ACTI VI TY GENERATI NG DELI VERY MOLECULES TECHNI CAL FI ELD Thi s
invention relates generally to nol ecul es, conpositions, nethods and uses
for generwbi2og/sei2ovity of biologically active agents amdTiusesi@psisié C
agents by delivering the 5agents to selected cells, tissues, and organs, as
well as to subjects. More particularly, enbodi nents of this invention

i ncl ude nol ecul es and conpositions useful for delivery of therapeutic
agents including nucleic acid agents, and nethods and uses for effecting

drug delivery and gengativny OENERATERG HAVERYWOBACKERGUND 10Bi onol ecul es
and bi opharmaceutical nol ecul es designed to be biologically or

phar macol ogically active for a s have an activity that can be
established in an assay. The assi%gﬁgﬁaéigﬁgﬁﬁsearch for, anong ot her
things, the nost active nolecules with respect to the chosen target. Once

t he active nol eclibissigvariomzilagdsigeseraltyeto inthdgrtiict,iconhpodithms.gaahods and asedlérel op a
drug for adm nistrat.ion Eo a.gg@ject t hat Q@ﬁ reach t he desfred St ar get
and i nduce ¥PE§MF FEEsOT Rl PO A8aTT SRR PRAIGBICRE O 8rBe Eiyscept i bl e
tg attack aqydnilegicadeat E_ém, ﬁsf@ﬁe_%ﬁ@ﬂdoa%a}ﬁarais %Mfa@fo sﬁﬁj@&tanmf@auna}my, | .
adm ni stration to a subject. The delivery of a therapeutjc ecul e can be
i npeded by badtraeptsAithy yension dnclde Maleenlseapdeoppgeitions u@%ﬂﬂgf@?geéléfﬂly %br
tissue, or dyrap&sitbiiafcl®Nhd Yucldl RQUDdERE AN aRaDIOind s hf eldcnse @figt he
conmpound 20within cells. ~~ ~ The use of a biologically active nol ecul e
as a drug ndgjivenepdedentiepielogicalActiyi®ly on the ability to transport and
deliver it to the interior of cells. One strategy to deliver an active

nol ecule is to conbine or pair it patRGROSWD hetic carrier nol ecule. The
carrier nolecule can provide the transport and delivery properties which
generate the biqgl.ogical 25activity in cell, tissu r other target. This
Toans it "t he. SHGHERCHsERS SRl e fein i e e eI Become t he
search for ghargicbRglchMeactiydfdnebélecté&Pbigtave &tivitLthat can be estdbliGRddrih er
nol ecul e can protect an active agent from degradation, for exanple,
encapsul at i HGSH¥- BPHEISHY'S Uerdih 8caie Py amarsenipcr s Haimasoictivamekryirer
mol ecul e caRiigfgRtt ¥ hdtHHRAIAR HPORKEhE BethRInhctecBfcs BmaRtids\uee RBRIHAPY
interacting with negativel cﬁar ed cell 30 nmenbranes to initiate transport

across a mefipeehé. topeyel for adraimpstptiondo aneliect Haveanirereh digsletiradne need f or
effectiye npaRs.Afindudt 1RJUMEAY active nucleic acid agents into cells.
Nucl ei ¢ acid agents such as gene-silencing agents, gene-regul ating agents,
RNA i nt er f er enc Somyditlegicadlpriswnvacciss aresuscaptibitol attaek and degradatiauc| ei ¢ aci d

agents, ri ; -ggﬁ& rQNﬁ S may
advantageoﬁgﬁégﬁggﬂgﬁgéggéﬁﬁ%ht. %E???@%tné éggﬁegan'?héaﬁgﬁg?k?s needed
are processteapaaposictlc omshe impddaddedinfitsd abiitt @rthecompduidooagachieldrgatr y of
drugs and bi, '09%588‘,'0'% ASHAHA R HfStR T hﬁ&?én%%ﬂ%ffﬁ‘&% lethAShioagents.
Anong ot her 1 hi ngs, there i's a ongstandi ng nee or é%1|very conposi tions,
struct uzes aldncellsri ers that can increase the efficiency of delivery of

bi ol ogically actjive a 10t herapeuti ¢ .nol ecul es. BRI EF_.SU Y . Thi s
i sclosure br ovi e G bAEIRBER SuBRICE A PR TR B ITFAR 1S ¢ or

i ntracel | ul @arthaasgliiyno winspordedd detivgr i0d tidriigriqgdiotls. fGok stistegy taldtliveabel y, as a
t herapeutic, .that “ﬂ gener |. mai ntain _cytopratection an HﬁjatLvely | ow
toxicity. THIEHRPKEUS SR EOHRONFBYIL Y HhE SOl R gy en @ 58 sef ul f or
delivery ofméletige @@gnseddthe Galspat afll Bl dr$ probbiisdeBich gdidra@y t@bilogical

25  activity in a cell, tissue or other target. This means that the search for a therapeutic

by

system can essentially become the search for an effective synthetic carrier molecule.

A carrier molecule can protect an active agent from degradation, for example, by
encapsulating or binding to the active agent. In addition, a carrier molecule can greatly
increase uptake in cells of an active agent by interacting with negatively charged cell

30  membranes to initiate transport across a membrane.



In sone aspects, this disclosure provides processes, conpositions and

nmet hods to deliver active nucleic acid agents or nolecules to cells. The
active agweoteiwayopr ovi de t herapeutic or pharnacol ogi calPceftfSeavmssses t her

t hrough pharnmaceutical action, or by 20 producing the response of RNA
interference, or antisense or ribozyne effects. Active agents of this

di scl osure may be useful in the regulation of genomc expression, or for
gene therapy.  Fpor exaﬁiﬂﬂ??@c@iﬁ@ﬁ%n@és Hald RciefE el B foP Sfr&AGe means of
activity-generating delivery nol ecul es conprising an am no acid having a

| ong chai n iafrpd@Kdglacigedupleistacidigents ntraellh uNudkielacd aBnnEchctigr®e-al kenyl ani no
group at t u 2to 24
o bon at one e e e el e b el eRe bEAT &2

embodi ment swelbas mptideviuclpicgerdagerts, mgodeid agentyWWtSean@%ag@tsam I east one
| ong chai n -car bl e bonds. Enbodi nents
of thi saf!i nv%lhgl f;nr%é@l/ %J&Fﬁtﬁeog% Hé;{ijeﬁ gl‘g{i:gﬁgrc?@fﬁg&?ﬁg&struct ure 30 shown in
Formula |: RS3- (@émtamddﬂﬁrmw@mmwh@osimowdelbw fNaasuemlcamgi Igal or L-am no
acid resi duc?lha\“ tgendgyloqerlgall a t1 C ll\lsmcll:\)Idm n 010} ida entseI nRLis a
non- hydr ogen, %r,mg ¢ Pe thlnf1 f’ceuae RS SR8 Y no aci d; R2,
RN are i nde@mnﬁ@mhd:rymhgs;lrmgﬁmlcmgstardnfg@amfcm dgmqpcompnsnsﬂs; agicafescar bon

oxygen, nitr | fur, and _h d. havj froml to 20

oxY o af o 4G hepsttd G5 e B Rt SRR PSR A RURAIN e ST &5 el keny!
C( 3- 5) alky ngibrap&tid n)edlilkanoyl , C( 1-5) al kanoyl oxy, C(1- 55)al koxy, CO
-5)al koxy-C(1-5)al kyl, C(1-5) aI koxy- C(1-5) al koxy, CO -

5) al kyl -am no- C( 1-5) al kyl -, CO %@%{é\k rHYno-C(l-S)aI kyl -, nitro-C(1-
5)al kyl, cyano-C(1-5)al kyl, aryl - - @I .~ 4-Dbi phenyl - C( 1-5) al kyl ,
carboxyl, or hydroxyl; R3-(C=0)- is independently a |ong chain group which
may be deri ved fﬁimdm;lo.‘s@maﬂmm@ls hyved)pmuqsssesn@nmwslplhwnd[ﬁormulagblyscfof| pi d,

trlacylglyc er oph hol i sphjngol i cera
spht ngony ot TeceluPeaifg PRASARAS it o SRELP O Lo RLERSHeviva or oup

cont ai ns onia g@ﬂierﬂﬁﬂiaﬁhtﬁlﬂbjﬂlﬁpmfeaﬁdﬁmddéihlbleﬁf IbeneksS¢ityoITha nsttods arfdut ed or

bst |t uted O(12-24 NH. R dependent | h
i ch by BTN PP i b 1y B o BB harBAae gt yColf pi d.

triacyl gl yc@&eds, angloy€as. ophosphol i p| d, sphingolipid, ceram de,
sphi ngonyelin, cerebr05|de Iloslde mhereln t he | ong n group
contains one or IHHE® BAFGoAICH DOH U PERSRYIES: COPPosItQnHEd mﬁ{;@a Qr

unsubsti t ut @thv&adivamhliRideemHgadt HlnolBdtksSALdIS. Thei®ob agd@Aay provide
activity- gener ating delivery. nplecul e i Iktgwhave R3-(C=0)- is independently a
f

subst i t ut edh&RPIHE eb@@rmw@@w@k@ﬁm v pl&ﬁaawma tipg o Rependent | y a
substi ta edpr@aucmg&h@mohw SR drderBeondd, e vl s@fnsb Bpn %/ﬁl@ bivded yAch«eer ating

del i very nol ecul have R3, R4 are each i ndependently C12 al kenyl, C13

al kenyl , d&gantﬁéﬁshls isclpsura e g usefieing thelcegwation of geaptisrirpressiyngar foeny | |

250 9al kenyé pa? kenyl, C2| al kenyl, C22al kenyl, C23al kenyl, or

C24al kenyl . activi ty-generati ng deI ivery nol ecul e may have: R3-(C=0)- is
i ndependent | y GMO@@MWI of tidy Bakkion melude @Ftzvaty kegemayting delivery molecules

comprising an amino acid having a long chain alkenoyl group at the N-terminus and a
25  long chain alkenylamino group at the C-terminus, wherein each long chain group has
from 12 to 24 carbon atoms and one or more carbon-carbon double bonds.
In some embodiments, an activity-generating delivery molecule may have at least
one long chain group with two or more carbon-carbon double bonds.
Embodiments of this invention include compounds comprising the structure
30  shown in Formula I: R*<(C=0)-Xaa-NH-R* (Formula I) wherein Xaa is any D- or
L-amino acid residue having the general formula -NRN-CR'R%-(C=0)-, wherein R' is a

non-hydrogen, substituted or unsubstituted side chain of an amino acid,



C15 al kenoyl, d 6al kenoyl, d 7al kenoyl, d 8al kenoyl, d 9al kenoyl,

C20al kenoyl , C2I al kenoyl , C22al kenoyl, C23al kenoyl, or C24al kenoyl ; and
30- NH- R4 we 2nidspendent | y C 2al kenyl am no, C 3al kenyl aniPoo/UsS2010/055516

Cl 4al kenyl am no, C15 al kenyl am no, C 6al kenyl am no, C 7al kenyl am no,

Cl 8al kenyl am no, d 9al kenyl am no, C20al kenyl am no, C21lal kenyl am no,
C22al kenyl am no, C23al kenyl am no, or C24al kenyl am no. An
activity-generating gelgvg h is

i ndependent |y C(12:1)al ken%%d%g%gkgl (ﬁallg eenngi;ﬁl Or%?(mczgro@;m(klgﬁ% of

C(14: 1) al kenoyl , C( 1aariz9ralomayutr0g§p 1salfan anddeidengen at@(nwni}la\rm&ﬁ@pll

16: 2)al k |, ﬁzc‘%g I
g((18: 33 gl k:ﬂgzl go%@d enoy ¥ Ol%é%%(}éﬂﬁ ‘%’Eeno C)gﬁd]a J?Jalitge(rz)(;yl
C( 20: 3) al kenoyl , C( 2©)ah9eaylk@@o§phlkyr(§(1 Zﬁlﬁs)%ékdneﬂoﬂl 5)@4@@?@% &enoyl ,
2z el konovl o SEREAAMISIR ey, g I FLAS sspentent |y
( 14: 1) al kenyl ami no, syammm)rarc&(wyam@m ﬁf@l -5)dfalldyl- :aynaIOI@(ﬂsd)dhﬂﬂmitro C(1-
C{18: 1) al kenyl am no, S5 e 8: 9y aTUENyT AR o L SFaPkEhyt AHho,
g((%g gg a: Ii:eny: am no, czﬁb@gfl i))rajlrdgem: am no ( 20 g) a: Ii:enyl ani no,

: 3) al kenyl a am a

Q22 1 al kenyl all Ho-0& o3l GERpI e ehbosspdreteRfidlfime an
aCELI4I/|1t }5(} gelnEr atﬂaﬁ@lﬂéﬂctwﬁﬁgpm#}ﬁmpidﬁglﬂ&)hpltl@t/rﬁcylﬁ@cc(r@—@])/cerblﬂloisp]ﬁﬁpiﬂ,ndent |y
GL16: 1(9)) al KenoyineCpaearai: pRBROYYin e oD ds) b RaBYY. wierein the
(18:1(7)) al kenayig, ch%lg&aula(c%htmg knéhthore EdrB&i-deioh)doabik 8BRY! or a
C(18:1(12))al keno 12))al kena C(18: 2(9, 11))a| kenoyl ,

C(18: 3(9, 12, 15) )S&%%%Wrunwé@ﬁutsdF@@“i@%nﬁvkenoyI C(18: 3

(9,11, 13))a| kenayky RGE 3efkn @erﬁ’l ]aae Al F&pVHlich may be derived from a
C(18:4(9, 11, 13,15)) al keno I (9)) al kenoy I C¥(20 1(11))a| kenoyl ,
200( 20: }( 8, 11)) aIawéwd;qccur@(l@mwzp@llayd) &HYI‘@%H?&,' Irlacﬂelzeerzlg glyca@hosnhbpidy| |

20: 3(5, 8,11 4
g((zo 4% 7. 10, 12%) %Ewgﬁ? %’Eednggfﬁﬁedsgﬁmg “]é’lehgllgf} %&%@? %ée%a feliosidp. wherein the
C( 20: 6( 4, 7, 10, 13011m:h419)g)<a1pk:9mt@y15 onurzmorqeagy»c)rmak@mipuble OpRB: ar@13) ) al kenoyl |
or 24:1(9 | | 14: 1(5 | k |
or K24 10Dl Kol Y8R o deagItRAEI Y (1 1(9) &t keny! an no.
C(18: 1(3) ) adudenlyd thereato,  C( 18 1(5) ) aI kenyl am no, C(18:1(7) ) aI kenyl am no,
Q15 209 12) ) ) VUGt IR ROCA Rty S R DPs R IG OF iR B ERYA am no.
C(18: 3( 9, 12ub&jt)tad tte.ﬁlylhhﬂmu&d C(- lf&alk(alﬁ),ygaﬁHZ NHB.R‘I(B ydepenidaualy a substituted
18:391113 .18:4(6, 9, 12, 15 | k |
&(18:429 11" t}“gﬁﬁéﬁ}‘ﬁ%(%% %0: (1(9))al keni/l) ani ﬁgy am no.
C(20: 1(11)) al kewﬂ kil o genelaB By 3l Berd Ingledulkaniyyl 1@t ROR" are each independently

20: 2(5, 8 I 0:2(11, 14 | k
g((ZO: 32 5, 8)ei% h%ny ﬁ{ﬁ Qﬁiﬂggﬂ@@z&%a@?@%ﬂ §%I@I@<‘2§Iﬂaﬁﬁflﬂo@8ﬂkenyl
C(20: 4(75 10¢ flikkR)1) @bdagiryy 1202 atken ¥ @Dalichy18cAhiitAyild)o0abikeny] am no,
C(20:6(4,7,10, 13,16,19))al kenyl am no, C(22:1(9))al kenyl am no,

C(22: 1(13)) al kerf¥d %ﬁv%gen@wl@ fiverygn9lequicaRgl hitvno In some

enbodi ment s, t hig.(caweni Infasbeea&my@q@alﬁaﬁpp@uﬁdlpéagylc@mﬁueﬁbﬁg an
activity-generating delivery nol ecule contacted wth an active agent. 5In

some enbodi FEYHksnoHi alkanayhiGldukenogl Cddakenenipbiialicand. €¥lfensilng an
activity- ge@ﬁ %Sg h%(g]g;y dﬁ%lﬁ&f& EoFeRACh&d; Mt h an active nucleic acid
agent . I'ents,

's rnvention provides conpositions
conpr i sithg an acNHvR ly-lrgiemriatti}’r@2@ﬂé¢nymmy0 o Belleryéangom tCd dalsehylentino, an

active RNA é‘%%ﬁ&nylammo, Cl6alkenylamino, C17alkenylamino, C18alkenylamino,
C19alkenylamino, C20alkenylamino, C21alkenylamino, C22alkenylamino,
C23alkenylamino, or C24alkenylamino.



I n sone enbodi nents, this invention provides conpositions conprising an
10activity-generating delivery nolecule contacted with a Usi RNA agent.

I n sone ewbadimsmni2s, this invention provides conpositi ORETASO00SISNEG an
activity-generating delivery nolecule contacted with a si RNA agent. In sone
enbodi nents, this invention provides conpositions conprising an
activity-generating delivery nolecule adm xed with a lipid, a cationic

l'ipid, or a non-splpgaky. Qéh'efénhé Bdiflery moleculeifihyShdvgyvention may further provide
met hods f or delivering a therapeutic nucleic acid to a cell conprising

contacting the deHC= @-tihindereadanty 411 o halkerhiGil 2igatanadbG(3:3)plkgeayédr at i ng
del i very m)&gﬁq; @Hﬂegage Jhleag 191 32@@@%¥ Cl6glatkeno anﬁl%fngkalfggpects

this inventi expres ene In a
cel | conpri @(i1ﬁg>a¢mmc@elﬁgwkmaoﬁeu18@¢ucpnayt: G lihelkinon. ot bilkimagt an

activityes nak debinv | o i I n
fur!t\rglerysasgg(gt6 s‘}?at”%eﬁlg}él ?@\t) Hlyecr)lﬁ9 @IH3 1&5&9 ﬁgzg 4)?ﬁk&10?ﬁgﬁga§iﬁg‘é gxpresm on
of ? gene i ©(22: 1 hedlromey 1, 6(@@140211]&?[)@ ac[EﬁZhﬁsﬂlenoyd;ganﬂo t he manmal ia forrm! gtl on
contai ni ng an ac ner.a ver a. nucl ei ¢ aci

agent . 25Ign sorre{\ll[é‘n% g‘%@%ngemyrtg%?ﬁ g??’il}ggmlrng ¢(ﬁg:zﬁ%ae§ Y8 ods for treating
a ;zh s_e?se i @(1a: 3Mmml§mf1mp6(lsttlr):gk@§}m1rﬂmosoem Z)glkaayﬂmmmlcm4 @)alke?nz:ramtmh ng an
acti vi eliv n o) e
human, \X\hgrgﬁﬁ% ?fi R ]1632%1}51 ln%&g@%&g %éggr Y?Ag@ pylemineer

l'iver cancec(lgi2idliehydnsRASEs: j)aap@lymh@ﬁ@@(m@hleéﬂy@mla@ d(zd: D aemflaniio di sease,
a net abol i Cg&l seEse inflammtion, arthritis, rrat0| d arthritis,

encephal i ti glaminge £{20)alkyjaming, gé%ps@alk W}P‘? e ‘%)’éamlflﬂv certain

enbodi nment sg(2an il Mining; genenakdn P&nﬂlﬂi bVeny :gymk Fldhﬁhoma-y be used in
treating a disease In a human i ncl ud i ng cancer, bladder cancer, cervical

cancer, |iver cdHeastyity-gepsrating ddiyswy, m‘l’%%@ﬁ'l@%’ol}aé‘%t erolenmia, an inflammatory
di sease, a netahgl b@o?l@ﬁﬁ@&ndénﬂw@m%mﬂen e 4.1 b Haéddgumat oi d

arthritis, encep halltl s, bone fracture, hear i sease, and viral disease.

Thi s 1 nlent FORIT Hisilstes. GEESCORIGNIBGHIAC slcsohiG i gakemoyl
activity- genasalRaAsh! @5y TRLERYL D @RT 3) MMELS] & peldapgRabyl OF treating

a di sease i'ng cdnce er ’s5canc erv i ver cancer,
liver di seaS@s: 2ty pardtoddst@sa(%htalkesayliGil$: é@rﬂétléb)ylkdlosléase a metabolic
di sease, | | r halitis, bone
fracture, Eée % @%Ike%);lh% 1% 3?%1 ! Qﬁ)‘éﬂ%ﬁ@l%(’i‘ﬁ El&;"d %?ﬁg)al nv n‘tl on i ncI udes
uses of a f@(rlﬁlﬁi(ﬁatll b&]lSO)ah@myh,lCE(gO a@))alkbmwil (2@ e éndkémogl, del | very nol ecul e

and a nﬁbd é@Raf%gl)ﬁ ené?’nl&rzwgﬁééif eno ;%@Qzafl 1% nﬁdl clalrrent for treating

10a di sease Ce VI & cancer, 1iver
cancer, i v@(QOd(S&a]s)@,lkelnyﬁe@@bgtfe&n Etzt)baﬂrmayl 6@01401 l(ammi)}arkyn@ylsease a

ret abolt . LRz | PLLATTRR oL L Lo LRBHTRNG Capiblebthcn

Addi ti onal (E(Qatl(m@ﬁu@ﬁ@lbﬁmem 1(9))&lkerlokl; 8nd Nnvention are apparent fromthe
detail ed descriptlon, bel ow, as well &/?})6 g\the attached draw ngs and

cl ai ns, which tawgan@fIlﬁlﬁ%ﬁnH@}ilygs(l‘él HRBfdd s [ Opel Elilyé"%}’ln%ur e of this
invention. ERoER)RESHRARTL QY 167 (O ik PRAWNNGS 18:1(3))alkenylamino,

C(18:1(5))alkenylamino, C(18:1(7))alkenylamino, C(18:1(9))alkenylamino,
C(18:1(11))alkenylamino, C(18:1(12))alkenylamino, C(18:2(9,12))alkenylamino,
C(18:2(9,11))alkenylamino, C(18:3(9,12,15))alkenylamino,
C(18:3(6,9,12))alkenylamino, C(18:3(9,11,13))alkenylamino,

30 C(18:4(6,9,12,15))alkenylamino, C(18:4(9,11,13,15))alkenylamino,
C(20:1(9))alkenylamino, C(20:1(11))alkenylamino, C(20:2(8,11))alkenylamino,
C(20:2(5,8))alkenylamino, C(20:2(11,14))alkenylamino, C(20:3(5,8,11))alkenylamino,
C(20:4(5,8,11,14))alkenylamino, C(20:4(7,10,13,16))alkenylamino,



FIG 1: In Fig. 1 is shown a chart of the gene-silencing dose-response in
vivo nouse for a Usi RNA against Factor V-I1 adm nistered by tail-vein

i nj ecti orworor/dse2orul at i on i ncl udi ng an acti vity- gener arcmgSdeliosn g

nol ecul e of this invention C18:2-DAP(N, N-di Me)-C18:2. 20 The cal cul at ed
ED50 was 30 ng/kg. FIG 2: In Fig. 2 is showm a chart of the 2nd nelting
behavi or of the conpound CH3(CH2) 16( CO) - nor Ar g- NH( CH2) 17CH3 assessed by

differenti a@z@tses)mm pﬁ}ia%hpiﬁﬁlrnsb P&, 1@ e P@%?&lﬂeﬂ?l‘aﬁlﬁfoe the presence of
significant thermal ‘or nelting transitions. Fig. 3 is shown a

chart of the2d()riicnylpgingeh@ |161r3))@1‘kemﬂﬁmééﬁrﬁs&ﬁ2€d1(9))alkenylamm0

( 18: 2) ol eoy! - DA S I &nigadh &l (iR ASR SRS dbdsf ShPALihghn SCanni ng

calorinmetry, mhlcﬁ represents aﬁ eﬁ%boﬁﬁe §“$%f§ %%v t%bg nThe DSC scan

in Fig. 3 rastie- gen@m@n&mb@treoltcmmomactﬁd\mthm ag¢tivamgint.i on peaks in the DSC.

DETAI LERQ DESCRI R A . conpounds,

conp03|5%ons foghu 1?%ﬁ%nJﬂ%§n€%2§ﬁ§§E%%g%%&%ﬁ%?ﬁg%éoﬂ@ﬁﬁn %ﬁ drug

del i very, |mmkmﬂgmgnmhgddpeuﬁmﬁ&m&nwnmdedWthm@SWSnaﬂdcaméagmmnt of

di seases and Coqdl tlé)gm od?m nts 1s in err% LOV1 éom O 1§0nsnc\6?nntii ign Ipr ovides a

range of conpounﬁ% o8t ons’ ™Yd) ﬂuPatlg PRV usespf%rgnndulatlng

gene expre&&nm@zgﬁmgmngdﬁﬁ%mmn@ymknmamdedWnbansmhp@@@Aagmte specifically,

this disclosure relates to a tIVIti %eneratln ellver mal .ecul es.

In sone aspect s, APGEPRIHP I SRR @Pﬁ%F?%%?VXﬁ%P%* e85 *be conposed

into a fOnanapiey-ténetating @é’lﬁbryQﬁol@cuﬂe&X)ﬁfae@d $/ith UCISIRI€A @genvesi cl e, or ot her

f or m of deliver% enhanC|ng?co QsSiti In certain asgects an

acti vi ty- gener atT AgRGEmPay ISelemnéw%Promﬁ%Cqm%lﬂtn?So%%y

di sti ngui s%@iwlgygmmlﬂgdme@meme dongt@Mivith GaMNA hembot ropi ¢ or mel ting

transitions. The nolecul es and conpositions of this disclosure may further

be used for 15del Qs ymidinenss dpeigrsnEion ProyisiRs PP IHONSAAPEHFBgADSt i ¢ agent s

such as nUCa{c%Vi@y 8GlcFtiRg 8O Sy RALNNULhERLIVES: 1 @Btchﬁ’&% LiRh, QG ehbs. as well

as smal | nol ecul € conpounds "and dr ugs. he nol ecul'es and met hods of

this |nVénﬂW6WH9h@duseful for delivery of therapeutic agents in forns such

as_encapsul at ed idifl AiBRAIP AIrhb YN Omehaabt @eﬁlv%’fﬁ{é‘ i GpoutffRid Or M8 MRy

i ncl ude nanoparticles of various |aneters ere ayer ed

20st r uct ur ezsid ta@tcel comprgeangoatadting thhecteﬂlweﬂw ﬁ@ﬁn@@mn@@ntammg an atrmnﬂsr i nvention

provi des a ting delivery nolecul es.

A synthetlcég§??$§%ﬂ& %Qﬁ%%%ﬁg&gh¥$%éﬁggg(%%ound of this invention may be

25pr epared by sdbs@ﬁ@u@pﬂgsanﬂmVMWQnywbnhandhmbfgﬂompumgeHUMMOnhéa

EI]: t ?LTSQ&SS%Q% g{l a}b cﬁellﬁég&%ﬁ@gﬂ SR a%Im% tgle;] aemcﬁ?h a%o&gfngla‘tb‘ on con itihe an act[]\a}lt ¢ing group
generating dehvery molecule and a nucleic acid agent.

In further aspects, this invention includes methods for inhibiting expression of a
gene in a mammal comprising administering to the mammal a formulation containing an
activity-generating delivery molecule and a nucleic acid agent.

25 In some embodiments, this disclosure includes methods for treating a disease in a
human comprising administering a formulation containing an activity-generating delivery
molecule and a nucleic acid agent to the human, wherein the disease is cancer, bladder
cancer, cervical cancer, liver cancer, liver disease, hypercholesterolemia, an inflammatory
disease, a metabolic disease, inflammation, arthritis, rheumatoid arthritis, encephalitis,

30  Dbone fracture, heart disease, and viral disease.

In certain embodiments, an activity-generating delivery molecule may be used in
treating a disease in a human including cancer, bladder cancer, cervical cancer, liver

cancer, liver disease, hypercholesterolemia, an inflammatory disease, a metabolic disease,



a lipophilic tail, or a long chain al kenyl, or a substituted variation of
any one of the foregoing, where the delivery-enhancing group is

unsat ur atwo,20amd7ezay contai n one or 30 nore carbon- car beaTdsadbesizeands.
In sonme enbodi nents, a synthetic activity-generating delivery nol ecul e of
this invention has a |ong chain al kenyl group at both the N-term nus and
the CGtermnus of an amno acid. In further enbodi nents, a synthetic

activity- genfsahhiis Q@{ritM%é’un’ﬂ?&@ﬁﬁlllﬁmoén&@aﬁtls Borld R, ‘H&lrhﬁ%a?e Leng chain
al kenyl group at bofh the N-term nus and the Ctermnus of an am no acid,

so t hat eaCﬁ“ﬂé$ﬁ$%us of the amno acid is attached to a |ong chaln

substituent t hag[h%ﬁvéﬁﬂgn &Eluﬁ&rtﬁesc(ﬂ" t}9113111(1%{'%{09 Q&ltgﬁfﬁg aft a8 Q%eneratmg

addi ti onal enbodi nents, a synthetic activity-gener tlng elmvery nDIecuIe
of this i nvéshvermahessicand ongclonaditagdnkfn yrkatge oupease itsdidmedaeceN-bisgiderni nus and

the G-t m d&%léer ]C%fu icafan g{] f\r Sgrf [ivd? d}sgﬁh h?gﬁ@h&l%'{e%l&ﬂﬁ 811: 1nh£}ﬁmgtmarno aci d

is attac ong C ain su tuent 't hore car - car bon
doubl e bonddsease, a metabolgkedifoasy ylﬂennhan(m, rghrirs, thowmgatoidarthrigy, engeploflitis,hi s

di scl osure canf qc n or.ganic ﬁ% up consi sting of carbon, oxygen,

ni trogen, SGP?]acum dmﬁ Fmﬁen at'dnd ¥ and having from 12 to 24 carbon
atons, or from Iig 1ﬁveﬂlﬁom:mblndﬂ; atsoits. forhbillatios oomeaieih aadli amﬂw Sendrdting | nventi on

provi des a nge of tivyit enerat i eliver | ecyl es a hown in
Pt a1+ o ecR il S P, R TSR e b KhA Hee sy Br TSR an no
aci d res) duedibavd inguling caeaebiaddet eanatt eervitdRbhCR] Rer(céired), liverditi N RL is a

non- hydrogen, substituted or unsubstituted side chain of an amno acid;, R,
RN are i ndelb@ﬁr& eSO Ry B‘Q‘é‘ﬂamfﬁlﬁto%dléﬁa&aﬁP@tagP%%?iseé%é‘}ﬂéﬂ“ﬁa%f 25car bon,

oxygen, nit40@an mh&ﬂrﬁafdﬂd arﬂam@i elﬁy&iih@l%nb@b%mreaﬂ&nh@s\émgaﬁdr&m discag. 20
carbon atons, or , cycl oal kyl, cycl oal kyl al k (}alkenyl

C(3-5) al kynyl , é(diht??}%hfk%{wawnd @eqﬁtsyfé ’l%é}%?‘ll%&}e amzerfn %ﬂlms tale

C(1-5)al koxd’esg'( 0151)@15\%{2{5 ’we@(alhflé)l?thgﬁﬂhéa(&av@lgé a{ﬁ‘a)é}ﬁam%wh taken

5) al kyl - am no- C( 1-5) al di al kyl - am no- C(1-5)al kyl -, nitro-
30C( 1- 53l ktygethwawh@@fn@ﬁmawhe digglgaure(t this ngpikipn, 4 bi phenyl - C( 1-

5)al kyl, carboxyl, or hydroxyl; R3-(C=0)- is independently a long chain

group wh! ch may be deri vemikF pEsRRNEHOKAE YHRASAWIRGsPhosphol i pi d,
glycolipid, triacylglycerol

FIG. 1: In Fig. 1 is shown a chart of the gene-silencing dose-response iz vivo mouse for a

UsiRNA against Factor V-1I administered by tail-vein injection in a formulation including

an activity-generating delivery molecule of this invention C18:2-DAP(N,N-diMe)-C18:2.
20  The calculated ED50 was 30 ug/kg.

FIG. 2: In Fig. 2 is shown a chart of the 2nd melting behavior of the compound
CH3(CH;)16(CO)-norArg-NH(CH,),7CH3; assessed by differential scanning calorimetry.
The large peaks indicate the presence of significant thermal or melting transitions.

25
FIG. 3: In Fig. 3 is shown a chart of the 2nd melting behavior of the compound
C(18:2)oleoyl-DAB-C(18:2)alkenylamino assessed by differential scanning calorimetry,
which represents an embodiment of this invention. The DSC scan in Fig. 3 reveals the

complete lack of thermal transition peaks in the DSC.



gl ycer ophosphol i pi d, sphingolipid, ceram de, sphingonyelin, cerebroside, or
gangl i osi de, wherein the |ong chain group contains one or nore

car bon- cawbantidsaizbe bonds; or a substituted or unsubst PCHtUSA010/055516
C(12-24)al kenoyl; NHR4 is independently a | ong chain group which may be
derived froma 5naturally-occurring phospholipid, glycolipid,

triacyl glycerol, glycerophospholipid, sphingolipid, ceram de,

sphi ngonyel i n, cerebroside, orpgapglimwsrdermhenei n the | ong chain group
contai ns one or nore carbon-carbon doubl e bonds; or a substituted or
unsubstituted 12 24 %glken yl.am no; and salts thereof 10In some

embodi ment s, e mRYidsg & rangs gheamnoppdsacampopitierin Ermplgieny. @dde chai n
of an anmi nous@t:tn%ctewﬁﬁfneat@y fMARL drh g 88 veRT indluding enepdpRhiiks ARY thE @iadRbs@r gani ¢
group consisting of 1 to 40 atons sel ected from hydrogen, carbon, oxygen,
ni trogen, ad tsainentofgissass and conditions. | n further enbodi ments, this

| nvention provi dgSod, &mfafinGhs, AR hyliiv BROREA g JRURbhYRLY ol ecul es as
shown in Fornula | above wheréin: Xaa is any D L-am no aci d residue
hayi ng t he ¢amwesitipnsf frmulhions NRNUSRIFROMdTaging geWP@FSrIPDR?[ gewe agtiighinldy dr ogen,
substltuted are
|ndependent o ﬁHg%%??%b%%b&gﬁﬁgg§gﬁ?@b%ﬁ%ﬁgﬁ@gng}ﬁﬁrgghﬁyu%gﬁg BNoxygen
ni t rogen, smbkuﬂ% and hydrogen atons, and haying from1l to 20 carbon atons,

or C(1-5)alkyl, clo cloal l - | kenyl -5).al kynyl ,
C(1- 5) al kanoy! | % ?‘%a"‘“g % ‘t%aif% l%a‘ie %&gﬂ?"‘@% %?%ﬁ%%/%mc?oy- d?t?as) al kyl |
C(1-5) al&oxmnﬁiﬁa:tﬁcﬁe mmm la}@(eli-strﬁ&&)ea)lr keslicla o oberGpin 6 delikgry-ephancing

C(1- 5)d|aIKyI- ntno C(1-5)al kyl-, nitro- C(1-5)al kyl, cyano-C(1-5)alkyl,
aryl - O( 1- 5) Q' IYP"“%- bi phenyl - C( 1- 5)al kyl, carboxyl, or hydroxyl;
R3-(C=0)- is |ndepeﬂmenp&msanaubﬁtg&m&adgdunmn&ubﬁﬁﬂéoﬂm@i&kﬂmmﬁﬁ%alkenoyl

NH R4 is inde ende I substityted or. unsubstituted 14- 24) al kenyl am no;
30and sal 1 S RaPEGRIe by haling ity of 0 RaiTBE HREHPESPIE H G VBTG b ovi dos
a range of acti VFhEYHOﬁl@Ol%ﬁ aitd ddehpdeitibnk I Yhid @ik esuteatayn@ithd Ge uftd fhor mul a

R3- (C;Og Xaa-NH R4, wherein Xaa i.s an L-am no aci d residue,

D or
R3- (C=0)3 i livery opbaeteshicyPrapiyinste, P4 fiagnasic EraR BT dclefc cid agents

C(14-24) al kﬁdtﬁmueoﬁdsttp%d@ ﬁr&éﬁ‘ﬁp%@%mhé Il HHBsHd doipehRandBRUPSt i t Ut ed
C(14-24) al Kenyl anmi no; "and sal ts thereof An activity-generating

del i very mol eculldeaolichics anm@htds@ﬁtwﬁvwowmuﬁﬁm fordalizeiy ©f therpewisi c,
zwi tteri On'aﬁg’entglin fORRs gu@ﬁlt§enc%ﬁ1aua%hme1{aﬁbﬁtmaét%r PIRYRhCRhickRaTH]e State or

ionicity of 'a nolecule refers to an environment having pH 7, unless
ot her wi se sfoaes mpyedclude nanoparticles of various diameters, or bilayered or multllayered

20  structures.

Activity-generating delivery molecules

This invention provides a range of synthetic activity-generating delivery
molecules.

A synthetic activity-generating delivery compound of this invention may be

25  prepared by substituting a delivery-enhancing group at both the N-terminus and the

C-terminus of an amino acid.

A delivery-enhancing group of this disclosure may include a long chain group, or
a lipophilic tail, or a long chain alkenyl, or a substituted variation of any one of the
foregoing, where the delivery-enhancing group is unsaturated, and may contain one or

30  more carbon-carbon double bonds.



