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COVPOUNDS AND COWVPCSI TI ONS AS MODULATORS OF GPFM 19
ACTI VITY CROSS- REFERENCE TO RELATED APPLI CATI ONS
W@ 0@0M330Thi s application clainms the benefit of PET/USIN0S/Y75403
to U S. Provisional Patent Application Nunmber
60/ 974,064, filed 20 Septenber 2007 and U.S.
B1OVi6GP0AL 1 Rahent vAPEL T ERMIOIA NNTBG IN INE RAONGOINING PEPTIDES
fiTed 15 ApriT Z2008. The Tull disclosures of these
applications are incorporated herein by reference in
their entirety and forEiab lQpPUHROESS ENBACGIGROUND OF THE
| NVENTI ON Field of the Invention [0002] The invention

prOV| es conpounds, pharnaceutical conpositions

conpring PR CRIRKEEIGHS SRS Bf acn%é%tmdéie@tﬁﬁ%pﬁ gnd glacterization of
ACXRUHNES FhPmMERERonPhe ent di seases or disorders

associ at ed %In t he fzsslé)lg(lgﬁ\?lgty of GPRI 19. Background

[0003] GPRI 19 is a Gprotein coupled receptor (GPCR)

that is mainly eBNASEROUND QE ﬂgthéﬁsN,THﬂﬁl I

inte e tissue. si on

prof 1 1ra S ERe RO <R BT R OUEn PR ag e g fo
pRXagRtiicahd Whikdrl diye @sls @ basgefabfeQk!l tligbbf @rﬁiﬂ@&%bﬂﬁnt protein product
obesity and di abetes. The novel conpounds of this

titgyy d bt osplepeiuiramalivdige wordey haye lofen @RRELY e pimgd an eell culture
DRSS BOOPE LSS P AL B0 0 towerer
ot predenité edmtdia adii@ibed £3 proahesart yf tﬁ@@p@ﬁﬁ@ﬁbt@ﬁ\@ (ﬂ)rcsents several

nmet abol i ¢ di sorders. SUWMMARY OF THE | NVENTI ON [ 0004]

chilcpges dpegadhelr wiklsTipedaaic: i nventi on provi des a

compqypd,of JFos R 0 o
dlvalentu%} tr%va%eﬁ%“?gdggg%mggS€E%§%C¢roﬁ$€éw%%g? ?dthnon of
tiGiragicohet pmmansyl by GBaiBombhioatdtyl camdcause viral, mycoplasma and prion

C3 shetero al kyl ; erei a' .

CTIEVISHRI (oIt 6 obyErasrien Sor L peRofhf Fyir of avoiding he
Lﬁcuk?ﬁﬁﬂﬁnldt 3@1%‘@&)1}%&&5 %1 E@lﬂb&ﬁlré nidagerangd }[%} ddyby both Buropean and
selected from hal o, G _6al kyl, hal o-substituted-

Asadrioph | regilagay k«mﬂyomtml G-asthibstnidt RokersiCh, [é@Ivkdsqy/ Stand 99:191-196
- Oan - O wher ect e

(W%%ggﬁ% aﬁrﬂcjg“c%%ﬁw Sucgff‘?aleu(l)lgt 52 léft?@ﬁgglrmeé flln}l 1eéodst decades and
n€Rl H0Me atdacMent] @ uWdtiBcoudbd as FR&iA-fre@(FRuar DNRBI. Stand. 99:157-
with a carbon of Q (indicated by the dotted Ilne) to

166 f Q)5 -Iherdyer.dbe piviigh fougeginteg mgdis qé\tcarﬁ@su@s (s & &ass @6 cell growth

f n npl 3, wherein R3
o0 P R LR ARG ET LS WY (Soory w
and WR afeeuli, praperdentlyutsehige kacwh ﬁﬁmﬂa&séﬂﬁﬁ IN;quLmly used in cell
wherein R2 is selected from hydrogen, cyano, Clral ky

CRIHEC ey @R I REALIEVES RO SaBe P eeitbih fp rhchwwﬁdg@ﬁ protein-free
| kyl | ap; hav

I%%;ﬁ (,tl-gl?elfzy Vm{] (gg’g?gg pB[S(é e%{qg]g %gg'é)z‘?gl&}% @@b?& gsplones for cell
calfwde at( t:yhmljaﬁi)anuﬁmdlr@hhy biezypaaticidgdsyionns atvariay ed brlddically based
up.to 2 ub e on S, mﬂ, O is selected. from
stineg o e ey R oGusrd BropS s MR T plants.

a 64552&&@2@ effg@r_@ﬁﬁeb%& ﬁ%ﬁ enhz(r@angﬂtr@cell gr%g}l@gﬁmcxease of
2)n- , - Q[ CH , 26( CH2) n- “Q( CH ;
pwhieﬁte\rl*ry m@ the sased Ier@d@cd qﬁalaimahydmpg@d tcaﬁdnc@rd @aﬂklyrl (Jan ef al.,

0,1
Sl At e S T e v L
Si’mg' adi/ ca};p/ wngepen dl@lﬂlckyn(ﬂ edesieshd {Z@Ufll)')l A@cral Eapcrs have shown

C _6al kyl, hal o-substituted-C _ 6al C _6al
lmép@tg%§pp@m1@atgmx S Sy Rd¥ap, aniayp @)l 1:!33 phg aprptidey @))(gga Its. lipids and

I d, r

o P BB, BELRBLAC L0 IAKRIPD B grape g1
[0010] q is selected fromO, 1, 2, 3 and 4; [0011] ti,
t2, t3 and t4 are each independently selected fromO,
1 and 2;[0012] RlL is selected 60m X 1S(Ck 2X2R63,
-XiS(O 0- X20R6 , -XiS(O 0- 2X2C(OR 6, -XiS(OC
2X2C(OOR 6 , -Xi§(OC 2X20C(OR 63 and -Xi S(O
0- 2NR6aR6b vvherel n X| |s sel ect ed from a bond O

R OIFN™7 ~ =y | ~ oA s o .
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preferably phenyl. "Arylene" nmeans a dival ent radica
derived froman aryl group. "Heteroaryl"” is as defined

wo 0009m830R4 wher e one or nore of the ring nmenberBCHUS2088/075403
het eroatom For exanple, G -ioheteroaryl includes
pyridyl, indol I ndazol qui noxal i nyl , qui nol i nyl

; I,
Benwot-fetigt!, 9%9&%&7/ PR, Obendy Hispydediihe potential roles of
p%petg%c%[déd %11(?\!\/(9(? ﬁ)laF thc n&nd %%l yluitrl(?@%ﬁ% foéép(ﬁﬁ%lgxlnﬂm el crl

C ’gzﬂizdfcarmﬂogy 32 pyvawl@mo»t hl @DSthaégdr p)y[fm;@bum/2mﬁy|194 191 199
oxo- |, 6-di hydr opyri di n-

ﬂa‘%%wunﬁ»éar%c kg 941rtla‘slald1ér§£cem b&@%{%@ élSEBWﬁ éla:le éHOR}P%{S properties.
a al
el SAGEERERRR N9 520, PAATP Ben G AR B,
nmeabdude st ddiwnNk exli dekrabem. Mtilevelsthoﬁghl pqxanrqslhavc been shown to be

py di ne oxi de derivatives h the follo
B e OB Proggisd, é?wfdge e SaeBeindt Bdhass Firs, since
s&ﬁ% El}ﬁbxll(}é dﬁ"@%ﬁﬁl‘é[ abedd, %Qﬁﬁﬁﬁrlﬁr% cﬁﬁ@ﬁ%n@b&ﬁ&leﬁ Gs With serum
bri dged pol ycyclic ring assenbly containing the nunb
ugfger invgldatoongeritoris cf]amedthur:@mrwawm adso g3 p@@lwﬂ @@dlrk@/bi
nclgdes Cc

déy/él Hlé%(%c lsegg(,()ﬂgy}_"g% 8}1%&&?81 \_gtg?,{kyl Célt% ﬁglﬂgyl&(iné@ HQDLPK)DL and their

nRSh&A{rh Begction hiles ildPRlduRat h@MmpPEsMIE dehvkhaheB0R (QTquahty on
nore of the rlng carbons indicated, are replaced by a
¢

PP ptssuscd et edl gulyig mapufactyeng pgResses. @1@}1}/, becagse source materials

andS {3] %)cesscs in the ‘r} {actuwgfr ;?egﬂ)ne irésn&%garng%%&ed o uﬁllvg%!all)p r

n@rcﬁdﬁ@b@wle qy@ bqablk@elth@ﬁsom&e drd oy hdine aaqmglmairbahratwOmaterial.
descri be conpounds of the invention includes
Theticprsl thers is l%ppa@rtwwp befsersdarpsicrye PeRipRfarp @rdsy Lo reduce or
,gﬁ@gﬁg@k§w4gg§amb<§ di oxa- 8-aza-spiro[ 4. 5] dec-8-yl,
OXopyrro i n- % 2-oxo-piperidin-l-yl, etc.
[ 0023] w@GPRI thdlgfmedmsad@arpagtoais > colepied theccsppmﬂiti@ﬂ@d identity of
( GenBank Accessi on P72125), so.referre
PR EHOPIO G PO G SR RS (RO T e sine well
?3 e dlRaS cHis (%clﬁ?srl@vﬂ Lnginvdas ﬂotl@mhlé%ﬁc&ﬁﬁﬁ@ﬂi‘sc 8% addition the
I n Gene ank accessi on nun%er AY28
1dmtlﬁcaidnwf@c@m paptapealomplonenty eraxaedted tOdacTrdmI 4 latter understanding of

OB SRR B A28 o ATl e AP Wrmcfgw to the control of

cf: Il URyah dﬁ’&'ﬂcéﬂaﬁncﬁbcﬁﬁn b@ntﬂﬂ QMEecOmbiREOprof P2 ressT(fne at”
"treatin and "treatnent"” refer to a netho

al | e\hhaltci?qﬂfg doradars AgyclraH se slsadedredePions caweﬂa@m and to
f Pr ef Enbodi nent s

AR AL PR Bl g, Srbou o

conpask preas iandtiorihiadsd bothetihetibnaabnenah dﬁfmchrcEeiaS(Eﬁeptone PP3

i n_which nodul ati on of GPRI 19 activi P prevent
intp peopiifiabye comerRetsans. P ép é]tl’lﬁélll %rh%)/t techniques mcludmg hlgh

, [ i h
SRPTLERLSL 1107 LD AL IEL Al P18 s v
iseffased tat leestampanmtonothe accogmipion ticht di- akd tmpapadées tefro@2iig inrarginine

i e w t.h. reference to.co ds of Fornul a
oy bl o ot et RO e B FO0REL  n whi ch
[0029] Qis a di valemiM AR Y OFvAIeNiNVENRirgeN sel ect ed
fromC -ioaryl, G™-Toheteroaryl, C3_8cycloal kyl and

C3_gheter soyd] balpkspent inkentieh soseeiis apapltide hétherloanylk,
(gy k ﬁlkyl or heterocycloal kyl of Qis optionally
uhsfltuted with up to 3 radicals independently
whele@t Kednfi nenmiaboidehiicdbal Kiflcrerhah® nslupsidetdl &frdSint any amino acid
6al kyl, Ci_6al koxy, hal o-substituted-C - 6al koxy,
othey @FRa@llélﬁ@a -C(OOR O wherein Rois selected from
hydrogen and C _6al kyl ; and optionally connecting a
carbon adjacent to VVthrough a CR31or Owth a
carbon of Q (indicated by the dotted line in Formula
la) to forma 5-nmenbered ring fused to rings A and Q
(such as the fused rlngs |n exanples V1 V5 infra);

s o o
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with a group selected from-C(O-, -C(S)- and - C(=NOR
30)- and can be partiallyunsaturated with a double

whoeond/0330ker ein R30 i s sel ected from hydrogen apdr/us2008/075403

C] _6alkyl; and L is selected from-0(CH 2) (M
-(CH=CH)-, -OC(O) -, -NH(CH 2)CM, - NCH 3(CH 2)o-4-
naﬂﬂot(@HdZ)l-4- . [0040] I n anot her enbodiment, R]is
ss%ngcged from-Xi S(OV X ROa, - X1S(O - 2X20R6a,
GEIRIC(O OR 6a, -Xi S(O) 0 _2X20C(O R 6a and -
wX&rSﬁQaqu_éﬂNB@@Rﬁbns wheptehabiXldgscab edtsdétyed from a bond
and O X2 is selected froma bond and. C "al kyl ene;
i s sHl 8 eBbIHBIhyRE ByBHe 1hablalneé;barfbdctlﬁ@%tm of %Pm}?ne such as a
prggMLm i sopropyl, ethenyl, pyridinyl, pyrrolldlnyl
d:nyl nDrphollno, |soxazolyl, tetrazolyl,
phenid areiebr |em'bdéumﬁnylthe piperdeiinscdaita fporpeind piptiyes listed in Table 1.
pyri di nyl olino soxazol yl ,
tetrgk@FVPre%ﬁ@ﬁ?@“ﬁﬁK?HWH§56§?F“@Pfﬁ:a is optionally
subs{f {yt oAk tehlb%dﬁl%lﬁg tﬁé‘%’eﬁ@desls'ﬁg@éﬁtr&eﬁt deYected from the peptides
sel ecteéd from hydroxy, hal o, G _6al kyl and benzoxy;
listndi iRlI'dbl¢ $. sel ect ed fron1hydrogen nethyl and et hyl .

[ oog%ﬁg %ﬂgt h%i %1\/1%/ G @&F@WQIF obr(ﬁ SICSCOC E}dfronlq am glogp gonsmtmg of

pFYEdtRRr APXIL glowibt MlomolioR, A-@Xadlingiz| p)&bmoﬂylﬁ Iom\ﬁi(hb’llél lcell count; and
pyrldlnyl pyrlda2|nyl t et rahydr o- 2H—g¥ran

lrtcectaﬁfaﬁwméwxoanw d naamcambundng i e¢lt @Byl and
t hi azol | NI
1.2, ol{()é T dS}?)(l(,? tHc ish% ﬂlo‘}%c‘%)ng%gg%lrni’n&o%t)}?n comprising a di- or tripeptide

apM&%ﬂa&h&xkhnhetrahydro 2H pyr anyl , tetrahydrofuranyl,
oxetanyl, 2H-tetrazolyl or thiazol of R

opt i fhard gmeadiment thea@mppsiton i1y %C@é’y%t&rec% gum

| ndegen J]%Pthlary %%Lﬁectﬁee%\feﬁﬁgﬂ Iaélllc%rnst Lickh l{%[tgfée&mf rising a peptide as
i sopropy nmet hy and cycl opropy
haphmbmaj&yhﬁwbstltuted Wi th nethyl and R5 is selected

from hydrogen _and net hox 0042] .1 n agnot her, .
enbodft ﬁ%“n%rgg Emgep gls%%tg{ee‘é taegd‘hf“reo%?d Tegppigpg host cell, where the
r&oﬁ{b‘ﬂhaﬁ( 4roshethangs %lcf ARy lpkpes@Zion) prokaryotlc host, including, without
1-yl ) phenoxy) et hyl ) pi péri di ne- 1-carboxyl at e,
urstappmpiymnm(lmnsm-(e\mrz( treti Ry Fells a‘ndriyqsqlm%ler azi n-

1-yl) nox eth Jperldln t .
|sopF§B§ %%“%ﬁ‘?ﬁ”? ‘{ﬁyﬁgﬁ%?o%% g%ﬁgrggeanpk be an antibody
(éacmhbnrgmaﬂ@cwy) REQRL)RIr RBY idkHeutid poasiboxyl at e,

i sopr opyl
4- (41q ﬂfS(lldf(H‘r‘rhftrWP%I the HPCH BT &ML NS HEAWR P BRATG peptides as

| - car boxyl ate, |sopropyl

hf“?"f@"“ éjc(‘ﬂ%ghyl sul fonyl ) pi perazi n-1-yl)pyri di n-3-yl ox

y) metihyd )qitpeni dispet| tgarbaxyibat eynctest a Butnylbinatorial peptide library

4- ((6-(4- t hyl sul f I - n-3
COpbOR ety e e o oyl e
(ﬁ é 5r(4- (et hyl sul fonyl ) pi perazin- 1-yl)pyrazin-2-

xy) met hyl ) pi peri di ne- 1-carboxylate, tert-Butyl
\M]:rc(c(USX(l 4n( X Inyy baldeonydl ppiliperariand irtlependently represent any amino acid

razi.n- 2-yl oxy) net hyl ) pi peri di ne-1 -carboxyl at e,
é‘%:%%&%‘ﬁ{ji -5- (4-((5-(4-
nGeBbhy! g1l fonyl ) pi perazin-1-yl)pyrazin-2-yl oxy) nethyl)
piperidin-l1-yl)-1, 2, 4- oxadi azol e,
Rsaﬁybu@mr@pwtas (4 ((5- (4- (et hyl sul fonyl ) pi per azi n-1 -

%‘p % oxa s%nz% PP XaYA H‘épttl&é zﬂng?glpg}l)tgné E’lo}oglcal activity.
2- (444 Mat hytosidr f @sl’]byl:t) phpenhazitionl eythderd- @( ne(td( fori theu@ecombinant
romet hyl ) pyri di n-
pg&d}ylpt)l(m Pdhﬁgwl%o}‘ﬁe?rﬁﬁ’kW) ﬁwarz%lﬂ% culturing a recombinant host cell
5-1sopropyl -3-(4-((5-(4-(nmet hyBsul fonyl) pi perazin-1yl)
pyrazi n-2-yl oxy)net hyl ) pi peridin-I-yl)-I, 2, 4-oxadi azo
e, Tetrahydro-2H pyran-4-yl 4-
((5-(4- (et hyl sul fonyl) pi perazi n-
1-yl) pyrazi n-2-yl oxy) net hyl ) pi peri di ne- 1-carboxyl ate,
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(4- (1- (et hyl sul fonyl ) pi peri di n-4-yl ) phenoxy) butyl ) pi p
eridi ne- 1-carboxylate, 1- Methylcycl opropyl 4-((4-(

wa 2¢oamsiegd sul f onyl ) pi peri di n-4-yl) phenoxy) nmet hp¢¥y/psmwes/n75403

di ne- 1-carboxyl ate,
2-(4-((4-(1-(met hyl sul fonyl) pi peridi n-4-yl ) phenoxy) net
chxyihl)nmgprarcﬂqjcp peill-epbgdisg sqid prdtéinon @r@dthyd mpgdlumdwné:r conditions sultable

G EReRaRy Yl Ry R Py S i BL AT gt comprises a

|@sCdeqieptide (AcI4ibft (1 -
(neth Isulfonyl)plperldln 4- yI)phenoxy)nethyI)plperlm

hyses apd rdthdrussipeeet My hepyvediioie will be apparent from the following

hyl sul f onyl i di n-4-vl)ph
T 1 e

3-chloro-6-(4-((4-(
1- t hyl sul f onyl di n- 4- ph th [
o e Y OB B RIPHON OIS SRAR RS P! Per!

