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NANOMATERIALSCOMPRISINGACETALS 

CrossReferencetoRelatedApplications 

100011ThisapplicationclaimsthebenefitofU.S.ProvisionalApplicationNo.63/128,682,filed 
December21, 2020,whichishereinincorporatedbyreferenceinitsentirety.  

Background 

[0002JDeliveryofdrugdeliverysystemsposeschallengesinfieldsofchemistrybiologyand 

medicine.Forexampledrugdeliverysystemsarehinderedduetopoorunderstandingofhow 

molecularpropertiesofasystemcontroldeliverytotissuesandconferdrugefficacy.  

Summary 

100031Thepresentinventionrecognizesaneedforcompositionspreparationsnanoparticles 
and/ornanomaterialsandmethodsoftheiruse. Amongotherthingsthepresentdisclosure 

recognizes that structural features compositions, preparations, nanoparticles, and/or 

nanomaterialsimpactfunctionalresponsesinvivoinvitroandexvivo.Forexamplethepresent 

disclosuredescribesamongotherthingsthatselectionandcombinationofoneormore 

componentsdescribedhereininfluencefunctionalactivityoflipidnanoparticles. Income 

embodimentsforexamplefunctionalactivitycanrefertodesiredtropismsstabilizationand/or 

thatdifferentratiosofoneofmorecomponentsinfluenceoneormorefunctionalactivitiesof 

compositionspreparationsnanoparticlesand/ornanomaterialsdescribedherein.  

100041Moreoveramongotherthingsthepresentdisclosurerecognizesthatchemicalstructures 
oflipidsconferimprovedpropertiescomparedtoreferencelipidstructures.Forexampleinsome 

embodimentsthepresentdisclosuredescribescompoundsofFormulaI': 

~< 
L2 0 

I x S.NLI %4%% A 

I 
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drugdeliveryefficacy.Insomeembodimentsamongotherthingsthepresentdisclosuredescribes
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oritsN-oxideorapharmaceuticallyacceptablesaltthereofwhereineachofL',L 2 ,L3 ,XRR 
andRis asdefined S 

herein.  

100051Amongotherthingsasdescribedhereinthepresentdisclosuredemonstratessurprising 
attributesofionizablelipids(e.g.,unexpectedtropismstabilizationanddeliveryefficacyof 

cargossuchastherapeuticorprophylacticagents)comprisinganacetalfeaturecontainingoneor 

moreunitsofunsaturationand/orhalogenation(e.g.,fluorination),andcompositionspreparations 

nanoparticles, and/or nanomaterials (e.g. , LNPs and/or LNP-containing compositions 

preparationsnanoparticlesand/ornanomaterials)thereofandmethodsoftheiruse.  

100061Amongotherthingsthepresentdisclosurerecognizesthatlipidnanoparticle(LNP) 

compositionscomprisingoneormoreionizablelipids. Forexamplethepresentdisclosure 

providesthatLNPcompositionsand/orpreparationscomprisingoneormoreofthedisclosed 

ionizablelipidsconferredunexpectedtropisins.  

100071Insomeembodimentsprovidedcompositionspreparations nanoparticlesand/or 

nanomaterialsareforuseinmethodsoftreatment deliveryproducingpolypeptidesor 

delaying/arrestingprogressionofadiseaseordisorder.  

[0008JInsomeembodimentsprovidedcompositionspreparations nanoparticlesand/or 

nanomaterialsareforuseinmethodsofmanufacturing.  

100091Insomeembodimentsprovidedcompositionspreparations nanoparticlesand/or 

nanomaterialsareforuseinmethodsofcharacterization.  

appliedinembodimentsinvolvingotheraspectsoftheinventionandviceversa.  

BriefDescriptionoftheDrawing 

110011JFIG.1depictsanexemplarymRNAscreeningsystemofLNPpreparationsinaccordance 
withanembodimentofthepresentdisclosure.  

100121FIG.2depictsanexemplarysiRNAscreeningsystemofLNPpreparationsinaccordance 
withanembodimentofthepresentdisclosure.  

100131FIG.3depictsabargraphthatshowsoverallpotencyofthreeexemplaryLNPscreens 

(Screen33Screen35,Screen36)acrossvariouscelltypes(splenicBcellssplenicTcellsbone 
marrowBcellsbonemarrowTcellsliverendothelialcellshepatocytesliverKuppfercells(liver 

macrophages)).  

2 

100101Elementsofembodimentsinvolvingoneaspectoftheinvention(e.g.,methods)canbe
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100141FIG.4depictsabargraphthatshowspotentdeliveryofexemplaryLNPpreparations 

(ExemplaryLipid1,ExemplaryLipid2ExemplaryLipid3ExemplaryLipid4andsaline 

control)withpotentdeliverytovariouscell-typessuchasbonemarrowBcellsbonemarrow 

memoryBcellsbonemarrowTcellsbonemarrowmonocytesspleenmonocytesspleenTcells 

spleenBcellsandspleenmemoryBcells.  

100151FIG.5depictsabargraphthatshowspotentdeliveryofexemplaryLNPpreparations 
(ExemplaryLipid8,ExemplaryLipid4,ExemplaryLipid1,andsalinecontrol)withdeliveryto 

variouslivercell-typessuchasCD31cellsCD1lbcellsandstellatecells.  

Definitions 

100161About Asusedhereintheterm"about"or approximately,"whenusedhereinin 

referencetoavaluereferstoavaluethatissimilarincontexttothereferencedvalue.Ingeneral 

thoseskilledintheartfamiliarwiththecontextwillappreciatetherelevantdegreeofvariance 

encompassedby"about"orapproximately"inthatcontext.Forexampleinsomeembodiments 

theterm"about"mayencompassarangeofvaluesthatfallwithin250o,200o 190o,1800,170o 

l60 o,15~o,1 4 0 o,130o 1 2 0 o,~lOOo,90o,80o,70o,60 4 0 o, 3 0 o, 2 0 o, 1 ~ oorlessineither 

direction(greaterthanorlessthan)ofthereferencevalueunlessotherwisestatedorotherwise 

evidentfromthecontext(exceptwheresuchnumberwouldexceed1000oofapossiblevalue).  

[0017JAdministration: Asusedherein theater administration"typicallyreferstothe 

administrationofacompositiontoasubjectorsystem.Thoseofordinaryskillintheartwillbe 

awareofavarietyofroutesthatmayinappropnatecircumstancesbeutilizedforadministration 

toasubjectforexampleahuman.Forexampleinsomeembodimentsadministrationmaybe 

ocularoralparenteraltopicaletc. Insomeparticularembodimentsadministrationmaybe 

bronchial(e.g.,bybronchialinstillation),buccaldermal(whichmaybeorcompriseforexample, 

oneormoreoftopicaltothedermisintradermalinterdermaltransdermaletc),enteralintra

arterial, intradermal, intragastric intramedullaryintramuscular intranasal intraperitoneal 

intrathecalintravenousintraventricularwithinaspecificorgan(e.g.S mucosal 

nasaloralrectalsubcutaneoussublingualtopicaltracheal(e.g.,byintratrachealinstillation), 

vaginalvitrealetc.Insomeembodimentsadministrationmayinvolvedosingthatisintermittent 

(e.g.,apluralityofdosesseparatedintime)and/orperiodic(e.g.,individualdosesseparatedbya 
commonperiodoftime)dosing.Insomeembodimentsadministrationmayinvolvecontinuous 
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dosing(e.g.,perfusion)foratleastaselectedperiodoftime. Insomeembodiments a 

pharmaceuticalcompositioncomprisinglipidnanoparticlescanbeformulatedforadministration 

byparenteral(intramuscular intraperitonealintravenous(IV)orsubcutaneousinjection), 

transdermal(eitherpassivelyorusingiontophoresisorelectroporation),ortransmucosal(nasal 

vaginalrectalorsublingual)routesofadministrationorusingbioerodibleinsertsandcanbe 

formulatedindosageformsappropriateforeachrouteofadministration.  
0 

100181Aliphatic: Theterm aliphatic"oraliphaticgroup, asusedhereinmeansastraight

chain(i.e. unbranched)orbranchedsubstitutedorunsubstitutedhydrocarbonchainthatis 

completelysaturatedorthatcontainsoneormoreunitsofunsaturation oramonocyclic 

hydrocarbonorbicyclichydrocarbonthatiscompletelysaturatedorthatcontainsoneormoreunits 

ofunsaturationbutwhichisnotaromatic(alsoreferredtohereinascarbocycle,,, "carbocyclic 

cycloaliphatic"orcycloalkyl"),thathasasinglepointofattachmenttotherestofthemolecule.  