I n sone enbodi nents, this invention provides a range of activity-generating
delivery nol ecul es corresponding to Fornmula | which are represented by the
structurewO 2011fuSR20 [ 11H R3-C NNC-CN R4 | R1 StructurePCAUBmioesses RL, R2,
RN, R3, and R4 are defined as above. I n sone enbodi nents, R3 and R4
are independently sel ected groups which inpart sufficient |ipophilic
character or lipophilicity, such as defined by water/octanol partitioning,

to provide del i VRLymAGHIRInGhdTE FHHRRE a@tfvﬂ?%‘eﬁ&ﬁlﬂ%ﬂeﬁv&ﬁﬁblecule ofthis 1N
certain embodi nents, R3 and R4 are independently selected Iong chain groups

15whi ch i npiarentipp pessHpng chairdleca sspun 2 bgthéhﬁi Iﬂéer@mw ved iic ScteaiBusofgdnbr ane

or upt ake anC? (ﬁ{i In sonme enbodi nents, R3,R4 may i ndependently be
Cl 2al kenyl 3al kenyl , d 4al kenyl, C15 al kenyl , O 6al kenyl, d 7al kenyl ,

Cl 8al kenyl, C 9dh kusthgt em@bmnksemwnthe@h@tl%@fgynerat@gzialimylblecmQéﬂhiéenyI or

G 14 200 klgk%“%fa:%saaé@ﬁmﬁkeny?ltg%uﬁé?% T R R TN
R3- (C=0) - nayind adépe tﬂdtecetchyermaluebﬂab kmmoyibl,d iCi&claddke a bynlg ch@ih 4aiskepmoy| |

Cl 5al kenoyl 6al keno Cl 7al keno al kenoyl , d 9al kenoyl ,
C20al kenoyltht f%rfekoér%y? carl&’zcaflko @8%&?lé b%@gal kenoyl , C24al kenoyl. In certain

enbodi nents, R3-If G.‘dzﬁt)enahaybddnﬁk&]psendﬁmﬁelny aaevitQ{ctderdihpalelempynbleclf bH-

2524) al kenoyl . 4) al kenpyl . In_ s enbodi men NH R4 may
ndependent 1 @M REHGEURT AR £ iR D RN REThe HRE i ho,  CLe
al kenyl gm n@fan@hﬁai deRNYd taﬁnidach tefhifed de@inydngind aad isGhidabd enyloagtiam

d 9al kenyl C%’E‘gh’ | am no, C21lal kepy L ﬁq% C22al kenyl am no,

C23al kenyl PHGtosf Bedhieaf ?NP%fﬁF?fBOf} FARUYO4P PeMB0di ment s, - NH- R4 nay

i ndependent |y bey ﬂ%(l&éw%hﬁlch%rbyhcﬁ@cﬂﬂn g%éﬁfth%ﬂd)l@ldsﬁa@wh@mmae arpr

C( 18- 24) al kenyl ani no. In sonme enbodi nents

i ndependent YgatREreyR eongiftiaQd SaRpPN. OB geRpRibYgaN Yy pnd @fdraemtogyﬂaqn@enow
In sone enbpﬂmg&ﬁﬂzfo@wc%ommgrm@ﬁm%ubxaﬁ&l &2()1%; 1) al kenyl ami no,

C(12: 2) aI kenyl am no, or C(12:3)al kenyl am no I n sone enbodi nents,
R3- (C=0)3 may i roepanembadinenise thiy inyertipm ploxidey? rangy afzcoyiteeapeing  or

C(14: 3) al kepgy Liding %}1141;&(1@ sial kenoyl or nyristoleic, and
10C(14:1(9) %(rgn J]% ° In some aerrbodl ments, -NH R4 may i ndependent |y

be C(14:1)al kenyl am no, C(14:2)al kenyl am no, or C(14:3)al kenyl am no,
i ncludi ng C(14: 1(5)&3@@;@@)}&9@@_% and C(14:1(9)) al kenyl,gaiyno

wherein
20 Xaa is any D- or L-amino acid residue having the general formula
-NRN-CR'R?-(C=0)-, wherein
R' is a non-hydrogen, substituted or unsubstituted side chain of an amino
acid;
R?, RY are independently hydrogen, or an organic group consisting of
25 carbon, oxygen, nitrogen, sulfur, and hydrogen atoms, and having from
1 to 20 carbon atoms, or C(1-5)alkyl, cycloalkyl, cycloalkylalkyl, C(3-
S)alkenyl, C(3-5)alkynyl, C(1-5)alkanoyl, C(1-5)alkanoyloxy, C(1-
S)alkoxy, C(1-5)alkoxy-C(1-5)alkyl, C(1-5)alkoxy-C(1-5)alkoxy, C(1-
S)alkyl-amino-C(1-5)alkyl-, C(1-5)dialkyl-amino-C(1-5)alkyl-, nitro-
30 C(1-5)alkyl, cyano-C(1-5)alkyl, aryl-C(1-5)alkyl, 4-biphenyl-C(1-
S)alkyl, carboxyl, or hydroxy],;
R*-(C=0)- is independently a long chain group which may be derived from a
naturally-occurring phospholipid, glycolipid, triacylglycerol,



In sonme enbodi nents, R3-(C=0)- may independently be C(16:1)al kenoyl,
15C(16: 2) al kenoyl, or C(16:3)al kenoyl, including C(16:1(7))al kenoyl or

pal m t ol evo,20em3762016: 1(9) ) al kenoyl . I n some enbodCwarse&L/0538s R4 nay
i ndependently be C(16:1)al kenyl am no, C(16: 2)al kenyl am no, or

C(16: 3) al kenyl am no, including C(16:1(7))al kenyl am no, and

C(16:1(9)) al kenyl am no 20l n sonme enbodi nents, R3-(C=0)- may independently

be C(18:1)al kenoyl gly&@%ﬁ %11@1'1ﬂi§@ghefhgolfﬂfd gr&lﬁtdg)s?hllﬁgméhn deRpldighicng

C(18:1(3)) al kenoyl al kenoyl or cis-vaccenic,
C(18:1(9))al kenoylgaeagh@ld@; \Yher@pi}@ 1@(& mnaar%w@mamsah@or@(qrscelrbqrzyayrlaﬂnkenoyl

o petrosel i nio. | SuBRTREaBol mRNLey or Mkt deRRRdRRL |y be

C(18: 1) al kenyl am no, 0o, or nyl am no,
i ncluding C(18: H\TBI)BaIIS M@lngdnémth@ lowg( chginigr@)p) vetitemyy bandaniged from a

18:1 | k I | k | am no,
and G186 1(15)) a1 KR SekHind bR R R e R B ™ g
i ndependent ly be Cﬁli@r(ﬁﬁl@sphﬁlﬁgialskﬁngqlipid mhmi’aie,rmying@nyelin cerebroside or

cis,cis-9,12-oct ade%a "13 %érl 18: % ‘T)&‘) al keno 1 n e on
enbodi ments, - NH RE %ﬁloyS I°h epen en 1?%/Chb g'ff 03085 12 ?(88 rﬁ:no0 or
C(18: 2(9, 11) ) al kengdualkiboads; orasubi;tﬁutﬁd)ﬁﬁnﬁﬂbﬁdﬁddﬂ(ﬂ324)%61@@?@1)16 may

i ndependent | %gs %1%. 3(9,12, 15)) al kenoyl or 9, 12, 15-oct adecatri enoyl .
In some enbBYiSHEH NH- R4 may i ndependently be

C(18:3(@ 12, 15) Nakdenythisodidiénts, R' is a nohhy80gen, emﬁg@ﬁiteﬂaﬂmubdﬁané@r&) may

|ndependently 18: 3 2)) al kenoyl 9, 12-oct adecatri enoyl. 5In
sone enbodi TRt a%m()ﬁgdnﬂ’gﬁr%agﬁ@ﬁ%ﬁf Wg%%haét%v ¥ YN 5k enyl ani no
I n some enbQgliisgptos 1 &30 ﬂt@n@ﬁeleoﬁ@ﬁrdnﬂﬂﬁﬂ?@ﬂ%ﬁﬂoﬂ (Q@Fen nitrogen, and sulfur

C(18:3(9, 11, 13))alkenoyl or 9,11, 13-oct adecatri enoy I n sone enbodi nents,

-NH R4 may "}?fﬁ%pendent ly be 10C(18:3 (9, 11, 13)) al kenyl am no. In sone

enbodi nents, R3-f Grl)kr erﬂ%\dlrhéﬁ%emqgéﬁrtlbﬂplg%dgél-ﬁnée(&"ag‘m;lx‘%/ dendh@dgeenoyl, or
C(18:4(9, 11, 13, 15)) al kenoyl . I n sone enbodi ments, -NH R4 nmay I n ependently

be C(181%( elcivary mokcyles methgain Fosmulsl abpvegvher@n:11, 13, 15) ) al kenyl ami no 151 n
Sc?gg i??%j') gFEte%% :%%:%% JE;R%( ﬁ@%@ﬁpgﬁ%ﬁd%hé)% %a%ﬁ)in'&l({lg) ) ?' kenoyl ,
y enoy enoyl, or
C(24: 1(9) ) al kenoyR-CR'R? (C= 0) wherein
R' is a non-hydrogen, substituted or unsubstituted side chain of an amino
acid;
20 R? R are independently hydrogen, or an organic group consisting of
carbon, oxygen, nitrogen, sulfur, and hydrogen atoms, and having from
1 to 20 carbon atoms, or C(1-5)alkyl, cycloalkyl, cycloalkylalkyl, C(3-
S)alkenyl, C(3-5)alkynyl, C(1-5)alkanoyl, C(1-5)alkanoyloxy, C(1-
S)alkoxy, C(1-5)alkoxy-C(1-5)alkyl, C(1-5)alkoxy-C(1-5)alkoxy, C(1-
25 S)alkyl-amino-C(1-5)alkyl-, C(1-5)dialkyl-amino-C(1-5)alkyl-, nitro-
C(1-5)alkyl, cyano-C(1-5)alkyl, aryl-C(1-5)alkyl, 4-biphenyl-C(1-
S)alkyl, carboxyl, or hydroxy],;
R*-(C=0)- is independently a substituted or unsubstituted C(14-24)alkenoyl;
-NH-R* is independently a substituted or unsubstituted C(14-24)alkenylamino;
30 and salts thereof.
In further embodiments, this invention provides a range of activity-generating
delivery molecules having the formula R*-(C=0)-Xaa-NH-R*, wherein Xaa is any D- or

L-amino acid residue, R*-(C=0)- is independently a substituted or unsubstituted



In sone enbodi nents, -NH R4 may independently be C(20:1(9))al kenyl am no,
C(20:1(11)) al kenyl am no, C(22:1(9))al kenyl am no, C(22:1(13))al kenyl am no,
or C(24: Wwoypualdserzgl am no 20l n some enbodi ments, R3-( C=0LT/UsRY10/055516

i ndependently be C(20:2(8,11))al kenoyl or 8, 11-icosadi enoyl,

C(20: 2(5, 8))al kenoyl, or C(20:2(11, 14)) al kenoyl . In sonme enbodi nents,
-NH- R4 may i ndependently be C(20:2(8, 11)) al kenyl am no,

O( 20: 2(5, 8)@@@%%@1% R isGhRBerdlrdy Al e AN Some

enbodi nents, R3-(C=0)- i ndependent’l y be C(20:3(5, 8, 11))al kenoyl 25or
5,8, 11-i cosGf! fH?é}?@SﬁFlylammO and|spltssthereoferrbodi ments, - NH-R4 may i ndependent |y
be C(20: 3(5, 8, 113, abikanylaminodel 18uRQ ofRAM all filhhc, may

i ndependent |y be foﬁﬂ%ll 1% e“@?g?ie#Oy ,1§EQ890H% B ndiftall frithic
C(20:4(7, 1ocam3n19ﬁ)wtaflr1©eno®rln0n3@11¢1 sone enbodi ments, -NH R4 may

indepen ntly be ) I

(20 4 ( 10, 13, Q%gc?l&ez}éé t§e 1%'5111 cilgljgg%ﬁyé %%ﬂg%og &imnoé%c%llse,re%_t(e 81: 0)- may
independent&vubmnﬂﬁB@nﬁﬂﬂi&Jm&ﬁﬂdmm%m%abkmhmyl I n some enbodi nents,
_Sylr_rl-eRg nbng)él Lrggfgendentr@ﬁo& men %1151 gen’tlgfl Hroxf'dés all?ge otk a%P 'y 1ty- generatlng In
C(20:6(4, 7, dliyar3 ,m’ltﬂiecihEB ;mfeklmmdmlg 1o EénmuMn@h1armg@hprmmtsd by thitktRéturay

independently be C(20:6(4,7,10,13, 16, 19)) al kenyl am no. In some
enbodi nents, R3 and R4 may |ndependentlzy be one of the follow ng
structures: X ” F|< | ”
R3—C N—C N—=r
R‘I
Structure 1A

10  where R, R% RY, R®, and R? are defined as above.

In some embodiments, R* and R* are independently selected groups which impart
sufficient lipophilic character or lipophilicity, such as defined by water/octanol
partitioning, to provide delivery across a membrane or uptake by a cell.

In certain embodiments, R® and R* are independently selected long chain groups

15  which impart lipophilic character to provide delivery across a membrane or uptake by a
cell.

In some embodiments, R*>,R* may independently be C12alkenyl, C13alkenyl,
Cl4alkenyl, Cl15alkenyl, Cl6alkenyl, C17alkenyl, C18alkenyl, C19alkenyl, C20alkenyl,
C2lalkenyl, C22alkenyl, C23alkenyl, or C24alkenyl. In certain embodiments, R*,R* may

20  independently be C(14-24)alkenyl, C(16-24)alkenyl, or C(18-24)alkenyl.

In some embodiments, R*-(C=0)- may independently be C12alkenoyl,
Cl3alkenoyl, Cl4alkenoyl, C15alkenoyl, Cl6alkenoyl, C17alkenoyl, C18alkenoyl,
Cl9alkenoyl, C20alkenoyl, C21alkenoyl, C22alkenoyl, C23alkenoyl, C24alkenoyl. In
certain embodiments, R*-(C=0)- may independently be C(14-24)alkenoyl, C(16-

25  24)alkenoyl, or C(18-24)alkenoyl.

In some embodiments, -NH-R* may independently be C12alkenylamino,
Cl3alkenylamino, Cl4alkenylamino, C15alkenylamino, C16alkenylamino,
Cl17alkenylamino, C18alkenylamino, C19alkenylamino, C20alkenylamino,

10



20:4 20:1 10In certain enbodi nents, R3 and R4 may i ndependently be derived

fromfatty acid- like tails such as tails fromoleic acid (C18:1, double
bond at caokon/@yabkenyl, linoleic acid (C18:2, double Ppomasatiomssshen 9 or
12) al kenyl, linonenic acid (C18:3, double bond at carbon 9, 12, or

15) al kenyl , arachi donic acid (C20:4, double bond at carbon 5, 8, 11, or

14) al kenyl , and ei cosapentaenoic acid (C20:5, double bond at carbon 5, 8,

11, 14, or dphikaikams! co/AbeyaRme e 8fkeRflath@b BVC%‘H@thJﬁﬁlot # bstafr € found

at Donal d Voet and Judith Voet, Biochemstry, 3rd Edition (2005), p. 383.

Ami no aci d efadimanisoriNH-RS mas atlcpendently, bq@{éﬁ%}&ﬂepmézfﬁnﬁ@, @épd" incl udes

naturally- I y occurring am no acids. Thus, an
gﬁg&il&&dyﬁﬁn dor@?fk 2@%1?2&@%%&

activity-g rating délivery e of this invention can be can be made
from a geneti callhyorehookhdines, Ro(Ge®)d maz imlgpandentiyybedd et ralkagoyl,

Bxamp 65 of CAarkaaa e FREPBMRRAR, “a G “hen, Asp, Oy, Gn. Gu, dy.
Hs, Ile, Leu, LUysomddghbodhayts, PRigs R* $my independeiftlyphe Ay 2:1)adiredy vaino, 25Exarrp| es
of am no acbga gﬁ%uﬂglazet @bgf lamlnooctadecanmc acid, 2- am noadi pic
acid, 3-amn & plcy Hhéacetic acid, 2,3- dlanlnoproplonlc
acid, 2-am nobuﬂysorﬁe aﬁbadhmehmﬁf (@@1 wayﬁnchperxdentl& bfé@[llzan’r)alk@m;ﬂ,yrl c acid,

2, 4- di ani no noi sabyt [ noi sobut yric aC|d
2 am nopi nevt £t osre EA3 IR AR GeRg P B aRel

6- an1nonapngu@1apymmm@ﬂanlnoheptan0|c 30aci d, desnosi ne, ornlthlne
citrulline, N-neth | i sol euci ne, norIeUC| e, in phenngIyC|ne
t-butyl gl yci ne, SR HYPYIHNHL, paydp gendﬁp&wﬁ%?wﬁwa lamin

cycl ohexyl gbyaingken$raxdd; 63C(1 93 fxeh gl MoNReclulin® ONM: AS NAKk @G aREno, and

cycl ohexyl al ani ne, tbut falanlne napht hyl al ani ne, pyridy al ani ne,

3- chIoroaldﬁﬂﬂécnﬁﬂﬁéﬁﬁﬁmﬁlenylalanlne 4- hal ophenyl al ani ne,

4- chl or ophenyl aligoiReemiEsdihd@l RRAERY- %a?ﬂid&ﬁend&tfy'ﬂé@(@@ﬁ‘ﬁﬂ%h@lan' ne,
4-f 1 uor ophenyl al ani ne, penicillamne, 2-t nyl al’ani ne, net hi'oni ne,

met hi onlhe SUPRkcaeyl, %h@é}ﬂ&emmmlmn&@@ﬁriu(malkeﬁ@ylﬂﬁmtlamgiem il

N-acetyl | ysiig, phenyl al ani ne, N-nethyl valine, honocysteine,
honoseri ne, q dgéxggbgﬁne al | o- hydroxyly5|ne 3- hydroxyproline,

4- hydr oxypr ol i nén soraoerabndpsdntie -NIAR" andySedepensientty; begC(N6 hsiieyy lempiione, _
norval i ne, @g%’zba)ﬁlengﬁ%ﬁd%eo d<9 1851 en%l@ﬁlﬁl%” na‘agmg?gf@(m@&ﬁﬁmma@ aci d,

alphaanlnov yr og am c’ acl erein he term
"am no aci dC(lbrichmlesylahpla- and beta- anmino acids. G her am no acid

resi dues, can be found .0 Fasma RC Pract | cal chem stry and
Nblecul%} Blolog Y, RS f%%%“sﬁhéi_iaﬁﬁﬁjn Pmmg ﬁbrgﬁ?gém nﬁg nd may

contain oneC@s: 2Dm1tea0ﬁihd)rr@(ll8 Brikensys,. 1n<ﬂindm@0ﬁds(3:)9uﬂteaoyu 0@ 3Ar®)atitenomdy e chiral
centers may se descri €oi oner," a
e ast or corar MRk S TRGEb g TPt Bhe. iR TLAERE o -

and C(18:1(12))alkenoyl or petroselinic.

In some embodiments, -NH-R* may independently be C(18:1)alkenylamino,

25  C(18:2)alkenylamino, or C(18:3)alkenylamino, including C(18:1(3))alkenylamino,
C(18:1(5))alkenylamino, C(18:1(7))alkenylamino, C(18:1(9))alkenylamino,
C(18:1(11))alkenylamino, and C(18:1(12))alkenylamino.

In some embodiments, R*-(C=0)- may independently be C(18:2(9,12))alkenoyl,
which may be cis,cis-9,12-octadecadienoyl, or C(18:2(9,11))alkenoyl.

30 In some embodiments, -NH-R* may independently be C(18:2(9,12))alkenylamino,
or C(18:2(9,11))alkenylamino.

In some embodiments, R*-(C=0)- may independently be
C(18:3(9,12,15))alkenoyl or 9,12,15-octadecatrienoyl.
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m xture." Conventions for stereochem cal nonenclature, for exanple the
stereoi soner nam ng rules of Cahn, Ingold and Prel og, as well as nethods
for the dwoenmvosai2oon of stereochem stry and t he separ aPComsed10/055516
stereoi soners are known in the art. See, for exanple, Mchael B. Smth and
Jerry March, March's Advanced Organic Chemi stry, 5th 20 edition, 2001. The
conpounds and structures of this disclosure are neant to enconpass all

possi bl e i soner g, sShesRIIHAIR. SNH R 38k 8h RPERILSHy hant i oners, and/or opti cal
i soners that woul d be understood to exist for the specified conpound or

structure, FHEBRIRY BwHgnyhRingr e, racem c or otherw se, thereof In
particul ar, the i PS~EB9y (G .
25conbi nat i on ofﬂlgﬁﬁge %?%d%%i@#sg(ﬁs%%&eg\%&%&&@éﬂﬁ%@@&%ﬁ) ﬁ('?%oyé’xi st,
i ncl udi ng ey, Xedidecatinogof Names for activity-generating delivery
18 1(8)) nor ARl SHSE AT Eb gk fiRne ST gnat on
E%;: %Egg a: qﬁ@ﬁ@&@f,mmenmmml\l;(-?mc%& I1(ki9) a: kenyl_),hvv_hi c[]hi s the same as

; al kenoy1) - nor Ar g: - 1(9) al ke ich is the sane as
(C18:1(9)al keno;i&%qn?\%?lﬁb&oglll?ﬁ%:ﬁl'?%%éﬂ'%@Hﬂ%ﬁ#ﬁ%ﬁtmﬁ this nam ng, the nunber
i n the inneC(1parent imikenoyf or 9,ek &dvpttedecitdedyl.n 18: 1(9), refers to the

position of a dqubl e bond.count| dromthe (C=0), or counting fromthe
carbon atom att 38 A& ?%bot%ﬁlée I?;ngi W@yﬁmg}d%@h'egeposi tion. DAP
acti vi t yo gen@ratd, gl Yrlkew@antinod| ecul es  S5Exanpl es of an activity-generating

delivery nolecule of this invention include R3-(C=0)-Xaa-NH R4 wherein R3
and R4 are as deRPHRYCEPRgReNTS, R (S mey hdependently B§i ani nopr opri oni ¢ aci d

resi due. C(18:4Ea Ml Bniho@Norag i ¢:¥iot 1 -19aRphREIHND del ivery nol ecule of this
i nvention in(cl ua@é RS-?%:O) -%AP%H— 364 wher egDAPols}s a D or
L- di ani nopr opr i GAPEMGENRPdpaasitsy (RH-Ry mepy pesdeperddspfe are substituted or

unsubsti t utedg@clé1249) |111%%W1ninoa&(t(§§ehﬁ9§11t1hglr5§)%fé<enyc1?_n6ino.lfxaﬂpl es of an
SV ey

acti vi t}/i-)gener ating de?ai very nmoi ecul e inclu - DAP- NH- R4 wher e DAP
r

is a D-lor L-di drbemperandiniite RaceOr exy dulspenpentlytbed)(20:1@)elkeror).ol eoyl, and
2, R e, (B g e,
15C(18: 1 (9)) allkeenyt embadonens( 18R ey ideatridentiyl berfh(@6:! (Ylatkery(largino.1
(120) 2 el oL, o2 BB BETE RRE PLccut
an- 2-yl) ol e@@#dée))alkenylamino.
20 In some embodiments, R*-(C=0)- may independently be C(20:2(8,11))alkenoyl or
8,11-icosadienoyl, C(20:2(5,8))alkenoyl, or C(20:2(11,14))alkenoyl.
In some embodiments, -NH-R* may independently be C(20:2(8,11))alkenylamino,
C(20:2(5,8))alkenylamino, or C(20:2(11,14))alkenylamino.
In some embodiments, R*-(C=0)- may independently be C(20:3(5,8,11))alkenoyl
25  or5,8,11-icosatrienoyl.
In some embodiments, -NH-R* may independently be
C(20:3(5,8,11))alkenylamino.
In some embodiments, R*-(C=0)- may independently be
C(20:4(5,8,11,14))alkenoyl, or C(20:4(7,10,13,16))alkenoyl.
30 In some embodiments, -NH-R* may independently be
C(20:4(5,8,11,14))alkenylamino, or C(20:4(7,10,13,16))alkenylamino.
In some embodiments, R*-(C=0)- may independently be
C(20:5(5,8,11,14,17))alkenoyl.
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Exanpl es of an activity-generating delivery nolecul e i nclude 20

R3- (C=0) - DAP-NH- R4 where DAP is a D- or L-diam noproprionic acid residue,
R3- ( C=0) -wo=0(1187@pol eoyl , and -NH R4 is (18:2)al kenyl arCmaS20¥0053516

(18: 2) al kenyl am no includes C(18:2(9, 12)) al kenyl am no Exanpl es of an
activity-generating delivery nol ecul e include HN NH N-(3 -am no-
1-((9Z, 12Z)-octadeca-9, 1 2-dien- 1 -ylam no) -1-oxopropan-2-yDol eam de
Exanpl es of an agtdnd s AIBRGHAININR FehiiYRb¥hdeplegul e include _

R3- (C=0) - DAP-NH- R4 where DAP is a D- 0Or L-diam™noproprionic acid residue,
5R3- (C=0) - ¢Q04%83.2). 4. Eoyalkengla@inoNH- R4 i s (18: 1) al kenyl ani no as defi ned
above. Exanpl es Ay gererat.| i nol ecul e i ncl ude HN
NH / W(9Z, 1 221@‘“@% et/ R -E%(fzﬂﬂog)%%aggéendg@f e 1 _yl ami no)

- 1- oxopr opa@20:6(4.7.6s 1 attetBiatkeadyldi enani de Exanpl es of an

activi tys gener atjy g, AghioiGhoh NG G Gy b URENtly be
C(20:6(4,7,10,13,16,19))alkenylamino.
In some embodiments, R® and R* may independently be one of the following

structures:

10 In certain embodiments, R® and R* may independently be derived from fatty acid-
like tails such as tails from oleic acid (C18:1, double bond at carbon 9)alkenyl, linoleic
acid (C18:2, double bond at carbon 9 or 12)alkenyl, linonenic acid (C18:3, double bond at
carbon 9, 12, or 15)alkenyl, arachidonic acid (C20:4, double bond at carbon 5, 8, 11, or
14)alkenyl, and eicosapentaenoic acid (C20:5, double bond at carbon 5, &, 11, 14, or

15  17)alkenyl. Other examples of fatty acid-like tails are found at Donald Voet and Judith
Voet, Biochemistry, 3rd Edition (2005), p. 383.

Amino acid definition

As used herein, the term “amino acid” includes naturally-occurring and non-

20  naturally occurring amino acids. Thus, an activity-generating delivery molecule of this
invention can be can be made from a genetically encoded amino acid, a naturally
occurring non-genetically encoded amino acid, or a synthetic amino acid.

Examples of amino acids include Ala, Arg, Asn, Asp, Cys, Gln, Glu, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val.

25 Examples of amino acids include azetidine, 2-aminooctadecanoic acid, 2-
aminoadipic acid, 3-aminoadipic acid, 2,2-diaminoacetic acid, 2,3-diaminopropionic acid,
2-aminobutyric acid, 4-aminobutyric acid, 2,3-diaminobutyric acid, 2,4-diaminobutyric
acid, 2-aminoisobutyric acid, 4-aminoisobutyric acid, 2-aminopimelic acid,
2,2'-diaminopimelic acid, 6-aminohexanoic acid, 6-aminocaproic acid, 2-aminoheptanoic

30  acid, desmosine, ornithine, citrulline, N-methylisoleucine, norleucine, tert-leucine,

phenylglycine, t-butylglycine, N-methylglycine, sacrosine, N-ethylglycine,

13



10 R3-(C=0) - DAP-NH- R4 where DAP is a D- or L-diam noproprionic acid
residue, R3-(C=0)- is (18:2)oleoyl, and -NHR4 is (18:2)al kenyl am no
Exanpl es wb 2an/@ed2ovi t y- generating delivery nol ecul e i necuds201eisiiaN 0 O
NH 7\ (92, 1 2Z2)-N-(3 -amino-1 -((9Z, 1 2Z)-octadeca-9, 12-dien- 1

-yl am no) -1-oxopropan-2-yl)octadeca-9, 12-di enam de Exanples of an
activity-generating delivery nolecule include (18:1(3))-DAP-(18:1(3)),

T 0 agl1 C a &) 18: 1(9 ,
ErET 13;3@@;93@89& ) ok A8 GERIEROR: (18 el 18N (18 1(9))

(5 181é( f)é DAwlql?egnqz(na)lyt yls(lqrsnelpmqylwe( iﬂhlzp(oa}a)nne (%@nw@)eywlmmn% #8:1(9)),
1( (5) )- D,(A\F’? % 1%25%'%3% n:l'l%elgr-)c)il c{pgtéllgia(la}%r)e Pﬁ?gﬂ{()%ﬁen%faﬂa%)\%,sa gﬁ%e?ylalam?e 1),

(18:1(5))- [}AﬂuQrQ@emﬂﬂzyl}le p@mglllg@m)eﬂ Wy(aj]_a@m@(@?t}nomne methionine sulfoxide,

18: 1(7
(18- 1( o)) - AR PR pfeinibq Bt Gk BREN (e )  amighens tlanin
(1?3 1( I11)) Em&é}(},l@hmg llﬁyn))%ysmmgtmemfe gyﬂigxyﬂ)ismei %ﬂogfe’ldmxab’ii\ng 3ilgl i2\(/gr >1/2))
nmol ecul e i e : . (18- 1 1
(16°1(7y) - DRSSt bl bbbl B alihyd i el
(18:1(11)) - ioARifrd 8-2i(\35s&i)e) O-aliyblth¢cbBind,(alifha)anDARedbBic2cH, digha) .
Exanpl es of an ae ti V|1tdya(ngenreor ?tl ng gl i very nol ecul e include
(18:2(9, 12)3™ b?\‘iﬂe(“fgc pyros ¢9912)) - DAP- (18: 1(5)),
(18:2(910L2) ) - DARXs(ub&d hekéidd)the teﬂrﬁ(aﬂl&na éuﬂd 1121&1)1d@/éfbh6 18dbeR) dmino acids.

18:2(9, 12) ) - DAP-(18: 1(11) nd DAP-
( rrpl(es mz)an ée,lfi?rm acjé‘}rfé?l leqs f %fm @’mﬁwﬁ%@%mf
(18 2(9, 12)%%%%%2%@%}&0%@ @Rcipb@s fiRs e@8bNg activity-generating

delivery nol ecul es wherein Xaa is a D
In general, a compound may contain one or more chiral centers. Compounds

containing one or more chiral centers may include those described as an "isomer," a

15  "stercoisomer," a "diastereomer," an "enantiomer," an "optical isomer,” or as a "racemic
mixture." Conventions for stereochemical nomenclature, for example the stereoisomer
naming rules of Cahn, Ingold and Prelog, as well as methods for the determination of
stereochemistry and the separation of stereoisomers are known in the art. See, for
example, Michael B. Smith and Jerry March, March’s Advanced Organic Chemistry, Sth

20  edition, 2001. The compounds and structures of this disclosure are meant to encompass
all possible isomers, stereoisomers, diasterecomers, enantiomers, and/or optical isomers
that would be understood to exist for the specified compound or structure, including any
mixture, racemic or otherwise, thercof.

In particular, the long chain groups R*-(C=0)- and -NH-R* may be any
25  combination of cis or trans isomers that would be understood to exist, including any

mixture thereof.

Names for activity-generating delivery molecules of this invention

As used herein, the designation “(18:1(9))-norArg-(18:1(9)),” for example, refers
30  to (C17:1(9)alkenyl)-(C=0)-norArg-NH-(C18:1(9)alkenyl), which is the same as
(C18:1(9)alkenoyl)-norArg-NH-(C18:1(9)alkenyl), which is the same as
(C18:1(9)alkenoyl)-norArg-(C18:1(9)alkenylamino). In this naming, the number in the

inner parenthesis, for example the 9 in 18:1(9), refers to the position of a double bond

14



20o0r L-di am noproprionic acid residue can have the side chain am no group
of the residue quatem zed by hydrogen to form-NH3+, or by one or nore

nmet hyl , ewbybii/gsrazpyl or butyl groups ("R' groups) to fecmushiHERI5516 NHR2+,
or -NR3+, all of which are side chain quaternary amoni um groups or
cationic fornms. 25DAB activity-generating delivery nol ecul es

Exanpl es of an activity-generating delivery nolecule of this invention

i ncl ude R3ch§ﬁ9)1%ﬁ§mwkb56)%@&ﬁﬁhﬁgﬁ@h@mgmﬁ%nﬁ&%uﬁédﬂﬁﬁéﬂﬁ@ﬂ@gﬂﬂ@ and Xaa
is aD or L2 dlanlnobutyrlc acid residue. Exanples of an

activity- geﬁéﬂ&fPM§X§@Pﬂvery nol ecul e of this invention include 30
R3-(C=0) - DAB-NH-R4 where DAB is a D- or L-2,4-diam nobutyric acid residue,
and R3 and R4 are substltuted or unsubstituted C(14-24)al kenyl, and salts
t her eof ExaBpPas ancrataei deliveyy metkeevlat i ng del i very nol ecul e i ncl ude

R3- (C=0)+s DAB- N d
R (G0)S 1S (H??*?Tﬁ?eoy e el eV T AR M6 AR, 0™
above. aRﬁa(ICé@)@faadﬁH@é‘thretryR gad®' atd avgeliedisbeveyamio@dut B- bncl ude  HN

NH N-(4-a en- 1-yl am no) - 1- oxobut an- 2-yl ) ol eam de
Exanpl es oﬂgn Ogjg\})"toilllcﬁ(éﬁé?séul ng delivery nolecule include 5

R3- ( C=0) - DAB- Nl-l-EElémpheD@n%ﬁvﬁyf;g@e@ﬂng)deh&er& mblﬁd:lu&mflﬁﬂbmt/gm]loﬁ imtidd resi due,

anove. _Exartor§s Sk RS Dl P iy B R B R

N- (4- amno- akd ({* A shiBLAXuteCbramedntiQicd 23 di-eNalkenyl ami p tlere@Xobut an- 2- yl ) ol eam
de

Examples of an activity-generating delivery molecule include
R’-(C=0)-DAP-NH-R* where DAP is a D- or L-diaminoproprionic acid residue,
R’-(C=0)- is (18:1)oleoyl, and -NH-R" is (18:1)alkenylamino, where (18:1)alkenylamino
includes C(18:1(3))alkenylamino, C(18:1(5))alkenylamino, C(18:1(7))alkenylamino,

15 C(18:1(9))alkenylamino, C(18:1(11))alkenylamino, and C(18:1(12))alkenylamino.

Examples of an activity-generating delivery molecule include

N-(3-amino-1-((Z)-octadec-9-en-1-ylamino)-1-oxopropan-2-yl)oleamide

Examples of an activity-generating delivery molecule include
20 R’-(C=0)-DAP-NH-R* where DAP is a D- or L-diaminoproprionic acid residue,
R’-(C=0)- is (18:1)oleoyl, and -NH-R" is (18:2)alkenylamino, where (18:2)alkenylamino
includes C(18:2(9,12))alkenylamino.

Examples of an activity-generating delivery molecule include

15



Exanpl es of an activity-generating delivery nolecul e include

R3-(C=0) - DAB-NH-R4 where DAB is a D- or L-2,4-diam nobutyric acid residue,
R3- ( C=0) -wo=0(1187®pol eoyl , and -NH R4 is (18:1)al kenyl arcmawsExampises of an
activity-generating delivery nol ecul e include HN NH O wA. ..

(92,12Z) - N- (4-am no- 14( Z) - oct adec-9-en-1-ylam no) -1

- oxobut an- 2-yl ) oct adeca- 9, 12-di enami de Exanples of an
activity-generating delivery nolecule i ude R3-(C=0)-DAB- NH- R4 where DAB
is aD or L-2, 4-diamnobutyric acid residue, R3-(C=0)- is (18:2)oleoyl,
and -NH-R4 is (18 2) al ke i's S eferred to herein as
C(18: 2) ol eoyl - DAB- C( 18t 2) al keny! am no, or C18: 2-DAB-C18: 2. 5Exanpl es of an
activity-generating deloery nol ecul e include HN

(9Z,12Z) - N- (4- amimab= 1 (927, 12Z) - oct adeca- 9, 12- di en- 1- yl am no) - 1- oxobut an- 2-
yl) octadeca-9, 12-di en de An ionic formof this nolecule is

C(18: 2) ol eoyl - DAB( N 1-)-C(18: 2) al kenyl am no, or

C18: 2- DAB( NH3+C1-) - C18: \Vity-generating delivery

nol ecul e i ncl ude%(é 1‘})%31)@5?@%1}8 &1 ga§n5213 DAB- (18: 1(5)),
18:1(7)) - DAB- ( 1'8: L )
§18 1§ 1)1§) DAB§(18 1(11) y I-oxamsorgp z>} 0 e(18 1(12)),

Examples of an activity-generating delivery molecule include
R*-(C=0)-DAP-NH-R" where DAP is a D- or L-diaminoproprionic acid residue,
5  R’-(C=0)-is (18:2)oleoyl, and -NH-R" is (18:1)alkenylamino as defined above.

Examples of an activity-generating delivery molecule include

(92,127)-N-(3-amino-1-((£)-octadec-9-en-1-ylamino)
-1-oxopropan-2-yl)octadeca-9,12-dienamide

Examples of an activity-generating delivery molecule include
10 R’-(C=0)-DAP-NH-R* where DAP is a D- or L-diaminoproprionic acid residue,
R*-(C=0)- is (18:2)oleoyl, and -NH-R* is (18:2)alkenylamino.
Examples of an activity-generating delivery molecule include

IS U

HN
O
H,;N
NH
o =
F
(92,122)-N-(3-amino-1-((9Z,12Z)-octadeca-9,12-dien-1-ylamino)
-1-oxopropan-2-yl)octadeca-9,12-dienamide

16



15(18:1(3))-DAB-(18:1(5)), (18:1(3))-DAB-(18:1(7)),
(18:1(3))-DAB-(18:1(9)), (18:1(3))-DAB-(18:1(11)),

(18: 1( 3) )wOABH((53028( 12) ), (18:1(5))-DAB-(18:1(7)), (18: PCHHUS200853518: 1(9) ),
(18:1(5))-DAB-(18:1(11)), (18:1(5))-DAB-(18:1(12)),
(18:1(7))-DAB-(18:1(9)), (18:1(7))-DAB-(18:1(11)),
(18:1(7))-DAB-(18:1(12)), (18:1(9))-DAB-(18:1(11)),

(18:1(9)) - DAB- ( ]E&aﬁafol%s?))b an ﬁ%tﬂ%&er%ﬁéé—d&hv%%lcﬁéﬁ%le]lﬁcl&)e) 20Exanpl es of an
activity- generatggg@ eliver i ncl ude (18: 1(3)? DAB- (18: 2(9, 12)),

(18: 1(5) ) - DABICIBDAPGI120)), UF185 10NN IBAEL 1B L7008 15:107),
(18:1(9))- Q@AB— 531)%@9(1%%9))) (18131 - é%)Pl g)/l\g'l )1§821g192018)ﬁ> (18092

(18:1(12)) 18: 2 tivity- e)r%erati ng
delivery rmﬂléd(ﬂ))eDlAﬁdll&di@))( 018 12%)9%%@}918@@]3) (1B1(BPIAL-(13: 1(9))

18: 2(9,
(18 205, 1) SRR L 080 (TR0 Par i BRI Prly s,
(18: 2(9, 12)()1811)@8}()38 (13:1®)) (18 1(5))-DARcARPL E9), Off3: dM)-dpXR-Uistlytgkener at i ng
del i ver of the
f or egoi %g adc?ﬁ\%flyAgengi@t»( ﬁ% %@?I ver@gn@ﬁ@fﬁ&ﬁe@éﬁher eglﬁ 15( )i is a D 10or
L-2, 4-di ami (ﬂ@bwt)ybm (a&naur)e(ssd@) DAR-(h &\ @ 2h)handgil & 1¢ had AP-ars: Ko2)yr oup of
t he residue qua dro .0 form - NH3 y one or nore mnethyl,
et hyl, propyl XB‘E?P fOﬁ%/"oaﬁﬁ tY( rab%iﬁglgswalﬁc&md DR+, -NHR2+, or
]:NR3+, 1;05:3 @g: 1@)) DA PaN 820 1d9), @1I8a1|(59)4|q1.»a3t @Rine, w)ﬁ.l(rllrmr(mm@-oltsp§9 mz)l)catl ?m c
or s ity ti iver cul es anpl es of an
activity- gé(ﬁé épdégs&e]@ H%glég BAde%ﬂ K I%Q)h?féjntl on incl ude
R3- ( C=0) - 3NH2§§4DMQ[§Q(|9 1R3. and R4 are as defined above, and Xaa is a D

or L-2,2- d| am noacetl c_aci d residue. npl es of .an activity-generating
del i very ol eculf&eplet pia %Cwangqnawmgﬁqlwaa mgecrls-ipQtuds) - DAA- NH- R4 wher e DAA

is aD or hgdr @mr@@@@y @18%9@2)5@5&Pd¢1§v1(5’j}51@1§:§(93}§'ﬁ%@r891(’?5‘)'b5t'tUt ed

or unsubsti uted %/ her eof ['es of an

acti vi t & ged 826t 1 05DA8HL §:&dy), ﬁlﬁF?é%M)échlﬁdéUPBal(dC—O) DAA- NH- R4 where DAA

is a D or Ls32rd|gRpNeR§HLIC acid residue, R3-(C=0)- is (18:1)oleoyl, and
-NH-R4 is (18: & %;Lenyr{am(fﬁo) where (18:1)al kenyl am no 25i ncl udes

C(18:1(3))al kenﬁxamphsof @ Byity Sypratikednjivenyinmicculgindude( 7) ) al kenyl ami no,

g(( ig ig ?)23 ) F%gyﬁg%ﬂ%@@%ﬁglg aaﬁegg!t Ia\r/nl ':];) ggzgr ating delivery

mol ecul e i ncl udeAnsiNf thI-ﬂOINgaélmg adivitpgeRrqtihZ Yelochadelcc@esevhetein Xaa is a D-

-ylam ng) - 25 gxoeL.ny) 1)08}1oerﬁcm L8 residue can have the side chain amino group of the residue
quaternized by hydrogen to form -NH;", or by one or more methyl, ethyl, propyl or butyl
groups (“R” groups) to form -NH,R ", -NHR, ", or -NR3", all of which are side chain

quaternary ammonium groups or cationic forms.