1- yl)pyr
5-b
yi) Lgf%}hoiillQﬁg%ﬁﬁ&nﬂ&cggﬁs}tﬁ)ﬁbﬁ k ]_i’@l@ﬂ%?él)rr%%glh%gﬁ dﬂdlyms as described in

tie- letdmydle.2- (4- ((4- (1- (et hyl sul f onyl ) pi peri di n-
4-y|)phenoxy)nethy|)p|per|d|n [ -yl)pyrimdine,
5-fl oro ? é 1
(e he byt s ahe gl ! AT RIS WBE RGP per i di
-yl ) pyridine, 3-isopropyl-5-(4-
( ( 4 ¢ (I%U(l @Ekm\lvsmkfl etk )th}ﬂaﬁqladigfmﬂy)dfmﬁwwoﬂ@lﬁ yHbbAnd)
peri 2, 4- oxadi azol e,

htdéwn bBFWWQSSI{C&L ety (iree Rygdsas th@ﬁgﬁmtw)é@ﬁ iceia wpigltyot the

YA NP BLPED. (ot ryt &ul Yoy 1) pi per i i n-a-

yl ) phenoxy) nmet hyl ) pi peridin- 1-yl)pyrimdine,
| soprtopyes 4A a2d ¢B3 shéd {hmtlitmpe&ﬂb faotmyity ofth@ (53 56pur1ﬁed material

(égcglgggg%g)}%g réflls (sjllj?g 4 hengﬁ%vrg&{]%h%f) f’lpf)e wnﬂ rcspcct to its ability to

lﬁe%m@wmﬂre&oﬁl%lﬁéh (p&@&lﬁx 1&*{H§%’BAPM§%§@% Rell c¥hnt PYTZ Figure 3B).
2-yl oxy) net hyl ) pi peri di ne-1car boxyl at e,

1 met hyl cycl opr opyl
4- (( igwe myVasspegirglmpelhyd k- dydtiopi semadliM$ sqpn ppihe dzction.
I
B]c_)ﬂwé %Fl]ly(,l cyc/l)nggi?%% %(pf{ 419/% 4%’9& %@9 h dnc?a?rg%q)é%eakgl’y
(nethylsulfonyl)plpera2|n
yI)pyﬂaéﬂanﬂwhmﬁwyﬁnmhybqupéksdlmemsﬂﬁwaﬂbaxykdﬂeny

g s YK PR GRS of ey Y bist BRYATHY Pl PRS-

) pyrazi n-2- yl oxy) met hyl ) pi peri di ne- 1-carboxyl ate,

3-( 4-F(é1res(’(Alalﬁ({ k- nethybeyel apr KIXRXp’e)p@@ésb@ﬂytL and product titer. A.

Vpi eridin-4- Lnethoxy)pyra2|n -yl ) pi perazin-

1 Cspgzg?fqr@hyq t%«% OpEADiEICaRINSS t(Ban4U((r501(1(lq_1:cQS(n1g concentrations of PP3

b I | Y pin)

R R B Pt e e T ROH By i

r6m64m¢5a6¢hemQFHMEhhyLemmkapmﬁp@waea(Bbmyhhpwpe{XEnnpﬁmm(Red

4- yl) et hoxy) pyrazi n-2-yl ) pi per azi n-

limel] sul fonyl ) propanoi ¢ acid, 3-(4-(5-((1-(( 1-
thylcyclopropoxy)carbonyl)p| eri di n-4-yl) met hoxy) pyr

aZ' ny 21,511‘{4 3 pAlBﬁ{ h(ﬂsdqﬁlr%@loffgﬂyllr& Cf%hﬂ)%ﬁ&ﬁlﬁoﬁg%béosc peptonc (PP3)

hyl cycl opr opoxy) car bonyl ) pi peri di

pﬂWp%N¥hébh6%§)%@rékln 2-yl) pi per azi n-

1-yl sul fonyl ) propanoic acid, 3-(4-(5-((2-(( 1-

nethylcyclopropoxy)carbonyl)piperidin-4-y|)nethoxy)pyr

azi n-2-yl)piperazin-lylsul fonyl) propanoic acid;

1- met hyl cycl opr opyl

4- ((5-(4-(3-cyanopropyl sul fonyl ) pi per azi n-

1-yl) pyrazi n-2-yl oxy) net hyl ) pi peri di ne- 1-carboxyl at e;

1- et hyl cycl opropyl 4-((5 -(4-(3

1Ht etrazol - 5-yl ) propyl sul fonyl ) pi perazin-1-yl) pyrazi

yl oxy) met hyl ) pi peri di ne-| car boxyl at e;

thylcyclopropyl 4 ((5 (4 (V|nylsulfonyl)p|pera2|n

.

n- 2-
1- ne
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tert-butyl 4-((3
- met hoxy- 4- (1- (et hyl sul f onyl ) pi peri di n-4-yl ) phenoxy) m

wetdwloypeperi di ne-1- carboxylate; tert-butyl PCT/US2008/075403

4-((2,6-di nethyl -4-(I-(methyl sul fonyl) pi peridin-4-
yl') phenoxy) met hyl ) pi peri di ne- 1- carboxyl ate; tert-butyl
4- ((2, 5-di mePRJJALLK] S A1ON/| ) ph

zﬁn??gcT%nanp'per'd'ne | - carboxyl ate; tert-butyl

(et hodyss ateliaay b)edwist - comtiby laad st enyilig pirperised Mediy hive the same
phenoxy) met hyl ) pi peri di ne-1 carboxyl ate; tert-butyl
AN (NE-S HOBYRRIUY ppdqrﬁ@@thy ¢ PHALAI Y |§]é1|11| igithe at to which this invention

BYlop BN TR LAV BHARILY 0P icSBIRIYART RioidBld1BHIORY 2nd ca.. 1
V(/m%t &ySsul(NonyY i pief i ekidn ptﬂe\yﬂc)spdﬁiemmd}c)dnﬁtthkyhﬂ piigher peliceral guide to

car boxyl ate; tert-but
‘%‘WH}H“W 'Pscfiﬁ’éfwr%slﬂ“\‘%%’ﬁz’[cﬁ“ﬁi%erl di n- 4-yl ) phenoxy) m
et hylphpitp&s el 1@ %E&pﬁéfkl"f\tlﬁ thd 8FJadBit¥hse and includes water-soluble
4-((2-fluoro-4-(1-(methyl sul fonyl)pi peridin-4-yl)pheno
p@?lneﬂhwa}lwpperht&jnm -by- p@latabd)wﬂrdym cuferptetblm yhnd mixtures thereof,

Hﬁ]\ﬁl% stél}h%ﬁa ﬂétlass ul f og%/gl g %%prﬁ{ﬁtl.}rﬁﬁ %eé}v% )fwén he mucosal tissue of swine,

cat€ldl ReKBtRE &nirdal§ 4prolidoed- @ hh @erRidwith- proteolytlc enzymes, and well as

(nethylsulfonyl)plperldln yI)phenoxy)net hyl ) pi peri

hiidiol yshtes Sroat wyIqu milant dsies. 1Thaearmydpesicicd bf)@p es, without limitation,
(4)%&%%%02; { né?ohcqs? ﬁgéﬁ)tér}qglt(glgi Sue{l%;ogr(%hgcp Ilgcﬁ(éphonn which is a minor
pﬁe(ﬂﬂgl@e(ﬁﬂlb&(ﬁoﬂlhwrBMHmcm @ofenden and Sorensen, J. Dairy Rcs 60:535-542

ﬁ%gg ferldln 4-yl ).met hoxy) - 3, 5- dlfluoro henyl%plper
(R23)yloyng frbhw%maay aca%é*patr@mbfr Ve EY dRig #%9180193 GenBank

(3 y |}
3: %{513)8&2% h%%%)%%%i ﬂ{% rBr%!él)e s%glé%lgfcﬂfc% o il ofother species
a?mélzﬂe(@Bc(g,(ét A STEBYYLayrd 1m2‘37i092'24 (1987), llama (Cantleam et al., J. Biochem.

pi peridin-4-yl t hoxy) -3 , et opa
Plaghfs Bt ophery Py pr Ba0 Moot g1 (YBRF)brbpdnDaiy Sci. $0:3176-
3'18H|1997é anNEE@ﬁét ey &l OPU%V;J Res. 812111-2115 (1998). Up 10 now, PP3 has not
fl'uor o- 4-'(1 - (3-"hydr oxypr opyl sul fonyl ) pi peri’d
bpﬂlﬂnmyh ph@n@nyMnEPhyiW@ﬂ@éﬁﬁdnmemhnwnaﬂboxybaﬁedlw9ﬁﬂCXﬂﬁpk

Lﬁ§€?€@5%?§f ﬁ%cq% Pgﬁ9§?8 | met hanesul f onyl pyri di n-
4- y1 Ipy e Ppestboxy hisaat m&lhnb Refet @b Recondpotial REXMIMEEiwo or more
1- N@thylcyc?opropyl 4-((6-( 1,2,3 ,6-tetrahydro-
aminge tHEh &5 Mhfdbniar thoayhg@qufpme,emqﬁ%hnked to the amino group of the

%J ?éy )(nggrgqp‘y %pjg&gﬁci o tb?g% éhg _é&?nfiéé/ Egegfﬁcgﬁ)? RIRRIY peptides formed of

anbﬁﬁaweammmﬁmmﬂﬂynhﬁ$mndnyp&pywwﬁuwmﬁﬁwipqyﬁeihyI)p|pe

ridine-|-carboxylate, 2-(4 6- Tet rahydro

1- meBHarRESSIY oy YL %.S?ﬂ%ngﬂ Pﬁw@w ﬁméibyﬁob)%‘{h‘%tﬂl*ﬁy Ehgin length is
I { ;i

@uﬂﬁ? chdi 0 rg%uceyth% ‘hﬁg_rg{ %hl@ Irl 191% dg)rr]euaﬁepa% %L;/crtur lyplcally the

pebicin hcrun will have a molccular wcwhl of at least about 15-20 kD, prefcrably at least

l?q_ﬁ %r Lg E]'((Pmégoé{f mpe{gg% %ﬁ%g?}ﬁgégé QNll[hIX t]%e defe tlggl!l ICElerem include all

ma R RE Bl frsd 1y bﬁrﬁ@&lﬁp)@{éraﬁeu@k ABthanest bRMhLIREK b therapeutic
i n-4- yI)pyra2|ne 2-(4-((6

al%ﬂhameldﬂbWIqm ped. |1d|gnn<zralyﬂ>rpt¢ynr5| tHatreoBiap oxg Prmeprydipwfide bonds,
g RERAS ko 5 p s BYhLGR B orimreintsr snsordiygchain disulfide

bmﬁknethanesulfonylplperldln 4- yI)pyrlda2|ne
2-(4- ﬁ Met hanesul f ony| pi peridin-4

yl ) pyP¢ éﬁrﬁl 2&911?@@?}%%_\/41%1%@#4 asilue” WI}IC@YefCﬁVIS g9 rdnpgmino acid
idine; |-tert-Buty\ 4-(4-(l- 5

(met hyl sul fonyl ) pi peri di n-4-yl) phenyl) piperazine-

1, 4-di carboxyl ate; N-((

1- (5-Ethyl pyrimdin-2-yl)piperidin-4-yl)methyl)-4-(1l-(

met hyl sul f onyl ) pi peri di n-4-yl)aniline;

T T 1
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pyrazin-2-yl)oxy ] nmethyl }piperidine- 1-carboxyl ate;
1- et hyl cycl opropyl 4-[({5-[4-

W@ amewsmehe- 3- sul f onyl ) pi perazi n-1-yl ] pyrazi n- PEYUSTINGD75403

met hyl ] pi peri di ne-1-carboxyl ate; 1-nethylcycl opropyl
4-{[(5 -{2-o0x0-4- N -
hpyipy H eftiredogniey depriHan sydydsfaariippiapidrsalerigd fom the group consisting

{‘l %%rﬁégiAPgt a&nﬁ%xy({\h&et'h% ra%m‘ gﬁl\lrsél)di Afartic acid (Asp); cysteine (Cys):

g,ﬁrhbﬁxﬁﬁ-({;lifh)( g.uth)ﬁdt @KM (2Hwethylnpr(opanersidisdl(fionyikdlpuges dle): leucine

(th})ojw,i%;ellwp] B](:H)é(pqlaq wilep)s (RQF%R@P@? e(Phe) proline (Pro); serine (Ser);
[ [

tlﬁyﬁ?}é%lé{}%’a {o‘f) onyfr%) (1 g%lgi% | @r)i_aiﬂd valine (Val) although modified,

syphetazionrdde ylhﬁlmxyc}ldﬁt’rfaylbe} wicpes iddsimel:  Thusc arddoied atdegnusual amino

t hyl cycl.o | . o .
oy TRl Y B ab Gy S 290 enibyet Wi 1151 glsfaision) and expressly
laelo}pwa&@@ h@regl ¥ }@zﬂdlgeet Mhhd@b&% sl Be shb R AUBPIMb AhBous sub-groups.
1- et hyl cycl opropyl 4-({ [5
lbpixmnﬁmhyﬂpymrbtgdnmciayham@ghame@m@m$ﬁ®nWhn(e?sz%d Cys, lle, Leu.

\é/(i_tjz %%%O&@tpﬁé ?)Z ! H%%a%i_véé]:y)ng%[g%é gs?%ezé(hafna{e ¢., Asp, Glu); a positively charged
silic ABAIRY L&Y A pPr IQSDYJys)"r'O{ kb @nél?a'rgéﬁzpp&al{ ilaﬂham (e.g., Asn, Cys, Gln, Gly,

yrrolidi ne- 3-sul yl ] pi perazin- 1-yl
I {;m}\’laiz i’Re. 2567 )‘b&yl]fﬁeﬁlﬁi]yfyl})pv‘b‘émod@% cap. gl Bogyaupee as small amino

édﬁ{?gy [@{ ln%elre }wa Zag?]il%ia%lg§ S,esrtI Sdn{/ r) FCJ:P/F}érh droII])h?blc amino acids
(‘]/ﬂyLaZIIh:- B/{et Wr})pm@micmﬁhlb@ hpds (Rhen@yr ]F-rp:,axskpo@ﬂhh)aﬁrmdes (Asp, Glu),
nethylcyclopropyl 4-1({5-[4-( 1-
dﬁ%?ﬁﬁ1%§%@ﬁﬁ¥ﬁé Eiﬁﬂg}onyl) 2- oxoplpera2|n-
|-yl IRy @i nib%)-lé((llt Q Yx ”&yl ]69 BRE Hek 8&0& activity” in relation to the
carboxylate - opro
pdpt{del o4 (t4e {p@c(skmnmlvhmkmzst usdil ne Jekel torethanelogichf arhplify- known to be

L%Plg f %g%ﬂ%ﬁngel TXI &}S{%?}%l@&@féﬁ 1)4859%} ﬁe( 1\{1} ép (4%%511(301@ cell growth

ahd/br ety h&él@ﬁ@dm@lhﬂ é’eylvlmhpa%mwgr@mdtbal BEfeaaLN- Y heterologous
pyrazin-2-yl]oxy }nmethyl ) pi peri dine- 1-carboxylate;

pQLynentMyB gysrop mpyﬂ mt‘ft(ltuffs-m ({3 [(3S,4S)-3

} suI f@%gi{r%x ~ oéﬁl%ﬁogrdpa%l efgri t8 t]%) B )?C%SS br¥ \é(hlclh a solute of interest in a

n}lﬁ%ly(‘) neddpyilalddl Pein dh&esolﬂmﬁa’f Baxuhates a result of differences in rates at
1- et hyl cycl opropyl 4-[
which the 3@%@}1@13%0@1% ﬁ&/@lﬁdwpy? PRI Hupual 9 sehgivey gigdfn under the
|
lr“‘idﬁé%.z% oIS e RIS boxy! at e
- metrhy I‘Lcﬁmﬂ afpmo)py}hro#m{og&((rﬁly{’ 4nd * p1 otein affinity chromatography” are used

azeti di n- 3-yl met hape) sul f onyl ] X0 erazin-
1r¥t&§ﬁ()ng6 éﬂ]chcn? and 10Hzr to a protem scparat?on ?ccgmquc in which a protein of

1&&1%9)%{]&”1%%9& })pﬁn‘?@%hqb '?@vclrsﬁlng?l‘ax%le@!ﬁ@ally bound to a biospecific ligand.
1- met hyl cyclopropyl 4- - 0X0- 4-
P[e(fwblryothedlmns@cgﬂcrmgetmdme)cwhlﬁnﬁw hﬂtmhpértazal chrorbatpgraphic solid phase

H%P%@f ﬁvaj &%%/cs%fq%%l;ﬁe P{rotc}l o??rqtlcrclstnl(rel_ so}utio%agsbt%)éysloﬁtﬁ%ﬁ contacts the

dﬁ‘t){l{d((él hid (A a@@pmaéme) Bl penyh bt Znt@%@lp{b PEr azidlly, enzyme, or
yl } pyrazi n- 2-yl ) oxy] net hyl } plperldlne | - car boxyl at e;

1q:cmgt Wpl@y@jrgllgmgply] sppc{fiq (agui{mc_ affinity for the blospemﬁc 1gdnd (antigen,
%&%rﬂ)%nloq 881{] %ni%})ﬁﬁ%nco?% Jxamlp E%EHR lihaézchlomd%g}dp ic s%eps while other
sdlurethy/be pehaps opke Mix(dre do not bmd dpprccmbly or specifically to the ligand.
[ 5- (3- et hanesul f onam doazeti di n y yrazin- 2-
I%@%(%th%pm;@)q@f b@iﬂieﬁﬁ tadhg 1%9@8&% égaé\d allows contaminating proteins or
1- met hyl cycl opropyl 4-({[5-(4-¢][ 2-

(di met hyl am no) et hane] sul fonyl }-2-oxopi perazin-
1-yl) pyrazin- 2-

yl ] oxy} met hyl ) pi peri di ne-1-car boxyl at e;
1-nethy!cyc|opropy| 4 ({ [5 (2 0X0- 4 { [3-
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propan- 2-yl
4-1 3- (1 - met hanesul f onyl pi peri di n-4-yl ) phenoxynet hyl ] pi
\V@emEMBne4lcarboxylate; propan- 2-yl PCT/US2008/075403
4-{3-[3- (I -nmet hanesul fonyl -1, 2, 3, 6-tetrahydropyridin-4
- yl) phenoxy] propyl plperldlne- 1- car boxyl at e;
plpiemtlmput}@q opbopyese ﬂ(ro%lgtl(e4chromatographlc medium while the protein of
t anesulfon S z [.).RY. [
rcma ns stpﬁé/lk f%lrypg(lfllr i 1 gcaﬁgdb%?}eé 1 éﬁnh oh thg chi4 pﬂase material.
The F@Ehﬁk@l}@ﬂ@pﬁ@m&blem of interest 1s then removed in active form from the
(3S,4S) - 3-hydro @J(6@j4 ; nethylpropane)sulfoqz
11]11}@%)@(1’\1,/@(%, igand Wlt}qplyw ilnh ]yH’I 019(1%1 I’f’ék‘h%ﬁ“}‘?ﬁ“ﬁér igginfeand e like. and

f%g@?i@ﬁ%_ Indredy @/Al&%&lagﬂirco R¥Iun{BRvAR) 18- VAT Yufted  free of the

corghinapng pasieins la)lrfpmmtyin] phpentag ithet | work Jepytier dilowad yo )Dassythrough the
%%QMX)?O&%%IP%% 2{?11 {:: ?r%k()ioaxs al l?éa%d fl or ;r)rl?r'i'f})]/}/ng 1¥scregyf)ectleél specific binding
pgg&H% ggggg&g)sulfonyl]plpera2|n | -yl }pyridin-3- yI)oxy

pi peri di ne- | carboxyl ate; 1- nethylcyclopr F
4 {1 (Iﬁe {tem[s( thyedﬁmx}yclzmmdtography” and “non- afﬁmty purification” refer to a

ane f ri d S

PRBCHOTy RRBER) ai et ket Doy ApriahRy e JaT o gy Kom-atiit

LlQI%ﬁaﬂ@aﬁlyﬁﬁL h@é‘yclﬂ'oxﬁia{ogﬁrp{lfk t[c(l%nqucs thal rely on non- specme interactions
nethylpropane)sulfon i perazin-1-yl}pyridin-3-

by twseing M pPeques ¢ ldn et éaﬁ}bexwr@ﬂeﬂ g rre“ttrbyﬂbwld X‘ﬂyﬂlld% matrix.

