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HYDANTO N BASED KI NASE | NHI BI TORS The present

invention relates to hydantoin derivatives and their
wais@7age2rhhi bitors of the two protein ki nases BPONRPIDY051417

known as MEK1 and MEK2 for the treatnment of human

di seases such as cancer. MEK is a conmonly used

abbreviation for MAP kinase / ERK kinase which is in

turn an abbreviation for mtogen activated protein /

extracel lul ar signal regul ated ki nase kinase. MEK is

aPEN LRHC i Ghdd-Y gRéNSéE i[5 YaSR WNSKE TRAS W IGH AMBEMBRANE

ki nase ki naseHOSMMN e POLY PEMIIIDEANDCHAEBCUSEi zed by

the proliferation of malignant cells and tunors which

have the potential for unlimted growh, |oca

expansi on and system c netastasis. This uncontrolled

growth is derived fronDamemraNVENSION t he signha
transducti on pat hways and the response to vari ous

IrHRWrksch@ial Qfidn et b fhihedd hE@sud fasssfeetiddnritic cells.
normal cells. The abnormalities include changes in the

Mord é&&i@ﬁ%@ﬂﬁé ln‘é'e}it?(onglgobi'ae{ RG5! Lfﬁ%rﬁ&u&l?%&e%lﬁh[i%‘tcél‘?&h&f are
ohe or e signall proterns in e signaling
cascade. These.changes are frequently caused b
traS R NG ISH P, BF ByBr BYBIMSS G HEC. | o aeamtgdigpents, the
signaling proteins which can |l ead to spurious o )
dengiyifig gelty eansdeljren ag antiepn 1o & anphaiods folimyengrinteyerpus administration.
activated protein (MAP) kinase pathway represents one
of the best characterized signaling pathways invol ved
in the devel opnent and progression of human cancers.

Thi s pat hway, vBACKGREESD ORaAfHE INGKNTIERK si gnal

cascade, is responsible for transmtting and

anpMdry thafl aMal QBB nCA S8k Hid 6fahéd ank@llly—mefd @6:€ 11500 people
t he nucl eus where activated transcription factors

L RETRAENBIER, O, ISP L T es o

this pathway is sufficien
uce c

to in [ 1ul ar transfornation. Sregul at .
can 410 ARG DA 5" BTSSR bATTAS)R Be s ek que Fisures
receptor tyrosine kinase activation, Ras nmutations or .
200+ Enfgetays Eradmend Jor padigife ithcaped pressiis @ maonehstpnge. A typical

cancers, and represents a major factor determ ning
trezitmaotr iegimegriogitifiescsorgieab rese¢tionh extamahipdangradiaties theRey, and/or

mut ati ons are common, having been identified in about
syst¥io thaanbenpy. ThechRasmbanhdvy beén farRalsesupcedsRil ivStreating some

(proteins which convert guanosine triphosphate to

kinB4 828l fRnbicD RS RNRIRL pfdabiad SLidmabs 5l iAGHV @b T they can
growt h factor receptors to downstreamintracel |l ul ar

f Pr omi. t.: t he ts recruited by
R D o TP TR BT family o
seripne/threoni ne protein kinases. The Raf famly is
conbsgir&%creﬁ%%degwnai% S8 ALY (CAW approagh p qeheglstherapy

that act as downstream effectors of Ras. Rasnediated
whighthag shawragticeirsucerss Ur somer qagese laendetiv geltsi (B¢ so arenirKnroggssional

MEK2 (MAP / ERK kinases 1 and 2) which in turn
antjgeogpdsontydgatetls BRKE iamdinERKZerhext! havethe potential to dramatically

signal -regul ated kinases 1 and 2) on both tyrosine-1
stifffla@ng ifdiuRe Réspenst. 8[31-6?/ A6tk Yat@einEIRISls anertERiS2all tissues,

transl ocate and accunul ate in the nucl eus, where they

incﬁﬁ&@?@??%&:}ql?ﬁ&)d?wﬁéreitﬁ&ycoﬂtinﬁ%{fgﬁéﬂéﬁ ﬁ[?and badiy %e s to

tra ption factors that contr ar growh a

survival . Gven e i nmportance of the Ras / f .l K
whitey B eyl REPRub RO S gen st Mni ahoesd. Mg tey
ki nase conponents of this signaling cascade are . . .
Pregsns AR taévrﬁﬁlt%meﬁ-alwat%la%ﬁ AFf PA A2 qgatl ppiggen ingestion

nodul ati on of di sease progression in cancer and ot her
proliferative di seases. MEKL and MEK2 are nenbers of a
| arger fam |y of dual -specificity kinases (MEKL -7)

t hat phosphoryl ate threoni ne and tyrosine residues of
vari ous MAP ki nases. MEK1 and MEK2 are encoded by
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i odo, ethynyl, or cyclopropyl. In another aspect the
invention is directed to conpounds of fornmula | where

w@R200789d298lr ogen, chl orine, or fluorine. |In anoP¢BEP2007/051417
aspect the invention is directed to conmpounds of

aan o %%rrmghblr Ty %eﬁ TR el SRR Ao IR il pos.
roge not.her aspect . the

Very k%ﬂ?qré%ﬁr%e@ S&%E&%B&ﬁfﬁe%tfatrggr%r% iy rgsponses
R4 is substituted aryl I n anot her aspect the

againsy sitscsrother pathogensednd endogepssaiecesf formul a | wher e
R 1 is iodo, ethynyl, or cyclopropyl, R2 is hydrogen,
f | uBkplogatiomhdfahd imﬁnulw-regelamty cafA8RiGs ofderRE iR Eelisholds great
hydrogen, R4 is optionally substituted aryl, R5 is R6

profiscfok eMreabiii&ilt @RLA ek, Réco@(ﬁhg@n@h@ﬁﬁ%h’rﬂ%ﬁ&iﬁi 8%y &k Mas been
R7 is hydrogen, and R8 is hydfogen or nethyl. In

dor?er}8 g@@m%c Jctﬂf‘es"’ VDL 'VQI'I'O ssdlééhile@ %L? ngBlQiefso 47Y mcme

ere R11s

clo R2 i s hydro fluorlne r chlorl
o Iirwﬁ% B%Qﬁﬁélaﬁzbwép%ésﬁ%t oSt GE R By e
phenyl, R5 is R6 is optionally substituted phenyl, R7
Uppg aﬁyw%@eﬁn Ingo iRt 8 Dfevangite is fouakttAdrduss g dpmupg response
invention is directed to conpounds of fornmula 1 where
agaihsl célls heading thR2odded htugani, mechars aohhbgdnagecifg Ti-sell response against
hydrogen, R4 is phenyl substituted by R6- C RS
anyadaex)tell BRarir R4t &AGigb’s phenyl, R7 is hydrogen, and R8
is methyl. In another aspect the invention is directed

to H%Wg%%n@ﬁll@Earfyoﬁegﬂl{s@aré-p%ﬁglﬁg Ro Hafehol @@Qfacrﬂge 1'13% been
fluorine or chlorine, RB y rogen, R4 is phenyl

ap;EE_SI\(]eSc’l P%) {)'(%éaﬁrg—rteﬁ ofR6d1§gse or rder ﬁqageiﬂfsrtg@;&e%gg%pa%g%se {e)%
a R8, i s a referred enbo t acco n

stalfrgqr@ﬁgl ?.J],né }nggﬂlpg}gal FIHERETS gee&pgm t{goperfy %sess the
conpound of.fornula I, whereinR4 is phenyl_ which is

resyltsefissinicalitrath and ta peavide 4 starsrdizagsitdatroerd aviught epngsatisty the
substituent independently selected from -hal ogen,

rigetB(eqUr&hisyts Byr reR1DpyCdprdal €s8€,0) 2 Kiglor-«2al. #200AM) Wat. Med. 10:
-(O-CH 2-CH2)2-O-CH3, and -O(Cl -C6 al kyl), wherein

47%)h e alykitlpo i@ pardnSetéts FoHISC Idasidatc@py harfye? td bd®&luated in
substltuted with a substitutent independently sel ected

R rfm%él?ﬁf’ﬁrﬁéé&@éﬁé’ T PG e
pargline%rs a’g %_ ‘Lgmge (ﬁ'lg@% ?%(g%)g eg‘uv h‘ﬁ eﬁe yS a recogmzed

heteroatons are selected fromN, S and O and al
frele valoryand s vl beharas tarieod andhgandasdizeyRCgiagiResbesy 6.2 Figdor
In still another preferred enbodi nent according to the
et qgr @8ehtNatnMedt i0oA/5k here is provided the conpound of
formula I, wherein R4 is phenyl, which is
unsDbschi bé gehefitedlindbirgd quanti s $tolsblobddHdedved hbnaytes (referred to
substituent independently selected from -hal ogen,

heréiﬁ(ag)‘ﬁgn%%z dgmved%@ (%@)C gﬁﬁa lgav(e(geen ﬁ&dfﬁl k¥, clinical

wher éi n

phastc1 E 1?(![ 513{4( t?ﬁ{gh I1§ m%@ié’tb[ﬁ%sle tf’ﬁ ?drlhg g)CJS VQe(rgee %&lr{h nrrs!?gr[sd t({ thg patient

a substituten ndepen
f.rom OXO, -.C3-C6 cycl oal
g @eg%%@narwpreC%QH Fpeen ﬂ%qvwrjr§ . %ﬁ@@e&?ﬁcr%@w 22:
X ﬂneups are unsubstituted or substltuted by -
417of13 Gilbpatand dliereetn@Ped) uneodRee) B9: dhbeed:rPacrsny ef al (2003)

het eroatons are selected fromN, Sand G R5 is
1- phenyl -ethyl; and all remaining substituents have

t he neani ngs given above. In still another preferred
enbodi nent according to the present invention, there
is provided the conpound of fornula I, wherein R1is

iodo; R2 is hydrogen or fluoro; R3 is hydrogen or
quoro R4 'S phenyl mhlch 'S unsubstltuted or 1 or 2

o s L T Y 1 1 . " . a
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R5 is 1-phenyl-ethyl. In yet another preferred
enbodi nent according to the present invention, there

wo soopogsergied t he conmpound of forrmula I, wherei ICRRP1087/051417
phenyl, which is unsubstituted or 1 or 2 tines

sub tltut t uent I,N n lected
Se@ nger Bl g Y\g 4@8%67%’%@@@ alt et al P%%? ﬁ(ﬁ?ﬁ E(Sé/ 22?—6)%% ﬁ&ior etal.
k and
(209%2%}’% ﬁ%%@iéﬁsﬁ-& %PWﬁYergm&%er 1Q Ik a%%&hefadtlﬁ‘ap%mfssue
or 2 tinmes substituted with a substitutent
whingdapeendenseilie Tse¢lbgiinedatigrotakesgiiace, Bks muscgugate from the site of
cycloal kyl, -O(Cl1 -C6 alkyl), -NH(C -C6 al kyl) or
injechipCio theGlraihiag llyi@ph whdy, diymfottheatell kwhergDOsps alhénistered via intra-
unsubstituted or substituted by -OH, or - a 4 to
or ﬁrbU@tﬁﬂ?&Jﬁ@ ¢hj &h@foﬁr Peiy @ﬂugraum ef @g[bnfah@nﬁ)ﬂtn%ﬂQ@(tL inefficient

selected fromN S and O R5 is benzyl, which enz

o PSS DR B g«
Rid@ﬁ@%@eli@@@ TR MER T Ao ey fibao Uy t&’é% ¥ E92.07

accordin o the present invention, there is provided
Morteeet ¢b i éfaaﬁerflgﬁ&n%ﬁ 2658w Bisdne{Tirgnt wigswimyip 2 mgiprcgbstacle
S unsubstltuted or 1 or 2 tinmes substituted with a
for stibstiviet DE vacdimdiep ésmten ], Rosaibergt e d/.f(R0M) Naal dgér 0: 909-915).
-P(O(OCHs)2, -P(O(OH) 2, -S(O 2-(C -C6 al kyl),
- ( Qakbihe- fStihtidt @séd@ntag df adehip(siratiéBvialiktyd-Jor subtRiaksus
the al kyl group is unsubstituted or 1 or 2 tines

inj e%%'lgﬁ tuNoWe@ %é"éffé&t 8f s%ll‘lk?)%{ldhhg tt1§§fes bﬁ‘ q'ed%ﬁﬁ‘ dﬁ(}‘fdleﬁ(cqu kn%?%a@ﬁg that

from - - cyc

T cgl\%(ly (lymlpf& E&ggesa(;:f)eﬁl%%rgﬁtboer nt%‘ L(I)tbteal a ?10%% a,’tt{amt ﬁadtet%%g& ‘%%T cells to
.or - a he er wherein the

thw%? %?r&%tamﬁg& &8% Fhsght 1"%“5%& ng9Te gBGral digribution

al k which is unsubstltuted or 1 or 2 tines

(hrenghbes abedy (e v SubSHdtaehy (I8 Sy HsHebtied020-
from -naphthyl, pyridinyl, thiazolyl, thiophenyl which

10345 Roptit enal (1p98ulisi gt ddVied.t34 1 bt 0T 1828; Camgbetbérydl. (2002) J.
which is optionally substituted with nethyl; or

Exp. (&t ©93: oyclaabailia et‘a(ﬂ:%()oét)g fr@%uncg(si72a|8kyj863 Dudda ef al.
- O CH2- phenyl ; S(C»Z oxo;, or -NH2; and al

(20@ j]?)g{' ?] % rﬁ%sl t§5t ?0&2\/ fadeBE {BR rﬂegtg?bpgftgfﬂla@B@V\%ccmatwn

conpoun e |nvént|o

b SR RN B RO %19%@?‘56@ e 5{?}{&%% P dféSlYl ki
(2S, 3S)-N-(4-1 odo- phenyl) - (R) - 4- (4- net hoxy- phe g

effeetiye §leaBrheaoH Y @ilaneoys myilafta@s ;éffrff@ng:g Droster - 4998 Nat. Med.
(2S,3S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydr

4: BBy38 Mbwsner @yl P9Y) J2 EBp.didek d 99 i ah&zI81 78 dBanchercau ef al. (2001)
-yl }- 3- phenyl - but yram de;

Cak @B Re8)6IN644-Bsyynyl - 2- f | uor o- phenyl ) - 2-{(R)-4-[4-(2-h
ydr oxy- et hoxy) - phenyl ] - 2, 5-di oxo-i m dazolidin-1

yI An%‘lt@ﬁﬁﬂ‘)’é ddMERS @Qﬂeﬂlefor DCs to a subject involyes injection directly into
3S)- N (4-Ethynyl’-2-fl uoro-phenyl )-2-{(R)-4-[4-(2-h

the){%ﬁ)’ﬂ( ﬁoc?%en&(\%@vbeg{][ﬁﬁ%ml)rgagh I?asdshg%ﬁ)canphggza%ld dgelwnoa%ks The volume
of %%ggmgt %a%&%ﬁ%ét?d 411152) gpf&pg npﬂ% gig}éﬁ qlﬁz,j Fnﬁd gp%m(agecﬂy ipment and

- 3- phenyl - but yr am de;
exr(ezg@s; reuireqRie be ¢lhective. HifdhoRipceduivisyio peréarypiepl pposrli e DCs

X0-imdazolidin-1 -yl}-
N- (4-i odo- 2- net hyl - phenyl ) - 3- phenyl - but yr am de;
(2S, 3S)-N-(2-Chl oro-4-iodo-phenyl)-2-{(R-4-[4-((R -2,
3-dihydroxy-propoxy)- phenyl%-Z,S-dioxo-inidazolidin-l

yl } - 3- phenyl - but yram de;
( 2S, 3S) - N- (2- Chl or 0- 4-i odo- phenyl )-2-{(R)-4-[4-((S) -2,
3 d i hydr oxy- propoxy)- phenyl]-2,5-di oxo-imdazolidin-1



10

15

20

25

1 -yl]-3-0-tolyl-propi onam de;
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-nmet hoxy- phe
WO gi0yA%238 di oxoi m dazolidin- 1 PCT/EP2007/051417

-yl]-3- n}tolyl propionanide

can( (%t be ggéveaecp O d! %ﬁfén 0d§1 o Xelgtructl[rg R} the lgrmpﬁr%ogeoc):(% e[\)fen be

]-3-p-tolyl-propio an1d

descrsyew(t 1. r@é%ﬁﬁlagwat 1f PigBio pﬂ(i%wry varighle {9yl GG Ky de

d& ﬂ%k 2 hydr oxy -1

\Wmhvdﬂ § kawe hbﬁ%)ﬂbhEMyl] 2, 5-di oxo-i mi dazol i di n-
1 -yl}- propionamde. "Al kyl" denotes a
st r @imghtr, olter nedhodbbiddhedy aveayol proveglahefifatied For example,
al i phatic hydrocarbon. Preferably, alkyl denotes a

mtrla%’ivﬁ)ﬁls ikt lonPr O ﬂngﬁt eve@ccﬁl@-mﬁ:@y 8t thitde [GHBMRs @B ciated with
i ncl udes net hyl ethy , propyl, 71 sopropyl, butyl,

othfr B tth&l ?12de|k?1l% éﬁat a%?ﬁtﬂéﬁnﬁﬁgr jeected Kot I}ﬁﬁ%}[eedirectly

pre era even

fm&tﬁaﬁﬁoaﬁé%a feaplr?ﬁ@s r?x% F@Ecﬁ@ ARG RARR fysE 3 M dng tater in the

. preferabl 3 to 7 carbon atons includin cyclopr
livery gilespemid/pongmarreape (sshesd| MgFssupsl- (F999) bgaeer Res 46 '58).
fluorine, chlorine, brom ne and iodine. "Trihal oal kyl"
Whiedhis désrtrilaltioylfa\g)mm g h2polemisechintrhenct fesmasd) his ogend imune
one of the termi nal carbon atons are replaced by
resp@lse et bphcican abbancbytrédmonti (e, o X ®Fapd ezsalod‘zoeuph Immunol. 166:
groups are trifluoronmethyl, trichloromethyl, , 1
4254-43ghuoroethyl, 1, 1, 1 - trichloropropyl and the
i ke Trihal o | over al kyl " denotes a trihal oal kyl

9l OHRg 1\% hn K (iert% S' 3% &naerc;%ﬁ m(gsu%l? B cgllsea{ner a%}eysugpoputla%ons of

t hree car on a ans a nonova

nmonocyclic ar bic aromatic c ocyc

deriEf 6% Yérs Dl %%%ﬂ thé BP@#'G}{@E Py ]@E fin%"th%‘}ﬂ% gpnules (HEV) (see,
aromatic ring s stem ‘aryl " grou contai ni ng one or

e.gs \papEmhetad, r(aaé/i)nlet JpHelﬂ@tpéBF 9 4380'86 tledp migsanqy, is Siaga grossible
O can also be referred to as a "heteroaryl™ group.

by Parédusrcek durdiacy | prataas heliiel artude Hysdeqps, Lscleudie, CORIT aad EFA-1.
not limted to, phenyl, naphthyl, tolyl, xylyl,

Thé OCRTYInd IFRN-Y [prothiné @ﬂe)’ellso é?(}f)‘fefs%cb/dn mPifd DC@ )zllarlved from monocytes
oxy- pyhdi nyl, pyrazinyl, oxazolyl, thiaxolyl,

(“Hg(\%jbﬁ@s@ Ej' oW bse[&fﬁh ﬂHt n gL:lecﬁrF] ozl s%ri?t@éij?gcﬁl%g ﬁla}t’ hre important

roups can be optiona
o us«o%wsy@&%ﬁm&%&%&%@m St e R

trlfluoron%;h droxi . alkox¥> espeC|aIIy | ower
Imizppeiglogybh ot rG@"ﬂwa’ﬂ% $hing 0¥ Yeuved al koxy,

acet am do, nethoxyacetam do, di nethyl am noacetam do,

hal dhen ,areeS.egeral fyperooicselechihso rid of hidhrsbamns,a canirhdmeore structure but

derivatives, am de derivatives of the aniline
whit@rhavatifieast doednlied dangsdinf tbeiy bxtralbilat psrtion. DBERctin is

substituents are present on an aryl or heteroaryl ring

exﬂr&%é’d JR¥aid $Qc€af ﬁﬁ@&tthéﬂf‘ nﬁﬁl@ﬂ&?frmnocfle Blobd %ﬁg pEll'lﬂ%ral
fused rings include, but are not limted to,

1y13qq§ IR0 ehg a»ogéyeeasnaq path dreti e tﬁ%)é ey -

roa 0n1 freans  an omse Fom

erocyc ans nonocyclic, non-aromati :
W}fﬁlaeaaﬁ 56 sranfeam odoTHY SFEtPT fblsaie LB ding figsues. L-
and at |east one, preferably one or two,

selepsinehingdstio ke Blahbrwis”.of cashahiydrata mpiseyel miucighikapolgeees

azetidinyl, oxetanyl, pyrrolidinyl, norpholino and the
i ke. "Al koxy or Iomer al koxy" refers to any of the
above | ower al kyl groups attached to an oxygen atom
Typi cal |ower al koxy groups include nethoxy, ethoxy,
i SOPr opoxy or propoxy, butyléxy, cycl opropyl net hoxy,
and the like. Further included within the nmeaning of
al koxy are multiple al koxy side chains, e.g. ethoxy
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cell proliferative disorders such as
i nf | ammat ory/ aut oi nmune di sorders, e.g., restenosis,
wa@ognavrizve di sorders, e.g., dementia and Al zeheCTEP2087/051417
di sease, CNS disorders, e.g., neuropathic pain and, in
cal% rV:T%ﬁC l %rgﬁregsrllrgsg\!tvggfﬁfﬁegexggels%dgogn:mgu%rgagcseﬁ% )x/fa n‘g ugrcli othe 1al cells.
in the treatment or control of solid tunors
Lsplptin 39 feovgrighind togsripheral nadg addrgsyt G Ade Wﬁﬁ%? Bighly
Consequently, the present invention also provides a
expeenypbom bigbfenflethehial acnuless(FdeY ) indemplenedas. bef ore for the
use as a nedicanment. A further object of the present
I nvERtleotin {(Sg.aAcaniionNd. OAHF5GH8%1baA AHSS281Bfik alkd sarbetiracs
for use as a nedicanent for the treatnent of cancer,

reférfedAdlab CDH28F ESRlcefin tal %TDA&zesﬂBﬁ NP AADET02Y §s ¥ildoWBhetimes

breast, colon and prostate tumors. Still another
h
ref&géﬁdgtgt&% ?D%Z@fe %IPCL{P; %gl@%‘uﬂ % gg éléc%g%éf%lgvngg%?7ﬁ? i&also sometimes

uf ac of a nedicanment for the treatnent of
lﬁﬁ§§ﬁ§895%#%ﬁgarticular solid tunors, nore particularly
Iun , breast, colon and prostate tunors. The conpounds
£ Reperpiaa (3kne ot Wi v4713:158) g shewn [heRBRIpHCs can
asynnetrlc carbon atons and therefore may be present
be ganencdtyunedified byirétfeamrehtratsdna wnsotieat she Dh'e exareisauhimeric E/L
i soners can be isolated by known separation nethods,
sel&ti@. proteiir s tip gelapliYace fsck ABoAPSUPAtCIEb ] ¢/9FS 79291 iTHe chimeric E/L-
anount of a conpound in accordance with this invention

scléle@bro@ih (ﬁ)mﬂﬁgd A€ pRRIROYAG dnd Bk ird 811 8hE ﬁ&hbl’{ 8f EQelectin with the
prevent, all eV|ate or aneliorate synptons of di sease

1ntr%eelﬁﬁa9|d%3%1r} (b i ?&Eé‘[inhv éﬁlor(?er té avm? llgl?éd%m Sth gk éro?e%g F ch DC

ermnation o rapeuti Cca I ve armun

e skill e art. The thera eut
Celwg Wilﬂ ° siynme blagglgg}ee%ﬁ%y d b%ﬁgwrassmg
this invention can vary within w de I|n1ts and may be
thiydtiaens prdertinrre inmentadenirkyroamsly inte heubieet, they etn biod é@eerlpheral
will be adjusted to the individual requirenments in
nodeaklrepsin tand uli gmatecthsomgh ied HBVg 1yrheh sgdes) fi c
conmpound(s) being adm ni stered, the route of

admMHo ke érathioethbil Ba L QRREHat ﬁlgﬁhﬁ@ﬁi‘[ Rigkall v 2 oR6 whah pMeYdnt its use
as the patlent being treate I'n general, in the case

forQlfea é?llt oPhurlHs© B Sf @%llﬁgg&l EECT’ Bg%& af tgatﬁgﬁﬂtfongygﬁﬁssmtable for

wel ghi ng appr oxi nat e osage o

to about. 10, 0 fer bI fr m abo 200
thefipy 38 Blidadt: BigHgHY 3%”? taegﬁLa SPapaiat 6% 2t sudrmikge
upper. limt may be exceeded en |nd|cated The dally
BuglGSHGa0 el dush i <t 2t 16b Rhcslareghiciramiick i upig retfoviral
di vi ded doses, or for parenteral admnistration, it
tramsdyctiya igihag thegsones con infegratehaidomly mjte ¢he gmemerof 8ls: tgansduced
conti nuous i nfusion. The conpounds clainmed in the
celRl psseidly dinvptihg tie dkpRsponofinitagesmedlsudtossiraxhmhpathose
be prepared using the general reaction sequence set

invBHkd il cePLAR B chiroMNE W&l Ik rRkn SHRDld Sﬂiﬁf@tuﬁfd?ﬁﬂlﬁteteh@nt occurred
neanlngs as defined herein before, unless explicitly

in a %Q}%rt g’l‘trﬁéa? ‘tjrlﬁ f§19 &%gr% CF% %Er?e% 1mmu[ 08%&%&/ SCID In this trial,
A-ami no acid runctiona group of

for nula 2 |s Convert into are ve ac t|n
autg'agetse@%fto BT s S R 8 Seek @eq%rcoa?émng a

in step 2 of the synthetic sequence. Step 1 is nost
geneemoehing tiel opnpaatf ehaed vdnchais dafeattvanio HdiDdpastenis hingé dgast two

a protecting group (PGL ) on the a-anmi ne nitrogen. A

sui tabl e choice for protecting group PGL isone which

renders the a-amne nitrogen inert to the reaction

condi ti ons enpl oyed during sgeps 1 and 2 of the

synt heti ¢ sequence but which”may be renoved during

step 3 of the synthetic sequence w thout causing

unde3|red nDdlflcatlons to the rest of the conpound

o N a
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menti oned above the choice of protecting group PGL and
conditions used during step 3 for renoval of PGl is
wo pdo7oereed by what ot her potentially reacti vePCT/EP2007/051417
functional groups are present in conpounds of genera
1ns{antéct %Ihg rg)?ovgllnug 1rt1th & ra{epﬁlqnﬁ h}eeIT\?IQ: ag{ufo%\ér?%g%%sgngd]leu em1a-qg<e
product of the reaction, npoun ra
SYRRIPHRR Ik e aishs (5o rées pREEH D)0 ) Mﬂpﬁé@ai@gﬁaﬁ&ﬁeﬂaﬁ@-Bey—
am ne-protectin roup PGL present in conpounds of
Abgererhl(2403) Malvarg!. |JsMedr3460dﬂ§$ -0%94 Mayehall (200heScience 298: 34-
protecting group can be renoved under acidic
35xondi tions such as trifluoroacetic acid in
di chl oronet hane or hydrochloric acid in p-di oxane.

RenBY&theOdratvBackt & tﬁ@ﬁﬁe}’df QXY GAP RIS uEHARAUB pratRigE DAG 1§1 tHat the
conditions initially liberates the correspondi ng salt

effgfeng;' & ﬁﬁﬁp&h&g 1s0\tarﬁﬁféeaﬁla lretFo%lgP g%lﬁg%ctfoﬁ%%g flyer% JSP?

ree an1ne of general fornu

.eat In th
iR el T F et e A D Selimgod aasingiCs derived
general forpula 5 is 9F+fluoren 9- ylnethox car bony
fropongprgkiferating gnQAIOsHiss (80 G- AEIBNETE! ghd 2P0 §§1éHaemafol 108:
condi ti ons such as plperldlne i n di chl or omet hane. St ep
81'4824)Coiyyownd ssobdtiog e €04 femmedlla i8a time-cobswmiing dndyomplicated
conmbi ning am nes of general formula 6 with a conpound
proc@hiir@hid RGIsdrh Burddh 00 tlrGadchtUsiCdth@Ndderralioesird @ ficrSheiferfed.
is nost conveniently perforned on conpounds of genera

for RUl@atfvashhg rl‘m%RtrEeaﬂs@d ?J‘trﬁmﬁ%%n@ﬁbﬁﬂ@*ﬂeﬁﬁn@@ é‘é'lﬁ ificlude
protecting group ( PG2 ) on the a-am ne nitrogen.

lenf #regl%‘ralngducgon grh e?de% V19 | ftralr}?c‘uﬁ{u% eﬁg)\l)vgxger %t%xgn eC%ZI S%iélg‘[lon results

ane as descri chor ce of

group PGL in ste cul ar r bamat _e- pbased
in IEF?K?Q‘E?FPWX@F%EEBE 0%816 ntr&@&c?é B}%iﬂu&f%ea F-Soﬁznlgefé egal. (2004)
preferred but other am ne-protecting groups may al so
MOIéeT het-18c 7 08-879; | Breekpot elad (20Pdrb Gea né&isO39Fo6Je Remanoto ez al.
formula 7 contain a chiral center at the a-carbon, the
Q0P ef. dmmeaos Mk @Fheist65). iAslehbvial epnsductiohhsse, gtgeKarakhov et
the synthetic sequence entails the renoval of

al. PXOOS S CLhvg Hob0VRerPE2 oL o CPRBRUALS. (Qb0ganerak 2D o3l :44;
to formam ne- contalnlng conmpounds of genera

Re 200 1 also ts t eous expression of
{or B BP z’n% 510 6363 56”52@4} oo LOfisSY R e tbll‘}ng

seque 0|ce condi'tions for e

r.eno tectln oup m.coup f

the jaiEY Cﬁlﬁ?d Pigh ﬁ%ﬂf 245 p 85 30d P Gt P e Qa8 and may cven
reactivity of protecting %roup P& _and the nature and

leagd é‘h’é}@}l@}iwféﬁg%%tﬁléﬂ fellapsiendl agredlipientsmtb<anger rgsppmss (see, e.g.,
starting material and product of the reaction

Lupdsyvist ena/d(20A5 s1. dpnipofher 23: 22pBunds of gener al
formula 8 and 9, respectively. In the case where the
am Afothtomebibd Rbidr ey pefGkepie gamdutdicatio iPRNANS e@foporation.
general forrmula 8 is tertbutyloxycarbonyl t he

ThiRUEEH driRGred (1R BnGAinBiEn{ RORUEL pHRGIBH vﬂﬁ 'og&lﬁ since chromosomal

conditions such as trifluoroacetic acid in
mte%eéf‘t%nﬁ %s@%@ei ahutg?:/(ﬁilm l}loo(#rﬁ}/ %%Rq)rérﬂy h%lﬁ%%( s L0 erﬂ of the

nder acidic ndj tions injtiall Ilberates the .
cel oﬁf&% AP OF e '€ SRRsien oY n e REIY AFanH GRipEpssion of
9, fromwhich the free amne of general forrmula 9 can
ceriggn Mplseplas sdicgessay. sucbap rserting; of P Gelsem biagdgo dymph nodes and
Compounds of general forrmula | as are clainmed in the
present invention can be obtained from conpounds of
general fornmula 9 by cyclization in the presence of
phosgene or an equival ent reagent, i.e. a carbonyl
group directly attached to t di spl aceabl e groups. A
preferred reagent for effecting the cyclization of
conpounds of general fornula 9 to conpounds of ~genera

o oy o Y .
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wi thout further purification. Step 2 : To a solution

of 4-bronmoaniline (97% purity) ( 177 ng, 1.0 mmol) and
wemvlgd278vor pholine (220 M _, 2.0 mol) in dr yPCT/EP2007/051417

tetrahydrofuran (3 m_) was added a sol ution of (1

yor o h r.o c a
e P ORRR o B 01 ROV SBT3t B S ataoven
t ddi t f
res%s;lp&pgyne&ﬁl@r lgee(rgég%g? qeglea%gzml ugrpdeeloo et at7 (15986)1%'6116 Ther. 5:
di ret hyl - pyridin-4-yl-amne. The m xture was heated to
70G-¢9 DuHayrrter, taan entimpgpheledropbragioy nzpthpsiis fmplaychdiigls transfection
and then cool ed to anbi ent tenperature. The reaction
rate¥ oftatumd W& %o eorteatdiadde@ed, . gv,&8rhioft and. (1065Y £Jinduweol. 174: 3087-
taken up in ethyl acetate. The organic solution was
30999shed sequentially with water (once), 1.5 M aqueous
pot assi um hydrogen sul fate solution (once), water

(t h$§ ?art Se)lec‘u%gbﬂﬁaﬁ 'flgsc&)l%z bg ﬂ %@d Y i g r&mlstance% such as to

SU| ate, tere concen I N vacuo

0 phen hen r

deliigt ﬁﬁrﬁ?ee](ééf@ e “SJPVF%Sgﬁ%ﬁ ok a8 e ﬁ%giv - Abdel-
subsequent step w thout further purification é n?)

Waheb gigt/. G995 WA grg. pﬁgsH.Z)él 264437%%, Psmnulbgl @d(2008)%Bl0od 10573206~
433/435 for Step 3 : To a solution of ( 1S, 28) 1

3213 Lripabach phenDeBrGawoy Gyl ipneld [743176pyCisco elarlb@nde) J.
acid te/t-butyl ester (530 ng, 1 mmol) in

Im@likdl) onomeshanss)( Widldthe proddinOexprésdetEin thsseatyixspies ehown to
of dry argon was added trifluoroacetic acid (8 m

be Mﬁ%tl&ﬁ@ L9 sigfdin gqgc Vord F Sroilins ihESvat inQeftaih Qs agn%lu'ég ca’lscades

hours. The rea m xture was concentrated I n vacuo

falrzf‘nfj()w ex resgls(’)lnqgveelssvlf}gt%erg do%fjed Py 'v&e%erc r|1 grd"‘@tt b‘tam F)%& that are
queou suspenst on wa heutralized wt ura

us SOdI drogen car.bonate sol u .

Canaﬂ lero! axerlioe ﬁ@%ﬁ&e IR PER B HaHED E“P"ﬁs ﬁé&)@dﬁ%much
~conbi ned organic extracts were dried over sodium
highen gxarassion lavelsrad dreipig oadhe ealt susfaee wonldheagecsserygindethat such

(2S, 3S)-2-am no-
high/exprésdisrohlwelp enid He Effipdudtny hdtitpossibldeo adhicvk wsag RIéAd

in the subsequent step without further purification
traftsBRfiony) . LC- M. Cbs Mass (Mt H+) = 333/ 335; Cal cd.

Mass, 333/335 for Step 4 : To a solution of (2S,

ig%Tﬁusafﬂegé)' n{all 1 (a4ﬁegﬂ ?ﬁﬁ@%ﬂé{'& ﬁ ﬁ%ﬂdﬁgﬁé&zc%%gﬁe Go lymph
no%?e)fol%"rwm% EHtE?iVS‘%i}‘éﬁp%rHWaé‘r‘r‘Pr?BdP%%‘&?Wﬂé‘w PeirEil et

155 0. 55 nmol) prepared accordlng to the
tre@ém@eg%uf@éww dlﬁ%?‘é‘?ﬁ anddipordegs. al ., J. Lig. Chrom & Rel.

Technol . 2002, 25, 573-588), L/

L/ -diisopropylethylamne (350 M , 2.0 mmol),

L/ - hydr oxybenzotriazole (82 ng, 0.6 mmol),

O benzotriazol-1 -yl- L/,L/,L/",L/-tetramethyl uroni um

hexaf | uror ophosphate (227 ng, 0.6 mmol) and a

catal yti c amount sefmmiAey o TRENENTRON - am ne and

the m xture stirred under an atnosphere of dry argon
and e
oveFﬁ% ﬁ?ﬁgoﬁ]%oéldgﬂn?pgﬁ%%nﬂ)}%tg?@sn&‘ Egﬁucg %rﬁg?%dﬁ{lg als( ]PCS ) that
wat er (20 inL extracted wth

tragSignyly H@S%H{@m%aaleéwaa% poRuE o5 PoB bR abiei ke M%E?nal
(3 x 10 inL), brine ( 10 inmL), dried over sodium

antgagnf These BEY havedle aiitydomerstie biverh nasley dcvive. Inemer ude
product was purified by chromatography over silica gel
eluted with 2:1 v/v hexanes / ethyl acetate to give
[[(1 S, 295-1
- (4- br onophenyl car banoyl ) - 2- ghenyl - propyl car banoyl ] - ((
R) - 4- met hoxy- phenyl ) -nmethyl ] < carbanic acid te/t-butyl
ester as a colorless solid ( 154 ng, 52% . LC Ms: Cbs
Mass (MH) , 594/596 Cal cd. Mass 594/596 for

NN NS RN N ~ — o o - rr 7z a N N\ A
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3-phenyl -butyric acid (440 ng, 1.58 mmol) in pyridine
(5 inm) were cooled to -30 C. Phosporus oxychl ohde
w@ 2001/0%2781 , 1.7 nmol) wasadded and stirred aPCFEB20Q7/051417
for 2 hours. The m xture was poured into ice water and
emBSHRRR A0 M PGS G R o,
over odlun1sulfate and concentrated in vacuo,
subpeaientie st WsBIPE TPROBICRIPE B HETTHANBLTSt nf hﬁ) mstéwes and
C and trifluoroacetic acid (3 nol) added. Stirring was
DCs oh theripeantipbo arusgbu fer the troat@entTplevanions diseasesand disorders.
evaporated and the residue dissolved in ether. The
et her solution was basified with saturated aqueous
sodi um bi carbonate and extracted with ether. The
organi c extracts were washed with brine, dried over
sodi um sul fate and evaporated to give (2S,

3S) - 2- am no-
L/ - (4- brono- z]?%ﬁFoPgSS eny C;NQF E)RRbA )pr\TaGr% de (325

ny, Ste a solut
v Fsgur?} b SRuRies Y RO s hary %wﬁ‘? @Sels plollowing
mmol ) in L/,L/-dinmethylformam de 2{ 0
ele@rqmgat@adg d/L-selectin RNA. Mature DCs were electroporated with or without
(R)-tr”-butoxycarbonyl am no-[4-(2-trt-butoxy-ethoxy)-p
E/Thedlgdtip-(BE8) R Aagiddery GaGsemgpd aiie8# hpnals)wdrp thepahadkedoand assayed
described in exanple 48 for the preparation of
for ER)S- dxipfeskivh Ox YT Danyy st it 08; 14k, had 481k iahyoviag PPira 2 shows
yl oxy) - et hoxy] - phenyl }- acetic acid except that

EL8 e&%re?sﬁ&{@f BED QPéMt)fol%)rﬁE& Qyth HTORRAE YRR histEHarhfal] & ol DCs
ronD ethoxy -tetrahydropyran)

thaHve]i,Le/na(?cé(IXe;l alrteecfa(g}/eyahq%tggra{r}gg % %ach ’t1n}e)pg1nt panel’ (a) also
zotr|azol L/, L/ et r anet hyl ur onj

Proms@af emﬁWBEﬁSQ%ﬁégé"élﬁlﬁ? Cﬁ%ﬁ aﬂé %e%fiwfescm ¥ (MED. The
m nutes, the reaction m xture was poured into |ce /

datgyahasyn yaorepresyntatéve ofzbree dndapeneat signdagdieadaaxperiments.1 Banel (b)
m ), the conbined organic extracts washed with water

shod the DQ yintd)fron DiGsee]ctrbPornated)wittdELS RN €whisoghjuares) and mock-
sulfate, filtered and concentrated in vacuo to give

ele&th&ﬂare@ed B&) (ﬂlack circles). “Yield” is the percentage of living cells after
br ono- 2-chl oro-p enylcarbannyl) 2- phenyl but yl car ba

ele%?éﬂf*?tﬁo%tangu%y%esaﬁv on . gmpariFgn to b mpmber ofsels prior o
tertb 88,2 white soli 560 The

cleq postlioBenaBNTY a SRl KeErTEed By bypin-P ol p R atyshown
M hydrogen chloride in p-dioxane (2 nL) was added and

reppgvER R FYRraS e dn%?ndfnsstmﬂ%@zeweﬂmﬁmér & Siggglard error of
evaporated and triturated with ether / hexanes. The

thegodandSINB. filtered and partitioned between saturated
aqueous sodi um bi carbonate and di chl oronet hane. The
or gRigue: 1 ayasnswats Sep ACatessodd washeldS RiNArdiihddethain éhature
dried over sodium sul fate. Evaporation of the solvents

phegl%gﬁ)e[ Ma]curg DEsS\erd electroporated with E/L-selectm (ELS%3 RNA (grey
br ono- 2- chl or o- phenyl car banoyl ) - 2- phenyl but yl Carba

h1s@¥a{ﬂ)(c{r.rv¥1‘gl}g)u %I)?% RI\P% (gblask lnhegoalllowed t? ﬁesf for élahr urs c%fogresefved
thafd el i TG G BBy R rf@ceﬁ%ér%%&ﬁﬁ gacoss,

moyl ] - ( . :

CDI&)S,HL(%téaSE&x amdyHIeA H¥B( Dgsledyings mpraspnt]isaiypcenmirelsder each
(344 ny, 0.56 mmol) and diisopropyl ethyl am ne (0.40
m_, 2.25 mml) were added to di phosgene ( 47 nl_,

0.39 mml) in tetrahydrofuran (5 m _) and tol uene (5

m ) at -78 C. The m xture s stirred and war ned
slowy from-78 to -30 C ovef 1.5 hours and then
diluted with ethyl acetate and washed with water. The
organlc Iayer was washed mnth brlne drled over sodi um

o, T 1 o . T 1
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4- et hoxy- et hoxy] - phenyl }-acetic acid was used in pl ace
of
w@ Ro709627$9ut yl oxycar bonyl am no- 4- net hoxypheny| BCHEPIVO7/051417
in step 4 . (R-tert-
ma} %tr 3)6( 1%?2%%"?2%& 4en§%1:rho %s%%ﬁg %‘f eeer%%e}pgral‘ ‘tltst%ndardized
that 1 br ono- 2- ethoxy et hane was used in place of
CXPSTINENfSy onp- et hoxy) - t et r ahydr opyran. HRVS: Obs Mass ( Mk
H+) , 628.1 305. Calcd. Mass, 628.1 303 for Exanple 8
( 2SF@gle 3 demonstrates that DCs transfected with E/L-selectin retain their CCR7-
L/ - (4-1odo-phenyl)-2-((R)-4-{4-[2-(2-net hoxy-ethoxy)-e
metliamdyhigphenchpacit®, D w0 clairdparated aith-B/L selectin RNA (“ELS
-yI) 3- phenyl - but yram dePrepared by the sane net hod as

?%f hideklelcbirspRaRY &/ithoBXRIRAL (“NZS QWA”)tdﬁatthe(anSted for their CCR7-

butoxycarbonylantno-{4 [ 2- (2- met hoxy- et hoxy) - et hox
. I
me%ta R S A R T

migraf0y ik peny boMrdim (362 Fam{l@e C2- TRYHIY SRRy was

t hoxy] -. phenylj-acetic acid was Eared as descri bed
measyr ebatigg @Qlése]ﬂta trapgeld yv(ttilout CC 19 in the upper or lower

br ono- et hoxy) - 2- net hoxy- et hane was used in place of
cor@par@ndnt GwbitebdrgXns.”), end aimtlkrepyiralnnclHRMSC CObS ir\ths pper

(MtH+) , 658.1 4 10. Calcd. Mss, 658.1 409 for C30H33
corhpdd (et (grex 8] ‘@nfl”( 26 3kage (+/- SEM) of three standardized experiments

L/ -(4-1odo-phenyl)-2-[(R)-4-(4-nethyl car banoyl nmet hoxy-
1SSﬁQ@ﬁyl) 2, 5- dioxo-imdazolidin-1

-yl ]-3- phenyl but yram de Prepared by the sane nethod

as 9 ? AL Igons?rafae)é %}]mt) b%sﬁra%x%&% Wlﬁlaé/L-selectm retain their capacity

Foxycar
to Si‘[lllp z}tg{al@l(\:fgp%%noly cequ tf)é(sy Wgrg %Pe)étrz)p(?rgt%a Iv&?lth%ﬁt IgNA (Sopen circles; “No

(R -trt-butyl oxycarbonyl am no- 4- nethoxyphenylngC|ne
RNAY).swidlpE4--sclectin RNA alone (black circles; “ELS”), with MelanA RNA alone
(R) -tr~-But oxycar bonyl am no- (4- net hyl car banoyl net hoxy-
(opphedqualrds: aeletA &NCT)dorweaish Mrebgpay ctompbiratior tWithdE/§Fseidcein RNA

to that used for the preparation of

(blddR) syl @ed; b@Lﬁ#M@Y&M&ﬂyhﬁﬂv&‘éméd fRdiRaMP el sl £diReCDS”
in exanple 1 except that 2- chloro-

CGI&PE}EE&%J)H %gtgltg @qﬁﬁﬁt‘)’l@aﬁ bg%@gl](_)hlé) S%lcéggti Q%d oﬁ’/gl Jﬂé‘)gggd with
E/I?—%%e IU% {a[(f_lz%e vgferf: %)a?%d MEEE%F% %erlved analogue peptide (MelA pep.)

yl - 2- ox0- et hoxy) - ph -2, 5-di oxo-im dazol j din-
andlusyfi}fortsztmt%att%zﬁnaw%ﬁ% %ceétserﬂfter B0t yeahP e muinned
by the sane nethod as described in exanple 1 except
Meﬂdmé{/Aeftytrm@dnmng Chs " ey sede ¢valyaltealcler plienotype (Panel (a)), and
4-bromoaniline in step 2 and (ii) (R -[4-(2-
cytdlg€it icabaditk (Panel (b)). Functional T cell phenotypes were assigned as follows:
-yl - 2- oxo- et hoxy) - phenyl ] -t rt - but oxycar bonyl am no- acet

lytl'c GREbE WBE” USSR A /OLRGE); ‘Bffector memory (“EM”; CD45RA/CCRT7);
(R) - teAbutonxycarbonyIantno - met hoXyphenyl gl yci ne.