25  DAB activity-generating delivery molecules

Examples of an activity-generating delivery molecule of this invention include
R*-(C=0)-Xaa-NH-R* wherein R* and R* are as defined above, and Xaa is a D- or L-
2,4-diaminobutyric acid residue.

Examples of an activity-generating delivery molecule of this invention include

30 R*-(C=0)-DAB-NH-R* where DAB is a D- or L-2,4-diaminobutyric acid residue, and R’
and R* are substituted or unsubstituted C(14-24)alkenyl, and salts thercof.

Examples of an activity-generating delivery molecule include
R*-(C=0)-DAB-NH-R* where DAB is a D- or L-2,4-diaminobutyric acid residue,
R’-(C=0)- is (18:1)oleoyl, and -NH-R" is (18:1)alkenylamino as defined above.

17



20 Exanpl es of an activity-generating delivery nol ecul e include
R3- (C=0) - DAA-NH-R4 where DAAis a D or L-2,2-diam noacetic acid residue,
R3- ( C=0) -wo=0(1187@pol eoyl , and -NH R4 is (18:2)al kenyl arCmaS20¥0053516

(18: 2) al kenyl am no 5i ncludes C(18:2(9,12)) al kenyl am no or
cis,cis-9,12-octadecadi enyl am no Exanpl es of an activity-generating

delivery nol ecul e include HN NH . .
N- (1-ami no- 249Z,g24)r-06# aﬁicﬁ%ﬁﬁtyggelagfaqu&'lilvéryf|n?dﬂcﬂ%)iﬁcaﬁd%x oet hypol eani de
Exanpl es of an activity-generating delivery nolecul e i nclude 10

R3- (C=0) - DAA- NH- R4 where DAX TS a~Bf Yof b=2/2>dl aninodcetic acid residue,
R3-(C=0)- is (18:2)ol eoylHNand -NH R4 is (18:1)al kenyl am no Exanpl es of an
activity-generating gl iver)@ol ecul e i nclude HN NH O
(92,122)-N—(1-anino-f- Z)Xoct adec- 9- en- 1-yl am no) - 2- oxoet hypoct adeca- 9, 12-
di enam de Exanpl es oflHan activity-generating delivery nol ecul e

i ncl ude R3- (C=0) - DAA- NH where DAAis a D or L-2,2-diam noacetic acid
residue, R3-(C=0)- is (18:2 ; } ) al kenyl am no

Bxanples of an agt}h Vit BEIEEALLRY 8L IMEIY) MOk S JNSiLaade:

Examples of an activity-generating delivery molecule include
5 R*-(C=0)-DAB-NH-R* where DAB is a D- or L-2,4-diaminobutyric acid residue,
R’-(C=0)- is (18:1)oleoyl, and -NH-R" is (18:2)alkenylamino, as defined above.

Examples of an activity-generating delivery molecule include

I

N-(4-amino-1-((92,127)-octadeca-9,12-dien-1-ylamino)-1-oxobutan-2-yl)oleamide

10
Examples of an activity-generating delivery molecule include
R’-(C=0)-DAB-NH-R* where DAB is a D- or L-2,4-diaminobutyric acid residue,
R*-(C=0)- is (18:2)oleoyl, and -NH-R* is (18:1)alkenylamino.

Examples of an activity-generating delivery molecule include

(92,12Z)-N-(4-amino-1-((Z)-octadec-9-en-1-ylamino)
15 -1-oxobutan-2-yl)octadeca-9,12-dienamide

18



HN 0 NH.\..

(9Z,122)-N-(1-am no-2-((9Z, 12Z) - oct adeca- 9, 12-di en- 1-yl am no) - 2- oxoet hyl )
oct adeca-Wolatidiserzam de Exanpl es of an acti vity- gener arcmgisdeliossn s

nol ecul e include (18:1(3))-DAA-(18:1(3)), (18:1(5))-DAA-(18:1(5)),
(18:1(7))-DAA-(18:1(7)), 5(18 :1(9))-DAA-(18 :1(9)), (18:1(11))-DAA-(18
:1(11)), (18 :1(12))-DAA-(18 :1(12)), (18: 1(3)) DAA- (18:1(5)),

(18:1(3)) - DAA- ( 18adhbif) %fan(alzgvlgy(- }r e(h*l’ :h(o%c)lle ihck@ie1(3) ) - DAA- (18: 1(11)),
(18:1(3))-DAA-(18:1(12 - AA- 1(7)), (18: 185)) DAA- (18:1(9)),
(18:1(5)) - MQ:Q; DAR- R (Vj}geg }s_a@;,agr 1%;4 ﬂ(aml)ojoutyrlc acid residue,

18:1(7
E 1s: 1% 73 g gﬁﬁ( (41)3 g %)ol,egyll (IZ%I)-% D étﬁgi'a]r%l)io hich is also referred to
(18: 1(9) ) - Deeit a8CAR 2R goy1-BAd-COS: 212(111enyyanmmo(w apmg F£18:2. Exanpl es of

an activjt en

(16°1(3)) oo ( 167357 EF kA PRI TS inyae

(18:1(7))- DAA-(18 2(9,12)), (18:1(9))- DAA- 2(9 12))
(18:1(11))-DAA-(18:2(9,12)), and (18:1(12) :2(9,12)). 15Exanpl es of
an activity-generating del}
(18:2(9,12))-DAA-(18: 1(3)L|)\l (18:2(9,12))-DAA-(18:1(5)),
(18:2(9,12)) - DAA- ( 1—25«1(7 018:2(9, 12)) - DAA- (18:1(9)),
(18:2(9,12)) - DAA- ( 11)y, and (18:2(9,12))-DAA-(18:1(12)).

Exanpl es of an actl vity-gefBrating deliv nmol ecul e i ncl ude
20(18:2(9, 12)) - DAA- (18: 963\ 12)). ny ¢f the foregoing
activity- generatlng del i ver ere is a Dor

L-2, 2-di am %éép%aacnhg%ﬁggjgglggg adece?qut he 1sgflgne"11ng)€?-iogol%@n@ﬁ%lgr oup of the

resi due qua r 1? one or e net hyl,
ethyl, propyl or butyl groups %r u%fér)anil form-NH2R+, -NHR2+, or
-NR3+, all of which are side chal n 25 quaternary amoni um groups or
cationic forns. On activity-generating delivery nol ecules Exanples of an

acti vi ty- geteioaic fagn efethisvealseuleos €cldrZeoledy O BN ntG &2k kenylgraino, or

R3- ( C=0) - Xaa IM‘B(WC?? R3 and R4 are as defined above, and Xaa is D or
L-ornithine. 5Exanples of an activity-generating delivery nolecule of this
i nvention include R3-(C=0)-0On-NH R4 wher nis D or L-omthine, and R3
and R4 are substituted or unsubstijuted 14-24) 4l kenyl, and salts thereof

HN

CI'H3N+\/\2:O
O{/\/\/\)/i/\/
10 Z
Examples of an activity-generating delivery molecule include
(18:1(3))-DAB-(18:1(3)), (18:1(5))-DAB-(18:1(5)), (18:1(7))-DAB-(18:1(7)),
(18:1(9))-DAB-(18:1(9)), (18:1(11))-DAB-(18:1(11)), (18:1(12))-DAB-(18:1(12)),

15 (18:1(3))-DAB-(18:1(5)), (18:1(3))-DAB-(18:1(7)), (18:1(3))-DAB-(18:1(9)),
(18:1(3))-DAB-(18:1(11)), (18:1(3))-DAB-(18:1(12)), (18:1(5))-DAB-(18:1(7)),
(18:1(5))-DAB-(18:1(9)), (18:1(5))-DAB-(18:1(11)), (18:1(5))-DAB-(18:1(12)),
(18:1(7))-DAB-(18:1(9)), (18:1(7))-DAB-(18:1(11)), (18:1(7))-DAB-(18:1(12)),
(18:1(9))-DAB-(18:1(11)), (18:1(9))-DAB-(18:1(12)), and (18:1(11))-DAB-(18:1(12)).

20 Examples of an activity-generating delivery molecule include
(18:1(3))-DAB-(18:2(9,12)), (18:1(5))-DAB-(18:2(9,12)), (18:1(7))-DAB-(18:2(9,12)),

19



Exanpl es of an activity-generating delivery nolecul e include
R3-(C=0)-On-NHR4 where Onis D or L-omthine, R3-(C=0)- is

(18: 1) ol ewl2p11203@0200- NH- R4 is (18:1)al kenyl am no as def ipngdsabmomsssieExanpl es
of an activity-generating delivery nol ecul e include HN NH

N- (5-am no- 1- ((2)-oct adec-9- en- 1-yl am no) - 1- oxopent an- 2-yf | ol eam de

Exanpl es of an activity-generating delivery nolecul e include

15R3- ( C=0) - nand ngr/@@(geug QlS' 18(113? DNB- pgcar(@bii)b Ry R3-(C=0)- is

(18:1) ol eoy kenyl am no "as defi ned above. Exanples
of an acti vﬁlw(]@@n@ftﬁt(llﬁé(9dlél))r very nol ecul e include HN NH

N (5-am no- 1 ( (92,3 ot 20RSAs S an s aigods oxopent an- 2-y1) o eam

i de Exanples of an activity ener at | iver ecul e include

R3- ( C=0) - 00181%[%1?4) W‘%@r(éSQﬁi) (3:210, 18- D_AE}(ﬂi&l(ﬁ))dlS R, 120=D)B-({1 & 1(7)),
(16 220 o T T A AV DAL g = of
(18: 2(9 12)) DAB-(18:1(12)).
Examples of an activity-generating delivery molecule include
(18:2(9,12))-DAB-(18:2(9,12)).
Any of the foregoing activity-generating delivery molecules wherein Xaa is a D-
10 or L-2,4-diaminobutyric acid residue can have the side chain amino group of the residue
quaternized by hydrogen to form -NH;3", or by one or more methyl, ethyl, propyl or butyl
groups (“R” groups) to form -NH,R", -NHR,", or -NR3", all of which are side chain

quaternary ammonium groups or cationic forms.

15 DAA activity-generating delivery molecules

Examples of an activity-generating delivery molecule of this invention include
R*-(C=0)-Xaa-NH-R* wherein R and R* are as defined above, and Xaa is a D- or L-2,2-
diaminoacetic acid residue.

Examples of an activity-generating delivery molecule of this invention include

20 R’-(C=0)-DAA-NH-R* where DAA is a D- or L-2,2-diaminoacetic acid residue, and R
and R* are substituted or unsubstituted C(14-24)alkenyl, and salts thercof.

Examples of an activity-generating delivery molecule include
R’-(C=0)-DAA-NH-R” where DAA is a D- or L-2,2-diaminoacetic acid residue,
R’-(C=0)- is (18:1)oleoyl, and -NH-R" is (18:1)alkenylamino, where (18:1)alkenylamino

25  includes C(18:1(3))alkenylamino, C(18:1(5))alkenylamino, C(18:1(7))alkenylamino,
C(18:1(9))alkenylamino, C(18:1(11))alkenylamino, and C(18:1(12))alkenylamino.
Examples of an activity-generating delivery molecule include

NSNS NN

HN

HQN\2=O

NH
Ow

N-(1-amino-2-((£)-octadec-9-en- 1-ylamino)-2-oxoethyl)oleamide

20



NH O

(9Z,12Z2)-N-(5-am no-1-((Z)-octadec-9-en-1-yl am no) - 1- oxopent an- 2-y1)

50ct adecaw®,202/idr@nam de Exanpl es of an acti vity- gemasationsssdel i very
nol ecul e include R3-(C=0)-On-NH R4 where On is D or L-omthine,
R3-(C=0)- is (18:2)oleoyl, and -NH R4 is (18:2)al kenyl am no 10Exanpl es of
an activity-generating delivery nolecule include HN NH /

(92, 127) - N- (5- am no- 1- ((9Z, 12Z) - oct adeca- 9, 12- di en- 1-yl am no) - 1- oxopent an- 2
-y1l) octadeca-9, 12-di enam de Exanpl es of an activity-generating delivery
mol ecul e i ncl udéixemeleaefa@n)acm'w %eIlBYaEIEIQ%(}f)llVGYQ’I@l%PE)l?dﬂ% (18:1(5)),

E ig EIL.E IB ) Olg”méc 1{%]55 INH-R® @eg(@i ) acb nor(L1§2 Jd(a?l)ﬂcsa)cenc acid residue,

(18:1(3))- CRHGC(‘LB 1i((@ ))016()31183@( BT}I)R 1(81@alk@wja)mlw varene((33:P)atkenylaging( 9) ) ,

(18: 105)3 - O Hder G Py bty AL Probdibduichaindiby) ) T 5714 09
(18:1(7))-Orn- (Raﬂab@)))fan(aiﬁwﬂ;(ge)l):r-aﬁng@elﬁeljz(rﬂoléc)lel(lcilﬁiel(7)) om (18: 1(12)),

20(18:1(9))-Orn-(18:1(11)), (18:1(9))-0m (18:1{12)), and
(18:1(11))-0m (18: 1(12)).

N-(1-amino-2-((9Z,127)-octadeca-9,12-dien-1-ylamino)-2-oxoethyl)oleamide

Examples of an activity-generating delivery molecule include
10 R’-(C=0)-DAA-NH-R* where DAA is a D- or L-2,2-diaminoacetic acid residue,
R*-(C=0)- is (18:2)oleoyl, and -NH-R* is (18:1)alkenylamino.
Examples of an activity-generating delivery molecule include

NSNS NN

HN

H,N \2: ©
NH
o X
F
(92,127)-N-(1-amino-2-((£)-octadec-9-en-1-ylamino)-2-oxoethyl)octadeca-9,12-dienamide
15
Examples of an activity-generating delivery molecule include
R*-(C=0)-DAA-NH-R* where DAA is a D- or L-2,2-diaminoacetic acid residue,

R*-(C=0)- is (18:2)oleoyl, and -NH-R* is (18:2)alkenylamino.

Examples of an activity-generating delivery molecule include
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Exanpl es of an activity-generating delivery nolecul e include
(18:1(3))-On-(18:2(9,12)), (18:1(5))-On-(18:2(9,12)),

(18: 1(7) )wOrnt1(eF8028( 9, 12) ), (18:1(9))-On-(18:2(9,12)), PCT/US2010/055516
(18:1(11))-0On-(18:2(9,12)), and (18:1(12))-On-(18:2(9,12)). Exanples of
an activity-generating delivery nol ecul e include
5(18:2(9,12))-On-(18:1(3)), (18:2(9,12))-On-(18:1(5H)),
(18:2(9,12))-0n-(18:1(7)), (18:2(9,12))- -(18:1(9)),
(18:2(9,12))-0On-(18:1(11)), and (18:2(9]12))-On-(18:1(12)).

Exanpl es of an activity- i £Fery eout’e i ncl ude
(18:2(9,12))-0On-(18: Z(HN 12)). Any of the foregoing activity-generating
delivery nol ecul es wh Xaa is D or 10 L-ornithine can have the side
chain am no group of tzh orni thine quaternized by hydr ogen to form - NH3+,

or by one or nore nethyl Nrethyl, propyl butyl groups ("R' groups) to
form-NH2R+, -NHR2+, @=XNR3+, all of h are side chain quaternary
anmoni um groups or cati ont s a -generatl ng delivery

nol ecul es ctl eneratln livery nol ecul e of
this inventf 9@&%@19"@% 21(@281;12;8313 \ﬂi‘FélrleYﬁm )- 'ﬁ’ Oeﬁ}l’}{bre as defined

above, and Xaa is D or L-|y¥&t4deca-Eafsiadidof an activity-generating
delivery nol ecule of this invention include R3-(C=0)-Lys-NH R4 where Lys is
D- or L-lysine, and R3 and R4 are substituted or 20unsubstituted

C( 14- 24) al kenyl ,Examgles af ansictiner gotratixadgbives noflecale iacdudevi ty-generating

del i - i ,
o (0] -1 RS e B R X R L P RS A s e et
above. E’i<an(11Bﬂ@))aDAaﬂ(ladtﬂi))/|(I&1L@E)|)®Aa?{r891(dib)b mv&t@znmmmlaamul?n)a,l udg HN
NH N (6-am po-14(7).- i nQ) -.1- Py i
Eampl oo of B CAEP R ISR RPN LI i ERBPES sy eam A
R3- ((C=0) - Ly s kRO AWhERE Ly (iss] (B)-DotA L1 ysne] 8:R3)(D=A)(18: €)X 18: 1) ol eoyl ,
and -Nr-Ra s (181,203 KS) 218.119), 354 A914.169) 289 &) paa-(18:1(12)),
(18:1(7))-DAA-(18:1(9)), (18:1(7))-DAA-(18:1(11)), (18:1(7))-DAA-(18:1(12)),
10 (18:1(9))-DAA-(18:1(11)), (18:1(9))-DAA-(18:1(12)), and (18:1(11))-DAA-(18:1(12)).

Examples of an activity-generating delivery molecule include
(18:1(3))-DAA-(18:2(9,12)), (18:1(5))-DAA-(18:2(9,12)), (18:1(7))-DAA-(18:2(9,12)),
(18:1(9))-DAA-(18:2(9,12)), (18:1(11))-DAA-(18:2(9,12)), and
(18:1(12))-DAA-(18:2(9,12)).

15 Examples of an activity-generating delivery molecule include
(18:2(9,12))-DAA-(18:1(3)), (18:2(9,12))-DAA-(18:1(5)), (18:2(9,12))-DAA-(18:1(7)),
(18:2(9,12))-DAA-(18:1(9)), (18:2(9,12))-DAA-(18:1(11)), and
(18:2(9,12))-DAA-(18:1(12)).

Examples of an activity-generating delivery molecule include

20 (18:2(9,12))-DAA-(18:2(9,12)).

Any of the foregoing activity-generating delivery molecules wherein Xaa is a D-
or L-2,2-diaminoacetic acid residue can have the side chain amino group of the residue
quaternized by hydrogen to form a -NH;', or by one or more methyl, ethyl, propyl or
butyl groups (“R” groups) to form -NH,R", -NHR,", or -NR3", all of which are side chain

25  quaternary ammonium groups or cationic forms.

22



Exanpl es of an activity-generating delivery nolecule include HN NH

5N- (6-am no-1-((9Z, 12Z) - oct adeca- 9, 12-di en-| -yl am no) - 1- oxohexan- 2-yl ) ol eam
i de WO 2Bxzspi2es of an activity-generating deliveryPaooluseubasisnel ude
R3- (C=0)-Lys-NH R4 where Lys is D- or L-lysine, R3-(C=0)- is (18:2)oleoyl,
and 10-NH-R4 is (18:1)al kenyl am no Exanpl es of an activity-generating
delivery nol ecul e i ncl ude HN

(92, 127) - N- G fr R iRRscherbfid dPiGERd8fcRAIeeN- 1- yI am no) o _

- 1- oxohexan-2-yT)octadeca-9, 1Z-di enam de Exanpl es of an activity-generating
del i very nol ecultxampleh pira aeBRG-ganeiphing dodivamnmieapjset ghig ipsentign mcluge |- | ysi ne,
Ra-(C=0) - 1@ (L) A1 abeadd gt R M A ol (i1 Bbkenybaiiiog. Bxanpl es of an
activity-generati'ng delivery nol ecul e I nclude NH

(92, 122Z) - N-{-ermithinao- 1- ((9Z, 12Z) - oct adeca- 9, 12-di en- 1

-ylam nOS) -1- OXO%ﬁBl’eg'oya]n)activity—generating delivery molecule of this invention include
R’-(C=0)-Om-NH-R* where Orn is D- or L-ornithine, and R* and R* are substituted or

unsubstituted C(14-24)alkenyl, and salts thereof.
Examples of an activity-generating delivery molecule include
R’-(C=0)-Orm-NH-R* where Orn is D- or L-ornithine, R*-(C=0)- is (18:1)oleoyl, and
10 -NH-R*is (18:1)alkenylamino as defined above.

Examples of an activity-generating delivery molecule include

N-(5-amino-1-((£)-octadec-9-en-1-ylamino)- 1-oxopentan-2-yl)oleamide
Examples of an activity-generating delivery molecule include
15 R’-(C=0)-Orm-NH-R* where Orn is D- or L-omithine, R*-(C=0)- is (18:1)oleoyl, and

-NH-R* is (18:2)alkenylamino as defined above.

Examples of an activity-generating delivery molecule include

N-(5-amino-1-((92,12Z)-octadeca-9,12-dien-1-ylamino)-1-oxopentan-2-yl)oleamide

20
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oct adeca- 9, 12- di enam de Exanpl es of an activity-generating delivery
nol ecul e include (18:1(3))-Lys-(18:1(3)), (18:1(5))-Lys-(18:1(5)),

(18: 1(7))wboysti(csd028( 7)), 5(18:1(9))-Lys-(18:1(9)), PCT/US2010/055516
(18:1(11))-Lys-(18:1(11)), (18:1(12))-Lys-(18:1(12)),
(18:1(3))-Lys-(18:1(5)), (18:1(3))-Lys-(18:1(7)), (18:1(3))-Lys-(18:1(9)),
(18:1(3))-Lys-(18:1(11)), (218:1(3))-Lys-(18:1(12)),

(18:1(5)) - Lys- ( H8ahpif) %fan(alzgvlgy(- }ra ﬂ{gsde(hlréﬂé/%o%&lle ihck@ie1(5) ) - Lys-(18:1(11)),
(18:1(5))-Lys-(18:1(12 - Lys-( ?))

(18:1(7))-U sCCHB Qrp-4E )R 118 O_E(l?s) @}sommn% 2§50)- is (18:2)oleoyl, and

10(18: 1(9) ) Ny %@;;ﬁ ﬁmn&QS 1(9)) Lys-(18:1(12)), and

(18:1(11))- Lys (1 | es of an activity-generating delivery

nmol ecul e i ncl ud@x@msles_e@)n)acw@ geﬁBPaQIQQd6112§Iy mqlacglenfdyde- Lys- (18: 2(9, 12)),
(18:1(7))-Lys-(18:2(9,12)) (18

(18:1(11))-Lys-(18:2(9, 12)) and (18:1(12))-Lys- (18 2(9 12)). Exanpl es of

an activity-generating del it0 nol ecul e i ncl ude
15(18:2(9,12))-Lys- 18:2(9, 12))-Lys-(18:1(5)),
(18:2(9,12))-Lys- (1 Z%§?%LZ;§ 2(9,12))-Lys-(18:1(9)),

(18:2(9,12))-Lys-(18:1(11)9)y and (18:2(9, 1 Lys-(18:1(12)).
Exanpl es of an activity- gene atlng dellvqp ec Ie i ncl ude
(18:2(9,12))-Lys-(18:2(9,12)). o] he” f or eg activity-generating

delivery nol eculfg 1 BIENEE AMSRA] - ((g) Brta@ic-928- Lyllamﬁiome &apenh@veyls he side chain

anm no grigp of the lysine quate&ﬂkggngpydﬁmgﬁggen to form-NH3+, or by one
or nore thyl, ethyl, propyl or butyl groups ("R' groups) to form - NH2R+,

-NHR2+, or -NR3+, all of which are side chain quaternary anmoni um groups or

cationic forns. é%%%?P§ IﬁﬁﬁY&}%%é%ﬁgf&%Vgélq?“m%1m3&ky nol ecul es Exanpl es

of an act|V|ty i'sTinvention include
R3- ( C=0) - XaR- N#ORADMM&@ whRS3 ands [Rlordr-emalsingd & i(Aed)-abdve)olenyt] a¥da is D- or

L- nor ar gi ni f an activity-generating delivery nolecul e of
this |nvent?ﬁﬁRlﬁgﬁgg@ﬁﬁﬁﬁT%Lﬁ) nor Arg- NH- R4 where norArg is D- or
L- norar g ni ne, andmP3s afuh d&dviargensiabisd ddlivéganadéculerifdhngkt | t ut ed

C(14-24) al kenyl, and salts thereof npl es of an
activity-generating delivery nolecul e |nclu e -(C=0) - nor Arg- N\H- R4 where
norArg is D0 or L-norarginin ~ 108 eoyl, and -NH-R4 is
(18:1)al kenyl am no as defi d above. Exanples of an activity-generating
delivery nol ecul e incl ude o
H,N
o x
F

(92,127)-N-(5-amino-1-((9Z,127)-octadeca-9,12-dien-1-ylamino)-1-oxopentan-2-yl)
octadeca-9,12-dienamide

Examples of an activity-generating delivery molecule include
(18:1(3))-Om-(18:1(3)), (18:1(5))-Orn-(18:1(5)), (18:1(7))-Orn-(18:1(7)),

15 (18:1(9))-Orn-(18:1(9)), (18:1(11))-Orn-(18:1(11)), (18:1(12))-Orn-(18:1(12)),
(18:1(3))-Om-(18:1(5)), (18:1(3))-Orn-(18:1(7)), (18:1(3))-Orn-(18:1(9)),
(18:1(3))-Om-(18:1(11)), (18:1(3))-Orn-(18:1(12)), (18:1(5))-Orn-(18:1(7)),
(18:1(5))-Om-(18:1(9)), (18:1(5))-Orn-(18:1(11)), (18:1(5))-Orn-(18:1(12)),
(18:1(7))-Om-(18:1(9)), (18:1(7))-Orn-(18:1(11)), (18:1(7))-Orn-(18:1(12)),

20 (18:1(9))-Orn-(18:1(11)), (18:1(9))-Orn-(18:1(12)), and (18:1(11))-Orn-(18:1(12)).
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N- (4- guani di no- 1- ((Z) - oct adec- 9- en- 1-yl am no) - 1- oxobut an- 2-yl ) ol eam de
Exanpl es of an activity-generating delivery nol ecul e include 15

R3- ( C=0) -wordrigsiNide R4 where norArg is D- or L-norargi ni meT/UR301005BG)6 1S
(18:1)ol eoyl, and -NHR4 is (18:2)al kenyl am no as defined above. Exanpl es
of an activity-generating delivery nol ecul e include

N- (4- guani di no-14(9Z, 127) - oct adeca- 9, 12- di en- 1- yl am no) - 1- oxobut an- 2- yeol ea

ni de 20Exanpl es Egcfam fas éﬁérﬂa\éh{q)& @ﬁﬁﬁgame&%dl&%rexna@deecul e include
R3- ( C=0) - nor Ar ere nor L- nor ar gi ni ne, -(C=0)- is

(18: 2) ol eoyll8: I&AHOHRHB@@ %), (h%l(igé?fkéh%?-@#ﬁo(méﬂdh@%@864(9 &),

activity-g r |

(92, 127) - N-(?g I%aﬁ%ﬁﬁﬂ%@yg@ Sty C'(ggée(gCi%))'é{}ld'd?é\hdz)’)\"dm (Neb0.12)

- 1- oxobut an- 2- y|BxemplsleCan-agtivip- ghnelﬁm’lﬁ di?élVEX&IirmCGb ltlﬁfludfn activity-generating

Lo nor ar o1 ni e R B (et ST A A R R 2B eryt i no
Exanpl es of (1&13(%&20] Omt-(13g€he I Bt 2(Ag 2 dedma( s Y 1irp) aad (1 2 (Prie))wete-(18:1(12)).
Examples of an activity-generating delivery molecule include
(18:2(9,12))-Orn-(18:2(9,12)).
Any of the foregoing activity-generating delivery molecules wherein Xaa is D- or
10 L-ornithine can have the side chain amino group of the ornithine quaternized by hydrogen
to form -NH3", or by one or more methyl, ethyl, propyl or butyl groups (“R” groups) to
form -NH,R", -NHR,", or -NR3", all of which are side chain quaternary ammonium

groups or cationic forms.

15  Lys activity-generating delivery molecules

Examples of an activity-generating delivery molecule of this invention include
R*-(C=0)-Xaa-NH-R* wherein R and R* are as defined above, and Xaa is D- or L-lysine.

Examples of an activity-generating delivery molecule of this invention include
R*-(C=0)-Lys-NH-R* where Lys is D- or L-lysine, and R* and R* are substituted or

20 unsubstituted C(14-24)alkenyl, and salts thereof.

Examples of an activity-generating delivery molecule include
R3—(C=O)—Lys—NH—R4 where Lys is D- or L-lysine, R3—(C=O)—is (18:1)oleoyl, and
-NH-R* is (18:1)alkenylamino as defined above.

Examples of an activity-generating delivery molecule include

25 N-(6-amino-1-((Z£)-octadec-9-en-1-ylamino)-1-oxohexan-2-yl)oleamide

25



HN (9Z,127)-N- (4-guani di no-1-((9Z, 12Z) - oct adeca- 9, 12-di en- 1-yl am no) - 1-
oxobut an- 2- yDoct adeca- 9, 12- di enam de 10Exanpl es of an activity-generating
del i very wol2etwseo2oncl ude (18:1(3))-norArg-(18:1(3)), PCT/US2010/055516
(18:1(5))-norArg-(18:1(5)), (18:1(7))-norArg-(18:1(7)),
(18:1(9))-norArg-(18:1(9)), (18:1(11))-norArg-(18:1(11)),
(18:1(12))-norArg-(18:1(12)), (18:1(3))-norArg-(18:1(5)),

(18:1(3))-norAr gfxﬁﬁag}eg-éf? Qn)a’ctl'él%/a 611@1%)11) éxgnc(léc%le]lﬁgﬂ&ei
(18:1(3))-norArg- % -nor é18 1(12)),

(18:1(5)) - n%rcﬁ%z)( R) yvhersz 18: Q(%)L)b’ﬁ@% #C1a8: 151Q1§)1§0,160y1 and
(18:1(5))-n 9; mi rArg-(18:1(12)),

(18: 1(7)) - n;N;HA\r S((i@gﬁ%@%%ﬁ gl‘@d%{")é% abnog’?Arg (18:1(11)).

(18:1(7))-norAr Mmg}eggﬁ@)a):nw(ﬁ@n@(agyg dohiyeramepl¢cuB:inglude) )
(18:1(9))-norArg-(18:1(12)), and (18:1(11))-norArg=A4J8:1(12)). Exanples of
an activity-generating delivery nol ecul e include

20(18:1(3))-norArg-(18:2(9,12)), ( . , ), WO
2011/ 057020PCT/ US2010/ 055516 (1&" (7) )-norArg-(18:2(9, 12)),
(18:1(9))-norArg-(18:2(9,12)), 11))-nor Arg-(18:2(9,12)), and
(18:1(12))-nor Arg-(18: 5 Exanpl es of an activity-generating

delivery nol ecul e include (18: 2(9 NLQ)) nor Arg-(18:1(3)),
(18:2(9,12))-norArg-(18:1(5)), 8:2(9, 12)) nor Ar g- (18 1(7))
(18:2(9,12))-norArg-(18:1(9)), or Ar g , and
(18:2(9,12))-norArg-(18:1(12)). rrpl es of an actl VI ty-generating
del i ver ys nol ecul &-(¢-awineee((92.822¢ @1ati0a)%, Rodige-g-ylab8n@( 199xbA¥an-2Arijole@midche
foregoing activity-generating delivery nol ecul es wherein Xaa is D or 10
L- norargi ni ne can have a nitrogen atom of the guanidino group of the
nor ar gi ni ne quatem zed by hydrogen to form =NH2+, or by one or nore nethyl,

ethyl, propyl OrExBkbMh oGRSty @nt@ling FNvERY ma¢écuei®dde Whi ch are cationic
forms and |n3cl udes any tautoneric forns. 15H.,s activi tyzpq%eneratl ng delivery
i

mol ecul es  R-(C=O)EysApi-Bs Wheredys Hdp W.lrlyﬂg%#e{%r@hgs dé&ilewys 2pdl ecul e of
this IﬂY(ﬁntm{lRﬂﬁqhy@ﬁlk@%ﬂ&&nQ) Xaa- NH- R4 wherein R3 and R4 are as defined
above, and Xaa is D or L-histidine. Exampl es of an

acti vi t y- gener atixagplge i apecipvipgaeiglies @ﬂilVﬁlﬁln@W}lﬁéﬁﬂlﬂ@n i ncl ude 20
R3-(C=0)-H s-NH-R4 where Hi s and R4 are
substituted or unsubst hutmmmgeof Exanpl es of
an activity-generating del'\very nol ecul e i nclude R3-(C=0)-H s-NH R4 where
Hs is D or L-hiHshydh ei{c=0)- is (18:1)oleoyl, and -NHR4 is
(18:1)al kenyl am no as defi above. 25Exanpl es of an activity-generating
delivery nolecule inclu x

(182

F

(92,127)-N-(6-amino-1-((£)-octadec-9-en-1-ylamino)
-1-oxohexan-2-yl)octadeca-9,12-dienamide

Examples of an activity-generating delivery molecule include
15 R3—(C=O)—Lys—NH—R4 where Lys is D- or L-lysine, R3—(C=O)— is (18:2)oleoyl, and
-NH-R* is (18:2)alkenylamino.

Examples of an activity-generating delivery molecule include
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HN N (3 -(1Himidazol-4-y1)-1 -((Z2)-octadec-9-en-1

-yl am no) - 1- oxopr opan- 2-yl ) ol eam i de Exanpl es of an
activity-weneriaisrorg del i very nol ecul e i ncl ude R3-(C=0) - PicsAlNebiRHssher e Hi s
is D or L-histidine, R3-(C=0)- is (18:1)oleoyl, and -NH-R4 is

(18: 2) al kenyl am no as defined above. Exanples of an activity-generating
delivery nolecule include HN N HN INH O

N (3-(1H i m dazol -4-y1)-14(9Z, 12Z) - oct adeca- 2x12- di en- 1-yl am no)

5- 1- oxopr opan- 2-yl ) ol eam de Exanpl es of an gctiyity-generating delivery

nol ecul e include R3-(C=0)-H SIS L- hi sti di ne,
R3-(C=0)- is (18:2)oleoyl,pnygnd -NHR4 is (18:1)al kenyl am no as defi ned
above. 10Exanpl es of an actiypy-generating delivery nolecule include HN N
HN INH O /

(92,122) - N—(3-(1H—|n|dazo
-2-y1l) octadeca-9, 12-di ena
delivery nDIecuIe i ncl ude R3 sis D or

L- hi sti di ne, ) ol eo and 15-NH-R4 is (18: 2%a|keny|an1no

IS
Exanpl es of (9§n12§é—€\f (@wn@éﬁ@ﬂa@@@d aﬁé?;dlqwl ¥ening)- ﬂwes@lmi@l- -YBIN

octadeca-9,12-dienamide

ec- 9-en-1-yl am no) - 1- oxopr opan
s of an activity-generating

-4ANy1) - 1- ((2) - oct
id Ex

Examples of an activity-generating delivery molecule include
(18:1(3))-Lys-(18:1(3)), (18:1(5))-Lys-(18:1(5)), (18:1(7))-Lys-(18:1(7)),

S5 (18:1(9))-Lys-(18:1(9)), (18:1(11))-Lys-(18:1(11)), (18:1(12))-Lys-(18:1(12)),
(18:1(3))-Lys-(18:1(5)), (18:1(3))-Lys-(18:1(7)), (18:1(3))-Lys-(18:1(9)),
(18:1(3))-Lys-(18:1(11)), (18:1(3))-Lys-(18:1(12)), (18:1(5))-Lys-(18:1(7)),
(18:1(5))-Lys-(18:1(9)), (18:1(5))-Lys-(18:1(11)), (18:1(5))-Lys-(18:1(12)),
(18:1(7))-Lys-(18:1(9)), (18:1(7))-Lys-(18:1(11)), (18:1(7))-Lys-(18:1(12)),

10 (18:1(9))-Lys-(18:1(11)), (18:1(9))-Lys-(18:1(12)), and (18:1(11))-Lys-(18:1(12)).
Examples of an activity-generating delivery molecule include
(18:1(3))-Lys-(18:2(9,12)), (18:1(5))-Lys-(18:2(9,12)), (18:1(7))-Lys-(18:2(9,12)),
(18:1(9))-Lys-(18:2(9,12)), (18:1(11))-Lys-(18:2(9,12)), and (18:1(12))-Lys-(18:2(9,12)).
Examples of an activity-generating delivery molecule include
15 (18:2(9,12))-Lys-(18:1(3)), (18:2(9,12))-Lys-(18:1(5)), (18:2(9,12))-Lys-(18:1(7)),
(18:2(9,12))-Lys-(18:1(9)), (18:2(9,12))-Lys-(18:1(11)), and (18:2(9,12))-Lys-(18:1(12)).
Examples of an activity-generating delivery molecule include
(18:2(9,12))-Lys-(18:2(9,12)).
Any of the foregoing activity-generating delivery molecules wherein Xaa is D- or
20 L-lysine can have the side chain amino group of the lysine quaternized by hydrogen to
form -NH3", or by one or more methyl, ethyl, propyl or butyl groups (“R” groups) to form
-NH,R", -NHR;", or -NR3", all of which are side chain quaternary ammonium groups or

cationic forms.