Unlessotherwisespecifiedaliphaticgroupscontain1-6aliphaticcarbonatoms. Income 

embodimentsaliphaticgroupscontain1-5carbonatoms.Insomeembodimentsaliphaticgroups 

contain1-4carbonatoms.Insomeembodimentsaliphaticgroupscontain1-3carbonatomsand 

insomeembodimentsaliphaticgroupscontain1-2carbonatoms. Insomeembodiments 

carbocyclic"(or"cycloaliphatic"or carbocycle"or cycloalkyl")referstoanoptionally 

substitutedmonocyclicC3-CShydrocarbon oranoptionallysubstitutedC6-C12 bicyclic 

hydrocarbonthatiscompletelysaturatedorthatcontainsoneormoreunitsofunsaturationbut 

whichisnot e 

aliphaticgroupsincludebutarenotlimitedtolinearorbranchedsubstitutedorunsubstituted 

alkylalkenylalkynylgroupsandhybridsthereofsuchas(cycloalkyl)alkyl,(cycloalkenyl)alkyl 

or(cycloalkyl)alkenyl.  

[0019JAlkenyl:Asusedhereintheterm"alkenyl"referstoanalkylgroupasdefinedherein 

havingoneormoredoublebonds.Insomeembodimentstheterm"alkenyl, usedaloneoraspart 

ofalargermoietyreferstoanoptionallysubstitutedstraightorbranchedhydrocarbonchain 

havingatleastonedoublebondandhaving(unlessotherwisespecified)2-20,2-18,2-16,2-14,2
12,2-102-82-6,2-4,or2-3carbonatoms(e.g.,C2-2oC2-1sC2-16,C2-14C2-12C2-1oC2-sC2-6 

, , , , 

C2-4orC2-3).Exemplaryalkenylgroupsincludeethenylpropenylbutenylpentenylhexenyl, 

andheptenyl.  

4 

aromaticthathasasinglepointofattachmenttotherestofthemolecule.Suitable
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100201Alkenylene: Theterm alkenylene referstoabivalentalkenylgroup. Substituted 

alkenylenechainisapolymethylenegroupcontainingatleastonedoublebondinwhichoneor 

morehydrogenatomsarereplacedwithasubstituent.Suitablesubstituentsincludethosedescribed 

belowforasubstitutedaliphaticgroup.  

100211Alkyl:Asusedhereintheterm"alkyl"isgivenitsordinarymeaningintheartandmay 

includesaturatedaliphaticgroupsS straight-chainalkylgroupsbranched-chainalkyl 

groupscycloalkyl(alicyclic)groupsalkylsubstitutedcycloalkylgroupsandcycloalkyl 

substitutedalkylgroups. Insomeembodimentsalkylhas1- 100carbonatoms. Incertain 

embodimentsastraightchainorbranchedchainalkylhasabout1-20carbonatomsinitsbackbone 

(e.g.,C1-C2oforstraightchainC2-C2oforbranchedchain),andalternativelyabout1- 10.Insome 

embodimentsacycloalkylringhasfromabout3- 10carbonatomsintheirringstructurewhere 

suchringsaremonocyclicorbicyclicandalternativelyabout5,6or7carbonsintheringstructure.  

Insomeembodimentsanalkylgroupmaybealoweralkylgroupwhereinaloweralkylgroup 

comprises1-4carbonatoms(e.g.,C1-C4forstraightchainloweralkyls).  

100221Alkylenyl: Theterm"alkylenyl"or'alkylene referstoabivalentalkylgroup(i.e a 

bivalentsaturatedhydrocarbonchain)thatisastraight-chain(i.e.,unbranched)orbranched 

substitutedorunsubstituted.Anyoftheabovementionedmonovalentalkylgroupsmaybean 

alkylenylbyabstractionofasecondhydrogenatomfromthealkyl.Insomeembodimentsan 
S 

"alkylenyl"isapolymethylenegroupi.e.,-(CH2)n-whereinnisapositiveintegerpreferably 

from1to10,from1to9,from1to8,from1to7,from1to6,from1to5,from1to4,from1to 

whichoneormoremethylenehydrogenatomsarereplacedwithasubstituent.Suitablesubstituents 

includethosedescribedbelowforasubstitutedaliphaticgroup.  

[0023JAlkynyl:Asusedhereintheterm'alkynyl"referstoanalkylgroupasdefinedherein 

havingoneormoretriplebonds.Insomeembodimentsthetermalkynyl",usedaloneoraspart 

ofalargermoietyreferstoanoptionallysubstitutedstraightorbranchedchainhydrocarbongroup 

havingatleastonetriplebondandhaving(unlessotherwisespecified)2-20,2-18,2-16,2-14,2
12,2-102-82-6,2-4,or2-3carbonatoms(e.g.,C2-2oC2-1s C2-16,C2-14C2-12 C2-1oC2-s C2-6 

, , , , 

C2-4orC2-3). Exemplaryalkynylgroupsincludeethynylpropynylbutynylpentynylhexynyl, 

andheptynyl.  

5 
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100241Aminoacid:initsbroadestsenseasusedhereinreferstoanycompoundand/orsubstance 

thatcanbeincorporatedintoapolypeptidechaine.g.,throughformationofoneormorepeptide 

bonds.InsomeembodimentsanaminoacidhasthegeneralstructureH2N-C(H)(R)COOR.In 

someembodimentsanaminoacidisanaturally-occurringaminoacid.Insomeembodimentsan 

aminoacidisanon-naturalaminoaci&insomeembodimentsanaminoacidisaD-aminoaci& 

insomeembodimentsanaminoacidisanL-aminoacid."Standardaminoacid"referstoanyof 

thetwentystandardL-aminoacidscommonlyfoundinnaturallyoccurringpeptides."Nonstandard 

aminoacid"referstoanyaminoacidotherthanthestandardaminoacidsregardlessofwhether 

itispreparedsyntheticallyorobtainedfromanaturalsource.Insomeembodimentsanamino 

acidincludingacarboxy-and/oramino-terminalaminoacidinapolypeptidecancontaina 

structuralmodificationascomparedwiththegeneralstructureabove. Forexampleinsome 

embodimentsanaminoacidmaybemodifiedbymethylationamidationacetylationpegylation 

glycosylationphosphorylationand/orsubstitution(e.g.,oftheaminogroupthecarboxylicacid 

grouponeormoreprotonsand/orthehydroxylgroup)ascomparedwiththegeneralstructure.  

Insomeembodimentssuchmodificationmayforexamplealterthecirculatinghalf-lifeofa 

polypeptidecontainingthemodifiedaminoacidascomparedwithonecontaininganotherwise 

identicalunmodifiedaminoacid.Insomeembodimentssuchmodificationdoesnotsignificantly 

alterarelevantactivityofapolypeptidecontainingthemodifiedaminoacidascomparedwith 

onecontaininganotherwiseidenticalunmodifiedaminoacid.Aswillbeclearfromcontextin 

embodimentsitmaybeusedtorefertoanaminoacidresidueofapolypeptide.  