4- ({5 ( i t |

or opz%\n llofa %&Cl(ﬁ%%g r%ellé ag&?%@?%% %Oﬁsgjg??én%wgl(:h 1]§ neé:?tlvelyhchargcd and
vxlh)q,’ml ﬂheé{ hﬂsl e tatioas faxexkiadngr v&thﬁﬁtih)yik oyl e@reopy bolution passed over or

[ 3-(azetidin-I- ropane] sul f on I.perazi
t}ﬁ (gih[ tjqe sohé phas(c A negatively ¢ argepd l?gand a]ttached to%Le} spohpd phase to form the

%{%’J#{?ﬁ%%@cy :N]gg?r()é%)%}et }yl ?)f) dpgﬁr‘ogkﬁﬁe sreaf eyl @{o?nmerually available
cft{@Brevehde ypriopanki)is uhrmonw;ﬂepln)p’&cﬁzlk)m Isul)ph@mpﬁlzﬂ@ﬁ) Pnmobilized on

Ay ]h;rF Ly %@ 5@&,#8\'1?( SECARYYIA S o SPSEPHAROSE  1IGH
: {(3 | or e).sy! rAzi oS-
PT: 4’%%{?\/1 4{% 13 yq n? Iq{?ﬁ ?E&? Siﬁ(gerl ol ﬁmg))g?@ /9&3 (ﬂ’lz dg(!nosc (eg S

shmﬂrttvt CYQJSQDIFIC(DW‘W}“r({n{ P[ Srladra) { A2 iag@tode fon cxchange resin” refers
1-yl)ethane] sulfonyl}piperazin- 1-yl)pyrazin-2-yl]ox

(G presdid plpﬁspewhlgh ne-coyalepidy agdHied evith cationic, anionic, and ¥1ydrophoblc

mmeq%ts hy%\ %Qrc?q?%{r avaﬂgl{)IL:. gx%i{rgnﬁ’;le( ?&egkcqla gé ¥«%szn is BAKERBOND

pane pil perazin-
A}I}}Evh%m) pB&l&frl $hiEpsblirg ax Doxotahiig ha&etcayb@mhmugepgfbups a low
4-1 ({ pyrroI|d|ne 3-sul fonyl ) pi perazin-1-yl]pyraz
uprrp;gt.rdtyjn} yipechghdnge meeundi aed %ydr@g Yo yigands; attached to a silica gel

| c cIo opyl 4-({[5-(4-{[2-(3, 3-
gé ﬁ%%o e? |ng 1-yl)ethane] sulfonyl}piperazin-
1- yI Iy @zl Nardon ykd}emgc et higl Yspdl perdiditm eeter to a solxd phase which is
1- carboxyl ate ; 1-nmethyl cycl opropyl 4-{[(6- f
PAYAY A% y P8 phrfey shﬂVfrenw] QRMEKORAHECAY Fharged, %yim #ich-23 quaternary
[ di X

aTYAO) g@%cycﬁ%%%% F}g Ao (@(ﬁmlngl%ﬁe@@ W AkBie anion exchange resins. include
DA {Bhu(dbe{ QBL(SATIADEXY ayd F ASO RS EPEHNR@SIY M} PRarmacia).
oxopi perazin-|-yl)pyridin-3-yl]oxy}nethyl)piperidine-|
-car boxyl ate; 1- nethyl cycl opropyl

B2 [ 20Re ik DR Anfod 4- et hanesul f onyl - 2- oxopi perazin-1y
) pﬁ%noxyner%ypﬁprp eri di ne-|-carboxyl ate; and

1- met-hwydroypeli @paepyla i fpeplodes

(oxet ane- 3-sul f on 2- 0XQpi perazin 1] pyrazin-2-yl} .
oxy) t AT b’éﬂl%?’{wég PEaF BBk 1°a]tdémfiﬁfé%§%‘ %Lﬁ‘v‘%li‘i‘érpep%“}é fragments,
conmpounds of the invention are detailed in the

Exanpl es and Tables, infra. [0044] The present

i nvention includes all pharnmaceutically acceptable

i sot opi cal | yl abel ed conpounds of the invention, i.e.
conmpounds of fornula (1), wherein one or nore atons

ar e replaced by at ons haV|ng the same atomc nunber

oy e o o 11 a r




nodul ate wei ght.[0051] It is also well-established

that netabolic di seases exert a negative influence on
worden3pkysi ol ogi cal systens. Thus, there is oPCENS100&075403

codevelopnent of multiple disease states (e.g. type |

di abet es, e |l diabetes, inadequate gl ucose

upioR ervaree, of ic snmat@grmdy andarieqs SCPRHEIMGESHOBAHCA,

Egg:rrlzlc c?lf)gae[ er O Eé(#&{ets dﬂagllye ?%Eo?ﬁglgd% techringues well known in the art,

iidTh© ¥ as G aitiod i oF" Qaﬁ(ﬁndtﬁgraﬁyiﬂ dteppe AXtypi@l selegen@artyie fractionation
di seases whi ch cl early occur secondary to_di abetes

apd 2galy s ghér prndesS peluprdehin ﬁ’@dfeobatTt]i‘y‘)ﬁrSt'l'ﬁ% in this scheme is
rcv%l %ﬁ%%%@?\}l{[ltat(l{pflgfﬁ@ Vi§hi %ﬁ %@} Irt{) s? argtce%oqﬁ&)k?)%ntscbascd on their
hydrt)ehcdnm nechech. d@&ea&mdstba’(cbts rc?@ﬁlﬁi&}hahmll@ﬂt Cerbodhsrentbigh aqueous

of th invention i s a net fo treat nt of a . -
RIS n@ang.dg%dg@déw 5P Iggﬂg Shiot ol oh b et bik phase. Thus
pbRiRE chingh Ve HaAdd § llﬁsst'cagild’{{g:rﬂ}nr’u%ﬁﬁ&' Mikat Or hi¥incar gradients of an
i ndi vidual in need such treat'nent a therapeutical %
aB@anMc@eﬁamﬁ@nmnbf a conpound of the |nvent|on or a

i cedgsatoun il BB ey by bl RS alie HPLECEBenge subieetcd v

f&ﬁ%hl@%atdgﬁhpﬂw fa@fiohOstepdY R R as @iz@%fb&smhm%rﬁatography, as shown
di abet es, i abetes nellitus, idiopathic ty

i} igbest 19581(/ C‘I'?bf‘éuﬂl@‘) Chrp@ﬂ@r&fapébﬂ(%i ﬁﬁiﬂhés e gﬁ@ﬂggftm?eculcs of different

h?%ltl)fiy]r?aérlg] g'g‘?&gtﬁ ygigcrgla%{ gr{‘agﬁltc t%@e?é&&c%%? ts?csnd( Ql:t)n’ a c{lromatoscraphlc

colivatme asitiohideh&cysunrc {MIDY) thamblrutiles Bp@lﬂtrfgexhlafee& less time within
di abet es, gestational diabetes, coronary heart

thi x@lyme, Off Senupianast phikes, Whish aaesiw Hiet elumn. Molecules with large
t I . ,

VGPRHOPATE ke P BRSPS BPEkchBL U Ll s el

lcaq:rorﬁu&resms agy ekl [knd‘&nnrathemmsandpﬂan@tnaierdlalbemadable from a variety of

condi tions of |npa|red gl.ucase, t ol erance (|Gl .
MESHEC L Gis 1B ARty g%,serlﬁﬁi B dsnfkaginic églew SEPHADEX™ G15
s%tc%l%%ﬁ: Bl ﬁ@‘lrﬁersllfa% %%i%xcn@é' ZWa's tu'scsd L3P Sﬁllc% yllﬁf exclusion columns

ost eopor osi' s pertension, congestive heart ure,
ateefldo sw@nablei cul ar hypertrophy, peri pheral arterial

di seas di abetic retjno h | ar. degener ati on,

cat al g iSBEYFE CHephit E@pé\%%iym%ﬁ DR GSEIEKBggttozraphy. In this
1&hAiQNE thce@?dtlofnﬁ‘ﬂyl Whese dbARBLT Swhedt@RAt Bdin®Bl@RAHsC in a single
syndrone, syndromme X, prenenstrual syndrone, coronary
ch@aratogaja}g)@(abgandaﬁ be ﬁg)amemqmn@lplcsm(mnb@gy soupled are ion- exchange and

o RERRELEPRS. B AR S ublAhE] pub RSS! soncrty required
WP erg ¢ GREEchry B b 1aRB (R PeRloghat AR AR FRIsd8REfirate structurally close
hypertrygliceridem a, insulin resistance, inpaired
pejitised s e urretthb 6 1o53h m@olﬁwltrporr&f Cérmwpmorie @rssgrsw@ag@emally that show

dfgffcac%{t @g&%’l%ﬁ&n?ﬁcﬁdc&[{' i lI}gﬂPﬁé ?ccln @ tnqg EE’ cgﬁﬁg, Oasis® HILB resin

(Wmmecmpmembh}ssruﬂ hd IIW{ﬁtdbp“ﬂpofr@DtSDJP ce;hatﬂ)m@ 1am®bdl Company). The
ul cerative colitis, ot helial dysfunction and

Oppip apiosat \ra?semoarme ’Y‘é?bil%’én{e(%%}i Nayingh rerpddesedfe hydrophilic-
hﬁéprﬁlhcebélgﬁl&ﬁt o&kiGn ah@@@ﬁﬁ%x’oﬁo Ren&idntisn gfl govg@ etting of the

activity no uIa ors derived fronfrncreasrng evel s ox
p@ePrdmdvePtle\rtradﬁmnaei%a’nxplsles Timmffomr, d»becpolamand Bar p(i)llangcompounds can

e B GBS LR b5 R D205 e iror

rddp Bf figeht Ve th@rof tth@"ﬂeﬁ%nﬁcsﬁﬂ (dnaHyIedegRn Q\ﬁﬁlt tc‘r‘t%ry ammcs) giving it
di seases and ot her neurol ogi cal disorders. GP-I

exendi n-4 have been shown to stinulate neurite
outgrowt h and enhance cell sur¥ival after growh
factor withdrawal in PCl2 cells. In a rodent nodel of
neur odegeneration, G.P- 1 and exendin-4 restore
cholinergic marker activity in the basal forebrain.
CEntraI |nfu3|on of GLP I and exendrn 4 also reduce
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di sease, the age and rel ative health of the subject,
t he potency of the conpound used and other factors. In

w@eomenadoz4 sati sfactory results are indicated tpCh®S2008/075403

obt ai ned systenically at daily dosages of from about
0.03 to / kg per body weight. An indicated daily
pesEigs qf rboﬁlh P emdgewcnlamh exehagec Rbsaahe; The panticldsetverage size is a
f(r\;g\rjlgndfromabout .5ng to about | QOng, conveniently
adm ni st ered, e. g. in divided doses up to four tinmes a
day o d:d&hr}ﬁlrﬁl’cﬂufn@fsmp, Sh¢ tfakliendibblairddsage bt anlE zEPor biological
oral admnistration conprise fromca. 1 to 50ng active
aF‘h\QrYed‘P@r‘?f SUbpER] I Cordsuh danabfticah angthodntin oprdgario pdetermine  their
ﬁbg it ered as pharmaceutical conpositions by any
ventional route, in particular enterally, e.g.,
oraIVM&nﬁoﬁPuﬂkh/kManornrof tablets or capsules, or
pareq&erall .g., in the for j ect bIe . . .
sol ut %PWCSF%E%%SW%&W 6¢t g]ﬁlt?%}c 851gg, nPWnt"d%aSﬁ%%Snf“C uding a
caf bb&ﬁ't@@h%sa}g(%s&lbé?i' RLAB Rk SmPle. CAERISBof @ bidlo&ch13R ity of peptone-
or suppository form Pharnmaceutical” conmpositions
dCl@mﬁlmC@Uﬁ@: @c @qnmd)lurb@lse@if ort the nprasgement ¢cfwanbioculiune f)en a@cters in cell
m or phar ceut i cal lé gcce able salt formin

e it R IRPLRE bt FRARRLECOEHER | iR Piberers nclude.

facsaphpableel Qi@rﬁsﬁtlyehaﬁk <l dant pﬁﬁﬁl@ﬁ%tﬁ@ﬂ&'ﬂ@&?dﬁﬁ%'ﬁ@ Iypeptide (c.g.
conventional manner by m xi ng, granulating or coa g

apghasdydigrodpesd. étf@aﬁ’plplé assayspdre diaiveed. toromemp nbEratnalb Lteet s Biotechnol

» gel aki rishn cti
?éﬁggt%hb?g Lgb2C (285?‘) ??qn%fglgf al. ézoz%c;mcﬁ Aar0§SY§ 182)%5?3%@&) Franek et al.,
Bsaiedias e Prognot teol 17450000 )t Brlanelcetl dlviBasecapd/Posg. @l YIH-082005).

b) Iubrrcants e.g.‘ srlrca talcun1 stearic acid, its

magneést s g {16 ‘@”ud‘eneglycm
for t b  Mass
1, L BBl Uy 5oy OB D LT,

speetrhyletel(MH) o5/ R siitiNif) @amb axiydhatdiysli < ahdl whose @mebifations of these
,gyl vin% ﬁ roIIH one; if desired d) disintegrants,
gheT SEH S Vel g 191 #ifc acid or its sodium salt,
or ef\ifk\BaGRMetd X8 T ANhALuR: ﬁg§soﬁrpa@}?}c§' ion detector, and data
colorants, flavors and sweeteners. 1njectab
agpRHO tllill@rfsl st.ahe peptadys @oumnizsdtio mhmlogoﬂoutqeorﬁhcmthe ionized peptides

Sus and s ositoriges c ared from
o PG RO SRl 6 BBt o e BoRp RS Rk Bina the separar
idne a8d etedtbd e‘lid@@@f)@(ﬁf(ﬁ@”‘ﬂyahd@ Rdh W@ﬂ&%se@%@lcﬂ&n analysis, especially
preserving, stabilizin mettrng or emnul sifying
Sla@eeﬁlws InveBliQ |Obn11%3¥12§1@§ftl@?% dssari@ss)rmmn r@gqanam/rlﬁg qfﬁbght (MALDI-
I1C f dition
goa%go%lgé?(%ﬁyd{yh F%g grﬁ a(ggﬁt I‘raﬁécg y Vgﬂcrc bi's §cvcra? hefGhs of mass

Mj{)&t ancledingStiirt @laheld, avimulat TORSind afipler @ngd@rui@lc-TOF, or ion trap
ations include an effective anount of a conpound
g «rl 76t eabitd fonkraint Tlh: irteramptear (@-dpl-2 Apass spegiraggier utilizes an

oﬂt]ﬂ%oﬁgletuﬂ@%@ %@%'aﬁa@?&ﬁﬁ%ﬁio@@ tﬁ@l SiT %%Q@Rt (?ek?%c(ﬁo of ions across the
I*vents to assi assage through th he
ﬁﬂrlasass speatruex eamgt.e | ot fuathsiddataris| secl,ea/g cdenasevitinetdie Jf b Spectrom.

e conprising a backing nenber, a reservoir
3@%%?5&%&&@9 the conmpound optionally wth carriers
opt i an@dsir¥d,atheatring oRtd utﬁ‘&s Rarht §fepli® Gabinvek Jnlaeeventually the
conpound to the skin of t host at a controlled and
Pisteditheli @n rW}n@h]Iﬂ?reatdérl@(\ﬁbwndﬁqﬁﬁmromgehb}p@phmdu@fkmwmen the art, such as
A t cure 1t he deyi to.the, skin. Matrix
o0 ARl BN P SR S b BT surt bl e
fornulatlons for topical application, e.g., to the
skin and eyes, are preferably aqgueous sol utions,
oi ntnments, creans or gels well-known in the art. Such
can contain solubilizers, stabilizers, tonicity
enhanci ng agents, buffers and preservatives. [0063]
Compounds of the invention can be adm nistered in
therapeutically effective anmounts in conbination with
one or nore therapeutrc agents (pharnaceutrca

Y ~rs AT - Y
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disclosed in U S. Pat. No. 4,613,610, indene anal ogs
of meval onol actone deri vatives as di sclosed in PCT

w@piozwed on WO 86/ 03488, 6-[ 2- PCT/US2008/075403

(substituted-pyrrol-I-yl)-al kyl)pyran-2- ones and

derivatives thereof as disclosed in U S. Pat. No.

4, 64NBiI6 IllkS@&ISL]@t BveOidb 36 Iystat8d ubsptideutreghents identified in the
ned|0|c aci.d der.i vativ di.chl oro c t

PE bR 3¢ STORIRLr Sl BrEREeq Eaapipiones wil have

pBSHd ARl Jodaits thWn 85/ &r(0dal add fGREBAXharacteristics.
hydr oxypr opane- phosphonic acid derivatives as
di scllgehingiarigh papéide PAkasis No. 2, 596, 393, 2, 3-

di Su%otn:]lgl%tgxqalp¥%tﬁil el’lbrgtq{:;a 1eaovgl ﬂ}a%p?rp?hed% \éﬁélr}{aﬁods for the
as disclosed I'n ur opean en I Ca
2022 A0RFBandepdining oﬁmlhdgﬁamtfs eﬂ‘é‘da:to@ﬂb@di act@anéardsextbooks, such as, for

di scl osed |n_U.S“ Pat hb.,4,686,237
Clﬁ%‘?@ﬁy@? AP plide ~ Holecular Biology),

QMwef"CalﬁIﬁ9 e%s%uﬁ?ﬁhq)r@s@thg@‘)@f m:-‘V' n0| in (l OvaSt atin)

di scl osed i n European Patent Application
No. 0,(oti2hindt6rid2peptidd 1duarivs| ivme band dpfferici foemats. 101 example the so

vatlve di scl ose
cE b ET 2957 Pl RO OGS BT AT AER e BB dacl Dearing multipl
cHsied Bl alsthald byt EgpddMe (Cah dedustase Sui kabse1H91)). The library is
use hereln are disclosed in GB 2205837; squalene
sergenddaloe aj dehirgs @@r\@t:y anﬁtmn(yfc@tlﬁ@bmctﬂS)xs/raétlé@lmd) Thaigcetive compound

#t?c@rcgtt%\s{& th Eéf ic::cﬁ 8 a%é%)l1aergﬂ§% 1§ 6&6?1?%%?8{0 g% rP)(y’)cogvcn‘uonal methods,
sadi hs, abeskdntplagentidafanapeldatien r aethativalg AgeotiwUgdbroach may be
as a CBl activity nodul ator, nelanocortin receptor

AR abjopraby Madpani h@ug}aﬁ%@pvlapnq%gﬁﬁég rﬁéﬁﬁbodology (Bioorg. Med.
(rh%%e?%ﬁr IQNQZB) 1841t gl@@? cla Hb‘?%ﬁ’@%rie ncratcd before screening.
Secr et agogue recept agonls 5F'an

Haele éiptaoy comditk aboipsyundsreixi nncampcﬁgmmiesitis; f'l@CéKaangght building block

R BECIT BRSNS TS ATGHL] VDT e different building

;gmk @}{c%%d %Qi'hBh cg&éc% rthrsesle{emaH}gnésaﬁdr%rde@lgm&ltvﬁy, enables direct
stamne r cep or-3 F@% nodul ators, aP2 1 nhibitors,

uRﬁARc@annﬁWhmdmhamn&@ﬂmmemmxﬁelﬂafh@dmﬁah@réhwamaky$ﬂmybechwd

CoA carboxyl as A rs, 11-b-HSD-| , e
O hPRABFR Eﬂ(ﬂg P&Hﬁﬂﬁ%ﬁ rﬁ51ij‘é%%tpac Bpenﬁrd?]}feé?%lrvgly hplythg sets of libraries
r?hﬁ%r &n%rgérﬁdasgﬁﬁlték‘éusl yshas M Whifum library com ound to be identified
( Takeda/ Dai ni ppon), L750355 (Merck), or CP331
d@mﬂbﬂewpaaﬂwﬁth@ﬂd@h@uﬁﬁméia 3 agoni sts as dlsclosed

|5n7$ 61 Sélgg npd:'\lgazssgicb@ Eal%yo ﬁ shlg)rﬁcodrguglégé}bctsé&nél%miuox13‘] peptide libraries
cAD el adear (o sdwhifasidaitolylr eéslideeceiph dmpkdv@dnehedsical and/or biological
di scl osed i nWD 97/21993 (U. Cal SF), WD 99/00353
Cb%&ﬂ@BﬂE?-and (GB98/ 284425 (KaroBio), a SCD- 1 inhibitor

as disgl.osed in; WO2005011655, a |ipase inhibitor, such

as o i SRTL- 962 (Al'i zynme), serotoninreceptor
agonilsiesyep(iéesgident BE-in 283or(iBicowitl tre) presend hvantiorecan be synthesized

reuptake |nh| i tor el easi.ng agent such, as
by S9RY SV R nact Qe Pk ﬁmqucasmn es1s£ P4 GRa rrf‘é(dmple solid-phase synthesis

nfcjt}&{%etvhféﬁ’cdf?@{c%?ﬁ)'rrﬂ@d 1r§§rvtdf1@tly'morrﬁ@b%}pQ@rﬁneEfﬁlﬂﬁe using Fmoc
cl oforex, clorterm ne, picilorex, i butram ne,

(‘déathxnmme€i~ahfrméxoxgvj+¢emoevhm ole Bq@hétnwmnwambbwﬁ) nEogcting groups to
anorectic agents, such as to ;wﬁhnso

PEGuniCony ERERT R ErfRE R b RS nRl T AR5 o0 Automated

sﬁlﬁﬂ@mw QR ,coBlNrcieRy alvarlglae i ﬁé@dbdiﬁut%@lirﬁ@twﬁl Cbut aeli@r phase peptide
Iégéln and leptin receptor nodul ators, phenterm ne,
sY

svcantlsorhscier iornad magesl g s andhon detag e ferreample. Atherton, E.,
fenfl uram ne, dexfenfluram ne,iosi butram ne, orlistat,
dexfenfl uram ne, mazi ndol, phenterm ne,
phendi metrazi ne, diethyl propion, fluoxetine,
bupropi on, topiramate, diethylpropion, benzphetani ne,
phenylpropanolan1ne or ecoplpan1 ephedrlne

F A1 . o e
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medi cations (e.g., ziprasidone (CGeodon(r)),
ri speridone (Risperdal(r)), and ol anzapi ne

W@ Zyoproadoa{r))); [0084] or, in each case a PCT/US2008/075403

pharnaceutically acceptabl e salt thereof; and

optionally a pharmaceutically acceptable carrier.
Spg@ggj Rke ( 1%§%m e diheee ﬁg@j\z/{cd@gvl/fcéfs A pl actical approach.  Ocford,

D b I S, HPriSi REgA) ,
£R ?ﬁ?g?{?;}ngg%a I\M%WTQ %gg@géﬁ%(gagavagtf M\%e ! n H§ ( 98@ Solid phase
pqmsmmédwhardammon Rof:kfeed: foeroe Ohunnaphammqe@ﬂl mm 0935940030.
acce abl salt form and b) at |east one co-agent.

