 7 was obtained (0.121 g, 91 ¢

under argon.( th(: @mhommypyeow@s)/ctopmdbamycpe-ba; ag@ﬁ}tg]gw The solids were washed

with cold RRSRBEHY SELRIES B SR Yot Wi v a2

3- (Methoﬁ%’iﬂﬂiﬁ@g 14isbprop P -415-dshhbrl- 1'H‘f9{f&olb-r2 catbZSlie adid (M) was

ded triflTuoroacetic acid (3 nmL) and stirred at rt
[011%6] 4 Ao theliestdral i(6.&2 gndbpd mmompwert added VMeDHr¢00 mL) and 1 M

t R
NaOH (o FEBR AP0/ T o re s Brotechal SfP, B B L ety g removed in
rotary ev@'o%ié’x‘?t( Tjﬁe (QidAE VA taleh 3 inRatef (fdOURLP asE L FacREl With ether (2 x 50

mL) and kept (ahf@e (d obrrbemrogdteBstartinp oleera)| dky pregops phaseuvmmcwp@ed with 4

M HC! 501 5 S8 L Gh N T RE" (57 oTbE) V58 0B\ DeichSbmL) and dried

(Na, SOt r}\%e@%{/%)o?atfog ahddrfng, Qh@l%OﬁHHéldM Wis @Hgﬁ;@@(id@% rgé)’/o) as white solid.
g, 0. 231r2m ). HOBL (0032 g ol ) |

RI3rgo

" added i - htordera tlrr atr
lors%r e S5 bl %ﬂvmna?ﬁ@?e@ WG Blptth in pepgene (3 mL)
I
e e R g S S PR L e TRl P G 0 B oD were
added and Gtided agrt f694%. TheSbenzyl alcohol (35 uL, 33 mmol) was added and heated the
(4- (N3-(1- car banoyl - 3- car boxypr opyl )-1-i sopr opgl -4,5-d
reaction mﬁﬁgﬁ ¢ nej_luﬁgylrSr}m ‘Bhepreactiogj wasrahlewadigepol to rtand 5 % NaHCO; (5 mL)

was addeg H{l{}z’ lg:/)?tgagge{a'ev?ilﬂg&l(n%': gé((ljﬂoe% 0%@ -Blgglﬁra%gg“iw 8é rﬁtf?ﬁ‘nate 5.
Methyl _@c@t(Ng NtdldBéazdanﬁﬂlhvlmdvlddﬁb%cRdX Oifodt py(-8.50dkplgenyWeH yrrole-3-

added and stirred at rt under hydrogen (ball oon).
carboxylatg ¢6d overnight stirring, the reaction was filtered,

hed 4 r ,
OB DR 1951 8 67 i L ot 0053
0.27 mmds?1 WoBn (@vsPer Ly Qﬂmar)dEQNr(nggtOI ZJ’nmnibY) iﬁﬁl\/iﬁflﬁle -1Ph@86 g, 0.26
r

omat ogr aphy (CH3CN-H20/0.1 % TFA) the desired
mol) wergpdsteddn thes erdsherd ﬁﬁtﬁda% rt qverfighiorldg eeactien wap dilatgd thth CH,Cl, (10

i nd UERRSEIP R SHREO NP L IgBERYL SBupto ot amie

(0.165 g, BEBHAYS2 A5 Q3060 Scherre AOOOHOdO O

2-(4-(N(Boc)guanidiny)butylcarbamoyl)-1-isopropyl-4.5-diphenyl-1H-pyrrole-3-carboxylic __ acid

(0h}

[0179] To the ester 6 (0.16 g, 0.237 mmol) were added MeOH (10 mL) and 1 M NaOH
(aq., 1.0 mL). The mixture was heated at reflux for 18 h. The volatiles were removed in rotary

evaporator. The residue was taken up in water (10 mL) acidified with 4 M HCl to pH ~3 and
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NH2 0 1)110C J'o"\ POCI 3, 110C, p/\ 2) 255C, | i N
20min N O DowthermA A2 A H2N, ,,-,, _,--, NH O HN\H
W@2005@208®2 ( Boc) 20, DCM Tol uene, 110C, 1.5h reCcDUBL005XR0660
N> O- A4 H OORDN NY'- NH2 5% KOH Et OH, HNC/ -' NH

0 1) 0 PyBop, NWP reflux, 2h I OH 2) TFA, anisole,

extracted SRR @1 hy 0 iy aPisHA i et el By o i g0 Afer
evaporatll)rpﬁrﬁiz‘&rzﬁigh e 8id(FwdShtai |2)1 2%9@%?“ et hyl

ene mal onat e were m xed neat
2-(4- (Guzamﬁn‘#iﬁnm‘ﬂchrhamdﬂﬂGisfo@rooZzMIShhghmbllHmmtb chrbuedictasid. TFA (8)

0FBE"F o Ford S ARG JboYESBa Prosssied ST B Rl S mmol) in
CH,Cl, (%éﬁgr%z)ds d%@gd g&ﬁ@i& ke 2386 %H%at e%tl%h Led é&; ¥ 3t 3R volatiles were

e mxture at 255 20 m n.
removed The rastiwytemmma»s Rreeers@phuseabhrdnmm)ogalﬂtya(amé?,\sHs@é)e] % TFA) of the
cont ai ner cool an_ice bath. Hexanes wer e

crude gavg dhfedesired PW@“?}@I @ 0§é|gu? J‘ﬁ a §ihraseacstie afidstlhe product
(S)- MU & RS 6Q Aﬁ Gt &%JMMND mvvﬂnl ges'mbmn@g%mem 1H-pyrrole-2.3-

anot ner por nexanes. roaduct
dicarboxamido)butyl)-N-( Boc)guamdme (9)
[0181] To a solution of the acid 7 (0.132 g, 0.23 mmol) in CH,Cl; (10 mL), EDCI

(0.051 g, 0.23 mmol), HOBt (0.032 g, 0.23 mmol), Et;N (65 pL, 0.23 mmol) and amine 12 (0.061

g, 0.22 mol) were added in that order and stirred at rt overnight. The reaction was diluted with
CH,Cl; (10 ml) and washed with satd. NaHCOj; (5 mL), brine (5 mL) and dried (Na,SOs) to obtain
the white solid amide 6 (0.127 g, 69 %).
(S)- (4-(N3-(1-carbamoyl-3-carboxypropyl)-1-isopropyl-4,5-diphenyl- 1 H-pyrrole-2.3-
dicarboxamido)butyl)guanidine.TFA (10)

[0182] To a solution of the benzyl ester 9 (0.02 g, 0.025 mmol) in EtOH (10 mL), acetic
acid (0.1 mL) and 10 % Pd(OH),/C (0.01 g) were added and stirred at rt under hydrogen (balloon).

After overnight stirring, the reaction was filtered, washed with EtOH and evaporated to obtain
crude, which was taken in TFA (2 mL) and stirred at rt for 4 h. Upon evaporation and purification
by reverse-phase chromatography (CH3CN-H;0/0.1 % TFA) the desired product was obtained as

trifluoroacetic acid salt.

Svnthesis of Lipophilic Group Modified Peptide Sequence Based on Nisvastatin
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WD 2005/ 123686 PCT/ US2005/ 020660 was recrystallized
fromEtOH to give the product as a white solid. (1.6g,

wQ 2@8medese 32% M P, 309C) that was used wi t hoRET/US2005/020660
further purification in the next step. Ethyl
4- chl oroqui nol i ne-3-carbox Iy ate (A2) [0185] To solid
et hyl 4-hydroxyqui n%Igi E,Q-AS- carboxylate (A) (1.5g,
7mmol ) was added P il (2.2g, 1.3nmL, 14mmol) and the
m xture heated at 110C for 20 m n. The m xture was
poured into NH3 (aq, 28-30% and ice and then stirred
until granular. The nelted ice m xture was extracted
with ether (3x4Q0r1L) and the conbi ned organic | ayers
dried 4), filtered, andH foncentrated to give tf

NHPT O aR. of)l1pthat ¢
@ gl.ﬁ,mﬂm, ) A
furtheo purifi caduidmm a ELHYITN N
4- (4- ar’nobut yl am no) qui nokti ne- 3- car boxyl ate (A%%
[0186] To a solution of ethyl
4-chl oroqui nol i ne- 3-carboxyl ate (A2) (@._5g | ol )
in toluene (10n) was added di am nobut ahe (10x,
1. 85¢, ZIWF{I@ m xture heated &N-210C~f9ro

HzN/\MH\.‘HzDuri ng this | /Qasal Bod)r peal t hat was renmpye
by filts i a’ “and i e ethra@e
re to give dh oid. Watermg”added

Q

i ation
Toluene, itiget.5ty educed

and the m xture racted wt (2x25n) . Adrhe
conbi ned organic |layers were driled’/(MSH), filtered
and concenfrate to give an ofll that crystallized on
standi ng ( ~ 1. 66mmol , E@@ hatH:was used in
5°/0K0$bﬂ?é|fﬁque;|tHN\S}/‘iP§\wHt80Ut furt her ,ﬁyﬁop.fNNt,PatLon.

efluh 20 3- (et hoxycagBenyhy Guhnol iz anlsaeriosubut y1 car bamat e
(A4) [0187] TooL tion of ethyl
4- (4- am nobut yl agg No) qui nol i ne- 3- car boxyl ate (A3) in
DCM (60nm.) was added di-tert-butyl dicarbonate and the
m xture stirred at room t enptx re for 8h. The
m xture was washed with 2M Na2 (20m.), water
(20m.), sat. 20y QUridd (MgSO4), filtered,

' rotict as a yell ow oil

t he subsequent step.

4- (4-tert-Butox
car bnyl ani ne- but yl ani A%) - qunol i ne- 3- carboxylic acid
(A5) [0188] A solution of tert-Butyl
4- (3- (et hoxycar bonyl ) qui nol i n- 4-

| am no) but yl carbamate (A4) in ethanolic KOH (5%
Ethyl 4-h}@0Rquin@el PEdrboxgthté p51)2h and then concentrated

under reduced pressure. The residue was dissolved in
[0483ler (P2Bhng (Zahd, HOM(dDggd digdwd ethoxauipthylene ialonate (Sg, 23mmol)

were g SRRl o Rk B B bRl P ORERL G B S agreraur
for 15h. Whukilg WA 8heMcretlitioRtnitAREEry¥@nieM t 0 gi ve the product |

as a white powder (2.763g) that was used in the next
[0dB¢b. Dowtherm A (70 mL) was heated to 255°C and the melted crystals were added

and the rﬁ{x&&é&%@é@%??ﬁﬂ% 6)'{ ?@1 rgo-. ;J U%Ag})%ltixr%e\i/g’s_t 2h %83%'(1]5%”; (inless steel

container cooled to 0°C with an ice bath. Hexanes were added to the cold solution to precipitate the

Scheme

product which was collected by filtration and rinsed with another portion of hexanes. The product
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76 WO 2005/ 123686 PCT/ US2005/ 020660 [0189] D-d utam c
acid tertbutyl ester bound to rink am de MBHA resin

W@ 2p5/143682nmol ) | PCT/US2005/020660
4- (4-tert-But oxycar bonyl am ne-butyl am no) - qunol i ne-3-c
ar boxylic aci d (A5) (2eq, 950ng, 2.64nmmol), and PyBop