100251Animal: asusedhereinreferstoanymemberoftheanimalkingdom. Income 
~9 embodimentsanimal"referstohumansofeithersexandatanystageofdevelopment.Insome 

embodiments, animal"referstonon-humananimalsatanystageofdevelopment. Incertain 

embodimentsthenon-humananimalisamammal(e.g.,arodentamousearatarabbita 

monkeyadogacatasheepcattleaprimateand/orapig).Insomeembodimentsanimals 

includebutarenotlimitedtomammalsbirdsreptilesamphibiansfishinsectsand/orworms.  

Insomeembodimentsananimalmaybeatransgenicanimalgeneticallyengineeredanimal 

and/oraclone.  

100261Aptamer:Asusedhereintheterm aptamer referstoamacromoleculecomposedof 

nucleicacid(e.g.,RNADNA)thatbindstightlytoaspecificmoleculartarget(e.g.,anumbrella 

6 
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topologyglycan).Aparticularaptamermaybedescribedbyalinearnucleotidesequenceandis 

typicallyabout15-60nucleotidesinlength.Withoutwishingtobeboundbyanytheoryitis 

contemplatedthatthechainofnucleotidesinanaptamerformintramolecularinteractionsthatfold 

themoleculeintoacomplexthree-dimensionalshapeandthisthree-dimensionalshapeallowsthe 

aptamertobindtightlytothesurfaceofitstargetmolecule.Giventheextraordinarydiversityof 

molecularshapesthatexistwithintheuniverseofallpossiblenucleotidesequencesaptamersmay 

beobtainedforawidearrayofmoleculartargetsincludingproteinsandsmallmolecules. In 

additiontohighspecificityaptamerstypicallyhaveveryhighaffinitiesfortheirtargets(e.g., 

affinitiesinthepicomolartolownanomolarrangeforproteins).Inmanyembodimentsaptamers 

arechemicallystableandcanbeboiledorfrozenwithoutlossofactivity. Becausetheyare 

syntheticmoleculesaptamersareamenabletoavarietyofmodificationswhichcanoptimizetheir 

functionforparticularapplications.Forexampleaptamerscanbemodifiedtodramaticallyreduce 

theirsensitivitytodegradationbyenzymesinthebloodforuseininvitoapplications.Inaddition 

aptamerscanbemodifiedtoaltertheirbiodistributionorplasmaresidencetime.  

100271Aryl:Thetermaryl"referstomonocyclicandbicyclicringsystemshavingatotalofsix 

tofourteenringmembers(e.g.,C6-14),whereinatleastoneringinthesystemisaromaticand 

whereineachringinthesystemcontainsthreetosevenringmembers.Theterm aryl"maybe 

usedinterchangeablywiththetermarylring". Insomeembodimentsaryl"referstoanaromatic 

ringsystemwhichincludesbutisnotlimitedtophenylnaphthylanthracylandthelikewhich 

100281Associated:Twoeventsorentitiesareassociated"withoneanotherasthattermisused 

hereinifthepresenceleveldegreetypeand/orformofoneiscorrelatedwiththatoftheother.  

Forexampleaparticularentity(e.g.,polypeptidegeneticsignaturemetabolitemicrobeetc)is 

consideredtobeassociatedwithaparticulardiseasedisorderorconditionifitspresencelevel 

and/orformcorrelateswithincidenceofand/orsusceptibilitytothediseasedisorderorcondition 

(e.g.,acrossarelevantpopulation).Insomeembodimentstwoormoreentitiesarephysically 
associated"withoneanotheriftheyinteractdirectlyorindirectlysothattheyareand/orremain 

inphysicalproximitywithoneanother. Insomeembodimentstwoormoreentitiesthatare 

physicallyassociatedwithoneanotherarecovalentlylinkedtooneanotherinsomeembodiments 

twoormoreentitiesthatarephysicallyassociatedwithoneanotherarenotcovalentlylinkedto 

7 
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oneanotherbutarenon-covalentlyassociatedforexamplebymeansofhydrogenbondsvander 

Waalsinteractionhydrophobicinteractions, magnetismandcombinationsthereof 

100291Biocompatible:Theterm"biocompatible",asusedhereinreferstomaterialsthatdonot 

causesignificantharmtolivingtissuewhenplacedincontactwithsuchtissuee.g.,invivo.In 

certainembodimentsmaterialsare"biocompatible"iftheyarenottoxictocells. Incertain 

embodimentsmaterialsare"biocompatible"iftheiradditiontocellsinvitroresultsinlessthanor 

equalto200o celldeath and/ortheiradministrationinvivodoesnotinducesignificant 

inflammationorothersuchadverseeffects.  

100301Biodegradable:Asusedhereintheterm"biodegradable"referstomaterialsthatwhen 

introducedintocellsarebrokendown(e.g.,bycellularmachinerysuchasbyenzymatic 
S 

degradationbyhydrolysisand/orbycombinationsthereof)intocomponentsthatcellscaneither 
reuseordisposeofwithoutsignificanttoxiceffectsonthecells. Incertainembodiments 

componentsgeneratedbybreakdownofabiodegradablematerialarebiocompatibleandtherefore 

donotinducesignificantinflammationand/orotheradverseeffectsinvivo.Insomeembodiments 

biodegradablepolymermaterialsbreakdownintotheircomponentmonomers. Income 

embodimentsbreakdownofbiodegradablematerials(includingforexamplebiodegradable 

polymermaterials)involveshydrolysisofesterbonds. Alternativelyoradditionallyinsome 

embodimentsbreakdownofbiodegradablematerials(includingforexamplebiodegradable 

polymermaterials)involvescleavageofurethanelinkages.Exemplarybiodegradablepolymers 

butnotlimitedtopoly(hydroxylacids),poly(lacticacid)(PLA),poly(glycolicacid)(PGA), 

poly(lactic-co-glycolic acid)(PLGA), and copolymers with PEG, polyanhydrides 
S 

poly(ortho)esters, polyester, polyurethane, poly(butyric acid), poly(valenc acid), 

poly(caprolactone), poly(hydroxyalkanoates, poly(lactide-co-caprolactone), blends and 

copolymersthereofManynaturallyoccurringpolymersarealsobiodegradableincludingfor 

exampleproteinssuchasalbumincollagengelatinandprolaminesforexamplezeinand 

polysaccharidessuchasalginatecellulosederivativesandpolyhydroxyalkanoatesforexample, 

polyhydroxybutyrateblendsandcopolymersthereof Thoseofordinaryskillintheartwill 

appreciateorbeabletodeterminewhensuchpolymersarebiocompatibleand/orbiodegradable 

derivativesthereof(e.g.,relatedtoaparentpolymerbysubstantiallyidenticalstructurethatdiffers 

onlyinsubstitutionoradditionofparticularchemicalgroupsasisknownintheart).  

8 
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100311Biologicallyactive: asusedhereinreferstoanobservablebiologicaleffectorresult 

achievedbyanagentorentityofinterest.Forexampleinsomeembodimentsaspecificbinding 

interactionisabiologicalactivity. Insomeembodiments modulation(e.g.,induction 

enhancementorinhibition)ofabiologicalpathwayoreventisabiologicalactivity. Income 

embodimentspresenceorextentofabiologicalactivityisassessedthroughdetectionofadirect 

orindirectproductproducedbyabiologicalpathwayoreventofinterest.  

