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[0004] Circulating cholesterol is carried by plasma lipoproteins — particles of
complex lipid and protein composition that transport lipids in the blood. Low density
lipoproteins (L.DLs), 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
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[0014] None of these currently available drugs for lowering cholesterol safely
elevate HDL levels and stimulate RCT. Indeed, most of these current treatment strategies
appear to operate on the cholesterol transport pathway, modulating dietary intake, recycling,

synthesis of cholesterol, and the VLDL population.
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seque onbl ogy with the 198 fragnent of

hel&poith bquaFhedrEpiklip et hiydeophalsic Stven(l ELK repfiée’d (Kpknshima et al., 1979,
7 Assog)at e § By PROSRIS bR ERuida B M, Goso0, . Biol Chem. 255:10651-

10657). The ELK peptide shares 41% sequence homology with the 198-219 fragment of

ApoA-I. The ELK peptide was shown to effectively associate with phospholipids and mimic



6 WO 2005/ 123700 PCT/ US2005/ 020661 sone of the

physi cal and chem cal properties of ApoA-1 (Kaiser et
wW@bk005/149688, PNAS USA 80:1137-1140; Kai ser et BET/PS2005/020661

1984, Science 223:249-255; Fukushima et al., 1980,

supra; Nakagawa et al., 1985, J. Am Chem Soc.

107:7087-7092). A dinmer of this 22-residue peptide

was | ater found to nore closely mnmc ApoA-| than the

nmononer; based on these results, it was suggest

somq R thet hysieal 3 chetiat ropsttiss o8 PPRAS (S ASeE 166 2hi a%ﬂ3e PHAS USA
80: 1?3*‘? 4!0X I{H i&pkelyr (684 hel., G &2%4?&@  FHERLARCH £4 1}9‘%6 supra;

ncti onél ddmai n agawa et
Nakél@% etszu]prlaXS J Od)ﬂ.SGThémoSdterw%ﬂOl&WW%\)'olAlehlmmodékhls 22-residue

peptlgile vga:splgtteg_ (ggﬁgeg}@%@%@%@ yl—lrﬁle]g}lc é’;\g@ ]g : Itlgeg%lgpﬁgra nglsed on these

resufld, it was 30dgested that BRIUALEES which is punctuated in the middle by a helix breaker
Synt hesi 8- St ruct ur e- Functi on, Roch and Gross, Eds.

(cithpr Ghcer Rinkmepressnted fescieingmall fungtionabdanays gy ApghddNakagawa ef al.,
198§ %rd) bi ndi ng studies with fragnments of native
popr oteins, several LAP peptides were designed,
na[lﬂliS]-/-\P Allﬁ);the'r-AEiuZQ ﬁhﬂdlvéd-\HnBélel( amph@htihlm goejbﬁdesZ@alled "LAP
and 24 am no acid residues ect i veI These gf ﬁé
1 81, In:

peptigdep h (Resnsllce! ppt 1938s P yﬁﬁr‘é&?ﬂow( éﬂééﬁ’&é %W(BTOS‘@W
Pept%cﬂ:g %Q]ﬁ{e]'sﬁ%#ug{u‘?é PEncRiH, M6 Cefmqeéjogsn eds.t Pich@YEhem. Co., Rockford,

aces organized in a manner unlike the
IL, 253236)A— Byged @anpibidpbinting smdmscwith doagnients eissabieatpetipoproteins,

ko RSAPSBAR, 358155 53 Blao pEBR 2B 1,20

and @ANghindedid hatduds meﬁﬂmey)e NPhdse Ghod2D aBhipdties pegtides share no
necessary to confer L i pi

bi ndi ng roperties tqunql
sequenphheraelhiy Widpihe deelipqpouaios 215t Hgreedesigneth t?rﬁf“éﬁw‘@ rophilic faces
LAP Q_cant € h
orgaﬁlbzg I & marl ep{uﬂg(e‘%h@ tRkd Rq?q% dﬁ@#@éﬂ& ndlidal @6&%Hns associated wit

e sequence that a direct

apolﬁ@p@dtb@@%@é@i’es@ét @l.5 190 e &ipid iRps. CB3bl4id166g dirom ﬂhésﬁlTStudleS the
activation, but that the h]g (#cal otenti al <% fer linid-bindin
authgespeqnglidad 8196 2 deiaung) Jengil aky2§ FsidBasTS BEReSSYYt ?88“ er pt g

Bi ol . Chem
pn“%@%%ggglg%é%hnghgggﬂ%gg%ver the presence of this
hel[D6d%r eakedicq Rrith) mutants oftlAR2ecomtaiing ad—’rm]ﬂfr?efeﬁéb? plgifferent
reduced its affl it ol i
rol e b el iy S0 ePURPETLEb S GHTLARER B8 iggin nd
LCARectifionPBRt ﬂhgteale\/l@healqdmmalt & Hiastidehdephddes piotiiead to LCAT
(Sparrow et al controversiéex S

actigattoarPonsin amle H’9§¢&PP|§é¢ft Cheas 291@20%8 26%@055 I\?CFF%OV“ tf’e presence
Rty gt

pho?ﬁﬁﬁlﬁf&ﬁhrﬁ(:é?s) a0 9ell 06 )its MWG& aSevpte SCAL A hlleh@gy‘@m of the LAP
esi zed pepti des

0 of 18 to 24 a
vepfidey Hpgshiewao BdbomboLEd: SRl SPo PHIRESY ot as o
the R@lehCBSx1REn LROAehtidbapNRhita i®thedresenckBFBipids (Buchko et al., 1996, J.

Biol. Chem. 271(6):3039-3045; Zhong et al., 1994, Peptide Research 7(2):99-106).

{0020} Segrest et al. have synthesized peptides composed of 18 to 24 amino acid
residues that share no sequence homology with the helices of ApoA-I (Kannelis ez al., 1980,
J. Biol. Chem. 255(3):11464-11472; Segrest et al., 1983, J. Biol. Chem. 258:2290-2295).



J. Biol. Chem 255(3):11464-11472; Segrest et al.
1983, J. Biol. Chem 258:2290-2295). 7 WD 2005/123700
wWEMSUEZ005/ 020661 The sequences were speci f i PEl/D§2005/020661
designed to m nmc the anphipathic helical domains of
cl ass A exchangeabl e apol i poproteins in ternms of
hydr ophobi ¢ nonment (Ei senberg et al., 1982, Nature
299: 371-374) and charge distribution (Segrest et a
1990, Proteins 8:103-117; U. S. Pat. No. 4,643 988)
The sgquencgs wst Wg@ﬁg@}mqe@gne(i feaniniig fhe a@@ﬁ]@paggc hq@a@i domains of class

I
A exgﬁgr%g%%gg 61?)91 Sp%g Q?H@ % e(rjmg O?M?C?IAP ecg éioég%f?%ge%%gr& t al., 1982,
Natu@& beg: 3']318374)%6 chh@e/ disgibatioe (SipsRtercdian §e) Proteins 8:103-117; U.S.
stribution

: | e "18R! PER tide, have _ .
Pat. Nenéﬁé% B Prg Hém“ﬁt}?&@“gﬁh&} éi PERHdguYRYJesieled to be 2 model
classcAlo&héiﬁl QS@:Q’ést%?Ez! Vido¥; st 'S‘iltﬁﬁesV\dviﬂlﬂ fiRsd ?éb@ﬁéseﬁlcp&ﬁé&%ptldes
di stribution exhibit déecreased i pid af
havingh a¢viersed charg¢redigigiution dike theni LFRE @eﬁrﬂﬁ hawed\mﬁﬂsth@tl}i ghewn that

charg_egz%%t%%ﬂtloré s crlﬁcaéﬁ%r ac?lﬁg%)g tzl%a& V‘fﬂ% 4a71%t/(9rn ed é recgsr‘%xg!)ut}?n exhibit

decr&@ised Bpid, afﬂlﬁ@&claﬁve & t(hla ISNM-AZﬁQnﬂ:@BrﬂcBa kﬁ%&elu@ﬂ] uoigent in the
et al., 198 Chem_ 260:10256- 10262; Epand
presence gf hpldg_ glga;nellg; et Bﬁ 01|980,@ﬁ SiRl. ng,zn 3384 1@6\;19131472 Anantharamaiah et

al., %”t{?ﬁ{ ?%e@ﬁﬁggé%ﬁqq&%glm et alExpss, 'yE@zolBC%m 260:10256-

cohsensus" pepti’de contai ning
102622 Famde g il 987, EsBidll €%helra262193R9-2396; Asanthuvenuaish efalt 891, Adv.
hel i ces of huna% ApoA-1 has al so been desi gned

Exp. (Wfé#t’?{a #8hilalf0t  al . 1990, Arteriosclerosis
10{do21P5- 109¢on¥emat ﬁé‘ptﬂl@la aRalalHinge b2 8lino 488 kesiddek .based on the
Conformation and Biol. Interactions, Indian Acad.

sequSccves o5 5el5e6 pf hilthan dpgddrine alsechesn detignsét(@aanfaramaiah ef al.,

199% d§ ?e:rlog gzs lﬂgl):?g glg)é pg NS léagﬂﬂa attl 'eeg HE 1 eﬂBD Cﬂgformfztzon and

Bzol'—']Kz%r&c‘Bz@nPeD&ikaﬁeﬂc&iESMzI tmesk sagnmy.e, TlhEIESehﬁﬂnICK \irmsr oebtdogted by
this peptlde has positively charged a

ldenntxéssngj thesmest psvalesdresidug Heaply a?%tm Y e W‘E&%ﬁ&‘g pelices of buman
Apo ijk%ct ¢ g%beﬁtqgsé&éé@xlﬂyed a%ia?é Qﬁ eh@lﬁa ﬁ‘)ﬁn@&bﬁ tHi € péide has posmvely

center o hydrophi I1c face and
chaﬂgy@l amioblié resihgh elusferddeasthe hadroplaﬁc-hmp@bap thiteréace, olfegatlvely
this peptide is s

chaqgesgqmlr{orpé;l%ﬁg“eérc Lg%?cﬁ t]écaceage Fh| &ygrogﬁllhé %} e%gd a hydrophobic

ang{%rm%st thes 18Menvalia anBePst this fptiak is soh@¥hat eﬁfamwa)n activating
022] Based primarily on in vitro studies wth

LCAEphe denonesehitited papolind bgldgr@promrtwsr(Megléataqhalgpat et al., 1991,
1Flgerged for deS|gn|ng peptides which mmc the
ncti on of ApoA-I Significantly, it is thought that
an [pom)i paBhiyes pﬁrdaﬁiyi of Mantr-hgudieswith telpepiidea |dgmﬂ1bed above, a set

d | ust d at .the hyd | h
of Tmles? fas e Gyt rUNE DRBSEAVARR G e HERIcGy ek ApoAT
Slgﬁ> h&!é&tff/é th achmfgﬂ?t £3h %?nr%fmpam?@ alhedlk Qﬁblhh'}ﬁ)ﬁtl@@l@ dharged residues

requi ipid affinity and
clustered at the hydrophilic-hydrophobic mterface and negatively charged amino acid

residues clustered at the center of the hydrophilic face is required for lipid affinity and LCAT \
activation (Venkatachalapathi et al., 1991, supra). Anantharamaiah et al. have also indicated

that the negatively charged Glu residue at position 13 of the consensus 22-mer peptide, which



activation (Venkatachal apathi et al., 1991, supra).

Anant haramai ah et al. have also indicated that the
wmewat2ired y charged G u residue at position 13POf/Us1965/020661

consensus 22-ner peptide, which 8 WD 2005/123700

PCT/ US2005/ 020661 is positioned within the

hydr ophobi ¢ face of the a-helix, plays an inportant

roIe in LCAT activation (Anantharamaiah et al., 1991,

upra). Furthernore, Brasseur has indicated that

a

is PW&*’S% iR tfﬁn@rdéor(hshle fawfeljﬂe Gfhaligs playham impgtapt role in LCAT
I

e FGUAGEAREGRE PR b0 0o KA T e e

hydrdplsabid aimgle (ot anglep of leas/thay 180feis rpmyite desopinol ﬂndld-zipehpoprotein

e the lipid bila Br asseur
compig sbi 5a9 g Lsaounih L e RERGILe BRsif MEdes; hagns the
peptides lafdud thdadge &)fnuéimtaamby& (BREsRr, 01f99l1 e2Bibh @me;;lz8@6(2$) 16120-
required for CAT activation (WO 93/ 5581) [ 0023
1613 0weResseney e pil tbawwéwpmgtﬁéélsatuanh@rmoa@t angly of; lgpetian 180° is
sts, to date the best
requf\%a,g?r%“%&fla&g/tag\glgﬁgbrge?’g%??ie)d as havi ﬁgel esg tﬁ:\n 40%

of [0028] actHwwéwr, debpilerthapioghpi-duciditing “ﬂﬂest’lﬁc&dwlgﬂmge&poA-I
agoni sts described in the | |terature have

agomig R detedhobet APHA-IFERTIEP 2RI ayhavingless &%ﬁ%ﬁ%ﬁ jod the activity
of 1Hﬁ§§j E}Qfﬁhlt heglevet ﬁﬁr‘féﬁldé’fagé’m&g act%:lsc%beHDi!nefHe'| Befafi@d have been

e activity o which is relatively
demsnsmllt@ it wodil aefhfdrg. Wleus thergpisoruesd . foPthefdsyelppypent of a stable

molaqu?ee@flfa L8 %Is) }%C&g Vi ?‘?b(\flp &ﬂ%gg%wfugh gsorteﬂtw?ri? mm%‘fe%]arﬁlnc%st-effectwe

to peaﬂus,&l 'I!’@efE@BIyl 8RB ind lcule@ Mduldamedibe dade indirseteind ottt RCT.
spectra. However, the "rules" for desi

Such fialesatlsis stesdhbaipraalis? b PRGNS PepVde ABTITR Iégg hinigy frgader functional
specq' u Cﬁgﬁftexeeqwﬁ'{éd rl%l]%? if%'i |G nﬁhg %fﬁc%logse fe8Rtd¢ of R@l@{nh&‘ve not been

ecu unct A-1 are unknown.
fullﬁwm&faldeﬁnd e princgnits fom c[e@n@ﬁkﬂak o&gamcd maﬂmule@fwmewl@r §mction of
chol esterol transport is disclosed, conprising the
Apody-| BE(IKBOWE  CA O B 9 WD 2005/ 123700
PCT/ US2005/ 020661 [ 00251 wherein A, B, and C may be

in any order, and wherein: !00261 A conpri ses an
acidic ami no acid orSumi Tav eof ;

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

structure:

z



[00271 B conprises an aromatic or |ipophilic amno

acid or analog thereof; and [00281 C conprises a
wha®sa23m no acid or bioi sostere thereof, [002BAT/US2005/020661

wherein at | east one of A or C conprises a bioisostere

t hereof. [0030] In one enbodi nent, only one of Aor C

conprise a bioisostere. The alpha am no or al pha

carboxy group nay be renoved from the underivatized

am no or carboxy termnal amno acid. [00311 In

ancWQ’?éi eﬁ%@@lﬁ@ntB and Cpmaydenn anyserden, pHEVREFEIRD gr oup

e a [
ec Tlnggggﬁﬂn&g Fé ?cﬁﬁﬁM)Qg@ﬁﬁﬁgggﬁﬁ%@gﬁggst|ng of

f ofea7] aBebwbrisephe Bmh&ﬁebyllpophﬁi&bmiho aqdd voanalog thereof; and

9- fluorenylnethylo car bonyl , napt h I|c aci d,

ni dB28hi ¢ @epmprises 6%1951% Gﬂn@)’r‘ilc’é@r bWﬁ‘\*é\S rthergpes from 1

to di Y Vi

U b[és)(%% ut e\gﬁé'r&g %Fhex%t ofte Bf’g P &) coH@P@ a béalggs?e%}% E}%ége f.

phenyl , substltuted heterocycles aIkyI aryl,

|, f
s aﬁ@‘ggﬁ %ﬂé{%rg l%glgp%en‘? QuE 0L ?\IS 5 g%x%grés(e&%?lé%stere The alpha
amiR@Le ra%ﬁ ohrbokP @3ad hby 88 Q&ﬁ&fedeﬁﬂ?@ dhd BiderivhiizeRl B8N or carboxy

an al pha carboxy group fromthe carboxy term nal may
tﬂﬂH@ﬂ@EH@é@ﬂ%Ath a protecting group selected fromthe

gr ({ f’fng%[ ﬁ}% 2191&)/%1[)18%31 qeesﬁytlu QH g’%ﬁta%l;% El%ﬁﬁ roB fhe amino

temﬁhilsﬁaﬁhﬂo@ﬁpddapﬂﬂi hytoteckng group Bqdbr&cﬂwromshﬁ)gbhp cemsi$ting of formyl,
, substltuted heterOCﬁcIes

aceig/}_1 bg qny](ﬂ:eéﬂ alpeiﬂzoy C)}%Y(B}ﬁll’ k%/ uorp%@at 18%&"@5‘?%5’1 2-napthylic acid,

nicciRid4dd, %%ﬁ?l—gﬁﬂg I YIcO-aRghesd R $dnsb 4616 1 oY ﬂiiifeﬁdautyl 4-hydroxy-
het er oar yl Bi oi sosteres of the acidic

phendly replstbyle csubﬁltlﬂtﬁd) rmaphiéyly r%my ciplsing, | sygstitped nylo substituted

el e bR R

and substituted saturated heteroaryl.

[0032] In another embodiment, if present, an alpha carboxy group from the
carboxy terminal may be 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.

[0033] Bioisosteres of the acidic group may be selected from the group consisting

of:

10



NHHS
O 0~ H

-PO3H2 O R OH
~CONR(OH) 0 OH
WO ZNSI1M30H OH OH O |

0 NH -CONR2 |
NO -CQ02R O |
ATO ~NH MIN\AVN S O i MT/US2005/020661

NS-M | \NN H
N NO (ester)

NH-N, O 0 11 WD 2005/123700 PCT/ US2005/ 020661
[ 00311 Bioi sosteres of the basic group may be sel ected

fromthe group consisting of:
NNCO2Et NH NHNH | I 1 |

~NI KNH2 --N NH2 "I

NH NeNHR NH
N NHZ A NH2

N 165, SANH2

—S0,H
—S04H
—PO4H,
—CONR;
—CONR(OH)

—CO,R
(ester)

H H
INsal N2 M

H o)
—N
l’/\l—\\N )J\N/QN,\N
N H K
H
OH
g
N—-S—Me Y
H§ o
o OH
\ Y
X NH Me o
OH o
Z
By 7Y
O/ NH

N
~
13

11

NH NH
NH2 NJ

NH N-CN N-NO2 N-Ac
NKNH2 NNH2 ' - NI KNH2 ~NNH2

NNN2 HHHHHHNAHHS O NH
CH NK N NK - - NNH k NVe2 NNH2

| /--N NN



HHH NN) "NN NHNQNNNNNH NNNH2 NNHHHDO
~HNII N~NI NNH2 NNHR2 HOH~ ~p NH2 Et NINA H
WORBINDO N NN N< 1 / H-NI N1 -N N N N HCMNUSHH0B020661

HHNH2 NH2 HN, NH NH NH Nve NH2 NH2 eN NH2 N NH H

NH NpH "HeNH2 HNH2 NNH2 N/~ N~ NH2 NH2Z NR NA 3

NNQVN-N-NN\NN/L" NNO~\NR HHHHHHH]j 12

WD 2005/ 123700 PCT/ US2005/ 020661 [00311 Bi oi sosteres

of A maybe selected fromthe group consisting of. NH O

HNOB3 1N Bicisystapiofdhe bagipepp mapbeyselestesHiromncie group consisting
off HHO NH2 HO Cll- ONH HN==<

NH N"CN N/NOZ I\{—AC N|-C02Et NH NH J]]\H
' NH
\NJ\NHZ \NJ\NHz \N*NHZ \NJ\NHZ \NJ\NHZ \N)U\f( 2 SNTONT NH,
H H H H H H NH H H
S 0 NH jj\H r\{—NHz NH N-OH
|
\N/U\NHZ \N’”\NH2 N7 ONHMe  “NT “NMe, \NJ\NHZ SNTONHp > J\NH2
H H H H NH, H

N AN N Hy N NH, N
H H H
o
HoN X
S =N RS
WP . SIS GV SN,
N7 “NH, N/*NHg {f}/<o B ® NH2 NJ\N/
H H
NNy
N N N Ny NN T N
. N
WS D < G M0 Y
S HN.
H H NH, NH,
NH NH
NH NH
~ j‘ﬁ" \H/NHZ \(NHQ NH, II:II/ /Q——( W
N~ M | H N
H ° NH N-oH II\IH NH, H NH, | NH,
NH, NH; NR
N N N N\ /U\
N \/43 \/4‘) -4 SN NN N —N KR
N N N N —N N-N N
H O H S H ﬂ H n == H \= J

12



NH2 13 WD 2005/ 123700 PCT/ US2005/ 020661 [00321
Bi oi sosteres of C nmay be selected fromthe group
w@ovsiiszdng of: NH NH O O HN- -~ HN--~ OH NH2 PEWHBSIBE020661

NH2 NH2 NH2 O OH HN HN NH2 NH2 NH2 O OH NH O\ O-N
NH H2ZN NH2 HO/ H2 H2Ni i 3~NH NH HO / HN=~ HNe<

NH2 NH2 HM/NH2 HN\W/NH2 \( NH H HNy NH2 HN \/NH2 NH
NH2 NH2 14 WD 2005/ 123700 PCT/ US2005/ 020661 [00321

The nedi ator. may be selected fromthe group consisting

of 100311 Ho Bipirpstdges ofpA mapbrglected fypm the group consisting of:

NH

HN—4 )—OH
4 M (7

= =

NH,

O~ "OH

NH

<
HO/ AN NHy

NH.

13



HR2C/ O/ Ny NH NNI NH2 OH I M®R2CIl::) O/ NH
NN-i -Y, HOI\H H2ZCONNHR NHN OH O HONI/I
wOR0O1B7BN0 H wherein Ris H, nmethyl,

cycl oal kpdT/US2005/020661
(C3-C7), and n = 1-10 15 WD 2005/ 123700
PCT/ US2005/ 020661

HO HON O RRNO HN wherein Ris
H, nmethyl, cycloalkyl (C3-C7), and n = 1-10 NNN NH2 H
HO\ NN OH HO NH

[0032] Bioisosteres of C may be selected from the group consisting of:
NH NH o) o)
HN—< HN—< )‘OH )*NHZ
A NH A NH A A
| [ 2 | f . L
NH2 o oM NH, NHg
HN
)fNH2
| =
NH,
HN R //NH O\} 7 \JNH
2 ! N \NHZ HO NF NH;
N AN SN
L ZE Hoﬁl//\NH
HN=( HN=
NH2 NHZ
HN < _NH, | HNYNHZ
Y NH
QO
H
HN NH,
H

14



N O H[0034] In preferred enbodi nents, the nedi ator

may be selected fromthe group consisting of BenOw -
Whe@s423500 | i ne, PCT/US2005/020661

4- ((R)-1-(4-(di net hyl am no) phenyl car banoyl ) - 2-

phenyl et hyl car banoyl ) but anoi ¢ aci d,

4- ((R) - 1- (4- (di et hyl am no) phenyl car banoyl ) - 2-

phenyl et hyl car banoyl ) - 3, 3- di et hyl but anoi ¢ aci d,

4-£§é2-1-i4- ) - y
( dPORZI ny | Bk medipRempy basdenttslirgm shemewn st bamoy!
)-3, 3-(pentanethyl ene)butanoic acid,
4-((S) - 1- (4-guani di nophenyl car banoyl ) - 2- (bi phenyl ) et hy
| car banoyl ) benzoi ¢ acid, 3-
((R) -1-(4-(dinmethyl am no) benzyl car banoyl ) - 2- phenyl et hy
| car banoy ) 'T opanoic a¢id, 4-((R) -
dj et Ay ' NBar banoyl ) - 2- phenyl et hyl carb
hlt ahoi & aci d, and,4- ((R) - 1-
i --'qg%genzylcérbannyl)-z-phenylethylcarbam
Ay1"but anoi ¢ acid. [0035] In other
di rents, the medi ator nay be sel ected

HO

((R) -1-(4-(dinethyl am no) phenyl car banoyl ) - 2- phenyl et hy
| car banoyl ) but anoi c Hciqupr 4- 16 WO 2005/123700

HO®CEFS2005/ 03066
(( - (4 (dilme anﬂﬁ% phenyl car banoyl ) - 2- phenyl et hy
| carbanpyl {$-o met hyl'but anoi ¢ acid. Detail ed
Descripio the Preferred Enbodi nent [00361 The
nmedi at ors of in preferred enbodi ments m m c ApoA-|
function an tivity. In a broad aspect, these

medi ators are nol ecul es conprising three regions, an

,@Ci di ' o~ i_pephilic (e.g., aromatic) region,

The nol ecul es preferably contain

ed region, a negatively charged

& harged, |ipophilic region. The

| ocati ons of & regions with respect to one anot her
can vary bet lees nol ecul es; thus, in a preferred
enbodi nent, the nol ecul es nmedi ate RCT regardl ess of
the relative positions of the three regions within

Hogach. ol ecul e. g eak_LMH, sonme preferred enbodi nents

at e [lor nodel conprises an "acidic”

_ ee r eddue, a Iipophilic anino

aci d-defii ved risi due, and a basic am no acid-derived

residue, |inmkedkin any order to forma nedi ator of
RCT, in othe eferred enbodi ments, the nol ecul ar
nodel can be enbod by a single residue having

acidic, lipophilicafad basic regions, such as for
exanpl e, the am no acid, phenylalanine. [00371 In sone
preferred enbodi nents) the nol ecul ar nediators of RCT
share the

N\
RGO G
oR Ro
wherein R is H, methyl, cycloalkyl (C3-C7), and n =

1-10

15



common aspect of reducing serum chol esterol through
enhanci ng direct and/or indirect RCT pathways (i.e

w0 p@sezEdNg chol esterol efflux), ability to ace¢wESE®05/020661
LCAT, and ability to increase serum HDL
concentration. [00381 The nedi ator of reverse
chol esterol transport preferably has up to 3 am no
acid residues, bioisosteres thereof or any non-peptide
compound cont ai ni ng a basic group, an acid group and
a Iipophmli group. The sequence may i ncl ude:

HO N - X2-X3, or Yl-X2-Y3 wherein: Xl
éﬂRanz i dic ahin |d or bioisostere thereof; X2 is

an aronmatio—qr a hilic amino acid or anal og
t hereof; X a baS|c ami no acid or bioisostere
t hereof ; Vi Y an am no achaein&sisdlienghylbéyslosbet €3C7), and n

=1-Mher eof w thout the al pha amino group; and Y3 is a
basi ¢ ami no acid or bioisostere thereof wthout the
N~ fl pha carboxy group. }fu | east one of the am no or
N gar boxy termnal ou S conprise a bioisostere of an
i no acid. Wen the al pha am no
o’ terminal is present it may conprise
prot egti ng group, and when the al pha carboxy
group offtHe carboxy termnal is present it may
conpri @ second protecting group. The first and
second ‘p«Ot ecting groups are 17 WO 2005/ 123700
PCT/ US2005/ 020661 i ndependently sel ected fromthe
HOgroup consi sting ofy@ fornyl, an acetyl, phenylacetyl,
, pivoly apthylic acid, nicotinic acid, a
m,fftxsfgggre n ranges from1 to 20, and an
phenyl acet yl ,
dl-ter - bu yIH4 hydr oxy- phenyl napht hyl , substituted
napht h Frmoc, bi phenyl, substi t ut ed phenyl ,
d heterocycles, al kyl, aryl, substituted
€l oal kyl , fused cycl oal kyl, saturated
oaryl, substituted saturated heteroaryl and the
The C-term nal can be capped with an am ne such
as RNH2 where R = H, di-tert- butyl-4-hydroxy-phenyl,
napht hyl , substituted naphthyl, Fnoc, biphenyl,

substi tut ed phenyl substituted heterocycles, alkyl,
b t | | |
s aﬁéﬂﬁé@ g SIIn:,Péclfjttg &d Fnﬁ%odlm% g,[ '?1? r{fédéat%l; ftﬁaf e %Xl%!:t@@ M1 the group

conﬁﬁir@:rgi?lB)ghOMéd e lgxlﬁﬁllnleThé{(IS)ebe%(thmemwllatrmcbﬁlenylcarbamoyl) -2-
scranbled in_ any and a | ;
Phe@éﬁbﬂ&ﬁh@“?ﬂﬁlutat“@’@m e ga@?) Pﬁ‘ﬁ&ﬁ Ft§§r38’fn‘})ﬁhenylcgr%am°yl) 2-

phe@%tﬁgl%r% ek, il Q@3 Atahgicanot her enpgdi ment, the 4-((®)-1-(4-
or can e incofporated into a I%hgﬂé@tentl

(dlnﬁﬂl@hammoh)hpmjmarwqyﬂ) hpmmlelhyiqgrbﬁmogm agethylgne)butanoic

acxdr;rg4 Zq%g (}S(fleéuia %Bﬁ-lreglgg: Iailimyl)-eb(glgl rgﬁls)t%lc’hsrl 1bamox1&benzom acid, 3-
(REL ‘?@-@dﬂﬁefh@riaﬂhﬁ@bé&fyﬂfﬁrb@&oylw%hb@}ﬂéthﬂczhhmwl}peomam acid, 4-((R)-

meani ngs as ose generally recognize
1-(4- (dlmethglammo)benzylcar%amoyl) -2-phenylethy’ s%carbamoyl)llqau’temmc acid, and 4- ((R)-1-
(4-(d1methylammo)benzylcarbamoyl)-2-phenylethylcarbamoyl)-3,3-d1methylbutan01c acid.
[0035] In other preferred embodiments, the mediator may be selected from 4-

((R)-1-(4—(dimethylamino)phenylcarbamoyl)-2-phenylethylcarbamoyl)butanoic acid or 4-
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the art. Bioisosteres are atons, ions, or nolecules in
whi ch the peripheral |ayers of electrons can be
w@oovsieBsped i dentical. The term bioi sostere i SPCEUSI005020661

used to nmean a portion of an overall nolecule, as

opposed to the entire nolecule itself. Bioisosteric

repl acenent involves using one bioisostere to replace

arptﬂe{ mﬁthdthe expectation of maintaining or

sl ight nodi fyi ng the bi ol ogical activit f
(@il me s RO L DR ey Kerpariay Y ot gindgbutanoie
acigt hus atons or groups of atons having simlar size,

shape and el ectron density. Bioisosterism arises from

a reasonabl e expectation that a proposed bioisosteric

r epl acenent Dwtdiled Desuption of theRireféresidfroeodimergi ni | ar

bi ol ' | i ;
BB ol B O BCH B PERHES SRDOYERG, B freA sfunction
and S&RRS! ah labrbddiRpbdl, HhBRSBGRABRSIVARN RuRs RUMBAEInS three regions, an

. particulars are known regarding the characteristic
acidioPraegien, of lippphilice Cept aromasick regiany ¢ing eid basie regigl- ¢ Hhe aolecules

BB SEENGEEE B0, ML AHSDPRS . s
uncHkrgdds ﬁﬁé;ﬁﬁl&ﬁrelfgi@h. CEtiebioxatlons ofdietregiods githnespiecietogmegpsther can
are shown below. 18 WO 2005/1237Q0 PCT/ US2005/.020641
varyChetisRy Malecalssd ts o s ésﬁr@#%éfgd (W%EQW%t’k%)m‘?‘éﬁjéﬁ geffate RCT
o A o o3 N
somblpSefdeed erhbod@nents, the melcMaOteriplate o10ONEK] CpinpYsasrnNagidic” amino

aCid:(%l:’)i%gd }‘elglldug,easﬁp%%%ﬂfcZa]ml}lnoHacl\l/g-del:\lrivHed residue, 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.

[0037] In some preferred embodiments, the molecular mediators of RCT share the
common aspect of reducing serum cholesterol through enhancing direct and/or indirect RCT
pathways (i.e., increasing cholesterol efflux), ability to activate LCAT, and ability to increase
serum HDL concentration.

[0038] The mediator of reverse cholesterol transport preferably has up to 3 amino
acid residues, bioisosteres thereof or any non-peptide compound containing a basic group, an
acid group and a lipophilic group. The sequence may include: X1-X2-X3, X1-X2-Y3, Y1-
X2-X3, or Y1-X2-Y3 wherein: X1 is an acidic amino acid or bioisostere thereof; X2 is an
aromatic or a lipophilic amino acid or analog thereof; X3 is a basic amino acid or bioisostere
thereof; Y1 is an amino acid residue or bioisostere thereof without the alpha amino group;
and Y3 is a basic amino acid or bioisostere thereof without the alpha carboxy group. At least
one of the amino or carboxy terminal groups comprise a bioisostere of an acidic or basic
amino acid. When the alpha amino group on the amino terminal is present it may comprise a
first protecting group, and when the alpha carboxy group on the carboxy terminal is present it

may comprise a second protecting group. The first and second protecting groups are
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OHOHO M A\NP\NUNH ~N,p O I! 0 19 WO 2005/123700
PCT/ US2005/ 020661 CGuani di ne Bi oi sosteres (R =

wo@sH9d79%0 NH CN N-NO2 N, Ac N- CO2Et NH NH NH | | PCWRS200$4020661
NH2 ' HIH-NH2 NH2 ~H )Il NH2 ~HJ ~ HI NH -1 H)II
NH2 " H-ill NH S ONH NH NNH2 NH N-OH NANH2 ' NANH2
- - NANHVE ~NANMBZ2 "1 NNH2 -1 NANH2 N JIINH2 HHHHH
NH2Z HNH NHHNHNf=N-NNH S~ NH2 O N~ NH N NJ
o ,)LNH2 H2 NHH\\~ NNNNHN NN NN NH2 N NNH2 N
indepgndepfly-pedectadorpm thengrouyy qqusisting ¢f a figrmpdpamaqetyl, phemylagetyl, benzyl,

pivo?y&%%ﬁh%uﬁdwn%ﬁl{ié [a\l:lﬁ‘,l J\l:ﬁlﬁ\'—%ﬁyn%d—%{&é h Mnlges\ frbm 1 to 20,
and an amide of acetyl, phenylacetyl, di-tert-butyl-4-hydroxy-phenyl, naphthyl, substituted
naphthyl, Fmoc, biphenyl, substituted phenyl, substituted heterocycles, alkyl, aryl, substituted
aryl, cycloalkyl, fused cycloalkyl, saturated heteroaryl, substituted saturated heteroaryl and
the like. The C-terminal can be capped with 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, substituted saturated heteroaryl and the like. The sequence could be scrambled in
any and all possible orders to provide compounds that retain the basic features of the
molecular model.

[0039] In another embodiment, the mediator can be incorporated into a larger
entity, such as a peptide of about 1 to 10 amino acids, or a molecule.