25
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0 NH/

(9Z,122)-N-(3-(1H i m dazol -4-y1)-1-((9Z, 12Z) - oct adeca- 9, 12-di en- 1- yl am no)
- 1- ox oprwpantidsyizpoct adeca-9, 12-di en ami de Ex 20pIus010/05%5m6
activity-generating delivery nolecule include (18:1(3))-Hi s-(18:1(3)), (18:
1(5))-His-(18:1(5)), (18:1(7))-Hi s-(18:1(7)), 5(18:1(9))-H s-(18:1(9)),
(18:1(11))-Hi s-(18:1(11)), (18:1(12))-Hi s-(18:1(12)),

(18: 1(3)) - Husrakd &b{iD)bnerdiih dcNeR) holdhes( 18: 1(7)),  (18:1(3))-Hi s-(18:1(9)),
(18:1(3))-Hs- : , (18 H's-(18:1 12?), o o

(18: 1(5)) - Hi s- ( Exemplpy pt anapgvity-gopprafipgdaliygry nadgeple of figs invention include
1(5))-Hi s- (d8; | 118 , 8, Lis Bl § (18:1(9)),
(18 1(7)) - Fr g S LN e S ey antotais B 8 (16 2(9))
10(18: 1(9) )Lprorgidige.1(11)), (18:1(9))-His-(18:1(12)), and

(18:1(11))-Hi s- (x8: TR f Clebivi 1 V= O L.ng

del i ver;l/s) nol ecul%xgyé%%ﬁf)d%l a{: E’él:tyl%eg% éﬂ%)(ge%?irgnéo?%u%gf ;th?{é e B flcftdt

(18: 1(5)) - HRS(ED8:mR(Arg IR whed:nb(Arg)is B o [(-d8a2{8nel 2)d R and R* are

(18:1(9))-Hi s-(18:2(9, 12). - 1(11)) - Hi §- - 2(9,12)), and

(18:1(12)) Sﬁ?sst %i%?l(zltné‘,}bfég"fefl@%%%ﬁlééﬁy&aniﬁélégl%elrélol%‘t y-generating delivery

nol ecul e i ncl udExampE8o2nAclid)y) gdnbatifgl Blitér3 malechik8nd?, 12) ) - Hi s- (18: 1(5)),

(18:2(9,12) [ 5-.(18; 1( 18: 2 12))-His-(18:.1(9) )~ -

(18: 2(9, 12)%?432—?)%%%(@%’4, ??dl‘)%‘%@:l%%)g?rﬁﬁ?rg”ﬁi‘%@% %g%‘?q%js) _

(Exarrpl( exn) O;()l&ﬂ)cﬂé‘dyi,‘dhd Wmﬁ@;(a&il)‘hg(ed?lbﬂnié@ra?dﬁﬁie&@bﬂv@. i ncl ude
18:2(9,12))-His-(18:2(9,12)).. Any q e foregojng activity-generating

delivery nol ecuIEé‘émR}‘?%éfzanf‘cgﬁﬁﬁ"geé‘erﬂln%ﬁﬁehﬁwmﬂ?%f*Iedgwéd%can have t he hydrogen

atom of the side chain of the brstih ti hyl , ethyl,

propyl or butyl group to forpgya side chain N-nethyl histidine derivative.

Any of the foregoing activity- erating delivery nol ecules wherein Xaa is

D- or L-histidine cgﬁ\‘ N&A\gi?f?ogen atom of the side chain of the

hi stidine quatem zed by,ll hydgegen to form=NH#+ , or by a nmethyl, ethyl,

or propyl group to form NR o#ifi ch 25are or cationic fornms and include any
tautoneric forms. Pro activityc erqting deldv | equl es Exanpl es of
an activity-generating delivery nol écul’e o hi S i nvention include

R3- ( C=0) - Xaa- NH-R44-ghanidinar 1 RZ)-apddRP-ar b yhsimefl i axebutabdyboleanide Xaa is D- or
L- proline.

Examples of an activity-generating delivery molecule include
15  R’-(C=0)-norArg-NH-R* where norArg is D- or L-norarginine, R*-(C=0)- is
(18:1)oleoyl, and -NH-R" is (18:2)alkenylamino as defined above.

Examples of an activity-generating delivery molecule include

N-(4-guanidino-1-((9Z,12Z)-octadeca-9,12-dien-1-ylamino)-1-oxobutan-2-yl)oleamide
20 Examples of an activity-generating delivery molecule include

R’-(C=0)-norArg-NH-R* where norArg is D- or L-norarginine, R*-(C=0)- is
(18:2)oleoyl, and -NH-R* is (18:1)alkenylamino.
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5Exanpl es of an activity-generating delivery nolecule of this invention
include R3-(C=0)-Pro-NH R4 where Prois D or L-proline, and R3 and R4 are
substi t utwa 20r1/03mRobst i t ut ed C(14-24) al kenyl, and sal t s PClnarse@i/055516

Exanpl es of an activity-generating delivery nolecul e include
R3-(C=0)-Pro-NH-R4 where Prois D or L-proline, R3-(C=0)- is (18:1)oleoyl,
and 10-NH-R4 is (18:1)al kenyl am no as defi ned above. Exanples of an
activity-gener atExaﬁiFféﬁbfAﬁeicMVI{wJé&%{lﬁg 4G Y IR ledle include

N((Z) - oct adec-9-en y1) - 1- ol eqyl pyrrolidi ne-2-carboxam de Exanpl es of an
activity-generating defgivefy cu net’u N C=0) - Pro- NH- R4 where
Prois D or L-proling, R3-(C=0)- is (18:1)oleoyl, and -NHR4 is

(18:2) | akenylgm }E}o es of an activity-generating delivery nol ecul e

include o N (YOZ M22X- oct adeca-9, 12-di en-1

-y1) - 1- ol eoyl pwHr ol i di N&- 2- car boxami 20Exanpl es of an activity-generating
delivery nol ecul e iﬂWMere Pro is D or L-proline,
R3-(C=0)- is (18:2)ole 4 1S al kenyl am no Exanpl es of an
activity-generat.i I|ver

N ((2)- octade %QPZE %%ég %% %@&3 iaémgohz di enoy! )
pyrrolidine-2-carb >?§ ﬁ“% ‘?w ty-generating delivery

nol ecul e i ncl ude R3-(C=0)-Pro- NH-R4 vvhere Pro is D or L-proline,
R3-(C=0)-is (18:2)oleoyl, and -NHR4 is (18:2)al kenyl ami no 5Exanpl es of an
activi ty- gener athxagplgepi anacywrme@e@tl@ {afigerydeolecule include

N- (92, 122) pogtasiahns il ibic oV i 692 d2@hmRs kadecsy & 12- di enoyl)
(18:2)oleoyl, and -NH-R* is (18:2)alkenylamino.

Examples of an activity-generating delivery molecule include

I e

HN

H
HzN\"/N\/\2=O
NH o NH N
Z

(92,1272)-N-(4-guanidino-1-((92,12Z)-octadeca-9,12-dien- 1 -ylamino)-1-
oxobutan-2-yl)octadeca-9,12-dienamide

10 Examples of an activity-generating delivery molecule include
(18:1(3))-norArg-(18:1(3)), (18:1(5))-norArg-(18:1(5)), (18:1(7))-norArg-(18:1(7)),
(18:1(9))-norArg-(18:1(9)), (18:1(11))-norArg-(18:1(11)), (18:1(12))-norArg-(18:1(12)),
(18:1(3))-norArg-(18:1(5)), (18:1(3))-norArg-(18:1(7)), (18:1(3))-norArg-(18:1(9)),
(18:1(3))-norArg-(18:1(11)), (18:1(3))-norArg-(18:1(12)), (18:1(5))-norArg-(18:1(7)),

15 (18:1(5))-norArg-(18:1(9)), (18:1(5))-norArg-(18:1(11)), (18:1(5))-norArg-(18:1(12)),
(18:1(7))-norArg-(18:1(9)), (18:1(7))-norArg-(18:1(11)), (18:1(7))-norArg-(18:1(12)),
(18:1(9))-norArg-(18:1(11)), (18:1(9))-norArg-(18:1(12)), and
(18:1(11))-norArg-(18:1(12)).

Examples of an activity-generating delivery molecule include

20 (18:1(3))-norArg-(18:2(9,12)), (18:1(5))-norArg-(18:2(9,12)),
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pyrrolidi ne-2-carboxam de Exanpl es of an activity-generating delivery
nol ecul e include (18:1(3))-Pro-(18:1(3)), (18:1(5))-Pro-(18:1(5)),
(18: 1(7))wBnoti(ikd2a( 7)), 10(18:1(9))-Pro-(18:1(9)), PCT/US2010/055516
(18:1(11))-Pro-(18:1(11)), (18:1(12))-Pro-(18:1(12)),
(18:1(3))-Pro-(18:1(5)), (18:1(3))-Pro-(18:1(7)), (18:1(3))-Pro-(18:1(9)),
(18:1(3))-Pro-(18:1(11)), (18:1(3))-Pro-(18:1(12)),

18: 1(5)) - Pne: a 3 . [RrA LS4 ). (18:1(5))-Pro-(18:1(11)),
( (5))-PRne- 7%%%%7%%182@-%2}%?97)?5 Fr)fraolg %ﬁ(éég%%z)))( (5)) ( (11))

18: 1(5)) - Pro- 12)), ’
( _ (50 -Hig 1]!@7@49%)&‘,832 AL R 08P G0 gAng-ai3 )9, 12).
15(18: 1(9) ) - Pr o-gf( &,

(18:1(7)) - Prlgd

(. . L) - .0- . d
(18:1(11))-Pro- EE%L& R%;gléﬁ"?acgéﬁ%%g%)% E%ﬁerggjt%llglci(lge@%%dﬁgpati ng delivery
mol ecul e i NABAHRIEBrA(SB)IB-1FNO (892D, mpAe;(1§:168)1(5) ) - Pro- (18: 2(9, 12)),

(16: 1017 - Shoty P LTI UPV S E B 6 005 12 vampi es o

an acti vit ydgaterar-nmgrgeRivEny amb 18 2(H, B2))-nalAngtel 8:1(12)).
20(18:2(9,12))-Pro- 8: 3))... (18: 2(.9 )) - Pro- 8: ,
O o 0 1)) b ko ninikliyint g Bl ddh s e fadicd))

(18: 2( 9, 12) 1820\ LBorAfLUiR2(9,amd ( 18: 2(9, 12)) - Pro- (18: 1(12)).

AT S5 O 30, S0 AS0SL 808 SR B SRS o

activity gelgablai;]gimge ch?lhbxeeat Mtrﬁ%ﬂn&t‘f.‘dﬂﬁ 8ﬁth&\@lﬁi’nﬁiirg) Qﬁab @ éfShdhor@ginlmepr ol i n? can
have the side chai the proline substitute y an amno group t orma
4- ani nopr ol‘i“r%@}'m%ﬁdq’@ﬁ%@r@g%{‘rfﬁ%rﬁ —TA> SRR F AT PRE meglmlfﬁmywr?nyg@f@tﬁnaw 0
4- an no- N- (r&lpsas FRREa R '€ Br NIYL) wiiciPre exttdRi o @hs dnd HcRrefaanRona de 5
The foregoing activity-generating delivery nol ecules wherein Xaa is D or
L-am noprolfoﬁfés-can have the nitrogen atomof the am no group of the

am noprol i ne quaternized by hydrogen to form-NH3+, or by one or nore

met hyl, ethyl, propyl or butyl groups ("R' groups) to form-NH2R+, -NHR2+,
or -NR3W, whiseptivayesepeiptingrdehivarpmelecelay 10i ncl udes any tautoneric formns.
Met hods for synt i ARYIR AV 4] : : ations

t her eof Arll_& g@ %%/?%ilaag{éﬁ r%e%ﬁflﬁg%%%}’ég%&%gﬁcebgu imo t0 ?{scmgll%scl osure
can be syntRNe€i=dd<dsyNi mdesikRiowd R aretas defared abashatdéadss Poorpr epar e
various organifggLoups and protective groups are known in the

Examples of an activity-generating delivery molecule of this invention include
20 R’-(C=0)-His-NH-R* where His is D- or L-histidine, and R* and R* are substituted or
unsubstituted C(14-24)alkenyl, and salts thereof.
Examples of an activity-generating delivery molecule include
R3—(C=O)—His—NH—R4 where His is D- or L-histidine, R3—(C=O)— is (18:1)oleoyl, and
-NH-R* is (18:1)alkenylamino as defined above.

25 Examples of an activity-generating delivery molecule include

N-(3-(1H-imidazol-4-y1)-1-((Z)-octadec-9-en-1-ylamino)-1-oxopropan-2-yl)oleamide
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art and their use and nodification is generally within the ability of one
of skill in the art. See, e.g., Stanley R Sandler and Wl f Karo, Organic
Funct i onavoGrowus7®onepar at i ons (1989); G eg T. Her mansonpCBiuse@njossfas e
Techni ques (1996); Leroy G Wade, Conpendium O Organic Synthetic Methods
(1980); exanples of protective groups are 20 found in T. W Geene and P
G M Wits, Protective Goups In Organic Synthesis (3rd ed. 1991).

Exanpl e met hods 5ag,RE mﬁagﬁ_gneﬂm% AGivéry hIQRRIhdIgdce- cont ai ni ng
conposition containing ap acti've agent are described in US 2010-0112042 Al
which is i n%o@cp_iﬂ)éilér@ibﬁ vh¢re Himig &- hek-distiding, R (&=t b (& yolepd, audc| ei ¢ aci d
agents »HLk”B%ﬁ&Eﬁh@nﬁéRﬁS5§ddﬂ@&%mk?venti0” provi des nol ecul es and
met hods for generating activity of a nucleic acid agent in a cell or

subj ect. | n gendixamplepatidngicivisegasratingdadiveryneoldcple intliide | i mited ti nmes when

introduced into cells or blood. However ~gucleic acid-based agents can be
stabilized in conpositions and formul afi orj]s which may then be adm ni stered
and di spersed for ceII9La&vdBLVvavr\¢¢r/\ﬁ\Exanp*es of nucleic acid agents
i nclude any nucl eic gg{d-contai ni ng

noi eti es such as gene-sil encing agents,
gene-regul ati ng agents, ti sense agents, peptide nucleic acid 5 agents,
ri bozyme agents,)ﬁﬁwbagzﬁ?s, and DNA agents. Exanpl es of an active
nucl eic acid agentdof Ny s disclosure include a Usi RNA. Further exanples of

nucl ei c acid agents gl ude two- or three-stranded RNA structures, RNA
pepti de conjugates, congdensed nangpariicles, ~di cer substrate RNAs,
dsRNAs, si RNAs, m croRNAsS, hairpin ,_and other active RNA forns. 10The

active agentv-@f(1/himsdadolgeyip$4(9, P&y obiadeaa-pdpidicdel -glamthohsat e of an acti ve
RNA ageny . For exanple, +lanopapii-Zybseledmidered by condensing an active RNA
agent with a peptide or other bionolecule, condensates of an RNA with a

pol yneric species, can be |oaded as cargo into a nanoparticle conposition

of this di selapsesadeviasaRaihialiRe chife EIQESRI- ey il JEXRHPl es of an
active agent of this disclosure.include Usi RNAs. A UsiRNA is a

UNA- cont ai nvhege HisraR; oulraistdige, BNACFS)-dn( I8invlekedd MidtRedbase anal og. "

Exanpl es 0fa§1ﬂﬂ&h?%&hﬁ%kga%QQQBmQT this disclosure may contain one or nore
acyclic nononers described in PCT International Application Publication No.
W02008/ 117824, |Hxamdigs of arpctivity-groemdtingdadivery mdiesuteanghede” dsRNA, "
"RNAI -i nduci ng agent, "and 20~ i v apk tenbe synonynmous with
other terns used to desch nucl eic acid nol ecul es that are capabl e of

medi ati ng sequence specific i including nmerodupl ex RNA (nmdRNA), nicked
dsRNA (ndsRNA), gapped gdsRNA), short interfering nucleic acid
(siRNA), siRNA, mcr (m ), single strand RNA, short hairpin RNA

(shRNA), short interW%riB i gonucl eoti der~short interfering substituted
25 oligonucl eotide, short \nterferin di fiied ol i gonucl eoti de,
chemi cal |l y-nodi fi ed dsRNA, and post>frafscri ptYon gene sil encing RNA

(Pt gsRNA) , a7, mehv-@s(1 Briafiddz6104-$1)0f (BRryctaate-9-be- 1 aavigoe)- IThptdanr-yar ge
doubl e-stranded (ds) RNA" ref epsadRadny-Gouhi®- stranded RNA | onger than
about 40 base pairs (bp) to about 100 bp or nore, particularly up to about
30 300 bp to about 500 bp. The sequence of a |arge dsRNA may represent a
segnent of an ent.j.re , -Str. d structure may be
formed by sel f% ltrg’?ren nf?%}%hﬁ%ﬁmg}l@mga%llggﬁog%cﬁfeé%gg&by anneal i ng of two
or nore di sRi-((10)dtimdlreREwhaE Hisis ©)- ei E-haxdilie, O HEON) s 68 2oldsyl, anAddi t i onal
active en Ih? gg) ounds. and conpositions of this disclosure may be
used fob deMBr§ (6§24 ﬁnﬁﬂ§@Pologically or biologically active agent, as
wel | as any contixampicoof @facadity-g@cagenddivegsndestrindatt above or known in
the art. The active agent may be present in the
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5conposi tions and uses of this disclosure in an amount sufficient to
provi de the desired physiological or aneliorative effect. The
conmpoundswendiigsngosi ti ons of this disclosure are directret/usesangssenhanci ng
delivery of a range of drug agents and biologically active agents in
manmal i an subj ects including small nol ecul e conpounds and drugs, peptides,
proteins, antibodies, 10nonocl onal antibodies, antibody-based drugs, and

vacci ne agents. Exanpl es of an acti gent include a peptide, a
protein, a protease, an anti body, a nonodl ongl antibody, an anti body-based
drug, a vaccine agent, or _ e drogi™ Exanpl es of active

agents include a peptidgn a protein, a nucleic acid, a doubl e-stranded RNA

a hematopoietic, an antiikgfective; an antidenentia; an antiviral, an
15antitunoral, an i etic, an analgesic, an anti-inflamuatory, an
antiul cerative, an, i al Nergenic, an angjdepressant, a psychotropic, a
cardiotonic, an antiarogkhmc, a vasodi atpr, an anti hypertensive, a
hypot ensi ve diuretic, an t i~qi KC.~an t ulant, a

chol esterol -1 oweri ng agent, therapeutlc for osteopor05|s a hornone, an

anti biotic, QZJ3@cNrie(IA imidaeiig)- 1- 4R dPabrrsadeen-Yl dlich- Ifdeniap) a

cardi ovascul ar factor, -doserppaacheiictideaek Wedioramide central or peri pher al
nervous system factor, a hunoral electrolyte factor, a henmal organic
substance, a bone growth factor, a gastrointestinal factor, a kidney
factor, a conned@xamplet bSauLti{iBCEMEratifs &BINGS nIgAR ih@adeor, an i mmune system

an et ogert FCpr BagT AR 2B e b8l @Fop n, "2 0"

i nterl euki WISQ(%}HISO(IIQ,I(QQ) b@mtéer)p ~Blis- (t1@>1@1|19b5 (1@r1(m)qudy,1(1a))25w0nocI onal

ant i an anti body

ti body, |
ragnent . aRBISrRse oo - R o Drtag (Y U agent 5 1 nél ude
eryt hropoi e(tlBﬁ(3)9Hﬂsf(le@9}{5)9(1(8(&951}‘1155(28*1'@'2?} (1@9(@9@1&@@& lingul in, Factor VII,

Factor VII i nter eparin iru hi rul os, and

hi r udi ne. 36E&gﬁbﬁg§1%ﬁcﬁbﬁm%%5&6%ﬁﬂ§]KHB}QH%NﬁB ﬁﬂ@é(nﬁydronnrphone
OXy nor ph0n9(181197\5?HR£@81@ ) 1%V1§47)?]<P{130h%ﬂ(1199€'ﬁ§ f‘{ﬂ) -Hialrgefgng, nal or phine,

nal ozone, nal tréxon i ne, but or phano or nal bufine, cortisone,

hydr ocott i s@R&(OF-Hisdr &éﬁrlb)s @6Hé9)) Hnse@&ﬂél@h)eanddﬂ il Yoo E:1(12)).

met hyl pr edni sol | anet hoasone,

par anet hosone, ??ﬁ%@%ﬁ% one 8%%%ﬁ3§? &HE&?gagﬁgﬁémﬁ(& a non- steroidal
anti-infl anﬁiﬁﬂ(ﬂ)yH&gﬂé&Q(ﬂ\BA\] 0,8: 14 Ey-tlinlidr2(9, tZ)bi&b&aI(ﬂ) His( 1820020t hyri di ne,
Ara- A Arabi nof syl. LNEo. S| n nosi.he,

2zt dot nym e MRk SEeeN Ere BTN Lo B LA AR L A2

t est ost er one, esbmmmkobfmmnﬂgesgmmangpmmdavmmmhmm1mm&mrogen pr ogest er one,

bl LR ST IR e S SRR i (et g o
dext r omet hogpi2em12)sHBZ@8:i1{9)), SIS, 0X))-Cs- dI8S(Tl.lt))3.51&1 (1nec9r ms)nlqep(m&n(mgse
anphotericin B, griseofulvin, nlconazoé 3 ket ti oconazol,

i traconazol e, fl @H?%B %”EE@ﬁh§W8§58$ Vm?é? qu anlnoglu003|de,

eryt hrom ci ng:.2genmhaAisqilg2(9pRhymyxi n B, 5- quorouraC|I bleonycin
met hot r exat e, hydroxyur ea, di deoxyi nosine, 10f|oxur|d|ne 6- mer capt opuri ne,
doxor ubi ci n, dadHerd Ehecfplﬁgomg a%w&wgeqeﬁatmg Aslbiery malesylesayherein Xaz s ik ol |

qui ni di e, PHAZSHE Ban NASE ABAPAbgentid R OF BE Bige cithid $tRZIGMditd S5 ut] ®sdM nogen
activator TPA, epidernal romﬁ% factor EG-, fibroblast growth factor

FGF-acidic @?thﬂa%thﬁcl prppsdpébwl e o el v hamAkmsthy Pogtiling deaiNafer ni ng
grow h factor TG madf%%&fﬁwoﬁ?&&wuy %&%&ﬁlg\d&deﬂl 1%§1feb1ﬁé’s' wiRGRE KG8is -Waor

necrosis factor TNF, hypo mc releasing 15factor, prolactin, thyroid
stinul ati ngLﬁérldmm@arfﬂ’@W a pidhogevaten of hetide plhagn ﬁdhmhﬁﬁecllmmﬁenpmdéwhyr oid

hor none PTH follicle st”nulatlng hor nrone FSF, | uteinizing pornDne

rel easi ng Fﬂggﬁtd—ﬁﬁﬁ—ﬂﬂdcﬁ'ﬂ%?'a%et@h RRYQR propl FbipAB idim SXYHOGinkn

al doet econe, aphal in, somatostin sonatoFropln sonmat orredi n,

al pha- Ml arte gt @lignis fIma enhigeluds sreuomerifderisne, sufentainil, terbutaline,
droperidol, scopol am ne, gonadorelin, 20ciclopirox, buspirone, cronol yn
sodi um nidazolan1 cyclosporin, lisinopril, captopril,
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delapril, ranitidine, fanotidine, superoxide disnmutase, asparagi nase,

ar gi nase, argini ne deam nease, adenosi ne deam nase ri bonucl ease, trypsin,
chenot r ypsono1ipspeon, bonbesi n, substance P, vasopressi rCcTalSpiasogisobul i ns,
transferrin, fibrinogen, beta-I|ipoprotein, beta- globulin, prothronbin,
cerul opl asm n, al pha2-gl ycoprotein, alpha2-globulin, fetuin,

25al phal -1i poprotein, alpha 1-globulin, albumn, and preal bum n.
Exanpl es of pgGLiNE-REGM S deNedridR1LRLOI ds or opioid antagonists, such as
nor phi ne, hydronor phone, oxynor phone, | ovorphanol, |evall orphan, codeine,

nal mef ene, nal orf¥AMAlS ol a6H viregenpraling dotiseiy mabesylec driphv ension ingluge phanol
and nal bufl @G5, 08 keh bR R SHAR ‘3R £ALAIAADR: MedtAGoBLbSOne,
fludrocortisone, predni sone, 30predni sol one, nethyl predni sol one,
trianpinoldhﬁﬂﬂmgxanethpa§one, bet amet hoasone, paranet hosone, and

f1 uoci noj one; - Otk ANLFaul i AMIREQNE Feriy S 61 @31 SR UELIELAG, wlchiter of en.

i ndonmet haci n, an pPrOX|can1 nti-vir agents such as acyclovir,

ri bavarin, REGHQdroNtRT dhere Prods & Ar [Arciverofl & anbRYdraceniite) or

acyl guanosi ne,, nor 'ganosi.ne i.dot hym di ne, di deoxyadenosi ne, and
dideoxycyti%ﬁﬁ%?ggﬁﬁﬁg%g%%gﬁﬁg’%ﬂé%%§§xm§bironolactone; andr ogens, such as
t est ost erone; edxumgknstansigtbityagenestingdtliotry npi@gkdhdlide; nuscl e rel axant s,

such as papaverine; dilatqars, such as. nityoglycerjn, vasoacgtive

Thrests nar b ERRAM B oF BF LrBlinguh st Iae R Ui RGRE: am nes.

such asicypmnhRepisads:Nalkedganing anidfhehtsivan ne receptor site bl ocking

activity, such as d0é§g'n, Si.m pram.ne, and cinEdeHgﬁé_antitussives, such
[

as dextromet hor paRP CBpH cia{jpdeliyerympjegujejinc arrhyt hm cs;
antiepileptics; enzynps,_seuch~as superoxite dhsmiase and

neur oenkephal i nase;¥nti-fungal agents, such as amphotericin B,
griseofulvin, mcona @, ketoconazol e, tioconazol, itraconazole, and
fluconazol e; anti erials, su penigi LK n hal ospori ns,

tetracyclines, am/no , erythrom cirn, gentamcins, 10polynyxin B
anti-cancer agents,~such as 5-fluorouracil, bleonycin, nethotrexate, and
hydr oxyur ea, dideoxyinoé?ne, fl oxuri di ne, 6-nercaptopurine, doxorubicin,
daunor ubi ci n, | -dMaDbicais9-taxgl),1-dad Ipaclitihagaehibordiidoxi dants, such as

t ocopherol s, retinoids, carotenoids, ubiquinones, netal chelators, and
phytic acid; antiarrhythm c agents, such as quinidine; antihypertensive
agents such as prazpRl br andehiARAMnkratifY dGILR ey J tiazem 15anal gesics

Nek1
such as acetgnlnophen and aspirtn, nonoclpnau an% polycl onal anti bodies,
i ncl udi iy MR ddo-ait-Rbwhiére £ro iafd onhtriodyR H(Caghrent &: Delneyl-asdnse
ol i gonucl eot};dgs; iﬁNﬁ, ulatory RNA, interfering RNA, DNA and viral
vectors con%gfgiﬁéﬂgg%eg éﬁ%@ging t herapeutic peptides and proteins. Use of
acti vi t y- gener athixagpliebf anexctivitypgemciatiesddlivery andleduletindmk wi t h an RNA agent

20 Activity-generating delive I I of thNs disclosure may be used
for delivery of drug a s or biologically tive agents to a variety of
cells, tissues or organs YhpVvivo. Mdaliti or delivering an agent in

vivo include topical, enferal, and parenteral routes. Exanples of
nodalities for delivering a ni~A I ¥n 1 tion of particles
or droplets, delivery nagal or nasal - pharngyl drops, particles, or
suspensi ons, transdernmal 25a&nd transnucosal routes, as well as injection or
i nfusion by intr r ub neou i ntravenous, ,intraarterial

|t acardiac, i i Tarraearee e E B PR R M GRR! i a
routes. In some enbodi ments, an agent can be adm nistered ex vivo by direct
exposure to cells, tissues or organs originating froma nmammalian subject.
I n some2&nbodi néire@ples pf 4 giivibrgragieEnpidvdaroleculedidiels for treating a

di sease or ﬁQ@}§9H9§®HLR4@h&@?ﬁﬁkDaBrE%Pﬂﬁ@}Ri¢¥{ﬁ§ﬁ@H@HBk&ﬁl&M effective
amount of a conposition of this disclosure containing an active RNA agent
and one or MBFR #di:-Viatkgnyjeniepat i ng deli very nol ecul es, al ong with ot her
exci pi ents, nmay Nl ed j i di sease or disorder
associ at ed mﬁthlgﬁgﬁggg?%ﬁ&g&%ggéggg% %@%ﬁgﬁm%%nggéﬁ% that can be reduced,
decreased, downregul ated, or silenced by the conposition.

Accept abl e sol vents, vehicles, or diluents for therapeutic use are well
known in the pharmaceutical art, and are described, for exanple, in

Rem ngton 's Pharnmaceutica
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5Sci ences, Mack Publishing Co. (AR Cennaro ed. 1985). A
pharmaceutically effective dose that is required to prevent, inhibit the
occurrenceoabil/asreat, or alleviate a synptom of a di sea®eTAlSatie/ns3sas udes an
anount of from0.01 ng/kg to 50 ng/ kg body wei ght/day of active nucleic
acid should be adm nistered. This disclosure enconpasses nethods for
treating a disease including cancer, 10bl adder cancer, |iver cancer, liver
di sease, hyper chol est eps| emaa~N\pHagaetugdrsease, a netabolic

di sease, inflammti arthritis, rheumatoid arthritis, encephalitis, bone
fracture, heart diseasg Oviral disease, atitis, and influenza. A
drug agent or bi ol ggt i el ivered using a conposition
or formul ati on of y ™M any formincluding, for
exanpl e, a pure 15f0orm crystalline form a solid form a nanoparticle, a
condensed form a conplexed form or a conjugated form Thi s

di scl osure furt heq(proomieesenlyanggoat 2 pharadaaeltd-dialdy}) accept abl e nucl eic
acid conpositions w th vari pusliditi2viathoxgeider ati ng del i very nol ecul es for

t herapeutic delivery of a nucleic acid agent or gene-silencing RNA. 20l n
particul ar, thi§%GWEEF@%%W@Uﬁbb%mé@gng%ﬂWﬁWéwﬂ%ﬁglmﬂwkttivity-generating
del i very eeul S . AR Fo] SN TA neh_N: Vi i y of an

ot ve BNA Do T o e PG B PR R

t ransl at i onrNdf-Raist(brgetkemdeoniepc aci d sequence or expression of a gene.

These Taynul at | %;ﬁmgfes S‘PMa‘éii%i%&r‘-%%&%{ifzée&e’ﬁger?gﬂ&rlréé:‘ﬁfeXPJI?z? ecul es may be used

for prevention or treatnent o I seases In nma In sone aspects, this

di scl osure provides a ran ns j N1g one or nore
activity-generating deliNery nol ecul es of Ep s disclosure and one or nore
l'i pids which may be used 89 delivery and i stration of a nucleic acid

agent . Mor e par ularly, a conpositfonfof this disclosure my

i nclude one or nore agti W iver ules of this
invention along with ong or\nore cationic 30 |lipids or non-cationic
lipids. A composition of thi% disclosure may include one or nore

activi ty- gener at yn@zdeli-vetdecim) eclithesylpf (19, 12 Z)-omedici-on 2aiedsg) W t h one or
nmore cationic |lipids and one orpy@lignfoRadakingiéc |ipids. Cationic |ipids
may be nonocationic or polycationic. Some cationic |ipids include neutral

| i pids and |ipids having approximately zero net charge at a particul ar pH,

for exanple, a ] Lo .C.:l -1 pi at i onj i-pl al so i nclude anionic
lipids. Exanpl egﬁ@%@b%gehf%ﬁ;ﬁu{I!t%é?’eggraﬁ{?rgg?eﬁlgéeﬂyg@éﬁgktlg@gﬁ, DOPC, DOPE, DDPC,
DDPE, 5 DLRCR:1DLPEo-(DRPG)), DVAES))DRPAS: IDDRE] 8: ISP roDBPE))DPhy PE,

sphi ngoywy! i Re. m des odi erols,.vand. | haosin Exanpl es
of catigzidﬂFﬂgﬁ%EKWﬁgﬁﬁg%t@ﬁ%&£§¥§k@ L 1?”@%#%@5*%@#3?1@8P’DDAB, and
%ép. s (18:1(3))-131%(&&11){5'@)5(ml(?)mmq(l@:1|(7)p;i(t&|13(||3mrrwam:rc9ﬂvs, tD_OPS_, quas_, |

, , D ) ' or .. Non- cationic |ipids
i ncl ude nedggiﬁﬁyEVT@g&ﬁﬂ@nﬁgﬁcahgkgh?6&9@Pﬁﬁdﬁag?nﬁﬂﬁg?ﬂé non- cati oni ¢
Aot Vi ty-gener oL no Gelvere Mo ocdl e of T s gl S| qsir 8 may be adm xed
with, or at@geﬂ@hpgdqgéﬁﬁbG§JE§$§5fﬂ§d<f9§éﬂ%§7§%maggﬂkisbo del i ver an
active ggentistim)prealis:1(tih)sagea(9)}brraen (o), Ryl 1af)-mo-(0g: gam)sm Exanpl es

of targeting agents jnclude antibodies, |igands far receptors, peptides,
proteins, |ectirsamplsypianasinhagengiating dekiverympplesuletidivsse, cycl odextri ns,

nucl ei ¢ aci dg.1 (3 NPro-RY9, B Ael $))-pand sRed, YA NP1 @PLIEs-(18:2(9,12)),
(18:1(9))-Pro-(18:2(9,12)), (18:1(11))-Pro-(18:2(9,12)), and (18:1(12))-Pro-(18:2(9,12)).

Examples of an activity-generating delivery molecule include
20 (18:2(9,12))-Pro-(18:1(3)), (18:2(9,12))-Pro-(18:1(5)), (18:2(9,12))-Pro-(18:1(7)),
(18:2(9,12))-Pro-(18:1(9)), (18:2(9,12))-Pro-(18:1(11)), and (18:2(9,12))-Pro-(18:1(12)).
Examples of an activity-generating delivery molecule include
(18:2(9,12))-Pro-(18:2(9,12)).
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Met hods for making a nucleic acid conposition of an activity-generating
delivery nolecule of this invention include ethanol injection nethods and
ext rusi oowoaebhiodzo2osi ng 20 a Northern Lipids Li pex Extredemnssyisiossmev t h

st acked pol ycarbonate nenbrane filters of defined pore size. Sonication
usi ng probe tip and bath sonicators can be enpl oyed to produce particles of
uni form si ze. Honbgenous and nonodi sperse particle sizes can be obtained

wi thout the add'AﬂyQﬁt&ffoﬁeQ&n%H&ivﬁy "ge&?dtfﬁg‘&@lm%nﬁﬂlfeeulé:%heké?n Xhi - or
transfection conpodsitions, e nucleic acid ngonent can be added after

t he transf eeprabne egpdnre the s@s&h@eoah@p@ilmwbstﬂ ead by amimipe grosp poRBAt s.  For
in vivo de'wﬁfr%pl%ﬁﬂ&)g?%tfﬁﬁmo} e HIWGhEinE f&%ﬁ’%@@nem I's part of the

formul ati on ati1on cont aining an activity-generating delivery
nol ecul e of this disclospy 1 St y~aryous routes, for

exanple, to effect syste el i very Vi a |ntravenous parenteral, or
i ntraperitoneal rout ei&‘ ne enbodi rrents an 30agent may be deI i vered
|l e

intracellularly, for such as lung or
liver, or in infla I ncl uded W|th| n this disclosure are
conposi tions and ods for Odellvery of an agent by renoving cells of a
subj ect, deliveri ng an a ent to the renoved cells, and reintroducing the
cells into a subf-&Bino-N- ﬂ sofadesribadi Wé'ﬁt%eoylpﬁfrgh‘ﬁilf‘s%ﬁﬁ@%@‘?ﬁr ovi des a

met hod for delivery of an agent in vivo. A conposition nmay be adm nistered
i ntravenously, subcutaneously, or intraperitoneally to a subject. In sone
enbodi nent sThetbegci'ngedtﬁﬂmmepertmgiddle\&:rymbllaod@ wiarein Kayis\b odel | very of an
agent to t n su ormul ati on cont aini ng an

A f
2cti Vi ty-ge ap e SrTo L e neb b o e A L e R B s ed i n
phar maceut | @atertLuapg Siyio@ersto @drnBINHRC tor ¥R ofg@MHhork Methiyl @thy hgroppl @tugl | on of

the active agent conposition scl re to a su
par ent er al , " 'ﬂf}il(R O‘i‘f?*?hflfa‘fni‘ﬁﬁt& E\] I’Or bs‘éihwh'f‘rée?éimc%?ms[ﬁ%‘@cal

routes. 1d°ar1gatl@gsahy waknicAekdrgles subcut aneous, i ntracutaneous, intravenous,
intranuscul ar, intraarticular, intrasynovial, intrastemal, intrathecal,
intral esional, and |ntracran|al i njection or infusion 10techni ques.

An ef f ect | VEIeMBRUBE syfhe@Rn@SdiviE cBsieing COMPASIL ARMFoRbulidtng tdiese! osure for
treating a particular disease is generally an amount sufficient to

anel i orate or reHLRSEVEY- gwwﬂﬁweﬁm@ol@ﬁumgl@s diyHesueotrp s FYTtersizehly be

admi ni ster elqetﬂ qsknSwWREH @ d@sage, or may be adm nistered by repeated dosing.
15 Chenmi cal Initions It will be understood that a drawing of a
mol ecul ¥ i n t h| Methals ltopugpase véraus heggnia groarypandeireteative erpapshakiowmslthide a
counterion t he
counterion %Qgéngglﬁ)%nzussg P@J ﬁﬁ%ﬁwfﬁeg% %%er%ﬁfﬁﬂﬁlﬂ%eeabﬂwgf &%Xg glgﬁ”in tlﬂg%rrte in,

t er m " hono, SeewhgnStegfeRr $anglet mdaWOHmﬁarm Oagaind, Fumretamnsl Gioap P@paraMSt i onal
carbon is het nreferring to
an am no a(a:l(lqggda él% ﬁﬁﬁ?a%go Car r'lu%aée J'rsetf’gélﬁléecs rLS?ﬁyt%ewgcﬁde chai n. Thus,
honol ysi ne @@m&mmutroOS(D@emc B@mthenc(l\ﬂ}'dﬂc)cﬁl‘@m) e%hpiesgcﬁ‘rpeo“taitwe asupssee her ei n,

general c refe s.of .a spe cl udi ng
oroupe Havi My Sttt aiiei§ ol W PR A oRuB R S RSy e o "Ror
exanpl e "aldenyd1y. refers broadly to al kyls having 2 to 24 carbon atons, as
defi ned bel ow, C18: 1) al ken refers to al kenyls having 18 car bon
atonms and one d V‘Ble&?f#@ds%@flrﬂ’{@%wmr'%kﬂﬂgla"naﬁgpaﬁé%“dc%@ﬂlé’il% refers to a
saturated, &nhposhedcRaiMndiPREREshent are described in US 2010-0112042 A1 which is

incorporated by reference herein in its entirety.

25

Nucleic acid agents

In certain aspects, this invention provides molecules and methods for generating
activity of a nucleic acid agent in a cell or subject. In general, nucleic acids are stable for

only limited times when introduced into cells or blood. However, nucleic acid-based
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substituted or unsubstituted aliphatic group containing from 1-24 carbon
atons. This definition applies to the alkyl portion of other groups such
as, for ewerpligns7@bkoxy, al kanoyl, aral kyl, and ot her groups2aefsisee bel ow.