(1. 49, 64 were added to a flane o
was recrysillizgd %‘tﬁ‘ Of giygthe mmd%eésm)vv%mé@‘uéﬁg& gg’bﬁb@‘a 32%, M.P.
: erature. The
3090) tha?nwfgg%ég%v\glgdu? ?l?ﬁ]ee? g%na E’O?F%{ggg@éﬁc essively wth DCM
Ethyl 4- clefdduaiohee Aahrbogyidte @2¢h and air dried. The resulting
wer e _suspended in TFA (1. 0Or) and anisol e dde
[06§5]2nL)T ozRkd sthyt Aeydeaxyays ner%ﬁﬁ%%ﬁﬁfﬁz AdbFl 5 mﬂ%ﬂg') was added
POCI; QS%GII%IH@SV{H“%}B@ r&d REf 1§Hﬁje hBSed Ia tlrléct(,ef(g%?ﬂﬁr aftdmixture was
reduc ressure to give an oll urification
poured 1ntlSNIBij (i3 \28F X090 JpdnaSiee Hﬁ_tﬁemstmqi AGN g2yl 4. TTHdRélted ice mixture was

ient from_ 5%to 95% Al gave the product as a
extracted wmtha @ﬂsea Batmblrng g ﬁpmbmfgtqrsm 1oyeRy d 'Orlsf(-il 4801, Tltered, and

concentraie%@o glg%lx%g@nct a5 H)M:i gﬂﬁg%ﬂlzg(g gg%t_eiz(n,gmlg I-§)1;744@’;.&6T01’ 87%) that

was used(aﬁﬂs without Further ()mﬁcﬁil'ﬂ)m 7.63 (s, IH), 7.18 (s, 1H),
4.35 (m 1I—_I), . 81 (br S, 2 R 2 37 (m 2H),
4-(4 a1 lv@A__; HQ\ .1_5;_ -3 rcarboxy a 1; m 2H) 1. 60 (m

[oﬁfg@ S % %‘; o?’%ﬁg%crﬁﬁﬁﬂugo@m%%ﬁ%@te 60:2}'?65522 Immol) in

toluene (Nth) Wﬁs Mded, dbrBoobiibhd (Ndx01.85% ZHnﬂqoll)l aEXDItﬂe ﬁE«Qurer}teated at 110°C
h (::QA3 B2 NH H2N--/< 1) 1M 5h
for 1.5h. FRLL](IW}‘@S e pyaltriopmedthgt wap rempved bgglt@gﬁ@ m@h@ hot and the filtrate

concentreﬁ’?dg f} 1de gecﬁlggd ?}'@Q{rg t(p %B\%%W)@m\’ogt)er WAE laﬁ’(llédneﬁld?’ﬂle %19%5( extracted

with DCM (2x25mL). The combined organic layers were dried (MgSOy), filtered and concentrated

to give an oil that crystallized on standing (476mg, 1.66mmol, 79%) that was used in subsequent
steps without further purification.
tert-Butyl 4-(3-(ethoxycarbonyl)quinolin-4-ylamino)butylcarbamate (A4)

[0187] To a solution of ethyl 4-(4-aminobutylamino)quinoline-3-carboxylate (A3) in
DCM (60mL) was added di-tert-butyl dicarbonate and the mixture stirred at room temperature for
8h. The mixture was washed with 2M Na,CO; (20mL), water (20mL), sat. NaCl (20mL), dried
(MgSQ,), filtered, and concentrated to give the product as a yellow oil (4g) that was used as is in
the subsequent step.
4-(4-tert-Butoxycarbonylamine-butylamino)-qunoline-3-carboxylic acid (AS)

[0188] A solution of tert-Butyl 4-(3-(ethoxycarbonyl)quinolin-4-
ylamino)butylcarbamate (A4) in ethanolic KOH (5%, 100mL) was refluxed for 2h and then
concentrated under reduced pressure. The residue was dissolved in water (25mL) and HCI (20%)
used to adjust the resulting mixture to pH-8. A solid appeared and was collected by filtration and
the resulting cake washed with water and dried under vacuum to give the product as a white powder

(2.763g) that was used in the next step.

4-(4-Aminobutylamino)-quinoline-3-carbonyl
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[0190] To a solution of
1,3-Di -boc-2-(trifluoronethyl sul fonyl)guani di ne
W@ 3®inegese | nmol ) in dry DCM (4nlL) was added et Py1/US2005/020660
4- (4- am nobut yl am no) qui nol i ne- 3-car boxylate (A3) 77
WD 2005/ 123686 PCT/ US2005/ 020660 (0.3g, 1.05nmmol)

' SRCIE AL R T R SR o

1. 32mmo%M4\'@f§Q4Bﬁt3Q§@a}bon ﬁ&nmé\&'rﬂ%uﬁ(%%blmés@lcarbwﬁc ac1d (AS) (2eq,

dried ), filtered and concentrated
950mg, 29641mnbhe apd RBop Hst: mrnml‘)owme( ag®dylp @ Hiame \d»asd 50mL round

bottomed {550 TE0IR 3.3 N eSS UG St dot K pm dempgrfure. The

mixture v&a@gﬁltc{r&ﬂ-% rl;[é%dasué&lséi%lg Qw@i‘ DCM, MeOH alternating 3x each and air dried.
Bi s- boc- guani di no-buti | am ne) - qui nol i ne-3- car boxy

The resultmgbaads overe mpbncbel tie TFAR2PmLP Eahgms@c Atado(0)2nly) app/Btirred at room

temperan Jr bt Che SoUGyolbsap (s Ant Hhs Bt R eyt regpeed pressure

to give afV@il. qqﬁ‘ﬁﬁa@orﬁﬁﬁﬂ% ré\fers%q%)aMPE@' &&AQRWHZO@tF%TFHQgradlent from
conti nued for The sol uti on was concentr at ed

5% to 95%/ BCNI) ga\oeolh@meochmdast mWthswi/aisaﬂqdyQﬂmlbdattoo (pI—erﬁg,vQ 331nrnol 13%).

i L
7.94 (m, i '70'71 PQS 21?9"‘?'18 (?11}%@74 b@%@ZIHM a (ZE)PEUZH)OQ 37 (m, 2H),

2.07-2. OOE(d@‘eed of'ﬁFAZH)Z mz)S (mn @HY, He6Mimt ZH)EEBMS mreM "h88%.d.ohmal. C19H,sNsO4 +
erature for 2h. The m xture was concentrat ed

2 TFA ZUIﬂ reduced pressure and the resulting residue was

pur|f| ed by reverse phase HPLC, H2_ O ACN 0. 19%9FA (5%

-95%CN) and the resulting fractions concentrated by

| yophillization to give the product as a white solid
(43mg, O.lmmol, 34%. MP-98C, 'H NWR (400MHz) 88.82
(s, | H, 8.49 (dschemedB 4Hz, | H), 8.08 (s, IH), 7.86
(m 2H), 7.56 (t, J=7.6, 7.2Hz, 4H), 7.31 (br s, 4H),
3.98 (s, 2H), 3.20 (d, J=5.6Hz3H);, 1.75 (dd,
J=6.4,36.4Hz, EIMS m z ' 302. 8n I C 15H 19N502
N 1 TFA +2 H20 78 V\DHgO / 123686 1 US20Q5/ 020660

~SetenttH 0 p-{ - - BotA NH p 020HN~NN| O HT
B “oDEM DMVF, | /YNO rt, JShINW

0C o =

N N

DCM, TEA, rt, 18h
A3 B2

NH
HoN—¢

HN\/\/\NH o)
1) 1M NaOH, DME, rt, 15h

> " OH
o

N
B3

2) TFA, DCM, rt, 2h

Scheme B
4-(4-Bis-boc-

[0190] To a solution of 1,3-Di-boc-2-(trifluoromethylsulfonyl)guanidine (391mg,
Immol) in dry DCM (4mL) was added ethyl 4-(4-aminobutylamino)quinoline-3-carboxylate (A3)
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HZNNH O I Tf-N--J"NBoc TFA, DCM rt, 1hnh OHNC O

DCM TEA, rt, 5h Boc-NH H ~ N~\NH 0 1) Pd/C, H2,
wOROs12368 Boc' YN H C5 O 2) TFA, DCM 4h HXXHUS103AE0660

NHO NN OH NHO C6 Schene C

4- {[4 (4-tert-But oxycarbonyl am no-butyl am no) - qui nol i n

(0.3g, 1 (ﬁm@?r bgtanH H%aepm@%%rg slftr%r 4 & r%SﬁldteR'n%@%a)(ure Stl?lq q%le mixture was

Oas

diluted whth( MMréndBwta%}dC@[tﬁolM| RAHSO; HOOMLANS R0 NG (208nI3; Sat. NaCl
carboxylic acid (A5) (0.5g, 1.4mmol) in DCM (20nL) was
(20mL), @rcmle(a/lgﬁ@ﬁw f(lter¢de@d cone@yimaisid, to ginghe prasiwet astrewkitd fopind@25mg) that

ed 25 Is El%es etssi OnL) was added after 8h. After 28h
was us 8? 8 hUOUS “"'st%Prring the solution went clear and

4-(4-guanidifo biBAiine Pa i He.3-darbStiRlapidwds) added fol | owed by
benzyl "4-am nobutanoate (C2) (l.leq, 0.559g, 1.53mmol

[049H t hdordi seflutiom aftd-¢dr Big-togreuasidinoTtwsilanmay)-quisolinereastioxylic acid

ety est 0 E] S ThECSdaBia R i SR RN R B dye sotuion

stirred at (SorR Rperaiet oheR. PONhisIvhEdh was Ha@ed?d Ql?d}is%f'Z@Y/@K@H solution and
were conbined, dried (MgSO), filtered, and

stirring contirarsdt forntléh. mrﬁesqletstvrd s wagcq@trﬁiedutedllbym Ivabime 79 Wi pH was

adjusted é) q—?iﬁizﬁlg ?ﬁbﬁ@;ﬂx 066?18e BP{/%O eﬁtgg &ygﬂﬁ%ove (de to give

theprodu@tés A OnifSHeiH. @)‘132§u¢@6ﬁhﬁnt51wrl ty for use in
foll ow ng steps.

10492] 4- (- easvorbuk e arieopli 1 R, 02 30ab b AYIM (L) was added

TFA (2!‘1‘@6 qg?]%bt%tré/ gtlr(r:eda atI r%o%ep rr}/pera%ure or &g)T}{eon]i?x re Was concentrated
under reddded- frésshRy bnBUhOXYEAIMO R Ras tified by edveei pmise NGPLC, H,.