: ¢ EorEF ldel058%% uctions for its
adm NihStdiakih@Nri-JBASE] o R bRESR 1n9&1‘t@qn&dﬁ' 8d ru@éd Q8 components of
or "conbined adm nistration” or the ke as utilized
ghﬁﬂhmmdaNQedéaﬁhepmﬂsﬁﬂunwaSSHQMnmﬁmQBKGDM®ﬁ ioflutding antibodies.

sel ect era .a ents to si.n tlent nd ) .
oy o Rieanhighs BV ke AR T Bata iR fahde FliinsEnth a variery of
c&mﬁyﬂﬁﬁmﬂ%n@&@wﬁﬁﬂm@ﬁ&g@ﬁaﬁt|y adn1n|stered by the

sanme route of admnistration or at the sane tine.

[ 008 Fpitathehew cells ohtherrapenssipe al gld@@ﬁdﬂaﬁ%d PARPePAdey sueh as

axq | %hcs %%@Sdeﬁv% 8? &uﬁlﬁé‘ﬁu L& Cﬁgéﬁl Q%}ngb& iRV i8oRle cells
one act redient and

1ﬂcnﬁiel§ﬂi&ﬁ abd)tri’ﬂccft |LXE‘d I\aneblm\mbaiuboedalmramsmaﬁ Iv@n&ltoﬁnd &eresponding

active |ngred|ents erm"fixed compination' % %

PEIRHES Y HIBSRE NPV &¢ 1%@?@ Oéfmbgch ® %Dodapte@r#ﬁw%d%fcawm ar), Acdes
d , t [

Ty QSRR PR AP LR, . an

B@mb@msmagehathneem elemificbnk farkedoiCarddistrains 6n'tramef@oigort dratpublicly

BB b oSSt SRTPRNP TS dn o

B%ﬁf’b%{ Zi‘r‘i(ﬁl ﬁ?’\/' 51'1@§1Cﬁ'vtnlﬂ§& 4B §ROOUR! WrusTRAGHEE@RIhY to the
or Sequentially with no speécific tinme limts, wherein

psdoh md:mlnm srartanulamky ipr Uvmﬂ@@lom@éﬁap@mr@ éﬂugxpcedaf qgds.i Rlent cell
csllﬁtgci %f[gtoélf)n ciogb pé)qu? sggbctag %Clt"cu%? aIIOPId%IOh %rrlda {ot)t}gccg)actan%rslﬁ) be utilized as
hadei nistration of 3 or nore active ingredients.
Processes for Makin2 Conmpounds of the Invention [0088].
The plosssrt INtergEhes BeenalTsdcyt e M eddsalp £elise aabRropggatiope! vertebrate
ca{selﬁ%[lﬁﬁlje SS?lE‘, cu ]gnﬁg%%%c&ge %)li](?u’dn@ ?&165191% h!{é}né}g?of useful
reactlons escri can be nec ssary o pr
aﬁﬁﬁdlla\ﬁ&mﬁﬂ.ﬂ&:ﬁthrﬁm ale rgsrdiep &idrico IC\éb(HmJﬂrﬁlsﬁydfed)bySvélO (COS-7,

i mino, thio qr carboxy t
Ad&s P {65 benmprargebieney o O ion 2PRerts Whkeg G erowth in
s&?@ﬁél&{ aﬁ{u'rg rﬁjrblrllantl Q@ﬁleﬁQfdanH?ol §9BY ?f‘ﬁh?n ﬁébyﬁqﬂs@&tlélé}Qy cells
S can be used 1 n accordance wth
(Iﬁ)]‘[ﬁct\l €&, CEOr1 tex@mpte, hasser DyvMy cGledngl’ &r{ﬂ lP?) l@laulb’lct al., Proc.

tr"i *"‘ip te%'i (?9 > i{n]‘egc ni‘Cl C%l] | A it B hllgcprod
| 8§h g 1 ) e 51 Ehesh
2§@M§12@|1 (msfobyo elﬁnﬁaéy RIgPAEdIRYCVEr FOORQUNGS); Q‘ffrlt:zihegbrcen monkey
resent invention are illustrative. One of skKi

kltodmey a¢lts WHRO-dpph EECATRL11RET); hhege corgtchbensciapma Cells (HELA, ATCC

P RS DR LB R BRI 51

ATltes cadi ciabg humhahhenseie ed 38r ATas €B gh;beehanniver cells (Hep G2,
Formula | . Reaction Schene | Pd or Cu catalysR&OOQSE))&ENI
HR &Qﬁéﬁdﬂ%@cwmﬁﬁ%}@or VIMih 8o oy A CRi ¢ bgbh | Ré gplldather et al.,
red [ [
S B £ Al AP TRl SH U PEL AT s gen hepatome
libe Qridpd@?). 1 odi de, trlflate nonafl ate, or the |ike)

with a co und of the fornula, 2 ere Xh refers to a
o SSPBG SisOR M pouRTPEsS, St sdltpufics aen be Produccd in
ester, halide, epoxide where R3 is the oxygen of the

epoxide, or other appropriate group famliar to one

skilled in the art) in a suitable solvent such as

N, N- di net hyl f ormam de, tetrahydrofuran and the like in

the presence of a SU|tabIe base such as CSZCCB NaH or

o o, o o o, N o, o Y 4 a I
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like at an el evated tenperature. In this schene, it is
under stood that the groups designated can be protected

W@ 009083034 of t he radicals defined in the SumaPgT/U820081675403
I nvention which can be deprotected and mani pul ated to
the final conpound after conpletion of this scheme o

or
dph2.E£hi® rﬁzléﬁsuthe ofodukeors eh evheciREgEt CHIP-BdhReC-P11 cells as described in
4
TR0, SRSl ALARPELE SO, Shydl GO LT e o
Cth 6pr(elpa)med) as si ft)l baza;tg ihemab&grr&séﬁﬂw mesambmg a. C and Levinson,

mula 5 w rotected yC|
TR st S g Lt sabiPog B T and Chasin, 1.

(Pc%g I 99 NeAgeNLA stpllawed, by, _sepr Otn Qadlﬁ&q,a(ﬂﬁu CHO-K1 (dhfr) cell
or mu 14 to

w t'h a carboxylate of the
hgenﬁtahewamndnmebmeﬁdate of the formula 15. This
internedi ate can then be cyclized usin sson;
 cagalE TBEMGEHGE e Gl 4FSH Br P ANy hat Hig PAGEREIM aaf proteins can

b@EQF‘[@@H il Al Ve Med U @Bnﬂ%ré‘i){ﬂl)@@@aﬂﬁble@ﬂecﬁé SMALRam's F10 (Sigma),
enperature such as 130 C to generate the desired

anp@itﬁt;dcr@tal Medivino ((MUIEMD) .| Sagmph RPNs 1 6h@ngma) and @ulbecco s Modified

R ST O PR G e P R G L B S0 B AR P A8 bidtion. amy of

tHOMRB @RcMIICTh cam bel depret ¢ceBd, Brth. rmrtnﬁulsatm Ha@ncs and Sato
the final conmpound after conpletion of this schene

(1980p-héngd- dBiashen. 1108 Sehdrme: RegcNoont-Sehéie 140> (-£09: °4.927.762: or
[ (0] I r >
ALLBIE: AyEOTBAYRG Oy ) BE/TIROIUL A | bay. SR RE BEEEATSAUS. Pat. No.
stiee peb atht @li e ulee of eH(Dtt @‘dncvh arh iaorporg@d deriaby rdageant, may be used
of formula 17 such as Grignard reagent r the like
ag GURYTE Rt A lbr heéth%tﬁ b TOR! 1SR A BRY DS ERPISEeRE as necessary
vﬁﬁ)dhc}rﬁ% wbd KRy tad'tlaé% pg?f)\kfﬁl @t H\'I]&% {]}péwgtﬁlrﬂ%‘an@'rﬁ or epidermal growth
material can b ot ect eg t he appropriate
fa{oe(ag,eslatts(shoth howeldurb yhlogdetdatpmng rhh?gr&muei ecd phdsphaepbuffers (such as

9 where X can be g oup uch as, S
§;ﬁ> Coa o GBS R TR rd P86 oeTienamycin®

dg%@ﬂr‘g% e Céy'(nm(ragfrlﬁtciﬁsq &%ghttggo a??{n&% ds%té‘ﬂéf }H% egggtaﬁerﬁ?g&mcmratmns

iﬁl’h& mlcedrmolac amgt hend gdncosdocadegi tdera ameteal sooa:tcat\ylstothcr necessary
h as Pd/C or the like with drogen gas or .the
S dte oA g G AL oML SRE g S ROl Feuldsbe known o
@3c akKRAGN thd afthire S6R@ERoniiftiohS sabKlak $(§xﬂ}§’éilaﬁ1f'tatpH h&d the like, arc
groups designated can be protected versions of th
thasdipeadieushefjedetith thetnst Suhsrdgojedofor ehpressiome mnil owllvbh‘-l apparent to the
0(91 q gﬁg o&egted and mani pul ated to the fina
EBRBBURGTSS FEP % onpl etion of this scheme or in the
m ddlgeopeptiles STheEepRe@e tihodhtidahesre byl hsel9 indigtiadllyl @r in various
olefin catalyst g a | kane [0096] A conpound of the
cEpbglians gis EARPYENEY O dCHBMRTFId kg evailikics Ohegstoy |made culture
nédhh@yl nmetal derivative of fornula 19 (where Mis B,
n, Si, My, Zn or other netals known to participate in
met alTheatsalofzed pemideb ihagin saaitilonisyd wathe halte&e b &chammalian, or, in

a halide of fornmula 2 .1 ( re Xf refers to a. .
penil Felerv ottt gﬁtcdll—?p“g'?% oy SICSRRIAT T48 2l Tipchiliy in cell
Cllh\kf@g obptIRerdRc ARBI 8@5}'11%? @Eﬁl&)l&?ﬁj%ﬁé?}oti%%t @eﬁlsFi‘HClude without

an appropriate INland system such as fam |
htlhtaSten,skaabeda,l pudhhas éiramtrmgger@epaﬂhamrpqsmvercvrgmlane for example,

of for a 22. This_internedi ate_can.t

e g inslr s ES R Bt o cal DERrotRehr EPARET Kicbsicla,
Psb@MBahordefla ad & Ordivhéhe®s taphi @Bl Sehha, ol €f $dragidMmarcescans, and
then be reduced with a netal cat al yst such as Pd/C or

the like with hydrogen gas or the appropriate hydrogen
transfer reagent to afford I g &s an al kane.

Alternatively, Ig can be prepared by carrying out a

net al medi ated coupling on a conpound of fornula 20

with a conmpound of formula 4 and mani pul ating as

before to get to the alkane In thls schene it is

o . 1. i " T 1 T Y 1



fromchl oro, brono, succinate, p-nitrophenyl and the
like) to afford an internediate of the fornula 34.
wahbdog/osaeeri al can then be mani pul ated in a siPECT/E82008/075403
fashion to internediate 18 in schene VI to arrive at
In this schenme, it is understood that the grou

%é@rlgﬁtvedl wsdhcpd spelbreBte@tliepred Bnkchspilomas fagi Bafghenifmmis 41pP
0

dgsggdrsgc?glc?ediéé&?J%WEly dalgper p ? %@%Z'ﬁsk&ﬁ%ag Ié‘uc a% Ibeaelugmosa and

Safcpemycondet poferadl E.hidi sloh@pehoar isi B. ¢die29d dA“TéiO)Bl ,446), although

t he schene. Detalled descriptions of
Ol g sUd a%’orrfféhﬁdé 5911 $he7 (/B HE L -2 a agrdvfeﬁor AV3110 (ATCC
5 2Whg5ﬁ%@npﬁ§§@ i nfra. Addi tional Processes for Mkin2
Conpounds of the Invention [00102] A conpound of the
i nverturibor detnilbel preepasad iasndophar paoaleti ioaht yollowing non-limiting
acce table acid addition salt by reacting the free
B4%%€ T orm of the conpound with a pharmaceutical |y
acceptabl e i norganic or orggniam@iei d. Alternatively, a
pharnaceutlcally acceptable base addltlon salt of a
Miokasiulad idst at10; al by e bat o romgining tripeptides

t he free acid fornrof the conpoun dfM
using a combinatoria 1brary
phar maceutical |y accepr €1 norgar or gani c base.
Mittetlnatd viethwdst he salt fornms of the conpounds of the
i nvention can be prepared using salts of the starting
mat eri,8lsiPBidRigr medi ates. [00103] The free acid or
free base forns of the conmpounds of the invention can
1s  be prigpangedstin (Bma‘és!!@ R dSSRANE B9nPasEeddLE 1,98 céﬁ‘lcﬁltuw medium

or acid addition salt from respectively. For exanple
dthMWpownwm@rmwhéJMmuemKiwndumn@m(asddLammﬁdb@nudﬁ¢tc density and

verte t he coryespondin .tre se ..
cglglccﬂ)%%qq ﬂga ol?qﬁiyaplg Hee bF(@pB(érsvg{y? H ¢ g ST W{bjl working volume
ubindaaxiide wadlutél p@ensﬁpdwmthmén%ﬂ and the like). A
conpound of the invention in a base addition salt form

can bacl owiare ped pe@atqqien@ormeep@ﬁa ilagnk. rfeeen adiich hynl. are transferred
20 '{hecactislscg)? tL\ﬁ% 3 tfqb&%l%al %oers %C§0d m(Ie?g}Uiqfug 5r‘>’e° I\'z]\Jn rl g}?‘ecralued cap that

ounds © rnvention

coift@k dlrﬂ@ﬂ)rﬁﬁﬂ with arr) Z_bﬁncﬁbﬁi pareedlzd toanaiNexd Weslodf of gases. The 2.15 mL
conpounds of the invention by treating with a reducing
t% gmralr(r@l yyas usgd|te greaswe vRble @ilslensy (19 pq)rﬁ'ﬁghk}apt both the target density
O rae §
1?11 cl’)%{ﬁh Pclvéd tami ulﬂllt e@%yi%e Fn?: grragggl g%gl%ﬁ%ﬁ%@({ en.qgflbocﬁ’c data (pH,
chtethion) glnuahmc gtrhaxeola,ctaacq asousiah oscdnen, mrasmlam)l i ke)

i at 0 to 80 OC. [00105].Prodrug derivatives of
55 CompBRGEIEF T e ineot e RN e By o glpsired medium

alfd]ﬁ%" alQr c%%h@@d%eﬁ’tt at%ﬁbf'@lrayacﬁ:ﬁﬂrbé wb@dét@ﬁnﬁé& He&m3his &8 the volume
further tails see Saulnier et al. 94),

Oérﬂt@oat@atm\recleanmcciveuqz ophalc Gherdign rcylld_reietleq@red\/tml achdigvepphysiological
onpante by TENEM Ty BRIBRaE B POl HReiSRudd ahicyna15 mL are

célﬂM@@El OBin théke avaitls taapile pare@v D adli @t bNehead@Nbddi€ve- sodum chloride,
1- acyl oxyal kyl car banochl ori date, para-nitrophenyl

30 @%ﬁ%@haﬁedﬁémbﬁﬁe | i ke). [00106] Protected derivatives
EL ENEFC‘ 1§ Ogﬁggfg}gg Of(;cdqlgﬁtg%}qv}egb% ol Q&t%llllgg a{?ldﬁ'&b%crr{:e MW medium-
extéhagddadiodesotigionafuatify me@bm 1Qﬂﬁ1$:da@ai Geat e dle it h]ﬁ%’\/IQ were then
&%EatioHlof protecting groups and their repoval can
i R TRk @ 8HE, (O aphist e it Tl oupd 0i h caisgahite 75 L. Each
as@h)gmb%ttlﬁ% recb A ﬁgiltérﬁ%as‘]igﬂma}gdl &£%7a0 eéo&%n%xlaﬁg for 4575 days.
Conpounds of e present Tnvention can be
35 convémMennﬂyﬁbh@paneﬂmmqmnbdMHedauhnkhgmnﬂezpmn@bksgeminmuwohc
the invention, as solvates (e.g., hydrates). Hydrates
of conpounds of the present invention can be
conveniently prepared by recrystallization from an
aqueous/ organi ¢ solvent m xture, using organic
sol vents such as dioxin, tetrahydrofuran or nethano
[00108] Cbnpounds of the |nvent|on can be prepared as

o, o o
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tenperature for 4 hours; the white precipitate is
filtered off, washed with nore dinethoxyet hane, and

wale@eased. The resulting solution i s concentrBCEUS1008/075403

dryness to yield Alb; 1H NW\R (DMSO-d 6, 400.13 MHz): d
4.75 (septet, J =6.2 Hz, IH), 4.49 (t, J = 5.3 Hz,
pmﬂ)lc V@1 Bnqedaiain] measglr@i agd@ qaznplczp{) the isguy c(qbt.urc PR sent to a separate

al(qtdbod\y qu%tlécaﬁgn a%ﬁy:l'o Setgléane %F%%cenﬁr%tlor(%ss spectlr izn

coul @lb’&eﬂbteﬁimzd@ {é@@ﬂcﬂzﬂw]e cht@uBgrapMlo a sol ution of

Al b in d|chloronethane (30M) . is .

added\ »BMé%\WaHWé S(>14msn gf PB2 vas praprycdiand orpe mpgeliately. A S x

.