[0040] The terms "bioisostere", "bioisosteric replacement", "bioisosterism" and
closely related terms as used herein have the same meanings as those generally recognized in
the art. Bioisosteres are atoms, ions, or molecules in which the peripﬂeral layers of electrons
can be considered identical. The term bioisostere is usually used to mean a portion of an
overall molecule, as opposed to the entire molecule itself. Bioisosteric replacement involves
using one bioisostere to replace another with the expectation of maintaining or slightly
modifying the biological activity of the first bioisostere. The bioisosteres in this case are thus
atoms or groups of atoms having similar size, shape and electron density. Bioisosterism
arises from a reasonable expectation that a proposed bioisosteric replacement will result in
maintenance of similar biological properties. Such a reasonable expectation may be based on
structural similarity alone. This is especially true in those cases where a number of
particulars are known regarding the characteristic domains of the receptor, etc. involved, to
which the bioisosteres are bound or which works upon said bioisosteres in some manner.

[0041] Examples of bioisosteres for carboxylic acid and guanidine groups are

shown below.
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HS:CNHN HNH NH2 NH NH N-Me NH2 111 NH2 eN NH2
N NH I NH"Y HHNHNGOH Hcl11Ji:* NH2 N NH2 N NH2 1

WO 2005023706~ N~ _ ~N\ N "N N-NR H S H S H H PCHUBR605/)20661

H [0042] As used here| n, the term"am no acid" can
also refer to a mol ecul e of the general fornula

NH2- CHR- COOH or the residue within a peptide bearing
the parent amino acid, where "R'is one of a nunber of
different side chains. "R' can be a substituent

referring 96r'?;9?§’|inA?iF|eBiP\i/@ﬁt?r°@e(ﬁe‘tH’E'EM')I y coded

am no acids. " R" can al so a subst it uent referring
to one—chgy t of the enet| oded
am no aci gs. u e erel rm am/r%y acid
resi duel'—cogfers t Hport| oH othhe amino sci @ whi ch

remai ns after |osithg a wat er 20 V\D 2005/ 1@3700

PCT/ U820§9k®20661 ecul sz\i IS j ojlgx:i\% 0

anot her _ard pno aci d. CVK% use N the t Jagi no
acid ana 6g" refer 0 a strb’ctuﬂal derivat?ve of an
am no acigh,parent c dhpound &hat opf ten diff fromit
byaS|ngIe el ement .Q The ten di fied am oﬂcid
refers tAR2ani ncN—a&rthb bear i /nQN an "R' subsj

t hat does ﬁorr S:pond to ofe of the twenti
geneti calqci}\ﬁ%g Bd amino aci ds. [A943] The protecting

groups on the am er m nal car boxy telNrrpnaI are
mdependé?rﬁley sel e t%ﬁgfro oup conwéu of a
fornyl, &eedyl, cet @vol yl , napt hyl i ¢

acid, nicotinig, acid, a CH3- (CH2)n CO where n ranges
from1 to0, d an anPle of agety, pherﬁ%&ﬁacetyl
di - tert - but/yI\+ 4- hydr ofy\phenyl ,napht hyl Htuted

napht hyMe c, bi , supM\n,tNH ed pheﬂ L
substituted heterocycles, alkyl, taryl, substltuted
aryl, cycloal kyl, fused cycl oal le sat ur at ed

heteroaryl, substituted saturated heteroaryl and the
like. The CG-term nal can be capped with an am ne such
as RNH2 where R = H, di-tert-butyl- 4-hydroxy-phenyl,
napht hyl , substituted naphthyl, Fnoc, biphenyl,
substituted phenyl, substituted heterocycles, alkyl,
aryl, substituted aryl, cycloal kyl, fused cycl oal kyl,
saturated heteroaryl, substituted saturated
heteroaryl and the like. [0044] Certain conpounds can
exist in tautomeric forms. Al such isoners
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i ncludi ng di astereoners and enantioners are covered by
the enbodiments. It is assunmed that the certain

W@o09p0raToE are present in either of the tautoneeT/US2005/020661
forms or mxture thereof. [0045] Certain conpounds can
exi st in polynorphic fornms. Polynorphismresults from
crystallization of a conpound in at |east two distinct
forms. Al such polynmorphs are covered by the

enbodi ment i s_assuned fha certai n compounds
are pr esenthLtaH'dé"e ﬁlé’r'st°a°‘ﬁ’fe?)£ﬁ h@ﬁ'ﬁﬁ m xt ure
thereof. RCT Mediation [0046] To date efforts at

desi gni ng oA—I agoni sts have focused on the 22-mer

Ht st r ult 2, t hgACconsay§HEF r" of NH NH
\Ef% ! N Naﬁﬁu ,l,.@h IEP QEQJ Sgdj sci\g /U\
0(

: 9%k 105; Vehlcafachalapath et aI ﬂl NbIH b
Cbnfornatlon and Biol. Interactions, Indlan Acad.

Sei. B:585-596, wich are gapabl e oﬁrﬂafnrndﬁu N-OH
hrthULc a hehﬂces in the presente of Jipids. (Se
3118 UNS. N Mo NFite3 7@l 48%eqi r et eiHat ;Nept Hale HiNHz
nrnetlcs derlved from nodi fications of thé gonsensus

22-nmer). There are several advantages of using such

reldtively s t pepti conp d to/hdnger [sn. N
Ferbmyanpie. e Shokyaraged atars oft2l ”E\w
2005/123700HP 2USZOOB/OZG’GGl RCT are easi er Hndl

costly to produce they are chemcally and

cooiornatro ally nor, stable e preferr

onf or magi8ns) r e il rglative g d, thelt s litt e

_%W no infr IeggNarN |nter%€¥won§Hthl1 #koepr/k
chain, and the shorter peptides exhibit a higher

degree of oral availability. Nultrple c i es of thepe

rter rudes ntghm ﬂ@ exHDL DL AJSiN
uC|n :ﬁijﬁf a re %
d%pt AFthg h AboR I nultrﬁunctronalrty nay Le N N
based on the contributions of its nmultiple a- helrca

domains, it is also p035|ble th eyen aNgl g e

f UNeLA~e Qf/%ﬂoﬁzzh e.gN T a\ionq andbe
\y\.-,-é/g N R nda Nt e OfH 1§

" he& a’hel i cal Hdomai ns. |n a pr &fgrred aswﬁct o#

t he enbodi nent s, nultlple mmnctlonszf ApoA-1 may be

myM cked by the discl osed nedla or of |mh ar, YNH
-« dlrect Nﬁo a W@Ie S do [e§_<
Nf uM&tio amu gs of ‘wo y acwept@d as| = NH

najor cr|ter|a r ApoA- | agon|st deS|gn (1) ab|I|ty
SSOC|ate mrth PRy osphollg¢ S; (2)Nabll|ty
(Lf)]\

mﬁ te\hié mw/() ' t to ﬂq@te
t er d) nrﬂheNceIIsr The norggujar Ndﬁdﬂators\,J
of RCT i n accordance mrth sone nodes of the preferred

enbodi ments may exhi bit onIy the | ast functiona
];te ﬁt@ﬁﬁze]' ablAs ust}:/d 1I‘reorellnnﬁ1e%g"§ne ‘aminod aci e lso gelilciarttg ae}'n(tlgc\:lﬁle 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
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properties of ApoA-1, which are often overl ooked, nake
ApoA-1 a particularly attractive target for
WO bh@sapsmd i ¢ i ntervention. For exanpl e, ApoOA-I|PCI/USDF020661
the chol esterol flux into the liver via a
receptor-nedi ated process and nodul ates pre-(3-HDL
(primary acceptor of chol esterol from peripheral
ti ssues) production via a PLTP driven reaction.
However, these features allow broadeni ng of the i _
molgsyteehemit igdeined Hearotyr anpgan\asidni Apbicd eptibcthe dgm “amino acid
| n e g . . .
snaldf" Bfers B8 ORISR0 Rl b oS bt gften ditters
fronairibpa sirgjaeleiaenty Gtle smml ‘imodificdcanias acidhiefdrs tr an amino acid bearing

disclosed herein, to facilitate direct RCT (vig H .
an gat {fyent dhajclops B qogrRoad o Reg of itheewenfyog?“%tlaaﬁleecgbed amimno
acigg@nd clear the LDLs from circulation, by redirecting

their flux to the liver). To be capable of enhancing

i nd9048tt RUF, protehéngratoups oartheramiing tprmyingt apdgarboxy terminal are

. referre di ment il L. preferabl .

e 580 Fe SO TR A B R8T o ivrs 2

napthili€acid ! fic@Rid/&id e CHygaldHR-CG0-vewhdre papnges diom 1 to 20, and an
binding sites 00481 Thus of the resear

t } 0 hus, I f
i e il At Ry By P Feer Bl A B ed paphthyl

| d®RHef); g ' 4 2l dubstituted aryl,
G SASPLAD oA SUGLIGE k8Bl L, B9 b o
cyclbaliylgl finied diynlgalkglnfsaturatd beteropnyt rsuhstguich ohiwstiet betefopyyk and the
. to the live 2 WD 20Q5/ 123700 PCT/ 5{ 02066
like &@F h"teﬂﬂnﬁ aioF SERPCY N o™ BT FEQ?S evervsveere?{_ll_l’ dp%ﬂ'buwl'
4-hﬁb&lfﬁ;lﬁieg§19l na'pﬁmgﬁ PabktituiedPhAphEnyl,h Emdk 2 Sighenylj pabstivited nphenyl,
profile,  and subsequently prevent the progression
subsitutadh deteasticlps, el earylhanbsti } s¥elonlku Narh evloaioh saturated

| €S].,0NS....: [.at RCT of the preferred
heteé??’o"%ld?“ﬁ”é‘ﬁ‘%’%%%“%@ﬁ?%%a‘?‘e@ﬁi%?weoﬁksf’t' abl e bulk or unit
dogeget]f or Geitai® .cgmpotmydspéunl exdsdinptanthneyis, forthait ARrsuble isomers

. reconstituted before, use in vi %/ig Oilii‘ rﬁ&ociirmlfat ?td' The d that

inclpgliag gfasisEroBB FRARO MR 48V T HED TS PRRRUTI G [t 18 assumec tha

the QAN AL RATs 48 FrdsOf i SitheP b b ChUtARARRAGAMAY (FASixiude thBRof.
treatnment of hyperlipidema, hypercholesterolem a,

cor[opdly hEentdin dorspards cant éxést spdlEnemphis, fornsa Folwaorphism results
obesi Al zhei mer's . D sease ' cl '

from GrHANHEN PLF SOEBOTS. Ty SR SrcriicP rSC A Sh Jolymorphs are

covertl MRt dniibdindits. O Refssiemsidibhi trRScestainhcomspounds are present in a

endot oxem a causi ng septic shock. [0050] The preferred
certaippsdymerph 61 mirduethasedfy at ed by wor ki ng exanpl es whi ch

chflﬁgg({lgtgornate that the nediators of RCT of the preferred

ts associate with the HOL and LDL conponent
of [ebasima, Tardtes effortset rdesigming AgoAdigenists o focosedigpLthe 22-mer

d -(3- HDLparticles, | | f .
uni‘{a_lqny;_u_chrweﬁd é gp F%Bgsrea%q% @??m%{% gg Mé%ﬁ%r&?xa%%g? alITﬁéS(l),SAr?erzoscleroszs

10(1):95-105; Venkatachalapathi et al., 1991, Mol. Conformation and Biol. Interactions,

Indian Acad. Sci. B:585-596, which are capable of forming amphipathic a-helices in the
presence of lipids. (See e.g., U.S. Pat. No. 6,376,464 directed at peptide mimetics derived
from modifications of the consensus 22-mer). There are several advantages of using such

relatively short peptides compared to longer 22-mers. For example, the shorter mediators of
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medi ators of RCT of the preferred enbodi nents increase
human LDL nedi at ed chol esterol accunul ati on in human

whepatzeoyd es (Hep& cells). The nedi ators of REIT/EHSM05/020661
also efficient at activating PLTP and thus pronote
the formation of pre-(3-HDL particles. Increase of HDL
chol esterol served as indirect evidence of LCAT
i nvol venent (LCAT activation was not shown directly
(invitro)) in the RCT. Use of the nediators of RCT of

RCT s qasief emdr teds cestiyddipmuhice they we\pbemwalém and confoumedtionally more

I t
stab{eoﬁg fie ed conf rma{lease n,l%lﬂ dgle{lv %n% t%‘e’r%‘is? Pﬁfeat Ing r]ﬂ'cra—molecular

e prererre re-set ort

1ntetdeticﬁﬂs lwithin tHeepeptidsain, and the BROGN, peplides RxKids Qﬁh@fer degree of oral
nposition and structure of the pediators of

avaifauity o Mylipks: epmiesspbisse sherier eRtidks Tl bR f Ft fié, DL or LDL
procﬁt:ﬁgqﬂer %ﬁﬁ@f eﬁ%@ Jredi gloyr SresQIfaltB@T lar g;n PhEfd eCh@flough ApoA-I

ver Si ons enuded ver si ons, uded versi ons
multifuecteoklityshaybe basall oanle cmmbutmnabf 1te halitmi@ efheheal |d9mams it is

NN e e

in a FeADEEAR ﬁlahﬁ&fbg’]ma?é EhaiReEe of DiE 9 hbfhcﬂ@-&nﬁfnst Maug iref prefeestd aspect

enbodi nents are generally epti des, or anal ogu
of theenmbetiments, cpuliiplei foetius anp AWQLSI J@py I&ﬁdglmlclcqgclnbg dhg disclosed

medFIBR4E R Fich e diBaSd AT ALadh 00 |0 Lhe

_ rde s rep wth a tituted am de, an
| S04 € Ofhre@ Banédri20 Gaht&3TVp2CT bidSQﬂ@B/@Q@Wlas mpajor criteria

am de or an_amd tic. Addit [ ) .
o S prRcaae o U a8t NI PG Pl g
LCAT g1 BBl %Dhﬁtﬂoeé eMUCEE El18 oIS o fh'kac@[lﬂ yThe molecular

interfere wt structure or act|V|ty of

t he
mecba;pltswd' KT @mcp(a‘darg:e arithgemeimades of theipeafeieed gmbodiments may exhibit

cy for I ,
o e e a0 S0, oAl R1S ep i ol g o ot
proFedléseyt ApbANS whivh irbefganeifledlcly meke dgod-1La particularly attractive
enantioneric am no acids are convgggt%‘ona

targebfor dhesapertie intsghtion. AeT eremple Argést rrstsdhe E‘WS&R%‘%“X into the
live av;ig 3 ?%% to?n?ﬁ&?z{@éd&?roce& atfd ‘rhéovdﬁiga?e%sggfe BﬁIHaDrl:_? r(lléemi,&ﬁgd eg:ceptor of
choRss@ralifiven Benﬁ;rl@ra‘kﬂupmea)g)rn@cbﬂon\gm a PEPRdriven magtipnp Hesypver, these
features allow broadening of the potential usefulness of ApoA-I mimetic molecules. This,
entirely novel approach to viewing ApoA-I mimetic function, will allow use of the peptides
or amino acid-derived small molecules, which are disclosed herein, to facilitate direct RCT
(via HDL pathway) as well as indirect RCT (i.e., to intercept and clear the LDLs from
circulation, by redirecting their flux to the liver). To be capable of enhancing indirect RCT,
the molecular mediators of the preferred embodiments will preferably be able to associate
with phospholipids and bind to the liver (i.e., to serve as ligand for liver lipoprotein binding
sites).

[0048] Thus, a goal of the research efforts which led to the preferred

embodiments was to identify, design, and synthesize the stable small molecule mediators of

RCT that exhibit preferential lipid binding conformation, increase cholesterol flux to the liver
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Cysteine C Cys dutamine QAdn Qutamic acid E Qu
dycine GAy Histidine HH s Isoleucine | Ile
waewsiizesol Leu Lysine K Lys Phenylal ani ne F PPET/US2005/020661
Proline P Pro Serine S Ser Threonine T Thr
Tryptophan WTrp Tyrosine Y Tyr Valine V Val [0054]
Certain amno acid residues in the peptide nediators
o_ft ECTt can b_ef_repl alceddvvi th other am no acid residues
W t hout significant eleteriously aff ' '
by fmlﬁytlrcgaslgggem@ﬁore hﬁéﬁ;@ti FRyerse Wéoﬁét?’%lollitfa}gg*{ Itn i%@rg&d the' plasma
. [ S I :
tipopRiBh f1681e, Pt QP BARITER BB o Rl Homote e
regrept ofieheresdleadtivrissiafs. RCT wherein at | east one defined
amino acid residue in_the

t i i
o s S st oi5bp R bR o g pepared in
bIE BRIk tni&lo8e- f id | : i zad - :
S o B o e Derore

use ar eivoonss eeformileted. | The  prefamed epibadinegtsaimchisieathiegphapmaceutical
.2005/ 123700 PCTE/ US2005/ 0 1. resi S LG .
PR S RRCVRARRRGEL 5] S5p 5 W Al
hypeﬁﬁblést{a_ﬁﬁénﬁiu,ecd?@ialﬁg hedrefik@s€ Gthefd30lbisisFdinbgies; pbssity, Afzheimer’s
deterni ning conservative a%iiqno aci d, substitutio

Dise%ﬁ‘ﬁ moltipdg eregﬁ geaditigns Elatehto 13)/138111'8 i3 SHch A ]&%E@%}aggn’ and
oo BTG EOTS SRR St

phiesselal - dhemirefaired lkambadimenissire dusphted ey weilvies sgamgples which
oSSR i PROGOBGT LBbIF SLTer e oty Spelle i o HDL
and ‘i?ﬂ BEmpifenC BRREHA! hid ic&S iRkeakd eheaBdtentadiod ¢fl HPL and pre-f-

chal ns.” For exanple, the class of
HDLparticles, and lower plasma levels of LDL. Thus promote direct and indirect RCT. The
mediators of RCT of the preferred embodiments increase human LDL mediated cholesterol
accumulation in human hepatocytes (HepG2 cells). The mediators of RCT are also efficient
at activating PLTP and thus promote the formation of pre-B-HDL particles. Increase of HDL
cholesterol served as indirect evidence of LCAT involvement (LCAT activation was not
shown directly (in vitro)) in the RCT. Use of the mediators of RCT of the preferred
embodiments iz vivo in animal models results in an increase in serum HDL concentration.

[0051] The preferred embodiments are set forth in more detail in the subsections

below, which describe composition and structure of the mediators of RCT, including
bioisosteres that can be used within the structures of the mediators of RCT, and protected
versions, half denuded versions, and denuded versions thereof; structural and functional
characterization; methods of preparation of bulk and unit dosage formulations; and methods

of use.

Structure and Function

[0052] The mediators of RCT of the preferred embodiments are generally
peptides, or analogues thereof, which mimic the activity of ApoA-I In some embodiments,

at least one amide linkage in the peptide is replaced with a substituted amide, an isostere of
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hydrophilic am no acids can be further subdivided into
acidic, basic and polar am no acids. The class of
whyasopdtobi c am no aci ds can be further subdi vPCiEUSI0N$/20661
nonpol ar and aromatic am no acids. The definitions of
the various categories of amno acids that define
ApoA-1 are as follows: [0056] The term "hydrophilic
amno acid" refers to an amino acid exhibiting a
hydr ophobi C|ty of less than zero accordi ngi to the
an almﬂer@ anzede sHEEHS u S ddifionalbh OBP OF fipre agids linkpges can be replaced
ol
with SRR S br Mot il piiodtPaich Pmor SERE Ry it with e
structire of Brtivigenf () pepkidss. ( Sl)utab@ am{de) minddie idetieGhre de@ribed, for

exauti gt OB -t HEAC e AER T8 am o acl ¢
exfioaBl | Nohsa usddy HeRh) O BHeC iabdrePhati@ise Forelthd NRAtZRIP encoded L-

according to the normalized consensus_ hy droghob|C|t
enan§iemicdc GMIE 8eidp @reyconvggiional andygre agifgdlowsy 7ghq Dygmmepacids are

o BRI BOLNE S 1 210 L1
Met ('VD Ala (A) Gy (Grabad Tyr (Y). [0058] The
term acidic s A=Y -T2 S - S .

aC',%PIh% Adig @ side Cb?ﬂefLe%r %@in¥61 Of | exSorhiMdA Abbreviation

Acidic amno acids tvpically have pegatively charged
Si de Alghigeé NS at physi ol ogi cal pH due to | oss of Ada
hydr aggpineon. Cenetically emcoded acidic am no Aagids
I nclay aagﬂ,y (E) and Asp (D)nN [0059] The term "baghC

am [ refers to a hydgpphilic am no acid hayi ng
X%@g{j a(ljin pK val ue of gieater than 7. Basic 4 no

|caIIy have positiyely charged side chgpns

&H’Po ical pH due to sociation with hydr(ﬁium
©#9'Cal | y encoded bgsic amino acids mcl&%

H| s Cm%r (R and Lys (K); 25 WO 2005/123700

pPCT/ Hisidis/ 020661 [0060] The term "pol ar anino %& d"

r ef elselevddne hydr ophi l i c am Mo acid havi ng a side'%hain

t hat Lescigachar ged at physi ollogi cal pH, but whi cHMas

at | ehgdinoone bond in which the pair of el ectrordss

shameeylalani@enmon by two ators is held nore cl osdlbg by

one oOprolile atons. Genetically encoded pol ar anmikro

aci dsgkpgd ude Asn (N), Gn (9 Ser (S and Thr (I

[ 0063 cdfife t €r m "nonpol ar anfno acid* refers to Bhr

hydr. ghl.g am no acid haviypg a side chain thatTﬂpS

I 1Tas DOI’]

whi chY®E® pair of el ectrong shared in conmon byv}fv\o
at ons Vigkingener al | yhel A_M

[0054] Certain amino acid residues in the peptide mediators of RCT can be
replaced with other amino acid residues without significantly deleteriously affecting, and in
many cases even enhancing, the activity of the peptides. Thus, also contemplated by the
preferred embodiments are altered or mutated forms of the peptide mediators of RCT wherein
at least one defined amino acid residue in the structure is substituted with another amino acid
residue or derivative and/or analog thereof. It will be recognized that in preferred

embodiments, the amino acid substitutions are conservative, i.e., the replacing amino acid
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atons (i.e., the side chain is not polar). Cenetically
encoded nonpol ar am no acids include Leu (L), Val
w@ Xo5/1237e0 (1), Met (M, Ay (G and Ala (A . [POBEH200$1620661
term"aromatic am no acid" refers to a hydrophobic
amno acid wwth a side chain having at |east one
aromati c or heteroaromatic ring. The aronmatic or
het ercaromatic ring rray contain one or nore
substituents such as -OH, -SH, -CN, -F, -d, -Br, -|
residpOhas PisicalNgg chimiRal prRpgRtics ‘@;@QrR31m1@( @ e amn@( @@@mdue being
replac C(ZI(O) NH2, -C(ONHR, -C(ONRR and the Iike where each R
I'S”i ndependently (C) - CO alkyl, substituted (Cl -
CooossKy| ,Fof @'ltrpos@n)f dﬁt&mih)dhg cotesativeltaatng @id -suBjtutions, the
al kenyl -

aming) R‘W]l%/ |can (‘@5 conveglgythé lc%ss%lg(b BS ubst ) té‘ag}u% ?93 egowo-ge %‘P?li“hc and
hydr&lglﬁglc-- ondirdl gtfiatly of Hﬁ%‘y&b‘élﬁ:ﬂerﬁ&\@l cha@%@hst‘"}’ds'@ﬁh@ amino acid

ere heteroaryl Substituted 5-20 nenbered
side hitier Ghesel twoenm categrviss ceh b¢ Rirdieeelaswifiad info sgbassegpries et more

khet er.Qar
s G TR 5, RS SR o A4 SR SEOBRRRHe e oo o
hydrélwlhc ERAR3Icidhanterimtlial subdidided lrﬁmaéhdmabasﬁh aﬂcbﬁcﬂarsarhmo acids.
hydr ophobi ¢ am no aci d havin

The Riper olckbemobicqRMIEN i cadmobas PP HeB 0 SRl e aromatic
am1r?)n%c§]c% ggxlg?ﬁ%ﬁ @ighéj&kechéa“vﬂloug&tegc}{@s of Mhinols@14s hak daftk ApSA-T are

amno acid residue Cys (C) is unusua
asfdllbwtshat it can formdisulfi de br| dges with other Cys

resi dues or r sul fan i ning am. .no
Th 061 | i t”g}meotprm %}gﬂe ?RSIII(% A u%cé ﬁe S ), AIO- 5 am& eQﬁlbltlng a
hydﬂghcﬂﬁclw Sthess FhhrCRRS Qdcﬂfdﬂ% t‘é'tﬂ@n&ﬂﬁllﬁéﬂ) cdnﬁbn@d(d l‘iyfdrdpho‘almty scale

dé in either the reduced free -SH or oxjdize
of Ewesmarg e, BOB4 geMof ok 479: &Sré%m@m@a?aﬂyeygockeé)hydrophﬂw amino

amd{s: %g:hlgféeljp ??ﬂ @’pﬁls gﬁ %(qé? 9{%{%9 (ngl (QZ qﬁ[ngB) 1% (K) and Arg

(®R).hydrophobicity of 0.29 according to the normali zed
consensus scale of _Eisenberg (Ei §en er

suﬂ?%@ﬂ i t Thesterm "BedrophadicsiBing ackare E?rtgﬁﬂr%gggmgfexmbltmg 2
hydro ol%ﬁ[:ﬁfég Efae?i?r %%& @Q&%fdl@gg?oo@le RiehhioR8 Q51‘1&Qﬁ§iﬁaiydrophob1c1ty

I's categorized as a
scalbwfrménuetgc 188#,nb Mol. BBioh A7 1t2r$st4@ndﬁﬁgettchléy e@@ﬁéﬁi &yydrophobic

classifications_d e \ 0
L R
cateqgories are not nutually excl usive.
Gly?ﬁz\éﬁ?d qg aci ds hgw ng side chai ns exhi )l;l tin

or [958 ph?hfv mm "ehélm agno peidpERiers &2 bydopllie ﬁ%i“l?dé%d having a
e R Rt eBl Mrged side

st BRSO b i
chaﬁ'}d e bh%s%l@gicaw;ﬁ-hdt[wﬂoabss of Wl tiidgee itns Gam’cctallagnq'gded @yidic amino

i bit both arqmatic hydrophobi c properties and
aclqjc;n%{pd%q&lu (E) and Asp (D).

[0059] 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 physiological pH due to association with hydronium ion. Genetically encoded

basic amino acids include His (H), Arg (R) and Lys (K).

t
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hydrophilic properties, and can therefore be included

in both the aromatic and polar categories. The
wa@ppsom7d@t e cat egorizati on of any am no aci d MET/US1965/020661

apparent to those of skill in the art, especially in

light of the detailed disclosure provided herein.

[ 0066] Wil e the above-defined categories have been

exenplified in terns of the genetically encoded am no

acids, the am no acid substitutions need not be, and

|nUWéﬁkalﬂheéﬂdeNW§ﬁm§n®a@ﬂ%Kﬁ@Bw>aﬁ@ﬂﬁmhﬂwﬁ@@¥Qﬁ@ﬂé@WHga

side 8!?2111% Emt %r eeha!rgeacf qatélé%{] oclgégarqrg%r% OV}T].%IC OE%F%EE[AA %lg bonmhlch the

pair @g gleéttdi@sha/recﬁlﬁﬂc@ﬁmﬁﬂ fb|§i lt\aﬂhfd)@ns 1§ledSnor$f¢uSelylby one of the atoms.
addition to the natura yOCCUfrln g neti
Condibumnsoir i e 46 o S Getr ) apifam
pﬁ%i‘fl e 2 0h S'Bhip R T adiBY %g q'S whsk i Ul %}dr‘@ph&bxc amino acid

y occurring ~ non-encoded am no aci ds and
havmg( atskietchainghatrio umhargd af pipBivloglatl pHi amdomlnﬁohﬂswonds in which the

i S OHRY 1 £ 0,85 A5G R, rULI, HSE Ly oy v ot o

atmds”(‘?%u% sidEhaRt & iR tpolal) G@ﬂ:tlbeﬂl,y dicédednionpolexf mindlaajds include
and_other omega-am no acids such as 3-ani nopropi onic

Leu fe), ¥al 37)3Lei(DhivletdMD oplydR) enddladA)( Dpr), 4- ami nobutyric
g?' @@gheﬁ% ofQt ham@a@e(u/&ﬂlgg ?8@“&&‘&5 fo -91’1% of n%'b@aammo acid with a

xanorc¢ acl am novaleric acid
side( &ivea) ; haWiEetahylegst y@ien aromatis avic dstenerdriveial ying. orFhiet hiomeatic or

citrull (G t | al t
hetefmasq}%«y}cgm&%éc%ﬂﬁm of oty ST st e O Rer T O —
PY yg (_FH?@)A_ cl ofaryl atRRi ﬂ@(()ﬁhaJ—C(O)OH ——C(O)OR
n’or guci’n naphtzhyl al ani ne (Nal);
—OpORNI, ﬁh@@)ﬂ\ﬁi&ﬁhﬂé@)m hiad thp ke whaxeaqapfng i pdependently)(Ci — Co)

alky\i sruLé tgg R(gﬂz: b Pﬁg)( %k%}r; 'substituted (C; — Ce) alkenyl, (C1 — Ce)

alky41yf Isus.r,ﬁaﬁaeqmlab@rwmy(, Iab¢4 @zﬁ)a}yl qmbmtmleﬂ |(@m+ o) (@PEniCs — Ca6)
4-tetrahydroi soqui nolin ar box atu{ gS 20 membered
alke(ryh @gbstn@gidgcb h|C@ﬁMllﬁl’gn§ grr( ege.d(i‘ﬁgf gtitute m
hete ilr%lo g 1&1 rgelrflll' Re dubAMtebd fNZ@CﬁEﬁﬁbeljed/ Sdlsteroaryl.
(I >§(‘)k | am nobu Dbu

tyric acid u);
Ger%tlaalrérl eamdedkatmyzmccanam gcidsDatiyde Phedif), ﬂb’p h%)n%ﬂdﬂ HkWVie

g E?iff)gé ?ﬁ%?)‘ﬁgﬁy Plg:rqépﬁ %{}g{nlene §e 355130 % gpo%}légn%'ng Gcid having
an {]157?%3 hy drgc?al%Q @O a2 SGMPH ddS2¥aPRAE o acids include Ala

roxyproline (Hyp), homoproline (hPro), N-nethylated
(A)aﬁalr(é’)afeﬂudé) amdllpdpt oi ds (N- substituted glycines).