Cmﬁf?n%nu§§ ﬁkh? deb %79t?1%3‘%§y€?% %ﬁyf§ﬁ¥%6 Cgépnw
coppiiey Qv h RS AR Gh SR L1 er Bty PR e o gl

4- met hoxyphenyl gl ycine in exanple 1 except that 1- _
loadedewiththe Melap A apalogpopentdle ioa theneclgsant gp el peptige abatagthown in

i odonmet hane. HRMS: Cbs Mass (M+ H+) |, 653.1 258.

Cal cd. Mass, 658.1 256 for C3gH3qg | Ndg 5 . Exanple 11

(2S, 39) -

L/-(4-Iodo-phenyl)-2-{(R)-4-%4-(2-nnrpho|in-4-y|-2-oxo

- et hoxy) - phenyl ] - 2, 5-di oxo-rm dazolidin-1

-yl }-3-phenyl - butyram de Prepared by the sane nethod

as descrlbed |n exanple 1 except that (|) Alodoanlllne

o o o .



10

15

20

25

i odoani | i ne was used in place of 4-bronoaniline in

step 2, and (iii) tertbutyl oxycarbonyl am no- gl ycine
wor®70sed i n pl ace of (R)-tertbutyl oxycar bonyl BOi/RP2007/051417

4- nethoxyphenylglycine in step 4 . HRWVE: Cbs Nhss

03 2
Par%(ll\s/h%g pe‘ice(rg %}éﬁlsé Ox2ota|r 8ellzsopa d Wl% MOI?QZI% andl gue pe 1d% forall T
d | 3- fl -
Celbmtp St ﬁapga' 5 S el gt Salbn Yadiove

in exanple 1 except that (i) (S) 2-

Tangefeffasinrostjcdr Bbisyphewh o 18- fotizpniabras. phewghywp pspianioge
acid was used in place of (2S,

repBSentat ta dxpbtimontyafahdeo indepemdeot Samplastiydd-dpeymets.aci d i n
step 1, (ii) 2-fluoro- 4-iodoaniline was used in place

of ﬁrggfm&ﬁbﬂshﬁés kit DICBRrafsfedRd with! B/L- selectm RNA gain the ability
tertbutyloxycarbonylantno- glycine was used in pFace

to r%fl og%%a'l 8&%%8543 Ok ﬁmﬂgree hﬂ% do&rs WS electroporated

yC|ne In step

w1t%¥z]:%- lgétinﬂ%ﬁé) (:_LE]ES éﬂggjaccg%er? ﬁf’eatéArS? tgq} Wltﬁt%utfngA (“No RNA”)
-yl)-L/-(2-fl uoro-4-iodo-phenyl) - 3-o0- tolglpro i onam de

andoprpppRiewavasly Thew veagrhchthaned 2ad cydueed bad tlhatéﬁfamﬁ rell ma
except that (i) (S)-2-

parak¢l tpldseitlowychambemysirgnlidos @aedt witly biajyt-bpiven (e dixiaohplvad).
used in place of (2S, 39)-

Perfusi@f Wadptirormedbbmv @mgPpdsdd ieNyhmP Ht ¥/ §tichr A€ 6F 1.04 dyne/s”.
step 1, (ii) 2-fluoro-4- iodoaniline was used in pl ace

Du‘? gﬁ%\%{sﬁﬂgﬁﬂ&los 1d 238 %gnt?as 1%{}1 eé Welle)record%d in reablltlme (one

car am no- crn

repgpspé@%@x%%g% | OX%CF ﬂrgx 0 eg‘méeap 4After inuggg of pgidusion, four
MrNa+) , 504, 01 90 Cal cd. Mass, 504.01 9 1 for C
dif] Fq:pypuq&qgw ficlgscuprsirecorged and the numbers of rolling (i.e., adhering) cells
(S)-L/-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-nmet hoxy-ph
wermpuhte f&- ahiclh Xioldm \ddaas| shawn arclan average (+/-SEM) of cell numbers of the
-yl ]-3-phenyl - propi onam de Prepared by the sane net hod

fouR $ic e 361 dabl domdt. PxHIRsrdpiexiaentindidain C?Zthfe kid@gt@atsignificance of
i odoani | i ne was used in place of 4-iodoaniline in step

h NBion @05 (MaSS (MrHY) , 574.0629. Cal cd. Mass,
© dg "tor ‘%é%)zmzm N84 +. Exanple 19

( S) & %_5 21?“2"4?%%? gha&}ﬁ% d%etﬁﬁl'éﬁ%/\ie)beerg Itr?tr)l(s?ectéﬂ %ﬁ %/IL selectm are

3 henyl propi onam de Prepared by the sane netho
ablg &@@qsg@ga‘;eﬁnmﬁa}gp%rall YEW, é)‘gfiest zw,cww( ﬂ\f[u](ﬂg dezldrltlc cells (C57/Be,
te/t-butoxycarbonyl am no- 3- phenyl - propi oni ¢ aci d was
fempd@dvire clstaemoraed (28, E/BSylectin RNA (“ELS RNA”) or without RNA (*No
2-tel/t-butoxycarbonyl am no- 3- phenyl -butyric acid in
RI\B%”g,rstaInec(\iviﬂ) 52&hidrowethyBluorddadidcttae (GASFIDARnd injpdtad ito the
of 4-bromoaniline in step 2, and (iii)

tail Rr &ﬁ@i#}gs yélﬁaqy GRED ORI O afterGhR¥ QY. RS 6 kRBificed
was used in p ace of (R)- t ert but yl oxycar bonyl am no-

T
stafi%rg Qvg e(?%@&%gﬁyﬁrépagqxgé% lps%ctgqsrg%e%g 15@6%??_ yetltuo¥escence

‘tetrahydropyran. HRVS: Cbs Mass (Mt Na+) 6 10. 0605.
miqascony. NaeiggraphsihopBone ¢loier oGl BR RENAOM O B rfsINg: 0D

(S)-L/-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy
expeatitrokgyt-of iamekperin&el{10Koi ohjetawe).i di n- 1

-yl }- 3- phenyl - propi onam de Prepared by the sane net hod

as described in exanple 18 except that

(R) -tertbutoxycarbonyl am no- {

4-[2-(tetrahydro-pyran-z-ylOﬁy)-ethoxy]-phenyl}-acetic

acid was used in place of

(R) -trt-butyl oxycar bonyl am no- 4- met hoxyphenyl gl yci ne

|n step 4 . HRVG: Obs Mass (N% H+) 604 0738. Cal cd.

~rN A Y Y L N NS ST SN AT R p— o ~ oA
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2-te/t-butoxycarbonyl am no- 3- phenyl -butyric acid in

step 1, (ii) 2-fluoro-4- iodoaniline was used in place
w@boodoresoani line in step 2, and (iii) PCT/EP2007/051417

(R) -tertbutoxycarbonyl am no- [

4- (met hoxy- et hoxy- et hoxy) - phenyl ] -acetic acid was used

in place of

(R) -t erbut oxycar bonyl am no- [ 4- met hoxy- phenyl ] -acetic

acid in step 4 .

(R -tr~-Buto ¥carbon Ianino-%ﬁ énethoxy ethox§>ethoxy)

- phenyl ] - acRETAIREPP RT3 0aF @H TaEE Be¥ENITH

exanpl e 48 except that 1-(2-bronp-ethoxy)-2-

met b inveititimngowess ingeovddmgthedseofgfroducing dendritic cells (“DCs”)

2- (2-Dbrono- et hoxy) -tetrahydropyran. LC-Ms: Cbs Mass

Wh%zMgﬁgi%iie:rllt %)réss 3 En;(%ﬁl%tﬁfge hd¥BmS, pefde dndhal/@khe ability to home to

lyng@&io%ei (Rt I[ndslogn%@n‘lﬂ%dﬁnﬁ&¥@ﬁ§éﬁtﬁﬁ%@%é@s 1%?d%h]me2thods of

I OX0-1 m dazo

RNg e R R O GRS B P g ARaRRARr af homing t

except that (i) 2-fluoro- 4-iodoaniline was used in

lynphgpades flovexgpiptep Sallonying Fitaxpiqus ecctigndnioi 4 natient. DCs produced
(S)-2-tertbut oxycarbonyl am no- 3-phenyl -propionic acid

by thesnetbeds daftheinaewionfar¢ 21Sp B®)vided; these DCs do not contain retroviruses,
te/t-butoxycarbonyl am no- 3- phenyl -butyric acid. HRVE:

and8 eMrsSsidiMitHE} mentbothe0B3Ang paticld by MASB(Cs A3ds ki 4fiieiff@t with the
C27H26FI N3C6 +. Exanpl e 26

ext{r@sw% dr (fu@ch{]ﬁn Qﬁ* oﬁ%ﬁééﬂ ﬁtﬁa@@pﬁm 1Ym; BedbPR-iAvBnfia# n be

din-1 -yl] [ uoro-4-

used a Vacpcu%eﬁ gr)fhgt a%ne% %12@9{%59 HlaSEr‘Png Fd%(gg rﬁgrg ?Q{ F%hﬁ

eSCTI exalp excep

ad‘éeé%%trgdaht HEEABERAS [1yeGt oy AfiFPsikatdrtBo Yy PR sGRIgY idgs methods
acid was used in place of

of tqRNg ametipnitvgyRasbony| am no- (2, 3- di hydr o- benzo[ 1
, 4] di oxi n-6-yl)-acetic acid.
( 2 Rin {ofrcaatiodimontnd @han ytapsteetd sdag toxmaiehxﬂmgfipams AQn@mbrane
cetic acid was prepared as follows: ( 1) To a

horﬁﬁ}‘ggﬁ)[’ﬁjie?ﬂdé)ind(az RasedicfhRRafydr @6attisederdrdd td hbreth & an

in water (300 nt_) was added sodi um

an@égﬁ 8K nge(:r‘eng Ghe: de ggﬂg 93(“% (‘)d% h@%te &4 th%t]t%rglﬂé Rgad fdﬁlo%in§

nutes ace |c anhy

dded and t tirred a i ent er at
e BT YR SOEBRE o oF R GAL o RTRRIRLY s ot
H=1wth 1M aqueous hydrochloric acid and the
noc@toﬂgteree dhe %@@earmrp@néth@fantlgen to T cells and stimulate an immune response.
(2R) - acetyl am no- phenyl -acetic acid coll ected by
fi | Thampovanidndfecech hethod9dl e 18RNion toSulvBr high ¢ransfection
Mass, 194. Calcd. Mass, 194 for G OHL2NOG3 +. (2)
effic2ity &ekigldeoti DOs, phaaniplllo aiet dr@opaededy «(i8n,7and, aloCbebmitvety) high
was di ssolved in concentrated sulfuric acid (25 m )

levé‘l"s of eﬂ&es@to%r‘ﬁjotﬁ %ﬁﬁ'@été@ﬁﬁqele labif <. ﬁPﬂh‘Es thénrer, The pred@Q invention

added dropw se wth stlrrlng whi | e nalntalnlng

protvﬂﬁs %d?frﬁ?e {' it H{i‘% I?% 1A 1'!911’1(91 %%r(ﬁ)rg{ II{lédeI%né Rbm % Cpeg‘ufles as

mnutes a reac ure MBS pour

] rt, fi I an
der{l%ﬁ}rgfgéiwﬁgathlﬁfaﬁfﬁﬁ% for 6%hf‘é i st S el g"‘raﬂ %gur?a%es
obtai ned as a colorless solid (8_75 g, 730 . LC- M5
coa@skwith/adigandaigthe menbgancNipsyng pepfidedseeqy. g0 Eramplesh + Accordmgly,
(3) (2R)-Acetylam no-(4-nitro-phenyl)-acetic (500 ng,
2.1 0 mol) was heated to 100 C under reflux in 2M
aqueous hydrochloric acid for 3.5 hours. The
reacti onm xture was cool ed to anbient tenperature and
hal f of the reaction m xturellwas dried by
| yophi lization. The residue fromlyophilization was
suspended |n mater (2 im), and treated mnth saturated

o o o o, o a I o o
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prepared by the sane nethod as described for
preparation of (R)-(4-

waewrpham no- phenyl ) -te/ t - but oxycar bonyl - ani noPED'EP1007/051417
acid in exanple 26 except that methoxy-acetyl chloride

in ﬁ\g’%sel\?%n @) t%a@eg 1%?70f a;:perg% %,sia{]nn %a gglencnbtlc ce'ﬂégtfcl% has been
tralzssﬁ)n y t“{%%“ﬁd mth(@% eﬁe@qﬁw & memPracdopagP Ay PR e yicrein the

2,5-di oxo-imdazolidin-1 - _ _
dergdlrl}lc lcell can falluy psutfaico gentgrheitly k)liggnd plethgl mpmbisne hamtinge
Prepared by the sanme nethod as described in exanple 1
polepepeiot. Thad, i sgmeemhbatbmonts anl iscle@d DG ivealswgsoviged i n
pl ace of 4-bronoaniline in step 2, (ii)

O berz AifityaAdCsliotdtherk! stidl, *—émd/érv‘roll” to certain surfaces in vitro is
"/ s(tetramet hyl ene) ur oni um hexaf [ ur or ophosphat e was

cor@ o %httﬁeea&ﬁ%f 'Iﬂ?s Eq/?\%etgtlfd% f?dn?ﬁ{% Hbod int ]ﬁlyq a Pfgerh node

enzotri azo tetranet

h fl h t
follpyi i %9%@5%9 BRGHOT b CT BrSoislhy T ainicteing
| am no phen ]-acetic acid was used in place of
stickpRe, ¢ @ﬁy@g&@g@pga@ﬁ@d in a parallel plate flow chamber assay

4-nethyoxypheny| glycine in step 4. (R -tert-
usiiy swiagcacdatayw dinsinkyl-Lew({s2.-adidesiohstiaed imovab gy xaniphod (gee also
henyl ] -acetic acid was prepared by the sanme nethod as
Robk&s efd/h@d03)aGerer Biadat 1004 BX-1498) - [Hus, the methods of the invention
acetyl am no- phenyl)-te/t-but oxycarbonyl -am no-acetic

proﬁﬁéedDCE‘ {HERK SR ﬁlc?e%sé?ixtgﬁ?leﬁné QﬁEklg dinARS: li‘é/lhﬁérbﬁ‘ Quiel X(I)ated with

[oride was used 1 n place acetlc anhydride in step

an %LCM i cg/%ﬁgns(oin éprbprlaﬁ cor%lol cglls N%%fcher 914\%#0 F in vivo.

( S) 2 ( 2 r])yd (60 13
%I?e&ifi% 15@»1 )tetgersngj iBx 6ﬂ$<m a@gﬂé roflipgyis igfpnded that HCs that
quoro 4-i odo- phenyl ) - 3- phenyl - pr opi onam de Prepared
havgybeph rarsdeptedhwith N A snepdygrd weabiane dramtd peplige.awd dipt are in
that (i) (2S)-2-
suspeaisionbintaawgtiam bivat floswsi avor S plegnatt gt apfasamdll &egebntigdind to the
used in place of (2S, 39)-

surficb @hd rdMdI g/ wAh RARMWCATHINP 1s31dPEIeMY thBM DOYol oF RSV Iodity of the flow
step 1, and (ii) (2R)-"tertbutoxycarbonyl am no- (

dn , [ C :

of f%lp :rt)heeggl{r}% dAgCa?:oéIﬂ%&[ t%st sﬁlfg gi§ 6;%1011?7% a:' (%Og.f%g?&lgl %%Sggcwwgand to

whgﬁ%@e‘emit)rp‘(lucegbmembranenl]lon%%%%eptz (§e is capable Of%:?lfldll’lg, Snd 3 may be' I vitro
(R -tr~-butoxycar bonyl am no-{4- ﬁteg;ahydrgp

or B Wy xLhus e3npigdiyjd uah@ﬁyﬁ Poféfé@lf@dctoéé @it tetagrag” T | Stﬂhwg and
bs. Mass (M H+) , 602.0587. Cal cd. Mass, 602.0583

“rotlong” GRBF2RH N®@B!s +0 afkehlploe a30rface with a Velocity that is no greater than
(S)-L/-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-nethoxy-ph

20% Y the- vl it odxlgd fMidwl @2 teirflddium 1 A population of cells is considered to
-yl]-3-p-tolyl-propi onam dePrepared by the sane net hod

exIf#6it dRERFihPesk "sﬂcﬁﬁ?nﬁide‘ré-lhﬁé’eﬁmavfok‘ at 1 diched mbreZeells are observed

telt- butoxycarbony am no- tolyl -propionic acid was
to l%i_sf(? go/ %1{2168[1 %)%%cherf é(? %e%t %?’ ?,]hg t%st s%rface thagl t%le P}l%lbearcof ésontrol cells

ob%%'vggé(} '591 § élﬂ%la’lﬁ f:(if)rli tg(gr}% I%ggrggx%% %ﬁlaﬁ%g%bEs exhibits
(MtNa+) 6 10.061 3. Calcd. Mass, 6 10.0609 for
tethepigeRad rol3ng trhayior Hkhiynes ore DCs bind to and travel along a surface
(S)-L/-(2-Fluoro-4-iodo-phenyl)-3-(4-fluoro-phenyl)-2-
[ (R -4-(4-nmet hoxy-phenyl)- 2,5-di oxo-imdazolidin-1
-yl'] - propi onam de Prepared by the sane nethod as
described in exanple 4 except, that (i) (S)-2-
t e/t - but oxycar bonyl am no- 3- 0@ f 1 uor o- phenyl ) - propi oni c
acid was used in place of
(S) 2- trt butoxycarbonylan1no 3 phenyl propionic acid

. o o
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+. Exanple 36
(S)-L/-(2-Fluoro-4-iodo-phenyl)-3-(3-fluoro-phenyl) - 2-

WO ¢RyAg62(81- net hoxy- phenyl ) - 2, 5-di oxo-i m dazol PAi/APD07/051417
-yl ]- propionanidePrepared by the sane net hod as

oo f%svlt%u%l-%gf%%ny?r e R rbRRiseh i SRR atg seggddess

sed in place of (2S,
thag %9%20%? HBWM%@%%S&HW APRTARYIAE BRI celiinger e sung i n
step 1, and (ii) 2- fluoro-4-iodoaniline was used in
CH%H@ﬁﬁw@f 4-bronoaniline in step 2. HRMG: Cbs Mass (M-
Na+) , 6 14.0350. Calcd. Mass, 6 14.0359 for
C25F20hR a3 Neo4 assaysEdkagaithedl Havein, an appropriate control cell is one which
(S)-L/-(2-Fl uoro-4-iodo-phenyl)-2-[(R)-4-(4-nmethoxy-ph
hasefﬂ)‘i Ibéenztreﬁrs%’c%‘%lfﬂ RRAM AR alnembrane homm peptide. Thus, for
-yl']-3-mtolyl-propi onam de Prepared by tﬁe same

exa?@glgI %ﬂ ?ET/O?S% 5 Glbhed c'e ﬁC]tgﬁ)h%SB Iggék él!ec),troporated or it

toxycar onyl am no - propi

e b e P ﬁr&ﬁf?mwﬁ P gy 3 emorare

step 1, and (ii) . 2-fluoro-4- iodoaniline was used in
homginggepde. LOm eritbilhin thpart ishfagiiligy pith farpeectapsandpgepargtion of
Na+) , 6 10.0607. Calcd. Mass, 6 10.0609 for
aproRB HRSEINNBINAOY any paiaripl as88
(S)-L/-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-nethoxy-ph
enyThe daprodidoxehodOaane irdemionlprovide many DCs that will exhibit the
-yl]-3-0-tolyl -propi onam dePrepared by the sane net hod

des@Sq B8864 4D, 't@th@l’f@ér@hﬁﬂﬂ% %ﬁ&/%m'olfuli’gaﬁeh@vbor (RkA &e DCs have been
telt- butoxycarbony am no-3-o-tol yl -propionic acid wa

trarf%ecg w tlﬁl %%%b?a e(h %I‘lmg,%%%twf are PILSSEBIL?F }} arallel oplate flow

oxycar bony eny e

step 1, and (ii) 2-fluoro-4- ilin mas used in
chayvbg& assgy ung ngk‘f ShPeataenith aékgér@j of tpporbresciongg geptido).
( MH+) 588. 0791 . Cal cd. Mass, 588.0790 for
Thes @mgmp@gm arpormiediop|oé DEG that have been transfected according to the
(S)-L/-(2-Fluoro-4-iodo-phenyl)-3-(2-net hoxy-phenyl)-2
metho( R f the (dh-onmedi g g P eknyrbporatdd SAdhi RIXA-codinddaiod sadéctin}, at least 10
-yl ]-propionam de Prepared by the sanme nethod as

timdeford HERe bollsexdBiher, 4ti@X afPtoll &1ddn 4pploffrRle @st surface (e.g., on a
trn- butoxycarbonylan1no 3- (2- nethoxy phenyl) propi oni c

sl1%qs-')og‘uze hﬁﬁ?l—t&m@* fl endothglial Venulef) than in.a controla%opaﬂation

oxycar an1no proplonlc

(e.gym B?%E%ﬂ%ffc?ﬁd?@o%i%ﬁ rﬁwéeﬁ??f *gﬁ% 3 %‘f’e N RR A B a8 ing for

I\/H—H) , 604.0745 Cal cd. Mass, 604.0739 for
&H24FI N3O +. Exanpl e 40
(S) L/ - (2- Fl uor o- 4-i odo- phenyl ) - 2-{ (R) - 4- [ 4- (2- hydr oxy
- et RO ) theheyontipn 2rcScagitdx of MhodaingT fodi hymph node, i.e., moving from
-yl }-3-(2-nmet hoxy- phenyl ) - propi onam dePrepared by the
thez‘o%ﬁﬂ ARt 41 Oshsecncd emph nbédfdlio wengaiirh eendfs f¥eeiph. Thad, which DCs
of tthE: m\QHﬁ@ﬁ( éﬁ%% bapy iaahBRntY; [t ﬁés@ﬁa[@t’&%f&f PYE 3P 1MJvé?1)L(10n in
) -ethoxy]-p enyl}-acetlc aci d prepared as describ

at lf%f S%Sea B;Hp n%ﬁ% g Fat OQntp L&%% % eﬁst 1 h QUL 2 li1011rs 4. hours, 8

oxy carb n1ho- eny yci ne

hourr§P @&gﬁfﬁ %4 gurs,,_é;é\%) St egnwé%\gﬁ]()%ﬁrg_&xf tlm 4n]@8ti(gnr I]ggs of the
Cal cd. Mass, 634.0845 for C27H26FI N3C6 +. le 4 1
iV B e BERbE Dl fucd Qoo (aavies KR Theny
)-2,5-di oxo-imdazolidin-1 -
yl]-3-(2-trifluoronethyl -phenyl)-propi onam de, isoner
1 Prepared by the sane nethod as described in exanple
4 except that (i) (S)-2-
tr - but oxycar bonyl am no- 3- (ﬂ%rlfluoronethyl phenyl ) -p
ropionic acid was used in place of
(S) 2- trt butoxycarbonylan1no 3 phenyl propionic acid

. o o
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m xture was stirred for 2 hours at 0 C. The reaction

m xture was purified by chromat ography over silica gel
w@e@diosnyrs el ut ed from 100% di chl or onet hane up POI/EB2)7/051417

met hanol / 90% di chl or onet hane over 30 ninutes

Con?ﬁnt ’ %Qd f t%f 1rt1ant1 ! ?oqlﬁi%] ﬁr t ?I[gg(lf-}g tolp?lpa%log Pheh
ht hal en- 2- yI hyl ] -car aC|d
extghily alifodgpigat @w)he YiRyas %@f@? Oﬁ@e SXRETSI VP Idoturiges raptpr where
1.05g9, 70%. LCMS: Qobs. Mass (MrH+) , 657. Calcd.
thahewsessi®B s ftherresoi4tizpsipptiaRnsect®neigther thamef geredAngnt genetic
of [(S)-1
modifizafibruof the 4eli. obhootidranyrtc VO aomythtjon prajubtdiby eiz-methods of the
2-yl-ethyl]-carbamc acid 9/-/-fluoren-9-yl net hyl
1nv@1§t'i&1r acquite n&P dsirablOftribRE Jvhile adbﬁmgQ{ B tiheneitdbdd genctic

m ) was added piperidine (6 m ) d the m xture
moﬁ#f'cﬁL Ptﬁ’l %Hle% ﬁlgﬂﬁiéglﬁ%lu gr &Igt;m%edl?ﬁﬁ rma égsrﬂb'ieeﬁ&y Q]!ld

0 over .sili.ca gel gradlent el uted from
“n@BU%gﬁé‘%' Rﬁ%bfﬁvﬁ YE{ AP acetate / 60% hexane in 30
m nutes. Concentration of the product containing
fr aB@qa@faf‘sth@ é@péh((dg)o thegpygyglon provide DCs that are both quantitatively and
L/-(2-fluoro-4-iodo-phenyl)-3-napht hal en- 2-
quayitat prebpiupeiaer tdeéhas prodpetd oypseiously kBO®N musthd@B Y may be possible
LC-MS: Cbs. Mass (MtH+) , 435. Calcd. Mass, 435 for C

to (9t didEdsBREXd dikded &S thaDsere plRsBuUIVrERctory 88 deatt@hCwlith DCs, such
Mass, 654 for C30H26FI N3Gb +. Exanpl e 44

as, @&‘%xg%rezn{e(a@ahg nr1dAo R0 'Iflwﬁhﬁ@yﬂprédﬂtg(?ﬁﬁ{ WHilOtE invention can

2-fl uoro-4-iodo-phenyl)

be %sequ Pr at ys‘i % %arl?lc% S 1tfg aﬁg b?%?%({ltt% p?@\j%%‘bgaﬁchocj Sther advantage

escri excep

. n|J|ne mas us 4- br onpani | i ne
progtd@g% ah Waer(t}qn)w I}Qj ‘ﬁ'pé#@%(gti t@?( wgptb(gh%fp 3RS @eeeted only to a single
henyl-acetlc acid was used in place of
lyn(ph) nade bubinsiesd wall beomy tamikiplq ympiriedssy whitedhny lckpagtasttp ancreased
acid in step 4. HRMS: (bs Mass (M- Na+) , 580.0492.
corCadt betwebm $X s an8d. &H04nd drus Ex prduee @ore efficient stimulation of
(2S,3S)-L/-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-mnmet hox
mﬁgmﬁngayﬁaT%eﬁsdlox0|n1dazoI|d|n- 1
-yl ]-3-phenyl - butyram de) Prepared by the sanme nethod

as ?@lséﬁfoﬂ{%? cdtdxya[ﬁta‘gé ?gﬂ%{l@ed]’ciyetﬁg ﬁ‘Rr% a&lﬁ{s tl?atf]j O3fQRéinvention can be

i odoani |1 ne was n plrace ronDan Inée In

adtwélésgere%g)ga %@@8‘%’)}6]&1&@@& H%%\@H it%l%égg%ﬁegorg%i t%gf administration

ézs 39)-2-[(R) -4-(4-Ethoxy-phenyl)-2,5-di oxo-imnm dazol |
of 3_ 1t pr E‘}hCP?nF(PLﬁdFJSQt@n allows thé¢ DC’s only to enter skin-draining
i odo- phenyl ) - 3- phenyl - but yram de Prepared by the sane
lynipdit tivolds arsl shemay inhedt 4 horeingppitern4tatelweetp thet haitlting immune
(R) -tertbutoxycarbonyl am no-( 4-et hoxy-phenyl)-acetic
resp@isd tovelSn wseekih-Aspbiacd dfcaidRant disolietDxaearthainyiloaih@ e more
phenyl -acetic acid in step 4 . (R -tert-

gerRb] U RAL RQPYAR ”‘Iﬁl@a\/@ﬂ’o&teﬁﬁﬁﬁ(w@ﬁﬁﬂﬂ {n) caggdd zﬂlo@&‘s‘ tﬁe Y% to enter
prepared as described in exanple 1 step 4 tor t

L A L T
sed | | ace of nethyl |od|de RVS:  Qbs Mass

offigient 06(5"26 iR oR i CSPRISS 1 anrarpypd %?W@lﬂﬁﬂf(t@éio the
.+. Exanpl e 47

skif.2S, 3S) - 2- [ (R) - 4- (4- Cycl opr opyl met hoxy- phenyl ) -2, 5-di o
x0-imdazolidin-1 -yl]-/V-
(2-fluoro-4-iodo-phenyl)-3-phenyl - butyram de Prepared
by the sane nethod as described in exanple 46 except
that (R)- tertbutoxycarbonylap1no (
4- cycl opr opyl nmet hoxy- phenyl )~ “acetic acid was used in
pl ace of
(R) -tr”-but oxycarbonyl am no- (4- et hoxy- phenyl)-acetic
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aqueous potassi um hydrogen sulfate (twice), 5% wyv
aqueous sodi um hydrogen carbonate sol ution (once) and
wheine2esce) . The aqueous | ayers were back expCHEP®A7/051417
with ethyl acetate (2 x 50 ml _). The conbined ethyl
3IC§ otre(,:‘ovgré t r aCt %8%\6 rfetgdlsléfgrtltt?%dn }\go%lﬁ DEsS thm re\{%mlfhra‘e ?eatures of
sul fate on top of a 4 col um of sh silica.g The
DCe thpt ge mﬂ%ﬁe&%%eae% o BeRET Qdap%awp_?/ €19 &;\gh expression of
resi due 177 . The residue was triturated with
CDEPchP8s 861:53{@2 , BILA-plagg |, pnd Hd-A-PR condsbiradasolegmnbigated in
solutions purified by chromatography over silica ge
Ex4rdgladd;i mainedanpiciod hotnol (&R Twntchianelt hapalon cgpaitiygad demonstrated
eluted in 1% steps from 100% di chl or onet hane up to

@sgﬂ@ anahd mafi%aAte b SREIRERRNR T CONS@RLIRAGA @(ﬁ)a@ﬁy %a@ e

uct” containing fractions gave a glassy resid

was di ssolved in a small volune of
‘ﬂ@sﬁﬁ%pgrﬁgtﬁﬁhﬁllé%)dl luted with diethyl ether ( 1 m )

ﬁggghf‘eger% é%d 1 t 10)Vc\%ﬁs|1ﬁ@§(;s') g%ftﬁrg:tg \%gé el‘r%gfogﬁlgg\o%gp moggho logically

filtration, washed wi th_hexanes and dried in vacuo to
sinyyjay gely tzfgeq_:,fé}lnd 1y a yariety pblygphoid and non-lymphoid tissues (see, e.g.,

i odo- phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,
Stebngling® 89 1 ) rdia Rev. i/ginnenal. 9y2F-2%) pengtitiberlls rapaihd enas petent and

colorless solid (81 ng). HRVS: bs. Mass (MtNa +) |,

pre€d2dQhtigéh preddntidg cMBSE\PGH 0Dt dells c42Hd-EiBElNENa@Brom
+. LCG-MS (reverse phase HPLC, C 18 colum, water /

Vo )
moﬁ%&&rﬂrtortﬂelr gzégﬁ%%g@{lfs anﬂggs%ssép%g?tglr)&bcﬂzlg%ts Iﬁ:%ﬁhE[Rb (%ﬁ‘ecursors

ForlH NN? ég)'v? dytgs ex_p§?g Cgﬁﬁzangl?ﬁ% Q)vhﬂe Ilaa(tﬁrgrd;eg I’étrul: %e%h% d% not. Also,

res ces e 49 (2S, 39)

majyre gﬁzﬂ%ﬂtla&ﬁ%s A n@@ﬁ,&ﬂ@ﬁw yvhgref{w( BPNoLY| 4 HOSFRPEHORRLREHOsINg
oxy) - phenyl] 2,5- dioxo-imdazolidin-1

cellsy| } - 3- phenyl - but yrami de A sol ution of (2S,3S)-
L/-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-eth
oxy pemp bétiglckH 2uiBawtimarkers khatatotistdi at-the different stages of dendritic
-yl }-3-phenyl - butyram de (prepared as described in

cel EorafiPdtRn % the RAdATe c81sQBd suliMhnizadas THbRIVRE Hbwever, surface
nmet hanol (3 inL) and stirred at anbient tenperature

mafl&?s (:Aan%ﬁﬁde&)-gﬁﬁng %@b‘lll {He t@?ﬁbﬁ' I%CQ% ) 1‘319%‘?{ s QsdPherein, “dendritic

concentr uo an uri

Uper-crit fluid c to ph
ool PR Uit ettt SCrpone o R msks: Wof Sapedigion =
C nodified with 35% wWet hanol in acetonitrile eluted
magyre dendgtic geth gad doephot exiets ablogplerre @b ﬁl‘}fdﬂﬁéfe‘(ﬁ/é%at 18 CharaCte“S“C
col l ected and concentrated in vacuo to obtain
of rigBBYre/ dgndritic cell or a monocyte. For example, a mature dendritic cell could
(2-fluoro-4-iodo-phenyl)-2-{(S)-4-[4-(2-hydroxy-ethoxy
expresRTED8A hut 20b€ DIl O xohigh ozl | di n- 1
-yl }-3-phenyl -butyramde (9.1 ng, 18% The conpound
el uted second was identicalpqeth (2S, 35)-
L/-(2-fluoro-4- |odo phenyl) 2- {(R) 4-[4-(2-hydroxy-eth

'UI UAU=T 111 UOILUI I UI = J.

—oxy -pienyri—275
Cell {3Pe- 3- phenyl - but S¥EfFdearkers 9. 9 ny, 40%. LG VB

HBgn&@bEﬁt}wanﬂz.3@Dﬁﬂﬁutes, Cbs. Mass (M:Na+) , 640.
Cal cd. Mass, 640 for C27H25FI N3NaC6 +. 1H NMR

MonbMe- de, 300 MHz{Dd#+-4,ME+8CI086+, 1) 1618+, ®DF4s, CDHD+
4.84 (s, 1H) ppm (characteristic resonances). Exanple
50 (2S, 39)-
L/ - (2- Fl uor o- 4-i odo- phenyl )-2-{(R)-4-[4-(2-nmet hoxy-eth
oxy) - phenyl ] -2, 5- di oxo-im dgzolidin-1
-yl }- 3- phenyl - but yram de Preegred by the sane net hod
as that described in exanple 1 except that (i) 2-
quoro 4 |odoan|I|ne was used |n place of

o .
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used in place of 2-(2-brono-ethoxy)-tetrahydropyran.

HRVS: bs Mass (MrH+) , 646.1 208. Cal cd. Mass, 646.1
WQoB7021278C29H30FI N3C6  +. Exarrpl e 54 (28 3S)-  PCT/EP2007/051417
L/ - (2-Fl uoro-4-i odo- phenyl) ((R) 4-{4-] 2- (2 hydroxy-

0x0-1i m dazol

et hoxy) ethox
Immgiuye dghigingel bt OB B e Rl iy ChRE S it

d bed t that
?‘F’e) Cor L but oxyear SBRDl Spa2 Speset the
{2-12-(t hyd - 0. t hox t hox
Mab"r’f% Hﬁ‘%@rlt(&&gi |r2 gcé§1%§%}9§edyﬂ%)§é%52@)gq DR+ 4, 3BQ++

gf%tﬁgésd?gt8§¥gn&§2@¥L3§§§£ ggbﬁyﬁhenyl} acetic

L) +

aulu Y LCIL

But oxycar bonyl am no- (4-{2-[ 2- (tetrahydro-pyran-2-yl oxy

) - enha¥ D@t ROKYtent R RE¥HEd REGIhAuRIDTs M%nﬁﬁlﬁ%él%ﬁy a®nly
descri bed in exanpl & 48 except that 2-[2-(2-

S A R i ] *@%ﬁ%%&%mn

ren&@M Ng%%e _ggﬁ%g%%iijj Zﬁ\gﬁé glgfggl)rwgﬁ%s hggez belenls own ?0 be superior

L/ -(2-Fl uoro-4-iodo-phenyl)-2-((R-4-{4-[2-(2- nethoxY

to igipusp)Get WgRducingyh 6pN rasponsss ¢ i angrireyed Gagiprevide all the
-yl ) -3-phenyl - but yram de Prepared by the sane net hod

sigeals hévassade®e T dwdldiciinatexang ipeoliferiicepin ¢dughst( imymaure DCs are
fluoro-4-iodoaniline was used in place of

repdribd @Baidc ref\Gatory 'Bells ahd tAeeby {o ihdddtoletaBEd i vitro as well as in
butoxycarbonylanino [4-(2-{2-net hoxy- et hoxy}-ethoxy)-p

5a e |
PR AR o AP RN Slehai LG B

M Bie Wﬁ%&fs SPBBIM  4 BT AR P

vztﬁorr})?ég( 5%| g ) gntigggégésleg‘wggf b% Wgshe 1r v n?‘l%g gm cel(fs e ucated by
br ono- ethoxyz 2- met hoxy- ethane was used in place of

thege PO's birorb cdistoxhich theserlahy bavspyesgnted HRNEN aod svinels will
(M+H+) |, 676.1 306. Calcd. Mass, 676.1 3 15 for

recCROHSAE] MBigon as a Eesalphare many applications, including research, diagnostics,
(2S,39)-2-{(R-4-[4-((R) -2, 3- Di hydr oxy- propoxy) - phenyl

and thérapy di 0x0-i m dazol i di n- _
1-yl}-L/-(2-fluoro-4-iodo-phenyl)-3-phenyl - butyram de
Pregargad % a{r}g ﬁlfgapf or@{rgaifrﬁl‘?t gs%%& ra!n@ ¢&ds Hﬁﬁ@ﬁi?fg%cﬁate mature

114 except t uor o- oani’l'i ne was use

deﬁﬁ@g c?]%{_ 21}1%%1%5@21!3@@@%%{1%3&% I\)!&aglslw %P @e fv@ggﬁfogrceﬁs belongs
C28H28FI N3G6 +.. LC- MS &@everse phase HPLC, C 1
to this| catesorned erdingly dheines beca greiicasaroh: direted tg Heshods of
m nutes, Cbs. Mass (MrH+) |, 648. Cal cd. Mass, 648 for
ger@miﬂgmtm@@ndﬁtid—bdﬂmﬁoma Quéces.30tvids )hatﬁ—beb@.dtvqloped by
(s, 1H), 8.52 (s, 1H), 5.02 (d, J = 11.5 Hz, 1H ppm
whichhah@eire DSt dag be estnadeesiparkk &0ml £sibidble tissue source containing
(2S,39)-2-{(S)-4-[4-((R) -2, 3- D hydr oxy- propoxy) - phenyl

pd prg@ésdi“c@f@aﬂdﬂlﬁ@l%ﬁ{ﬂtgdi Bz Witro to roduce mature DCs. For example,
- (2-fl uoro-4-i odo- phenyl ) - 3- phenyl - but yr am de

sul%gg té?ll &)uic(ege)mcil b%g@na%'o3 c%'llg yp%?l%ﬁgraptglg&ij 51%%61?1[1)? IEé{llls
Pl gfl'aéietemwgh"&?ﬁ@élﬁr%adéos%ﬁ O Yoo Halraflspdhe isue

nnDI) mas di ssolved in nethanolhg 10 M) and al | owed
soures 1§ piperiplsraldgoorbipsoraicleanprille(iB @}rthreatﬂ&wesmw g fresh or

by warm ng to 50 C for an additional 6 hours. The

sol vent was renoved in vacuo and the residue was then
purified by super-critical f%#id chr omat ogr aphy usi ng

a Chiracel OD columm el uted th carbon di oxi de at 100

bar and 30 C containing 35% nethanol in acetonitrile
eluted at 2 |nL/n1nute The second el ut ed conpound was

T | o T e 1 o I
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et hoxy] - phenyl }-acetic aci d.