S clﬂ$ stﬁ%ﬁ‘élg %ﬂgéﬁqi ?ﬂrﬁlli/ |Wa§ %%(FI(& g\g h(e\?_/agpsn%gp%%ﬁéé/\eﬁ £ 1@?@1@5/\ pore size;

Sad@édmdfdmmmmc sivé)t hstolnminngss pove|uilBrad withhie \kmrhcs & 0.02%
nov and the resulting solution is stirred at room

(Wzyﬁ'b’é&‘é‘tlaﬁ‘fé“’F 8riddor i m “Wrke(FekerDomdnaeprelqdst adlpagate of 60

n§ 1Wat2@()m§ 4(9 tHLAb(ﬁ/@ q’l’@’%fu@%h &chs Wddld gh&)hh@E&ﬁﬁl‘i}h%@cr(t%ontrol and

m.). The conbi ned organic extracts are washed
cﬁﬁlt@ht smanmcmatge@f thﬂﬂ@nmmrwmalctmw@téuangjmﬂktasmrcummogl,aphy system

‘dr i %é%e{émc 660&[%@%%0{}55 1t0%% %lgﬁ‘%%g dl.QA% 1%6 ?_%hlmn was
V\}akﬂed Bit®Buflfeh A dnfl Be 4b§ﬂ¥ban3w)f thd- e@@ue(n@ at 3]8011m]-r1:a&1€ﬁ|4)asehne The

2H), 3.17 (s, 3H), 2.51 (br, 2H), 1.88 (dd, J =
cghprr@ wos thoHyvashedegtly $3%01(Hy ) a@tqgtr(l@(A@Nﬁ:c@t@n}% O @3% TFA to elute

C
g g s 3 5 e B e ST RS Y B e
( 0. 421]9 Sephiadex ey qy a@\@dlfﬁmb&@g%t@mﬂnm (0.26 g, 1.50
in acetonltrllejgi mc) is treated with _
povvd érhé dlosdough pakpghar® thoCad s caneatrygs by refey ¢ygporation and
W KO a8 Sakddl at 1 08 ggdgxocroh}rgn Yl &a. 99 8 lcfnnl%. Fgc column was
roomterrpera ure, C} tratplon and concentration yiel ds
cduitpraidd xNMRd@Gﬁ)@:cBwat@f)@nd&o%@mg ghdrthdentud,C 1B ﬂ-‘ont'.hﬁ)ugh pool was
sz’gd Eﬁ;gc’ﬁlo% ZN6€H_C( g@leg%a ang pbsayeél f%s a%taflty?u]ém(ggt?g%%:ssa% IqY:s’cribed above.
3. 26fﬁ)@ﬁlfca%nal%zcmcﬁr’%a?(@mp@ 96 (rln 2|8H)( § 1:]8E (6dg, J
Hz @H)npleESIf wl\(ﬁa&c@ﬁonﬁ wm C(anale@BuS\I@a (ﬂype*e;lrbgg&p'mnc) column (5
f.ound 35 00116 D, utio
R PR 15 U RRRGDUT P HErRE e npBeDabg Rt Bufter A

aduddds 0D 117 Anghd B IbLﬁSY/L Phos PARLANFA. Various volumes (0-10
tetrafl uoroborate (92.2 0.32 mmol ) in dry di oxane

n(l@ﬁi_l)mﬁ)sw are Ewtedlonip e ?Sévmé médctowas pirealityeted ety Iiu@@ A and
R T N e R S

oﬁcriﬁd A® fpwirde atldechl/afid. $d1€ermck$ﬁtm’l evdssichiegasw e aﬁg\@hlent 1100
with argon. The suspension is stirred VI gorously under

A osriuagped 1y tho@iodonraygfrdchier andaINIRG Sifglq ayadeangle mAw spectrometer,

ORERASSI D SRS AR LRy L

8. 9 Wass Adcirome8s (d, J = 8 9 Hz, 2H), 4. 92 (septet, J

= 6. %ég}%@s%lmibg ﬁlag'sgs ctlr_&mctwas @er?OfSnﬁl usgxg_a %4193_& ]_&Watcrs
C 61}:;30{&1%11 3r %@ OrBﬂ?’){p n”%sq7 %céﬁr@méter'(ﬂﬁ:rrgoﬂ#m%egﬁbi he]-mg@urﬁéﬁts were

oper@igd @@jthc\};taﬂc 6p121y Htod@@ﬁﬁ mcESBNSr@aI veab. fofugt to@@ 4—53141“3@]5@)& cases.
qéMral\)écrrc bl?tggﬂe) fg?aén %CCU{E%C mg 5[ Pogré]& 1?16%/th?1 e\)ﬁcgrqSﬁg'[OﬁOrl elate with
pﬁﬁ@ﬁﬂﬁﬁ@y@ﬁ@ﬁmhuﬁybstltutlng t he appropriate al coho

for Ala, the follow ng exanpl es are obtai ned: Exanpl e

Bl : PeuppEpyrcs

4- ((6-(4-(nethyl sul fonyl) pi periazi n-1-yl)pyridin-3-

yl oxy) met hyl ) pi peri di ne-1 -carboxyl ate. [00118] By

following a simlar procedure as the one used for

preparing Al from Al a except substituting

2- chloro 5 hydroxypyrldlne for 4 bronnphenol and

Y . o o o NN A AN
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7.87 (d, J =1.2, IH, 7.62 (d, J = 1.2, IH, 4.13 (m
2H), 4.08 (d, J = 6.8, 2H), 3.52 (m 4H), 3.37 (m

WA R)09/023082 (s, 3H), 2.72 (m 2H), 1.93 (m | H) PCWUEB08/075403

(s, 9H), 1.26 (m 2H); ESIMS mz for (M HH +
C20H34N5(6S cal cd.: 456.2, found. 456.2. Exanple BS:
3- Cy &1 gfiropiylariss ¢AdipgrBidegandrsiphyiideg Meonginsphgied aztihrih¢ yecessary

mp%/xr %Cfu]ﬁm%% 1% %m%l}lﬁsg(bbedrct(alnﬁnffd ) 1sc|usszd2b8\)/(cadl azol
e. [@@lh&@]éyay,etlol lowng a simlar procedure as the one
used for preparing B3 from B2a except substituting B5c

(see Ast@ﬁépfgiek}gqrgw)wcfscﬁcagzjau il mgce & IMpemﬂe Kpophesis. The

llg%ag’ iicﬁ?&q%ﬂ %i%gr%talg ;1}_15&51@1@ ]t_rdﬂcpgdt],'s t?érmgx}_lgng %‘_@%m%rge ® Le. XXR.

Reslts4H) 337(m4|—|) 305(ddd = 12.9, 12.9, 2.8,
2H) , 282 (s, ):ﬁ) 202(m I H), 188(m 4H), 1.41
(m Spgjcriogaen ¢k PUH) . ESIMG mz for (MeH) +
C20HIONI M= OB} Pﬁg fre dé‘lﬁfhag@n EI%‘IM'I}/S{,GQQ’ sﬁ’bwﬁhﬁordmmatlcdlly in Figure
B5a[ 00126] Step A1 A sanple of Al'a (10.19 g,
Immol ) is treated with a sol ution of K2CO3 (24 5 g, 177
mol ), wat er The reaction is cooled in an
i cel M{SQ VG AR é\‘hsﬁ Iﬁgat ed with a solution of cyanogen
br omipge i) BktiBnatDh-oF PPIRI absbrhh sRLOLARE rdvRABE phd@AIPLC. The
m.) dropw se. After stirring for an hour, the organic
chray@togr@n iskoVatreldgared? lﬁﬁma@u@@ug of ﬁyéwqrgzdé»btaﬁca regatography

chI
R0 ofRE o R TR B I dPE e RR BBy e cotumn

a$ Goafrhieyt df BediolEBLNRcivizy.f or (MrH) + C7H13N20 cal cd.

141.1, found: 141.1, [00127] Step B: A solutiaon of B5a

(993 lh@ ﬂowt}lrom}}bfr?ctmlq frqwé,rl M)ﬁ@ﬂ@ﬁ?réﬁﬁﬁﬁéd loaded onto G-15

Hh

S TR OB e P TP TR e T AGR i

over hiagtidns {iPhehe 64t tdlom verebivdyreevaporabved e gdryhessivity of the
(quld up%ccg mategcﬂ%fd d(]pgltl ‘ggseﬂg)‘?(\{a?éél 1ﬁ%% i Cr e%\l/? }_él[yltlugof PPgh%th respect to
nﬁmirlhiy t(dmuedsc @v@n ecvyB@ant pFatin 6rce digieydpomdivedleanid count (VCC; Figure
A r/Lifi ed by silica gel to afford B5b; ESIMS nmiz for

? virkH) +Cn HLI8N3Q2 cal cd.: 224.1, found: 224.1. [00128]

St ep M@ss S}oesfo@imriy@n (ob /Bbn(2¢8. 4 ngy, 1.25 mmol) and

tlr IrrE;/\rc%lgg E] Scn[rogé wete %%al%//eg /usmég errgg.s% g?qﬂc'grlog{] ergtrlrg greder fcl)h(?ote(m
ifTetnhanasubiany lnoq-‘d%lum helerd d4Re alive Lompdh@lty. Fagide 5 shows a

stirred overnight. The reaction is diluted wwth water
TpRPCRI ¥ QBIEEEPEF T HN P EHICd iRt Kanplc of ki SQOQbWPté@C%ﬁ%d“C“de
dg(g\JCe‘iih(Q Yl W%@%tau& I u‘ﬁﬁ'}g\g cglyﬁ\Qerl ?Ha?s% %@60 )ﬁlé @ﬁ kﬁ{b featurc of

gel i‘hear gradi ent of 0 t bnet

ﬂ&‘&@bataewamthb éa(aneu thItyaf)ﬁtemdd E’ﬁmy pEStsMSﬂmﬁJZg fnm’las(s MyH)4-Imass units in

C12H20N3O4S ca 02. fou d 30 npl e B6:
aBCRep N SERHPYH Alsomp is REE R sgrm% mvﬁ%ﬂ&s? 45 frglnige by exact
nlabs and subsequent elemental composition analysis. Further, analysis of three of the masses

pyrazi n-2-yl oxy) met hyl ) pi peridin=1-yl)-I, 2, 4-oxadi azol
(40)3.7,0082.2%hd BYS Loh/zomarkgd évyé.henbdx')lfmpr dl@egtntemashdmgncfngurc 5 using

cffiomagluengoF GhonTh B i SREy SR RE IR mass
rc171087<2()@1)a~] lﬁlsliiléludéd'%c iden@B ctthn of an 1111a5t ar@h')ne résid@ £d;75.1 m/z

= 8, 2 4.00 (m 2H), 3.53 (m 4H), 3.37 (m
frgpp:p)cacg oggw(t gma\;sczs 112ack11t1qrg bascdp_onwxaguglass2n6812ur@glents these

| 0,
oy 5.y o BBy Mg 008, g
ACROHZONYRE DIRalx® : 464. 2, found: 464.3. B5a B6a B6b
[00130] Step A: A solution of B5a (4.01 g, 28.6 mmvl)
and hydroxylam ne (3.51 nL of 1la 50% by wei ght aqueous
solution, 57.2 mmol) in ethanol (50 nL) is seal ed and
heated to 60 OC overnight. The solvent is then renoved
to B6a; ESIMS mz for (MrH) + C7HL6N3O2 Cal Cd.: 174.1,
found: 174.1. [00131] Step B: A solution of B6a (905



chloroformate in the first step, BIOis prepared; 1H
NVR (CDCl 3, 400 MHz): d 7.87 (d, J = 1.5, IH, 7.62
W(Q d009m33024L 5 IH, 5.26 (m IH), 4.18 (m 2H), pdr/0820081075403
6.5 IH, 3.89 (m 4H), 3.53 (m 4H), 3.47 (m
i;% 2.82 s, 3H), 2.80 (m 2H), 2.17 (m IH), 2.00
3 IQ%IRlﬁ& (m 2H), 1.27 (m 2H); ESIMS mlz for
S calcd.: 470.2, found: 470. 2.
3%&%5%1éﬁ%q{q{%ﬁaggetrahydrofuran 3-yl 4-((5-(4-
(et ¢ sudef onwk Hipdtpemand aeilds ﬂqﬁytb@\Zd Jeqdencboxyldrelsbipt yeversed.
pi peri dine-1-carboxylate. [00138 y follown
Sg\fwupgpml@\}lg@e(dﬂffleu %htl"ﬁ@b @ﬁ%auges@ thﬁ @Wcr&pelﬁagp} %}gnaggns of individual
m%h%@kﬁia except substituting (R)-4-nitrophenyl
tetrahydrofuran-3-yl carbonate for isopropyl
chl or;eéamk)mmp‘ enimsitibelibiar )st)/'tszlpept,zdeslcbmiamzng eparied W th
dat a ntical to Bl O
271 S ShynS St ppeies Tt AR 1S dh Y FFBH B AP RAGRLqy fctions and
t&%ﬁ'&%h& &0 Ité??ﬁ(ﬂdirﬁﬁghﬂﬁhé B @gfdug o tHesd hbldeli B3 @ﬁ%gested the presence of
By fol OMAng a simlar procedure as t one
amsmﬁﬂﬁ@ﬁdbrepaﬁd gHB®HMD0dHAH@Y ﬂéepﬂméabsPPi@m$m@ﬁom¢hemnmal

;Bl2d ( h di
vesy S e SC eg‘%}éﬁ%tg sddcf'i gvg/_c\f(e&ldc%%‘o criatg an? azlzg(.} 1B§r}’ of C-

tek®inad: drglrﬁa@coﬂthﬁmgﬁnﬁ&)t{d@ﬁ The Iibr&y kontding 40[) iibssil@e ?)thldu and its
(s, IH, 3 (d, J IF), 3.53 (m 4H), 3,46 (m
1@54) cor@)({gmo@mnd 4Ry 1bL310]34§ nqplqu)tcd m @9 graph sppyvn ip b1 YIq o Ih

dlég?%()lllnlndbg orcssﬁlﬁf ﬁie@ r&@n%'—\‘g’@gﬁgg %re?i?’es%gen dlSU]'_g ngIOIQCH)raCUOHS with

nﬁ@ﬂnqnxﬂﬁﬁmanwhu%(ana)i00140] Step A "A sanple of B4b

(5.55 g, 14.9 mol ) is treated w oxane

(20 ﬁapyﬂﬁffaoagéa aﬁ@fwel oh ! Xf#éﬂ‘@é[&‘t’?’ég}%‘é” l?(r gé{

Wit hy 1Bl Iy T id ioh
o AR R M T Bl NP LA TR pices i
b&hﬁbmuﬂﬁ;uﬁhenaquGUEUphﬂS@mnsPwédkan@u wexhadect @dnbinatorial

B B P 2 P 25 8 g B0 Sy comamie
LeYapoLap&Hideo wat hrtdlvBildalcmiisch Wcﬁe%@dhé’\bﬂhﬁ’mc solution was
further purification, ESIMS mz for (MtH) + C OHL5Br N3O
adjaptedlto ~ zmmh Naodhdt hczsmt@n yWachen fesghiedhusgig AG-15 column. A

flﬁﬁ%qlil};(l)[gﬂcap we%é% g&jd %nﬁer at&?cs byBr%‘fal9le¥a1;o%9§onr%d a@sa@ed by mass

sp¥crBibl QM('I 69 'oiodbs@@ nﬁlaéﬁsp@h}ahaﬁal@ﬁle @éw%dlewltltd"lpr%cé 885oth di- and
ng, 845 . |) and stirred for 1 hqur, The
tripsatideso dlpi‘spttdﬁé fp@dum}@dnwmrﬁ werhioughide arige Biprg a certain proportion
ract d saturated agueous sodi um
ﬁ%ﬁ?@é@ﬁ?%mk%@g¥@h?§P@§ The organics are dried over
My SOMas# L;bdc&bﬁxdtr?lmcd/cel\tap&f atetce EFhﬁumaSuﬂpK&ikb Swhilr:leaf(c&dcomparcd
W th excess di oxane anq_,ged for
WA G 8 OF G G bt Her Tgng R ghs and relative
ki + s
rfécﬂz ﬂ%gto?%c pﬁ& sq{)gncﬁl'xztgr.sl]’c'a%lgﬁngﬁ@%szs n%IT(eNF-SO'_%)%I. R%S]Ld 0%1 ggcuratc mas
HﬁdbLﬁLlSﬂSpM&l@@ﬂ@lt{){S@jﬂbl 114 06t negresdnida pantik)) 1131 f all the peptides present
nltrlle (8 nmL) is treated with isobutyric
“H%HVO 48 (208 my, 1.3 nmol) followed by triethyl anine
(360 pissa3- & Gy ramgkski rred for 1 hour. The sol vent
is renoved and the residue is partitioned between
T ét: PR persitdas preangd sanoted abelveavjere asetysdHirgsiivity in the bioassay and

gracsﬂggrgceI%@?%ggf%@ayqﬁy(ﬁggg§g¥“aha§8dﬁéggrded

sﬁmamgpnblned organics are dried over MJSO, filtered

and evaporated to afford Bl2c which is used wi t hout

furt hes r%m prcécmtq% thiggraplgshoy dhat (Pm I_q))mams active molecules with
C16H24Br N3 cal cd.: 399.1, found: 399.1. [00143] Step

D: A solution of BlZc (440 ng, 1.1 mmol) in mxyl ene

(2 m) is treated with Laewesson's reagent (446 mmol ,

1.1 mol) and heated to 140 OC for 5 m nutes and then
purlfled on S|I|ca gel u3|ng a Ilnear gradlent of

A PMNISSN N7 .




preparing Bl except substituting Cla as the brom de
coupling partner, Bl4 is prepared; 1H NWR (CDO 3, 400

wokpo3m2y. 78 (d, J =2.9, IH), 7.18 (dd, J = 3POr1/U82008/075403

IH, 6.69 (d, J =8.9, IH, 491 (m IH), 4.18 (m
2H), 4.09 (d, J =6.4, 2H), 3.38 (m 4H), 3.17 (m
nm-l-gcula;g ngmse(s§509 iDL SQmTp‘pf these pydjecules 9@rq igentifpd alegqgmmal arginine

céy%m@thg%ﬁt%i@&%%ﬁi&ébrg@i %1‘(;1@56332%1%6’%@%18\[3/%?[)%%@%1 activity

irftd 6.y boeasp| & @ ncldepthap§Herminal arglmnc contalmng tripeptides are
4-((6-(4- nethylsulfonyl)plpera2|n | -y 2 dazi n-

rcgpw%béy) Ry p ey iR HeW-cad higsiyrapating %wstiqs Oy P3.
following a simlar procedure as the one used for
preparing G from Al b except substituting
2, 5- dihchenopy illvdaaingy doeriRddhiran oabsbrabholpypriadiaee i the absence

kﬁ%f Ic%iglt 5 ?(’5)1&11153 11m1*g1ﬂéne g{a L'Smta%mggﬁlettds r(lgjt sge@ﬁ%allyl cEﬁcloscd herein.
Pﬁﬁ)@ l“ox(é'ﬁarﬂp@ athe4t|f_:|)r?r§s ‘(d&nf@ﬂng,”“‘;ibﬂ@u&ﬁ%”Z‘wntalﬁlr@zl’ ((tEn shall be read

cgpﬁnsnvel)y angi vﬁ(ho(utﬂlmztaplon ]_AQ@tl()mllyg‘plﬂge termspand edpregmen@s amployed
H}rf I&a%%flé\{%l gseééﬁgeﬁ&(swgéscnpgg% d2 rwq()%ﬁmlgltlon andzliﬁ'é?‘ré %’ no intention

nflt'hQ (uSe (sucABErigl sl ek praydion3idp %R@Z&ﬁﬂﬂg lany k@ yslemd dithe invention shown
2-yl oxy) met hyl ) pi peri di ne-1-carboxyl ate. [ 00152] B

of BoTeNIHEeH. Byt b apcoppigedthal Baripys iislibinalons e pPetible within the
s g{p%%"f‘mcnig}écq‘glo{q ?zmnA!i b. I gﬁ(ac ﬁggloﬁ%i%%tulnhw%fogg that although the present

iRdcatibroho-teeh B;mmmar b dlltsﬁﬁ)stchb)t pe fdrigdsdmtsida@pent€3nd Sptional features.
x@rdgticgzlggbg%ﬂ/d?{duox@ of th.izmvgtﬂ)ons gmi)gd](cﬁq%ergm 15@9%@0 c’(ai;hbe readily
ma'E)Q: b %(%8 sﬂﬁhd Arl_phc afl: §r7d fhse su%ﬁl)nod 1C%@01<15'Qnd2\§)(iatignsoa4e considered to
/ (m 25 T TITE e s
methfrH)he SC(E@I d‘i?@lmﬁnX/erﬁtmns @Me}d);e!d 12363 26 Bh®ntan<lthve been described