[ Ooﬁgéﬂgjhﬁé? g}rlnlﬁno 8§ rgsu{u% oﬁu@% i ‘ﬁhusﬁgﬁﬁﬂ fabCRIdhY form disulfide

be rea categorized based on
br1dé@§ kithQIBE@ resRqCp li’ééﬁiueabr athet suifenyil-cahtaipingppenin eeids.nThe ability of

t of the definitions Vi herein. é
Cye (e (i hes R AG0R STl 1 EEGHELS S d AP 0 2
pep@fag iff %ﬁﬂ&ecﬂe reduced free —SH or oxidized disulfide-bridged 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 understood that for purposes of the preferred
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am no acids according to the categories defined above

are summari zed in Table 2, below. It 1is to be
wap@ensizood that Table 2 is for illustrative peepPUSEE5/020661

only and does not purport to be an exhaustive list of

am no acid residues and derivatives that can be used

to substitute the peptide nediators of RCT described

herein. Table 2. CLASSI FI CATI ONS OF COMVONLY

ENCOUNTERED AM NO ACI DS C assification Geneti cal

embaimsee $YNGR) Betttsepiand 35 Eprledaidrorhiligr BRRBBFIE. mtzyh%%%dmg the

, Tic, Ph 4-Cl Ph 2-F
gene ICM Sé%PB&P%&B%da © hPhe Nongol(ar L? V, ?,(M 23, A,

P [OOESJ]A tAs Bui{H b&/@lpbﬁ:plabdldeby ievalof sthibin MeGhy, theAdbove-defined
at |

categongg Are 1ot g&@a\{l’yl\g:gﬂuléivg _Cﬁgl?s’ ﬁDnEnrd %%g}avﬁ}%?ﬁ%'\%%% exhibiting two
or nﬁ?é Qﬁﬁlcarc}ﬁnﬁﬁ@ b?op'él’tleg,caer@E)rilgluéithﬁ ) Xﬁlﬁtﬁﬂe cﬂbgi{r&s N|P|3} example,
C N, S. C
amm@swd Heieu @&wsmelawmg amma@c Dniptesathdt ateh ey & alihSHBIteaché@ polar
L-
vt PRH 55, 40 Y S, 5 5 o
hydr6pitiBg ropegiibsp ané deannthichuore lob sieinded lynhbcsth cthe amohatic and polar

chem cal properties in lLight of th
categgitsei o HRIBHAC FoBvRUORIAF &y st Al i BRrepig those of

skill G R tpgéalw 1nt1tg%‘f PERL td8iIdRH B stfeprofidddTereidtd | | be

substifuted wit enanti oneric am no aci ds, the
sulpenest ut i Bhide ameabm:ct~d¢ﬁnnd cafdeariss bevedipan exomnplified i grams of the
Thu al so. luded in.th
cond e o Rab e S5 NBHLE by in s

embViig{eRtsfteforB :&@ 19 lresmaed a;pihacgembtmmywemndedjanmomids Indeed,
L-am no acid g->L-Arg) or

mang cifgthe frrefheds ﬁﬁ@“‘%a‘@ @,tlo %fl" RE&dpeontady (g\f%ﬁtl(c%l?% noﬂﬁcoggd amino
a01ds T%QQ 5#3218&?1‘1?199 1§ gg ﬁéﬁ?rgﬁy%é en@t’i&ll?‘ chdotkd afifh Hdlgﬁ amino

es may advant ageously be conposed
ac1daﬁe351klﬁasm the peptﬂe&nmhﬁtommaer@T amyris sibjtiutePayith gaerally occurring

nonepaHIed AU ASETRE R ATRRSHal cavi (y, gut or serum
thagodfie PeRtdifleSonmASMES BittoNEledS bi@oy acids which provide useful
substitutions for the peptide mediators of RCT include, but are not limited to, B-alanine (-
Ala) and other omega-amino acids such as 3-aminopropionic acid, 2,3-diaminopropionic acid
(Dpr), 4-aminobutyric acid and so forth; a-aminoisobutyric acid (Aib); e-aminohexanoic acid
(Aha); S-aminovaleric acid (Ava); N-methylglycine or sarcosine (MeGly); ornithine (Ormn);
citrulline (Cit); t-butylalanine (t-BuA); t-butylglycine (t-BuG); N-methylisoleucine (Melle);
phenylglycine (Phg); cyclohexylalanine (Cha); norleucine (Nle); naphthylalanine (Nal); 4-
phenylphenylalanine, 4-chlorophenylalanine (Phe(4-CD); 2-fluorophenylalanine (Phe(2-F));
3-fluorophenylalanine (Phe(3-F)); 4-fluorophenylalanine (Phe(4-F)); penicillamine (Pen);
1,2,3 4-tetrahydroisoquinoline-3-carboxylic acid (Tic); B-2-thienylalanine (Thi); methionine
sulfoxide (MSO); homoarginine (hArg); N-acetyl lysine (AcLys); 2,4-diaminobutyric acid
(Dbu); 2,3-diaminobutyric acid (Dab); p-aminophenylalanine (Phe (pNHy)); N-methyl valine
(MeVal); homocysteine (hCys), homophenylalanine (hPhe) and homoserine (hSer);
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of L-am no acids. Linkers [0072] The peptide nediators
of RCT can be connected or linked in a head-to-tai
wo 20hi1za10 i . e., N-terminus to CGtermnus), a PCT/US2005/020661
head-to- head fashion, (i.e., N-termnus to N
termnus), a tail-to-tail fashion (i.e., Ctermnus to
C-termnus), or conbinations thereof. The |inker can
be any bi functional nol ecul e capable of covalently
l'inki ng two_peptides to one another. Thus, suitable
hydroxypkaing Ehe)bhamgrzelinsndPro Nemetladatedn afioc peidhand peptoids (N-
groups are capable of being covalently
mﬂm%@#ﬁ@k@@%?o the N and/or C-term nus of a peptide.
Fupob8lonalOthd matipsacdiids@lbendt epecHidatiy hrertidnet] dwtelllﬁcdﬂ-be readily

or, C-terninus_of wel | kno
cateaggogg) Dot PR CHSHVEL MG opiehEREY ngroga%ﬁs i lght of the
ddhﬁ@M@Hﬁ&hd&ﬂﬂﬂﬂﬁornHtlOn [0073] Linkers of sufficient
ength and flexibility include, but are not limted

t 0[0068% o (TP clashificqt@ns of)ylgz @pgtlc@lly -egpaded and common non-encoded
ammg ao;_éﬁ_ccégxgﬁng%ﬁ cgﬁe 01'(1:easr eg g%%b&v%%te ﬁ%n%a%[zgg i/ Té‘blé 9 below. It
is to ®oAdiHB6A Tat lldbléz@ﬁfoailﬁlsfraﬁi}éqmspos&ednlﬁ endadoes ns‘epilrpdrt to be an

all. Instead, the acjdic, pophi li¢c and B b h
exhafivej Higcofzgraing | acidyesidugy afad é?fh‘gﬂﬂges that &xuPe “Sf%éﬁﬁ‘]‘ sfifpte the
pqﬁ%@n%ﬁ%ﬁgk ﬁbqkkﬁﬁﬁﬁdhéeﬁgnnleCU|e conpri sing an am no

ase composi tion ving three independent

regions: an acidic region, an aronatlc or lipophilic

I Tog v Sk AhETH SR AL
h
T e R ST

Hyd¥phBhie €ach nolecule. The trinmeric region peptide may
Aron@fis! St ofg gatral  D- or phg, Nd1) Tig, 'Bie] Rite, (4-401), Phe &FY
anal ogs, and’ani no acid d%evzaF) vas (4-FRAFEd | n anot her
NonBbgf er red var i ajii @na, # he raBuac ulBuG, MeelilglesMeVal, Cha, McGly,
onprising an’ am no aC|dAQgsed trimeric structure can
Ali&xﬁugapped AW &, i pophilicygkpuits) A8, e, akes, arBua, t-BuG,
oxyl térrinal at elthqﬁﬂﬁﬁ@hgqubqngvMe t he
Hyd |cochen1cal properties of the nolecular mediators
Acid t ke advantage of the natural or active
Basmr ansport Ezgr ption) sy %Hlf hAﬁga'Phé{{o NFIBQDB\& IDa@,

naterlals body. @A&Egpmﬂg)qﬂgg D
I—Ielm Igmﬁﬁg ,nE\ Nl i or non- %‘éﬂi 4 Behdr -8R u%%!id@ %m‘ﬂ-p eptides)

g oups: A preferred—enbodinents, the N-term nal

capplng 29 MD 2005/ 123700 PCT/ US2005/ 020661 gr oups
ar qoamjject &thel kot AR G5iALER 1100 E}:ﬁ:bﬁ‘icallmetﬁtlcmed hydel,n can be readily

acetyl henyl acetyl, di-tert-butyl dr ox
catqgaphgdhjohs%dsgr%ghmt W%@hﬁﬁw anﬁ?/rg@mlﬁl )éﬂgp] IGSD Q}fglht of the

def%Hlons p%o%a%q h@xté%{]yl

[0071] While in most instances, the amino acids of the peptide 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-
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substituted heterocycles, alkyl, aryl, substituted
aryl, cycloal kyl, fused cycl oal kyl, saturated
whedosnzEioy |, substituted saturated heteroaryl BEUS1965/020661

like. The Gterminal is preferably capped wth an
ani ne such as RNH2 where R = H
di -tert-butyl -4-hydroxy-phenyl, naphthyl, substituted
napht hyl , Fnoc, bi phenyl, substituted phenyl,
substltuted heterocycles al kyl, aryl, substituted

Arg BxLiys), apylc\hmwt(% T]ﬁm@dw@abaimmageoyalmhea{omosed of at least one

er gar st arura r
D-erp i FhaR, Yoino SR b Lo b - bRl Lo w BT more
stablbiel tlagrﬁldlﬁloﬁfin BETorh10QVity, gEb(étr’eeth thah ape fpedésemmposed exclusively

fLm)IecuIar bi oi sosteres that can be used within
of Lppigqedidy RCT medi ators are shown bel ow. Bi oi sost eres

LinkeRNt @i ning a guani dium or anmidino group serve to
Substitute am no acids, such as arginine. Bioisosteres
cof@Rpi nghe pcamctmnydmtors R sarbeeonuectedins flinked i a head-to-tail

0 ids, such_.as qglu te 10| t
2 30 3 8 g et P QIR 18! SERYENSs o v
term@fud) @Itﬁ@m {a¥Shdheon @E., Olisinithiste C- ﬁﬁﬂmhb‘b?m&ﬁinihmatlam thereof. The
aci ds | ut amat e and aspartate are _contenpl a

linkegj qam@sanyelpﬁ@%@nal mojecnleccappble pé |°P\ial§1tﬂwd€‘tkéﬁge§’m peptides to one

T

capergl‘dlaz_'f lé)d‘nlla% cO-Zeniii2itthitiad NiriZhe 10- @kdl/GINCHINHEBE fGHpeptidR. MikRctional
NH NHO C
groupfswtghie-tor afipehmgupbto ’d(l:e Ic\)fjlslr -ter|_n|121r[}|uch|>¥2 pelﬁlggelgl a’r\Ielee_iPkyol_lwn in the art,

as are suitable chemistries for effecting such covalent bond formation.

[0073] Linkers of sufficient length and flexibility include, but are not limited to,
Pro (P), Gly (G), Cys-Cys,Gly-Gly, H;N—(CH,),—COOH where n is 1 to 12, preferably 4 to
6; H,N-aryl-COOH and carbohydrates. However, in some embodiments, no separate linkers
per se are used at all. Instead, the acidic, lipophilic and basic moitites are all part of a single
molecule.

[0074] In an embodiment, there is a molecule comprising an amino acid-based
composition having three independent regions: an acidic region, an aromatic or lipophilic
region, and a basic region. The relative locations of the regions with respect to one another
can vary between molecular mediators; the molecules mediate RCT regardless of the position
of the three regions within each molecule. The trimeric region peptide may consist of natural
D- or L- amino acids, amino acid analogs, and amino acid derivatives.

[0075] In another preferred variation, the molecular mediators comprising an
amino acid-based trimeric structure can be capped by a lipophilic group(s) on the amino or
carboxyl terminal at either end to improve the physicochemical properties of the molecular
mediators of RCT and take advantage of the natural or active transport (absorption) system of
fat or lipophilic materials into the body. The capping groups may be D or L enantiomers or

non-enantiomeric molecules or groups. In preferred embodiments, the N-terminal capping
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HNM , NH2 HNM/NH2 ~( NH HH HNyNH2 HNyNHZ NH NH2
NH2 [ 00771 Exanpl es of preferred nol ecul ar
whewsazsderi ¢ versions of RCT nediators are sPOIMIS2005/020661

bel ow. 31 WO 2005/ 123700 PCT/ US2005/ 020661

El Q SOSTERE SERI ES: L- AM NO ACI DS SEQUENCE D=AM NO

ACI DS SEQUIENCE HO-O NH HOMONH OH ONH2 OH O / |

NH2 AN NONANNNHHHOHNHHOO NHHOO H2ZN H O

HZN HO- NNHR2 NNp ~NH2 OHOOHO Analysis of

grougs prgcseleried dirorh thgrarouporenfiSidipadf faimeylstcetyt tphewylanetyl, di-tert-butyl-4-
unc

hyaighBhnRE  Beot . G4 FagE Foer Rl GhLBpgal phenst
subs@h@é&hetgraﬂycgﬁ a&g@a@d mibstﬁ;tﬁﬁe raril Ooyc&ﬁll@c,tﬁl%dt dWR)alkyl saturated
S or exa des or

hetea}%xlosglbagmeé ﬁatb@teéslseéav@aylfa@fl W rThgthﬁWaﬂ b°> iefsegbly capped
Wltl‘{ & Ta‘i‘lﬁ cﬁ Q5 n?{ﬁﬂ?%ﬁéi@sllm th il RSy tﬁl%y@ﬁ;ﬁy%g(ﬁ%l naphthyl,

r ono chol estérol effl’ux, "etc
subﬁmatterbwhﬁryu Fama‘ytphém’i, salprtiitured pregnyln slbstlwmdthfpteeocarnm @ikyl aryl,

subsggﬁg?ct Ay %{z%%aﬁ]%@s F%%%gl d e@@{}gg 2 s Tcu?(ﬁ gw%%(r}q gsugstf’iluted saturated

hete?(?ﬁaﬁpdrﬁ&hehll:dﬁra For exanple the nucl ear magnetic

resonance \%NI\/R assays described, infra, can be
Bioisosteres Used Within the Structures of the Mediators of RCT

[0076] Examples of preferred molecular bioisosteres that can be used within
preferred RCT mediators are shown below. Bioisosteres containing a guanidium or amidino
group serve to substitute amino acids, such as arginine. Bioisosteres containing a carboxylic
acid serve to substitute amino acids, 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 acyclic or cyclic structures,

including non-aromatic and aromatic structures.
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used to anal yze the structure of the peptides or
pepti de anal ogues--particularly the degree of 32 WD

wWQQe®512328¥ 00 PCT/ US2005/ 020661 helicity in theCT/US2005/020661

presence of lipids. The ability to bind Iipids can be
determ ned using the fluorescence spectroscopy assay
described, infra. The ability of the peptides and/or
pepti de analogues to activate LCAT can be readily
determ ned using the LCAT activation descri bed,
infraniThe in vitro ard in vi assays des@i bed,

[ hal f - | HE%TNHZ

|rﬁMﬁ{ can be used eval uat e

Vst rMuti on, cholest Biol ef x and ef f gcf's on RCT.
nt, there#s a
n@ci d- based ggpposi tion

| 80] In one p rred enb
ecul e conprisijng an amno @
i ng three indépendent regions: an acidic region, an

aromatic or lipophilic regiong and a basic region.
8, of the regdtons with respect to
ry betmee' | ecul ar nmedi ators; the

:j§_&glative | ocat i
ahot her ca
nBljecul es nediatI regard of the position of
e three regions|within each |nolecule. [0081] In
amgt her preferre odi mentg” tdre aromatic regi on of

the triner may ,gonsist of nigotipic acidywth an
achghgigijgiﬁLQLside chain(s)>LL%§%z£§$n<another
prefer odhaent, the areonti onNixf t he

trimer may consist of 4-phenyl phenyl al ani ne. [0083]

The abb j ions used for th Dﬂ fomers of the
geﬁéﬂfﬁgiﬂgééncoded am no aci é;gﬁfEBmﬁw-case
equi val éfit s%0of fHe one-1ettefCsy l's éﬁo in Table

1. For exaﬁﬂfeNH'R' designates L-arginingyand "r"

desi gnates D-argi hine. Unless otherwi se specified
(eg. "OH"), the N.t i nus i tylated and the
C-terninus i s am dfted. PhAc ndenot es

phenyl acetyl at ed, Bl P depnet es bi phenyl al ani ne.
[0084] Am no aci stituti need not be, and in
certain enbodi nen preferably/ are not, restricted to
the genetically engoded aminotacids. Thus, in addition
to the naturally occurringHQenﬁgically encoded am no
acids, amno acig re&jdues | hé peptide nediators

of RCT may be su %ﬁf;dted Wi t lwHnat ural Iy occurring

non- encoded am no as| ds and yat heti ¢ ami no aci ds.
Preferred Medi at 0085]

the nedi ator may ke

consi sting of BenO\p
4-((R)-1-(4-(dinethyfanino)phenylcarbannyl)-z-
phenyl et hyl car banoyl ) but anoi ¢ aci d,

4- ((R)-1-(4-(di net hyl am no) phenyl car banoyl ) - 2-

[0077]

are shown below.

Examples of preferred molecular bioisosteric versions of RCT mediators
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phenyl et hyl car banoyl ) - 3, 3- di net hyl but anoi ¢ aci d,

4- ((R) -1-(4-
W@ ehosardtgd am no) phenyl car banoyl ) - 2- phenyl et hy| PEF/b8200y020661
) - 3, 3- (pent anet hyl ene) but anoi ¢ 33 WD 2005/ 123700
PCT/ US2005/ 020661 aci d,
4-((S)-1-(4-guani di nophenyl car banoyl ) - 2- (bi phenyl ) et hy
| car banoyl ) benzoi ¢ acid, 3-
((R) -1-(4-(dinethyl am no) benzyl car banoyl ) - 2- phenyl et hy
| car banoyl ) propanoi c acid, 4-((R)-
1- (4- (di net hyl am no) benzyl car banoyl ) - 2- phenyl et hyl carb

tacid, and 4-((R-1-

o)
T

[0086] The nedi ators of the preferred enbodi nents may
be pﬁ:gﬁled using \irtually any ai®<kPown technigue

Bl

for the preparatjon of peptides. For jexanple, thel
ppt ides, yiilazr ed usi ng on¥enyi ofial p- WHse
3 \ggﬁﬁe ¢ phase peptid mnfﬁg@r.. N ] The

nedﬁZ?E?LéofHRCT may be prepared tisi agonvent i ona
step-w se al ution or solid phase synt hegsi
e.g., Chem Approaches to the Synthesi
and Proteins, WHlianms et al., Eds., 1997,
Boca Raton Fl a dnd references cited there
Phase Pepti de nt hesis: A Practical Approach,
At herton & Sheppard, Eds., 1989, IRL Press, Oxford,

Engl and, and references cited therein). [0088] In
conventional solid-phase synthesis, attachnent qi tq§

t

. NH

(see,
Pepti des

fiyyst am no acit® tails chem cal Ind reacting i
cdrboxyl-termnal) (Ctermnal) end w derivq;iz
H} e sy o nyf ofm tfhe carboxyl-terﬁﬁHal ofH t
i ot Nedl Hpha- ami no end of atr

2

9- fluorenyl nmet hyl oxycar bonyl
the am no group which could
FRating in the coupling reaction
side chain groual the amino acids, if reactiv
are al so bl ocked {or protected) by various
benzyl -derived protecting groups in the form of
ethers, thioethers, esters, and carbamates. [0089] The
next step and subsequent repetitive cycles involve
Ana?@%!o%%@u%ré &%Fu%gﬂllc_;ho' term nal ( N-term .nal )
- cid (or term nal residue of the
pefodTse chiad sjrudtarer mwdofnactidne ofitish meditiaye oI Rk afgthe preferred
group, followed by chem cal addit.i upl i .
e PG b GRSt TSP Mo BioSGetin Siesn il order to
selef;ﬁéfctik}Q\é@ﬁﬁ%uﬂ@.n Yof¥ahiple, McSpep@as papijde mabyndshas bz @ssayed for
the entire peptide chain of interest. After ﬂ%?c of
_% to promote

theit hieiligototindhpidndo forabteenprry vaiheliids, tgactvals;

dmﬁg@hh%%mbge&horoughly washed to renove any residua

(Boc) or mﬁtagﬁ

group to pres
react from parti

[0079] Methods and assays for analyzing the structure and/or function of the
peptides are well-known in the art. Preferred methods are provided in the working examples,
infra. For example, the nuclear magnetic resonance (NMR) assays described, infra, can be

used to analyze the structure of the peptides or peptide analogues--particularly the degree of
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reactants before proceeding to the next. The solid

support particles facilitate renoval of reagents at
w@poosgeizen step as the resin and resin-bound pREL/US®0S/020661

can be readily filtered and washed while being held

in a colum or device with porous openings. 34 WO

2005/ 123700 PCT/ US2005/ 020661 [0090] Synt hesi zed

peptides may be released fromthe resin by acid

catalysis (typically with hydrof|uori.c aci r ) .
heligiyj o) ‘ésms%ﬁ@é@q ef Hpidgh) Therbaity do bfokpidh, 8%@%1%?%@“‘?’?% jing the
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| nt[bOSWOdM&heﬂﬁ;éferréd ebetime®] teneomatid fegivol ofathd trimer may

HPLC grade solvents from Fischer Scientific,
COHS%Stﬁtféb W pepylalmp@epurity of the peptides was

by coded
acrp ety et e ubheed e DABRorhCl? SRR L Heuaf enco

amiﬁleczianrgl 0¢1@Ber- c’hﬂ@@qlﬁeﬂeres))f tre me@mssrtscynﬂbelﬁ @pvvmda Table 1. For

colum (Tosoh Biospec. preparative col

e, B SOt PSR r e W hervise
spe irRdi(EN«o1YS! ARMN-20MIhR 19 A0erAkted a8@iMLClterminus is amidated. PhAc
acetonltrl 'e:water 60:40 with 0.1% TFA)]. [0092] All
denp@plph@te@cvm’la@edsym BB’sdezxe@s biphenyialawig se fashion via
t he hase n S -
oD NGRS 5T SRy N B 4R VP Arh s Lbciments
preﬂé?:ﬂ)l)% hi@6o€ Radtictsd By tﬁé géietioglypnooted ansiiceacidsy 'ﬂﬁb;‘m ad@tion to the
(O Bu) and Asp (O Bu). Each Fnoc- protected a
natyggly OGepTieg geBetically ep@sqeﬁ atl}g% @CIQS=1amePoa L rssion i 3@% peptide
I ids and
ek RO Bt 20 A NS HoHE R BRASIAR acis
syndmlbadmndumm (DIC), and the coupling was nonitored by

| .n test. The Fnobc grou were renmoved with 20%
Pre% Eyl\g g P °

SLFEACEHES 0 NMP 30-60 minutes treatment and then

SUCR@8S] Ve In preferred embodiments, the mediator may be selected from the group

._a

consisting of BenOMe - bip — Aniline, 4-((R)-1-(4-(dimethylamino)phenylcarbamoyl)-2-
phenylethylcarbamoyl)butanoic ~ acid,  4-((R)-1-(4-(dimethylamino)phenylcarbamoyl)-2-
phenylethylcarbamoyl)-3,3-dimethylbutanoic acid, 4-((R)-1-(4-
(dimethylamino)phenylcarbamoyl)-2-phenylethylcarbamoyl)-3,3-(pentamethylene)butanoic
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washes with CH2Cl12, 10%EA in CH2Cl2, Methanol and

CH2C12. Coupling steps were followed by acetyl ation
W®@r00ai12310@t her cappi ng groups as necessary. [ OPOBUSA05/020661

m xture of TFA, thioanisole, ethanedithiol and anisole

(90:5:3:2, v/iv) was used (4-5 hours at room

tenperature) to cleave the peptide fromthe

peptide-resin and 35 WD 2005/123700 PCT/ US2005/ 020661
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chai n, as descri bed, r. exanpl
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de  Protein Res. 45:209-21 Schnol zer and
fom(em parb@%Ier@maé nekoDB6 obigapeptide. Tlaelphenaminarepd pbthe amino acid
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ﬂudrBﬁylméthyBﬁWaHﬂﬁyﬂFﬂ{cﬁ) probe $o préend the-adiddg gﬂNais a@mha:ouhltotherwme
al 1985 Am Chem_ Soc.  107:;7087-7083; Nokjhara.e
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’ 9 h
s, pRSTR e o) B SR 85 B il e i
formrdfleﬂ&tsytﬂn;ethwsf estenmcandtcadbamney. O her net hods usef ul
for n i zing the peptides of the s1gf=)
o AL P S P S B ptoctins e
aml}lo-t@l%lnﬁhgﬁlenﬁ%l) A DONB -aA9S a01ﬁ0§953:mﬁﬁm 1eEiptid @€she peptide
produced segnment condensation, the couplin %
chagf)ftp c‘ﬁremwth@falphahenmobﬂdelﬁsaglioan, @H@Eedcbh Clb?@lca addition (coupling)
gni fi i.ncre S
of ?t}enléext b%ifgf(ié 1no act ?glgg ?f)ﬁ%c% up dlt ﬁg }tﬁ)?‘}r;*ggllr g%ﬁ cgcles are
nedebsalyner Sameszé ﬂﬁ&ﬂﬁll@pépﬁﬂe ohaiii hé 1rp)d$r9siu A fter each of the coupling and

.-‘

deblocking steps, the resin-bound peptide is thoroughly washed to remove any residual
reactants before proceeding to the next. The solid support particles facilitate removal of
reagents at any given step as the resin and resin-bound peptide can be readily filtered and

washed while being held in a column or device with porous openings.
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(Sieber et al., 1970, Helv. Chim Acta 53:2135-2150).

Medi at ors of RCT containing N and/or C-term nal
whk@sk231g0 gr oups can be prepared using standarPCT/US2005/020661
techni ques of organic chem stry. For exanple, nethods

for acylating the N-term nus of a peptide or
ainidating or esterifying the Cterm nus of a peptide
are well-known in the art. Mdes of carryi ng other
nodi fi cations at the N and/or C-terninus

o ohT { Smesemed GEDIEF T B ¢lease) (HoRRbayastn DY @cigegatalysis
(ty&Q@?(&tﬁal q offP Gt YR8 %P%&%Q@a@éuc E@?&be%h%fh &?éa@&@ﬂl%lpéﬁtuw1ﬂ0m the

nctlona ities as may e necessary
resuataaamg aheiniiaat cariixyt fiony ogrits libterrn{nabgﬁﬂno @mdevﬁcs@olytﬂcwleavage

oS LIRS LBE S 1555160 B GH blho s i e

syntﬁestlfé'dni')%e of pigisRAPhéflideRtsh YiRh | bekp@ified By bh]}e oaé tof a variety of
des " of carrying other nodifications at the N

chrcamﬁdmrap@m@hhdsnus will be apparent to those of skill
JQ@Z{ tnInf ccovgance Wi)tﬂ e IGPER B@cﬁﬁ'}eﬂtg tﬁé%eptldes and peptide

Ironal i as may e necessary
derlf/ﬁmvlﬁe&@ifol’@ OﬁRCW Waielslygthgsnmdplgl sqliggiake synthesis methods with N°-

chggglé%%ggg,t :eﬁt Hp)(/)o acce(g% gllnggﬁ I%.lslhg ea;\gg}gwk amlde nﬁﬁBHCA resin from
Nox&ﬁ{ogﬂah o(@'éugl it CR} Q?rCHEELﬂ%?hi 3§ hSodN@ahe, KpwAd i Sasrin resin

S6steres Used he Structures of
purdagedVEdinah birish (MiR@Tk§) UB] Other shamipads pad selNentpgvere purchased

oSS SR o LS eI P o
p1pe1mﬁkéz acet1c|'£ H%@icg: 2 I\Ta%ﬁthoﬁ%d‘bﬁd Mvaloic 4ckd (A(Iﬂhd:]l Mllwaukee WI),

- —~——

Ch
HOBY @@M%(%@HMWAAWQOSI Ralf. 1o thh&?f?\ln%a Righanq! g HPLC
grage Qolblé_ll&s from Fischer Scientific, Pittsburgh, PA. The purity of the peptides was

checked by LC/MS. The purification of the peptides was achieved using Preparative HPLC
system (Agilent technologies, 1100 Series) on a Cig-bonded silica column (Tosoh Biospec
preparative column, ODS-80TM, Dim: 21.5 mm x 30cm). The peptides were eluted with a
gradient system [50% to 90% of B solvent (acetonitrile:water 60:40 with 0.1% TFA)].

[0092] All peptides were synthesized in a stepwise fashion via the solid-phase
method, using Rink amide MBHA resin (0.5-0.66 mmol/g) or Sasrin resin (0.6-1.1 mmol/g).
The side chain’s protecting groups were Arg (Pbf), Glu (OtBu) and Asp (OtBu). Each Fmoc-
protected amino acid was coupled to this resin using a 1.5 to 3-fold excess of the protected
amino acids. The coupling reagents were N-hydroxybenzotriazole (HOBt) and diisopropyl
carbodiimide (DIC), and the coupling was monitored by Ninhydrin test. The Fmoc group
were removed with 20% piperidine in NMP 30-60 minutes treatment and then successive
washes with CH,Cly, 10%TEA in CH,Cl,, Methanol and CH,Cl,. Coupling steps were
followed by acetylation or with other capping groups as necessary.

[0093] A mixture of TFA, thioanisole, ethanedithiol and anisole (90:5:3:2, v/v)

was used (4-5 hours at room temperature) to cleave the peptide from the peptide-resin and
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1) H2, Pd/C, H+ n=1 or 2 0 37 WO 2005/ 123700
PCT/ US2005/ 020661 Scherme 2 0 H BOC- N- AA- OH PyBOP,

WO BEASADEM 0 BOC-N-AA-N O'Ph CFICO H n pTsOH POMUSIOORR0661
n=1to4nn=lto40 HO PyBrOP, TEA, DCM Cbz-N O H
H2ZN-FAA-Nn OPh Ph ONCbz 2Nn n ~/ n=1to 4 n=1
to 4 HONH2 | HN 1) H2 Pd/C\ O NAA-N H2N - n OH
n=1 to 4 Scheme 3 O TEA BOC- N AA- OH PyBOP, DOOM

rem?%ll%@é y@%ﬁ?@ﬁg g}:?uﬁgﬁ_%glﬁgﬁ Egpt}%le;;r_liﬁ%_r PX/% fﬂit)ered from
the SiReNaMREE BN WAT vakRQA with TFA (2-3 times). The filtrate was concentrated
into thick syrup and added into cold ether. The peptide precipitated as a white solid after
keeping overnight in the freezer and centrifugation. The solution was decanted and the solid
was washed thoroughly with ether. The resulting crude peptide was dissolved in buffer
(acetonitrile:water 60:40 with 0.1% TFA) and dried. The crude peptide was purified by
HPLC using preparative C-18 column (reverse phase) with a gradient system 50 — 90% B in
40 minutes [Buffer A: water containing 0.1% (v/v) TFA, Buffer B: Acetonitrile:water (60:40)
containing 0.1% (v/v) TFA]. The pure fractions were concentrated over Speedvac. The
yields varied from 5% to 20%.

[0094] Alternatively, the peptides of the preferred embodiments may be prepared
by way of segment condensation, i.e., the joining together of small constituent peptide chains
to form a larger peptide chain, as described, for example, in Liu et al., 1996, Tetrahedron
Lett. 37(7):933-936; Baca, et al., 1995, J. Am. Chem. Soc. 117:1881-1887; Tam et al., 1995,
Int. J. Peptide Protein 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, 1988, Int. J. Peptide Protein Res. 31:322-334; Nakagawa
et al., 1985, J. Am Chem. Soc. 107:7087-7083; Nokihara et al., 1989, Peptides 1988:166-168;
Kneib-Cordonnier et al., 1990, Int. J. Pept. Protein Res. 35:527-538; the disclosures of which
are incorporated herein in their entirety by reference thereto). Other methods useful for
synthesizing the peptides of the preferred embodiments are described in Nakagawa et al,
1985, J. Am. Chem. Soc. 107:7087-7092.

[0095] For peptides produced by segment condensation, the coupling efficiency of
the condensation step can be significantly increased by increasing the coupling time.
Typically, increasing the coupling time results in increased racemization of the product
(Sieber et al., 1970, Helv. Chim. Acta 53:2135-2150). Mediators of RCT containing N-
and/or C-terminal blocking groups can be prepared using standard techniques of organic
chemistry. For example, methods for acylating the N-terminus of a peptide or amidating or
esterifying the C-terminus of a peptide are well-known in the art. Modes of carrying other

modifications at the N- and/or C-terminus will be apparent to those of skill in the art, as will

36



PhnYn=1to4NBOCPh 101) H, PA/ICHNNA4 ,~H

0 2)TFA 1"/ n HAA-NHN n=1 to 4 OH 38 W
wQe®5N18¥00 PCT/ US2005/ 020661 Scheme 4 H PyBEPr/uIH65/020661

DCM H HO CF3COOH BOC-N-AA-OH 0 BOC-N-AA-N\ -/ 0 H2N

\ Ph 0-\ Ph _ OPyBrOP, TEA, DCM Cbz-N O H2N-AA-N O

NNCbz RN/ \ NNAA-N O o Ph- HO NH2 Ph 1) H2, Pd/C.

HN O NAA-H N-<:)4 H2N OH Pharnaceutical Fornulations

and Met hods of Treatne%ﬁgh The i ators %QT 1
modsp IOt I P e 1&15%1 ag @Ay (?dnelc?)ss?’iyegta agh, jermina

in animals, especially mammal s including

bb{?éégfﬁﬁfor whi ch Iomerlng serum chol esterol is

berfo094i al Likewiskutdr azpomple.hoethodsi foi depretertioBiordi Riptspiéng group on

e St S S ETTOTHA S YO s
of RAPRLIoEhe Hnodﬁitﬁlﬁoxﬁ%(m dhd NOREd/o T edphénus will bal’appzrratt to those of skill

I|n1ted to perlipi dem a, and es
ity o V1 e of QARFGISoUR P BT BV S ey g gessary 1o

lﬁng§ea%g ap@g&gﬁgg%ﬁ?glnclud|ng treatnent and

prevention o oscl erosis) and coronary artery
d| sieasy; r Bsdrenoasitisal{ye ageeptaplee vadtat (cngntglr ionts) e@n| htg convemently

ath osclerotlc | aques
prepgre }ogﬁxc @}grmng‘g)ggaﬁﬂh or ogtgert%q oo 5 ﬁs g}ﬁ: d}}/eglglf 151 art.
Biofa&teRl 1B8Ed Wlﬁﬂr feerucetEf 8s MakfteRicaRCaNd

endotoxém a, which often Tresults in septic shock. The

medi0a98ir s Ghe ROThatiaschrmasdeldwaghoresxorplen of siefioda thas fan b used
to synt%esé)ey RCT mediators bearing bioisosteres.
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with other drugs used to treat the foregoing
condi tions. Such therapies include, but are not

WO povstizxiod o si nul t aneous or sequential adm ni SPCHUSINS/020661
of the drugs involved. [0100] For exanple, in the
treatment of hyperchol esterol em a or atherosclerosis,
the formul ati ons of nol ecul ar nedi ators of RCT can be
adm ni stered with any one or nore of the chol esterol
| owering therapies currently in use; e.g., bile-acid

SP¥8 s, niacin, and/or statins. Such a conbi ned

treatnment reginmen rmMy produce particul aoly benefi ci al
sod-henapeut i_%lﬁg_mééﬁp.__si_nce @@ehﬁdxwﬁggﬁ\so/e{b a _CFaCOH _

di fferent targStHi n ¢hol esterol synthegis and

transport; P87 HiesaCind  resins &FFEtt chol esterol

recycling, the chyl onftltbn and LDL popul ation; niacin

primarily 39 WD 2005/ 123700 PCT/ US2005/ 020661 o

af fects dhe VLDkystr TEDbcpopul aftzol; sfatins H
ot-Dkri-BH o,l\eﬁt -o Yyt hest s, dqﬂc&%&%%’ﬁfﬂ%o/\%

popul a inorP (a{D d pe @ imcteasi ng LDL receptor n=tto4

expr 884bn) ;. whetka e wiyedi ators of RCT affect RCT,

i ncrease HDL, increase LCAT activity and pronote

chol esterol effl UXH* [0101] The nediatgrs jof RCT may be

used in cqpj ic'ﬁ@%@}imrt 0 f|rea

hyperl i piggﬁuﬁ—i@hypﬁ c st e?o emH A ior

car di ovascul ar di §ease such as at hettoscl grosi s.