The term "cycl oal kyl" as used herein refers to a saturated, substituted or
unsubstituted cyclic alkyl ring containing from3 to 12 carbon atons.
Exanpl es of substituents for an al kyl group include al kyl, al kenyl, and
o0y, Subst AR L AT B ons S Rl iy BBV LY

1- propeny| , admivipietsp enddlispsised forseyjandehiyary. 2-but enyl, 1, 3- but adi enyl |

rzrefﬁgf eme/![ hyPherBﬁlamglggﬁf Iﬁ?fég%}g;ﬁgents 1nbludg?® m+c§:t§cyﬂgfd é%lnt;a:‘{rll yglg&&%@ slsléggl ngyl
Exarplr\és of achyndth@h%yg %emscgem@l-ezeg@iﬂ@n@pgeotaamser@z@gtepltamea?@e r;u;@gm H@plelnL alne

cycl ohexan ggfb ubstituents for an al ky
group |§%Iu eﬁ@ E%%ﬁh@%%@%@ﬂ%Aa%%ﬁg ébg ‘uents i ncl udi ng met hyl,

et Eyl I n- plr opyI Emmpkes)p@dn,acnvdmtc;eic aCld-dgamty)tf Ihli dlbllnzsyte 1nc§mte—aﬂdm1§(]§Al Vi ny: or

et heny a |so me Vi ny

2 but enyI lj‘#@erbextamale%ﬂ Ifucxef aﬁ efg fnCXIS%“ﬁOyI I)rérédpeﬁt Asmlf:ﬁ% term
albkenylh daENAqﬁ?;clt@ebgugatéseécmﬂmsbatbR?m mnslaatmmk af mdar stﬂjslamtellmdﬁ\k |$)EISRM& o to o4
unbr anche stitu or .un [ cl oal ky avi ng o]
carbon. at oritie ERREs P IR ban L URYB e ona The ter m “al kynyt -
as usedi(herein neléaétsvetageraﬂfmm&ﬁicwm*eaﬁ,ybbh@@@h@doﬂfenmfaﬁ@&ad RNA
substituted or unsubst t uted alg¥% or cycl al k having 2 to 24 carbon

atons and atSMedst e}@ﬁ]@ < BF9BHUY Bﬁedﬁwp 8y an aqtys 1 e’eeB With keny |

groups i nclpgdeda/érdyer @fon@tebﬂeydond@ha{ws of@ﬁ R&Mﬁlﬁ)@w&merlc speOIBY, epeny |
i sopropenyl or 1-nethyl vinyl - but eny but adi en and 2- pentenyl

Exanpl es ofloadsHet rargeipta ?%PPWI%?WWO@ P%‘QH dilﬁ‘i@ﬁ‘ﬁfﬂe)ﬁéﬁ APPSR | and
aryl substiguenkgadegc! udi ng nethyl, ethyl, n- propyl i -propyl, n- butyl,
i-butyl, t-butyl, sec-butyl, vinyl or ethen |, all or 2-pro enyl
1-propehyl, i sopremelsypf wractvameepiar mlmlﬁcloszrebml SIRNAS bdiis

2- pent enyl , « 5 refers

to an aIkyI R’ hll pﬂ%%%% orEE k@ﬁs?%%?%%%%%gvgﬁe%tﬁ%aﬁgﬁggg to an
oxygen at om nquhﬂec atcwr %meﬂtaaf Iﬂuadwwsureagammlwa moreea'cwl@ menomg(s=0) - al kyl,

whi ch may aIIcanoonxy"
as used heﬁ%%ﬁhgglgggfﬁuQ§%ﬁ§§§%%ﬁ9?§9Fﬁﬁggﬁ&gko @g%ﬁﬁg} kylanino" as
used herein ref dnsddigon heusgd berpin- thiRRrms WhBNa, 'R’Ra\hﬁ 1ﬁducargelgefa;:hnéi t her

hydr 0geL, Or"lﬁ&& a ntagr% rr?éant to %esg YIS fs vx?’lgl oﬁl anecrimsRu d% al,slc(l){tl)e' nuc elkcycllc m no
|ncludes gr oups Gt 154 e\ (oA erein Rand form a T ng. The term
"al kyl am noableyulds thz&faercspd:bdb efa]hdd}altmg\Ra’uence specific RieAt ieclndit@mytodu@sx used

cystom of . 1eam A 3G AOTR PEREN sagb RRNE X LS e g s

ar ohma}] [ ?: Sﬁigﬁlc@fé&r(@ﬂm%)g)tfﬂ;ﬁﬂ ﬁlﬁql‘d\)/l\}]NAQianieAp kigpiy Isrganaapm Nyibrt hﬁ1§$1ﬂi ahlyplr o- .
napht hyl , in nd bi.phen er substituent js bicyclic an
one ring .gmﬁgﬁﬁgﬁgﬁhg} 1ﬁ@ga¥gc@ﬁagp B%H%Fﬁépf PP§@HE§WP“15 to the

aromat i g5 ri figonucleotide, @ﬁbrﬁlﬁlﬂfeffﬁg’mb&ﬁw&?ﬁohﬁ&é&de QhersIUbSbditibd &%‘RNAEX anpl es
of substltuents for an aryl group. include alkyl, alken |, and ary

subst i t uent @diPAETtIEIGHGH &‘SPI@ Sﬂ@@WRN ); asjwe lf?ﬁrpbwlsors f myt%ﬂ

i -butyl, t-futydve. sec-butyl, vinyl or ethenyl aIIy or 2- propenyl 1-
propenyl, isopr%penyl or 1- neth | vinyl, 2- butenyl 3- but adi en

2-pentenyl, phe ter@ﬁ'@f%ﬁa@ﬁbh;ﬂranded (ds) Rwéef?@ﬂwnm@ﬁ@mwd  used

her ei n 1 ef efyfod: 614 0o 1BBAE IRNBEHE b 19 6Y Sl ih6re, RFAPLYGY & diupar bon ring

system of fr ring, erel east one
30 300 bp to about 500 bp. The sequence of a large dSRNA may represent a segment of an

mRNA or an entire mRNA. A double-stranded structure may be formed by
self-complementary nucleic acid molecule or by annealing of two or more distinct

complementary nucleic acid molecule strands.
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10ring is aromatic and contains from1l to 4 heteroatons selected from
oxygen, nitrogen and sul fur. Sone exanples of a heteroaryl include

acri di nylwoaquiwmsz@bi nyl , pyrazolyl or pyrazolidinyl, ine&clrgus2010/055516
benzotriazolyl, furanyl, thienyl, benzothienyl, benzofuranyl, quinolinyl,
i soqui nolinyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl, isothiazolyl,

t hi adi azolyl, i m dazolyl, pyridazolyl, pyrazolyl, pyrazinyl, pyridazinyl,
pyri di nyl QAdﬁéﬁﬁj&Qyéagﬂﬁrlnldlny| pyrrolyl, and tetrahydroquinolinyl. A
het eroaryl TnclTudes the N oxide derivative of a ni t rogen-cont ai ni ng
het eroaryl . The cqmpoundy sad-craperitny of dis diclosystreaydeyetd/for ddiyeryoéd her ei n
refers to hOTRb kiCa1or BRRAEAMR e bk oS %3 MRl cofb MRS HGeliR twenty-two
at ons, V\he?de}]iy% ?ron%lla?oou g%{tﬁg rﬁﬁgéat gm; are ectoeroatloms ge | ected from
oxygen, ni tagegerss dessdbaiabbys or kihws in the 20 Rt astivragshemayelye fyescat inéreer oaryl  or
a di hydr50 Ogon{t‘p%gl{lﬁs%g{lges\éﬂhﬁl f tspl% 1?9& amount sufﬁ%@%rg%d?{h %eﬁleeher ocycl e
group or noie e a nnnocyé1|c non-aronmati c urated 6r unsat ur at ed
Cs-Cio carh@wwobgmahnm@eMnmmnﬁﬁhmone or nore, for exanple 1, 2 or 3, of the
carbon atons ar 1 | ace 5 and
502, Surtant e HeEEPBERt ld GrBofBSilions ERHEE o Bkl SyrSouiicta
piperidyl &ﬁpﬁpefazmggbﬁmﬁ@unﬂnmpmbbk@yhuyéﬁmaagmhumﬂnmnMDMMmyhms

5- di oxo-t hi onor hol i n yrro rrolinyl,
i dazol | di AYRORE LBy PO g vy deyeBish Sy Daias o URSand pyr azol i nyl
groups BNnd mBicidneSntibodics, antibb®y-baesdarugy ad vacése apgee. herein ref ers to an
aryl radical derjved frﬁgjan aromatic carboxylic acid, such as

substituted benZoPEPIRPEAN spHY degptelugdey nepiide, a ol ¢ PRUFASE: ﬁn%tﬁwéms to an

aryl group jhemdesalltisdyaddkantib@lyoiRed rdg, a8%ER d2entork@REY Im@¢cakéRirug.
The term "carboxyl" as used herein represents a group of the formula

-C(=0) OH or - C( Zopmples ghastiyeigests incids d pyptideghprotele § pucleie agid dloHdieei n ref er
to a group gutana@almA aame%w&@u@fagaﬁthﬁfes{%bmn%aﬂ@ﬁ 1H aan&a?arl bgn at om >C=0.
The term "hydroxyl " ‘as used herein refers to -OH or -0-. The term" n|tr|Ie
or "cyahb" @itunsy, HemEpyietice pprplgesic. aemntl inflpannpaserpn antpatiggarpiveosn " hal 0"
refers to fa{nlﬁglrlé? e(mé,: An arﬁi}a s(gal{t %S}r l} @Da c(ar(ﬁ&))mc aa!ﬂ%nh&ﬂ@hlﬁlc,le) The
term "substituted as use ereln to an atom havi ig one or nore
subst i t ut i oresodlatos, b eniiltypetinsivds lwhot@mvebbur@mre ag gifuliabeticl pf fdicesulaand nmay
include a ] SEi Y,
al kenyl , - al Ko Ry er SAERE boE BnerfdQy o OSSR, s S EARIEN
aIkylaninankyh@a&ywkmchéﬂmmomrygwmm@ﬁewoayakmnmuubyﬁmﬁamUm&aéwmph as used
herein f(? f etrac erR P S Vf\:ﬂi 1 allngr(%fl Hsdest%rlljlggé[tlort uﬁun%’or\a{laelec rof ?eq%cto Bgr}’lélllt ut ed
variations ncrGded ndar > bt anched, cyel e vari a 4"y oups
havi ng a sudrginid¢ nbsﬂanoe;a Immbgtdwtthlmm ar@ptkcamesmgalcfmn&oma kﬂne}efabtyrjaogens
attached to_an on.atom 1 rou ituents that may be
St tached ¢ PAMETDEROGESH rTR 8ragh S e PAEE SRy B3 SrbATRYY. al Keny!
al kynyl, al doeisn, fadbik @ peiital or@Mawb@mo@h&mIM@@,a ;abdfagmmnn@al kyl, aryl,
heteroaryl, heterocycle, .aro hydr.o halo
hal oal kyl , SHeHGOPENE %R%ﬂ%?’fol’yna?‘kweg]ﬁ’r‘ 6&éﬁr3/ld ARAEL, tg’aq@/ F%W ody, a
aryl oxya kyrhondm,h@lauahsbdy N4 bd1PelorRPARBOY, a hGRRNARMNMEbodgNch hebsfyocycl e. For
exanpl e, the tern1ethy| |ncludes Wi thout 15 limtation -CH2CH3, - CHFCHS,
- CF2CH3, - qug@IfI?Fan @-ll?'f@l“IWng 1(’IJHFCF3 - CF2CH2F, - CF2CHF2, -CF2CF3, and

ot her vari ati ongxaspestdctibeshcAl Mtude |eﬂrt19§]&%tﬁ‘1| raﬁ'lHQc%ftté édql&ﬁtsﬁmwnge
further substituted with any atom or grou

| es of
substit ue nt fgctpp lsulife Fagtiy Y11 Eactos NYAL Faafﬁﬂlgﬁ%ﬁﬂf@@b Separiggirugen, rhmqﬁau ng
nmet hyl , d}mgdﬁgopyl i -propyl, n-butyl, i-butyl, t-butyl, sec-butyl,
vi nyl or et enyl, ally' 20or 2- propenyl 1-propeny|, isopropenyl or
1- met hy3Qi nyl , Zxbuplenyf actitc Sebiyinediide rm}drphilza, hydsomemnyéone, phyarpyphonand
napht hyl .

lovorphanol, levallorphan, codeine, nalmefene, nalorphine, nalozone, naltrexone,
buprenorphine, butorphanol, or nalbufine, cortisone, hydrocortisone, fludrocortisone,
prednisone, prednisolone, methylprednisolone, triamcinolone, dexamethoasone,

betamethoasone, paramethosone, fluocinolone, colchicine, acetaminophen, a non-
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A pharmaceutically acceptable salt of an activity-generating delivery

nol ecul e of this disclosure which is sufficiently basic may be an

aci d- addiwpaniigabdazowi t h, for exanple, an inorganic or ofganiseoiamsFicuch as
hydrochl oric, hydrobromc, sulfuric, nitric, 25 phosphoric, diphosphoric,
chl orosul fonic, trifluoroacetic, citric, maleic, acetic, propionic, oxalic,
malic, maleic, malonic, fumaric, ascorbic, succinic, benzoic, or tartaric
aci ds, and @érgﬁﬁ'leanugﬁﬂﬂrﬁﬂ@@lék&f?NS%I@%C%@IO%P‘QﬂBa@a%nn%ﬁrﬂh%ﬁr?/HhﬁlQ U 8-A

et hanesul foni ¢, benzenesul f oni ¢ | or obenzenesul foni ¢, tol uenesul foni c,
naphthaleneéﬁ$¥@ﬁﬂ%m%ﬂ%bhmha&@a%@9%m%ﬂ@ﬁﬂ@wgﬁﬁﬂﬂéﬁﬁyﬁﬁﬁﬁnﬂﬂ@n|c aci ds. 30A
phar maceut i t o) V, e ery

nol ecul e of(ﬁo!Xyal |sc o@g%gyaﬁ?%ﬁ %@ggﬂ %%I%%t §8§%§§&hﬁggﬁﬁggman al kal i
met al sal t, gonedotrorbinpistogen, oghistgnmnorpaportcass indraglygfiin, ayasoaeiivalikettingle eart h
metal sajt , inc or
nangane?% §% ﬁﬁegﬁaﬁB,éﬁﬁgﬁﬁﬁﬁfg%P?Q ¥ﬂ%ﬂ%ﬁ@hﬁ¢k& lhlnlraghﬁc base whi ch
provi des a @m@mhmidgﬂmm&ﬂ@qﬂm@@bﬂ&ﬂlBm@@kﬂodwnmame@mamgkaﬂmamsalt with

met hyl am ne m; J[Telln ik flln micon %l atrlttla haallta (’)naetlhan0| am ne,
dlethanolanlﬁéoef? ﬁ "o aﬁlnecoég e’Ienéaﬁzro*ne POt onEr haAl  he,

N- et hyl gl utaohdrele, mprDSpdtlmeetraMmHM1m%lmbsﬂie’ |e§;=tl(r2mf¢)ﬁd geateiciny| ) am ne,
and includin saltg gh anlno |ds sucq as glg %d sal.ts. of organic
aci ds such %? r P%ro‘brra“ e&H’tVE}Ho‘P? POy ISk EIreE ORI Ce  Ber ge et
al ., J. 1(Phaﬂcm11r1$<ﬁb 6-86rcdptdBirind, AbXoruSoMPd esmBIdAIB dRfibitin] tsxdi facliasur e may
contain both basi¢c and. acidic. functlo a1%$|es that may al |l ow the conpounds
to be made PFHRPICEI AREIING HALYS oY oraRayl AR PO AERPR: SyrRIa Y MESlnds,

pepti des angtiGdtodr i, @piAcGAMBRSH f2008EQF, fihbiSlad bSGHORBOEFORYcidRAVEe one or
nore chiral centers and/ or geonetric i soneric centers (E- _and Z-isomners),

and it is tisKerlpfplgedesiyerherovHipctoED@F Jrptermiae siedhisales ESE#inhagiich opti cal

i somers, digsi %as%%@(@mésanalg@@m%tthmer ARRIIR otoraANE, ﬂy@&ﬁaﬁr% rEIBRIROf , even
wher e onIy one isomer appears in a drawn is disclosure

enconpabs esfagiay pedstinl thyrpstiprmernghorgeny & g%dmﬁmoﬂﬁ@6WVB dgrmons Ayldt. at ed or
unhydr at ed I%?Jtﬁgﬁ‘md%%rlﬂﬁll L IpTRS fitidfe é%ﬁﬂﬁ%in%%ﬂ% Fﬁ[? Wﬁteﬂﬁmﬁé‘ﬁorﬁﬁﬁ'&)o unds,

pepti des an protein conpositions cl ose erel Cbnpounds of
this discl ot@l@afengﬂmmanmlhﬁ@Howéomhmnglmeag@mwbitomeweﬁognnﬁ@oemom ed in

enant i omer i Gal [y i 0ro AhBShel o) ko‘iﬂzﬁt#dﬁ%%ﬁ;h&-@%@no eéti’ﬁu\&ﬂ%ﬁf ormof a

m xture of i1soners. For the avol dance o

di scl osur e loamong, fidabesiersetntapel, Rbutrdiad, droperifie, ﬁcopmmlﬁle,gohm@m, Furt her,
for the vohgaqqg>g% poubgbmope éf ou giﬂﬂﬁc} 'HV g%bq, orf used in
any tau%onerl PG P AT PoRal “Erbod| nents 25AP° ub} at i £

ref erences, mﬁmmemmgmhmﬁﬁﬁmﬂMnmhMp@amﬂemSmamd:m@h@gmwapmgmmatmgmswC|ted

her ei n are ach her(gx 3EE% lcalgy i ncor orateg % r ef erenceli n ntlrety
Wile this gl&e%s&u? BHL G5B LOPay MRPY B ICAE YR PYS, REBPP-Aombesin

elmloodi ment Ssubﬁﬁld:e Wﬁ{l?blbéolﬁiesisﬁll, hlphdagmmlineafanﬁeﬁrm{( ﬁt:srliﬂ@gérgbet@uﬁpmsem ﬁéta— "
illustratio itow e a nt.to those skilled i e.art that this

di scl osure QW@1ﬂd@§m’ l?igﬁgp rﬁ%“mﬁﬂﬂm@ﬂ&?gggggnbﬁﬂgﬁthe details
descri bed hapiail NipbFitelt alphd i ngtﬁﬁnﬁbﬁﬁlﬁl%ld)f)ré&l&lhﬁwt departing fromthis

di scl osure. This disclosure includes such additional enbodi nents,
modi fi cati ons aﬁﬁa@aﬁﬁ9%%8W%§¥H$HNB§FPP@HFQF0W?H@§m8@§%ﬁ6%@@@ i ncl udes any

conbi nat Onrn&fphﬁlb%yhl%%o%lf%ﬁe 0&%&?@&”0%1@%’81 %VQlflorE e/o'aemeus lllust rative
conponents and exanpl es. e use herein of the terns "

"the" and shahnefaie. pdpiphing.malpagiss nirggne. hapgnaehisg brerrhard. 4nd nﬁlhaﬁle,q, ai s,
are to be C&?ééoﬁel%ﬂest Quch%&&ﬁfoa;?ﬁ@gyﬁrow@soﬁfen&w'r@éonﬂ% féﬁaﬁm&lnwa' The terms

"conpri sing, avi ng, containing" are to be 5construed
as opendkendeddmisetars, methdpredsnionef wiameialope, elexdniativlastai gtanisthoaspoe, | i mit ed

n
to. paramethosone, and fluocinolone; other anti-inflammatories, such as colchicine,

ibuprofen, indomethacin, and piroxicam; anti-viral agents such as acyclovir, ribavarin,
trifluorothyridine, Ara-A (Arabinofuranosyladenine), acylguanosine, nordeoxyguanosine,

azidothymidine, dideoxyadenosine, and dideoxycytidine; antiandrogens such as
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Thus, terms such as "conprising,” "having," "including" and "containi ng"
are to be construed as being inclusive, not exclusive. Recitation of a
range of wal2omsh@nein refers individually to each and aoy/useqansises val ue
falling within the range as if it were individually recited herein, whether
or not 10sone of the values within the range are expressly recited. For
exanple, the range "4 to 12" includes without Iimtation the values 5, 5.1,
5.35 and an%ll@ﬁ(hfdion‘éhﬁid?ogehsnglﬁg% testf0§t@f%ﬁé Qﬁ?dgensoﬁucﬁ% @A YRHGingr eat er
than or equal to and | ess than or equal 12. Specific val ues enpl oyed
herein wil |mb9élqrﬁldéam§% BHsH 2B BAPE XS P] ‘@ﬁ@ﬁﬂ&%ﬁa ﬁ@h ap pitoglpering yasoasgivpe of t he

di scl osure. r nms herein refers
|nd|V|duaII1;}1'%:[%_)@)@"@écpﬁl%lé (9%§&g£%§$§%%%sg uegﬁgﬁ*$ﬁg&€$$ ?%gthe range as if
it were i ndiypidierthdiye; peaits with histring reogptet fieblaskingectivaiynwichofs ddepival ues

wthin the ar | e " 4"

ncl udes wi TRAEFIR] SuSERAERR, i LS Hon Pl ARG Shd, Nl By sl

Cl10, C11, G:l@;arltimt;arl@jzﬂamlﬁlﬁ;neﬁil@mcscwzyn@i8uchcalsgupeﬁzﬁde diﬁliqtasezﬁd C23, and
C24. 20Definiti haﬂma aq %alat enrtms rao%{mdhc%ir1 ?n]g . t}olulnd be construed
to include mnpﬁod? rec%?dflong% Ase” ﬁéan?n BEEEET é%@ﬁ) W1th these terns
known to thﬁ&@m&kkﬂkﬁﬁomﬁohhmxﬂm&plamdmatdcnmﬂﬂMﬂmﬁﬂﬂeankahm$muﬂhe scope
of the dlsclosur %5|tions ? Fchnlcal tergs g ﬁylded herei.n shall be
construed tH P&‘i‘}ﬁ’i st EPRRISPOLRS, (EFAYEIRRS: APPSO GRS ST R rEin g tagpicins,

defi ni t i®nspoMihgdin Beawindantdn a@inposieh adsRo®uncidbldoalyeiheme@ot&atchamdext ent
that the 25alternative definit]ons co lict with the definition provided
herein. TheM&kEmpicRLIGPREROSHS: Byridigh - PRGRIGBEBE 405 P YRGudAy8OYRIEW: her ei n

are sol el y f@iutihig tHWIRas pactitaxblh hiikidahts, Qﬁeh ANGLoph@olnQttidoidsended to init
t he scope of the dlsclosure Wien a list of exanples is given, such as a
list of corfRISIRIsoPbigHIBEYMet! shflatom aad PBY“Ctaﬁidsa‘HiaghYtB@Eraéentﬁ tuehias]  be
apparent t Oqlfnh@i%@ a%hwpleﬁ&sive aga@s R astﬂ?taosﬁT‘ %}%Pl%ﬁ Afed X%%hﬁldl diihRsh;
conmpounds or nol ecul €s are al so suitable. I'n vi'vo gene
si | enci hy aarelgesiespuglerracetramophonignd ppiny enp@ensl ¢fd rob@lonal antibodies,

- 2- DAPCN, Nl Mk ffntoc TR RUDLRE b oo frb b SENEAAL dNGn HALIMEE ¥

mol ecul es o g nvention a vantageous y provi de gene-silencing activity
in vivo wi tRNAnrcagetty RISA, RNAciing RNAePYAc end viral vectqrincd@ipgising geresshown a
chart of th i nse in vivo nouse for a Usi RNA
agai nst Fac Sgﬁgfhéﬁ,&Hﬁp@@g@%@ﬁ%n&?ﬁ?l_veln injection in a formulation
including 10 the activity-generating dellvery nol ecul e

C18: 2- DAP( M afjagiity (egergtingTgbvarg melecwleseid fEnRiatigaswisIDamRNR he x-axis of
Fi g. fers t r JFRG
active {gl RNA p‘g?tﬂ;gg/g M@Qwe% 11Pl}lég’r e@si t gggérlgﬁ%eoﬁ%%%%%%?ldgnmgngw RNA

that is dupcbfeb(@b,gemtm dr lanloglpslbd atiedagonts ¢z varety df;ceIﬂShessacstqrwgays gewer ating
delivery a{'flélg%foré {VQII'I% H‘% A8 8 Pntc?ude oplcarl erﬂgrafr%nd ?’en%rgl I'gll,ltge W th

dose levels o
Examples of modalities for delivering an agent i» vivo include inhalation of particles or

droplets, delivery of nasal or nasal-pharngyl drops, particles, or suspensions, transdermal
25  and transmucosal routes, as well as injection or infusion by intramuscular, subcutaneous,

intravenous, intraarterial, intracardiac, intrathecal, intraosseus, intraperitoneal, and

epidural routes. In some embodiments, an agent can be administered ex vivo by direct

exposure to cells, tissues or organs originating from a mammalian subject.

In some embodiments, this disclosure provides a method for treating a disease or

30  disorder in a mammalian subject. A therapeutically effective amount of a composition of

this disclosure containing an active RNA agent and one or more activity-generating

delivery molecules, along with other excipients, may be administered to a subject having
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0.025, 0.01, 0.005, and 0.001 ng/kg. Animals were each adm nistered a
single tail-vein IV injection, and sacrificed at 48 hr post dose for

anal ysi s wb 29mwo3mo2b- VI 1. The activity-generating nol eculP€T/US2010/055516

C18: 2- DAP(N, N-di Me) - C18: 2 was fornul at ed with cholesterol, a second
activity-generating nol ecul e C18: 2- DAB- C16, and DSPE- 20PEQ&2k at
concentrations of 51:31:17:1 nole % respectively.

(92,122) - N‘a(ﬁsé%ﬁ@ AAishrdef RloctAdd wRE b.arasitn 9r FrdhR%kid: Hla g%tmzt can be

- 1- oxopr opan- 2 aleeoct adeca-9, 12-dienam de C 1 8:2-DAP(N, N-di Me)-C18: 2
EXAMPLE 2 Frieéwd preppedfdogngenlaphmr Nlguce hethe crgeRitiogynt hesi s of

Boc- DAP(IN, - di MedooQltufle Sitlaitl ahichls, GidiRBRNKE BROSBIICRS: 40 s cool ed
to OC and dii soprcg 5 fzod?égg'r oxry at eén%D AD? vvgs %Jde roplx\nﬁlse with a
syringe. Thige pessmbaeniiep! pralaad grsldesowbed fartekamploas Remingoed Phamautivihut es at
0C (tillg of BocSer-COH in CH3CN was
slowy add ‘{c‘fle%%sjt glrag%:%r?rop Mﬁ?bo (%fqgt nﬁﬁég?tl?g the m xture was stirred at
0C for 10 minut e’sphaa:mmdeumgllbafftctmaéoseehmmedqmditctﬂfrevem )iathli,biethwas sl owl y war
med with Stlcrr CNES tSEra ragewa mttbnquo ddlovae sta 1ndl d% LYent f & ovn?d under
reduced 10 PFELdtir 8% HRE ¢RE P UL A UREET BTy 8O &s

chr omat ogr a(mymgmg tdhsthegkg dabdgt hml;ht&kagbﬁ%mgmaﬂhmaﬁd mhm&mtadfmtﬁstmm. Af ter
renovi ng sol ven u reduced pressur e t urified.c ound was

500l vad i n' ChIeR CRIPRERGT RS TRty TSPy F e AU 2aas o a

sol uti ory ofblhdlet @nEsr, 1Bt wnbérghmalseaaathlywacbleatermermafaalrmﬂarﬁnaa@ t hen
reaction mxture was concentrated and net hangl was. added f ol d 15by
Citric aci ciscArS &Moo Seﬁ%ﬁsmﬂemﬁaﬂ%w A TR Fncaﬂ@\@m vent

renoved undﬁfnelﬁe@tu@eﬂkaard@%@r\aral Eﬁb@sé BshatiHE M@miTuaken between DCM H20,
aqueous phase back extracted with DCM concentrated and |yophilized giving

of f-white solid @l,%ﬁgﬁégEIO@glCE%%ﬂﬂéwgeamwé doliygragiuing poBPOHILE si um
pht hal i m depofrdy18bh ARds HibAQEYhay B DANES Yh %ﬁtlﬁlﬁdlngemrem@talpﬁfeed at 70C

under nitrogen atnosphere. 100% conversion of starting nmaterial was
obser veld bylomn.q aysalincshims agplid formr 4 pryopasicle s copdnpaddorn weompleatsout 50C

reaction mxtu WeH,i nto and water and product was extracted with
Et OAc. Conbji%nedoqo%@ ?‘g fractions were washed with water, dried over

Na2504, sol vent T\heﬁsiln@médTI@na@WIdgﬁ @dgm@mhpm@s@mc@llyamdepﬁdbée wiclese- sol i d
residue vas, g %?ﬁ %gti&stxac]m 1%??) % {1 1|VF>1§/rner‘ el efs for tflér I.gi& was

evaporated to ness an € was used In the next
step. The ré&dvduef nagclde @csd)hgbadorlgenﬂll}hblaglﬂNlAydram ne was added. The

m Xture s mldly r.efl uxe 90C 2h. .. The .r uIt|n t hi white
e T L Sy A R T A
war m et hanoholedie ahil h[eﬂ@ﬂﬁfomﬁﬁwﬁ@amhﬂ@%tdb]&ﬁe@doﬁhlﬂmﬁ\te RMA dganinéss and

chl or of orm was added. Re vvhlte sollgvvas ftllttere of f. again and the
organi ¢ phaS& tH% %“PFS%“ ?%%?‘é?“s Ha o BECRISICIoNS N1 vent
was renovedorte@p@dsicarad anEMdel“hy@ thawlfions Odcaliiey-8aWating delivery molecules

may be used for prevention or treatment of diseases in a mammal.

25 In some aspects, this disclosure provides a range of formulations including one or
more activity-generating delivery molecules of this disclosure and one or more lipids
which may be used for delivery and administration of a nucleic acid agent.

More particularly, a composition of this disclosure may include one or more
activity-generating delivery molecules of this invention along with one or more cationic

30  lipids or non-cationic lipids. A composition of this disclosure may include one or more
activity-generating delivery molecules of this invention along with one or more cationic

lipids and one or more non-cationic lipids.

40



Synt hesi s of C18:2-DAP(N, N-di Me) - C18: 2 Boc- DAP( N, N-di Me) - OH was
preactivated with 3- (D et hoxyphosphoryl oxy)-1, 2, 3-benzotriazin-4(3H)-one
(DEPBT) aw0 2811¢37@2h DI PEA i n THF/ DCM sol vent m xt ure f oPCTWSRI10055536

foll owed by addition of l|inoleyl am ne and subsequent stirring for 30

m nutes. 5Crude conpound was purified tw ce by flash chromatography: 1)
normal phase silica gel (DCM MeOH gradient) and 2) am ne capped silica gel

(Hexane /AcOEt gf,g@hi8Npis mhBe RSh&RHO&! oy cah&tk. | hRrIBMiekfdv@asugl ssol ved
in 1M HC1/ et hyl acetate solution and the Boc group was renoved within one

hour f ol | oviedirghyipids pd Hpidphavingeppiokipeately gaielaet chagediedapicaspilefor The second
al kyl chai nex ?\}eai&\?’l Eétj’*h pl@rﬁgl?%éti‘éﬂfcllg}ﬁ sLIRE ulchRe aﬂqu)?éﬁlgfago 4 group of

i nol ei c aci di neth am nopro i mde
hydr ochl ori de) (Pémpleanﬂldwtrﬂynbrd@xwmzb‘nlpﬂteisz@P@mﬂ’ﬁ PRP&, BDREni xt ure of

DMF and DCM, ]{?D’ﬂglg | ovkd addpti ﬁﬂg@@ di MeDAP

di ssolved in %El\#‘% @Zi)tl\é[gﬁ*to 6° vlé%)t)f)finE %?Ewg%? S s’eg % sftai rring for
30 m nut es. ce@mide, @myﬂgimublmsdwhmgmiw by flash chromat ogr aphy o

W th 1m HoL AccaemEend S TEE UELYT DRt PEeE 0RO B T B < conpound
as rreasuredDbyxB]'&iﬁld@BAassay vvas 5. 8. EXAI\/PLE 3 Preparation of Cl18:1

Froc: NB- Boc- L. 2. 3R aa ROBRoBT vt B YRR ST oe T e B Bret hane

(DCM, Req DbPIJPO@DmMplybeDh}yﬂ anmine (DI PEA) and the resulting solution was
added to 2-chl orotrlt ride resin. After .one haqur, .the resin was washed
with DCM and Fro¥ %@ﬁ ﬁ& S gy RRptrR, 2w itigtenie Apd giipTHe b@ga piy&rd Whhe in DVF

yi el di ng tf@u&ﬁle@wareamlélﬁpl@nﬁwo@@mq cw&ndaﬁeeafgiduyat ed with 252
-(6-Chloro-1Hb enzotriazo le-1 -y -tetranet hyl am ni um

hexaf | uor ophospHHEIty- &@lenaﬁﬁwzryeaﬁp%wﬁf@s féﬁclwmwém Figd 8 1theott he

resin and tHgcKQastirRAs w@g%uggﬁgﬁ%qs &%%Pﬂtﬁo%ehyer@ﬁg&we\égeﬂ@d &N, figad,- The
| i pi dated conpound was cleaved fromthe resin by nultiple treatments with

1% trif lﬁjor@awrur@gl@tt@fcﬁn(OWAym rExginples of targetingzagents wl@m@albbgflewgw ation
under reducgdp a%%gtc%k? %blﬁg 1dHRE (;\gloqf)?agélyalrﬁésegél%@s%nfﬁ Iig{e- The second

30al kyl chain y preactivating t ree car oxyI group with
(1-Ethyl- 3- %ygbd@titm mydldiapdidsoPNSp RNA. epteibordi dndipdyamipdraoidhl or i de) (EDC) and
N- Hydr oxybenzot ri

m nutes foll owe ﬁ&ds cfl(tl or‘lg) #&@1% dlﬁomr%éﬁg&} %fodglzg%a: %@gwgﬁeg r%bsequent
stirring famolsﬁllem)ﬁthls wentmnuul@udnmﬁmoulndjecnmanbhndh hndeektioyiof lngthlads using

chr omat ggr anel Ac adl | at.ed | di ate
was di S%{g | vaD]ngﬂ{e ié}rpl_aé%}pefch X r%aeé SysK e))vglé %68 Holgc%ﬁ(gnﬁll(ey mbrane frl%ers oq:e
renmoved w t dfinedpuae hmjrSoﬁmﬂaﬁmdlgh)yotreemsm‘nabatb%ortnhzmorsOdn\,{ﬁ:re'mplluyddato reduced

pressure and esularill g f e d 0 terrS a%% dr{'Zed. n%The pKa' s
Por thi s compbtnavtserebElhans) THeayen a8 niliane e s on SExavpLE 4
obtained without the addition of the nucleic acid component. For in vitro transfection
compositions, the nucleic acid component can be added after the transfection agent is
25  made and stabilized by buffer components. For iz vivo delivery compositions, the nucleic
acid component is part of the formulation.
A formulation containing an activity-generating delivery molecule of this
disclosure may be administered by various routes, for example, to effect systemic
delivery via intravenous, parenteral, or intraperitoneal routes. In some embodiments, an
30  agent may be delivered intracellularly, for example, in cells of a target tissue such as lung
or liver, or in inflamed tissues. Included within this disclosure are compositions and
methods for delivery of an agent by removing cells of a subject, delivering an agent to the
removed cells, and reintroducing the cells into a subject. In some embodiments, this

disclosure provides a method for delivery of an agent in vivo. A composition may be
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Preparati on of C18:2-DAA(NH3'C -)-Cl18: 2 C18: 2- DAA- C18: 2 was

synt hesi zed foll owi ng nethods as for Exanple 3 with appropriate conponents.
10The pKawbanidst@oconpound as neasured by TNS dye assapCRas261005558<KAMPLE 5
Preparation of C18:2-DAP(NH3 tl-)-C18:2 C18: 2- DAP- C18: 2 was

synt hesi zed foll ow ng nethods as for Exanple 3 with appropriate conponents.
The pKa for this conmpound as neasured by TNS dye assay was 7.6. 15EXAMPLE 6
Preparati Onaa(ﬂimlgtéf%d ifral NS ﬁ@@ys%&u‘t&é&xsléyxor 1ntraper1%§all% tPARIR M)sofad 8: 1 was
synt hesi zed fol |l owi ng net hods as for appropri ate conponents
A A TR M A LM A B M LR
with 2 ali p&%tdlé}nrﬁﬂ?ah ggtom the previous step dissolved in MeOH, 10 eq of
20 AcOH and 10 eq o forrral dehyde were added and reaction solution was
heated up to verf‘yfog@nltatl@l qoafainpxg anfgsnityrgenegting dedivelyumalequicad dtivxybor ohydri de

wer e added %ﬁt . M (o) 0 room

t enper a'(tjﬁﬁr ed%J]nc%ufe Bc? 33 hﬁh{aEJ d galltc%lﬂgsgt%oqh%an a%ﬁ% a% gtr g?lé}%l NaHCCS.

Pr oduct vvasAél)amrsaam@lcbfmhet atmwgemmpgmn o tlhiasiiscrlomtodrsuewt@lwerbe MySOH4,
filtered and org nlc 0 noved e ure. Crude
i et by at gL 2RI PR BT L RO oo RGP sty PRERAESH

gradi ent) . ihtiedgKabduaneduk) iﬁtrmmpmm,dnmfem,sum&ﬁhsbgdar]'mﬁaﬂyaﬂassay was 5. 3.

EXAMPLE 7 Preparation of C18:2- DAP(N 30C18: 2- DAP- C18: 1 was
synt hesi zedln?rgslyfl%‘v\'ﬁ‘lrfa“?ﬁéet“??j}dgtmé%“'1’1 W@%{m é‘“g r&ﬁa?rﬁm&ldﬁh%tboﬁ %R {E Y Yhponent s.
EXAMPLEIB Peapajuad.i on of C18: 3- DAP(NI-13t1-)-Cl18: 3 C18: 3- DAP-C18: 3
was synt hesi zed fol ] ow n ugt(g\ods as for ropriate

conponents. The ‘Hi&ifepidye ShBetdeHy Cﬁ%&%ﬁ&w@ﬁﬂv éFN@SH dOERUDS was 5. 7.

SEXAMPLE 9 Frefailaaldisedie af egérgll)lar%ﬁm@tlﬁfﬂcwnt to ameliGha®s JrréMBe Ednptomas
synt hesi zed foll ow n ods as for mple 3 with appr opri ate conponents.

EXAMPLE 10 qfohfrféffafea?ﬁhsﬁmaposeé@a niay[bﬁeénmfﬁerml e gl gdopage, or may be

administered by repeated dosing.

15

Chemical definitions

It will be understood that a drawing of a molecule in this disclosure that has an

explicit charge shall include a counterion which is pharmaceutically-acceptable, whether
20 or not the counterion is expressly included in the drawing.

As used herein, the term “homo,” when referring to an amino acid, means that an
additional carbon is added to the side chain, while the term “nor,” when referring to an
amino acid, means that a carbon is subtracted from the side chain. Thus, homolysine
refers to side chain: (CH;)sNH,.

25 In general, as used herein, general chemical terms refer to all groups of a specified
type, including groups having any number and type of atoms, unless otherwise specified.
For example “alkenyl” refers broadly to alkyls having 2 to 24 carbon atoms, as defined
below, while (C18:1)alkenyl refers to alkenyls having 18 carbon atoms and one double
bond.

