PYRI DI NE COVPOUNDS FOR THE TREATMENT OF PROSTAGLANDI N
VEDI ATED DI SEASES This invention relates to pyridine
W@ vpoenTes, to processes for their preparati onpCT/BP2005/014074
phar maceuti cal conpositions containing themand to
their use in nmedicine, in particular their use in the
treatnment of conditions nediated by the action of
PCGE2at the EPi receptor. Prostaglandin receptors,
rnctodimy the EPI-4, DP, FP TP and [P receptors are
the effector proteins for the products
(prost agl andi noatkdisd taaplerds fadXheidise activati on
(PGE2, PGED2, PGF2a, Pd 2 and thronboxane
respectlvely) The NSAI DS (nonster0|da
ant+—t+nftanmatot Y ot ugb) are Tndrscrimmate
cycl ooxygenase i nhibitors and reduce the |levels of
The pres%ﬁleﬁﬁetﬁﬂcﬁls tsol aatiosatiohhy ﬁﬁﬂd@ tothipositias cestairting dwt samre and use
the prostagl andins at their respective receptors
thereof as WGUIaéWn@ﬁtthl r iransferring| chemigaleOpAREs 169 c§liscept or s
affected, the pharmacol ogy of the NSAIDS is conplex.
The EPi receptor is a 7-transnmenbrane receptor and its

Both molétult dbiolog§aitdweB dsh@olcort agedicide meﬁtfﬂg?ﬂrel?@tml mlroductton of
has affinity for the other EP receptogea; ége d 1

biologicatly3 agfiice EPmPOUTdfe IEtP1 Colise Pty bilogied b idat: unn s typically

comprise; g&?ﬁg ﬁ#zf‘sc l]ﬁ\]ﬁoﬁNAaQ% wlgg 'as ﬁ‘de{s'aﬂd ga?sgt&'ng Lilesﬁii'ectlvely The barrier

ory, neur opa V|scer Ffamat 1 on,

which hal {oebgiovere6inkeVis ttiygisally ariqhd r‘tﬁ]gyd:xat?vhmh e ca g@tllveky charged outer
enteric nucus secretion. W hav &/fﬁ)ung a novel .. cellul
surface. §r digparis 2B Risteoolgien havenPeam AFvgHops o rnezﬂsfft g the cellular
membranteha?ndEE th{§ FRIRLe tl%hlﬁﬁfo fQ Odléﬂgé cShPoRAk 2g6HE $hethds conceived
1 receptor. review articles describe
for laborhtogy o hastceer zadrioo be ameld tmﬁteapedmalcﬁeleland/ammorﬁf parfieularly not

suitable Ge0ges b R Gt SBl S aHraRgEs A0 P g A Rneligri e art
would, liBétoilf" %Wél@&y atlecat[ Qi%h@&?LHf' HiolORRhIlE aétiventom ,A'\rfeart from said

Sanmuél sson, Macl ouf, and Vel o éds,” Pl enum Press,
lipid bilayer kellul&9femblemps alsd ,CoRPTise sranspvdtes custeras. Agcordipgly, efforts were

a4 T, S b 58 e B iy v
compoun’f_ibI Q&%‘sé’ﬂm cell n’l\@ﬁlﬁﬂﬁé/ @Io%ea'%r debys el spedifidity sestofWeactivity of such
9, 79(4), 1193-126. An article from The British
transportdmyst&ais ﬁtblrmsatmelgewalm%h%hlz meflyBl. 740 suggests
that Prostaglandin E2 (PGE2) exerts allodynia through
the EP1 receptor subtype and hyperal gesia through EP2

A more ratiBapptieable MpPrdath idescribed e thoiaftafor Gansferring biologically active
urthernore an article from The Journal. of dinica

compoundlp ietetdedat isdhe uspof virali(priqrs) Howowrs WHayepiR cambe Heed only for
C t e
transfemgg d%éﬁlgg elé'ﬁ&léﬁtl o na(?ﬂ% rl:egog}o/?)leﬁ, Bﬁt the {)‘% %@ We§ to introduce
chemlcalmtﬁbeﬁe@nml&umaitgﬂss czelllsave shovvn that (2001 , 93,
10 12-7) an EP1 receptor antagonist (ONO 871 1)
reduces hyperal gesia and allodynia in a rat nodel of
I Lof B 8 Qch, T9%ol. Biol. 13, 238-
An a8 DpfroBONSIl G bTol 1) Bhlea BAoheS (Biraii, ] ol Bio
252). Lifospeikeslage viesiclen vehiclo den gemmpated tmbnpxsstciamper@ft amehlplaﬂlﬁ lipids in

e, S S, BoSEE 2STo ER hg vA iforis

Dependut1 of B hERBEENhy RS hrsb&ﬁl%sadanrw dhtééﬁnaedtwmﬁmmﬁﬁm@tr vesicles,
persensitivity. In The American Physi ol ogi cal

multﬂamsac ivesigles méAarga eﬂulnm@@arweggﬂgs Idpasemes havrypeyen fip ke effective

GE2- | ndu herm a | m e
delivery parggaﬁma h]%((ﬁ o Pg AP RS pec 18 r §0T1' %ng(gﬂt% ohe aqueou.ls
mtennedka‘f@l‘«’i@e@swﬁér‘éaé hy@6 corfipéunds asd ﬁmmtpdrateddﬁm the lipid layers. It is
subtype stinul ated by the endogenous nedi at or
t hronboxane. Activation of this receptor results in
various physiol ogical actions primarily incurred by
its pIateIet aggregatory and snDoth nuscle

o e Y Y T T o o




tissue. Activation of TP receptors constricts
gl onmerul ar capillaries and suppresses gl onerul ar
wo 2dobt06d78DN rates (M D. Breyer et al, Current Epi/EPI05/014074
i n Nephrol ogy and Hypertensi on, 2000, 9, 23-29),
i ndicating that TP receptor antagonists could be
useful for renal dysfunction in glonerulonephritis
di abetes nellitus and sepsis, ft]ﬂgtlon of

well knowa de theons thah betbeBe Berapesiérnopisth? {ipid igpnulatien ésa‘é’én a5,its method of
preparatlon 55\96 f‘géc%r nREE TR ahY sizk OF TR ﬁeﬁﬂﬁaﬂf li oates and thus on
Mmicus secretion, typica ara rstic
the hposérﬁ& m;&ﬁomés ime&lmhmabvnasiﬂmmo@lfe cibaialigtls. aI d i ni cal
Revi ew of Allergy, 1994, 12(1) . 79- 93). P
antagonists have been investigated as potential asthm
ionic IfpRd : Rlen@*GFRhRomes, 2d1s/ afifakled onsiderable
Cationic r?(gst ro P&?ﬁ&éﬁgﬁ ?om}f) Tg?ao et aIOm Yakuggku ©
attention A sisdyi mayl 808ych (e for @Nula8 ﬁﬁ)verﬁaﬁhlbp@lmrsl Ysmgorfienic 11P1d5

T T
interactiofN FPERRESE St ﬁtbehg\?ed-lfﬁatr 1RE 8RtRAlc Hﬁ&@lr@&@cﬁ vﬁh@tﬁe nte%a th@Wecharged

a gastroprotective effect. In rats it has been s
cell menttinates SQitBEAg locintir BMILBB0S txanmomﬁ tlt has beet founsi thas fhe use of

hposoma rpl‘xu?&qr%?qr@ urocho at %o@ﬁ L Pr 2Pl Iorf C%{IO @ql "&?s, %a.&{cﬂ together

ar ITHCO

with a b EdIRERGRE c o%ﬁ@% al BOistié Gppioath aB%ﬁclB&ﬁmulatlon is of
Certain conpounds of t e present i nvention al sq

limited usxbédaiise Hypigalhi eam defivenplaguids delesome balﬁaob?lbceﬂ types, usually in
the ab thegefore indicated to be useful in treating
© a0SenER P ™8ns medi ated by the action of thronboxane at

the TP receptor. Such conditions include those

di scl osed in WO 2004/ 039807 (Meyck [Frosst Cana %

Charge anflor mass ratios of piidst ad the biglosieallyrastiye éﬂ@@ouréf; ﬁéliaaﬂ{@“ed by
dj

o o 5RO EL 5800 5 O At sy

active cofipdufds Fot exehﬂﬁlb,oﬂ $as BEOEHoNBRAt lipid I\fb]mﬂiaﬁsﬁﬁ&)utaMQfor plasmid
96/ 11902 é Agjll 1996), . EP 75242% %g Jaqé 1¥ i ¢
delivery qayoprjsingn004 £a $8.040 pases hsich 9 BTyl sfisglieripr fhpgdelivery o

s GBI A S SOy s o

10 to aboBie 50 datesr In2@dildtjon, Vﬂa%ﬁ‘é&ehﬂs beeb 1r(d2<8tﬂ|dhatl opzlm Yielivagy conditions
. 2005/ 037793 ,(2 2005 005/ 0377 L
for antisepgRejgonigle %‘éf@/aﬁﬁ 9@”{1%9 %%9“0}%@%)6"69\5 é%%l@% “(16

June 2005) and WO2005/1 08369 (17 hbvenber 2005)

di scl ose conmpounds as being useful in the treatnent of
US patenp rﬁ;:ﬁ;tfabl%dmchsmtmnmdllmdéma@bsompoimm@cbttymcally consist of a

e 32000 \AHRER )5 Pl O PG e rmstrin
b1ologlcaﬁy§6ﬁ&b3&gn;?otﬁd§’hﬁ6H|c§1|1” 0phenes as ligands for the
human EPi prostanoid receptor. Y. Ducharne et a/ (18th

I nternational Synposium on Medicinal Chem stry;

The pm@g%enh‘ggrgq ]P gr@r%ﬂ i ar %‘Floﬁoop endgﬁm(i Egl r eceﬁ%&g%c’ducmg

b1olog1caﬂ§itaaﬁ@é1 b(&hpoun‘ds ildoclats, prefetabdy aniBiabeg)ls. Nefiirth@heroblem underlying
Lett., 2005, 15(4): 1155 also EISC|OSES
the presept mvemtign IsttRiNspYER & seliveryAzspt foy augpif acidsepartipularly small nucleic
g?@p 4 ertain benzyl
amdsmmﬂﬁé n|?@?&%@%ﬁﬁlggﬁ%&égégghﬁéio eng§Ve agents and
dopan1ne b- hydr oxyl ase inhibitors. Accordingly the
present invention provides conpounds of fornmula (I):
wherein: Xis Nand Yis CH or Xis CHand Yis N Z
is O S SOor SA2; RL is CO2H, CONHSO2R6, CH2COZH,
NRACOR7, tetrazole or CH2tetrazole; R2a and R2b are
each independently selected from hydrogen, hal o, CN,
SQ2al kyl , SR5,




NC2, optionally substituted alkyl, optionally

substituted al koxy, optionally substituted aryl, and
wopitcosEBl y substituted heteroaryl; R3a and R3RCHEPR2005/014074

each i ndependently sel ected from hydrogen, hal o,

optionally substituted al kyl, optionally substituted

al koxy, or NRIOR11 ; Rx is optionally substituted

A still fugtk}s%p o{oﬁgb c{o]eal% ¢ gﬁ%ﬁtg]‘a\%nfml l%et@ éro‘{ﬁ? b g@ﬂé’éry )égent which has
e ihlily psexasing tfot ed circulation time in
good ua%%}lgtﬂg%%%ﬁhgag%cll yl, orpi’optll gnal I yor;glftszt i tuted

vivo. CQaQb-aryl; R4 is hydrogen or an optionally
substituted al kyl; R5 is hydrogen or an optionally
substituted alkyl; R6 is optionally substituted al kyl,

These proBichNatk! s)bh%ﬁb%f tﬁdlﬁl.&ij‘eoafmétter@f theptindepeddeyt slabng inttacthed heréto.
het er ocycl yl 7

is optionall substltuted a
Preferredosabashmnty maythsttaleem fegm p %Y%%%ﬂét 3ims dgpg }“%‘m
substituted aryl, optionally substltuted al koxy,
optional Iy substituted heterocyclyloxy or optionally )
The proﬁ@ﬁﬁhh&éﬂ}@ﬁ’g aliey eyt RB/ehorhyidratsgpesnlvéd irora fiest oaspect by a lipid
al kyl; R9 is hydrogen, hydroxy, fluorine or alkyl; or
compositiRg eavaprRING oget her with the carbon to which they are
attached forma cycl oal kyl ring, optionally containing
up to one heteroatomselected fromO S, NH and
atNeadt l)first lipid REnporEnROt oget her wi th the carbon to which
they are attached form a carbonyl group;Qa and Qo are
each independently sel ected from hydrogen, CH3 and
[ 1 are each independently sel ected
r%%g?nﬁr%/ll gﬁph r alkyl; or RLO and R11 together with
the nitrogen to which they are attached form an

aIl atic hetero .C rin t 1 opal cant ai
a She 1p% FQMPRUR V@ﬁ‘ﬁbr‘ﬁ ggp%\glp Erf)]':ao edl 1 comqosﬁaﬂ 9% in vivo
&I;(%Il&}é ; and derivatives thereof. Opti onal

substituents for al kyl, al kenyl or al kynyl groups
i ncl ude OH, COZRy NRsz (O, OC1. 6al kyl or halo,

In an erﬁ@%{i%iﬁg% R};r{ﬁcn S g?p‘rgeti i el%g{dgl%n%ﬁ %tgtden%st ?agecft&f) Hom the group

comprisifig PEG, HEE $o %/Qfdﬁty@thyméreh OsU1yIeRS) arglulsillydroeyles. f or
exanple“up to , or 2 optional substituents.
Opt i onal substltuents for aryl, heter oaryI or

i eGSR FOASHLERRER i HOUDSRorRoRl s Apoveoscsioo

optl onal |y subst | t ut ed Cl’\al kOXy and hal ogen. Sur tably
is O Suit i S CONHSO 2R6 o etrazol e.
In an embﬁdtm@ta@ Fﬂ&; ﬁraﬁfsp%ct @ozwmlr%ﬂmecoa&ra&?t aré’aﬁe&rﬁﬂmﬁﬁﬂem and/or a
dently represents hydrogen, halo, optionally
Secondhélggﬁ?@?'ut ed al kyl, optionally substituted al koxy, CN,
SO 2al kyl, SR5, or NO2. Suitably R2a is hydrogen
b_.is sel ectef from hal

inan e T S Pl RO Rafrls Shurig i, whery
such nuci%&’np%tﬂ SU| ta}gft}ﬂs fRrth&r&ofdtintétt 0 the methyl ene pyri dyl

and R3b are each independently
sel ect ed from hydrogen met hyI or chI oro. In one

spect IS, h 0 and f I
i & el b B P 0L B i PR sl Rnf e goup
compnsﬂg%meﬁRNA‘ SR, aithefierileid ih&;ﬁib@byr?fed spthinansdnd spisgelmers.
R3a is hydrogen and R3b is nethyl, the nethyl
group is not positioned ortho relative to the Rl

gr oup.




Wien X or Y is CH the hydrogen may be replaced by R3a
or R3b. In one enbodinent, Xis Nand Yis CH In one
w@zpensy7sxhen X is N and Y is CH then R33 is hpdr/Bpm®ns/ 014074
and R3b is hydrogen. In anot her aspect, when X is N
and Y is CHthen R3a is hydrogen and R3b is CH3 and is
positioned on the carbon atomin the para position
relative to the RL group. In anotheraspect, when X is
N and Yis CHthen Ris hydrogen and R3b is chloro and
Ina prefeﬁe&’ QaibbiR&H oPthd Rt &HebOMe JEAMIAN coiifridBlae 16485bid Hdrt carbon
relative to the RL group. Suitably when Rx represents
chain sulspitienhaf frymgutiostili carhog datamigyireferdbly of Heabomatomsal ky| |
for exanple 1-nethylethyl, 2-nmethylpropyl,
2-ethyl butyl, cyclopentyl, cyclopropylnethylene,
In an emBY&EhRAEHE b !ﬂi?étlayﬂeen@e célﬁﬂu&‘dﬁ@ gy hdlpdriipiene. | n one
aspect the al kyl” group is unsubstituted. Suitably when
Rx represents optionally substituted alkenyl this

o B R B AR G E ek O B it

Suitably when Rx represents optionally substituted
al kynyl this group is Ctal kynyl. Wien Rx repr esgl%

In an emb?ﬁlmnbw the ;ﬁtﬂg ssneciihe ahld@maocowmoeﬁé isattaghed tg s wchgie goid.
substituted CQaQb-bicyclic heterocyclyl or optionally
substituted CQaQb-aryl, suitably Rx includes

In a prefompéd ombbdivheat! bBtHetfﬁtMpéaﬂZhé‘l shieldngywimpdopnd fix itttanhd:d to the nucleic
substituted CH2- yclic heterocyclyl or gh 1y

acid by adiiker npmtﬁénre@qzbla Pwal@lﬂ@/ attaehegdgithe Muclpe gl moiety.
CH2- phenyl . Optional substituents when Rx is
CH2- phenyl include one, two or three substituents each

In a moré pchfaeetﬂanbb&n&ei eftthe dir§traspecCithealiickeF mdiety os ecles @b iomRhe group

comprisiag RN AR s Gk PR AR is, § SRkt Ru syt iskers

and Cl-6al kyl. In one aspect R4 is hydrogen or
Cl-3al kyl. Suitably R5 includes hydrogen and d*al kyl .
In a prefanrednanh@chfmant RE the fingtdaspgantharmiioic 3aidkisl sel®ied diony the group

compnsng&lggﬁlg giilgg{l Niqu.\)‘x%ﬁ&? tjt ed Fq%;%gﬁ%ti{oltﬁ{j% fI te sense strand.

heterocyclyl. In one aspect R6 is optlonally
substituted Cl-4al kyl, optionally substituted aryl, or
In a prefoptd @nhbdlmemj@%iﬁlﬁ tfinstedpént tier shuslding| comppend rempises a pH-sensitive
onal ubstituted aryl, suitably it is optionally
lnmﬂrorgﬁkg???ﬂﬁ Aftenyl . Suitabl e optional substituents
when R6 is phenyl i ncl ude hal ogen, e.g. chloro and
bronmo, OC1- 4aLgy and NHCOC al kyl. When R6 is .
In a prefeped srbofimenitoftthe firs shrat dho élylwryw PRickhes Ak gaiopici kinker or an
ptionally substituted isoxazolyl, e.g.
amonlcng),%g:?dimsthylisoxazol-4-y|. Sui tably R7 i ncl udes
Cl- 6al kyl, heteroaryl, heterocyclyl or phenyl.

Ina morq;]Sl;;Igﬁf@,tﬁ@a{I erﬁggl 1?1%’;:" ge’%ﬁhﬁ/rgtr gﬁgg& é:qltu%gll&ylpg{ﬂ Iyrn %%gg moiety is less
I t f

anionic °g¥‘ggﬁ%§ﬁn"é‘ él:fuﬁP %P?rﬁu@ﬁﬁéat ?ﬁergwpg%fﬁgbl suf:l‘P Eﬁgir]cgedvirbnmént is an

endosom&€H, or Xis CHand Yis N, Rl is CO2H, C(]\IHSO 2R6, or
tetrazole; R2 is halogen; R3 is hydrogen, hal ogen, or
optionally substituted alkyl; Rx is optionally

In an enﬁibaﬁﬁéﬂtuéieﬁleaf 1Y lagp 2P thed F}?ﬂ ieﬁsﬁk}@slhﬂ{%#bﬁdh@bﬁeﬁbﬁhmve moiety is
optionally substituted a , optionally substituted

selected @QuQithd gtcamogqmmyﬂn;lg oped dghitarylcs@q;@g jofigephenolate(s) and diethylene

CQaQo- bi cyclic



het erocyclyl, or optionally substituted CQaQp-aryl; R6
is optionally substituted al kyl, optionally
wG@aivsned78t ed aryl, or optionally substituted PCI/EP2005/014074
heterocyclyl; and Qa and Q% are each independently
sel ected from hydrogen, CH3 and fluorine; and
derivatives thereof. Optional substituents for alkyl,

i an xS S B NP S D640 0 3 b sccording

ﬁnnnﬂa@¥dependently sel ected from hydrogen and C1-6al kyl. An
al’kyl group may be substituted by one or nore optiona
substituents, for exanple up to 5, 4, 3, or 2 optiona
substituents. Cptionab substituents for aryl,
heteroaryl or heterocpclyl noieties as a group or part
of a group areRﬁeIect d fr
and hal ogen. In on ' rts CO2H. In one
aspect R2 is chlorijne. Sgitably R3 is hydrogen, chloro
or nmethyl, particuRarly ogen. I n one enbodinent in
which Xis Nand Yis CH ®3a is hydrogen af® R3b is
net hyl, the nmethyl group is not positioned ortho
relative to the RL group.In one enbodinment, X is N and
Yetetn RandMEBre’babl anfl ih8efeidddi seledtcaFrm R comprising alkyl;
Vﬁeplaced by?RB. In one éﬁ%%ctsrmhen Xis Nﬁgn Y ﬁ; Cﬁ Y
then R3 is hydrogen. In another aspect, when X is N
and Y. {s Cﬁ%then R3,}s CH3 and is positioned on the
1 SRR LRE e ha®h%r a position relative to the Rl
group. In yet another aspect, when Xis Nand Y is CH

then R3 is chloro and is positioned on the c rbon_aton%
R; ris neacb selegied ifrany the goxp; SARTising, bysih ogridiyh, 2.4-diaminobutyryl,
' I i S .ontj } ' ed C al ky!,
h%ﬁ@%"%?‘%%f‘% glurgg]t%ﬁ{dﬁ? %‘r gﬁgﬁ en;%‘lll ?Hb:ﬁpt ionally
substituted C3-8al kynyl, optionally substituted
CQaQb- heterocyclyl, optionally substituted

CQaQb-bi cyclic hegerocyclyl, pr optionally substituted

CQaQp-aryl. In on S opjHonally substituted
C al ky!, optio ',mtéUHCgiﬁ kenyl, or
optional ly substitutled CH phenyll. |X-yet another
aspect Rx is Ca-sal R+ Csal kbt or optionally
substituted CH2- phgnyl. In a nore particul? aspect,
Rx is optionally substituted CH2-phenyl. Opt\tona
substituents when Rx is substituted CH2-phenyl include
one, two or three substituents each independently
wheleicinds afiy meget framdl 6.3, Mireeeip et NHyi1 ia optjonali ebseR and
substituted CH2-phenyl, the phenyl group may be
optionally substituted at the 4-position relative to
t . | ' chlorine atom and at the
Yéggﬂg?“?§ﬁﬁﬁgﬂ tlgéxﬁgkgﬁgﬁhethylene moiety with a
fluorine atom Suitably R6 is optionally substituted

Cl-.6al.kyl td I tit d ph [
In = prefiel ppiinp oS Y st dmSttab et s P indBendspty esfegied from
' h1Eni yIncl ude hal , €e.g.
e o g P Dot T omal Ty subet 1 ut ed
het erocyclyl in one aspect it is optionally

i morG R ol B R DTSR g o
particul ar aspect, the conpound of fornmula (1) is a

conpound of fornmula (1A) wherein: Xis Nand Y is CH
RRis padmityland Rodspls)- 2R6, or tetrazol e;

optionally substituted

o




R2 is hal ogen; R3 is hydrogen; R' is alkyl, alkenyl,
or -CH2-aryl, wherein said aryl group is optionally
W@ aips6476t ed by one or nore hal ogen atons; R6 PGI/EP109$/014074
optionally substituted arylg or optionally substituted
het erocycl yl wherein the optional substituents on the
aryl and heterocyclyl groups are selected fromthe
group consi sting of hal ogen, Cral kyl and Ctal koxy; and
derivatives thereof. In one enbodinent RL is CO2H. In
SHRREL thdBrst SspeétltRé Edipound ifa batidnElipid, preferably in
hlannm@ﬁﬁﬁﬁﬁ%%nt Rxeggg?esentém-CHQ aryl, wherein sal% a?yl Y
zmmmmuquwumamwnmmYonally substituted by one or nore hal ogen
atons, particularly -CH2-phenyl, wherein said phenyl
group is optionally substituted by one or nore hal ogen
In a mordl rrel Védibodhent el the Glthtadspyct WRxisrselectedefida the group comprising
- phenyl substituted with one, two or three hal ogen
halogenids, engfatesof tiflespeastiént |y sel ected from d and F. More
particularly, when Rx is substituted CH2-phenyl, the
phenyl group may be optionally substituted at the
In a mord-Refdricd Ginblimtntvef the firlteaspedtithé enmpomidetsysebdctdd fom the group
chl orine atomand at the 2-position relative to the
comprisigt hyl ene noiety with a fluorine atom Conpounds of
formula (I) include the conpounds of exanples 1 to 4 1
and derivatives thereof. In one enbodi nent, conpounds
-of t parpinyenBidiimio ppopionin abidde:palmityl-N-oleyl-amide trihydrochloride
5-[(5-chloro-2-{[(2, 6-difl uorophenyl)nethyl]oxy}phenyl
)nethyl]-3-pyridinecarboxylic acid; O 0O

6-[ (5-Chl oro-2-{[(4-chl oro-2-fluoropjjenyl net yl ] aoxy} -
DY IR U N NS BN
HC di chl or ophenyl ) sul phonyl ] - 2- pyrldieca box&h1de
EgC\\/X%{J}h4Qy4x{bjh##%<bx#{vyoxw/fkqugpheﬁ@%#nethyNﬂb&y N
phenyl ) et hyl 1- L/ -{[ 4-
nethoxyphenyl]sulphonyl} 2- pyridi ne- carboxanlde
6-[ (5-Chl oro-2-{[(4-chl oro-2- quorophenyI)nethyI]ox(%
- heny B)arginkly2.B-Ramimbhpybpidric pyidi Nl meylalNpoyydtyleanaide ¢ihydrochloride
and/or 6-({5-Chloro-2-[(1
, 1-di net hyl et hyl ) oxy] phenyl } net hyl ) - 2- pyri di necar boxy|
ic acid. In a nore particular enbodi ment, conpounds of
the invention do not include:
5-[(5-chloro-2-{[ (2, 6-di fluorophenyl) et hyl ] oxy}phenyl
)met hyl ] - 3- pyri di necar boxyl i ¢ aci d;
6-[ (5-Chl oro-2-{[ (4-chl oro-2-fluorophenyl)nethyl]oxy}-
phenyl )nmethyl]- L/-[(3, 5-
di chl or ophenyl ) sul phonyl ] - 2- pyri di necar boxam de;
and/ or
6- ({5-Chl oro-2-[ (1, 1-di net hyl et hyl ) oxy] phenyl } net hyl ) -
2-pyridi necarboxylic acid. An exanple of a conpound of
formula (1) is 6-[(5-chloro-2-{[(4-chloro-2-
fl uor ophenyl ) met hyl ] oxy} phenyl ) net hyl ] - 2- pyri di necar bo
xylic acid or a derivative thereof, particularly a
phar maceutical ly acceptabl e derivative thereof.
Phar maceuti cal |y acceptabl e derivatives include salts
formed with sodi um nethanesul fonic acid or
tri s(hydroxymnet hyl )am nonet hane (tronetanol).
Derivatives of the conpound of forrmula (1) include
salts, solvates (including hydrates), solvates
(including hydrates) of salts, esters and pol ynor phs
of the conmpound of formula(l). Derivatives of the
conpounds of fornmula (1) include pharnaceutically
acceptabl e derivatives. It is to be understood that
the present invention enconpasses all isoners of
formula (1)



and their pharmaceutically acceptabl e derivatives,
including all geonetric, tautoneric and optical forns,

w@naeb9rBur es t hereof (e.g. racem c m xtures).POVWEPE05/014074
additional chiral centres ate present in conpounds of
formula (1), the present invention includes wthin its
scope all possible diastereoisners, including m xtures
thereof. The different isoneric forns may be separated
or resolved one fromthe other by conventiona
met hods, or any given isonmer ngy be obtaided by
conventional synthetic nethods |pr by ster|eospecific or
as t LRC th S, e e j i