-3- carbonyl]-am no}-butyric acid benzyl ‘ester (C3
O/ACN/Q 00 FBANG Y 99YON) and thCkespltdgliracians sdeksdtratydAy (Igephillization to

sive the iEiatdt PR R GETRR i DRl 0 s MR OAREd PRk BB ol a8.52 G

1H), 849e(>61t MP&}QQ 1\&); B.0REM 1 )N € 3BNBADHS, 7.5¢ &f $=VEIE2162M)N€d ] (br s, 4H),
3.98 (s, 2H), 320 (d J25.6Hz, 3H), 1.75 (dd, J=6.4,36.4Hz, EIMS m/z M' 302.3. Anal.
CisH9NsO, + 1 TFA +2 H,O
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filtered, and concentrated under reduced pressure to
give the product as a clear oil (227ng, 0.52muol).
wa2dos423646 bi s- Boc- guani di no- bu PCT/US2005/020660
| am no) - qui nol i ne- 3- car bonyl ] -am no}-butyric acid
benzyl ester C5 }- [0195] To a solution of
4{[ 4- (4- Am no- but y% Ad©e) - qui nol i ne- 3- carbonyl ] - am no
butyric acid benzyl ester (C4) (227ng, 0.52mmol) in
(7m) was added TEA ng, 0.72nmL) followed by
Oy 0—%5-3- Di - boc- Z-\(tr yl @ | ) guani di ne
Y (204nmg, 0.52mmolg, d the m re stirred at room
HN &t ure for 5h. The organi c-§oMutidn®was dil ut ed

e d i, t 2M NaHS4 251, ).-
: ﬁt%ﬁt&?mfl "tered rat ea under
¢ ed pressure to give the produtt Nas a waBte foam
(3#8nmy) that was used as is. 4-

{[ 4- (4- Guani di no- but yl am no) - qui nol i n- 3-car bonyl ] -am n

o }-butyric acid (C6) [0196] To a sol ution efy-Boc

4-1[ 4- (4785 di no- but lej@o) - quﬁgﬂ{ ne; 3- car
TFADREM It] th ami no i ster () N%@Srrg)
i S added Pd/C (1 Oat % -T0—tFwt—
30nmg) and the XINIT e ggacuum pur ged 5x wildw, F&A, g and
stirred under H2 for 18h. The Pd/C was renoved by
filtration through celite and the filtrate
Boc™NH goncentrat ed under reduced pressure to give a white

I Poamresudde. [0197] The gbove pgsidypopas,di ssol ved

Boc™™ in an\d/{ll%@ was’ added and’ the mixture
sti rgom t epperature fo ~~rhe solvents were
r emo fhder e®dufed pressur e{)Téxr;gCMh@ resi due

triturated with ether. The resulting oil was purified
by reverse phase HPLC using ACN H20/ TFA (0.1% as
el uent (grEl efit from 5% 95% ACN) to give the product
as a white  Hygroscopirdsplid (70ng, 0.018mml ).
MP- not det erm ned, ~ R Q 0t9. 86 (br s, 1H),
8.92 (t, J=5.2, 5. }—éf 8.5é (d, J=8.8Hz, 1 H),
7.91 (m 2H), 7.76 NJ=5.6, 5.6Hz, 1 H), 7.68 (m
1H), 7.37-7.06 (br mceH), 3.29'(m 6H), 3.12 (q,
J=6.4, 12.8Hz), 2.33 (t, J=7.2, 7.2Hz, 2H), 1.76 (m
4H), 1.54 (m 2). EIMS mlz M+ 387.5. Anal. Not
Scheme (et er i ned. 80 WD 2005/ 123686 PCT/ US2005/ 020660

4- R N rnllrkc!-t)at a%r}o 9 noﬁ)i-ﬁgé’-ca}-l%n 1 %f'x%ﬂo o},
ester (C3)

[0193] To a suspension of 4-(4-tert-Butoxycarbonylamine-butylamino)-qunoline-3-
carboxylic acid (AS) (0.5g, 1.4mmol) in DCM (20mL) was added TBTU (1.1eq, 1.53mmol,
482mg) and the solution stirred and DMF (20mL) was added after 8h. After 28h of continuous

stirring the solution went clear and TEA (155mg, 0.213mL, 1.53mmol) was added followed by
benzyl 4-aminobutanoate (C2) (1.leq, 0.559g,1.53mmol) and the mixture stirred for 15h. The
DCM was removed under reduced pressure and the remainder diluted with water. This aqueous
solution was extracted with ether (3x50mL) and then DCM (3x50mL). The organic layers were
combined, dried (MgSO,), filtered, and concentrated. @The residue was purified by flash

79



Di bal -H, DCM -78C HCl SCCl2, DCM rt, 4h OH O 10 N

| / N D2 D3 NaH, DWF, 15min; \ CO2Et) 2 2M NaCH,
woROs1288C, O O/ NHBoc COH 7h, HCl (pH 6) 2PCEUSIORS/020660

D4 N N NHBoc NHBoc D5 TBTU, TEA, DCM O TFA, DCM rt,

2h NNI—|CBzNCBz/HHD6HNBocOON -,,~jHNH

chromatogm to%%rl Cﬁ”@%ﬁ@gﬂp@w&gé&% %éH_YF 616 péuctﬁ an %?? (BI 484g) of

sufﬁcwnt{__[’)th)HUr k3 folfwigQteBd. WO 2005/ 123686
CT/ USZOOS/ 020660 Scherre D Et hyI

4]

: ) . ammihel bl
[ol?ﬂy. aﬁj@?ta;%’ ti«%rb%f?%?[é-gﬁ’%é%@% g@hﬁ@ﬂ%%@?qgfqmmlme 3-

carbonyl](a{n%}-))uﬁ%l% a@ﬁ%‘ﬁzxﬁ-référ Q@3)'3@))4ﬁﬂ% Q)%rﬁ@ﬁ% 'UUM'I‘I %Eﬁ ®as added

reflux using a tark apparat us
TFA (4mL.) 51hd \Alhmmlxtorelma&estwaﬁtdeﬁor Wwhs Epp@)hém wa'm@nscxhtm nmahzed with

saturated %3(, ap %g{_gza:t?(f ﬁﬁ %}(%qeslj-lergqergzg{%g F?&Q%r%%g Ié:gmggqed, dried (MgSO,),
filtered, and concentrated under reduced pressure to give the product as a clear oil (227mg,
0.52mmol).
4-(4-bis-Boc-
(C5)

[0195] To a solution of 4{[4-(4-Amino-butylamino)-qﬁinoline-3-carbonyl]-amino}-
butyric acid benzyl ester (C4) (227mg, 0.52mmol) in DCM (7mL) was added TEA (53mg, 0.72mL)

anidino-butylamino)-quinoline-3-carbonyl ic_acid benzyl ester

followed by 1,3-Di-boc-2-(trifluoromethylsulfonyl)guanidine (204mg, 0.52mmol) and the mixture
stirred at room temperature for Sh. The organic solution was diluted with more DCM washed with
2M NaHSO, (25mL), NaHCO; (25mL), dried (MgSOy), filtered and concentrated under reduced

pressure to give the product as a white foam (305mg) that was used as is.

4-(4-Guanidino-butylamino)-quinolin-3-carbonyl

[0196] To a solution of 4-{[4-(4-bis-Boc-guanidino-butylamino)-quinoline-3-carbonyl}-
amino }-butyric acid benzyl ester (C5) (305mg) in MeOH (10mL) was added Pd/C (10wt%, 10
%wt/wt, 30mg) and the mixture vacuum purged 5x with H, gas and stirred under H, for 18h. The
Pd/C was removed by filtration through celite and the filtrate concentrated under reduced pressure
to give a white foam residue.

[0197] The above residue was dissolved in DCM (5mL) and TFA (5mL) was added and
the mixture stirred at room temperature for 4h. The solvents were removed under reduced pressure
and the residue triturated with ether. The resulting oil was purified by reverse phase HPLC using
ACN/H,O/TFA (0.1%) as eluent (gradient from 5%-95% ACN) to give the product as a white
hygroscopic solid (70mg, 0.018mmol). MP-not determined, 'H NMR (400MHz) §9.86 (br s, 1H),
8.92 (t,J=5.2, 5.6Hz, 1H), 8.56 (d, J=8.8Hz, 1H), 7.91 (m, 2H), 7.76 (t, J=5.6, 5.6Hz, 1H), 7.68 (m,
1H), 7.37-7.06 (br m, 4H), 3.29 (m, 6H), 3.12 (q, J=6.4, 12.8Hz), 2.33 (t, J=7.2, 7.2Hz, 2H), 1.76
(m, 4H), 1.54 (m, 2). EIMS m/z M*' 387.5. Anal. Not determined.
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l'ight yellow crystals. (8.14g, 28nmmol)
(2- Met hyl | - 4- phenyl qui nol i n- 3-yl ) net hanol (D2) [0199]
waenos/1s3eait i on of et hyl PCT/US2005/020660
2- met hyl - 4- phenyl qui nol i n- 3-car boxyl ate (Dl) (5g,
17.2mmol ) in DCM (50nL) at -78C was added 1M Di bal -H
(2.5eq, 43mmol, 43nL) in DCM dropw se and stirring
continued at this tenperature for 1.5h. A solution of
- Na2SO4 (6. 1g, 43mmol ) schieme@at er (1 OrL) was added
carefully at -78C and the mxture allowed to warmto
room tenperature and stirred for |h. The solid was

filtered off and rinsed with hot Et QAc. T, iltrates
ombi ned and concentrated under redu$ Bressure
tjjo g| \?e th@ prooduct as a yellow solid residug (3.62g,
M OeRTRA Tk Reamgitaty | - 4- VY Rgui®ol ne

020 | utghon of

(2 Met hyl - phenyl qui nol i n- 3-yl ) net hanol ,5{52) i n DCM
(50m.) was added.SOC12 (10.4nl, 17g, 140nmo
m xture sti rre
DubaldeJVUF?ervas conce
al 1. okt he LhJ_au_de_as_,a
oduct Was stored as the
ce base by treating w
NaHCO3 and ext DZlCtI ng with ether. tert-But yoB
1, 1- di (et hoxycar bonyl ) - 2- ( 2- net hyl - 4- phenyl qui nol i n- 3-
yI ) et hyl car bamat D4) [0201] To a solution of
3-(Chl or onet hyl met hyl - 4- phenyl qui nol i ne (D3
0. 958 3. 6mMmmo [
Na R THDIVF (40 ' ®zﬁﬁ%OEmh§6h “NRHY doc,

dig et@oxycar W
t ad bee e‘% by "PrHEAPHRY wi t

Et04. Zm%F, 104y for 15min. This mixture was
oveNhBeght and then concentrated under reducegs
pressure, dissolved in H2O and the sol ution extracted
vvith et her (3x5Qrk), The extracts were conbi ned,

d (MpS™), f red, concentrated under reduced

TBTUpT@SQE'Y'e to give product as a brown o, b, #aS
——used—as TST

n ' n{)}-/f:’\(/z\ﬁet hyl - 4- pheny! - qui nol
i n- 3-yD{)- propieni s~ achtl-{ P5) 82 WO 2005/ 123686

PCT/ US2005/ 02066%f [0202] To a solution of tert-butyl

1, 1 -di(ethoxycarbonyl)-2-(2-nethyl-4-phenyl qui nolin
3-yl)ethyl carbamate (D4) (O. 85¢, pl ) in MeQOH

and the

pauced pHES idue dil uted w WNAce
i, fThe resul t i ASA e ' & d tﬂo@t\p@ ’

p7 using 220% aqueous A ey v
extracted with Et OAc (3x50nL), dried (M%), &
filtered, and concentrated to give the product as a

5h, rt

81



(3-[2-tert-But oxycarbonyl am n-3-(2- net hyl - 4- phenyl - qui
nol i n-3-y1) - propi onyl am no] -propel } - carbamc acid
wpbmagticest er (D6) [0203] To a sol ution of PCT/US2005/020660
2-tert-But oxycar bonyl am no- 3- ( 2- net hyl - 4- phenyl - qui nol
in-3- yl)-propionic acid (D5) (200ng, O.5mmol) in DCM
Sch | 5m) was added TBTU (1.leq, 174ng, O0.54mvol) and
CAOMELTEA (2eq, 1.08mmol, 110nmg, 150ul) and the mixture
Ethyl 2- n@'tﬂv@-\qﬁﬂlehﬂqﬁﬁqbﬁn-@tcaF&RWatet(@J’ﬂ?er ature for 10mn. To
thi's m xture was added phenyl 4-am nobutyl carbanmate
[0498]l eqTo a) 85141|tmml of Z-40mypermogherone il Qg,ud bnwbl)randdethylacetoacetate