(R)-tr”-But oxycar bonyl am no- [ 4- ( 3- net hyl - oxet an-
wW@2007082i0xYy) - phenyl ] -aceti ¢ aci d was prepar edPEBEP2007/051417

descri bed in exanple 48 except that

fro%en? ,rzlg rrg&eﬁ:) e%ﬁhoxy S c%] orrgﬁ;%? OB yc\rle\%?]e ;lilrs %\%{eﬂeg haC eef?ectlve
: 8.1 202. Cal cd. Mass, %120.
am@gﬁ |_q§ 8 [grq@ agfor %ﬂ?ﬂﬂ@@teé @r((vg agé)(hf erentiation o non—stem or
L/ - (2-Fl uor o-4-i odo- phenylz -[ (R -4-(4-net hyl car banp
progpmitcn g eughl are tirnanefe exwlyi sepatated (fiogi the rells of interest. These
-yl ]-3-phenyl -butyram de Prepared by the sane net hod
met®dsleednotyadn ile xanipdescriddéxicpt fot batmple, in Romani et al. (1994) J.
(H) -tertbutoxycarbonyl am no- (

Exp-MzEL hgb: C@rﬁﬂ%k@hh@%PDeﬂw MACEI4: 698506, Was used

in place of
§/R2)¥(n§/ {om ﬁﬂoﬁ({/ﬂi{&@l{tg eqlfigae@g gmgrgatléf% lgdsaﬂg gsroﬁtlt&y ﬁi‘[ﬂ p%npheral
TR e T AR P 5 e

exanpl e 48 except that 2- chloro- L/-methyl-acetam de
fromalgul@@@gewﬁ pmdg@té obwhgle(bjoqglr Srisalthndoapys by density centrifugation.
tetrahydropyran. HRMS: Obs Mass (M+Na+) , 667. 0820.
ThCBBWH s dvilsrsated 8 1thG8 24l ctiove @DRAHR 6 FisdiacBe makrscgphpgeecoortly
(2S,39)-2-{(R)-2,5-D ox0-4-[4-(2-0x0-2-pyrrolidin-1
stimiylati@d ey GPRERY) In-tht pred@ielor dbdende of interleukin 4 (IL-4) and/or IL-
-yl }-L/-(2-fl uoro-4-iodo-phenyl)-3-phenyl - butyram de
13, Pbm&@pm&mfa@%tm@%m%r@ﬁégr iP&Ahd EnB3RIRAE PEMCs

except that {R)- tertbutoxycarbony am no- |

are cu ‘Uére XDt éjrr)é/ rru?el sk éS]? Yha FLARYasoRNE: qydal/s p?e%‘éra%ly about 5-6

was u place
day(s R?odafg%&ce grlgjlt Y %6% Eliiye %p%té)ézftp@tig% §ié}1§1tcrarall tt])e %gv%n% (ria%fn4,25, 6, or

(R-telt- butoxycarbonylan1no- [ 4- (2 0X rrolldln-

7, andymosg predsrghly pheayyd pr @ b adlitée, & Fmsem\ asd Ly angd/or IL-13
nmethod simlar to that used for the preparation of

may By ptastathnthel roxdicarad drytinaso Nibe 4irstahdox yqehadyilgdlingi rSach
in exanple 1 except that 2-chloro-1 -pyrrolidin-1

methblds efchab@enen Wasartised i n pl ace of i odonet hane. LC- MVS:
bs. Mass (MrH+) |, 685/687. Cal cd. Mass, 685/687 for

o/ o3 p e bamra A d bl proliferatis G4 precyysers
di g o
m ) lrﬁ'@fﬁﬁ%s%ldb@ﬂ%%%wﬂ% HEyPE UG PErdd o
Prepared by the sa as described in examp
\@-ﬁ@%mndtlhalﬁ (@(1:@} €24 W@ 97{/291§2{ %ai](ust]o and Lanzavecchia (1994) J Exp
- but yl - di et hyl - si | anyl oxy) - et hyl ] - am no} - acet oxy) - phe
Merdy17%:1109bBowryicdrhdh4adi Lo Mkl 8¢ 3&cBdremae als@803)n/.
pl ace of (R)-tertbutoxycarbonyl am no-{
Imlﬁwiag: M%% 2?184 M?EQ?D}/ Caker? hinesportedit thady('s gdrenydd byathéd dpproach
aci
apphsSraliés hbmbs &f&ly hadlédmeldWbawdeh 0¥ MXvqet dnk br Mgt (ﬂe fully

cet oxy) - pheny ]- telt-butoxycarbonylam no-acetic acid

d1f%?éﬁ_?{eﬁ?&5t%d Fﬁﬁy %1%% £ 'agc? ﬁre‘v@rsﬁﬁ? %{)l% If@seé%e[}%tobﬁﬁl%d using

auto%ég&sgqqu%%ty%g(g}nﬁlglgaef f{lgbél slg’)t?nn E]l.tg 5 aluratlo Jsle eg., fﬂo%rla%l et al.
2- (2- brono- ethoxy)-tetrahydropyran HRMS: Qbs Mass
(190 fM-Reuaynunoly Meth. 1961 b¥/-1:041Begdenvia g5 (19961 J. Inyniy s M@ﬁ 196: 121)
Exanple 63 (4-{(R-1 -[(1 S,295)-1
- (2- Fl uor o- 4-i odo- phenyl car banoyl ) - 2- phenyl - propyl ] - 2,
5- di oxo-i m dazolidin-4-yl}-phenoxynet hyl)-phosphonic
acid dinethyl ester Prepared by the sane nethod as
descri bed in exanple 48 except that
(R) t ert but oxycar bonyl am no- [
(dlnethoxy phosphorylnethoxy) phenyl ] -acetic acid
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yl)-3-phenyl - butyram de Prepared by the sanme nethod as
described in exanpl e 48 except that

w@ bosA9d2e8 t but oxycar bonyl am no- 3- et hyl - but yr PCT/BR10d7/051417
mas used in place of (R)- tertbutoxycarbonylanino {

etra X phe e
or e HHRA R Ol o) B G RS o
524, O or 4
. oipsingByY 5{345 S 146G R OBy V. BHEHYT) 13- SO%-3994 i dazol
idin-1 - -L/-(2-fluoro-4-
i od¥hile 9f tBe pteéﬁylmmtlym ausi teficallysprapared frpmelfaviéd oby
the sane nmethod as described in exanple 48 except that
mohedytdsy tiendyitiacbidnyhyaaiso be prepacyddiop bthpy telacy by f@cstmple,
acid was used in place of

CDBR) stbi eyt 0y E ARy At dd@m{iftthelart FRtKaRkyEion MW &partsion of
yl oxy) - et hoxy] - phenyl} acetic acid.

f : vyl ) - t
cﬁg%i ge@a%tgﬁggﬁg%%? gg@{ ﬁ}%ﬁ 1%\17%1:%}{% #ﬂ&ﬁﬁé’ beRRERYL L, BF€BE No.
51g-@s{%ﬁopropylbenzaldehyde (840 ng, 5.68 mml) was

7 ved in dry dichloronethane (2.5 m ) and treated

wth trimethylsilyl cyanide (756 ng, 7.394 mmol) and 5

cr y§Patsstem cglly eari begislated Atprnh bercananew gollsorihyypapging the bone

m nutes. The reaction m xture was then concentrated in
magrawuslls o1 ptherfoerceo mebrintibodick whigh herdsoiveniedreefls,onel( &) for

was treated with 7N ammonia in nethanol (7.1 m _,
exahtbl& ZaTaind @DE Reia{Bdelis) and sErISe deltsupenBIBElR) (REQOR, Biaba ef al.

40 C for 20 h. The solution was concentrated to a

(19]?% T P! BRLAUR: (695-185) g){u(ﬂah'()D?;Eh %eﬂ@cl:e{nod@ d'b@a?ih&lﬂ?om a variety

rom (ii1) was dissolved in .

of sourc%§ ne ud%ganlgd dlgl %& %%ng %narr%o %Ian% and mo 1Thgd§ r}%lﬁera?glood

was concen a vol une O pr oxX1 ma

d titr ncentr H 8.0 t
%103 % @ﬁ;ﬁxﬁ F%,l @0041110 & oy %t'ﬁ??ﬁ% TR R
(|||) was dlssolved in 1IN a ueous sodi um hydr oxi de
Paqzgsny aal. (20040 Jnden. Medmé?%rIS(J}liAHmet yl. G995 pStdindxedkad 3 (suppl.
(7.1 m ) and cooled in an ice bath. To this mixture
3): \es 1 @ dBrainrcbi € 199030 Jlienyddieard Gt end 86 ler o) (1 BSQ@20c¢. Nat'l. Acad.
mol ) and the mi xture stirred and allowed to warmto
Scia9digeptyoggnperature for 2 h. The sol ution was
concentrated to renove p-di oxane, diluted with water

(25 ﬂ34) stefﬂac% § et &ffgfeﬁhg%éi ifd H@ﬁdr{u% c)éggﬁy [Hou%atﬁféqhe cells

bac extracte saturated aqueous soO
wit (SRR, yé%fuzesg e ﬁ%ifo%l“’”'e;\%%g@f}ﬁ%@eg%g;@rﬂ S Fraba et

rogen sulfate and extracted wt acetate
al. 5%9%4) ) Exprtdedt dribi 19 - bi0ghdaseriese thae:'t »slfr\ﬂéi%erawaél@n@& gpurine
sodiumsul fate, filtered and concentrated in vacuo to
steigiogls into dendritic cells by incubating the stem cells with murine GM-CSF. In brief,
te/t-butoxycarbonyl am no- (4-cycl opropyl - phenyl ) -acetic
isoREIddtdnT Qelfihre InbuBate®ivith bitvectdilamti@ne @g&ﬁlﬁn@tﬁne GM-CSF,
(2S,3S)-2-[4-(4-cycl opropyl - phenyl ) -2, 5-di oxo-i m dazo

preféilh‘tﬂ about 20 nfg/ml GM-CSF in standard RPMI rowth med1um which js replaced
| uor o- 4-i odo- phenyl) pheny butyranlde

Wl‘[%{ gkll élﬁe?ﬁm? B.]?Oql‘[ B creg r}f}%@f“?[h@%?&q% /43\4 g[ﬂhgﬂ lg%@fl&f s s1m1lar ranges.
Af hﬁ?&@%@w@e@? 7 B3 ot Bis obleaslh S s degessed by

The residue was precipitated from et her/hexanes to

gi ve
(2S,3S)-2-[4-(4-cycl opropyl - phenyl ) -2, 5-di oxo-i m dazo
idin-1 -yl]-L/-(2-fluoro-4-

I odo- phenyl ) - 3- phenyl - butyram de, isoner 1. HRMS: Cbs
Mass (MtHH) | 598. 0998. Calc% Mass, 598. 0998 for
C28H26FI N33 +. Exanpl e 67 |
(2S,3S)-2-[(S)-4-(4-Cycl opropyl -phenyl)-2,5-dioxo-imd
azolidin-1 -yl]-L/-(2-fluoro-

L - ~ O~
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acid ( 10 inm), water (20 m _), brine and the organic

| ayer was dried over sodiumsulfate and filtered. The
waodovem278vas renoved in vacuo to give (4-bronoP@hEPR0D)/051417

te/t-butoxycarbonylam no-acetic acid (780ng, 100% (2)

exp(refsgd)nm% grq’e reymar%?r/st %l? g[ﬁlr lP ylﬁ d[c]r?dra[%ceéelllcs: At ih%n be
t hyl f 15 m d to thi
Jé&a@a %@g&wﬁw ng ring %%%@r Gég%jnel g"d\éqﬂ?ﬁﬂp)m the art

fol |l oned by benzyl bromde ( 281 m _, 2.4 mmpl) and

st i Humag (G5t ihamewpaictiamsimeeslls campled be drfﬁerefrmatee i oiirosby

The reaction was poured into water (50 ml ) and
culaxingaled edls wiithhhieiidnyGMaCBF ahé TNE-x (46, d. ¢l $zabdlee, @ufdvas) J.

extracts were washed with water (2 x 20 m _), brine,

ImALAhsd1 Y 885 §9§6 IEI)_mfﬁlH{aEEGM @9 isfuiskd a1 sﬁﬁ'ulhmaﬁ%&h aidl TRYQS can
of silica gel he filtrate was concentrated in vacuo

als?ﬁé_ﬁdet(iqﬁ aﬁ(ﬁﬁlﬂgé"s%}\ﬁerrﬁﬁ%e@ul) b],cﬁgatfe %‘ﬁpat/ﬁ)ﬂe ﬂgn?h gblég)

br ono- phen but oxycar bo am no- acet |

an@?ﬁ%@ﬁ‘%&b H%fl i (fnrgtg Bk oedstia similamdese Hoegs o difyrgntiate DCs.

enz§ ester g, 3.6 nmmol), nethyl vinyl sulfone

WQ 2683479 alsmdleclﬁﬁﬁﬂa)pmfﬁéq; foadremsying ylengeibicoells bgpolpgng peripheral
nmol %9, tri-o- tonIphosphlne (21 7 nmg, 20 nmol % and

blobd iceltshanidamiinleing 2or0C PB4~ HldodBpmembdr cnlly followetlibpedpansion with a
acetonitrile ( 18 m ), degassed and refluxed for 8

cohiBitiiitfon dd@hntatapoadticpadwadhetotslang caokinte (80 nmg, 10
nmol %9 and tri-o-tolyl phosphine (21 7 ng, 20 nol % were

ad dﬁgroggﬂl pREt %bﬁ&tféﬁrﬁp ﬂttﬁ@'zzoys%mgcg&tes th odhﬁ:%ﬁ 'O?Fhature

was CO SO vent renoved I n vacuo an e resid
|ed chr
den‘é@% 8|%§1r11 rP grgnr%g ﬁg g%% %fon? R )}Jlrl‘f)g%egﬁzgtcglls having the

hex n to affo

potepijal g W%%%ﬂw msrABhaes of dendrivicret Kharaglanistisny iThe mighod
| )- phenyl]-acetic acid benzyl ester ( 1 .2 g, 759

requiys Wﬂthg) Hernamasyredesdidic eednmathmg dagdritic cell maturation factor
tert-butoxycarbonyl am no-[4-((E) - 2-

comahingEN. furgpeani Raydn) Ppbiesatibl EBEROI6C3930 @adien thel production of
ester (1. 1 g, 2.5 mol) in nethanol/ethyl acetate

hurhai dendribi@ cBily by VRSt &Hfu@ﬁg hoirdah A1 34" gRAtoPDRId 08Ms (i) with GM-
pal | adi um on carbon (200 ng) added. The atnnsphere

CS?bgl\f it e r(xgaf?lﬂllﬁ P al th Rith VM- él?egﬁ)ﬁnanon

t%rl?
the reaction m’'xture stirred vi gorous

at anbient te The reac ur.e .was
or Bite eheinGitps Gt PR Pt el §8 %@3@&5?29{1 %2 e
vacuo i 0 give te/t-butoxycarbonyl anm no %
mappsptioaRd Sgndrgin sells by gryagnenhen vateR P 14299 (Ssé’@teﬁ@Publlcatlon
949 . HRVB: Cbs Mass (M- H+) , 664.0778. Calcd. Mass,
No6BHMANTAG49 DicadlR8 HPBrIch3I0B Brodudipg NiRn(HDMBO chelritis GOl Iivbiz )
dH 10.1 1 (s, 1H), 8.56 (s, 1H), 5.02 (d, J = 11.7 Hz,
tradsifhrmide Bdm4tSpoidiid) stpmelcldloaed &k idsffdrentiation of the stem cells into
resonances) . Exanple 70 (2S, 3S) -
deﬂdﬁ’u@ %el’ﬂ B&QELﬁﬁﬁe inqqé’dlﬁ’llﬁ%}ﬂalmgg G- E@F( 4. Wﬁéﬁ%‘ﬂhéa@ﬁﬁlNo

phenyl | di oxo-1 m dazol i di n-

2004%(}3 8§%€P gﬁ@%ges %&tﬂ%cﬁrpgg éé)%f ]t%ﬁ %? sta%tlgl C& ﬁ@I f?ei(%l L}?oi)&latlons

descr N exa € se

of ]§§§ ap(ﬁ&gggmgfgg)f:fo (l)nlgl(telgehgag@ﬁgg]r 1%183 t rate Ilylye/l%l?cfJ cells are isolated
pﬂdz met hanesul f onyl - ethyl) hen ']-2,5-di oxo-im

fTOHbPaIZl@m pnd DCy jate sgparpied diam Bug peraratiga, %o aneécémms@@tﬁér

2. HRMS: Obs Mass (M+ H+) , 664.0763. Cal cd. Mass,

664. 0773 for C28H28FI N3GBS+. LC-Ms: 1H NMR (DI\/BOd 6,

300 MHz) dH 10.1 8 (s, 1H), 8 61 (s, 1H), 4.93 (s,

1H), 4.87 (d, J = 11.4 Hz, ppn1(character|st|c

resonances). anple 7 1 (2§

L/-(2, 6- D'fluoro 4-i odo- phenyl) 2 {(R)-4-[4-(2-met hoxy

- et hoxy) - phenyl] 2 5 dIOXO |n1dazoI|d|n 1
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hexaf | urorophosphate in step 4 . LG MS: Qobs Mass (Mt
H+) , 640; Calcd. Mass, 640 for C25H24FI N3O6S+. Exanpl e

W 2007/096278 PCT/EP2007/051417
(S) 3- (5- Brono-t hi ophen 2-yl)-2-{(R-4-[4- ((R) 2,3-dih

subbp R RRATS. PR ohon Sng R oReARR- bl B2

t he same nethod_as d n exanpl 14 except
anttqw&tes (9 yenaqvept 361%3%5@5@5/%%3 thaé%%trsmsegﬂliw hagsbrstia
73 and (ii) O-benzotriazol-1 -yl- L/,L/,L/I",[V-
incoypotatest brarpiarpydcediegloses maymads dxamplyriog dmgwmﬂ@um CDA40L,

used as the coupling reagent in place of
int&Hdoem PaiH2 awladptidbnaliyt TNF; &/ , L/ ', L/ -t et ramet hyl ur oni um
hexaf | ur orophosphate in step 4 . LG MS: Obs Mass

( Ml )s knofvnli@;thCavk, Gidse MASSs fof dikRrdrPtatife SERIBIEhNBEBRJoytes
Exanpl e 76

mt(g §%I}%111'{‘[IC Qgﬂ eny?l?r g nga%c'} Ioggtlgﬁi[ﬁ)éé }rof%l ({igg)eﬁtd’s;tl&:)ﬁﬁérg 'aH(¥ g&e?lxﬁlom

oXy) - p! Imd gz
- 3- P
d1f§%et\1%g)§ g'é g% EEF:P Fﬁr @I{g% 1r§%t1\é§€ 2(%}{ ff%{lf ?aln)easfeutrate
-2
eaoiiéb’EOkWtVbl%ylé srusethin datsravesthewptigphdee Jor 45y gartisaias cyokie.

was used in place of (S)-
2- ( DCsof tHeuovaiod nydyriet deoixyd fotmorellb abamell {@nma pinhia ewor, or
-2-yl-propionic acid in step 1 and (ii) step 3 was

map ?E: Eoggaﬂ?ld fosn delBcIbitdiesd behawy aShep ddnor, steh as ot élanle, from a
0

m0u§e20rfa! d{%r or inkREQ tHQ ﬁﬁ‘ﬂﬁb&ad'f%ﬁ&mkc) pngcd:l‘&fr cgllspm?anYﬂlﬁE rI}ﬂ:ludmg
- carbam c acid te/t-butyl ester

hur%lansf ?u%éec { Q&S teh 0 ?re%g(é gfl$)su?§tanc8s }Nﬁl@% g} ge heriaatopmgsw (ie,

roaceti acCl ure

at 0 Cfor 1 h he react i m xt ur

hergHRRRIIHY REISE) T SUuheh A e a&@@%&éﬁa&cﬁﬁ apd GiM-
cold water. The aqueous suspension was neutralized

CSH ¥ ef&mvmté@lura@g bostopaidiie fctoa thbhadrainséired ey be getermined
basi c then extracted wi thdi chl oronet hane (three

by monisiing {hheclt difturered] of gdividuakxb maohsthedi@ords ibelg admiinistered.
sodium sul fate, filtered and concentrated i n vacuo.

Typibally, @8dadbom@stoRiuch bed-OIF eh OVRUSTARME s@uBir t6ithd ERage
gel gradient eluted from 100% hexane up to 100% et hyl

uscl4& 'ir@ﬁtqnéhgld?lgls ML RUESS frgﬁmgegghtlgﬁﬁv}lﬂlrba@gtohb Go8ft® duehn example,

con al ni ng ractlons ave

gi:zoa{fé 0%/141 58 @ﬁl&ﬂ\f g Mﬁér 4? %_)p%/ relly(g 2 t%@ar%ﬁés%%glggratrg rémoval
(MtH +) , 386; Cal cd. Mss, 386 for O 4Hi  3FI. N3O+,
of q_ogrqgglss%@ IW§%SG (tlmgpqopgmon gf)gendgéqc «all pragyEsorsg 5S¢ atent No.
C25H23FI NMAC6 +. Exanple 77
6,47 583 tea¢ies Fhaidospgds piod - Phei300)mRrdgrans daifyafof 3ty 3l daysyand
- et hoxy) - phenyl ] - 2, 5-di oxoi m dazolidin- 1 -yl}-3-(1
dosa@esyoYMILA$ N 02440 thidds@pme daily the 470 18 dapd tebulot wénificant yields of
(S)-L/-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy
deﬂdggi@ggys),- phenyl ] - 2, 5-di oxo-i m dazol i din-1
-yl }-3-pyridin-2-yl-propi onam de (prepared as
des Ln - le .7 :
i ok lsrormepRiR R e ke B ® s I nkiod Bavigye
aci d 70/ and the mxture stirred
corp o] i oeriid i o B D BB Skt o
vacuo and t he resi due was purified by chromat ography
miggQliplogiy] ¢edlbiglery.driedicenttryeindtipanmelngy10bob which are known in the
di chl oronmet hane up to 10% et hanol / 90%
di chl oronmet hane in 30 mnutes. Concentration of the
product containing fractions gave
(S)-L/-(2-fluoro-4-iodopheny]) -
2-{(R)-4-[4-(2-hydroxy-etho - phenyl ] -2, 5-di oxo-i m da
zolidin-1 -yl}-3-(1 - oxy-pyhdin-2-yl)-propi onam de as
a white SO|Id (40 ny, 78% LC ME: Oos Mass (MFH +) .,

~N A B ~ N ~NA r NA™ 1 N RILA p— o —
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Prepared by the sane nethod as described in exanple 48

except that tertbutoxycarbonylam no-acetic acid was
wais@dovar7pl ace of (2S, 3S)-2-tel/tbutoxycar bonyPEnEPm®O7/051417

3- phenyl -butyric acid. HRVS: Cbs Mass (M- Na+t)

536. 0088, Cal.cd. ss 536.-0089 for Exanple 83 .. :
ar B Fanipy. FRiG e SR BT g e B ERTRRa rion g diggrioed

. -ethoxy)-phenyl.] -2, 5-di oxoi m dazolidin- 1

in the %@f@ﬂ@ﬂ%ﬁ}%@w r%m%a%oW% 4188 BJOLHELAR e ONBYG oY
as that described in exan‘gl e 48 except that (S)-2-

LAB@RATHRYt MY Ak Bongditaer (1683); MPRRHNT BRATACGOES BEMPLAGISLAR
used in place of (2S, 3S)-2-

BidreGt-(Butubey eaa/balsy {1887 Noth3 s@ive MW E FHnsyx Esizaeibdodén(Adagdpmic
1. LG M. (bs. Mass, 556. Calcd. Mass, 556 for

Pre§2 2hE2# N8 @opra cRXANMRPIR B&H (M. MacPherson ef al. IRL Press at Oxford
S) - L/ - (2- Fl uor o- 4- i odo- phenyl) - 2- {(R) - 4- [ 4- ( 2- net hoxy

( o-pheny1) -3 ({
USRI S RO B e !
Taflgr o8B b Eg'n?&é@%@%\;%@{mﬁkﬁeﬁ%&ﬁ%&e ods.

used in place of {S)-2- tertbutoxycarbonyl am no-

(1988 PhEAC- Y BRPIIRS A &ABERMFORSt MANYAL gierlqw ppd Lane eds. (1999));
O benzotriazol-1 - yl-L/,L/,L/I",/V-

and' AS(M/8t CralietUTyiue A € ngstorely wrh (18X3AM.| ur or ophosphat e was
used as the coupling reagent in place of

O barzedd headif) “td tradfedt? ot-Firdnkfeclidn tretoratvahd Hitddesticnrof one or
hexaf | uror ophosphate in step 4 . LC M. Obs Mass

mog\(%égg%réoug glzgleic%icﬁ% pMR8Scletids 1R HeZRHR2aFANB R0t includes
intrg)_dc'%&(lft%h{i& 5&611;‘%%%1&%{% :ﬁ%]a:t %’p_%(%}[g?lje\ﬁ%c%ﬁ%yp[ﬁg RO 'aQiIa%mf)loiyhlzlcleotide

O0Xo- i m
/ - (2-fl uoro-4-i odo- phenyl ) - 3- net hy] - but yr anj de :
ca eefB‘QFeééedbyﬁ pedighaliofhdies 1&@9%@&!1? peatd W%%ﬁﬁma@ety of
114 except that (i) step 1 was perfornmed as described
techiiqessastph as g@ectrapatition] eogeystug priotervbased, Niid-based and cationic
IV, IV, IV ,IV->]s(tetranethyl ene)uroni urhexaf | ur or ophos
ionfaatdenuwisc adé delasery benmploxgsl ving vee@ge Ngenicrgupl delévens, and various
O benzotriazol -1 -yl-L/,L/,L/",L/-tetranmethyl uroni um
othBexaldiguc@r ophosphate in step 4 . LCMS: Cbs Mass
(MtH+) , 586. Cal cd. Mass, 586 for C23H26FI N3C6 +.

(S MO AR e dmen Rl o nesny: 8 PRRPRS PO Apdppd iy D€
hol i n-.4-yl - et. - _.phenyl ] -2, 5- di.ox0- i m lidin-1
o i o Bl gt e  BR B By

the same nethod as described in exanple 1 except, that
mogified( gyeans congining gagiRy SEY BN 26lRTHB SN BY¢Icts peif seguence
acid was used in place of (2S, 3S)-2-
which/in tbyo noxdyiosrtho gsdogyricrnd 118> @ihlenryis poegeny i mossiblychlsoalstipg the
1, (ii) 2-fluoro-4- iodoaniline was used in place of
phehrobpo b i delin@n bihesivefls it rdad td hmy dddition, deletion or disruption to a
(R,'S)-tertbut oxycarbonyl am no-[ 4-(2-norpholin-4-yl-eth

celpé(éfﬂdo%&?(ﬁﬁé lnlicRE6G3ds C Sabl ImWRendS&h i an iﬁ’tlr@cﬁl%ec@?ol nucleotide
R)-trt-butyl oxycar bonyl am no- 4- net hoxypheny gPIym ne

(

} ep. . . . .. . .
ople BRI e poHeIR g RSt FORBS LPHHBOT RS
cor;?f%—@l Qggﬁ;{ l}og‘ﬁg%llf(g:r ir?t%:gr%te\gqr?to %rrg 1acr0re1%f ‘ﬂf’e lgocs)‘l ée?lmglbh gls g'n

(R)-tr~-but oxycar bonyl am no- [ 4- ( 2- hydr oxy- et hoxy) - phen
extygc %@WU%K‘F@ (-g1. 2 masgnid Bora nyphesic pr mtomﬂdangcrhr‘qmmme-

m ) was added a catal ytic amount of concentrated

sul furic acid. The reaction m xture was stirred at

reflux for 3 hours. The solvent was evaporated and the

crude (R)-te/t-butoxycarbony|.am no-

[4-(2-hydroxy-ethoxy)-phenyI%Lacetic acid nethyl ester
(0.836 g, 80%yield) was carried on to the next step
wi thout further purification. (2) To a stirred
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tr~- but oxycar bonyl am no- 3- net hyl -butyric acid was used
in place of (2S, 3S)-2-
WO edovoroxycar bonyl am no- 3- phenyl - but yhc aci dPCTIEB106pP051417
1, (ii) 2-fluoro-4- iodoaniline mas used in place of
4- br.ompani | i.ne.in »
(R & TRt RaPhhy RS Bbietolp a.c5! et hwhsen gy grmes
. was used in Iace of (R-ter | ox Carbon | am_no
in yeha Y Wéggﬂﬂé 1) aheﬁ%m%wr@?i 56% st ymﬂ?é ed genetic
(MtH+) , 497.0476. Cal cd. Mass, 497.0481 for Exanple
mag@iali(eg. muTteiq 4qid popolynucleotide). The genetic material may be transcribed
L/-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-eth
int@ RN, phé aykrdtein2nbodtiddyah¢ perdaz alataiahnihy be expressed. Such
-yl}-3-met hyl -butyram de Prepared by the sane nethod

exASssRSE FrBRd toeRX@ AP fhsibat 8x4&RIont Medrmally, transient expression is
{)-2-tertbutoxycar bonyl am no-

acc?g%h etdht]cyI e E&o?bo%l‘r@%he Bl & é/&gtiyﬁl%%riiapinm BE@nRfmosome.
t r " bUt OXé/cl%r bon e%\gg 1?%'4%'1;; ritic %éflfélpe Isogg 1§ ﬁ%g%fdcted

6 10 for C22H2) F41 N3OS +.

s BN asqporn. (et 1ERBLT Iy APbRSIPICGU ROy I
]-2,5-di oxo-i mdazolidin- 1-yl}-3-nethyl-pentanoic

geraniecb{(te édlliortleer 4hicmamophkbeorydx)raghmothesdnap areych thyr mdikods that
same nmethod as described in exanple 74 except (2S,

coud®he dsedtte tiandierit BXxadsh 0 dydird prote - AR hRY koie®piatdi within the
acid was used in place of

sco%@)f fliet 1§\FetnﬁHlt1 OXHC RLRRBY HEHbRVoLve permanent alteration of the genome
hi ophen-2-yl -propionic acid in step 1. LG Ms: Qbs

(. e nog reisult é\’) lierga?big &en(r::? fcgar%%,'\c/b%g e ceﬂ?ar];cp tﬁle%\élol_g ﬁll:l (l\gga%antages

asseg(@,ég ﬁ\%&ﬁ?p{ﬂ? ec%(l)tgl(lj%)]il glgl? e!f,ﬂ) s&}é} éﬁ( E% qua gle( rzetrovg'lrlsoe)s( ang th
-yl'}-3-trifluoronethyl-butyran de Prepared by the same

adomeviesgs-as described in exanple 72 except that
{)-2-tertbutoxycarbonyl -
am Mdilé, R A-clacirbparatiar 8-knbwh lin drecante theyl bvdbud fyaxipeession dhat could
was used in place of

be 65timed With-pResti e RN ABHN Ao dd hph@Bagh ¥l prédRRIMN

c acid in step 1.

po&ﬂ%}lfo BHHAEN G RhReRYL s BFLMS réde 4t0} ¢ J}fééééﬁhoggl tntflﬂ{tllldb‘gro‘?me

-butyrlc aci d was prepare Scrib

ar at.i on
presind Bve ROy P SOV FSSHIEEE TN Y PRVt
et hy Ibut¥r|c acid: To a sol ution
expgession lgvelyin DCs pradugad hyrthe methpsd) airengm(llag_to the éeve]@ olptained with
mmol ) and sodlun1carbonate (933 ng, 8.8 Mol ) in
virglitemsleetiqn, yet tht disadwadtages efrvi(al transi¢ctipnate @vo@lodad hat is, the
slowy added di-te/t-butyldicarbonate. After addition,
methods 67 tht Wivenias pelvidertegh fraisfcbZioh @fficsendl stichothmt at least 60%, 70%,
tenperature. The reaction mxture was partitioned

30REHNB S 948} 6F mBRM EOYI1s kGl BcRBR e tH thethaRH Eoﬂtﬁ}i Bl least
was di scarded. The organlc | ayer mas adjusted to pH

a
sorfy $h 4 oML G R R A U e o gL
ive te/t bu 0
nvgnijonga Ta Pl dgicn ¥1afdfq%3ﬂeaﬂ$0f Y170BuB) e Q0% Pof oaqr gore viable
e||OMISO|Id (1.34 969%) . LC—NS Qbs Mass (M H+) =
an sfe@&d&gndm}gcggellsggmef befog orguiep EmNEBgservatpnNee, elgs working
Nhss (Mt H+) = 664; Cal cd. Mass, 664 for C22Hi
8F7I N3C6 +. Exanple 92
(S)-L/-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy
- et hoxy) - phenyl ] - 2, 5- di oxoi m dazolidin- 1
-yl }-3, 3-di et hyl - butyram d epared by the sane
met hod as described in exanple 43 except that
(S)-2-(9Hf | uoren-

L Y ~ o~ N L T 1 ~ 1 . .=
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added a sol ution of
(S)-2-{(R)-2-am no-2-[4-(2-tel/t-butoxy-ethoxy)-phenyl]

WO 2@c¢lveeiam no} - 4, 4- di net hyl - pentanoi c acid  PCT/EP2007/051417
(2-fluoro-4-iodo-phenyl)-am de (300 ng, 0.49 nmol) and

Ex%‘n/éftﬂl?‘gl_)]g giugo El{sg%y(l(vgée%yt!y?tﬂt egl% narg qni,r]lclé'e(f' I?,Opn.{?lo}l% Igp miiblre DCs

m n After dditj 45 m nutes i ce was added ..
pregHiad DRany BhE TR areAeHr D8 3?4% dOPBISICBROiMeRy ¢ gtic
to anbient tenperature. The reaction m xture was
cellsaue wdturnpaoniatransicaionraadtos gryaprdserentgi. lacepdeeaspect, the
(twi ce) and the conbined organic | ayers washed
inveipreprbiidkd y methold faadtering dnerehed Populdoagieaitse DCs, comprising
hydrochl oric acid, water, saturated aqueous sodi um
corﬂa’&'ﬂhg ae rénﬁa{eeqnaa&alc &@F}ﬁfpuﬁﬁgn BF iHREnvnbiem welthi Lhitaver

sodium sul fate, filtered and concentrated in vacuo to

crygftal;réger(f%} Vel 1%51%%81((%‘[1&%/ t but oxy-

oXy heny I 0XO- |n1dazoI|d|n 1

-yI ne - pent an
iﬁ %é@ljaw aFoB BRI bier GPoRianst g p peRperefpogpmeters

( 9599 which was used in the subsequent step
Welg atlt%ﬁsltanﬁl@wlﬁét@d phift theseappemments. sk Ndpyse 3/&@%6 ?mom}lon

, 640; Calcd. Mass, 640 for C28H36FI N3Cb +. Step 7 :
encbdedha gt proteam (emhanced GFP, or “EGFP”). Generally, under the conditions

(S)-2-{(R-4-[4-(2-te/t-butoxy-ethoxy)-phenyl]-2,5-dio
evak@ited, @ecteih iedpridssidn wid profordiodilne thydonp&iabio® o€ RAR Gsed but was

(2-fluoro-4-iodo-phenyl)-amde (295 ng, 0.46 nmmol) in
indg]?éillattﬁ’[rdf iRt &fi‘i@@ntﬁa@toh %EelﬁtquO G c‘éﬁge%'traﬁ&h §1t 6P RBEHE/ml. For

dry argon was sl owl a solution of
I I d 1
both R Sy o Bl o p TR b g iy oo
at anbient te rature far 2 hours. Mt hano
QWadcragrary P%mgﬁﬁt%ﬁu%e LSRTBIE: afrﬁq%onﬁeaattoaﬁ mawéoo 125,
extracted wth dichl oronethane and the organic | ayer
15Q0d &5 v 08 anisogpanit peg npillilipgrt Hros hempmbég, g gvag dtfiubited with
carbonat e, 5% aqueous sodi umthiosul fate, brine, then
theaeilenh thy euvesto griomosaiédt@peratibn lfdrewbed gRdoicd ni@nets; atoe dnurine
in vacuo. The residue was purified by chromatography

DCRVBE RNA wed g8Riralgf @l ipedihcu®hiet & the e kO thdhaxane pHer oo
O@bethyl acetate / 50% hexane over 30 m nutes.

ele%%l)%%ﬁ{@?%ﬁ@ﬂgﬁg phEcuBROSHEL, EQME B gy bE "i‘r‘EJlﬁd%Q.S gave
Y e paead @@@}@wwtm 32941 Robeo-Bre,

(2-fl uoro-4-iodo-phenyl)-amd a white solid 126
Lo%lslagpdw SA) el 3 goncepratiggod ab(m,t 4|-_ﬁ;910 cegg/ml (]@gpa:nd or
584 for C24H28FI N3C6 +. Exanple 94 (S)-2- Cyclopropy
103102 qefls/il {moosel- 4l thdughpbibery de) - @né¢rRptidng chn(bR-usgdir Broteiet h
oxy) - phenyl]-2,5-di oxo-imdazolidin-1 -yl}-acetam de
expreRivared ﬂwpdrﬁ@na&; a0he pRish dithedtsetwWlema). 5 bsdnt 1 X dOPhe $h8and
except that (i) (S)-

high&/ E oRUIL if%ﬁ:@ﬁtggé‘w tﬁ@hﬁﬁaﬁ ¥AlSQREL PVl FAC BICs GolRfak & MRise time of
used |n pface o 3S) -

2 n‘?s \;/8 ﬁutl%lltletdo % % blg%}ft:e]rg gﬁl&%easz Je%%xeraﬁy E?t[ek%) %%IISGQ thi\e/?nean

ﬂuglgs tgegt?qggtgéﬂgﬁ 3@1 cg'letlégg,p?)?t%(q%fa R OB ORRI AL SretaS EGEP--
0- benzotriazol -1 -yl-L/,L/,L/", L/ - tetranethyl uroni um
hexaf | ur or ophosphate in step 4 . LG M. Obs Mass (M-
H+) , 554; Calcd. Mss, 554 for C22H22FI N3Gb +. Exanpl e
95 (S)-3-Cycl opropyl -
L/ -(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-eth
oxy) - phenyl]-2,5-di oxo-imdgzolidin-1
-yl }- propi onam de Prepared the sane nethod as
descri bed in exanple 48 except that (i) (S)-2-
te/t butoxycarbonylantno 3-cycl opropyl - propi oni c acid

o o
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3S)-2-trt-butoxycar bonyl am no- 3- phenyl - butyhc acid in
step 1, (ii) 2-fluoro-4- iodoaniline was used in place

w®@Ro02/0ed2ior 0- 4-1 odoaniline in step 2., and (iiPQT/EP2007/051417
Qobenzotriazol- 1 -yl-L/,L/,L/I",/V-

1nche§1%e%1t Wit i ?I}r%:rgetalg%l %Elﬁ%%er Elgtl héﬂe{rq 5 %)eg LR sg(ﬁ1 atleW’ and the
obenzotriazol- 1 -yl-L/, L/ L/',L/- tetranethyluronlum
voligg pivet wﬁawo SHecgtepared fe thgsotheparygeters.
(MrH+) | 602; Calcd. Mass, 602 for C23H26FI N3O7 +.
Exatpé gngrg@ed RNA electropora‘uon methods of the invention include optimization
(2S, 3R) - 3-Benzyl oxy-2-{(R)-4-[4- ((R) -2, 3-di hydroxy-pro
of thoyyle phernty laJvaBicShad iresadis m lkigh ddvieli ai-exdression while not killing too
-yl}-L/-(2-fluoro-4-iodo-phenyl)-butyram de Prepared

maf D{d@(e P?ﬁ{ﬂgla@@t hastod&l desfpbReEdn tonBiSRbENABaE R Picluded the
a |

us 3(@ ~BroBOAEO thza &g g ng %Qwﬁ %OMfgﬁEl ROV GRE Qg&ﬂr@WaG@pulse

butyrlc acl mas u

F+f| ren Inethox carb am no) - 3- napht ha

or vt § s nd i Ao B AT QR o ops
followng step 3 were perforned as described in
exahisidstiength is measymed by, divighag thehange Py thesgap: width elgthe cuvette;
Mass, 678 for C29H30FI N3O7 +. Exanpl e 101

thug, 2By SRy, {(Rysc pHOPVRageIviDi £ droxyveicoponty ) pliekhstrength
]-2, 5-di oxo-i m dazol i di n-

of 125V Jmrh/ a {iddfslremdth tht cOOOaRb &6 Ybjainddhithpaiferbhit dohibihad@ns of
Prepared by the sane nethod as described in exanple 43

cha@%cﬁﬁlt culyB@L widils. (@t,%ordlngl¥ other combinations of charge and cuvette width
3-t"-but oxy-2 1uoren-9-y|nethoxycarbonylam

C
tha[I %%ulg %{Elglsﬁ %r} qh Wgﬁet (%)d)zy ygnél?lb %%3}{5% r\nf./rrl]lo arg als also F%?‘Hd?d by the
. _en-2-y op oni c |d in ste i.). the s
mVFlathnow foé ﬁxw@ér@ﬁ&éwwgfé@f aegﬂla itgaiengih of Too, 120,
exanple 114 . LG M. Obs Mass (M+ H+) , 588; Cal cd.
125Mi§9, 149ger 1 VoppHILRs, gramplEyathgl £nmoguvette, the improved
(S)- L/ - (2- Fl uor o- 4-i odo- phenyl ) - 2-{(R) - 4-[ 4- ( 2- hydr oxy
cleetedpooativh-cohéinyghy m2lule dicbxge ot dazhout 400V, 450V, 500V, 550V, or 600V,
-yl }-4-phenyl - butyram de Prepared by the sane net hod

and®$ sRRCKARGFdDO¥ abR]t®.8(2, ﬁ&cﬁﬂ’t 1.6h88, or 2 ms in length,
{S)-2- tertbutoxycarbonylan1no- phenyl 2-yl -butyric

?%') @5@ “@é’[}t#%ﬁe?eg;t(@g @ony 6(11};[110618 _for murine DCs included the use of'a 500V

cha,%le; h{tgmen % u)él %4? QOpl %;lcg%trae%k&b%ﬂ 2§t\?/§111%)0q11|ac QVB 1111sec0nd square

C27H26FI N3O6 . Exanpl e 103

wayaspulpg atroQtp|igpER LY igdRt R i, Argardingly, for clgppption of
- et hoxy) - phenyl | - 2, 5- di oxoi m dazolidin- 1

musip¢ POCS; othtthamesudtionn 9l elipugoyamaindud ettPwattla thatirdsylt ithe fisldrsgrength
met hod as described in exanple 43 except that

of §cByectr (BH IntiBragd1 50 V/mm are also provided by the invention, such as, for
9-yl met hoxycar bonyl ami no) - 4- met hanesul f onyl -butyric

exa%gﬂ@' cWﬁl%lﬂé%@Qs ihAt &Llﬁﬁﬁl Oficld strength of 100, 120, 125, 130, 140, or 150
9H f | uor en- 9- y met hoxycar bonyl am no) - 3- napht

V/Iﬁ‘t?_l) 2l“h\ﬁI ’Z{BP Q}&%FBCI G Inﬂg%h&& thér%gg)?ﬁi %%}%%%guo(n'\@éndnwns
incfid AghEreRp ar phpuy ﬂQ%ﬁSQYy5%Q%&a%VJ SO 1208 assapra R pulse

m dazolidin-1 -yl}- pentanedioic acid 5-am de
1-[(2-fluoro-4-iodo-phenyl)-am de] Prepared by the
same nmethod as described in exanple 72 except that
{S)-2-tertbut oxycarbonyl am no- 4-carbanoyl -butyric
acid was used in place of

(S)-2-tertbutoxycarbonyl am

3-thi ophen-2-yl -propionic a M in step 1. LG M. Cbs
Mass (MrH+) |, 585; Cal cd. Mass, 585 for C22H23FI NAC6
+. Exanpl e 105

o A - q I T Y ~ 7 ™\ A r oa £ 0~ 1
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Prepared by the nethod as described in exanple 1

except that (i) 2-chloro-4- iodoaniline was used in
w@b@emoaals 4- br onbaniline in step 2, and (ii) (BET/EP2007/051417

di met hyl am no- propyl) - et hyl -carbodi i m de hydrochl ori de

us, 6 GQu Ii i ,phace 0

or §EEEE AN IH TS PR TP AL P BrEtny P bl i 4446
hexaf | yroro hosphate in step 4 . HRVE: Cbs Mass (Mt

48> msaplenges.  Cal cd. Mass, 604. 0495 for
C26H24CI | N3O4 +. Exanpl e 109 _ o _
( 2S5@8ye wavg puledts| used Lot clastioprhieenyary dstip¢tHyon ckpensydlaigcay
ropyl met hoxy- phenyl ) -2, 5- di oxo-im dazolidin-1

pulsasl and Pr@hdnytpetior iesdtsi id ehdnethad el thy itvheticair repdiedtial decay
as described in exanple 3 except that 2-chl oro-4-

pul‘sé%d %&fékdllynﬁ cHRitoSE @1sblﬁhr§écﬁi@1ﬁ) Mt sample and the voltage across the
| oro-4-bromoaniline In step 1 and

eleét@d’eg Eés%%ﬁfgyt%QEé)g{}t‘%bﬁg%%o%& then declmes over time with an exponentlal

4-cycl opro acetic acid was used

et R 5 € iR SRt B 5 PN
henyl ] -acetic acid in step
Eleewpqrwﬁm gk Mﬂ%@m{ayk d7PoBeiRtsk geay ylegy cqn be
henyl]- acetic acid was prepared by a simlar nethod
desasbaiklmcihe heltbviog ferheilgpr epar at i on of
(R)-tr”-but oxycarbonyl am no-{4-[ 2-(t et rahydro- pyran- 2-
yl oxy¥>\eth¢®ky] - phenyl } - acetic acid in exanple 48
except that cycl opropyl nethyl brom de mas used in

Wh@[lea@tefs @1fe V%Itége akfr‘u?ﬁg)— ?Blh‘lﬁ%‘é&n@lsee{ffe@medﬁﬂ ans (hERYR1 VORSge in
644.0799. Cal cd. Mass, T

the%zéa}_lgt% é\lﬁ%a&? i on‘%tu%l :f' (g%rlh m, I$ }s tEe {e(sﬁfanﬁe t) th? ﬁlrﬁ uit

r oxy- et hoxy n - dIO 0- i m dazol.i di.n-
(expwgedsmﬁ |ag%§3t %F%maa%cﬂrﬂp%ep KRIgS5¢ 1R ﬁ]écrgéﬁ%@ll Shet hod
as described in exa e 48 except that 2-chloro-
4- i Betlowhici waye\patsesy ggfdpulﬁe l'gngbéz of the length of time for which cells are
2-fluoro-4-iodoaniline in step 2. HRVS: (bs. Mass
expobicHo)the clo@dic 08 .is CGaltrotled Massly Hy34ttgabe fime for which the cells
C27H26CI | N3C6 +. LC-MsS (reverse phase HPLC, C 18

arc@Rp NI to ﬂ@te@éctﬁc BA8L SRhdre Wae Bhilael @Atk geMrated By 3Rincating the
m nutes, Cbs. Mass (MtNa +) 656. Cal cd. Mass, 640

P ARG OEER ﬁarg@%t %@5@1@ 0 390 el Ay o suar
wal B SRR P Sl Tl o RO T B2 ey TR Fra i T e

oxy) - phenyl]-2, 5- dIOXO i mdazolidin-1
Squag }zvage blHéeﬁyqan badgscaikediby hedpllowingrommulpns, 35) -
L/ -(2-chl oro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-eth
oxyln-(Maréhy+ /-(RB- di oxo-i m dazol i din-1
-yl }-3-phenyl - butyram de (prepared as described in
whes¢an®l &iabl ard H0ndigated aBARL. BIEtopv@sionl dsEedsveltich Ban administer
nmet hanol (3 inlL) and stirred at anbient tenperature

squbaRf wived@iss afd\@nlifsikalll rslgalfﬁ‘bl%t W e%mf)l%%@n%ﬁser Xcell (Bio-
concentrated in vacuo and then purified