100321Biologicalsample:Asusedhereintheterm"biologicalsample"typicallyreferstoa 

sampleobtainedorderivedfromabiologicalsource(e.g.,atissueororganismorcellculture)of 

interestasdescribedherein.Insomeembodimentsasourceofinterestcomprisesanorganism 

suchasananimalorhuman.Insomeembodimentsabiologicalsampleisorcomprisesbiological 

tissueorfluid.Insomeembodimentsabiologicalsamplemaybeorcomprisebonemarrow 

bloodbloodcellsascitestissueorfineneedlebiopsysamplescell-containingbodyfluids~free 
floatingnucleicacids;sputumsalivaurinecerebrospinalfluidperitonealfluidpleuralflui& 

, , 

fecewlymph;gynecologicalfluidsskinswabsvaginalswabsoralswabwnasalswabswashings 

orlavagessuchasaductallavagesorbroncheoalveolarlavages;aspiratewscrapings;bonemarrow 

specimenstissuebiopsyspecimens~surgicalspecimensfecesotherbodyfluidssecretions 

and/orexcretionsand/orcellstherefrometc.Insomeembodimentsabiologicalsampleisor 

comprisescellsobtainedfromanindividual.Insomeembodimentsobtainedcellsareorinclude 

cellsfromanindividualfromwhomthesampleisobtained.Insomeembodimentsasampleisa 

exampleinsomeembodimentsaprimarybiologicalsampleisobtainedbymethodsselectedfrom 

thegroupconsistingofbiopsy(e.g., fineneedleaspirationortissuebiopsy),surgerycollectionof 

bodyfluid(e.g.,bloodlymphfecesetc.),etc.Insomeembodimentsaswillbeclearfromcontext 

thetermsample"referstoapreparationthatisobtainedbyprocessing(e.g.,byremovingoneor 

morecomponentsofand/orbyaddingoneormoreagentsto)aprimarysample.Forexample, 

filteringusingasemi-permeablemembrane.Sucha processedsample"maycomprisefor 

examplenucleicacidsorproteinsextractedfromasampleorobtainedbysubjectingaprimary 

sampletotechniquessuchasamplificationorreversetranscnptionofmRNAisolationand/or 

purificationofcertaincomponentsetc.  

100331Bivalent:Asusedhereintheterm'bivalent"referstoachemicalmoietywithtwopoints 

ofattachment. Forexamplea"bivalentCt-s(orC1-6)saturatedorunsaturatedstraightor 

9 
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branchedhydrocarbonchain"referstobivalentalkylenealkenyleneandalkynylenechainsthat 

arestraightorbranchedasdefinedherein.  
0 S 

100341Bridgedbicyclic:Asusedhereintheterm"bridgedbicyclic"referstoanybicyclicnng 
S 

systemi.e.carbocyclicorheterocyclicsaturatedorpartiallyunsaturatedhavingatleastone 

bridge.AsdefinedbyUJPACa"bridge"isanunbranchedchainofatomsoranatomoravalence 

bondconnectingtwobridgeheadswherea"bridgehead"isanyskeletalatomoftheringsystem 

whichisbondedtothreeormoreskeletalatoms(excludinghydrogen).Insomeembodimentsa 

bridgedbicyclicgrouphas7-12ringmembersand0-4heteroatomsindependentlyselectedfrom 

nitrogenoxygenorsulfur.Suchbridgedbicyclicgroupsarewellknownintheartandinclude 

thosegroupssetforthbelowwhereeachgroupisattachedtotherestofthemoleculeatany 

substitutablecarbonornitrogenatom.Unlessotherwisespecifiedabridgedbicyclicgroupis 

optionallysubstitutedwithoneormoresubstituentsassetforthforaliphaticgroups.Additionally 

oralternativelyanysubstitutablenitrogenofabridgedbicyclicgroupisoptionallysubstituted.  

Exemplarybridgedbicyclicsincludebutarenotlimitedto: 

NH 

HN Nt 

HN HN 0 N 

0 HN 0 
0 

NH NH 

" 

100351Cancer:Theterms cancer malignancy, neoplasm""tumor and"carcinoma"are 

usedhereintorefertocellsthatexhibitrelativelyabnormaluncontrolledand/orautonomous 

growthsothattheyexhibitanaberrantgrowthphenotypecharacterizedbyasignificantlossof 

10 
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controlofcellproliferation.Insomeembodimentsatumormaybeorcomprisecellsthatare 
S S precancerous(e.g.,benign),malignantpre-metastaticmetastaticand/ornon-metastatic. The 

presentdisclosurespecificallyidentifiescertaincancerstowhichitsteachingsmaybeparticularly 

relevant.Insomeembodimentsarelevantcancermaybecharacterizedbyasolidtumor.Insome 

embodimentsarelevantcancermaybecharacterizedbyahematologictumor. Ingeneral 

examplesofdifferenttypesofcancersknownintheartincludeforexamplehematopoietic 

cancersincludingleukemiaslymphomas(Hodgkin'sandnon-Hodgkin's),myelomasand 

myeloproliferativedisorders sarcomasmelanomasadenomascarcinomasofsolidtissue 

squamouscellcarcinomasofthemouththroatlarynxandlunglivercancergenitourinary 

cancerssuchasprostatecervicalbladderuterineandendometrialcancerandrenalcell 

carcinomasbonecancerpancreaticcancerskincancercutaneousorintraocularmelanoma 

canceroftheendocrinesystemcancerofthethyroidglandcanceroftheparathyroidglandhead 

andneckcancersbreastcancergastro-intestinalcancersandnervoussystemcancersbenign 

lesionssuchaspapillomasandthelike.  
0 

100361Carrier:asusedhereinreferstoadiluentadjuvantexcipientorvehiclewithwhicha 
compositionisadministered.Insomeexemplaryembodimentscarrierscanincludesterileliquids 

suchasforexamplewaterandoilsincludingoilsofpetroleumanimalvegetableorsynthetic 

originsuchasforexamplepeanutoilsoybeanoilmineraloilsesameoilandthelike.Insome 

embodimentscarriersareorincludeoneormoresolidcomponents.  
,, 

cycloaliphaticring asusedhereinrefertosaturatedorpartiallyunsaturatedcyclicaliphatic 

monocyclicbicyclicorpolycyclicringsystemsasdescribedhereinhavingfrom3to14 

memberswhereinthealiphaticringsystemisoptionallysubstitutedasdescribedherein.  

Carbocyclic groups include, without limitation cyclopropyl, cyclobutyl, cyclopentyl, 

cyclopentenylcyclohexylcyclohexenyl, cycloheptylcycloheptenyl, cyclooctyl, cyclooctenyl, 

norbomyl, adamantyl, and cyclooctadienyl. In some embodiments, carbocyclyl" (or 

cycloaliphatic")referstoanoptionallysubstitutedmonocyclicC3-CShydrocarbon oran 

optionallysubstitutedC6-C12bicyclichydrocarbonthatiscompletelysaturatedorthatcontains 
S 

oneormoreunitsofunsaturationbutwhichisnotaromaticthathasasinglepointofattachment 

totherestofthemolecule.Thetermcycloalkyl"referstoanoptionallysubstitutedsaturatedring 

systemofabout3toabout10ringcarbonatoms.Insomeembodimentscycloalkylgroupshave 
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3-6carbons. Exemplarymonocycliccycloalkylringsincludecyclopropylcyclobutyl, 

cyclopentylcyclohexylandcycloheptyl. Theterm cycloalkenyl"referstoanoptionally 

substitutednon-aromaticmonocyclicormulticyclicringsystemcontainingatleastonecarbon

carbondoublebondandhavingabout3toabout10carbonatoms. Exemplarymonocyclic 

cycloalkenylringsincludecyclopentenylcyclohexenylandcycloheptenyl.  