PRI ST N AW L T ——

at reflux &S Dteﬁﬁgﬁﬂ( hihalt¥LfoR 1 )5ﬁ|v}}ﬁ\’i’n6‘i‘ﬁér@ Weiter WIS a ﬂgﬁ%htd Uthe solvent was
was purified over silica using first 2%OCM hen

removed 48MEVENBOH preshien anamsmmcr%ﬂhzedeﬁom BtaH ve quehe product as

rodu oil (228 :
light yell "YSC‘[YSEQLFI&; %%g‘“%’wh 4(pheggl) qui nol i n-3-yl ) - proi ony
@2- Methvl BN RH-3 vﬂﬁfe‘ﬁ?&ﬂbﬁ@' d phenyl ester ). [0204]

To a solution of
[0499][ 2- fTer @- Bnlubonycdr bdryylhmeﬂ}y34(;memdqhybhm3fdaémyylatwi(Dl) (5g,

17. 2mmo§ﬁ1]élin§§:1vgg$’(g%if 89cgy' amdgal ém‘\{a)l i 18 5eay pan € acll) %aﬂa&) in DCM
dropwise Andstitritg Q:oﬁfmﬁ@i_i'% Wén?pe%xje 35 .s4e8 sqddss! OPNQZE’:@P@ 1g, 43mmol)

m xture stl rred at room tenperature for
in waters(dDmér)ltwmsddﬁlnomeﬂlllunateﬁ%’@dmuiedlqorresmm elllawdd tthewarm to room

temperatt{;{g?l{}f? @Mhe salt rgg n%i)zgpggﬁlsy ﬁ%q@mnEtBAc The filtrates

were con(ﬂvgeﬁogﬁd coﬁdeh@rﬁ@@%ndé}nfédﬁ&ﬂl‘:}lﬁ@ésﬁl?é &Aghve @k \fﬁo&ﬂ? as % yellow solid

product as a clear yellow o 161ng, 0. 32mmol
residue (3462g2442nmm1}1yl 4- phenyl qui nol i n-3-yl (4- phenoxycar bony
. yl  carbanoyl | -butyric

on of

[0200] {3 [ APpOng §01(1g0r§mr5fh¥i Mﬂe‘tlﬁhQ%enﬁlﬂhﬁ@ilhﬁyﬁ)rﬂétﬁénol ([1)372)) in DCM

proi onyl am no] - butyl }-carbamc acid ester (
(50mL) wWat Gddeyl, SOCBZhO@ML, il hig, THEmwed) addbel mixgture siried agrdoydfentperature for

oh. The PR PR U Quepl TS DNA /B 36 H<Urgl g he chloride as o

yellow sdHd £r26r6§duﬁfcdplﬁﬁl?§%sest(ﬁf@@ ab MG HEPIAUEnd REGRUR tb the free base by
5m) and 83 WD 2005/ 123686 PCT/ US2005/ 020660

treating wmﬁxsﬂaeniatmd NIaH\(Mhemd edﬂa@dg@h@%@r filtered, and

cO cen ratec
tert-But

hou r c .
[O‘Q’O%] Aﬁq ng %B{f{?ncgifgg%fjﬁérﬁéhi(dg@ méth{tl 4- hen leq#;/nolggl (%)3) (0.958g,

3.6mmol) as 3hy lfjee etaby lin daVbatidyill)- bast ydded adZDMF G@n{LOZ@ﬁ}tlo'ﬁooﬁtert butyl

. f o

dl<ethOXYZ§rF§15>'(1§3%ExlﬁifP@m@tﬁ keAFPmglilnkie) fhaghed bean depraipnatihpcrating with

NaH (4.32810J1, 194111%\,01*09 Uisylin CafRammYine ShOWirrERLDARRAL had® Wehr ddncentrated
acid (D8) (213ng, 0.34mol) 1n MeOH (10OmM)

under reduced pressure, dissolved in H,O and the solution extracted with ether (3x50mL). The

extracts were combined, dried (MgSO,), filtered, concentrated under reduced pressure to give the

product as a brown oil that was used as is.

2-tert-Butoxycarbonylamino-3-(2-methyl-4-phenyl-quinolin-3-yl)-propionic acid (D5)
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and THE (5nL) was added Pd/ C and pl aced on a Parr

shaker at 80 psi H2 gas for 5h. The Pd/C was renoved
wyooSitties@t i on t hrough celite and concent r at edPCT82005/020660

resulting residue was purified using reverse phase

HPLC using H20/ ACN (5 959@(»0 giving the product as a

[Oyﬁljzt Mﬁ%“e%f e@%ofyllnl 12# Ofg'g?l.r ?M‘?ﬁ%:mgﬁg%@%quuinohn-
3- yl)ethyl‘(‘:'i‘)oamZte?(%4 S%Dl’hgmgl? i Fi’[eOl—F@l oM, waktdded 2BNAOH (2.1eq, 1.8mL)

6 (series of in,
and the ngikjure Red& ¢n90°CHpr 711 ke (sn'\vthH)/gs fenRved rmndetH):ducEd pB:ssure and the

o o 08 e M SPSRALAE SR BN i ot gons H

and the Qliﬁwxlb'}ld}llg s@d@%’\!&@gﬁ \gtl\ ﬂt@ﬁ\g @'x%bmtsédnm%sbo ABltered, and

concentrated telgNreaNbe ProfiietNs.aridoBo (fOECt&SOlN (. 404g, NkinOl) tiBo ovablused a$\1s

carbamlcl;‘gg #Qnid%gﬂéf @QI nes O N~ HZNNH 01 N J , DI PEA,
NH m CH

[0203] To a solution of 2-tert-Butoxycarbonylamino-3-(2-methyl-4-phenyl-quinolin-3-
yl)-propionic acid (D5) (200mg, 0.5mmol) in DCM (15mL) was added TBTU (1.1eq, 174mg,

0.54mmol) and TEA (2eq, 1.08mmol, 110mg, 150uL) and the mixture allowed to stir at room
temperature for 10min. To this mixture was added phenyl 4-aminobutylcarbamate (1.leq,
0.54mmol, 140mg) and the mixture stirred at room temperature for 4h. Water was added and the
organic layer separated, dried (MgSOs), filtered, and concentrated to give a yellow residue. The-
residue was purified over silica using first 2%DCM/MeOH, then 4%DCM/MeOH, then
8%DCM/MeOH, 250mL ea. to give the product as a yellow oil (228mg).

3-[-Amino-3-(2-methyl-4-phenyl-quinolin-3-yl)-proionylamino

(D7).

[0204] To a solution of {3-[2-tert-Butoxycarbonylamin-3-(2-methyl-4-phenyl-quinolin-
3-yl)-propionylamino]-propyl}-carbamic acid phenyl ester (D6) (220mg, 0.36mmol) in DCM
(5mL) and a mixture of TFA/DCM (3.5mL/5SmL) was added and the mixture stirred at room
temperature for 2h. The solvent was removed under reduced pressure and the residue taken up in
EtOAc (50mL) and washed with saturated NaHCO; (35mL), water (2x25mL), dried (MgSOy),

filtered, and concentrated to give the product as a clear yellow oil (161mg, 0.32mmol, 88%).

4-[2-(2-Methvyl-4-phenyl-quinolin-3-yl)-1-(4-phenoxvycarbonyl amino-butyl carbamovyl)-ethyl

carbamoyl]-butyric acid (D8)
[0205] To a solution of  {3-[-Amino-3-(2-methyl-4-phenyl-quinolin-3-yl)-

proionylamino]-butyl}-carbamic acid phenyl ester (D7) (161mg, 0.32mmol) in THF was added
glutaric anhydride (1.5eq, 0.5mmol, 57mg) and the solution stirred at room temperature for 2h. The

solvent was removed under reduced pressure and the residue taken up in EtOAc (25mL) and
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reflux NO E3 N 2) NaCH, EtOH, rt, 15h E6 n=0-10

m=0- 10 Proposed synthetic nodifications Rf NHR m
WODR@Rs/1B&8¢ ¢ groups or Acidic groups, Bioi SostBIEES2005/020660

t hereof, am nes or amdes. n=0,1,2,3,4... etc.

m:O 1 2 3,4.... etc. 85 WD 2005/ 123686

ch .

washed B0 (1080 RGBS eTLgIo e A Pt lgs oanes
oil that sl&{/lly%udhlﬁ‘éd 3%59&1%( hy a8 S5 & as(ERithSatAhrthdrRQB& L teri@atidn.

sol utlon 0 ethy 4- chlorqu|noI|ne 3-carboxyl ate QAQ) )

itylzarpa 1+27(2-1Dkhyl-2 lsgaimolndex])-ethyl carbamoyl]-but
D N- CBz- di am nopent ane (1. 4g, 5.1 mml) and DABCO (1. 4q,
(D9) 13mmmol ) and the solution heated at 115C for 2.5h. The
[0204) Vegor £IBNEEn WIAR]2- (IR 4RheRALH B HACS - 12 (t4 -phenoxycarbonyl

resi due suspended in water and extracted w

amino-bu(yBx@bampyl)-gthyt darbMySibutyfic lacidr(BX$) (@ﬂmg, Ocroenel) &t E@OH (10mL)

o 1 OS50 L PR A8, o i v
removed BPH1fratfAl ihPEhReelinahdl corNentEﬁe(Ba%E r%&%@re@fdu@%éﬂ'@nﬁed using

groups, Bioisosteres thereof, am nes or am des.
reverse phas@¢, HPRC3ysing Hzé]/ACN‘r(:S},‘)S_%ACg\JMglvmg thecproduct as a white solid after

vopniizgidi s ARSHATPR B RTRIE) 8 BRI PR Eharn, 754
0 i1pg!
4H), 7. 36‘tm( EHEGP?%’ d'ggélégﬂgt?hmj Z;Utsgre j(o%ilfz}’hﬁwﬂfs)z @ 1?6 3. e @?senes of m,
8H), 2. 03|(m Eﬂpﬂ {B3EmH)NEL2 amdeﬁ) PIMS r(z/]:&@ﬁg@l 719%1\@%34?&4% + 3H,0
the m xture stirred under H2 gas for 3d refilling the
bal | oon as necessary. The