H,C" Ivicl udes iSotopical I'y-1abell

identical 10t coppounds ofl forula (1), KgHcept t
OTFRCOr re 0 ar e’ep ed bycpﬁ atom y?ngH NH,+
atom c mass or mass nunber different fromthe atomc CI
mass or mass nunber usually found in nature. Exanples
of isotopes that can be incorporated into conpoungg of
the invention include isotopes of hydrogen, carbon,
ni trogen, oxygen, phosphorous, fluorine, iodine, and
chlorine, such as 2H, 3H, 1 1C _14C 18F, 35S, 123]

- and aginyl-lyenpddeusylHF-mykstybrmidsirhydroehlenids and
phar maceutically acceptabl e derivatives (e.g. salts)
of said conmpounds that contai(h the aforenenti oned

i sotopes and/ or other isotopds of other aton@far%gN- -
LR e £ n nen. \T4ﬁﬁk
Cr

NH.+

HC I'sot opi cal | y-1 abel | ed conpdunds| of the preseht?
invanLgp¢\L%P\g§aﬂQL§»LQ93e i B, whi cANadivactiwe NH
iBgt ope¥ such as”3H &nd/ or 14C gre incorpdfated, are

useful in drug and/or substrate tissue digyribution
assays. 3H and 14C are consi dered useful due to their
ease of preparation and detectability. 11C and 18F
Ina moréeéﬁ‘%%e%ﬁ%rrﬂfoﬂhﬁaﬁ %E derd 44p&dt Whe dotngdsitiobREMbHERM carrier.
ssion tonography), and 1251 isotopes are consi dered
useful in SPECT (single photon em ssion conputerized

t onogr ), all useful in.brain,imging.. Substituti
e proO AR s et el A ROR oSG SR by o
phmacéﬁﬁﬁ%@@ﬁ%bﬁti&g%ﬁ%ﬁgﬁ% 5 esorigokitionf 4006rdiigc @d akie first aspect and a

nmetabol1¢c stabilify, for exanple increased in vivo |,
pharmacédichlly adtvesompetind el prefugdy pdhemasaeivaly asrptahleragier.

are consi dered useful in sone circunstances,

| sotopically I abelled conpounds of formula (1) of this

In an embOYigRhi GNthe 8cop@nepat the farmiceptically dofive esmyoung andfor the further
t he procedures disclosed in the Schenes and/ or

in.the .
constituemk sigpraectesh| B e SRR | (URRTHE S REULRS: yPIRIFES a@igé’nude‘mdes’
i ] N |l ed reagent for a non-isotopically
pobmudﬁ%%%? égg%%éﬁgﬁpg The followi ng definitions are used
herei n unl ess otherw se indicated. The term

i o BB 42 SRS ohL VAUl TSR, ettty o

I f salt or ester of the conpounds of fornula
Hmnodo§%f¥ﬁ%§h§ny ot her conpound whi ch upon admi ni stration

to the recipient is capable of providing (directly or

i nd.rect | a_conpound.of formul.a. (] t ‘o
i o P BB TR I sl A 83866 comprisng
DNA. RRRABR A24hd IRQAr maceut i cal |y acceptable salt, solvate or
" sofvate ofsalt. In an alternative aspect the term

"pharmaceutical |y acceptabl e derivative" neans any

phar maceutically acceptable salt. It will be
appreci ated that, for pharmaceutical use, the
derivatives referred to above will be pharmaceutically

accept abl e derivatives, but other derivatives may find
use, for exanple in the preparation of conpounds of
formula (1) and the pharnmaceutically acceptable
derivatives thereof. Pharnaceutically acceptable salts
i ncl ude those descri bed by Berge, Bighley and

AA 0 v -~ - A N\ — — —r .



organi c bases. Salts derived frominorgani c bases
i ncl ude al um num amoni um cal cium copper, ferric,

wo eros0ers82 | it hi um magnesi um mangani ¢ sal t's, PCT/EP2005/014074
manganous, potassium sodi B zinc, and the I|ike.
Salts derived from pharmaceutically acceptable organic
bases include salts of primary, secondary, and

In a prefIﬁIgF Ieg}b%gam ne?ﬂlcs.' geb‘i’é%}%tg?lﬁjﬁt’%g tl%n}l&(fe?ic a@ﬁl ﬁdé ﬂ]glctlcl)nal nucleic acid,

ut'ed am nes;
whereby %%f@?a%ly BaY finetdAl nphRICRE@ S keladttd fivac enet gbhp compeising RNAi,
bases i'nclude arginine, betaine, caffejne, choline,
SIRNA, siNA;, anfisessayclsichagih nbar RS aDtapiets g saisesimers.
2-di et hyl am noet hanol , 2-di net hyl am noet hanol ,
et hanol am ne, ethylenedlan1ne N- et hyl - nmor phol i ne,

Ina embbﬂlﬁ{ehy bpitRaTrbictindehe gecuadadpRe; thg \fiust dshper hpl,d anil&or itlth seeond helper

rabam ne, isopropyl.am ne, e, | uc
lipid is Sl%*tﬂ‘io fromethe grpen aﬁmﬁ@ﬂng.p&@m}@flﬁﬁ %HEo%%{P gﬁf?‘ﬁ%émdef the
proviso t{uﬂ%ﬁ)@ fi %P‘Fﬂcﬁlornllgé's tDHX T%P@dﬁglﬁf&g%aﬁo%{%ﬁg (TR'S
tronetannl) and the like. Salts may al so be forned

i et TSl SRR 55 L BB e i
or helperbl?:(ﬁﬂ g@@h&ﬁ ieedt&n B{)ﬁp@féeﬁoﬁﬂ SR Aig TR flb ROl Msn-glycero-3-

'e acids, 1ncluding inorganic and organi c

phosphoeihambi;amﬁaahd aﬁrcueleyhm-gldeeraéephqsph@@meh@m f oni c,

benzoi c, canphorsulfonic, citric, ethanesulfonic,
ethanedisulfonic fumari c, gluconic gl utam c,

Ina mor@ﬁfém%&d%wodnhmrdm& fifst Gnd th‘é%é&tin@mspect ttmﬁontbnt oftheihelper lipid
mal i ¢, mandel i c, nethanesul fonic,

componept i ﬁpneﬁb@,lt %hgpb%rtpcabop'p §9,r§ﬁ]i & ogggcpyﬁr%ll 11p1d content of the
S sulfuric, tartaric, p-toluenesulfonicacid, and the

composiiqiy o = The conpounds of forrmula (1) may be prepared in
crystalline or non-crystalline forn1 and may be

optionally hydrated or_sol vate Thi s i nventi on
In an eveppeqra gefeired frbodimepeofdhe fissh PPOnA peRest e cquteqlfjthe helper

d nounts of water.
lqndcon@%nggggUgb of gﬂkgéqggéggﬁggﬁggéutlcalIy accept abl e
solvates such as hydrates. Solvates include
0|ch|onetr|c sol vates and non-stoj c |onet
In an emé@ﬁlmﬁme@f the {estiagd the 99‘?811‘2 genget @Pip%aﬂ E‘*af&w Eé’é&a’flﬁm propionic
n er© n -S-
acid-N-pf HLEIEB o MR GILRIG Mo W ThDLple®Th 22 dttanoyton
glycero- 3sp1|i<ﬁpbdsﬁtharmmnb1ed or cyclic alkyl group or
conbi nati ons thereof. Unl ess herei nbefore defined,
exanpl es of al kyl include CBal kyl, for exanple nethyl,
Ina pref&}éayémbdh'ilﬁ’ﬁeﬁm}f{ the FRQaRd @}R:Véecorf& & Edf'the §518i950 ¥ol% and the helper
I so-butyl, butyl, pentyl, hexy 1, 1-di met hyl et hyl,
lipid is Sle%mfdmbverdyhlbldp‘en@t ofithe egmbesiiionyl or conbi nati ons
t hereof such as cycl opropyl net hyl ene,
cycl ohexyl net hyl ene and cycl opentyl net hyl ene. When
In an emb&difheREHLIhB firétQnt @hdbecor€ hgrbkihle conpasitioficthet camstisey b second
group conpr|S|ng up to eight carbon atons in a ring.
helper lipfhe term "al kenyl " neans |inear or branched structures
and conbi nati ons thereof, of the indicated nunber of
carbon atons, having at | east one carbon-to-carbon
In an enfb@ditheént hﬁhtﬁe fisiteared thehyedond aspentithebfirst epd/ac e swgomath helper lipid

. addition car bon doubl e. bon .8a
comprisef ggry ;cg 15§ eqtiégg moth& g C%wﬁlﬁéﬁi}‘rgs Tede ’r1f*e1'?]3%¥JJ thoiety, 2

like. The term "al kynyl" neans |inear or branched
structures and conbi nati ons thereof, of the indicated
nunber of carbon atons, having at |east one
carbon-to-carbon triple bond. C3. 8al kynyl, for
exanpl e, includes propynyl and the like. The term
"al koxy" as a group or as part of a group neans a
strai ght, branched or cyclic chai n al koxy group.
Unless herelnbefore deflned alkoxy" i ncl udes

~A ~ o,




five or six nenbered ring which contains from1l to 4
het eroat ons sel ected from nitrogen, oxygen or sul fur
wanaeewebsti tuted or substituted by, for exanpCEEP20p5/014074
to three substituents, preféably one or two
substituents. Exanples of 5-nmenbered heterocycles
i ncl ude furan, tetrahydrofuran, thiophene,
et r ahydr ot hi ophene rrqle rol.i pyrrol i dine,
preferably ispidkna Bl perets Bbmdoat SR ouRaoPDe. Mrcimeztiratle fom about
2000 to 5o0¢d@Z0! i di ne, pyrazole, pyrazoline, pyrazolidine,
i soxazol e, isothiazole, oxadiazole, triazole,
t hi adi azol e, and tetrazol e. Exanples of 6-nmenbered
[ I L pel ran rah r .pyridin
ina prof g E L RN SRR bR HBS A srob LA the B hpid Yombrific ne P
moiety is belocrod Bival thtegrofy coMpAtiAg 1, Py isteatodH-Be glyedoaZ pRdsphoethanolamine
g}PeraZ|ne, and triazine. The term "heterocyclyl oxy"
and 1,2-dialkyl-gn-glysexor 3-phosphpetharolamipeoup refers to an
"-O heterocyclyl" group, wherein the term
"heterocyclyl" is as defined above. The term

In a mort pkéfpired embbditenoofthkeVirst a8 the gocond aspecithe PEQT mofetyof the helper
n_al hatic five or six nmenbered rin

.. roup mneans, [

lipid has%ﬁp%lgc@@hwgqg gfrcimg,foog R U028 prederablyacmalgeylapyyeight of 2,000 Da.
ni trogen, oxygen or sulfur and is unsubstituted or
substituted by, for exanple, up to three substituents,

In an evsnehereaptoferoste embodivent wif she tfirstnarel thEhsecord rspeaat Yhe' camposition

. a graqup..or, part of roup neans.a 5- Qr .6-nenbered.
compriscd g dhiq by E@l,np?laﬁm 3-’3(%‘?%8?3@'2&1@@9111}0 dropdonc 1agidyHi-palmityl-N-oleyl-
ide "BRb&LERIBHEYC!4C rd ng st ere;:at hLeas f 2
amice thg?iﬁgsopS’argﬁatﬁ%, ?§¥ e§§%%$e @%ghtﬁéfﬁﬁgﬁﬁéayﬁngbmmn3
phosphogthaneparimy bendptasonal | yecoulist helpered lipyd onie2-distemsyd-sn-glycero-3-

bsti t.uen far exanple up to 4, 3 or 2
phoqmo%ﬁ%gﬁy?%ﬁﬁ%gixpgeferably the aryl group is phenyl. The
term"aryloxy" as a group or as part of a group refers

to_an "-C>ary|;m%roup, wherein the term"aryl" is as
In an embpskimgeicobe fiest amh thetseeond aspeas thsagopkent aftha sepond helper hpid is from

about 0.0881ck 3% 4% Fe i ERRR B I ERAF i cyolt v omat i ¢

ring systemconprising two of such nonocyclic five or
si x menbered aromatic rings. These heteroaryl rings
In an embosimgnt-pidhe fistt ape the seans: Baedthe eampasitian dontains from about 1 to 10

0 it o I i.des, | fur.
mol%, mEc RS8R bly 21 TR Ol 3 e oRETy T8 fTRs o e Oliney or PG
and the cgraifpide. t ut i ons. A heteroaryl group may be optionally
substituted by one or nore substituents, for exanple
up to 3 or up to 2 substituents. Exanples of
In a prefe: iler L ' .
pre rghr%tr grflgﬁmiieﬁ]t upag it ghd ;%azwgcyﬂ%f a tﬂrelagglglcy{}grﬁ&xé C8m and PEG is
PEG 200‘5) end aherep thetdongendbfthe conpugaleydf PHG andathe lcylamide is from about 1 to
75nuﬂyoxadiazolyl, t hi adi azol yl, isothiazolyl, pyridinyl,
. 0. . . . . . . . .
pyri mdinyl, quinolinyl, isoquinolinyl, benzofuryl,
benzot hi enyl, indolyl, and indazolyl. The term
"bicyclic heterocyclyl" when used herein neans a fused
In an altematiys | nrefered embodinant of the Brahend the sepend asphelttbe cepolidd is C8m
I -1 S Dt ur.. . prefer ne or. .
and PEG i, BOCEUB0 3 NOBEh Th SollPd O 8 onuBiS IR p Pl is from
about 1 toahohodXl phur. Each ring may have from4 to 7,
preferably 5 or 6, ring atons. A bicyclic
het eroaromatic ring system may include a carbocyclic
ring. Exanples of bicyclic heterocyclyl groups include
qui nol i nyl, isoquinolinyl, quinoxalinyl, quinazolinyl,
pyri dopyrazi nyl, benzoxazolyl, benzothi ophenyl,
benzi m dazol yl , benzot hi azol yl, benzoxadi azol yl ,
benzt hi adi azol yl, indolyl, benztriazolyl or
napht hyri di nyl . When the heteroatom nitrogen repl aces
a carbon atomin an al kyl group, or when nitrogen is
present in a heteroaryl, heterocyclyl or bicyclic

o,

o,



Compounds of fornmula (1) can be prepared as set forth
in the follow ng schene and in the exanples. The
WO 200boes782) processes form anot her aspect of thRCPERReF014074
i nvention. For exanple, conpounds of fornula (1)
wherein RL is CO2H, hereinafter referred to as
conpounds of fornmula (I1B), may be prepared by the
0 id and of
o YR 5 O B Bl A T e
the conjs@tect PEGfaad cevaaritd 8 100 @amllx ono and i odo; X, Y, Z,
R2a, R2b, R3 ,R3b, R8, R9, and R are as defined for
compounds of fornmula (1); and P and P1 are protecting
In an erfdhSHiREnt 5P FROERYSn@ithd Qécﬁﬁéi asﬁécB}henﬂmﬁ&lap reBRIcestid i/ double-
an internediate of fornmula (I by reaction with a
strandedgitionatlei am;rvder@n t@cmmmon hdr somprigrsta m@ém agid.gpreferably a

snton D RISE L Aoy B GRSl o o

preferabF}DQ Fukiedh §c1¥fl’hs%[bcféﬂefr§1ﬁ Uhe ?T(ﬁfp EdMprisin RNAlD ¢iRNI&, siNA, antisense
heat i ng in the presence o a base e, Eftprt assi um

nucleic asit prshabezyinte, avhecﬁbvmferabbr thepolag %UO etk togationic lipid is from
t I
oo {4 RO e gy 7
formula (I B) may be prepared by the reaction with RXCOH
under M tsungbu conditions

In an embpeismend iof dasplitspyndihs arecatssnsrt eehirsi pid grrpgni gnd/pr at least one

of the e i o 61 O s RO PRt RS e by g o

mediumoOf the protecting group P. Suitable protecting groups
will be known to the skilled person. Suitably Pis
Cl-4al kyl or optionally substituted benzyl. Suitable
In an altSGRAGL ERbb&itTE bPALSHY Add HE séddaunspeRt iHRefEKIipil @dmponent and/or
person. Conditions for the deprotection of an ester to
at least agpwqf thhérelper lipssomdiondhe atnbldmgl qomm@n@ igfgre prersIInast dsolution in a

water mbspg)iee ﬁ(ilgrellglf & eg%y{;ggﬁea Ly so veér lijs ged e"’}lt h‘nlgl dilhgrﬁtrgl?p comprising

ethanol 4AWAGE@Xhe8roli N @ sol vent e. g an al cohol . Suitable
conditions for the reaction of a conpound of fornula

(ren) vvith a conpound of formula (1V) to give a
npou e

The prol")sl cﬂer g( {1’%)&%6 hﬂ&e{rﬁéﬂq{serggpz F(Sr]l(é&? r# g glé%(i] ﬁsé{%?few Wuse of a
compos1ﬁ@1|1 u@:r&dmg t@thetfaby @hydscobnd aspectaorihaddinnfactureof a medicament.

resulting reagent to the conpound of fornmula (I111) in

t he presence of

r ﬁr(,ﬁr' Rrh@ | @R/etTh Q) fourthabGdt By flle use of

The pmglgﬁlb@r?fy \%ﬁ@ﬁ%%élles %&Ee?ﬂng\g/a?bjoof tehe pr gt ectalﬁég g%loupuseo ?
composifidn ecordieg &t thedirstcorlilye sveand aspectias b tsosfermg agent.

nmet hanet hi ol ate in N, N-di net hyl formam de. The skill ed

person will recognise that this procedure nay al so

In an enfb%ﬁﬁﬁént'd? tﬁé‘ ?odrﬂ§§s edt thé ?raﬁ’sf%ﬁg Rigert tRinSfef atfHat eRtidally active
may be replaced by PConvent i onal “mans. Al ternativel

componemb rqmdimrd@ fofthdroeonstitieft jntovse cell, preferabdy @omianediap cgHdand more
formula (1B)], may be prepared by the general route
preferablg' 6%’cheme I1:Scheme Il wherein Pis a protecting
group (e g. nethyl or ethyl), L is a leaving group
(e.g. Br), L3 is an activating group e.g. boronic acid
The prolaiﬁmamrﬂ@rlamgcthésxre?ent gwemsonalsr sy $alygedginon fiftheasgect dyya method for

r
transfe gfdal.éle E%?%rfzxtlgéﬁﬁgact% or e or :Jiﬁ{ﬂlﬁgc%o#%f;%ﬁ nt% EcefSor across

formula (I B) may be prepared by reaction of an
internediate of formula (M) with an internedi ate of
formula (M1). Suitably the internediate of fornula
(M1) is a boronic acid [L3 is B(OH) 2] or a boronic
ester [L3 is e.qg.

4>4,5,5, -tetranet hyl - 1, 3, 2- di oxabor ol ane] .




Suitably L4 of the compound of formula (M) is chloro.

Suitable reaction conditions when (VII) is a boronic
wa@edodoan7sest er and L4 of the conpound of for nuP@r/ERops/014074

is chloro include heating the internmediates in the

presence of tetrakis(triphenyl phosphi ne)pal |l adi un(0)

and a base, e.g. potassiumcarbonate, in a suitable

sol vent to 15:1
t ol ue%ré’)’%%{ %qucé?mfgthie %%cfg%e; renoval of protecting
group P.Internediates of formula (VIlI) when L3 is

B(OH) 2 qd}a( be prepared accordi ng[ tQ caonventi onal
Tret hoRFOVIdingna KeMPEFiHaR pdserde 16 dBise fFdnar dhef%ﬁ‘?%ﬂ a@spect the

(Vg

Fol | chusaiat TR ¥boRpo BARLARY vIFORER L0, ff

such as tetrahydrofuran under anhydrous condltlons in

an inert atnpsph I nt er medi ates of fornula (

Wihen §ogtacling Mgl dhe g rﬁ?ﬁy‘”ﬁbﬁ’ﬁ CEFRPEHOR ﬁ‘é?é’F fling o the first or
si m | @t s&QRdhtdeens. and by using, for exanple,

i sopropyl tetramet hyl di oxabor ol ane i nstead of trinethyl
borate Internedlates of formula (VIII) nay be

exa I t.he reacti conmpound
Inanerrg}o %ﬂ} n&ﬁﬁﬁ%ﬁﬁ“’é&f’{l’gﬂﬁﬁ arsgg‘@?qr E%Pcondl tions
|nclude heatlng t he conpounds together in the presence
of a base (e.g. potassiumcarbonate) in a suitable

-sol vedetectipg theeplpmppecuticaliopiive Deapekid predfonthe Sorthet dopstituent in

appr or S2, the al kylation
epeclﬁééég?ﬁrd?% eg@f&\}&%&e%?% & 'S, and the sulfur is

then oxi dised to the required oxidation state by

The pres@itV &iVeh@RA hat® afprikingdy BRI QR4 at ﬁ‘er?/lt @BR1ive ddi®ery in in vivo
synt hesis. | nternedi ates of formula (M) where L4 is

applicatiohs ef suelgig dsidspinepratiedar snapl @;@wpp@ds suahnast RN Ai, siRNA and siNA,
can be a {reeqfﬁ}g ﬂéﬂfelgg thiiﬂ}lcfjéogffogoglt[g oc:ﬁ)g%ﬁﬁ Mg ; aa eaPteaag{rgfl hgldt qﬁ))é)ponent at least

a first hélpéipliplllddarﬂfanf hidlding doinfbuid.tThd $Hi€lavk ceitfpetnd prdvliﬁeﬂ for a longer
ui tabl e sol vent such as dichloronethane. It will be

Clrculatl?%%l@ﬁn Yévep ang thypaliovedor p batisrbigdigiripption ¢ffhe ppeic acid containing
ipid cofERRYRSy s (R I1is ORHRL o Bty P! i

body whitdnpre odpavitivelyi remisle fremathe aity bf adrhiniswaticke of smﬂn lpdd composition
oxylic aci for

as the lijig gﬁ’ap@ﬁ!agg f%ﬁ%ﬁfe?ﬁ&lgg‘?%%% e &S%LF&P“@%% Hietjgjection site,
usually "tl?@‘éhﬁ@ﬂﬁe@atl lihgigCaf Qﬁéyxl'ds{?ul%éj vVﬂ&haxghﬁlﬁQVénoﬁQl 1ﬂl‘§ératxon is

| owed by reaction with a sul fonam de respectlv
Perfomlﬂ@ ﬂ"@p Shmldm&t:ompsundags red heris sqniefwyah]bsamgmpbmmhtchwmds the

immediafe %eara ﬁsj}péds cg{npgsmg? gz&lgﬁ%éu éﬂms%%g 1p%§g s of other
bodily ﬂ(uikﬁ“&) éytoﬁl@éﬂlé)mméfnﬁeﬁfe@érm&' @%Msrﬂahﬁeﬁﬁ%% bPéhe endothelial

carbamate and reaction with a carboxylic acid

lining offhe vgsrulaperedntonwhish dhe lpiddcommositionds p&fmblwmmmmreel The term
s, o] bet e ti.di ne
tiding LD YASHE QU8 8 Bk b AR DB Bl
lipid commﬂ@nﬁg&mfiﬁd’éasﬁhgsit@mtctﬂ&ﬁﬁtthﬁ@m(aFlmﬁg Bfgamsﬁa Isosdrethé shielding
Ber. 68, 200 (1935), W E. Bachmann, S, Struve
compoung, ﬁcts R@sa@p a11t1—ogqgn15121g( g@nmundg Wgho@ pvhlshmgoﬁap beda@md by any
I
mechani B bors? J5e98 thet Al PRGITT ofh pTIEE Roy yiyoh reduces
the surfach@sea ekibellgdd icomphsitiom taviileble fortinratios withyitdendiconmet which
from carboxylic acids by converting.the, carhoxylic. .
acid to the primary am des, for exanple by reaction "
with sul fonyl chloride followed by amoni a, foll owed
by dehydration of the amde to the nitrile, for
exanpl e by heating in phosphorous oxychl ori de,
foll owed by reaction with azide. Accordingly the
present invention also provides a process for the
preparati on of a conmpound of forrmula (I) or a
derlvatlve thereof wherein: Xis Nand Yis CHor Xis

- ~ ~ ~~ ™~ NN




R2a and R2b are each i ndependently selected from

hydr ogen, hal o, CN, SQRal kyl, SR5, NO2, optionally
wQaivs6476t ed al kyl, optionally substituted al KBR/EP2005/014074

optionally substituted aryll2 and optionally

substituted heteroaryl; R and R are each independently

sel ected from hydrogen, halo, optionally substituted

al kyl ,. optionally substitu - - -
upon adepgtipB AL CE o ieteh SEf et sl fieibedt east 0 2
certain exteiSdd stbgioRlK aiRMeliveiyt ekl mestanishi b twbithathie phydryed efficacy
optionally substituted Qb- het.erocyc t\{nl , _optionall F the Tipid
of the shinldisg icompeundsieays-tpbeyhased is e é@@’é‘}ftﬁ‘}/‘} : e&we%hﬁ%aﬁ%} © ipt
.Substituted. -ar . i r . %b&a’a }Y bl
composi G344 WDEHITRE PR i Bl UAUSHRIAL sl bADShickrbl o
functionad lthﬁIleid atﬁcf ds aéf}i?eﬂ heﬁki)n tﬁnc% mtorquriefmdﬂy ¥ sé{lﬁ?x 1N l@:@d RNAI. Again,
_ al kyl, optionally substitu ,, Or opti.on .
the interastiBof tthe BpidierwPYH)R poAmS R %%t?fli wﬁgﬁeﬁy ﬂ?ﬁﬁ# g from the
iclding] ' id bnts. BPEdBRAdrywith th
Shleldmgsouflé}s{% Flil%gééédﬁ {z}l%uh?énoptlﬁ%ér%g?&?? @;%&g@?lﬁ te g%ﬁgd gl Sk_oxy, ) : o i
present d@ldsare itliy tshimkndwiedged thbier auyppisitionicpn 0PmppHd asrligtle gs one lipid.
substituted aryloxy; R8 is hydrogen, fluorine or
al kyl; RO is hydrogen, hydroxy, fluorine or alkyl; or
i L ' i bl teye preferably, th
The shlegﬁ?ggk%ﬁ%lggqg Strablyl B BibR gAY hert @orip ye dreferably, the

rma cycl oal kyl ring, optionally contajning
shieldinguporhpowrnie dbext Botocarnmere change PIF e Frdacesor Qfy thegmolecule “as such.