100381Comparable:Asusedhereinthetermcomparable"referstotwoormoreagentsentities 

situationssetsofconditionsetcthatmaynotbeidenticaltooneanotherbutthataresufficiently 

similartopermitcomparisontherebetweensothatoneskilledintheartwillappreciatethat 

conclusionsmayreasonablybedrawnbasedondifferencesorsimilaritiesobserved.Insome 

embodimentscomparablesetsofconditionscircumstancesindividualsorpopulationsare 

characterizedbyapluralityofsubstantiallyidenticalfeaturesandoneorasmallnumberofvaried 

features.Thoseofordinaryskillintheartwillunderstandincontextwhatdegreeofidentityis 

requiredinanygivencircumstancefortwoormoresuchagentsentitiessituationssetsof 

conditionsetc.tobeconsideredcomparable.Forexamplethoseofordinaryskillintheartwill 
S 

appreciatethatsetsofcircumstancesindividualsorpopulationsarecomparabletooneanother 

when S byasufficientnumberandtypeofsubstantiallyidenticalfeaturestowa~anta 

reasonableconclusionthatdifferencesinresultsobtainedorphenomenaobservedunderorwith 

differentsetsofcircumstancesindividualsorpopulationsarecausedbyorindicativeofthe 

variationinthosefeaturesthatarevaried.  

usedtorefertoadiscretephysicalentitythatcomprisesoneormorespecifiedcomponents.In 

generalunlessotherwisespecifiedacompositionmaybeofanyform- e.g.,gasgelliquidsolid 

etc.  

[0040JComprising:Acompositionormethoddescribedhereinas comprising"oneormore 

namedelementsorstepsisopen-endedmeaningthatthenamedelementsorstepsareessential 

butotherelementsorstepsmaybeaddedwithinthescopeofthecompositionormethod. To 

avoidprolixityitisalsounderstoodthatanycompositionormethoddescribedascomprising9~ 

(orwhich"comprises")oneormorenamedelementsorstepsalsodescribesthecorresponding, 
morelimitedcompositionormethod"consistingessentiallyof'(orwhich"consistsessentiallyof') 

thesamenamedelementsorstepsmeaningthatthecompositionormethodincludesthenamed 

essentialelementsorstepsandmayalsoincludeadditionalelementsorstepsthatdonotmaterially 
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100391Composition:Thoseskilledintheartwillappreciatethatthetermcomposition"maybe
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affectthebasicandnovelcharacteristic(s)ofthecompositionormethod.Itisalsounderstoodthat 

anycompositionormethoddescribedhereinas9~comprising"orconsistingessentiallyof'oneor 

morenamedelementsorstepsalsodescribesthecorrespondingmorelimitedandclosed-ended 

compositionormethod"consistingof'(or"consistsof')thenamedelementsorstepstothe 

exclusionofanyotherunnamedelementorstep.Inanycompositionormethoddisclosedherein 

knownordisclosedequivalentsofanynamedessentialelementorstepmaybesubstitutedforthat 

elementorstep.  

[0041J"Improve,,, ~~0 , inhibitorr reduce Asusedhereintheterms improve 

"S "inhibit'"reduce",orgrammaticalequivalentsthereofindicatevaluesthatarerelative 

toabaselineorotherreferencemeasurement.Insomeembodimentsanappropriatereference 

measurementmaybeorcompriseameasurementinaparticularsystem(e.g.,inasingleindividual) 

underotherwisecomparableconditionsabsentpresenceof(e.g.,priortoand/orafter)aparticular 

agentortreatmentorinpresenceofanappropriatecomparablereferenceagent. Income 

embodimentsanappropriatereferencemeasurementmaybeorcompriseameasurementin 

comparablesystemknownorexpectedtorespondinaparticularwayinpresenceoftherelevant 

agentortreatment.  

100421Determine:Manymethodologiesdescribedhereinincludeastepof"determining". Those 

ofordinaryskillintheartreadingthepresentspecification willappreciatethatsuch 

"determining canutilizeorbeaccomplishedthroughuseofanyofavarietyoftechniques 

toherein.Insomeembodimentsdetermininginvolvesmanipulationofaphysicalsample.Insome 

embodimentsdetermininginvolvesconsiderationand/ormanipulationofdataorinformationfor 

exampleutilizingacomputerorotherprocessingunitadaptedtoperformarelevantanalysis.In 

someembodimentsdetermininginvolvesreceivingrelevantinformationand/ormaterialsfroma 

source.Insomeembodimentsdetermininginvolvescomparingoneormorefeaturesofasample 

orentitytoacomparablereference.  

[0043JEncapsulated: Theterm encapsulated"isusedhereintorefertosubstancesthatare 

completelysurroundedbyanothermaterial.  

100441Excipient: asusedhereinreferstoanon-therapeuticagentthatmaybeincludedina 

pharmaceuticalcompositionforexampletoprovideorcontributetoadesiredconsistencyor 

stabilizingeffect. Suitablepharmaceuticalexcipientsincludeforexamplestarchglucose 
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lactosesucrosegelatinmaltriceflourchalksilicagelsodiumstearateglycerolmonostearate 

talcsodiumchloridedriedskimmilkglycerolpropyleneglycolwaterethanolandthelike.  

100451Expression:Asusedhereinthetermexpression"ofanucleicacidsequencereferstothe 

generationofanygeneproductfromthenucleicacidsequence.Insomeembodimentsagene 

productcanbeatranscript.Insomeembodimentsageneproductcanbeapolypeptide.Insome 

embodimentsexpressionofanucleicacidsequenceinvolvesoneormoreofthefollowing:(1) 

productionofanRNAtemplatefromaDNAsequence(e.g., bytranscription);(2)processingof 

anRNAtranscript(e.g.,bysplicingediting,5' capformationand/or3' endformation);(3) 

translationofanRNAintoapolypeptideorproteiwand/or(4)post-translationalmodificationof 

apolypeptideorprotein.  
0 

100461Haloaliphatic:Theterm"haloaliphatic"referstoanaliphaticgroupsubstitutedbyoneor 
morehalogenatoms(e.g.,onetwothreefourfivesixorsevenhalosuchasfluoroiodobromo 

orchloro). Insomeembodimentshaloaliphaticgroupscontain1-7halogenatoms. Income 

embodimentshaloaliphaticgroupscontain1-5halogenatoms. Insomeembodiments 

haloaliphaticgroupscontain1-3halogenatoms.  

[0047JHaloalkyl:Theterm"haloalkyl"referstoanalkylgroupsubstitutedbyoneormore 

halogenatoms(e.g.,onetwothreefourfivesixorsevenhalosuchasfluoroiodobromoor 

chloro). Insomeembodiments haloalkylgroupscontain1-7halogenatoms. Income 

embodimentshaloalkylgroupscontain1-5halogenatoms. Insomeembodimentshaloalkyl 

100481Heteroalkylenyl:Theterm"heteroalkylenyl"or"heteroalkylene",asusedhereindenotes 

anoptionallysubstitutedstraight-chain(i.e.,unbranched),orbranchedbivalentalkylgroup(i.e.  