¢ acid
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catal yst was renoved by filtering through celite and
concentrated to give the product as a honey colored
w®2405(43685, 4.2mmol ) that was used wi t hout f ured¢EUS2005/020660
purification.
4- (5- Bi s- Boc- guani di no- pent yl am no) - qui nol i ne- 3- car box
ylic acid ethyl ester (E4, n=4) [0209] To a solution
4- (5- Am no- pent yl am no) - qui nol i ne- 3-car boxyl i c acid
ethyl ester (E3, n=gghef@E64g, 2.1lmmol) in dry DCM
(10m) was added TEA (322ul, 233ng) and 1, 3-D -boc- 2-
(trifluoronethyl sul fonyl)guanidine (1.1eq, 0.9qg,
2. 31mmol ) DABEOt BdAmM xture stirred at room tenperature
C|f0025h RFIR | Spplut i on %%ﬁ“mhedvmth nore DCM and

with 2 Na¥sas  (20n!)", | saflur at ed NaHCOB
gg satws@ated NaCl, d 2804y, filFareMdhd
N oncent r_at_e—d—T‘_gﬁ/T'rhe }\Jl as white foam (1.29,"
2.1 mmol) that, used as |
4- (5- Guani ﬂ# g@tyl ani no) - aElfl nol i ne- 3- car Co>|(-|§?|EtOH
acid (E5, 4?{ 40] To a solution of
4- (5- Bi s- Boc- guani di no- pent yl am no) - qui nol i ne- 3- car box

ylic acid ethyl esterH(E4, n=4) gds-2¢g4 R. 1mmol) in
HZNH/BIMIﬁ @OonL) was agdNe MIHEOH (15nm) an}d—N thre
N

i rped .at roomtenpd%rgtture for 2docTNe mix "Ure

CLQO en®rated_to remove~the DVE and 86

= US2005/ 020660 mai ni Nng aqueous ure
el P

11
|
(fﬂ usted to pH S HCO (20% aqueous) .~ Th#&

5
B3 . ! - . : :
resulting solid was collected by filtratiorBdand air
dried. [02111HLlke o¢fude solid was suspended in DCM
(15m) and TFA (3~ agdded and the m xture at
1)N@@fmftfﬂer at ut®N f or . (rjcg_,TFA was added and the
rt; el irred for g g then concentrated. The
resi due was suspende jat gr and 2M Na2CO3 added to
adjust to pH7-8 and tH® resulting solid collected by
filtration and dried iR und€P-1Qacuum The crude was
purified by reverse phase MPI%%ver C18 using
PhizAdiaesN/ 0. 5%FA to give the conpound as a white solid

after lyophillization (40ny, O. %ﬂﬂ) as the nono TFA

sal t. I\/P72CCI HMVR  (400Mz) | H), 8.48

.19 ﬁ
H,oN | ( J=8, 8Hz, “17. 86 =£, 78 m7.55
2 WNf' 7. zn D”iéf\)n%‘%ﬂ’% z\'m 3 N.H 14 (o
BHz, 2H—tF7+tm—2H» 1.55 M5 niz
3 6. 3. AnalrefluC16H21IN502 + 2H20 + o
“Quani di no- am nog gui nol i ne- 3- caP‘box lic
adiXd (E5, n=2% F@%'ifio"l*ﬁH Ronpound was rméde ’?' %
manner simlar to 4-(5-CGuani di no-pentyl am no)
qui nol i ne- 3- caPlpasedisyntizetic choflifidatioms=4) usi ng
n- (3-am nopropyl)-carbam c acid t-butyl ester and
deprotecting with TBﬁvEMQHZ:%l C, 'H NWR (400VHz)
610.48 (m 1H), 9.52(br g, { H, 9.00 (s, 1 H, 8.20
(d, J=8.4Hz, 1 H), ( =B.4Hz, 1 H), 7.60 (t,
J=6.8,8.4Hz, 2H), 7. (\t/J =7" 6, 8Hz 2H), 3.75 (m
i’/ltl)l’ 23.822 (tAhas EasmgroupsorAmc?fcgroups 9 (m 2H EIM5 mz
T ioisosteres thereof, amines or amides.

n=0,1,2,3,4...etc.
m=0,1,2,3,4....etc.
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C14H17N502 + 2H20
4- ( 2- Guani di no- et hyl am no) - qui nol i ne- 3-car boxylic acid
w@E2005n236¥6 [ 02131 Thi s conmpound was nmade i n a nNBETES2005/020660
simlar to 4-(5-Guanidi no-pentyl am no) -
qui nol i ne- 3-carboxylic acid (E5, n=4) using
Scheme - Boc-et hyl ene di am ne and deprotecting with TFA. M
=EE=267C, | H NWR (400MHz) 58.77 (s, 1 H), 8.42 (d,
4-(5- Benzlﬁﬁwéﬂbom‘larht)no Jm%xﬁiﬁb olinke-Héarbbxylickcilt dhid estér HE n=4)
IH), 7.28 (br s, 3H), 8 (br s, 2H). EIMS mz Ml
(0207, 5. Tmsolummeﬂsmsba-chlormlme13 CHMxW\m tA2)i (lgs4.26mmol) in

pvia CAiph Pyt HOGL ReChatim Bt ABS IR st Ehog e 13mmon

and the sdlufid REBLEPatASRY k. 510) TRUIDMA Wag réincl RAUY eu@ ?@essure and the
ethyl ester (E3, n=2, 177ng, 0.65mmol) in EtOH (35nL

residue swspendety vmt@Ewnq |emlmited m@ngthelj_ ?qu}ﬁynL),added (MgSO4) ﬁftered and
concentraﬁeéiatp &ar Otgg Eyg};@g% cay gﬁ)wnﬂgaggggjgu% 3%{1}19015/@1% vrpas used as is.

PRPOosEE RYtiedtie choainchtib@ken up in EtOH (15nm) and | M NaOH
(5m.) added and the solution stirred for 15h. The
m Xt [H/v\m;q concentrated and the residue adjusted to

si'ng HCl . 87 WD 2005/ 123686
OPOBBO The resulting solid was coll ected

and p fied oM reverse phase HPLC, ACN H20 5-95% on
C18 to glN/e t he product as a vvhlte solid after
ga ihePYRS F'S'ﬁgtf’f . MP 269C. 'H NVR (400NMHz)

e 9= Yrgepo aMqY- g 19 (d, J=4.8Hz, 2H), 7.80

bD,_,,,etZ 50 (m 1H), 7.26(m 1H), 6.52 (t, J=4.4,
1H), 3.99 (m 2H 2.00 (m 2H). EIMS mz M+l
4-(5- Amlﬁaﬁeﬂylaﬁcnﬁd) quiilire BNGORoxylid HPIA cthyl dstdifA3 nfh- ( Py

i n-2-yl am no) - pent | am no! - qui nol i ne- 3-carboxylic
[Og%]d etTl‘?yI a egqhétllon( %{:&Ben @h?n)[ gggngpepEylfgmno) -quinoline-3-
t
carboxyllggll(‘i? %&%’! egecer E2 yq 42n( 1 8§g, alu.’inﬁrgf)ll) rlllé EéOIc-:I a(?gngl lv&;acs: agded de/C (180mg,
10%ww Rd)hatd thesmeturé Erred Hﬂderﬂ%m foil 3d refillipg itie Bdl{ddn(d3Qrdcgssary. The
was added DI PEA (323 mml , 435ul) and
catalyst wasJaemeyeshY ifketns éhreg%nﬁﬂlte SRBPTICERIERICY H Bie;the peoduct as a honey

colored olggn. gd4 %n{ogftg%{gvgsq{se&@ﬂhoé%l@r? ﬁfi%t]ﬁ)\‘i’as

ntrate the residue pur y reverse phase
4-(5-Bis-Bbtt-gGuanidiBo-pAtiidahidfd)- Cﬁhlﬂﬂ%t&%@bdf@llc htié ethybelti@t(Edsn=a4)
off white yellow sh solid (135ng, 0.36mmmol, 21% ., M
[0208)c ﬁoNNpplutl% MSﬁmg@ ]g;:gty(lqﬁnnp)_ﬂum@hrg:33 egrbop’.lﬂc acid ethyl ester

(E3, n=4)i3(0’3_zb41,g,( ﬂ]il’.né‘f%(lfln ’Elﬁrll)gl\,k')( W@Wﬁaﬁ&a{&ﬁ@%@l%)’sn@_ gﬁd {BLDi-boc-2-

(trifluoromethlyisnlfanthguatidime (It.1eq) 0198, 2418kw]) land) the 3m@Bufemstirred at room

2H), 3.22 (9, J=6.8, 12.8Hz, 2H), 1.68 (m 2H), 1.52
temperan{rﬁ]fogﬁf’h. 1”1_'}@150(1%0112'1&513_ diytges with,mgge DG and washgd with 2M NaHSO;
(20mL), Spdbka I\[@eg-i?CO;; (20mL), saturated NaCl, dried (Na,S0Oy4), filtered and concentrated to
give the product as white foam (1.2g, 2.1mmol) that was used as is.

4-(5-Guanidino-

entylamino)-quinoline-3-carboxyvlic acid (ES5. n=4

[0210] To a solution of 4-(5-Bis-Boc-guanidino-pentylamino)-quinoline-3-carboxylic
acid ethyl ester (E4, n=4) (1.2g, 2.1mmol) in DME (20mL) was added 1M NaOH (15mL) and the

mixture stirred at room temperature for 2d. The mixture was concentrated to remove the DME and
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Scheme F C O NH2 0O NH2 O O NH3 (I), Tol, 125C, O'"

10% KOH, EtOH, aa NF2 OH N 4h Nreflux, 1 h A2 F3
wehenese8e 4- Am no- qui nol i ne- 3-car boxylic aci d EtTyk2005/020660

ester (F2) [0216] To a solution of ethyl-4-chloro

qui nol i ne- 3-car boxyl ate (A2, 1.44g, 0.6mml) in

the remagngllagu g(gu%lo sl %@@%nggﬂt%%oﬂg g’?@gﬁgl\l 'Z?%"/g ne\%btﬁorh%). ml"fl(é yersglting solid
was col| Ry AREES: REH:URRA05/ 020660 125C for 4h. The bonb

was cool ed and the resulting white solid was collected
[0 1} ac ulhm cridd solat ven sespdndidi iodDEM GiSmd)t dnd ProddémL) was added

1.59). 4- Ani no-qui nol i ne- 3: i i.d (F . .
and the SRt 1P FBTEBEN 52 3 AYETo G0 W PE ot AR slyfion streed for
3.5h and AfnGoRtdWiatclS HBE résidhk v 208Fndedlin3aTBY andioM Faldb{ addell to adjust to
was added 20% KOH (10nlL) and the m xture heated at
pH~7-8 areff thexesulting $olid chilectEd O} filmationeanslvdrteduindmder vatwomd The crude was

puried BRSSP ST QAL B 5 Bifound s o
white soli@ aBeV %foﬁ)nﬁliﬁrtigg YGOmg( 3.03mimd)) asThR BbRJYEA sa@SMP 72°C, 'H NMR
crystallized from Eté—| and dried. MP 305C. 'H NWMR

(400MH%£)AS80MHz) 1185 .83 (ds]=9.88z, 181)42.86 ¢, 2H38. 784m, IH)HY.55 Tm83H), 7.24 (br
m 2 7.60 (m IH. EINMS iz Mt 189, 4. | .
s, 41), SGASPBRIDES 14 G0 5 AP B2 B W, (i | S ALD SRS s M 31633
Anal. Cl\,i%rli\l%zipzﬁzgq i1ie, embodi ments descri bed herein may be
frefdie’ Wi t hobt parting fromthe scope, as is apparent to
4-(3-Gudnitis® psipiylahénb i quiddiime @ tarboklylic sgd ¢Ef i re=2) enbodi ment s

descri bed herein are offered by way of exanple qnly. .
@920 2Bys canpeny WeSTNatD B MEDeE oM #Ee I@Pgr@sntylammo)-

quinolinée-?!}g{ﬂogl%lg%ggl)ﬁa(tji%g é%%? %s%%(f-%@?@%?&@%ag%g)a'cidqlt-@myl ester and

deprotectanihaTEBARINI 281°Ga'H LIS EI00MHBi 3110.48GhemH)2662(br s, 1H), 9.00 (s,
10248- 10255 Anant har anai ah et al . 51987) J. Lipid

1H), 8.20Réd J=BetHza 0B 3185 (ddaithiar Ak T80 i J=4-8.8 a0k, 735 ¢, 1=7.6, 8Hz,

o, > U BERPR 5130095 L B B gy 2 An

C4H ;NG A2HLOVest . 100, 2170-2181

4-(2-Guanidino-ethylamino)-quinoline-3-carboxylic acid (ES5, n=

[0213] This compound was made in a manner similar to 4-(5-Guanidino-pentylamino)-
quinoline-3-carboxylic acid (E5, n=4) using n-Boc-ethylene diamine and deprotecting with TFA.
MP 267°C, 'H NMR (400MHz) 88.77 (s, 1H), 8.42 (d, J=8.4Hz, 1H), 7.84 (m, 3H), 7.57 (t,
J=8.4Hz, 7.2Hz 1H), 7.28 (br s, 3H), 4.08 (br s, 2H). EIMS m/z M™ 274.5. Anal. C;3HsNsO, +
2H,0 + 1TFA