M I Cr T
based po?flﬁx@rsl Bgﬁlﬁgqlgﬁgégﬂéﬂ statie ¢hsIgHES Y and ydlypgeylen€H8/harelly any of said

orine; R11 are each inde(%je?n%ke)n i% sel ect ed blv £

compourfds prefhspbityoleasra meleenla eighd fropyaboyh 01l Bé; hBIoTGpreffrably from
i en to which they are attached form an

aboutzogﬁfopﬂgqq@ghet erocyclic ring, optionally containing an

: addi ti onal heteroatom selected fromQO, S, NH and

) N-al kyl; conprising: reacting a c und of formula
It s an isppesiant f¢atyred tes Hossn) EVATHRGREIRE C G Qg I Fghovgble fom
it i€ JvAEkRBQV e fottier 2 ts of
v i R oD B i Aol Gy e gompmnen
the lipid Bmbssitien deparh thareal ovihe fenvirenmontsedinas the afimahandhyman body, and
) and L is d, Br ar . and if.requi.red, and.in.a o
ultimatelgopss B VIErE G L Sspeqerelo Ok AP IBP Lo St fae nueteic acid
containeg'ﬂgfﬁ%r 1538 cBfipbfton eiHeabSS id PRo cBndifiohs Hrefefaly nieans the conditions

erivative thereof. Optional substituents for al

: : kyl .. .
existing &l e ayimador diuknan podyrpyafssabilyén amsebadily fhog rych pRhIRed, interstitium

. i. -..6al kyl .or hal wher ej :
and imeap g Figuid ot Bt 03 Fpg i o Aol S Ay G Repending on
the desigd &8 {heXHRIBnBRBpBuSLAEE kil chy bondfected MK eriqpt waysads will be

substituents, for exanple up to 5, 4, 3, or 2 optional

described irbwiore deseil in thefellosviag. substituents for aryl,

heteroaryl or heterocyclyl noieties as a group or part

of a group are selected fromoptionally substituted C )
A furtheRbRiydt, ari3pig fostalthe/lossibBthietshiebtingh gediay| pachioplaatydf bed shigdding agent is

. In addition the presept..inventjon al ovi des
PEG, is g geie st ek Haid: BmBetans BB SEkL™ Bienip g rgfered to as
PEGylat{oln), oftbn FedRE Y &1 ifSaifdSuRG& onal delivery of the nucleic acid molecules to be
delivered by such lipid formulation into the cytoplasm. The bulky presence of the PEG at the

lipid formulation impairs the endosomal uptake of the liposomes typically formed by the lipid



wherein: Xis Nand Yis CH or Xis CHand Yis N, Z
is O S SOor SA2; RL is CO2H, CONHSO 2R6, CH2CO2H,
WORDEOR782 t et razol e or CH2tetrazol e; R2a and RPOI/BPM05/014074

each i ndependently sel ected1#rom hydrogen, hal o, CN,

SQ2al kyl, SR5, NO2, optionally substituted al kyl,
optionally substituted al koxy, optionally substituted
aryl, and optionally substituted heteroaryl; R3a and

R3b are each i ndependently selected from hydrogen,

In one éhoAimeRt 'tli%rh?ﬁél&mg lé@f}fpbﬁﬁ& E@.e@ht‘é&'ﬁfon‘i’ Rl ﬁ’é}k?ﬁm}nsmg PEG, HEG,

substituted al ]%/ is op
polyhydserysthl gtaseh ﬁJIOFOSH S)chup@iwnlrmylwb whichuis etiadﬂe& eplyferably covalently

anached2B4 OB SHESLG B BN Wi BRIt 3 BEESh, i o
helper h@@@mobmmél defanfiglt 406 Eithé} theTirstARiIpR rh@td a/r aséé%ﬁd heth&Wipid. It is

R4 is hydrogen or an optional

Prefeﬂeg%% Fheu?%;amadwwmu%ed to Ry ssgdidfesent aﬁﬁornptfna diral helper lipid. The
ceramide Ypéﬁlbéﬁeﬁqn {Sﬁ%é:l%pu(?%'a&@on &ﬂhg ?i%oci ¥or§ﬁ§s?titu§}1t }l%thﬁgegqb?}/ @lxg{gd by the

I ona
first lipitheompongmt Iaucﬂ 1He first loghber leﬂi and willlisd reledteddiu@lté e, comparatively short

ionally substjtuted heterocyclyl, optionally
hydf"cmg%%s?l?atlﬁt d2 SR &Ei Svhan thes peramide, i dhus) k@@@;ad from the lipid

comp 051?3% 'S%W ?éu tﬁg ds?HQ&l?]gte%Eﬁtd é[‘ﬂ g,g%ﬁg hgsjn%?{?cﬁfgreﬁtg téllleg PR conditions

allow foa lthey tlesimegration pditiegbpid fosdulaon afd thosiprevidss :ﬁhkﬂdnigeﬂ Nifetime or
er. wth the carbon to which they are

sreul .R8.and R9 to {1
circulation F’&‘@H’aalmfﬁﬁ% 1P OBWPRGPIY | ng, optional |y contai ning
up to one heteroatomselected fromO S, NH and
N-al kyl ; or R8 and R9 together with the carbon to
In a furthgri eppbadimyniathe shieldingegeritds attached tdempblegr avig corfeinedih the lipid

copos 38 85 BERTRGE PRy B5L 5! S B A B e

nucleic m ,anb@thrifeadBIN Yitoage 8 ke T ol pRiGRE SWodiRea! BRI linker is
with the nitrogen to which they are attached form an

designed guch hatiit 1sdeasied aypden physiokagicad sonditiens, y. & sonditionsngrewsiling in an

animal oﬁl_ﬂgm%}%@ (%ing :‘ﬁl; ?ﬁlte.?éﬂﬂ;egz (1:1?0 ﬁi?m%rtt 6‘%%8%{%18?6}?68}?%? 8f the nucleic

acid is a@t\ﬂtll}) prcy\dil&erdewnh lsﬁch bolymen tiachdlv & linke. Wiehddt didhins toPe bound by
R2h are _as defined above for a conpound of

any th“% rlhﬁ‘FeénS( thyt Tt ilaeiens theemly 6f corigimnmraber\af) nucigics peitl molecules
forming Part fhP rlgﬁ@ %Bhlggmﬂ&‘i’ Bs 8'flavt sch B%u@moé?}? sc??? t(l):z%rowde the

are as de bove for a conpound ©
shieldingaeffiedt 40 saidh lipah womgogitian (Preferably,f the quuiicre df nacidici i@ Myolecules

s i DT, AR oA UF o g o 1
%. Prefefi@] ¢ofdrty 6F ﬁﬁ&él@ Qélds Wlﬁé’ﬂ@lshﬁzﬁﬁé %%jﬂ?@@g{yﬁr J%L-red to herein

al kenyl or al kynyl groups i ncl
as the sh(e@}mg@@mr@an%areoﬁomaabom Otter3e?n 3Rp e, Rto d0e% and 10 to 20 %,

ey R B 8 SEe e B b
thecontrﬁypstnlldlbl%]ts for exanple up to 5, 4, 3, or 2 optional

substituents. Opti onal substituents for aryl,
heteroaryl or heterocyclyl noieties as a group or part

Such link®f e e?éiﬁgle-stranded RNA linker, more preferably comprising 1 to 20 nucleotides

which will be cleaved by RNA endonuclease activity existing in or under in vivo conditions. In a

further embodiment, the linker is formed by a single-stranded DNA. linker which is cleaved by



are selected fromoptionally substituted Ctal kyl,

optional ly substituted Ctal koxy and hal ogen. Conpounds
wo@R00bo69T8L 2 Rx- L wherein L is OH Br or O andPGREPHOH614074

defined for conpounds of fda#nula (1) are comercially

avai l able, or nay be readily prepared by known

transf or mati ons of corrmsr CI al ly avail abl e conpounds.

oun s of for A<
inker cORGURE 8 £udel AT O ARl SR RAF (BRI < R SasDNA
Such stabit) #hBet§ -dBlowBfoP s?mﬁ@ dedferi 6f thepesitiedl ttinig of tteumctei@acid thus
conmmerci ally avail able, or may be readlly made by

modifiedkamdthe tipidrosfrposiionoRepeC vy, COPPESBEAPFR linkesi | abl e
i nternmedi ates. Compounds of formula (V): (V) wherein
Pl is a protecting group, Z, R2a, R2b, R8, and RO are

In a furthér e@bbdigtknt,othe QQﬂtEiObkﬁﬂBe (ﬁﬁmfedrbwha)ligbpepmﬂe polypeptide or protein
conner0|ally avai |l abl e,

m are
which isedasved BY Rrotoassy BTSSR OF WA H’i"&t"@g 159 %w%ﬁﬁf@ﬁ‘é?mb"dmm
| ow.
povides RS 3 RSNl ot mphanons
2- (hydr oxynet hyI ) phenol S are described in WA,
Sheppard -3306.
In an eveRBDUARIBCT PO SRS S (1 PLARRFOIE ket Thegoonggpt of a pH
sensmveFfﬁﬁ(e?F& c?gl?n ﬁ{eeoﬁﬁrvgﬁ&i ﬂﬁguﬁcﬁ%&rﬁﬂfsaﬁ(ﬁfwnﬁa o@fn os1t10n which
) and I's a protecting groumﬁ .
can, in pmncaplby by aitopr behm[é@aIOE@ b})OS@mW @Ry i m&@@ﬁ@d‘é’hmh is clearly
own to.the s

advantagqg)ﬂsr Waghlt £pmes E}'lbs Bﬁ% 1ronfo &] E(ﬁ%@sntgon%o? E(r? gﬁé;rbgh ation can

impose ef {iRfRatiBE of S BSReNGdN6r HRY rcbﬁhpﬁlmdﬁltﬁ@er ﬁmsférﬁlenﬁ»ythe cell. As used
treatment with sodi um boroh ¥dr|de in_ a suitable

herein, thelshishling agentais esupleddp. th aensHive; linkeh g tseQr ¢Qraprises in a
preferre(ﬁglﬁ 18}eg+ f% a%gn:l(lf Igno egy ﬁrmnﬂ%lgee ergxgg&ﬁ%ugl{ QMan enflosome the

int'er me convent i ona
charge ofBa¢IS anibiic R¥REPisechangsd. iBdcase dif chis piveihataetiomyf e pH sensitive

tinker with the Giesin LPIL BORTHAF G the TS ONPRLEHE LAY Bpy g SpStates is also
changed%%%[ei? :{e?ﬁ: gzvgﬁgﬁ gé‘s%tg P ARGNNGS e gfa@ﬁﬁ‘vile&aé%ﬁ the(pfl )sensitive

are as defi ned above for
linker frémhocadaiolipifl @omptising lipidafoemulation r@nmeqtyn&a ah¢ hipesemgrbecomes

dovoid afyfbeSHgLGmByBECE o R LA FREF St S RHOR (1% CPhe L LR L gF linker
compnsé%eﬁo%ﬂ quglgr\?'ﬁ%ﬁrﬂ?é 8s shACRRRENR] ﬁler@f/ a&f«‘n&i/ epRERbfNis kind, i. e.

reat ment e correspondi ng anisole wth boron
having thrS| kind mfdtélara"ctensﬁus tRrbfeeably | suelmtlinkerc is apy linker which has a charge

eSS R B 3 ST o o o
sensitive RARIRENPLSS, B Caré QISP Aalithd 1of oilgé(lgliitﬁmﬁ:l émd)ﬁy&h@@henolates and

converted to other substituents conventi onal

diethylenretriagtise pesacetic amdo Bethxth pownling o Leneh Bpker t@s Fpickiingggent and

such. transf,or.nat i. Y dt
the incorgifelighycR Bt iR 0 p¢ SRS ol HACHE kg nfhofl5 hTited t0 a5 &
moiety off e ki €l B takentds Hﬁ(ﬁm\{\&i the ke \whilled it theset. skilled in the

art and are described in for exanple, Richard Larock,

Conpr ehensi ve Organi ¢ Transformations, 2nd edition,

[ fhell a/\e:dxﬁ RRicARBER IR th t

The comg)v L?%%%égqg &llﬁ‘ﬂﬂ%ﬂpﬂ cq)H“i)g{z?\é:htjc "t hat 7 o} Iil be necess gr y ° presen
inventiof @vwmiseﬂﬂo efertedito heac ts the csmbemd(@wc@dmgrtb iee presemt invention

can, as dp@gggﬁpgggovv%e ggnr cedul ea ardsd as 'F-E)gceoa?pws a%goﬁlgl&& groug’ flormed by the R1-N-

Standard protecti on and deprotection




techni ques, such as those described in Geene T.W

"Protective groups in organic synthesis', New York,
wO\2doepeq78981), can be used. For exanpl e, car boRgI/EP2005/014074

acid groups can be protectddl as esters. Deprotection

of such groups is achi eved using conventiona

procedures known in the art. It wll be appreciated

t hat protectin roups interc . .
compouommisbis o oL ER o, Bk I NEEG R o to canste
bio1ogic4ﬂg%ﬁ%9 cBHl?oﬁ%’S SVRE BREAm@tans Endpiefgably Sits defls,thors preferably

receptor. They are therefore considered useful

I n .
animal ctlleatlsoyghe pregéntiinyantorduis sumaismght found diat dhe Gansfrgmpedigted by the

Pl receptors. One condition. [ . i t¥logicall
Compomgééfc%r%iﬂ@ﬁf '?18 FEBTBF S %tloﬁl a‘?’ﬁl Fﬁ? A gftﬁg}a%' %aﬁt}ﬁ?gé: Fofa?iﬁ , ogicaty
active coffploRBl & PAkdleic GbdOMbre feferably sRNFaam siNscul oskel et al

pai n, neuropathic pain, inflanmatory pain, visceral
pai n, pain associated wth cancer, pain associated

L th m.grai.n S| - WSker, 6hBSue from 8
e oo BRRE RR l ke apln o
to 20 catbdfikataisl ﬂt@i@i@bﬂgﬁﬂm to plaicarbaﬂmhs_atoegt mpndy e podyumsatarated aliphatic
strains, s athetica mai nt ai ned pain;. itis
hydrocarbgn ma(ag@d-@%r/lg?@gg o 8t %’qo@ﬁtﬁ; Ypmsy ﬁcgyalmga? Yeast dtie double and
triple bod rrgigeg{igeg&m, @hlhgé}eﬁﬁea RELEATERNR thOtefn aldil Also comprises alkenyl

asso matic fever, pain associated wth |
and alkinp oA Hrydiefdrs {estadib brachabatd wibswhed;a. @ajon;llmmegéqargg,ht chain alkyl

I STR TR BT e —
straight (gﬁrﬁgl@?f g&g&%&nﬂiﬁ SR | ksl 1S PABElY biokrsSPref@tsdybranched alkyl groups
e i

uvenile arthritis. Pain assocjated with
contain framd fod¥tadarbametbmd; wherdey theinvenhes &emn$ e 3) eapon atoms refers to the

dyspepsi a, non-cardi ac .chest | P £
e $Y5RER DA i BSOBRRE by R AR A G, Bl o
the branSRAr ARAL ¥up E&htalnk GRleafiUireslieg igroup Asobwarnchixey &fffainm the backbone,

multiple sclerosis pain, fibronyalgia, HV-r t ed . .
with theredlcyl cgrauihpeing slefingdapherein, maup aFeerablyt il Eie 3yl $70up comprising

short chageuB(Srig%oglﬁ?,ar%qgrﬁg)%tgrai)@%&r]ﬁsﬂr%%gf QH1RRYS ! m&ﬂ’e?gffe;med 1to3 and

er, rchronic Tnflamat
most préfaesi 1 iaBm. Mordgifeired arerigrandied talityt gpaips coutnitintg Bho 18 carbon
i ncl ude pain associated w

h l. - pai nf ul .
woms i s bba: Sirabrawiis skl Houm bebe BEBEAT e fresoins. A
- ﬁ@,}s' ?{gﬁdgrg itivity to touch
pmnwuk%ﬁﬁg%%@%?%e |g§%%ﬁ%@ﬁﬁﬁ sg%séﬁgzk ;X:Igmﬁgg ?ﬁﬁocuous

stimulation (dynamc, static, thermal or cold
al I odyni a),. i ncrea sensitivi t 0 noxiou ' '
In an altemévffr@mgowea‘f» Greakar Rkl bé%‘??‘&‘f > %ﬁﬁcﬁﬁw %%‘Yl group s
defined RHV3, REdie ?}éf&ﬁb@‘: b&h dRERYALd AlpHahe h?&rbﬂﬁibéﬁ t#dical contains 1, 2 or
yperpat hia) orf an absence of or deficit in selective

3 or 4 deehis dopdpartienehysa (4djqrd abvogioay dodplsdond snpartipyady preferred. Most
di at ed by the.acti,anof PGE2 P rS 4 :
prteref 5 B R A o T A SRR AR S hing 15 C

atoms, VHMRYY® pobikiah & £&is tomidirandsliéebaaisis pecsgnted eatharghanen single bond
~_ ~vascular di seases), inpotence or erectile dysfunction;
linking @ gtpen anebers®toch afoae papbeeld. by abnor mal bone” et abol i sm
or resorbtion; henodynam c side effects of
non-steroidal antiinflammatory drugs (NSAI D s) and
As usedHeedinOx yoaneimeegdr b&®¥eR) and i, bitidr mearsahatitomay dallag, 3 and 4. As
di seases; .neur Qdegener ative di.sease nd
used hergi, G HELEAT A5 eeRd A e g‘éﬂ%}f&?%ﬁhﬁ% & PR, # it
tinnitus, dependence on a dependence-i nduci ng agent
such as opiods (e.g. norphine), CNS depressants (e.g.
et hanol ), psychostinmul ants (e.g. cocaine) and
ni cotine; conplications of Type | diabetes, kidney
dysfunction, |iver dysfunction (e.g. hepatitis,
cirrhosis), gastrointestinal dysfunction (e.gqg.
di arrhoea), colon cancer, overactive bladder and urge
i ncontenance.. Inflammatory conditions include skin

o o, e .



acute injury to the eye tissue (e.g. conjunctivitis),
inflammatory |lung disorders (e.g. asthma, bronchitis,
weepayersn, allergic rhinitis, respiratory di SPCEEB2005/014074
syndrone, pigeon fancier'sl1di sease, farner's |ung,
chronic obstructive pul nonary di sease (COPD);
gastrointestinal tract disorders (e.g. aphthous ul cer,
) Crohn's di sease, atopic, gastrdti [t :

It s to Rapnagraioes fe (1f copmprs apies o dREpeet jitvention are preferably

cationic JiBfs 'ﬂ%re'oér%fe%éb?y, iy bf ) SED @WENHS 6l MBresent in the compounds
[ anmat ory bowel disease, gastrointestinal r,efﬂ ux .\

accordinglits eths @resent Faantionaarspirastnhin GnPraiRpaldhiorme diypicpilp Ay positive

th an inflammato conpo g
charge offhe dagwouTi BRATTES 1BF PRRCLr o SOf PR BY thepresence of an
anion. SRRl A3 SnaRBERoRevatidd 8Kkpolysal ehitsaise Paaféresdoahders, are halides, acetate
nyaest heni a gravis, multiple scleragsi sorc

y 3 i.dosi s, ..
and triflwesphgetate.c Holidesr amiisedpbersia: are Ripfartwelluogiday; 3}1?1?%,5’ fodides and
idedVVRGRL di gk L SCheN 3y i AN Vo aS¥EhaPh Cofl HRURationic lipid and the
bromldeser]g,l[%ﬁérpé%lggaéargg%h;%%\é] ??ﬁs(ﬂ ¢ S;S}]‘gll nﬁi s, bure.slilc%n.ilcs, Fand
biologicaBlyOfties confiad enbe tansfened ago cadellitechaide dnml isdeplaced by the
~_ autoi mmune di seases, | mmn%yo%i cal defici enc% 1di SEASes 1 oes
biologicadly eetieen comppunst avhich ipasferablye E@ﬁﬁ%ms%fﬁe‘f Pnlpetyy ) charees,
[6:3! %8 thelf i FlHatbd dihd Bib 119%actille\ompound is
although?tn]?aésg??:gﬁg c?ﬁ‘g&%ﬁ\égé%z{se(%%ga?acte ised by a nor9mal boné)
not neced¥BiiBAMghtive.or resorbtion include osteoporosis
(especi al | y post nenopausal osteoporosis),
hyper - cal cem a, hyperparathyroidism Paget's bone
It is to B é&&%ﬁ«?ed Qgttﬁﬁ'awo%mpbm& LEcr&iaRite ffmulR!()oftangiseat feast two
or Wi t hout bone net ast ases, rheumatoid arthritis, |
asymmetpierC cians.i k iis within dwapresent tineention tthafl ajivapossiblecepsatipmer of such

cancer. cacchexi a, cal cul osi l4.thkasi 5 =Y

compour g AREIRALRER £ Fpeiiel SR gt R R icnter
spondylitis, tendinitis and bursitis. Cardi ovascul ar

‘ di seases include hypertension or ocardi ac i schem a;

The comfponuds eerairdiog torthepresenie YR SUT fOTE] 8 FOPPOFIRPR Bk part of a
.Lher .. _haenorrhoi.ds: . C i at- PR

compos e Nl REPARHIRE PP R ARt RSB which i o

referred ©NRE&H as NI ag@ehpnakd sempbumdasasrding toutie posemtritveation are also
particul arly degenerative denenti ' nc}.ud.i n senlglia .

referred earcieilpid pprmpeicas) Sueh cBHER!S merierebly ligude rriet. Preferred liquid

i N arFi Baids iePs. O & R0 i ter,

cariers (N0 BREP G5B e 5301 888 Bl i fr vt

aqueous baffet kysterns nrert ipseféiabb/ udfergystatns inavimgar pitystidogienl ibaffer strength
as well as denentja, associated with intracrani al,. space

and physiRlogisy Fyt PRASFBRRIONS SRRAIETSIAIBATSRE ST B Fyeits, preferably

organic SoRUd §fASs (eRnbL Ghd SerfibYtanBl. SPithQRwishiEs &8¢ b&uid by any theory,
toxins; anoxia and vitamn deficiency, and mld

any water ogisciblever gamip aplvenintana s principledbeniized. Egeimbe acknowledged that the

.particul arl sqci at ed .Menpry | LI .
composignsatinaeri A RN T CPy PR oL R Ltus HE PSP a: e b ipospmes.
the treatnent of neuroprotection and in the treatnent
of neurodegeneration follow ng trauma such as stroke

The compasitioncaceerding to fhel preveak JovsPHeR 2y fomipHEe| eramare helper lipids

i ] Pl Bl 03 S s
preferablg/i sdiedted fifodt it pip eonthiriahet piesplegiipidmpatchsterondsc Fhespbolipids are

egeneration, glaucqma,, nephtotic. syndro | ast i . .

proferab i A Moo {105 GRRBRANIC 414 E5LBTENReORFS ot Qidigsbholipids are

Ki dney dysfunction includes nephritis, particularly

nmesangi al proliferative gl onerul onephritis and

nephritic syndrone. The conpounds of fornula (1) are

al so considered useful for the preparation of a drug

with diuretic action.It is to be understood that

reference to treatnent includes both treatnent of

establ i shed synptons and prophyl actic treatnent,

unl ess explicitly stated otherw se. According to a

g, o "




phar maceuti cal |y acceptabl e derivative thereof for use

in human or veterinary nedicine. According to another
w@awent978f t he i nvention, we provide a conmpouneCDEP2005/014074

formula (1) or a pharmaceutlt¥cal |y acceptabl e

derivative thereof for use in the treatnent of a

condi tion which is nediated by the action of PGE2 at

syathetici 1ppETPONDH, WRSehr 031 e DA Hod BrORTalSE, HyC e Alelhgpantirene.
Preferablﬁ&%;?%{egcﬁ&%é&?un 54kd 86 b%orhg Qi%ﬁru@ﬂﬁﬂ bic@éroibt&bidii§ cholesterol.

ne action EP1 receptors which
conpri ses adn1n|ster|ng to sai d subject an effective

amount. of a co d of f
Particulagly aP’EFé?,ré‘?dlt |1¥?§16an; Pg@g effe aﬁg gg@aﬁ agl-sg él)?Cﬁro -3- gPosphoethanolamme
(DPhyPEg\%ﬁ&’ﬁ &E%Eglt o%l%érla%tptﬁﬁﬂwhaﬁmahﬁ@e (DORBY. i on we

of trieating a human or ani mal subj ect
suffering froma pain, |nflannatory, |nnunolog|ca

. hone, rode eperative .or
Pl SR SRRl I g Al b any of
t n r Hidri@¥ [#6 1-
e AN AP b gy (0 i
2,3- dlamﬁ%ﬁfp%m@ ﬁ@dm-mfylmmtylmmtmymmonm el#tlil bronwe-arginyl-

provide a nethod of treatin uman or ani
lysme-NéamyleNrrnwwlo&mdﬁ yig H%Hrh mr?é’H‘?’ R |Wd 91?3'1%:’: whereby
the contegg?ﬁlsgﬁpéPé) Al i (ﬂj ofgS hothdi @ réﬁ%lyamnﬁl &, 65 'nﬁﬂ %,30 mol %

ect an éctive aer a compound
and 35 nid? WMBet{eb? tier tefin pivd r%aeferst tocthe pyrcama@ohﬂnle e)verall lipid content of

the compoRient 1 SnEvEP b FORIPRI e B o PG BTG TR e%hi@@cordmg

ool BRI B B e2oEpm b, ettty b i
treatment of a condition which is nediated by t he

v is i rRpe P e PR FRL 0, LA venion

i G O Y o4 e me s o v o

the helperd[pld(ahas]ﬁlsbbsed herein, adicrabiyt cither g}eemqugﬂ aggorging to the present
1r1ventlo1q3 emee tfl {h ST e?réd{(ﬁ)ratée help@“ Prg)o}{e t 1@%&‘%& :39 :aggépersmn in

an aqueo‘h@ rﬁé&iﬁtﬁeAlt%ﬁﬁﬁ% Oﬁletdbﬁipoﬁtl@ Atdopdingko thopiedent titreentiss, i. e. the
a conmpound of ?ornula ). or a pharmaceut.i cal | bl
cationic hlmde pnd{pt @ed@}nev hmdv@mm@dﬁ/ afeopreart Ak SaHeR it & efémsm e
di cament ’ oftfioP s isclosed h
L
used. Preférryd S\Qwrahmaalel’lsoﬁmmcm‘ﬁpmy rsd]sfenif whizhnfoim a(h@mqg@dous phase with

t hei r, pharmaceutical ly
water in awy,jasior Brrfegeceplysnisae Fg’éﬂ

the com &Qﬁg@cﬁl&e} %@%wﬁ Offe Ilﬁﬂscori%ycfslihdip QRO Shis BESpré®)t as or form
onveri ent sented for ‘use in conventional
liposomeganner in adm xture with one or nore physiologically
acceptable carriers or excipients. Thus, in another
aspect of the invention, we provide a pharnaceuti cal

It is to b%odfﬁﬁﬁé\!vfeﬂ X el c%&rﬁﬁ»sﬁoﬁ%@@&dﬁ@ tofthé pregedtdnydntionlin &s various
pharmaceutical |y acceptable derivative thereqgf. A

embodinenipissiad may thps dbodigeused a8 srippotmersutieal coPRASEOR | I thy latter case,

the pharipp RO S PP S QO LB ) K Oy S giop ey 2

nharmacBRi@IIRaEegAH QY eD. Mhtrﬁlaﬁﬁacﬁgﬁ&glvb@dwtaEe ghltlnepmay, preferably,
day, for exanple 0.1 to 10 ng/ kg body wei ght per day,
whi ch nmay be admi nistered as a single or divided dose,
for exanple one to four tines per day. The dose range
for adult human beings is generally from8 to 4000
ng/ day, nore particularly from8 to 2000 ng/ day, such
as from20 to 1000 ng/day, for exanple 35 to 200
ng/ day. The preci se anmount of the conpounds of formnula
(1) admnistered to a host, particularly a

.-1

f ﬁﬁqo f L5 be acEnowledged that



human patient, wll be the responsibility of the

att endant physician. However, the dose enpl oyed w ||
waoelewend®78n a nunber of factors including the aPeT/aRPm05/014074

sex of the patient, the prd8ise condition being

treated and its severity, and the route of

adm ni strati on. The conpounds of formula (1) and their

corpos RS R 5 Bl ARTe JE kb 55 Pk ppgomosiion

provided -EHQB’ it§ B orB@ichta! 4Hd ﬁiyegorﬁﬁﬁatﬁﬂm}iéteﬂf ﬁ@tph%aﬁb‘utlcally acceptable A
inhal ation or for oral, topical, transdermal or

pharmacqusicaint ewraposamn nicgmpesasore Phampkeiticallkytactiye  compound.  Such

sitian
pharmaceélﬁﬁnw%ﬁtgf& clog} glg&‘ cat?b?""}1 g%%lglen%%ij% ﬁ%r dfotnst?tﬁ%ht%?ftlfe JomCPosmon
according feihe RbhBReutior hich igprd@tblyl &ydﬁdslbglahlﬂw estivefoompound, more
oral adm nistration, the pharnaceuti cal 0s
preferablyeanyt hicdogipallyf @eiyeoCompepnde ag Hitclosed aftﬂf%{ls D@P n‘J?:'FtbﬁF fepstituent,
pharmacesuvgal RAHAR! cohARGl Sha/of %?c%rlceagly REVIEEH mﬁfal % 'p?éf@rably selected
s or suspensr ons conve t1onal “nmeans
from theV\gfbhp aRegpisaly pe;ﬁ)dés,ppleteﬁls o[ﬁgomtcﬂmmﬂehg rpodynucleotides and nucleic
. adm ni stration, the pharmaceutical conposition may be
acids. given in the formof a transdermal patch, such as a
transdernmal iontophoretic patch. For par ent er al

adm ni stration, the pharmaceuti cal TTPOSI tion may
Preferablyj ampnsias laalogrqaﬁsz wctive @mmuodns A megaiy mﬂ@sgedrm(ﬂéctg}e The term

negatlvelgn rav nouf@}/ﬂr?al ntra ascg 1H1a #@u@i L{g%sﬂ!bane %gg{) one negatlvely
charged g?@ﬁyﬁ* {HaP B %—ﬁdﬁw’vﬁh QRSpdsively chaffed BRGGOSEhY eftichliEBpidAtcording

contain fornul atory agents such as susp endlng
to the praclabnwmluongaldfmmfgb theipresot Biverforndesstnst wigy to be boun by any theory.