Ra%§@§ﬁ1§Q}3 )%Fl Sﬁ&pronatography u3|ng a Chirace

¢ar bon di oxide at 100 bar and 30

ified 35% wVet hanol acetanitrile elute

at ngﬁl‘? PRy WQA roppragpn g}elgl}ogla Og gﬁd%ﬁﬁ’i‘&“’ﬂé@“ PTOVld% a DC

col |l ected and concentrated in vacuo to obtain _
popuistiopghat/hgs been transiently transfected with RNA. Such a population can

(2-chl oro-4-i odo- phenyl ) -2-{(S)-4-[4-(2-hydroxy- et hoxy

) - phenyl ] - 2, 5-di oxoi m dazolidin- 1

-yl }-3-phenyl -butyram de ( 14.6 ng, 29% The conpound

el uted second was identical wth (2S, 3S)-

L/-(2-ch|oro-4-iodo-phenyl)-%g{(F§-4-[4-(2-

hydr oxy- et hoxy) - phenyl ] - 2, 5-di oxo-i m dazolidin-1

-yI} 3 phenyl butyran1de ( 1 8 1 ng, 3696 LC—NS

o o o "~ A o - . e ML
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phenyl ] - acetyl am no} -
L/ - (2-chl oro-4-iodo-phenyl) - 3-phenyl - but yram de

w@ pwrhennmed as descri bed bel ow) prior to perf OP@I/RB2007/051417
step 6, and (iii) acid catalyzed hydrolysis of (2S,

3S 4 6 6 6
co I)ésetnrlinSﬁe(% H lfé Ioxa ;Pp%%%?%t&o% cells, or at least 2 x 10°,3 x 10°, 4 x 10°,

P @ny 5-dj.0 i Jn dazol i di
5% 1{% Wk (ixclﬁa R op855MhEnD 7 8 eashbay 0Lt PWadrdd 4 x
performed as descri bed bel ow) was performed prior to
107pgrx. 0 ok 16 7ankd i S8t oo A X0l colts, gg}t.least 1x10%2x10°%, 3 x10°or
L/ -(2-chl oro-4-iodo-phenyl)-2-{(R)-4-[4-((R) -
4 x203 eelishyinl sonty emibogiaxy)s; plostrofithe &15-nlihexopilaticazial ,iadidast 60%,
1 -yl}-3-phenyl-butyramde in step 6. Preparation of
70%R30%! 90k LBr@S%é‘JIQ@fé% kx@m:mes{s%t (aS)or, p%pfﬂder@icbaé(crﬁ t)he RNA at

3]d|oxo an- 4 y nmet hoxy) - phenyl ] -acetic acid

sufE%_e]gtll OX ?‘ltlé\%'f‘s t8 in 2 p%?rgétg@E IEM&L’% 11% the ce )pOPulation such as, for

ane- 4- ne anol

di chl or ane m C under an at her e, of
exis) TR P Somti el it wity P da g ol n gpiTac SFHfibr
and 2, 5-di chl orosul fo chloride ( 1
siabfrbEWVIsa e vigReviars th ch.NK @fl@odle@aﬁlwtuariacwqq{)& mw&aﬂplaﬁ of the
anbi ent tenperature overnight. The reaction m xture
invewtsonding i exguatessinidre thantvine popteterthatas amcbded b et twinsfected RNA; for
wat er. The aqueous | ayer was separated and washed once
cxamplél thldyciahp egsredshanembrih€heamy prpddoisgadli & dntateizsn Weingerest
washed with saturatedaqueous sodi um hydrogen carbonate

tha§191|a¥'55 gﬁ:séﬂl&?ﬁ))l” cAls Merthen gﬁ%nm LBHLsOVRTe fad 'oHénantlgen of

[tered and coné rated 1n vacuo to | eave
an.oily r e was purified by
HH&%%&%& ograp%%Ign rggfﬁﬁ%%ygel gradient eluted formO
0% v/ Vv eth acetate in hexanes to :
U5 B ot ﬁ%ﬁ'@f@m ORI POLYRFPYfg 1S 3 Cgﬁ dihace pyarkqrovhich
3]d|oxolan 4-yl methyl ester as a colorless solid (1
is c@ps@ﬁe g ingpagting (vath ardindisg o ¢ bganslgireseniopn afother surface, such as the
(R)-tel/t-butoxycarbonyl am no- (4- hydr oxy- phenyl) -
surfacedf e catodth sirfack of thdSexMcdSﬂ’lIbdr)mzimxd frysome embodiments, a
L/, L/ -di met hyl formam de (25 ni at 0 C under an
meﬁib[ﬁiﬁ% Poa{ifs ﬁélyﬁéphd@'bgﬁl@ td\@ﬁgﬂdgﬁ@se‘ﬁ%‘ﬂl O spaed ¢hey Hiip %o

suspensi on 1 n m neral 0.1 2 mmol) and

en&é)lf\%li . H{)ere CI)A? éaa?gegnelgttl]arf%o%}l{):&g Lg%ﬁ)l%ﬁ?fi%@%a& also bhnd| toa ligand
I
prej 3lzf° B ol Fsatinedh s G A B mfa?xw(%w) order

sol ution which was stirred at amnbient tenperature for
lymphrpodg (verulpie f AREMERPHNE JOPBNY POYREPLEE MAY bsiused wsthe gpapositions
reacti on m xture which by now contai ned a heavy
andomeihipgs ¢fathe invastigowl ledg hoitaergpiresstontconibutes to the ndigtaioado a
with ethyl acetate, cooled to O C and treated with an
lyngthuadde 60 b D exfresamiodt. . It Tehdsistdodehlat i niéribr@nsVAdming polypeptide
acidified to pH~ 4 with 1 M aqueous hydrochloric

nm?%%%xﬂ%??n%&&@@anbﬁM%ﬁf&@§m§§@§%§h§§ﬂ@ﬁ§m&h&:é&%%%%%lﬂﬂA
ayer extracted wth ethyl acetate. The conbi ned

or gﬁmo?nel e%fl%d‘? YL qh%"%%&%ganfs hIoF1e ;éio(:’\lr e(pttllae s gel%c?l%) 'Ag dlsed

dried over Sodi um’su roug

of silica gel d co ated in vacuq to

hergiy &IOS ey B sGRgY S HB s St Bigiatycpproteins
3] di oxol an- 4 Inethoxy&m?henyl - acetic acid as a

mcmr@ 'gvémpbh\mé focberipheralmdetrddressin (TRt U a P AsLicfary to a group
for subsequent use in step 4 without additiona
purification ( 1 .96 g, 96% . Preparation of (2S,
395)-2-{(R-2-amno-2-[4-((9S)-2, 3 >/ s-trimethylsilanylo
XYypr opoxy) - phenyl]-acetylaq%?
L/ - (2-chl oro-4-i odo- phenyl) phenyl butyram de: To a
sol ution of (2§,
38) 2 {(R) 2- an1no 2 [4- ((R) -2, 3-di hydr oxy- propoxy) -

e
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acetic acid was used in place of
(R)-te/t-butoxycarbonylam no-[4-((S)-2,2- dinethyl-[1
WO 3jodiomead an- 4- yl met hoxy) - phenyl ] -acetic aci d PCT/BPBP7/d51417
: (R) t ert but oxycar bonyl am no-[ 4- ((R) 2,2-dinmethyl-[1
of %1?; O%A{;)t)é%lls %Hd/éhélyrrggolﬁfx %eﬁgv rl‘lyar%J 8reger‘n egh?a Clil‘%f)%@? lymph node
reparation : :
ty ep L%‘m%zve’aﬁ«% oy é’ﬁ% Mg P23B(73f)- Ansome saoRgimqnis, peripheral
3]d|oxolan 4-yl met hoxy) - phenyl ] -acetic acid in
no@;@dﬁpﬁs&n 1s1delimgd bptmanos nglﬂ)nnbo@ ME%%-HQJ which recognizes a sulfated
, 3-di oxol ane- 4- net hanol was used in place of
oligdShecha@daltametdiyy tht sjaBorducng lttdn epitbpemty bdays | wit HRMBo-6Gak/l-Lewis™
Mass (M+ H+) , 664.071 0. Calcd. Mass, 664.0706 for

(se&BPR Sseh 17 all 2803 )4ij[16&%)0141&649{3£ 944; Streeter et al. (1988) J. Cell.
b/ sZ( 2- hydr%xgﬁgtﬁ ) -'car banoyl | - met hoxy} - pﬁe%yf) 2)5 ‘

Bzo‘;J ﬁ? E ﬁed%ﬁg:l\/gr & an bod hlg r<]:§)/1n§ne§c1p en lal%lﬁtfr)g)rn}Jl %D iosciences

Phq%‘gﬁ)g}zggabq qtggte C%EHR tﬁma{] szeq¥ aPSNgS elf%géi o be & ﬁgaﬂ&% to which L-
Is-[2-(trt-butyl-dipethyl-si]anyl oxy)-ethyl]-amn

selectindyds. phesisAtnreqagBisenRy é%l‘?%Wﬁ)bll@mg yeocab Byrerraei 1gands

was used in place of (R)-tertbutoxycarbonyl am no- (

whitheye prepamo py Itreltiplorydoidia Vgnubes ef ithe reiptieral Rnphdo(lgs, fncluding
b/ s-

but[ndt (itnited RUGKICAMPE{SPHS0 % IADBAYISe YD), Sgh0(, MAtoaM-acRSGL-1,
xy) - phenyl ] - trtbut oxycar bonyl am no-acetic acid was

PCEP%@W‘@L@Q SRseLi Red pap W@Pb@ 768 a§d<6@95 8ehat L/, L/ -
Is-[2-(trt- bufy dlnethyl any oxy) - et hyl - 2- chloro

-acgt am ed. in e
2-( yb?e&%:gw\é%a yg) I mtter%ﬁg gl} (t) % )Ill}oé%culei_ﬁ%i as&or e%mgle L-
selq:ilgg\lgmds to ; ggmguslgrs ligan la(s: gvaluate(f by 12415]8 0281s9s361y in%rre ‘El)a(lg Ig‘p]7 9, 10, 20,

(S)-L/- &w Chl or o- 4-i odo- phenyl ) -2-{(R)-4-[4-(2-hydroxy

or m@tehfgm phdmhindipg shaiiotes eandralzlegandi such as, for example, bovine
-yl }-3-thiazol -4-yl - propi onam de Prepared by the sane

seromtalinehia$BAAS.C Altbedtivaly exopyebiddiag bg t-sdldain njdy) be assayed by
2-chl oro- 4-iodo-aniline was used in place of

usn4g E%@I&@tﬂ?—i%@ LRinRrAR predfitdtd irfr@MidsulRdlabeled material from lymph

ve

)(S)-2 t - but oxycar bonyl am no- 3-t hi azol - 4-yl - prop
[ [ .
. e oo Ea b O SRS - it G eye da S R N

5 43h891 " Byebugios Pop IRt b g ACgER e Ry 5 covalently or

(S)-L/-(2-Chl oro-4-iodo-phenyl)-2-[(R)-4-(4-cycl opropy
nm}W@@#@%VbBW@hV1%w@0§Erdloxo i m dazolidin-1
-yl]-3-nethyl -butyram de Prepared by the sane nethod
as dkes thchean I‘seleskaiph@nBasses eptiousHatmy ¢f)nagive kélegtim-such as L-
4-io0do-aniline was used in place of
seléktinl Bkt hho Posciidiih b & cil As slodfficl, fofmd 9f selktid-including those
t e/t - but oxycar bonyl am no- 3-net hyl -butyric acid was

whith@dvé Beddl @Recbled Q@alte@or ?emove the Protease cleavage sites present in the
t e/t - but oxycar bonyl am no- 3- phenyl -butyric acid in step

nat%ve s%l%?‘ur(s '"l*l?e térﬁ% "ste?echg’ulllg&%l?c%%@%@ég %J'Hcﬁg EEI chlmerlc é:)éotems such

0 ropyl hoxy- phen acl

as t?@?i(/i éqqgcqt | 1]1*)39'8 #ﬁ%[ahﬁ\?od 6|9|}9 F}|9§ and aﬁso includes

(2-telt- buto ethoxy) phenyl]-acetic acid in step 2.
chipRNsPratygs wh §¥1 por‘u@gg)r gins Gng diffexgns gative selectins such

582. 0651 for C24H26CI I NSO4 +. Exanple 120

(S)-L/-(2-Cnhloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy

- et hoxy) - phenyl ] - 2, 5-di oxoi m dazolidin- 1

-yl }-3-net hyl - but yram de Pr:gpred by the sane net hod

as described in exanple 119 “xcept that

(R) -tertbutoxycarbonyl am no- {

4 [2 (tetrahydro pyr an- 2 yl oxy) - et hoxy] - phenyl } -aceti c
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(S)-L/-(2-Chl oro-4-iodo-phenyl)-2-[(R) -4-(2, 3-di hydro-
benzo[ 1l , 4] di oxin-6-yl)-2,5- dioxo-imdazolidin-1
wo yiopa®2met hyl - but yram de Prepared by the sanererEbmd7/051417
as described in exanple 119 except that
as, %Zoeérgr%gg ebg tg 1 C%glgoe ullea rr(‘)nqo 1§(/1\H%2th8 Seét act ul%r genqgu%%o native human
_ N
E-sﬂ%;tutér@éc{ t ut %g%/rgg r r%gg lanc[n ntrace l?flla(lz’)(/ig&?ue{s %@r/llttrlrxtfeet ﬁ]u%%(e%l IP—rs]eechtin

(R) -tr”-But oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1 _

(“E/pdieaiad h{Beyd.§.- Belar ¢ @d280 nerléparl 8d14K)- ieHer Phed domains
in exanpl e 29. HRVB: Cbs Mass (MtH+) , 570.0277. Cal cd.

of Mais's selbatths Q2B8ndvar inGRE k2 24d tdi3dbcotmbifodainml ehith2be proteins (see,
(S)-L/-(2-Cnhloro-4-iodo-phenyl)-2-[(R)-4-(4-dinethylca

e.gl, SRR BRE NOXI20PREN )/ Al el 9% 254- %@aé@sl us€ldl Rerdin, a “chimera”

“yl1-3-met hyl -butyram de Prepared by the sane nethod

or %ﬁsﬂt?’g ?}%ﬂg#&ﬁg ot %%F{JP e%st]o]n% d?ﬁl%ﬁpﬁoﬁllp?ﬂe protein with at least one

utoxycar nylam n
dOI[‘}%}E Jrraenﬁ] n t %é)t%%tp y l"lrlr*r%tprr](())t)e(%s %1 nt)é'r?atlgg 8rt tlh(e:y %1%'}7%6 odified.
(R - trA butoxycarbonylantno (4 cycl opr opyl met hoxy- phen
yl ) s sk incheggan, dhe singular form “a,” “an,” and “the™ include plural references
(R)-trt-Butoxycar bonyl am no- (4 di met hyl car banoyl net hox
unlyphbayéntext abetly dicaedothersvigr dpaceanply, thh éermdmeeHe invbales a
as used for the preparation of
plutdBly bf éclBlinylu@nygaaik hesythebn oA ¥ niRicHe ipkgmtiogh, eod. neH,
in exanple 1 except that 2-chloro-

tent;/emlfére dﬁrﬁetdaxten%ﬁt)@%@ %r@anatrsqegﬁmnahaﬁ% rg%es are

I 'odonet hane.

app%%gﬁlattons \Xfich %rejvsargg?% )for (- ()\’%yltggrgmen %OT unthss %e?wwe

- Chl or 0- 4-i odo- phenyl ) -2-{(R) -2, 5- di oxo-4-[ 4-
e“ﬁ@hb&%ﬁ “pyrrolidin-1 -ylethoxy)-
phenyl]-imdazolidin-1 -yl}-3-methyl-butyranm de
Pr epanecd iyyeinbe fame camphisdgats ioeseqd beacanriha tmgsinepositions
119 except that (R)-tertbutoxycarbonyl am no-[
andmého dxmeRidp yirerrotitadi aberienty buehdt@xylud ph ey, - ‘dmeikising
acid was used in place of

essérR)a‘llSzrolt” ?zﬂéﬂﬁ%@gé hemy @mRRitofs EYEhRHoAPMITRIR MYe &N of
- aceti Cc acli

othgtF?leﬁlErgt{ts @P%ﬂxé’s éftﬂFflﬁﬁﬁ%&g gl ﬂle&%nﬁ?(&h%n PYRQNi @h{bﬁéltmn

oxy) =" phenyl [Zacetic acid was prepared b

d for t repar ati on, of

corp ) g Pe bt AP BR P s deirat MO oG A s e

in exanple 1 except that 2-chloro-1 -pyrrolidin-1
contymingpip Aiegh e iredatipneadiphriraiios meth hodarshispWso naRREslude

(bs Mass (M+ H+) |, 639.0864. Cal cd. Mass, 639.0866 for
phaD2BERBIChIINCEptable Esugiepd @ OLIXT c@@)no@ly[-(t@)i-addi{tidreq, [such as phosphate

b/ s- (2- hydr oxy- et hyl ) - car banoyl ] - net hoxy} - phenyl ) -2, 5-
buftérodk elitie dagdrvadives, atd the like. “Consisting of” indicates the exclusion of

-yl]-L/-(2-chl oro-4-iodo-phenyl)-3-net hyl - but yram de

mof¥ @RALEE: Q¥mbde oﬁéﬂﬁgr ﬁglte'aféqts% e afiidasdht Bx@XREWbEsubstantial
119 except that (R -[4

metl{o éi g)thﬁ} th@tﬁ ]'tﬁ/otse gﬁﬂf 'it)tl}ic ar (%)n%HIy Wgﬁ%@% {klf' n%pr %ll
oSy RS e RS 8 2

[2 (trt but yl - di met hyl - si | anyl oxy) - et hyl ] -am no}-aceto
Xy) - phenyl ] -t rt but oxycar bonyl am no-acetic acid was
prepared as described in exanple 62. HRMS: Qbs Mass
(MtNa+) , 695.0739. Calcd. Mss, 695.0740 for
C26H30CI | NMdANaO7 +. Exanpl e 8
(28,38)-2-{(R)-4-[4-(2-FNdréﬁ%-ethoxy)-phenyl]-2,5-dio
xo-im dazolidin-1 -yl}-3- nethyl-pentanoic acid

(2 chIoro 4 |odo phenyl) antde Prepared by the sane

o o o o oy "
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Exanpl e 132 (2S, 3R) -

L/ -(2-Chl oro-4-iodo-phenyl)-2-{(R-4-[4-((R) -2, 3-di hyd
WO e0yARRepoxy) - phenyl ] -2, 5-di oxo-i m dazol i di nPAT/EP2007/051417

-yI} 3- met hoxy- butyranide Prepared by the sane net hod

escrijbed i.n t that 2
3R ST A ponyddF 195 fﬁﬁf%ﬁ% G SRR iRy b Beigee
was used in place (
enVAIgMSN} . rsa%eakw%%%ﬂ SHFH RN 4 peranydenifigpipr ang pgg of the cells.
LC-MS: Cbs Mass (MrH+) , 6 18; Calcd. Mass, 6 18 for
As @e3HRBEN WNBIaRspecEvatepiiatia gadls( iggteglg) removed from the source of the
L/ - (4-1odo- 2- net hyl - phenyl )-2-[ (R) - 4- (4- met hoxy- phenyl
DCk; 2. Gthd hmatomitatisiedh ivdiich thiy anel fouidd phenyrparisth ye anbided or the like.
Prepared by the sane nethod as described in exanple 1
D@ééﬂ%ltuﬁe@ 3hn B bRERTAy pliRL i he@d‘hét'b@%g%iﬁ)r H§e91@eré1ﬁ @g afifa
4-bronmpaniline in Step 2 s Mass
%% 1 042. Calcd. Mass, 584.1 041 for C27H27INBO4 +.
nple 134

( 25,61???%%&e or{e nﬁe gré@cfl}z r rcs! Etgl)i}/e antugen-ggec 1c regpo]nses oFf lymghocytes

vac

X0- i
i odo- 2- net hyl - phenyl ) - 3- phenyl - but yram de Prepared by

to I SUBHAREC MR GHD UG ARY CRIbBIICTH 41 BXBWS TESPPBseiR RO PRat
4-i0do-2- nethylaniline was used in place of

“ingngrogemio” 4nd odaantd i and‘istrepogen.” HRVEMDbsgevas antigens, but
(MtH+) , 6 14.1 135. Calcd. Mass, 6 14.1 147 for

notEXapikensladd ifi@AdnaBhic. An immune response of this invention can be humoral
L/ -(4-1 odo- 2- net hyl - phenyl )-2-{(R)-4-[4-(2-net hoxy-eth

(V139M)boﬁ§‘ %E%hﬂy? 8r 2all-Hle@ Rl (Viaagal divitdn).
- 3= pheny butyrantde repared by the same nethod as

des%ﬁ% e?rgtr;‘:n}na ord 1%%0%@ Bﬁ%ﬁ 8(?1}1% Q’a& (MhC4 ret%gsoto a complex of
2- quoro 4-iodpanilin step

8eNP RGN MG ﬁeymatﬁcwtes L rﬁ%tlt%&g%r %Flﬁs&§§es‘iiﬁ%ttf§/’i tp.T cells
acetic acid was used in place of

and( Ry rapie giafitrepegieen: Hodpnans. e MHG & glsceknoamyasrtbe pyunean lpukocyte
yl oxy) - et hoxy] - phenylj-acetic acid.

ant{geh” beTHEBUtoxpkear Bboptanhnerdoded By thetMHK yare khoxy hs “MHC
phenyl ] -acetic acid was prepared as described in

mof¢aRp! BRe clIRMB:d %Cwassﬁaﬂdl\@"@'s) 11 M82&ndicdfs. @adsqdviHC
Mass, 628.1 303 for C29H3 I N3C6 . Exanple 136

mof%ﬁfgﬁfcluélo niembra e Feterﬁ)glrrll)l/ ric pérot&ni_se) Zfl_e {HR o[f 4n (x chain eﬁtcoded in the
mif, Pyn%)vaﬁtaﬂi’ﬁ%ﬁﬁ@%%y SRRt o Bl lidypsare

as described in exanple 48 except that (i) 4-iqdo-
expressed hx,p%m qllr@%ged@ggﬁaqq\hqyp Heegn ghown to function in antigen
2-fluoro-4- |odoan|I|ne in step 2, and (ii) (R)-
presentationuo GBEC ar bdlsy IChass hodletuled -nﬁczudtdtlhéx@t Bt dndxXy in- letnhems.
Xy) - phenyl]-acetic acid was used in place of
ClasR)I-MBICt mbletolsy slas brehyde amsnitgraithdidodingticuyeing cpiysiaingdf
- yl oxy) - et hoxy] - phenyl } -acetic acid.

nor{c@/algﬁ[} A AXY 6 ahY ‘Br&‘thﬁﬁn @Pds£ fA-NiZd o lecules are k known to function
nmet hoxy- ethoxy}-ethoxy) phenyl ] -acetic ac

BRI S Rl T

(e T E%ge%tpg%éﬁt’l U CABCS R 8 s of S o

FBSINBCB . Exanpl e 137 (2S, 3S) -

preynting.oge hy mpre gHigayd in-the fqrm) ol pepideidHo ggmplhe gpopnizaltge by
di oxoi mi dazolidin- 1 -yl]-3-phenyl-butyram de Prepared
by the sane nethod as described in exanple 1 except
that (i) 4- ethynylaniline was used in place of
4-bronoaniline in step 2, (ij) (3-
di met hyl am no- propyl ) - et hyl -<ar bodi i m de hydrochl ori de
was used as the coupling reagent in place of
0- benzotrlazol 1 -yl - L/ L/, L/ L/ tetranethyluronlum

T O 1 . . e o
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t hmet hyl si | anyl et hynyl - phenyl ) - 3- phenyl - but yr am de
under the conditions described below, and (ii) after
wo mioviogd27puri fication in step 6 the product WaBCT/EP2007/051417
subj ected to chi raI HPLC separati on as descri bed
spe %{C evaf t-(r)lf] g%le A y L erlnsrllel s‘ggn; ?hﬁeg ebls}ftnt %gcgrlf%?end?flﬁ r(‘:t1§fié c&lu%ar
. synt heS| S, cqncom tant th renoval .
impERG TCHRANGF BRAR FWG%%%& PrigFido @Péw@&&rla&a%‘ﬁh%? cells
2S, 3S)-2-am no-
suCL/as (HIP—CE‘IPH‘I?WI Bzetls, wodethplird aglls) agivarrenl-cdlin grcadandstic aclls; or
solution of (2S, 3S)-2-am no-
othky mb Retilesioaardly @dorrplgenginthS:dq kerhyds-povitiyd M A€ 14ss T molecules
.00 g, 2251 mol) in triethylamne ( 1 .5 m_, 10.8

Iﬁisl@ke)d -thRESDeHMMNY WeBasaRdiyd B @118y be capable of presentin
b/ s-di chI or ot rgll)phenyl phospﬁ%gﬁgal | adi urre] I() 20. 3 I;rg s

R L At B A g e
dth d d rTb
to ng%é%@?gﬁ{lstem?aoégn?xﬁ Bl agiatbrare 8t e 1

10. 8 mmol ) was added to forma stirrable
lymr@@éﬁp 6aTH sesRgeca i -0 CoOmPHGLLIEh MEeRsr £enstingplatory molecules.
addi tional 20 hours. The reaction m xture was dil uted
wi t Bhelieemhyhmend effeciorccells’Srpidrs toagable mepable @dlindieg aml eigczen and
prior to filtration through Celite. The Celite was
whthuh&lhtwhh inthugé FegporBt h@hededels #Oludk, Hut archdt Mignited to, T cells, B
conbi ned organic filtrates concentrated in vacuo. The

celfseﬁq%&dy% E@‘%g%%eL NRZ el a?r&loé &Bxik 1%@!{9&8%@(@1@ §, o

di et hyl r di luted wt hexanes

exagnqq&? Clrr%gt@i' IL ﬁlzoﬁgs 91{1(}1 CFPE o 091%1 1W%§1m81 (;r}e} t oe}doﬂ?éf infiltrates.

I on, hexanes an I‘I e vacuo to

af for 2S, .
A’ HPW(32 1‘71151&6? tqrrqeﬁﬁ W irampng s/ RetongRY thas hesavys hesgirapgsed to
| butyram de as a grey solid (61 0 ng, 66% . A second
an gitigsn eApabloefirstvaiens thttealln dgtivgtioneyf metve ssintvge gffegthecells
not her liquors fromthe initial crystallization ( 1 68
requ@es HBBgecopiitbn oOhe. peMadksM HIGoriplé93nd (Galsodultadbess, delivery of a
369.1 793 for C2I1 H26FN2Csi +. Chiral HPLC separation: A

cosﬁﬁ{ﬁﬂ)it&?@ﬁ gnal by a profess10nal APC in order to proliferate and d1fferent1ate 1nt0
(39) (4- ethyny -fluoro-phenyl)-2-{(R)-4-[4-(2-hyd

5- di oxo-im dazolidin-1
Mﬁ&§ﬁ¥pgﬂﬁﬂende ty¥£%1 g (22 mg, 0.43 mmol ) was
purified

r ) icel.
O Bt e oy et g sl Tdnie St el s an

et hanol at 5 inl per mnute using UV detection at 260
impERe & Geiiced vatlﬁ]ehaéma%@usmncs\a@g@ﬁ@é agtigy Jagentrastpits naive

first eluted product was coll ected and concentrated in
counspat,tiiee adfiivetieh ¢138)cdutat¢d)-aptiggmspeciZicfimpome sheetyt §ell does not

2-{(R)-4-[4-(2-hydroxy-ethoxy) - phenyl ]-2, 5-di oxo-i m da
requi?é b @bsirmlulatphy signal pResvdnitinmt ot BeTpepride IMAAROMblESis Sufficient.

white solid (6.1 ng, 28%. HRMS: Obs. Mass (M+r H+) |, 5

Thé—@ﬂili “Qébarddahfin u%@cﬁﬁ reRree do @@%efl% Eé%%ﬁ&' tﬁe él&llls no longer in
S)-L/-(4-Ethynyl-2-fluoro-phenyl) - { hyd

GO p% %/ %rtl(i1 ﬁggﬁﬁ B E)?Q&{lrclé r(gng% gr mlg%s e Plltog&)%[?% 8%‘[09 élg% g,'n(% %ther related
mevﬁgaengga’é%q'}i’ﬁ %pﬂeﬁf’s&%{?ﬁ%ﬂs& e Rl PR~ [ or CD#).and i

purification step was coll ected and concentrated in
vacuo to afford

(3S)-L/-(4-ethynyl -2-fluoro-phenyl)-2-{(R)-4-[4-(2-
hydr oxy- et hoxy) - phenyl ] - 2, 5- di oxo-i m dazolidin-1
-yl }-3-phenyl -butyram de, isomer 2 as a colorless
solid (7 nmy, 32%. HRMS: Qbs, Mass (MF H+) , 5 16.1
931 . Calcd. Mass, 5 16.1 92¥ for C2gH27FN3q 5

. Exanpl e 142

(38) L/ (4 Ethynyl 2 quoro phenyl) 2 {(R) 4 [4 (2-met
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used in place of
(R -tel/t-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2
WO y000%99278 et hoxy] - phenyl } -aceti c aci d. PCT/EP2007/051417
(R)-te/t-Butoxycarbonyl anm no- [ 4- (2- oxo-2-pyrrolidin-
cap(]?'{_gl)sélco;f I%%cg)g%l( 2ngpahn I}Jm%_a%gft ta§ ﬁfgélfjt&\l\fa(ﬁwﬁ VS E}r e 1?ﬁclar peptide/MHC
583. 2352. I cd ss, 583,2351 for C33H32FN4CH +.
cor@(lgyﬁﬁp s gurgace, and releasing its effector molecules.
(S)-L/-(2-Chloro-4-ethynyl -phenyl)-2-{4-[4-(2-hydroxy-
et hoxgrptuphktgry mogeopledi’ aseonye lded- il thelinteragtion between receptor-ligand
-yl }- 3- phenyl - propi onam de, isomer 1 Prepared as
paithesprasiralcbnitbt ewfst awlfhhﬁi@nfmemhting cells and T cells. Research
(S)-2-am no-(2-chl oro-4-iodo-phenyl) -

accAnRNEAY bveR IRIN8N@NEEBycars has demonstrated convincingly that resting T cells
(S)-2- Am no- (2-chl or o- 4-i odo- phenyl ) - 3- ph enfiproplonam

rquﬁig W?E’st F\K/ gﬁﬁ? f&én&&‘ﬁoﬁ %%ﬁgﬁtng %gneaécpge%g‘lgfl Lhe grdlﬁ*eratlon (see,

except

.8y SB \6%%20(269{):h€ 8@22 Iglﬁ ﬁ%ﬁgﬁ;ﬁg c? J enlllng (?‘5&2) %nmunol Today 13: 69-

2-tert- butoxycarbonylanlno 3- phenyl - propi onic_aci d
73)\1\@1%’% Lithe pneatbiat eonfarsspecificity, can'be produced by interaction of the
S)-2-trt-butoxycarbonyl am no- 3- phenyl -butyri c aci d.
TCB{(@p3 2omplIEs vathdanyapprerslateeiH/petdeld complex. The second signal is not
(S)-2-am no-(2-chl oro-4-iodo-phenyl) - 3-
ant [Hee Rydcifd 1 19 Daificd ehd ‘BB Ostitfilat@ry?*4ighiD | Phis signal was originally
b/ s-di chl orotri phenyl phosphi ne palladium ( 1 9.8 ny,

defgie@H@ 9n TERidy pr@ﬁQG&QPQ&{e ﬁl@lq'bgedeﬁ%e@a&gssogf &419 APl -

his m xture was added trlnethy sil'ylacetyl ene
Lrl I ( 1 .46
mar&rri()g?agef)rngdg d% o?(eﬁse%[ easr?eca[lé(dl %sm%z@ a%g:ed after 30
tes. After d|t|onal .
b/ s SeeeH ! swlffsgﬁ wﬁ.tﬁ@maédq g Quenanse fy sy
mmol ) and copper |od|de 1? 0.099 mmol ) were
actwdcle&hewmeludqhmatﬂbltemetlg@a@i for(Lin sitabr@9%@as. Bkp.utledl 175: 437-
with a 1:1 v/v mxture of diethyl ether /
445) dloindrodine i faemaddicdAdHEdntdriaatighria(1b€8) MNagokas eaqig€l993)
and the silica gel then eluted with a 2:3 v/v mxture

cezpf74dzs‘-:7tmt) igtri@Iular BdHcRioarrasmBéan ICArMel)gWﬁ'S%Véﬁ@& (1990) J.
concentrated in vacuo and the crude residue was

o S T ]Eer B AREENRR) Cen 71

IOGCJ] ﬁ%@gt hﬁ‘%&fﬁﬁ‘{ gé%eos\r}%cl% %]ﬁe%% Q)I ﬁxgﬁg %%as\é\ﬁ{ co-stimulation by
chl oro- 4- trlnethyIS|Ianerthﬁn I-pheny ) - 3- phenyl -
intqragiHig igh Bisirgogile Beands pa thesboclivy (Gosiryitlatony moecaiﬁs eledlate co-
(S)-2-Am no-
stirhyila(oRy siphal(sh-whith anvetebsskaiy ] et serimah physpdlegighl)co8dipihanyo
| propi onam de was coupled to
achide-Tlig AC Kb XY 6&% O TryllanDA® ecdnfildy (it &ptoritigdnd pyir &nhe B7
2-yl oxy) - et hoxy] - phenyl }-acetic acid (prepared as

fanﬁ@s&ﬂdobﬁﬂldlﬁoﬁ?&ﬁml:ﬁe {]9§)thé1§1'rﬁge Lh&PEaIRI ﬁ?&hl%jer@éceptor CD28
déscribed 1n step 4 of exanple 1 to give ((S)-[(S)-

or C1f &£ ' QIALLLIBLIY) SH)GHIN.RHLY Y. 988-%”3('?8‘1{&&9}3&’1 h992) s

afilish TS P UL B

((S)-1(S)-

SUm%QK(hH@L@HESﬂKR@@ﬁ%Qméﬂpéﬁylethynyl phenyl car banmoyl ) -
2-
phenyl - et hyl car banmoyl ] - {4-[ 2- (t et rahydr o- pyran- 2- yl oxy
) - et hoxy] - phenyl }-net hyl )- carbam c acid te/t-butyl
ester. (491 ng, 0.656 mmol) W@S di ssolved into formc
acid (7.1 m _) and heated fot 30 minutes at 40 C. The
tenperature was then increased to between 50 and 55 C
for 3 hours. The reactlon n1xture was then

o T e 1 T a
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fluid chromat ography was not required (step 6 in

exanpl e 146). HRVS: Cbs Mass (MtH+) , 532. 1 634.
w@2200cdoe2kass, 532.1 634 for C29H27CI N3Gb +. EXBOmPER2007651417

(28 39) -

| | ]
ot n355 578 ﬁ%ﬁ; iyt aégr%‘ﬁaodl ey m%%mgiﬁ@?%anﬁh §fad Rofesh W
P .
corgiintfieHRgeR S lée%)la&eﬁgﬁzgég\er Wi Xisg ?@glﬂgioﬁplex

2-te/t-butoxycarbonyl am no- 3-phenyl -butyric acid was
bounddyy 4 RCBI @dgc sirlacepl 2-T qely piovidex § cemstioriateirieHect which achieves
3- phenyl - propi oni ¢ acid. HRMS: Cbs Mass (MrH+) |, 532.1
actv3diion &dhe d. ceNaba birki3 ZhdpdpBide f The E2QHRGINNGPasscs B7 or other co-
Exanpl e 150 (2S, 3S) -

stuhﬁla(o%y ﬁ%‘allééﬁfé(sé oﬁtah)éﬁwgenpﬁleibylkﬂlg %Ta{ﬁ&ucﬁ ak 4n (AP CTERB AN

et hoxy) - phenyl']- 2, 5-di oxo-i m dazolidin-1
I
there%kga'le;i%e? P@H%I%%P\g%({gnp tﬂ&fﬁ%@exc g opx%gﬂ?oﬁmloﬁ%&ggl) which,

togétﬂ%rzWﬁéﬁvﬂﬂé%ﬁw B Rl kb digand ang regultida 2gtgion 9f the T
celf\wzylert the -T&Pt ok {heartameidhe Aol apgeriqally bings jog Rrphge-ahboterm

yl oxy) - et hoxy] - phenylj-acetic acid.
“cot RimtlatoryBub exyle Arlo ngfband nwlfciles havmg hoxilar didlogigdl-activity as
phenyl ] -acetic acid was prepared as described in

wil@XapgbrepuBificd RNBMuAISy MBS Scul dW e I, Jrecontbifandly HB&ducC@bemuteins
Mass, 546.1 790 for C30H29CI N3G +. Exanple 151

the£6%§ 35)
/ (2- ChI or o- 4- et hynyl - phenyl) 2-((R)-4-{4-[2-(2-net ho

] yI ?&ts ﬁerel %8 tt i a‘p hf‘\ 2&/ rezﬂer% tg %981%%5? tﬁg %ernero%l‘s] S(éuble

phenyl™ pared e sane ne

fac‘tqrs {l gﬁ(}:}{e%{%e %\;l&egé?%%fneg![sgmlqse ef)ér exatmp eh a'Elducmg growth or proliferation.
4-[ 2- (2- met hoxy- et hoxy) - et hoxy phenyl }-acetic acid
Nopdunitisg gxdnpley elceytakines which may be used alone or in combination in the
(R)-tr”-but oxycar bonyl am no- [ 4- ( 2- met hoxy- et hoxy) - phen
praytide-ofabepicsenadrivdntion include interleukin-2 (IL-2), stem cell factor (SCF),
(R) -tr~-But oxycar bonyl am no- {4-[ 2- (2- net hoxy- et hoxy) - e

mtér[b@léﬁﬁb (IphpMnkdricak@td ALa®] GhtapREKIRL RAAY 8d), a5 CRES EfahBREyte
in exanpl e 48 except that 1-(2-

RS O 0 SRR S A i
1L i]g/; W)) MIP51 leu em1a 1% |bﬁory acto (LIII::')Q((% k21t01§g3anziotlilroEXbon%1e%n (TPO)

Céﬁl 2Ch|oro4ethn|-phen?/hi 2-{(R-4-[4-(2-nmeth

an g}l@aﬁ x (Y Lok HRpIe) copmagrTiglly pnila eafggmse\(ﬁrq;i andors such as, for
-yl }-3-net hyl - butyram de Prepared by the sane nethod

exaapleld sy e (Fiamirghamp MA L §BnetedpiSotithaan(Fyncesco, CA), Amgen
te/t-but oxycarbonyl am no-3-net hyl -butyric acid was

(THossshdi Daki) @8e R&B,SysemsdMinneapolis, MN) and Immunex (Seattle, WA).
t eMbut oxycar bonyl am no- 3- phenyl -butyric acid. HRVS:

Th&%?m@ét%kfn% Nag kncon%@se% nfoﬁé:ule@q{agﬁllg siYRSa bic98icdl £8%ity as

Wllgl-%%e o§) u%f{egl RgrtoﬁTL:A’gﬁ( % g%&tﬂg{ﬁﬁntl%gg éedpot}%%{ellls ﬁle?eo?)l. 0

azo anol ¢ acid

| oro-4 | - phe m.de Pre redbythes
ot ABeHSs RSP nee@%@edgs@@d JBE e¥bipo o "are used
38) 2-trt-but oxycar bonyl am no- 3- et hyl - pentanoi c_aci d
integglangeabdy foryefir ¢ polymsric forms of nucleo‘udes of any length. The
3S)-2-trt-but oxycar bonyl ani no- 3- phenyl - but yhc aci d.
HRVS: Qbs Mass (MfNa+) , 520.1 6 12. Cal cd. Mass,
520.1 609 for C26H28CI N3NaCo +. Exanpl e 154
(2S,3S)-L/-(4-Ethynyl -2- met | - phenyl)-2-{(R)-4-[4-(2-
nmet hoxy- et hoxy) - phenyl ] - Xdi oxo-i m dazol i di n-1
-yl }-3-phenyl - but yram de Prepared by the sane net hod
as descrlbed |n exanple 150 except that 4-i odo-

L, o Y 4
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HRMS: Qbs Mass (M+ H+) , 566.2099. Cal cd. Mass,
566. 2097 for Exanple 159

w@ B)o7kg62(8t- Cycl opr opyl - 2-f 1 uor o- phenyl ) - 2- { ( R) PAF/EB200(/&1417
)-2,3-dihydroxy propoxy)

ol?lr?fc;l]é/(lgﬂd%z r%am (1e8wq:)on8?18% deﬁ r%'i"’&é‘“ﬁ? %egr éi/%r theq;]analogs.
same. et had as d scribed in exanple 160 except tha
Nuglegtides gy Rays §Ra MBesgirehiABal[stuctresinomay gereiongy. fugetion,
, 3] di oxol an- 4- ylnethoxy) phenyl]- acetic acid was used
kngwn ol ekeowh. TRy larey tpf)b{muglﬁyfedﬁr”b@cﬁyqleanfom oxqnaple( Wygle-stpanded,
di met hyl -[ 1 , 3] di oxol an- 4-yl met hoxy) - phenyl ] - acetic
dowddé-strand R} aﬂidsfrip-le helical molecules, a gene or gene fragment, exons, introns,
But oxycar bonyl am no-[4-((S)-2,2-dinmethyl-[1

mRNA AR&XO I RR A TWO?&&O ¥WNAD la&iam{ﬂmanafp‘&tyhﬁclaﬁides \t@aﬁqched
prepared and used as described in exanple 116.