Pyrimidines
Pyrimidin-2-

[0214] To a solution of 4-(3-Amino-propylamino)-quinoline-3-carboxylic acid ethyl
ester (E3, n=2, 177mg, 0.65mmol) in EtOH (35mL) was added DIPEA (1mmol, 129mg, 173uL)
and 2-chloropyrimidine (90mg, 0.78mmol) and the mixture heated at reflux for 15h. The solution
was concentrated and taken up in EtOH (15mL) and 1M NaOH (5mL) added and the solution
stirred for 15h. The mixture was concentrated and the residue adjusted to pH~5 using 20% HCI.
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Austin et al. (1988) JAMA, 260, 1917-1921 Austin et
al. (1990) G rculation, 82, 495-506 Banka et al.
W@ 18942368 Bi ol . Chem 269, 10288-10297 Bar bar aBCBUSAD5/020660
(1987) Bi ochem Biophys. Res. Commun. 142, 63-69
Barter P (2000) Arterioscl. Thronb. Vasc. Biol. 20,

The resulég% golﬁ\ygse 5\Ilf:?t%g 63{1 %ﬁ\r‘?’? e(-o(l 8&:)%&5% p %s%lgg’r (I?te A(F]Iéfﬁ-iazg d5 -95% on C18 to

give the proahdt s @ WEiBS SolidoBfter 190philhiZatiof (1958lg). LMPd26n°CBOIH MR (400MHz)
et al. (2000) Thronb. %ermst 84, 955-961 Boren et

88.47 (d, dF8.8H200H), 919 B, d-4EHemRH2 7680 GBMHDZEO @n,0Ul), 7e6tra, 1H), 6.52 (t,

1=a.4, 5 4551080 T0 B Aol 23 PhaSay 7 M ool N Baeb ity + 140 +

1TFA Mol ecul ar Bases of Inherited D sorders, pp. 1913-1932,
MGawH |Il, Inc., New York Buchko et al. (1996) J.
Bi ol . Chem 271, 3039- 3045 CaITEJ o et al. (1985)

(E6, n=4,

A o3 8 " i > @ a3
R*CHZC (1986) JACC 8, 1245 1255 Cao et al . (2002) J.
ol . Chem 277, 39561-39565 Castelli et al. (1986)
[OZNJA To6a WBBHN2888-Gasim -pandlyl Binglogiqniro(id®@9&prboxylic acid ethyl

ester (E3,,\)% - i@?m%gg %1) @f%&{gﬁ?ﬁtwaglaﬁ?dzgﬁﬁ igzﬁ%lz Smmol, 435ul)
and 2- chlgr'lﬁ)‘%mgglﬁ é@ﬁé‘%ggﬁgol) 0aRE nfikeud hea@ejdggﬁr)eﬂﬁi‘ Bt FRY The mixture

Bi oChem 6 Chapman et al . Eur Heart
was concdntrafedopid the résddue3furified byanderdd pierss H(PL@BQISBA@MHEQ 5-95% to give

Bi ophys. _Act a, t al 00),.J. .o
the prodygt gB eiagl By S kg ases @ﬁ%am% ACI U WFE 'H NMR
' il 9 kgt | (
(400MH288?){93L(¥F5§ S}i’ﬁ 8. 8:1293 4{21245;1 ?’Q&g‘h gt§4£1t‘% 1 (g ;%’gl)lz J2H) 7.8 (m, 1H),
7.71 (m, Bé) .7.444qm,111f557 0998 JE6iy 5.6H3, &6 Bm(s\reats c(maa)H)CBlﬁs (m 2H), 3.22
in, idol. 11, 243-251 Datta et al. (2001) J..
(@, J=6-85€%5HZ ) 1488 (mggH).11-84 (Bafl: .azﬁéoé gi%’/zLMpli #080-5. Anal.
C21H25N5§:§‘S' 43, 533-543 de G aaf et al. (1993) J. din.
ndocrinol. Metab. 76, 197-202

Scheme F
' 0 0
C ~ NH, N NH, O
N0 NH; (1), Tol, 125C, N0 10% KOH, EtOH, X “oH
N 4h - i reflux, 1h N/
A2 F2 F3
Scheme F

4-Amino-quinoline-3-carboxylic acid ethyl ester (F2)

[0216] To a solution of ethyl-4-chloro quinoline-3-carboxylate (A2, 1.44g, 0.6mmol) in

toluene (10mL) was added condensed NH3; and the mixture sealed in a steel bomb and heated at

88



Downs et al. (1998) JAMA, 279, 1615-1622 Duverger et
al. (1996) G rculation, 94, 713-717 Ehnholmet al.

W@ 1®982368¢ Li pid Res. 39, 1248-1253 Epand et BET/US2005/020660
(1987) J. Biol. Chem 262, 9389-9396 Eriksson et al.
(1999) Crcul ation, 100, 594-598 Fan et al. (2001) 1

sc (@l R 16 SOMEA0RE e TAR ) LAT0Ry Bl B vacoum

ﬁltratlonﬁh@kiﬂéd@) @le il pradi30@) sdpi ochemi stry, 33, 6981-6985
Fitch WM (1977) Cenetics, 86, 623-644 Fogel man et al.

4-Amino¢qigdinetdn¢arkok e acid{FPat ent Appl i cation Publication,

|
10477600 (adasupign 66y-ATa-q T Meastapeilic i CLhIPRIGUED @some,
1. 2mm019 m Et@l‘{ (5fllg WasZdded 36RIROBOABAL) Rhanke AittufdcaRld at reflux for 1h.

00) J. Lipid Res. 41, 853-872 Frick et al. (198%3
The EtON WE$’1 ngdmnd%md@p‘ﬁbpre&we and $ apusus Falstiers djnstedto pH~6.5-7

using 202}[{0( i[g 1tj: soﬁ? B/aa &Eeé:{n dfgg %88% c?%%ﬁﬁ%ﬁq;gc&c@??@{cfpg) The product

was crys(al-l?z%a)fro%tlﬁb'fp%‘?d %stl MERYsTT aRest 5(400}@Hz)8§§869§1 1H), 8.42 (,
Garber et al. (2001) J. Lipid Res. 42, 545-552 Garc

J=8.4Hz,gH)al .83 (16928), TRilo@hditi)SERS nEsM* 1 BEb4.- A@mmonSﬂo étHzO
al. (1991) AmJ Cardiol. 67, 1185-1189 Cenest et al.
(1992) Circulation, 85, 2025-2033 Cenest et al.
[(1231889) Many H%@ﬁitcatlé\@%d‘%na%s%% the(%rgp&ﬁﬁ'leﬁtts d@icnbed herein may be
(1995) Am’ J. Med. 99, 378-385 Glilotte et al. (1999)
made withoBt @hrtinghfrom ma@comm 12CpBaredl tntwise Jsk\lll(edgﬁ&hem The specific
_ Li pi s. 9, 155-167 . .Col db 996) J. Lipid
embodmﬁa@.d%@ﬂ e8Y8reinare eHetrdby &3&?@9916&1 Yal . (1995)
Bi ochi m Bi ophys. Acta, 1254, 217-220 Coldstein and
Brown (1974) J. Biol. Chem 249,5153-5162 CGordon et
al. (1989) NEngl. J. Med. 321, 1311-1315 GCotto AM
(2001) Circulation, 103, 2213

89



Giffin et al. (1994) Atherosclerosis, 106, 241-253
Goen et al. (2001) J. din. Invest. 108, 843-850
wogosazsedand Haberland (1997) J. Biol. Chem 278CT/US2005/020660

22975-22978 Hara and Yokoyama (1991) J. Biol. Chem

266, 3080-3086 Hedrick et al. (2001) J. Lipid Res.
REFERMES@TEE%@@;,@;M@hereﬁrle%afeleﬁée%e&ﬁﬁl er. Thromb.

sc. Biology, 15, 1412-1418 Huang et al. (1997)

AlamCt%lrf?@Pﬂbé&l@lgChmmmlS%slc564gu ol . 17, 2010-2015
Ananthatamajaget ak. (E185) ¢.18:88)Ch3RNEGO, 2624 8- B@55613 Huuskonen and
Anantharghmakehl etal, 20080) JQip#d. R&PIT) 3093pg dol . 11, 285-289
Ananthaﬂdma’ﬁdhcﬁﬂeh(B,19O§114rte£13§1@é)bszﬁtlbe99$95 erosis, 151, 451-461
Arai et all k@g@g] Bbl @hem(é’%’ g In. lInvest. Qﬁb 1\6/50 1658
Argravesléfg 97?J @)z 9'931 iO@l%&&llglsc” er. lThr2994 ?SC
Austin et lo( 'JA %é % am et al. ( ) J.

[ 7-262 Jaakkol a et al. (1993)
Austin et (%g J o 9-385 Jauhi anen et al. (1993)
Banka et gl. (F§94) J. @ﬁérﬁh%@@ A0288-10298  Jiang et al-. (1996) J.
Barbaraser aln(19B A\ Bioehenn Bioplg 7. Rea 38ammpin g, 63-681 . (1999) J.
Barter P (00), Atteviast Thidh. 196 Fodi420@03s8 A (1991) Bi ochim
Berneis aBil d{yinyss (2082) d, LipRBRes. £1)338203790nes et al( (19)98) Am

|

Bhatnagad A. Ca099) 9l Lip8drorarelBe i &?Jas@'il%ol'il@’f( 2%26 lpgﬁi é%gﬁ(#)%

n 8
Bolibar GE? 20?‘95?1’30 @ Zae;#é%zsf 464 11472 Kawano et al .
t

Boren et al; -
Brouillet h E/;’g gglf%qsgoz arsky et a
EKI? ’6 aﬁdrf‘f(%lew@rs&qses of {’?hﬁrl(f Fiéls:O"dZ@,, pp. 1913-1932,

Brunzell
MeGraw-3filllgg. b‘f r§005/123686 PCT/ US2005/ 020660 Kri eger M

Buchko e 4lg 09PN/ dtiol. Kaem. 27Ac30B9-3045. USA. 95, 4077-4080 La
Camejo eBell (198and/kranalesos(s] 990B- M5 pi d Res., 31, 1577-1588
Campos dtiahdtSI2eteriabclerodi IB)orBooshENilgys 37, 4863-4868 Liu
Canner etail (1 8®6)eerC, 82088) 1255 Bi ol . Chem 277, 34125-34135
Cao et al. (006 KBz Qthed. 274, 33%%? 31)513 ' Peptides: Chem stry a”$h
Castelli eBAIONI99) J 471, TRUIRILPR366d. ) ESCOM Press,  Leiden, The
Castro anh§% 1& 'ﬁz‘? )Bzochemzstry, 27,25-29

Chait et al. (1993) Am. J. Med. 94, 350-356

Chambenoit et al. (2001) J. Biol. Chem. 276, 9955-9960;