In prlncqg El:"g tp%%lalgé Icﬁ?rggy }gltlfrg(ﬁll' mom‘z'tiéé1 Eadld r&?s% 1}51@5 @oﬁlg %ffg@cro'i@ @ overall

structure T @RB&T Gibilpid B 8héeH aPhny vdrhpled Iﬁorﬁfbdeiét\mahsthe \cationie lipid and the
Alternatively for parenteral adm nistration the active

negatively refiaegfidemolasile, be o rﬁh?)(bmi%w#lb’r AFtVSr CoraRQImet ADgrt Bpm that, the
|

sion 51 L DSEAIFI LT M RTBRNER O 1 D EBG hprcs

to the catidiﬁtghphdt; dizgloked fﬂJUStpamnSG B®5,7 18 shalrd nostibutedo by increased toxicity

I T BN A e e e
contrast tg)q{/ha‘% )fﬁé"&gee skillB® irf BRRAUNIGEd Bhvd Bepebtfed SRinh s H@Mmli’e%t of the prior

ornmul ate sui tabl e polyneric or hydrophobic
art the compcamdalascmﬁrﬂmg mxwraemmmmtmmalmmmlqummsmtab]@pﬂoaﬂheevanous

i on exchange r. r .as ar i ol ubl e
purposes iselogé horge e B b Getold oL A PG Eg¥istie sa
The EP1 receptor conpounds for use in the I nst ant
i nvention may be used in conbination with other

A peptide seprafrrahly eisedyberein, is oy p@lygwp Fensistiig 2f at least two amino acids which

o oI AETIRE. b ORI S E s,

peptide c@xlisw'ls ofitvas tooisi apfieddids. A particularly preferred embodiment of the peptide is
- met hanesul f onyl - phenylg pyrazol o[ 1 , 5-Db] pﬁr i dazi ne

an OthPFW@QWb@E%’@} MOse PresRIRkiy CARPESTSTFIB be O tRg 1“55100 amino acids.

poins § BRITLRN A5 ATELENG L USE S i st i

are covalbmstisk hhkddeioeeack oepir OPrefandbdy suihspreteiD\aRDs1s¢ db@ﬂzm; @ast 100 amino
nmodi fying .anti-rheumatic drugs) such as nethotrexate;
amdsor%é?lé%’idﬁ%“@“ef receptor agonists; sodi um channel
bl ockers, such as |anotrigi ne; NVDA
(N- net hyI -D-aspartate) receptor nodul ators, such as
gl yci ne receptor antagonists; ligands for the
a2d-subunit of voltage gated cal cium channel s, such as
gabapentin and pregabalin; tricyclic antidepressants
such as amtriptyline; neurone stabilising
antiepileptic drugs; nmonoam nergic uptake inhibitors
such as venl af axi ne; op| oid anal geS| CS; I ocal

T L T Ya - . o a . r




agoni sts; EP4 antagoni sts; EP2 antagoni sts and EP3
ant agoni sts; cannabanoi d receptor |igands; bradykinin

w0 e@ep6ws2 | i gands; vanilloid receptor |igand; BCIEP2005/014074
purinergic receptor |igandd? including antagonists at
P2X3, P2X2/ 3, P2X4, P2X7 or P2X4/ 7. When the conpounds
are used in conbination with other therapeutic agents,

A e S RO B 5 BT ROE B HIGFSESHSRY loosiion

sorim € AR, Sy PO A e My
US6, 291, 523; and in WD 96/ 25405, WO 97/38986, WO

R 1 XN TR DN R —

and such or RYERMhP af D43 iR'cOMMEESn with tRe Edthpdi@ionamB&@ing 18 the present
conbi nat1on conprising a conpound of fornmula (1) or a

inventionpira nueledcidsaSigh avdeiptagisis san deicither DN A, Ra¥AOPNA or any mixture

ogether with a further. ther tic r ‘oo
ereot. AR e RuC e BB B0, R Baph i cid
as preferdl £ 866 BeinGt aUiRlcidadi il 1ot aauphiv 4id eodihg &r a peptide and

formul ati on and thus pharmaceutjcal fornulations

protein, tespRetivelyngreferseshifinetiona musicieiaridh e sBVE, 6BYbt RBAL antisense-
mcleic agHif, SbPeBRG, FRA I 0 spieapiiers Al SrCal bl Ak P! ent

i ndi vi dual conponents of such conbi nati ons may be
adm ni stered either sequentjally or_ sipultane

. ously in . .
siRNA argesmeal binterforing Fi¥Arpsiostaamalce desceled ¥no’|nFﬁWa§1°P6]rﬁa.té/WBHh°au°n
i Stddeal hich
ro RO AR Gl I Bt B8y PO SESHAERIINA st i
comprises\bétivean $8¢o s, frbferahpy U8 i 23 gecltotietriaire wiich ars baserpairing to each

. sane di sease state the dose of .each conpound .
other, i. gj #1F STYI3 @ﬁgﬂﬁw%ﬁare/rfe @ehaBighdyPL? é‘bﬂr&bﬂ“%ﬂnaﬁ.y Watson-Crick
base—pair@%p P;ﬂg gfréﬂc?o SeGoutid-strd8ed RAA b1RBR'E eéseht@dlyoniphdsentary to

In the art. In addition to activity at the EP
a target mebdphcid, prederablyn oRIPSLWlercas thersscpndesitand ofrspich dowe-stranded

nd. phar maceyt i cal |l.y .accept apl e der.ivatives it.he f .
RNA melSE S, ot B  GHHOH Pr SFBCP et ghi ay gl o The sIRNA
molecule Sy 6§ Rhufkeld b &dh 8t MdRAcHISEdieH, réspeétiv@Bf, bRG number of additional
condi tions nedi ated by the action of thronboxane at

oligonucledtides Whidt bpwever, donefincpessarilirbayaiod@sepair tecagh othsh of
t hronboxane at the TP receptor include rena
di sorders, asthma, or gastric lesions. In certain

RNAi ha$édseitdli9ithe bimé SestiivassARINGA, howtverthe atbiecnles taredigmificantly longer

a conpound_exhi bi t1 ng ant agoni sm of TP receptors i .
comparedc@rmfgﬁé\t- iRWALmelsoules HEOBPHSSH P Ph@ogﬁﬁ%gf&ﬂﬁgﬁﬁ@fbase pairs,
1 receptors may be advant ageous. Certain conpounds
of  the invention are selective for EP1 over EP3. No
t oxi col ogi cal effects have currently been observed

wi th the conpounds of . the jnventiopn. Al publications, ..
A furthericlasp QAtHSISTA THBIEI0 453 Which droAtiun Pased o (e pagmg Mode of dction as

SIRNA 2ABPRNGA! is0 @%IA.C 'sfl\ﬁl? isN o N S 8RSHEd |ih 2@ Ratfngl PafeRi Application
I'ncorporated by reference"as 1t each individual
PCT/EPOPiiTH6 54 Ve pasiicilalye siNA calréspondsdtoi siRING, wheleby the siNA molecule
i ndicated to be incorporated by reference herein as
does not GAHARRLYY aPMF’lIbg?n‘éfz?"t%F-t h. The following non-1inmiting
Exanples illustrate the preparation of
phar macol ogi cal |y active conpounds of the inventjon.
Antisensexaigie BSida s pesferablyorssd herein, amecdispaucieqtiges which hyhpdisg based on
Bu, Pr, Me, Et (butyl, propyl, nethyl, ethyl), DWVSO
(di met hyl sul foxi de), DCM MDC (di chl or omet hane), DME
(et hyl ene glycol dinethyl ether), DWW
(N. N-di net hyl f or mam de), EDTA
(et hyl enedi am netetraacetic acid), EtOAc (ethyl

respectiv



acetate), EtOH (ethanol), HPLC (H gh pressure liquid
chr omat ogr aphy), | PA (isopropanol), LCVMS (Liquid
W@ booest78yr aphy/ Mass spectroscopy), MDAP ( MassPOI/ERIDEC4074
Auto Preparation), MeOH (nmé¢hanol), M. (nother
[iquor), NMR (Nucl ear Magnetic Resonance (spectrum),
NVP (n-nethyl pyrrolidone), Ph (phenyl), pTSA

ara-tol uene. suI ni aci d), RT r £l GOkl . :
coupled {DINAY lgm/e(vgf,al;lst Ir cgalgfaghe(? bySFfEeﬁE.lEg (ﬁ%tﬁéso Myith exceNptlolr;N (z”
eanccg.l | A h gleotidys i@ ting reflpbtis)e, onfBAF DNA-
phc’Sph()tﬁgﬁ{ra 3&% %NH%Dm u%ﬁ%l@ggﬁnge)o TEI\/E (tertiary

hybrid camgileyds. Btdﬁerr@d, lefigihs of @mt:sgwdm&m gcﬁgis ragge gomdngtot 1;_/14 l’llgfleotldes
l.et. d ,
Bxampleg o i i e iiebes ShRnugf s RS, oo, Sy U pten

584990f59(ﬂwgtp§téﬁ@5\9@9t9ugnal t echni ques may be used herein

for work up of reactions and purification of the
products of the Exanpl es. References in the Exanpl es

A fuﬂhcrggrlgﬁév é)rfﬁ%ga}: longl 3 ﬁu% etupgcr g4 Xﬂe'}ﬁvh ier ARRhGrd BMEKEcAlly active nucleic

ution over magnesi um
acids pre¥étabBt foristif@ d)lf lm\IAudvﬁlah ebaandl;f cd>mpmsen'gvooﬁlb1€ttlﬁé Baey firg moiety
g

agent in accordance with conventl onal u
shows a patebitict astivHy, g@@r@@sameyseﬁ@do@pléﬁ 'S ésdreﬁgloqsaft%gq qag eﬁ:lﬁc interaction
with the %Eﬁe\f eﬁéle{yac?d/ %ﬁ)%% %Etlb&??&%eéﬁﬁl@cfﬁ%eﬁﬁl@&w&&d and the said moiety

I'¢ation o es may be carried out
of the ritday®e} 'tﬁﬂaillmtyhhsdmchmbn aandc W@m@gﬂamﬂsﬁ-ﬁ%ﬁ%rof essentially

tall t I
conplent b S A S LB R SRS gy e oot

§ WitheCihtanBlcagaapoy intéhadécularly, the
mey be(:&ﬁé %‘{%gﬁlggﬁ%ﬁg%a%%leﬁ% per? ormace | i qu?d

target nucleicoamd dg cagetthy patakytic ME)A‘Flt}( ofa@g rmozgg@ @da phosphodlesterase activity.

aut opreparati on). rm B
Ribozymeg,thy usg H rptfﬁmoﬂ ' Q/rg?ﬁ F%é e pac ?ﬁdlhggﬁé 4t and, for
example, C@Jskﬁbaﬂﬁ%oﬁ%nﬁfﬁoﬁ@ial (@¥ho. gR@R)BﬁbﬁhlymrBlomts&uuls @aoo 30 457-
for LCM5 in thé preparation of the exanples. Colum:
75). 3.3cmx 4.6m I D, 3nm ABZ+PLUS Flow Rate: 3m/mn
I njection Volume: 5m Tenp: Roomtenperature WV
Det ecti on Range: 215 to 330nm Sol vents: A: 0.1% Form c

A i i, oAt it s o s i
0 0

which arg @aher single-strandyd o5 dogblecirgndss! %‘o%ﬁ Sli’f‘él‘%ﬁ{ly é‘ﬂe‘iaf’trr&‘g a target
' 0

STy RO o R AE B M

533 838: 4h1C&1JngLra@r( tg 1{71%@ iR AL SINA,) quitiserse-n(ielgotidss ane ripozyseesz pptamers do

romae umca
st s o MR s B SRR gy s
of a tar%@f)}ﬁgkigﬁd sJéthlssggY’@cgmn@ riftesalvtios twifd thegarget, ehé adrget typically

red off the solid and vacuumed down
shows a €hdngefin lits batlegicdl acivitye The d;emay ofaptamgs bpjcally ranges from as little as

15 to as much as 80 nucleotides, and preferably ranges from about 20 to about 50 nucleotides.

Another group of functional nucleic acids are spiegelmers as, for example, described in
international patent application WO 98/08856. Spiegelmers are molecules similar to aptamers.
However, spiegelmers consist either completely or mostly of L-nucleotides rather than D-

nucleotides in contrast to aptamers. Otherwise, particularly with regard to possible lengths of



1IH NVMR (CDCI3) d: 2.29 (1H, t), 4.68 (2H, d, J =
6.4Hz), 5.07 (2H, s), 6.84 (1H d, J = 8.6Hz), 7.6

W@ 24d6/068782) = 8. 6Hz), 7.30-7.39(6H m. PCT/EP2005/014074
4- Chl or o- 2- (br ononet hyl ) pheRyl phenyl et hyl et her
{5-chl oro-2-[ (phenyl met hyl ) oxy] phenyl } net hanol (8. 2g,
33mmol ) was dissolved in dry dichl oronet hane under

o LSRR et G EECBRREELR, Yo e compomn
accordin@didetle PradhtyinvditfonAnkl HE SepBStivedom pﬁ)"sltﬁ)ﬁ@&nf) é-éufh compound

mns, then stirred at roomtenperature overn

can be paHiswlealyneffartive instranstirring RANAS pad momheartitularly aRm anchgNA into 2

cell. It if! Hfﬂ? Hgt%d‘gfaagrﬁgﬁo@ Wt %vggl? 5 ?Ql'h‘g g]ﬂ]flid?lax %\gx%alér? Eqatg)sthe particular

mol pervdritdpedi ethther Mﬁrhﬁmﬁ(sﬁr&:@nﬁ[ﬂeﬂﬁn\/\@l& 13518 e@nipRsifibAs according to the

se aratlon he organi ¢ phase was washed wi th water
present 1(1)(?2)'[10115 Wéie R?a hpl%d@@b)? cither ahEpdreathetper iipid or s patticular 2 PEG-

o 12588 R STt GO, oGO Bl 8 ofny

of this lohd annba‘:lpc(r811ﬂ.1d)1s cbitaiidd bkl B ebncéntBBioh Z‘Etiségegipecﬁiea“herem In
= 8. 8Hz 7.21 (1H

connectlén ghergzvgpz ¥t 1s7§asr§cqlartby n(ongorphy ghgt ﬁ@,phe composruon according to the
present 1ﬁvérft§>n%@aﬁ19s a?-hgg g e?ﬁxﬂﬁ@-xg% %G mmethaggr deé]gery or transfection

p- 2- pyridi necar
action usig® Zu@u?E@edanmﬂulmipeoﬂlpm pentgivfity dnipistvnsk @artRulaglyndfective in

stverf 8l o R BSERLSLALNG, T2 LIPS e s

nucleotld@géﬁ&ﬁgoyﬁﬁescool ed to 250C and chl orotri et hyl sil ane
(132m ; 1.15mml) was added. Stirred at 200C for 15

m nutes. 4- ChI or o- 2- (brormrret hyl)phenyl phenyl et hyI
tqg the

h 6 dded
R A AT TR R S—

contmmﬂgaﬁlot-é‘l aharl LBOGES 8% 66l PGS EdEaidin goﬂélﬂelaﬁ iy Sdre trf%t faclib &€ whereas
of f, the zmc))lntoamxtureo f ono- 2-
hposomeﬁwqhdﬁeppe@gn Yo (prefeeablyl legsjthas 33nhw rpomrthlan 0 %) do mediate functional

delivery. tifatsf'cﬁﬁﬂ; $hi Eiaégaﬁ%kéﬁ%%gﬁg\k d'§ %1 é)glpllreﬁ%#g% O%Pegffﬁ @% gﬁ,PeEG in the

lipid conwasit®ns rarceﬁkdﬁtg tooth® presepe iavention Ay @ulil® o pfé\de for an effective
roduct assume 0. 0096npl ) and sodi um

Lin
ﬁanSfeCtlﬂ’éFﬂ‘ilﬁ%lﬁ‘?ﬁrglrﬁipéc?%e3869, 5 equival ents) in DMF (~10m)
was heated at 1000C overnight. LC/ M5 - | ooked okay.
Cool ed down, quenched (diluted) with water and
In a furthert asggqteﬂie viredene ithiehtoss havd surpBsipglycdfousd! teat ehe MpROdompositions

nd crashe ut whe ter was added. The
according, ?0 E%Wﬁs’é‘v?lggqnd glcgn*detﬂ"f d’“fsélétl #u Bpqilerss rringsomes,

i) O o SR Sk o B 0TI KOGl e

More prefw'«gqlm i dipid cpivepsitiicag . exitibad aedlaﬂmwatloumgmcbdﬁam ,of from about
with ethyl

1: 1.3 tod P.%nefiﬂg%{%g it & eggen}/# tV%P@@I% gs{:]fél%g\ggle%a ﬁlﬁ?a]t hBryaspect to” any lipid

compositioh mon‘@h@gﬂgaw ﬂB&si( dHeWatigsic lipRlaRt Nihcldie %Eﬁt ﬁrefé?ab a RNAI, siRNA
sohexa give a white solid (1g). Zy

or siNA Pﬁ\/ﬁﬁl}’ C§ Qémhe{ fimetionad qrupteic ap_;ldﬁyd,eﬁned hereln havmg a charge ratio
nega ot dr @x n ecarb
gative ﬁgotk{etgv%ﬁg tithe dg\g ﬁ?uﬁogb\?aghg %%{Og%lcedp Igﬁspéreg Yﬁ’i‘y atiotic lipid
described ﬂnam rThedlpid hglhlp&IﬁcéISe(ghlbmxre@ én?a preferged enllbodlment any helper lipid or
n pyri di necar boxyl ate using
helper lipig cl‘?iﬂ "g‘ﬁ (fl\étﬁi)e%c“{’??&h%ieﬁ’ecar boxyl ate i nstead of ethyl
- brono”- pyri di necarboxylate. Rt = 3.1 8 [ MH] 292,
294. General procedure 1Ethyl
6-f (5-chl oro-2-(r(4-chloro-2-fluorophenyl)nethylloxy)p
henvnnet hyl | - 2- pyri di necarboxylate A m xture of ethyl
g- "S- chl or o”- hydr oxyphenyOnret hyl J*- pyri di necar boxyl at e
(92ngy, 0.31 mml), potassium carbonate (109mg, 2.5
equi val ents) and 4-chl oro-2-fl uorobenzyl




brom de (78ng, 1.1 equivalents) in acetone (~6nm) was

heated at 500C for 3-4 hours until there was no nore
wER06ssEs8L i ng material ). Cool ed down, filteredPOf/EPZNHN014074

washed with acetone. LC/ Ms522kay, Rt 4.05. Purified by

SPE, product cane off with -20% et hyl acetate in

I So- hexane. 108rrg of a white solid. Rt 4. 05 [ MHH]

The prese;ggvaggt;%;sal@gee gﬁg %gqnﬁ{ gﬁg};il)ra?tlc% art -Iine mgl%tlo of sﬂﬁ\IA and the cationic
lipid canaoc{ ‘:131 £l By Ejox L{%t e?ﬂya:ﬁﬁﬁé%ﬂo)lr@t {R¥ ! pidcomposition according to the

I necar
present 115ve&1(15n céspecialiy? 11hy£hV\O)o§7 pml’hahjﬁhg hesnhsaid aBoysyin thlatienatobtbs yationic

MR LTS e o M
any theorgrip%'ggl% t§:9 13458 ):at‘ﬁﬁ{l@ 11%gd€éittcﬁm?y 8 Kibs16RAWREei S Ldah hsVide for

or 4 hours. - no starting nat eri al .
a maxim@oo Ioé dthnhtecv\posﬂﬁvd tcbargds off mélecde| Whegat the ayoleisd agigypnd more

partlculargf gg\{ﬁb eou Eé(%ﬁ gjer%iit:prré&lg gtsfglr %enz%{]%r g}%'(?gegatwe

charges p@?ﬁ%l&ﬁfe InTBI%Br ’edﬁt‘éﬂchl&t g&b%lp?osﬁlﬁ‘fbydhaﬁgeﬁif&he siRINA containing lipid
I SO- hexane) product came off C/ V5 obt ai ned.

formulatiggrpacoridieg ol tlle poBen) ipyedan: the Brolriatie ca@ngefipe g g maximum
of 0.075. @eﬂgg egfrgnga%gat\ﬁptr agreelfc,j ﬁ%}ﬁ L83fh 'OE % b8 ABRVAPHH Preferred is a

molar rathhSe SHHeH0.83hy dr oxyphenyl ) met hyl ] - 2- pyri di necar boxy
| ate using simlar nmethods to that described for

Gener al Procedure 1 or Ceneral procedure |A: Coated
A U1 Hel pharrhaceutical
ttis withs R &SP GE AR 0 Ebiptiton ML PRSIt 128
compos1tiohem5‘3&l§6mpfi§b oot hmre of tlesafornientisnel hlBidgmally aitctlve compounds
transferring chem cal corrpggnds into cel | s.

which M ccRopRCaI 3| OFUPORRORGFIOTIEE o s LS FRECHionAS Bharmaceutically

active cofﬁ?@ﬂﬁc{ ¥nd & r bOSstinnf, qgé;b%th@% af whil MeQtikfAledged by the ones
Ive conpounds Into cél Such biologically active

skilled incthepetuthaisartyyef thedd gompuupm s&, mnmngphx hensed B\ pharpreceutically

v ot 5 P BSobind TTSU At e
molecule t\*fl’ﬂ@ﬂ 85 MYIGd ﬁ@&eapdtﬁ&ﬁédh‘dﬁlsﬁ‘l §hardiRdsed Dhey toSthel @meral design

he art, a nunber of technol ogi es have been
principle dad/ eicxdp@d attiorpendstlyingdhe M@Q}@mlqlpgwalhye%wa rempaundsgnd thus the
nt roduce the biolo aII 0
pharmacqye Rl S5 Serpeti e of PSR PRy Rfb \AyE AP AHBET o BR present

ory use cann

inventionDQirtaa¢ dng thipet @ObE alidressel dA&L‘tﬂdﬁlg@ i1 a)rmﬁmtl@utb@‘dimg to the
not suitable for drug delivery. Far, exanpl e,

present irvention (e the |re$peame BQIIHPP%WI@ RAHBS 1R ARE] G b used for the
treatment% S (Hre\\/\'%!ﬂoﬁj Pf aJ];a}(: ?fs o d?s%héégaclohﬁp off \Jh?(ﬁfj‘éandr?el %Mrés%fl;dgiyrevented

Ve conmpounds rom sal
and/or trdatddatyﬁﬂg hyel kiﬂd&lif bivlogicalig &ctatresmmpnunds de i¢ toabws pekmbeiedged that

tens. Accordingly, effor ekwu en {.0 use
apart fromg Rpese RIGfoEieAINAcHHE pompRmds 2 orfg¥ of BWZ%EI by acfiggeqrapound can
I
be part of Qﬁ%rﬁggélt?&*_%ﬁb{/dzr}ga& déné/eetngﬁt{(‘iﬁ‘g ftof (t:]?t}?ﬁstglsc‘t?l)t/ ﬁrgfr%nﬁcﬁt Preferably such

other blowgwﬁyrmoé icomipyiad cemphsdsrairism rome rneggmteecha,rget tpatfprably under
. t . a eera l'i cabl e et h
conditiong & F%ft@ opitieiaBIE %aﬁf‘%afeﬂm&ag% T AR e o fplexp with the
compounH ra@&ﬁﬁﬁfgrtb r’tﬁe Biré%ﬁ&h@éﬁdoﬁ AHokd '_gt%féirﬁmp%'@ dempdtind £ebilding to the
I's the use of viral vectors. wever, viral vectors
present inyantidnewhishds eresepnt foa catiaislipids i ng genes efficiently
into sone cell types; but they cannot be used to
i ntroduce chemi cally synthesised nolecules into the
cells. An alternative approach was the use of so
called Iiposones (Bangham J. Mdl. Biol. 13, 238-
252). Liposones are vesicles which are generated upon
associ ation of anphiphilic lipids in water. Liposones
typically conprise concentrically arranged bilayers of
phosphol [ p| ds Depend| ng on the nunber of Iayers

o o o, o o s o o




preparation have an effect on the structure and size
of the resultant |ipid aggregates and thus on the
wo 2omenTes. Li posones are al so known to i ncor ppCHER2005/014074
cationic lipids. Cationic I2Bpids have, apart from
bei ng conponents of |iposones, also attracted
consi derable attention as they nmay as such be used for

cellular de]ive of . bi opol rs. i cationic S
s used e Sl oS AN B I B oound whih s
iologicdS&itivk 2hleYerkBly SxBHART Ayl Hi810BRAN WheflitRl ta@d/or physical effects on a
biologic el ect ros#’gﬁrc ?’n_t er actailngn hi "addition, it is pbgl i eved
biological heystetheSuchthiological sysitets i mrefieesbly why thiadhemiragaedotienyany cell,
protoras§ A5 S SRRl R A SR By any
mammallah RREO MRludif), hut abl Bmite@ R, dnk HignmaddlipAhg tissuRl dy Ofgan and any
_ the use of cationic |lipids as such together with a |
organisirh A¥hyo ghehaprganiser isvprefally astected glipmethe szrawy CoEprising mice, rats,

s ESRRRLTE JSBE o P PTs P, Skl A, R0 B GRHens

all cell types, usually in the absence of serum

) Charge and/or mass ratjios of |ipids and the )
It is alsoppgthiytheapmesenh drveptor Sk i f e PEPEPHAR,BFEY g jo the present

oo 5L YR EH5 B ) S A e venin

1ol ogically
may com@fité argy faethpqihadsacehticallyraatipt egmpdunié3. been shown t hat
lipid fornul ations suitable for plasm d delivery
conprising 5,000 to 10,000 bases in size, are
Th %{%‘E't%rﬁ‘ ichatly ®ld StindGeutiedl copposibh Y&IoYdiRE to the present invention
e com |gonh%%got|%es such as synt%@tlc rlbozyn%s or? )
can be uaed forevamustbens bésdinypstcaiony wherebyile¢al pdaboigiration amgl systemic