30 The term "alkyl" as used herein refers to a saturated, branched or unbranched,
substituted or unsubstituted aliphatic group containing from 1-24 carbon atoms. This
definition applies to the alkyl portion of other groups such as, for example, alkoxy,

alkanoyl, aralkyl, and other groups defined below. The term "cycloalkyl" as used herein
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C18: 1- DAB( Me, Me) - C18: 1 was synt hesi zed foll owi ng nmethods as for Exanple 3
wi th appropriate conponents and the follow ng additional step: To crude
hydr ochl owodet1afs7@m no acid with 2 aliphatic chains fromrCrhis2@oesiseas step
di ssolved in MeOH, 10 eq of AcOH and 10 eq of 37% formnmal dehyde were added
and reaction solution was heated up 15to very gentle reflux. Then 10 eq of
sodi um tri acet oxyborohydri de were added. The reaction was stirred for 30
mn, cool edAeaw] als@fRRMUbLEIRERE @st@osﬁ&@ed@&i%%ﬁkﬂﬁ Morﬁﬂﬁné@&h?'t@l@ of H20
and saturated NaHOCO3. Product was extracted wt and organic | ayer was
dried over ®HSm4oms;|tered and organi c sol vent was removed under reduced
pressure. O ude fegxﬂ% SHBIIGHEL 1WA e a1l ofibd3 ing BRATBL 0T Aphy
20 (DCM MeOH grell%laﬁﬁ h KaS S foaIWﬁF%{ SHCS ourll(g a aguré,g by TNS dye
assay were Rbgiteanth lﬂclwlnmahillnﬂq@phr-altwﬂnn{oﬁtytilgutzl, DhBY LIS lizltbdnd

t hermal pr t eqd ovm ng
nmet hods ﬂgs ‘Qﬁ};l Egt%%ﬁ/ll all§l kit thog eg I81érl at ec%% %ﬁg@%@ﬁ%{g&m%hﬁgﬁﬁt% 1r enti al
scanni ng cal,dbitadtny, Rf\aesltemsbdhdn@l dnckmaphtl;ul sh the properties of the

actlvi ty- gener at]ixa glcej: f aﬁl?yléro%T el de m&tfhélt ht%yl h—?)yqe?g \i\/l‘l_pmpgg] %P%, dfl DAB- C{ 18: 2)

from ot her conpoun t he 2nd
el ting beharylprbuayighnd Ber-buayl. mﬁxinplseoﬂmydpﬂkyls asluds sedqechaby, cadlbueanent i al
scanni ng cal o ry t he conpound CH3( CH2) 16( CO) - nor Ar g- NH( CH2) 17CH3
(See US 200%’0[%‘%?} 9CYAIOJ’exa?ﬁén$g>f0303’eBt8%%s in Fig. 2 indicate the presence
of signidicant tHemprl otyubsiRldntsYr 42808 igtoup Nielude alkyl, alsz)yl Ca(ﬁmagznl son, in
Fig.3iss Wnach he ndrrelt behayi

. of n t
properties S TSI E\’Eﬁfﬂ&‘e 11@ L) ’61p€’(9§7| RBYIC'(‘"%BW&)‘E ]eﬁg E?Wo'fué)asessed
by differ en\tlhyalor @@a{ymlamgl &@Lp}()pdﬁ?lt 1¥ro é)\eﬁmclkbﬁr@mhﬁsmtrﬁet@]wﬂﬂbpdu ot of

this invention. The Cscanin Fig reveal s the conplete |ack of ther nal
transition bé&k@dwli%@en@n&bﬁb@mhan | ohfLE 12 Preparation of

C18: 2- DAB( Me, Me)r,Cl8maalkenyl” as M&elpﬁc@&% MahsdedBied BMARhEYR hesi zed

foll ow ng nethods as for anple 3 wth appropriate conponents and the

fol | owi aedranrlndatubstiteigd omensehstitiecdian! ectyclopikyhayDef tadt prsbercitemwi th 2

al i phati ¢ chginR, & LAMLDE RFRKiGMSe 55QP Inyig ey s 885 Rf AcCH
and 10 eq of 3?7%?f8r na%lgﬁhy Weree adﬁ (Tﬂ reag['?}l or? s‘gﬁftr%grne vvsas heat ed
up to very gematerateéfbrwhedrwembmoch@q, sobstlstn@ﬂ ermnsubistoetl edkybarcgdlydkilde wer e
added. The i to roomtenperature
and wor ked ﬁa@ﬂ%b tggé\é\%gdf %té)%%]g%faftﬁfg%ge r{s}%ﬁ%?tgdtnggpl%g . Product was
extracted with Immnahslomﬂgalml godsliahele wiegd odatheagl], aNyd or RMp8Odnylfi-1 t ered and
or aduct 2hash B FRRoBTRY FaaCRRD B LSRRl T Ro kG Fadh R BeLe
13 Preparation dixafpBs Qﬁﬁmnﬁiie&tstor an alkenyl group include alkyl, alkenyl and aryl

substituents including methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, sec-butyl,
vinyl or ethenyl, allyl or 2-propenyl, 1-propenyl, isopropenyl or 1-methylvinyl, 2-butenyl,
1,3-butadienyl, 2-pentenyl, phenyl, and naphthyl.

25 The term "alkoxy" as used herein refers to an alkyl, cycloalkyl, alkenyl, or alkynyl
group covalently bonded to an oxygen atom. The term "alkanoyl" as used herein refers to
-C(=0)-alkyl, which may alternatively be referred to as "acyl." The term "alkanoyloxy" as
used herein refers to —O-C(=0)-alkyl groups. The term "alkylamino” as used herein refers
to the group -NRR', where R and R' are each either hydrogen or alkyl, and at least one of

30 RandR'is alkyl. Alkylamino includes groups such as piperidino, wherein R and R' form
aring. The term "alkylaminoalkyl" refers to —alkyl-NRR'.

The term "aryl" as used herein refers to any stable monocyclic, bicyclic, or
polycyclic carbon ring system of from 4 to 12 atoms in each ring, wherein at least one

ring is aromatic. Some examples of an aryl include phenyl, naphthyl, tetrahydro-
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20C18: 2-0m C18: 2 was synt hesized followi ng nethods as for Exanple 3 with
appropriate conponents. EXAMPLE 14 Preparation of C18:2-Lys(NH3t1-)-C18:2
C18: 2- LyswQDB11d5wes synt hesi zed fol |l owi ng net hods as foPCEABapbesB1& t h
appropriate 25conponents. EXAMPLE 15 Preparation of Cl18:1-norArg-Cl8:1
C18: 1-nor Arg-C18: 1 was synt hesi zed as follows. Fnoc-N 7-Boc-L-2, 3-
di am nobutyric acid was dissolved in dichloronethane (DCM, 2eq of
di i sopropy! @b, %Q_@:gn,%d OIBhERA) waBd ah BE1 SRtttk RGiSRIiE b PshcWaS i@dded to
2-chlorotrityl choride resin. "After one hour, the resin was washed with DCM
and Froc greiipromaficr éifovdersiogd thetaitephapant rite e 200895F pegi di ne in DMF yi el di ng
the free a-am neAnqrﬁ'nﬁt BCLBNESI BLERELYAL %gaﬁ[)flzltﬂ:g.'of substituents for an aryl

4 1-y1)-1 -tetra Hyl

2- (6-Chl oro-1H benzotriazole-1-y1)-1,1, 3,3 met am ni um

hexaf | uor optosmineluds alkHGTksNy haet! 2Yieybitinsntsrinadudsie MrPEAcBYIdh-RUMEEI-t 0 t he
resin and LpenSAGLLCDoIAS ARATRY \GRIRLEY & Ml PARNLYS pKRLAAT L oSt . The

| i pi dat ed s cl éave om’'t’he-resin eatnents with
1% tri f | uorweaceyl, copopchy{ dHANcthplvaiyt BHotcopk 1 Bduedieoy]l 2pedertyy, pburgbor at i on
under reducaen(a Rresgure yielding free carboxylate internediate. The second
5al kyl chain W at't ached by preactivating the free carboxyl group with
(1- Et hyl- 3- (3- diheedriny'httanohrydies amdherebamebadiviany seblbydnaghbliobicgdeje, §EDC) and

N- Hydr oxybenzotriazqle (HOBt) ipn.a 1:1 xture of .DMF and for 10

ot e o T B et e g0 MiE Ineghi SRR RS ubsequent
stirring f ofing30 aidhiatié &8l cobtatid EroeONPOILHRELr MBS N lekfell @dmbyky EdnaBirogen and

chr omat ogr aphy (Hexane/ Ac gradient). The pure . dial kyl ated 10i nternedi ate
was di ssol vl %W@é@%&%ﬂ@%%@  HHRPEHY BSR4V otlp  was
removed W tRirsvoRMigyINRUs1y T, 6bd-0MRELIPY ful SFD MadnyD behAdthi&9l, venbruger reduced
pressure. The resulting white solid was taken i ich was added

! 19 up in DCM to. wh
TEA faci | i tgtiwoligylssequitalignl. pxwreyhesrdinzobt doxpohtl. thipgqlylpisotgiazolyl,
Di - Boc- 2- (thjafa QU OMRUN ]S Wy Fi@Yly), pgraany dpezihAr pyRiag-ilAYsyridges conpl etion
of the react ia-oralL D%I\/Iwas V\yglsbkeld Wit r11)92 I\/},s,g%l?ﬂn%qbli)}gul flgs?gynlggsatur at ed
sodi um bi canbibhpeipidmylpyeeyb gt tegpsdwaanalinyd ndheigrogryd exludesthe d pr essure.

The resul ti(gg%gcgﬁbﬂ%o%ﬁitﬂgﬁéeﬁgﬁﬁﬁn'ﬁgté}g | ute ethanol and two Boc groups

were renove y addi ng di ss compound drop wi se to 12N HCLl. Fi nal
product preci pi tTeédmdbeteregyal@ae thaaroeynly!'vea gsasirhggtimtefarytodn farortiEp O H.
EXAMPLE 16 20Pr

was synt hosoagTRaY SR or b A% 0 B QR Tpiolo whorely it IR BERELD. 2
conponent s. rilANRe hiterontema satdtainfranh oGk8n, hitheeidiagd €l 8.1 Thus, a
3\/'55%8 12d\/b _}@tesréc%%l% :mlay\%ae% h%%potapyef So% £ giﬂycir(o) Iolr %Wétﬂ?drg%g:rgl%g ﬁle?esof.f or Exanple 3
Examples of a heterocycle group or moiety include a monocyclic non-aromatic,
saturated or unsaturated Cs-C;q carbocyclic ring in which one or more, for example 1, 2
or 3, of the carbon atoms are replaced with a moiety selected from N, O, S, S(O) and
S(O),. Suitable heterocyclyl groups and moieties include pyrazolidinyl, piperidyl,
25  piperazinyl, thiomorpholinyl, S-oxo-thiomorpholinyl, S,S-dioxo-thiomorpholinyl,
morpholinyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, 1,3-dioxolanyl, 1,4-
dioxolyl and pyrazolinyl groups and moieties.
The term "aroyl" as used herein refers to an aryl radical derived from an aromatic
carboxylic acid, such as a substituted benzoic acid. The term "aralkyl" as used herein
30  refers to an aryl group bonded to an alkyl group, for example, a benzyl group.
The term "carboxyl" as used herein represents a group of the formula —C(=0)OH
or -C(=0)O". The terms "carbonyl" and “acyl” as used herein refer to a group in which

an oxygen atom is double-bonded to a carbon atom >C=0. The term "hydroxyl" as used

herein refers to -OH or -O”. The term "nitrile" or "cyano” as used herein refers to —CN.
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appropriate conponents. The pKa for this conpound as neasured by TNS dye
assay was 3.9. EXAMPLE 18 30Preparation of C18:2-am no-Pro-Cl18: 2

C18: 2- amiwWO-2Pr1os@R8: 2 was synt hesi zed fol | owi ng nmet hods pag/usesiomzsnpl e 3
wi th appropriate conponents. EXAVMPLE 19 Preparation of C1 8
:2-amno-Pro(N,N-diMe)-C1 8 :2 C18: 2- am no- Pro( Me, M) - C18: 2 was
synt hesi zed foll owi ng nethods as for Exanple 3 with appropriate conponents

and the f0'T&%M"@Q@éﬁ"‘o‘?’1?&'10"%&1%1@ ‘to fi@or6 (W6l &nidysir @Bhtr%fn!o %r?fanéﬁ)m) ho acid
with 2 aliphatic chains fromthe previous step dissolved in MeOH, 10 eq of

AcOH and 10-Bq of 37% for mal dehyde were added and reaction sol ution was

heated up 10 verthoQeid ufifdik wTIRRA0:(E0 (Ofn AT bicAR iy bOr ohydr i de

were added. The reaction was stirre coo own to room
t enper at ur esvhstdutigos Redibeijudnis wiheh ced di tiegame pr difforenirrod sy unchtded  NaHOOS.

Product a%%%;’eﬁ‘s‘ﬁb‘s‘{?tu%t PR 3k Ql%gﬁg\}c‘fo é&l aﬁéég}fjlt ééi%ﬁg%lk% over M3SO4,

filtere gani ¢ sol vent’ was renp ressure. Crude
di et hyl at wmoﬁmOm Plylarhine chlltarhin ey | chy lohadrogy la pdigro$DEVENED H

gradi ent). C ound a r e assay was 6. 6.
EXAVPLE 20 af@‘f‘&@(y %Sed #1%{? n ri’fé%é”#@% %lcgelbcﬁ%?‘ @%ﬁpﬁ'&d\ygﬂ%’o%r escence, a
TNS/ Li posombstetatetl wmtmsthluée liveesr, praagied chd agelicolatimivms, ahb gmupg)liavihlgs at 1

ng/ m. (di sso n 160 pi of lipagsone te | e at nmv and
T024 oy ot Rt P PRy i s i o8 ot s g BB b Pt ox

uni ver sad  beffthegromp sSudstidashts(tha nﬁﬁ%b@attﬁo&b@%ofa‘kﬁrﬁﬁﬂaﬁjﬁdbﬂiﬁé glgu;pmelgm??t e; 40 nmM
ammnlumac te; e 2 X er. was titrated to di er ent

pHs, at O. 531&1 qvﬁ’@?@ﬁ’eﬁy@'\?raﬁ?ﬁlmléw t “614 qljangylppgs, ﬁ‘%ﬁm&m or HCL). To
each wel | copfiahinbNgyl! 4261, AQ& &1, ﬁéteﬂé@}c‘%ﬁﬁ@?i aldWyf, @éyljl%r %,1 efanbNilo,

TNS/ Li posone reaction mxture 1 s then added to achieve a final volunme of
200 [EL, a beggliybmewin pateesylatvimmoacyl agylony. aavlprnaryleypkd, weisaioe r at i on

of 20 I'itMpgs c%z!uhyl c%?ﬂaﬁ%l%d'ﬂe@roc%le 3dorCxihifle, 3R t%ffn&'@tﬁ?l%ﬁ@ﬁﬁé@ v&Wﬁ@utr ead at
an excitation wavel'en nm and em ssi on wavel en mm The

pKa was!Yet pititiva dCHt 3hé3PEﬁ¢PézorQFe§H@)n@Hﬁ§PIt2% -CHECHF dpo ﬁ@FbéﬂF\M@@nFt he
maxi mum and dgheq ) r@}”@ﬁ}, 82&1&5%3 i ameg ¥box%ét hl% ﬂ%ﬂlsl%sﬁﬂﬁgﬁtga' fit

sof t war e. 6- TNS p t |ny ) na ene-6- sulfonic
aci d, sodi umsld ﬁurthdrrwbsumtﬁgiewﬂfl’eﬁ@ atqu:gwlpzr)f at®BEXAMPLE 21 DSC Measur enent

che)[ | U‘;Lt I 'ng beh%ﬁ)l les OfsubStltl-lréﬂ% igé}gde% all8n e'ﬂl%l r@gg@%ﬁ n%iutd generating
y nol ecul es S assessed on a IhstY ument’s erefti al
Scanni ng Cahethylpethdr n-propgl, hpapylcoblityhehutyk ybiitgl, keg-butyl, vinyl or ethenyl, allyl

20 or 2-propenyl, 1-propenyl, isopropenyl or 1-methylvinyl, 2-butenyl, 1,3-butadienyl, 2-
pentenyl, phenyl, and naphthyl.

A pharmaceutically acceptable salt of an activity-generating delivery molecule of
this disclosure which is sufficiently basic may be an acid-addition salt with, for example,
an inorganic or organic acid such as hydrochloric, hydrobromic, sulfuric, nitric,

25  phosphoric, diphosphoric, chlorosulfonic, trifluoroacetic, citric, maleic, acetic, propionic,
oxalic, malic, maleic, malonic, fumaric, ascorbic, succinic, benzoic, or tartaric acids, and
alkane- or arenesulfonic acids such as methanesulfonic, ethanesulfonic, benzenesulfonic,
chlorobenzenesulfonic, toluenesulfonic, naphthalenesulfonic, naphthalenedisulfonic, and
camphorsulfonic acids.

30 A pharmaceutically acceptable salt of an activity-generating delivery molecule of
this disclosure which is sufficiently acidic may be an alkali metal salt, for example, a
sodium or potassium salt, or an alkaline earth metal salt, for example, a calcium or
magnesium salt, or a zinc or manganese salt, or an ammonium salt or a salt with an

organic base which provides a physiologically-acceptable cation, for example, a salt with
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weighing 0.5 to 1.5 ng of the powder into an alum num pan and heating to
175 C at 20Cmn., cooling to -50 Cat 10 Cmn., and heating to 200 C at
20 C/' m n.wo2011/05W20hout i ntending to be bound by any parCrast@n/osiseery, the
mel ti ng behavior of an activity-generating delivery nolecule may relate to
its ability to formlanellar, bilayer, 5or other ordered structures which
can be useful for carrying an active agent to interact wwth, and enter a
cel lular colﬂaﬁylaﬁﬁl@tdlﬁl@thgﬁﬂﬁ{ea&ﬁlmnﬂﬁ@@m@lﬁﬁhe Qfhakd 1 2] cal activity. A
bal ance may be desirabl e between hi'ghly ordered structures which exhibit

si gni fi cantdigtheolmting picthapplames. ghylencdnging pgethamige Negsthylducp@éncst r uct ur es
whi ch exhi t e =S Vi ng

| ess orderte)[5 Lesritdl#ltec{nglyeéhﬂr%;bﬁ&rd(’%V| eroggértgye{%aer i%ﬁaﬁ ?c&g@saﬁﬁ??%@'ﬂggf@ﬁ y which
can be needwdh ﬁ&ﬁrgld@tb,lanésa}ltsc@f otghiic agitli wneh agenqurendc er gelactunorihaggls. See,
differenti 311 ﬁ’g BY.&3] or 'J"ﬁ}a?% &anche used to distinguish the properties
of conpounds vmt certain signiticant thefnotropi c phases or transitions
from conpounds Wiohie cdmb@tmdenfthprdaspbsuraH&yamialhbs@ bg$lgmcfacuhn1t t her not r opi ¢
phases or t Siti.on EXA o s f ar| n cont ai ni ng
nanopart i clfén#]uonaht e%ﬁm ney M%WEthe“r%m%o exaﬁ‘p énageélsngor?l rab 8rcla ?gAt s of

nmet hods f oraddionrgt.an RNA- cont ai ni ng nanoparticle for rrul ation. Sone
materials used in the net su nor Ar g- C16
(Pai i ¢ oy Col ey omiar TP GIn R L eI AU CHEP B B 5 oy irE Py o

wei ght 683. lﬁa)Je onei or more chiral centers and/or gﬁometrﬁc 1sor|nerlc centers (EE anth 1somers? .

201, 2-Di nyri st.ay cer Phosphoet hanol am pe- N-[ Met hoxy( Pol yet hyl ene
gl ycol ) - 2008 I{ %Fﬂﬁfrﬂﬂé; ?‘? b wym?@é% ﬁ%chmawwegﬁér cal s,

Canbri dge, dvis&edisdaltey, g@d@mﬂ isn@b, vay mBhakhmeRYE bealvihere only one isomer

Chol est eryl - heni succi nat e (CHEMS) GWP (Merck Eprova AG 25Et hanol

(absol ute, PORHIGHIVingterile water for injection Sodi um phosphat e:
monobasi ¢, an hyqrh@s%ﬁscldih@%ﬁé&npa@s@by@r AU BHEIRSR; soRAt¥oP uNoRAd UM

hydroxi de; 2 N hydrochloric acid; Gacial acetic acid Tronetham ne (Tris)
USP G abe (Imé thm@dgﬁwl @ﬁys 30YshasAny @Fnispione Brps ofi e ¢amperndsot t | es, PES
Cal i brated RaiiidsRn40: IS}Btm QpBLsioRREk cthsdilneRiipet tors Iso-disc filter

PTFE25- 10 e- Par mer I]l g static mxer Watson Marl ow 520 Di punp;

Wat son Mar | ow 523>nm9n1pﬁs Oﬁithlft ésdeorepanpinvigvat bowoBChird@cgeors Maghe RRY

(Sartorius) 1n%hén%%ﬁ1%r’1éa¥l§%¥ dlqgtgljeyi%ﬁerﬁgﬁfﬁﬁé flOrr]lporqg %ew}g’loof(april&{u?cegf

isomers. For the avoidance of doubt, compounds of this disclosure can, if desired, be
20 used in the form of solvates. Further, for the avoidance of doubt, the compounds of the

invention may be used in any tautomeric form.

Additional Embodiments

25 All publications, references, patents, patent publications and patent applications
cited herein are each hereby specifically incorporated by reference in entirety.

While this disclosure has been described in relation to certain embodiments, and
many details have been set forth for purposes of illustration, it will be apparent to those
skilled in the art that this disclosure includes additional embodiments, and that some of

30  the details described herein may be varied considerably without departing from this
disclosure. This disclosure includes such additional embodiments, modifications and
equivalents. In particular, this disclosure includes any combination of the features, terms,

or clements of the various illustrative components and examples.
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5The buffer solution Sucrose Phosphate (SUP) Formul ation Buffer (20 mM
sodi um phosphate, 215 nM sucrose, pH 7.4) was prepared as follows. 2.17 ¢
anhydr ouswouanobssi2e sodi um phosphate and 8. 79 g anhydr oesTdisb@siossss©di um
phosphate were added to 3600 nL of MIIi-Q DI water in a graduated cylinder
and m xed thoroughly with a stir bar. The pH was adjusted with 5N sodi um
hydr oxi de or 2N hydrogen chloride to pH 7.4. 10 294.38 g sucrose was added

slowy and di ssothueeh tdah oL@k Yms ?,‘g%h,“@&eind%%i%r%% %g&rwge\qeto 4 L.
u

The solution was filtered with a O. mfilter. : mVi'st ock

sol uti on of diffdgsersard; ie the-clagnsrapego e Fenstinessto inghglo Gpth/the wrgyiaiand isP was

pr epar ed asffliugi‘l ows. 90 nL of ethanol USP (200 proof) was dispensed into a
cl ean autoclaved 100 nL Pyrex bottle. To the ethanol were added

successi vel y 12%he 1@mg figsimpoiping] Shavingdr Arodpd@es aidPomapining? aredo berol  of

chol esteqyl - ) [ .né . e u PEGK powder ,
and 515€5erﬁolﬁ§P] e(ﬁzﬁgﬁggfe ég%ﬁ(t%@l?}ﬁlg%df%ﬁ}?%ﬂpv%r ggl(llalda@%’ @g@@ to :&he

sol uti on anthus] tred suttorsdoghprsing 't haangt Tincliding” antl écamtaating"eran@desoni cat ed
for 15 m nugo%gﬁ,ue&o {’eT‘l’Tn Oifn lsgiegi IOeeX\A{agieé for injection USP was added with

t horough m SOPRG I FhE & GER s "0t 6N Wais filtered through an 1SO-DISC filter
20 PTFE-25 mm TRedimatpaoéa singeof vehes héroialkefse lintdividuwnllyas ch aiicceghyatpadde C and

anal yzed for Cl8:1-norArg-Cl6 and |ipid.c onents. by. Reverse Phase HPLC
M th Bvapor AT GHPAER P AG! BePATEHTY Fened hetin RS St Bk <ol ut i on
was prepar ednielvf feehivkewitiih ée rhife akdyxpakilprecAsl. frok bowiple, hefhngef4sd eril e

wat er for ipjection was dispensed intg a sterile 15 nL Fal con tube. 100 ny
25 of si RNAwpé%i"éjFS RO HETRngR KLU s e SRR RLE ¥ PRGNy, The

sol uti on wagackibhdl & ediohvare lreatePthdr otldub tb haxd R had dr@ualmé t2.using a 10 nL
syringe. The siRNA solution was stored at -20C and tested by OD (A260 and
A280) for pRReFifly valtes Syt heisty voiH bupdersteodpoexann ey i2ahnotAe iaitdn Mar | ow
520D peri siahd dfGhdHiBWas calibrated to a flowrate of 40 30 nL/min. The
punp was set to 210 rpm and di sconnected fromthe tubing. 40 nL of 90%

et hanol Ias punpeditation ofig Frngoofrmumber ¢fisarbiop goms petgaryefersjadividugtpyad cidht o a
beaker for 1B ,5eCo ot WRIINEL &R ASHITNE itiNgerd hRINIAALS rdch hn. The
punp speed vvgsa gg?pus%e\)(gﬂteo pfr;lgoé\;/v?}(lile' {f ?II@(%WQ}é?\ger%#&%éago.?%écnﬁ%r%’ Punps for
si RNA and swulkatles er pieephefi the sdhagtwithnsthoeange gralekpyestyadcifed. Horsixamplar nanner .
Three sol ut} B 4 : [ fQr pyl &t i-gn I . (&)
The first ség?%t?l?l\(‘)\ﬁﬁ ? gﬁ%@%ﬂ?\lg{oﬁg@ﬁgﬁggf@ﬁ%&(ﬁf ?g’n&"f%éciﬁéét% l7’so ‘ution
was nmade byC¥id10t € hig 1 ReCISi RNA GASt GLEGURP7 WUt €19,iGR0aCHI0 CAL, €3namial24t ube and

vort exi t horo ly. (b he second solution.for  punmping was,a sol ution of
G 1 i ar g cregitiont W et e BRI AR FLg i s SR G R B3¢ et hanol
was pr epar editicanteaitation ghobhmednohds avdotigtell impth disese CHME owmho tesd wilteld,in and

DVPE- PEG. To the |ipid, stock s.added C18: 1-nor Arg-Cl6.. To the |ipid stock
A 3 A e N e S e e e T
ol ar Tri s: g\ IR R &iail 08 éd)r}agrﬁémao ﬂ@[hhlﬁiegﬂer a_T@maﬁ@c@ﬂdi_tisﬁﬁ ittheodnt f or
punpi ng was nade with the m xed |ipid. stoc pi petting with a positive
di spl acement’ dﬁg%‘?’%sé” lmhtefcgzﬂa@s@p ateﬁ&ﬁlieelahy refitsied iﬂm&g’%ﬂ\ﬁ Th 90%
et hanol 25 angteMtivEadfinGioh@InAUG Wty the(deinifiod plokdedBdrbihi on for punping was an
SUP buffer sol ution. . An siRNA formul ati on was prepared as fall ows.
The first si RNA 6k MRIS Sivfd hered authp axeaniay 1a98uase virdisisar 3¢ 18 51 i ng
mol ecul es WaE upbr tIROEAIE] shd RHTRR thidnQbProdinil MPLGE DBLS ti@8de. The first 1
mL of the effluent inpinging streamwas discarded, then 15 the si RNA

formul ati on was Woin adist elexpmplgs {peivn] suchnasagliss ebcommweesly o8 melesulph was used to
punp SUP Bulitiie il Aidflod R R Wlifle ARG ol @dlist in bl CRAG ARG O Of

et hanol to be about 33% The si RNA fornmulation in the vessel was i ncubated
wi th gedft | ethafitedednmounds amaghestlctarslse syiablce for 1 hr. After

i ncubation, the fornulation was |oaded into a Pierce slide-a-lyzer dialysis
20 cassette with 10,000 MACO, and dial yzed for 12-18 hrs at 4 C agai nst 100
vol unes of SUP. This exanple further describes enbodi ments of nethods for
maki ng an RNA- contai ning nanoparticle fornulation by tangential flow and
diafiltration. A siRNA formul ati on was provi ded as descri bed above, except
that the last dialysis step was 25repl aced by a tangential flow filtration

(TFF) process.
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The si RNA formul ation was diluted to 10% (v/v) final ethanol concentration
under gentle agitation on magnetic stir plate for 2 mn. A TFF system
usi ng a Saotoriazz2vi vafl ow 50 100, 000 MACO PES nenbr ane paaaiseomnssssiov t h 50
mL of 70% et hanol USP, and then re-circulated with 100 nL of 70% 30 et hanol
at a punp flowrate of 60 niL/mn. The TFF systemwas rinsed with 50 nL of
sterile water and then re-circulated with 100 nL of sterile water at a punp
flowrate of 60 nmL/mn. The TFF systgmwass i nsed with 50 nL of SUP and
then re-circulated with 100 nL of SUP at a punp flow rate of 60 mi/mn.

The diluted siRNA fornul ation was | oaded into the TFF vessel and
concentrated by 5 tines to a final EX&MRLEGhcent ration of 0.5 nmg/ mL (feed

pressure -20 psi, retentags prRasilcheiiPactiviebeRRtdaviper meate flow rate of
-2 ni/min) A maxi mim of  Foi@bnSorRYA AOAMM AlEMCL.B14:he nanoparticle
conposition was processed per cn? of nenbrane. 5The concentrated si RNA

formul aty on was Tkl ered a@t\/\flglg%flérhﬁrfg&teh%?y aoalcisd ofahiy vwdhmm of SUP, in
whi ch et hanol was renoved flowrate 2nm/mn The concentr at ed

si RNA f or mAdiiEFrowhsPivide E@}e peraciubed 08 Wikendest fE&NA une, at 1
mg/ M si RNAptefBiesiccexanpl e further describes enbodi ments of nethods for
maki ng an RNA- 10cont ai ni ng nanoparticle formulation by sterile filtration
of the si RNA nadBpir { issshewr bl fithogenealleicRidoseorinenety ghio Weysspiebyi ded as
descri bed abgrRa a%glnm-FaQtfor Vﬁectdﬁlﬁ%eég};ﬁﬂlvgﬁﬂlﬁﬁgct%%nchﬁ%laﬂ&l fn@l]}lém 0

pol ypropyl ene syringe, and air l es” were renoved he si RNA | ati on
was filtrele @qiw@mghneaatmgzlzh\(@m wplepdx CER2MARMRIN-dN¢).C18R. nithe shlcalpiRNA

formul ationg I lter unit
wi th noder at e pr essd%n%%ﬁ\egzs 0rfltFrﬁt z.gg%stﬁ{l%gﬁqgéh{}?csh'\%ky %@éﬁ%& pr oduct

wer e stor edcqnmermonrt_hetnyg)@‘ alctl‘&tlémRNA Igt ksbodyivalight.atier8 @t réfeprtp gre ftaotionse.

EXAVPLE 23 it enci iLvi-ty of

activity- genera ng d(g‘lp:le\)/(garlfncﬁm 1€ o ate%é)é‘l“%rnecgg’f %o3Ct}m§fe?era“n&edtehveﬂ ni ng the

invitro gemele@ﬂésenm ng activity of an activity- gener at ng delivery

nol ecul g. was as re t.r an.

Bo ol B e il Vs, oFERRE S fowd BHRE gl G5 B B0 er
m)ldecul Ie antdozaﬁ, U.@Il,RNZDS;ig&iI &L APRB. Afifnka R fveZdeabdh ad}ﬁlhistekeﬂra diife taRSciar epar ed
and eva uat

.by. uanfitative PCR for_tar nd_the normalizer
36B4 or e 834 s vgrlgpoeﬂﬂwﬁeta@ Siﬁ@Agﬁwra? s of
C18: 1- Me- Hl S- Clehé AWt - @Rer@Giol M@ edBNAC BE DIAP(N,N-diMe)-C 18 ARy ¥@ il aged

formul ati on containing an activity-generating delivery nolecul e of 30this
 nvent i on i STEHIAETT) rasme agtivitygen Sy BeEORBH-OSR0E 8 056 BSRETab] o 1-

20  PEG2k at concentrations of 51:31:17:1 mole %, respectively.

LS

HN

O
(H3C)N

NH
o =
Z
(97,127)-N-(3-amino-1-((9Z7,127)-octadeca-9,12-dien-1-ylamino)
-1-oxopropan-2-yl)octadeca-9,12-dienamide

C18:2-DAP(N,N-diMe)-C18:2
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Formul ati ons of Cl18:1-Me-His-Cl18:1 with an active RNA agent No'
Activity-generating delivery nolecule Anionic Lipid Neutral Lipid(s)

Neut ral REQGebatmsd2bi pid 1 C18: 1- Me-Hi s-C18: 1 50 nol e % pDBRS2&0/08551€ % - - - -
2 C18:1-Me-Hi s-C18:1 50 nole % CHOL 50 mole % EXAMPLE 25 5Fornul ati ons

of C18:1-DAP-C18:1 with an active RNA agent Exanpl e fornul ati ons
containing an activity-generating delivery nolecule of this invention are
shown in Table 2. EXAMPLE 2

Preparation of C18:2-DAP(N.N-diMe)-C18:2
Synthesis of Boc-DAP(N,N-diMe)-OH

A solution of triphenylphosphine in CH3CN was cooled to 0°C and diisopropyl
5  azodicarboxylate (DIAD) was added dropwise with a syringe. The resulting pale yellow
solution was stirred for 15 minutes at 0°C (till all solid dissolves), and a solution of Boc-
Ser-OH in CH3CN was slowly added. After completion of the addition the mixture was
stirred at 0°C for 10 minutes, cooling bath was removed and the mixture was slowly war
med with stirring. Stirring was continued overnight, solvent removed under reduced
10 pressure and the residue immediately purified by flash chromatography, with
hexane/ethyl acetate gradient solvent system. After removing solvents under reduced
pressure the purified compound was dissolved in CH3CN and N,N-
dimethyltrimethylsilylamine was added to a solution of lactone. Stirring was continued at
r.t for 1.5 and then reaction mixture was concentrated and methanol was added followed
15 by citric acid. After Sh and resulting solid was filtered off and solvent removed under
reduced pressure. The residue was taken between DCM/H20, aqueous phase back

extracted with DCM, concentrated and lyophilized giving off-white solid.

Synthesis of Linoleyl amine

20 A mixture of potassium phthalimide (1 eq) and linoleyl methanesulfonate (1 eq)
was stirred at 70°C under nitrogen atmosphere. 100% conversion of starting material was
observed by TLC after 4hrs of stirring. After cooling down to about 50°C reaction
mixture was poured into and water and product was extracted with EtOAc. Combined
organic fractions were washed with water, dried over Na,SOy, solvent was removed under

25  reduced pressure and the oily-solid residue was treated with hexane. Solid was filtered
off, filtrate was evaporated to dryness and crude linoleyl phthalimide was used in the next
step. The residue was dissolved in EtOH and hydrazine was added. The mixture was
mildly refluxed (85-90°C) for 2h. The resulting thick white solid was filtered upon
cooling the mixture to about 50°C and washed with warm cthanol. The filtrate was

30  concentrated almost to dryness and chloroform was added. Resulting white solid was
filtered off again and the organic phase was washed twice with water and dried over

Na,CO;. Solvent was removed to afford crude yellow oil (yield 95%).
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Table 2: Fornul ations of C18: 1-DAP-C18:1 nolecules wth an active RNA agent
No. Activity-generating delivery nolecule Anionic Lipid Neutral Lipid(s)
Neut ral REQGebatmsd2hi pid 1 C18: 1- DAP-C18: 1 65. 3 nol e % CRENVES3®0/055506 € %
DMPE- PER2ZK 2 nole % 2 C18: 1- DAP-C18: 1 CHEMS 32.7 nole % DWPE- PE&RK 2 nol e
% 3 C18: 1- DAP-C18: 1

10

15

20

25

30

Synthesis of C18:2-DAP(N,N-diMe)-C18:2

Boc-DAP(N,N-diMe)-OH was preactivated with 3-(Diethoxyphosphoryloxy)-1, 2,
3-benzotriazin-4(3H)-one (DEPBT) and 2 eq of DIPEA in THF/DCM solvent mixture for
10 minutes followed by addition of linoleyl amine and subsequent stirring for 30 minutes.
Crude compound was purified twice by flash chromatography: 1) normal phase silica gel
(DCM/MeOH gradient) and 2) amine capped silica gel (Hexane /AcOEt gradient). The
pure monoalkylated intermediate was dissolved in 1M HCl/ethyl acetate solution and the
Boc group was removed within one hour followed by removal of the solvent under
reduced pressure. The second alkyl chain was attached by preactivating the free
carboxyl group of linoleic acid with (1-Ethyl-3-(3-dimethyllaminopropyl)-carbodiimide
hydrochloride) (EDC) and N-Hydroxybenzotriazole (HOBt) in a 1:1 mixture of DMF and
DCM for 10 minutes followed by addition of monoalkylated diMeDAP dissolved in
DCM (pH adjusted to 6 with DIPEA) and subsequent stirring for 30 minutes. Crude
compound was purified by flash chromatography (Hexane/AcOEt gradient) and
converted to hydrochloride salt by stirring with 1M HCI/AcOEt. Final product was
lyophilized.

The pKa for this compound as measured by TNS dye assay was 5.8.

EXAMPLE 3
Preparation of C18:1-DAP(NH; 'CI)-C18:1
C18:1-DAP-C18:1 was synthesized as follows. Fmoc-NB-Boc-L-2,3-

diaminopropionic acid was dissolved in dichloromethane (DCM), 2eq of diisopropylethyl
amine (DIPEA) and the resulting solution was added to 2-chlorotrityl choride resin. After
one hour, the resin was washed with DCM and Fmoc group was removed by treatment
with 20% piperidine in DMF yielding the free a-amine . Oleic acid was preactivated with
2-(6-Chloro-1H-benzotriazole-1-yl)-1,1,3,3-tetramethylaminium hexafluorophosphate
(HCTU) and 2 equivalents of DIPEA and added to the resin and the reaction was deemed
complete by negative Kaiser test. The lipidated compound was cleaved from the resin by
multiple treatments with 1% trifluoroacetic acid (TFA) in dichloromethane followed by
evaporation under reduced pressure yielding free carboxylate intermediate. The second
alkyl chain was attached by preactivating the free carboxyl group with (1-Ethyl-3-(3-
dimethyllaminopropyl)-carbodiimide hydrochloride) (EDC) and N-Hydroxybenzotriazole
(HOBt) in a 1:1 mixture of DMF and DCM for 10 minutes followed by addition of

C(18:1)amine in same solvent and subsequent stirring for 30 minutes. Crude compound
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CHEMS 30 nole % CHOL 23 nol e % DVPE- PER2K 2 nole % 4 C18: 1- DAP-C18: 1 CHEMS
30 mole % CHOL 23 nole % DMPE- PEGK 2 mole % 10 EXAMPLE 26 In vitro
activity weneriaisetowi t h fornul ati ons of C18: 2- anm noPr o( RCkISbh1MeF55C18: 2

wi th a Usi RNA Exanpl e formnul ati ons contai ning an
activity-generating delivery nolecule of this 15invention are shown in
Table 3. The in vitro activity was generated with a Usi RNA agai nst ApoB in

Hep3B cel | sy W@ﬁ@@ﬂ}ﬁ%ﬁ%%%%éaﬁ@i&é&'ﬁ&&iﬁ Iéfﬁi?én% Fhe FRRQAAMBPLLLOWN
activity gener at ed wt 2-am noPro( N- 2 nmol écules with a
Usi RNA intermediate was dlssolved in 1M HCl/cthyl acetate solutlon and the Boc group was

removed within one hour followed by removal of the solvent under reduced pressure and
resulting residue was washed with water and dried.