Chang et al. (1997) Annu Rev Biochem. 66, 613-638 -

Chapman et al. (1998) Eur Heart J, Suppl A: A24-30

Chen and Albers (1985) Biochim Biophys. Acta, 836, 275-285

Chen et al. (2000) J. Biol. Chem. 275, 30794-30800

Cohen et al. (1999) Curr Opin Lipidol. 10, 259-268

-Collet et al. (1997) J. Lipid Res. 38, 634-644

Collet et al. (1999) J. Lipid Res. 40, 1185-1193

Curtiss and Boisvert (2000) Curr. Opin. Lipidol. 11, 243-251

Datta et al. (2001) J. Lipid Res. 42, 1096-1104

Davis et al. (2002) J. Lipid Res. 43, 533-543

de Graaf et al. (1993) J. Clin. Endocrinol. Metab. 76, 197-202

Downs et al. (1998) JAMA, 279, 1615-1622

Duverger et al. (1996) Circulation, 94, 713-717

Ehnholm et al. (1998) J. Lipid Res. 39, 1248-1253

Epand et al. (1987) J. Biol. Chem. 262, 9389-9396

Eriksson et al. (1999) Circulation, 100, 594-598

Fan et al. (2001) J. Biol. Chem. 276, 40071-40079

Fidge NH (1999) J. Lipid Res. 40, 187-201

90



Lusa et al. (1996) Biochem J. 313, 275-282 Min et
al . (1996) Bi ochi mBi ophys Acta, 29, 17-24 Marotti et
wW@bk005(11883) Nature, 364, 73-75 Marti n-Jadr aqueP@t/usi005/020660
(1996) Arch. Intern. Med. 156, 1081-1088
I\/arzaI-Casacuberta et al. (1996) J. Biol. Chem 271,
. 0- (1997) J. Biol. Chem 272,
ledm%&g‘? 9%2%’2% %gg @9?3977) Nature, 267, 465- 466
Fitch W Bi ochemi stry, 30, 31-37 MMan
Fogelmag et gj (20020007 edﬁtatsis ptenthpicats ut%@ﬂ@%é@ﬂomé%%l
Foger et al. (19\9§D»94t¢rzdscle®|Thmmb KoessBiologn, 161693)-1485  Meng et al .
Foger et 611 095Y) J.Bi& Chem QinB6PI203692888- 8596 Mer kel et al.
Frank anf 204291 (000)UpLigides. 443538997-2006 M ccoli et al.
Frick eta(l 9@') N.-Edgldhiddr mtcz)?és?»liaég7—125§ Mettinen et al.

Fuskushlgrila ﬁ@?ﬂf]ﬁ éi‘s( 1-Meg. Biol ogy, 17,
Gamble alr% eesf1§|0 l% 987 Am Heart J. 113,
[ cg]g | ophys Acta, 26,
Garbere )r“"f%”"sﬁﬁeé‘fffsa"”é’t %Sisgé% iR 07 Chem 269,
Gafberetﬂl 09%09&%"%#?%\4&5%9 1995) J. Biol. Chem 270,
Garcia etigb(3 990 Piochgmésia3at13864-1348998) Bi ochemi stry, 37,
Genest et 319910824 Cavidiol. &, RB51I$99) Curr Opin Lipidol. 10,
Genest eB411¢1997) CiNadanm, 85, A4125-203802) J. Lipid Res. 43,
Genest eflA1{1-00D18B Inldev 1RJHIV,31985) Ann. NYAcad. Sci, 454,
Glbbons%BQ @985) Mkﬁ%&awtmbss(l%& J. Am Chem Soc. 107,

Gillotte e IJ@?%B RS R 2*?41% Yekgygama (1993) Biochenistry,

Glomseti aQRs et a (2000) di n Chem 46,
Goldb 3 00) J Li pi d Res.

oldber 7sz1 gP 002) LII -~

Golder- G’Cé’t’" iop B 14 221)3 > 408

Goldsteig oD ownz@gw b A ame o Lipid s, 42,
Gordon 6131731%979/E'@1ahﬂ/éadd32ﬂoﬂéyhﬂr&15( 1997) JLipid Res. 37,
Gotto AM4Z3013494cukaiokar@B, a8 Shepherd (1997)

Griffin e/l @909t eloedbsis TIo6RQ O -2¥asc. Bi ol ogy, 17, 3542- 3556
Groen etBﬁ'(g@mzmhéﬁﬂz. [RYesBl08,(843%BD Arterioscler. Thronb. Vasc.
Hajjar anid Bdberldft (1989 BBl Chem. 272, 22975-22978

Hara and Yokoyama (1991) J. Biol. Chem. 266, 3080-3086

Hedrick et al. (2001) J. Lipid Res. 42, 563-570

Huang et al. (1995) Arterioscler. Thromb. Vasc. Biology, 15, 1412-1418

Huang et al. (1997) Arterioscler. Thromb. Vasc. Biol. 17,2010-2015

Hulley et al. (1998) JAMA, 280, 605-613

Huuskonen and Ehnholm (2000) Curr. Opin. Lipidol. 11, 285-289

Huuskonen et al. (2000) Atherosclerosis, 151, 451-461

Ikewaki et al. (1993) J. Clin. Invest. 92, 1650-1658

Ikewaki et al. (1995) Arterioscler. Thromb. Vasc. Biology, 15, 306-312

Ishigami et al. (1994) J. Biochem. (Tokyo) 116, 257-262

Jaakkola et al. (1993) Coron. Artery Dis. 4,379-385

Jauhianen et al. (1993) J. Biol. Chem. 268, 4032-4036

Jiang et al. (1996) J. Clin. Invest. 98, 2373-2380

Jiang et al. (1999) J. Clin. Invest. 103, 907-914

Jonas A (1991) Biochim. Biophys, Acta, 1084, 205-220

Jones et al. (1998) Am. J. Cardiol. 81, 582-587

Kaiser and Kézdy (1983) Proc. Natl. Acad. Sci. USA, 80, 1137-1140

Kanellis et al. (1980) J. Biol. Chem. 255, 11464-11472

Kawano et al. (2000) J. Biol. Chem. 275,29477-29481

Kozarsky et al. (2000) Arterioscler. Thromb. Vasc. Biology, 20, 721-727

Krauss and Burke (1981) J. Lipid Res. 23, 97-104

91



Plump et al. (1997) Prc. Natl. Acad. Sci. USA, 91,

9607-9611 Ponsin et al. (1986a) J. Biol. Chem 261,
WO@202AH06 Ponsin et al. (1986b) J. din. |nveBtT/UFA05/020660

559-567 Pownall et al. (1980) Proc. Natl. Acad. Sci.

USA, 77(6) 3154- 3158 Povvnal | et al. (1985) Biochim

Knegerl\it @Bgs]ér r ﬂ /igca %%@r?seft a?l ((15%83)7)\]

La Belle pii 199 n1 Bet al. (1998) J. Lipid
Lmdhol“Ré%a‘ )1%20’?811“ 2000 J. Lipid Res. 41,

Liu and Ié!@@ez(z%)oéw \ﬂmlzwsmﬁ%é@lwl@ézoow 020660 Ransany

Lund-Katst etadl. (1099)0) "PeptiBeso| Che@isemn ar@i7Biol 334 §R- BaugerReda| BSCOM Press,
Leiden, Bie Ndther(ah897) Arterioscler Thronmb. Vasc. Biology, 17,

Lusa et al. 3186} BchemeschBy2stogl . (2002) J. Biol. Chem 277,
Mameta%(459&%6ciﬂbz s%cmab 171298) At her oscl erOSIS 140,

(1999) J. Lipid Res.
Mamme ]é fi?vs QS%Q Li pld Res 39,

Martin- ]g(l ?rtt d 5(61?&?1)&3%% 801- 809

Marzal- (2%6%‘1’1‘8%% eté’ll 7\]&)!; 40, 781-796
Matsumate, g} 3. P95/ 3019 ulr@ 836382 265- 267 Rubi ns, et
McLachlan ADY (ﬂ@@@bNNurqE%T 465-46%d 341, 410-418

McLean 8zaht @BRN)i HiecHeniioryadd, Dudji (1994) Curr. Qpin. Lipidol.
McManusS et 1120005/ BaainCaemrimsas®43-s05at al . (2000) Curr. Opin.
Mendez &tiaRi(U994) J1&lin20ves2 ¥, 1B RBSEl et al . (1996) J. din.
Meng et ANVIEDS) J ol EAom- IAO4s55eesd Report of the Expert
MerkeleP?ln&JO Jg%l%deeEQgﬁ %@97%’0%%9 1329-1445 Segrest et

Miccoli &'al. F Z 258, 2290-2295 Segr est

m
Micttineigshle (199 F"IOS(%O @@: 9. (3% ok | B0 1367
Miller et gh }%%7 nPllgare .41 3¢ Btt. 38, 247-253 Settasation
Milner efeql. @991)(349% Bjomys Hctacﬂé,r&\082,7’61 7%6898- 26905 Shaef er
Mishra e&dl. (12994} Beelr Chdm. 209 R185HAMAst . 24, 441-443 Shatara et
Mishra egal. (102000 )Bi&lalhend..2TBhY&0201611Phar macol . 78, 367-371
Mishra et al. (1998) Biochemistry, 37, 10313-10324
Morton RE (1999) Curr Opin Lipidol. 10, 321-327
Nagano et al. (2002) J. Lipid Res. 43, 1011-1018
Naito HK (1985) Ann. NY Acad. Sci, 454, 230-238
Nakagawa et al. (1985) J. Am. Chem. Soc. 107, 7087-7092
Ohnishi and Yokoyama (1993) Biochemistry, 32 (19), 5029-5035
Oka et al. (2000) Clin. Chem. 46, 1357-1364
Oka et al. (2000) J. Lipid Res. 41, 1651-1657
Oka et al. (2002) J. Lipid Res. 43, 1236-1243
Okamoto et al. (2000) Nature, 13, 406 (6792): 203-7
Oram and Lawn (2001) J. Lipid Res. 42, 1173-1179
Oram and Yokoyama (1997) J Lipid Res. 37, 2473-2491
Packard and Shepherd (1997) Arteriosclerosis, Thromb, Vasc. Biology, 17, 3542-3556
Palgunachari et al. (1996) Arterioscler. Thromb. Vasc. Biol. 16, 328-338
Plump et al. (1997) Prc. Natl. Acad. Sci. USA, 91, 9607-9611
Ponsin et al. (1986a) J. Biol. Chem. 261, 9202-9205
Ponsin et al. (1986b) J. Clin. Invest. 77, 559-567
Pownall et al. (1980) Proc. Natl. Acad. Sci. USA, 77(6), 3154-3158
Pownall et al. (1985) Biochim. Biophys. Acta, 833, 456-462
Puchois et al. (1987) Atherosclerosis, 68, 35-40
Pussinen et al. (1997) J. Lipid Res. 38, 12-21
Pussinen et al. (1998) J. Lipid Res. 39, 152-161
Qin et al. (2000) J. Lipid Res. 41, 269-276

92



Shepherd et al. (1995) N Engl. J. Med. 333, 1301-1307

Sorci-Thomas et al. (1990) J. Biol. Chem 265,
WQBeW5A2830 Sorci-Thomas et al. (2000) J. Bi ol PCTZI82005/020660

275, 12156-12163 Sparks et al. (1992) J. Biol. Chem

267, 25839-25847 Sparrow et al. (1981) In: "Peptides:

Synt h Roch and Gross Eds. ,
‘Ramsamhe%‘?l @%éflﬁr"%céz R%gk?%@gr@ﬁ@ 253-256_Sparrow et
Remaley#f al. slé’é’@t rigriosgies| Thr e nkasg Bologpd7114160 A Srini vas
Reschly ettal 2002) Y0B®). GharoRdgy0643965448-57 Stein and Stein
Riemens (el 8100)998) Heenscleersissil4Q, 7141, 285-303 Steiner et al.
Riemens (el SI87)999) J. duipidtRew M0, 1859-1866 130 St ei nnetz and Ut er mann
Rmnmgeewa‘i 1998) Birghid Rehew 12501348258- 2264 Sviridov et al .
Ross R. 1@ atg;eogg@rgozftgrog 35, 189-196 Sviridov et al.