. ..about 50 bases. Ip addition, it has.tecently.bgen. . .
sdministEfR R AR DT EA PO e BRArS § G § LT Hisvation whih
is selecte@MrbBORE Srlp Wiﬁ%iﬂtﬁ&ﬂﬁs@ﬂﬂ [’pbféﬁﬁé)ﬂm, Situtaneous, intravenous

different, éven in the same cel type. US patent

and puln@nggsadmivisghten. ode refereblynised hiepsin loea edmipisisaion: mens that the

respectiv%hx%ﬁpstié%f:sga{dhégg%gefdé%%cl&fe dsﬂ?t{%dé leg@&%sbﬁas’%gtﬁy Bel1, }issue and organ,

an

respectivel§ROwhich @iscdmisositioangidane biogogicatlyagiicatonpanid wspectively, is to
npounds into a cell. The probl em underlying.the

co . . .
be admingstersdndsi ¥edrieron, GYEeTIS sPHDISHAIOR FeaRS af Giinistration which is

different Eljra{é{ 24 1 Q(ﬂnims‘ﬁjaﬁg% gﬁt:l é’?ﬁr%ﬁx{e!fe\f IZ PRAY iu?uikt?:ltg)éﬁﬁio! ®body fluid

erabl y ani ma urt hér problem un yi ng
such as bldod apd &gt réspuativielyo whessbly thepbalyi lipiditratesporethy cagposition to the
T g gL PO LY SR AL 51 v
compoung,f’lieg&%hgiﬁz,sis& 64 idilvetddr t her problem.underlying the

esent vention Is to provide a delivery agent which
has good transfection and delivery characteristics

whi.l e proyiding.for_a |anger ciyculgtion tine in vivo. ..
As used Kafeincthg i peinss sl oo of Whiek arialReienty B sppRind is o
be transfé RESA of R dBBnpauh@ G doMBbation atdofdifE & the present invention,

enbodl nents may be taken fromthe attached clains
respectivelgpisrpteferably en svkaryatie cgll aneremrefietrdly §ivagehrnte qsHeapdrmven more

preferably i b RS ARkl Ry bl Buid d RimARRAET DY 2 1P

conmponent, at least a first helper lipid, and a
shi el di ng, conpound which is renovable fromthe [jpid .
Any medicgmsptvhich fam hegranpfrcirebusieg teroppeund nd:¢pranaseign Assrrding to
of the first aspect the shielding conpound is sel ected
fromthe group conprising PEG HEG pol yhydroxyet hyl
starch (pol yHES) and a pol ypropylene. Ih a preferred
enbodi nent of the first aspect the shielding conmpound
is PEG000 or PEG5000. hi an enbodi ment of the first
aspect the conposition conprises a further constituent
and/ or a second hel per lipid. In an enbodi nent of the
first aspect the lipid conposition conprises a nucleic

Y T T




In a preferred enbodi nent of the first aspect the
nucleic acid is selected fromthe group conpri sing
WoRRM6/06BRNA, si NA, antisense nucl eic acid, riPOREPES5/014074
aptanmers and spiegelners.|In4a preferred enbodi mnent of
the first aspect the ceram de conprises at |east one
short carbon chain substituent of from®6 to 10 carbon
preferably.of 8, carbon atons. In an.

i selectedy (PR D a%é&n& e, GRS P BHNCR: gt rﬁ@% {5"9 fhicep, pigs,
goats, cdwiHbrsdsn pBlil n?:' EBhBAkL! M RERSY. BN f@xfﬂlérhef‘s Edir ik compound and
aspect ’ng am de’is the second hel per Iippl d. In an
compOSlttmbacncmémg tof thehpresant gnvensipe caant bee usét e$ i trgnsfomipg Laggnt, more

referabl! bi qo to the nucleic acid. In a preferred

P %%8 PRESTUDR 2N fir st aspect the shiel di ng conpound
is attached to the nucleic acid by a |inker noi ety
preferably covalently attached to the nucleic acid

As prefegpbly yRed hetsineyiransferangmsgentpls ey pesat svhietiisrswitabls tq ﬁt@nsfer a

compoun]::‘lI ﬁl%‘i‘e ?f‘qur%lg.tzp&o AM@ %Xmg&tﬁéu%gta%%éﬁ %etﬁglcally active

compoun& a‘o‘rdss rd iﬁefrm@eﬁpmfd:raﬁpsu ¢elverehibranerand Ihoreqorefeﬁbw trétkfer such
enbodi nent of the first aspect the nucleic acid is
compound dpigct &¢ll £ SrRVIVELYgisebohRaFins FHEp Qe predqraipl, sl transfer also

compnse§{ﬂy/§eggg ﬁ&g ah*@fﬁﬁ{sofné #@P%&gyed to the 3' end of the

sense stra na pre enbodi ment of the first
aspect t he shlelding conmpound conpri ses a pFLsenS|t|ve

| er or FLsenS|t|ve noj et r )
In a still furibay ﬁél?ﬁc © PFrseRi; W¥?nt]§§p’§c’ie¥§t‘i‘de Qi n‘E‘S&‘ E fgﬁ&a@ffymng more

par‘tlcularﬁntr%HféUﬂin% 4 bak %th%rbléfo gRAIIP Ak tEve WInio¥ind.Mnd fRf Kep, whereby the
pref erred enbodi nent of the first aspect the ani onic

sequence joff sieps isorot aetassardy hpiitet ynd sn pe@sulahnmdumt@rto rbeisegaenderpf steps

outlined 1‘2121'\17]%0{8%)?&%%"] l‘é (geﬁfm% L’;ﬁg& Sf %{]gge:sﬁ%c Ve hf ?sf ilﬁl‘gl\’lded Ina
second sté, aSdondfoRaE beddiding kb ﬂl%rp?bslehﬁ/ﬁvéﬂtfﬂﬁ% pRividedis well as a biologically
pHsensitive noiety is selected fromthe group

active corppeipid suchgpsod Phpsmeeguticall activei Qp)npoond gbpheenstion e be contacted

with the ?e?ldantqi ﬁt %}%{é‘ or%%’nggpqu az{@g‘#pe ol nt(ii'h %éogyy%geﬁ ¢ ?Igctenstlcs of the
compound ahduihe édrﬁpos&'ﬁtﬁr eddordflg an dkh&pradent e@xiéhtlaﬁldthe biologically active

i ndependent |y selected_fromthe group caonprising
compound, Will|be transteried from iopg sidenek the apembrang) t%theF@hwsoI@n op &y pase the

membrang ?Arﬁ%tae&llf 3 &Rﬁfi@ ﬂ‘%"b%llqg '&Hﬁﬁét GellYR :Y'% w1tﬂfn"{hé B%Lent invention

i am hobut yry i stid an acyl noi
that prloxa(m:: arotitacging othé oceliubhad (thé )meﬁlfbrahp,) respectively, rthe Sblalbglcally active

r froml to 3,. wherein the NH + is_optjonally
compoundaegﬁﬁe cgronq according fndhe Rissen) nyertioe pt Hhe Can lipid, ar
contacted,) ﬂh@reﬁﬁ&i{ gfe?&gbﬁréb&gﬁ fis fb&r}rlﬁe@ %]nfi st cc?m?;(ﬁ)lm i s Bt with the

are each and”i ndependent ected e group
cell andt}@@mzmbtano,geismah\;dly myristyl, palmtyl and oleyl. In a
nore preferred enbodi nent of the first aspect RL is
lauryl and Ris nyristyl; or RLis palmtyl and R2 is
In a furthet @¥pect lﬂ)f&hé'f@fé%elﬂrlﬁ{fa{tfoﬁdthe hedbdraat tr@ﬁsférhﬁg fal Bidlo cally active
aspect the conpound is a cationic |ipid, preferab fgl
compounda@@éca dthapmacgutipallyn agfiieo gompoundy rasnmmselqar edraprissg the steps of
t
prov1d1ng etﬁp%gil E%ﬁptpg v e ﬁlrn% "éde n?té&e?§ a%éyfg g&%ﬁu&{ gccotr(? Sg to the

present 11Nenf1b1u o;malaoeﬁta(ttmg bﬁtha theo cemposifien r@d thigboell rapat thef membrane,
e first .aspect the conpound is selected fromthe

respective g& Bs w%lp ﬁﬁsgpt dﬂ@‘?"fﬁ?p thatzthg; %poéltlﬁpdppb Be dormed prior or
acid-N-palmtyl-Nol eyl-am de trihydrochl oride
b-argi nyl -2, 3-di am no propionic
acid-N-lauryl -N-nyristyl-am de trihydrochl ori deand
e-arginyl-lysine-N-lauryl-Nnyristyl-am de
trihydrochloride In a nore preferred enbodi nent of the
first aspect the conposition conprises a carrier.



The probl em underlying the present invention is also
solved in a second aspect by a pharnmaceuti cal

W@ 09p/064782 on conpri sing a conmposition accordi NBCT/BP10h&014074
first aspect and a pharnmacédtically active conmpound
and preferably a pharmaceutically acceptable carrier.
I n an enbodi nent of the second aspect the

In an en@agﬁg{l?l} lj)glr?{n%rarlg!etﬁ%(? (f):rlt %%sfef%n% %9018‘ gélg’ acttlﬂ,g rcfog}rptﬁggé as disclosed
herein, tR€ ﬂﬁétﬂ&f* may edrprike. fudthel @t@p@'rﬁéﬁﬁaﬁ@s thep@éyy B8 @b@@ﬁmgﬂ @&hether the
and nucleic acids. In a preferred enbodi nent of the

biologicalbcastiye &Qm@etmd hes ltﬁeatt@n#etrgd arvch detepiérryreagticsr ioaplydegends on
the kmd'%’n,th@ Sbtuyaﬁe nu&a}fn Oil:lggsg ﬁéﬁé&; ?ec¥(§8£ ft§‘;t§né trﬁ&hod and, will be

readily obOId0s i the obPYskilRNAn thiNdt.anth wildAn ltire pregpne fr@efithsh that such method
enbodi ment_ of the second aspect the _nucleic acid is a

is performge ep pBY; 8911 Hisetce PEBaR ENY OTEARBMASACTORd NIy ¢ he
functional nucleic acid is selected fromthe group
conprising RNAi, siRNA siNA antisense nucleic acid,

It is to be okyowkedgaptiatransa dmdhes pénatgelinrentsthel shiaidiagtn@hmm tittached, as

the first d the second aspect the.first h
describer ihgieh 90ty i Hec SBRURGS RBIaTDIY PREPTSLi psetBat i gy present

tiod, BEe qg Hodldghighosphol i pi ds and steroids,
inventio ? g&f 0 eP th 1prowso that the first and/or the
second helper I|p|d is different froma ceramde. In a

referred e irst apd e second
The presBiogenteais iRAGE THerGH bE ool par tPISVECHENes P cxamples
from whllch Fﬁ'n@héf FERARE EmBoAiE&HE @ﬁ@éhv%ﬁ@gast d‘f&h@fts@w@lt GRRRGbEIAY be taken.
2-di phyt anoyl - sn-gl ycer o- 3- phosphoet hanol am ne and
hﬁﬂepwiwubﬂMJeyl sn- gl ycer o- S- phosphoet hanol am ne. In a nore
preferred enbodi nent of the first and the second
aspect the content of the helper |ipid conponent is
Fig. 1 fromiakauthe BQSi@@éSI%@ $fahe balbhictihidatcoding td the peasedtahvention;
l'ipid content of t conposition. In an even nore
preferred enbodi nent of the first and the second

. aspe 3 . .

Fig. 2 fr om&}a v}shcﬁ g)grﬁfie%ﬁktqﬁ\? oiegrg 8?@ %gzﬁ-n {e W(ygch]cig %895%1@ starting material
enbofbir e syrhesishef fher impopudds feortieg tudthegireseht tnvention, whereby
lipid is b-argjnyl-2,3-diam no propionic
aci dSUQR SHPESiE i e wyPrding @iths PRRRAECan dorqribed Iy Hg &3, 713;
hel per lipid is 1,2-diphytanoyl-snglycero-
3-phosphoethano|arnine. In a preferred enbodi nent of

Fig. 3 the ddpigs the d;ymhes1$ o Oholayb-pelotityldmsint i ywihich iis abOimpoktaht starting
and the .hel per_.|i is b5 nnl?bof the overall lipid
contBAter f N IBE PESIH IVt enbodi nent of the
first and the second aspect the conposition further
conprises a second helper lipid. In an enbodi nent of

Figs. 4 —Phe depigttharsynthesis secraczimgdidemirtve pfopiagtic acidAbpalntityl-N-oleyl-
second, hel per Ilgld conprises a group which is

sel ¥ fmgﬁdoﬁ OGFoUp S ATUIREGIRRIPREy ki Ny N
t
abodr i HBl BBt RGP g e Ml BRty T SR R g

to 5999d&£hmhaea preferred enbodi nent of the first and

the second aspect the helper |ipid conprising the PEG
noi ety is sel ected fron1the group conpri sing

. | , 2-di 0 - e 0 1, A .
Fig 10 5 R e e R PRI ELACRBLA T AN atemative
nor ecopipenentr éa b evtithesig oﬁfthdz heatibmnic stipids chetdrdingewo it present
aspect the PEG noiety of the helper lipid has a
nol ecul ar weight from2,000 to 5,000 Da, preferably a
nol ecul ar wei ght of 2,000 Da. In an even nore
preferred enbodi nent of the first and the second
aspect the conposition conprises as the |lipid
conmponent b-argi nyl -2, 3-di am no propi onic
acid-N-pal mtyl - N—oleylanide trihydrochloride, as a
flrst helper I|p|d I dlphytanoyl sn-glycero-S-

g - o




phosphoet hanol am ne- PEG2000. m an enbodi nent of the

first and the second aspect the content of the second
wWhedopee9781 pi d is fromabout 0,05nmol %to 4,9 nOPOE/EP2005/014074

preferably about 1 to 2 nol66 In an enbodi nent of the

first and the second aspect the conposition contains

fromabout 1 to 10 rml% nore preferably 1 to 7.5 nol %

and g@n%%&spﬁﬁfaﬁfeﬁpa{t )fn?he%cpr e( e%r gﬂﬁ? nsg'ﬁfgﬂe%g (%fe b?tf zﬁ%myl -2,3-

Fig. 11 PEG he cer an1 rre

fir Sﬂia&ﬁﬂoﬁrbploam&ﬂNaﬁemgﬁyl-Nhﬁe}dehﬁm alihiy@rocBivrided PEG
is PEG 2000 and wherein the content of the conjugate
of PEG and the ceramde is fromabout 1 to 7.5 nol %
| t i
Figs. 18!  Bfe SR PERLAS LRRY. BRRbIaiond Moidifé’lo,the prosen
PEGS000 andenher ena’n thehimpaoind feerttrusiontdnd lighhpregaitre hofmogenisation,
PEG and ceram de is fromabout 1to 5 nol % nol %
wher eby t FRSPEHYFES 2he content of the first |ipid
conponent, of the first helper lipid and of the
conjugate of PEG and ceramde is 100 nol% In an
Figs. 13 e mixbti?Bentiemétstthe résuttsif aaWbstetre Biw conlysiasamdcthe titpact of different
functional nuc| lC a I S do tranded
rlbonuclef@lgﬁ? g?EGﬁmPﬁE“@ﬂﬁw ition further
conprises a nuclelc acid, preferably a functiona
nucl ei c acid which is nore preferably a
Exampledh b8 wthesis afiNeoleyvi-ps b ) INecs 1shi ieIf 31 ably a
nucl ei c acid sel ected fron1the group conpr|3|ng RNAI ,
si RNA, siNA, antisense nucleic acid and ri bozyne,
N-oleyl-pafitgloymfifeeisedrabhiyortadne st matiab forahe RYANpotfds according to the
cationic |FPId is fromabout O to 0,075, preferably
present inveghipaybg Neolog-pabmgyhaniag ¢asviarprinsinie, heetathgsised as described in
US 6 39?7?337 h% es%?ctﬁygo ﬁ%ﬂ&[ﬂscﬁy ﬂed{plcftg& ,I?rﬁ%:feHgg,?%}d the starting

rst Tiprd co Sohent and 1ea
material mfoldylh amliived @ftechniqal geadans bmvldebayséll & Klulag AsonpbyRGf this starting

[are present as a dis
material lnhgaérphaw@tpaaphw SHHD B

AR 4 RGRECS

of amine ﬁh
eas one o

s fepktSind

per3|on i n an aqueous nedi um

iy 9 2040 %h@fhfﬂqelax 80 4maf theanaterial consist
ﬂeﬁ’éog fglo{ﬁ’ 'ﬂ%héaﬁlqg rggltenal as such is

I pI ds and/

obtained c fiopo uplldnﬂ Sgomk@@spr ésmbimr@ otk 0 Ioldyl ommme &anllatlebromohexadec ane

bl e, sal vent, wher eby

(palmltyllg;@pga
120° C fo 80 minktet 2R YIFIEHE

Invention Is a

preferably the solvent

w&lésrk{ml%ﬂ@agm&lpan@%ﬁﬁﬁrsxeﬁgn@t #edh sfartpgrmaterials at 100 to

RRkem underlying the present

so solved In a third aspect by the use

of a corrp05|t| on according to the first or the second
spegt anyf c{u e of a nmedi cament . eThe

Example nvention

asbL S

......

sol ved in a fourth aspect by the use of a conposition
accordi nrgbﬁto the first or the second aspect as a

A new synthesisfhas bieery pergeived blyrthfapresam duiientontin gbnnelatiort withtthe compounds

ct Lhe .transt

sccording ARG Rrcht LAl oF o ponESELa SR P the finding of
the preserﬁ: QivadnkdriiBRat thé Righ Andiglh bof indhefies ?@Afkcﬁnﬁfﬂ{@'@ah@%ﬁ% transferring
pro

nd nore preferably a human cell. The bl em
agent prepmqé brsadrep thie stertoxgameteliply decordinglys the ractien stads hging oleic acid

having a gl S BSRT PR Yy 88 LiTRAD S a1 b iecFipe pvy ol acid with

ethylchlore@iiatd, WK ahd (CHE1LSAd re@étn@%@ﬂﬁ@rdb\/dlﬂadrhﬁmteh%aﬁfék&ll@éarbomc
the menbrane; provi ding a conposition according to the
anhydridef witl thewadecylenins Gralmislmie) hhwing aainec puity o2 99 ¢ s siown by
conpound and/or the further constituent; and
contacting the cell or the nenbrane with the
conposition according to the first or the second
aspect. In an enbodinent of the fifth aspect the
nmet hod conprises as further step: detecting the
pharmaceutically active conmpound and/or the further
constituent in the cell and/or beyond the nmenbrane.



The present inventors have surprisingly found that a
very effective delivery in in vivo applications of
wWoe@boswrsaci ds, in particular small nucl ei c acPAFEB20$014074
as RNAi, siRNA and si NA, ca&h be achi eved by using a
lipid conposition conprising at least a first lipid
conponent, at least a first helper lipid and an
h 0 u vi,des
with L8l S8 TIECRSRAME tp S50 8 bRl AR SR (G oot os 2
uﬂouﬂaﬁmxygannﬁsahd.biodistrlbutlon of the nucl eic acid
containing lipid conposition. By this nmechanism it is
possible to target sites within_ a human or ani mal body
The mor¥\BttailePleSetiBOREROLY QﬁeyouElﬁ{Egtlﬁt}ferfgm\Mﬁ site of
adm ni stration of such pid conpositiSn as the lipid
conposition is not imredi ately absorbed by the tissue

Svnthesis BF NV de he injectiqn site, usually the
—X————%#éiihéhﬂl a e vascul ature when an
i ntravenous adm nistration is perforned. The shi el di ng

8£Pound as used herein is preferably a conpound which
2.62 mly %Ismth pmfvmfmame acid eethyk iestar aire tdissohviegi th 30 ml anhydrous

S e
cooled toPtOPA a&lﬂﬁoﬂﬁﬂb 93 H@IS(28 fmrh 68 ofAEI8YidGhd 2116 Inhlr(BG ShrR6]) irhylamine

vascul atyre into which the |ipid conposition is
in 40 ml grhydequs shishloraraethiane arecadded dropwasertngpn %ﬁezmnggw&hs 30 mpnwigs. After

not
s g GBS O DOFET) 555 ) Rl o
CHCI; isitapidiy eddedadropwist i ame thél néixturd/ is"geREQ anidom tdxﬁt&@itﬂtre, or 2 hours.

hi el di ng conpound acts as an anti-o n n
SubsequeplfBe AGIIGR S UETIoGAER F s BGULAD BOUHIS: Bychaly orBanic phase dricd

over NazS@Q Qﬁ‘&“tl?e'@o%en& h&REVed ﬁstln g%‘ﬁr}I g\ﬁaﬁ) {1a t, Hé %sﬂﬂ%gs re-crystallised

onmpound forns a cover coat e uces
from 100 wrdcatvae arle2d {22 hmnholp cmmspuqnhﬁg tol oyiekdv1898k lo€ afcolourless solid
bi i,jnteraction with its environment which 1 Lupon
is obtain gdn1n|strat|on of the |ipid conposition, such
interaction is usually preferred at least to a certain
extent so as to provide the delivery. Another
Synthesisefd%palmitybelewaimihe {#%¢ observed efficacy of the
shi el di ng conpound seens to be based is the shielding
of the overall charge of the Iipid conposition and in

20 ml IM{AATHE N @hierQlre HfdRideld RinderC BRPRiefti g8 8 inCOIN B MHAEk-feck ﬂask having
nucl eic acid, preferably a functional nucleic acid

a droppin&eﬁlpmldamlea é@ﬂawaﬁqnclms@r @desubsediiently asjoRnian of NA9eg16ﬂ5 mmol)

pmito e 80818 i 1k BAS00 00 B Bl REBSRE et
for 2.5 hoﬁﬂsgeﬂﬁﬂ arbHenOmOf M@A@H@fn%ﬁerﬁ@&dﬂ%ﬂ ah@#Tuk BE £t ahether 219 hours.
the lipid conponents. In connection with the

Excess hyerlég éﬁ@em@&% ypiag 6 M NaOfhupder awh@mcedlg@mdnme pxeclpltate is

0 I
s o$ TR SHEIARACSOGCORREL 3PS PSPl RS qmvine
organic pha:snp@imd oWeb rl*ﬁzﬁ()efaﬂaﬂhbysohtehe rahowelddisiey 6oaRey Reasteesr. The
resid not ﬁ ¥ E&g& |é surface or on_the nol ecul e

sidue is grysta 0¢ gﬁaﬁr—é efr 8d3 ehiel arne) eomerpanding to a yield

of 85 % oft @olsme%s Eﬂ'sbéﬁiﬂéyéoﬁﬂ%é’m&ﬁéd hydr oxyet hyl gl ucose

based pol yrers, pol yhydroxyethyl starch (pol yHES) and

pol ypr opyl ene, whereby any of said conmpounds

preferably has a nol ecul e wei ght from about 500 to

10000 Da, nore preferably from about 2000 to 5000 Da

It is an inportant feature of the present invention

that the shielding conpound is renovable fromthe

l'i pid composition under in vivo conditions. Such

renmoval exposes the other conponents of the Iipid

conposition or part thereof to the environnent such as

the ani mal and human body, and ultimately allows the

rel ease and delivery, respectively, of a compound such

as a nuclelc aC|d contalned |n t he I|p|d conp03|t|on

Y o "
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PEG is due to the fact that providing lipid

formul ations with PEG which is also referred to as
W@RBgloed78DN, often results in an inpaired funcPCDRERL005/014074

delivery of the nucleic aci28l nol ecules to be delivered

by such lipid fornmulation into the cytoplasm The

bul ky presence of the PEG at the |ipid fornul ation

i mpai rs the endosonmal uptake of the |iposones

typically fornmed by the |ipidln one enbodi nent, the

ExampleBi eSgntigsis @fiBoiDhp(Enme [-Ngﬂlaﬂﬂfﬂmbleﬁﬁagi%ﬂﬂ
conprising PEG HEG pol yhydroxyethyl starc pol yHES)

and pol ypropyl ene, which is attached, preferably

521 mg QORI N—élE%l%‘ﬁﬁﬁ?llaﬁﬂn inCRJ ﬁmalgl?%dﬁ%ﬁeﬁﬁ?lﬁ{)ﬁ)% ane are dissolved

_ Interact’s wththe Tipid conpoun presen
in a 50 nYjrobndabottsnp Besk angi 289 hp b AMmeI) EEDY amwiadded: Subbeuently, 500 mg

e e AT e
temperatifeCrdrS20liHoliRY. erde 610604 he tfdnEﬁ:fr_e@ akiersd bl Eiichlf];l:bt?%eethane into a

. ceram de is enbedded into the lipid fraction o
separating fgpgel cedpuashed dhrep rtonesr with\20f ol el No Gl heach jand tonké piith 20 mi

. first hel ipid and will b .
satrtcd EEE Yo AR, 586 i o RE Il Bl i s i o ot
evaporat@(@ig) 4RtA feltrvitlaviBedudiof] is YhRmet Rehicels a6t Bt tbﬁpﬁrméa In thin layer

e

rel eased fromthe |ipid conposition, so is
chromatograpBy ¥sing hﬁ@%}«?{e.thm?@?aécf of k1 aily of Bi7) veasiobdevedit, the in
vitro conditions allow for the desintegration of the
lipid formulati on and thus provides a prol onged
Examplel4:f eSymthesis of BoccDhpiN-palthityleNigleyWiangidef#41he i pi d
conposition. In a further enbodi nent, the shielding
agent is attached to a nucleic acid contained in the

lg Boc-{)hm&?mﬁﬁhﬁﬂyﬁm-&éylaﬁﬁﬂgir?‘gé/ﬁﬁ)%lﬂﬁ Irvﬁeﬁ‘ée gﬁts%l%cﬁ 21? &ah dhydrous

) e shielding agent 1s cova
dichloronyetleaneiin aa%0 thl rowst-bettarh dlaskl 3 ntl iethglamine wadcesdded and steered at

nor ref er .enbodi.ment, the |inker |s designed such
room ternpiafurp @&%%?&%ﬂasm{am ¥|°8§§rg'a‘?fj (B Fac o Awed that after
4.5 hoursethe Gefidlioh! SMhe RtAYAL Iprétliict Rya8 oRiPIETBd. e %’Hﬁﬁt components were

organism In a preferred enbodinent only a certa
removed e p ceiptysqyaperatar rad theresidge dc¢htoingtograpbsiphifipd usingldd g silica gel
At hr h linker. Wthout wishing to ..