HRIVS:
pol cl%lgi?_é g@ﬁ&@ &ctég c}lai%fi ]Egl‘iég? 8@? seqM@r?c% 1s§ BRaRNALS any

seq_utinc{(:(@j eft!:? %e&&ngipgl%{e?s plfr11 algiﬁneon%o na 1veur(1)urc ei ac1gl]¥n()lecule a

hydr oxynet hyl - et hoxy) - phenyl ] - 2, 5-di oxo-i m dazol i di n

nudqzc agifl Qpayy niaprperscbrivysatiay Mgy alsecogpiise modHisg nygleic acid
described in exanple 3 except that (i) (S)-2-

motesiies bAs axgdclrdiommRA reder3iq 2 RNdothet @héeyttansipied pi @ demdritic
acid was used in place of (2S,

celB SQucB-iﬁRIEJAb ;ﬂip(iégﬂ@?a!lf@@%p%bk@,fﬁaﬂ@ a SrbpsuinybinBin Wit K@@k Gedunce)
step i -

ancf A HQﬁs@aﬁ%nqu@laaaﬁ eadowr&% |ah-ofeh feakil iy %e&n@é&ﬁﬁfoé for etp@pude

]-car an1c acid te/t- butyl ester was converte

oré?enlofc 1ce dus‘a @F%ontasza u gtgl?enyl car barmyl) 2- (4'

uor o- p eny car bam c-acid telt- butyl ester
gfegﬂl‘? %ttétgg‘ﬁgptd;gj 1 1(qe ru} }tso brsotagepst sengéJ ‘[SoI rre?ertt(b S cgl?lgglllr}(f oofj"gwo or
(R)-te/t-butoxycarbonyl am no-[4-(2- hydroxy-1
morchypdtboik prrEtchagidsetmimeyiridanalngs] crgeptidamigatigs. (hepiieids may be
as described bel ow) was used in place of
linKedR)byt peptiddbidbratsy da nidoingt| carbiod ondnd,-th@ stuatt metyyctérlﬁmyd &y -other
2-yl oxy) - et hoxy] - phenyl }-acetic acid in step 4 , and

bOI{dSVé t Berd kt‘BEr ErnAd nedhbdeih, %ﬂ%ﬁﬂl RARinbAcid” refers to either natural
% 2- am no- 2-[ 4- ( 2- hydroxy

ancL*i*%Qcym by I B SEHSTeo PSSR AT RO e B apg yoptce
1s01%n§1r>so Ilnfnlrg])laaryﬁgztrﬁyagﬁ gu['l(? n‘%‘%r@r L) tngsr % ﬁ(ggt@g é)gﬁge%gr Ii_nﬂlg amino acids

. same nethod as described in exanple 114 . Preparatign
is cgfnn(l%])ly Earlled an oligopeptide if the peptide chain is short. If the peptide chain is
- (4-cycl opropyl - 2-fl uor o- phenyl car banoyl ) - 2- (4-f 1 uor op
longethy Ipyptidetihydhmoalyattda aolydentaletor burgteinest er :  To
(S)-[!
- ( 2Pblypeyt e an dptotaidyeioy Lian bieamythbd Lof the idvddticnr @estydbiained
-ethyl]-carbamc acid te/t-butyl ester (4.5 g, 9.0

by BR@hitalaDFhEXE LR % QEUIIII%F&QB;:&\%QMQG @Lut%magtdgbeFt]:ée s7ynEHE§ 24 such

in a mXxture of ol uene and wat er

as YRL e AT RS RAL SR &;Rﬁ@ ?;élg%y%%schg S 43&% br1a,
FofiirB (U 056 &nf a?n%z»,e%%s Pgo%flﬁgﬁ Padabidap be precipTté nd

tricycl ohexyl phosphine (0.25 g, 0.89 mmol) and

furihgr padiadnicacatmple bydigh mr@m@n%hcrm% Fhromatagraphy ¢HPLC).
Heating at 100 C was continued for an additional 3
hours before addi ng cycl opropyl boronic acid (0.2
g,2.33 mmol) and heating at 100 C for a final period
of 3 hours. The reaction m xture was diluted with
et hyl acetate, washed with er (twice), brine
(once), dried over sodium sul phate, filtered and
concentrated |n ~vacuo. The resi due was purified by

e
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descri bed in exanple 48. HRMS: Cbs Mass (MrHt)
548.21 80. Cal cd. Mass, 548.21 92 for C30H3I FN3G6

WO Epoasnpd2es 162 PCT/EP2007/051417
(S)-L/-(4-Cycl opropyl -2-fluoro-phenyl)-2-{(R-4-[4-((S

Alt %atléefl? ! tgé{ dr X ¥ rdo Iﬁ%%)é}%)ﬁiies £ bf obtained using known recombinant

-yl }-3-(4-net hoxy phenyl ) - propi onam de Prepared by the
mediods et hod as described in exanpl e 160 except t hat
(i) (9)-2-
t r ~Apusashdiesein bsnpicandmoreBrg w- the prasgssephemyich-nobowicsatides are
acid was used in place of
traf{sS)ib&t intdt mBMNAQXye aRdOA yilagrfimioer de (tdnflhigd e phptindek ) padymeptides,
ionic acid, and (ii) (R)-
or ﬁﬂofe‘nﬁum Ce@;ru@&ﬂb(ér&m e tdrfir (e&@e‘sﬁor?" éﬂcHﬁl‘pHééES bdth transcription

, 3] di oxol an- 4-yl net hoxy) - phenyl ] -acetic acid

]
and q&);n%pa%gdf@% %ﬁ%?\&g?grgi)}%agc} N S fopeﬁpressm of
bot%@@%@ e edgpophiod S et i e fﬁ_tRM@nf‘

npl e 163
traqsggptgg)a.l ggntgol” syicdeEp pegsyttoad m) the p aph g},qlg,qa}es hat (trﬁslsc;pppgfn of a
- (2- hydr oxy- et hoxy) - phenyl]-2, 5-di oxo-i m dazolidin-1
polyyidledidp hequghedy usyallami N ARcepacedichyndsive isdmimgmetridely linked
as described in exanple 48 except that (i) 4-
to Mydléragiteith confidibingsaahd infieatiop e R Hesh@ss, dassoriphes
bel ow) was used in place of 2- fluoro-4-iodoaniline,

“0paskifdi} linkdue ifREHE (B MERGRCNES, UM REIAVENRAN AR 1o
0 per orm st ep . Preparation of

ﬁmctlgﬁ/ &1 ocf?(pr tg% lf 2L alnlaﬁl% elg‘ﬂéﬁto rl:%le £% ar%éla ool t?anscnptlonal

procedure o ace an

e et o ol

acid ( 1 1.3 g, 13 1 mol), palladiun(ll) acetate ( 1
express@ng/ecr.79 mmol ), tricycl ohexyl phosphine (2.80 g,

13.2 mmol ), and potassi um phosphate (74.2 g, 265 nmol)

i n Vottussrnhat(cbd@imierjatikndomap eites(a3d metespary Eheeamisxfiori expression

was heated in an oil bath at 100 C for 2 days, cool ed,

arc&ewh e tHel AU ]ﬂeﬁ@ﬁémﬁ loh ttes @ebubhtieMueh Véct@@@wfhf vt F@tures may
The residual solid In the reacti on vessel was

It (¢ "Nelg!
e S R R g
) ext ract ed e.Wth hexane the C
cirGSHE PayBrs el S et B eYecgﬁﬁWocagtawa&?{ SPRE some or
sul fate. The dried organic Ia%(ers were filtered
all p hthg defloveingi piselsclale niaker appilor Relegion AistablgRiHEasiEng n
80% 1// 1/ dichl or onet hane in hexanes (250 m ). The
trarfsif¢ctantst imsnavemeligoeetle (¢ g ateamyain vatstaonce)o cgfianecranded painhoter
that was fractionally distilled (Vigreux colum, 6
seqbidce $gr. highke vEls ac triugdripliict deld. | fagm et iweeslifid e#iBy Lerdtof human
6-7 nbar was collected to give 6.8 g (45 mmol, 45% of

CM‘V'_f Yﬁh&ﬁgﬂ@ﬂ/ {en%nfalnHﬁ’ EQ@RNA @%c@s%m% p%ila% f}ﬁeﬂnm Et’agllﬁ't)d(e <.,
fro%@V4(ﬂ) §\94(§ B&ly&r@a or&in% of (“e[thgt@n’ angl (/5071Ef & pgolfpef ep%oe\h‘?al6

repﬁg%t@p??lggagﬂ%}n[u}t‘p(le cltoglingesgtgsy laﬁ(l‘l Ipra})n Otg‘)§¥0re1}’l r\]zzotl)f( 2raIPsgrei;r)] (H of
gr@;?/d opr opyl - 2-f | uor ophenyl ) - 3- phenyl - but yr am de

seng@ @O/ propntiserze b Je.anthe Wrarnd( qaiéSPé@r@mot)erSWe Péheg iexpploeel these
in dichloronethane (60 mM _) at -78 C. To this mxture
was added a sol ution of thphosgene (296 ng, 1 mmol) in
di chl oronethane ( 15 m _) dropwi se. The m xture was
allowed to slowy warmto rogmtenperature and stirred
overni ght at room tenperat ur¥ The mixture was cool ed

in an ice bath and 3 MHCl (60 m ) was added slowy
and stlrrlng was contlnued at O Cfor 30 mnutes The

o o o o,
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+. Exanple 168
(2S,3S)-L/-(4-Cycl opropyl -2-fluoro-phenyl)-2-[(R-4-(4
WO petiyd2car banmoyl met hoxyphenyl ) - PCT/EP2007/051417

2, 5- di oxo- inidazolidin yI] 3- phenyl butyranide

an(ﬁ%tgg al eep £ aﬁ_ge Qudt Vaﬁyceg?ng }b[:%olngxa?ﬁ(p <, some useful

4- nethylmﬁ nDyI thox -phenyl) acetic acid was used

veglers BIcA@B transcri mg A in vitro or in vivo, and are commercially available
(R) -tr”-but oxycarbon an1no (S)-2,2-dinethyl-[1
from3jodicex schras Sirajpgpms hﬂ,nd] Pragegd Bicgeshd Madison, WI). In

(Fﬁ-tert-ButoxycarbonyIan1no (4-
somethyddimehaxytasbhexstophenydc)l-tapaiduce BBiAdwhizh is then used to
prepared as described in exanple 9. HRVS: CObs Mass (Mt

Uamﬁ&nacéﬁ opiafn. Cal cd. Mass, 559.2351 for Exanple 169
(S)- (R-4-[4-((R-2,3-D hydroxy pr opoxy) - phenyl] 2,

5- di et' tWo gﬁi(?}ze e%;pfésglon &/or éhsc ? 51?%9!3&18 écations

(4 cyc opro uor o- phenyl epdre

t hod s descri be e 5 .except t .
ko bl P et BE R P i%n@n GHSER lgrvefr%%ranscrlbed
acid was used in place of (2S,
mRé\IA & entiyzeskive slabidity ﬂraiﬁfﬁéwecsp%féf?ﬂslaﬁalﬁ yFpicexgpde, mRNA
HRVS: bs Mass (MtH+) , 5 14.2349. Calcd. Mss, 5
stallifity28uiBorfiansl@iatidB 8FNBDEy earEkamptceseiAfy including 3’ UTRs and/or 5'
(S)-2-{(R-4-[4-((S)-2, 3-Di hydroxy- propoxy) - phenyl ] - 2,
UTRsGh eanRNAJ arofckdil Bxdmplyd of 3’45 TRY idyhud @ eivk@ ioinChiaeindC D40,
(4-cycl opropyl - 2-fl uor o- phenyl ) -am de Prepared using

B—%&%i‘ﬁ aﬁ?&?tams%ﬂe S pleRftd Q)gaqnﬂl& SPTE HORIEHSRE from CD40L,

anch i RSB HT goRey Mty CBReAY Fb b TG heleah gos aiyus RUS.

in place of (R)- te/t butox car bonyl am no-[4-((9S) -
andtobaggp pahhyifus] Pther examples of regulatory elements include, but are not limited
, 3] di oxol an- 4-yl nmet hoxy) - phenyl ] -acetic acid in step 4
toAhdﬁmewE@tbutoxycarbonylanino-[ 4-((R) -2, 2-dinmethyl-[1
, 3] di oxol an- 4-yl met hoxy) - phenyl ] - acetic acid was

p r eBaatilYs imuﬁmw@m@@édagfméﬂ aseirhaesbrif Musdld€ells. The human
preparation of

B- a(:ﬁ? gfoﬁ{&t rkﬂéts fd@ ?% El‘[ﬁv n%%n](e %?‘% redsici 91' har{ dell lines

| OXO etl C aCI

and” éarggw%%li% eIX %g t cgpéabégg H]ése]&roplr(i)"'[elg1 18818818]& of the B-actin 3’
S) -2, 2-di met hy I-1 3- di oxol ane- 4- net hanol . HRMS:  (Cbs
UTRpilys EW%rﬁgwn hgsgeomdeensicaied ¢p fupligsincisass th leggl ¢lgpRNA
C27H32FN3NaOs +. Exanpl e 171

acc(@ulazion (Res 4g] Qilq 2ndHpunwirg £ 1997) J. Biochem. Biophys. Meth. 36: 63-72).
- hydr oxynet hyl - et hoxy) - phenyl ] - 2, 5- di oxoi m dazol i di n-
1 - Yhd 340TR LI He-gpaizhasaivitusgind 6 mRNA functions as an enhancer of
(4-cycl opropyl - 2-fl uor o- phenyl ) -am de Prepared by the

tra@TBn TR E @&iop%ﬁ HRSEIll R Ay hid SXaMPARCAHAO T8 3ePrR BiRtlso been
(i) (S)-2- telt-butoxycarbonyl am no- 4- net hyl - pent anoi ¢

sh %';tg eﬁ(ﬂ nclé%%gsl% IP @acl?et@r%]:?%?%l %P(&%err glRﬁéﬁnmlr?bblt ret1culocyte

oxycar am no-

ac in s
%g?ﬁfﬁé 8¥@4%4H%1y%%&%%6?9%?%g hydr ochl ori de
was used as the coupllng reagent in place of
0- béhe dt¥ TR 26 hethuman_hsp7§ gene/has been shoparie ineyease anslarion of
hexaf | ur or ophosphate in step 4 . HRVE: Obs Mass ( MrH+t)
repprt& hBRN2A347 tiCadbsehce MAsEgss BndiklidB4@] Wwohoubdampdteally thfluencing
(2S,39)-2-{(R) -4-[4-(2- Met hoxy- et hoxy) - phenyl ] -2, 5-di o
x0-imdazolidin-1 -yl}-3- phenyl
-L/-p-tolyl-butyran de Prepared by the same nethod as
described in exanple 1 excepf that (i) Anethyl-
ani |l ine was used in place of>>4- br onani | i ne in step 2,
and (ii) (R)-tertbutoxycarbonyl am no-[
4 (2- nethoxy et hoxy) - phenyl ] -acetic acid was used in
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of

(S)-2-(9/-/-fluoren-9-yl net hoxycar bonyl am no) - 3- napht h
W@bk@no®2y8 - propi onic acid in step 1, (ii) PCT/EP2007/051417

4-telt-butyl-2-chl oro- phenylanine was used in place of

thezme]fcslﬁ%%rs?ag‘htyle%d an\?%/lgrl ﬁetl I gn éém gra{ed é nipiber oﬁlean cell

PESEF

exanple 114 . LC Nhss. 2: ch.
lm%(é%? eg3 ) Iyigps, @27‘&@%@%@ Jybi OE}S\t/gfﬁpq)@ 19 {24)3s) -
%4 Et hoxy- 2-f | uor o- phenyl ) -2-{(R)-4-[ 4- (2 met hoxy-e
t hoXy monenYEGE 5 U Rd¢endwncds iagslziadn elf snmenocistronic reporter RNA
-yl }- 3-phenyl - but yram de Prepared using the sane
and@tdhbd [RESd@gembbRithosameKaimpRac)lacaxice pits edbahcoriagtivity has been
et hoxy-2-fluoro-aniline was used in place of

derfloRir2XB 30 i, Hghstd? afid 8Bmdn c@NBnds! IDhe () tength 5'UTR is 1014
trn- butoxycarbony an1no [ 4- (2- met hoxy- et hoxy) - phenyl ] -

nuc?%;?fd'e&, bﬁgﬁ %3"@&1 Lﬂarﬁlv%f:sf O\fvas hown to be mg r? active (see eg.,

utoxyca ony am no- oxy phényl) -acet
aci d

Stepipgt 4. @9%§§%%§QQVH%HQH§n?H8:P49k2 met hoxy- et hoxy) - phen
yl]-acetic acid was ‘ﬁared as _described in exanple
80. IavBpleepilcamsis V(ulwréﬁ y) is agryigmstovig cldie Rz eegion of the
550. 2348 for Exanple 178 (2S, 3S)-

virdl/5 L2ZRAtmod gedtrirspioo ptiojensh ©h g npa-Rirf| iRperder[RINA 2n hemhio 293
xy- et hoxy) - phenyl]-2,5-di oxo-i m dazolidin-1

cellsY(bde; 3z R@byits ddt Bérawi deriPopay £diky. 14181 5R8EI8)Et hod
as described in exanple 50 except that 2-fluoro-

4-i ?R@ﬁ@?ﬁh&é&fﬁ@'sb leﬁ@erW@ﬁ%Bé&B'e&% Mﬁé Rﬁ& %ﬁdtﬁbt@i &fp

of | uor o- 4-i odoani | i ne.

1nd?§e§d§1é)%18anﬁlgﬁ?1}lgf reg?&e& ml%%ﬁs 1‘15 8%.1’1{ £la amnaler{'ip ceﬁ lmeg Although the
leaﬁ%éﬁ%e}llcé ée%aqobgg%{y ?ﬁtﬁg%éﬂ?h@ Qat on (ngE caglg)exdy traentspnﬁgtg/, the cap-

henyl - but yram de Prepared by the sane net hod

mda@end@@c(g PHHdeiptcssioartpdenddicexetepta tainpttactivezadtermiive 1o in vitro
-yl -2-fl uoro-phenyl am ne was used in place of

cappirfg (sexr, 0-g4-Gabdlikoernill (11825) @eneADSt 23B-D3& Niepel and Gallie (1999) J.
-yl -2-fl uoro-phenyl am ne was prepared in the foll ow ng

VirdRy'3: JE8000%sxGHnie (26013 Virer 954ti1adgansdyine (1 g,
4.14 mol ), copper iodide (304 ng, 0.21 nmol) and

pot a@r?{ Ud}gggﬁf RP aée%.? (trai!lsfe &1 ek OO derd t?@ ﬂwoﬁ'@wn of an

gl yco |sopropano

dd t.idine. (3

emﬁﬁléowpgiw“ﬁfégt“@ St ezlﬁélaf%’acte% Qgélh%%ﬁ%aod I iR
The reaction mxture was di ssolved in g acet ate

introdgetipn. \oengalshedy &wrttfﬁ%@erﬁfefsst%éh@séelwm of pycifdc pag that may
m ), and the brine |layer back extracted with ethyl

be mteprattdint@the 1O6t detis) genTive, eohii maxdrepligamindepondentist of the host
were dried over sodiumsulfate, filteredand

celCgunoaiet IGinedelivery d6¢sot ecfér trimvedudiibn offAFEmBINA #@sSa cell. A
purified by chromat ography over silica gel eluted with

“o A0 WYy StV RCRY3hQcdule HRXBNES Ty Th&rRE 3FNAkicleotides into a host
contai ning fractions were conblned and concentrated to

celg r%}ﬁam les a(ffeg(agggalvjery %ﬁlhi@e y| ¢ 8? feﬁﬁ%é‘lp%nl eo,@@%e@?)wompauble

polI@])@rs((Qaéugaéf)r synlhetlc)c%poprotems poly%gg’udegsp% ysfaggharl esrrpl ©
L/ - (4- Cyano- 2-f | uor o- phenyl ) - (R) -4-[4-(2-met hoxy- et
lipenskyspeqbinadsst priidicsl anl@a@elpp@sda mictyl particles. Examples of gene
-yl }- 3-phenyl - but yram de Prepared by the sane net hod
as that described in exanple 50 except that prior to
performng step 4 in the reacti on sequence the
transfornmati on detail ed belgﬁg(step 3a) was perforned.
Step 3a: To an argon degass and dried flask was
added (2S, 3S)-2-am no-/ V-
(2 quoro 4 |odo phenyl) 3- phenyl butyranide (796 ny,

~r~ ~N N
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LC-MS: Cbs Mass (M+ H+) , 455; Calcd. Mass, 455 for

C23H24FNAC6 +. Exanple 182
W@ 28788274/ - (4- Acet yl - 2-fl uor o- phenyl ) - 2- { ( R) - B«C BEB100Xa51417

-4-[4-(2-oxo0-2-pyrrolidin-1 -

etho hen dazol.i di n- .

b IRA BT R PRI RSB ST Sl freaml haspleaires

as descrlbed in aml e 145 with this co bei
adeggyiEHT Y reEOdry %a?tsaﬁmagamep%s terter Cﬁawcpsp a@ﬁtp?aéﬁl@sg and other

step 6. HRVS: CObs Mass (M- H+) 601 .2454. Cal cd.
recpmbmatigo yehicasimavay inABS B abiehhams &ep @esml@dcf@h@mnmlon ina

| C5 determ nation in MEK cascade assay The eval uation
vartdty bheukaomio und prokaryWEKhosihliahd hery bvased &irfgonertdrapy aawell as

beadbased FP assay terned | MAP assay with MEK cascade

for SRITROBEM0R o f hBIyRNEIBdtidel BepRBSAY Was performed in a
reaction solgty%n contalnan 10 i MM HEPES, pH 7.0, 10

T R T

M E El TCl abel.ed E
os e A T A LR s Pd %ﬁﬁﬂf{% g Reor S8 B 3 eppgbinantly
Phe- Al a- NH2). C-RAF, MEK, ERK and the ERK peptide
progugssl s 9§ V%lrfémafd‘%i tat spprisss paplyuslaetidertade rdébﬁﬂtr%ﬁlto a host
buffer. Activated c-Raf phosphoryl ates MEK, activated
cellvElhgrhin sivhomytiet esin BRK. Exenpdessiaquenedtyrs antudeatedviERikectors,
phosphrylates its peptide substrate. The FITC-| abel ed
addpepirildectdt) sddnat Bsocimbeirdl Resphoslyphatied viyors Aed Kienase,
bi nd to nanoparticles derivatized wth thval ent netal

Alﬁﬁ“rﬁ%cfom M@s%eﬁﬁfk@‘ﬁo&@@ﬁﬁﬁ @ab&ﬁk@tdr@ﬁrﬁf ﬁﬁ&h@ rJlrus-[t]@sed
result of thisbound fluorescei nated phosphoryl at ed

Vqu l‘gql Et s8 b3k c'iev%[oﬁ)g& ?or use o'earllreI eg ﬁ)yo%]ndsm‘gﬁll?qlﬁ)th %Sdﬁ%ee eg.,

ecrease n nnlecu

oduct rjal dil t|o 0
%geaala%ﬁ ubsits gyﬁ?e(’% KT G0in diore 3§é %Qfﬁ%@%%?ﬁ@wl
mnth ERK and ERK peptide substrates. The reaction was
(199 Neated. 218237829C for 20 minutes for MEK activati on,
20 mnutes for ERK activation, 30 m nutes for ERK
pepin dpcaubaticgicac phadphe meldialtdddj’y, a teveniralagcioncanzatoe donstruct
overni ght at roomtenperature for binding of | MAP

ref&@ aslthe pb P B@ublwdea&mmsm&h@@a&ﬁo@ﬁmegénbﬁma)r 84 thRddf, and a
0

pl ate rmat. The changes in fluorescence polarlzatlon

theﬂi)[é&tl UG ép%géc'}é!inbfﬂg%ﬁrﬁn?&}oﬁ%l #%ém{é tgfeﬁé trans er > and

Clt Ion an r em sSsSion rrzatih on va

quate as the foIIo
reE‘Ph‘%aé ﬁ%P?C@‘ b 1?388 SRR 6?%5 6%@4?959‘3“5% which a gene
(intensity vertical + |ntenS|ty hori zontal ) - . The ] C50,
or Huglie acisrBicpess aFatialy tantigreding thx@fwttcsll\mfarﬁl& of the virus
Percent activity and percent inhibition of reactions
entemng the cplt eskimtegraingatsgenpma muo Wer st edlicgdnatmed Ty virus can enter
conparing their MP values to those w thout a conpound
the(hast k0G4 achdrial ¥echahlixgn 6DmMERLBA Sr BE mibaifivdlsacH thatit bids to a
above assay exhibit |1C50 values of |ess than 10

d1ff&éiﬁ R8% & su@.@ce%&& of ﬁga[hdftB et bR &l %%\Ms&ghecré’ﬁc‘%irgwral
data: Exanpl e No emcal Structure 'Cso

Vecr%mré}f&%eg ! %@fofimag % Séatbieu(gfe g‘[l‘@(ﬁ{&ﬁl%?}é réérlo%s %8&61\6 IS dV ﬁ% a cell

arnmaceuti ca ons con

ig% e an ocess for thek» n&nufactur%
Y‘}fa PHYVE f ﬁ@ﬁnp@p%ﬁc anigry. etroviruses carry their genetlc information
_ glucopyranos | -substituted benzonitrile derivatives of
in the éorgepidiMA; howener.sonce fWisereis anfeets agelbupe RYA & reedrsonisenscribed
herei nafter, including the tautonmers, the
stereoisoners, the m xtures thereof and the salts
thereof. The invention further relates to
phar maceuti cal conpositions ﬁpntaining a conpound of
formula | according to the iHvention as well as the
use of a conpound according to the invention for
preparlng a pharnaceutlcal conposition for the

o T I ' I B L "
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cotransporter SG.T1. Conpared with a possible
inhibitory effect on SGT1 the conpounds according to

wo bm7ioyszest i on preferably inhibit SGT2 sel ect POBER2007/051417
The present invention also relates to the

. | ol ogi.cal | y acceptabl e.s S pf t C unds

im EPXE GhRY B eeha MR &R PN pElbe s SO ERPHRES gplea o
acids. This invention also relates to pharmaceutica

Pro¥8Kdosi ti ons, containing at | east one conpound
according to the invention or a physiologically
accépoaiiners aplynededdds agpaelpnudestidayeenetsdar pappdnbided ¢ty
together with one or nore inert carriers and/or

polsipdptiela trsgionkh iy ishare atdeaaingles@ntagt af &sqtlianct dentise” @fligaiment
| east one conpound according to the invention or a

and%ilatbR 8l fRlskyucacs RBhEY! sBarRd bl nuBIB6®RS orf din® h@RBEJURHCes is
a pharmaceutical conposition ich is suitable for the

o8B B YT AR IR RIR, s prase
3 RSB B DGR X oo

use of at |east one_conmpound according to the .
AcqdaPeiniSdrd To 226t prddfiicst asgh &erlin ange Byehh( 1893 roct Nef- etsrd. Sci.
for preparing a pharnmaceutical conposition which is
US4 W0t ab12e580t Alhendtive programs afe BINSS BN and (B AREER ising ¢he
di sorders. In a further aspect the present invention
follo@ligt @FaiilOpirietdtie g@fctidtcoll€asian@ng; KiearEontid; aemar-obol cutoff =
to the invention or one of the physiologically

60;%%2@&%; Shaddl L BIIGQTEBh: é&El‘i}ﬂE&l@w fi(f’&:qﬁ’ences; sort by = HIGH
phar maceuti cal conposition for preventing the

SCORES NGhALQD ﬁﬁ-r%@fdrrﬁa&'el%a %%Hagfvfé |s [ﬁﬂ]ﬁf %L GenBank CDS
I"pt oVi ng andlPor-Tes of I'ng e Functi ona 1ty ©
ncreatjc heta cells. In further aspect the present.
traSRYGRE T oM PEreiE RS %%u@a@s% - BRAUPRES Ay fdsodsigsRaEPd using the
according to the invention or one of the
GAFrgregigio gihdedl usps Hieadgariliyn of Nepdlsman epd Bfunser (DY EPr Maf Biol.
a pharmaceutical conposition for preventing, slow ng,
48:d43-d§3 g fowl the dainnregt of seaagplar seprdedsition snaimizedbtheetmber
to an abnormal accunul ation of liver fat in a patient

of inBtcAGEMAtrhdIRiRks thEinSmibBVEMdahONDad o of B! {6 gtatsichR bb$ind at
of at |east one conpound according to the invention or

the PN YEHiGh A g&w i-atﬁﬁ/%?;tAgﬁW. g%ezlgkﬁcetéaﬁ{ﬁﬁﬁ%nf s%magel,tillacrllléding the

preparing a pharnaceutic osition for

t sqdi dependent gl ucose cotransporter S
BLART, St AT P RT3 orifas RS 6 Pl o Ohres B 1red rpgage
process for preparing a pharmaceutical conposition
(verdQib P -mycael Y man iiegt Setticnessdnactvrg waying peicraipees of
conpound according to the invention or one of the
sequbycsiiddndy, cath 35, docapials) &t lsast 7570t B0edT%oi Y%, 95%, 96%, 97%,
incorporated in one or nore inert carriers and/or
98%] 9996 Rk sddy sequBIR-iddieny.CAlignmehoand sqaernee ed@mity evaluations may
invention also relates to a process for preparing the

als§ BEBOYRER dHharRERE (18hg TR AU Ahhs AREQED BYvE Qr bhi®her algorithm.
i nvention, characterised Tn that a) in order to

PreRal cn CATPRY Qﬁiér ﬁén’goef%%ragli é%iglg&ﬁltehcev‘é}i acrpuc%ro?lde sequence
defined as her el nbetore “an erernatter, a conpoundbe
neral formula |l wherein R denotes H, Cl-4-alkyl
enc?) ngiit 8one &1};}1‘[ jeélé %w a’lter('népyﬁz aIRING a’gyf 568}%%8,0 81ﬁlg}ra?r/ charge
aryl carbonyl and aryl-(G _3-al kyl)-carbonyl, wherein
densie taidkgphilisityr aydigpbehieityraize padisenligiration (e.g., Val for lle). In
pol ysubstituted by hal ogen; R8a , R8b, R8c , R3d
i ndependently of one another denote hydrogen or an
allyl group, a benzyl group, a (G _4-al kyl)carbonyl,
(G . 4-al kyl ) oxycar bonyl, ary]carbonyl, aryl-(C
-3-al kyl)- carbonyl and arylﬁ%Ci- 3-al kyl) - oxycar bonyl
or a RaRbRcSi group or a ketal or acetal group,
particularly an alkylidene or arylalkylidene ketal or

T S oy oy
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The reaction according to Schene 1 is preferably

carried out starting from a hal ogenated benzyl benzene
waeeopoends of general formula IV, wherein Hal JRCIDER®07/051417

chlorine brom ne, or iodine. Rl in Schenme 1 denotes

coni aerlln 9 or“non rn%u Qeal etllt on ? g’ryebt & uentt I11)( an a?evrrei‘e{t}v%%n}n?o acid
¢yang Prsyé Br ihe. ﬁ?‘h oxXY,

car bo yllc ester, carboxan1de or rlvatlve t her eof ,
SO figgHicantly Fhf&rfaﬁ pharge B?rettwygaorgiehws%éw ropheihigie size
function such as acetal or thiazole, or a
andgeroroafigedtion (arasye onRhelo Thamesans Abmakipg sudhmadifieatipns arc
nitro. The Gignard or lithiumreagent of
webdinawh e thieeunteand\d) soray bbac@mgpiahedlby meand dfecommercially available
correspondi ng chlorinated, brom nated or iodinated

kit PAHIZERBNAEENS aPl £ RS brv M IaBleA TSR Ned) ERLaltPBRAUMNA; IWBL Blverly,
exchange reaction or by inserting the metal into the

h&&@r¢ﬁﬂ&£HH%@ﬁﬁhgoﬂﬂ, gyrhe hal ogennet al exchange to

syhthesize the corre ponding ['ithium conmpound V may be

carrled " e wth an organolit h'u conpound
suchnasoBt o pENET nith aPid e RHAR Riipteo e PR
anal ogous magnesi um conpound nay also be enerated by
Polypepaids gerAteHfe BBITb sy e praliRga Sl tﬁer@OEmStlbﬂéqﬂéw%V of pgepially free from
reagent such as e.g. isopropyl- or sec-butyl magnesi um
corbpanendeha moohilhr dcdempanyder is@paco pyth-theomnucleic acid molecule or protein
di - sec- but yl magnesi um wi t hout or in the presence of an
as Rdad id enedtwa By be@ibhe as/i®nent. | THuk Ui ishlbediod Butified nudkdic acid
accel erate the netal ati on process; the specific

moldcBRITPIALiALL AbsRhIANCHBONESHL P AXTPRURETBY cﬁ'[u%@m%ﬁmm when
generated 1n situ fromsultable precursors see . 0.

prdRE B s e sEPIRIRED f;‘ra%f)f“ﬁ%ﬁﬁcal w ot
addi ti at e es of organo n1co s
chengealy 3%69%%@%%% ey, GX%LP[%H %@S%@m SR de
or bromi de or isopropyl magnesi um chloride or brom de
polsmerlentidy iy frecholineruanggs (Secleasiirolpengeding isequesess) Bagnaturally
Angew. Chem 2000, 112, 2594-2596 and Tetrahedron
flaiketht poR@0AdleotideZn tkBgkhorBA DN the begaaizaeSomudiiedthe
t herein). The hal ogen-netal exchange reactions are

polph@f &t |1§/dé¥%ﬂ &4, s@kfﬁeﬂ@@i 0efbd 40nEseddl 3 RE & the nucleic acid).
partlcular y preferab y between 10 C and -80 C, in an

Forl 38 yﬁs }\4 £ius gﬁlbmll)ﬁ{eﬂfseﬁ‘n ¥SBE&EegﬂxdflyIﬁ1Efélat1g? cdrOfonB AR fan

di et I oxane, tetra ur an,t uene

AJpEE TR S dabUlie o o ﬁ?hﬁ?a@'c‘ﬁw?&?%aﬁ%nws‘ﬁﬂ naflrally

conpounds thus obtai ned may optionall

flal e PrNUFlaQtds ieroRIStRNAS 4} Protaip it essuest@ma@é dijeg e cellular
trichloride, zinc chloride or brom de, indiumchloride

matﬂriabmomdd@prepzratﬁcmsmf prateinhavingdess rtlgaaambnett H%.pdOhdS %, or
(V) suitable for addition. Alternatively, the

1%Q0bg dnoweigat) of osmanittivg Fevteial IhdpehPpepai efithbynvention or
|nsert|ng a netal into the carbon-hal ogen bond of the

g%@@\t’é SorGOTRHR sl Veorbih Mt WM BHuFBINE LN Allfire medium
SU|ta l'e el'emental metals for thi's transformation. The

repaﬁ%@%*ﬁsgPﬁﬁ%o%?g%%g@vﬁén G EF1bE 4Rl gl cMemicat
hexane |nethylsulfo i de and xtures thereof at
Preppa oh Fhfrais ﬁaﬂﬁrrb@n?%wﬁotegbogla (%6 C, preferably at
-70 to 40 C. In cases in which no spontaneous reaction
takes place prior activation of the netal m ght be
necessary such as e.g. treatnment with
1, 2-di bronoet hane, iodine, trimethylsilylchloride,
acetic acid, hydrochloric acid and/or sonication. The
addi tion of the organonetaléanpound Vto
gl uconol actone or derivativ thereof (M) is
preferably carried out at tenperatures between 40 C
and -100 C partlcularly preferably at O to -80 C |n

o " I
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trifluoronmethanesul phonic acid. Instead of the benzoyl

chl oride the correspondi ng carboxylic acid, anhydride,
w@sa0e09ars benzonitrile may be used as wel |. ThECT/EP2007/051417

reactions are preferentially carried out in

chl gri nat ed. hydr gcar hon uch as .e. di chl oro e

P SRR PR e ARa ol B fE 8 ¥

20C, preferably at . 30 to 100C. However, solvent-free

tecfiioleiy Bi98e BIaRTRAEPSAL PN AT S AEEDE BudR 4 aigs Reyeni Nos.

ossi bl e. Schenme 3: Reduction of Diaryl ketones and
4,688,493 4¥0nkxo it S 5¢.86 Di aad yi 488t 203 heryl is ebbaslesastbed onbleRsTHR

to |l eaving group reduction reduction X = | eaving group
POEYMERASEQHAMBREACTION OSWRR, er @DCRs, BXXBaR o R rdse,oveon3 1094) and

substituent R denotes G -3-al kyl or aryl and Rl cyano
ref@En@s 9t QMibciNAt ABBYORE nfMRFRAY 8Bdrite PORUBEIEQRICE Bredknown in the
cyano group such as chlorine, brom ne, carboxy,
carboxylic ester, carboxam de or a derivative thereof,
‘a boron or silyl group, a protected or masked al dehyde
funct,j on such as e.qg. acetal .or thiazole, or. a .
br ofecoB T asR EARIsS: foaOr sl reaadr: BeTiingintihpdy o1
Starting fromthe diaryl ketone or_ diaryl net hanol the
fragment(s) HiorqpA iedipténguishabls ifiompa patuphly aseurring cpwierppgan that the

steps. The di aryl ketone may be reduced to the
corgteratiomst hamébei of tholecideseps volume ik greagr tempbatdif nig naturally

di phenyl met hanol or in one step. In the two-step
occuding@dtunidigark eA OReppSretitad tierd oWkitin i tHee@i 6 nba-na@edlly occurring

such as for exanple a netal hydride such as e.g. NaBH4,

. ar : : ; _

P R B0 B P S OL bR g b ocs ot
s B Rl R B A P B gt
.sulfuyrjc acid, trifl|luoroacetic acid,_ or acetic acid
disiipguishable e ith GRIHEERNOCEYERE SeuncTparlHOB ramPlpehHIp Prispary

Ph2Si CIH to the desired di phenyl net hane. The one-step
seqperrcesalrmtivilygby pentharishaetensie sugh abitslycesytation pattern, or by

di phenyl met hane nay be carried out e.g. with a sil ane
sorsaictheachaeacgeriskt.3Si H, a borohydri de such as e.g. NaBH4

or an al um num hydride such as LiAIH4 in the presence

of  @hd RS “Rist BEIITS t@eheEdID” SMCHedpichOdclleXANRl@dBFREIude any
2, tris(pentafl uorophenyl)borane, trifluoroacetic

ind H&&l Ay gf &é‘fl‘l!u%%e%ﬂi‘&% fan \g% Yy ’E]e&l‘llei?@iie‘ﬁ%‘s {Bf v]l;d&gs Br the
t ts

e reactions are preferably carried o I'n solven
. such as e.g. hal ogepated, hydrocarbons su as .
incEBEF R ofeinsAats TSl et MAdSr G ROV TS e0gResghay pageins. 1t
thereof at tenperatures of -30 to 150C, preferably at .
also &y ipigndghie, in PRI rele gl a8 Hhcimogany My pegessarily be
of a transition netal catalyst such as e.g. Pd on
complatctyoidkntznak (iametrplerlo gyosrsi Igeeomiston detaldPNdyaonipdeent) to the
Reductions according to Wl ff-Kishner or variants
originglraednt agled@d ®maneslsaddidental e dsEb@me nugation SttHeyeells may be
converted with hydrazine or a derivative thereof, such

proRarybtidor dukdryitie (rlrihe1Rad Mkt dBSthisdd! ¥ bl Eydaiilg) %least cells,

art

into the hydrazone which breaks down under strongly

. I G.reactj Liions. an ] f e
s T e e e A

carried .out .in one reaction step qr after jsolation of

¢ heAnyh IS5 et B R A BT At M & g Wommals
~ reaction steps. Suitable bases include e.g. KOH NaCH
inchyde Kt B 104 ligvlod dprtrgursngs hsimiang, lymags Hpfre geigiale 6port animals, and

t ol uene, DMSO, 2-(2-butoxyethoxy)ethanol or

tert-butanol; solvent-free reactions are al so

possi bl e. The reactions may be carried out at

tenperatures between 20 to 250C, preferably between 80

to 200C. An alternative to the basic conditions of the

Wl ff-Ki shner reduction is the C emensen reduction

whi ch takes place under acidic conditions, which may

o L, .
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references cited therein).Schenme 5: Introduction of
the Cyano Miiety Hal = e g d, Br, | , OSQ2pTol,
wWOB020927K = e.g. Me, COOH, COQAlk, Y = C, BrpC1/EP200T/051417
CH2OH, CH2QAI k, CH2QAr, Schene 5 displ ays possible
petg h}%hm‘[}fegnrt’g% aast Je\ga1rn|tn%§ sY F %egmrgr?ts oque% ! ol)?h{q 7 g)%r 1c8?1r fihsgase or
rget nol ecul es, The cyano g e
disyog 05T SR o ot s il a?f’o‘ffrﬂy %Oﬁ% thﬁ g?nﬂﬁed in
an_appropriate cyano source such as e.g. sodium
ordgofosigpiatient to batredsed.cHpgentrady mnopétematlﬁe suthiedt ogeamapledsed in an
or pseudohal ogenat ed phenyl group. Suitable catal ysts
expraiyhchefod eompadsohr dnednti@hsdrt boopositBicalr acgdtich. &sr exagnple, where the
pal | adi um rhodium nickel, iron or copper that may be

pupd&bfithe SLRABRRLAL td QEEINTHE H cBfel8tish ol 1@&&%?’@nse with a
carbon, as salts such as e.g. palladiumchlori

paﬁﬂ&ﬁﬁ% il co%‘EiﬁIoit f 1s°éein‘éﬁﬁg ﬁé‘f@ﬁabl@' bRs&a 9os1ﬁ$b°§o‘?1'&"’o[‘§r§d a

as e. triphe

i-tert hos hi ne pf or .al kene h as .e.
neggiie ﬁ%}mkfd@ﬁé% B Pt S Bpo@pele SP)ERs Rikjhean if 1t artand
enerated in situ or prior to the addition to the
cary hegepdibrdaserinadedy agdifskiles thqah Ber exagples p geitabde control for a
el emrent or salt nay be advant ageous (see Tetrahedron
trarsé¢cted RDOBIic 48] urkR4 9omd 8BS natehcTels rateednioncdledfithe 2@Ser
46, 1815-1818 and references quoted therein). Reacting
sinfilae lif&NpE SSENighs bgerZ i'bck MRGRREIUR. 1 whichhak Bréosrtdpekated
accessible fromthe chlorinated, brom nated or

withQH A e 1L APQERda ViliBbR: J&ﬁ{rg%fl a TRhakcex ghange cell under some
reaction or by I nserti on of reSpeCtlve netal int

cngulﬁlestanc%solg %ndegg ony vtvhlcﬁ‘ h%;y @ee ran%%éte&) thtlhlIﬁ\l(jz7§lje%cocfl 1§g a different

yIsu cyani yanogen Brom

rldyl cyanate i s another viable roach to
profciCyat f 1ok KRS M O ﬁﬁfﬁ%ﬁ%ﬂmﬂpw @g%er g. Synth.
Commun. 1996, 3709-3714 and references quoted
t heBui ‘pgncedHe meaw: at laast gubnpmml gell Wlhé?hcﬁ}hlbéis reatineplie
from al dehyde or carboxylic acid derivative
autdedyalrsairowth. XA sareegcel MechiHOS@H, abG@DAIgkow EHRAGk ty - @ckerized by
CH2OAr, An alternative introduction of the cyano group

a si §1ﬂcﬁﬁt 1636r8rRER ipfo |FE@fibn Béhtiol OThdcERRYERs &in K‘e&feﬁ@ﬁﬂﬁ‘n@eﬁlgnant
gSc hene 6). The al dehydic function itself can

Caﬁd%} Eﬁfjécf?e%gs @Fs %P%} ol r‘u@ u%g {)Fgrgﬁy de@%&n@?lfgﬁ &gr ?er the bladder,

protective groups or

tals, but ot rotec be u S .
bloa@eﬁralfls‘%rsa# sioreiiashb® Bk e R PR pigesdry at&g%&ssor skin,
in O.gani¢c Synthesis, John VVIe¥ & Sons, Inc.
Th%?fwmqrg@fge) canggi (teﬂbfllse’isﬁ‘&§kf§% ydee ngl QTN a@m@h%qnp@frpeﬂ but
are e.g. olefins and thiazol es. The al dehyde may be
alsg emyenlk dedived fiohea caraaocd lancestan Tisd ingludesgmetastasized cancer cells,
hydr oxyl am ne in conbination with e.g. formc acid,
andCanees tilairedadiyodt] d@bd O¢rived dintl carfeot sgpleosphoric acid or
pyridi ne-tol uene. The internedi ate oxi me formed under

t heggndepafcllded the [@q{ott LiRiiRd '?@Béoﬁ@ tnSsh QIq?fh RB0?L, Bematologic
ehydratlon to deliver the final produc Al'ternative

maB%ngatn %(’I r%%grl ggl(l: 8%%%?% %e(l)n%y aabm%%set cg%c r,l\]ﬁ_rlg%%t&;;ancer tBstlcular cancer,
#@%d as well. and afford {he nitrile wthout ddlilona

blaglder sapges, Ovlipt FICCT Sy KA %anaﬁthPH’&B‘i‘ gA4FTe CRPPgageal cancet,
NHAPO4H2 and nitropropane in acetic acid,

pancrqatig chiydes 1 18g cangerdacuspblastama ghoblagtoma, faingblaptoae, leukemias,
Car boxam des may be suitable nitrile precursors, too.
The conversion may be carried out with dehydrating
agents such as e.g. trifluoroacetic acid anhydri de,
phosphor ous pent oxi de, POCI 3, CCU phosphi ne
conbi nati on, ClI3C0Cl -amn ne égnblnatlon Bur gess
reagent, Vilsneyer reagent, SOCI 2, or cyanuric
chloride Startlng fron1the correspondlng

T | e o
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according to the invention, in a conmpound of genera
formula Il wherein R3 is as hereinbefore defined and

woR@a0v27R 8d ehQ e one o f the protective gr OPEEEP2007/051417
defi ned herei nbefore, such as e.g. an acyl,

arvyl met h al byl . acetal b ketal or silyl group,. and
St o e B8 bBonSn Bres Ny st N B ere

t he conpound of formula Il as hereinbefore described, .
WheReclruzde @i R rdtps it goppalyagnifests asa S@h@ Batrod ggmlcaﬂy

that one or several of the groups R8a to R8d mmy be
detediaigednwuny eng thitas détoetable onitlmeagisyf ehet masspe.ge by sed,

Any acyl protecting group used is cleaved for exanple
probydiired astGCATIstan, hagadcticagumans isaling(MR, X-ray, nltwabeid or

I sopropanol /water, acetic acid/ water,
palp&tonageRiniA R WakBho IQ%ic din@¥@8 el hefy: bel iRsufi€ient to meet this

presence of an acid such as trifluoroacetic acid,
dﬁﬂ%ﬁ&PChloriC acid or sulphuric acid or in the presence

of an alkali metal base such as |ithium hydroxide,

28?3#%%?{9? tllggng” %igfﬁps?th 21‘?%#13/?@% g‘g{rg%(nlagge, %{fferentiation, and/or
i odot rinet hyl sil ane, at tenperatures between O and
proppgytion of g¢lisrorn yuitable wediar By caachsd? iseBaernt o campostiooT.
A trifluoroacetyl group is preferably cleaved by
corhpresang enjls\pireshntan agréaterqeodentge hiyoitad chllsothae issfoina] in the tissues
optionally in the presence of a solvent such as acetic
whaeitheyadre pesipia b bRSNRAT Wee RxSbpldNte trOhedculdyres and
treating with sodi um hydroxi de solution optionally in

preb A HPIETENEEMRlc By BRINER s iﬁ%&%hra%l%@g&& Hfa?h‘igﬁér
thanol at tenperatures between 0 and 50C. Any aceét al

per n g%eto&fltotgf oe]tllg %g £ P]é%(? HPihiE %grclfsf?ta% RE gssfugsr whidd rHg)elyeare

ydrol'yticallTy T A ah aqueous sol'vent, e.g.” I'n water,
i sopropanol /wat er, aceti.c aci d/ water,

prepeyl Phﬁ{j%frgé?lém REWHEN i dVBRAABIREED, i n the
presence of an acid such as trifluoroacetic acid, o
hy dossimagmlodampris.gr “comippsition cisaeteeedrio gpeaspassi Fgmbination of
e.g. in the presence of iodotrinethylsilane, at

active nipertand nesthtredonmgennd oacemdR0GH, pitlet @rcatllfyr extmple, a detectable
tenperatures between 10 and 100C. A trinethylsilyl

agc@if BHRbELF ofARIRY Efdr ERIm MY ARIdRvaRt) WAL ‘@harrddt R4S BdkEiposition” or
solvent m xture or a |ower al cohol such as nethanol or

meﬁf}i/:g[;ﬂgﬁl is iﬂ?erféilgg P fn%ﬁﬁ@ Gt (,Q)fa;gﬁnﬁf%ﬁ% 2l (é‘tgti\aesalgghtt \Diﬂlﬂ Hcarrier, inert

oxi de, i um hydr oxi pot assi um carbonate or

sodi um.nmet hoxi de. .|.n a u r al cohol.ic sol.vents, . Lo
or S0V 12 So sy SUEH 55 et O MefasRy Scdiiteo. i vivo
acid or acetic acid are also suitable. For cleaving in
Or @7 i¥hi Qs BmdHG the (gaR “RBarmgecubicalhpheccriplleispiricst grepmpasses
tetrahydrof uran or dichloronethane, it is also
anyseli the bhedard pbamattuionl cerieresgentsy peesphatabulgergd saline solution,
tetrabutyl ammoni um fl uori de. A benzyl, nethoxybenzyl
waf, dadREWINCAICh@RYth ol wailg dr SvatdaXtalninag€iohiSdny vatie@visges of
hydr ogenol ytically, e.g. with hydrogen in the presence
welt rg%g&ﬁ§.a4l'ﬂ§@01§15’&hi0%§ aRBlchRH MM GRBNLLA! ankipr&eBMiil AP R
solvent such as nethanol, ethanol, ethyl acetate or
exa%llrpefgsl (ﬁl &a%?e?%ls?abﬂﬁzle%’ and tdi)u%ggtls,l Le gl/lérpntfaﬁ\/lﬁ?é bNO@ PﬁARM. SCI.,
an aci d such "as hydrochloric acrd at tenperatures
n .0 d.100C, b ef erably at ambi ent
l&gg%%@ﬁégﬁ?ﬁﬁ'%%tgﬁ%ﬂléé9§éd 60C, and at a hydrogen
pressure of 1 to 7 bar, but preferably 3 to 5 bar. A
2, 4- di met hoxybenzyl group, however, is preferably
cleaved in trifluoroacetic acid in the presence of
anisole. Atert.butyl or tert.butyl oxycarbonyl group
is preferably cleaved by treating wth an acid such as
trifluoroacetic acid or hydrgchloric acid or by
treating with iodotrinethyl si1ane optionally using a
sol vent such as net hyl ene chl ori de, dioxane, nethano
or diethylether. In the reactions described

T . e e o
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i nvention:whereinR8a to R8d are defined as

her ei nbefore and preferably denote H or acetyl; R is
waledorned7@as her ei nbef ore and preferably denot eBCHEP2007/051417

met hyI or ethyl; Ak denotes d -4-alkyl, preferably

‘c eth i s _defined.as her |nb fore an :
pr e?‘ S@?‘"ytw&ené’tmé?%?n BYOR S“Pﬁ ety irest 2 et &R ﬁ?ﬁ%al or
defi ne as her ei nbef f or exanple cyclopropyl or

desitgd FbtieSpeh ander 9@ f‘eF’élFaélBF%/“%%}l%ec’EeélbonfS? BhATRHE UL 2
consisting of chloro, brono, nethyl, ethyl, n-propyl,
medl.cplr@pshtwn((glléq:a@grmfw’uon el gﬁugﬁq:ctwg ympglpt@qnﬂop administered in
hydr oxy, cyano, (S)-tetrahydrofuran-3-yloxy, (R)-
ond @tmade\adndisteaions -apphcayionCar Josays| Galtkylk dosages will vary
C _3-al kyl oxy, hydroxy; LG denotes a | eaving group
dep%ﬁ&i%&@ﬁ b@ﬂy weight, 286 (@Qt@)dl@a:@e oﬁoﬁﬂi@fbﬁ% Ye tr€itéPiAd route of

enotes d, . 4-al kyl,

4- al kyl or -(P(XOO 4 al kyl) 2;
adnﬁlrgé&ra 10Y Br As al ready nentioned, the conpounds of

general fornula I cordi he inyventi.on and the

oy 01 Sy Penss J65 it 4 tad Peliofcap B porictinudyar gy e viv

phar macol ogi cal pr o&grtl es, particularly an _inhibitory
Wheneacticeshex o, desging ééﬁéh@éﬁ?tl‘iﬂdd@ 88 P ApsSH sy Hen.