19707-19712 Sviridov et

gﬁg::lz %}%’ (iRl 1235641 1872-1882 Swi nkel s et
9, 604-613 Tall and Vang

Rubins, fbé ﬁi ﬁ%és‘ﬁ ‘?Po I8 1205- 1207 Tal | et al.

Santama {inobe)p and e OOt TRPBbIPidpdsD 1181186 20, 1185- 1188
Santamarraa FOJ@tet al- (2090 6wy Ppirciipidoll W @67-27308, 1273- 1275
Schissel @l (1896)al Clip20dsy. W, 14€55-t464 nvest . 108, 1273- 1275
Second Repogiof @b giertdanel((1999)Ciul2ridnag9,d329-1095 1816- 1822
Segrest el 81T€19883 JrnalBi00Cherd. 2581 Dloo-Dggm 277, 26565- 26572
Segrest ef BE (FoR ﬁlzwe&%%te{r?@ﬂm 45 8¢4bgg i on, 102, 21-27 The

Prevention of Coronary
gzg:z? i %.L?dzk il?% 70l\/la\t ab Cardiovasc Ds. 8,
I.’l ’ Bi ol . Chem 276,
§ 2&1%88%@@&) At her oscl erosi s,

Settasati g

o
Shaefer B(1998gkurgd @i mego%/“fis“ééa PCT/ US2005/ 020660
Shatara etal. §2000) Cet. AIPhyfia @dyrnmcol 78NMITF371Acad. Sci. USA, 96,
Shepherd®@22-(93%5) M Engt. JaMed (3339830131308i ol . Chem 268,
Sorci-Tha3a$9 8t a2.31080) ey, nBkem. @6552665(26984) Eur. J. Bi ochem
Sorci-Théfids 3252863 J. ¥altkChar.nes, B4158112162002) J Lipid Res.
Sparks eflal: (1998 BP0l Chem. 267, 25839-25847
Sparrow et al. (1981) In: "Peptides: Synthesis-Structure-Function,” Roch and Gross, Eds., Pierce
Chem. Co., Rockford, IL. 253-256
Sparrow et al. (2002) J. Biol. Chem. 277, 10021-10027
Srinivas et al. (1990) Virology, 176, 48-57
Stein and Stein (1999) Atherosclerosis, 144, 285-303
Steiner et al. (1987) Circulation, 75, 124-130
Steinmetz and Utermann (1985) J. Biol. Chem. 260, 2258-2264
Sviridov et al. (1996) Biochemistry, 35, 189-196
Sviridov et al. (2000) J. Biol. Chem. 275, 19707-19712
Sviridov et al. (2000) J. Lipid Res. 41, 1872-1882
Swinkels et al. (1989) Arteriosclerosis, 9, 604-613
Tall and Wang (2000) J. Clin. Invest. 106, 1205-1207
Tall et al. (2000) Arterioscler. Thromb, Vasc. Biol. 20, 1185-1188
Tall et al. (2001) J. Clin. Invest. 108, 1273-1275
Tall et al. (2001) J. Clin. Invest. 108, 1273-1275
Tangirala et al. (1999) Circulation, 100, 1816-1822
Temel et al. (2002) J. Biol. Chem. 277, 26565-26572
The BIP study group (2000) Circulation, 102, 21-27
The International Task Force for Prevention of Coronary Heart Disease
(1998) Nutr Metab Cardiovasc Dis. 8,205-271
Thuahnai et al. (2001) J. Biol. Chem. 276, 43801-43808
Tribble et al. (1992) Atherosclerosis, 93, 189-199

93



van Eck et al. (2002) Proc. Natl. Acad. Sci. U S A,

99, 6298-6303 Venkatachal apathi et al. (1993)
woemsariesqs 15, 349-359 von Eckardstein A (19980T/T82005/020660

Qpin Lipidol. 7, 308-319 von Eckardstein and Assmann

(2000) Curr Opin Lipi doI 11, 627-637 von Eckardstein

Trigatti eé%gglfﬁ% %‘9(96@\’@# $& § gA 962?5?@%7\6/?5% o(l?lf}:)!ﬂ 15,

Tu et al. iol! lhg\m

2 von Eckardstein et al.
Utermang sl %)t i dfipchemnddfi325%adc. Biol. 21, 13 Webb et
vakkllal%ﬁn et ) 4. LipidRag. ﬁe§987§93 1890- 1898 V\hayne et al.

van Eck ¢tphg2§02)¢/ree. dutl dradiSsi (B94.,991620846308amashita et al .
Venkataghal@pathi étted. A b203) Srpred, 157369368 Yanazaki et al . (1983)
von Eckatdstéh @l. (19968 Cur208in 158451 578568 3Z@0ng et al (1994)

von Eckar@dih d6d ReseamD000s (@) ; AVA, - 251,

von Ecka%%@elg’yalg 9% %Js}l%?’% o)r:z) l//asc 62(%1 W-IiA‘T IS

von Ecka ns oarlt Bzoc zm zo B \%Lgr ein A,

vwonbEbCk ?rﬁ’sﬁ (ﬂ”lf’ aS%lﬁéPlv%’erél n: A conprises
ebb et lﬁfdﬁéf 3, LMW ng an acidic group or a

Whayne ?flabl(é?)%lt)éf’ee"t?%féﬁfem, 39B4tloARt i ses an aromatic or

YamaShﬂIalep@lphﬁ%leﬂmbehync‘kﬁhﬁﬁ@-%hg at least a portion of HVG

YamazakCetfalr (@ 683t/ B /i Ckdrhi258) 58a47-5%3al og t hereof; and C

Zhong et ab (0943 PepraderasbdrcADI(2): ¥9-106MPr i Sing a basi c group or

(1984) JB1B) B¥15963-874£ thereof. 2. The nediator of Caiml,
wherein at | east one of the al pha am no or al pha
carboxy groups have been rempved fromtheir
respective am no or carboxy term nal noieties. 3. The
medi ator of Claiml or 2, wherein if not renoved, the
al pha am no group is capped with a protecting group
sel ected fromthe group consisting of fornyl, acetyl,
phenyl acetyl, benzoyl, pivolyl,
9-f | uor enyl net hyl oxycar bonyl , 2-napthylic acid,
nicotinic acid, a CH3- (CH2)n CO- where n ranges from
1 to 20, di-tert-butyl-4-hydroxy-phenyl, naphthyl,
substituted naphthyl, Fnoc, biphenyl, substituted
phenyl, substituted heterocycles, alkyl, aryl,
substituted aryl, cycloal kyl, fused cycl oal kyl ,
saturated heteroaryl, and substituted saturated
het er oaryl .

94



4. The nediator of daim1l or 2, wherein if not
removed, the al pha carboxy group is capped with a
w@emsaziesdlg group sel ected fromthe group consPGL/USPOT20660

an am ne, such as RNH2 where R = H, _

di -tert-butyl - 4- hydroxy- phenyl, naphthyl, substituted
WHAT IBaphAIMED 18hoc, bi phenyl, substituted phenyl,

substituted heterocycles, alkyl, aryl, substituted

ar yA medigtionaf teytrse Ehadesteroltyanispat, logprisiag tireadtedture:

heteroaryl, and substituted saturated heteroaryl. 95

WO 2005/ 123686 P S2005/ 020660 5. The nedi at or of

Caim1, wherej t he~aci di ¢ group
is selected ffom 0O NO -C2H
N NH O/ NON/CO2 N NH NN A
-SOBH NN N NNH V'S OHNH H ~- CONR2
NS -Me / \N\N-O HO OH /CO2R 0 \'N
(ester) NH M\a\N H 0 ~NH N M S
I -1 N NUNH ~N, of aiml,

wherein the bioisostere of the basic group is selected

from

wherein A, B, and C may be in any order, and wherein:

A comprises an acidic moiety, comprising an acidic group or a bioisostere thereof:

B comprises an aromatic or lipophilic moiety comprising at least a portion of HMG
CoA reductase inhibitor or analog thereof; and

C comprises a basic moiety, comprising a basic group or a bioisostere thereof,

2. The mediator of Claim 1, wherein at least one of the alpha amino or alpha carboxy

groups have been removed from their respective amino or carboxy terminal moieties.

3. The mediator of Claim 1 or 2, wherein if not removed, the alpha amino group is
capped with a protecting group selected from the group consisting of formyl, acetyl, phenylacetyl,
benzoyl, pivolyl, 9-fluorenylmethyloxycarbonyl, 2-napthylic acid, nicotinic acid, a CH;—
(CH2),—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 or 2, wherein if not removed, the alpha carboxy group is
capped with a protecting group selected from the group consisting of an amine, such as RNH2
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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the group consisting of: 96 WD 2005/ 123686
PCT/ US2005/ 020660 NH N-CN N-NO2 N-Ac N-CO2Et NH NH NH
WO 2d05/123688H2 - N NH2 \ N11, NH2 - N~NH2 ' N=NH2 NJNeQT/888¢65/020660

NNH2 HHHHHHN HHHSONHNHNNH NHNOH N

NH2 "-NIk NH2 NNHMVe "N NMe2 NNH2 ~NA, NH2 NI NH2 HH

H. HThe hitddiakdrNl bl nd 1 Nith &¥ein, th&b i

D NN N R |£|1 Nb7zé~ﬂstere]0?(thg aNdN géﬁk'}?s %lected from
the gropp oRgisngIgs: NNNH2 N HHHO HNNN2 \II \ a,,",

N N NH2 NNH2HpONH2 Et NN HHN- N~ NNNNNN

~N N NDO N %HNHSHH NH2 NH2 HN. gIHNHNHZ

NH2 NI—I2—CN72HN NH 7\ N J(} /2»NH
—C02 )\SH H H S)QO
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2 N—N PR
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N H
—PO3H, A R OH R
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—CONR(OH) o ° H
OH
CO,R ° o I« /E_L
_— 2 ) /
(ester) . NH Me O/N N~ O
H
OH
0
Z B 7Y s
/ /N\H/NH /N /\Qo
0

6. The mediator of Claim 1, wherein the bioisostere of the basic group is selected from

the group consisting of?

96
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N~~ _ ~N- ~NNHSHSHHHHNL-j HNNNNNRH
wohoos/133a8s nedi at or of Claim 1, wherein the nedPEr/D82005020660

selected fromthe group consisting of: 97 WO
2005/ 123686 PCT/ US2005/ 020660 ~O ~ONH HO' v v _NHO
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NHpNyNH TINH - HO 1 0 NH M NH
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N N N N 2
N TN i SN oy SN i S SR SR
N™>g N">g7 NN NN —N N NN ~N" NR
H H Ho H o H \=/ N o= \J

7. The mediator of Claim 1, wherein the mediator is selected from the group consisting

of:
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' i NHIO NH H2ZN NH O OH N H2N HH NN H O NOH |
i NHO i ONNH2 / NHNHOH OO NH 0 OH N 8.
wab@sazmspound 4- Agnat i ne- 3- am doGABAqui nol i ne. PCT/03200¥020660
2005/ 123686 PCT/ US2005/ 020660 9. The conpound
4-(1-(4-am nobutyl car banoyl ) - 2- ( 2- net hyl - 4- phenyl qui no
[in-3- apy| car banoyl ) but anoi c acid 10. The
OO ONN V1 NON NONNN O11. The
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N
e \/\/\NH (0]
OH
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- O
N
O
DO B
~ H
N HN\H/\/\H/OH
@] O

8. The compound 4-Agmatine-3-amidoGABAquinoline.
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9. The  compound  4-(1-(4-aminobutylcarbamoyl)-2-(2-methyl-4-phenylquinolin-3-
yl)ethylcarbamoyl)butanoic acid

10. The compound:

11. The compound 4-(5-guanidinopentylamino)quinoline-3-carboxylic acid.

102