[0102] The nedi at ors—of —RCT Tamm be used 1 n conbi nati on

wWth the anti-mcrobials and anti-inflammtory agents

currently used to treat septic shock induced by

endot oxin. [0103] The nediators of RCT can be

fcgrlcggrkaﬁ ed as nol ecul e-based conpositions or as

nol€eU e- | i pi d conpl exes which can be adm nistered to

subjects in a variety of ways, preferrably via oral

adm nistration, to deliver the nmediators of_RCT 40 the
so6LRcal-ati on”YBBEFDIPEM f ormul gbé dhsaant @ ént __CFaCOH

regi nens are de ib bel ow. [0104] | n anstHer o

preferred ety nmet hods are provided for Ph

aneliorating a or reventi ng one or nore synptons

of hyperchol esterol em a"nd/ or atherosclerosis. The

nmet hods pref erabl y 4 m ni sterigng 0 an 0

or ganis ef fra ér@ﬁ’qﬁémﬁ, BRGY N&QIAV—Q—@—{
e vy ﬁ"‘bn Dre of tlhe undgeed th eferre 0

. . N 9\9‘?88 0 =ﬁ

enbodi nent s {9 Acﬁ’ of ~such conpdl E‘is). The

conpound(s) can be=adm nnsdcer ed, as descri bed herein, Ph

according to any of a nunber of standard nethods

including, but ot Iimted to injection, spppository,

nasal tine; (el ¢gasg| i npl ant, A=ansger mal patch,
and th%?/&gé—cfl n%&ﬁqﬂaﬁ@%{\iﬁmwm of-¢( r ed
enbodi ment, the Jconpoundfsroare ad | st ®Hed oral ly

(e.g. as a syrup,—eapstte—or—tablet)-

—*
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[0105] The nethods involve the adm nistration of a
single conmpound of the preferred enbodi nents or the
w@eiwsn2yor ati on of two or nore different conpoREES20051620661

conmpounds can be provided as nononmers or in dineric,

oligoneric or polynmeric forns. In certain

enbodi nents, the nultineric forns nay conprise

associated nmononers (e.g. ionically or

drophobi cal |y linked) while certain other nultineric

conprise covalently |Iinked nononers (dlrectly

Imnked or pﬁﬁpugb\aCM|nker) 0106] Wh CFCOP%
BO0sefer ' d enbodimeNEsTare de c&cr Toéd vu ct

use in hyg s also suitable for anlna

veterinary us hus—referred organi sms |nclude 40

WO 2005/ 123700 PCT/ USZ®05/ 020661 but are not limted

to hunans non es, canjnes, equines,
feling rc nrwg% i ﬁ%aN gmdNo
WNT&%?“ The TC?he ppéf ehegd embodi {3

are not Fho ns non- human ani mal s

show ng one or nor e synpton(s) of hyperchol esterol em a Ph
and/or atherosclerosis (e.g., hypertension, plaque
formati on and rypture; .cuueliuu rA—ctinicalevent s

such asy heat t at|t &t Nay or str , figh levels
of | ow density Illp'}']T@fh PMH ery | ow
density Iipoproteln or inflammatory proteing, etc.),
but are useful in a prophylactic context. Thus, the

compounds of the preferred embodi ments (or mnetics
) adn%nlstered t

P[? ol eq“h h@d?a%r? oAREVTOYF (R Bl%féi’l%@le%{&ahﬁents can be used to treat

Icularly preferred subjects in this context are
anysdkaéenm zmhmais,ng;pmzélmamb in¢luding domens fpowhich lowering serum

t her.ascl erpsi hi. st or e n
choies@gqlt1§, %e?ﬁfo ]Bﬂlgg vg&wﬁt%tgtb% 0] t}?f“ﬁé‘p w%x % %%rgys‘u%g serum
HDEN @Blﬁ}%ﬁ@ﬁﬁﬂn al'&'tl@:ﬂlngbL@NT tiddgbb&ﬁﬁinge&ol@keﬁwlabfﬂﬁxb bRDRCT is
LDL, VLDL, f DL, or |low HDL, diabetes, or a_fam!|

bennﬁ@g]or §u@f ceidiftnas @aclude, it Eﬂed@él IWIES"idotg hyﬁgrélp{deg]gzt, aed especially
hype gt rﬁltar Cardidia gular-[ilfé ﬁ%ﬁe{sra?ﬁeros%@&% (R dng treatment

rnaceu I cal ornu ations and the use of
andsprehenpbﬁ pa aﬂnélro@ﬂ&ohm) atdde:ordnafyaarmdlsmse hyperosis|ie.de piexenting or
perchol esterol em a oro heart dise

treaémpg @F@g@p]@}:@gl aque%ﬂzvglg & F(l)r?eq%p%chéf qe}%q,icag procedures such

as l%’ll%@ﬁ%?glo th): RhEotfibd cﬁ§c>9§ér§ 1sucﬂ%qb6h'eﬂﬁb9 ah®bitfofSk e, which often
yperiipidem’a, such as inflanmmation, and ot her

reswltsnidi septenshoskic Mha snediathas ok BGilzcan da ysmaloefem linccomb@‘{,ﬁféon therapy

w1tﬁ@£ireéld8.§(gg ug?c? ﬁ?ﬁ:g%ilh %éeg%gg%gc?)h llglt%ge dé%cf% tﬁpxja %. %{ude but are not
limitd fkiRnardeB616H s@tieentl Samitigehtion o€ theldings lﬁ‘ﬁﬂ\tddo ns

perf 3 On]I ng Fto? example, in the treatment of hypercholesterolemia or atherosclerosis,
the formulations of molecular mediators of RCT can be administered with any one or more of
the cholesterol lowering therapies currently in use; e.g., bile-acid resins, niacin, and/or statins.
Such a combined treatment regimen may produce particularly beneficial therapeutic effects

since each drug acts on a different target in cholesterol synthesis and transport; i.e., bile-acid

resins affect cholesterol recycling, the chylomicron and LDL population; niacin primarily
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synthesis and purification of the nediators of RCT

St abl e preparations which have a long shelf life may
wheoosaebsoby | yophilizing the conpounds-either POI/US2005/020661

prepare bulk for refornulation, or to prepare

i ndi vidual aliquots or dosage units which can be

reconstituted by rehydration with sterile water or an

appropriate sterile buffered solution prior to

administration to a subject. { W}%b”ﬂ not her . .
affegis e VL& @%@Lmtﬂaﬁt’%éh%é@ 1%t 1tygho 933';9'“%8315 decreasing
eehprBsfdn); whereas the
the JFHE DU AllpR nd ek RERA A LD AR et B e
medizﬁmal ek RD ufftch RET,aimcraasy ¢H3led invedase IIpGl’eTl getiviie and promote
circulation, particularly when the conplex has a
Ch°]§Ftﬁ‘i° Ui ze and density to HDL, and especially the
6{01((f’1} Wl@%él&%@g HPREBETHMSEO0&1GE Q6hlinct{cdr With fibrates to treat

pre- DL popul ations. The nolecule-lipid conPI exes
hypedipidemmay émp@ﬂtqle}steb@lemma@g/@r g@dquasgwgr disease slchige pthggosclerosis.
ribed bel I 1
| or@ﬁﬁj h elefl% mediators ofgié&T rr‘g 2)%6136 13%%5?&%121??%[&@1;( 4Mi-Ricrobials
and%ﬁullﬂmhhétbmtgbﬂ@ cmrram@dmeto dlesmepthxeshobleinducedﬂm emgotpm

g (rJ ﬁ]cﬂle‘rb{l :g € i ogg%%&hﬁg{ﬂ %%]? ]g%)l[?g:‘rég d 1:1&,(#e:cule—begecgj compositions
or & I}%lgaﬁee H 1d%§¥n§3ﬁ&fe§) WitHhadah ‘?)@ adRinittEred 1€ B@YjSctd A Varﬁgﬁ bf ways,

al'rquots age units which can be reconstitut
Premfalﬁlﬁh%ﬁi raatli administratiot, epi dedivevather modiaters ap R&hrip dhe circulation.

buffered _sol uti i or to adm ni strati to a
Exegyplgra fgrmul %‘i’fﬁ)j‘n‘g\ﬁ‘?}ag'??lgtr‘fﬁllgﬁnsr’?é? ﬁc?&%be% e? nown to
thageofKi | ieghdiier th&fedéd eribdiBentUsRtholi® arepireided fdrfmiehoratmg
nol ecul’e-1ipid vesicles or conplexes To this ?
andmyrme‘renaﬁg Dnaidrappre synwidwd gb é@ﬁ@&oleﬁwgﬂﬁmf‘n@d or atherOSdemSls
SQIes .or, r Q d
o HERERaEAP S LA BAATRES TE PRlRES iy 1R, o
preREMPE aSPhAADLAE Jorwinbie ap fireopormatuadd iofiths preferrédembodiments (or

_conpl exes. Alternatively the nd .can be.co
mirpgtich of F‘é‘fho?qmupihg Jh‘r‘é’é’%’f’%@ﬁs 8% E’Ftafiﬁ’ém?tﬁrefl’haeqrq%scrﬁ’ed herein,
accORIAY f%nﬁ'ﬁ/uéf 4 ﬁfu’ﬁ@&ﬂ Wst&lfdaf@lln@tﬁ%sernhluﬁir% Eﬁ’ﬂﬁi{itqmd foNinjection,
yet "anot her ternative, the nolecule-Tip onpl exes
suppasitoye rfasalnepdlazh ytirae-tétaee gmplanuutammahmthlbdandeﬂ?g like. 5 In one

el P S RIRSE BT s B BSAERS o g o 5 o

capglgémrﬁmmﬁul e-lipid conplexes (e.g., see Jonas et al.

1986, Methods in Enzynol. 128:553-582). [0111] Wiile

t hel0183legoiThe Tﬁ?ﬁb‘?@a@ﬁ@%’e dhe afwinisiation ofa il F\‘Hﬂpound of the
& Th

SRR P GOHDLBudf OFAEH R InBADIER g T

conaytind <l eancie: pmtrided) aenmnetfnem foe ¢h dieteiodoligoneeric empolymgrigdorms. In

| {pid_are conbined f | vent
certain embodiments, the mu tlmerlc orms may comprise associated monomers (e.g.

ionically or hydrophobically linked) while certain other multimeric forms comprise
covalently linked monomers (directly linked or through a linker).
[0106] While the preferred embodiments are described with respect to use in

humans, it is also suitable for animal, e.g. veterinary use. Thus preferred organisms include,
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system whi ch co-sol ubilizes each ingredient and can be
conpletely renoved by |yophilization. To this end,
wa@odogerd7opai rs shoul d be carefully sel ected t oPENES2005/020661
co-solubility of both the anphipathic conmpound and
the lipid. In one enbodi nent, conpound(s) or
derivatives/anal ogs thereof, to be incorporated into
the particles can be dissolved in an, aqueous or
organi ¢ solvent or mxture of solvents (sol vent %
but e nopHissisHolp| Ippansc BB Primgted; CYGefIYIReS, felines, porcines,
vent or m xture of solvents
ung?gigel%i?%§ 0950)1 \Rhﬁﬂﬁﬁe Bl m scible with solvent 1, and the
t vvo[ownut i @hs nettedsriok €. préfetred mabodigleyts atrmeotclamﬁcmwdhumans or

be i ncorporated into -so| nt )
norganebia” Shor e i BF dror TR bioE TOBPSEEgcrojemia andior
athé:Hécﬁé%Qé@ (? %Eﬁér@fbnof)laﬁwﬁﬁﬂﬂmt ddlriyftu s rddsictidnl i@ tclinical events
determn npi ri cal so that the resulting

such @apbark e@acbom of pﬂ;okgpblgb @veﬁtcg lg‘ﬁ)dgp%g hpgﬁgptem high levels of

G T S 5L SO e

con%xle Thes, Hﬂ_coﬂmnﬂesﬂﬂblmqemd(bmbmilmsntﬁ r(m‘zmrm&'atwd thereof) may be
§£I|Ized to dryness. Sone gd?ltlona ¢
st o s MR oRta BRI EEof 287 P Fifr ymploms o
hyﬂe%%@ﬁ'st!ef&éﬁlh %ﬂd/ of th%rdsbfl@ﬁl@is | i m@sbubiRAMefer8@RubEcts P £ context
for long periods and will remain stable. [01121 The
are | spbjshis| slmdng) oo ux:tmmnntle facée fer iathgroseleionis ofediar famjly history,

hypgﬁéﬁ,‘s{mg& Dby Mgl éwaﬁoltsﬁoégﬁglgl o slglfzo(le(gi e ol Bf%Hh olBlefbi, nigh

blob& hﬂgify@etrﬁes vuléviatearblaau eDus \&mmumm of axna HsIuLt anbbaes or a family
vol une ngs conpound/ n chis convenlen

hisfogy of ﬁﬁgﬁa‘\% Ttk blqﬁ»pelafﬂqls@ fipart Pﬁacéf ﬁ’il@f“’e PF &80k BiGcli mbhg preferred
oY SHLLAR BOVt 5 AP  aions
treatinentno X hypredipideayia, h]@mercholettaotqmla atogchapy heest tlisgasd, atherosclerosis,

.facilitate r dratj o .and in no cases, the...
dla{’%&%né’ﬁ’??‘@h i gﬂ%ﬁ Faﬁe’b emE]E‘J‘H%u Cs(cgeao Sy gonditions related o
hyﬂeﬁfﬂ?&’éﬁh%&h%%ﬁhaﬁlﬁlaﬁ&n Ohaaltkedr doaifiohd) Suddh@Sendotoxemia causing

transition tenperature of the i pid conponent of the
septio slriclix es. Wthin mnutes, a clear preparation of
rec tu e
| SORIBH, 5E b L BB BT R 8RBk ST can e
synflaRizbé of Ranhafatiarddagthg iny tealquub rdetdpibtd tith eartiengecBom@sperrtaining to
t he preparation have the desjred SIZ? di stri.buti

synghegis anlpaTi gy 98 té% eBatToRt BETHtDIeBIeppRfigRs¥high have 2 long

sheft i@Bh A0 RPANAE ﬁi‘%ﬂl t Qlet b(')rﬁ Shds—Effer RXPPRLR bulk for
a Pharndci a Super s FPL ?tratlon
refaimbativnogr ta ;pmpawadmﬁuelaahqbets lQS é@tsage Tits whi¢lf ean hesreepnstituted by

a ns. 150 in 50 mw at.e
reh G Fish Sae SBiep) B VB REPEBOPY SRR oftfom, gior o
adfni QAL BXEmbfent ai ning 5 mgs conpound/ m . The

[0109] In another preferred embodiment, the mediators of RCT may be
formulated and administered in a molecule-lipid complex. This approach has some

advantages since the complex should have an increased half-life in the circulation,

particularly when the complex has a similar size and density to HDL, and especially the pre-
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colum flowrate is 0.5 ms/mn. A series of proteins
of known nol ecul ar wei ght and Stokes' dianeter as
wowrdos/1zsohunman HDL are preferably used as st anPer/us2008020661
calibrate the colum. The proteins and |ipoprotein
conpl exes are nonitored by absorbance or scattering
of light of wavel ength 254 or 280 nm [01141 The
nmedi ators of RCT of the preferred enbodi nents can be
conplexed wth a variety of |ipids, including
B-1sar preBed Hidn seopuletionsd, That mplspulerhiids pemplerssc 631 gpygniently be
and/ @ h h abl. e d
pregarrgd b tanf 9Py {qlérg!)nlt g)gfgizetho F‘ déﬁcElb?d llw!n(%%f ngtalbﬁjisgﬂagﬁtlloglygaé\fmg a long
sheBlife phos ph ﬁiaﬁd Bly G#@hilﬂ%orﬁ@ﬁb&ﬁﬂy@hﬂﬁahaﬂl ipchekdireldesveibed below
dlpaln1toylphosphat| yl chol
beipg ﬁlg/q, P%eﬁ%“fﬂ p%?ﬁ’ﬁ]ét ﬂg&; lyaphil 1#‘@1 molecule-lipid complexes can be used to
pregﬁrétb%ﬁ{ Ay ﬁﬁﬁ@%ﬁ'ﬁdaﬂ)‘éf&%ﬁhéﬁbﬁ or to prepare. individual aliquots or dosage
ristoyl -2-pal mtoyl phosphati dy ol i ne,
unifs- \phnlchmmw raonmﬁectbwgnbmt@@@hmth dwl&m‘aa’tﬁm@r an appropriate buffered

mto aroyl hat i dyl chol i ne,
S°1‘i“‘§’t%%‘1’6‘§/¥é‘§m§§ 3@ 3700 PCT/ US2005/ 020661
pal @]iy | phrosateat bibitBER| wélEknown to those skilled in the art can be used to
di ol eoyl phosphati dyl chol i ne
pregarg| Ge prelspHeripigy v esickesnen seipplexes. To this end, a number of available

tec ésphﬁ% Ig%%ﬂngog&h%lh%i gétolhgg%%ﬁféﬁ o)ﬂ?g%n %Eéeﬂ | #8r example, the

corpﬂimmﬁlmhllféyctdsmﬂsat&cb(usm:gpzhbaitb mmd)bmsonmaturhgfdhlqppdwnate lipids to
phosphati dyl gl ycer o hospha

forpy mglesxteéy ﬁbtﬁl@ggw ‘%haﬁ 59%08}1 tbe cXmgmgg w1t8 preformed lipid vesicles

resﬁil'tlﬁgl & ayk bt itehtafby C8T Rlolecule-lipid complexes. In yet another
di st ear oyl phosphat i dyl gl ycerol,

altmaﬁveot}ue m@qwfahmd yhgblgses asn bedmquubsftm@qtqsm giadusisdnethod; e.g.,

: ny? Ioglttpe;1 :ccr)n ! % g??glp%h%: {%ﬁgér 1%?‘1:5 %lelalyzed to remove the detergent and

recdhsm&lt&droﬁohﬂhmsnbl&é-ﬂlﬁw edislecdsa@igiesee Jonas et al., 1986, Methods in
dlnyrlst hosphati dyl seri ne,
F%ﬁbsphatldylserlne brain

ho id
B —

pequhiars phadtuctide pmbleins igafesnd adecashr psidd ecprgdunipilitys patb safety.  In

C%g{?ﬁgég%ﬁt ?c%%éar e%?@%hp Eoiphat I dﬁw&:&}* bpléca(ljé glg%med in a solvent

sys%n‘i? hehRat @b¥%bhBilizé! 346P S Mighdaicat ey | cait BET completely removed by
col i pids, and cholesterol and its derivatives.

1yop1@1_¥[ I@}OHThE @mnda@cémmt pairs shoplhheanaredinlyotelacted tpeafusy pegplubility
of % oﬂlenﬁﬂcé}ﬁ%ﬁ? c%' %o{ulf'f n&‘?ﬂee #Iﬁe ag?ﬁié %B&ﬁm%gl gﬁgpgﬁnd(s) or

nol e Fex “as rve'ingre
deravatlpEWmBIg@ uhere@ﬂ, |t<y bacmecnpa’ated ngr theeparﬁchlest ahl ée fdisrsolved in an

adm ni stration and delivery in vivo.
2qUFQYS RIGHEANH SALETH PEMEEE OF SR (SPRPH TQ%@P@?P%@ EGmponent
is &Q@lxﬂaﬁ int 42 GREPOMNGSaH8RoRENt dialHEE byl sBtheﬁﬁ (solvent 2) which is
formulations in either the formof free acids or
migvalde sithorolvent { handftbe twoolutdna ranametedi dslldrmyativelyetie abipound and
lipl%acla%%'e incorporated into a co-solvent system; i.e., a mixture of the miscible solvents. A
suitable proportion of compound to lipids is first determined empirically so that the resulting

complexes possess the appropriate physical and chemical properties; i.e., usually (but not
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[0116] Injectable preparations include sterile
suspensi ons, solutions or enulsions of the active
WO p@saziizent in aqueous or oily vehicles. The PCT/US2005/020661
conpositions may al so contain fornulating agents,
such as suspendi ng, stabilizing and/or dispersing
agent. The fornulations for injection may be
presented in unit dosage form e.g., in ampules or in
mul ti dose containers, and may contain added
necqgmléiér siatlay &t sizp 0o FIPLA Tl FeANIFR yixturhés fiRpei g fygphilized to
or [ I
e oo oY (Efind RO BELE W ) Hpntue to, failtate
lyoﬁhﬂtzahd)n miTthexd Iophiitzedt pto@luctya’angm'l stbredefor \Am&pc;ndgi@fafnérwﬂl remain
dextrose solution, etc., before use. To this end, the
ﬁbdlators of RCT may be | yophilized, or the
h' ! TKeel‘rjy opRliSLUbEdilct PArh & ROBH st dr8erith P& solution
red preparations can be supplied in unit
or sds;c@agen o rth:smalmulpémmweqmnlm edo $his $nds e hxephiliped poyyder may be
rolo el i
rehydiietich g i RpEa Gl e vl ek Sinbq L ADAL which i
conPéHid it ThBhveabudhj dct‘iﬂh)al’lh atpreferre® egbodiswehictht dyvpbilized powder is

i ntradermal, or 44 WD 2005/ 123700 PCT, 2005&@206%&6
rehydmtﬂhm@cnhoawhaitqu&% prling 95 8, Physiel 0@%‘&% OB ¢lihg gnixture
mayj 'ﬂg{wgé Hat o ¥edb§r Rt %@d fgegacmtﬁtg reBirdtRRl Qn@ChYBSt ases, the

ropho c materi e.g., as an emuision in an
recom@maﬁblabiep shoul)l berconduwrtedest chtamgerates pqrs] tco pr gesater than the phase

sparin sol upl.e derivative g
nSBpnuPar et Pom B8 F bR Fitomondy R Bbrs, o i
prefedtRn AT R Hutel liBRSHS FRlonfxby REVS Y St ens

manuf actured as an adhesive disc or patch which

sl d1B]r el dasdiquetef the rasyling mepoediteiad Pff‘é’ﬁfaf)‘é‘i* &th s elpyyacterized
to cgﬂﬁ gléaltghe con¥%1 )§es il zl%dprel%a?atfo? }?a‘? ﬁg ddRfEdRAL H{Qﬁllbutlon, e.g., the

€ use acl e transderma
sized @8RG AL &T IQDL t el &tiative c[hflmiammgraﬂiy cafA pamtedctol giis end. For

benefit may be achi eved b cor. t|n th medi at or
exagple, R@ﬂ'lag’flg./(tlh §ubq.r%q=ee§ FBRHC éﬁjog y sysqem oan be used.

ThdBiBG Usea lcbRiafhs CICSU%E/P(N‘a@T th 80 %Mrﬂ% eer bﬁ‘ff&abHW 4f 0K typical

use In patients with ischem c heart di sease and
saniwqommmehe 20 ecr @®(énncaohf[:1© 2 GomplsresoramtainidgiS gt ¢ogmogpd/ml. The

cohftap ﬁ%ﬂ Bﬁg Con%iéér‘é)eg u?r}Se%ro nesp(gflr(e (ftvﬂ'l mofle%[lm C&Je‘lght and

Stoﬁ&ﬂ\a@ﬁﬁétan@ wame A Siudah MDIP Agy ﬁi&fe@dlily osdd s ammamsabl alibrate the
ex0|guents such as bi ndi ng agents
1

colynegdhapraipige andriponsoteis copmpiexes équ‘PrH%’Ferﬁiyl?W spiapce G Scattering
Ofﬁ%‘g%’]géé‘%%%ngﬁe&%?%ﬁ! ulose); fillers (e.g.,

Crocrys i ne cellulose or calcium
hydjoogdn pitas p‘nlimlﬁﬁ()rs df ROT ofittespréferrgd embradinesisugm be complexed

LS i Lok ot LN SoPAT SRS R BRI s
ph&gh&gadsgsdﬁgl‘?aﬂl@q{ﬁfas ShERL Sut  dlRe nbAbleke ABY shRil alkyl chain
phospholipids, egg phosphatldylchohne soybean phosphatidylcholine,
dipalmitoylphosphatidylcholine, dimyristoylphosphatidyicholine,
distearoylphosphatidylcholine 1-myristoyl-2-palmitoylphosphatidylcholine, 1-palmitoyl-2-

myristoylphosphatidylcholine,  1-palmitoyl-2-stearoylphosphatidylcholine,  1-stearoyl-2-
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known in the art. Liquid preparations for oral
admnistration may take the formof, for exanple,

W@ 008t1230ME, Syrups or suspensions, or they mayP@EUS2005/020661
presented as a dry product for constitution with
wat er or other suitable vehicle before use. Such
liquid preparations may be prepared by conventi onal
nmeans with pharmaceutically accept abl e additives such

d Iy
palmilayip R BHoBy iy Py R B RIPUAE L HRph AR S mine
dﬂau?(gﬁmoﬁp}ﬁﬁdﬁglycérgp' t hi n ophRpRLidFholRN- aqueouehosphatldylsenne

nond oil, oily esters, Bh ningolipid
phospﬂhactxdtnbthamlarhmct i onlmsehatwl@@rasg@p e offhdygomygtin,”  sphingolipids,

atives (e, propylg toylphosphatidylglycerol,
PhOSEhaﬁé‘ g’)‘?%gnzoat g%hbs (%ﬁh%&{d lneyrrgsr Oeyp%roz? Fons - YR

dlpalﬁﬁtbquhsgph@mmgamrmf fer salts, f | avordls’sgarosdﬂmplilaﬁlgylglycerol
and sweet eni ng agents.as riate Pr

diolcopighosPREHAHBIERFL. KO BT ROy SR DOl acid

dim s%?Bﬁi}goﬁl%&&;lé&ﬂaﬂoﬂrﬁﬁée of the acalpmmmgrmowmdudﬁemmmmme
or ucca

m ni stratlon t he COﬂgOSItIOﬂS I'TB.¥l %
dimgiaeyfpdoehofidsiaihel sdlpaimmomlphw@bgn PFA, atbeain; phosphatidylserine,

s oS OS] SRRty i

galaétb&raﬁ&shd/ee iaapiediRet  s@ybrbgddsor dilhatiptosbatidilcholions (1,3)-D-
for retention enemas) _Supposi é'é:ll es o

man{x@sylel] 3)Riglycadds, @m@q@ppﬂgﬂywlqen ]le?tSW{ 60(;gglcgs(y{l}h%hexyl ether
glycglfpgr ed| 51%01&&%1%%9@'&}4%1%& I y delivered in the form

Aerosol spray presentation from pressurized
pagkiaspr arh@qihuhmemt;ca1 foirmhlatibreofibe pesffersedsembogignents contain the
propel | ant, hl or.od romet hane
molequiag Hﬁ%jﬁ%ﬁf“lslﬂfr]g%t Haig, mdaﬁuiehil%lg SPBRIST 1 e st gredient n a
1catch Shit-bW for Rl@igasitioh Bnd Heliveas & wo.aAs the
phal%?%gg%?l ze%kgtgter gsao the dosage unit nay ben%gterm ned b
compyurpis maycioniginaacidé mgl/cprdoa@jg terpay 2apd/petigs ehying ﬁPmpounds can be

s . and.cart r| d f
1ncl€€eﬁa1|netﬁ (fa ylatioms in at or mis fgrng ‘of queleaécidg J10bastS ®rlif R form o

e formulated containing a
Mﬁfcaﬂ?&c@ﬁtaﬁlh@al&mpound and a suitable povvder base
such as lactose or starch 8{9‘012% The co L, 1j1c1)sn§remulsions
mayl0156] delgjeriahle mapamtions Helde sy FERRSHH c?ourggnser
"8 e Wokhipoiais @y tal @lisdbeontain
of tgg\r%tg\%nwg{eﬁﬁﬁe aﬁ%@??ﬂ&%?ﬁ lggltem The paIl)ck may fgr
forrexatigy egensp rsude ayetsadpending| aigbiligingopnd/ok dispegdng, agent.  The

bl i ster _ pack. ck or i.spens e e Y; .
torrla G it dcisip et PacE PSS PR AT as S it R i Bradps or in
mulTG@se'EBhﬁﬁfé{seaﬁTFﬁhyaé&ﬁaﬁn addeBRplesamdiias. mol ecul e lipid

onpl exes of t preferred enbodi ments may
ithied él:temytl‘eﬁlw thainjegisble famtlatiomaey B gmvé%d in powder form

for 5%%}%%@1@5}0%&}1’( su1 Fich! n%mdg'?l lﬁg ot Nirdit&PHd N&tile pyrogen free

era roU es m ni stration,
wateF) GuErel, Bextrose solutlon etc., before use. To this end, the mediators of RCT may be

lyophilized, or the co-lyophilized molecule-lipid complex may be prepared. The stored
preparations can be supplied in unit dosage forms and reconstituted prior to use in vivo.
[0118] For prolonged delivery, the active ingredient can be formulated as a depot

preparation, for administration by implantation; e.g., subcutaneous, intradermal, or
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i ntravenous (IV), intranuscular (1M, intradernal
subcut aneous (SC) and intraperitoneal (IP)

WO pjosarizons. However, other routes of adni ni stPEI/US005/020661
may be used. For exanple, absorption through the
gastrointestinal tract can be acconplished by ora
routes of admnistration (including but not limted
to i ngestion, buccal and sublingual rout es) provided
appropriate fornulations (e enteric¢c coating a{e i

intrapgesgulap inigaion. oFhugs for W%@plse@l@a?@m Brgresient jay e #5061@“ ated with

sultékﬁg F)g%%ﬂg or Eycﬂo ho'b ﬂvﬂ aﬁ@fesé: %rb\ﬁ' Winsanoiccéd?ﬁ)le oil) or ion
cosa, 5 nt esti ne.
mlngb méshdst at asafpahagytsbﬂabhdieamtagss of., mypaotnglwwh@iﬁjsalt form of

t her ef or hanced conpliance. Alternatively,
theﬁﬁﬁ?ﬁF%?ﬁ%@fon via mucosal tissue such as vagi nal and

reqgp di9 mdgﬁeﬂﬂﬁtlveﬁd MahiRthat de‘l’iﬂeﬁﬂs%rstbﬁs Widnhfag@eed 8 an adhesive
avoid or mnimze ‘degradation in e gastrointestina

disct malatch whigh ylewlmb@m rthtmqtl@p ingredient fermsrauiAngeHSADFYREON may be

useé) EH E@ﬂg‘&‘ﬁfé’gfrﬁéﬁ% 1012 i anc q% lsag gg]edb[ﬁ f?t'?l%@'tﬁ%&feﬁgal penetration of

the hethaliagre@Bat. 1A pe&i’hbdﬁaﬂlﬁn&ﬂﬂﬁ?ﬁbeﬁdcﬁfévbd‘lw lnbglporapn%fmmaﬂators of
route may vary with the condjtio nd, conpl.i ance

RCEfol hopielserepicebpdimgaisis tomsiorsis- st B Slsstos Asbeein patch

- ' fegfis Oof RCT

for L&]lﬁ%}a’cé%ﬁﬁﬂ??sg@ 1g gﬁ%’[ &é&ea%!érﬁﬂlrvgp@{chg‘lgggﬁw t1 Ohe
royoe20jf afod mattadmimsimtloanﬂhesgihauhéctewahﬁpmm%@onsomay take the
achi_eve circu pl asna concentr at,j ons

forfic 05 g1 XBRPL: GBPSIGH FTOHRT nFPBIeD SyRranil Weabs with

phaflBSGiOeS ac@@ﬂt@il@ eR1phs NAth b %Mhﬁbﬁ éen@eggal’g Speg@htidiked maize

Wi

preferred enbodi ments associ ate he
starclampoheinylpyaietdensy @r ahq!ﬂT@P}}@éQPé’H maﬁhykplilfl@seb:n filgiPa k&8 of lactose,

ive
b S of gl By SIORIME b, e, magnestu
stedilfrs etake bnadita)). cﬁsmtﬁ’g/aktg (eq., h@ﬂamgs'cdfgh on csedlarrwﬁetch glmcolate), or
anot her enbodi ment | e ser Ieve

WetHRE HESHt &61S 10 OUBHY lawyﬁ %%%?Sf JATER B’W bﬁtcgf‘%fi?tt%e‘ﬂffh"ds well

know S tHaNarBr Q){(%lﬁlél ReeraR@bhs GrlorADadifinltratidOmhPQake the form of, for
mg/ kg/ hr. [0126] Toxicity and therapeutic efficac

exatripde, \sahmous smls &t ongpendioRCPr @m ey beletesenished augv ipgoduct for

d I
corSA GRS TR SR 5 MBEFFR 0 Sy oy v

prep6€ betddatentiondOftedis hith @Bﬂﬂia@éumﬁlﬂy apckptdde: BBRGMives such as
(the dose therapeutically effective in 50% of the

SUSpRAGINEa 8§H1F) (C-SThwrliid syrupt Feilufpse ENali ok 08 haﬁ@genated edible fats);
emltllg %ggeaggﬁtg (@g Gl 5&1@1&1? hl'?tf U(} scvéhm&;x(e?qdalhfond oil, oily

Xpr es as the rat ED50
estemnl etioyl Iahbh@lgm lfrasﬂumawtilvtegetd)dbl Dﬁa;)t aﬂdaprg@r\tahwmwnmthyl or propyl-

i ndices are pref rr d. Us 0127 i.at
p‘hﬁgro?é@ené%‘?ﬁ g’f Sopee t%ﬁ‘é{) pr Eﬁ% rprtg??‘?aé’&?ﬂ %’P%ﬁpsg & al‘geb%rf%r salfs,

flapb?@, coloring and sweetening agents as appropriate.  Preparations for oral

administration may be suitably formulated to give controlled release of the active compound.
[0121] For buccal administration, the compositions may take the form of tablets

or lozenges formulated in conventional manner. For rectal and vaginal routes of
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in assays in vitro to neasure serum HDL, e.g., for

di agnosti c purposes. Because the nediators of RCT
was®saryve Wi th the HDL and LDL conponent of SECT/IS200$1€20661

agoni sts can be wused as "markers" for the HDL and LDL

popul ati on. Mreover, the agonists can be used as

mar kers for the subpopulation of HDL that are

effective in RCT. To this end t he agoni st can be

added to or mxed with a ru
adminigfragiopr Bsracty e MEREBAIY ij °t Oﬂgu tﬁﬁ &s Sﬁﬁﬁgﬁgg@oﬁg&%&g Shomas)
supp &Tcﬂ%%ﬂnﬁﬂtsdet ecting the incorporated nmediators of

I'Ss can be acconplished using | abel ed agoni
(qogzz] r aBorddabisistsation|byontedationt the apeyesneedisy: et SB%IFVsemenﬂY

dehv%{ﬁg lltbg‘lg;fglfn?l gg%ﬁ?réoll S”}%Ee% ?%?ezﬁ%f Uf?dhn'i‘ gregﬁltéfﬁ?(g?écﬁ§ of & 'hebuhzer

with flet @At M@hMe prefeainrde.ag dfmhbirodiﬂmbrbmeuhgm;l tmthfprp‘ﬂ@qrﬁ@ethane
procedures (e.g CAT . scans, ‘i ans)

dlchlbmeet@ﬂp@mp@gm y:ar@yg fi@pﬁded}r og gasRé;f,tﬂ?e cas? %? p%e%surlzed
aerosg ﬁ% e i o?ﬁﬁ?“t{e@fe{eﬁﬂm@fi b?@l‘ov?&mé gl hlve §J dtidkiSa metered amount.

esl ons where the HDL shoul
CapsiRs agd bMﬁndg@s oheakesdaindbr m‘efm@n)mhallex opansp T 1 ormulated

PCT/ US2005/ 0206 Assays ,For Ana i
contigipe PR B r 67 CTPRHEHTE 4 CRPORCASE o %s&gaé hose or
St&I‘C{lOlzgl The medi ators of RCT in accor dance w th

preferred enbodi rents can be evaluated f pot ent
cl joaRskal aﬂxequawslbyns\/mﬂy,ouﬁsdeﬁlrﬁdv |bFrR§eS§§'§gy‘§

dev1qenwgﬁg IE@IA%/O hlg Ig){}e or Q‘b ﬁgs ggltfﬂél?ﬁ%tc%n{am% {2 aiétﬂ(é’ éhgredient.
The Hﬂ!kl BEElor @kample sbrepies 1ﬁ1¢‘ta1 ofB\Aki’sﬁlc m}npm@ead adaﬂls@geack The pack or

phophati dyl chol EP
disp oM bR B S T g e g ey
Ch 133} €' the%gle A@ hﬁ%‘&ﬁ& g Rt &&&%Mammlplquﬂms of the

er- of npoun ApoA-1 (isol ated from human
prefm@semoamres T eabe hoministned w imy@tlé@bl%gpuﬁ‘d‘éiﬁft gpfeg pioavailability

o tﬁqﬁ%ﬂ%g f eg 821‘; %E?‘? gra} m&%\é(rﬁ“eaggﬁiﬁissﬂr{uon/mcludmg

mtra@?ﬁdu\é P &t@ﬁﬁl‘sdﬁléﬂ(ﬂ\/{) ﬁﬂﬁ@bﬁnaﬂ: sabctutanebgs (SQ) and ;nugmrttgneal (IP)
activity (LCAT actlvatlon)/unlt of q

injectivine.c i cavevers aitet srutes Of FAFENIHEINON TIAYERS ‘és§ 8r examp ¢, absorption

throy(,j@%n (%ent ! %ron?c tl%fal redi ?atnof)e 0@y AR E ¥§ SorABdubed oAl ddhlinistration

exa , a series of “concentrations
(1ncﬁ1fdlﬂgh@;tqmmﬁufw 16 &n@suorﬂ blucaui and guldmlgunh tewips)cEAviged appropriate