5 The pKa’s for this compound as measured by TNS dye assay were 6.0 and 9.7.

EXAMPLE 4
Preparation of C18:2-DAA(NH; CI)-C18:2

C18:2-DAA-C18:2 was synthesized following methods as for Example 3 with appropriate
components.

10 The pKa for this compound as measured by TNS dye assay was 4.9.

EXAMPLE 5
Preparation of C18:2-DAP(NH; 'CI)-C18:2

C18:2-DAP-C18:2 was synthesized following methods as for Example 3 with appropriate

components. The pKa for this compound as measured by TNS dye assay was 7.6.

15 EXAMPLE 6
Preparation of C18:2-DAP(Me.Me)-C18:1
C18:2-DAP(Me,Me)-C18:1 was synthesized following methods as for Example 3

with appropriate components and the following additional step: To crude hydrochloride
of amino acid with 2 aliphatic chains from the previous step dissolved in MeOH, 10 eq of
20  AcOH and 10 eq of 37% formaldehyde were added and reaction solution was heated up
to very gentle reflux. Then 10 eq of sodium triacetoxyborohydride were added. The
reaction was stirred for 30 min, cooled down to room temperature and worked up by the
addition of H20 and saturated NaHCO3. Product was extracted with DCM and organic
layer was dried over MgSO4, filtered and organic solvent was removed under reduced
25  pressure. Crude dimethylated product was purified by flash chromatography
(DCM/MeOH gradient).
The pKa for this compound as measured by TNS dye assay was 5.3.

EXAMPLE 7
Preparation of C18:2-DAP(NH; 'CI)-C18:1
30 C18:2-DAP-C18:1 was synthesized following methods as for Example 3 with appropriate
components.
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Activity-generating delivery nolecule Mole %lipid Mle % UsiRNA In vitro
Gene Knockdown % C18 : 2-am noPro(N-Me, N-Me)-C18: 2 75. 00 CHOL 25. 00 DX10008
59 C18 : 2warmnaBra(N- Me, N- Me) - C18: 2 66. 66 CHOL 33. 33 DXP0@AB2&8/055516

C18: 2- am noPro(N- Me, N-Me) - C18: 2 50. 00 CHOL 50. 00 DX10008

EXAMPLE 8
Preparation of C18:3-DAP(NH;'C1)-C18:3

C18:3-DAP-C18:3 was synthesized following methods as for Example 3 with appropriate

components. The pKa for this compound as measured by TNS dye assay was 5.7.

5 EXAMPLE 9
Preparation of C18:1-DAB-C18:1

C18:1-DAB-C18:1 was synthesized following methods as for Example 3 with appropriate
components.
EXAMPLE 10
10 Preparation of C18:1-DAB(N-Me,N-Me)-C18:1
C18:1-DAB(Me,Me)-C18:1 was synthesized following methods as for Example 3

with appropriate components and the following additional step: To crude hydrochloride
of amino acid with 2 aliphatic chains from the previous step dissolved in MeOH, 10 eq of
AcOH and 10 eq of 37% formaldehyde were added and reaction solution was heated up
15  to very gentle reflux. Then 10 eq of sodium triacetoxyborohydride were added. The
reaction was stirred for 30 min, cooled down to room temperature and worked up by the
addition of H20 and saturated NaHCO3. Product was extracted with DCM and organic
layer was dried over MgSO4, filtered and organic solvent was removed under reduced
pressure. Crude dimethylated product was purified by flash chromatography
20  (DCM/MeOH gradient).
The pKa’s for this compound as measured by TNS dye assay were 3.9 and 7.3.

EXAMPLE 11

Preparation of C18:2-DAB-C18:2 and thermal properties

C18:2-DAB-C18:2 was synthesized following methods as for Example 3 with appropriate
25  components.

Differential scanning calorimetry was used to distinguish the properties of the
activity-generating delivery molecule of this invention C(18:2)-DAB-C(18:2) from other
compounds.

For example, in Fig. 2 is shown a chart of the 2nd melting behavior and thermal

30  phase properties assessed by differential scanning calorimetry of the compound
CH3(CH»)16(CO)-norArg-NH(CH»)7CH;3 (See US 2008-0317839 Al). The large peaks

in Fig. 2 indicate the presence of significant thermal or melting transitions.
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62 C18: 2- am noPro(N-Me, N-Me) - C18: 2 33.33 CHOL 66. 66 DX10008 72

C18: 2- am noPro( N- Mg, N-Me) - C18: 2 25.00 CHOL 75.00 DX10008 79

C18: 2- amiwoRpn(dszdge, N- Me) - C18: 2 75. 00 DOPE 25. 00 DX10008C®81S2010/055516
C18: 2- am noPro( N- Me, N-Me) - C18: 2 66. 66 DOPE 33. 33 DX10008 73

C18: 2-am noPro( N- Me, N- Me) - C18: 2

By comparison, in Fig. 3 is shown a chart of the 2nd melting behavior and thermal
phase properties of the compound C(18:2)oleoyl-DAB-C(18:2)alkenylamino assessed by
differential scanning calorimetry, which represents an embodiment of this invention. The

DSC scan in Fig. 3 reveals the complete lack of thermal transition peaks in the

5 compound.

EXAMPLE 12
Preparation of C18:2-DAB(Me,Me)-C18:2
C18:2-DAB(Me,Me)-C18:2 was synthesized following methods as for Example 3

with appropriate components and the following additional step: To crude hydrochloride
10 of amino acid with 2 aliphatic chains from the previous step dissolved in MeOH, 10 eq of

AcOH and 10 eq of 37% formaldehyde were added and reaction solution was heated up

to very gentle reflux. Then 10 eq of sodium triacetoxyborohydride were added. The

reaction was stirred for 30 min, cooled down to room temperature and worked up by the

addition of H20 and saturated NaHCO3. Product was extracted with DCM and organic
15  layer was dried over MgSO4, filtered and organic solvent was removed under reduced

pressure. Crude dimethylated product was purified by flash chromatography

(DCM/MeOH gradient).
EXAMPLE 13
Preparation of C18:2-Orn-C18:2
20 C18:2-0Orn-C18:2 was synthesized following methods as for Example 3 with appropriate
components.

EXAMPLE 14
Preparation of C18:2-Lys(NH; 'CI)-C18:2

C18:2-Lys-C18:2 was synthesized following methods as for Example 3 with appropriate

25  components.

EXAMPLE 15
Preparation of C18:1-norArg-C18:1

C18:1-norArg-C18:1 was synthesized as follows. Fmoc-N y-Boc-L-2,3-
diaminobutyric acid was dissolved in dichloromethane (DCM), 2eq of diisopropylethyl
30 amine (DIPEA) and the resulting solution was added to 2-chlorotrityl choride resin. After
one hour, the resin was washed with DCM and Fmoc group was removed by treatment
with 20% piperidine in DMF yielding the free a-amine . Oleic acid was preactivated with

2-(6-Chloro-1H-benzotriazole-1-yl)-1,1,3,3-tetramethylaminium hexafluorophosphate
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50. 00 DOPE 50. 00 DX10008 82 C18: 2- am noPro(N-Me, N- Me) - C18: 2 33. 33 DOPE

66. 66 DX10008 74 C18: 2-ami noPro(N-Me, N-Me) - C18: 2 25. 00 DOPE 75.00 DX10008
66 SEXAMPOBORSIa20VIitro activity generated w th fornul @Cirarsgo10fs5516

C18: 2-Dap(N-Me, N-Me)-C18:1 with a Usi RNA Exanple fornul ati ons cont ai ni ng
an activity-generating delivery nolecule of this I nvention are shown in
Table 4. The in vitro activity was generated with a Usi RNA 10agai nst ApoB

in Hep3B C%H@U)Eﬁ@b% Avalésﬁp@mmgﬁkaqg\ﬁﬁuea% in¥irds¥h SANKY 24@Hn W Boemed
C18: 2- Dap( % 1 nolecules with a Usi RNA agent
complete by negatwe Kaiser test. The lipidated compound was cleaved from the resin by

multiple treatments with 1% trifluoroacetic acid (TFA) in dichloromethane followed by
evaporation under reduced pressure yielding free carboxylate intermediate. The second
5 alkyl chain was attached by preactivating the free carboxyl group with (1-Ethyl-3-(3-

dimethyllaminopropyl)-carbodiimide hydrochloride) (EDC) and N-Hydroxybenzotriazole
(HOBt) in a 1:1 mixture of DMF and DCM for 10 minutes followed by addition of oleyl
amine in same solvent and subsequent stirring for 30 minutes. Crude compound was
purified by flash chromatography (Hexane/AcOEt gradient). The pure dialkylated

10  intermediate was dissolved in 1M HCl/ethyl acetate solution and the Boc group was
removed within one hour followed by removal of the solvent under reduced pressure. The
resulting white solid was taken up in DCM to which was added TEA facilitate dissolution
followed by treatment with 1, 3 Di-Boc-2-(trifluoromethylsulfonyl) guanidine for one
hour. Upon completion of the reaction DCM was washed with 2 M sodium bisulfate,

15  saturated sodium bicarbonate and dried over MgSO4 and removed under reduced
pressure. The resulting residue was dissolved in absolute ethanol and two Boc groups
were removed by adding dissolved compound drop wise to 12N HCI. Final product

precipitated during reaction and was crystallized from EtOH.

EXAMPLE 16
20 Preparation of C18:2-norArg-C18:2

C18:2-norArg-C18:2 was synthesized following methods as for Example 15 with
appropriate components.
EXAMPLE 17
Preparation of C18:1-Me-His-C18:1

25 C18:1-Me-His-C18:1 was synthesized following methods as for Example 3 with
appropriate components. The pKa for this compound as measured by TNS dye assay was
3.9.

EXAMPLE 1%
30 Preparation of C18:2-amino-Pro-C18:2

C18:2-amino-Pro-C18:2 was synthesized following methods as for Example 3 with

appropriate components.
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Activity-generating delivery nolecule Mole %lipid Mle % UsiRNA In vitro
Gene Knockdown % C18: 2- Dap(N- Me, N- Me) - C18: 1 66. 66 CHOL 33.33 DX10008 91
C18: 2- Dapybi2vay/asdge) - C18: 1 50. 00 CHOL 50. 00 DX10008 88 PCT/US2010/055516

C18: 2- Dap(N-Me, N-Me) -C18: 1 33.33 CHOL 66.66 DX10008
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30

EXAMPLE 19
Preparation of C18:2-amino-Pro(N.N-diMe)-C18:2

C18:2-amino-Pro(Me,Me)-C18:2 was synthesized following methods as for Example 3
with appropriate components and the following additional step: To crude hydrochloride of
amino acid with 2 aliphatic chains from the previous step dissolved in MeOH, 10 eq of
AcOH and 10 eq of 37% formaldehyde were added and reaction solution was heated up
to very gentle reflux. Then 10 eq of sodium triacetoxyborohydride were added. The
reaction was stirred for 30 min, cooled down to room temperature and worked up by the
addition of H20 and saturated NaHCO3. Product was extracted with DCM and organic
layer was dried over MgSO4, filtered and organic solvent was removed under reduced
pressure. Crude dimethylated product was purified by flash chromatography
(DCM/MeOH gradient).

The pKa for this compound as measured by TNS dye assay was 6.6.

EXAMPLE 20
TNS Assay for pKa

To measure pH responsive fluorescence, a TNS/Liposome reaction mixture was
prepared as follows: 16 uLL of TNS at 1 mg/mL (dissolved in 20% DMF), 160 uL of
liposome test sample at | mM and 3824 uL of H20. Briefly, in a Costar 96 well plate;
100 pL/well of 2X universal buffer was added (50 mM Citrate; 40 mM sodium
phosphate; 40 mM ammonium acetate; 300 mM NacCl, the 2 X buffer was titrated to
different pHs, at 0.5 pH increments from pH 3.0 to pH 11.0 using NaOH or HCl). To
each well containing the 100 puL of universal buffer,100 uL of the TN'S/Liposome
reaction mixture is then added to achieve a final volume of 200 uL, a TNS concentration
of 5.92 uM and a final lipid concentration of 20 uM per well. After 30 min. at 37 °C the
fluorescence was read at an excitation wavelength of 322 nm and emission wavelength of
431nm. The pKa was determined at the pH corresponding to the midpoint between the
maximum and the minimum fluorescence intensity, utilizing sigmoidal fit software.

TNS dye (2,6-TNS (2-(p-toluidinyl)naphthalene-6- sulfonic acid, sodium salt;
Invitrogen T53; MW 335.4).

EXAMPLE 21

DSC Measurement for melting behavior

The 2nd melting behavior of activity-generating delivery molecules was assessed

on a TA Instruments Q200 Differential Scanning Calorimeter in a heat/cool/heat cycle by
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91 C18: 2- Dap(N-Me, N-Me)-C18:1 25.00 CHOL 75.00 DX10008 90
C18: 2- Dap(N- Me, N-Me) - C18:1 75. 00 DOPE 25. 00 DX10008 84
C18: 2- Dapyti2va/dszdee) - C18: 1 66. 66 DOPE 33. 33 DX10008 85 PCT/US2010/055516
C18: 2- Dap(N- M2, N- M) - C18: 1 50. 00 DOPE 50. 00 DX10008 84
C18: 2- Dap(N- Me, N- M) -C18: 1
weighing 0.5 to 1.5 mg of the powder into an aluminum pan and heating to 175 °C at
20°C/min., cooling to -50 °C at 10 °C/min., and heating to 200 °C at 20 °C/min.
Without intending to be bound by any particular theory, the melting behavior of
an activity-generating delivery molecule may relate to its ability to form lamellar, bilayer,
5 or other ordered structures which can be useful for carrying an active agent to interact
with, and enter a cellular compartment to generate pharmacological or biological activity.
A balance may be desirable between highly ordered structures which exhibit significant
thermotropic phases or transitions, and less ordered structures which exhibit little or no
thermotropic transitions. A substance having less ordered structures may provide greater
10  membrane fusion ability which can be needed for delivery of the active agent to a cell.
Thus, differential scanning calorimetry can be used to distinguish the properties of
compounds with certain significant thermotropic phases or transitions from compounds

with different properties and less significant thermotropic phases or transitions.

EXAMPLE 22

15 Methods for preparing an RNA-containing nanoparticle formulation

This example describes embodiments of methods for making an RNA-containing
nanoparticle formulation. Some materials used in the method are summarized below:

C18:1-norArg-C16 (Palmitoyl Oleyl nor-Arginine, PONA) (Marina Biotech, Inc.)
(formula weight 683.3)

20 1,2-Dimyristoyl-sn-Glycero-3-Phosphoethanolamine-N-[Methoxy(Polyethylene
glycol)-2000] (Ammonium Salt) (DMPE-PEG2k) (Genzyme Pharmaceuticals,
Cambridge, Mass.)

Cholesterol (Solvay Pharmaceuticals)
Cholesteryl-hemisuccinate (CHEMS) GMP (Merck Eprova AG)
25 Ethanol (absolute, 200 proof); Sterile water for injection
Sodium phosphate: monobasic, anhydrous, dibasic, anhydrous
Sucrose, 99+%
5 N sodium hydroxide; 2 N hydrochloric acid; Glacial acetic acid
Tromethamine (Tris) USP Grade (Research Organics)

30 150 mL Capacity 0.2 um filter bottles, PES
Calibrated Rainin 20 pL, 200 puL, and 1 mL pipettors
Iso-disc filter PTFE25-10

Cole-Parmer In-line static mixer
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33. 33 DOPE 66. 66 DX10008 87 C18: 2- Dap(N-Me, N-Me)-C18: 1 25. 00 DOPE 75. 00
DX10008 86 EXAMPLE 28 In vitro activity generated with formnul ati ons of
C18: 2- DARVONoNMaShe2he) - C18: 2 with a Usi RNA ExampiCe/UdSeoiobstié ons
containing an activity-generating delivery nolecule of this 5invention are
shown in Table 5. The in vitro activity was generated with a Usi RNA agai nst
ApoB in Hep3B cells. Table 5. Gene knockdown activity generated with

10C18: 2- DAP (N- '\?at%n'\mﬂ&;l&o?l)mﬂnﬁﬁ Wa%%nwlatrfawﬁsz%hﬁhlgﬁﬁa%tpum
Activity-generating delivery | ecule Mole % 1ipid |l e /oUSI
Vivaflow 50 100,00 MWCO PES (Sartorius)

Slide-a-Lyser dialysis cassette 10,000 MWCO (Pierce)

5 The buffer solution Sucrose Phosphate (SUP) Formulation Buffer (20 mM sodium
phosphate, 215 mM sucrose, pH 7.4) was prepared as follows. 2.17 g anhydrous
monobasic sodium phosphate and 8.79 g anhydrous dibasic sodium phosphate were added
to 3600 mL of Milli-Q DI water in a graduated cylinder and mixed thoroughly with a stir
bar. The pH was adjusted with 5N sodium hydroxide or 2N hydrogen chloride to pH 7.4.

10 294.38 g sucrose was added slowly and dissolved thoroughly. Final water volume was
adjusted to 4 L. The solution was filtered with a 0.2 pm filter.
A 25 mM stock solution of nanoparticle-forming molecules in 90% v/v ethanol
USP was prepared as follows. 90 mL of ethanol USP (200 proof) was dispensed into a
clean autoclaved 100 mL Pyrex bottle. To the ethanol were added successively 1291
15  umol of C18:1-norArg-C16 (PONA), 721.6 umol of cholesteryl-hemisuccinate (CHEMS)
powder, 61.7 umol of DMPE-PEG2K powder, and 515 umol of cholesterol. The
ingredients were each added to the solution and mixed thoroughly with a stir bar. The
mixture was sonicated for 15 minutes. 10 mL of sterile water for injection USP was
added with thorough mixing. The stock solution was filtered through an ISO-DISC filter
20 PTFE-25 mm, 1 um pore size. The stock solution was stored at 80 °C and analyzed for
C18:1-norArg-C16 and lipid components by Reverse Phase HPLC with Evaporative
Light Scattering Detection.
An siRNA stock solution was prepared in sterile water for injection as follows. 5
mL of sterile water for injection was dispensed into a sterile 15 mL Falcon tube. 100 mg
25  of siRNA powder was added to the tube and vortexed thoroughly. The solution was
filtered through a 0.22 uM Millex GP filter unit using a 10 mL syringe. The siRNA
solution was stored at -20°C and tested by OD (A260 and A280) for purity and
concentration with 1:1000 dilution.
A Watson Marlow 520Dt peristaltic pump was calibrated to a flow rate of 40
30 mL/min. The pump was set to 210 rpm and disconnected from the tubing. 40 mL of 90%
ethanol was pumped through to rinse the line. Ethanol was pumped into a beaker for 15
sec and weighed to determine the flow rate in mL/min. The pump speed was adjusted to
provide a flow rate of 40 = 0.5 mL/min. Pumps for siRNA and sucrose phosphate

solutions were calibrated in a similar manner.
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In vitro Gene Knockdown % C18: 2- DAP (N-Me, N-Me)-C18: 2 75.00 CHOL 25.00

DX10008 - - -

C18: 2- DAP (N-Me, N-Me)-C18: 2 66. 66 CHOL 33. 33 DX10008 19

C18: 2- DARVONoNISM2ME) - C18: 2 50. 00 CHOL 50. 00 DX10008 19 PCIBIS2010MF5516
(N-Me, N-Me)-C18: 2 33.33 CHOL 66.66 DX10008
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Three solutions were used to prepare an siRNA formulation as follows. (a) The
first solution for pumping was an siRNA solution. The first solution was made by
diluting the siRNA with SUP buffer in a 50 mL conical tube and vortexing thoroughly.
(b) The second solution for pumping was a solution of C18:1-norArg-C16 plus three
lipids. A mixed lipid stock in 90% ethanol was prepared containing the following lipids:
CHEMS, cholesterol, and DMPE-PEG. To the lipid stock was added C18:1-norArg-C16.
To the lipid stock was added an aliquot of Tris in sterile water for injection to make a 1:1
molar Tris:CHEMS concentration in the solution. The second solution for pumping was
made with the mixed lipid stock by pipetting with a positive displacement pipette into a
50 mL conical tube, diluting with 90% ethanol, and vortexing thoroughly. (c) A third
solution for pumping was an SUP buffer solution.

An siRNA formulation was prepared as follows. The first siRNA solution and the
second solution of nanoparticle-forming molecules were simultaneously pumped into an
impinging stream. The first I mL of the effluent impinging stream was discarded, then
the siRNA formulation was collected in a vessel. A Watson Marlow 323 pump was used
to pump SUP buffer solution into the vessel to adjust the concentration of ethanol to be
about 33%. The siRNA formulation in the vessel was incubated with gentle agitation on
magnetic stir plate for 1 hr.

After incubation, the formulation was loaded into a Pierce slide-a-lyzer dialysis
cassette with 10,000 MWCO, and dialyzed for 12-18 hrs at 4 °C against 100 volumes of
SUP.

This example further describes embodiments of methods for making an RNA-
containing nanoparticle formulation by tangential flow and diafiltration. A siRNA
formulation was provided as described above, except that the last dialysis step was
replaced by a tangential flow filtration (TFF) process.

The siRNA formulation was diluted to 10% (v/v) final ethanol concentration
under gentle agitation on magnetic stir plate for 2 min.

A TFF system using a Sartorius Vivaflow 50 100,000 MWCO PES membrane
was rinsed with 50 mL of 70% ethanol USP, and then re-circulated with 100 mL of 70%
ethanol at a pump flow rate of 60 mL/min. The TFF system was rinsed with 50 mL of
sterile water and then re-circulated with 100 mL of sterile water at a pump flow rate of 60
mL/min. The TFF system was rinsed with 50 mL of SUP and then re-circulated with 100
mL of SUP at a pump flow rate of 60 mL/min.
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--- C18:2-DAP (N-Me, N-Me)-C18:2 25.00 CHOL 75.00 DX10008 6 C18: 2- DAP
(N-Me, N-Me)-C18:2 75.00 DOPE 25. 00 DX10008 18 C18:2-DAP (N-Me, N-Me)-C18: 2
66. 66 DORE0O2811337(2X10008 81 C18: 2- DAP (N- Me, N- Me) - C18: 2 PEO/3001DARE160. 00
DX10008 87 C18:2-DAP (N-Me, N-Me)-C18: 2

The diluted siRNA formulation was loaded into the TFF vessel and concentrated
by 5 times to a final siRNA concentration of 0.5 mg/mL (feed pressure ~20 psi, retentate
pressure <0.2 psi and a permeate flow rate of ~2 mL/min). A maximum of 1 mg of
siRNA formulated in the nanoparticle composition was processed per cm” of membrane.

5 The concentrated siRNA formulation was filtered by diafiltration against 5
volumes of SUP, in which ethanol was removed, at flow rate 2mL/min.

The concentrated siRNA formulation was further concentrated to the desired
volume, at 1 mg/ml siRNA.

This example further describes embodiments of methods for making an RNA-

10 containing nanoparticle formulation by sterile filtration of the siRNA nanoparticle
formulation. A siRNA formulation was provided as described above. 10 mL of the
siRNA formulation was drawn up in a 10 mL polypropylene syringe, and air bubbles
were removed. The siRNA formulation was filtered through a 0.22 uM Millex GP filter
unit. 10 mg of siRNA formulation (1 mg siRNA/mL) was filtered though the Millex GP

15 filter unit with moderate pressure on the syringe. 1 mL aliquots of this drug product were

stored in 3 mL type I sterile glass vials at 80 °C prior to use.

EXAMPLE 23

Determining iz vitro gene silencing activity of an activity-generating delivery molecule

20 The methodology for determining the iz vitro gene silencing activity of an
activity-generating delivery molecule was as follows: Hep3B cells were transfected in
triplicate, 96-well format with a formulation of the activity-generating delivery molecule
and a UsiRNA against ApoB. After 24 h, cellular RNA was prepared and evaluated by
quantitative RT-PCR for target ApoB and the normalizer 36B4 or GAPDH expression

25 levels.

EXAMPLE 24
Formulations of C18:1-Me-His-C18:1 with an active RNA agent

An example formulation containing an activity-generating delivery molecule of

30 this invention is shown in Table 1.
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33. 33 DOPE 66. 66 DX10008 86 EXAMPLE 29 In vitro activity generated with
formul ati ons of C18: 1- DAP(NH3+Cl1-)-C18:1 with a Usi RNA 15Exanpl e

f or mul at iwo=otianst@oni ng an activity-generating deliveryPonluseubasssict hi s

i nvention are shown in Table 6. The in vitro activity was generated with a
Usi RNA agai nst ApoB in Hep3B cells. Table 6: Gene knockdown activity
generated with 20C18: 1- DAP( NH3+C1-)-C18: 1 nol ecules with a Usi RNA agent
Activity-generating delivery nol ecul erpplie % 1ipid Mole % Usi RNA In vitro

Gene Knockdown % Clif; -y [2ARNFBT &Y -Nie-F18e 18: 7 Rith @n &Pk RNA agent

No. - :
Activity-generating D .. Neutral PEGylated
delivery molecule Anionic Lipid Neutral Lipid(s) Lipid
1 C18:1-Me-His-C18:1 DSPC
50 mole % 50 mole %
2 C18:1-Me-His-C18:1 CHOL
50 mole % 50 mole %
EXAMPLE 25
5 Formulations of C18:1-DAP-C18:1 with an active RNA agent

Example formulations containing an activity-generating delivery molecule of this

invention are shown in Table 2.

Table 2:
Formulations of C18:1-DAP-C18:1 molecules with an active RNA agent
No. Activity-generating T .. Neutral
delivery molecule Anionic Lipid Neutral Lipid(s) PEGylated Lipid
! C18:1-DAP-C18:1 CHEMS DMPE-PEG2K
65.3 mole % 2Imole% | 2 mole %
CHEMS DMPE-PEG2K
2 ci8:1-bapCt81 | | e
32.7 mole % 2 mole %
CHEMS CHOL DMPE-PEG2K
3 C18:1-DAP-C18:1
30 mole % 23 mole % 2 mole %
CHEMS CHOL DMPE-PEG2K
4 C18:1-DAP-C18:1
30 mole % 23 mole % 2 mole %
10
EXAMPLE 26

In vitro activity generated with formulations of C18:2-aminoPro(N-Me.N-Me)-C18:2 with a

UsiRNA

Example formulations containing an activity-generating delivery molecule of this

15  invention are shown in Table 3. The in vitro activity was generated with a UsiRNA

against ApoB in Hep3B cells.
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25. 00 DX10008 79 C18: 1- DAP(NH3+Cl-)-C18:1 66.66 CHOL 33.33 DX10008 76 WO
2011/ 057020PCT/ US2010/ 055516 Activity-generating delivery nolecule Mle %
lipid MolwoiigisRIgA I n vitro Gene Knockdown % C18: 1- DAPPRIFGS@10053B18: 1

50. 00 CHOL 50. 00 DX10008 73

Table 3:
Gene knockdown activity generated with
C18:2-aminoPro(N-Me,N-Me)-C18:2 molecules with a UsiRNA

Activity-generating .. . In vitro Gene

delivery molecule Mole % | lipid | Mole % | UsiRNA Knoc(};)down
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 75.00 | CHOL 25.00 DX10008 59
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 66.66 | CHOL | 33.33 DX10008 53
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 50.00 | CHOL | 50.00 DX10008 62
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 33.33 | CHOL | 66.66 DX10008 72
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 25.00 | CHOL 75.00 DX10008 79
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 75.00 | DOPE 25.00 DX10008 68
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 66.66 | DOPE 33.33 DX10008 73
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 50.00 | DOPE 50.00 DX10008 82
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 33.33 | DOPE 66.66 DX10008 74
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 25.00 | DOPE 75.00 DX10008 66

5 EXAMPLE 27
In vitro activity generated with formulations of C18:2-Dap(N-Me,N-Me)-C18:1 with a
UsiRNA

Example formulations containing an activity-generating delivery molecule of this
invention are shown in Table 4. The in vitro activity was generated with a UsiRNA
10 against ApoB in Hep3B cells.

Table 4:
Gene knockdown activity generated with
C18:2-Dap(N-Me,N-Me)-C18:1 molecules with a UsiRNA agent

Activity-generating .. . In vitro Gene

delivery molecule Mole % | lipid | Mole % | UsiRNA Knoc(};)down
C18:2-Dap(N-Me,N-Me)-C18:1 66.66 | CHOL | 33.33 DX10008 91
C18:2-Dap(N-Me,N-Me)-C18:1 50.00 | CHOL | 50.00 DX10008 88
C18:2-Dap(N-Me,N-Me)-C18:1 33.33 | CHOL | 66.66 DX10008 91
C18:2-Dap(N-Me,N-Me)-C18:1 25.00 | CHOL | 75.00 DX10008 90
C18:2-Dap(N-Me,N-Me)-C18:1 75.00 | DOPE 25.00 DX10008 84
C18:2-Dap(N-Me,N-Me)-C18:1 66.66 | DOPE 33.33 DX10008 85
C18:2-Dap(N-Me,N-Me)-C18:1 50.00 | DOPE 50.00 DX10008 84
C18:2-Dap(N-Me,N-Me)-C18:1 33.33 | DOPE 66.66 DX10008 87
C18:2-Dap(N-Me,N-Me)-C18:1 25.00 | DOPE 75.00 DX10008 86
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C18:
C18:
C18:
C18:
C18:

1- DAP(NH3+C1-) - C18: 1 33.33 CHOL 66. 66 DX10008 80

1- DAP( NH3+C1-)- C18: 1 25.00 CHOL 75.00 DX10008 83

1- DARYDIHBHAE7)20 C18: 1 75. 00 DOPE 25. 00 DX10008 77  PCT/US2010/055516
1- DAP(NH3+C1-)- C18: 1 66. 66 DOPE 33.33 DX10008 72

1- DAP( NH3+C1-) - C18: 1 50. 00

EXAMPLE 28

In vitro activity generated with formulations of
C18:2-DAP (N-Me.N-Me)-C18:2 with a UsiRNA

Example formulations containing an activity-generating delivery molecule of this
5 invention are shown in Table 5. The in vitro activity was generated with a UsiRNA

against ApoB in Hep3B cells.

Table 5:
Gene knockdown activity generated with
10 C18:2-DAP (N-Me,N-Me)-C18:2 molecules with a UsiRNA agent
Activit neratin In vitro Gene
CUVIYBENETa g Mole % | lipid | Mole% | USiRNA | Knockdown
delivery molecule o,
C18:2-DAP (N-Me,N-Me)-C18:2 75.00 CHOL 25.00 DX10008 -
C18:2-DAP (N-Me,N-Me)-C18:2 66.66 CHOL 33.33 DX10008 19
C18:2-DAP (N-Me,N-Me)-C18:2 50.00 CHOL 50.00 DX10008 19
C18:2-DAP (N-Me,N-Me)-C18:2 33.33 CHOL 66.66 DX10008 -
C18:2-DAP (N-Me,N-Me)-C18:2 25.00 CHOL 75.00 DX10008 6
C18:2-DAP (N-Me,N-Me)-C18:2 75.00 DOPE 25.00 DX10008 18
C18:2-DAP (N-Me,N-Me)-C18:2 66.66 DOPE 33.33 DX10008 81
C18:2-DAP (N-Me,N-Me)-C18:2 50.00 DOPE 50.00 DX10008 87
C18:2-DAP (N-Me,N-Me)-C18:2 33.33 DOPE 66.66 DX10008 86
EXAMPLE 29
In vitro activity generated with formulations of C18:1-DAP(NH3+Cl1-)-C18:1 with a
UsiRNA
15 Example formulations containing an activity-generating delivery molecule of this

invention are shown in Table 6. The in vitro activity was generated with a UsiRNA
against ApoB in Hep3B cells.

Table 6:
Gene knockdown activity generated with
20 C18:1-DAP(NH3+CI-)-C18:1 molecules with a UsiRNA agent

In vitro Gene
Mole % | lipid | Mole % | UsiRNA | Knockdown
%

C18:1-DAP(NH3+Cl-)-C18:1 75.00 | CHOL | 25.00 DX10008 79

Activity-generating
delivery molecule

C18:1-DAP(NH3+Cl-)-C18:1 66.66 | CHOL | 33.33 DX10008 76
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DOPE 50. 00 DX10008 82 C18: 1- DAP(NH3+C1-)-C18: 1 33.33 DOPE 66. 66 DX10008 83
C18: 1- DAP( NH3+C1-)-C18: 1 25.00 DOPE 75. 00 DX10008 81 EXAMPLE 30
vitro actwoizoy/generated with formul ati ons of C18: 2- DapeHIs@SL0psBEI6: 1 with
a 5Usi RNA Exanple formul ati ons containing an activity-generating delivery
nol ecul e of this invention are shown in Table 7. The in vitro activity was

generated with a Usi RNA agai nst ApoB in Hep3B cells.

10Tabl e 7: Gene

knockdown activiTy generated w Th|CI8T 2t Dap( NFSFCI-T-CI8™ I Wy, Th & 1A
Activity-gener at i‘ngvidederoying ol eyl e oMl £,:90 | Mole % | UsiRNA | Knockdown
delivery molecule o,
C18:1-DAP(NH3+CI-)-C18:1 50.00 | CHOL 50.00 DX10008 73
C18:1-DAP(NH3+CI-)-C18:1 33.33 | CHOL 66.66 DX10008 80
C18:1-DAP(NH3+CI-)-C18:1 25.00 | CHOL 75.00 DX10008 83
C18:1-DAP(NH3+CI-)-C18:1 75.00 DOPE 25.00 DX10008 77
C18:1-DAP(NH3+CI-)-C18:1 66.66 | DOPE 33.33 DX10008 72
C18:1-DAP(NH3+CI-)-C18:1 50.00 | DOPE 50.00 DX10008 82
C18:1-DAP(NH3+CI-)-C18:1 33.33 | DOPE 66.66 DX10008 83
C18:1-DAP(NH3+CI-)-C18:1 25.00 | DOPE 75.00 DX10008 81
EXAMPLE 30
In vitro activity generated with formulations of C18:2-Dap(NH3+CI-)-C18:1 with a
R UsiRNA
Example formulations containing an activity-generating delivery molecule of this
invention are shown in Table 7. The in vitro activity was generated with a UsiRNA
against ApoB in Hep3B cells.
10 Table 7:

Gene knockdown activity generated with C18:2-Dap(NH3+Cl-)-C18:1 with a UsiRNA

Activity-generating . . In vitro Gene

delivery molecule Mole % | lipid | Mole % | UsiRNA Knoc(};)down
C18:2-Dap(NH3+Cl-)-C18:1 75.00 | CHOL | 25.00 DX10008 52
C18:2-Dap(NH3+Cl-)-C18:1 66.66 | CHOL | 33.33 DX10008 61
C18:2-Dap(NH3+Cl-)-C18:1 50.00 | CHOL | 50.00 DX10008 56
C18:2-Dap(NH3+Cl-)-C18:1 33.33 | CHOL | 66.66 DX10008 62
C18:2-Dap(NH3+Cl-)-C18:1 25.00 | CHOL | 75.00 DX10008 64
C18:2-Dap(NH3+Cl-)-C18:1 75.00 | DOPE 25.00 DX10008 48
C18:2-Dap(NH3+Cl-)-C18:1 66.66 | DOPE 33.33 DX10008 69
C18:2-Dap(NH3+Cl-)-C18:1 50.00 | DOPE 50.00 DX10008 83
C18:2-Dap(NH3+Cl-)-C18:1 33.33 | DOPE 66.66 DX10008 83
C18:2-Dap(NH3+Cl-)-C18:1 25.00 | DOPE 75.00 DX10008 85
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lipid Mole % Usi RNA I n vitro Gene Knockdown % C18: 2- Dap( NH3+C1-)-C18: 1
75.00 CHOL 25.00 DX10008 52 C18: 2- Dap(NH3+C1-)-Cl18:1 66. 66 CHOL 33. 33
DX10008 6woChBr@7@ap( NH3+C1-)-C18:1 50. 00 CHOL 50. 00 DXP0@0B2&6/055516
C18: 2- Dap( NH3+C1-)-C18: 1 33. 33

EXAMPLE 31
In vitro activity generated with formulations of C18:2-DAP(NH;'CI)-C18:1 with a UsiRNA

Example formulations containing an activity-generating delivery molecule of this
5 invention are shown in Table 8. The in vitro activity was generated with a UsiRNA

against ApoB in Hep3B cells.

Table 8:
Gene knockdown activity generated with
10 C18:2-aminoPro(N-Me,N-Me)-C18:2 with a UsiRNA
Activity-generating . . In vitro Gene
delivery molecule Mole % | lipid | Mole % | UsiRNA Knoc(};)down
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 75.00 | CHOL | 25.00 DX10008 82
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 66.66 | CHOL | 33.33 DX10008 75
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 50.00 | CHOL | 50.00 DX10008 73
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 33.33 | CHOL | 66.66 DX10008 67
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 25.00 | CHOL 75.00 DX10008 58
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 75.00 | DOPE 25.00 DX10008 42
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 66.66 | DOPE 33.33 DX10008 43
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 50.00 | DOPE 50.00 DX10008 48
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 33.33 | DOPE 66.66 DX10008 70
C18:2-aminoPro(N-Me,N-Me)-C18:2 | 25.00 | DOPE 75.00 DX10008 78
EXAMPLE 32

15 In vivo activity generated with formulations of C18:2-aminoPro(N.N-diMe)-C18:2 with a
UsiRNA

Example formulations containing an activity-generating delivery molecule of this
invention are shown in Table 9. In vivo gene knockdown activity was generated in Balb/c
mice administered by tail-vein injection with a formulation including the activity-

20 generating delivery molecule and a UsiRNA against Factor VII mRNA.
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CHOL 66.66 DX10008 62 C18: 2- Dap(NH3+Cl-)-C18:1 25.00 CHOL 75.00 DX10008 64
C18: 2- Dap( NH3+C1-) - C18: 1 75.00 DOPE 25.00 DX10008 48

C18: 2- DapybidBH@E7020 C18: 1 66. 66 DOPE 33. 33 DX10008 69  PCT/US2010/055516

C18: 2- Dap( NH3+C1-)- C18: 1 50. 00 DOPE 50. 00

Table 9:
Gene knockdown activity generated with
C18:2-aminoPro(N,N-diMe)-C18:2 with a UsiRNA

Activity-generatin, Invivo Gene
VY-S & lipid PEG-lipid Knockdown
delivery molecule o,
(o]
C18:2-aminoPro(N,N-diMe)-C18:2 CHOL DMPE-PEG2k
49 mole % 49 mole % 2 mole % 68
C18:2-aminoPro(N,N-diMe)-C18:2 CHOL DMPE-PEG2k
65.3 mole % 32.7 mole % 2 mole % 48
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DX10008 83 C18: 2- Dap( NH3+C1-)-C18:1 33.33 DOPE 66. 66 DX10008 83

C18: 2- Dap(NH3+C1-)-C18: 1 25.00 DOPE 75. 00 DX10008 85 EXAMPLE 31 In vitro
activity weneriaisetowi t h fornul ati ons of C18: 2- DAP( NH3+CPCrAS2@0Mh5381¢ h a

Usi RNA Exanpl e fornul ati ons contai ning an activity-generating delivery

nol ecul e of this 5invention are shown in Table 8 The in vitro activity was
generated with a Usi RNA agai nst ApoB in Hep3B cells. Table 8. Gene
knockdown agigAft iycoemnetgied wi th 10C18: 2- am noPro(N-Me, N-Me)-C18:2 with a
Usi RNA Activity-generating delivery nolecule Mle %

L. A compound comprising an amino acid having a long chain alkenoyl group at the
N-terminus and a long chain alkenylamino group at the C-terminus, wherein each long
chain group has from 12 to 24 carbon atoms and one or more carbon-carbon double

bonds.