SG.T, preferably SG.T2. The biol ogi cal properties of
Methuvgs a&dtvsxsmnm)ﬁon dsltureng dnd ennetesg cegbhpeullawns atel kowsn i e art.

ability of the substances to inhibit the SGT-2

Sedekarplby 1 aRY 2 b€ Lo mansit PabledtibmNa. LEBIV0(5284 1 pSdemls i ShPatent
a CHO K1 cell line (ATCC No. CCL-61) or alternatively

Puﬁlcﬁﬁlﬁ%ﬁ% ?@3'/0?3'59@8 %ch:lcdéé@mbe@%losééz emaM3t €81 { é)g)answn

stably transfected wth an expressi on vector pZ
(I'n S nu L 4
contihE e bR PEFETR Db TRE LR A griat RSl g pacea
WiRGRAT DU CHOTEL PorcBv TR HSCLT é\e%%qleaglg/oe@rqsemed by
lines t ransEort 14C-1 abel | ed _
theangdmg-Det. iy mag deeasiad sihge they4c mvmatupherrshargiey aregnature, or
the interior of the cell in a sodi umdependent manner.
a pideers@Gcll-rAayabs bydédardahen estd oo perasaté alnhadws,; load@ IDSGBT2
cells are cultivated in Ham s F12 Medi um

“loﬁcﬁdo\éhf‘ﬁﬂt%%ﬁ-ﬂdad\éﬁ’t R & fhaeimigek & ihc&BHAMIan® 2R dritic cell such
ng/ m. Zeocin (Invitrogen), 5 HEK293- hSA.T2 cells are

thaFH %E%ﬁ e/ﬂ rﬁ}i %CI < %}t%eﬂ"t& B 1L %’ fll_ﬁ%r% @@Mmﬁtﬁfsume

nvit rogen e cells are

fro ecutuefla shing tw.ce
deﬂ%&écgﬁ AT AT g A piimes
the addition of cell culture mediumthe cells
refrggek tpiap UBEHNE T @5 PSEA dS8S-icre. cRhiapuse! r@a‘i)%)r{wiﬁﬁ@b@'awm@d 1097-
in a Casy cell counter. 40,000 cells per well are
110 edbd DUstthemtalghin end pecens Itlile pltigte oe dwtaet swifede in association
pol y-D-lysi ne and i ncubated overnight at 37C, 5% CCR2.
withiMHCehdlscdée nastire dnibvtlieenw, the ASOarglloadtd asthawtiper byer
(Hanks Bal anced Sal t Sol ution, 137 M NaCl, 5.4 nmM KCl,

trat?sf&tlmq ducleke 3(:1&%&431 h@ﬁﬁlngeg 12478 HEFIE@S ﬁ@'éle%ttéﬂ&@rated with
0 ng/ nmL Gent amyci n) of “assay buffer and

RN%C r{c%ﬁmg%ﬁ’e[@rﬁ%a? hhﬂt E?)heqc%gef 0 .eaCh We!l and the

I ncu mnutes in the

[ nc;tllﬁat or . % re used lﬁq%at ive
cont Rofemagifas g R an ndhe By 28 &Ch{ﬁie@s taggcs which are
14CAMG (0.05 nCi) to each well. After 2 hours'
immAeeAsaic bn, ait ingTMmogsy, kiopill hermepresiates! thatdhguasstd @ny galigen is
with 250 mM of PBS (20C) and then |ysed by the
addition of 25 mM of 0.1 N NaCH (5 mn. at 37C). 200
m of McroScint20 (Packard) are added to each well
and incubation is continued for a further 20 m n at
37C. After this incubation the radioactivity of the
14C- AMG absorbed is neasured in a Topcount (Packard)
u3| ng a 14C SCI nt| I I at| on program To determ ne the

o g, g, a ~r~ A o o o o o s
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hard fat or suitable m xtures thereof, to produce
conventional gal enic preparations such as plain or

wa@oaveehrabl et s, capsul es, powders, suspensi ONBCDEP2007/051417
suppositories. The conpounds according to the

el R8s TSR E S EREE) AP RO P e s

._and/ or evention of the diseases and conditi.ons

hmﬁ;sﬁifq b ESD Vbt B SHsTAD A WWietiAuRGgathogen-
sui tabl e for such conbinations include for exanple

specHisatigpn cre. pomeriobiakaatighie vitabamiigentd/), of Pene odier fcign
SA.T ant agoni st according tothe invention with respect

antigen dng., affodd@nipraca@apoltens e nFooeathpie) dhogenatinatindeablitone not
the dosage of an SGLT antagoni st according to the

linktBy %%P&B %én@, PehERAUGREs, TINRIRR KA Es, PIRBES YN SptiBE€ viral
e

suita or such a conbination include, for exanple,

C e i . i |
parEle, Do o RO il Pl oo ol AN el
nat eql j ni de, repagl.ini de, thiazol.idi nedi gnes (e.q. s
ex PRl Hd PbG-sTIBRT g Po BP bl *BHRS det ot i S diance viabiliy
(e.g. A 262570) and antagoni sts, PPAR-ganma/al pha )
Or iFHEIOLEVERY, (38 igknoraRngberyrt. A pRAGREEERsCHES @niigH ippe gptégen
(e.g. acarbose, voglibose), DPPIV inhibitors (e.qg.
whichR2 Bipduddd-by3 partiall phmdhagat age pasicslar gresplof pathegkns, but not by
i nsulin anal ogues, G.P-1 and G.P-1 anal ogues (e.qg.
andtbe@ pdihaBdn O gratfy bi patholdets, Irkplctlety Exumhplelest patvighh-tedcsic
of protein tyrosinephosphatase 1, substances that
antBch€k KAEHAIN IRLEM I HGASATPAAYES AdbchO(sEDE. J 1 Moy ef al.
such as e.g. inhibitors of glucose-6-phosphatase,
n{ fuct pse- 6z by spho se, .glycogen .
oL e P b3 E RO SRR e IS oo ggmon e .
i nhi bitors of _ph h ruva ar hoxyKki ,
(20851/@2% mgyHit %ﬁsﬁgﬁ%@g@%@% 6§/i‘lu{/1§t9g) %?Wﬁeﬂ TaLidg17-4923).
l'ipid | owering agents such as for exanple HM3CoA-
r eddatigens cenbf bptueslly qceurging oF measibarantly pedoesdaskhetteim) |
fibrates (e.g. bezafibrate, fenofibrate), nicotinic
“antigbl’ gptict foecotlectionabolf vese thhr beointideRAR- thhiphamagotipphses to
PPAR-del t a agoni sts, ACAT inhibitors (e.g. avasim be)

muRipl€ Ml RaS B be aARRAIRI @RultiRbiNIy OMorédiel tiasterrh @icludes any of a
exanpl e, ezetimnm be, bile acid-binding substances such

va of éﬁ?fef?‘mﬁ%ﬁlati%ﬁ? !)tﬁ%{t_ﬂé&@ YN} e‘gpiitdg)laj’ Rihe E§rt18f1 ﬁT glg @fttigen

I1Te acl transport, -rai si ng conpounds suc

TP inhi bitors or r.egul at or.s, or. act.ive, .
(usiiych it PpOion of e TG s Portied BB SisiEie immopg response
or tetrahydrolipostatin, dexfenf|uram ne, axokine,
andyig2gpIalns ercoptrassa by AbmisHn nanttgen acessd bereinveH 1
receptor antagoni sts, MZ receptor agonists, NPY5 or
NPY2haartt pgon st s dalivedd tademicBs s mlgiepadesSB-p4diBing,(ordhey can
AD- 9677 and agoni sts of the 5HT2c receptor. Moreover,
be @€livietodads n@bigicvicidimdlcuo@ss biopolimfcldseiaed ¢igoding bhddndigens, so that
pressure, chronic heart failure or atherosclerosis
exp?é’s%f@mﬂﬁ e Sicldie hdid ﬁﬂil&ﬁ%'o??%lyﬁﬁcl@&ﬁeb RRLN ﬁloinﬁgergﬁ%duction
inhibitors, diuretics, b- bloCkers, Ca-antagonists,

: : l. ' ' [ , [ f th
e1th;e? E‘L{él_% é}!}(}{\é@?l%llnbgr%&at?etalteﬁy@%%% ?Qﬁ’\:fe%‘%}s i, v?\pof) g 4 %Pfr%%rle tsyé?em

crec tors of neu
endopept i dase, .t hr onhocyt garegation inhjbitors and .
(VGBSO TE Bt nar oS AeiEr BT E ul Rrbres RRRRPT @iroducing
of angiotensin ||l receptor antagoni sts are candesartan

intgjmaglatd ¢r, myyreddss arg Plovatctaatgensr Pahinapleads(s)aneoding one or
val sartan, telm sartan, irbesartan, EXP-3174, L-1
58809, EXP-3312, ol nesartan, nedoxom |, tasosartan,
KT-3-671 , GA-01 13, RU- 64276, EMD-90423, BR-9701
etc. Angiotensin Il receptor, antagoni sts are
preferably used for the tredthent or prevention of
hi gh bl ood pressure and conplications of diabetes,
often conbined with a diuretic such as

oy - e Y L e Y |
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under reduced pressure. The residue is triturated wth

met hanol and dried.Yield: 4 1.0 g (82% of theory)
waEx@mpde78t- Br ono- 1- i odo- 3- phenoxynet hyl - benzeneCPREIW0T/051417

(13 g) dissolved in 4 MKOH solution (60 ml _) is added

mo(r]e an‘h {rt/sgtgoprﬁdu%g lét{q{)%en- g%edr#Ci B}Q %g;i g’u?%%% 3tﬁ$(isl(ea%utg%1sfectlon
and t sulting mxture is stirred
Pulgpgr iy h? t Tkeph diy SO PEPOFICR R oo Elgrtg% tiit{geng) is introduced
ntxture is extracted with ethyl acetate. The conbi ned
int@shercals by eleetrehoraipnadd sethe cabpdigients; dusenBpdy eancp nfdéyced
reduced pressure. The residue is purified by
togetheowith agnef¥ix cacoding & CD49ealgofisyal sahgx@indlyebhytrrent with CD40
acetate 19:1). Yield: 38.0 g (79% of theory) Exanple
agdn¥t s1gnal1ng
( 5- Brono-2- chloro phenyl ) - (4- net hoxy- phenyl ) - nethanone
38. ’;I)’h t}jg% be.(:&lll%tleg%} /O %girgg 'H)‘mg' @Etvmétef &y lji'tﬁfﬂ
are ad m xture o
it PGB 1B R g ot e B B Poindsi i tp R T CRvifonment
. filtered and separated fromall volatile constituents
in which itrepeunjera thedde ardiematipelyop additienally, dicsadggrenay he delivered
150 nlL dichl oronet hane, the resultant solution is
in zootlepreparatién, Cor evathpls .OBthg tepy thal ie cammoatjdethiniFleenl 1B a
1.5 g alum numtrichloride are added batchw se so that
corvBgtidralpiésr gy tHoe ofl Bes tuAtir 1\Xee etheanfigenligy siedrbitivery bes
stirred for 1 hat 1 to 5 C and then poured onto

sub%faﬁﬁzﬂ 8 rfiRd, J. g PS8 BbSut OIS Furk S I &RRY &ﬁlﬁglu%&ftts tB08hntigen is
he aqueous p Se Is extracted with dichl oronethane

delee%:dctg d an l%gﬁq’{t]?l %Qﬁ‘%n ﬁ"t %%1 \éfﬁphefxdw(\;\fa{]eﬁ 5t derw d froma

foch om sodi um rOXI

lytiop and with brln Then th rganj c

neqnlas C%‘C%WE%E%’%%‘%&IP@ gen- wiebedent- tnsbbﬁléﬁ%@wda#a RT-
the residue is recrystallized fromethanol. Yield:

PCBA RNA eaastest remasy gyl M i wise bensenip(iesire)disclased, fer example,
325/ 327/ 329 (Br+Cl) [ M+H] +Exanple V

in ACBURt6/0432H1.or 0- 3- ( 4- net hoxy- benzyl ) - benzene A
solution of 86.2 g
( 5- WHRDHE ukiL @92 RB )tk cRepaldP i RYhhpIIES o8 tic
and 101 SIﬂétrlegkgﬁf:laﬁ§%%?75 ntp dlchI%rone hang

ni ol
cleffige 9’?%0%‘ AL SIS RORRSEh AR SRl
ed,.so t he erature does. not exc
mcgﬁé“gs B! H“ GQ Wt P?RS C¥36]r°girhgrr‘?nﬁile (W8P 8nt Shoptin, etc.
erature, before another 9 nL trlethyIS|Iane and

Altam& iRl pRsplfiestpast buehertieal ki srthssiacda pesfeigbla@n aprwtomated
solution is stirred for a further 3 h period at 45-50

syntheairdr (she Hocoahpd, Stevearbérent SolahPlasaPaptale Wngwbigt 2bdid., Pierce
of 28 g potassium hydroxide in 70 nL water is added

Chenital @€, 1880] lrassmdRnibatlients, rstdmbishtftehnigubs maih®e employed to
organi ¢ phase is separated and the aqueous phase is

creﬁtétarrﬁt%feﬁgac‘?d‘@ﬁ&@fn tihe ﬁ&)tlfdb e ftdMedcharfdi b %QEFeg’soﬁﬁateﬂe%ﬁﬂe under
he conbi ned organlc phases are washed twi ce w't

dr
desé"r%ﬁ SSTTL T LB TR0 S, 2P sRRER P b B bER ARG i can
gﬂagoratf the residue is washed with ethanol and
reagily BePWiliesh ¢ Yiel d: 50.0 g (61% of theory) Mass
spectrum (ESI +) : mz = 310/312/314 (Br+Cl) [MH +
Exanpl e VI 4-(5-brono-2-chl oro-benzyl) - phenol A
solution of 14.8 g
1- br ono- 4- chl or o- 3- (4- net hoxy- benzyl ) - benzene in 150
nmL di chl oronethane is cooled in an ice bath. 50 nL of
a 1 Msolution of boron tribyomde in dichloronethane
are added and the resulting Solution is stirred for 2
h at ambient tenperature. The solution is then cool ed
|n an |ce bath agaln and saturated ~aqueous potaSS|um

o, o
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Yield: 7.8 g (93% of theory) The foll ow ng conpounds
may be obtai ned anal ogously to Exanple I X (1)
wd 2@rom7st- ( 1- met hoxy- D- gl ucopyr anos- 1-yl ) - 2- f PODEP200BOS1417
zenekExanple X i -BronD
-tetra-O acet rano yet hv
2 o R Sfdip s b GERER AR Bpls o oy BRI R

a solution of 1-brono-4-(1- COpYyr anos-
natgrail]y-)ocgir(lﬁg é%gw H9 |c5>rtz§}g ﬁg‘gﬁ@n(e@ysgo%ldge lé]?()énnon the antigen is a
triethylsilane (9.1 nmL) in dichloronethane (35 nL) and
"mediEtd antigen! bayiga piryctergdhasds substapQally similaiiorhat of ameturally-
that the tenperature nmaintains below -10 C. The
ocduersiy draigbn bal thiti iacluds onaomathré devidatione Ve thepetdiedtatture of the
1.5 h and then treated w th aqueous sodi um hydrogen

natﬁﬁ[l?%éﬁrﬁng ebMbb@fd. Foh @nsﬁa@éé'xbhd?@ tHE RatU#Al g’ bécuﬁ‘iﬁg‘r dren is a
for 0.5 h, "the organic so vent is rennve

protie%’? bp#)’(ﬁy];) 138 taﬁggetne% piod d%h&én d \;ﬂ? th%P ﬁ%‘t&ﬁ Gr

organ yers over so un1su phate a

0 nt J.s d. The resi ISt
polgpetic ol hEad pats A aC@ﬁﬁﬂanﬁ%ﬂegdli%ﬁiffoma%ﬁ fhe
anhydride (9.3 nL) and 4-dineth an1nop ridine (0.5 Q)
natially faersEng Andarads s asditics. Wé“gléi a,tqrdlﬁ ctiphef ges @nm@n amino
is stirred for 1.5 h at anbient tenperature and then
acigh, hod/edwwillidhndiidehdrerametrh ameno athdsthstadifen womitke emeshpehding
twice wwth 1 M hydrochloric acid and dried over sodi um

amfil dcit i@. thAhdtefalll ecigehy emtigdnyr ReddEdon, tshist it@®indoieddl&ion of
recrystallized fromethanol to furnish the product as

oneaorctﬁ!n%rclh%fcaﬁ&biegles &Bv%legtli@mﬂ&i & L8RS actd elﬂro\ﬁ% a@ﬁ%@? the
spectrum (ESI + 0/612 (Br) [ M+NH4]

natg?lllkg)l\éﬂa{] ng ?11_1??? &%ﬁ‘%sedn%%g ens sﬁare%lt Pe%gt o%gerllegqgﬁ) 81?5 at){easf') 5 amino
acu}sy%lt e i l@é& ap]ggﬁ%é gr{eﬁdg&et Yl Thosg o? grocp r¥arr}§ I’]kfi in the art will

2- (Phenoxymet hyl )-4-(2, 3,4, 6-tetra-0O acetyl - D-gl ucopyr
appag@iaic thay| in cp@perdig o draing, af:ﬂda;ggue@p@rtg algtowining the extent of their
1-brono-4-(2, 3,4,6-tetra- O acetyl - D- gl ucopyranos- 1-yl)
iden@ty, (hp Bpamaxy betvhsr Jtedidhoz éne, réiods gf)at leakstntevod yhiledigcal athino
.0 g), zinc (30 ng), Pd2(di benzyli deneacetone) 3*CHC 3

acidsldobd 1B) aldagls ?m&ﬁélgﬁé&fﬁe@h%ﬁﬁﬂw &¢Burring and modified protein or
tetrafl uorobora 11 ng) is flushed with argon.

polgﬁI 1d'e\>| tléel'lg cﬁgrghdv&;atqg%‘?%ﬁ)_ﬁ@g T\égﬁﬁ q%ﬂtfﬁyg taﬂ&ﬁaﬁ\%ly

rrre room tenperat ter utlon

) acet at ure i.s filtered a
3591 PPt o M Fefng Oh Erliboperilortine s giﬂeﬁ of Bt one
carbonate solution. The organic phase is dried (sodium
regiqn Hivatcayt aaing peidgoPfisntit m@y e ppsflfor FRuich depagheegien of amino
recrystallized fromethanol. Yield: 4.10 g (84% of
acid hapeyde tvsbew shpeddsranated Esgre§> of identity<e. g5 72 rf dibiNedhprising 10, 20,
foll ow ng conpounds may be obtai ned anal ogously to
50,xaopbemike arfiind)acids).
2-Fluoro-4-(2,3,4,6-tetra- 0O acetyl -D gl ucopyranos-1

- Y1 ) RBRZER i EREXRODICE Xpress at least one other an‘ugen from a cancer cell
2- Brononet hvH (2, 3,4,6-tetra- C>acety| D- gl ucopyranos-1

or aﬁa‘[?l Cg?lngu%ﬂl g Cf Ji ;g'ﬁol?ﬁ%é?’ O'I{?I%O(L g%%gn "I% %d‘[tﬁu P Egsgc@t%ggnuzgen or

i C aci i's ed to a so I ONn

o nEth | -4-( et.ra- O ace ran

ngég gtlﬁs)t BB ABgRn: that, 1%as(sec1eytfa @j‘)lthafh%nﬁ?,rette/ Pﬂ%fg igular tumor-
(0.12 nL) in acetic acid (10 m). The resulting

assgeintad pngans that can kejexpresssl iy Pes of the iavention énindget ergenhpance
an ice-bath. The reaction mxture is neutralized with
chill ed aqueous potassi um carbonate solution, and the
resultant mxture is extracted with ethyl acetate. The
conbi ned organic extracts arge dried over sodi um
sul fate and the solvent isr ved under reduced
pressure. The residue is taken up in ethyl
aceate/cyclohexane ( 1 5) and the preC|p|tate |s

o o o, o, . N~ 1 '
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The reaction is carried out wth tetrahydrofuran-3-yl
(R)-tol uene-4-sul fonate as the coupling partner. Mass

wGepmweovaems (ESI+) : mz = 451/453 (d) [ MtH + $GI/EP2007/051417
1 Chloro 2-(4- cyclobutyloxy benzyl) - 4-(

1mm ne l UCO$ ﬁk%%?%ﬂ%s f%\f}lﬁ ﬁﬁglierpo%ven? %)tﬁ/aaé an mc ude nt‘og e%‘?élm le, ‘MAGE

1- Chlo cIo | oxy- benzyl ) - 4- : :
profgins. o %p&é\éﬁo YIEE§ f H@ﬁlféwekéé)shﬂ% PTG Py antigen (PSA),
mz = 480/482 (d) gwhNH4 (5) 1-Chloro- 4ZS
MefpnpA gangowdhszs &sg0se. 4., Santin et al. (2005) Curr. Pharm. Des. 11: 3485-3500;
-yl )-2-[4-(tetrahydropyran-4-yl oxy)-benzyl]-benzene
RirvBlgBerspaRO0MN (HiBlirk)l. 163M7253=72@17 M8 elhl) (JOMBNBEBS G1t. 466:
2-[4-(1- Acetyl - pi peridi n-4-yl oxy) - benzyl ] - 1-chl or o- 4- (
36031 @ﬂg@lhﬁﬁdr@@@f(zéo()} l0cbg 2 %%pﬂ'hg SEACEI N Chaki@Brity &/,
out with 1-acetyl-4-nethyl sul fonyl oxy- pi peridine as

) Mb@t%?gf%‘)?*@‘z R
188: %&79{3,_ (1"23%64%% genn[z ﬁkﬁg‘zﬁsp tvg R isat Smosrpa%(s:(gcrla & énl%%en %s useful

1- Chl or o- 2- (4- ethoxy benzyl )-4-( b-D gl ucopyranos-1
for nyqdulasien o6 asNpise Sslﬁé’é‘tf}etrﬁfip@ESl fort)reatnﬁpkokan%/ Ahgs, (igpgme
[VHNH4] + (9) 1-Chloro-4-( b-D glucopyranos-1
embgdijnetis( the ilpepriappoyidee neiods heriretieg BExaepl e XV
1- Chl oro-4-(
b- DT¢ s emmaposidds mkdhods fof délivdrink uatigsrelonyddsduntiay kelk to
y) - benzyl | - benzene 10 ng 4-di net hyl am nopyri di ne are
yngﬁlﬁt?sgué 2 Fp a%i@htwfdr(é&aﬁ;ﬂe c&ﬁ‘prﬁsl#r &b |st: 9014 £ pr0V1d1e gl isolated

Dal ucopyranos- - oxyb nzyl)-benz

der%itrlglc chlls qucﬁ ¢ @eenq l’lglelﬁi Otrg’ngs e%lt]eg \zlfl\{l-jt]hbtl{%m n?ncgdmg a membrane

uoronet anesul ahnl I
dlchl hane. sol utio .stirred for
horat%.lo@ PePfé @P%E%be@ﬂéwﬁe i Leatft g Ogtqrﬁléﬂgeth%nd (b)

_resultin ntxture Is extracted wth ethyl acetate, the

intrgy epembly agmlmat@tl@g thealcadritegicably ¢ thegdtienh }illmsqtrm embedgents, the
the solvent is renoved. The residue is purified by

othetharoigat ogtedinby ahinssiohiccantgeimdrds t Y wotalehdianed aideanol
1:0->4:1). Yield: 0.33 g (64% of theory ) Mass

“de‘ﬁl@t@&?t WHE (hERlentily andedgth 0P 386h32hd Igphdés]\@'ﬂ}ﬂﬂoté]nt of B antigen is

fol |l owi ng conpounds are obtai ned anal ogously to

PR PRI P SR e
1del¥§m glPog ‘I:e&lgttg(])t%tl’t:'%aét) ctn&pregtz (8 %{(‘%?VF |Hltponent olp’ghe ant1gen is not

Iucopyranos 1-yl)-2-r4-(trifluoronethyl sul fonyl ox
kn%n mt?é‘ﬁ%‘%ﬁtel @éﬁ&a@ﬁ‘g TPH AR ARy total Selbprotem (e.g., an antigen
1-chl oro-4-(b-D gl ucopyranos-1-yl)-2-[4-(trifluoroneth
proyldedlid angll axtpyal colenmRNA) wewd daa@niunddeantigen.
di chl oronet hane i s added consecutively 7 m _ pyridine,
7. 8Tht antieetloalcd Mk thkeinaditidh ak2 ugtful for inducing or enhancing an
4-di met hyl am nopyri di ne. The solution is stirred at

im@AH & Blorké [H’é?gvﬂ)ﬁ &4k & e bntlg dh ofMhibRE. N seffe rymb%thments the

wat er the re t ant ntxture is stirred for another 5

mvg]?ltmn Oprla%fg{ﬁg ﬁl%gt%dp n% oL di%danq%u%sfg ggnélg' ih ﬁ subject

roc |OrIC acl agueous soO

r.og arbonat utlon Adter dr
Corﬁﬁt SRSl ey Jé’{%’aaﬁb"rfgf’ﬂ%%m&f’“‘%/t ol Agfiggippded DCs of the
solvent t he product is yielded as white solid. Yield:
invgnigry ie496 pean heedlogeneiapisyielpequsrio the(gies) An figljective amount”
698/ 700 (Cl) [ M-NH4] + The fol |l ow ng conpounds are
obt ai ned anal ogously to Exanple XVI: (1)
1-Cyano-4-(2, 3,4,6-tetra-O acetyl -
b- D- gl ucopyranos-1-yl)-2-[ 4-
(trlfluoronethylsulfonyloxy)4%enzyl] benzeneMass
spectrunt(ESI+) . mz = 689 [ MFNH4] + Exanpl e XVI
1 Chloro (4 ethvnyl benzyl) 4- (

o o o ~re o o LN L



10

15

20

25

1-yl)- benzene (7)
1- Chl oro- 2- (4- et hoxy-benzyl)-4-(2,3,4,6-tetra-0O acety

wo 2000085208 ucopyr anos-1 -yl )-benzene Mass spectPONEPHBI/ 051417
+) : mz = 585/587 (A) [IVHNH4] (8)

of ]5Cg]ﬁl:§?1ff (ﬂ%nt(to Fugl{r%%vgex detéle}{;% X%Reﬁgenél(e%‘oeutlc rte%orn%e 91-‘[%6 sulyect over

1- Chloro 2-(4- r opoxy- benzyl ) 2, 3 4,6-tetra-O ac
timgy ¢ to Tupst glr(%% Bgigaéﬁgfsc S.qft§ ¥nh¢@h srkiop10)
1- Chl or o- 2- (4-et hyl - benzyl)-4 (2,3,4,6-tetra-Oacetyl -
b- DAglusgsblpsyeiande term-‘ynduchigrn oe @nh(anq_mg_) an immune response in a
2- (4- Acet oxy- benzyl) - 1
subj ez isar ©rd u@sr3pdd br the irtanOraentty ha iferddsg bf.laldwt abows 2-dold, 5-
-yl)-benzene Mass spectrum (ESI +) : niz 608/ 610

foltﬂ qIO)-foﬂd \fbbjﬂﬁﬂ] 500-FBXR&MP hElcast about 1000-fold or more in an immune
I'or o”- A= et hyl - benzyl M 2. SA -tetra- O acetyl -

res% ?(L %ﬁgeﬁ%flﬁ% n%a\ll?r IQ%%%@SP ﬁ}_eas%e(}m t Tmltrod ci télrjc] eafltlgen
mt%ﬁ@éaﬂsﬁ 108 B O s PSRBT gAY fip amtzen

in THF (3 m_) in Ar atnosphere and chil]led in
mt<a¥heusg§1%tat4p mvﬁ@n%eﬁﬁqylﬁ@tq 4 ytigen EWludes brds netdlimigdto
for 0.5 h and then i -chloro d-tetra-O acetyl -
produ@iagl afcwo pytigenesperHiglahtibedy; pfid prodoeteninglas umfromy lcolk gypressing
benzyl ] - benzene (0.60 g) and Me2Zn (0.88 m , 1 nol/L
on itRsir@cy@ngglcanewaittiegedificlytiaiban aniff@. i ce-bath is
renmoved and the mxture is heated at reflux for 2.5 h.

Af t et H&eﬁﬁnfn@%eft@?ﬁg Liahidhe res%orMe hy g I %Hlaﬁﬁ%&l has been

acid is added and the resulting mxture Is extrac

atal 8y 1 Jne, ext L agt e re dr.i
1nd8<\:/eed:1(0§ (%n ancec@ 1kn0avly]ra1ntxt]i']le%§o \9@ % mpgé ragélt Qraspee ant1b0dy

esidue js. urlfled by chr.omat o on S|I|ca
Can(wiq R Vae%&yaqqém@uao SHpknoyndn ghe %‘fvgdmg, but

(52% of theory ) Exanpl e XXI

notﬂumltﬁddpoEI;zIS(Ao, V@mgmm foeerapiple, bindingouanantibedaln@ wous/lo-an
b- D- gl ucopyranos- 1-yl ) - benzene

immebitiaéd antigen phdatyckqihosip hidaedtabllytalshiled(c0dnd £htibddgje. & Senzyme-
added to a flask charged with 1-chl oro-

labdied fodsdafii-h@hiRtdmbety) -
b- D- gl ucopyranos-1-yl)-2-[4-(trifluoronethyl sul fonyl ox

y) if;f@ géﬂd]ﬂ’uc Q@l@@ﬂﬁﬁe mﬁt(?ongéan%ggyr&lagd YA ?gé&bavfucg)ls

rmsp ere xture | stlrre

sui algféafaa% st bdioh? B RGP prF E?f@d VeRbigh g are

t h aqueous NaHCCB sol ution, dried (sodlun1sulpha£e
sultahlf tppainaiisiafien fosh paieBvE el fodireinas f Svaceine” or D
recrystallized fromethanol. Yield: 0.45 g (69% of
vadchedr ) valigs os Pécvacaime @ESlfm)the_r conprise &8HiGBP c¢r@pnents to help
[ MkFNa] + Exanpl e XXI'I 4-Cvcl opropyl - phenyl boroni c
modgla@2h&irvnaiBticypdnst,ur ity bé exeeeploddsséd Ml orfleri t6 baddigtble for
dropwi se to 1-brono-4-cycl opropyl benzene (5.92 g) in

adﬂ*ﬂ’i:st&ﬁén Ma ﬁatﬁﬂfj MeIhdgHSr 1§1§9vé"1'110u§ a(ﬁﬁ'ntsltﬁgoﬂ Qf de?lgrlg'c cells are

The resultant solution is stirred at -7

r i | sopr

o s bt LSRR RN R UB R I B sl vy 9%3%%%%%

: ueous hydrochloric acid (15.5 The eac

intiy 05 BCRUISHON Ot OFIEF et ’6‘@6@%@%@&6@1‘%‘% REOLH8 Amistored
the organic phase is separated. The aqueous phase is

DCsxtracted with ethyl acetate and the combi ned or gani c
phases are dried (sodium sul phate). The solvent is
evaporated and the residue is washed with a m xture of
et her and cycl ohexane to give the product as a
colorless solid. Yield: 2.92 (60% of theory) Mass
spectrum (ESI ) : mz = 207‘%%1) [ MMHCOOQ] The
foll ow ng conpounds may be obtai ned anal ogously to
Exanple XXII ( 1 ) 4 D'fluoronethoxy phenylboronlc

. s g, NN PN
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(2) 4-(b-D-glucopyranos-1
-yl)-2-[4-((RJ-tetrahydrof uran-3-yl oxy) - benzyl ] -
whenwzomzts il e (3) 2-(4-Cycl opentyl oxy-benzyl) - BET{/EP2007/051417
b- D-glucopyranos 1-yl)- benzonitrile(4)
2-( f‘h baLrJt %(;mm}/stereecp & a{ gub] ecg m any% HEAR U %ngsotgfery W}th at least
enzon ?
oneéﬂ?g@pqegllpg yz(%:;:gp)%gblg ge?r@e/rl )Tlffe s(ul?ta‘t%lg fC aoggaﬁg&%u%aﬁ(y acceptable
2-[ 4- (Tetrahydropyran- 4-yl oxy) - benzyl ] - 4- (b- D- gl ucopyr
cargipois dgteymined anpashby thielpart{cplar composition being administered, as well as
2-[4-(1-Acetyl - pi peridin-4-yl oxy) - benzyl ]-4-(b-D gl uco
by therpanasdal nydthodoend anadminisef 8ie éonipbsivipnh dkyst bgiczylly) quddily
b- D- gl ucopyranos-1-yl)-benzonitrile Mass spectrum

corltfePletds (e. gnﬂrﬁcmbfb@é’gléﬂﬂﬁw HofdYechicCRIBRUWEbiliy B4t§Pare performed

obt ai ned f

ancg&p cgl;@aré YRR il s TRAIBIUDENZH) e ensed Bram! e
e it SEHRRSIS GRS afThR Nt o Sed st b AREE %' (oso)

reaction mnth tert-butyllithiumis done in
Blopgitlahaftis 5t wkiiaate ab 9B HArmaltle | Tt on wi t h
nmet hanol / net hanesul fonic acid is perforned at 55C. (9)
2- ( Beranhaions Iseitabyd Jor paienterdDagmugspyioansush is, for example, by
-yl)-benzonitrile Mass spectrum (ESI+) : mz = 4 17
intfaMiNOd hdm(nist}iod-icEludd gludcepis@nRsitctile injection solutions which can
-yl )-2-(4-isopropoxy-benzyl)-benzonitrile Mass

corﬁzg{(% %@(lﬁ%&(ﬂ?ssgﬁgfgrs) MC?e(rmstﬁ%lar[d\%% that(reﬂdél‘)the formulation isotonic

D-gl ra enzonitril eMas ctr
Wltﬁélg 1915)8(? SPHE 1&8%]&1 %‘i\/ﬁ- ]as Wftfi 53 a%e()%s %Edsrp Elco g?uasns(t)esrll
sus,R%rés) %éléﬁipg% %sﬁs%%rzlé(mg _ageenr‘gsz %Q u 1r1{z|eres thic enmg aggrp[s stabilizers,

2- (4- acet oxy-benzyl)-1-chloro-4-(2,3,4,6-tetra-0O acety
andpmﬁﬂwmﬂg$ucopyranos 1 -yl)-benzene Nhss spectrum

(ESI+) : nmz = 389 [ MtNH4] + The conpound is al so

obt é&iemdlbb;t)@seasfahe inyk@atidnocandfe admidistyiztinoxgulyectzy b yatd- (

b- Dgl ucopyranos- 1-yl)-benzonitrile (Conpound 1(8))

detb@hihQVBEthR:fREMRY sk aRY RERi M dfithdQIIaRpd (el go AL ges@Nend the
deacetyl ation. ( 13) 4-(b-D gl ucopyranos-1

s1d?-ég}ct§of éln’?sﬁ B)ﬂg Bag @%Fﬁ?&ﬂfﬁp I{S[ 3 zﬁ)pp@p?ﬁteste“?ﬁé 4% and
overglﬁ Bleai%éﬁ);} glﬁ e|y L%}a%eéérgﬁré g‘tgrlu uce?(g§l;1 %he - ZAdmgg%raﬂon can be

[ 1 VH NH4] Exa
aCC@m@ésdemlwaalwaﬁ%deﬂ dprgs. 2LhedEpehiss JieR Ny casenppiemept other
enzonitrile 2-Bronoethyl nethyl ether (85 m) is added
treqtoents hpne disesobr dis¢rideDingluding yorameswple, gor)veti¢npl radiation therapy,
hydr oxybenzyl ) - benzonitrile (0.30 g) and cesium
cyto@kkapahte, {ukled38d@indlepuds Aid biofogth meidiyé hoditkm.de. The
m xture is stirred at 80 C for 16 h, before water and

bri pe: @k uPLest 111{[511%‘[1'63 SHlyt DY oA HU&tioR c%ﬁfdr‘tﬁcatdﬁﬁmstered to
with ethyl "acetate, the conbined extracts are dried

a s&ovggt goq olrdvgls S‘cﬁd&g ﬁ%ﬁ)l&neﬁie Bgtguen%g lfro%{]tthe fsﬁg 8@[%)?1\6? go Mﬁg?on and
chronato ra h ilica hIoronEth
sonie qugisqare s%gelbt a?l )é PWBBEFWH' gergE% e‘ﬁeWbout
{ESl#) niz = 430 NHHL+ Exanp 16 . .
10°40 (182 @Ldgtw@@lbyb@m@l I xyJ0y arpl | 21-19 paliser ouieser adgavpeqsly nto a
)-benzonitrile An Ar filled flask is charged with
2- brononet hyl -4-(2, 3,4, 6-tetra-O acetyl - D- gl ucopyr anos
-1- yl)-benzonitrile (0.25 g),
4-trifluoronet hoxy-phenyl borgnic acid (0.20 ),
pot assi um carbonate (0.26) ard a 3:1 m xture of
degassed acetone and water (4 m ). The mixture is
sUrraiaHoomtemmrMureforS mn kmfme it is

o o I L T L / -
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Exanpl e 29
4- (b- D- gl ucopyranos-1-yl)-2-(4-iodo-benzyl)-benzonitri

wo 20009628 sol uti on of iodi ne nonochloride in PCT/EP2007/051417
di chl oronmethane (0.9 m ) is added to

- (b= Dgl uco n

70§ GRSV IRRERR PO gy en d hsrrsleﬂs %428 el nromt?rﬁdftosely for
q di ssol ved in d|chIoropethane The sol ut |

vitgl Siggp pRe QXVERD SHYEHCR SMFRISE SR rBlfoti S@éﬂdet iay, be obiained at
quenched by the addition of aqueous Na2S2C3 sol ution

inteyrials anrienyad fouanaosis sotLinciofisions @roiegeatéds fertrageples roughly every
separated and the aqueous phase is extracted with

moethhipl a agteltetl6-12Thatraanbinneshcoyegapdrtodp Yede shafist dedtednt, it may
over sodiumsul fate and the solvent is renoved. The

be %@s%ibqjél@ pPeBfofil 1 TBbRISARSEpATEnd bAsiCA thk€discretion of the clinician.
di chl oronmet hane/ net hanol R -> 8: 1) Yield: 0.15 ¢

( 88 Inv'érﬁ}ﬁo%f?t tﬁ%é%dés"a?&%{h%ﬂ‘ etf_'%n egt thgieffeéfw%ggss of an

ng conpounds e obtal
ana

ogously Br ono- penz
antkﬁetl‘ﬁi’%?ﬁt?%déaﬁfr‘%é’ggfnﬁft Penylles i b 0Bl Syt ngftions and
(ESI+) : mlz = 451/ 453 [ MtNH4] + The conpound is
thegpipanyre do srsbdeaiidRCanerarHeingdedelideatipr anpraimplagidzgquence which
usi ng brom ne in dichloronethane. Exanple 3 1
willipiodu®- gi utop} resposse] -Modifications pepdpsitlbuamdetrhyde-tasmizyd known
)-benzonitrile A flask charged with

parémtrs3uéh Bs, tfet &anpla Bt binding affinity, or modifications can be generated
b- D- gl ucopyr anos-1-yl) - 2- (4-i odo- benzyl) - benzonitrile

ranﬁ@m%ﬁar@)test&?ﬂ)tr%hfﬂlﬁf)?é?ﬁ%&ﬂﬂaﬁrm hyl silane (0.14 g), KF

and Ar atnDsphere IS

heall"g%eérggunq f %ﬁt egen tZ%F emﬁ) %d i Qrgr a?tug’ulal\rlac s1§1 n .0% %pprhcation

IS a resu m xXtu I'S extr

. | acetate. Conbl ed Qr gani phas are
wiljaeng G tiSie £hfhs ém%qgvélﬁltof i OBl it

residue is dlssolved |h met hanol nL) and treated

beipg pgedgasvivikiaiadibl ba apreciaedbyrihpse Thkils gl theiatn i s
stirred at roomtenperature for 1 h and then dil uted
wi t Thamethods caahddoBhsahodifioh by Abtitectingeh®val woh ah kéective
nmet hanol under reduced pressure, the residue is

amB¥iit o6 (@@ kiMetdn cBlstithul AGS A l@culé he v g inedoormuad e@gents can be
extracts are dr|ed and fhe solvent is renoved. The

del{x% dﬁ# e tEHe anoﬁg'{rgpvé‘lﬂél Q% &ﬁbuc eé)tld%s (gggenes
encf)g/‘%ﬁ% { t E)‘(gﬂ%f% c§2s§ agt%%; Iglg{ncﬁless ltrfc? chemmkmes can g’e provided as

4- (b- D— gl .ucopyr anos- 1- 2- (4- et hyl sul finyl -benzyl) -
ImppER Etfﬁatatlptl eF595'e %@H 6é1?r6%11t€ea mrtolrrar &pricy a@hqrrssldqsenous
added to 4-(b-D gl ucopyranos-1-yl)-2-(4-
or ereigbnydus i fheregll) @ein@ytp)miﬁedi’zbnnt Puti§ed B@pamg)ionsard preferably at
1 , 3,3, 3-hexaf | uoroi sopropanol (2 nL). The resulting
leagi@builiti 999,195 %& tok bf legst abodPoemiret enperature for 1 h and
t hen quenched by the addition of aqueous Na2S2C3

sol yicpMb @R ey RRAKEAHE a e RObUdli9Bred 10180 RIIBAME, they may be
phase is separated and he aqueous phase I's extracted

prov1cfe§ 1 eg‘}/er oft ge%ta ?le Jas Pgﬁggetrg ﬁghxpeﬁ S \;@'&?ﬁ&% or proteins, they

over SO

caw%%%%pe‘ﬁﬁtﬁéﬁéfpﬂéﬁaa%a%ﬁér?ggﬁ%g% R gf ghysig efociation
2896of theory g Mass spectrum (ESI+) @ mz = 418

suo?rms e valent dimlspge, Bgdrogen bonding, hydrophobic interaction, van der Waals
4- (b- D gl ucopyranos- 1-yl ) - 2- (4- et hyl sul f onyl - benzyl) -
benzonitril e 3-Chl oroperoxybenzoic acid (70% 0.14 g)
is added to 4-(b-D gl ucopyranos-1-yl)-2-(4-
nmet hyl sul f anyl - benzyl ) - benzo {Htrw le (100 ng) in
di chl oromethane (2 m _) child%ed in an ice-bath. The
cooling bath is renoved and the resulting solution is
st|rred at anblent tenperature for 1 h ﬁ#ter the

Y o 1. N NN P~ o - S
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paraneters are optim zed both individually and
collectively. Thus, there is a recognized need to
walewehop7and use wel | -characteri zed and st andapdi/ERmoDE31417
vacci nes (see e.g., Figdor et al. (2004) Nat. Med.
mtefrérl%[}%nbf%o JFEHS ertl:fe\%nea 1Vﬁoe9n%n§r :ts?((:{lrlee ?()erlrjl aOLgl%§ uar}%)wd%cia tsogether in that
nonocyt e- der,j v and have be used
polivauqt%fwe%trmﬂegﬁ)oaheg & vidgd | 15 ﬁ%@% eppoginiciss Eotﬁﬁa%etare
of these trials, the DCs were adm nistered to the
exppesseeipmd singlpcortiguops pallyausientidoss 4 fnpies praein (i edich the
e.g., Markiewicz et al. (2004) Cancer Invest. 22:
cytdlife dddtthe Ghligaparanovalkrelwdmke@ @0dhe dnotheneola.a fepvide AL
251-263; Paczesny et al. (2003)Sem n. Cancer Biol. 13:

Altéd38ri¢dy or E&ﬂﬁ(ﬁ%‘[l e 8Enclmay(#O0hkkd @8tHe sa98 'or 8ddivadtticontrol
Fi gdor et al . 04) “Nat. Med. 10: 475-480). However,

(2
r
oo R o R P Sp R IR M S est%tﬁeef?@% o the
te.fr e site of injection tao t . .

sargy ST R TGRal B Gt Bl i Beit b combined with

adm ni stered via intraor subcutaneous |nJect|on their
thedgrmstrasiontod ape giGhassieyg ipRIUAR Sessery maglilafagy fastqy such as, for

inefficient so that at nost, about 1% to 2% of the DCs
exanga¢ hantakdprvaeigir etlelr imgxwphmncbldewrx seepouadg. , Ridolfi et

al. (2004) J Transl. Med. 2: 27; de Vries et al.