Torr e HGTE GABRDYHt P iVl ST Ls Bl o active

1ngr%ﬁ ¢ tllll RihRR eﬁ%ro%menﬁ%rf %’Br@lgﬁudb@il\sﬁmﬁcb andsbr small intestine.
és’ éro to cholesterol ester) at a specif

Oral hdminditration has e adveutpeq ef gasy of wse apd tW@ﬁqrepFr&ap?e.qgcomphance
Alt«? ert?v%{]yt, aa%(ra'mgl(s) Mon® IVI%anEOS%P Qisﬁﬁt Sl a@tv'agmal and rectal modes of

administration may be utilized to avoid or minimize degradation in the gastrointestinal tract.

al
L or d1spenser

In yet another alternative, the formulations of the preferred embodiments can be administered
transcutaneously (e.g., transdermally), or by inhalation. It will be appreciated that the

preferred route may vary with the condition, age and compliance of the recipient.
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e.g., 1 hr., against the concentration of conpound

used, the "specific activity" can be identified as
w0 b@sazateent rati on of compound that achi eves aP@I/ES®%020661

on the plotted curve. Preparation of Substrate

Vesicl es [01301 The vesicles used in the LCAT assay

are SUVs conposed of egg phosphatidyl choline (EPC) or

1- pal m toyl - 2- ol eyl - phosphati dyl chol i ne (POPC) and

chol esterol with a nolar ratio of 20:1. To prepar? a

vedVB5k stBiracuel deseof molreriaemediptoror! BEGT onmelegulelipideomplex
usecg% E géé‘?@’r%? ?ou %ip qﬁi@ﬂ]ﬁ&%og?iéﬁrd ﬁhg%dg)e(agjlgteﬁgé )éclﬂev%dclrculatmg
plasdia&ﬁﬁéén&dtubﬂs 06 1rﬂ mg& ken g/1aibdtal optgiiid| in 2eignal Tivdeksyfterss dgscribed

assay I.s added t.o the d
herdly e R ARRA-h P i AT S o pm e HL
conﬁ)?ﬁ‘éﬂtt bR BaveB) %9&6&25@1@1@6‘ i Alifibns 3@ al%ﬁttﬁx&, d£Hx%5 Thus in one
nutes; Assay buffer: 10 MM Tris, 0.14 MNad, 1

emt@Bifent, gk Toediatorh @fm et hecpdmisisigred Bysiniestien Pk e h&tween 0.5

or .5 mnute C
mokd &5 300 s PG Y Aol EphaitEr BIERD s oy oy be
maiflaBRl byVoktim@is iffusisedr bp intérhﬁlt@lﬂ mfnsompsaidingl $on00.1 mg/kg/hr

2005/ 123700 PCT/ US2005/ 020661 Purification of LCAT

to 1P@!Z!¥11}g/1lior the LCAT purification, dextran sulfate/ My2+

nt 5 fith'éqz saﬂn@d tors of RCT can b

SR, SR OSSRtk o KT b

detcsmamd nising|staydard hmm@grcabmg@hdows Bhefﬂyﬂé@pﬂmr@@énmemal animals

for e (6 Dl GPa g e B Sar O oo Bh e RSB dose

thelﬁﬁcﬁl@i@ﬂ%l bfebBive SA050%, d¥l @8 Rphlatidddethé @obd ra[’do Beeemioxic and
sulfate (MAE500, 000) sol utlon Stir 20 mn

thel@wtlmefffﬁgté if g tsqamuﬁeﬂ@xam 306 BepFRPIEIE. %&gs’( g3tiogkDso /EDso.
Ap(zA-‘I m%Z%Bfaﬁ?an%@H‘c E§ aréeocﬁ uh%t‘?rf)dé&g Lh{/ﬁ E%Iirgg]n

Oth&hEsdsol | owi ng mat er i aI s and conditions were used for
" the p ghenyl sepharose chromatqgra

phe[lq erhgh%glédpg)éi ok RG AZPRIYR og‘@ﬁare eréﬁz(gﬂ@)oadsments can be used

c 0 arsiel e be \Y h
W S HIc e o TN o e

medihtbtsrof RLF asquleﬂe ortithothe HBYL anid/IHPL cetpaenient @fgferum, the agonists can be

YL BT By D g D e

maﬂk€1s-|f‘61* e Bl joplilatieeléf BO1.ghdvafd effeotinlid ROT.LPDhiaad, the agonist can

be added to or mixed with a patient serum sample; after an appropriate incubation time, the

HDL component can be assayed by detecting the incorporated mediators of RCT. This can
be accomplished using labeled agonist (e.g., radiolabels, fluorescent labels, enzyme labels,
dyes, etc.), or by immunoassays using antibodies (or antibody fragments) specific for the
agonist.

[0128] Alternatively, labeled agonist can be used in imaging procedures (e.g.,
CAT scans, MRI scans) to visualize the circulatory system, or to monitor RCT, or to
visualize accumulation of HDL at fatty streaks, atherosclerotic lesions, etc. (where the HDL

should be active in cholesterol efflux).
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apply to the colum., Wash with several volunes of

Tris buffer until the absorption at 280 nm wavel ength
W0 sooappa7oxi mat el y at the baseline, then start PEEUS2005/020661

elution with distilled water. The fractions

contai ning protein are pooled (pool size: 180 m) and

used for Affigel blue chromatography. Affigel bl ue

Chromat ogr aphy [0135] The phenyl sepharose pool is

di al yzed overni ght at 4C against 20 nmM Tri s-HC1,

pH7. 4, 0.01% sodi um azi de. The pool volunme is reduced

by ul et b RkdLARs of(MEHiSeR of MB0drst Chdlest@ol Fiansport
I oadeTon an Affigelblue colum. Solid phase:
wﬂ&la orad, 153-7301 col umm, XK26/20, gel bed

h
ipgg] | oilaﬁ d1%{irygs ﬁﬁl{ﬁﬁmn\é édf%%m?n v/;i‘ﬂﬁﬁfr%grjlecly I@rg?lg%u;ﬁht@\uan be

evalu%%lh% pbféb%lt'fzﬂl am1daufeffmacy Rpplayioph énylroepRasodd g@aple Gy their
0]
abilityjte Egg‘fqte‘nggc leg rnvztrq-h lo'[l.(Lé%T %?slggﬁ é%tga[te(aﬁéfbc%ks()sm\ﬁﬁ%ﬂllamellar
h & N2 QBB 28 7HPalmitoyl-2-oleyl-
ST o S i
phosplidtidgetHoline (RORT) adsradiothbeliad ahiolestarAl AFHPIER edt Wth equivalent
massggﬂef{t]g?r? ﬁ_%g]}g%qq%hiclny éewﬁ%géeﬁéd %8%}1&&1%{ la@&ap uffiRr refidtion is
1n1t1a gad&iu@ﬂl% E@Q‘J’[Uﬁiuﬁﬁbdi Sonpk@nm ghtmak N@lvesﬁpqu{g -1, which was

ConA ph
s e RSB S B 1o
actlvgéj (ﬂ{jﬁh\ﬁaacg %& ﬁ/ﬁ%‘% Bf ﬁlta?%_to%’ﬂil rﬁ&l@é&z{r)mecﬁzﬁoﬂﬁcéﬂﬂ be Icaltmlaued as the

mannoside in 1 nM Tris,
concéntfatiohV€ nfediatceitimt bchac\tes mmﬁm 6 Tnaghivfiqng d708 Iefﬁm%lﬁsa series of
wer e col |l ected

conogytrq}}qnp Of ithe ?oglel?oblﬁg ((W/B 6) 11r{11(‘51n%r &ﬂrﬁ}%l&/ng _IQEH%&) ns°‘ay5@ W G@Lgrmlne the

A”pool
"spe%r't{\é' &iglty" Ror2thel comtgotii@tifie cohbeniratiore waichr axduqytas nm:@nal LCAT

OA-I Affinity Chronatoaraph 0137 ti-
actnahbn r(n By retpeniagd @gn@pmn Wischeles ﬁeg}l %tggc }&F‘f I r'fp,qg 4 spemﬁc

o T B ER v, il s g

e.g. o Eehrc Ozlgl'iﬁ?@t Wﬁsls C(ﬁﬁ:ldmtl“atlbﬁ adfe cormpduind RB&, pthe Zspecifiggciyitysfcan be
e n

idenéipd pethe @g&%g@atgﬁfoé gl?xglgg o qch%%cr;hléfeg \%Lf) %au%% tﬂ?s élogﬁiscurve

Preperatilh/ ongHISsuaaq‘ Riks( PBS) 40 mi /hour. The pool ed

proterm rrac rons (V—14 m) are used for LCAT assays.
The{omill]urmrhes vesgenased dau the tHCAT 1asR8Y @ SLHVs Balpp%%éé of egg

te boynd, A-l ( |
Phoﬁ?hla'%ilylfll*ﬂhé‘e pl(gtgh ufk ﬁé’é‘&ﬂ RR k:))‘r(ggylg;ih\z/)\f pthgﬂggsmg WerY) and
cholesterol with a molar ratio of 20:1. To prepare a vesicle stock solution sufficient for 40

assays, 7.7 mg EPC (or 7.6 mg POPC; 10 umol), 78 pg (0.2 pmol) 4-1* C-cholesterol, 116 pg

cholesterol (0.3 pmol) are dissolved in 5 ml xylene and lyophilized. Thereafter 4 ml of assay
buffer is added to the dry powder and sonicated under nitrogen atmosphere at 4°C.
Sonication conditions: Branson 250 sonicator, 10 mm tip, 6X5 minutes; Assay buffer: 10 mM
Tris, 0.14 M NaCl, 1 mM EDTA, pH 7.4. The sonicated mixture is centrifuged 6 times for 5
minutes each time at 14,000 rpm (16,000xg) to remove titanium particles. The resulting

clear solution is used for the enzyme assay.
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Phar macoki netics of the Mediators of RCT [0138] The

foll ow ng experinmental protocols can be used to
waeletwonsiwat e that the nediators of RCT are ste@l/8S1005/020661

the circulation and associate with the HDL conponent

of plasma. Synthesis and/or Radi ol abelingof Conpound

Agoni sts [0139] The 1251 -1abeled LDL was prepared by

t he i odi ne nonochl oride procedure to a specific

activi tty of 500-900 cpm ng (CGol dstein and Brown 1974
Purificatiproof L@hEm  249: 5153-5162). Bi ndi ng and

de tio P

narb T 1 b Spiss ESAfepaipkfiohARgh JMBCN S LEMBR: of human
plasaedt iiyiise Stoobbal0 1ipOBopnmdetjciast dﬁsmr i(RIDS), (Wdoichl sis esequentially

and Bro 1974 J._ Bi ol

)
chr P el o1 S STEIRTCS 8 LAY ie COBRBET I A pispLgge end. anti-
Apd&qgﬁﬁﬁﬂy(}ﬂm@[{atéé}ﬁjhkﬂ poproteins at 4C with 10% (w/vol)
trichlofoacetic acid (TCA). The Tyr residue was
_r_emz&fmnﬁdiﬂlﬁl\l-Term nus of each conpound to enable its

dination. T u 1,0dd e

o G0 P 9D OO i 6 b s
(MWEb06)580054104866 1Stirl o6lanfdeads @aneif@@ Edresd qaingdes aa1d3000 rpm

fol |l ow ng; the manufacturer's protocol, to a sgeci Ii c
(16 909¥8)i &t § G UsoowermaenichRPSy for Awither pitigajion &ca. pHfmb).
Pheﬁ’{rﬁ@db%&s@@hﬁuﬁaﬁ% tivity (10% TCA) of the conpounds

Was yS >9/% [ 0140] Alternatively, radi ol abel ed
co nnommid s Tbalfdlovengsyatetigs iaud doroltians lmlrft vrgd for the phenylsepharose

IedF -Pro as N-termn agi no aci d.
chepTOERANY x, CHRCITRE aglPOITY 0S5 Lol Teho Uiy  erde
Pha¢®88ladoMimb:NRKSFM@D hesibed dkight BBl @, ¥goBhS17S mfm“aramsngoo ml/hr

X. The synthesis may be carried out accordin

(samplsvashn? @0 n@@ﬂh(hvé@r)gluthms@ mgtn (disprbled myatesyopdfer: 290111}@ Tris, 140

ssolved in 225 | of a

ml\ééc?‘ﬁgt %E 1(\3)?4 g?%a@?( LF%@"%SAFQ% solution (9%

Nazm@] of EQuidibrahtie (:alﬁﬁlnl\ﬂl Tt Gulfehetiedd g NC1 800 ml LPDS and

quid is cooled down to ed w th 600

apnlagjo @lequU’é‘i‘%nWaﬁisWHblSe‘!\?-r%lu"é’(l:‘frﬂ?srﬁ% Sc E?B Haflethe agsorptlon at 280
nm (ARG R Ffbxgna%‘gy'ﬁ tl@%asaﬂfé aaaken b N RRMwith distilled water.

tenperature or 4 hf. Thereafter, the mxture is
Thee fiaetingis empntgitting D(Jé«tlhyilrfep@@ﬁd (ool 5me) 1&henlk pd pesfdofomAffigelblue
h WSH% t he renai ni ng aqueous phase is acidified
chrgaRESBHY-HO and extracted with chloroform (5x8 m ).

AffideE010¢ OBRdIntitdPahe | s dried over Nat SO41 filtered off
and the volune is reduced under nitrogen flowto 5

Thel0338] ¢ y Thaphersdsepharpsedpeny lsr@@u@@ysmig%m‘lﬁﬁgagamst 20 mM
Tn%Yé-I E p]f@e Vé 810 Séo%i%n? %@dﬁep@ﬁé %OBF J;BIGIII%I’ I Iqs e)ﬁ gltra]ﬁltratxon

t ect
(Arpigon t Ymome(ar S(Aﬁal mrand loaded on an Afﬁgelblue column Solid phase:

Affigelblue, Biorad, 153-7301 column, XX26/20, gel bed height: ca. 13 cm; column volume:

approx. 70 ml. Flow rates: loading: 15 mi/h wash: 50 ml/h. Equilibrate column in Tris-
buffer. Apply phenylsepharose pool to column. Start in parallel to collect fractions. Wash
with Tris-buffer. The pooled fractions (170 ml) were used for ConA chromatography.
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Berthol d, Gernany; reaction yields nay be

approxi mately 90% (as determ ned by LSC). [0141] The
webdosnzd70r m sol uti on contai ning 14C conpound XPCHUSZe:020661

directly for synthesis. A resin containing am no

acids 2-22, can be synthesized autonmatically as

descri bed above and used for the synthesis. The

sequence of the peptide is determ ned by Edman

degradation. The coupling is performed as previously
Co ept that HATU
( C@g%f;]az ahgoZ¢ ?ﬁé 15’1%19 liodi- Who Aduced via Amicon (YM30) to 30-40 ml and

tetranme ur oni umhexaf | uor ophosphate) is
dlalyﬂéc‘eigafrabt‘ynA Lqmﬁdlgl hmﬁee@ldmw TrigH(l p§7 detod hé%ﬁi‘r-yl i gL MnCl, 1

|
i e e
(Pha?f%la) céﬁﬁhrk otkEs/40) 231 bedChebghirgidken (TDmIoFlewsatest lpasling 40 ml/h

radi ol abel ed co d b
wastieg fvalﬂEsuattmgénufﬁ;sb P A GROTAD P TG 3 A s spgpmmoside in 1
r the
mM (r’][plét SI(I Ag Wifﬁ rﬁ)tein}] %‘tsage]tgog?gfﬂ‘le% egg‘fﬁi gﬁ@/ﬁﬁ ngr? oﬁﬁ&itéd €d0 ml),
and BB LRSS eduddl 69 dlt&ﬁwfrﬂtmﬁ (EMB0) mkddnmht Tlm.(EQanpQ;Ol Waggivided
intervals for assessment of radioactivity in plasma.

in 2 54 aliqporn odichzay BoredEr2052005/ 020661  Stability in
Anti'M%%Ii?ﬁMW& ?ﬁf%ogila% g of |abeled conpound may be

=T Xed Wt 1 of resh human plasma (at 37C). and
d fel{ﬂlpvpl at emeAphAfI afﬁmdu ehremytogta@hy roes Parfpesd gp Affigel-Hz
after a ncu t 3
matqty |(%}oa%£ %)nw?lgch th? Iap ab); %a}f?rb%lf dﬁ@(ﬂg(lnl%?err)llﬂy Column:
}(Id’éﬁ'/{ﬂld1 188 168A1U aﬂ‘hch@ld#ﬁle@J eqzulibra(tvd with PBS pH 7.4. Two mi of the ConA
[ 6rof orm met hanol . The_sanpl es arge

pook ue disdyzed gfalsié ons 44pines BBR dafors dohauns, o0 iy eugn Flow rates
ragl e
ot 8 A P SRSy ol atan b

(0]
usecp%rqmﬁr Q@éﬁtﬁ]ﬁ ([ﬁa(bolmrl’)n is apgbne@tbid owight Duli My Citrase puffpropH 4.5) to

Pre-13 Like Particles
ety e 190 TR PRI 15 LB PP AT vith PBS,
PhaflfflinkticshrTheMedia@id¥f H@r Obtain top fracti on f ol | owed
y Superose b gel filtration chromatography
sefarsfle Hke following arperimprpdreioesln gan bebra e demppstipt that the
ust zonce t
mecﬁ#gpgl Q)’c'elgﬁfl' %L)l e: 1}} % SEeilatic at{o?i An(an;%se<|§cr113t% gﬁthgﬂgé 'ﬁDchBﬁ‘lponent of
plagi®f er m ned by Bradford proteln assay. An aliquot of
300 [ [s renoved fron1the |solated HDL preparation and
esia bnd/er "1 3ef Compaundeagidi®ound (0.2-1.0 gg/l)

Forojy nosh : I b Sodind¥auRhl0BS proced
are[ 3Mjl yzgL | nc %&i LB ‘%1 ?rﬁ%amu ni nglj 100 | procedti®

to Phypstifit agticnay cﬁ'a500|qﬁ)0an1mtnlﬁ1gu€Goldstem and Brown 1974 J. Biol. Chem.

249:5153-5162). Binding and degradation of low density lipoproteins by cultured human
fibroblasts were determined at final specific activities of 500-900 cpm/ng as described
(Goldstein and Brown 1974 J. Biol. Chem. 249:5153-5162). In every case, >99%
radioactivity was precipitable by incubation of the lipoproteins at 4°C with 10% (wt/vol)
trichloroacetic acid (TCA). The Tyr residue was attached to N-Terminus of each compound

to enable its radioiodination. The compounds were radioiodinated with Na!?*I (ICN), using
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di lutions of |abeled conpound. For exanple: (i) 0.20
g/l conmpound: HDL ratio = 1:15; (ii) 0.30 g/l

w@oovpozaToe HDL ratio = 1:10; (iii) 0.60 g/l conpoums20pEN20661
ratio = 1:5; and (iv) 1.00 gg/l conpound:HDL ratio =
1:3. Follow ng the two hour incubation, a 200
aliquot of the sanple (total volune = 400 1) is
| oaded onto a Superose 6 gel filtration colum for

| i poprotein separation and analysis and 100 | is used
Todo-Beatist Gioron & hewicals) raadi iewing thy memdeirer npsRietokt oo specific

act191 Nedh 2t R ogy/l% XH&BcHalk/éng { BkGh sf‘ak% %&ﬁog]rz%ﬁﬂﬁ(m% TCA) of the

ocrati1on ecul ar

conipolﬁﬁ&f@is@lﬁa}fswd%i ons can be determ' ned by incubati ng
| abel ed conpound wit rotein cgl.ass

h h i
anclovithL ) *AHEa YA AT 60t o4 FEMBTPCE PEHE B BPaE B coupling
14Cg£&?e?ieﬁmoé—|ﬂo ad-Ble AEMhBLaBiE acidSoLated o, P§Bl§mﬁc act1v1ty 9.25

ensi t radient ultracentrifugation at d = gT
GBa/minqiiu natrf be dseldnyF FlLecsymﬂiema oflgheled goBHs @@Mﬁlﬂm&?(z el'he synthesis

clusion colu a
e B B A TR M RS Pt ah o
mg)l bf anlaPéleB)L-X l&@hsﬁMvNaGﬁ 228 meEDsr% Nmzdco@ sORftida NBY .added to a
Label ed conpound is incubated

sollﬁtona(9%d}§41§&gh‘éf ROVRGEI PR - agelggd Pxe T%TB%Q isopla down to
o &R BT St s oo

in ©aSed DMRED rshalreaea:tenbotmteynpetanﬁlm(mﬂ‘lgl)r i $heriexiead, vhet mixture is

0.2 n. . ..C 0 t ock o /) .and th
extgiedyigr T BBE Gt borniena i iy THE Sotefing pgyepus phase i
ac1c[1ﬁ3&§flth/3f)%eﬂcl BsdiBatabRd Wil chiorbforral(5:3¥/fat). AMhedrgAitOphase is dried

m) is renoved for determ nation of the tota

(0 )
over m §8et filidred off enq;the vielpme ig gedgcesicynder Rifpgenflevp thd mig The purity
a I I
was destlgn m(},f 2‘5 ﬂ)ﬁe?ﬁggflagg)ugg t1 x@xﬁ/@,{ﬁti{gﬁlﬁéfﬁhg&ef{PTLbesﬂlcagel
60, aNjerdd e(dertrﬁnﬁ.) Mthg/(fkf detteictionKBe.g., andiotieenis@ nplritg:Linear Analyzer,

centrifuged at 100,000 r 300, 00 for, 24.hqur
Berffold, GerimAmA repction pds Ay g, .algmgm&teiv e R FTERALS SO
ul t fpagfNt 1 ithy gﬁloro-Eg'ﬁn sé1888 Edrﬁﬂmﬁ? PRT_BGhANMNd I8 is used dlcl)rectly for

fractionated by renoving O iquots fromthe t
syndfesxsaclA sesitplcentaingry amint atidof2-22, feaackd yrthesiged @t@aaﬁcally as

each ractio sed for countln The
desfitg@l 3RS SO ° PieeSpHBSE G PRI, Mome FoRudc® ghibined by
Edmh@abdrdisioh 3 The c6@BIIRSH @effoﬁ@dq;@ rmaumly dd@cﬁlﬁ&dtﬁxbé}ﬂ that HATU
Sel ective Blndln? to HDL Lipids [0147] Human pl asma
(O-7 yqugnaoﬁwelal--éa 1t%32etram@hyhyenlu@é}exaéwarorb@sp&ats} % referably
used HRGdaR s gecoﬁﬁ c ;}ﬁﬁg Qgth?ﬁ%ﬁbel-g@ BrdobROROL £ AP ot ¥anually.
Separat e Justlng t ensi t
Pharmacoklnetlcs in Mlce

[0142] 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 mouse chow or the atherogenic Thomas-Harcroft modified diet (resulting in severely
elevated VLDL and IDL cholesterol). Blood samples are taken at multiple time intervals for

assessment of radioactivity in plasma.
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1.21 g/m and centrifugation in TLA 100.3 rotor at

100, 000 rpm (300,000 g) for 36 hr at 4 C. The top 900
w@boofiizB7800 gl fractions) is taken for the anaPgBUS2005@®0661

gl fromeach 300 pl fraction is counted for

radi oactivity and 200 gl fromeach fraction is

anal yzed by FPLC (Superose 6/ Superose 12 conbi nation

colum). Use of the Medi ators of Reverse Chol esterol

b ASport o Ani mal Model Systems [0148] The efficacy

rs of RCT of the preferred enbodi nents
36114%? dEPRS o MR ddniRbRd tnfayOcFe sisvarwisu2tmbbg fresh human
I'mal nodel s. Preparation of th

plasrrﬁhm (B16C) pidi ﬁm«tﬂn et pesdisiely Goonsp! SHAPIP) G B Bgeys of
mcube’g #Eﬁ %an egn%da?g) g@ﬁ&?{%h&%ie@ Fht BPEﬂ@ctlﬂ@ the lipids with an

ow ng the chol ate dialysis
equal”ﬁgﬂﬂg .of The (php sibelférpi:sheihsnali Sl S&B@lesl are deaded o pyreverse-

d d d
phasg I%SS &ﬁﬁa q%ﬂlngﬁﬁg%s “t?‘ﬁé(f 1ﬁ‘né I“flfrﬁp %eagéer? éen Q?‘pgyé}d?j ‘tnin) of

Ion O

acetomtl%%erf%rmumng IWOTFJA)‘ ' Elﬁhbﬁpﬁoﬁdﬂs ssdloviewled by ihsbftance (220 nm)
lat e (43C) and the conpound solution is
andradidaﬂw&'y a 3.1 phosphol i pi d/ conpound wei ght rati o.

The Lﬁr i L ubat ed overnight at 43 C and

ik hr), room tenperature (24 hr) and
CHO 245 hr Yunmth HDIL hagBe BbRRgas Kidr dmbifyeulirg k:cafag@lgatlon at density

umes) at 53 WD 2005/ 123700 PCT/ U
d = t.2hpenldo @b@mp‘@p ,f{acthqq@lleg(ﬁ%| @ﬁégerﬁﬁps Beg(%g rrigt 108, c%romatography to
sepaliag oﬁ?{% o@h T éﬁ Sf@elﬂso Msd1Me@ B0 Afchicl torai@l caficefifration of

terization of the
1.0 th@H0 wmcyh?hemgfml sapnelbdRead bh ptogein p@rﬂau]detpﬁémﬁ(é by Brgdderd protein

et ahe o 2 06 UL LSl Y BT e
w1thpﬂf0t L ia%@le{i Sohfieid (0. 24.0bYe/IBaBE WO Qotids et ﬁﬁ?ﬂ pHditipledseparate

centration in each fraction., Fromthe e
1ncubaliommre arradyzsi icbulingael blask capteipdng O @Pmyﬁ@goglcﬁﬂ éalme and four

c i on of
dﬂu"ﬂﬁ}lsrﬂ% gatsb %iﬁ&mpﬁ%ndc%%g%g s 1 Kl)tne Cﬁ%?ﬂoﬁﬁaohﬁd ﬁg{%raﬂb Red1s; (i)
0.30f /|b1 , Ol:igdi Hﬁamlau@ﬁgdld;m:) 0169 gighul cbrnqpemtd I(I,ELﬁﬁth Ha:5; and (iv)
i
1.00keg/ ulafroénmﬂ}i@mafelﬁﬁ 1\3’% 5%8{5% V*@a' *E“ﬁ’ @%g gllcg‘gat’%% #2600 p aliquot
of t}g hsgl%\%eé) gh@i JhGREROM, G %"R)'a@éﬁ 120 QrsubbroB@6 Il filtration column for

expressed as conpound) in a singl
hpopm,teﬁnc tapamtmmancbauabfsmlang 1Q@uhi5 upgd to TSP Ffﬁ?@a‘g?@twlty loaded.
h ) or ¢ thetgrggn pul ati ons. Bl ood

e taken before and 5,

15 [013@ 6OThersQo@a\”t%n](ﬁ"kﬁolﬁwlaﬂmsdlabtsamth hjieat lipoprotEinefractions
hematocrlt (Hct) is determned fo
can be determined by incubating labeled compound Wlﬂ’l each lipoprotein class (HDL, LDL

and VLDL) and a mixture of the different lipoprotein classes. HDL, LDL and VLDL are

isolated by KBr density gradient ultracentrifugation at d = 1.21 g/ml and purified by FPLC on
a Superose 6B column size exclusion 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 ratio) for 2 h at 37° C. The required amount of
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each sanple. Sanples are aliquoted and stored at -20C

before analysis. Analysis of the Rabbit Sera [0152]
wab@stuzazed pl asma chol esterol, plasma triglycer¢TEs20851020661

pl asma  phospholipids are determ ned enzymatically

using commerci ally avail abl e assays, for exanple,

according to the manufacturer's protocols (Boehringer

Mannhei m Mannheim  Gernany and Bi omeri eux, 69280,

Marcy-L' etoile, France). [0153] The plasma | | i popr ot e
11p0pm§¢m|(§91umes fbagedf emempwyi Needsdap raeld 0@ me) figmixed 0% i of

t 0

orftPRRY SR o LRl AR ' Bl bRABKCUEEIE™ 2 using 0% of

Na(dlen5| ty grad| ent. For exanpl e, fract| ons are collected

and the | | f ph ho |
AP SR A hé’%a? S AR0T L0 g Temoved for
detdrh@AShioANSr tROfHASRARILNEY @, ét Yighle sélh@bmod— BburdAd or gamma

I poproteln densities. eS| s of RCT Medi ators
couBtng de@n&ngltmdabémesso[t@%éﬂle ¢¢n§§fé of thegemadinghiagebaer mixture is

e us. st andar d S
RSP 0 P ey Rt B R i e PRl A 100 Bt lo o for
24 Roirs Andede INBHALA €60.5 .rofod u¥ibp 2085412431/ fABletop ultracentrifuge. The
PCT/ US2005/ 020661 SASRI N RESI N (100- 200 NES@% é }
resylting syrictnafanbis fachonated WW@‘)"B’P 3 ik alinuei from e thp of each sample
for %gll 2f %nﬁlac]a%n/g Ta'hEQi 6B IR Tk R ﬂac(t}'dg% SsedMok |coﬁ1ﬁﬂ1?V €The top two
acrd i npuri |'6ngati on of peptide chain
fractiodls G)Mam(fhdsﬂ))at(ﬂg ipopkitesits, tliveoth@dtactions (3+Xtaerrespend to compound
Cl2 A b. MOHc. CH2CI2 Fnoc-Qu
in soiytigh) - B P- Sasrin Resin O eavage of Froc group 1. 20%

SelbutREHifliRe td IDNYRpigst i r for 1-2 hr
[0147] Human plasma (2 ml) is incubated with 20, 40, 60, 80, and 100 pg of

labeled compound for 2 hr at 37°C. The lipoproteins are separated by adjusting the density to
1.21 g/ml and centrifugation in TLA 100.3 rotor at 100,000 rpm (300,000 g) for 36 hr at 4°
C. The top 900 ul (in 300 ul fractions) is taken for the analysis. 50 pl from each 300 pl
fraction is counted for radioactivity and 200 pl from each fraction is analyzed by FPLC
(Superose 6/Superose 12 combination column).

Use of the Mediators of Reverse Cholesterol Transport in Animal Model Systems

[0148] The efficacy of the mediators of RCT of the preferred embodiments can be
demonstrated in rabbits or other suitable animal models.
Preparation of the Phospholipid/Compound Complexes

[0149] Small discoidal particles consisting of phospholipid (DPPC) and

compound are prepared following the cholate dialysis method. The phospholipid is dissolved
in chloroform and dried under a stream of nitrogen. The compound is dissolved in buffer
(saline) at a concentration of 1-2 mg/ml. The lipid film is redissolved in buffer containing
cholate (43°C) and the 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
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1. Drain all the solvent 2. A 3. N nhydrine test
--Blue coloration--indicates--free -NH2 group H2ZN-G u
W@ aioBu2378l P- Sasrin Resin 30% Ac20 in CH2Cl 2 SeCT/USTINS/020661
1-2 hr AcNHGu (O Bu)-BIP-Sasrin Resin C eavage of
resin keeping side chain protections intact AcNHQd u
(G Bu) -BI P-OH Coupling of nolecular Bioisotere group
AcNH G u (O Bu) - Bl P- Mol ecul ar Bi oi sostere C eavage of
side chain protecting group AcNH: G u-BJ P- Mal ecul ar
tempBrapiTe peing r Bhq onudexes Sy @y HlisLstepzse g‘%ﬂl b Ry injection and storage
at 4° CT/ US2005/ 020661 Ri nk am de MBHA Resin
) (Substitution 0.66 mmol | aZ Frnoc- HN- Resin  Cl eavage
Isola@ibn EDChAnAevatidn 02O Rnpenad{PhuspholipihParticdes r for 1-2

h i i ;
F:THE%QI\; 5 ((3 Séhg@)il:ct:o ngl}ar}]f%ag%}?alr:ag?dc ﬁggélﬁlgﬁgbws(Suﬁmse 6 HR).
The @@@ﬁz bemt $a4 <'£o<?1lamiﬂi'ih%< ftﬁlsr rtidles iCHRGHZedby MeSriAg the. phospholipid

\
Fnoc- G u( O Bu Resin . .
concentration in each fraction. ~From the elution volume, the Stokes radius can be

determined. The concentration of compound in the complex is determined by measuring the
phenylalanine content (by HPLC) following a 16 hr acid hydrolysis.
Injection in the Rabbit

[0151] Male New Zealand White rabbits (2.5-3 kg) are injected intravenously
with a dose of phospholipid/compound complex (5 or 10 mg/kg bodyweight, expressed as
compound) in a single bolus injection not exceeding 10-15 ml. The animals are slightly
sedated before the manipulations. Blood samples (collected on EDTA) are taken before and
5, 15, 30, 60, 240 and 1440 minutes after injection. The hematocrit (Hct) is determined for
each sample. Samples are aliquoted and stored at -20°C before analysis.

Analysis of the Rabbit Sera

[0152] The total plasma cholesterol, plasma triglycerides and plasma
phospholipids are determined enzymatically using commercially available assays, for
example, according to the manufacturer's protocols (Boehringer Mannheim, Mannheim,
Germany and Biomerieux, 69280, Marcy-L'etoile, France).

[0153] 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.