bivalentsaturatedhydrocarbonchain)havinginadditiontocarbonatomsfromonetofive 

heteroatoms.Theterm"heteroatom,, isdescribedbelow.Insomeembodimentsheteroalkylenyl 

groupscontain2-10carbonatomswherein1-3carbonatomsareoptionallyandindependently 

replacedwithheteroatomsselectedfromoxygennitrogenandsulfur. Insomeembodiments 

heteroalkylenylgroupscontain2-8carbonatomswherein1-3carbonatomsareoptionallyand 

independentlyreplacedwithheteroatomsselectedfromoxygennitrogenandsulfur. Income 

embodimentsheteroalkylenylgroupscontain4-8carbonatomswherein1-3carbonatomsare 

optionallyandindependentlyreplacedwithheteroatomsselectedfromoxygennitrogenand 

sulfur. Insomeembodimentsheteroalkylenylgroupscontain2-5carbonatomswherein1-2 
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carbonatomsareoptionallyandindependentlyreplacedwithheteroatomsselectedfromoxygen 

nitrogenandsulfur.Inyetotherembodimentsheteroalkylenylgroupscontain1-3carbonatoms 

wherein1carbonatomisoptionallyandindependentlyreplacedwithaheteroatomselectedfrom 

oxygennitrogenandsulfur.Suitableheteroalkylenylgroupsincludebutarenotlimitedto 

-CR20-,-(CH2)20-,-CH2OCH2 0(CH2)2-,-(CH2)30-,-(CH2)20CH2--CH2O(CH2)2-, 

-0(CH2)3-, -(CH2)40-,-(CH2)3OCH2- -CH2O(CH2)3-, -(CH2)20(CH2)2-,-0(CH2)4-. Unless 

otherwisespecifiedC~heteroalkylenylreferstoheteroalkylenylhavingxnumberofcarbonatoms 

priortoreplacementwithheteroatoms.  

100491Heteroaryl: Theterms"heteroaryl"and"heteroar- usedaloneoraspartofalarger 

moietye.g.,"heteroaralkyl",or'heteroaralkoxy, refertomonocyclicorbicyclicringgroups 

having5to10ringatoms(e.g.,5-to6-memberedmonocyclicheteroarylor9-tolO-membered 

bicyclicheteroaryl);having6,10,or14melectronssharedinacyclicarray;andhavinginaddition 

tocarbonatomsfromonetofiveheteroatoms.Exemplaryheteroarylgroupsincludewithout 

limitation thienylfuranylpyrrolylimidazolylpyrazolyltriazolyltetrazolyloxazolyl, 

isoxazolyl, oxadiazolyl, thiazolyl, isothiazolylthiadiazolyl, pyridylpyridonyl, pyridazinyl, 

pyrimidinyl, pyrazinyl, indolizinyl, purinyl, naphthyridinyl, pteridinyl, imidazo[1,2

a]pyrimidinyl, imidazo[1,2-a]pyridinyl, thienopyrimidinyl, triazolopyridinyl, and 

benzoisoxazolyl.Thetermsheteroaryl"and"heteroar asusedhereinalsoincludegroupsin 

whichaheteroaromaticringisfusedtooneormorearylcycloaliphaticorheterocyclylrings, 

wheretheradicalorpointofattachmentisontheheteroaromaticring(i.e.,abicyclicheteroaryl 

benzofuranyl, dibenzofuranyl, indazolyl, benzimidazolyl, benzothiazolyl, benzothiadiazolyl, 

benzoxazolyl, quinolyl, isoquinolylcinnolinylphthalazinylquinazolinyl, quinoxalinyl, 4H 

quinolizinyl, carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, 

tetrahydroquinolinyl, tetrahydroisoquinolinyl, pyrido[2,3-b]-1,4-oxazin-3(4H)-one and 

benzoisoxazolyl.Theterm"heteroaryl"maybeusedinterchangeablywiththetermsheteroaryl 
,, ring","heteroarylgroup, orheteroaromatic",anyofwhichtermsincluderingsthatareoptionally 

substituted.  

100501Heteroatom: Theterm"heteroatom meansoneormoreofoxygensulfurnitrogen 

phosphorusorsilicon(includinganyoxidizedformofnitrogensulfurphosphorusorsilicow 

thequaternizedformofanybasicnitrogenorasubstitutablenitrogenofaheterocyclicringfor 
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ringhaving1to3heteroatoms).Nonlimitingexamplesincludeindolylisoindolylbenzothienyl,
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exampleN(asin3,4-dihydro-2H-pyrrolyl),NH(asinpyrrolidinyl)orNit(asinN-substituted 

pyrrolidinyl)).  

100511Heterocycle: Theterms"heterocycle" "heterocyclyl","heterocyclicradical" and 

"heterocyclicring"areusedinterchangeablyhereinandrefertoastable3-to8-membered 

monocyclica7-to12-memberedbicyclicora10-to16-memberedpolycyclicheterocyclic 

moietythatiseithersaturatedorpartiallyunsaturatedandhavinginadditiontocarbonatoms 
S 

oneormoresuchasonetofourheteroatomsasdefinedabove.Whenusedinreferencetoanng 

atomofaheterocycletheterm"nitrogen~9 includesasubstitutednitrogen.Asanexampleina 

saturatedorpartiallyunsaturatedringhaving0-3heteroatomsselectedfromoxygensulfuror 

nitrogenthenitrogenmaybeN(asin3,4-dihydro-2H-pyrrolyl),NH(asinpyrrolidinyl),orNR~ 
S 

(asinN-substitutedpyrrolidinyl).Aheterocyclicnngcanbeattachedtoitspendantgroupatany 

heteroatomorcarbonatomthatresultsinastablestructureandanyoftheringatomscanbe 

optionallysubstituted.Examplesofsuchsaturatedorpartiallyunsaturatedheterocyclicradicals 

includewithoutlimitationazetidinyloxetanyltetrahydrofuranyltetrahydrothienylpyrrolidinyl, 

piperidinyl, decahydroquinolinyl, oxazolidinyl, piperazinyl, tetrahydropyranyl, dioxanyl, 

dioxolanyl, diazepinyloxazepinyl, thiazepinyl, morpholinyl, thiamorpholinyl, and 

heterocyclylgroupmaybemono-,bi-tri-,orpolycyclicpreferablymono-,bi-,ortricyclicmore 

preferablymono-orbicyclic.Theterm"heterocyclylalkyl"referstoanalkylgroupsubstitutedby 

substituted.Abicyclicheterocyclicringalsoincludesgroupsinwhichtheheterocyclicringis 

fusedtooneormorearylheteroarylorcycloaliphaticrings.Exemplarybicyclicheterocyclic 

groups include indolinyl, isoindolinyl, benzodioxolyl, 1,3-dihydroisobenzofuranyl, 2,3

dihydrobenzofuranylandtetrahydroquinolinyl. Abicyclicheterocyclicringcanalsobea 

spirocyclicringsystem(e.g.,7-to11-memberedspirocyclicfusedheterocyclicringhavingin 

additiontocarbonatomsoneormoreheteroatomsasdefinedabove(e.g.,onetwothreeorfour 

heteroatoms)). Abicyclicheterocyclicringcanalsobeabridgedringsystem(e.g.,7-to11

memberedbridgedheterocyclicringhavingonetwoorthreebridgingatoms.  

[0052JInhibitoryagentAsusedhereintheterm"inhibitoryagent"referstoanentitycondition 

oreventwhosepresencelevelordegreecorrelateswithdecreasedleveloractivityofatarget).  

Insomeembodimentsaninhibitoryagentmaybeactdirectly(inwhichcaseitexertsitsinfluence 
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directlyuponitstargetforexamplebybindingtothetarget);insomeembodimentsaninhibitory 

agentmayactindirectly(inwhichcaseitexertsitsinfluencebyinteractingwithand/orotherwise 

alteringaregulatorofthetargetsothatleveland/oractivityofthetargetisreduced).Insome 

embodimentsaninhibitoryagentisonewhosepresenceorlevelcorrelateswithatargetlevelor 

activitythatisreducedrelativetoaparticularreferenceleveloractivity(e.g.,thatobservedunder 

appropriatereferenceconditionssuchaspresenceofaknowninhibitoryagentorabsenceofthe 

inhibitoryagentinquestionetc).  

vitnr 
[0053JIn 0 Theterm"invitro"asusedhereinreferstoeventsthatoccurinanartificial 
environmente.g.,inatesttubeorreactionvesselincellcultureetc.,ratherthanwithinamulti

cellularorganism.  