44 found: 4 -1 S0
bgpagibf a(néi g(CECICWé]’P'ﬁVfQ%I Bﬁmﬂbﬁ %Foa\gqr?s‘p?c%spa s}ﬂ)generlc groupings
wMﬁg dﬂnﬁuﬁh?{ bR deRisRRY 416l ﬂ'@@mlm&gerrbml:@tlﬁver{u%;53ﬂus includes
Step A: A solution of Dia (10 g, O. 1)
w:ﬁhchlhg rg@n@tcrrémenmm@fﬁa@) ofj tbe tmeaties wrpmaosmg@tlm hmitation that
w11 ?&E(E]TOB%P%%\?\X gubjc# rcre farl((): It %gé’ln%s 1ﬁéarglessf Py lac%la(%r or not the
n’(aQQm teehpRe Rl bd &af Ofccdicallnaatitsd antadduens M@rd%&tbres or aspects of an
sat urated aqueous ammoni um chl ori de sol ution.
IpaL@sarg desaibed ateans ahide Mekadusows tl@%ﬁ%ﬂ@éed m “the art wil
SHABEUEEORTE A0 IR0 RUELIBNR, 1y oyt e o
swtglrdugd M hhbere nﬁmcmmﬂausagmn}at €he aq;bsedup&tcd and/or uscd in methods

sodi umhydr ogencar.bo ate dried over MgSQ , filter

herith Bapo P @M dn aribrentordsr Uy quieﬁwdfaélfi/oe M#F‘l)d+ “ne steps are
mggclh%gb%&é@/@w et}rlc gb%tgr t:lﬂcgc]; Qtf{%?g f@t@uxl t lQosjcépA@]mét &Rupm e@iv order that
15rrb:|uycchmt 1ttln4t eﬁMlmmones 8. @a}swi tlﬁ @A&ermm\)cnunn

dl ch ?c{pg a{;‘lgﬁl&ﬂxsl o& rﬁlyecgifnsﬁrglo 13hcrfvnm_t 18 On%\[\flgsstﬁ]az?t%dgﬂws equivalents
céﬂ bd ied 1é Qﬁp 18mBRURS eoﬁﬁlaﬁr r@fﬂc‘«ﬁr@schﬁm&érﬁﬁhﬁﬂt%& Bep@ti ) from its
and extracted w th dichl oromethane. The organics are

sEoe! dpreeticr.eghitpibe ivige@n hasbepe desgribediwitb npeonii¢ seferdnce to certain

.crude ' ' Iy ): nd . ,

C%ggdelg{cggo% g\?tss’(gr{ {)%(Lrglnéf)ﬁérl{ﬂwn @e aﬂ clﬁﬁ(?n %8%]’(1 th%l‘%l?%é?s can be made
iDfot:3&nddkiailiwittao et gaeineiortile spTh@nﬁ&HcCido@@ of theheain@dn. The

to .350C and mai ntai ned overnjght. After cooling to
dessERYE ERpbRes e qomeideisd dp ?lé FESPEcts amidlpifative @gd not restrictive. It
diluted with ethyl acetate and7washed with water. The

organi c phase is collected, dried over MJSO , and
concentrated. This residue is diluted in

tetrahydrofuran (150 nL) and treated with the

portlonmnse addltlon of potaSS|un1tert but oxi de (23 05

~N N A . o ~—~ a0



[00160] Step B: The resulting material is treated wth
2-chl oro-5-ethyl pyri mdine (121 ng, 0.85 mmol), Cul
W@ 191083020. 063 nmol ), diisopropyl et hyl am ne ( 1FGT/I§2008/075403
1.4 mol) and N-nethyl pyrrolidinone (2 nL). The
resulting solution is sealed in a reaction vial and
shvedd deo boul®BOst@d bt the inventioes nes limgted toriherrovienpéar embodiments
reactor. .The reaction.ds then djiluted with ethyl . :
afEBPefRergn it Tikeb B b ale b an gl Birdlicafigns. and
sERtitKidheditRGH RRPS iSO GlouTiY dE QR ROBALR. Onee, additoadl
over MgSH, filtered, evaporated and purified on )
embpdipgnigere withimghea sqaps ehthegpeditienangidin hodeléavrpp claims.

acet icn ne. f ol owedby |. ] LLon: f.r-om. I o
e AT o AEIRL LA LN B BRI, Wi nicts
bddH&) anddpudli2dtidrs meddbnehd@ein(aek heleby RcSspotathd by rebh@efarin their
01|2|l._q|)}t:y agl(%)espcﬁ %di;{i@%ﬂ pgftcglgm% prgbliipl_.%(én ‘gr.fasgs%e%igj:caliy_ﬁu}dq@éb/idually indicated
t(ﬁ@SiEg%ora%%ﬁ l%ggeznc%hilﬁcﬂza%l%’ ail? ]c_igav(ﬂggg’ﬁf%r:cg%gﬁ Sfa?b.l%s!,'%s though set
f@eHptulESI M5 mfz for (MHH) + C22H33N6(BS cal cd.: 461. 2,
found: 461.2. Exanple E2.

1-(Met hyl sul fonyl)-4-(5-((I-(5-(trifluoromethyl)pyrid

n- 2-

yl ) pi peridi n-4-yl) met hoxy) pyri di n-2-yl ) pi perazi ne.

[00161] By following a simlar procedure as the one

used for preparing El from B2 except substituting the
follow ng procedure for Step B, E2 is prepared,

[00162] A sanple of Ela hydrochloride (900 ng, 2.3

nmmol) is treated with 2-

chloro-3-trifluoronethyl pyridine (501 ng, 2.76 mmol),
K2CB (795 ng, 5.8 mml), Nnethyl pyrrolidinone (10 ni)

and water (8 nmL) and heated in a sealed vessel in a

m crowave reactor at 160 C for 10 m nutes. The

resulting suspension is treated with ethyl acetate and
water and filtered. The resulting solid is washed with
wat er and ethyl acetate, dissolved in 1M HO and

| yophilized to afford E2 ; 1H NVR (CDA 3, 400 MHz): d
8.22 (m IH, 8.10 (dd, J =9.8, 2.3, IH), 7.86 (dd, J
=9.9, 2.9, IH, 7.60 (d, J =2.9, IH, 7.53 (d, J =

9.8, IH), 7.42 (d, J =9.1, IH, 4.30 (m 2H), 3.94
d J=6.2, IH, 3.72 (m 4H), 3.37 (m 4H), 2.86 (s,

H, 2.28 (m IH, 2.06 (m 2H), 1.57 (m 2H); ESI M

z for (MHH+ C22H29F3N5CB8S cal cd.: 500. 2, found:
00.2. Exanple E3. 1-Methyl cycl opropyl

-((5-(4- (et hyl sul fonyl) pi perazin-1lyl)
yrazi n- 2-yl oxy) nmet hyl ) pi peri di ne-| - car boxyl ate. B4 E3a
Exanpl e E3 [00163] Step A: A sanple of B4 (745 ny,

0.16 nmol) is treated with 4 MHO in di oxane and
stirred for 3 hours. The solvent is decanted and the
residue is |yophilized fromwater to afford E3a; ESI M
mz for (MrH)+ C 5H26N5C3S cal cd.: 356. 2, found:

356. 2. [00164] Step B: A sanple of E3a (181.8 ng, O0.46
nmmol) is treated with N, Ndi nmethyl formam de (1.5 ni),

E3b (110 ng, 0.46 mol) and dii sopropyl et hyl am ne (242

m., 1.4 mol) and stirred overnight. The reaction is
then partitioned between ethyl acetate and water and
the organics are isolated, extracted with 1M NaCH
three tinmes, dried over MySO, filtered, evaporated

and purified on silica gel using a linear gradient of

0- 100% et hyl acetate in hexane to afford E3; 1H NWR

(CDA 3, 400 MHz): d 7.87 (d, J = 1.5, IH, 7.62 (d, J

SEEN

©T O

=1.4, IH, 4.18 (m 2H), 4.08s8(d, J = 6.5, 2H), 3.52

(m 4H), 3.36 (m 4H), 2.82 (s, 3H), 2.72 (m 2H

1.93 (m IH), 1.80 (m 2H), 1.56 (d, J = 9.9, 3H

1.23 (m 2H), 0.87 (m 2H), 0.62 (m2H); ESIMS mlz for
nd: 454. 2.

(MrH) + C20H32N5C6S cal cd.: 454.2, found



(5 m). The vigorously stirred solution is treated
with a solution of cyanogen bromde (76.1 ngy, 0.72

wonwb)p3iopd di chl oronet hane (2 nl) and the react PCIUBR08/075403

allowed to stir cold for 3 hours. The phases are then
separated and the organic phase is dried over MySO ,
filtered and evaporated to Bef dl E8a which is used

wi t hout furthe H +

G 6H25N6CBS ca QHEH%S%%W?‘{ CNBF £16 06&%] Step
B: AX¥BlpertiesrdentficdERen 12 bsadBvargetion, 57 mmi) in dioxane
(2 n#) is feeamed Wheohmir Ere *Psd)ﬁ F@@ﬁht yri miRpAinReRdy
(86.8 ng, '&'B5 mol %2 @Qﬂ" @ g 19<§5nrgL 0. 85 1)
and sti rr§ vét 100 8 }%31 fggeactlon IS en
partitiong etvveen%%_t2 1M NaOH andst he
organi cs afg isol at m,zoﬁr |o@@b3@5/e1r9_6&@§0 4, filtered,
evapor at ed perd pur i 8d7@db20m.0803bs ceregmk usi ng a | i near
gr adi ent ©fPRO- 100% &12hy43 aceisas el.34m3pexane to af Bord

E8 1H NNRD@CDCI 3 29@0@%@@ 0344) 1718889 ( d J = 1.429] H)
(d, §T¥RT. ) s

82 895 d,
3 5§°(§2§ oo %é (ddd J ;;5_ 9
129 2 M, 2874 041 , 2032gm
| H)

, 9113('3&1 2H), 2524 §15( 60429] 6321552, 12 5, 4.
2H) 1.284(@, J =7.846.184d) 0.0bBh&B mbaarfor (M HH) +24
C20H32N7@48Rcal cd. : 36486212 0.0b@end1.96886. 3. Exanpl e EI.
3- 1 sopr opgIINfS- (4- ((532(2465( 900392 SAH7P&AY| ) pi perazi @31 yl)
pyri di n- 27yNBxy) gﬁ)‘ |;9@P‘?3 ?rP~9I75 ") -1, 2, 4- oxad? azol

e. [00171 foI l o éecedure as t one
used for arl ng 0 substituting
tert- butxé\ ((5-(4- mﬁh@@ E” 2

pi per azi rl>2||\/rRV| ) pyr i dise.#- 0.000387 1.262895 2
yl oxy) metobwWr pi per i disnezad ooerboxyloate for B4, E920s

prepar ed;24fERt - But y| 384272 5000879 ( 9erdeyl sul fonyl ) 20

pi per azi 25 TRyl )p rﬁ&ﬂ’ﬂﬁﬂz-oyﬁp%% )HESE¥ ) pi peri di né?

1- car box;ﬂsaﬂr% i's é?@dooﬁo% Oafﬁ‘a? gous fashi odgto

B4 excep}\@%{ ng 2- fE 383)1 83@70 i ne inst ead1 f

Aid; 1H CDCIS,mﬂ, 0329113 S(d, J =2.9, 4H),

7.29 (dd,30dlg=8. 9, 3pdd16340,006228 {36542 =8. 9, |H),174- 17
2H), A.0l8 (d, J3s9615, olobhsss 3. 401fm 4H), 3. 177(m

(m
4H), 3. 082(ie¢dd, J =4dh28®, 0DR0499 120680012H) 2.88 (m
H, 2.883(R 3H), 201087 m0004 1®9@1 (m 2H), 11?34

1 22

I'H),

(ddd, J 4525LF1 12. 401@8@ 0 ¥8091d, J =7.0,

ESI M5 ni (M+H)3r59 08 585%35 .. 465. 2, f@und
465. 3. 2 e El O Iay) (%gl oggfj@yl 16

4- ((6-(4- hyl sul §an RioBREAZI B71¥ 16

pyri di n- %gw(;@xy ) met kgliydi pebdds nesbsszar boxyl ate. 15
[00172] Ry drol | owi ngpsarsi wiocb@rs proeadure as the ome
used for 4pragpari ng E32fi410m0BRcexc®@p82substi t uti ngsd B2
for B4, BROGRs prepat’@dS PIPMRR ('3, 400 MHz) 14 d

7.90 (d, 43 ENQ |H)418?05121?0 O@g 13003%211 3.0, IH) 146.65
(d, J—.% |j'jH) %5d J=6.3 1H,
3.54 (m gHkg 3. 18 H)ooo 8363H) 2.73 (m

2H), 1.92;(d* ”") 3338 8s6( l@ﬂoo& 3H), 1423

(m 2H), 0.8 (M 2kHp,246. Bofom 7231'd)3469ES| VB iz for
(MrH) + C29HBINACES c¢wl2ed. 0.0dd331 2.836and: 453. 2. 11

[ 00173] BXéarfyRe El | . 419.2441 0.000351 0.836513 11

5- | sopr o@l“’% (4- ((@3-5 253( ﬁ@?%gﬁ’ SUAEBAYI ) pi perazi A21yl)
pyri di n- 22y{Bxy) et ﬁ%?l B 9EPIAT 28°53%P) - 1, 2, 4- oxadf azol
e. ElaHO Ella Exanple EIl Ellb [00174] Step A A

m xture of Ela HO (202.3 ng, 0.52 mmol) and K2CO3
(143 ng, 1.0 mol) in water (3 nL) is cooled to
ice/water bath tenperature and treated dropwi se with a
solution of cyanogen brom de (160.3 ng, 0.57 mol) in
di chl ornmethane (3 nL) and stirred for 2 hours while
cool ed. The reaction is then diluted with

di chl oronet hane, extracted with water, dried over MySO
, f||tered and evaporated to afford EIIa \Nhl ch is used

1. . r - . e~ AR M f£ A RARAE. I N .



30

(0.2 g of 10% wet). The reaction is stirred under H
(1 atnosphere) for 12 hours. The mxture is filtered
wa@p@osseecentrated to provide Fle which i s usedP@i/URO$/075403
further purification: ESIMS calcd. for [MtH] +
C10H16N3(138 258 1 found: 258.1. [00182] Step E A
! S(97.7 ny, 0.38 mmol) and Fla (115.2

reated ikt 8 (R8T 6757 ol and heat ed

(X10,6IR 0C overnight. The reacti on IS cool ed to room
e u di | ut W th acet ract ed
W&m{gﬁ“ %E e{%?dwelzf @e@rcaf\@rs%w cfep} gdgin %Pcnéva JrBiCa 4Ry amino acid

ok ihfh &didyc.silica gel colum chromatography using a
l'inear gradient of O to 100% ethyl acetate in hexane
na»r{dmtheindlyophl lized fromHA to afford FI as an HC
| t NMR (CDO 3, 400 MHz): d8.01(m 0.5H), 7.92
R(Sg‘“dﬁ bl 28NCy 19" 7" 16 (dd, J = 9.1, 3.1, IH), 6.66
wﬁé’fem]sard &Eiade btDibitda Bébt&lﬂﬂ blglldglcaﬁac%mf/d J =6.3, |IH),
3.54 (m 4H), 3.33 (m 4H), 3.09 (m 2H), 2.88 (m
IH), 22 81Thapepgidy of olagy 1 (opfaingd)by 1a0912nqtmn @) peptongq

(m 2H), (M*H)+ C2
1H33f\16048h’é§$%‘3§1‘ge Ogélémég Wlbe:gr%?gi@%%% an‘p ‘e d.
-Butyl 4- (mépdpﬂidé ﬂétllayhmtlfeotealfﬂorﬂ thd pdpads piartdliy IThble 1.
pyr aZ| n- 2- yl oxy) met hyI pi peri di ne-|-carboxyl at e. Exanpl
510018 p@@ﬂléﬁOAc AN divdtieht & agfiPeisle( 307 5 ng, 0. 83
rmol , ho p ; sz
( 28. d B@pﬁfd@%fﬂ?& &é%%vlﬁ%rﬁ?éruta EB{B(;[%C 5 ¢ QEQWR)% the peptides
lislccﬂinrﬂnbﬂc)l and t ol uene (5 nL) is sparged wit h ni t rogen

for tes and treate th Pd
i Budirai FEnt harfsdared ARgedr Eﬁ%dfngrfts Selgeted from the
g,IBﬁﬁ c&%@sﬁﬁg oPiptorR&tdh (ﬁtccﬂl%@o@ﬁ; prﬂﬂ%tfoﬁ%ﬁcb@ RehstyS bhoni®@n of viable

at this terrperaturefor OUFS cooled to room
cdleqvpet, andimercagé bmreduqmmrylcéd hyzli rexombatet besd cakewlaee.ed
Wi th vvate/r\tvvl ce t‘{?e(fd i.ed]]over My SO |,
filtered, %95188?13?%80‘8% B%a?.pfﬁl?é ¥ AT i ca gel

col ugm ustRgedingddtbormiranals WhicHichtar ametdangiuho
afford Ga; ESIMS nfz for (MH) + C2 1H35NAO3 cal cd.
391. B f odrsel cBare gompgergapestidgoiBlaim kol ution of G a

(139, 1y [ hp
cool ed t oﬁﬁccceﬁnTCIE lthlJrc {}a:?%&t eﬁpeimaltlg?igﬁgé}rg O? :\raéa(tolf%l3 lhfi}t IllloSt ccll
tri etthyl anhaell(@futk df@,lalﬁh H?wmfm]ln)safdd{dsowlds fay cukaryotlc host cell.
met hanesul fonyl chl ori de nmol )
stirbed ol RilgRElureHY ?léla%tllzo‘ﬁh‘?r%mt Wéﬁiw hﬁ?}u?f‘ébls ﬁt@lncse Hamster
%’oCH degxtracted wi th dichloronmethane tw ce. The
I ned organics are dried over MgSO, filtered,
evapbt. at ethaodl puitiré io€dladm B shbicoasage lreaattumamt hesing:ll produces a
0- 100% et hyl acetate in hexane to afford A; 1H NWMR

heiEHEEOS PRBH Mz): d 7.79 (d, J =2.9, IH), 7.49 (d, J
= 1.6 |Hy u &l 1&1 l(um oizml’m 44 Jv\ﬂ’)c(&ln 5ag1d'r§w5mb1hm ’pl c?lu‘%as an antibody
(m 2H), 3.74 (dd 2H), 9 (m 2H),

01(dman2\9{)dv Ragrgents, 3|—|) 2 73 (m 2H) 2 07 (m 2H),

3 9416(ESI Mg%wr‘f%* ‘“{‘%} %%p&é‘ ‘ﬁ%é’&é&’é D ou s gr7no 2,

f OUHIV 37R c8mbMaBetptptide | BxaIRbBpEAng QEﬁtrc@bﬂbY{he formula
5-(3- (nethylsulfonyloxy)pyrroFld|n [yl)

(Xd))»r A n-2-yl oxy) met hyl ) pi peri di ne-| -car boxyl at e.
S
wlhcggé%?ﬂoax%%)rée%laa Icf)\ré]ﬂd %tﬁ?lrdgglgﬁgntga&@gg c%‘?lP/ %ﬁe?erﬂ?any amino acid
otmrrthmalgmm@ ol for honopi perazi ne, G2 S prepared 1H
%R 3, 400 MHz): d 7.82 (d, J = 1.5, IH, 7.38
n‘(‘5 orjlzang 5 |y 5.43 (m IH), 4.03 (m 2H), 4.06 (d,
6.6, IH), 3.82 (m 21H), 2074 (dd, J = 12.4, 4.4,
IH) 3.58 (m 2H), 3.05 (s, 3H), 2.72 (m 2H), 2.47
(m IH, 2.33 (m IH, 1.93 (m IH, 1.79 (m 2H,
1.46 (s, 9H), 1. 26 (m 2H); ESIMS mlz for (M Boc+H) +
a 5H25N4048 cal cd.: 357.2, found: 357.2. Exanple &3