Svynthesis of RCT Mediators Bearing Bioisosteres

[0154] These compounds have been prepared by using standard SPPS protocol
using Sasrin Resin (4-hydroxy-2-methoxybenzyl alcohol, Aldrich) and Rink amide MBHA

resin.
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Cl eavage of FnocLEo P 1. 20% Piperidine in NW Stir

for 1-2 hr 1. Drain all the solvent 2. A 3.
wOReBgeB7dNe t est -- Bl ue col orati on--i ndi cat es-PET/E62005/020661

-NH2 group NH2-d u(Q Bu)-NH Resin Elongation of

peptide chain wth BIP and nol ecul ar Bi oi sostere

group Derivatives Mol ecular

Bi oi sostere-BIP-G@ u(QBu)-NH Resin C eavage of resin

and side chain protecting groups using

TFA. / Thi oani sol e/ EDT/ Ani sol e (90:5:3:2) Crude peptide
SAégw £5In{1081200 WS (FeBlStistitnidn2).6-13GnMONgP 05/ 123700

6ol [0Ib5| EXanples of synthesized
compounds incl ude the faqllow ng: Bioisostere sequence:
BN R AP T8 O

L- Al N@ﬁ%@ﬁ%ﬁ%%’)ﬁgéé ENCE HO O NH
HO 0 NHY"THF # PIUS ) NH2 1 2 HI 2 ANNAN\ AN N

N HHOHONHHOO NHHO HZN H O HZN H O NI I KN
NH2 "N [NNEf2ngafbnhdf fepiddth@n General Anal yti cal Met hods.
[0156]| Avith reagent s were of commercial quality.

Sol vent sBREFECHPEY-BHd purifi ed

1. Wash the reaction mixture

a. CH2C|2

b. MeOH A
C. CH2C|2

Fmoc-Glu (OtBu)-BIP-Sasrin Resin
Cleavage of Fmoc group

1. 20% Piperidine in NMP
Stir for 1-2 hr

1. Drain all the solvent
2. A
3. Ninhydrine test --Blue coloration--indicates--free -NH; group

H,N-Glu (OtBu)-BIP-Sasrin Resin

30% ACzo in CH2C|2
Stir for 1-2 hr

AcNH-Glu (OtBu)-BIP-Sasrin Resin

Cleavage of resin keeping
side chain protections intact

AcNH-Glu (OtBu)-BIP-OH

Coupling of molecular Bioisotere group
AcNH-Glu (OtBu)-BIP-Molecular Bioisostere

Cleavage of side chain
protecting group

AcNH-Glu-BIP-Molecular Bioisostere (Crude compd)
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by standard nethods. Am no acid derivatives were

obt ai ned from conmmercial sources. Analytical TLC was
w@eosoeited on al um num sheets coated with a 0.PCHI$2005/020661

| ayer of silica gel 60 F254, Merck, and preparative

TLC was perfornmed on 20 cm x 20 cm gl ass pl ates coat ed

wth a2 mnlayer of silica gel PF254, Merck. Silica

gel 60 (230-400 nesh), Merck, was used for flash

chromat ography. Melting points were taken on a

m cro-hot-stage apparatus and are uncorrected. 1H NWR

ectra vvere recorde h ruck%r 400 spectrometer,
R-B-Eeﬂ! q&gﬁ——aﬁéﬁl as
$ -
WO 2005/ B20661 NuMega Resonance

FEfoht 1'“5 enent al anal yses were carri ed out at 57

Az anageof Fomogou
Labor at orlhszi’(y 5ﬁ1’ %‘@@5‘ NWFeparative reverse-phase
HPLC |son§ " e final products was performed on

a Ph zM'é?r%B)t“Luna 5 Cl X 21.2 mm col um
with a fl t% c'%éﬁh!ég)-%ﬂmng a tunable UV
det ect or s tH'gg ?56? N,M,xﬁp&ges of CH3CN and H20
were use bu LigimD a% Dgurg adi ent node (CH3CN = 5

%- 95 9. N.21,S ELSD/ M5 was perforned
usi ng an API cﬁﬁ% [ nst rurrent firAm PE Sci ex. ESI-Ms
experi ments r@hﬁérf ormed, in positive node. GCeneral

Pr oc eghi €y O i) deH-Resml | ng) [0157] To a m xture of
acid (1. Oi:|gmg\é()fpnﬁm gupl. 00 equiv.), and HOBt

(1.05 equu 2006 Pipeadihey fraiB CH202 (20 nL) was added

Et 3N (1.5 editirfor1-2 EDCI (1.05 equiv.) was added and
stirred wndep. i JiuRagRedt rt overnight (16 h). Then
wat er (15 (pL) was added and stirred at rt for 5 mn.
The | ayer §3weinsydsispastatiek @hkibiendmiest-feapeNHygeup

extr (2 x 15 nmL). The conbi ned

or gaﬂ‘lﬁa ggu &é]u)v\cﬁxﬁegeg' Ished successi vel y with water (15
n), brin agggatmyfpsﬂwe&h?'%d (Na2SO4) . After

filtration| BieafiGho@ibr MBSostrRYRhdrilatRed O ar'y
evaporatoryand dried in vacuo to obtain the expected

pr oq}l‘oqgculL é%@slosk&e%lﬁ%’l’u fNHtIJi‘gquOI atiles vere

r ot ary evapo after the reaction was
con‘pl ete, a gfﬁ S rd@fe'% gu%l rred with water (25
m) at rt f ﬁ-F h disole te,er%geneous m xture was
filtered, ZI)IIth vvater (3x25 m.) and dried to
afford the desi red am de. General Procedure B (Fnoc
Deprotueietgepijie [(Adfe8lilal Bidisdstoe-BierGmaNiye (1.0 nmol)
in CH2A 2 (20 nmL) 4- am nonet hyl pi peridine (4-AMP) (5
nm.) was added and stirred at rt for 16 h. The
vol atiles were renoved in a rotary evaporator. The
crude was retaken in CH2Cl 2 (50 nlL) and
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successi vely washed with phosphate buffer pH 5.5 (4 x
25 nm), water (25 nL), brine (25 nlL), and dried
wo Na23Ye After filtration the solvent was reP@/E82005020661
a rotary evaporator and dried in vacuo to obtain the
expected am ne product. Ceneral Procedure C (Reaction
of Amine with Acid Anhydride) [0160] To the amne (1.0
nmmol) in THE (25 nL) acid anhydride (1.5 to 2.0 nmol)
was added and stirred under nitrogen at rt for 24 h.
The volatiles were renoved in a rotary evaporator.
Ei t WaFSk he Expmales whsynthssided gpmnesndyindudeiba follodeg'i on
or purified from reverse-phase HPLC colum. 58 WO
BkgOO§Q}%37O%_PCT/U82005/020661 General Procedure D
mn of N-Boc Group) [0161] The N- Boc

dEFAMING WEIDS$ SEQUENLEWas stirred DsAMING ACIDS SEQUENCE
trifluoroacetic acid (TFA)/CH2C12 (10 nlL) under
nitrﬁgenoat rt for 4 h. The vol atil wer e renmoved in
aro evapor at orNH The crude was sti@red w th aqiH
NaHCO3 J( 15 nl) sauthon! CO2 gas voIQETon) for )
I a E ewHCasEs, obf5en fine so | ds5  long® ri rw"z
t4 Noe~ hgeded. The solids mgrﬁ e Wers hed
Wi t i erz(3Hx 25 nL) and dried toHfupnis

; en solids were not fornmed O

cang gummy upon stirring wth &
product was extxagted with CH2Cl12 (2 x 25 niL
conmbi ned or gant sequentially were washed wt
(25 nm), brine (Z5 nL), and dried (Na2SO4). Aft
filtration the solvent was renoved in a rotary
evaporator and dried in vacuo to obtain the expected
am ne product. Ceneral Procedure E (Ester Hydrolysis)
[Q&ﬁg] To a stiHPegOsol ution of the ggter (1.0 nMoiQ 0
[ OHTHF (3:2, A5 m) aqg. 1 N NaQH (4.0 nL, 4.0
d stirred at rtHgNide

tot and 2 M NaHSO4 (2 nl) 2
e Dase. The acid was extracted Wi
: The conbi ned organi c extract
successively W ashed with water (20 inL), br
(20 nm.), and dri(Na2804). After filtration the
sol vent was renovegZin a rotary evaporator and drie
in vacuo to obtain the acid product. Cenera
Procedure F (Guanidinylation of Amne) [0164] To a
solution of amne (1.0 nmmmol) in CHC13 (15 L), Et3N

GeheraPAIMRchl Methods.

[0156] All reagents were of commercial quality. Solvents were dried and purified

a rotaryllevapo
to neutr8lize

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 x 20 cm glass plates coated
with a 2 mm layer of silica gel PF2s4, Merck. Silica gel 60 (230-400 mesh), Merck, was used
for flash chromatography. Melting points were taken on a micro-hot-stage apparatus and are
uncorrected. 'H NMR specira were recorded with Brucker 400 spectrometer, operating at

400 MHz, using TMS or solvent as reference. Elemental analyses were carried out at

57



was added foll owed by addition of
1, 3-di -Boc-2-(trifluoronethyl sul fonyl)guani di ne

W@ @osdeaind s reagent) (1.5 mmol). The honpgeneoRGT/US2005/020661
reaction was stirred under nitrogen at rt for 3 days,
t hen additional anmpbunts of Et3N (1.5 mmol) and
1,3-di-Boc-2- (trifluoronethylsulfonyl)guanidine (1.5
nmol ) were added and stirred for 3 nore.days. The

Nul\/ng;%qgl—?@geo hioragrics: 4 pﬁﬁgﬁ’el}%ep\gem?)%e BRASdnLd %Egcmghson) of
the % hg P u¥1‘§ ruras\/%?foﬁﬁ@cp 8% Al BflnbRedikYNBS S O5f (Q} (H(Bfinm x 21.2 mm)

uani derivative. 59 WD 2005/ 123700
colui?ﬁ'ﬁlu&!ﬁ& (ﬂ@&/rﬁﬁoﬁ 83 miGerieswingPr wosde Y dStqokdalcatiZsh ngy. Mixtures

of C@N{;&gﬁ S0 sraesieg 280fe PR oeen b GRTBEH . - 05 %6
Ana @y@é@\f@L@M)wé@ﬁerﬁﬁﬂ@d usigen APYbsN EXhmstrument from PE

action was stirred with a hydrog bal | oon
Scw@vEShM@Wp%rmerﬁ% WerPpEFornpRel, }nel%&’é’tt’lVB H“’\%ﬁs degassed,
GenE [Eed ﬁ\_nl: gé. $°@c>u gggqflltered through a pad of

ion flask was rinsed with MeOH
anqoAssedrd kg dhevid (1.0 equinkemilit £l.¢b AwHnagpnd HOB (1.05

cquiy) gH R BB B OO0 RSP Mot et L Ch I eauiv) was
adth%@rﬂﬁdm%@ém b ov%ﬁn%_ht (8@}(1:&/2(] en WHENQS mil) Wi ddded and

2 81 % NHBoc , O
stlrrﬂ:d 1%anNBdﬁw]l@y% welp@ppamtqbaqq the ag. NBEE Was-£5tagted peih CH2Cl

2x 15 mL) QI‘“Ile com%ned orgdmc layels W'g l?)@&%d %M@ss[l\belxpwﬁh water (15 mL),
brine (15 mL) and dried (Na;SO4). After filtration the solvent was removed in a rotary
evaporator and dried in vacuo to obtain the expected product.

[0158] Tn a few cases, the volatiles were removed in a rotary evaporator after the
reaction was complete, and the residue was stirred with water (25 mL) at rt for 15 min. The
heterogeneous mixture was filtered, washed with water (3 x 25 mL) and dried to afford the
desired amide.

General Procedure B (Fmoc Deprotection)

[0159] To N-Fmoc derivative (1.0 mmol) in CHxCl, (20 mL) 4-

aminomethylpiperidine (4-AMP) (5 mL) was added and stirred at 1t for 16 h. The volatiles

were removed in a rotary evaporator. The crude was retaken in CHyCl (50 mL) and
successively washed with phosphate buffer pH 5.5 (4 x 25 mL), water (25 mL), brine (25
mL), and dried (Na,SO4). After filtration the solvent was removed in a rotary evaporator and
dried in vacuo to obtain the expected amine product.
General Procedure C (Reaction of Amine with Acid Anhydride)

[0160] To the amine (1.0 mmol) in THF (25 mL) acid anhydride (1.5 to 2.0

mmol) was added and stirred under nitrogen at rt for 24 h. The volatiles were removed in a
rotary evaporator. Either the crude was used in the subsequent reaction or purified from

reverse-phase HPLC column.
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1 glutaric anhydride (1.5) THF, rt, overnight HO H
HO H O H NBoc CH2CI2 HO ~"/ N HNYNH 0O O H NHBoc TFA,
WO 2008123706 M2 NHZ N-Me 1\ 1 ~ 4-(1 PCT/US2005/020661
- (4- Guani di nobut yl car banoyl ) 2-(1-nethyl -1 Hindol - 3-
l'y )ethyl carbanoyl )butanoic acid [0166] To a stirred
suspensi on of the racemc
2-am no-3-(1-methyl -1 Hindol-3- yl)-propanoic acid
(2.10 g, 9.62 nmol) and NaHCO3 in 175 nmL H20- di oxane
(1:2) was added Fnoc-OSu and stirred at rt (Schene
Genthal POE NS LA ARecliEh B KGERVEuL] @ rotary  evaporator
00 nL ice-water and
aCi[lei]ed Thé N-Bo¢ Hebadoe 1. Ottmncpi)-lwas 3tifed BhE 1 triﬂuoroacetic acid
ecipitate was filtered, washed wth water §

(TP oG B8 Tabmet PTRTH T ACed ReFOaE: HESE fepoved in a roary

eva &%fék She crude wag stirred w1th aq NaHC (15 mL) (Cautlon’ CO; gas evolution)
noc- am no) - 3- t(1 I'H i ndol - propanoi c

for &t dh adew odises, wn iobtairf fllllﬁf so,hds,dbmggss smmg @mge mgopbegeeded Wep solids

BRI S .

aC' [ﬂléﬂ 46%1En sdliddSwdreRbY fowﬁ&i (51&Héiinafénw Bebame gummy upon stirring
i -tent-butoxycar bog}/I ).agnmatine (0.33

w1t1mﬂﬂl—)CO3, Ebeiprgdych wap extract qug];@ X 3> 1@&? gmd ]:[h@ ombined
oo B i B e A A0

Afibufileesiien teanlehguanictionedit y katanylexamnrhtpr 2 driadsizhylud td obtain
- ndoI 3-yl )ethyl amne) was isolated in 81 %yvyield
the expegied d’}mm[@fé‘éﬂ The above N Froc derivative (1.10 g,

Generft ProliRlk HEeR: HVEAARNM W th piperidine (5 m—)

according to the CGeneral Procedure B yielded 1. gz of
t he[0263ide. Tpta stmmsalmlmap@dle\mmh(lt%mnlmimeé@HvBHF 3:2, 15 mL)

s PARSOHT I 8, ST o shERL B BLE b i 1

h). ['the #olbtNds Brediwdre Edmoved in a rotary evaporator and 2 M NaHSOq4 (2 mL) was
but oxycar bonﬁﬁ) guani di nobut yl car banpyl rget h I—S

addeql rfg gienalge) e rRasani The) 3oiq o723 aexgacte@) A2} PrFFéfI* ¥§|EnL The

coniﬁ%?%rﬁ?%x&a%ﬁ%ggsﬂély Wl b E wah %@Jr'(ﬁ?mﬁ’;bl‘ﬂa@ (8 mL), and

dried (Na;SQ,). After filtration the solvent was removed in a rotary evaporator and dried in

vacuo to obtain the acid product.
General Procedure F (Guanidinylation of Amine)

[0164] To a solution of amine (1.0 mmol) in CHCI; (15 mL), Et;N (1.5 mmol)

was added followed by addition of 1,3-di-Boc-2-(trifluoromethylsulfonyl)guanidine
(Goodman’s reagent) (1.5 mmol). The homogeneous reaction was stirred under nitrogen at rt
for 3 days, then additional amounts of EtN (1.5 mmol) and 1,3-di-Boc-2-
(trifluoromethylsulfonyl)guanidine (1.5 mmol) were added and stirred for 3 more.days. The
reaction contents successively were washed with 2 M NaHSO4 (10 mL), aq. NaHCO; (10
mL) and brine (10 mL). The solvent was evaporated to dryness to furnish bis-Boc-guanidine

derivative.
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according to the General Procedure C. The crude
(bi s-Boc derivative) was treated wwth TFA, according

wa o0oshezs7@ener al Procedure D. The vol atil es werBCT/E80&0R0661
in arotary evaporator. The crude was taken in DVSO
and treated with NaHCO3 (0.15 g) for 1 h. Then m ni mal
anounts of water (0.7 nL) was added and passed through
a syringe filter-disc (Whatnan, PTFE, 0.45 m 13 mm,

then purified fromreverse-phase HPLC col um. The
Gen&rgél’mcadme&{&eéuﬁlom@fi‘h@ﬁmﬂél material were conbi ned

phl ize f _
goi%?nobu?f}lsglg{rl a?rgﬁl ﬁ)g%l%?%ﬁlr?gtl %nflﬁlpﬁl-l lr\{% gzs IPS“)e?rhMeOH
THY l(zz ar by )b roM O.66Ig) vas adtied endes atgod. THe 128:1iGn was stirred
HPLC [ Phenonmenex Luna 5 C1$ (2 r adi ent CN H20 .
witly ahyﬂ{@gewﬁﬁm SysRuBhy (6n i}h%d%géf‘@%@ WS%%%?HZ Dufged with
( a8k s Qﬂsed]wffh MeOH
argcﬁlw%{@\ﬁ?ds})@m %éga&’@f]@ehtg@ 945, (Bie éactﬁ}l’ﬂ7 e i
and&a&e&l@rougﬂ—i)m@ ﬁ]?tc@caﬁe (dhe Q})m&bme;d \Qashmgs wepg)congengyated to prpduce the
ﬁ 1H, 7.00 (s, 1L H, 6.92 (d, J = 7.4 Hz, 2
amipg plogucty’ (gt ") =" 8.8, 4.0 Hz, 1 H), 3.63 (s, 3 H),
3.30 - 3.00(m 3 H, 2.95- 2.85 (m 3 H, 2.15 -
2.08 (m 1 H, 1.94 - ']"ﬁ??& m 2 H, 1.81 - 1.74 (m
1 H, 1.68 - 1.52 (m % 1.42 - 1.34 (m 3 H. M
[EU me 445.5 [ M+H +. Anal: (C22H32N604 + 1.89 H20 +
0.18 CF3CX2 C, H N 61 WO 2005/ 1237000
PCT/ 6 EmocQPHIENES: 6 0 NHR MNHBoc
Froc B, wedEAe kEne N NCHR Cl@mod t H 1 NHR
16h, 85%%4 (am nonet h yl) pi peri d| nq{ne ly CHClI 3,4 rt, 60
h, 85 % MQ2C/ 0 / NHBoc CO2H Q. NH@pEZWI\/EQdB“

H(]Bt, TEA 2N N O H CH2Cl 2, rt,mEABrh, H 9R% CO2hesc
TFA-CH2Cl 2, rt, 4 h; aq NaHCO3, 94 Me02C / O NH2 Na02C

o)
0 NH%N /\~|/\N/HN K'BD | TOHF p'ipMa'lrg_L rt NHN ! /\/\/“YNBOC

N -
H \|// Fmoc’ N
e NHBoc CH,Clp, 11, 8 h NHBoc
—
N-Me N-Me
glutaric anhydride (1.5)
THF, rt, overnight
R g
o9 H CH,Cl, HO NN~ v
HO N AN NBOG ——— H
\"/\/\n/ ﬁ - ) 5 / NH?_
o} o] - NHBoc ’ N—Me
N-Me

4-(1-(4-Guanidinobutylcarbamoyl)-2-(1-methyl-1H-indol-3-yl)ethylcarbamoyl)butanoic acid

[0166] To a stirred suspension of the racemic 2-amino-3-(1-methyl-1H-indol-3-
yl)-propanoic acid (2.10 g, 9.62 mmol) and NaHCO; in 175 mL H,O-dioxane (1:2) was
added Fmoc-OSu and stirred at rt (Scheme 5). The volatiles were removed in a rotary
evaporator and the residue was taken up in 100 mL ice-water and acidified with SN HCI (aq.)
to pH ~ 3.0. The precipitate was filtered, washed with water (3 x 50 mL), dried and triturated
with ether (30 mL) to furnish 2-(Fmoc-amino)-3-(1-methyl-1H-indol-3-yl)-propanoic acid as
off-white fluffy sqlids (3.40 g, 80 %).
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11, OH O H BocHNYNHBoc Et3N,CH2C12 N Tf rt, 7d, 90%

H M02C N NBoc 1. ag. NaCH HO2C/ | N NH NO NI
WORBSA23THE- MeOH, rt N O N NH2 HHO 2. TFA- CHXCO/BS$200$/020661

0 4 h; ag NaHCG3 | \ 62 WD 2005/123700

PCT/ US2005/ 020661 SCHEME-7 O NO2 Npz O BocHN OH +

EDCi, HON TEA BocHN N CH2Cl 2, rt, 16 h, 69 % H NH2 |

/I TFA, CH2Cl 2, rt, 4 h 98 %aq NaHCGS rt, 1 h

MeORC /| O/ NO2 CCRMe

H2NOW7H CcHEie Q(Ifmoclgﬁmg}%(],_ n;qt}p[l 1@012119 ﬁ;@lgmfp‘ﬂap%}s ﬁ?ld (0.463 g,
1.0ilgqm{?l)Pg/agr%Q&|' va—llt_ﬂ:(NI —dl-t&@-bntox?éhrb/&l%%t{ne QO./33 N2 1.00 mmol),

EDCRI0-INg[ 120 4nhoi) nHOB Oy HZ gy bé)ﬁuympl)ZaqdhEtﬁw (OetRys,] L.$@ mmol)

r epht hal am aC| net.hyl 0170]
scol 8- D, Bho- O (205, POSHE ) s al | oA 1N it
but(WyEet}b(’)\liyl)guamdinobutylcarbamoyl) 2-(1-methyl-1H-indol-3-yl)ethylamine) was

isolated in 81 % yield (0.64 g).

[0168] The above N-Fmoc derivative (1.10 g, 1.46 mmol) upon treatment with
piperidine (5 mL) according to the General Procedure B yielded 1.28 g of the crude. It
contaminated with the Fmoc-derived byproduct and was used in the following step without
further purification.

[0169] The above crude amine [1-(4-(N>-di-tert-
butoxycarbonyl)guanidinobutylcarbamoyl)-2-(1-methyl—1H—indol-3—yl)ethylamine)] (0.36 g,
0.68 mmol) in THF (10 mL) was reacted with glutaric anhydride (0.116 g, 1.02 mmol)
according to the General Procedure C. The crude (bis-Boc derivative) was treated with TFA,
according to the General Procedure D. The volatiles were removed in a rotary evaporator.
The crude was taken in DMSO and treated with NaHCO3 (0.15 g) for 1 h. Then minimal
amounts of water (0.7 mL) was added and passed through a syringe filter-disc (Whatman,
PTFE, 0.45 pm, 13 mm), then purified from reverse-phase HPLC column. The fraction
containing the pure material were combined and lyophilized to obtain 0.03 g of the 4-(1-(4-
guanidinobutylcarbamoyl)-2-( 1-methyl-1H-indol-3-yl)ethylcarbamoyl)butanoic acid as white
solid. Mp 291°C. HPLC [Phenomenex Luna 5p Cig (2) (gradient, CH;CN/H;0), $ =15
mL/min] #x = 7.53 min (CH;CN-H,0 = 45:55). 'H NMR (DMSO-ds, & in ppm): 9.97 (s, 1
H), 8.12 (d, J= 4.0 Hz, 1 H), 8.02 (d, J=8.8 Hz, 1 H), 7.58 (d, /= 8.4 Hz, L H), 7.35(d, /=
7.2 Hz, 1 H), 7.04 (t, J= 7.4 Hz, 1 H), 7.00 (s, 1 H), 6.92 (d, J = 7.4 Hz, 2 H), 4.37 (dt, J =
8.8, 4.0 Hz, 1 H), 3.63 (s, 3 H), 3.30 - 3.00 (m, 3 H), 2.95 - 2.85 (m, 3 H), 2.15 - 2.08 (m, 1
H), 1.94 - 1.85 (m, 2 H), 1.81 - 1.74 (m, 1 H), 1.68 - 1.52 (m, 3 H), 1.42 - 1.34 (m, 3 H). MS:
[EI] m/e 445.5 [M+H]". Anal: (C22H3NO4 + 1.89 H,0 + 0.18 CF3CO,H) C, H, N.
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Boc p-phenyl enediamne (1.79 g, 8.6 mol ), HOBt (1.22
g, 9.0 mol), Et3N (1.04 g, 10.3 nmmol), and EDC
W@ 200332390 9. 0 nmol ) i n anhydrous CH2C 2 (50 niRCT/US2005/020661
according to the General Procedure A (Schene 6). The
vol atile materials were renoved in a rotary evaporat or
and the residue was stirred with water (25 nlL) at rt
for 15 min. The off-white solids were filtered,
washed with water (3 x 25 ntg and dried to afford
(R) -{2-benzyl - N- (4-t er SCHEME-
but oxycar bonyl am no phenyl ) - mal onam c NHBOC

OH-£ L UQ n9y| yI r |n85

yi ikl 01 ]+ BRI Bt 2 ! ~ 3. 63
mol ) wa eat ed wtﬁﬁcg;ek).l\/P (20 182nm3|) f or
60 h, ac ing Yo the General Proce e B. Upon
extractive work- up and evaporati on, 4-{aminomethyl)piperidine
(R -{[4-(2-am no- 3 phenyl - pr opi onyl am nozl -Qybenyd h gsesar b

al | oned to°re W|th C“ZC'Z““;“
(R -{[4-(2-am n 3 phenyf pr opi onylced¥t no) - p |]-carb
amc acid tert-butyl ester} 63 WO 2005/123700

PCT/ US4 &zl@ﬁbhﬁl (1.00 g, 2.8 mml) HOBt (0.38 g,
28mm|) Et 3 (0349,34mm andEDCI (054§

2. 8/t [ n, aﬁhe@ﬁm he
Cener al Lo dy The VU’FaeqHIre
otHary evaporator and the resi

renoved i nga
r (15 nmL) at rt for 15 mn

stirred with
het er ogeneous ture were filtered, washed th wat er

(3 X %HN’QF)\IHBOQFC{ dried to afford the desired anide

amgoacid tert- INHgogter} vvas obt al ne NHEoc
pal e-ye WI-SOPI d 1 gEDCl 2] The @
mono- metry g . 84N

(R-{N[1d(4-t E,fﬁ)&dct,oxycar bonyl am no-
phenyl car éfm)y ) - 2- phenyl -ethyl ] -t erepht hal am c aC|Hd

met heplc er 1. E!oc8 HO-5 -yeII@w
[0173] @Hﬁ% i ,@mpms&(hr §§ §©\W

1-(4-tert-Qut arbonylaﬁT
phenyl car banoy - phenyl - enm%hﬁxﬁﬁrephthala aC|d
met hyl ester} (20 g, 1.93 mvol) was deprot

according to the General Procedure D for 3 h. The
solids were filtered, washed wth water (3 x 25 nlL)
and dried to furnish the free aniline (0,76 g, 94 9.
This am ne also was prepared by reduction of a nitro
conpound, as shown in Schene 7. 0.075 g of the crude
was di ssolved in mninmal volume of DMSO (1.2 nlL) and
passed through a syringe filter-disc (Watman, PTFE,
0.45 gm 13 mm, then purified fromreverse-phase HPLC
colum. HPLC [Phenonenex Luna 5g C18 (2) (gradient,
CH3CN H20), 4 "=- 15 m/mn] tR = 9.10 mn (CH3CN H20
= 55:45). The fraction containing the pure materia
wer e conbi ned and
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| yophilized to obtain 0.048 g of
(R -{N-[1- (4- Am no- phenyl car banoyl ) - 2- phenyl - et hyl | -

wao eqoepazhal ami ¢ acid nethyl ester} as pal e- yel POmS2005/020661
solid. Mp 240-2 C. 1H NWR (CDC13, Si ppn) 8. 03 (d,

J=8.4H, 2H, 7.72(d,J—80HZ, 2 H, 7.28 -
7.15 (m 7 H), 6.93 (d, J = 8.8 Hz, 2 H), 4.91 - 4.82
(m 1 H), 3.88 (s, 3 H), 3.29(dd J =14.0, 6.4 Hz, 1
H, 3.14 (dd, J = 14.0, 8.0 Hz, 1 H. MS: [ElI] me

418.5 [ MrH] +. Anal : (C24H23N304 + 0.25 H2O C, H, N
(R)-

{N-[1- (4- Am no- phenyl car ba | )-2-phenyl -ethyl]-tereph
thal am ¢ acid} [0174] Eﬁ‘ﬂﬁ%‘%ﬂg the General Procedure
E. the ester in nethyl (R -{N[1-(4-

am no- ppenyl car hgnoyl ) - 2- phenyl - et hyl ] - teor epht had,am ¢
achoghn 2}}“ est & } (O 28c0HosPreR0 ML) S drol yzed

(Sche #h rude react+on—i-xture $N'di'ssol ved
in DVB .5 and pHe&EttBiBugh a syringe
filter- c (Whattan, PTFE, 0.45 gm 13 . then

[Phenomanex Luna 5g C1$ (2) (gradient, aHRIEGOs: 4
= Ja.dt/mn] tR = 3. 47 mn (CI—BCI\I-I—QQO—MQZS

purified fromreverse-phase HPLC col um. HPé&'FA,CHzCIg_rtAh:
5)
fracti copt d t hepdpus® +Emt er i

and | yophiy iz -NastNo t he
titled coompd Zﬁﬁc'(ﬂé%“oﬁjéose . 1H NMR
DVBO-d6, S i :988(3 1 H, 8°1 (d, V\D
2005/ 123700 PCI/ USR005/ 020661 J = 8.4 Hz, 1 H) 7.85
(d, J =r9udeokizonpatdN 7. 73 (d, J = 8.8 Hz, 2 H, 7.44
(d, J =" D% %) medc . - HE) | 7 11 (d,
J=7.4 H, 2 H), 654(d H@A H, 4.82 (br.
s, 1 H, 4.73- 4.68 (m . 3.01 (m 2 H).

M. [EI] me 404.5 [Mcor respondl a(:| d)+H +. Anal:
(C23H20N3NaO4 + 2.4 H2O + 0.06 CF Na) C, H, N
R - Amino-phenylcarbamoyl)-2-phenyl- eth 1]-tere hthalamic acid meth lester

tha[péﬂinégil%%rq%g% R L iy DPpRl vasnaitired b el it -
Bocggfj-gﬁ&ﬁr!’é 1'§mn{eh§1 AN N hﬁl&lﬁ)ﬁdl@% {1'22(g1 Whﬁﬁbl) BeN (104 g, 103
nyl’ca

army 2- pheny -ethyl]-tere halam c acid
mmoeb} md ERET €113 ¢,0.3onw)) i0 aikydens| GHClal Oanl)mmdtr@ to the General

progSigfayn thiims Q1 /o FEIBHIS R RSP ARG Yo A R apogetor ond the
resiBhPNad @tlli‘dé)@%ﬁh kR 'kgﬁ\lnfﬂ) af M&g@s hin. hThe off-whlte SOhId§ were filtered,
i -tert-butoxycarbon uani di ne- phen car

WaSﬂi@hy witht Fyatpr erXep%i %@I)Lgrﬁa’éd i E‘Et H‘%ﬁor‘%s r%%yl?qqzééﬁ/ (4-tert-
4S80 o e B 8 AR g 5% 1.
g) vidl[ 1-(4-(N2'3-di-teat-butoxycarbonyl)guanidi no-

ﬁgte lﬁi'? fiast 315 Ab0eabhe denEa nibl B SHATHGIAvGRy R it 4-AMP
(2 1oy By otl)ht%r g@'ﬂ%&hrd‘?ﬂ%@ﬂé‘@@n&al Prh& dfifeUsl e UpBR ekteRAve work-

(ture , contal ning
up Nﬁi Moratlemt(Rbdt‘bﬁ@mmbdﬁnhen@rmwgnylmmowhﬁwﬂtC@tbamlc acid tert-
but;LIIl es eg} V\G/gg] 0 tame gsoﬁ: ?qsl/'lerlleow soilg (1.1 g, 85 %).

[0172] Then mono-methyl terephthalate (0.51 g, 2.8 mmol) was allowed to react

with (R)-{[4-(2-amino-3-phenyl-propionylamino)-phenyl]-carbamic acid tert-butyl ester}
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5h. The concentrated crude material was dissolved in
DVMBO (1.5 L) and passed through a syringe
wo pdosae37od sc (What man, PTFE, 0.45 gm 13 mm), PEENS2005/020661
purified fromreverse-phase HPLC colum. The fraction
containing the pure material were conbi ned and
| yophilized to obtain 0.095 g of
(R-{N Llh(|4 guani di no phenyl car banoyl ) - 2- phenyl - et hyl
t er epht hal am c d} as white solid. HPLC
(10D ran rfomman KDH(3- S Crlmps)). FiyReld W 3 ISR, B EDCE (054 &

2.8 515%05) ln(rg(lj'n/hgargllsogga? @2@&%&0%%%@9%@?1%%%%@ A\/gT léezvolatﬂe
matéials Wsre ri:mbl)fed G Iféﬁir}( s\(apclratd)r an@thg 5es@cﬁ1e vgas:shme@wﬂlg wager (15 mL)
at qt%or 1% . ('lg‘ie he§er0%en'§b)us n?ixglfe E—%:te %Itergd é]d \é(ltﬁl)waté?z(a 7(325 mL)
and( gdneli 587 g?fofdz tie Hilesiréd 27&?(1&6 QR): {N~[6—(h'lzert-Butb&ycaﬁb.oﬂlﬂammo-
phe(xﬂpq;h@m@ﬁl) a-phgnyd—egl%-tp@pl1thalmplc gcu_iL 5n@thjgl gsjrert rﬁl 3§ 8> 9? 8 %) as
pale(@lé?[w%x}m e 446.4 [ M+rH +. Anal :

6Fo0. 9N5Na0306.9) C, H, N. 65 WD 2005/ 123700
PCTb33 00510 06 6L BoSCHEgMp 8 Gn 0 KRR {NNOGI4-BatbiMety¢arbonylamino-

pheg ke b PR repghagy acinoRil gist) (1) ] 0 mmoD was

depM%&%gl écchd[h%Ztoq'ﬁ% He@er/cll lﬁkgged\lrel D Mo n EBGE soti¥Biere Tﬁ@re@ washed
+ HO \ 93% CO2Me |

with batdrqunpSmL)J/arﬂddlﬁd tw@ma{sh'ﬂpe frqetamlm B,76=%. 9% R@gz’l@ls‘\p@ne also
was Qr,epaéecﬁ]b%red}gfw&)r\ otjﬁaI r‘ltro gompound, as ShO\% Jlllx S‘Men{g 7T|_€FO’M§§JS&° the crude
was dissolved in minimal volume of DMSO (1.2 mL) and passed through a syringe filter-disc
(Whatman, PTFE, 0.45 um, 13 mm), then purified from reverse-phase HPLC column. HPLC
[Phenomenex Luna 5p Ciz (2) (gradient, CH;CN/H,0), ¢= 15 mL/min] &z = 9.10 min
(CH3;CN-H,0 = 55:45). The fraction containing the pure material were combined and
lyophilized to obtain 0.048 g of (R)-{N-[1-(4-Amino-phenylcarbamoyl)-2-phenyl-ethyl]-
terephthalamic acid methyl ester} as pale-yellow solid. Mp 240-2 °C. "H NMR (CDCl3, & in
ppm): 8.03 (d, J= 8.4 Hz, 2 H), 7.72 (d, /= 8.0 Hz, 2 H), 7.28 - 7.15 (m, 7 H), 6.93 (d, J =
8.8 Hz, 2 H), 4.91 - 4.82 (m, 1 H), 3.88 (s, 3 H), 3.29 (dd, J = 14.0, 6.4 Hz, 1 H), 3.14 (dd, J
=14.0, 8.0 Hz, 1 H). MS: [EI] m/e 418.5 [M+H]". Anal: (C24H»3N304 + 0.25 H,0) C, H, N.