100541Isolated:asusedhereinreferstoasubstanceand/orentitythathasbeen(1)separatedfrom 

atleastsomeofthecomponentswithwhichitwasassociatedwheninitiallyproduced(whetherin 

natureand/orinanexperimentalsetting),and/or(2)designedproducedpreparedand/or 

manufacturedbythehandofman.Isolatedsubstancesand/orentitiesmaybeseparatedfromabout 

1000,about20%,about30%,about40%,about50%,about60%,about70%,about80%,about 

90%,about91%,about92%,about93%,about94%,about95%,about96%,about97%,about 

98~0 about990oormorethanabout990ooftheothercomponentswithwhichtheywereinitially 

associated.Insomeembodimentsisolatedagentsareabout800oabout850oabout900oabout 

91%,about92%,about93%,about94%,about95%,about96%,about97%,about98%,about 

ofothercomponents.Insomeembodimentsaswillbeunderstoodbythoseskilledinthearta 

substancemaystillbeconsidered"isolated'orevenpure"afterhavingbeencombinedwith 

certainothercomponentssuchasforexampleoneormorecarriersorexcipients(e.g.,buffer 
S 

solventwateretc.);insuchembodimentspercentisolationorpuntyofthesubstanceiscalculated 

withoutincludingsuchcarriersorexcipients.Togivebutoneexampleinsomeembodimentsa 

biologicalpolymersuchasapolypeptideorpolynucleotidethatoccursinnatureisconsideredto 

be"isolated"whena)byvirtueofitsoriginorsourceofderivationisnotassociatedwithsomeor 

allofthecomponentsthataccompanyitinitsnativestatein , b)itissubstantiallyfreeof 

otherpolypeptidesornucleicacidsofthesamespeciesfromthespeciesthatproducesitinnatures 

c)isexpressedbyorisotherwiseinassociationwithcomponentsfromacellorotherexpression 

systemthatisnotofthespeciesthatproducesitinnature. Thusforinstanceinsome 
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9900 ormorethanabout990opure.Asusedhereinasubstanceis"pure9, ifitissubstantiallyfree
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embodimentsapolypeptidethatischemicallysynthesizedorissynthesizedinacellularsystem 

differentfromthatwhichproducesitinnatureisconsideredtobean"isolated"polypeptide.  

Alternativelyoradditionallyinsomeembodimentsapolypeptidethathasbeensubjectedtoone 

ormorepurificationtechniquesmaybeconsideredtobean,,. polypeptidetotheextent 

thatithasbeenseparatedfromothercomponentsa)withwhichitisassociatedinnatureand/or 

b)withwhichitwasassociatedwheninitiallyproduced.  

100551Inviva:asusedhereinreferstoeventsthatoccurwithinamulti-cellularorganismsuchas 
ahumanandanon-humananimal.Inthecontextofcell-basedsystemsthetermmaybeusedto 

refertoeventsthatoccurwithinalivingcell(asopposedtoforexampleinvitrosystems).  

100561Linker:asusedhereinisusedtorefertothatportionofamulti-elementagentthatconnects 

differentelementstooneanother.Forexamplethoseofordinaryskillintheartappreciatethata 

polypeptidewhosestructureincludestwoormorefunctionalororganizationaldomainsoften 

includesastretchofaminoacidsbetweensuchdomainsthatlinksthemtooneanother.Insome 

embodimentsapolypeptidecomprisingalinkerelement"L"'hasanoverallstructureofthe 

generalformS1-L'-S2whereinS1andS2maybethesameordifferentandrepresenttwodomains 

associatedwithoneanotherbythelinker.Insomeembodimentsapolyptidelinkerisatleast2 

3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30 

35,40,45,50,55,60,65,70,75,80,85,90,95,100ormoreaminoacidsinlength.Insome 

embodimentsalinkerischaracterizedinthatittendsnottoadoptarigidthree-dimensional 

thatcanappropriatelybeusedwhenengineeringpolypeptides(e.g.,fusionpolypeptides)known 

intheart(seee.g.,HolligerP.,etal.(1993)Proc.Natl.Acad.Sci.USA90:6444-644&PoljakR.  

Jetal.(1994)Stnicture2:1121-1123).  

[0057JNanoparticle: Asusedhereintheterm nanoparticle"referstoaparticlehavinga 

diameteroflessthan1000nanometers(nm).Insomeembodimentsananoparticlehasadiameter 

oflessthan300nmasdefinedbytheNationalScienceFoundation.Insomeembodimentsa 

nanoparticlehasadiameteroflessthan100nmasdefinedbytheNationalInstitutesofHealth.In 

someembodimentsnanoparticlesaremicellesinthattheycompriseanenclosedcompartment 

separatedfromthebulksolutionbyamicellarmembranetypicallycomprisedofamphiphilic 

entitieswhichsurroundandencloseaspaceorcompartment(e.g., todefinealumen).Insome 

embodimentsamicellarmembraneiscomprisedofatleastonepolymersuchasforexamplea 
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structurebutratherprovidesflexibilitytothepolypeptide.Avarietyofdifferentlinkerelements
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biocompatibleand/orbiodegradablepolymer.Insomeembodiments, lipidnanoparticlesdescribed 

hereincanhaveanaveragehydrodynamicdiameterfromabout30toabout170nm.Insome 

embodimentslipidnanoparticlesdescribedhereincanhaveanaveragehydrodynamicdiameter 
thatisabout3Onm3Snm4Onm4SnmSOnmSSnm,6Onm,6Snm,7Onm,7Snm,8Onm,85 

, , 

nm,9Onm,95nmlOOnmlOSnmllOnmllSnml2Onm,125nml3Onm,135nml4Onm 

145nm150nm155nm,160nm165nm170nmoranyrangehavingendpointsdefinedbyany 

twooftheaforementionedvalues, Forexampleinsomeembodimentslipidnanoparticles 

describedhereinhaveanaveragehydrodynamicdiameterfrombetween50nmto100nm.  

100581Nanoparticlecomposition:Asusedhereinthetermnanoparticlecomposition"refersto 

acompositionthatcontainsatleastonenanoparticleandatleastoneadditionalagentoringredient.  

Insomeembodimentsananoparticlecompositioncontainsasubstantiallyuniformcollectionof 

nanoparticlesasdescribedherein.  