( 20D3grd€atdcedayRes abi by o fIACsLib; actpiats & Rlls,at cells b29%e obtained

Cancer Res. 59: 56-58). This inefficient mgration is

us1fi'g H@ceaureshatow i8 thokrt. eﬁﬁ@%'d%ﬁs Ngf‘grms&i ceﬁtrt ti()ﬁ %sn l)ae used to

g., Rosenberg et al
separa? BRIk gﬂ%%%@ifﬁ.aﬁ%%% Al steé e te“d Y negative
of Surroundln tissues on T cells, Eyidenc
or PHPEASICAER Wilp anorontiste nmowﬂ%ﬁnﬂ%(ﬁ%s Wpfﬂdft? &pluptns or
organs obtain a homng pattern that target the T cells
maggeticHicgdsordatiralpte pre@@tw&cftthwﬂmh el thesnveptghenn stinaate T
all owing a nore general distribution throughout the
celbdditer(iged;o thargcqntrob DCAMGrait dxastelt0%al20%, 3000 B0 G0 BN g0 %, 70%,
J. Med. 343: 1020- 1034; Robert et al. (1999) New

80‘%”%%, ot 10080or Bdik; asli8dabulddR; anGaunige hss@y kadwn (PBO2 add/or
Exp. Med. 195: 135-141; Dudda et al . (2004) J I mruno

863; Dudda et al. (2005) Eur. J. Immunol. 35
da%%é%i@%%g I ndeed, it has been reported that DC
vac |nat|on St ate nj ect ed
! E e strekS S uaeded M Rl Ry g BTGy st types for
effective clearance of nostly cutaneous netastases
varfogis PUrposes. Foxesgmigle diungn st 99158) typiselly wedess £D3amtigep.
Thurner et al. (1999) J Exp. Med. 190: 1669-1678;
MecBads bé ideatifyetg aid. isqlaf@parGanoeacl Rgss ilBludes ﬂfﬁbx@mgl@) FACS,
An alternative delivery systemfor DCs to a subject
colinfivi @hiMesatbAhEI0L paihiek wab hhagneid Beadkeyvdsyemp Blot) &rliography,
However, this approach has significant risks and

ele&f@ﬁ@?e%ﬁscapmh‘?y ‘éf%l:t‘r'&%o?efswv Rich g@ﬁfoﬂ‘ﬂéﬂég lig@ dforhAbSGHHA

into the I'ynmph node is I'imte and speci al equi prent

c f ChlV .
(Hl§ﬁ~€)C 2@19 ?ar Ile éhrﬁmtafc’ogta%gg r('['fg) th?gg’ﬁl %t thror&ts%faﬂlll}ﬁ %{m Bhe like,
eljvered to the | node, _or the structure of the

anqp' HB@@H%@&C@R}BW% WEL AT BYdepr 2rt PRSP TCAGOBR si ng
_ that_thts met hod Xle|dS very variable results (see,
imugediffggon/fsingde ex dauble)(ippusiocicatierhoreis radggmnugoasspys (RIAs),

Thus far, other nethods of delivery have al so proved

i neffective. For exanple, intravenous injection of DCs

m ght overconme many of these problens associated with

ot her nmethods of delivery, but DCs that are

i ntravenously injected cann mgrate directly from

the blood into | ynph nodes and instead accunul ate

first |n the Iung and later in the l'iver, spleen, and

o AA o, IAr\r\r\\ ~
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lentiviral transduction or adenoviral transduction.
However, lentiviral transduction results in

whedgnageneous expression of the introduced noPEDEPB®07/051417
(see, e.g., Dullaers et al. (2004) Mol. Ther. 10:

768-779;, .Breckpot et al . .J Ce Med. .5: :
eng i lpa AR R 3503 i Cenidpys o he ik
153- 165) .. Adenovi.ral transduction (see, .e.g., Korokhog.
Forg reyjew ‘Ef?_‘ﬁ’é@)no Al }DEJ‘PPH"PHW.PT%?edE@élr?é%emé}ﬁ%f%g > otites
et al. (2004) Vaccine 22: 3035-3044; Rea et al. (2001)
and)Ternradaio 1 99 1B6SICEARE- BG4} gMEYOr@@( Ttk eily Harlow and Lane, eds.
het er ogeneous expressi on of the introduced nol ecul e
(1988 ANTIBOQIES: SHovBeiRAabrRY V2OARL; Madowad 22ne,284.-(23B)) ,USING
and may even |ead to induction of regulatory T cells

Anirisdbead Adf sk AebRY BiLeRiAIaNt | - cancer response (see,
e.g., Lundqvist et al. (2005) J |Imunother. 28:

229 . [
tr anaq o N A R Bitp Uty B B8 S BRI, o8 sy for cxample,
BR85S B0 AR5 BB el o

thus, the nmethod only tenporarily changes the ,
fragipeye Pt deastyayest fantippdics mpnalse be ticdpiichidings fqrexample, Fab, Fab’,
wel |l -suited to applications where only transient
FateX prlgd sindrsinglle denrt wirmblaiegions. e4niilsodiesaes dapyqdusetin @dl culture,
targeting of DCs from blood to | ynph nodes
in FHAQE e $ie RiyaduiaBble@hinddl! IAGEBodYs EXaShe tBRAL BJr 8 pédi BT @tHiding by
has been used with DCs, although results have
: : : 1de :
co BB i e B U35 gy Prits KRR APPhE fuflen Mat is ormay
I mzed el ectr 1 on hod. .l s, enpl o hi gl
be RRULTHARR, Bk SFUtRT iR TR0 b PR P il Mg
e.g.,. Schaft et al. (2005) J | nol . 174: 3087-
antigigy 7l}1¥tu§081€a@9 amwnetf’%tdf P%%PS?%TCEW ey I RPeERsatet Sy dhe
in limted circunstances, such as to deliver antigen
ant{bady) wslepegiven setelicarditarse Amdodrdinslingnis icansidayed to be specific if
capacity (see, e.g., Abdel- Wahab et al. (2005) J
theSutibodyResds th24e appodpratSantigannulehst@t 54l or (@ 06y nBlreddn to the
105: 3206- 3213; Grunebach et al. (2005) Cancer Gene

irrel®@ht anliden éAStikeR midusco et al . (2004) J Inmunol. 172:
7162-7168). Wiile the proteins expressed in these

studi @?ie@ﬁf fqe%l?o%s LR KBwh 4R ﬁfé:' 208 d@t@ctﬁ{ﬁ%ﬂld#glﬁifxglg proteins

receptors or erns i1nvolved 1n certalm sig

ascades,. fairly | xpressiaon .l evel.s were repo
o tifes B i R PR Tl R R SR pB i Fb A
mgrating fromthe blood to peripheral |ynph nodes, it
(enggge B&k@dg‘\‘i@ﬂ“ftqq‘éftbe%?é?ﬁyﬁ)a g FEAWisHy A BEINg RS SRSy BNgiuggradiometric
protein on the cell surface would be necessary, and
and/pramnswoktatnighasexyss esgivomniuepedsgyswosing ee adilbidakgald, dnfzyme or
not inpossible to achieve using RNA transfection.
radidistSopd 1bies1©, WasRtmblotaaégk, framudopredipiadioafasgiyeduci ng
DCs that can hone to | ynph nodes foll ow ng intravenous

imAERS Miosdst &t ia@s&ly@%h PJ_Q@‘E-@@S‘. Pﬁm“éﬁgm%y }:‘eﬁ?ﬁé R td SValuate
the treatnent of various di seases and di sorders.

popﬁ#{){%jﬁgxg (%élg?iﬁlﬁt&lg Iﬁgegel\%zlreo%gl ai@e%cét gfé sﬁag}r&u Eelpgﬁ)rﬁcg %?arl&%.. §ee, for

rove ucl ng Itrc ce

cxsite SHan 950+ GRE 5 AT G 5P BB Y o7 R SETpAE Y York,

have the ability to home to | ynph nodes in vivo. In
NYséff#enbodi nents, these DCs can be adninistered to a
patient intravenously and can subsequently stinulate
an i nmune response to an antigen of interest. The
met hods and DCs of the invention are useful for the
treatnment of various di seases and di sorders. BRI EF
DESCRI PTI ON OF THE DRAW NGS ¥ gure 1 denonstrates that
expression of E/L-selectin in DC cells is high
foll owi ng el ectroporation of E/L-selectin RNA. Mature

~~ - . . g .
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Perfusion was perfornmed at 20C using a pul se-free punp
at a shear rate of 1.04 dyne/s2. During perfusion,
WOR@ro%epi ¢ phase-contrast i nages were recor dedr/EP2007/051417
real tine (one representative image is depicted (10«
o0, BRI g B P LB L R B s pesn
ers of adhering) cells were counted
al. ﬁ@%ééc’ﬁ”’fq’”‘é?Met@%“%é?@ﬂom are an average (+/ -SEM
of cell nunbers of the four fields for each donor.
P- vAhasemanegepicsy iod i, dengidiiic eglisngd theequation dngitquetity of the
significance of the data (Student's T-test). Figure 6
cdudetet Msdetlatiemicehaid Bpsnduddibghthdarceéhode efithicriaveatien tadbandtérmined
E/L selectin are able to transm grate into periphera

by MMO%Qﬁéhédbld@ééanlWﬁF nsut deNGnittd fo ®eld 1§>v&1£%7/ B6,

femal ) were el ectroporated with E/L-selectin

5. Eﬁl él r-%s%ﬂ%q #sé# gé%téé%% ngggilg tTc’?%\éﬁe\ fa/ﬁ%%ﬁﬁﬂed\%t&helr ability

fct into th vel of .C57/ male mc
o g FELFRgsH et b Blospnt Goflesh vie REo e ab TS & nfther means,
sacrificed_and cryosections were nmade of spleen and
witBePiophastE” PYRpIPItRIE 80 W aedrpatel l¥es o (isFeetsass fvaetia efHime.
CD90. 2 (Thyl . 2)/al exa555 and cryosecti ons were
Perdoralaypeechnthe dvhlwoted dydhe kinplicrad dyapss. wihat thgaaphst dHysamwithin
are of representative areas of the organs from one
a peXipelat B iheAOd, sOfh 40 tir cRxMPlel MBOUS ({ck08gX Ware er al. (1983) J.
obj ecti ve) . DETAI LED DESCRI PTI ON OF THE [ NVENTI ON The
bnhgmgnfipn3pEOV|des |nproved met hods of producing
dendritic cells ("DCs") which transiently express a
menbr ane hon1ng pepti de and have the ability to hone
t o Cytwpinereldes dssawiRunctidml sgmetyerfioctillsem slso bheeasured by the
i nvention provides inproved nmethods of RNA
the@l 16 tah@ gEAritic® Bf YWAblbReCRBre I UEE céllsAPRH IcahtaetihgdhodEsd APCs.
that are capable of homng to | ynph nodes, for

Cyﬁﬂ%ﬁ‘fgp k& bd ﬁleétsg}‘@drlgf 3 SAa(\er@IS)llS@dTnés@éys'tg eteRhife @he rate and total

pa Ient. DCs produced by the nethods of the invention
Iso rovi hese
am?lér% ( ov%/tloki%g é)I‘O(Hlﬁ C}OI% {1 SE6S x%’r ] glhaqll e?gl f%&ﬁé?@mungl Meth. 160:
om ng peptide oes nQ erfere wwth the
18@i%@8@§”@ﬂ ndﬁ%%ﬁdﬁggi g?%gﬁsééléﬁéurface proteins.
Thus, DCs of the invention can be used as vaccines for

t helrl 51%%@&&109 L YRQUD ISR BS ERa MU oL IR ABHRY B0 ARG reactive T
e adm ni s ere

can Yy |ntravenous I nj ection.

(B T BT AR BLASF BFE  coe
transf ect ed so as to tr ently express
tesfﬁé rIAS AH Y ngy YIS 5566 d)@?yg% Q&y, P %TPS%WéCtb‘ﬂ‘WéP the antigen
antigen (sonetinmes referred to herein as an "antigen
(scafe.g. nRasklagst'ey al THOSS Jolamariod.i 167c 2139280 hone to the
| ynph node fol | owi ng |ntravenous adn1n|strat|on

the&eb dellver alp eas% ane ? g F f
| he%%%a%—%ﬁ%ﬁi% Ty asEBRlAE P bR f LR Py Yginating
T cells and stinmulate an iprune respons The
HHWIE%IHC gkt the ompeBitiRBYR! B¢ “tVﬁ%“‘i’%Wrﬂeqt%ﬂm?lé% thegnature
in high transfection efficiency and yield of DCs, even
and whgrowida gf theyagireed enmane msporsad Adlcywatigdy nthe huﬁHJ%L-SCQ?h mouse
| evel s of expression fromtransfected nucleic acid(s).
molldl dllbivs remngétution dta ureseimimyveicinoin apnowcdendbptivet thasfer of
first time DCs that functionally express nenbrane
huf@PBO. A@Bd zﬁ!ﬁﬁals AfaydRMBSRABY G5thhie édaﬁp@hidng b¥d 9falyXed for
to "tether" (i.e., "stick™) and/or "roll" on surfaces
coated with a Iigand of the menbrane hom ng peptide
(see, e.g., Exanple 4). Accordingly,in sone
enbodi ments, the invention ﬁ%%vides an isol ated
dendritic cell which has been transiently transfected
mnth RNA encodlng a nenbrane hon1ng polypeptlde
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nodi fication of the genone. In this manner, the
i nventi on makes possi bl e new and i nproved DC vacci nes

wo eno7m96228 | ety of uses. Because the nethods of PCTEP2007/051417
i nvention provide DCs that are both quantitatively and

. ] ivel b
L SR R RS B GBDY PhgHLS s

and di s rs that re previously refractory to
Motslﬁéé%%&t9g Frocpedt X\gﬁ% ‘5{5‘3 UStot0: é%}rpl e, netastatic
mel anoma. It will be appreciated that while the

| NV BRLIRGRARsASs: U @Eid Qilf 5B BlerfX '11?1%%}91 ﬁﬁﬂ%@%‘;ﬁﬂe coln 0s1t10ns
can alsoO be used to preve cancer er advant a

h t hat
an RO RER S L R PR O”&aﬁmlﬁf S48l A e
but t [ t | £i I h d whi ch
iy idias BBeEetiore ¢ o ENs € gy Bt Y Goeh Dt and T
cells and thus to produce a nore efficient stimulation

e L R L U SR TN

d d
huffl?ﬂ%@f? BRI R S5 ebeb BBl B R DR FER B primiaive
intra- or subcutaneous i njection alloms t he DCs
VZV6HP91uf1%geélr?ﬂtérr(se§kF - een Hgl 1) %%ﬁ% Inyagoinkdls dd iy

|npart a homng pattern that directs the resulting

' m %%n&ﬁ%@?@%@s 1%19%1 %‘féﬂ%ﬁﬁ&ﬂmﬂeﬂf@%ﬁ%&%?"ﬁcﬁ' e%gé‘g%%nt by
mor e gene

ne, response. | nt.ravenous ad ti
M%@ﬁ&lé?%dsfom@r’mg g @&%ﬁ?@{‘fﬂﬁlﬁ% SRAUST s dchoR g onts
broad spectrum of tissues and organs and thus coul d
(e PR PEOTERATR) ST BNV HERRCOTSHIGSF QR ihirad quantitatively
response in and around organs in addition to the
with kKhawehbive abiditics ohenmmesitiods toofctivie cifstencdlisnhnongly iTG&
DCs which retain three features of DCs that are
engdapPacitande, £.gr, Shazarae al. B310) dnidt dime DS ipnhhl@eer al. (1995) J.
(i.e., high expression of CD80, CD83, CD86, CD25,
Exﬁh@@fh@§3x@, and HLA-DR expression, as denonstrated in
Exanpl e 1); mai ntenance of normal CCR7-nedi at ed
m gration capacity (as denonstrated in Exanple 2); and
mai ht acardaeceofitiaticiajeve dgvenptiang thE fobd Wingtexambles imgnintended to
capacity (as denonstrated in Exanple 3). The term
illustgsdut hoclia) the VarfdXshppdcef @Tthis tiveatich.ver se popul ati on
of norphologically simlar cell types found in a
variety of |ynphoid and non-lynphoid tissues (see,
e.g., Steinman (1991) Ann. Rev. Imunol. 9: 271-296).

Dendritic cells are thﬁyﬂ?%é%§$ﬁ<§% and preferred
antlgen presenting cel ndritic cells can
entiated from npnocytes or, ather urs

oot e E(ﬁ@%%@a@&a ﬁl@ﬁn StsRethers Al cpRls it the exampls

precursors. For exanp nDnocytes express CD14
desgrbgdyfeaicinglove %qutléelﬁeth@l follomang exnesingatsibew thgtdle

mature dendritic cells are not phagocytic, whereas
intnodndontcts chrmerst E/hrglegtip g Oistrogkicn g possible. folSh® @ to enter

the cell surface markers characteristic of the

hfﬂ@é@&i&e&@&ﬁﬁﬁ tRfbl6@REEAh ltli‘roﬁgﬂ ﬂu%H%h&HtHéliaO ﬂerﬁlflest(PEV)
endritic cells are sunmarized in Table | bel ow.

"b“ﬁYﬁBodﬁW %&C&t&ﬂmﬁ% BiaR5 ARENUAGIIRER dhiBodics

mat urat1 on process as u

BT L S I b RO e

dendritic cell and does_not express at |east one of
PharHungets Reids Perormmy k& hetieielhan- BEAJAR (R graiences,
dendritic cell or a nonocyte. For exanple, a mature
dendritic cell could express. CD83 but not CD14 at high
| evels. Table I Cell type Su¥¥ ace markers
Hermat opoi etic stem cell CD34+ Monocyte CD14++, DR+,
CD86+ CD16+/ -, CD54+ CD40+! mmat ur e dendrltlc cel

~NE~A A NN A NN PN P NN S o~~~ N~ A
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aut ol ogous nonocyte conditioned nediumto stinul ate
maturation (see, e.g., Romani et al. (1996) J | munol.

woRM0n/096226: 137-151; Bender et al. (1996) J | npammP2007/051417
Meth. 196: 121)or can be obtained using a defi ned

Hegafb%{gg‘ﬁe%ﬁ%@g%n%rrgr;@@ﬁ%rg& af A E‘r“ T (thl%%%l&gnt(e W0éhal,
I nol 4 308 3097 Vhlle DCS f th ent

Hapioiue Lo % céqqt@)eﬁpetﬁalﬁ 2575 Feshi-BEIGCE o Pharmingen) and
nDno%ytes dendrltlc cells may al so be prepared from

lg(ghandl Colélhemicondhntearationd). BxadebdrennipBA+sdectim axgrdsgon, FITC-
Many met hods are known in the art for the isolation

labelnd ast-haman GRS déct GRBA62IS hrgvh € @bhcsBBIGHES® vat heidr(R&D Systems
differentiation into dendritic cells (see, e.g., US

Gnﬂ’ﬁi WM@bad@nMde?l@%ht C@Q%éﬂ"y)smmi&@ﬂnluﬁl %Qﬂe beells @h@ﬁ(ﬁ?pe

rom bone marrow ceI S Or by panni ng t bone marrow

ECEE abéle&’ gn %R%gu ?lgt%é’i’é &t?@béﬁpﬁt‘l&% %fqﬁgn gb% GmbH,

unwant e or exa

T cell + el
krgfig: Ge mi s R grarsbin SCER] (RRENS 5w ChuddSs Srppyed
Hunan CD34+ cells can be obtained froma var|et of
souHgaan PG geparatipndsoy lenlsgderesisandahelg hleods | Mﬁtl@,cyte-
and nobilized peripheral blood. Purification of CD34+
deroeldIBCc@mobX s wordenshied chyentimiy drodbperdfetliimiBeyger ef al. (2002) J.
procedures (see, e.g., Paczesny et al. (2004) J Exp.

Imivegbl. 1eR; 2450311140; Briefle! pedipheral BIB6J nohenndded ksllsl@BMCs) were
(suppl. 3): 100-105; Brenner (1993) J Hematother. 2:

preé%t%g ;froﬂpﬁtuﬁé%%l%fes@|pr0cﬁJl¢%%§XVhP[é)I910 0@'@? lllealtﬁ? A6norsB derfdfly

4+ stemcells can fferentiated Into

A SRR, i S oy
| 9 .
Obtgfrtsd f%@% %@We&é@g%ng%cf R éo‘reﬁgfv tﬁr HlsarurlPErléﬁ‘rlr%itb%rﬁ‘-

of murine stemcells into dendritic cells
PBM{auwere iresggspamded tedntelegqus npgdiym phat coesiseyd @fslél?Ml 4640 (Cambrex,
brief, isolated stemcells are incubated with between
VeivianB2ann gomhinimgy 1% ef &bitGiletivped hemab blasabamM Q.-glutamine
ng/mM GWMCSF in standard RPM growth nedi um which is

(Bib&WhAGRE) vunarzofrﬁgrs Berl@Alic SRR | NGECIRMEE GrbENET audidYchen,
IL-4 is optlonal y added in simlar ranges Adter

Xp
Gl eb PG Yord Ml RIS Bl IR IR FERAR
narkers andgfell nmor phol ogy. The dendritic cells can
Denpaik) el -2xd)”zcls perye eﬁrf@frteefe ender geaeiatian efDEs|on aswrallengpale, to
(FACS) or by other nethods known in the art. Hunan
tissGDBditurb dishtofial o i(BD3 tlenPae [DesClaan Feins o) a080x10° cells/dish. Cells
differentiated in vitro by culturing the cells with

weRURBIbafMHESE2an4l STNE+RLIS®R for@dBerendd? ARIoS-adBéredd fraction was
(1995) J Immunol. 154: 5851-5861). Human GVt CSF i s

thel ?&Ho&eﬂhazrh S@?@EGSE@@@ %hll@%’%c | ce ¢ # 1 A &ﬁlsﬂ) '3f autologous

about r anges to tate r entratron.

t|onaI a er_prolif n
me%%r%raﬁ il o5 o RIS EBUR A RERNTR i ARy s
5/ 28479 al s I scl ose rocess
(G%@%%KL M$e REHEY l\éowﬁr é\UbVSAS an%flrﬁdsksethpeﬁer%rmburga
bl ood cells and enriching for CD34+ bl ood precursor
Gegedrly3), fued metweationyoldXp aas perforwicdiesntaliphasdestrdredgfreviously in
hemat opoi etic grow h factors and cytoki nes. European
Pat ent Publication EP-A-O 922 758 di scl oses the
production of mature dendritic cells fromimmture
dendritic cells derived frompluripotential cells
having the potential of expressing either nmacrophage
or dendritic cell characteristics. The nethod requires
contacting the i nmature den tic cells with a
dendritic cell maturation factor containing |IFNg
Eur opean Patent Publication EP-B-O 633930 teaches the
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nodi fi ed" means contai ning and/or expressing a foreign
gene or nucleic acid sequence which in turn nodifies

wo bm7genet ype of the cell or its progeny, possPOI/EPBADTE1417
aItering the phenotype of the cell. In other words, it

addi ti Fon i
SCha%l ﬁ% g (Eﬁodsg enoulénorl]ucl eogﬁd dﬁstA %ﬁf SAE Ef) e%laltﬁléaelogf the cells
an |n§{o uced polynucleotlde typlcally requires that
wegeHseth UPRYPHYL either contains an origin of
replication conpatible with the host cell or
i nt Mypuse BMideriyed DIegenerationst Thgenkesgion o€ bpnesmetiowBdh-DC
extrachronosomal replicon (e.g., a plasmd) or a
with UENVeESF ons adstacahlgrad desribed imiits enel. AD905.Edmihenel Meth. 223:
"transiently transfected" refers to a cell that has

7709eewell canst Qﬁéﬂiﬂ@fn éﬂl ®UehsidcdBy RPRAL1 G20 QGWO%‘RE Meygenstein,
transforned cell do not inherit the transforned

Geﬂﬁzﬁ@?‘ 's® et éé(f%ltﬁﬁﬂ%t:llhtp %b%/ﬁll aﬁkgﬁa%mserglofen, Germany),

€ genetic mat'er

str%iﬁﬁ?ﬁ%’(ﬁ@?@mﬁ%l et BB SR S/E %agfo%ﬁ]arlgl (50

referred to herein as tranS|ent expressi on. No 1y,
1M, Signatetitd Wepheddnasiivated apd Blerer §kSdFoy frsp PAA, Colbe,
i ncorporating the transfected genetic material into
Getrhanyc fittened ssotine). 22 pmsfdtee firmbiliperst Esdibotrh &eimargnt Oonday 0, BM
dendritic cells are transiently transfected using RNA

leukbBedsraaped dtond Mmurie ARIdALdywerdBMNed aesx O telbge@aBhan 10 ml R10
permanent part of the genonme of the cell, either

melRLPEREANRL 195, €X1-CERLATRSM B om ARY( FhH G5 TS the murine
that could”be used to transiently express a desired

Gl\ft%tl:e crie aﬁfﬁ Ele A %g?f y ﬁe%dlgj& EB @26%@ %ﬁlocfaﬁéo anotﬁer 10 ml

I
I nve ds“do not 1 nvo r mane

Iteratlon of t .e., do not resu
R apepugp pet Hamet 15@ %ﬁ%ﬁﬁg Selsemwénfc‘@?rﬁ)ad%%tottﬁ%gla%oPa day 6,
t he di sadvant ages associated with transfection using
hal{pt s eulturg geperagtantfwsns cellentys and qeatrifegadds arybihic galdi pellet was
adenoviruses. Wile RNA el ectroporation is known in
restidpendudtin 10hel freatdl 19 nédiexpoetaiign 1 Q% GMaOtH shpematant and placed
obtained with previously known nethods were not high

backNAtédhe bAgIRAIQHIE €A Dfayl®) RullAk ére Marvokted fdriblcilopiiation.
| evel s of surface receptor expression. The nethods of

t heﬁp{fﬁﬁ%ﬁ CEE‘;%%% PhnscPbky i&l@'ﬁ‘oﬁ ne\g{qg gE’r‘PerrﬁﬁdnoJfRNA two

ave een optim expr essi on

plafrﬁ@‘gﬁeevf"eﬁegcﬁnm@%ﬁ&?%*@ﬁ‘l PEOMRCYBIEr 21T GBDOLR grmunot

di sadvant ages of viral transfectlon are avoi ded. That
164:$50% 58  frasirliy groyidedrhy Pi-ekahrishanavay hish pgfains the fufl 1ength
transfection efficiency such that at |east 60% 70%
opB0%adigg ftame of dEImelanarog entgen tMidaredl)) andithe BSREB SphA64+EL
according to the nethod contain at |east sone of the
plastiiel (@thechesbincthiy th ok tydvethleod drol€in WS B0mbo E-delcanip hed thcon.
The nmet hods of the invention also provide a high yield

tral%ﬁne%{brarﬁaa?ﬁi iR 1118 A0RA 0 r B0 N PO0cchh ilBEEopehdbldng frame,

and transfected dendritic cells, either before or

km?.ﬁr LPEBWS (¥ §g9 DFSE! r%@t%' nt)ﬁll gasn%dgwere\’@arn%ér%%ﬁ)a@ q@%ﬁc%&%& before

provi I'nvention are enric

BB 5 [T O B2 SES unbsar eiien ROYESSAGE

dendrltlc cells are mature prior to transfection

and/ or cryopreservation. In another aspect, the

i nvention provides a nmethod for storing an enriched
popul ati on of mature DCs, conprising contacting an
enriched dendritic cell population of the invention

W th a suitable cryopreserva%éve under suitable
conditions. In an effort to ttevel op i nproved

el ectroporation nethods, a nunber of paraneters were
aItered and evaluated For these experlnents the RNA

o - . .. .
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exposed to the electric field) is controlled directly

by setting the tinme for which the cells are exposed to
wo bm7edeet ric field. Square wave pul ses can bePCT/EP2007/051417

generated by truncating the pulse froma capacitor

AR R T RN e e Db SR Rt B Ry sy

. at the end of the pulse than at the begi nning of the
INSEUEIOBS  Squar e wave pul ses can be described by the
follow ng formula: where the variables are as
i ndEtegtropordsioneof dendritic sply: atlivoan ded/inoess Whs vhredznvested from
adm ni ster square wave pul ses are comercially
theaxHfhablis. or Mishcexahphshed bhe Kaein gy RV K&H) dnd(dBcowith PBS (all
Rad, Munich, Germany) can be used. The inproved RNA

at r8bRGEmPRARAL) AMe TBINVES r&uspdi@ed MVOPEMIM GatRoRl Phehsleread
DC popul ati on that has been transiently transfected

: . (oTpz0N} 7
(LS BRT: Rop SRR Tl RARETREA S8 R TR or 4
6, 3 106, .4 106, 5 x 106, .6 Xx 6,..7 106, 8.X

10eelipl 4oy R M ciptionoried 0y PR Sigra SagpilsgXeal
x 107, 4 x 107, 5 x 107, 6 x 107, 7 x 107, 8 x 107, or
(Bigrag, Yypichefiramany) maehing gisentially apalsscriped prayéousiyysee Sehaft ef al.
or 4 x 10s cells. In sone enbodi nents, nost of the
(2008} J.dmimunvhé 740980 #0Pdnw (th nedjficationseds im&Osrstari 084d BYSg
90% or 95% or nore) will express at |east one peptide
coreaedRd thynckdige EeRionsuidid.ci ently high levels to
result in a phenotypic change in the cell popul ation,
su Cpaﬁﬁulalflﬁrit 1Rl Sind G ARE |0bﬁ1¥1af é?eéh%gﬁraﬁen L ¥iRfons for
nodes in vivo or to roll on surfaces coated with
| a - Lew N vitr re the R ncodes 11
APt R e o B0 e o O A BERIG IR gmitgpeond
express nore than one peptide that i s encoded by the
SQUAFCRIRYCGRUISEL FRQRN LGTRRCTAYS R (O lime bt hiy. :ngge‘%g Ued ai finat
menbr ane hom ng peptide as well as an antigen of _
corjcantegtiogtol | AAmieragrapes ner aulditites @nd vvay insebated withthaealls in the
they may express nore than one antigen of interest, or
cunatta tioriiemirofte puidri tgelestroforatidne r'BxtaptiAsl tisedopgveat@inrconditions for
"menbrane hom ng pol ypeptide" is a cell surface marker

mu¥ihé OTsiigclG@aRE 8saff d TV0RT @akdcngithvh U@ cubétRinAt 2 Milfisecond
| i gand present on another surface, such as the surface

squg];e @axﬁe:édlseoa.rt SR L tAGR iR ttiﬂfenﬁﬁ%&iﬁﬁf | kWAL asTREA bi%a final
I'n’ so y d

enbodi nents, a nmenbrane hom ng pol ypepti de

bi nds. to i gand present..on the surface. of [ .
corgiieia il 350y EREeE My hr o afi rahGeing bl W te cells in
pol ypeptide may al so bind to a |igand present on the
thegyytisquiopto gleeffaporatiofpe of bl ood vessel, such as, for
exanpl e, |low order |ynph node venul es. Any nenbrane
hommgegiotchpaprr ictbetroporatoe, theentlls wettiganstomed $o autolrgoasigiedium
nmet hods of the invention so long as its expression
supplutiigntdalLdi@sr tvah tieeabiol gHiretidatal dodcenttayiophoMOMECSF aad DC4 (for
expressing it. It is understood that a nenbrane hom ng

huR &’é?f%ﬁtoir ®Q 0 RMiRE sﬁﬁﬁlérﬁ@ﬂte@mﬁ q9sLAMC SR hai g supernatant
owng its translation fromthe transfected . In

fol l
enhodi t ran 1109 [ ' Y
(roF BB R D Rl PR A0 G R E: BRLAGRRU B ebitefton,

polége tide that pinds to su ar.nnietie? on specL%ﬁc

gl yESpIEsErHatene nGTRPCHBRLPT Hip BeTergcdericpHalbats

node addressin ("PNAd"). PNAd refers to a ?rou of
desgiibedoprevionsln §scandig oFeusrjeincom) (AP Muiven!. M ah pidds Eh9).

on the surface of |ynph node venul ar endot hel i um (see,

e.g., US Pat. No. 5,538,724). In sone enbodi nents,

peri pheral node addressin is defined by nonocl ona

anti body MECA-79, which recognizes a sulfated

ol i gosacchari de carried by the sialonucins; this

epi tope overlaps with 6-sulfo-sialyl-Lewis x (see,

e.g., Rosen et al. (2005) Am J. Pathol. 166: 935-944;

. A NSO - A N~ A NN\
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(via anti body activity) or cell-nediated (via T-cel
activation). The term"major histoconpatibility
wa@eouplose’’s or "IMHC' refers to a conpl ex of geneBCT/EP2007/051417
encodi ng ceII-surface nol ecul es that are required for
tigen sent at i A ceIIs nd f a r.af :
Bl BT Rl B B ?][kl%wgh%%%i’lﬁéé Upjohn) at
"human. | eukoc n" HLA
s cpsTERng e OLed0 B IeRE IO Gy &1 m‘iﬁ (S Cror non-adherent
nol ecul es” and are C|aSSIerd into Class | and C ass
cells) anvHeoried Ifeiclf] minutasioasse. | AVeBaigphiond dsryape¢sagietion medium was
menbr ane heterodi nmeric proteins made up of an achain
addedeo dedell BudphesiMiC. audseoVsIA@D gy, 20% Kedetiyltsolfokide (DMSO)
b2-m crogl obulin. Class | MAC nol ecul es are expressed

(S@Maﬂﬁéﬁém agll R 5snual &Rt edlueitbsl MY, havgilkeshd %ﬁ%ﬁré @Germany).

nction in antigen presentation to CD8+ T ¢

Ce@ R t{lﬁr{%ﬁlﬂl ‘li%?)u nﬁé&gﬁg éf!lnlﬁuﬁr Slgalggﬁéjﬁ,g%glﬂemebﬁgﬁrﬂﬁrk) at -

les a

hetero proteins consjsti of noncoval y
! @{g%aq %Pg@ Eﬁn Wiing Vinmeiigﬂnfé Betolfing pryetihsr ot 2455 Hpjer-bath
known to function in antigen-presentation to CD4+ T
untdeletashmmn, ofithe ¢rllsaves visible! Gdids wWerR-tBR poudd ingntDmIBR.RPMI 1640
The term "antigen presenting cells"” (APCs) refers to a
me@iuas Svadiicd; ehd sddedpablkel ofltpe 63R ROM AR e WaritBd utologous
antigens in the formof peptide-MHC conpl ex
melRELINH 2361€ 1PvsResid 300 Bf GRECRE/ e ddisQerd ol SRSt for 1-2
systeni thereby |ndu0|ng an effective cellular inmmune
.re a i nst anti gen s bei ng presented. APCs
i PR R 0 BRBr PR EHR o mer bphages.
B-cells endot helial cells, activated T-cells, and
denklov extomeicanalysis herrSuRBreHpnEgs. Pat wees wished and thereafter
occurring or synthetic, such as purified MHC O ass |

suspRldRa Wl e 100BIIEXNED0Y D ol 0ITFAC MM (HPBABi6 WEiRMKer,
types of cells nay be capable of presenting antigens

Wag&rm‘i’é 'Maﬁgiaiifi S[B‘%Aggfﬁhfooif% Soffin a£1§&6§i LIAQficH 2%& 0.2% HSA

dritic the ca aC|ty to esent a

(Ocli,‘tn h%{tglg% ex%ﬁﬁ]@#&%%@ﬁ 01}1 Iui) gﬁiiélg‘bvglé(;l(-:égne%l Fu?.‘flbo(ay or
conbination W th praoper co stinmul atory nol ecul es. The

apprpTAte (SRR éo%tf‘ﬂ%g} rop neig) 1CsHs pereethen pgshed|tvicecag agsugpended in
of binding an antigen and which nediate an i mune

100 es@fmobkl ACResskutionl Sgunadsklslecrepumalyaedionanmunadle@dscence with a
T cells, B cells, nonocytes, nacrophages, NK cells and

FACW@t el anally iy (FisaayDRBint&alKell debfis @xatihmaledlirdrh deSanalysis
CTL clones, and CTLs fromtunor, inflamuatory, or

usifd Q%ﬁte'oﬂffbllv@}a{r@‘é&is sidé\scaltdd, V& mih M e 8 ¥ @At Qfas &Rl zckFor cach
an irmmune effector cell that has never been exposed to

sorfifle AEL R0 AARABLE, HesRt LXRLIAG A0 Rn BLlu APLRNAR! Bfbcton

or ce

recogni tion of the peptide: VHC conplex and the

Dickiinsg }aneous delivery of a costinulatory signal by a
prof essional APC in order to proliferate and
di f Teanswellanigratienayayi demswplégligiabion agspeaverpedppredusing
cells. As used herein, the term "educated"

tramsmtel lgpgerts HEastdr homdmruhié() efifrecpare sezelolf Sipgn amd CEMUN €100 ng/ml,
ef fector cell which has previously encountered an

tebaMid GatbH, lOTGORH, @Fehn&@)lebﬁnﬁﬂly/@ deQ¢HHed fp@@ﬁ&usbt MESchaft et al.
activation of an educat ed, antigen speci fic inmune

I require a costimulatory signal.

(Qogé%gg%?@wg§12?q$ﬁz:ﬁQZtide MHC conpl ex is sufficient.