-terephthalamic acid

[0174] Employing the General Procedure E, the ester in methyl (R)-{N-[1-(4-

amino-phenylcarbamoyl)-2-phenyl-ethyl]-terephthalamic acid methyl ester} (0.25 g, 0.60
mmol) was hydrolyzed (Scheme 6). The crude reaction mixture was dissolved in DMSO (1.5
mL) and passed through a syringe filter-disc (Whatman, PTFE, 0.45 pm, 13 mm), then
purified from reverse-phase HPLC column. HPLC [Phenomenex Luna Sp Cis (2) (gradient,
CH;CN/H,0), $ = 15 mL/min] fr = 3.47 min (CH;CN-H,0 = 25:75). The fraction containing
the pure material were combined and lyophilized to obtain 0.06 g of the Na-salt of the titled
compound. Mp 220°C (decomposed). 'H NMR (DMSO-dg, 8 in ppm): 9.88 (s, 1 H), 8.61 (d,
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I\ 1 NTf Et3N, CHCl 3 BocHNAI NHBoc 50 C, 7 d, 87.5 %

HH M02C H 0 NuNHBocl. aq. NaOH H2C - | HOtr N
WORBDS/AXAONN |1 NI | Boc THF-MeCOH, rt, 16 h N N PCHUSD0Z020661

TFA, CH2Cl 2, it, 4 h; 0 ag. NaHCO3 (S)- {N]

1- (4- Am no- phenyl car banoyl ) - 2- bi phenyl - 4-yl -ethyl ] -ter

ephthal am ¢ aci _dl1 [01771 The Boc-L-Bi p-OH (3.00 g,

8 8 mml) was allowed to react with p- nitroaniline

7~ B9, 101695t §.2 Tz 1DEDER (@) BB S Tog B A Qo /7 7.6 Hs, 2
g%ydf B, %nglﬁé(ﬁ%ﬂbh %92%\)%%@ Gu4he H%eaqi)ah 82 (br. s, 1 H)

rocedur Oatl erraterlasvve
4.73 erd8erh, il a3 JO@t-érQ/l @, aZpId} MSr[EHnmo/etdhé. 5r[é@(p@m@powh@g acid)y+H]".

rodef oSt T ahour SRChEONDICThter o6 vo

(R)Ze@@ﬁi W@Zéiﬁdlﬁ@‘éh&ﬁmwﬂ%en&l%tuvlﬂ&rdﬁh)hamdc deitipd

to af
(S) L0{1175] ( 4Aﬁcqrdmg 0 &y Genara esadyre X, gherpraing |0 4R), (N Hg-amino-
| ]+ aC| l._es 84.9 .
phybigp AP RS GrBR Sl bt B 8L b ucfs (G @)0.72 mmoly
wadTildwedwa Sedct @éth G(,B-W-Bbb-ﬂ'—l(tﬁﬂuoﬂﬁtadfyﬂ:huifgnﬂ)guhﬁiéin@anélE‘ltJN to yield
Procedure,D. Upon filtrat

(R)(«@ []{ PA-(N> -d1-tert-butoxycarbonyf)guanldmo- ngqa ar{;amoﬁ) grp)(ler?ﬂ ‘ethyl]-

i henyl waP ol aNari $e
AR ENGEAY o) Ll Tt (B bl g descavn

reaftbASFhenee®. nono- net hyl terephthalate (0.90 g, 5.02

S

phd hiel 8ci@2memyl pstérh @uioygr 0.6$ 1

phed grbaﬂiﬁg lznﬁ)_ ﬂ}gc%feﬁeg toatﬁ]ilﬁce GJIGengrqaall ésPrrgc(edu?/g’ A. mmol

wasrhﬁdrvbrzgt |emlqmgeﬂlp STeseipk Procedie e dl hererude waghiop mixture (0.45 g),
13

coRHARNTD R APy bR 15,155, SHLEAEHt Do p o

5h.f Tl‘hé ewreelntramsdm@b méteHalwedsetiss(Bed iZBMBO) (lahoLYpndpassel through a

ford (S (4-nitro-
syrmge ﬁ]ter-dlszz (iNha PTFE 0.45 pum, 13 mm), then purified from reverse-phase

HPLC column. The fraction containing the pure material were combined and lyophilized to
obtain 0.095 g of (R)-{N-[1-(4-guanidino-phenylcarbamoyl)-2-phenyl-ethyl}-terephthalamic
acid} as white solid. HPLC [Phenomenex Luna 5p Cig (2) (gradient, CH;CN/H,0), ¢=15
mL/min] r = 6.20 min (CH;CN-H,O = 25:75). Mp 242 °C (decomposed). '"H NMR
(DMSO-dg, & in ppm): 10.92 (br. s, 1 H), 10.39 (s, 1 H), 8.55(d, /=7.6 Hz, 1 H), 7.91 (d,J
=8.4 Hz,2 H),7.79 (d, J= 8.4 Hz, 2 H), 7.77 (br. 5,3 H), 7.67 (d, J=8.8 Hz, 2 H), 7.39 (d, J
=72Hz, 2H), 727t J=7.6Hz, 2H), 718 (d, /=88 Hz,2 H), 7.17 (t, /= 7.2 Hz, 1 H),
4.82 (apparent q, J = 6.0 Hz, 1 H), 3.15 - 3.04 (m, 2 H). MS: [EI] m/e 446.4 [M+H]". Anal:
(C24.6H27.6F0.9NsNao.306.9) C, H, N.

65



phenyl car banoyl ) - 2- bi phenyl - 4-yl -ethyl ] -t erepht hal am c
acid nethyl ester} (2.23 g, 93 %9 as light-yellow

W@ 005d237p@®180] The above nitro conpound (0.90 BCT/LS2085/020661
mmol ) was reduced in McOH THF (2:1, 25 nmL), follow ng
the General Procedure G to furnish
(S)-{N-[1-(4-am no-
phenyl car banoyl ) - 2- bi phenyl - 4-yl -et hyl ] -t er epht hal am ¢
acid methyl ester} (0.81 g, 95 % . [0181] Enpl oying
the General Procedure E, the ester in
(S)-{N-[1-(4-am no-
phenyl car banoyl ) - 2- bi phenyl - 4-yl -et hyl ] -t er epht hal am ¢
acid nmethyl ester} (0.13CHEME® 24 nmmol) was
hydrol yzgd. The crude reaction m xt ur eN@ll ssol ved

in BMBQ {1 5 nL) %nd sed t i nge
filter-disc (\h LL,__SB?I%&%%H?\%L;S , then
purifie om er@FeC'zprhﬁse HPLC celwym. The fraction
I ni puR.e feterial were coup
| yophi i zed obtain 0.03 g of the Na-9d

titled conmpound as off-white solid. HPLC ﬂpqﬁ@m}

Luna 5 C18 (2) (gradient, CH3CN H20), 4 379
tR =28.92 mn (CH3CN-H20 55:45). M 251

SeNie vl T MR A 2%8@ r
H, 7. =g, 2H4)t 1017, 6 ——8 3

H) , H, 7. 48C6(;J|e = 8]0 )

H), 2 H, 7.32(t, I= 7.5

H), . A 2H),668(d J-84Hz

H ., 4 8%k 82 (M 1 H, 3.16 - 3.06 (m 2 H. M

[ El'] MagHETHE 806 1) [l o rrespondl ng aci d)+H] +. Anal:

(C29H27. 2N3NaCsb. H N 67 W 2005/ 123700

PCT/Mei52 02066 1 © NHz
(S) {N—%i(%(m'\ vl- 205 i no- %Thb’@/yl

-et hyl | -teflepht aI am ¢ atfHs° [rbﬁ"BZ] Accor t he

General Pr oCed (S) {N-[1-(4-am no- O

phenyl car bam)yl biphenyl - 4-yl -et hyl ] -t er epht Wal™g c

acid nethyl ester} 23 g, 0.466 mmol) was all

to react wt

1, 3-di - Boc NZ ( rli FftNLRb'P'@mgt hyl sul fonyl ) guani dine [2 x

(0.54 mygHNT T 4R Et3N [2 x (0.14 g, 1.4 nmol)]

to yieId(S) { [1-(4-(N2"3-di-tert-

bu car bonyl ) guani di henyl caphamy! ) - 2- bi p K,
ngge(%{ - tHg/‘g @ﬁ nmhﬁ'g&am NgoH r‘re(%h tk‘ler (@Té‘

% yi el d \ wa% uREHe'" Phe ﬂ

reaction (Sch‘ R_8). [0183] FRlvecostier gr 8up

(S)-{N-[1- (4- (N 2 3:di - t ent"BliPoxycar bony! ) gligi dino-

phenyl car banoyl 4- yI et hyl]-terepht h

t 39

@ phenyl

; : iRy ieRu ef B thatamsic acid
cr Uﬂﬁ7‘7]eaCt”I'h‘8 nB(SB 1>5 B-ﬁi'; @H Q@ 0@ g‘gmjhbl QfasOBIRHRY WRFeact with p-
subm tted subsequently under neral Procedure D for 5

nitdoaniline (1.34 g, 9.7 mmol), HOBt (1.19 g, 8 8 mmol), EtsN (1.07 g, 10.5 mmol), and
EDCI (1.68 g, 8.8 mmol) in anhydrous CH,Cl, (50 mL) according to the General Procedure
A (Scheme 8). The volatile materials were removed in a rotary evaporator and the residue

was stirred with water (50 mL) at 1t for 15 min. The solids were filtered, washed with water
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The concentrated crude material was dissolved in DVSO
(1.5 nmL) and passed through a syringe filter-disc
w@ YWeatiesrmg PTFE, 0.45 m 13 mm), then purifi edP€T/082005/020661
rever se-phase HPLC colum. The fraction containing
the pure material were conmbi ned and | yophilized to
obtain 0.06 g of the titled acid as white solid. HPLC
[ Phenonmenex Luna 5p C18 (2) (gradient, CHSCI\V H20) 4'
=15 m/mn] tR=6.92 min (CH3CN-H20 = 40:6 L
(2 238-mD) and (ret torpead(S)- {Li4nRo (hvdsademeE k- Irbipheyl-4-yl-ethyl]-

cariid Qg - plyp e el g ety B200 757 98

;iz [g?ﬁﬁ) Jlea gbéﬁm%ciﬁ%aﬁviaé (dg, g 63sz10173 glzsmtrzaﬂeﬂ ,with TFA,
aceqrdimgQto( the Generat onq:qiiur@ZDl_é Upory ﬁi@a(ty(op water gvagh gd (iryﬂ)’; (S)-{2-
amlé. %h élgf’nylj-zzr-yg-w(éﬁﬁ”fzzro-%héﬂyl) pﬂ‘ I\%@na(rﬂde}] magogtgfﬂ%d ad li NEﬂtryellow solid
(1.78rP7 A)C30H35. 2N508. 1) C, H, N. 68 WD 2005/ 123700

PO BSROCORR005E SN A, Yo RN S o o

3 &1}, HOBt (008 §05.02 @rkdl NO-55,48
with Mengililvgﬁéﬁn? ?Aé 52 ﬁ&#l +I I—I|{ZNB1;I\§' & pH@ ( &>

mmpl), el G (K98 o PPRemYIDahagIops @}%ﬁ%ﬂoew 9@5@8&% to the
o EBROAE 4 B AT S o
resmuephzemyh?l)éte diiltilirﬁ/a‘t?rl((lg 91@18) @, rt TorlS mim| The hEﬁtogélibo@Qngﬁture were
nmo . :
flieged 7 VGRS PHESInio) cF o2 O 8 BB 1) SR L8l Ry L it
phehg‘é‘arbg?ﬁﬁg @Lblﬁ{eﬁ9ﬁ4191r &h{f] fepepfaningc Eﬁﬂﬁné@lﬁﬂ ¥kter} (2.23 g, 93 %) as

di net hyl am no) phenyl car banoyl ) -
lighttyelgw eelidy| car banate (2.85 g, 98.6 % as gray col or ed

e f09§0]( Se %Q%b(% nitro compound (0.90 g, 1.72 mmol) was reduced in MeOH-
THF (2:1, 25 mL), following the General Procedure G, to furnish (S)-{N-[1-(4-amino-
phenylcarbamoyl)-2-biphenyl-4-yl-ethyl]-terephthalamic acid methyl ester} (0.81 g, 95 %).

[0181] Employing the General Procedure E, the ester in (S)-{N-[1-(4-amino-
phenylcarbamoyl)-2-biphenyl-4-yl-ethyl]-terephthalamic acid methyl ester} (0.12 g, 0.24
mmol) was hydrolyzed. The crude reaction mixture was dissolved in DMSO (1.5 mL) and
passed through a syringe filter-disc (Whatman, PTFE, 0.45 pm, 13 mm), then purified from
reverse-phase HPLC column. The fraction containing the pure material were combined and
lyophilized to obtain 0.03 g of the Na-salt of the titled compound as off-white solid. HPLC
[Phenomenex Luna 5p Cig (2) (gradient, CH;CN/H0), ¢ = 15 mL/min] & = 8.92 min
(CH3CN-H,0 = 55:45). Mp 251°C (decomposed). 'H NMR (DMSO-ds, & in ppm): 9.98 (s,
1H), 8.97(d, J=8.0 Hz, 1 H), 8.00 (d, /J=8.8 Hz, 2 H), 7.97 (d,J=8.4 Hz, 2 H), 7.61 (d, J
= 8.8 Hz, 2 H), 7.58 (d, /= 7.2 Hz, 2 H), 7.48 (4, J = 8.0 Hz, 2 H), 7.40 (d, J = 8.2 Hz, 2 H),
7.32 (t,J=7.6 Hz, 1 H), 7.30 (d, J= 7.0 Hz, 2 H), 6.68 (d, J= 8.4 Hz, 2 H), 4.89 - 4.83 (m, 1
H), 3.16 - 3.06 (m, 2 H). MS: [EI]] m/e 480.4 [M(corresponding acid)+H]". Anal:
(Ca9H27,N3NaOs6) C, H, N.
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[0185] The above Boc-derivative (1.85 g, 4.82 mmuol)

was treated with TFA, according to the Ceneral
woe@saeBrne D. Upon filtration, water wash and PETUSIH05/020661

(R) - 2-am no-

N- (4- (di met hyl am no) phenyl ) - 3- phenyl pr opanam de was

obtained as gray solid (1.29 g, 94 9% . [0186] The

above amne (0.12 g, 0.42 mmol) in THE (5 nL) was

reacted with succinic anhydride (0.051 g, 0.51 mmol),

according to the General Procedure C. The crude was

(S)- ?ﬁkﬁ %lbﬁkn%@l §. 1‘4 Fﬁum-réim@ Bﬂeﬁ%vcﬁ%&ﬂfe@%hte%pﬁ&ﬁiaﬁﬂ@acid}

fer-drsc . PIFE, )
pur{ofd2d fAcmslrdmgerme ﬂhas@eﬂﬁ’alc Emcatﬂme The {f‘r)aﬁ‘ﬂ-l[b(ﬁ -amino-

e B BB BB ES. FRENGRL A 0 6 0as6
mmbHi R tMBLaItORkehemy I czadzlmjmdtﬁﬂ&mhemylsﬂfm)gwﬂmﬁm x (0.54
)propanocic acid as lig solid. HPLC gPhen?ﬁge ex

g, 1_61 nlam@l)im@d(ﬁl)aN( & asd(Qam & ch-%@wmb;o vield ($% (Nilir .{FJ ~di-tert-
oSt Qe SRR, D oAb B A i
methB'bL esﬁr}412118-7 58%%2612 SO 3a g)—ﬂt wag uSél in the %quﬁmt 31;@6:2&)1;1 (hege 8).

r. s, -

[02835} 5 (%—Qxe Gstp}) gr021p451 %S)Z&\gg én(:l_\?z e de‘e; ? R)gmqicg lﬁ%ln}[}?%lamdmo

pheéggqgﬁﬁ%g%'ﬁ 1‘9‘%%42%05/ %@?eéh&&ﬁ% 284 faettis ddker00.9W g, 0.39
mm@l)( V&) hyldrélgzddDiemnpldyyi gathie rﬁf)rphlé Ryocedirs dhroyihy -cpudshrepstiont mixture

o5 PRTP ) BB S 1 D P e

Thd Qorﬂ%ﬁd@é&bﬂld@fmatenal was dissolved in DMSO (1.5 mL) and passed through a
(R)-2-am no-N-(4-(di nethyl am no%)phenyl ) - 3- phe pr oe
syriage didtemdidc §Mhptmang PIEER PefSi ;ép@ tben pumije d“¥rﬁp1) reverse-phase

d hilized t
HPﬁC %19:10'['12{: 1Zradct10n cRnﬁagxrlTr]l%th? BWS r{lg/zft%réarl BNaerrreD g:/(frslblge and lyophilized to
obtﬂh emﬁl £ thié GashaDy Vit anoi HPBCi[Fhaamendt himeh @8 (2) (gradient,

CH@g/L(z@gr B 581 BB RS Boyin 4CH:GH Y 1 A5-6pk 148 D3840 °C
(de%ﬁ%%) o ”1H %Wd& 5‘@ féxf% 103 (?"Oéﬁ)? ), 11-)'17%’3 H), 9.05 (@, J =

6.4z, 18{)48 02 (8 25 7(mHz,12H) 7.94 @0 = 77625 2 i), 97%)(&, 3&&1‘31 78 (d, J =

1258 2151 430 6y Fo g 1t b 1307 3 ety @ o g2 w2

4 1 €24 (d,J=5.6
73g'éu %’b 1@1% &ET(dJJCZgEg{zF@'\gOﬁwg J|\4568[P’[32|]1H§f (
Hz /A HY.RIS ][E@]&n(e[ﬂm&[mw}é]n Al p(ﬁ?edﬂelsﬁ‘{asﬂsa)ﬁ,ﬂ)Nz phenyl et

hyl ear banoyl )-3, 3 - di net hyl butanoic acid [01881 It

was prepared according to the General Procedure C

From 0. 12 g of

(R) - 2-am no- N (4- (di net hyl am no) phenyl ) - 3- phenyl propan

am de and 3, 3-(dinethyl)glutaric
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anhydride (0.072 g, 0.51 mmol), 0.10 g of desired acid
was obtained as light gray solid (Schene 9). HPLC

w( Rivenzatemex Luna 5 C18 (2) (gradient, CH3CN HXO)/PS20p5/620661
15 nb/mn] tR=9.60 mn (CH3CN-H20 = 55:45). M 85-6
T. 1H NWR (DMSO-d6, S in ppm: 12.21 (br. s, 1 H),
9.86 (s, 1 H, 842 - 825 (m 1 H, 7.50 - 7.25 (m
H, 6.84 (br. t, J=8.2 H, 1 H), 4.69 - 4.61 (m 1
H, 3.16-2.95 (m 2 H), 2.93 (s, 6 H, 2.26 - 2.14 (m
4 , 0.92 (s, 6 HH. M [EI] me 426.5 [ MtH +. Anal :
(C24. 2H32. 3N3. 104.5) C, Hchbmebynt hesi s of
4- ((R) - 1- (4(D net hyl ami no) phenyl car banoyl ) - 2- phenyl et h
yl car banmoyl ) - 3, 3- N etraneth 1~ ene) but anoi a,&\id
[ 018%dcHit “was prepar ed amt o irg toBome oGel
Procedur d Fto 5@ 127G, 00« on ° N
(R) - 2- ani (4- (Hi net bydan no) phenyl ) hepyl pr.opan
am de and 3 3- (tetranethylene)glutaric ydEin,c£94zoﬁ,2
(0.085 g, 0.51 nmmol), 0.076 g of the desired acid was
obt ai ned as | i ght y.solid (Schene 9). HPLG N
[ Phegormenex Ku s {2) {gr Qs 8w° ve G
= 15 nl/att tR B 9. 54 niHh (%EH3 0 = 62: $8)H
91-2 C’ 1H NMRyHDVSO-d6, S in gphnf: 12.21 (%

H, 9.86 (s, 1XH), 8.42 - 8.25 (m 1 H), 7.50

3-(((71mi—%(ﬂiﬂqeth a&gn ey %ngam 1?:2 h ;_ tmlmzmsmrtgn%rggn% acid
. , , . - 9. , . S, , .
VIO [0088/ 12@&@30@?@5@5&%@@7«% mmoﬁmsseﬂoyeﬁo@ reachyith N,N-
. J=.13.2 . - ,
dlmgﬁay}@@hfwengﬁléﬂ&e]\@9s %gﬂ]% @g}%lggﬁﬁ(l[?o@%ﬂﬁsjh Izﬁnngll):,lE’éﬁ (1.09 g,
10.17G261d3)3 aBNBOCEI 2634 €, 7.54 nihol) in anhydrous CH,Cl (50 mL) according to the
4- ((R) - 1- (4- (D methyl am | car.b | ).- 2- phenyl
Gergalc sy 14 19 SHoR it BHGE NG LSy D e R obtemoyt)-2-
A \ i geneon!
LU AT
( R) 0285 nFhevapdve Bpoerdetnatisieri(h8F 82 mnmlhMapyreated paith TFA,

. d d 3, 3- t t hyl t aL i .
w5 o TP PSS i AN 2 v
N-(@R Rk dAedadsojphekill)-SpBehyERbpaslartie heaeolgined R Gay solid (1.29 g, 94

[ Phenonmenex Luna 5 C18 (2) (gradient, CH3CN H20), 4 =
%)15 m/min] tR = 11.02 mn (CH3CN-H20 = 66:34). M

s, I orb Pl il W §0n gl RO (AL wispencted with
suc@in®Sariyilri® (6)0516, 841(thmol)saccdrdig, to4hSGefapRipeadureyC. Jhe crude
e 5 B T e B il s, .
um;?l?é nig% .]t]ée(rfmﬂgﬁg.f?oAnE%Tv:eilser%aiebﬁPLC Solugid)) ThdRactlof! dontaining the
puré ChatdRH3F et FoomhBiiedaand 69dpiaiiedCto Hobtain SAMEMVE- 1§ 3-((R)-1-(4-
(dimethylamino)phenylcarbamoyl)-2-phenylethylcarbamoyl)propanoic acid as light gray
solid. HPLC [Phenomenex Luna 5u Cig (2) (gradient, CH;CN/H,0), $ =15 mL/min] tr =
8.32 min (CH3CN-H,0 = 45:55). Mp 197-8°C. '"H NMR (DMSO-dg, & in ppm): 12.21 (br. s,
1 H), 9.86 (s, 1 H), 8.42 - 8.25 (m, 1 H), 7.50 - 7.25 (m, 9 H), 6.89 (br. s, 1 H), 4.69 - 4.61
(m, 1 H), 3.16-3.04 (m, 2 H), 2.95 (s, 6 H), 2.45 - 2.33 (m, 4 H). MS: [EI] m/e 384.4 [M+H]".
Anal: (Cy;H,5.5N30425) C, H, N.

+
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O NH2 O BocHN BocHN OH EDCI, HOBt, TEA N + CH2Cl 2,

rt, 16 h, 95.5 % N TFA, CH2CI 2, it, 5h; ag. NaHCCS,
wamosAgs78 % O O HO yN THF, rt, 2d O "G HZN \PCI/BSR0M20661

3-((R)-1-(4- (D et hyl am no

benzyl car banoyl ) - 2- phenyl et hyl car banoyl ) pr opanoi ¢ acid

[0191] The Boc-D-Phe-OH (2.00 g, 7.54 mmol) was

allonwed to react with 4-N, N di net hyl am nobenzyl am ne

di hydrochloride (1.60 g, 7.18 nmol), HOBt (1.02 g,

7.54 mmol ), Et3N (2.54 g, 25.1 mmol), and EDCI (1.44

4 (-1 35000 ) ok Dy SRRNAL QUS  GHE! 1B By £l Bgd

(R[ois7(4- ¥ ival@rebaRE/ataaTiag tPGE/ GSRA0BREAGET. From 0.12 g (0.42
(di nmet hyl am no) benzg.l car banoyl ) - 2- phenyl et hyl car barra({ e .
mmph. v (R)-Bemmooh-(4édimethlgmppheg)iRhuprerpantdy  and glutaric
] It L4 (-1 (4e(di ; 1 2.
70 105 B ATII  pygonenatan) 2
phepylethylcabhmbyiiitamit sid a8 ®bipined. Halightrdrdy velid (Schemed). HPLC
with TFA, accordin o0 the Procedure D.. Upo .
[Phenomengy iTgma 3ka Cag et ﬁﬁﬁ@%e‘g fr gﬂ o dpynd KP2B.81 min
(C}%gﬁln%%)%‘hs:szn)b)%{g 205-7°C.. '"H NMR (DMSO-dg, § in ppm): 12.21 (br. s, 1 H),

ani nzyl) - 2-am no- 3- phenyl pr opanam de]
9.86V&s 1 ab) aidded.2s(mpdl B), Vel0l -G % Ghj YH),(G8BMrd, J963-B%E, 1 H), 4.69 -

193

4'6{ %‘ 1|\|h?’43-' (PR @y ? B 1) G 3 150afi 08 BophEhy i 85 GplanS-¢ Ha
: i Lo i

jH%!%Iﬁqschi n%gglsa[r?ﬁ;%gi de '(%%%é’m@%%s s reacted

. nmol ),

e la@Jmmwbamﬂ%éw%&mﬂmms
dimk ken a{nnic M (1.5 nL) and passed through a syringe
M— What man, PTFE, 0.45 m 13 nm, then

puroi8sid f rrowas preparsd acqobtise tleGeantalMrocedine €. dremdnl2 g of
(R);fq;g{é%;)&}@ o P f@%gp%%&o%gﬁfnﬁiﬁg 93" (dimethylglutaric
anhg?]ﬁ&eR?U.dVZ( g,' 69 rﬂ%hbl? | @0 ROYDENEYE GRIAPREPYbthindd as 1i§ht gray solid

eny y [id.

et hyfcar banoyl) propanoi ¢ acid as white soli )
(Schh€9). PHERO fEhenonieueralna 1P18is((2) (er{digmadiBiN/H20), $ = 15 mL/min]

R %&Q”ﬁﬁﬁg&@o L5 MY 4.8 1 KR BMSSRE™S £25br: 12.21
(br. s, 1 H), 9.86 (s, 1 H), 8.42 - 8.25 (m, 1 H), 7.50 - 7.25 (m, 9 H), 6.84 (br. t, /= 8.2 Hz, 1
H), 4.69 - 4.61 (m, 1 H), 3.16-2.95 (m, 2 H), 2.93 (s, 6 H), 2.26 - 2.14 (m, 4 H), 0.92 (s, 6 H).
MS: [EI} m/e 426.5 [M+H]". Anal: (Cp42H3,3N3,045) C, H, N.

Synthesis of 4-((R)-1-(4-(Dimethylamino)phenylcarbamoyl)-2-phenylethylcarbamoyl)-3.3-

(tetramethvylene)butanoic acid

[0189] It was prepared according to the General Procedure C. From 0.12 g of
(R)-2-amino-N-(4-(dimethylamino)phenyl)-3-phenylpropanamide and 3,3-
(tetramethylene)glutaric anhydride (0.085 g, 0.51 mmol), 0.076 g of the desired acid was
obtained as light gray solid (Scheme 9). HPLC [Phenomenex Luna 5p Cis (2) (gradient,
CH3;CN/Hz0), ¢ = 15 mL/min] #z = 9.54 min (CH;CN-H,0 = 62:38). Mp 91-2 °C. 'H NMR
(DMSO-dg, & in ppm): 12.21 (br. s, 1 H), 9.86 (s, 1 H), 8.42 - 8.25 (m, 1 H), 7.50 - 7.25 (m, 9
H), 6.84 (br. s, 1 H), 4.83 (apparent q, J = 7.4 Hz, 1 H), 3.20-3.02 (m, 2 H), 2.91 (s, 6 H),
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1H NV\R (DMSO-d6, 8 in ppm: 12.18 (br. s, 1 H), 8.36

(br. s, 1 H, 810 (d, J=8.0 Hz, 1 H, 7.25 - 7.15
WQmOSBZ:H))Q 6.95 (d, J=7.2 Hz, 2 H), 6.67 (br.P&T/U320p§/020661

4.44 - 4,28 (m 1 H, 4.08 (s, 2 H), 3.00 (d, J =

12.4 Hz, 1 H), 2.69 (dd, J = 12.4, 7.8 Hz, 1 H, 2.91

(s, 6 FD, 2.45 - 2.22 (m 4 H. M5 [ElI] me 398.5

[ww+.mm| UQHQSSNBMNM)C,H N 4 ((R 1 (4

| am no) benzyl car bano

2 Ay e drUaro ) bl 0 He 2 4. 155 5430 (. 8. MS:
[EI]%B)%QL@Q ag%\@,c}f]er,gwg@ﬁqﬁg g}\%og%lygf al NProcedure C. From

¢ B2 ) Ny prizpnaydnysBpr opan
amd an | ut.ari. anhydrlde (0. 055 g, 0. 48 rmol)
°Ila ] g ired acid was obtained as white
sol [0fhoq Sc hﬁ%sé%pared"&’ ordilPheNeeERR%ral Pagvedur€ld F2gm 0.12 g of
(gradlent 0), 4 =15 m/mn] tR=7.97 n
(R)-eHEONNHEB(dEmathyBaino) Msn gy 8-Heny RIopANRI¢OVED. d62n% jn 3.3

(perﬁ%ﬂ:tﬁylg&@él%ta&% nh?d)‘lc%sé(_)')w% g? QAS? 1(19{81) 9:114 %Qﬁ the- (ﬂé‘lre!ddamd was
obtazn&i ﬁzhglﬁ gmay solﬁi @%héﬂa& 9). sHPLOﬂPherm@e@cappmrﬁnbm(Z) Jgradient,

CH;EN/fQO@; X 7 1@ qqym@] I’-B 12 (@1m@3(0}@% HZQ B§6%éhowfydfm kc. 'H
NM%Z@?ﬂg%g[réggﬁ, 1hl)fp1r67i]%21( Efﬁef%d% E(Ié rg @42 48 2B|)(m 1 H),

7.54 Mml}sfm, D) 684/(&3&—9%}/56]83@&@3&)1th mm 17D, 9\@0 3 02 (m, 2 H),
05/.123700 PCT/ US2005/ 0206
2834(8(6@) 3.20 45, 20 hery1 Ah é‘b)%éhzlﬁ B BafdD 125 Bins AfDad 11 (br.
¥ s} HINWas
> 2pr epar ac%g?%?%?%ﬂt%ﬁgygeatg?g I‘é’}%}égg%{fei%?tl:r om
0.12 of
(R) - N- (4- (di met hyl am no) benzyl ) - 2- am no- 3- phenyl pr opan
am de and 3, 3-(dinmethyl)glutaric anhydride (0.069 g,
0.48 mmol ), 0.097 g of $¢EMELSi red aci d was obtai ned
as white solid (Scheme 10). HPLC [Pheponenex Luna 5

C18 H% gradl ent . N*EHSCI\V H20), 4 goeHk5 / tR =

9. 55" M = F@S‘r*@B‘)TEANp 76-7 Hl (cpcas,

5 |n pp 7 2‘-’8 J=cH,ch. s Bss %l H) , , 11 (m

6. =84 Hz, 2 H, 6.67

6 43 (br. s, \ 4. 44 ( apparent g, J = T*G\ rt5h .
,416(d J=48Hz 2 H), 305-29(”%&““&%&596”

2.85 6H)q218dJ:24d-|zo J

2y
0. 87c(§ R H) } me 44

(C25H33I\I304) H N. V4- ((R) - 1
(4-(Di et hyl a 0) benzvl car banmovl) - 2- phenvl etYivl car bam
ovl)-3,3- (tetranethyl ene)butanoic acid [0196] It was
prepared according to the General Procedure C. From
1R(4g(ifnethylamino)benzylcarbamoyl)-2-phenylethylcarbamoyl)propanoic acid

[0191] The Boc-D-Phe-OH (2.00 g, 7.54 mmol) was allowed to react with 4-N,N-
dimethylaminobenzylamine dihydrochloride (1.60 g, 7.18 mmol), HOBt (1.02 g, 7.54 mmol),
Et;N (2.54 g, 25.1 mmol), and EDCI (1.44 g, 7.54 mmol) in anhydrous CHxCl, (50 mL),
according to the General Procedure A, to afford tert-butyl (R)-1-(4-
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(R

N- (4- (di met hyl am no) benzyl ) - 2- am no- 3- phenyl pr opanam d
we2@ad2B98- (tetranmethyl ene)glutaric anhydri deP¢DUSBE5/020661

g, 0.48 mml), 0.105 g of the desired acid was

obtai ned as white solid (Schenme 10). HPLC [ Phenonenex

Luna 5 C18 (2) (gradient, CH3CNH20), 4 = 15 ni/ m n]

tR=9.56 mn (CH3CN—H20 = 62:38). M 88-90C. 1H NWR

(dlmythygni(lmﬁ)b@zﬂfar%gngﬁl) g@%eé}rqethécaibwge ;%]’Z& g,HéS 87"/% da:s' aff-white

1ids (S H, 4.66 (apparent g, J = 7.8 Hz, 1
SOt (%gl tvvo sets of dd, J = 14. 4, 0

2. @M9%m Thel), alwwe4 fes:bugyl H) (R)2: @ddvaethyiamm;'@eezﬂ&arbqnoyl) 2-
phen%t@%ca%ba'q;a?g gléégg,(% némolfw:él% h%alted’)' W’TI%A Oa%céﬂmg;]to"the General

Proc@:@ﬂire H%é é OIZ f;lgf;itl%{ Eﬁa’ce&ﬂ @adbGnb dying] the ﬂfrwl amlne [(R)-N (4-
(dlmqatl(y an)lnq)bgnpyt)g ﬁ’émﬁgﬁ‘l @?’ﬁnﬁlﬂo@émflﬁ]a}%%%?ﬂed as pale-yellow solid

1 P et hvl car banovl ) - 3, 3- (pent anet hyl ene) but anoi ¢
( 3%514(}8{]} i197] It was prepared according to the General
Pr w@dpr e (R) I\F(40@3]uﬁeﬂhﬁlaglrmbbenzyl) -2-amino- 3-pheny1propanam1de 0.12 g,

-N-(4- |
s i LA AR A 299
acco@% gl ne ' GhettB PRIRIre ©-The oﬁldéfwdsh@kdﬂ&ﬁlDMSOG(dliimMand passed

as white solid (Schenme 10). HPLC [ Phenonmenex
througtnasﬁn@a: giltepylis¢ GVhatiment PTFE; . mrzotﬁsmmsth%punﬁed from reverse-

oh a%F;CT [ U3 %%6%%% 630%125“ ﬂg e 8%&%2@'&4%%']%%5 ¢ombined and

%3 tgs( démalﬁgm 10 7. g3§ of bi. ((R)ll - (dlﬂleth&lamlﬂa)ﬁdnzyharbamoyl) -2-
r

pheﬁyldmylcnbamsyl)pxonapolc4ace:BaS( ‘é(b‘;%ﬁ@rﬁlt HPLCJ éfvn%p@x ﬁ nEDDS;,L Cis (2)

graébent ?}Q@N/ﬁé})&@rs éﬁﬁ.ﬁﬂ % 3‘3’@3 {n[)ﬁr (c%hch‘@-H écﬂﬁ.iﬁ. Mg 194-6 °C.