60 (Merchy SR GBIt P! e o ot IRGE, ulgir' i gradion

consisting dfadthyladeyaté, eti@/ldceiafe/metHans] Al and dicBidiombintndMEREHINS]. 576 mg
formng part of the |ipid conposition has to have such

(0-85 mmel) BeewlJapniralmitdoN-pleslwnide werscobtainedsas aayediomgvisone oil.
to said |ipid conposition. Preferably, the portion of
nucl ei ¢ acid nol ecul es ranges fromabout 0 to 20 %

Example S0r Sypttrsir ab! ionie§ BéiatNYpalmityl-N-
from6 to 10 % Preferred contents of nuclerc acids
havekyl-apdel{#3] di ng agent (which is also referred to
herein as the shiel ding conmpound) are fromabout 0 to
3% 3to6 %6 to 10 %and 10 to 20 % whereby % as

576 mg (@82 dnmnl)tBosDppNapalaptyl-dholethamidghoere diseIMeaEsert ml anhydrous

licati if not indicated to the contraqK is mole

. a : :
dichloromgghhg fya || P el roradbesoms sk gne-240 i 68 Regeol) IR and 403 mg
] D )| h § I j ._Whi ch
0 e O B R dnehhr et OHE, OISRl il steoned
under argonrateospheteat roomviemperatme fari20rtsourd. Subsefuertlyethe dichloromethane is
enbodi nent ., the linker i.s forpmed si ngl e- st randed .
removed By R At Blapoial o cie residuscimn g W MRED s garredinkt a geparating
nucleic acid is typically as follows: ssSRNA< dsRNA, <
SSDNA< <dsDNA. Such stability variety allows for a
specific design of the residual tine of the nucleic
acid thus nodified and the |ipid conposition,
respectively, conprising such linker. In a further
enbodi ment, the |inker can be fornmed by a
ol i gopepti de, polypeptide or protein which is cleaved
by proteases present in or under in vivo conditions. A

Y T o



preferred enbodi nent an anionic noiety. In an acidic

envi ronnent such as an endosone, the charge of such
W@i06n6w8ni ety i s changed. Because of this, tPEI/EP2005/014074

interaction of the pH sensi2?ive linker with the

cationic lipid contained in the |lipid formulation

based on electrostatics is al so changed, usually

reduced whj ch r ts N -eve: Isco Inc.
product was suegu R PR B er pgRidEr By (AR Rerieyes Tco Inc)
using hexdrePf15QPRE b ERen. 694 ehef Qr6TUhaAbI)arvrrefmnsletg iort yigld aftv@ % of 2
I'i posone becones devoid of the shielding agent and can
colourlesstvingoueoidmas obitefpact in the cell. This kind of |inker
conprises both linkers which are as such known in the
art and new linkers of this kind, i . e. having this .
Example §i NSyRihesR260 BLAZB{L2c5 diakinbmropbinic midN-balmitil-N-glevl-amide
any 11 nker whi ch has a charge characteristic which
al | enibydivehlorided#6t o react as descri bed above.
Representati ves of such pH sensitive |inkers conprise,
but are not limted to, oligo(glutamc acid), )
694 mg (O61 IRRBENRLIRUES] t@RAB6-FE-hiirehe,3-diarminopeogionit acueNtralmityl-N-
acid. Both the coupling of such linker ta t

he .
oleyl-amids}i wéndi prgvidgeé mndein argon tmAENETO Ik 2 on M miogeh flasageording to
| nt0 el din i ' ﬁ)fiﬁl% wRARRdunder argon inert
Schlenk a?@%é?t%g}f lgsqqua?flgiag(?{/ht@@tsﬁgr Péﬁne. ding agent is s ,
gas at rooﬁﬁ&éﬁ&be?&uﬁhaf’f@? om @Suxl‘fshv_hgleﬁy produbiepracipitat®h els _em_nmhgnsjand partially
used as the first lipid conpongnt in the |i .
as W%-lilmomblsﬁ@mdheééb’éhoaiaﬁgr eyt ﬁ%?@gm ATRE shirBlsfionaf di reaction
. is al ; ed AR B 6525 Uy 8ng Q8hAlaHbnents were removed
(thin lay fa%°&1§fr°§?%é§?%f‘?‘ﬁ§4épr esen?rpgven??onfca.n, as depicted in
under high' €acudn. @89 g (OSGamded) Aargioykfpiiammopropiope) pgiflNpamityl-N-
group formed by the Rl -Nconpound exhibiting a positive
oleyl-amidhwergeobiainedyas trihykeehlgridiip i s particularly suitable to
transfer biologically active conpounds over a cel
menbrane and preferably into cells, nore preferably
Example 201 Sntlkéid o N-thagl-nyristyimatse{#Iinvent or has
surprisingly found that the transfer nediated by the
conmpounds according to the present invention will be
18.54 g PRI0" C})”‘Fdo\ie&ﬁ&ﬁﬁl%! Uur fandifs, 8138 gggaoaiﬂnyolﬁwaﬂes and 50 mg
onpound”is a nucleic acid, nore Bre erably si RNA ang 13
tetrabutyl sinhioniAs jpdib«TRALY wereetispraded i 106 &l aahygrans ML 53 pQ0 ml 3-

to g saturated aliphatic radic ORt.aj i -
neck faslp g Raiich SeenF ety S HedBbnfyB BLRERRT 58 ThAtCD fume) 1
bromo tet?a(%%'inqm Rell PG divkatk wbre plaéd dropwikeat 2005dD over a period of
radical containing from8 to 30 carbon ato

110 minutssrendithé ngxtate Wes stectsd dorangBics 3anhoyrp iabig)ﬁ KEjig- 6). The solution

respectively. Thus, in r-af e ; ' , t 4° C
v ol e P PO TR0 e .
over nighf,ex{rﬁlrl_%nfo%@ ahdwas aaskhadvigng Lo Bevid atthanol. Sebsequently, the solid

non-Ilinear or straight chain al kyl groups., Preferred .
was re-crystabisghtiosndPA T8I ROl EhE oS AT (ke c/Si Were obtained
. carbon. ato r r ' . L dniBdd/ht —18° C,
wic s PR A St 08 11 E! T bbby 1 . were

sucked offr @&Eheodibk it adwpshed onitlaicoldf MOBE 8796 £3(21cmmiehrof a colourless
_atonms, whereby the nunber fronL§ %ﬁ% 0 carbon atons

crystalling eplid werepbtaacd GAHEPOBINE 1 ST 4GP %ornming the
backbone of such branched al kyl group. The backbone of
the branched al kyl group contains at |east one al kyl
group as branching off fromthe backbone, with the
al kyl group being defined as herein, nore preferably
with the al kyl group conprising short chain al kyl
groups, nore preferably conprising from1l to 6, even
nore preferred 1 to 3 and nost preferred 1 C atom
More preferred are branched al kyl groups containing 12
to 18 carbon atoms in the backbone with the branching
al kyl groups being defined as in the foregoing. A
particularly preferred al kyl group is the phytanyl

I




used herein, mis any integer between 1 and 3, which
means that mmy be 1, 2 and 3.1t is to be understood
WO b@b/069782 conmpounds according to the present | POUERP1005014074
are preferably cationic |ipBtls. More preferably, any
of the NH or NH2 groups present in the conpounds
according to the present invention are present in a
protonated form Typically, any positive charge of the
conmpound according to the present invention is
Example$:pSynthiesis obBot-DapliF me RN danifyl-N+niytistyl. anfide #gini on
can be a nonoval ent or polyvalent anion. Preterred
anions are halides, acetate and trifl uoroacetate.

715 mg Qﬁ%@?fé}é}éﬁ%ﬁ-ﬁ&%@&jﬁ@i gfeg?n il gél%cf/g‘l Y5 glrl éﬁé&cg-glgs gi;:léloromethane
in a 50 rohemddestoni Jask assé20 alg (177 aimol)ERDY ivens Qdﬂé(bi'ﬂleaﬁiiture was
steered af (RO tommspatey A RGeS S BSqateh R SebHORGE GhbmE (1.68 mmo)
N-lauryl-Hy@is89bhhd % Bl Xrﬁlty&RﬁE am%rmbﬁan@wsi ba8) A d%alaJr 1§e within

one or several negafive charges, although 1t as t
60 minuigs KRigwiogpdlfdr tifraactmhdlm&' ef 20 h(mhsat@escr}fem tveas removed by a rotary

S T T T e
was thorcW@BB/ Whdl@d bt @1 NHE] bhd sAORRIAINAICOL sd18@&H, the\Srganic phase dried

asymmetric C atoms. It is wWithin the present invention
over NazSﬂatand i pelysiibremavad by didrryotvaporgterc difBozind ai @w product were

ovainot §1351 Q3ERBRER . gl ronkoBBEAY T AR KB 50ty i
hexane/ethylaeﬁaﬂe as _URAL. 607 ngpapurt produdt WaBPBRINIIRS cOlouklessPadl vixtous oil.
nposi tion, . whereby such conposition congrlses a

Thin layeé ﬁlPrPP@FOgr@HhYW&% heyapsoathylpesiatosilcprovidedip 8o ok @F8rred to
herein as |ipid conposition the conpounds according to
the present invention are also referred to as the

Examplel%: pi SymthesioofBéd-Dap-NolmivyENrmyeistyl smidefio] abl y a
liquid carrier. Preferred liquid carriers are aqueous
carriers and non-aqueous carriers. Preferred aqueous

0 NS S f y
007 mg g%r Er%ag“%ﬁ uffer 15@%?%%@%31@?%9 %geré &IE I ol ogi ca?3 ml anhydrous
dichlorontstifahe rin Qtﬁoemgtdundfhdﬂtphyﬂasm (0ip. 6al3 Hﬂldiethylannne were added and the

tratlon ef red n ous carriers are
reacton 3T GEH a6 RO EPUEY 5 4o i 1061 o GRS Werhagved uing
a rotary @ﬁﬁox’éﬁi&tmﬁwh@@égldue%h@ Q%ﬁé’ﬁ E?'cﬁﬂanﬁ&o@@plﬁpﬂﬂﬂg m’)l S8¥ica gel 60

, any water m sci bl e or gani ¢ sol vent can
(Merck) Vpllth héxqmeésthyd@cet&f,@d 1. (The |psoctu@t bas gbitebby ewMgnaﬂmt d;dnslstmg of

ethylacetagé; n@@ﬁbfoﬁﬁe@a&ggé@ncf gfgl&o ultlf %ﬂlﬁtﬁ%’i 3ﬁe§7§fﬂ£?ﬁ 6& mmol) Boc-

Dap-N-langhposiytistghaaiieorde 8btained b gcliyvasie Riscbivant i on nmay
conprise one or nore helper |ipids which are al so

referred to herein as helper |ipid conmponents. The

Example :l'ﬁ @%&tﬂés&' d %: W%ﬂi&é ;'Qegcqi eE| dsacflti Rﬂ]auryl—N—

Phoswh@dtvPamidep a1 0pr ef erably di - and nonoester of the
phosphoric acid. Preferred nenbers of the

phosphol i pi ds aresynt heti c conpounds based on the

572 ms 954 Y SO GRNORLE XL ABE AL LSERHTERS, g s

dichloromptiahe u:mlaaiOl il preiidiotteth Biskriddl 62smgholess tnﬂﬁélb EEDQ and 311 mg

icu referred hel per |ipids ar
(0.655 marpth Bt A3t el Gl e odicsion eSS @i o Pl was steered
(DPhyPE) and
|, 2-di ol eoyl - sn-gl ycer o- 3- phosphoet hanol am ne ( DOPE)
Particularly preferred conpositions according to the
present invention conprise any of b-
ar gi nyl - 2, 3-di am nopr opi oni c
acid-N—paInityI-N-oIeyI-anide trihydrochl oride [#6],
b-ar gi nyl - 2, 3-di am nopropi oni c
aC|d N—Iauryl N—nyrlstyl anide tri hydrochl oride [#11]




invention, i . e. the cationic lipid, and/or the
hel per |ipid conponent is present as a dispersion in
waeocanerssrs nmedi um Al ternatively, the conmpounpBCT/EP2005/014074
according to the present iBdvention, i. e. the cationic
lipid, and/or the hel per lipid conponent is/are
present as a solution in a water m sci ble solvent. As
ic bl agueous nediy efigr ah! PN R AHAOSurated NaFHCO
organic p ??r“%?gg ° XP%%Q ﬁ%&%?ﬁ ¥5ﬁ9¥ed. Preferred wat er ?
solution, (E]Fi&Pb@rQ\@SU(H %ﬂﬂ&h@ﬁ(ﬁvﬁrﬂyem(wetbm awbfagh e‘fapgmt?r. The éaw product
onbgenous phase with water, in, any.r . Preferr .
was subsegueibrms ey chahysbromaioertept (CoRELSh Kefioves fed e using a step
i R a RIS bPR coldRFiessPAsdous Wilawér obtained,
gradient %%X%A%gggge%%gqq g% @an t hujs be present as or form
correspontlingas ageld of 766 to be acknow edged that the
conmposition according to the present invention in its
vari ous enbodinments is and may thus al so be used as a
ar | G@b. 08 3L JiShindptopidfid A N-1HATEN-mPEistyl amide
E"a‘m"egﬂa.%ﬁﬁﬁ Ta 33%8213t(|hon %Jﬁpri Ses a
phanpiegarédhtalide/[#d] i ve conpound and optionally a nh
rmr . ar.r.Rntable carrier. Such nharmaceuticallyv
acceptabl e carrier may, preferably, conposition as
511 mg gfﬁ.? CLLPSH ST idd ”Ma-.sda-[ﬁtdrgﬁypt 8.diRBin8pPicnsE Ge@SNdauryl-N-
arnaceutical conpositio provi ded that i S
myristyl anfigseeRrprevidad uady acgorbinre?3 o atgerflask apeprding to Schlenk and 10

1 4 N HEA pbrnb o M ESE oG RBlE BBl g reom iner gasa
room temggfzaﬁe% zﬁﬂsﬁrgp%g{égg %H%%I%E?fdiﬂﬁkﬁva@ faeimgUatopAsush partially

€ sane as t ituent of the conposition
wax-like sudiziofroinrttye salutibe afiee én8 honkse Hippw sompletian jof thsy waetion(thin layer
any biologically I\ve d. .00, r b ,
cromstogigPtath jou o AE YSOBATTRIE o S ol B Lot wer
removed inhlel Ath RRRh! $3Phle: (OBARBRPtighrial iagiiopforiontp auiddN-Laury!-
ang or- biologically active conpound are preferably
N-myristy elridé @athé fam ofthe gni-bydrocldapdé werepbpiped. des, pr ot ei ns,
ol i gonucl eoti des, pol ynucl eoti des and nucl ei c aci ds.
Preferably, any such biologically active conpound is a
Example 199 &yn¥késts HBSIEHs(FRIoREN BuryIe-mh@i flei [#12

ure neans to I nclude nol ecul es that have
at | east one negatively charged group that can

| on- pai ith.th Sjti f o .
057 ms 4 358 Eocto 35 R B BLA AP BRI i ometbanc
50 ml ro@dtﬁaéu%h ﬂbil@alﬁ] 2SS alg ﬂmmpm_abl@ewtaﬁtddm @?itg; 8). lf[éhre] mixture was

oun y any eory. principl e, e  posi C e

steered atgpomtemperakise forofbmjnuies and sybssguenilye %ﬁ@f’e‘?é Z@t ms?ﬁ Himol) N-

the.overal.l St ' I, DI SO ;
g 51 TGP ST 4R e VBt RUEL i s
manner wiggial 2V ediputed X fierch reattisutiiae of 20 doutshhe bolwbrdgiasakmpved using a

active conmpound. Apart from.that, ddi ti onal ..
rotary cveRaSTPT oo AMaRGEP HRPBTELE I & 1) MIETEP 2 ERalng fingel. The
i Ly if 0 MeSorghilb PRase dried
wion (IEBEETOBIA U] SORDERRE, A NTOTs il v i
over Na,%0, imttheasbant riaviet psing a tokasy levariogaters 11780 ghef dyavxproduct were

) Szoka FC Jr. ;. Biochem stry: 1996 Q7 18).: 4.
obiined WHIR. s PRI LE I P ERRLY Hh el Ry bl 411 as chuent
1377 g Ig.[rE 5)@9&’!.'1(:@ D WAL RC ESurlidsd M drhi Escd @€ Bite ThinOfaybh €hromatography
rior art the conmpounds according to the present
using hexiane/ethiylaoetater el jgavet 2 By 5% suitable for the various
pur poses di scl osed herein and are in particular devoid
of any increased toxicity. A peptide as preferably
used herein is any polynmer consisting of at |east two
am no acids which are covalently linked to each other,
preferably through a peptide bond. Mire preferably, a
pepti de consists of two to ten amino acids. A
particularly preferred enbodi nent of the peptide is an
ol i gopepti de which even nore preferably conprises from

I AN I A NN e - -~ o




and such further constituent as used in connection
Wi th the conposition according to the present
w0 pwensd78n are nucl ei ¢ aci ds. Such nucl ei ¢ aci BGT/ER2005/&14074

ei ther DNA, RNA, PNA or any2m xture thereof. Mre

preferably, the nucleic acid is a functional nucleic

acid. A functional nucleic acid as preferably used

herein is a nucleic acid which is not a nucleic acid

coding for a peptide and protein, respectively.
Example T5:65¢h{iRSis fof BotIARN |-pl@myestyll andde[ZBRNA, si NA,
,_antisensenuclerc aclds, ribozynes, aptaners and

spi egel mers mhlch are all known in the art. siRNA are

t erif e I C n s

1377 g iﬂ%éhﬁ gﬁ %ﬁ%ﬁg%§Y|ca?roﬁ%%gfﬁgggg§og%g%dn¥h§§gwhou
dichloromBBhee i QSOtrMpﬂoﬁﬁdl-bytt@ﬁ Iﬂaslst6 o ditigdarbine vedre addhdcpn@Nde mixture

was steereijtgarlttJ rgto;g'?eﬁrﬁhglragrgrpffggg é-b%;;eé( %}E %EP érokirieec%‘gp@{eﬁ%e&gr@%moved
using a ro?a?% %v%% S£br ahd e re Pﬁ‘e Gas ?ﬁ!ﬁﬁéﬁ by cl@r@ﬁﬁtc%@%}']&afsmgtm g silica gel

er, typically nediated by Watson-
60 (Merckb aﬁfh lrmﬂane/ﬂt@ylaﬁbtetesﬁtr a’ﬁm pmdur:hwgs d@tﬂdluémgtarsémgamm/&on&stmg

of ethylac%tq, é}cho‘; %S 3 e@pleqa.l %ﬁ&%’t 8?’%225?%&1%2(@ ?tl }] am-nol) Boc-
Lys-N-la 'ﬁﬁ/ﬁ){t lsﬁhﬂe Jeurd bﬁtaﬁfeﬂ% detow¥A vighes bllasiveell as 119 mg of a
Ssentd a

y Identical to a stretch of said target
mixed fractionl ei ¢ aci d. The si RNA nol ecul e may be fl anked on
each side and each stretch, respectively, by a nunber
of additional oligonucleotides which, however, do not
Example £ ﬁ{ésisyof'iét¥§-ﬁo@ Ba%SmPRIvsineIN- 20ty 1-N-higkistyRbAlid 814
€ sane design as sI RNA, however, the
nol ecul es are significantly | onger conpared to si RNA.

556 ms L) oG- A ETLip DL Ry, i ) i

d1chlorom%ﬂféﬁ§ a8d 208RES (R9B] niws]) BEDRend! g3 Whig (0.4 emani) Bec—Arg(Boc)z-
based on the sane node of action as si RNA and RNAI |sS for 20

OH were sl usdausteesinge(Figy.9). Hae gpxiyEsy Wiah sfeRied i Zppgrigiperature for
atent, a I

hours. Sul n&lgr ﬁ% db(%ﬁ%xjs g}%tlfag %ﬁgpéﬂ#ﬂ@gﬂgta:\fgfag 9&5%?%% gg{i E% residue

was transf@@8 Wigh SOGAPMIBE iatvya Ed:}iaranmglfammldﬁhe ogaticg@ase was thoroughly
nucl ei ¢ acids, as pre y sed |

washed vl BarIHbERd SHRT< NAHpOH S0 06 o8t DR Qe ihe solven

removed ngr\t@%\lgrrot év%ﬁbr%{&f 488" Ade Yrddact Shas Ui@%quﬁgﬂ}e%ﬁﬁed by flash

exce ion o phosphothloate coupl ed

chromatogﬁraph)s @&ﬁbxﬂab}y Retieves [sdedna) sing mh@mn@!@mylaget@tms;epagradlent A

coouressontionunl Wi RS i EDRE 4 B Pborrespondin to 75

% nucl eoti des. Exanpl es for thls ki nd of antisense

ol i gonucl eoti des are descri bed, anong others, in US
patent 5,849,902 and US patent 5,989,912. A further

group ofnfunctlona] e ri.boz (ﬁﬁdﬂonde

I 1] ne=IN-1¢ £

conjﬁfﬂlng of RNA WhICh baS|caIIy conprise two

NI The first noiety shows a catalytic activity,
wher eas t he second nnlety IS responsrble for a

130 mg QS el Rt e SRR P e HEE VAP i gide] were
prov1ded gécgl 10 B M1 Seoh RS é&@?cﬁﬁ@to Sdhll’énk%ﬂ)lObM 4 N HCl in dioxane
sation an tson-Crick base-pairing of

were add@B&EnI 9)aThy noistunt wae Steeareyt untlereargoie inetif gas 4% tepnp tenppegature for 24
two hybridising strands, the catalytically active
noi ety may becone active which means that it cl eaves,
either intranolecularly or internolecularly, the
target nucleic acid in case the catalytic activity of
the ribozynme is a phosphodi esterase activity.
Ri bozynes, the use and design principles thereof are
known to the ones skilled in the art and, for exanple,
descrlbed |n Doherty and Doudna (Annu. Ref. Bi ophys.

o R P Y. e T 1



not degrade any target nmRNA but interact specifically
W th the secondary and tertiary structure of a target

W@ 09poenTe2 such as a protein. Upon interacti on RET/AP100&014074
target, the target typical By shows a change in its
bi ol ogi cal activity. The |length of aptaners typically
ranges fromas little as 15 to as nuch as 80

| eot.i d | .
oo b e SN GHE L 2P0 S0t e

under highUfdcBinG. A0 dfig 0S33 RS srirgids-lystroN-lexdydl-myristyl amide were
described in Irnternational patent application WO

obtained 8 8ilpRBEEI01BEH. egel ners are nol ecules similar to

apt amers. ‘However, spiegel nmers consist either

conpletely or nostly of L-nucleotides rather than
Example P51 SyRfids BT Tri-Boe éa?bhmidin diaifino Pubaicwdie [#16

Tcarariy w regard to possible Iengths of As

nmenti oned previously, the present inventor has

sur pr.i.si ngl und t hat . th : i £? rdi-bott
131 & (6 3BR e ROt E e miigs i EDHRAAENERE . (10 28 bR boriom

flask and @9 '”ﬂt%'bﬁ h?&piwktﬁﬁmue @DTREA pwerpaadded (Figr 1§). Sibsquéntky water
I n ransterring

: ] RNAi , and nore partjcuylayly si n
was addedsdpwisertih a pattof thetBQCsDﬁlboéqegﬁ&h%f éll{’%‘?ﬂ‘(‘mﬁgﬁp %%?5 mmol)
-amofl A USRS IE0Rley e St gerod ot o
temperatu€Ofdk a2 medrs, wheRapdd t\}\)ﬁ deetomipils iwtas oersoved wsingiarrgtanpevaperator. The
present inventian, | ch hel per. lipid.can be either
aqueous Peids s RATHLIT 31781 SR rar PRl SEH SR sdiang ve e e The
ion i i | Pk ihsh £ SuBRqueRdepaiation of th
esoton B4 RREA14 B BVERIAGS HEL b o, b g depamin of
organic pliwkPEle hquzods plsase ovas akiradedwvithi5d mhdicklorrmeathangtand the combined

. range specified herein. .In con t] r,ew ' ' i
organic ey R PSR SR et S B RH e Mt Sraion.
The orgaﬁ‘cgpﬁééiengfaﬁ QirfelCoRE NGO, Muetiid 8blvetnivas iemavdielupieg a rotary

d conprising a PEG nojety, any delivery or .
evaporatot.r et gesiflon wes | pifiedi Mgingu chromEt aphyy et Hdliggergel 60 using

i.pid.c iy [t ' - 3R | fo j
nevanee iy 953, DO SPRTRORA) P oA AL e
amorphou¥RbEE Wagdbtaiieal particul arly siRNA, siNA, antisense

nucl eoti des and ri bozynes. The reason for this is that

the present inventors have surprisingly found that
Example 'F;Eep %S;&gﬁg’sisc Of a#&'gﬂﬁ,gﬁ&i—? 3t
| i poamidetribylirochbasdd [#46] 4% (preferably | ess than 3%
but nmore than 0 %9 do nediate functional delivery.
Basically, the present inventors have di scovered that

1.225 g (6 BEnGIBFBOC-Bap Ry i 191 BF&E1IE CHUTID ia $hsf@iABOSI 4 RSWE] Schlenk
g SrRoGDef

accor he present invention is suitable to .
flask comprisinigcedrbpping furefel ender we atgoarsmesphersrendrid’2eil thyspgthylamine are

respectively. . ln a furt S t ,the.pr . .
added. A gl oS b (Bl T T RDS i o Su e R B3 iyadded aropwise
within 15CQMRP I eN S ReRCIHip_tke uhh& HESDEE tsth’riﬁF?mt the Mnéahti@B 941 mg

are preferably present as |ipoplexes or |?osones

(5.8 mmae)etagbarbil yliistidaroknisodissolied ibt mbabsoletn FHRCA A & Hifsmh Schlenk

excess of at |eagst .one EARY r .
fask uncf GESE Ao Prere Xty B84 P EBASH BOPAZaGoopOH in 25 ml
absolute CEIRIC A€ gadddv@ropwiteswithiviel ofo £0 annajesut rdom terdperaturk: d under

o Therefore, the present invention is thys rel Led in a

stirring, Haih £sHon spkiiens e aRed ADOMPJRPBSTREG 1T ddbnb S gLl 832 1 (

| east one cationic lipid and a nucleic acid,

preferably a RNAI, siRNA or siNA or any other of the

functional nucleic acids defined herein, having a

charge ratio negative : positive of fromabout 1: 1.3

to 1:5. The cationic lipid is preferably any cationic

| ipid described herein. The lipid conposition

conprises in a preferred enbodi nrent any hel per lipid

or hel per lipid conbination as described herein. The

o o s o o o Y o, o,




charges per nolecule. In order to reach an overal
positive charge of the si RNA containing lipid
wo oroa0ber8: ons according to the present inventiPCT/EPIve5/014074

nolar ratio can range from@4to a maxi num of 0.075. A

preferred nolar ration range is fromabout 0.02 to

0.05 and even nore preferred is a nolar ratio range of

o 7 . . .

atmosphet oot 1R Bhmtes JO il it B RS Sorp b Bk Yob B hrinutes and
the solutpmaxsrmbmmd tah p&bnﬁasﬁmsmngzmw phaepis iseparaiee add th®hguedlis phase

extractednsgver L%%%g?vﬁhh gﬁgﬁ%ﬁ? a’lol'&eoﬁnﬁég l l actJ v %%g tliliglcelg ppg\Mtﬂ g Eaturated

lution Bf BREMtani RBERLI SNIAS ﬁ@@ﬁmeéﬂtlreﬁbwd 88
soulonand asa?urther constFtuent respectivel yhg%%nER?EQﬁRﬂumthe

glass-hkea@md@wnengeﬁe%ysm& @asin elyomiaiograptlyion sikesgal usmg1 dichlromethane as

eluent. 2. 9II hg I(%,gg ?%Sj 8% Qr)guri%ﬁ%grleﬂ?gﬁ(ﬁlgﬁghg 18 ol‘{)%mnecﬁscompound 17].

pharnaceutlcally active conpound is typically directed

. . ainst a t | ecul mhlch i s..involved in the
This S"hdﬁgfeﬁ‘&ﬁigﬁhﬁflé’ﬁi’%?@ agffiacg£2lgund Eif‘é’n?‘lio’ish%h‘@‘“eﬁe easentills ppglpgous to
the one offifianpiep] 0e whBEby 0@ @erifera@t iRt Tk 401 °¢g(y1em372/%§ I'IHe $ntended final
bi o] 0 |caIIy active conpounds and thus th

product B s gy ndipminqpyonienis @edclﬁﬂabm&adgv@éey&g@edq tgihydrochloride [#6] is
obtained YpBH! Qﬁeﬁ%hé’ Bethd !Eo@B%té%ﬁ&? u}9$f t&@crﬁ'éc? Sﬁ{ﬂg C]ﬁ ?{]t’l:'hg Mus obtained

virtually any target can ddressed
product canthg f’é‘@m’p Bmd&@@é rfmhn@lrmat@m@hmroesﬁm 1§ silicargel usmgeMcDH/ water as
the respective conpositions containing the sane can be
used for the treatnent or prevention of any di sease or
di seased condition which can be addressed, prevented

Exan1lqud@@r téegted §S|no th[s'kln

eluent.