The term "activated" when used in reference to a T

cell inplies that the cell is no | onger in GOphase,

and begins to produce one or_nore of cytotoxins,

cyt oki nes and other rel ated Yenbr ane- associ at ed

proteins characteristic of the cell type (e.g., CD8+

or CD4+) and iscapable of recognizing and binding any

1. i o "
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pol ynucl eoti des, plasm ds, vectors, isolated DNA of

any sequence, isolated RNA of any sequence, nucleic
waeiodopnebes, and prinmers. In addition to a naPCWEP2007/051417

nucleic aci d nol ecul e, a nucl ei ¢ acid nol ecul e of t he

n ri modi fi d nue | e
ac f(gyet {qxeccul et]f @Arsﬁ%g ﬁ e%sny nléi W refe1 rop 8ra ‘ﬁ%}fut RNA,
t can. be tr nslat dendritic cell., Such nR
Wltiaﬁglr salerin BRe 9%@62 Ms@egam}%%%n%r Bith falygiAs iy gmbination
Kozak sequence) and a translational initiation codon
w1t§3ﬁébédhe¢tg1 BN Ao plarrddisiani mgck-elgeeorootithend BiL-selgstip R Nje-
or protein of choice, and usually contain a poly
cledrdpardted Dhewére pdsép &ptli lda"3 7€ wigetD pgnil os therMaldeAtderived HLA-
sense to refer to a conmpound of two or nore subunit

A23Thdifg a&d16ue RAINOERAIGANEY $&tSoonPariBEPt TIOENIRb RS cell
The subunits may be |inked by peptlde bonds. In

fra%ﬂ)?l Jﬂﬁﬁ gl H&ﬂ@ﬁy d&rﬁﬁ way méls{a'ce{s tﬂgéf d‘[I h{ﬂég@n@rﬁtuﬁ{ BEEDS” T-

e.g., ester),

erm r t ural and/o
cetfyife A SIMIEG e et dier Aot Pibechy Bt e oe e
and both the D- and L- tlcal i somers, amino acid
MABHAFIHERES ARErUSHRRS: d A8 restls pesre themeprepigiaatst wthﬁée a'afrve described,
nore am no acids is comonly called an ollgopePtlde i f
differemtlyepetiadedc REKs nt fisalshoeentratidnstofd x pepml atel i Qi/mljirsspectively,
| ong, the peptide is comonly called a pol ypeptide or
in RPPM eliylémerital Wk pvYdeslangdrph 0Cahbiex |, Q0 nideddpes,t @M sodium
nmet hods of the invention can be obtained by chem ca

pyrav4t, heg NEVEL % s8ert A AR n%'a%ld'sl(l(ﬁ)‘@'i AR € §%&mpct eg mg/1
pepti de synthesizer such as those nmanufact ur ed

geni’%{lﬁrﬁ‘ a%los i er/#@%{ hed c§ Wyt %ﬁ% 28'“1@ 13’9&% nﬁ%%%/?nl of IL7

eSI ze protein

or 0 eptl e.ca reC| nd further
qh o430 dpy . b5 & ;hahveg ﬁ?f‘ Y&fce 1iquid

chronatography (HPLC) Alternatlvely, the proteins and

pol Ypepmer staining apd nhlsnatypmg Qfﬁmlgekﬁmmﬁe eSOl melise HLA-

nmet hods. As used herein, "expression" refers to the
A2gviclagA getsany-sidiniap (]Bejkyrmuc@@mtf GedHned {Ir @liphendigpe using anti-

into NMRNA; the nRNA may further be translated into

CCREPAHEDASRAl HAGRLILCDS ant®odRisQh @¢ PerforhitdTsscdfialihs&kiescribed
herein, the term "expressi on" enconpasses both

preitvfr(])glﬂg% 'Sgﬁe{fg% a"Z‘r@O(S é%ﬂ@bl’zé? Ny 744 @b@‘}a%‘? hedW$&e anal}fzed ona

at e ato ements required for express

t| ol ypepti des, or proteins

CYgigaﬁﬁgﬁﬁgwﬁﬁ9ﬂgB§’ %%ngf transcriptional control"

is a termunderstood in the art and I ndi cat es _t hat

t r afh YEHPHERDASSEY: & YBUPYRIbE Vabierigd ik eandand - o u@h@ﬂq@e gpsays

DNA sequence, depends on its being operatively |inked
essegiadly aeldesveibed pieivshislyonSchdduered. @001k Iimmineal/at 1403087F-3097.

or pronotes, transcription. "Operatively |inked"

I ndEgakeésctihaiduebd e mMigtalioh Akapr Dan@aiEddls aldk®w Nng

themto function and/or to exert their effects on

cle@RPoRREI RLBTR Wlthogpﬁ/ LEERIRA RN A ahd ARSGEh®R @#82bncentration of
enhancer nay e operatlvely Ilnked to a pronoter when

on t ression. v

R PTF BETERY sPer s 0 RN o ERD R S S8 E e biotinylated

necessary el enents for expression are known in the
polgaqrylamejsehind o silyi-hewes ped elpbiiedyrositsci sptnity eldings Inc.,

various features may be used, and one of skill in the
Maacdaw,i Ruskiapadd ar-dued. hAtl kteveratipmwsrefieatbatediomdeasheo minutes with

ci rcunstances in which they are appropriate. Vectors

may contain, for exanple, sonme or all of the

following: a selectable marker gene for selection of

stable or transient transfectants in mammalian cells

(e.g., neomnycin resistance); %nhancer and/ or pr onot er
sequences for high levels of transcription (e.g., from
the |nned|ate early gene of hunan CNV) transcription
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pol ymers (natural or synthetic); |ipoproteins;

pol ypepti des; pol ysacchari des; |i popol ysacchari des;
waedorhveral viral envel opes; and netal particl BGI/EP2007/051417

Exanpl es of genedelivery vehi cl es al so i ncl ude

K}aﬁ tvl(:i‘r(rlﬁllsae}”gnrl tour us . rBCS;j(t%RrC?V?ré‘{n?):r)l VSI%%(%P‘? Ibl(z“n’ding Transparent flow
bacterlophage vectors cosm ds and pl asni ds),
chagiheroow i p SHedpHbP gt M@r@nd Bk ikh Rh oM guigPed ith coated
whi ch have been described for expression in a variety
or wfcoatt avyotslips word hpicfi amyat with bask's bakndedsait sbitios €HBSS)
for gene therapy as well as for the production of

supPRInydhel Wil D e QUCIPPAbRI ddfinectioR YR §Yrik HBGIMES] afl Rcll
capabl e of nediating transfer of genes to manmal i an

3 e

susfﬁgtlsr }I VeC%l%ﬂ%%?@ (foﬁnécpa gsé ggi?g g)nfi nfge%%%nﬂ)p%t % 3ﬂearAate of
virus or_viral particle that nprises . a

1048y Ysse @angc@rﬁaoaénaé@%%?@ aserfioglrast fryagesgare recorded in real
either in vivo, ex vivo or in vitro. | es of vira

timge dtftsr $0 inivtasiel pestusiovi foar diffseans nscrowe%m&admx objective) were
vectors, adeno-associated viral vectors, alphavira

recuricd end thenminttiess dfi adeerind @liawicratouedtfor Sa,chflﬂatzh lasge analysis
Seml i ki Forest virus-based vectors and Sindbis

way pErdsimRa el NEEdRY BletN\A¥R 1aksiRgREANaL]VRIRRRAIHAindE8rporation,
in gene therapy and inmunot herapy. See, e.g.,

and Dubensky (1999) Curr. Opin.
Dogﬁoﬁe‘ﬁtﬁwéﬁ‘) 5 434-439 and Zaks et al. (1999) Nat. Med.

b'y B st Et bPo Mg oo MubiaDE S ferg %?CZ’F"QO’E%GCP with or

]folynucleotlde conprising the retroviral genone

Wltbalfrtt /Lrﬁél@é@t RNAhandpstpined wib étqhéor@m@télylﬂs@r%ea dh@ﬁ@terﬁCMFDA)
the ternms "retroviral nediated gene transfer” and

(MbleetlpioRriobed, OR, A5 Yuctordniy thdlvembtindacamee's gealalimg. divdls were
refer to the process by which a gene or nucleic acid

inj EEYUBIHORS taalNe:irs b BOb YBbmabs fseNted@chdudd latet,NBe st waelsherfiited and
virtue of the virus entering the cell and integrating

the 11t1§1 héHeC(LN) ethBRSlecif fld pA '?)@'ﬁ?e luﬁgg' QreMd ﬁ!xlﬁ%ct%a And

er t host cel'l via its normal nmechani sm of

1m18eé1]ate¥yetg ?ZGH in quﬁ%ldtro Chie acg %? azr:lsg gztegelr etncl)‘t?eldﬂd(? n fd’ltssue -Tek O.C.T.
ent er cel | d her retrOV|raI vect or

Copmppuid Segu . Vh %@Sﬁ 2kt éaaga O} OZARY We &tlfﬁ]gcut into 10 ym
exogenous nucleic acid into a cell through a viral or

thigkj segfiionsi wigh @ heicy CMTRAN SriosRetlrodsa Wetdar, mrmgny laad ptored on
genetic information in the formof RNA however, once

SujpcnBrogt Plus micrbaobs slades éMenzdl ldenBiBiagnschweig, Germany) at -20°C.
reverse-transcribedinto DNA which integrates into the

genpsi ienrfiaidfRbresb@ict BhRedR0the ¢tdzc@ltibss waleltRAva and dried for
provirus. Two or nore polynucleotldes or

10 HR&M&“ Q.*Se%ﬁgﬂilsdxg &?&'e&’ Qﬁth(zf% Rr%éfﬁl%% g@es hgegxclﬁ’%a}fﬂﬁ Elté@fermany)

egl ons are cert a n percent sequenc

ent i | uation of

for 2@ by A AR H@?’% Rt ey SR S TN Gogroups

IS determ ned using the BLAST allgnnent programwth
with el Mesglyeing fgsdoaniiiep she yeediomt Wae 1prudgicd ﬂ > mputes with a

i mpl enentati on of the al gorithm of Karlln and Al t schul
blo¢kig® ey lukpol 2MWABIA (REAJCOBel GeyBangand2pBded withl pf heicbcaly

in Karlin and Altschul (1993) Proc. Natl. Acad. ScL
speits BOCDO8 23 Th$T Z, BBIBiosdidict Vigeip¢1bg AGBmaing ) BILAST N BDED in 2%

BLASTP, using the foll ow ng default paraneters:

genetic code = standard; filter = none; strand = both;

cutoff = 60; expect = 10; matrix = BLOSUMG2;

descriptions = 50 sequences; _sort by = H GH SCORE;

dat abases = non-redundant, &hBank + EMBL + DDBJ + PDB

+ GenBank CDS translations + Swi ssProtein + SPupdate +

PIR Sequences may also be conpared u3|ng the GAP

S "
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also is intended to include progeny of a single cell
and the progeny nmay not necessarily be conpletely

wo denbdzd (i n nor phol ogy or in genom c or totetT/DRM07/051417
conplenent) to the original parent cell due to

raI ent al el i berate on e, ce
BSR y 1é)npr Xy I} (1)1%1n s ﬂ%eﬁe% rvg/eoe m(cub IHJWI%nC I&‘[l rzgt lﬁleanéi%
not limte 0 bacteri cells ast ce
COIB%gait%d "é'ﬁiagwélﬁwﬂiog% §<aﬂémae Wpﬁ)edl gt g Hﬁioalﬂ 2%
or human cells. A "subject" is a vertebrate, such as
BSf\orAltst 3fphiautes ohtentdtiony thy speiipasn welemiddded mefludwmadvat
are not limted to, nmurines, simans, humans, farm
moaniimgamsdiusp @drvabBicoabghoraindpabil, HAidt[batd, €rirthanyy. &luorescence
subject in need of treatnent, for exanple, for a
$ WadhRforfed QaH& 108icAD SR @EscarsH Ghlc@Scdp@Ne Rlca, Wetzlar,
wever, the exact disease or disorder need not be
Gehﬂﬁﬁfjfied in order for a patient to be treated. A
control"™ is an alternative subject or sanple used in
an experinment for conparison. A control can be
positive or negative. For exanple, where the purpose
of the experinent is to determne a correlation of an
Exampied : rilspisoperafipn of £/ krselectinieneoding RNvints maturohyman DCs
it is gener aebyltyindfigh stansferon eBiciengpandiyieddscont r ol
and a negative control. Criteria and paranmeters for
appRdOpy ¢repaing chimayicsE/brsslekiowas electrorwraied inde @ Caningodie
readily determ ned by one of skill in the art. For
optaxasp lectréposatidngirbecelantablidhetl aficatettirpnafi®as eldctroporation settings
dendritic cell under sone circunstances is a dendritic

des@ﬁbéd e@lfove.hm@ftﬁns%ct&i Pk Herd E)ERIRr VR A 123 1BEEFbration,
"nmock transfected,” e.g., whic as been

tha@e& tnrd%g' LALE: d \QASB&? 11 eglﬁt‘gen 2 ﬁ 1%§tth¥ﬁ%l[¥cs h%’l]tetdadqhgh and

ontrol or a ran er sone

ci rcunst ances i ndritic cell which
oSSR CT R B, AR B chI SSPRFE b anOBPGE e g h and
IS not expected to affect the phenotype of interest.
48 pyftercthn Qs wers trmedt(Fraurg kasprowine tas darolangedexpraspipe R E/L-
exhibits relatively autononmous growth. A cancer cel
selexxini vimstabtaamedaber r ant growt h phenot ype characteri zed by
a significant | oss of cell proliferation contro
Can us cel can be benjgn or C
o 1 Bordicafine DEp 55 Rpcediss 1t hdBibka Bhtsofgastuical i BisS Agvive the
for exanple, the bl adder, blood, brain, breast, calon,
pregpighen PrpEcssy RXES misisgrvivs\ihe Flestronoagitoncng cryspseserygkon steps and
gl and, or skin. The definition of a cancer cell, as
shougkabt eehibitindinddriaped e gottoxan bifecs) dranmaxpressarpatbe hmeiﬂg, peptide
but al so any cell derived froma cancer cell ancestor.
andTitySantiBédsudestcrit ashasDEed ceanatlatd@dbt icldne, th’é péirdemge of

cultures and cell Iines derived from cancer cel
li it A& Sorattit a £4 p&ohdo § £
v R Al bt ardr ok gi%angicge ohd Ht"ii%

c<IRREF I, hsrwheﬂ%%fgtwp%iiaﬁo%sré‘%% bR PSR B NA or withou
cervi cal cancer, stomach cancer, phageal cancer,

RNy Wereerayqreeseise @pd thegipaveedh cBield ‘ﬁ@ifi) ounting in trypan-
gl i obl astomm, retinobl astomg, ieukentas,nyelpnas _
bluby Fghowaes, evhlipttl o Siours déabiiaw ingsaveweras turehinciutagess medium

bl astomas, etc. Wen referring to a type of cancer

WitthI4 HArGRILCIF aBF7f @ s evasuatedsA U tholitsn®@ 48 hdurs after thawing. As
“clinically detectable” tunor is one that is

sho(é\%t 1%‘%3@9% § (95‘[1eﬂ:g$ sﬁ%a? of f)(/{s %Hiedﬁ?e?? afté tHaWI#gXVa% léggut 80%
procedur es ‘as scan, magnetic resonance
(NRI) X-ray, ul trasound or pal pati on. Biochentcal or
i mmunol ogi ¢ findi ngs al one y be insufficient to neet
this definition. The term"culturing” refers to the in
vitro naintenance, differentiation, and/or propagation
of cells or |n SU|tabIe nedia By enriched |s meant

e

e o e
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Antigens can be naturally occurring or reconbi nantly

produced. The term "antigen” applies to collections of
woee/0vd2asn one antigen, so that inmune responsBGI/EP2007/051417

mul ti pl e antigens may be nodul at ed srnultaneously

and&?e{c?e%}s’e:({ﬁl(f)\%p ?"mtﬁl? raghéﬁrgl e“zaﬁ ¢ f?%rltg i}ve;aﬁ,](\)/b%erulneé %/1‘[8 pontrol tII}]%S
whighaniF el gt et ity vomp o etdictie SV BEf Al ¢ %8&3@ DCs.

and is generally enconpassed by the term "anti gen"”

used herein. The antigens can be delivered to the

cells as polypeptides or proteins, or they can be

delivered as nucl eic acid nol ecul es or pol ynucl eoti des

enc diohmpléd 2re MarturgHomansDCs Hadcteporeted iwdth BfL-sdlectin RNA Show
nucl ei ¢ Nutinthl MpArket IPhen &ty pP ahy MCRBMédiged Miuthtion | N
antigen production either in the individual being

t r epdrashtinia perfeled anve aaiC ivacdihe/shbullr cointiise el hightst piiseible
system (when delivered in vitro). Thus, the nethods of

fre@plb%c* oY et ODCE it BRY caﬁm bl B sdrtng Q@H&' Aodiftb® antigens

ure or mature one or nore antigens or a
« nyel e r
( T’pAr% uéfgluggl%r ag&# GSBB&gveg evggua@ut:s tdggfm e&haer they had

e BT b B s

i ntroduced into the cells by electroporation. In sone
thaehdsiericrmrnck;clechiopongRrAyere Avdeatpthfor gdiesdxpgsomhef CBPHCDS3,
an NMRNA encodi ng a CD40 agoni st or substantially
CDa6ncDRf et Awidsk I ﬁEMHLAgDRi Iﬂd)le&ilgsn aA inngure phencayyid wasndetected
may be delivered in its "natural” form i.e., where no

and WOTBI et b € FVIRITh IDRNpMRSatioRY My 8BscivEdPFEMRY drB8hdWARIN Figure 2.
ant i gen or i nduci ng I t to enter the environnent in

whi F& dgnlgﬁpggrlf ée tﬂ@s %uld’%ll&tboerre ﬁ'f C&Rb 9({1ated migra‘gon

addi ti antigen nay Fvered In ac

arati on t hat
car G L ahiFe] T ORLRE Biest oG R gy mwoorhe?ﬂng hdes.
tunor |ysate. The antigen may alternatlvel .,
Furélr%e%ﬂnﬁ%mal S8R eapcssiongs alsgpeqegsgey fog tow)é Py HEV.
In some enbodi nents, the antigen is delivered to the
Aceartlingbyn Déisdbas rvdre gleetecbporzittnd wiib Hloy RiNAf orRiAe inswk e asthoperated
derived froma neoplastic cell or a pathogen or a
weRadonggest: NMigrebhedpatlylwasitegted iniastdidaikd trdisivbid @8 vif/@rmigration
RTPCR of RNA extracted fromany cell and in vitro

hy ARSI & PELQRCIBN & ol 36029 B26bd T0RF 1 $3RTT1S, I thi DC
assJC@ G%J/O%Sasze?l \7\71e(re 2?he antigen is a§pept |lsdassay’ 3 were

praQ%erk%ﬁ ggeﬂ"é?“% 1% (’ghentggns%nﬁlgg%teqn t@%ll?f? é]?&é‘fﬁ’% é&pb %vagﬁ}’e%%?aced
|nclud|n but not Jimte
ciE G SPRYAHOGER b e eIl BhgrBehs luth (S,
Al ternatively peptldes may be chem cally synthesrzed
whishevese alsrgd iorihe npren meHeriitheyrhemelsing byt migsaicd away from that well
exanple, Stewart et al, Solid Phase Peptide Synthesis,
arcAdid tedaye Higratce “@Mma"t’biah clBanokid®8vhile cklis plackel in a different well
enbodi nments, reconbi nant techni ques nmay be enpl oyed to

froﬁrtﬁéit:@eneomﬂ)&wu@ﬁn@gr@te GOGAGhd ERnPRMe W&l &E said to have
interest, and to express t hat peptide under desired

{ég "‘Edv@d@&s”(‘rﬁe 911e’m R%ecr‘@ Lllllov%d t@ﬁ‘mg{ﬁté’ fotr BPGours and then

Xpressi on syst em It can rea

d en,can have a
evaiw?r%t Frlet ﬁeelp”Eszﬁv IR bl IR SRR NP
. hatural ly-occurring conpound, In certain enbodi nents
impgrrtapnhy hq){}verﬁlrlaéwns PEQCé ﬁh@\@%ﬁq ienficah gugratiiycapasi yywyards
having a structure that is substantially simlar to
that of a naturallyoccurring antigen but that includes
one or nore deviations from%he preci se structure of
the naturally-occurring conpound. For instance, where
the naturally occurrlng antlgen |s a protern or
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production of an antigen-specific antibody, and
production of an i nmmune cell expressing on its surface
w2l e whi ch specifically binds to an ant PQBERP2007/051417
Met hods of determ ning whet her an i mmune response to a
CCELI %iﬁ%t%)henarl?e%a%ge?gogxr fj l?s Wé%{lnce g)hf’;\ Qpelgrzlrfsweﬁs w1thout
i body can be detected u5|ng any of a variety of
CC noassays known in the art, including, but not
limted to, ELISA, wherein, for exanpl e, binding of an
ant Abdiiptrated Ry skmgblose expesimanisrsbicral peaperiies jof B siase unaffected
detected with a detectably-I|abel ed second anti body
by EepressionartAy/hstlabend ed theousecaditthe Ddiyanelddin@it inkoay Jmarker
The dendritic cells of the invention can be provided
phdnBtype Rl MEl @ERPMYMLEA nhigrafdty taklcryf or adm ni stration
to'a patient, e.g., intravenously. DCs of the
invention that are suitable for admnistration to a
patient are referred to herein as a "vaccine" or "DC

vacci accin CCIn fur r Cco
nda t iamits ot aedronprted ik B Seceh RN i erfiSiont
response, or it “ﬂ%spﬁpqﬁﬁﬂ ﬁP%%@%ggailn or der to
be suitable for adn1n|strat|on to a patient. Metho
of Toit BEOTHMRFNP St Pht Ya6RNG PEHRH aamqera@%ﬂhogldal?eeable to
known in the art, and one of skill in the art will be
cifigisindy trgluga M) A-breciar GRlet @p gesbthis, ter chpenidig gnelanoma-associated
adm nistration in order to maxim ze the therapeutic
antgfch €aL) McldnAe FiatnViolas A eXx@dofdSsvelhies thiDissayab&ause MelanA-specific
adm nistered to a subject in any suitable nanner,

T @i 88 r¥hiifbiAlrcd R AndNE: RIG PRASHDE GRLdNnB&S e@h@s*él"lecells can be
carrier. The suitability of a pharmaceuti cal

det@&&?? te%? nded @\Cern a?{e bite Qgﬁﬁﬁﬁ’&{‘g%oieﬂt ?@E tarcft,bt}/ bell Ps%e,l 48 Schaft et

ar conp I on

o E%q@bzz B0 FE A, PO B s

m cr obi ol ogi cal assays cl onogeni c assays,
ROVﬁKhﬂWVKQOQQdﬁ@7WOéﬁ@Vd@ﬁf%ﬁﬂ@ﬁ and the cells are
rei nfused back to the subject, in sone cases preceded
by Theinddetiomi @paaityi drvanbusdDOhenahienasdaged. afilte induction capacity of
hydrocorti sone. See, e.g., Korbling et al. (1986)

DCBlie@dd &ith Maanﬁal?o@rwhsldaa@a&h takhe i0d290h clpdity ld€ MEtsQhat had
18: 94-98. Fornul ations suitable for parentera

be&q%@ﬂ%lfme%% eﬁfdcehec%% oth R vEHPER - SolecBY RN T %‘ﬁ%@&i‘ Rading was

dmnistration, 1ncl U aqueous Isotonic steril

accs%?%es ”%sr%yé%d é’l” g wﬁao‘”f‘%?u?%%d?r}ér?a ws%%%m% Ry pulsing
ormul ation i mnth he bl ood t he i ntended

WltLééYlﬁla derny esgaqﬁ%cﬁw logha PR eazy&@éugoe & hotter
suspensi ons that can include suspendi ng agents,

stinghiigy thie dresnaturhl MelenAmgptidrewndsT thesapirqumséinses @ead e.g., Schaft er
preservatives. Generally, DCs of the invention can be

al. @O N Shened. 110483080 08¢ 1 Abdcl-aW laberr d2(2003) def. yndtvé 224:
effective dose, the toxicity of the cell type (e.qg.

gebhe LD-50), and the side-effects of the cell type at
vari ous concentratlons as appropriate to the nmass and

ov eﬁ%ur r}ﬂﬁﬁé& DS ckg o %HR%V?%? f@Sori&t& e%iﬁﬁ%t&%g&ﬂ%ﬁ§ T cells,

dm nr's ion can acconpfi shed

V|a sin I, V dos The DCs he invention
and by pEisE i En e oy MRSt oot g LoSan ine

di sor der |nclud|ng for exanple conventlon
Tetragpsrarassiyeinestia pere dlse elesxiicd mtpednesol fonraihepetyprs by their CCR7

anal ogues and bi ol ogi ¢ response nodifiers. For the

purpose of illustration only, DCs of the invention

could be admnistered to a ﬁgpject as follows. Bl ood

sanpl es are obtained fromt subject prior to

i nfusion, and sonme aliquots are saved for subsequent

anal ysi s and conparlson Gbnerally at Ieast about 104

a A NS - B PR r— o a A NN o
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and Terr, eds.) 1991 BASI CAND CLI NI CAL | MMUNOLOGY (7th
ed.); Harlow and Lane, eds. (1988) ANTIBODI ES. A

WO 2BORNEGRYMANUAL; Har |l ow and Lane, eds. (1999%CI/BPNG/051417
ANTI BODI ES: A LABORATORYMANUAL. Anti bodi es used for

ur ose can b ui .
nd P IR B R Reb o B3 (TR N B R O B e T apeive,
be hunman, imeric, or humani zed. Functional fr
cenyal aﬂem%@f’g%tgr BEMARE AR E/ttssef prsa| oS Blsctw@aateda VR Mclana
i ncluding, for exanple, Fab, Fab', Fab2, Fab'2, and
RNg§ pgheascell #s with Thﬁmoalhn@gtomg MolanA B aad Ednsdiestin RNA were
produced in cell culture, in phage, or in any suitable
ablaro esgland Artpdobdf EslanArspbeific 85dedld td thie ssipe ekieh(G mtith aoftrong bias
bi ndi ng by conparing binding of the antibody to an
towrPd 1RO ETf&dt6r Iﬂi’phla%ﬁ (Kiguf: 4a). 2aMRRIIQGRBpdrARE ahd EAr-s8BMin RNA-
be recogni zed by the antibody) to binding of the

ele?wﬂopﬁgé/ A2 an%@ed Y & %ﬁ@@&orﬁ%‘ié 9R1 ]9(5 gﬁ%l&gﬁﬂh M&&IM gnalogue

. en t I'S not expec e or 1s

d b the a und ven .set o
PeriEh NG PlseT Dy be Ao sty Ryt g spstantil
specific if the antibody binds to the approprijate
diffgpanoe Ehstipulpléqps¢apacityswaszobsgived heipca ﬁlerﬁgath@hlaw Regnt he
irrel evant antigen or antigen mxture. A variety of
cle¢tenporitelliegh &l & kNAvanditie DPh'e that had beendeodetleaigpparatied (Figure 4a).
quantifying proteins and/ or pol ypeptides and i ncl ude
but Tiag € cBitd gdnefiitddets thiy pragidaiamerd easskay Sor thtit Sfolytic capacity in
(enzyne |inked immunosorbent assays), "sandw ch”

3 i ;
AR ST S g

tar%? gls %nzéﬁmf\haq hadl %‘geln st1 (? w1t%%|el§n)1A a\r{\ﬁgéueerpnepgldg Yoaded DCs

I mMmunoprecit p |on assay

RGeS ?si‘aﬂpti’l?%ﬁge[ﬁts b 155 Pest Fwbponated

.gresence or absence of various cell-surface markers.

witgdd.S RYA anvaerktdecti@poried( {oedls aosho@yd srelar Yyticrppapitics
Principles (John Wley & Sons, New York, NY

whtiSéy) thbetvezdsinidated by Dyiisabarhad beanclodtrapetdts] witke Matam RNA
in the art; see, e.g., Feuerstein et ah (2000) J

alohdBHREDCs Mﬁttt Rad B4&D: cldeProgSratcliRfitt MBAIBRASHGLCHHLORNANSd
dendrltlc cells and the quality and quantity of the

%3 V%l%?%‘ Olﬁan'ep@uc"le 1@'219(1 E&t@ﬁ&g% to% ﬁt\bﬁenntﬁ N%hﬂgdsbeen

eterntned b

S“I?@PF ﬁ HroBLE Tl s Cl»‘iﬁ%'a”?e@tf%ifﬁ yaltl LS KA afewoglbsteftrtpamwd

T-cells can be conpared for their abiljity to
(Figure 4 payel e Bagkgouad {ysiof grldarest calsdoagled wthean relevant peptide
pepti de-pul sing or sone other neans, with "nore
W@&él@%ébr@bﬁp@&pomdmsmsmeddgmangthWGn.Iysis of
targets as a function of tinme. Performance can be

uat ed by.the kinetics of Si s ] as,t :
atm R WQP%? LA ﬁlﬁow ﬁatpcam%ﬁr% S hclsaftF by B i
as hours (see ., Ware et a (1983)
inhipif tﬁﬁ%l nggqnal #Biipy to @t@l&?ﬂeﬂ l?BéPré‘éf‘é,léma%wOT -associated Ag,
Functional activity of T cells can also be neasured by
and thet ¢despreyspesofavdlagadnt DEs disl ok indyhitkicmbsins espresseah dijE/L
the cells upon contacting nodified APCs. Cytoki nes can
scl&ginmeasur ed by ELI SA or ELI SPOT assays to determ ne
the rate and total anount of cytokine production (see,
e.g., Fujihashi et a (1993) J Inmmunol. Meth. 160: 181;
Tanquay and Killion (1994) Lynph. Cyt. Res. 13: 259).
In vitro education of T-cells : DCs can be assayed for
the ability to elicit reactive T cell populations from
PBMCs from nornmal donors or {rontpatlents Elicited T
cells can be tested for |lyti€ activity, cytokine
rel ease, polyclonality, and cross-reactivity to the
antigen (see, e.g., Parkhurst et a (1996) J | munol .

A - — NI rNrSN ™ AN\ — s o s o



10

15

20

25

medi um was added to the adherent cells. Feeding of
cells wth nedium and cyt oki nes (Gwvt CSF ( Leuki ne,
w@errexa278vont vil l e NJ, USA) and |L-4 (Strat hnaper/EP2007/051417
Hanburg, Germany)), and nmaturation of DC was perforned
essentially as _des evi ou aft et .
(2005) J |  KaAmpe %71)% %’ edx” ‘?’ngé‘iﬂe tb‘b@%f
rrat uration, the cell §° &Vﬁ' opor at i on.
?%QHE;JG]M deraB@' LEC r%ﬂgl tgllgggonerégggh?q nel:;l;agr(lé‘[gﬂl V%s c%(rjlﬁremed in
descrlbed in Lutz et al. (1999) J I mmun
an irpuigp roliiag pssayinsing slidas ¢paiasd PRI siylyldemeF s(Sééf) éif a R@Mlel plate
1640 (G BCO BRL, Eggenstein, Germany) suppl enented
flowichiimpemniTdiclshéan féﬂ:@ﬁh tlj/eradssayﬁpgumim@ed thenhafrdogce in high
CGermany), streptonycin (100 ng/m, Sigma), L-glutam ne

endo2hdliM veauBREYHE Q> > ARI40@nd APy 0|D(C5é'-le oRItEIMRIth EANGelectin
10% heat-lgﬁgct [ va)?ggcand filtered FCS (I}—?CS from PAA,

IU\I%O*O@L%d 0%@%9%%0%65 SRAR i & 0@ rgl%élg%foc t%ev(zlrﬁer k-

1 pore, hbor n Ger many eu ocyt es

ele%&rnoga‘é%&e{’%raﬂdﬁ 61 B QSR At elb%e Nalthebpgiation of DCs

CSF supernatant froma cell line transfected with
rolkﬁ@n&aﬁﬁuﬁ%t@ﬂwd glidrs (ier 1@migptes @ﬁ@%)plgtu@ﬁ [ foyg gandom
180: 2089-2099). On day 3, another 10 mM R O nmedi um
ficldpmiced takeny and oslBwa@SFownigrk tnatlatatis swerparsatddar theeetdiderent DC
plates. On day 6, half of the culture supernatant was
dored Incltip@d Saimd peedlidsi dreigedn, indidatinpestanstital ggdnlfedanvesf the data
resuspended in 10 mM fresh R O nedi um contai ning 10%

(StEAMEST-RUPEF Hraped froandl MtRRARADK sicMcRopdI8te@ Wil IBRNA did

di sh. At day 8, cells were harvested for

not%hg}? H":%f&lﬁ %B{}%‘SL%%%%S%F&& a?fag (FF%‘A}G% 3 ahfi é}gsv%il gﬁ%se e

ro generati on

used: the. 4A- anA pl asm |se L.
eleftm&tecr Wrtﬁﬁﬁ%? ectfsgﬁl%%@ ‘%)é%iecp 6 9?'3111 §/t1°ﬂ§ra6‘\9l| SlééF we 3)-
. Tcherepanova, which contains the full
Int@ééﬁlqné&di/hgielﬁﬁtam@t@mOtlsif‘eD@éll%ﬁl@%esahtm alingved th ﬁse%?C on SLX-
and the PSP73 SphA64+EL plasm d (which contains the
coagoct gl@deel | ul ar domai n of human E-sel ectin and the
transmenbrane and i ntracel lul ar domai n of hunman

L- sehieatibgethd?, ABR RREhoeRsh DQs framiEted B IEYL-pEledindRd A
by Dr. C. Robert). Both plasm ds were transcribed as

ﬁmgﬁ§§a.rllgQﬁgregﬁfdcfﬁ@cﬂlﬁl%ﬁc 20Ul @él&ctﬁf pI%J[em ész&g@nst}atlem ?iplzztro rolling.
usi ng an Anbi on GENMVACHI NE

ULTRA kit (Austl n, Texas, USA) accor d| ng to the
manuf acturer's instructions El ectroporation of
dendritic cells: Human and nouse DCs were harvested
fromthe cel]-fa r di shes an, hed on vvlth
pure RPM 1&‘6“’&’&‘68 :]Ré‘éif"( tFoResafed 3yif ﬁffls%?ﬂ“
t enpetflicigndly extrazasage fromyiyedlped g Brigrate fhlyeph mﬂs in vivo
wi t hout phenol -red (G bco-BRL, Long Isl|and, USA) a
contedemansiais e imvigg fungtieralits phihe Hadeagd BIL- &Plecmexmeuse DCs
7cells/m (nmouse). RNA was el ectroporated into DCs

(CAWB6) werGetrepupareted Xatl F/L{Bieotind NAstdind, wiBe CMIAYA, and injected
machi ne essentially as descri bed previously (see

int&StHaadit veh o8IC57/B00kYE. AfledMinoRh, tAy hice30&¢ s@@Bickd, wintih
nmodi fications of time constant and RNA concentrati on

cryB&:ch@ﬁ:sr S& Feeﬁ )c/lﬁ’c[ %ﬁgﬁh%d%@%}esmacf’ea%é oA ih Yiguirt 6"‘?5%1t1ve1y-

determ ne opti mal el ectroporatlon cond I ons
stalgm ]Bés WEl e%?eclte qes(rjﬂl%qrﬁefo gv%n(Jfln %ct150(r)10 Per tilosteesz
cuvett e an i'secon quar e mave pul's
roomtenperature |n CptIWEWIWEdIUWI RNA was used at a
final concentration of 150 micrograms per milliliter

and was incubated with the (ie s in the cuvette for 3
m nute prior to el ectroporat The opti nal

el ectroporation conditions for muri ne DCs i ncl uded t he
use of a 500V charge W|th a 4 nmcuvette and a 2

S o o, o
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CYTOM CS FC500 from Beckman Coulter. Cytotoxicity
assay: Cytotoxicity was tested in standard 4-h 5 1Cr

wo edogagr7assays essentially as described previ BOUFER200TI051417
Schaft et al. (2005) J Imunol. 174: 3087-3097.

L-sel ectin-ind LR, VLT 1.gration assay.;
hacsgfoeREbb Rt SRS KR SBRPrhd b8 Mkslestproratcd
E/ L-sel ectin RNA and resuspended. at concentratjon of

Hoygoro@l¥ E1G sihi had et %lﬁ@tmpgrat%fgwﬁ ELY HSAmIEraleE gy
were coated with 5 ng biotinylated pol yacryl am de
periphgrd Inaphsiagies,| whiteineckxelaettppotatgshRE etid ngtr Gsguie 6), proving that
(Lectinity Holdings Inc., Mdscow, Russia) and
DQaickpdsdigE/TAbdlectiavrad gsineg shevabilay it oabatigatd domalie blead into the
30 m nutes withO.5% bovine serumal bumn (in PBS) to
lynfghewet non-specific binding. Transparent flow
chanbers with a slit depth of 50 mmand a slit width

!, ORS00t R0 A RN
ﬁlnésggﬁlyﬁ%i Ig}?}?rs 11_!&150?&3/ g)bfl%%l tgtg%g bﬁg az?.M %t tﬁ é)%a@/el ]ggﬁthal? %efer Irn%grate from

suspensji on. Perfusion was perforned at 20C using a
thehlpagdo thelymphimeda follpvang Hytraygioas gdminigmtigyne/ s .

Duri ng perfusion, mcroscopic phase-contrast imges

were recorded in real tine. After 10 m nutes of

perfusion, four different mcroscopic fields (10x

obj ®hatou¥kgut WK istles@t dedioangubliteticnsipacss ahd pehiBhédghtent

cells were counted for each field. |Inmage anal ysis was

speeRich@sdtet Rilehdcadyus iﬂ&tﬁfhg\{itﬁ%ﬂ TBgh ?&fel%ﬁ&éd‘gﬁ{bﬁcation,
(Uni versal 1magi ng”Corporation, Downington, USA).

e D BT S B R B M B gt
. and stained with 5-chloronethyl fl uorescein di acetate. )
intq %vmm(ﬁiﬂl%%lm @rm@rﬁéb%%gga%e %A)at%%@g? ait ﬁ(gwwltt@ﬂé invention

manufacturer's guidelines. Cells were injected into
pertdes. t ai | vein of C57/B6 nice; sixteen hours later, the
m ce were sacrificed and the inguinal |ynph node (LN)
the spleen and parts of the lung were extracted and
i medi ately frozen in liquid nitrogen. The organs were
enbedded in Tissue-Tek O C. T. Conpound (Sakura, NL)
and stored at -800C. The frozen organs were then cut
into 10 mmthick sections with a Leica CMB0O50 S
Cryostat (Leica, Wetzlar, Germany) and stored on
Super Frost Plus m croscope slides (Menzel GrbH,
Braunschwei g, Gernany) at -200C. For
i mrunof | uorescence stainings, the frozen sections were
thawed and dried for 10 m nutes. Sections were fixed
W th 4% par af or mal dehyde (Merck, Darnstadt, Gernany)
for 20 m nutes. After washing with PBS and
neutralizing of excessive al dehyde groups with 0.1 M
glycine for 15 mnutes, the sections were incubated
for 15 mnutes with a bl ocking solution of 2% BSA
(PAA, Col be, Germany) and stained with an anti body
specific for CD90.2 (Thyl.2, BD Bi oscience,
Hei del berg, Germany) diluted at 1:200 in 2%BSA
solution. After 30 mnutes, the cells were incubated
with an anti-rat Al exab55- conjugated anti body
(I'nvitrogen GrbH, Karl sruhe, Germany) diluted at
1: 1000 in 2% BSA. After 30 m nutes of incubation, the
sections were enbedded i n Fluoronount nounting nedi um
(Serva El ectrophoresis GrbH, Hei del berg, Gernany).
Fl uorescence anal ysis was performed with a Lei ca DVRD
research m croscope. (Leica, Wetzlar, Germany).
Exanpl e 1: El ectroporation of E/ L-selectin-encoding
RNA into mature human DCs r Its in high transfection
efficiency and yields RNA encodi ng chineric
E/L-sel ectin was el ectroporated into DC using the

g, I 1 I o I | T I | ' 1 Y
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det ect abl y expanded even after one stinulation if
potent DCs are used (see, e.g., Schaft et al. (2005) J
wo povaned278 174: 3087-3097; Pittet et al. (1999)PCT/ER®N7/051417
Med. 190: 705-715; Ronero et al. (2002) Immunol. Rev.
: - . e induction capacity of various DCs was
W#‘gir%sgés‘%@e%p-f he i nduction capacity of DCs | oaded
with Mel anA al one was conpared. to the indllecti on

capaci t yAdNDeSUPRSPMRHE "B aEANYrY RS Wit iEthhavtosn AaaEntly
r - . ..

R B B e T B A St
celecanadil og arsatfhceecdwdanit oligingd foubad polypetilea Mel anA

derived HLA-A2 restricted anal ogue peptide, which

proyi des. pbetter sti t.ion than the natural, Ml an S

pepfi de Eﬁ%‘é‘fml?%é%oé%gjicia&‘ﬁ}ﬁ]stwéﬂ%eé% e Ebe@bé?“&.lfon‘é%%g‘ﬁypep“de s
a s@lbctidl pre(cBIS kaid sbIRBBHRIE-sclddin, BABIEc3R) PLscld¥idebr M éhimbra thereof,

et al. (2003) Cell. Imunol. 224: 86-97).
mopt| psefierabporaid edeabags e Fd- sdecginichingited for one week

wi th autol ogous CD8+ T cells, and the percentage of

HLA3 A2/ N‘?gé‘aﬁﬁl‘t;o%h{o%'@fclﬁﬁsﬂ,Wh\éﬁeiJ cel s was

determ ned. Tetramer-positive cells were al so

cl assi f i @@sdidtiendoitie coffl rélzum phefuot yeead Bith shabil+lewis™; and/or

(1005)  nDare Spattioeal s pyacrinde” central momory.
ef fector gﬂ?fﬂ?& Yend@Rd I\(;E%“SI LmBhS S8R ed BeRdritic cell; \a}\ﬁld{/%r

el ectroporated wth anA RNA~"al one as wel| as
t he conbiimpsaiddendfitivetlamA RxMenadradifit egdblapdior n RNA

ble.to nd t | of Mel.anA- VEi 6T,
col s ot RREN 40l B Hong B BRRTRTEL S B o

the ef f egk@fofeenidhat i on (Figure 4a).

Mock- el ectroporated and E/ L-sel ectin RNAel ectroporated

DCs served as negative controls. The DCs | oaded with

Mel 4nA ahbe eqqurosEepqigdainy |, miiceiespid dendgisis-celh dcadditeormplly

re.stron but again no substanti al

loag%‘%’gpg}r?]ge 1%1]1 Ogtn%r%éftati on capacity was observed

bet ween the DCs that had been el ectroporated with ELS

RNAS.and Thecddsositivat o fledeadmize evheroic kaid hetcgen op adédenito the

(0o el o P eoh By PSS I i BSESS i

st andar d £ Jeclivhe! ease assay using T2 cells | oaded
with the specific anal ogue peptide as target cells. T
cells that had been stinulated with Ml anA anal ogue
pepbi de- ThagwupdtengHokaa horgh vdigran yad entigRingur e 4,
panel b) .whether thase .had al so been
el ect ropgy\/{agtaet v ﬁogﬁtgggﬁﬂg%lr “hock- el ect roporated. T
cel I's al g ishpuadgsi-dpetific ahdbdnG peagasly tshidpavogehRIHIV or HCV.
they were stinulated by DCs that had been
el ectroporated with Mel anA RNA al one or by DCs that |
had’ beer SREXISG OFYF BINed G RRPRSEUasCAETR 28Y opt ol @rians 1 to 6.
and Mel anA RNA (Figure 4, panel b). T cells did not
shogy Cyt oLy 8f the WBodifiGY altBRliRPRMG e Wl BhEA: Yid & oG
that had been el ectroporated with ELS RNA or
manwloktue] @t megoamatre dor(the oatencdt ofpanedr. b) . Backgr ound
lysis of T2 target cells |loaded with an irrel evant
pepti de s <1Q%f.or, all T cell popul ations test.ed
(dada not TSk s Siisrals G voR B all MR i Epavenous
adei@exp@tiessi on of E/L-selectin by DCs did not inhibit
the DCs' functional ability to induce CTLs by
presenting a tunor-associated Ag, and that
coexpressi on of MelanA by DCs did not inhibit menbrane
expression of E/L selectin. Exanple 4 : DCs
el ectroporated with E/L-selectin RNA roll by binding
to sialyl-Lewis x The functigpality of the introduced
chinmeric E/L-selectin proteii was confirnmed in an in
vitro rolling assay using slides coated with
sialyl-Lew sx (SLX) in a parallel plate flow chanber.

— I S o,
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transfection. 6. The conposition of claim4 or 5,
wherein said antigen (i) is a tunor associ ated
wa@edorgezys or (ii) is a pathogen-specific anti gee/EP2007/051417
preferably said pathogen is HV or HCV. 7. A vaccine
co I Si the, c o) a ord one .of
cl a1 Aa0 5 GPERERCRERRREESICR h 3R tadPirRy o

ele@tf%o@dﬂﬁlg%atﬁﬂe&ieﬁ&ﬂtlc &@ls@n fRIpréfRecIRINAGH WITRIDdtredgth between
icament for the treatnent of cancer. 9. The use of

10¢; Valtsingn anghExleY oty men andcl sasivavedubgilees) af hesween 0.8 ms and 2
i ntravenous adm ni stration.10. A nethod of
transfecting dendritic cells with RNA conpri sing
el ectroporating mature dendritic cells in the presence
of RNA af mcthodbfidditveengddndoiet wekntofmybinbdé nna undan subject
150 . Vol ts/ mMm and a square wave pul se | ength of between
COIBPYBSl%thﬁﬁETp%OﬁB 11. A method of delivering dendritic
cells togp | ygﬂb%dl‘igjﬁolafédﬁieﬁé&‘ﬁ?@ce‘}lg RitBat haR HREd ﬁhr{’sgently
t he steps of: a) providing isolated dendritic cel
whi ch traaviectoéenthtRMAswbercinsaid ANSf encoéas amcmblﬁnﬁ\hommg
wher ein salddRNA encodes a nenbrane hom ng
polypéﬁkﬁﬁgt A8 b) i ntravenously adninistering the
dendritisp) cel ln$ra§7&10h§119 AdphimBte SR iR EendrdiZs celll € tRtHAMn subject.
of claim1l, wherein said dendritic cells are
anti gen-1oaded. 13. The nmethod of claim 11, wherein
sai aﬁ dendh¢ ticthod@f clpiradd ewhereii sal depdiiye pellsede pitigsnppged.
human subj ect. 14. The nethod of claim 11, wherein
sai g ﬂem?g@ﬁl%tﬂaaryfeguﬁqh YREBbIGid onBrifCLARN G ofiBinally
The nethod of claim1 ereln sal ectin s
isolatdd fswh dot humaphsubeca. 16. The net hod of claim 11,
wherein said isolated dendritic cells have further

bt~ asdBeraed LRERgcn: Bl mePRGAC By afprpptide is

selodp@r ei n sai d |solated dendritic cells have further
been transiently transfected with RNA encoding a

pat hogen- speci fic anti 18. The nmethod of claim 17,

whet2in $he mephed wé@lg@ﬂngﬂewhww saisk selpsHn isanaBy Lassice g ghimera.
fromH V or HCV

16. The method of claim 11, wherein said isolated dendritic cells have further

been transiently transfected with RNA encoding a tumor-associated antigen.

17. The method of claim 11, wherein said isolated dendritic cells have further

been transiently transfected with RNA encoding a pathogen-specific antigen.

18. The method of claim 17, wherein said pathogen-specific antigen is an

antigen from HIV or HCV.
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