2. The compound of claim 1, wherein at least one long chain group has two or more

carbon-carbon double bonds.

3. The compound of claim 1, comprising the structure shown in Formula I:

R*-(C=0)-Xaa-NH-R* Formula I

wherein
Xaa is any D- or L-amino acid residue having the general formula
-NRN-CR'R?-(C=0)-, wherein
R' is a non-hydrogen, substituted or unsubstituted side chain of an amino
acid;
R’ R are independently hydrogen, or an organic group consisting of
carbon, oxygen, nitrogen, sulfur, and hydrogen atoms, and having from
1 to 20 carbon atoms, or C(1-5)alkyl, cycloalkyl, cycloalkylalkyl, C(3-
S)alkenyl, C(3-5)alkynyl, C(1-5)alkanoyl, C(1-5)alkanoyloxy, C(1-
S)alkoxy, C(1-5)alkoxy-C(1-5)alkyl, C(1-5)alkoxy-C(1-5)alkoxy, C(1-
S)alkyl-amino-C(1-5)alkyl-, C(1-5)dialkyl-amino-C(1-5)alkyl-, nitro-
C(1-5)alkyl, cyano-C(1-5)alkyl, aryl-C(1-5)alkyl, 4-biphenyl-C(1-
S)alkyl, carboxyl, or hydroxy],;

R*-(C=0)- is independently a long chain group which may be derived from a
naturally-occurring phospholipid, glycolipid, triacylglycerol,
glycerophospholipid, sphingolipid, ceramide, sphingomyelin, cerebroside, or
ganglioside, wherein the long chain group contains one or more carbon-carbon
double bonds; or a substituted or unsubstituted C(12-24)alkenoyl;

-NH-R" is independently a long chain group which may be derived from a
naturally-occurring phospholipid, glycolipid, triacylglycerol,

glycerophospholipid, sphingolipid, ceramide, sphingomyelin, cerebroside, or
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lipid Mole % Usi RNA I n vitro Gene Knockdown %

C18: 2- am noPro( N- Me, N-Me) - C18: 2 75.00 CHOL 25.00 DX10008 82 C18

. 2- am noRvO(htis7dde Me) - C18: 2 66. 66 CHOL 33. 33 DX10008 7%CT/US2010/055516
C18: 2- am noPro( N-Me, N-Me) - C18: 2 50. 00 CHOL 50. 00 DX10008 73

C18: 2- am noPro(N- M, N- M) - C18: 2 33. 33

ganglioside, wherein the long chain group contains one or more carbon-carbon
double bonds; or a substituted or unsubstituted C(12-24)alkenylamino;

and salts thereof.

4, The compound of claim 3, wherein R*-(C=0)- is independently a substituted or
unsubstituted C(12-24)alkenoyl and -NH-R* is independently a substituted or
unsubstituted C(12-24)alkenylamino.

5. The compound of claim 3, wherein R*,R* are each independently C12alkenyl,
Cl3alkenyl, Cl4alkenyl, Cl5alkenyl, Cl6alkenyl, C17alkenyl, C18alkenyl, C19alkenyl,
C20alkenyl, C21lalkenyl, C22alkenyl, C23alkenyl, or C24alkenyl.

6. The compound of claim 3, wherein:

R*-(C=0)- is independently C12alkenoyl, C13alkenoyl, Cl4alkenoyl,
Cl5alkenoyl, Cl6alkenoyl, C17alkenoyl, C18alkenoyl, C19alkenoyl, C20alkenoyl,
C21lalkenoyl, C22alkenoyl, C23alkenoyl, or C24alkenoyl; and

-NH-R" is independently C12alkenylamino, C13alkenylamino, Cl4alkenylamino,
Cl15alkenylamino, Cl6alkenylamino, C17alkenylamino, C18alkenylamino,
C19alkenylamino, C20alkenylamino, C21alkenylamino, C22alkenylamino,
C23alkenylamino, or C24alkenylamino.

7. The compound of claim 3, wherein:

R*-(C=0)- is independently C(12:1)alkenoyl, C(12:2)alkenoyl, C(12:3)alkenoyl,
C(14:1)alkenoyl, C(14:2)alkenoyl, C(14:3)alkenoyl, C(16:1)alkenoyl, C(16:2)alkenoyl,
C(16:3)alkenoyl, C(18:1)alkenoyl, C(18:2)alkenoyl, C(18:3)alkenoyl, C(18:4)alkenoyl,
C(20:1)alkenoyl, C(20:2)alkenoyl, C(20:3)alkenoyl, C(20:4)alkenoyl, C(20:5)alkenoyl,
C(22:1)alkenoyl, C(22:4)alkenoyl, or C(22:6)alkenoyl; and

-NH-R* is independently C(12:1)alkenylamino, C(12:2)alkenylamino,
C(12:3)alkenylamino, C(14:1)alkenylamino, C(14:2)alkenylamino, C(14:3)alkenylamino,
C(16:1)alkenylamino, C(16:2)alkenylamino, C(16:3)alkenylamino, C(18:1)alkenylamino,
C(18:2)alkenylamino, C(18:3)alkenylamino, C(18:4)alkenylamino, C(20:1)alkenylamino,
C(20:2)alkenylamino, C(20:3)alkenylamino, C(20:4)alkenylamino, C(20:5)alkenylamino,
C(22:1)alkenylamino, C(22:4)alkenylamino, or C(22:6)alkenylamino.

8. The compound of claim 3, wherein:

R*-(C=0)- is independently C(14:1(5))alkenoyl, C(14:1(9))alkenoyl,
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CHCOL 66. 66 DX10008 67 C18:2-am noPro(N-Me, N-Me)-C18:2 25.00 CHCOL 75.00
DX10008 58 C18: 2-am noPro( N Me, N-Me)-C18: 2 75. 00 DOPE 25. 00 DX10008 42
C18: 2- amwoRnn(dN7de, N- Me) - C18: 2 66. 66 DOPE 33. 33 DX10008C#31S2010/055516
C18: 2- am noPro( N- Mg, N-Me) - C18: 2 50. 00 DOPE 50. 00

C(16:1(7))alkenoyl, C(16:1(9))alkenoyl, C(18:1(3))alkenoyl, C(18:1(5))alkenoyl,
C(18:1(7))alkenoyl, C(18:1(9))alkenoyl, C(18:1(11))alkenoyl, C(18:1(12))alkenoyl,
C(18:2(9,12))alkenoyl, C(18:2(9,11))alkenoyl, C(18:3(9,12,15))alkenoy],
C(18:3(6,9,12))alkenoyl, C(18:3(9,11,13))alkenoyl, C(18:4(6,9,12,15))alkenoyl,
C(18:4(9,11,13,15))alkenoyl, C(20:1(9))alkenoyl, C(20:1(11))alkenoyl,
C(20:2(8,11))alkenoyl, C(20:2(5,8))alkenoyl, C(20:2(11,14))alkenoyl,
C(20:3(5,8,11))alkenoyl, C(20:4(5,8,11,14))alkenoyl, C(20:4(7,10,13,16))alkenoyl,
C(20:5(5,8,11,14,17))alkenoyl, C(20:6(4,7,10,13,16,19))alkenoyl, C(22:1(9))alkenoy],
C(22:1(13))alkenoyl, or C(24:1(9))alkenoyl; and

-NH-R* is independently C(14:1(5))alkenylamino, C(14:1(9))alkenylamino,
C(16:1(7))alkenylamino, C(16:1(9))alkenylamino, C(18:1(3))alkenylamino,
C(18:1(5))alkenylamino, C(18:1(7))alkenylamino, C(18:1(9))alkenylamino,
C(18:1(11))alkenylamino, C(18:1(12))alkenylamino, C(18:2(9,12))alkenylamino,
C(18:2(9,11))alkenylamino, C(18:3(9,12,15))alkenylamino,
C(18:3(6,9,12))alkenylamino, C(18:3(9,11,13))alkenylamino,
C(18:4(6,9,12,15))alkenylamino, C(18:4(9,11,13,15))alkenylamino,
C(20:1(9))alkenylamino, C(20:1(11))alkenylamino, C(20:2(8,11))alkenylamino,
C(20:2(5,8))alkenylamino, C(20:2(11,14))alkenylamino, C(20:3(5,8,11))alkenylamino,
C(20:4(5,8,11,14))alkenylamino, C(20:4(7,10,13,16))alkenylamino,
C(20:5(5,8,11,14,17))alkenylamino, C(20:6(4,7,10,13,16,19))alkenylamino,
C(22:1(9))alkenylamino, C(22:1(13))alkenylamino, or C(24:1(9))alkenylamino.

9. The compound of claim 3, selected from (18:1(3))-DAA-(18:1(3)),
(18:1(5))-DAA-(18:1(5)), (18:1(7))-DAA-(18:1(7)), (18:1(9))-DAA-(18:1(9)),
(18:1(11))-DAA-(18:1(11)), (18:1(12))-DAA-(18:1(12)), (18:1(3))-DAA-(18:1(5)),
(18:1(3))-DAA-(18:1(7)), (18:1(3))-DAA-(18:1(9)), (18:1(3))-DAA-(18:1(11)),
(18:1(3))-DAA-(18:1(12)), (18:1(5))-DAA-(18:1(7)), (18:1(5))-DAA-(18:1(9)),
(18:1(5))-DAA-(18:1(11)), (18:1(5))-DAA-(18:1(12)), (18:1(7))-DAA-(18:1(9)),
(18:1(7))-DAA-(18:1(11)), (18:1(7))-DAA-(18:1(12)), (18:1(9))-DAA-(18:1(11)),
(18:1(9))-DAA-(18:1(12)), (18:1(11))-DAA-(18:1(12)), (18:1(3))-DAA-(18:2(9,12)),
(18:1(5))-DAA-(18:2(9,12)), (18:1(7))-DAA-(18:2(9,12)), (18:1(9))-DAA-(18:2(9,12)),
(18:1(11))-DAA-(18:2(9,12)), (18:1(12))-DAA-(18:2(9,12)),
(18:2(9,12))-DAA-(18:1(3)), (18:2(9,12))-DAA-(18:1(5)), (18:2(9,12))-DAA-(18:1(7)),
(18:2(9,12))-DAA-(18:1(9)), (18:2(9,12))-DAA-(18:1(11)),
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DX10008 48 C18: 2-am noPro( N Me, N-Me) - C18: 2 33. 33 DOPE 66. 66 DX10008 70
C18: 2- am noPro( N- Mg, N- Me) - C18: 2 25. 00 DOPE 75. 00 DX10008 78 EXAMPLE 32
151 n vi vowaabimistoegogenerated with fornul ati ons of C 1 8PCT/US2010/055516
:2-am noPro(N, N-di M) -C18: 2 with a Usi RNA Exanpl e fornul ati ons
containing an activity-generating delivery nolecule of this invention are
shown in Table 9. In vivo gene knockdown activity was generated in Bal b/c

m ce admi ni R@(géﬁz)pm%a@gnlmim(1i8nj(¢,p)b.@{mvntgm(§z1%)2{%%%5&&& fbﬁﬁb%iyng the

activity- 20 generating delivery nolecule and a NA agai nst Factor VII

MRNA.  Tabl & tle foggp@eknockdown activity generated with C18
:2-aminoPro(N,N-diMe)-Cl18: 2 with a Usi RNA Activity-generating delivery
nmol ecul € 10, The compound of claim 3, selected from (18:1(3))-DAP-(18:1(3)),

(18:1(5))-DAP-(18:1(5)), (18:1(7))-DAP-(18:1(7)), (18:1(9))-DAP-(18:1(9)),
(18:1(11))-DAP-(18:1(11)), (18:1(12))-DAP-(18:1(12)), (18:1(3))-DAP-(18:1(5)),
(18:1(3))-DAP-(18:1(7)), (18:1(3))-DAP-(18:1(9)), (18:1(3))-DAP-(18:1(11)),
(18:1(3))-DAP-(18:1(12)), (18:1(5))-DAP-(18:1(7)), (18:1(5))-DAP-(18:1(9)),
(18:1(5))-DAP-(18:1(11)), (18:1(5))-DAP-(18:1(12)), (18:1(7))-DAP-(18:1(9)),
(18:1(7))-DAP-(18:1(11)), (18:1(7))-DAP-(18:1(12)), (18:1(9))-DAP-(18:1(11)),
(18:1(9))-DAP-(18:1(12)), (18:1(11))-DAP-(18:1(12)), (18:1(3))-DAP-(18:2(9,12)),
(18:1(5))-DAP-(18:2(9,12)), (18:1(7))-DAP-(18:2(9,12)), (18:1(9))-DAP-(18:2(9,12)),
(18:1(11))-DAP-(18:2(9,12)), (18:1(12))-DAP-(18:2(9,12)), (18:2(9,12))-DAP-(18:1(3)),
(18:2(9,12))-DAP-(18:1(5)), (18:2(9,12))-DAP-(18:1(7)), (18:2(9,12))-DAP-(18:1(9)),
(18:2(9,12))-DAP-(18:1(11)), (18:2(9,12))-DAP-(18:1(12)),
(18:2(9,12))-DAP-(18:2(9,12)), and a cationic form of any of the foregoing.

11. The compound of claim 3, selected from (18:1(3))-DAB-(18:1(3)),
(18:1(5))-DAB-(18:1(5)), (18:1(7))-DAB-(18:1(7)), (18:1(9))-DAB-(18:1(9)),
(18:1(11))-DAB-(18:1(11)), (18:1(12))-DAB-(18:1(12)), (18:1(3))-DAB-(18:1(5)),
(18:1(3))-DAB-(18:1(7)), (18:1(3))-DAB-(18:1(9)), (18:1(3))-DAB-(18:1(11)),
(18:1(3))-DAB-(18:1(12)), (18:1(5))-DAB-(18:1(7)), (18:1(5))-DAB-(18:1(9)),
(18:1(5))-DAB-(18:1(11)), (18:1(5))-DAB-(18:1(12)), (18:1(7))-DAB-(18:1(9)),
(18:1(7))-DAB-(18:1(11)), (18:1(7))-DAB-(18:1(12)), (18:1(9))-DAB-(18:1(11)),
(18:1(9))-DAB-(18:1(12)), (18:1(11))-DAB-(18:1(12)), (18:1(3))-DAB-(18:2(9,12)),
(18:1(5))-DAB-(18:2(9,12)), (18:1(7))-DAB-(18:2(9,12)), (18:1(9))-DAB-(18:2(9,12)),
(18:1(11))-DAB-(18:2(9,12)), (18:1(12))-DAB-(18:2(9,12)), (18:2(9,12))-DAB-(18:1(3)),
(18:2(9,12))-DAB-(18:1(5)), (18:2(9,12))-DAB-(18:1(7)), (18:2(9,12))-DAB-(18:1(9)),
(18:2(9,12))-DAB-(18:1(11)), (18:2(9,12))-DAB-(18:1(12)),
(18:2(9,12))-DAB-(18:2(9,12)), and a cationic form of any of the foregoing.

12. The compound of claim 3, selected from (18:1(3))-Om-(18:1(3)),
(18:1(5))-Om-(18:1(5)), (18:1(7))-Orn-(18:1(7)), (18:1(9))-Orn-(18:1(9)),
(18:1(11))-Orn-(18:1(11)), (18:1(12))-Orn-(18:1(12)), (18:1(3))-Orn-(18:1(5)),
(18:1(3))-Om-(18:1(7)), (18:1(3))-Orn-(18:1(9)), (18:1(3))-Orn-(18:1(11)),
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lipid PEGIlipid In vivo Gene Knockdown % C18: 2 -am noPro(N, N-di Me)-C18: 2 49
nol e % CHOL 49 nol e % DVPE- PER2Zk 2 nole % 68 C18: 2

- am noPr oyl 2bitidiskiep - C18: 2 65.3 nol e % CHOL 32.7 nol e % PUPESRHEDRSS26 ol e %
48 WHAT IS CLAIMED IS: 1. A compound conprising an amno acid having a

| ong chai n al kenoyl group at the N-term nus and a | ong chain al kenyl am no
group at the C-term nus, wherein each long chain group has from1l2 to 24

car bon aton@gq@q) Qﬂﬁ(l(grl(@i ?1801%5)9@%‘%?@ R@D @@q@)ﬁol%@a@%@ﬂ The conpound
of claiml1, wherein at least one |l ong chain roug)(aas tvvo or nore
I_

car bon- car bdR: léﬁthrre(llSdﬁblé) (183LSteEn-¢ by damd L& TorQinl4: 1(%bnpri si ng t he

structure showm)|.BARMY @), | is: P Qi 16qsy) Nirk: RARGAU & 111 yyher ei n
(18:1(9))-Orn-(18:1(12)), (18:1(11))-Orn-(18:1(12)), (18:1(3))-Orn-(18:2(9,12)),
(18:1(5))-Orn-(18:2(9,12)), (18:1(7))-Orn-(18:2(9,12)), (18:1(9))-Orn-(18:2(9,12)),
(18:1(11))-Orn-(18:2(9,12)), (18:1(12))-Orn-(18:2(9,12)), (18:2(9,12))-Orn-(18:1(3)),
(18:2(9,12))-Orn-(18:1(5)), (18:2(9,12))-Orn-(18:1(7)), (18:2(9,12))-Orn-(18:1(9)),
(18:2(9,12))-Or-(18:1(11)), (18:2(9,12))-Orn-(18:1(12)), (18:2(9,12))-Orn-(18:2(9,12)),

and a cationic form of any of the foregoing.

13. The compound of claim 3, selected from (18:1(3))-Lys-(18:1(3)),
(18:1(5))-Lys-(18:1(5)), (18:1(7))-Lys-(18:1(7)), (18:1(9))-Lys-(18:1(9)),
(18:1(11))-Lys-(18:1(11)), (18:1(12))-Lys-(18:1(12)), (18:1(3))-Lys-(18:1(5)),
(18:1(3))-Lys-(18:1(7)), (18:1(3))-Lys-(18:1(9)), (18:1(3))-Lys-(18:1(11)),
(18:1(3))-Lys-(18:1(12)), (18:1(5))-Lys-(18:1(7)), (18:1(5))-Lys-(18:1(9)),
(18:1(5))-Lys-(18:1(11)), (18:1(5))-Lys-(18:1(12)), (18:1(7))-Lys-(18:1(9)),
(18:1(7))-Lys-(18:1(11)), (18:1(7))-Lys-(18:1(12)), (18:1(9))-Lys-(18:1(11)),
(18:1(9))-Lys-(18:1(12)), (18:1(11))-Lys-(18:1(12)), (18:1(3))-Lys-(18:2(9,12)),
(18:1(5))-Lys-(18:2(9,12)), (18:1(7))-Lys-(18:2(9,12)), (18:1(9))-Lys-(18:2(9,12)),
(18:1(11))-Lys-(18:2(9,12)), (18:1(12))-Lys-(18:2(9,12)), (18:2(9,12))-Lys-(18:1(3)),
(18:2(9,12))-Lys-(18:1(5)), (18:2(9,12))-Lys-(18:1(7)), (18:2(9,12))-Lys-(18:1(9)),
(18:2(9,12))-Lys-(18:1(11)), (18:2(9,12))-Lys-(18:1(12)), (18:2(9,12))-Lys-(18:2(9,12)),

and a cationic form of any of the foregoing.

14.  The compound of claim 3, selected from (18:1(3))-norArg-(18:1(3)),
(18:1(5))-norArg-(18:1(5)), (18:1(7))-norArg-(18:1(7)), (18:1(9))-norArg-(18:1(9)),
(18:1(11))-norArg-(18:1(11)), (18:1(12))-norArg-(18:1(12)), (18:1(3))-norArg-(18:1(5)),
(18:1(3))-norArg-(18:1(7)), (18:1(3))-norArg-(18:1(9)), (18:1(3))-norArg-(18:1(11)),
(18:1(3))-norArg-(18:1(12)), (18:1(5))-norArg-(18:1(7)), (18:1(5))-norArg-(18:1(9)),
(18:1(5))-norArg-(18:1(11)), (18:1(5))-norArg-(18:1(12)), (18:1(7))-norArg-(18:1(9)),
(18:1(7))-norArg-(18:1(11)), (18:1(7))-norArg-(18:1(12)), (18:1(9))-norArg-(18:1(11)),
(18:1(9))-norArg-(18:1(12)), (18:1(11))-norArg-(18:1(12)),
(18:1(3))-norArg-(18:2(9,12)), (18:1(5))-norArg-(18:2(9,12)),
(18:1(7))-norArg-(18:2(9,12)), (18:1(9))-norArg-(18:2(9,12)),
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Xaa is any D- or L-amno acid residue having the general fornula

-NRN- CR1IR2- (C=0)-, wherein Rl is a non-hydrogen, substituted or
unsubst i twbedigisdeochai n of an am no acid; R2, RN are i rdepsaaensisye
hydr ogen, or an organi c group consisting of carbon, oxygen, nitrogen,
sul fur, and hydrogen atons, and having from1l to 20 carbon atons, or
C(1-5)al kyl, cycloal kyl, cycl oal kyl al kyl, C(3- 5)al kenyl, C(3-5)alkynyl,

g((i gg 2: tg-;'@gjcgﬂg-r;orz@gadlgéfwwp){(%l(g);mér)A"i‘ék é;gl 5) al koxy C(1-5) al kyl
T P T Tt bty o St @:@%d}@(&tﬁ}&%ﬁ) e O 1-5) al kyl |
aryl - C(1- 5)@@1@}@ 123)411&%9?@@%'(?%%82@1“}% hArr%;@gl?gde“or hydr oxyl ; R3-(C:0)-

i s i ndepende rou ved froma

nat ur al I y- o(d&@f%l%i)gnqmt%ﬁﬁdl(llp] d13: Py oinopire;(18:#(lady| gl ycerol ,

Onal | oot qe1eat;PafnoraRCt 1@%*@?%.n%gS%t%ﬂ*gqﬁ%ﬁ%@k?%%&%%cer eorostde. or
car bon-carbon doubl e bonds; or a substituted or unsubstituted

C(12-24) al k]eﬁmyITheSNmpMdpéclﬁlrlméﬁelnd@dﬁrDly(bS Hehdiehki: H3hr oup whi ch may be
ST oy gl yol AR ELL I REGLHD) - AROTAIRM RO G HEROIE: B

sphi ngonyeI(I& l(ldé)ﬂéisf(b&l(dé)) (@8: 1(@@&@51(&;1@@) (\l\&é@é}ws{(h%l(lﬁing chai n group

ineubst tur 08 BT SAS A RERPARRE: (AR E R LB T BT opound of

claim 3, wh@Ra(d)-B3-(&+AR)), (1§ l(HuHpeida(it), ylal (SpibEs-( t8ult(2), or unsubstitut ed

12 20 R s M ARV A SRRl 7, et (e

I(;E(;Epfﬂdenfdly IQ)QHLsk(eStly{ll))ii(JlS llagd)bcHﬁs?fdlS 1(1124)?{(1%61@?% H15C%15al(1<1$)1yl CEZIZG?LkenIyI
Cozal keny! (5T GoaarREN P 08T et adat: SR um ESSEHa L - Re- ( o) -

i s independaBii|3y) )ﬁis&ak keny), (1:9BaiHkensyl9,15),48d: kenayvik(18245, 1a))kenoy|
C 6al kenoyl , C 7al

| , C 8al kenoyl, Cl19 al kenoyl ., C20al keno%I ,
ol ol Kooy (15 G A EnEy (. EpaaR I gt G S0 aney 1 M F109. " i ra 1 s
i ndependent liy: zglﬁz))ahlge(myh@m N3 zééiiés) @i&ﬁ@ﬂkﬁﬂf@z@@zﬁﬂ&@m‘{i @yi no, C15

al kenyl am no, kenyl am no,

d 9al kenyl ARG 12@26&&%@@%@@(9 @zwwkémﬂam aé 2(@@&%@9%%

C23al kenyl affiqnQatiic forf 3k KA @g@oﬁ% ing./- The conpound of claim3, wherein:
R3-(C=0)- is i ndependent ly "C(12: 1) aI kenoyl C( 12: 2) aI kenoyl

C(12: 3) al kenoyl , C(14:1)al kenoyl, enoyl 4:3) aI kenoyl ,

C(16: 1) al kelfoy| Thecampaing ok ga - Se]@(ticbf@)léla(b(ﬁﬁgﬂm (1@(1@)1) al kenoyl ,

C(18: 2)al k r r 1) al kenoyl

c( 20: 2) al kiﬁ?‘@) %](gg?f i l;@rr:lg N %1%81@% 3 fk%wﬂ v (Q’(?@D? al kenoy! |

c(22: 1) al ke@&;}[l1))@(@21&1)(élllke(ﬂa&yl(12))d°rr0(:(8212(1%)))dll&é@d)yl?ro (BHHS)). CNH R4 s

o(12. 3 al ket a8 T AR SR SGPYETIER ks o

C(14: 3) al ke(ri@ﬂé?xﬁ -heo; (183(10.16)) Gl)Sdl(fk)kHsDI @rilno), (@(11(6)) PZ() éJISkléiWI am no,

e 2 e g e TP SRR g

C( 20: 2) al ke(nynem Pim (1€ 00)3)181 IKBRPoaitR11612))0(120(%) atd«dﬁylmm no.

G 22 o) ol kagEhg s GRS BN A nad S WELSEREBRRE o ) o

i ndependentmy 1@)1:141:03((15)2Q93]I2I3()e(ﬂ@yﬂ(7))£€ol@8]2((%)Q)a,l(k}}ar(é)MPro (B(A8;11))7) ) al kenoyl ,
16

o 1(7)) ankanayrrrogsdvaes g & BBy ed2al i (EERn s100

1(12) ) @kkenmy)-Pro@( 4:8¢53Y B1.3179.1 - mﬂm@ll(7)ﬁ((ﬂfﬁz@£19))md JEs: Kenoyl ,

18:

18:3(9, 12 1 al keno

To: 300, 110839 BkERGYF IR TR A 15 154 B 3 ke 12 Pro-1820,12),
18:4(9, 11;:83¢ Kemoy(18:1 1 rbenayd).(1 11)))-atdeenoyl
CL20: 2(8, 119)al Konmel - O 0 25 a1 ) ol Kenoyl 3 “59 gri o

G 20: 3(5. 5. AhpyHIRIOY (1% @@a@rqean@oiﬂw%)amﬁ ayrrotamihb 1K1 1)
C(20:4(7, 10, 13, 16) ) al kenoyl , C(20:5(5, 8, 11, 14, 17)) al kenoyl ,

C(20:6(4,7, 10,13, 16, 19))al kenoyl C(22:1(9))al kenoyl , C(22: 1(13)) al kenoyl,
or C(24: 1(9))a| kenoyl ; and -NH- R4 is independently

C(14:1(5))al kenyl am no, C(14:1(9))al kedyl am no, C(16:1(7))al kenyl am no,
C(16:1(9))al kenyl am no, C(18:1(3))al kenyl am no, C(18:1(5))al kenyl am no,
C(18:1(7))al kenyl am no, C(18:1(9))al kenyl am no, C(18:1(11))al kenyl am no,
C(18:1(12))al kenyl am no, C(18:2(9,12))al kenyl am no,

C( 18: 2(9, 11))a| kenyl am no, C( 18: 3(9, 12, 15) ) al kenyl am no,

AN NS S N oA

o
(18
(
o
o
o



(18:

2(9,12))-DAA-(18:1(12)), (18:2(9,12))-DAA-(18:2(9,12)), and a cationic

formof any of the foregoing. 10. The conpound of claim 3, selected from
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(18:
(18:
(18:
(18:

(18:

1( 3) )WDAPH(@3120( 3) ), (18:1(5))-DAP-(18:1(5)), (18: 1pTx)usBARobsss 1(7)),
1(9))- DAP- (18:1(9)), (18:1(11))-DAP-(18:1(11)),
1(12))- DAP- (18:1(12)), (18:1(3))-DAP-(18:1(5)),
1(3))-DAP-(18:1(7)), (18:1(3))-DAP-(18:1(9)), (18:1(3))-DAP-(18:1(11)),
1(3))- %E"lgﬂz@ 1ir6(3142&1ﬂ1no)((1§1§1(2§;) grs[?ﬁ@)é 4&&1%1)03»(18(1@)) J(2)39)DAB:( 18: 1(9) ),

1(5)) - DAP 3)8 g g
1(7)) - wnq)i@?%i 79),1 8:@AB-P1g( 7a)mr|9/)d@1& 1L(8))1((1 4§3))-Pro(4-amino)-(18:1(11)),

ig 8 g e @gplg 1%. 0)- §1%91(1]2()3g8f 1?%&?@6'(@ a&ﬁrﬂ)ﬁg :1(7)), (18:1(5))-Pro(4-
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R
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2( o, 1)) S ARy 5S¢ STt T R i 495

2(9, 12) ()18 DER-Prb8t-20 o LAR)Y(9, 82) (BB t(a‘,mP@as(ncanﬁm)mmwamb of the foregoing.

1(5)) - DA (aPapndl it 0 | B DRy r ey “oae- 18- 1(9))
1(11)) - 0B ho)- S CIR) mm 2oL 15:1.3)

ig gg g [{352%91122)}%@% gm&t]%@%( ? § )(P@@%géﬁé(p ) .. )](%g %&%) ) - DAB- (18: 1(9)),
1(5)) - DAB2 9}182 %ﬁrzgp—amﬁl 48 1@(1@%(@@9(1% Pl&@)a)mnc()@g 1(%))) - DAB- (18: 1(11)),

1(5 DAB- ( 18:

1§ 7% g DAB2( B ri)g_ég §m1n(>)_t@811 (]|§Aag9 a_)gan_q(i?%n)no) (18:2(9,12)), and a
1(9) ) - DABodid (kR @ftﬁel&)rég() ) - DAB- (18:1(12)),

1(11))-DAB-(18: 1(1 8:1(3))-DAB-(18: 2(9, 12))

1(5)) - DAB- (18: 2(9 12)) (18 1(7))-DAB-(18:2(9,1

1(9)) - DAB- 1580021(1@5111251 ):omlgrlsglgla(c?mu@@ azlylgnez{fglairgg glalm 1-16 contacted

1(12)) %&d&e&v@ég‘%mﬂ)) (18:2(9,12))-DAB-(18: 1(3)),

2(9,12))-DAB-(18:1(5)), (18:2(9,12))-DAB-(18:1(7)),
2(9, 12 DAB- (18: 1 2(9,12) DAB- (18: 1 11
2§9 12%% & pAR é%@%ﬁéwmpréf@ a(f(oglpw%d) gleeré %e 211%3151 16 eptagtedat i oni ¢

form of anywif af {t@vE MRIOINPagenl 2. The conpound of claim 3, selected from
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(18:
(18:
(18:
(18:
(18:

(18:
(18:

NN NN NN
Ul e el
) 00 00 00 00 0O ¢

1(3)) - Orn (18 1(3)), (18°1(5))-Orn-(18:1(5)), (18:1(7))-0m (18:1(7)),

o e bl e e A s 10

1(3))- OmKQIBacMé-&NAa eftl8: 1(3))-Orn-(18:1(12)), (18:1(5))-0m(18:1(7)),
1(5)) - Orn (18:1(9)), (18 1(5))-Orn-(18: 1(11)), (18 1(5))-0m (18: 1(12))

ig 8 g E igA 1 &%S})HOS (;(ilgpr S(fga)qoapﬁlgr(d?@l %%\ggfc alms legH?I?I) lgcon(ta]ét8edl( 12)).

1(11))-\9m£ﬂJ81R1-\(A12Qe)m (18:1(3))-0On-(18:2(9,12)),
1(5))-0Orn-(18:2(9, 12)), (18:1(7))-0m (18:2(9,12)),

ig ?)zg ) C%lm g gc 5 I{?S%lﬁé %émériéglg%gcé]ﬁ%)ﬁgllﬁ)%%&? glé(o%’(céjz%\g ¢laim 1-16 contacted

2(9, 12)yitl0amiRAe: deeht) ), (18:2(9,12))-0m (18:1(7)),
2(9,12)) - 0m(18 1(9)) (18:2(9, 12))-Orn- (18: 1(11)),

Loon 2D 20 O K Sorpisr high bopr s o Pl ol b sty PR Rl Tom

1(3)) - Lyih 4 hifid 1 SYidpnic (ipQ; dr(@op-chtyarid ABa.1(5)), (18:1(7))-Lys-(18:1(7)),
1(9)) - Lys (18 1(9)) (18:1(11))-Lys-(18:1(11))

1(12

L120) s (L s G S DR ) peompsypeegssins, 3 11y,
1(3)) - Ltmeeam&m f2ylati¢rl@ntib)g  topspogdBackéra)nk, to hilyBonk (OB rintsylstd 18: 1(9) ),
1(5))-Lys-(18: 1( 1L 18: 1(5))-Lys-(18:1(12)),

1E 73 § - L%@-*‘E‘Tg‘?lf%ﬁ‘%’ga?é"(‘-(lsz 1( (7) § : Lye-( i 1( (11) 3 )

1(7))-Lys-(18:1(12)), (18:1(9))-Lys-(18:1(11)),

1(9))-Lys-(18:1(12)), (18:1(11))-Lys-(18:1(12)),

1(3))-Lys-(18:2(9,12)), (18:1(5))-Lys-(18:2(9,12)),

:1(7))-Lys-(18:2(9,12)), (18:1(9))-Uys-(18:2(9,12)),
:1(11))-Lys-(18:2(9,12)), (18:1(12))-Lys-(18:2(9,12)),
:2(9,12))-Lys-(18:1(3)), (18:2(9,12))-Lys-(18:1(5)),
:2(9,12))-Lys-(18:1(7)), (18:2(9,12))-Lys-(18:1(9)),
:2(9,12))-Lys-(18:1(11)), (18:2(9,12))-Lys-(18:1(12)),



22. A conposition conprising a conpound of any one of clains claim1-16
adm xed with a lipid, a cationic lipid, or a non-cationic lipid. 23. A

nmet hod f owodeltoserzong a t herapeutic nucleic acid to a ceCli/usempssiag
contacting the cell with a fornulation containing a conpound according to
any one of clainms 1-16 and a nucleic acid agent. WO

2011/ 057020PCT/ US2010/ 055516 24. A method for inhibiting expression of a
gene in a cell GOARMLEFRMBAREASHIRHoE b &8 In Menfaoﬁplflgﬁ%mdneaul@hsont ai ni ng
a conpound according to any one of clains 1-16 and a nucleic acid agent.

25. A met howllivgth 4 fapnyatiansgniaiapeascompaunsfaceordian & any oge pagitians 1démpd irsi ng
adnlnlsterlﬁgkﬁgwk%% oyammal a fornulation containing a conpound according
to any one of clal -16 and a nucleic acid agent. 26. A nethod for
treating a disease in a human conprising admnistering a fornulation

cont ai ni ng ®- corpbgthad &Eé@vmtlw@tﬁsaﬂyo ngfn LMl compEsigad a nucl eic

aci d agent fhibi0erdiida muBShel Brhligidll SRR Tof RO Rl el caBCET
cervical cancer, liver cancer, li1ver disease, hyperchol esterol ema, an

i nfl ammat or@fCéﬁl@%éréé,andaa preslcabaslid eeetli. sease, inflammation, arthritis,
rheumatoid arthritis, encephalitis, bone fracture, heart di sease, and vi ral
di sease. 2y A%QQ@EB@QHU%QQ%@Q&QQE1Qaﬁﬁ¥mp&ﬁm9mm,a&hﬁ%&;még for use in
treating a disease in a human including cancer, blad cancer, cervica
cancer, |i vférmléatméaontammgearcompgualedsa@corﬁlgagéOr ehomesf @ﬂImSérrh@ndarmuﬁ:lﬁlﬁl anmmat ory
di sease, %@ﬁtlt{) ﬁleqlluﬁﬁ %@neré ik ARPRE! llsocﬁnce@r gﬁdbltdaﬁcer rB maﬂf&i, .
arthrltls enc itis, one fracture heart’ di sease viral disease.
28. A use olﬁveacefnmrnmeaﬂlswe dwmrehqlnswgolan@mnpoﬂmmnawdamma metabelie one of
claims 1- 1 S %&dm%la&ﬂl%lugﬂ %rtﬁ’ﬁ;ﬁs h%%ﬂ%ldfa?th 1{151' gl?ct Eﬁhﬁ’itl?‘ bghfﬁfc%ﬁe gljt udi ng
cancer, bla der cancer, al ¢ (WY Iver sease
hypercholesmsmﬁiemiwmﬂémammflannatory dlsease a nmetabolic disease,
inflammation, arthritis, rheunmatoid arthritis, encephalitis, bone fracture,
heart dise ining a
conpound ag%gr d%goqﬂgqlg‘!}laggﬁg?gg? a%)i o Ofﬁfﬂﬁs %?éﬁgu%q%tl{}]g%tﬁl%@q{;scelg%q%gent in
t he prepar aliunen icfludngedea.dislder cfamertqeemal crgycd, livies eéalser, livec diseisag cancer,

bl adder ca CeIél"C QO eesrte\élol(éraﬂ&a gl:l’larI amfna{o (%se geag%lee{a’boflcl Xl al’al’l%ne ion
hyper chol es YBrolem a, an’ 8? i s8ase %o I Sease,
|anannat|omﬂumsnhmmmnmdmmhennmt@mdnarmhmmmmsm Rmﬁehhah;ﬁﬂsmabmnﬁxfracture,
heart di sease, and viral disease.

28. A use of a formulation containing a compound according to any one of claims 1-
16 and a nucleic acid agent for treating a disease including cancer, bladder cancer,
cervical cancer, liver cancer, liver disease, hypercholesterolemia, an inflammatory
disecase, a metabolic disease, inflammation, arthritis, rheumatoid arthritis, encephalitis,

bone fracture, heart disease, and viral disease.

29. A use of a formulation containing a compound according to any one of claims 1-
16 and a nucleic acid agent in the preparation of a medicament for treating a disease
including cancer, bladder cancer, cervical cancer, liver cancer, liver disease,
hypercholesterolemia, an inflammatory disease, a metabolic disease, inflammation,

arthritis, theumatoid arthritis, encephalitis, bone fracture, heart disease, and viral disease.
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