—
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O H2 H3a Exanple H3 [00192] Step A: A solution of H2
(261 ng, 0.57 mml) in tetrahydrofuran (5 nilL) is
wo e@anan th HC (5 nmL of 4N in di oxane) and BCT/DEBA8/075403
at roomtenperature for 1 hour. The reaction is
concentrated, dissolved in dichloronmethane (5 nL) and
fideh@e%Wﬁ%N@deln vacuo to renove traces of acid and

0 G0 oStk No| ,
R LU T SR
358 @, f otedcondEBatdriall RP1A3]libStre pf Blail387, (VA clirgonddstd Bssentially of
and 2-chl oro-5-ethyl -pyrimdine (22 m., 0.18
Imﬁﬁﬁﬁyﬁa@e(dm§@olved in 1, 4-dioxane (1 nL). Cesium
Z)PQ@ate (120 ng, 0.37 mml) is added and the tube is
(&N and heated at 150 OC for 2 hours. The reaction
windraih U learidsX 2 aelyed, iddritictlesrediferanichndunddpeadbnily roprss:nt any amino acid
gered reverse phase HPLC to provide H3; 1H NMWR
Oﬂe%rb%r%df&a% MHz): d 8.27 (s, 2H), 4.70 (d, J = 13.2
111H4)’0121H)ands 60 (m 4H) 3.33 (m 4H), 2.93 (dt, J =
2 Hz, 2H) 2.83 (s, 3H), 2.77 (t, J = 7.6 Hz,
thbmdsizmalyr@q@, = 7.6 H, 2H) 1. 84 (m 4H) 1 58 (m
|H. 1,37 (m 3H)., 1.22 () Hz INB N z
iRl o i ea&hssiuint nebyhs Mgl ST
Exanpl. e Hihe d@RRABYMAI peptide library of claim 17, which consists of peptides of
4-(3-( 3- (4 (et hyl sul fonyl ) pi per azi n- I-yI)-I 2, 4-
1h@ﬁadnl _5-yl ) propyl ) pi peri di ne-I - car boxyl at e.
( 2 ] By following a simlar procedure as the one
‘ed for preparing H fromH a except substituting H4b
wii@ee XSIchenk? helydw)idémical orBotferphperd iddapeddgnitlype@picaningy amino acid
acid acid, H4 is prepared ESIMS mlz for (M+H)+
ol SPEUNSISS: cal cd. : 444. 2, found: 480.3.Hda H4b
5 nnerC|aIIy avallable Hia (20 g, 96 mmol ) is
11§8g%§ng%§bln dry dinethyl acetam de (100 ni).
R Fahét foyhapmine (34 L, 240 nmmol) is added and the

resul t m xt ol ed..in an A
R S TS R S T R AT A
150 70.) g afded ds0onRMd Sl%cmfx@l'hgﬁtn@r(ﬂiu\dhd)ﬂ €f a heterologous protein,
preci pitate. The suspension is stirred at room
cotrremrpewgactudmeng arech8 bt Bostichlé nortthlemdﬂqcéncmce@ mmosia"tgesald protein in
cet at e,

a ﬁxﬂ}émi fr}eﬁ}uﬂ gni\{\g Cé)gglélé)n% ISLII ato dy %or Etll\llea%x €Y 510n e %95 lﬁ_ﬁ%r.o?ogous protein,

wik¥eiRRhi@ dulture medium comprlscg at least one peptide of clalrn 1.

3- Iso ro 4-(2-(5- met hyl sul f onyl ) pi per azi n- |
1) p p?/hc met&md ofclzum () wherein zlcud host CLI){N) d% celkaryotxc hosyt cell.

t hl 0 1 9 65 Hés}l‘é{h'aﬁ'&f %ﬁe{?ﬁri(ﬂl)vﬂc:llc dy La Irec%m%l%iﬁ?‘gbflzcg 18s [Sleprokaryotic

a stirred a suspension o
mﬁodﬂunhydrogencarbonate (2.80 g, 33. 3 nnDI) in water

$mol5%3ma_lz1 dlL l}sﬁ 1%%%83 @.@é;? nydr o erﬁgn)r sl,a(1:I %S §é>9qtgi’n ig' :'lih ]éntibody or

anCRAbES, fuh &R/ Wat er bath and stlrred A sol ution of
cyanoden bromde (1.42 g, 13.4 nmol) in
di chl oronethane (3 nL) is added over a period of 1
hour. The cold bath is renoved and the reaction is
stirred overnight. 0.33 g of Na2Cg 3 is added to
ensure the reaction is basic. The reaction is diluted
wi th di chl oronmethane (20 nL), dried with MgSCU. The
mxture is filtered, washed w th dichl oronet hane, and
evaporated to give lib; ESIMS mz for (MtH) + COHL7N20O
calcd.: 169.1, found: 169.1. [00197] Step B: A
solution of Hb (1.87 g, 11.1 nmmol) and N - hydroxy
i sobutyrimdam de (1.70 g, 16.7 muvol) in ethyl acetate
(40 m.) is treated with a solution Oznd (16.7nm, IN
in ether) dropwise. A white peecipitate is forned.
After stirring at roomtenperature for 15 mnutes, the
precipitate stuck on the flask and nade stirring
difficult. The solid is triturated with ether (40 ni)
and stlrred for 4 hours unt|I a yeIIOMIsuspenS|on |s

I — o - T | o, .



tetrahydrofuran (80 nL) under nitrogen is cooled to
-78 0C. The suspension of organolithium prepared above

WO 2009/083024 cannul ated with stirring into the sBCT/USZING/075403
of Jla,using a 20-nL tetrahydrofuran rinse. The
resulting mxture is stirred at -78 0C for 30 m nutes,
then at 0 OC for 15 mn. Addition of saturated
amoni um chl ori de sol ution (6@ gp) and extraction with
et hyl acetate, washing with brine and concentration in
vacuo yield an oil. The residue is purified using a
linear gradient of 10-80% ethyl acetate in hexane to
afford Jlib; 1H NWVR (CDC 3, 400.13 MHz): d 7.39 (d, J =
8.9 Hz, 2H), 6.89 (d, J =8.9 Hz, 2H), 3.99 (br., 2H)
3.81 (s, 3H), 1.96 (br, ZFD 1.71 (m 4FD 1.49 (s,
9H); no mass spectrunmrcoutdbe obtarmed—{00203] Step
B : To a solution of 20t () ZPJYN BBTERDI ) in
di chl oronet hane L(120m) is added trifluoroacetic acid
(20 m.), slowy, with stirring; The resulting solution
is stirred at roomtenperaturejfor 3 hours.
Concentration, dilution with dYchl oronethane (50 nm),

Soruti o drys ng re ROV ESE R SO e P ﬂfi‘{ orde
Jic; 1H NMR ( 37400, I3 MREJ—d 7. 30 (d,J =8.8 Hz,

2H), 6.88 (d, J = 8.8 Hz, 2H),|5.93 (m IH), 3.82 (s,
5H), 3.40 (t, J =6.0 Hz, 2H), Q 77 (m 2H); ESIMS

cal cd. for C 2HIBGNO (NHH+ 190. found 190.0. [00204]
Step C. To a solution @‘15\ﬁ‘ZE@(C41J§¢QN18 mmol ) i n
di chl or onet hane Y{-88—)—i-s—addH (4.5

m., 32.0 nmol) in one portion.| The resulting mxture
is cooled in an ice/water bath and met hanesul f onyl
chloride (1.75 22 5ol ) s—added-dropw-se, wth
stirring, over 5 m [ olutjion is
stirred at roon1tengggggaggéggyﬁ§%bN}ﬂ§O¢he rieaction
m xture is added to water (40 L) and extracted with
di chl oronethane (2 x 40 nL). The conbi ned organic
extracts are washed with satunated amoni um chl ori de
aqueous sol uti ofi, dried over and concegnt r at ed
to yield Jld, 1-IMY(SII$)CIF3SEI@IDTEBFW)T10NS7 31 (d, J
8.8t 2H, 6. 89U§NG MASSSSF%WOP%EWRYS 98 (m IH),
3.96 (q, J = 3. (s, 3H) ., 3.52it, J =
5.7 Hz, 2H), 2.86 (s, BFD, 2.64 (m 2H); ESIM cal cd.
for G 3HL8NG3S (MrH+) 268.1, found 268.1. [00205] Step
D: Asolution of Jid (3. 7§;g 13.9 mol ) in

di chl or omet hane (100 ni) Keatled with boron
tribromde (5.0 nL, 51.9 mmol) sIomAy and stirred at
roomtenperature for 3 hours. The m xture is poured
over crushed ice and, after the ice nelts, it is
extracted with dichl oronet hane. Washing with saturated
aqueous sodi unmhydr ogencar bonat e sol uti on, water, and
saturated ammoni um chl ori de, drying over MgSO4 and
concentration yield Jle; 1H NWR (CDO 3, 400.13 MHz): d
7.27 (d, J=8.7 Hz, 2H), 6.81 (d, J = 8.7 Hz, 2H)

5,97 (m I1H), 4.85 (s, IH, 3.95 (q, J = 3.2 Hz, 2H),
3.52 (t, J =5.7 Hz, 2H), 2.86 (s, 3H), 2.63 (m 2H
ESI M5 cal cd. for C 2HL6NG3S (MrH+) 254.1, found 254. 1.
[ 00206] Step E : A solution of Jle (0. 12 g, 0.47
nmmol) in acetonitrile (3 nm.) is treated with Alc (0.16
g, 0.57 mmol) followed by powdered cesi um carbonate
(0.20 g, 0.6 mol ) and stirred at 60 OC for 5 hours.
Cooling, filtration and purification using
mass-triggered reverse phase HPLC affords JI; 1H NWMR
(CDA 3, 400.13 MHz): d 7.30 (d, J = 8.7 Hz, 2H), 6.86

(d, J =8.7 Hz, 2H), 5.97 (m IH), 4.92 (septet, J =
6.2 Hz, IH), 4.19 (br, 2H), 3.95 (dd, J =2.6, 5.9 Hz,
2H), 3.81 (d, J =6.3 Hz, 2H), 3.52 (t, J = 5.8 Hz,
2H), 2.85 (s, 3H), 2.78 (m 2H), 2.63 (m 2H), 1.97



451. 2, 439.2,453.2, 467.3,
3.4, 1.82 7.0 463. 2,

(d, 2H
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PEPTI DES FI ELD OF THE | NVENTI ON The present
concerns the separation,

(dd, (m Hz), 3.65 (tt,
(d, 2H), 3.65

i nventi on
identification and

characterization of active peptide fragnents from

(m

pept ones. BACKGROUND OF'H%EIﬁNSNTION | 1'ydrol ysatcs of
ani mal and plant tissues are en added to culture
medi a for prokaryotic and cukaryotic cells to boost
vi abl e cell nunber and reconbi nant protein product
titer. Thus, peptones from diverse sources have been
wi dely enployed in cell culture nmediumfornulations to
enhance c¢ ure growth, |longevity and
preguctivi ever, their presence_as medi a _
addi ti Ves foropradudtion of therapeutic proteihs
present s ~51-ﬁékb al | enges due to their undéffnel
nabdt e T~s\\§s§~ itel - deri ved conponentfl a&epredi g- 30
additiJesfﬁﬁxi oduction of therapeutic pr i ns by

] ankﬂggbmwian cause viral, nycoplasnd gnd prion
cont am na;/, cet al, J . Biotechngl.k -
95: 195} (32008 The effort of avoi ding t use —of
arfbifal derPvier ‘nponents in cell culture nedja is g
suppor Eur opean and American regulatory = 20
Caébb"tPr_ 'he and Roberston. Dev. Biol. j St anc??
9919 99)). Animal serum has been i 7
“succes] i Mgted fromnedia in the past decades
aﬂ@Mh& /'Edlf currentlyseugetNis certified a3
pr ot ei aqud, Dey. Biolff Sgnd. 99: 15§- 166
(1999)) - the sWtch txk protein-free fedia 10
of tén a | oss ofMceld Ygrowt h and |
product i k s el al.J. R qtghnol . 69: 85-
(1999)) . n/ uIt pr ot ei Mdhyd olysates (alo knovn
as peptori frequently used in oL ia
as nut p addit Lives because s ame of t he “ 0
cons dereo n-free (Burteau 'e . B
Cell. bev. B?QQI - 4B m  8W)(7) . 2899- 2961‘(09003)1)200 1400
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m croor gani sns or plants.
of peptones is an enhancenent of cel

culture are typically manufactured
ynﬁf bi ol ogi cal |y
|ssues

The general effec
growt h and an

i ncrease of productivity, with the sane product
qual ity as conpared to standard nedium (Jan et al.

Cyf oi echnol ogy 16:17-26 (1
Cyt ot echnol ogy 32: 157-167

M cr obi Bi ot echnol .

0

ei demann et al .

qggg%O;! Sung el al, Lppl.

63: 527-536 (2004)). Severa

m | k-deri ved

t

papers have shown t hat pept ones contain materials such

as free am no acids,
and trace elenments (Franek et al,
16: 688- 692 (2000);
96: 383-387 (2005)).
pot ent i
have a nutriti onal
Cyl ot echnol ogy 32: 157-167 (2000)).
Meth. 194: 191-199 (1996),
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effect (Heidemann et al,
Al so, Schl aeger,
denonstr at ed
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listed in Table 1. Peptone biological activity can,
for exanple be selected fromthe group consisting of
w@e@aosioah of cell growth, pronotion of cell dREEUE3008/075403
pronmotion of viable cell count: and increase of
production yield in a reconbi nant host cell culture.
I n anot her aspect, the invention concerns a
composition conprising a di-egg tripeptide as
her ei nabove defined. In one Qdinent, t he
conposition is a cell culture nmedium 1In a further
aspect, the invention concerns a cell culture
conprising a peptide as herei nabove defined. In one
enbodi nent, the cell culture is a culture of a
reconbi nant host cell, where the reconbi nant host cel
can be any eukaryotic or prokaryotic host, including,
wi t hout I It atﬁ&)n Chi nesmﬂ-larrsﬁ:er OWary (CHO) ceI l's

afd0 F-coti—cetts—Fheheterotogous—proteirn—produced 30 125

the hiost cell may. for|exanple, be an anti body

(Ospeliuding antibody fragmentsy or any therapeutic 25

protein. |n a still furthérs ct,| the inventign T2

%@@gerns a m xture of o e peptides as /T 20
ilnabove defined. Tpa ent| /spec¢t, the 115

I nventioni concerns a cpib | pehtingle Iipraty '

d6Bbrii-si-ng,— consi-stinglas a1 /org : i-np—-15

of , pepti e t g f opirrtd st o éﬁam2e ﬁp ?w ? 11

A200me)y_be[fird IWRIEE nde en 10

repr esent Hamyg] gl eterih A Cﬁnln E qv

OEO@; and HRHSt-aE - a- G HHAe a ast \so e5 405

0] ai d pepthdes:exh t aboneshioiegi dal \

activity. LA e S en i tion -

congerns—&aTret e fre—ret rant produactionr—of—=a-0 -+ 0

het €000 ogousHopr ot eiBBO0 conpriosi ng €edCt ur i rego@ 10000
reconbi nant host cell containing nucleic acid encodi ng
said protein in a culture nedi um under conditions
suitable for t d het er ol ogous
protein, where 335§F§ﬁﬁ%1ture §§ﬁtun conpri ses at

| east one pept ¢RoOUDTMYITY (TIMERE and ot her aspects
of the invention wll be apparent fromthe follow ng
description, including the Exanple. BRI EF DESCRI PTI ON
OF THE DRAWNGS Figure 1 is a schematic illustration
of PP3 fractionation and aggigii%i as described in the
Exanple. Figure 2 shows th s of Cl18 reverse
phase chromat ography. Figure 3 shows the results of
chromat ography of C 8 flowhro ugh (unbound)
fraction. "Relative specific activity" is defined as
the activity of an equal weight of the fraction

di vided by that of PP3. Figures 4A and 4B show t hat
the specific activity of the @ 5- purified materi al
(fractions F3-F7) was significantly increased over
that of PP3 with respect to its ability to increase
both reconbi nant protein titer (Figure 3L) and viable
cell count (VCC, Figure 3B). Figure 5. Mass spectra
analysis of G 15 fraction. Top panel: M scan of the
fraction. Bottom Panels: ns/ns analysis of nlz 403. 2,
389.2 and 375.2 respectively. Figure 6. Frequency

di stribution of peptides in an in silico tripeptide
library termnating in R X axis: mass of tripeptides;
Y axis: frequency at each mass. Figures 7A and B
Effects of PP3 and XXR peptides on VCC and product
titer. A VCC neasured in the bioassay in response to
addi tion of increasing concentrations of PP3 (Bl ack
line) or XXR peptides (Red line). B. Product Titer
nmeasured in the bioassay in response to addition of

i ncreasi ng concentrations of PP3 (Black |line) or XXR
peptides (Red line). Figure 8 . Amino acid sequence of
bOV|ne Cbnponcnt 3 of proteose pept one (PP3)
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acids listed in 37 CFR 1.822(b)(4) are included within
this definition and expressly incorporated herein by
WO edoefzdeece. Ami no aci ds can be subdi vi ded i nt OPOUHUSIING 075403
sub-groups fhus. am no acids can be grouped as having
a nonpol ar side chain (e.g.. Ala, Cys, He, Leu, Met,
Phe, Pro, Val); a negatively charged side chain (e.g.,
Asp, Gu); a positively charg?ﬁeside chain (e.g., Arg,
His, Lys); or an uncharged pofar side chain (e.g.,
Asn, Cys, @n, Gy, H's, Mt, Phe, Ser, Thr, Trp, and
Tyr). Am no acids can al so be grouped as small am no
acids (Gy, Ala), nucleophilic amno acids (Ser, His,
Thr, Cys), hydrophobic am no acids (Val, Leu, He, Met,
Pro), aromabtijc am no acids (Phe, Tyr, Trp, Asp, Gu),
am des (Asp, @u), and basic am no acids (Lys, ArQ
The term ' "Bifol ogi cal activity" or "peptone bigloglca
activity-in relation to the peptides of the fgresen:
inventi gn i §-used to refer to any bi ol ogi activity
knovvid 4 0 be| exhi bited by peptones, in
wi t hollt '@ i nbtjation, the ability to prg
and/ o gell density and/or cell (
pr od E£on etficiency of hetero]o in
reconmis gant host cultures. The ]
referggbo t he process by whick
a mxsuge is separated froprother so ure
as a fegult,of differencgs i Bt€s at which the
i ndi vizdual sol utes of pLxture mgrate through a
stationgry quiun1uno-r e i nfluence of a noving
X apd-€ ute processes. The term
"affinity cEr i 0gr aphy” and "protein affinity
chr omat ogr aph
refer to a prjotein separation technique in which a
protei n of -l Aterest or antibody of Tinterest 115
reversi bly and spekificdlly Bound o a Biospetificd

i gand. Preferably, iasns el b e ehitgend

coval ently attachedzggﬁégﬁhﬁgggﬁgggE i C fgpfd phase
material and is accédsl t EN88) i nt er est
in solution as the solution contacts the

chr omat ogr aphi ¢ solid pha terial. The protein of
interest (e.g., antibody,sgaggnéafﬁr receptor protein)
retains its specific binding affinity for the

bi ospecific ligand (antigen substrate, cofactor or

hor none, for exanple) during the chronmatographic
steps, while other solutes and/or proteins in the

m xture do not bind appreciably or specifically to the
l'igand. Binding of the protein of interest to the

i mobi lized Iigand all ows contam nati ng proteins
orprotein inmpurities to be passed through the

chr omat ogr aphi ¢ nmedi um while the protein of interest
remai ns specifically bound to the inmobilized |igand
on the solid phase material. The specifically bound
protein of interest is then renoved in active form
fromthe inmmobilized ligand with low pi J, high pi I
hi gh salt, conpeting |igand, and the |ike and passed

t hrough the chromat ographic columm with the elution
buffer, free oi the contam nating proteins or protein
inmpurities that were earlier allowed to pass through
the columm. Lny conponent can be used as a ligand for
purifying its respective specific binding protein,
e.g. antibody. The ternms "non-affinity chromatography"
and "non-affinity purification" refer to a
purification process in which affinity chromatography
is not utilized. Non-affinity chromatography includes
chr omat ogr aphi ¢ techni ques that rely on non-specific

i nteractions between a nol ecule of interest (such as a
protein, e g antibody) and a solid phase matrix. L
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be adsorbed. The average size of the Qasis beads is 30
mm The conposition of the OQptipore resin is simlar

wo oo0viado2of the Casis resin (divinyl benzene wi PET/US2008/075403
tertiary amnes) giving itproperties of both RP and a
weak ani on-cxchangc absorber. The particles average
size is a few hundred mm Lt each purification step,
the fractions obtained can be al yzed for biologica
activity and/or subjectedtC)@zgious anal yti cal
methods in order to determ ne their conposition.
Assays of Peptide Activity The peptone fractions
generated can be tested usi ng known bi oassays,
including a cell based bi oassay described in the
Exanpl e. Assays of the biological activity of
pept onederjyed peptides are typically based on fhe
nmeasur enent of various culture paraneters in I
cul tures.i gLuding the peptide in questionAn the
cul t ure um Such paraneters include
cel | density,| viable cell count,
het ernl ¢goild Jpol ypepti de (e.g.
etc. Sugh asspys are disclose
et alw, YBiwvechnol. Prog. 1
al., 8 atechnol. Prog. 18.