%
' -
h

thegggghg%gglcally active conpounds also any other
bi ol ogically active conpound can be part of a
conposition according to any enbodi nent of the present

Lipoplexeis ntyo?lgfs{i fpéa%oﬁfcaﬁégso et ggj\%ﬁgé?gelrg Cal l 8 usmg standard

eas

technologms ea‘mmbinythemfe suchoad lipidofibn/ohley;, @tiguele 1ﬁjehﬁ<5n procedure reversed
act i ve conmpound is_interactin

bi ol |
e o SRR b R o o e e
and IndushRV%Hn' lQnPhl'ﬁP @c Q{deﬁﬁﬁéﬁlﬁhﬁ&? EREPPL ?sdJﬁl%w Pé%gundohposome

e present vention present as a-cdtionic
Technologyi: Preparetionsd d.ipusomiest00 hGoégolrp g‘ilrmlnla&ls &RC Peess DIROAUPH] 1984].
is preferably any conpound which is biologically
active, preferably exhibits any biol ogical, chem ca

The thus MRAAGT 1ifSe¥aies i@ #r&6kss r&@ng%m Hérag'ag?igc 1¥§éseé6}np§98£b the lipid

bi ol ogi'cal systemis prefer
beta-arginyla,dtdi igninopropiqus | | apdé‘ﬂ-palaht}ﬂ—Nmysyhmmml cteh{ydrodﬂmede and

e abI ert e r.ef erably
addltlonalﬁ,r; glf | anly%%ll% allt;{ erogJPh%B ogt q.pp{ ng . orar;yz d1 ){eyl-sn-
glycero-3 bhkb’@hoétﬁhﬂolarﬁﬂw t l\ﬁﬁét@oy ange Or gaN aifd aMVgBhAa ré‘h—glycero 3-
such organlsn1|s preferably sel ected fromt

phosPhoetﬁ?l}?é%m@é nisr PEprgedyi Ehe linid sfracgignnef Spplg shpqse:linbs tmd lipoplexes,

s 893098 EEEo PS5 L o, AREASP BBl i

mhydrochlmdemndomreh &0 molys af2- ﬂleyt@.@dmihﬁlglj’dé&%%S@ih@btﬁ&l&lé}nme or 50
i nvention, nore particularly any :

md%lzﬂ’r‘i’i‘fﬁ’é@ qeéoa?’ Pé‘@fﬁi’é’ﬂhﬁ\'l@ﬁma@eor ding to the present
i nvention may conprise any further pharmaceutically
active conpound(s). The conposition, particularly the
pharmaceuti cal conposition according to the present
i nvention can be used for various forns of
adm ni stration, whereby |ocal adm nistration and
systemi c adm nistration are particularly preferred.
Even nore preferred is a route of adm nistration which
is selected fromthe group conprising intramascul ar,
per cut aneous, subcutaneous |ntravenous and puInDnary

_L_..__ o
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cell, tissue and organ, respectively, to which the

conposition and the biologically active conpound,

w0 e@pmctBYely, is to be delivered. As used herPCTEP10h&014074
cell across the cell nmenbrasdg of which a biologically
active conpound is to be transferred by neans of the
conpound and conposition according to the present

mhe conlB4B 8150 3RS YAVl S BT RIADLY A SUBRTLBtami

nore pre _ Ver
trihydrochlceider abdl y5@ felmall 2adiphebhoyl Mallydeie b haginsethifolsfine is also
a human_cel |l . Any nedi cament which can be

i S
referred todysraimas #EEertusi ng the conpound and conposition

according tois selected fromthe group conprising

mce, rats, dogs, cats, guinea pigs, rabbits, sheep,
It is to bpunderstgodtist irc priscipleamyesherflipid tnd lipidrdogyosiod abdiseldSed herein

I n further aspect the conpound and conposition .
can be mUKEHHAGORS the BreptousTrontoRen (o BRI sTASBLeIL e fisthar processing
transferring agent, nore preferably as a transfection
agent. As preferably used herein a transferring agent
is any agent which is suitable to transfer a conpound,

.__nore ferably a bj.ol.ogically actiyve conpound ch a .
e ipos5E 4R RGBS BBy e P Shbers to v
them with" Rbeidald %iz8, p6lydispBiRibideai ‘I’ay@f {d@si@ﬁ.eﬁ“ﬁé,ﬁbé acteristics can be

. transf er SUC’h cprrpound Ihto a ce as previously
adjusted §gswnidedenhertaision Bichnastireugh ebruabingmbrmed; andalerhegenisation,

4 [ he .rel ease from any endosone/ | i posone.
preferablfh&gpg%gﬁre @%?Olg%%lrgatg)élpect the present invention is
related to a nmethod for transferring, nore
particularly transfecting, a cell with a biologically _
The thus) dorngd ipRsRAsd Were shatacierisad dyy phplen eesyrelations sprutipesepy with
Beckman® ' ' LA i ticul ar .
cokman RS Siprito | ZREAE Bhalider sh it sHE R sk i Blner sizes
by extrusibolok bydhigh-pricksareidrho gendbatibe areriepicesden Fiel 12&1and 12B, respectively.
respectively, is provided hi a second step, a conpound
according to the present invention is provided as well

From Fig@F2 R it 2l 10ke&] fhyt ﬁl%_tsiiiéedi&ﬁgﬁf?&ng @Eﬁ@o?xﬁn& can be modified using

] pharmaceutical |y active conpound. reaction can
different membrosebaving Hiffenent sizielexalusiontydn thengresene case 1,000 nm and 400 nm,
. ke cti vely,.and due to the biophysi cal . q e
respective.f IRERHL ¥ 168 B S Bn S amRFaLH Lk Rt hisokp¥isR within the
present in®éidRdhAGNS Gizd BRIRSGEER! b AUHAMLLAMNSO oROD AL 6] G th¥ extrusion
active conpound will be transferred fromone side o
steps can beppaipd i A fweSq Bmehe ot her one, or in case the nmenbrane
forns a cell, fromoutside the cell to within the
cell. It is within the present invention that prior to

As may betakém GotmBigt 1B biphlpresitrd KinsRAREEGREIs ALBIARKBIY Hle¥ns to modify

. the hiologically active conpound and the conpound
the  size a@’é%’?’é‘ﬁﬁ@ ©b thee lgasemas, iwiesehy ofpon; applyinghesusht highi-pressure

Ll P refar a _conpl.ex
romosb e 848 9L B S NSERUBAT R AL EASE oo BRI ot
which the dipdsanies werlsulsected. Bt piosalry rangds arefftinh 160-266PRE! wRéreby in
h he present .invention_the nmethod for transferring a
© presen} ¢ase (i WRIFY PEsssyre wag 498 0AE and a phar maceutical |y
active conpound, respectively, conprises the steps of
providing the cell and the nenbrane, respectively,
Example 1:olipidcomposisiopcaid PBHE centamtdi ng t o t he present
i nvention and contacting both the conposition and the
cell and the nenbrane, respectively. It is within the
present invention that the conposition nay be forned
prior orln an enbodi nent of any method for
transferring a biologically active conpound as
di scl osed herein, the nmethod may conprise further
steps, preferably the step of detecting whether the
bi ol ogi cal |y active conpound has been transferred.
Such detection reaction strongly depends on the kind
of biologically active conpounds transferred according

e r

steps.
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The present invention is further illustrated by

reference to the followng figures and exanples from
wokioci6d782 t her features, enbodi nents and advanP@EmEB200$/014074

the present invention may 3¢ taken. Myre particularly,

Fig. 1 shows the basic design of the cationic lipid

according to the present inventi on Fi g. 2 shows the

. nt.hesi.s . I - C ﬁg §él’p | 3-
tnhydroc@%/)gfl? (%anon?({ hg'@l &s}’ lthep?L %/f S f‘% l‘gtn‘pogn Sé §cero-
phosphoeﬁ%@faﬁhﬁlg (IDEh)tP@ a9 tRS @it helpee ﬂnpld)and odIanEia)coamghted to PEG2000
(8 E thesis is the one accordin r .art

iapé PEGP 008, (683d5GAPR0), ge ec@veé% tfgl QWiBE foftnulations were
generateds%rlltcp(ﬁ‘ﬁé:fb %{ﬁh!\!hg L oR AR ds¥d AT Re Wh' ch is an
i NPOrt an

ng materi al according to the present
invention; Figs. 4 - 9 depict the synthesis of
b-argi nyl -2, 3-am no propionic
aci d- N—palnityl N-ol eyl ami de trihyrdochl ori de,

f&?nrﬁl 2, 3-di am no propionic
Ai-As dﬁgN-?auryl Nyri styl- am de trihydrochloride and

e argi nyl -1ysine-N-| auryl N-rryri styl -am de
H-OF ne%ﬁnﬁ (_ﬁ 00

AR cat¢%ﬁ1’“& ﬁé’é’d oo C&%?‘&F"’E T al ter naFI ve

L L] ||_y\.|| \PA Y]
alternate gnoup s an

for tiaglsynt hesils of [hel%pti oni c |'i pjmiel%]
to the presentFilg

conpogent ' e f

accor di ng epicts
/e syﬁﬂm@ﬂﬁt route for t#& synth
|y| SSN}%I/QI“ ITOH

a&ﬁernatl

bet o1 UIII4I7
mtyl ndetrlhydrochlc
B r‘lpnl ct -t hn Si 7

r- o0

—:
F
C

sis of 1

B; -

CoTT™ ul UI
44 d- N- pa ride; l—2593
12A and 1 e—dist+i-buti-en—agf—pid
tAw nul ati pns ad8&Rd¥ng to|the prdddnt invention 2
the inpact of extrusion and high-pressure
hoogeni sati ons0mespect i vel y: and2Bi gs. 13A and 13B
depicts the result of a Western Bl ot analysis and the

act of [diTTgpepsiegoncentrati ors.cof PEG|substitlaed
'1'pi ds. Exanple 1. Synthesgis of N-oleyl-pdlmtyl am ne
according to the prior art Noleyl-palmtyl amne 1S
an inmportant starting material for the conpounds
according to the present invention. The
N-ol eyl -pal mtyl amne can, in principle, be

B foynulabienssed as described in US 6,395, 713. The
respective reaction schene is depicted in Fig. 2.
However, the starting material is oleyl amne of
techni cal [ gr aGetiasc fipidvi dgd by, DBhyRE, FI :t:a.c&nPEGZOOO
anal ysis of thi rting|materi aI gas o
chr omat ogff aphy éﬂ%‘\%@ a purlity 01{ % er ebyﬂglcf’]%

am nﬁ)fﬁ@}%ng diff ferent 1
for this could

the materi al Cgansi st of
e that the

g%bin | engt hs. Thé reason

m erial
Combi ni ng

as such4?7.$ obtain

q

bot h ol eyl am ng

ed fr&impl%nt sdg
and 1-br onphexa

urces. 2.5
decane

@Parm tyTt
reacting |

brom d) 4yjpel ds N
pot h startlng mat

ol eyl s@abmst yl a
erials at 100 to

m ne afs.er
120 C for

fa 3 4
NnrimutcTy.

fit hesi s

nr esent

I r

IIIC IUIbC

of N-pa?m tyl -

bout Qo, EXA
eyI am ne accord

hoct o hAa

e 2
mgtot%e

noreatrvradl

Bsthe present irfientor i
according ta the

conpounds

’\\Iﬂl"\fl on ’l\ AEW—SA
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n conn

IJCCI

w th

oSt eEh

M1 Ucllb%U

pr esent inventi

t he
on (Eia 3)
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Thi s new reaction scheme is based on the findi ng of

For any phiyf PTG ighYt

tor,that

o Foritations fhe

th

gﬂ% %F‘S?glg?a?{)ﬁ Wis 1.445 mg/ml, siRNA

transferring agent prepared based on this starting

mat eri al .

Accordi ngly,

the reaction starts using oleic

acid having a purity of > 99 % as shown by gas
chr omat ogr aphy and contacting such oleic acid with

et hyl chl or of or mat e,

TEA and CH2CA 2 and reacting the

t hus obtai ned m xed carboxylic-carbonic anhydride with
hexadecyl am ne (pal mtylam ne) having again a purity
of > 99 % as Shovvn byvvlth L|AIH4 (|n THF)

~r Nz

L

e e

resultlng |n
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2.62 M (27.5 mmol ) chloroformc acid ethyl ester are
di ssolved in 30 mM anhydrous dichl oronethane in a 250
workooaiose7eyen fl ask according to Schl enk under BECTBP2005/014074

inert gas and cooled to O @ A solution of 7.93 m (25
mol ) oleic acid and 4.16 m (30 mmol ) triethyl am ne

in 40 m anhydrous dichl oronet hane are added dropw se
under steering within 20 m nutes. After steering on

the ice bath for 30 mnutes a solution of 6.64 g (27.5

The RNATRlolechfts Nednydisddl BE shil fRmulatibiiChvdré slircatpd digyunsd ®FEN and the
dropwi se and the mxture i s steered at

oo
sequences wenseasaiplUpws:fiirst strand rayingdhe SAITERE FSAUCRGR “QWF%“Sggg“gg'

LRg ol tHE nfIERAHi6n pat
s AL P e g St
is such thé‘@thé mYcleytadee veltie are Praiataddsi bdldeandsamé—’ €)- ;mﬂ&zll musleahdesmhany of

0 m acetone, din
the strand e &' o1 SRSk A hegs dcasEIdart B e bR ATRed sealofbes.
Synthesis of NNpalmtyl-oleylamne [#21 20 ml IM
Li AlH4 in ether are provided under argon inert gas in
The lipidafcthfildaront hwere- sirdikisferaks ko fekiangells emppschén faufnepll akge each

containing, 40780, eBR o T sty RS T e b P apd 9 resuts
depicted 1?@93"‘1 B Weﬁt@fnnBl%% P 104 SpresdibR wik Xbed £ loadingbontid@nd detected

5 hours, then another 5 M 1IMLIiAIHA in ether is
by an antiaddie Framdmy ef thed¥dstewr Blatsatenistedin Fig ddrA andsl R dan be taken that

e cont BRSSP YpHPER) AP it s 1

mol%, Wlﬁhrr@c%} el BhEerit1i6X CARBE BikhbbiCke 3§ th hikherrbndbdf thid rabb S8 case of
ach, the conbi ned organi c phases dried over Na2SO4

PEGZOOOmmnar@th’IE@ﬁﬂOONéﬁ?ﬁaved using a rotary evaporator. The
residue is crystallised from100 M MBE at -20 C
6.23 g (12.7 mol ) corresponding to a yield of 85 % of

This is a Sle&0ddoHhith8S Soripated & ihbsrePEGIdoﬂtaanmg olhpasitehs mwmpthe PEG is not
. Synthesi's of Boc:Da m% N Iamt | -N-ol e

removable Apm diye) lipig qqnmﬂmoﬁ)m %‘%‘é‘W W31 f9’|1%¥n<i°r‘i‘8¥°isﬁl°536 CRyaprising

1,2- dlstea?cgmégr%g%tr . -C;H élgﬁu rgo géﬂ%ﬁ@ﬂl %If%ole”%f’slﬂ@PEGZOOO) in the

289 1.717
range fromddmdﬁ mSith s et erethbdh ;h,e cﬁﬁﬁmngEG chhjugats| ajlow onl}l/)%e introduction of 1

Dap(F - nder steering and the
toszWPr?‘?(%Wd’rP f‘g@ﬂ&gﬁ‘&?&ﬂ%%‘f Stherature for 20 hours.
The solution is transferred with 80 nml di chl or onet hane

into a separating funnel and washed three tines wth
20mM 0.1 N HC each and once with 20 nml saturated

The featfi it GHEATEY Ay A il dpolPEy spPipER, 758 Y andor e

drawings iRhy BOHS Beﬁéh‘:ﬁélguﬁldoiﬂ ahys cobbatiedl thdredthbéd snataial ffor tdafiving the
purl fied hi in layer chromat ography using

inventiontin xareysdorms eeoht e of 1:1 a Rf of 0.70 was observed.
Exanple 4 : Synthesis of
Boc-Dap-N-pal mtvl-Noleyl-amde [#41 1 g
Boc- Dap( Fnoc) - N-pal m tyl - N-ol eyl -am de raw product
were dissolved in 8 mM anhydrous dichloronethane in a
50 m round-bottomflask. 3 m diethylam ne were added
and steered at roomtenperature (Fig. 4). Thin |ayer
chr omat ography control of the reaction showed that
after 4.5 hours the reaction of the starting product
was conpl eted. The volatile conponents were renoved by
a rotary evaporator and the residue is chromatography
purified using 40 g silica gel 60 (Merck) using
hexane/ et hyl acetate 5:1. The product was el uted using
a step gradient consisting of ethyl acetate,
et hyl acet at e/ met hanol 4: 1 and di chl or onet hane/ net hanol
4:1. 576 ng (0.85 mmol)
Boc- Dap- N-pal mityl - N-ol eyl -am de were obtained as a
yel l ow vi scous oil. Exanple S: Synthesis of
tetra Boc [ b arg| nyI 2, 3 d| am noprop| on|c
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under argon atnosphere at roomtenperature for 20
hours. Subsequently, the dichloronethane is renoved by
W@20000069792 evapor at or and the residue in 100 m PGA/BE2005/014074
transferred into a separati3dgproduct was subsequently
purified by flash chromat ography (Conbiflash Retrieve;
Isco Inc.) using hexane/ethylacetate as eluent. 694 ny
(0.61 mmol ) correspondi \rlzglsagrﬂsa yield of 72 %of a
col ourl ess vi scous oil obt ai ned. Exanpl e 6:
Synt hesi s of b-arginyl-2,3-di ammopr opi oni ¢
aci d-N-pal mtyl-Nolevl-amde trihydrochloride [#61
1. A bpil ergnifeBit®n compripingel | dried tetra- Boc-|
b-ar gi nyl -2, 3-di am nopr opi oni ¢ aci d- N-pal m tyl - Nol eyl -
am de] were provided under argon atnosphere in a 25 m
at Makt KO8 libldasknpageany di ng to Schlenk and 8 m 4N HO in
di oxane added (Fig. 5). The m xture was steered under
argon inert gas at roomtenperature for 24 hours,
.t cipitated as anorphous and
at#aarg{?egflﬁtgélggﬂﬁv\?%g(%lﬁke solid fromthe solution after
about 6 to 8 hours. After conpletion of the reaction

i AP AR B 0
EEMHQ‘ 489 ng (0.58 mmol)

-argi nyl -2, 3-di am nopropi oni ¢ aci d- N-paniityl -Nol eyl -
ani de were obtained as trihydrochloride. Exanple 7:

2 TR AT LRl oyt

from the Y88 6BmPASinS PEW) HBH, 1 t;kh@rﬁioxga‘:ﬁp]mtamh (rodyHIES) afiBAl golypropylene.
were suspended in 10 m anhydrous DVF in a 500 m 3-

neck flask having a reflux condenser and a dropping
RERFBund is PEG2000
5. TR e dRbi BBt ot P iR n R el ding Bong is
orPEcﬁo@oppmnse at 100 C over a perlod of 110 mi nutes and the
m xture was steered for another 3.5 hours at 100 C
(Fig. 6). The solution was filtered at a tenperature
S L&rdit P GoCi%S bRlcldie 15@ 3d wikkih the composition
4. T@h%@lplgéPa%ﬁgég4 C:o%e? %ﬁéh , was renoved and was P
comprises\a filréietr wonstitwent arid/drer sstorsblhedperdipithnol . Subsequent |y,
the solid was re-crystallised from200 mM nethanol. 9
g of colourless leaf-like crystals were obtai ned which

5. THY Ffpﬁeco?ﬁﬁb%%h' dcSR@inkt0 @nngQ JHimbt1BG. 4, Wirrdih Yisd Bipid composition
whi'ch precipitated at - C. were sucked off froma

comprisecoohiddicfacid, wdnnnebwa@qherulchm acié & preforably the forgheg cpnstituent.
nmol ) of a colourless crystalline solid were obtained,
corresponding to a yield of 35 % Exanple 8. Synthesis
6. TS 1115@ GolpR§itioR addSrdiag ko tlalth Sy wherein thaauicleic[asi8ilis ZdlEctarg from the
(1. mol ) Boc- Dap(Fnoc) - OH were dlssolvegl in 15
group Comﬂigﬁm&)lﬁqﬂlgcﬁ%rﬁi\%an@qsﬁns& neclee ddng %ﬁeémaptamers and
spie elmgrl ask and 420 ng (1.7 mol ) EEDQ were added. The
PICECMNTP ¢t ure was steered at roomtenperature for 45 m nutes
and subsequently a solution of 641 ng (1.68 mol)

auryl -myristy mne in yd
7. Th;ﬁ lé?iFlGPm?éﬁlﬁaﬁ écqw@% r%%xpé‘g%@a @ngwﬁlgré%hf fiiglding compound
isacomugﬁ%QHﬁﬁﬂfE&ﬂanﬁMeAfter a reaction tinme of 20 hours
solvent was renoved by a rotary evaporator and the
residue transferred with 100 ni MBE into a separating

o T o e S B G ke o

dried over Na2SO4 and the sol vent rennved by a rotary
evaporator. 1.02 g of a raw product were obtained

whi ch was purified by flash chromat ography (Conbifl ash
Retrieve; Isco Inc.) using hexane/ethyl acetate as

el uent. 607 ng pure product were obtained as

col ourl ess, very viscous oil. Thin |ayer
chromat ogr aphy usi ng hexane/ et hyl acetate 1:1 provided
a Rf of O 58 Exanple 9 Synthe3|s of

~ ~ 1N A NN~




(Merck) with hexane/ethyl acetate 5:1. The product was

eluted by a step gradient consisting of ethylacetate,
walc@kloga7ezret hane and di chl or onet hane/ met hanol BCWEPB#2014074

ng (0.655 mmol) Boc- Dap-N3Pauryl-N-nyristyl am de

wer e obtained as yell ow sh, viscous oil. Exanple 10:

Synthesis of tetra-Boc-f

9. Thg;@“ e}&%ﬁ%@&g%@%ﬂ%@f @@»é&r&n%aﬁrln)é@i 1 -sNvh&bithe DERthidtiy the first

helper lipi@oc- Dap- N-1 auryl - N-nyri styl anmide were dissolved in 8
m anhydrous di chl oronethane in a 50 m round-bottom
flask and 162 ng (0.655 mmol) EEDQ and 311 ng (0. 655
10. Th?ﬂ’iﬂih cﬁgﬁyoéﬁi%n(&e&rhir?g- Hieseciamsed wrpehesie tfd fgamide is the
Fi'g. 7). The m xture was “steeredorgani c phase was
second hetpeoiipidghl y washed with 0.1 N HO, 1 N NaCH and
saturated NaHCO3 sol ution, dried over Na2SO4 and the
sol vent renoved by a rotary evaporator. The raw
11.  ThRNRMESmYGSicHRTEFIRNMTol dyREtiaimes tdy, Whasih the shielding compound
chromat ography (Conbiflash Retrieve; Isco Inc.) using
isattachedatosﬂlepuglpﬁcﬁceﬁt of hexane/ et hyl acetate. 500 ng (0.5
mol ) of a col ourl ess viscous oil were obtained,
corresponding to a yield of 76 % Exanple 11: _
12. Th@)liﬂ)‘(ijdl @&Pﬁo@ﬂi(l)rba@bﬂiﬁg toZ‘ilaﬁde 13 niheoyn @ishie:]ding cczjmpound is attached
aci d-N-lauryl -N-nyri st amde tri 0 orj.de 111.
to the nudlsie apid bD a5 kS TSI PrefFraky 09@%1%%{?_0%4 & IS ulfete' 2cid by
. zargrnyl -2, 3-di am nopropi oni ¢ aci d-N-1 auryl - Nmyri styl
hnkermo%ﬁ?de] were provided under argon in a 25 nml argon
flask according to Schlenk and 10 M 4 N HO in

di_ oxane wer.e added. . (Fig.. 7).,The m xture was Steer
13, Thgriud CaRBBHitpREFOrGAS Elalh 3 Pk bf R gpRhER Bloted from
Qs SIRabN , RITINCHSRNACHIPNAL Beptiis, §F-Lihladd ynd pH sensitive
the glroupam)rpgf Scl)%gs], partially wax-l1ke so ?%) fromthe sol ution
linkers. after 6 to 8 hours. Upon conpletion of the reaction
(thin layer chromatography control using
CHO 3ZMeOHTNHAOH 65: 25:4) all volatile conponents were
14.  THeSIRY @¥mposi€ion Ricedidin@at wiy o2Rime 10 Qo3 3pmbkiein the nucleic acid is
b- ar gi nyl'- 2, 3-di am_nopr opi oni ¢ _aci d-N-| auryl - ,
selected fronmyird gioyp campeising RN SN nage st apd thalitlep intirhefbto the 3
wer e gbt ai ned. Exanple 12: Synthesis of
endOfthe%ES-qﬁ?%afla‘rmc)- N-lattryl -N-myristyl anide f#121 937 ny
(2 mmol ) Boc-Lys(Fnoc)-OH were dissolved in 10 ni
anhydrous di.chl oromethane in_a 50 nm round-)pot.t.
15, Theilid camRositen AFOrdngiom)Y 05 A e gicigjne compound
: coa X L : &8 sidle ko t enperature for 60
ComprIses u?géglggghsu soggg)en?eﬁf} aesol?élﬁ,i on of 764 ng (2 nmol)
Nl aurly- nyristyl amne in 30 m anhydrous

di chl or onet hane was. sl o ded in ropw se manner . .
16, Th; G GOTPOSHOR dPEUaInAft E1A7M 1oe SEETEOh e HBO P 26106 anioni
linkeroreﬁ'{;%i&ﬁbﬁgﬁétywas renoved using a rotary evaporator and
I du

the res e"transferred with 100 Ml MBE into a
separating funnel. The solution was thoroughly washed

with 0.1 NE and sat yr at.ed . qani €, -
7. 1o, g posiondihmine o "B dft “Pstsit 2 BBRY P ¥ amionc
moiety is’ RS aVi VAR rRbRAL inl arf 26idet ehvifonhdsnt, PWheldsy) pyeferably such acidic

) obt ai ned whi ch was purified using flash chromatography

environmeygttis ap erdasermst hyl acetate 4:1 as eluent. 1.377 g pure

product is obtained as col ourless, very viscous oil.