'H 1[$M112 ]j'll)ISOJdG u(lkgzné) 32 1%{(\351)02 1 21-!)58 3p labr]smxé),aéo @, J= 80Hz 1 H),
7,24+ Bot (e 68{@@ 2 Pieed 1.5 O o) iy 4 8- 005 i, 1 ), 408 s
2 HSL per dpﬁgi’i %@%dhﬁ] §§9 @JFJTPMW éf}?zmi@{‘jetz BYl(s, 631), 2.45 - 2.22
(m, ¥ae MS: Ifl] ind'e 308.8 [mmhmay l(cms 5@1304 78) c H N.

4-((R)-1-(4-(Dimethylamino)b enzylcarbamovyl)-2-phenylethylcarbamoyl)butanoic acid

[0194] It was prepared according to the General Procedure C. From 0.12 g of
(R)-N-(4-(dimethylamino)benzyl)-2-amino-3-phenylpropanamide and glutaric anhydride
(0.055 g, 0.48 mmol), 0.086 g of the desired acid was obtained as white solid (Scheme 10).
HPLC [Phenomenex Luna 5p Cig (2) (gradient, CH;CN/H,0), $ =15 mL/min] g = 7.97 min
(CH3CN-H,0 = 47:53). Mp 208-9°C. 'H NMR (DMSO-dg, & in ppm): 12.18 (br. s, 1 H),
8.42 (br. s, 1 H), 8.04 (d, J = 8.4 Hz, 1 H), 7.25 - 7.15 (m, 5 H), 6.95 (d, /= 7.6 Hz, 2 H),
6.65 (br. s, 1 H), 4.44 (apparent q, J = 8.4 Hz, 1 H), 4.19 (d, J = 4.4 Hz, 2 H), 2.90 (dd,J=
13.6, 4.4 Hz, 1 H), 2.91 (s, 6 H), 2.65 (dd, J = 12.6, 10.8 Hz, 1 H), 2.16 (apparent t, J=7.0, 4
H), 1.54 (appatent t, J = 7.0, 2 H). MS: [EI] m/e 412.5 [M+H]+. Anal: (Cy3Hy9.66N304.33) C,
H, N.
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HZN ester, EDCI, HOBt, DVF, 7C, TEA;, N H TFA, DCM rt,
3h; 10% KOH, MCH, O N rt, 3h 7C 7D 4-cyanobenzoic
wa@eiod/12EmCl , HOBt, DMF, 7C, TEA -N N-Boc N, Ne@®DUSI04/020661
NC\ I NY "N/ NaN3, NH4Cl, DM, HNY N H heat, 18h
OO 7E 7F NN NHZ TFA, DCMHH O N,,fiLN H 7G
(S)-{4-f
2- (9H Fl uor en- 9-yl oxycar bonyl am no) - 2- phenyl - acet yl am
nol - phenyl | -carbamc acid tert-butyl ester (7B) [0198]
To a solution of Fnoc-L-Phe-OH (7A, 2 g, 5 mol) in
4-(( Eli“-ll éQISBq@ l;&%w% ﬂlg)l?quﬁgarﬂ%vﬂ(-égg Qe 1 PbthRcatBiR ol1)-F8C
anad the nm xture stirred at room
dime@Ribataatidraeidf or 20m n. N Boc-1, 4- phenyl ene di am ne

5 | dd foll TEA
724011%] angT‘r’i?arﬁ)el’rmfﬂ@a% ‘i‘cﬁggjl’l?g? Pe@‘méjﬂjenre@}b/ﬁfcfcgﬁ‘%gr ature m 0.12 g of

(R)-&\P—@ éiuﬂeth}ﬁﬁmﬁﬂi}éﬁ%&l?—@ anYi@@-Bgﬂ@ﬁ?ﬁﬁ%Eﬁiaﬁﬂddl Bake 3,3-@iel ) glutaric
pressure and wat er” was added and the m xture sonicated
anhYdrlde7(4) 080 200457 1ethd.09ZTE WSt drsoedeeit Wiy eiriged a¢ avhite solid

t he ich was.col te t
(st BDr St AR R 1R wEE) B ity GRIQORLER = 15 mLjmin]
tr <(S}5 Fifa ( @H{)@N RO 2 §5149) yIM e&t/yt. ald NVIR p(bmm 51mgfrbﬁm4@ d,J=
acid tert ester OlgghaTo a solutio
7.6 {H, [L H) QHSFI7uUr(@n69HyI6&;2 m H@)ﬁ ol Q:ﬁesm;q H), 6.43 (br. s, 1
H), 4.44 (apparent g, J="7.6 Hz, 1 H), 4.16 (d, J = 4.8 Hz, 2 H), 3.05 - 2.95 (m, 2 H), 2.85 (s,
6 H), 2.18 (d, J= 2.4 Hz, 2 H), 2.16 (d, J = 13.0, 1 H), 2.04 (d, J=13.0, 1 H), 0.92 (s, 3 H),
0.87 (s, 3 H). MS: [EI] m/e 440.6 [M+H]". Anal: (C,5H33N304) C, H, N.

4-((R)-1-(4-(Dimethylamino)benzylcarbamoyl)-2-phenylethylcarbamoyl)-3.3-

(tetramethylene)butanoic acid

{0196} It was prepared according to the General Procedure C. From 0.12 g of
(R)-N-(4-(dimethylamino)benzyl)-2-amino-3-phenylpropanamide and 3,3-
(tetramethylene)glutaric anhydride (0.081 g, 0.48 mmol), 0.105 g of the desired acid was
obtained as white solid (Scheme 10). HPLC [Phenomenex Luna 5u Cig (2) (gradient,
CH;CN/H,0), ¢ = 15 mL/min] fz = 9.56 min (CH;CN-H,0 = 62:38). Mp 88-90°C. 'H NMR
(CDCl3, & in ppm): 7.60 (d, J=8.0 Hz, 1 H), 7.18 - 7.13 (m, 6 H), 6.91 (d, J = 8.4 Hz, 2 H),
6.62 (d, J = 8.0 Hz, 2 H), 4.66 (apparent q, J = 7.8 Hz, 1 H), 4.15 (two sets of dd, J = 14.4,
5.6 Hz, 2 H), 3.05 - 2.94 (m, 2 H), 2.84 (s, 6 H), 2.29 (d, J=13.6 Hz, 1 H), 2.18 (apparent t,
J=12.2,2H), 2.04 (d, J=13.6, 1 H), 1.53 (br. 5, 4 H), 1.40 (br. s, 2 H), 1.31 (br. s, 2 H).
MS: [EI] m/e 466.6 [M+H]". Anal: (Ca7H355N30425) C, H, N.
4-((R)-1-(4-(Dimethylamino)benzylcarbamoyl)-2-phenylethylcarbamoyl)-3.3-

(pentamethylene)butanoic acid

[0197] It was prepared according to the General Procedure C. From 0.12 g of
(R)-N-(4-(dimethylamino)benzyl)-2-amino-3-phenylpropanamide and 3,3-
(pentamethylene)glutaric anhydride (0.088 g, 0.48 mmol), 0.12 g of the desired acid was
obtained as white solid (Scheme 10). HPLC [Phenomenex Luna 5u Cig (2) (gradient,
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acetyl am no] - phenyl }-carbam c acid tert-butyl ester

(7B) (2.8 g, 5 mol) in DVF (50 nL) was added
wa2@aiiesonet hyl pi peridine (10 x, 5.7 g, 50 mmoPQT/ESIH05/020661

the solution stirred at room tenperature for 18 h.

The m xture was filtered to renove solids and the

filtrate concentrated under reduced pressure. The

resi due vvas taken up in DCM and washed with saturated

5 phosphate buffer sol ution

(3 x 25 n}(} o 1
CHa@N/HIQ)L @aﬁ Nan:L/mlu} reoP-FNasO4:CN- Hh@a®d34)aﬁ@ 0-2°C. 'HNMR
(CD §’3 § i ent rﬁ)a?%ds@ag*a%i? 71559 { fP 609} §lo5(Br. £ THRIHz, 3 18%.68 (br.
s, 2 ﬁ§,)6 4 (341/%151 @6 mb@ﬂﬁhﬂwbatmm)mnarm (r. s, 2 H), 3.05 - 2.95 (m, 2

ht hal d} 7D 0200 t
H), 6 (orORhR 1 & AERA HBnb im0 Bt eF1 (Pras 28 10 A S 2 1
rL1| E[x:l 142 , 0.74
MS?: r"‘}/ Q'Sﬂ&t%ﬁﬁgggﬁdu\%éﬁl@?ﬁ and tge reggtl on

m xture stirred for h at room tenperature.

[4-(2- Ami no- 2- phenyl agg, afyi no) - phenyl ] - carbam ¢
acid tert-butyl ester 288 ng, 0.67 mmol) was
added followed by TEA (75 ng, 103 uL) andRthe mi xture

sti rpﬁq@d“\e*tlkdhoom tenperature for 15 h. T DCM was
ext ract wi tERC\IRt M ur at edy | ution_and-

drie gi vevBac-sheadghedardne TEfhe  rEET die Nas di gs0lved i n
DCM (34rL) and TFA (2 nlL) added t he ni xt &Fe"
stirre at room tenperature for . The solution vvas

concentratedito give a brown oil respglue. The oil

di ssol ved &?;,le feRuic Bnorihy 1 0% KOH, ) adde
t he r;@%ﬁ\ @ ti reeCEDH GBIV TATEA ¢ Qom t
sol Ui TonNwas adj 566 boopkesyedihe met hanol
congeftrated and“3t he resulting solid coll ed and
drltdcgl ve 150 nmg of solid. This crude du® was
purified b b EVer S phase HPLC using ACN H20 (5-95 %
ACN) andl2 38O GiTeed to give the product as a white
solid (4 N poo

my). MP {51C. 1H N|\/R(4OON~NHZ) 89.83 (s, H
1H),. 8,87 (d, <8 8%, 1H), 7.98 (gL J=8.4Hz
7.9N8|4:8°8 2H),  FNBOUGOMF, J=7H 2 H)ﬂ (m
5H), Byt %p/‘%gq)

|

: 4. 80 [l 3.10 (m
404. 5. 3H21N304 + 1 H20 (S)-f @
4- 2- (4@%benzoyl ami no) - 3- phenyl - pr oplopy! dfri no] -c
arbam c acid tert-buNtyI ester 7E [0201] To a solution
of 4-cyanobenzoic a@F (1.54 mmol %7 mg) in DVF (15
nm.) was adegdxEDCl (! m4 ) and HOBt (236
ng, 1.54 mmot ) and the WD 2005/ 123700
PCT/ US2005/ 020661 stirredoat) rSom tenperature for 30
mn. [4-(2-Am no- 2-phenyl ‘t yieam no) - phenyl | -

e

car bam c aC|d tert- but yI =y ‘ [ nlcn aéﬁ%&amﬂg,l nl}envl}m?ba)mlc acid

v CITC 11T AT Ul
tertSJu 1e§t@ 7@ 4h at r oom t enper at ur e The sol ution was
wat er (250
[0198] To a solution of Fmoc-L-Phe-OH (7A, 2 g, 5 mmol) in DMF (20 mL) was

added HOBt (800 mg, 5 mmol), EDCI (1.1 g, 5.7 mmol) and the mixture stirred at room

temperature for 20min. N-Boc-1,4-phenylene diamine (1.1 g, 5 mmol) was added followed
by TEA (525 mg, 724 uL) and the mixture stirred at room temperature for 5 h. The solution

was concentrated under reduced pressure and water was added and the mixture sonicated to
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m.) and the solid collected by filtration and dried

under reduced pressure to give the product as a white
w@ 0050237688 ng, 1.32 nmol) that was used as i SPCY/B$20021020661

{3- Phenyl - 2- f

4- (1H-tetrazol -5-yl)-benzoyl am nol - propi onyl am no}

-phenyl)-carbam c acid tert-butyl ester 7F) [02021 To

a solution of {4-[2-(4-Cyano-benzoyl am no) 3- phenyl -

r opi onyl am no] - car bam ¢ amdtert but t
prec?pltgga thg?{orqgiugtlw Wjas icpllqokgd Yy; il t)lon Wé]S 3&?‘1%?&}35% white solid
0.62 mmol) and NH4Cl (0.68 mmol, 38 ng) and
(zgtghse (q?ur heated at 90C for 18 h. The DI\/F vva
(S)-TefmAethogkéenyi-ackid edinpj-gsswi] ©arbanhid 'p' reet<hud

?g&(l)lfﬁlggg bj( i evs%{l%%ar)gzsaﬁg 39& ]gla am1 ;ﬁg-pheny’l-
acet?l%rﬁ%@{h@ﬁﬂ} Lysphid dci atdmiy1 (c3kr (rzB) Q. 8 5 mmol) in DMF (50 mL)

Am no- phenyl car banoyl ) - 2- en | -ethyl]-4-
was(a.‘ﬂ&lsct é—amagmheﬂﬁzl yhgebéng(m 837 g7 mn{o@)zg@th@olgﬁon stirred at room
sus
tem?ezfa ) %ﬁ gg% Téle [n}‘}xiiuﬁﬁ_l\y?s ft'llrtear%do o_rgr_n)cn/% s héirs] Zar(x)c)l/ ‘rhg rﬂltﬁ% _concentrated
und&r @ﬂ’&c‘éﬂ %@mm O}Fh@ hﬁmmb Ywas alkbaup in BCMI aﬁcbwnshbdlwmn settaged NaCl,

5.5 nmgwspaw@ o Wt aplkiion & §<t 23 npgamg“étma@sm%ﬁfﬁe@?ﬁwg bidfefed, and

LB v iifi ed by
congepialba  Bfe a3 Blidibralke %ﬁl%%‘f 312%‘%% tAcﬁf%zs%a %95 5%
(S)-ANI) 4- Mlﬂd)-\bhertvtuer hemd-nzetihw ald icAd \5( 7

:nzctin )
ggt[gé(ml(]gop"gqlqulsg tig o}(:] @re'ggthgll%d m%%) N'\égné 8sq OLIY%—E }ng, 0.74 mmol)
in d1]y ﬁc@/t'%so 1%{52 was de%& Eﬁzftx ilﬂégismg Hz74 &hﬁol)lahd?rﬁéled(l 14 mg, 0.74 mmol)
anthhS mmlon mture5 stm}:d;n for1H)h at 7<8m(1 ﬁ;:nmmm ’rqg d#- (gTﬁmlngZ-phenyl-

w55 e SR IRDNR IR BT, off e i

follEWRELNTEN (EDalg, 16K08L) arldVhe mlrkt@ecs’tlfﬂed-lat room temperature for 15 h. The

N- Boc- phenyl enedi am ne, TEA 8A H E \
DCMpwas extracted with water and saturated NaCl solut1on and dried to glve a residue. The

residue was dissolved in DCM (3 mL) and TFA (2 mL) added and the mixture stirred at room

temperature for 3 h. The solution was concentrated to give a brown oil residue. The oil was
dissolved in MeOH (5 mL) and 10% KOH (3 mL) added and the mixture stirred for 3 h at
room temperature. The solution was adjusted to pH~5, the methanol was concentrated and
the resulting solid collected and dried to give 150 mg of solid. This crude product was
purified by reverse phase HPLC using ACN/H,0 (5-95 % ACN) and lyophilized to give the
product as a white solid (42 mg). MP 151°C. 'H NMR (400 MHz) §9.83 (s, 1H), 8.87 (d,
J=8.4Hz, 1H), 7.98 (d, J=8.4Hz, 2H), 7.90 (d, J=8.8Hz, 2H), 7.39 (d, J=7.2Hz, 2H), 7.22 (m,
5H), 6.5 (m, 2H), 4.80 (m, 1H), 3.10 (m, 4H). M 404.5. Anal. Cp3H N304 + 1 H,O

-carbamic acid tert-butyl ester

[0201] To a solution of 4-cyanobenzoic acid (1.54 mmol, 227 mg) in DMF (15
mL) was added EDCI (296 mg, 1.54 mmol) and HOBt (236 mg, 1.54 mmol) and the solution
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4- am nonet hyl pi peridine, Hterephthalic acid
mononet hyl ester DWMF EDCI, HOBt, DMF, 8C, TEA 8C \ /
WO DosHBIe0 "ONH2 | Ho |l No/\ N H TFA DCM PCT/USHh5/Q0661
HO8DS8E HONHR O\ Il HON 10%KOH, MeOH, rt, OH
7d 8F
(N-[1-(4- Am no- phenyl car banoyl ) - 2- D- bi phenyl - 4-yl - et hy
|]-terephthalam c acid nmethyl ester (8E) [02041 This
~ conpound was made in a manner_simlar to Q&*é4-Aﬂino-
stirrpth gty TOOBY emRsFtyLep fen v - wist hy 14y CrAmaEent-R-ecehiargino)-phenyl]-
urﬁ_ @i : Lphe hRided BAbwRAYy TEA (214
Carb%%l?%%(‘{?%tgeﬁt lseg%{) @I(&Ot%gg @%ﬂé‘?lg‘gé‘ shO\CNn in Sc %grre 8(. uL)
and (B2migre Mirr&BHE4h httoohiiempdird/HEDe SRS Was, polrdy ini@ v@der (250
mL g R0y colecto iy Bigpfon e 5o pplpizadd pRbugs o e il product
as aWhite s6lid 638 Mg, 41D Bmol thawadtbed 24i85 (M 3H), 3.86
(s 3R 3. 147 (m 2H) . Mkt 494.6. Anal. C30HR7N304 77
0 > Bhervi-2 424G 0H etiyzois3gh Senzaybgiino |nprppionylamino t -phenyl)-carbamic
. {4- Am no- | car banoyl ) - 2- D- bi phenyl -4-yl -ethyl | -ter
ccid gL _ Y (8F) [0205] To a solution of
N- [h[ﬁ%(]fZ‘}' AnT @g- ﬁi‘llenwollﬂibbanbyif ) - 2424gialyemybenkoylamino)-3-phenyl-
ethyl]-terephthal am c acid net hyl ter (8E) i
proniy e HCADIRR A -1 BT §TRIGH00 518 Pr?eld%’a”tc’[hr BE @ mL)
wast SI3RE Naky rgﬁ é,f {?(L glég 0.65%5@ Ghli W&, Cl eey ﬁﬁlndl,anng?_'%ng gﬁ%ixture

pressure aqueous 'm xture adjusted to p
heatat tan 92018 h.THher RN wangneokd dndrgedwed erasaure and the residue

pu &&k{qlzrg\ge(r%_y @gag‘%l/ggéﬁ) gxge% m;g%ﬁ% X(%WZOC&% ‘%l-é'{jt %”QCN) ttg give the

product as a white powder solid after lyophillization (31 mg).

(S)-{N-[1-(4-Amino-phenylcarbamoyl)-2-phenvyl-ethyl]-4-(1H-tetrazol-5-yl)benzamide} (7G)
[0203] To a suspension of (4-{3-Phenyl-2-[4-(1H-tetrazol-5-yl)-benzoylamino]-

YAl

propionylamino} -phenyl)-carbamic acid tert-butyl ester (7F) (31 mg, 0.06mmol) in DCM (4
mL) was added TFA (1 mL) and the mixture stirred at room temperature for 1.5 h. The
solution was concentrated and purified by reverse phase HPLC over C18 using ACN/H,O (20
%-95 % ACN) to give the product as a white powder (4.5 mg) after lyophillization. MP
137°C. 'H NMR (400 MHz) §9.88 (s, 1H), 8.86 (d, J=8.0Hz, 1H), 8.06 (d, J=8.0Hz, 2H),
7.97 (d, J=8.4Hz, 2H), 7.36 (d, J=7.6Hz, 2H), 7.24 (m, 4H), 7.14 (m, 1H), 6.56 (d, J=8.4Hz,
2H), 5.70 s, 1H) 4.78 (m, 1H), 3.07 (m, 6H). M*' 428.5. Anal. C53H,1N;0; + 2 H,0 0.4TFA
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appropriate fractions |yophilized to give the product

as a white solid (13 ng). M 282C. 1H NMR (400 MHz)
w@N08/123780 1H), 9.92 (d, J=8.0OHz, 1H), 7.99 (dpCT/US2005/020661

J=8.4Hz, 2H), 7.92 (d, J=8.4Hz, 2H), 7.61 (m 2H),

7.48 (m 1H), 7.43 (m 1H), 7.32 (m 1H), 7.24 (d,

J=8.8Hz, 1H) 6.51 (d, J=8.4Hz, 1H), 4.84 (m 1H),

3.15 (m 3H). M+l 480.3. Anal. C29H25N302 [ 0206] Many

nodi fi cati ons and vari aégﬁg%_%f t he enbodi nent s

descri bed herein may b e W thout parting fromthe

scope, as ¢s apparent to those skilled in the drtoc The

specifioelgedi nent s, ribed herein ar eoo@r ed by
anpl e /8O- 123700 §_J
05/ 02066 M EREPHPERREST 0l TED Bnd] i mcor por at ed

e
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PCT/ US2005/ 020661 WHAT IS CLAIMED IS: 1. A nedi ator

of reverse chol esterol transport, conprising the

structure: AD C B Owherein A, B, and C may be in

any order, and wherein: A conprises an acidic am no

acid or a nol ecul ar bioisostere thereof; B conprises

“qﬁigﬁg@ﬂghthqg:Iipophilic am no acid or anal og

ereof; an C conprises a basic amno acid or a
mollecul &k misiligfos ofteaise elindgstand], trangitest EPTAPTAYNG BE SHUGHHE:
of A or C conprises the nol ecul ar bioi sostere thereof.
2. The nedi ator of aim1, wherein_on one of Aor C

conprises the

fromthe A o not cpnprise the
bi ol sostere. 2 rein if
present, an al am/no termn na
is capped with i el ected fromthe

group consi sting
benzoyl, pivolyl, 9-flyorenyl nmethyl oxycarbonyl,
2-napthylic acid, nicotinic acidf a CH3-(CH2),,~-CO
where n ranges from1l to™2Q, di<tert-butyl-4-

hydr oxy- phenyl , napht hyl, substituted naphthyl, Fnoc,
bi phenyl, substituted phenyl, substituted

het er ocywhesein Az By gnd C apay be s amserdery advhgreip:

cycl oal kyl J J - : - .

and sub§¥F?ﬂ%@%gg%§%§59§g5%%¥%?@%&%F&ﬁ%ﬂn$§éﬁﬁgg%%%g}

of C ai nB tompises e Arohfatip bekguphilicamiad phidocanabgiiergeih apd
fromthe_ carboxy termpal js capped.with a protecting
group sef EXPRESF A BRsit ﬁt@m@raa@ﬁr&aﬁ@?%%%&lwteg%&ﬂgaﬁV\o
2005/ 123400.iR1ehi$3R0f K29 ©Sbmprises the molecular bioisostere thereof.

2. The mediator of Claim 1, wherein only one of A or C comprises the bioisostere,
and wherein either the alpha amino or alpha carboxy group has been removed from the A

or C amino acid that does not comprise the bioisostere.

3. The mediator of Claim 1, wherein if present, an alpha amino group from the
amino terminal is capped with a protecting group selected from the group conmsisting of
formyl, acetyl, phenylacetyl, benzoyl, pivolyl, 9-fluorenylmethyloxycarbonyl, 2-napthylic
acid, nicotinic acid, a CH3—(CH;),—CO— where n ranges from 1 to 20, di-tert-butyl-4-
hydroxy-phenyl, naphthyl, substituted naphthyl, Fmoc, biphenyl, substituted phenyl,
substituted heterocycles, alkyl, aryl, substituted aryl, cycloalkyl, fused cycloalkyl, saturated
heteroaryl, and substituted saturated heteroaryl.

4, The mediator of Claim 1, wherein if present, an alpha carboxy group from the

carboxy terminal is capped with a protecting group selected from the group consisting of an
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am ne, such as RNH2 where R = H

di -tent - butyl -4- hydr oxy- phenyl, haphthyl, substituted
wmapkhuerhg Fnoc, bi phenyl, substituted phenyl ,PCT/US2005/020661

substituted heterocycles, alkyl, aryl, substituted

aryl, cycloal kyl, fused cycl oal kyl, saturated

heteroaryl, and substituted saturated heteroaryl. 5.

The nediator of Claim1, wherein the acidic group of A

€O r bi.oi sgst ere_ .sel ect fro r .
oG RS o g 8 S T o600 B e P et
napl%h%ﬁ Fmogcﬂﬂ)l@nfldl[}:' %ﬂb'stglﬂehl' bhcoklg’“;ub_siﬁuieg'* heteﬁ@dﬂlesi\ll ;E\{IM aryl,
subgtiteted _’ﬂrylquQ(ath) fosed gscloglkyly sptprqied hetqrep A, Aantbsulisgg.tt jaturated
hetwérg \N H OHOH OO ~NH M / \N\NNNH ~-N,

O|

5. The mediator of Claim 1, wherein the acidic group of A comprises a

bioisostere selected from the group consisting of:

o N Q

o / \ N N /&
—C0, N)\SH H W s’ 0
H 0]
0] _
—8O0,H N—N
2 N N gi
—S0;H ‘N NN g7 S
N H o
—PO3H, H R OH NH
N P
—CONR, N-S—Me I\ N O
H o’ H
—CONR(CH) o
O H N-O
—CO,R ) /A [ <o
NH  Me— oM N
(ester) X 0O H
OH OH o O
Me - , N NH — N (o)
° > Y
o]
6. The mediator of Claim 1, wherein the basic group of C comprises a bioisostere

selected from the group consisting of:
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O 6. The nediator of Caim1, wherein the basic group
of C conprises a bioisostere selected fromthe group
w@ovsiis7ding of : 85 WD 2005/ 123700 PCT/ US2005/ 0ROB63200520661
N-CN N NO2 NNAc NNCO2Et NH NH NH | N k NH2 N~NH2
"-NNH2 --NNH2 "NNH2 -- N NH2 NJ~ NNk N\H2 HHHHHH
NHHHSONHNHNNHRZ NHNOH Nk NHZ NK NHZ ' NNHWE
~NIk NMe2 N NH2Z NNH2 NNH2 HHHHHNHR2 HH NH NH
HNHNS~I|>I'I\I—|ONN1=[}II\qu2NAH2NNH Hl—rl‘HNHNNNNI\II\II_iNI_I
NN N HY N Hﬁjlc X NN N NHR2
Eﬁ%ﬁo\i@mﬂzwﬁl Ny, Fsy R N '\\N)NW‘WZN MRy )KNHz
NE H, | N/ 8N H, N

H NS HN HH HWN / H MH2 H

\HN
NH2 HN, NH NH
S 0 NH NH N-NHz NH N-OH
' |
\NJ\NHZ \N’U\NH2 \NJ\NHMe SN NMe, \N)\NHZ \;]\JJ\NHZ \NJ\NHZ
H H H H H NH, H
X NS G i M B o e
./NJ g ~
87 NH, /O\N/U\NHZ AN, 7 NS N) m
H H H

0 owey D AL, WO O
U HN_‘_/j
N AN \N/kN/ \N)\N/ NH, N N/J\NHZ /l\N/
H H H
0
HN SN
B XN N 2 A | N
M, G, {0 D A G
/(Nj\NHz N/J\NH?_ ﬂ/<o A TN, A I
H H
N
W0 w0 {0 g Y
H n, HN.

S
NH
NH _ NH NH
G, S NH, N /@_{ B,
H NH N-oH II\IH NH, H 2 | 2
NH NH, NR
N N N N 2
7\
\N/Q3 \N,QD \N/QN—> \N/(N—> N =N N’N\)ZN ~N” NR
H H Ho 4 H p \==/ b= -
7. The mediator of Claim 1, wherein the bioisostere of A is selected from the

group consisting of:
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NH " NH2 \/NH2 eN NH \ NNHNH Nve 1 HNH NOHH
clL r N2 HNH2 NH2 NH2 N~ \NJ/, \N-N) \ N=- N~\

WO DOSNNON N \NN \NRHSHSHHHHH7. TPRer/us2005/020661
medi ator of Claim1l, wherein the bioisostere of Ais
selected fromthe group consisting of: 86 WO
2005/ 123700 PCT/ US2005/ 020661 NH O HN 0 HNA OH NH2

2-H~~ NH2 OOHOO™HOOH Ozz INHHONH OHO
C!":"' /| NH HN=~ NH2 8. The nediator of Caim1l,
wher ei jyt he bi opsostere of C is selectegd fromthe
gr onsi sti ngreéd 87 wWo'
PETAUSRBO5/ 02 NH NH

NH;
07 ~OH o

(0] NH
N\ s /4

] \
Hof ANF  NHp

A I
LN \H
HN
NH,
8. The mediator of Claim 1, wherein the bioisostere of C is selected from the

group consisting of:
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NH2 NH2 NH2 O OH HN HN NH2 NH2 2 NH2 O OHNH 0 . \

\' NH H2ZN NH2 HOI / NH2 H2N NH HO NH HN< HN=E<  NH2
WOREDS/129%0 NH2 HNyNH2 ~( NH H HNyNH2  HNyNH2 NeCT/Bb#05/020661

NH2 9. The nediator of Claim1l, wherein the nediator

is selected fromthe group consisting of. 838 WO

2005/ 123700 PCT/ US2005/020661 H O HHO N NyNH 0 O H

NH2 NMe H HOR2C O NYNH \ ( N\ ( NH2 N

NH NH 0

0
H HN—{ )’OH }\—NH2

~ X VS \\

FhWoFW T

// P y _

NHz H2

0% > oH
HN

NHz N
HN
bl e
| ¥
NH, 07 ~oH
0 NH
N, YT g
HN— < VAR \
NG NH, HO ANF NH,
XX Q XX
1 ' \\ 1
HaN 1 \ / | N\
AN NH HO AN NH
HN= HN
NH; NH,
HN_NHz
HNy_NH, %l/
Y NH
H )
H
HNy_NH;
HN - NH, Y
NH
NH; NH,
9. The mediator of Claim 1, wherein the mediator is selected from the group

consisting of:



[--r , OH M02C O/ NH2 N\l N OHH HO2C O N NH2

N~NNHN OH OHONNORROHWerein Ris H,
woredolg37oecycl oal kyl (C3-C7), and n = 1-10 89 REX/US2005/020661

2005/ 123700 PCT/ US2005/020661 H OHON ORRNO HN

wherein Ris H nethyl, cycloalkyl (C3-C7), and n =

1- 10 NNNNH2 .HHO. NY'N OH OHONH OHON

H H
HO\[]/\/\H/N N/\/\/N NH
0 0 H NH,
—
N-Me
HO,C H NH
NH
. N H 2
0]
M302C NH2
N
O

H
HO,C N. _NH,
O
@WH¢LN© T
O z H

I
N\
<O
o R Rp H
wherein R is H, methyl, cycloalkyl (C3-C7), and n =

1-10
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O7 H 10. The conpound BenOWe - bip - Aniline. 11. The
conpound

wWaA2@0§Ry3700 ( 4- (di met hyl am no) phenyl car banoyl ) - 2PCT/US2005/020661
phenyl et hyl car banoyl ) but anoi ¢ acid. 12. The conpound
4-((R) - 1-(4-(dinethylam no)phenyl car banoyl ) - 2-
phenyl et hyl car banoyl ) - 3, 3- di net hyl but anoi ¢ acid. 13.
The conpound
4- ((R) -1-(4-(di net hyl am no) phenyl car banoyl ) - 2-
phenylethNIc r banoyl ) - 3, 3- (pent anet hyl ene) but anoi ¢

n 1 MGI85Y0
?fg?éﬁmi;( ganiJ‘E’ohgnylcarbannyl) 2-
bi phenyl ) et carb no%l)benzoic acid. 15. The

conpound _ _
3- ((R) - 1- (4- @ et hyl ani nehereiny icHr maky) cycloalkyl (C3-C7), and n
= 1-pbenyl et hyl car banoyl ) propanoi ¢ acid. 90 WO 2005/ 123700
PCT/ US2005/ 020661 16. The conpound
NAN((R) 1-(4- (d|nethyb§n1no)benzylcarbannyl) 2-
Ut anoi ¢ acid. 17. The conpound
| am no) benzyl car banoyl ) - 2-

l')-3,3-di net hyl butanoic acid. 91

10. The compound BenOMe - bip - Aniline.
11.  The compound 4-((R)-1-(4-(dimethylamino)phenylcarbamoyl)-2-

phenylethylcarbamoyl)butanoic acid.
12. The compound 4-((R)-1-(4~(dimethylamino)phenylcarbamoyl)-2-

phenylethylcarbamoyl)-3,3-dimethylbutanoic acid.

13.  The compound 4-((R)-1-(4-(dimethylamino)phenylcarbamoyl)-2-
phenylethylcarbamoyl)-3,3-(pentamethylene)butanoic acid.

14,  The compound 4-((8)-1-(4-guanidinophenylcarbamoyl)-2-
(biphenyl)ethylcarbamoyl)benzoic acid.

15. The compound 3-((R)-1-(4-(dimethylamino)benzylcarbamoyl)-2-
phenylethylcarbamoyl)propanoic acid.
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16.  The compound 4-((R)-1-(4~(dimethylamino)benzylcarbamoyl)-2-

phenylethylcarbamoyl)butanoic acid.
17.  The compound 4-((R)-1-(4-(dimethylamino)benzylcarbamoyl)-2-

phenylethylcarbamoyl)-3,3-dimethylbutanoic acid.
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