In Fré 18
; Franek] et
02); Franek et

al ., 'ote@Enol. Prog. (2003); Franek et
al ., @@ p3echnol. Prog. ;. 96- 08 (2005). Determ natijon
of the Gbnﬁggiti ane Fractions Thus, the
conpdgiﬁio es and peptone fractions can be

anal yze@ by n
aci d angl ysfsy
ot her techni ques well known in the art. Mass
spect r onet &0 si-66Rs+-St--0f—gh-—-of— SO -6 e —FRS S—ahnal-yZ
i on detectorpsandy datd acqui sifi on2unizs Fi3r st 3.5t he4
pepti des are ionized in the ion source. Then the

i oni zed peptides dY&SSePAPEPdOAN TN IRAGIPY @hei r
mass-t o-charge r&RACTION hegmalssT @il ly Z¢4 Paidf Etrhe
separate ions are detected. Mass spectronetry has been
wi dely used in protein analysis, especially since the
i nvention of matrix-assisted |aser-desorption

i oni sation/time-of-flight FﬂﬁﬁDl E;) and el ectrospray
ionisation (KSI) nmethods. There are several versions
of mass anal yzer, including, for exanple, MALDI -TOF
and triple or quadrupol e-TCOF, or ion trap nmass

anal yzer coupled to KSI. Thus, for exanple, a Q Tof-2
mass spectronmeter utilizes an orthogona

time-of-flight analyzer that allows the sinultaneous
detection of ions across the full mass spectrum range.
For further details see, e.g. Chenusevich et al, J .
Mass Spectrom 36:849-865 (2001). I|i" desired the

am no acid sequences of the peptide fragnents and
eventually the proteins fromwhich they derived can be
determ ned by techni ques known in the art, such as
certain variations of mass spectronetry, or Kdman
degradation. Wile the present invention is illustrated
by peptide fragments identified in the degradation
products of a particular peptone, it is expected that
ot her peptones will have peptide conmponents with
simlar structural and functional characteristics.
Conbi natorial p eptide libraries Conmbinatorial peptide
libraries are well known in the art, and nethods for
the generation and screening of such |ibraries are
descri bed in standard textbooks, such as, for exanple,
in Conbinato rial Peptide Library Protocols (Methods
in Mlecular Biology) , Shnuel Cabilly, ed., Humana
Press Inc. 1998. Conbi natorial peptide libraries my
be in different formats. For exanple, the so called

' One bead one conpound” libraries contain thousands of

_____ N T I e N o o N

ectronetry (M), NWR | CPMS, am




(BHK, ATCC CCL 10); Chinese
(G 10, Urlaub et al., Proc.
w(@ 7004233924 1980) ) ;
Bi ol .
(CVI ATCC CCL 70);
(VERO 76, ATCC CRL-1 587);
cells (HELA, ATCC CCL 2);
ATCC CCL 34); buffalo rat
CRL 1442); human lung cells

liver cells (Hep &, HB 8065);
TR &élil s (Mathei, & al .
HRC

( MMT 5050562, ATCG%@LSl)

nouse Sertoli
Reprod. 23:243-251 (1980));
African green nonkey ki dney cells
human cervi cal

hanst er ovary cclls/-DHFR
Nat|. Acad. Sci. USA

cells (TM4, NMaP®IBUS2008/075403
nonkey ki dney cells

carci noma
ki dney cells (MDCK

|i\/€2§cel I's (BRL 3A, ATCC

(W38, ATCC CCL 75); human
nouse nmanmary tunor

Annalos N. Y. SAcgd 1S3 . 383: 44-88” ( 1982) )} i
cel|5; F4 éel ‘sand awh(u dn Hepat oma | § :
For Exanpl e oFhi_nan¥\ i dfyp8pt i des, 3

ant i bodi es 7 k@ipr odﬁéed rgpi 2. CHG: ¢ X

producti on Ahieh frow G 63 DUX- B\ 4

descri bed |i # ER3Q07247. CHEH -Bl ¥ Ce

turn, obtaiBeddfrém CHO Kl FATEC No. “CCL$

cells, fol g the nethod¢ described3H

C, and Levinsgn, L. D., (1983) Proc. Naf

USA 80: 2495- 2489 and Ul aub{G , and Chasg

Proc. Natl . dd Sci USA 77§4216-4220. | h addition, F
ot her CHO Kl &(@& fr ) cell lines are knowp and can be =

o

used. The mamE
pepti des, poI::yeptl des and ¢
a variety of s Cormerc

culturlngoﬁf H
medi a desC‘l‘l beEL in Ham and"
Enz 58: 44>~£¥ﬁ

herei n by gef e
the host cg

Foduce 3
be cultured i
aI Iy aval | abke media suchfFS
Medi um ((MEM {
s Modifiedgd o
\bfe for S =
, @ay of the -
Al | ace (1949), Meth. inoi
4 Bi ochem

. $66;
;5 87/ 00195;
5,122, 469,
fporated ¢

[l
~
~ ¥
—
o
[{=}

(such as iFsoiEgn transfer% n, or epi d§; | growth N_‘jiﬁ
factor), &al ts’(such as sad um chl ori dé ¥cal ci um ¥
magnesi um gandgphosphat e) ,Shuffers (suehtas || EPHS)‘—:érﬁ_g
nucl eosi des (s ch as adenos ne and thyfﬁ di ne) , AN
anti bi oties {si#ich as CGentapdcin(tm drugd, trace I
el enents {defifed as inorgapic con‘pounds usual ly -8
present af gl concentrigtfons in th&Tg cronol ar g—;i‘_
range) , and gl dicd8e or ameuBlaI ent en @ source. i

Any @t her neceﬁ,saﬁy suppl«'é £
at appr opr:i at efcoacent r at 0
t hos€ ski¥led-_§ n ®he art. =T
as t%rrperature #, and the}
usedZwi gh—the=host cel | gseH
wi | | 5be™
The Pept ites o
i nli ¥ dual |y _of

the presers:
i vari ous/

ofEacny com@m—alcby avai | abj e

apparefit Jo the ordf

nt:s may al :
hs & hat woul ¢ b% knovvn«tﬁ g
dixt i ons, 5U¢

medi@m The gsg @t the pept

toct?ﬁeocul turidg S)fo mal cans &,
The pept Rles”of theSpPesent

eulkarySti ce host ¢elT s.
invention also find utility
prokaryoti c host organi sns.
cells include, wthout

Ent er obact er Ervv| n| a

limtation,
Gram negative or Gram positive organi sns,
Ent er obact eri aceae such as Escheri chi a,
Kl ebsi eI I a

| Eke, sg;pr evi ou%lg’y3
£ eSSt on,—ant
narily skid ljedZarti san =
i fiventionb@n Be used, o~
comi nat i ons,} ag conponen
<or cust ogimade cul t uret
tdgs herei n"ifs mot Ilm‘g}e ]
N geneBall, oS

in cell cultures of

Exenpl ary prokaryotic host
eubacteria, such as
for exanpl e,
e.g., E coli,
Proteus

~ o

FIG. 5



equi l i brated with deionized water prior to |oading and
the entire d 8 flowhrough pool was | oaded. Fractions

Woe000/083k4 ect ed and assayed for activity usi ngP€hES2008/075403

bi oassay descri bed above. Hypercarb anal ytica
chr omat ogr aphy Sanpl es of active fractions were
anal yzed using a Hypercarb (graphite) colum (5 mcron
particle size; colum dinensi 0. 1nm x 50mm) . The
buf fers used were Buffer A ous 0. 02% TFA; and

Buf fer B: 85% ACN 0. 02% TFA. Various volunmes (0-10
mcroliters) were | oaded onto the colum which was
preequilibrated Wgth Buf fer Asand el ut ed wbth a |inear
gr adi ent goi ng tom5096Buffer § over 25 mr@ites. The
col yrm—was
Sol yent control was achieved with an Agilent 11063EP
equijpped W th di ode array detector and an MSD si ngE
guadr apol ¢ mass spectroneter. The entire system wag
under thejcontrol of Agilent Chenstation softwargl
Masg spectrometry Hi gh resolution mass spectronet
was |perfofnmed using a Q TOF (Waters Cbrporatlon)w_
Orbijtrap fass spectroneter (Thernofinnigan). The™
i nstirunents were operated in the static spray node
masg accufacy was found to be <5 ppmin both ses. |
Spedtra were used to obtain accurate mas&|infornmati
whi ¢h was|used to correlate with peptide Iibrarys|-
informati on. Bioinformaticslin silico braries or
di peptides and tripeptides were construn ‘
necessary|mass accuracies to corJretate—w
determ ned as di scussed above. Pepti
tripeptide library was created usrng
peptii de synthesis. The 5 library wasld gned tc
contlain all possible tripeptides térnminating in
argilnine (R), i.e. X3R Results Fractionation of PP3

%@

1

l
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.@;
6 420 S434 4480 462 476 480 BED4 218 532

T

TO)

The |schene for PP3 fractionation and analysis 1s shp

di agrammati cat[l'y Thn Figure 1. Ky C 8 Reversed Phase O
Il PLC The|rnTL1ﬁ~ﬁT%mTT0mafreﬁ~of—PPgLﬁas-*~——~—"_ iD
acconpl i shed using—eversed—phase H-PEE—The et
chr omat ogr am sho‘vn in _Fi gure 2 is representative of < k.
t he [rever sed phase chronatoqraohv Droﬁﬂle of PP3. Mbst

of tthe mags (-70% of tfe initial dry weight) flows &

t hrough the colum as does nost of thg| biologica

actijvity. |15 The ||l owt hrougffraction Trom C 8 waS}=
congentrated and | oaded onto fror—size
excliusi on; chr omat ogr aphy, the resu(?%ggzggﬁéig—arem_ﬁm
shown in Figure 3 . Fractions from G—5—egl-um—{

wer ¢ anal yzed for bioactivity. The specific activit]
of the A |5- purified material (fractions FR3F7) wa
significahtly increased over that of PP3 w tth respe
to ijits abjlity to increase both reconbi nant pi

titer (Fipure 4L) and viable cell count (VCC, HRebur
4B) | Mass| Spectronetry on @ 5fraction pool Actlegi

o o<

®
3d§ 322 c>336 350

1

fracti ons| were anal yzed usi ng nass spectronetry i
order to pbtain information about the nol ecular n
of the acftive conponents. Figure 5 shows a

repfesentpati ve nmass spectrum obtained froma sanﬁﬂé"gf
A 5 pool| obtained as described 5 above. The specﬁiuﬁw
contai ns pumerous peaks with nmasses <500 Da. One &
striking feature of the spectra was the fact that<$h§y

aoad v oo Loc..dif.f.o ha 1.4
cont-atnet ray—peaKsS—eat-+ref+_/g—+—aSS—gy—1r4—RsSS

units in a repeating fashion. Al so, a peak at 175.1
mz (Figure 5) was identified as argi ni ne by exact
mass and subsequent el enmental conposition analysis.
Further, analysis of three of the masses (403.2, 389.2
and 375.2 mz; marked by the box) fromthe spectrum
shown in Figure 5 using O collision induced
dISSOCIatlon (CID) revealed simlar fragnentatlon
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Thus, for exanple, the terns "conprising,"

"including," "containing," etc. shall be read
wepansiogel y and without limtation. Additi onaPCUS100&075403

ternms and expressions enpl oyed herein have been used

as ternms of description and not of limtation, and

there is no intention in the use of such terns and

expressi ons of excludi ng any |valent of the

i nvention shown or portion t but it is

recogni zed that various nDdlflcatlons arc possible

within the scope of the invention clained. Thus, it

shoul d be understood that although the present

i nvention has been specifically disclosed by preferred

enbodi nent s4 gnd-—optional features npdifications,and

vari ations of| the inventions enbodi ed herein discl psed

can be readilly made by those skilled in the ayt ® apd

that such #ddifications and variations are c¢dnsi defed

to be within|the scope of the inventions djscl osed

her ei n. The ijnventions have been described broadly| and

generucally Rerei n. Each of the narroger/ speci es and

subgeﬁ%nnc grijoupi ngs falling within theg generi

di scl Bsuf ey allso formthe part of thesé inventions.

This nefudes within the generic degcriptiog of eath

of theé idventlions a proviso or negdtive Linitation

that L a2 how removing any suypject gefter fromthe

genusalhegardless or whet her or/not e material tp be

rean specifically recited. Fn addition, where

featuge§>o dspects of an in¥ention are described |n

t er me<0f>t he |Mar kush group,/thgse schooled in the gart

wi | E?eegnﬁge that the Paverition is also thereby
descrichbed inlterms of an§ A'ndividual nenber or
subgrgﬁggof menber s 05/ e Markush group. The steps
deplc amsglior used ¥#n nmethods herein may be
perforred inja diffegfrent order than as depicted and/ or
stated. The step ar c nerely exenplary of the order
t hese st epsl may<ofku st-eps—fray—occtt any
order that ig7dg S|red such that it still perforns the
goal s of the aimed invention. Fromthe descriptipn
of the i nv&hilion here|nI It 1's nanitestfthat'varlous
equi val ent s dan bé used'to |@ple t thé conéeptsfhf

the pr ei/gnt i nventi W\S@ BhGHD deMpCENTRAMON i ts
scope. reover,
described with speC| Fk?@fﬂé‘? '@F lT?@Eh@ﬁQ/gﬂﬁ

enbodi ments a person of ordinary skill in the art
woul d recogni ze t hat changes can be nmade in form and
detail w thout departing f fgi spirit and the scope
of the invention. The desdf d /efibodi nents are
considered in all respects as illustrative and not
restrictive. lItshould al so be understood that the
invention is not limted to the particul ar enbodi nents
descri bed herein, but is capable of many equival ents,
rearrangenents, nodifications, and substitutions

wi t hout departing fromthe scope of the invention.
Thus, additional enbodinents are within the scope of
the invention and within the follow ng clains. A

U S. patents and applications; foreign patents and
applications; scientific articles; books; and
publ i cati ons nentioned herein are hereby incorporated
by reference in their entirety as if each individua
pat ent or publication was specifically and
individually indicated to be incorporated by
reference, including any drawi ngs, figures and tabl es,
as though set forth in full.TABLE 1 Peptide
identifications from XXR XXR peptides identified from
Gl5 bi oactive fraction # Assignment Theor niz Error
(abs) Error (ppm Rel intensity 1 DIR 403.2305 0
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52 LPR 385.2563 0 .000329 0 .853533 10WHAT IS CLAI MED

IS: 1. A peptide of the fornula (Xl )nX2R wherein Xl
waneo¥3opmy be identical or different and i ndependsIms/g75403

represent any amno acid other than argininc; nis O

or 1; and R stands for arginine, wherein said peptide

exhi bits a peptone biological activity. 2. The peptide

of claim 1l obtained by fract%zﬁgtion of a peptone. 3.

The peptide of claim2 wherei aid peptone is a PP3 .

4. The peptide of claim1l selected fromthe peptides

listed in fable 1. 5. The peptide of claiml which is

atripeptide. 6 . The peptide of claim5 wherein said

tripeptide is selected fromthe peptides |listed

Fabl e OZ' The peptide of claim1l wherein sa

bi ol ogical| activity is selected fromthe gro

consi sting of pronotion of cell growth, pr tion of

cell density; pronotion of viable cell cgunt; and

incrg?se of production yield in a reconsi nant host

ceki;gdﬁ@ure. 8 . A conposition conprjSing a peptide

of _cl&aim 1. 9 . The conposition of aim8 which is-a

ce§§u¢ultwre medi um 10. A cell ture conprgsi a
pe ﬁﬂe off claim1. 11. The cel | cul ture of I m 10,
whitth-i190& cul ture of a reconbi'nant host . 12. The
ce[J Zul ture of claim 11 wherein said t cell is an
eukaryoticl host cell. 13. ture of claim12
wher gi n sajid host cell i ' e Hanster Ovary
(dﬁ@EfC@bL. 14. The ce e of claim1ll wherein
saird T econbi nant hos roduces a heterol ogous
protein. 15. The ¢ #ure of claim 14 wherein said

reconbi nant pr ot
fragmenty _i16.

an anti body or an anti body
ture of two or nore peptides of
claim1. 17. onbi natorial peptide library

conpri si ng pti des of tge fqrnula (XI% nX2R wherein
Xl and X2,.may Be identical of.different. and '
independé%gﬁy epre'ent1any %1nogaci ﬁothg% th%%
arginine; nis 0 &A3S BASHFD 1GRAE NTRARICGN ifne,
uherein at | eastrRATe|OK &aj/miper eSS AXADRYERA
pept one bi ol ogical activity. 18. The conbinatoria
peptide library of claim 17, which consists
essentially of peptides oft f la (XI) nX2R
wherein XI and X2 may be d@iﬁ?ié@tﬁgr different and
i ndependent|ly represent any am no acid other than
arginine; nis 0 or 1; and R stands for arginine,
wherein at | east sone of said peptides exhibit a
pept one bi ol ogical activity. 19. The conbi natoria
peptide library of claim217, which consists of
peptides of the formula (XI) nX2R wherein Xl and X2
may be identical or different and i ndependently

r y -ar : -
R o
o SSEFP pepti des EXHYbYL X pdpt onevbi difogi eall DKE KHLRNATLGS
aBEIVIRHL P20, AR THBIhedMEo L. GHiel MR bFh INVANKE Pil EdUic tH $hF SHAFEV
offxa heterol ogows profein, conprising culturing a

reconbi nant host cell containing nucleic acid encoding

said protein in a culture pgediumunder conditions

suitable for the expressioﬁr s8i d het er ol ogous

protein, wherein said culture nedi um conprises at

| east one peptide of claiml1l. 2 1. fhe nmethod of claim

4

20 wherein said host cell is an eukaryotic host cell
22. The nethod of claim 20 wherein said reconbi nant
host cell is a prokaryotic host cell. 23. The nethod

of claim 20 wherein said heterol ogous protein is an
anti body or an antibody fragnent.1/9 FIG 12/9 El ution
Volume (M _) FIG 23/9 4000 5000 6000 7000 8000 9000
10000 PROLI FERATI ON (VCC) PRODUCTIVITY (TITER) FIG
3VCC NORMALI ZED PEPTONE FREE ( 1e(6 VI ABLE
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