Thin | ayer chromatography usi ng hexane/ et hyl acetate

1:1 gave a Rf of 0.57.Exanple 13: Synthesis of

Boc-Lys-N-lauryl-N-nyristyl amde f#131 1.377 ¢

Boc- Lys(Frmoc) - N-l auryl - N-nyri styl -am de were di ssol ved

in 16 m anhydrous dichloronmethane in a 50 m

round-bottom flask. 6 m diethylam ne were added and

the m xture was steered at roomtenperature for 5

hours (Fig. 8). The volatile conmponents were renoved

using a rotary evaporator and the residue was purified

o



Exanpl e 14: Synthesis of
tetra-Boc-fE-arginyl-lysine-N-lauryl-Nnyristyl am de
wo 204066865 ng (0.911 mol ) PCT/EP2005/014074
Boc- Lys-N-lauryl - N-nyri styl 4&m de were di ssolved in 40
m anhydr ous di chl oronet hane and 226 ng (0.911 nmol)
EEDQ and 433 ng (0.911 mmol ) Boc-Arg(Boc)2- OH were
. L. Ng. (Fi AP E i e S. st.eer -
18 TROUGA WBAGLAB0E Ao Dok to 0 T 0 A7 iR RGP M Sensicve
linker ordhg Ileﬁse:miﬁvh gn@letzyais se&meﬂféﬁbnm $1i(1jm goalr)] roeh@m'ying\bai@e r(@u@dmic acid),
. a e residye was transferred with 80 MBE into a
ohgophegglﬁtgksatapﬂ gleﬂﬁ#‘ﬁ@l triamine RSRRATC Midise was t hor oughl y
washed with 0.1 N HO and saturated NaHCO3 sol uti on,
dri ed over Na2SO4 and the sol vent renoved using a
19. Thetlad ceumpsitiat oaccorftieg tawnprafdceimsrdstos IRs efeeby | the first lipid
rified by .flash chromat aphy (Conbiflash Retrieve;
Componeﬁgl&? ‘i°HB’.°jﬁ4f3§?°r?§‘511 gﬁ%g"é‘i’i‘é‘ﬁg{l)hyl acetate step gradient.
A col ourl ess, viscous oil was obtained with a yield of
730 ng (0.684 mmol) corresponding to 75 % Exanple 15:
Synt hesi s of b-arginyP-1ysine-N-1lauryl-Nnyristyl
am de trihydrochloridg r#i5i_730 ng (0.684 mol) well
dried tetra-Boglﬁe- i 1 n-N-1aurly-N-nyristyl
ami de] were providg¢d undpr athy a 25 m argon
flask accordi ng to!Schl _gnd 10 M 4 NHC in
di oxane were adde Fig.”"9). The m xture ma§Dsteered
under argon inert gas at roomtenperature for
24chr omat ogr aphy usi ng CHC 3MeOHZNHACH 65: 25: 4, al

wli{%%ﬁ:%ll 3?16101%2%9 %%‘Jﬁ%d\éﬁﬁe%eﬁc?en y%e e(l:JtQ&i %‘%mhthg rg]ro\{l% %lcj)rl%lg]rising alkyl;
arginyl-lysin-N-laurly-Nnyristyl am de were obtai ned
as trihydrochloride. Exanple 16: Synthesis of

n Pany gYessr beyesan Mddb- a, g- di amino butyric acid [#161
1.31 g (6 mmol ) Boc-Dab-OH were provided in 15 n
acetonitrile in a 100 m round-bottomflask and 12

Rsrrgmdm eslbjkf)lswﬂmmlﬁenhﬁie Suoiyn eoﬁ?ﬁaﬁgzjlym; erniiigii Q,Al(-EHaglinobutyryl,
. seguyent, wat er wasg adde ropw se until apart
hl%f’ld)yl ﬁ‘@lﬁb@g’ 1&%‘?‘%&‘88%3’%&‘ (gldabsequent ly 1.96 g (5
mol ) |, 3-di-Boc-2-(trifluoronethylsul fonyl)guanidi ne
were added. The m xture was steered at room
tenperature for hours, whereupon the acetonitrile
was renoved usin r aporgior. The aqueous
resi due was di - 2and 50 n
di chl oronet hane wer ¢ added. The¢| reagtion is acidified
to a pH 2 by addi ngNA,-N HC und&5+steering and
subsequent separatign of the organic phase. The
aqueous phase was extracted with 50 m di ch{Ihr onet hane
and t he conbi ned organi c phases were subsequently
washed with sone of diluted HC and saturated NaC
wisedit'bi Rrany Tieg@ AR Go BIWE&eMate N, e RDYishallyadsH, Ald
t he solvent was renoved using a rotary evaporator. The
resi due was purified using chromatography on silica
- ' xane hyl acetate 2: 1. 1.138 g (2.47
Y %C%Pﬁ&nggé‘?%%@ﬁﬁ%gﬂ{é‘gte Phield of 50 % of a
col ourl ess anor phous solid was obtained. Exanple 17:
SyFLHesis of  beta-arginyl -2, 3-di am nopropionic
20.  Thg Hpjd\royaPositin -aeeriNg fovicdiny Aidhywhesein| Briagd Re#are dach and

i = - ' L ute 12

independeBtly $3eQeq RaBF Broy oG Taindl brbL AR R ST
droppi ng funnel under an argon atnosphere and 1.72 ni
thrinethylam ne are added. A solution of 1.52 m (12
nmmole) TMSClI in 30 m absolute CH2Cl2 i s added
dropwi se within 15 to 20 m nutes at room tenperature
under vigorous stirring. In the neantinme 941 ng (5.8
nmol e) carbonyl diim dazole is dissolved in 8 n
absolute CH2C12 in a 100 m Schl enk flask under argon
at nosphere. A solution of 2.66 g (5.6 mol e)

~ ™\ ™~ 7~ o o 1N NA PN N I N 1




the solution is adjusted to a pH of 2. The organic

phase is separated and the aqueous phase extracted
w@eweed78t i mes with CH2CL2. The combi ned or ganPCT/pPaS&614074

are dried wth a saturated 94blution of NaCl and sodi um

sul fate and the solvent renoved using a rotary

evaporator. The glass-like residue is purified using

I

21 ThE TR EIMATRIANEHRAL o SBGRL 1950480, whrein By g augyl and R,
is myristyl; ool our | ess, anor phous solid is obtained [conpound

17]. This solid is reacted with oleyl palmtyl am ne

[#2] under conditions which are essentially anal ogous

R‘i@sﬁahﬁutgl"ﬁtd(ﬁ ﬁ%pl e 10, whereby the tenperature is
set to 35 to 40 O (yleld 72 % . The intended fina
product b -arginyl-2, 3- dlantnopropionic

2. TRENEReReLRY t@&%ﬁéé B O T B bR by O
as described in Exanple 11. The thus obtai ned product

can be further purified using flash chromatography on
23. Th@hp@scqs,tlmqswng@pondmg@ cleignset? 2% Ivherein tiRxeompasind is a

1 QEW sisting of cationic
cmnmu:ﬁﬁd sones an gx%hfg pop %%%@g? Li popl exes consi sting

of cationic Ilposones and si RNA were manuf act ured
standard technol ogi es known in the art_such as

24 Thq tw!% FIIRRFEIQR EcCg 8 48 ks J tpr2dcwhieieln Y is selected from
the group! WRAARLE r&t?g%ﬁldsvaeat@&tdqnﬂaaaogﬁ%@r gent dialysis

procedure [C. 1 osones as S I n Basic Research
and I ndustry; Jean R Phlllppot and Franci s Schuber;
Press J nua 995 und L Technology
25 THS Fp SERROR 1o a0t BRUROTY (erdgditomun Shecrmpound is

selected derﬁ%érobib ﬁn%ih 1984]. The thus obt ai ned | i posones
which are also referred to herein as |ipopl exes

conprise as the |ipid beta- argnyI-Z 3- dlanlnopropionic

- ggldch Ftrgﬁrml-i%i é%ah';}%? Il)r% }o_n?crracg Ithgjrf IQI Qeﬁr I dSe tn%ydrochlonde

|, 2-di phyt anoyl - sn- gl ycer o- 3- phosph et hanol agi ne or
1, 2-di ol eyl - snglycero- 3- phos r hoet fijanol ami n
e e I, 2 di y -Sh- ce
H,C" phusphoét ha ol anfne 's P efer ed. NThe

HC of such Ilpos s and i oplexes res jﬂ 0
3 % gimy™S27 3 oprefi oni ¢ 3 NH;? H, +
aci d- N-palnttyl N-oIeyI an1de trlhyerEhIorldernd -

e|ther 50 nol %

ot 3 PO o i Bl R DR RGPt e borice

conblnatlon of 50 nol % b-ar gi nyl -2, 3- d|an1noprop|on|c
acid-N-palmtyl-Nol eyl -am de trihydrochloride and 50
nmol % | ~- di phyt anoyl - sn- gl ycer o- S- phosphoet hanol amme i s
also referred to herein as atuFect. It is to be
understood that in principle any other lipid and |ipid
conposition as disclosed herein can be manufact ured
using the previously nmentioned techni ques as well as
the further processing steps. The |iposonmes and

| i popl exes, respectively, are subjected to further
processing steps so as to trimthemwth regard to
size, polydispersibility and | ayer design. These
characteristics can be adjusted by sonication,
extrusi on such as through porous nenbranes, and
honogeni sati on, preferably high pressure

honogeni sation. The thus fornmed |i posones were
characterised by photon correl ation spectroscopy wth
Beckman- Coulter N 5 subm cron particle anal yser and
the results of such |iposones either sized by
extrusion or by high-pressure honpgeni sation are
depicted in Fig. 12A and 12B, respectively. From Fig.
12A |t can. be taken that the S|ze dlstrlbutlon of the

o o o e ___a Y




steps can be repeated 10 to 50 tinmes. As may be taken
fromFi g. 12B hi gh-pressure honogenisation is also a
W@ iobabi7e2 means to nodify the size distributi oPCDEP100&014074

| i posonmes, whereby upon appHKying such high-pressure
honogeni sation the size of the |iposones depends on

t he nunber of honobgeni sati on cycles to which the

| i posonmes were subjected. Typical pressure ranges are
from 100- 2500 bar, whereby in the present case the
applied pressure was 1,500 bar.gExanple ¥p: Lipid

conposi tion and PEG contenttr| drochl orijfde (cationic
N pTe)_ a3 A plg-te
H,C |, 2-di phyt anoyl - sn-gl ycero- 3% pho pho hanol ami ne  1H
(DPhWW{a&SSQI | piNHan cer ammide N/&
cghﬁugated t 0 PEG2000™{ CBmPEG2000g;- and PEGQgO H, +

(CGBnPEG000), respectively, the follow ng formulationsCl
were generated in accordance with the nethods

di scl osed herein: Al - A fornmulations: i - B5 44
formul ati ons: or any of the aforenentioned

formul ations the |ipid concentration was 1.445 ng/m ,

S|RNAThe ecu o t i ned . ai.d formul ati ons
" wer &7 ??IAI ‘%‘gé J( 7 {(%éng)écé FEE were as

follows: First strand haV|ng the foll owi ng sequence:

uaaguucuagcuguggugg- P; secofd strand having the

sequence ccaccagagcuyagaacuua P ereby theCh N .

//\\wﬁgbbrfabk6%\pégFe(/\hg/QD cl eqfr des \beﬁg

ich are printed in bold nmet hyl Cr
P’b{ydésv/Atvaﬁy\pf\Lbeéstr Sm/gnq/gbaLP§H

h a phosphat e depicted by PGh1the af oflement i oned
sequences The lipid forrmul ati ons were ad@ nistered to
HeLa cells contained in a 6 well plate each containing
40, 000 cells/well. The cells were anal ysed for
26.  ThexjyidssingyositionPacEdtdinl td ey refsalhing Uapidst echerdin Fhe cothosition
as Western Blots p i 10a expression was used as
comprises 1Gi%y control and det ect ed by an antibody. From any
of the Western Blots depicted in Fig. 13 A and 13B it
can be taken that the content of the PEG conpound, i.
27. Apharmlaeelsiwauwmpmgitmmpnmmﬂingancdm@dsﬁmn%s@dingnotany bf alaiins 1 to
% ere t he con ratj can pe higher or
26 and. oy pRRpRicHING BN SETBPTTth A0 BRI, % BEAmF Hbe) goceptable
carrier. conpared to PEGBOOO used. This is a clear advantage
conpared to those PEG contai ning conpositions where
the PEGis not renovable fromthe |ipid conposition.

.Si40 |l ar _conpositions..c ri,.sin
28, ThieBlBoliBLl UL AiRRTp Slaih 2 v Blerd e PiaT A g e prpound
and/or thy| mﬁheﬁ mﬁétﬁué@SBEsa&@@@ami thet BRUpaB&BpidifN pkptidesd protelns
mol % rat her. than the cerani de PEG conjugate allow only
OIIgOWCIGPH@e% RelysHeleetidsh apd nucleig agidspl % so as to provide for
an efficient knockdown. The features of the present
i nvention disclosed in the specification, the clains
29. Tha ndubposmhle achoading ¢s claiy 28pvhe@pthiegiretein 186 antibédyy preferably a

) ﬁ h &tlon thereof be material for realizing the
monoclonal a0HReYon i n various forms thereof.Claims 1. A lipid

conmposition conprising at least a first lipid
conponent, at least a first helper lipid, and a
30.  Thekbmpdsitign eormuding do vhiinh28 swherein this| rcfeic aeitl He stlegbdl from the
conposi n vo conditions. 2. The lipid
9D“P°°m@8§§§§?$ oﬁhgbgg&HWHbﬂ &claim1, wherein the
shi el ding conmpound is selected fromthe group
conprising PEG HEG pol yhydroxyethyl starch (pol yHES)
and a pol ypropylene. 3. The lipid conposition
according to claim 2, wherein the shielding conpound
is PEGR000 or PEG5000. 4. The |ipid conposition
according to any of clainms 1 to 3, wherein the
conposi tion




conprises a further constituent and/or a second hel per
lipid. 5. The lipid conposition according to any of

W@ b@c069782t 0 4, wherein the |ipid conposition PCIPP1088614074
a nucl eic acid, whereby sucH3nucleic acid is
preferably the further constituent. 6. The lipid
conposition according to claim5, wherein the nucleic

i d.d e . t he Qu |Si RNAI T
31 B R ot Sl Wb SRS A0H D b e mucteic acid is o
functionaptuaieic acidnethepbepelores]$ the funcivgal hrldc QIRORIdotdTrom the group
.accl%ﬁg#n tga_g}y of .clainms.1 to 6, wherein the ]
COMPTISHIg; ,ﬁ»gms nfidin guiisenge misleiaayid- e 1boryPEGapiatheramdrspibecimers.
8. The lipid conmposition according to claim7, wherein
the ceram de conprises at | east one9. The lipid
32.  Tdempuwiosition aacpmd)ilnﬁ‘itm fgq;t Gfdﬁiyrllsof tw]lilgiwl’gerﬁli glﬂe ﬁ}rﬁmiﬁp&{ lﬁ’i“ and/or
the, ceramde.is_the first hel per |ipid. : e |1pi
the Se"oé‘gn‘begg?ft laﬂ 18 835t omo then grogp  eqmaptising phespbolipids aind steroids,
referablyN@nde® A THesyil | i Qi - The | 4.pi
D R o s o e AR AN (B bocont et dinid B Al from
ceramide: he shi el di ng conpound is attached to the nucleic
acid. 12. The |lipid conmposition according to claim 11,
wherei n the shielding conpound is attached to the
33.  Thelcbripbsidich Godydingth R hieYeiR | ipi
att a?ﬁed to the ngcl eil(a?hagcﬁi?g@%%eug tlI%ltﬁ sg?harr/gfg%/c?h&%i?& lipid or
helper hgﬂecqmmr@ng dhrpelested diorm dio gdiun ceomprising n2adiphytinerybim glycero-3-

hosph | I het-vi.is.selected . fromthe grou
phospho B an TR el Erk b S ate-Bis kP it e,
S-S-linkers and pH sensitive |inkers. 14. The lipid

onposi tjon accQrding to any of clainms 11 to 13,
34 Tﬁ% g?‘@P?ﬁl?%a??e@%g to 3w of glaimselZetor B Whesgin theecaytant of the helper

li idconfi)%HH{ti@if{b&lﬁ%\!ﬁ, ' | A.309, the |inker ..
P _attachled to't ézg'%éir% tg?l %{) e se"r%)ge/0 3? rﬁ%‘?n%‘ferai%l}p@ﬁ@tem of the
compositlonpi d conposition according to any of claim1l to 6,

wherei n the shielding conpound conprises a
pH sensitive linker or a pHsensitive noiety. 16. The

35. THd RofhpeSifBRSid: hngat | 5 refnethe -
1 R pOToR b R MG 34 ikl Tk coltlt 6t Bt dRiper 1ipia
componeRgf &oy abput Thaoll Pplodiboutrfombt Y%on according to claim

16, wherein the anionic linker or anionic noiety is

| ess anionic or neutral in an acidic environnent,
36.  Theh@meositidhedces e kT tnd ;

. . endosone. 18. 'Izﬁgiglwlogiﬁg%gg%%g‘&é?% ?5‘0%5,61\8@%?&t%%ﬁ?@r}gﬁyar%lpyl-z,}

diamino pyopjonic 26dtN-palmityheoleyharhitrilpidreshiaride] wad [the kekePlipid is 1,2-

: 1€ | itiv iety is selected fromthe group
d‘phytamé’gﬁ%%@?‘%S?'Bf‘?sagf’{@ﬂ?ﬁ%we aci d), oligophenol ate(s)

and diethylene triam ne penta acetic acid. 19. The

| i pid conposition according to any of clains 1 to 18,
37. Thwc,:@]:n@gytlpﬁ écqordisg tq ¢lping 36.omlprweinrthe ligidas 5@ mptiérard the helper lipid

is 50 mol ' : wherein RlL and R2 are each
e orme %%g?k?%%\reé%aéfn 1&? Pé@éétgqt{éf&% QHRGEI: he group conpri sing
alkyl; nis any integer between 1 and 4; R3 is an acyl

38 sel ected fromthe group conprising |ysyl, ornithyl,
- The cpmpositionAseariing to asysef; elgimsaf do 37, adwteimtlicetomposition further

comprises 2G%06:11 formula (11), Y- (p) wherein mis any
P esi nt eger%%g?g£to 3, wherein the NH3 + is optionally

absent, and Y' is a pharmaceutically acceptabl e anion.

39.  The composition according to any of claims 1 to 38, wherein the first and/or the second



20. The lipid conposition according to claiml19,
wherein RL and R2 are each and i ndependently sel ected

WO e@i064782 gr oup conprising lauryl, nyristyl, pBCTEP3005/014074
and ol eyl.21. The |ipid congésition according to any
of clainms 19 and 20, wherein RL is lauryl and R2 is
nyristyl or RLis palmtyl and R2 is oleyl. 22. The

e ‘ . I
whereh b8 AT AR e B0 e B o . mor
preferablydemn dbog 2000 &n§00DLl ai ms 19 to 22, wherein the

conpound is a cationic lipid, preferably in

association with an anion Y . 24. The lipid
40. TRE @Bﬁ@bhh@ﬁ‘ a@&ﬁ@i’h@' 18%14ith 36! \ﬁﬁ’érefﬁl Bk TR 37’139 11{p9d gg’mpnsmg the PEG

wherein Y is seleCted from’t nprrs

moiety ihsdlengeshirdsy, tha @eeupt eonarising 1 2-Idwb¢an¢a§d€5nglﬁ:eré5-ph'6|§qﬂnoethanolam1ne
to any of clainms 19 to 24,

and12—<imgillg§q: oébﬁ;ﬂ’ﬁ%’%ﬁ‘?ﬁ?&?rd@&%t ed fromthe group

conpri sing b-arginyl-2,3-di am no propionic
aci d-N-pal mtyl - N-oIeyI am de trihydrochl oride
41.  The egmpesjtiomacgorfingnioredaipr 4 intaiein the PEG moiety of the helper lipid has a

motecusfSEaS RS M SO B A5 SRR Mol RE PS589

trihydrochl oride 26. The lipid conposition according
to any of claing 1 to 25, wherein the conposition
4. Therrpastionacegrdingto, claim 4}, Wheaeincibe cempesitiom peroptises on the lipid

compone B3 00 R AR 0455 SR s b B,

a first heﬂ}feﬁfit}ﬁ@h Zﬁd@hpﬂaﬂdﬁ&ﬁ%gj'deﬁﬁbJpﬁoﬂﬁﬁ@lﬁh@cﬂbﬁnﬁ%d‘ & a s6&nd helper

he conposition accor to claim27, wherein the
lipid 1,2- %lﬁf&m}:émrglwanor%rpmh%h@@mgw@mmr the further
constituent is selected fromthe group conprising
pepti des, proteins, oligonucleotides, polynucleotides
43.  Tienbmpesitencacaeidily. to 29y of bR BPas U2] Wheramcis domentidT the second

rein the rotein is an ant i body
helper Ilpﬁirlémgt?%}‘mgm%l B m‘élr(t’lpB‘EfEV lygpoutrho %BW}J@Sl tion
according to claim 28, wherein the nucleic acid is
selected fromthe group conprising DNA, RNA, PNA and
44. Thgl\morﬁnosﬁi'cme acmrﬂmgl toi amy adcdeaidisng too 1anynddfl5cloaiBp wlrein. the
Ielc cidis

compositiffh SBATGEPE Aoty by 10rBALhaY PrRderpbicl o mol% and most
preferably U Rirfol RO ¢hd &I{%@a%f%d BRIt REraBfi@UP conpri sing

RNAI , si RNA, si antisense nucleic acid, ribozynes,
apt amers and spi egel mers. 32. The corrp05|t| on

45. Th%cﬁgﬁ{ggklf&% t %ccﬁ'a o l al E% ‘%‘?ﬁﬁelﬂet%% 81\4\1@%& I1sd %gl and Iglg(t} is PEG

2000 and smemm elb écmmt ol ﬁlegddﬂjugafeodmé lan@ 1R Qs RhRliPindh @db%t 1t07.5
steroids, preferably under the proviso that the first

mol%. and/or the second hel per lipidis different froma
ceram de. 33. The conposition according to claim 32,
wherein the first and/or second helper [ipid or helper

46. Thbmmmpo:sﬂmpomntdmgs i @llmt ] \fvh@ﬁint iR edraMRleCRNOBINSADPEG is
I-sn ycero ghosphoethanolan1ne and
ﬁ

PEG5000 |an§ a‘ﬁ@?eé%}/ hey @W@g BERa76| eergmide igfronmahout 1 to 5
mol%. conposition according to any of claims 32 to 33,
wherein the content of the helper |ipid conponent is

fromabout 20 nol %to about 80 nol % of the overal
osition

i content of the c 35. The co
47 The ehpofifeh fgouis (o o7 FRaRedhia 4 Wistateihe conlephs the Hrst lipid
hel per |ipid conponent is fromabout 35 nol %to about
65 nol % 36. The conposition according to any of
claims 33 to 35, wherein the lipid is b-arginyl-2, 3-
di am no propionic
acid-N-palmtyl-Nol eyl-am dtri hydrochl ori de, and the
hel per lipidis 1,2-




di phyt anoyl - sn- gl ycer o- 3- phosphoet hanol am ne. 37. The
conposition according to claim 36, wherein the lipid

WO 2006069782 % and the hel per lipid is 50 nol % of PCTYEP2005/014074
overall lipid content of tH& conposition. 38. The
conmposition according to any of clains 4 to 37,
mherein the conposition further conprises a second

about 42h f I}jdo ﬁig ‘? ?@re%é{ﬁ%e? %}nﬁo 9% I}l{eg{] g rgcl lppﬁ% comf%]ﬁ/enf) of the first

helper [ifAGRAA GRS RAYugatcdt FRG ld/ceparside ﬁﬁtﬂ@&npl%)w des a
nol ecul e wei ght from about 500 to 10000 Da, nore

preferably from about 2000 to 5000 Da 40 The
48. 1%8'58:81% El'tlonagc%ﬁ 1ng 91};&% c%lﬁ'f @tl(ﬁl%% leic acid is

] |§ se ecte rom
a doublegﬁtﬂimﬁed? PitiphhcEio Gicid, wherein the composruon further compnses a nucleic acid,

2-di st ear oyl cer o- 3-pho et h am n
preferabljy pigcHena) |nu3§1ﬁwgqcygw¥{9 his pwaémgeé{&ﬁ O&ﬁierﬁéran dlﬂbomelelc acid
0
and mos?r% 'oé)f {i‘w@féﬁ: ?(q eltztgcli 3402% gﬂe"’gro P’g‘?ul i WehlﬁNBE%mNA siNA,
anhsens@nﬁlﬂélctaauﬁalﬁ)i)ﬁbmnq; vetfessbalyirgtesabiy thecublar rattmngcbﬁ RNAJ to cationic

tipid is (B Bt 0o RORDGUPEIBY GompAreLd s o Y5 arfi Gl more preferably

0.037. conponent b-arginyl -2, 3-di am no propionic
aci d- N-pahnityl -N-ol eyl -am de trihydrochloride, as a
first helper lipid

49. chlcrj{ggg%ltﬂﬁ rz‘aﬁ lrﬁ%@, tﬁ %1 ' clalmg qot%p&) }Ilqe%‘elgltﬁ‘en}irs? 11%1(ijcomponent

and/or al 18asﬂloi%a§ﬂ ¢l hélperdlipiaerandBr phe shivtihd aoaipatid n¢aLhEe&nt as a
. 43. The conposition according to any of clains 38

dlSPerSI%nmaQWﬁémqtﬁl“ﬂhe content of the second hel per lipid
is fromabout 0,05npl %to 4,9 nol% preferably about 1
to 2 nol % 44. The conposition according to any of

50. Tk a&biBoditibe atébrding td any @f 4Bimwiietoed8) wheesin dhwp fisst tipahcomponent
contains fromabout. 1 to nDre ref er abl

1 .
and/or atleast gp¢ of gﬁ&le}ﬁ;g ﬂlpﬁ]ls @p@pg@eﬁh}flt{l@g E0THPY ddF a{er;geggnt ast a? solution
n h 0

mn a Waaégcg%rﬂ%g %{%V clai'm %RS' ege?%tf}g‘ t(ﬂﬁesogwgern::ﬂm d e?ég%?}ﬂwogdng% group
comprisiRE&hasolRPhG t20aMtawdl wherei n the content of the

conjugate of PEG and the ceramde is fromabout 1 to

7.5 mol % 46. The conposition according to claim44,
51. Usbere o ?651&81’1' %@édi'@m?sto%ﬂ) andlabfES1 & FEGRPARe antthufacture of a

wherein the content of the conjugate of PEG and
medicamest. ani de is fromabout 1 to 5 nol % 47. The

conmposition according to any of clains 43 to 45,

wherein the content of the first |ipidabout 42.5 to 50
52.  UBbPa copsehivn Adterdiseodiylofelaaast enb0,ak atthasfirimtagent.

l'i pid conponent, of the fyl rst hel per I|p|d and of the

conj ugat e of PEG and ceramde is 100 nol % 48. The

o Igi
R R
active coiripoaentcindior safuitter cunstitaet ihfoer exdiypreferubigra thamiratiin cell and more
conprises_a nucleic acid, preferably a functiona
preferablyadiugan ol g which is nore preferably a
doubl e-stranded ri bonucl eic acid and nost preferably a
nucl eic acid selected fromthe group conprising RNA,
54. Asinﬁemod sﬁohmramfm'ﬁngrmqﬂiannacehﬁceém dctared conpouydrend/or a further
bgépleferabl t he | ar ? ? %
consumee‘éu“?tBn O &PE £ IGRNEEEG P M %)?81 erabrapgpfapprising the
fromabout 0.02 to 0.05 and even nore preferably
0.037. 49. The conposition according to any of clains
1 to 48, wherein the first |ipid conponent and/or at
| east one of the helper lipids and/or the shielding
conpound is/are present as a dispersion in an aqueous
medi um 50. The conposition according to any of clains
1 to 48, wherein the first |ipid conponent and/or at
Ieast one of the helper |IpIdS and/or the shleldlng

.

o oy o o



conprising ethanol and tert.-butanol. 51. Use of a
conposition according to any of clains 1 to 50, for
wo b@otea18f act ure of a medi canent. 52. Use of aPCT/EP2005/014074
conposition according to angéof clains 1 to 50, as a
transferring agent. 53. Use according to claim52,
wherein the transferring agent transfer a
_pharw&{h%%&n&qﬁé Fmgpagg.onent and/ or a further
constituent 1nto a cell, préeferably a mamual i an cel
and nore preferably a human cell. 54. A nmethod for

transferring a Egannaceuticall active conmpound and/ or
“a f uPTAYAHNE dh SOTPQEHEN j doeQrdigc B janyrofaglagas lato 50, whereby the

menb : £, g . i S
{opy o o e B e Biina SRERAR, Ve UBioBhd nglor the further
conposristitusnt;aodor ding to any of claims 1 to 50, :
wher eby the conposition conprises the pharmaceutically
active conpound and/or the further constituent; and
- cont agithdifigt e ceB!dr e nﬁ&ﬁbtﬁ?@%tﬁ%e%ﬁ?oéiﬁ@n acco ging to any of
conposj tion according to any of clains to 50. g .
The ¢laitobtea¥Gording to claim 54, wherein the nethod
conprises as further step: detecting the
pharmaceutically active conpound and/or the further
55.  Thomsthotl uecirding tb BRire 64! wheeinQhe BRMIAEokPBises as further step:
menbr ane. SEQUENCE LI STI NG <110> Atugen AG <120> Coat ed
l'ipid conpl exes and their use <130> A 19026 PCT <160>
2 < Pat ' < > < >..19 12> . .
RNA%%%@&E? M‘ﬁr‘?ﬁg%‘ﬁié’g% Eci"fz%i’%r%“é% jaéé/g’ﬁ‘r‘ ¢ @éﬁ%‘@m‘m@m n
Sy nttheteélt amdiGbeybnd dsgnerabiage.cuguggugg 19 <210> 2
<211> 19 <212> RNA <213> Artificial <220> <221>
m sc_feature <223> Synthetic <400> 2 ccaccacagc
uagaacuua 19