100591Nucleicacid: Asusedhereininitsbroadestsensereferstoanycompoundand/or 

substancethatisorcanbeincorporatedintoanoligonucleotidechain.Insomeembodimentsa 

nucleicacidisacompoundand/orsubstancethatisorcanbeincorporatedintoanoligonucleotide 

chainviaaphosphodiesterlinkage.Aswillbeclearfromcontextinsomeembodiments,9~nucleic 

acid"referstoanindividualnucleicacidresidue(e.g.,anucleotideand/ornucleoside);insome 

embodimentsnucleicacid"referstoanoligonucleotidechaincomprisingindividualnucleicacid 

residues.Insomeembodimentsanucleicacid'isorcomprisesRNAinsomeembodimentsa 

nucleicacid"isorcomprisesDNA. Insomeembodimentsanucleicacidiscomprisesor 

comprisesorconsistsofoneormorenucleicacidanalogs.Insomeembodimentsanucleicacid 

analogdiffersfromanucleicacidinthatitdoesnotutilizeaphosphodiesterbackbone. For 

exampleinsomeembodimentsanucleicacidiscomprisesorconsistsofoneormore'peptide 

nucleicacids"whichareknownintheartandhavepeptidebondsinsteadofphosphodiesterbonds 

inthebackboneareconsideredwithinthescopeofthepresentinvention. Alternativelyor 

additionallyinsomeembodimentsanucleicacidhasoneormorephosphorothioateand/or5'-N

phosphoramiditelinkagesratherthanphosphodiesterbonds.Insomeembodimentsanucleicacid 

iscomprisesorconsistsofoneormorenaturalnucleosides(e.g.,adenosinethymidine 

guanosine, cytidine, uridine, deoxyadenosine, deoxythymidine, deoxy guanosine, and 

deoxycytidine).Insomeembodimentsanucleicacidiscomprisesorconsistsofoneormore 
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consistsofoneormorenaturalnucleicacidresidues.Insomeembodimentsanucleicacidis
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nucieosideanalogs(e.g. , 2-aminoadenosine,2-tbothymidineinosinepyrrolo-pyrimidine,3

methyl adenosine, 5-methylcytidine C-5 propynyl-cytidine, C-5 propynyl-uridine 2

aminoadenosineC5-bromouridineC5-fluorouridineC5-iodouridineC5-propynyl-uridineC5

propynyl-cytidineC5-methylcytidine,2-aminoadenosine,7-deazaadenosine,7-deazaguanosine 

8-oxoadenosine, 8-oxoguanosine 0(6)-methylguanine 2-thiocytidine methylated bases 

intercalatedbasesandcombinationsthereof).Insomeembodimentsanucleicacidcomprises 

oneormoremodifiedsugars(e.g.,2'-fluororiboseribose,2'-deoxyribosearabinoseandhexose) 

ascomparedwiththoseinnaturalnucleicacids. Insomeembodimentsanucleicacidhasa 

nucleotidesequencethatencodesafunctionalgeneproductsuchasanRNAorprotein.Insome 

embodimentsanucleicacidincludesoneormoreintrons.Insomeembodimentsnucleicacids 

arepreparedbyoneormoreofisolationfromanaturalsource enzymaticsynthesisby 

polymerizationbasedonacomplementarytemplate(invitoorinvitro),reproductionina 

recombinantcellorsystemandchemicalsynthesis.Insomeembodimentsanucleicacidisat 

least3,4,5,6,7,8,9,10,15,20,25,30,35,40,45,50,55,60,65,70,75,80,85,90,95,100,1 

10,120,130,140,150,160,170,180,190,20,225,250,275,300,325,350,375,400,425,450 

475,500,600,700,800,900,1000,1500,2000,2500,3000,3500,4000,4500,5000ormore 

residueslong.Insomeembodimentsanucleicacidispartlyorwhollysinglestrande&insome 

embodimentsanucleicacidispartlyorwhollydoublestranded.Insomeembodimentsanucleic 

acidhasanucleotidesequencecomprisingatleastoneelementthatencodesoristhecomplement 

activity.  

100601Operablylinked:asusedherein referstoajuxtapositionwhereinthecomponents 

describedareinarelationshippermittingthemtofunctionintheirintendedmanner.Acontrol 

element"operablylinked"toafunctionalelementisassociatedinsuchawaythatexpression 

and/oractivityofthefunctionalelementisachievedunderconditionscompatiblewiththecontrol 

element. Insomeembodiments, operablylinked"controlelementsarecontiguous(e.g., 

covalentlylinked)withthecodingelementsofinterest;insomeembodimentscontrolelements 

actintranstoorotherwiseatafromthefunctionalelementofinterest.  

100611Forpurposesofthisinventionthechemicalelementsareidentifiedinaccordancewiththe 

PeriodicTableoftheElementsCASversionHandbookofChemistryandPhysics75"'Ed.  

Additionallygeneralprinciplesoforganicchemistryaredescribedin"OrganicChemistry 
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ThomasSorrellUniversityScienceBooksSausalito: 1999,and"March'sAdvancedOrganic 

Chemistry", 5 thEd.,Ed.:SmithM.B.andMarch,1,JohnWiley&SonsNewYork:2001,the 

entirecontentsofwhichareherebyincorporatedbyreference.  

100621Parenteral:Thephrasesparenteraladministrationand"administeredparenterally"as 

usedhereinhavetheirad-understoodmeaningreferringtomodesofadministrationotherthan 

enteralandtopicaladministration usuallybyinjection andinclude withoutlimitation 

intravenous, intramuscular intraarterial intrathecal, intracapsularintraorbital, intracardiac 

intradermal, intraperitoneal transtracheal subcutaneous subcuticular, intraarticulare 

subcapsularsubarachnoidintraspinalandintrastemalinjectionandinfusion.  

100631Patient:Asusedhereintheterm patient"referstoanyorganismtowhichaprovided 
S 

compositionisormaybeadministerede.g., forexperimentaldiagnosticprophylacticcosmetic 

and/ortherapeuticpurposes.Typicalpatientsincludeanimals(e.g., mammalssuchasmice, rats 

rabbitsnon-humanprimatesand/orhumans).Insomeembodimentsapatientisahuman.In 

someembodimentsapatientissufferingfromorsusceptibletooneormoredisordersor 

conditions. Insomeembodimentsapatientdisplaysoneormoresymptomsofadisorderor 

condition.Insomeembodimentsapatienthasbeendiagnosedwithoneormoredisordersor 

conditions.Insomeembodimentsthedisorderorconditionisorincludescancerorpresenceof 

oneormoretumors.Insomeembodimentsthepatientisreceivingorhasreceivedcertaintherapy 

todiagnoseand/ortotreatadiseasedisorderorcondition.  

100641Pharmaceuticalcomposition: Asusedhereintheterm"pharmaceuticalcomposition 

carriers. Insomeembodimentsactiveagentispresentinunitdoseamountappropriatefor 

administrationinatherapeuticregimenthatshowsastatisticallysignificantprobabilityof 

achievingapredeterminedtherapeuticeffectwhenadministeredtoarelevantpopulation.Insome 

embodimentspharmaceuticalcompositionsmaybespeciallyformulatedforadministrationin 

solidorliquidformincludingthoseadaptedforthefollowing:oraladministrationforexample, 

drenches(aqueousornon-aqueoussolutionsorsuspensions),tabletse.g.,thosetargetedfor 

buccalsublingualandsystemicabsorptionbolusespowdersgranulespastesforapplicationto 

thetongue;parenteraladministrationforexamplebysubcutaneousintramuscularintravenous 

orepiduralinjectionasforexampleasterilesolutionorsuspension orsustained-release 

formulatiowtopicalapplicationforexampleasacreamointmentoracontrolled-releasepatch 
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orsprayappliedtotheskinlungsororalcavity;intravaginallyorintrarectallyforexampleasa 

pessarycreamorfoamsublingually;ocularly;transdermally;ornasallypulmonaryandtoother 

mucosalsurfaces.  

100651Pharmaceuticallyacceptable:Asusedhereinthephrase"pharmaceuticallyacceptable" 

referstothosecompoundsmaterialscompositionsand/ordosageformswhicharewithinthe 

scopeofsoundmedicaljudgmentsuitableforuseincontactwiththetissuesofhumanbeingsand 

animalswithoutexcessivetoxicityirritationallergicresponseorotherproblemorcomplication 

commensuratewithareasonablebenefit/riskratio.  

100661Pharmaceuticallyacceptablecarrier: Asusedherein theterm"pharmaceutically 

acceptablecarrier"meansapharmaceutically-acceptablematerialcompositionorvehiclesuchas 

aliquidorsolidfillerdiluentexcipientorsolventencapsulatingmaterialinvolvedincarryingor 

transportingthesubjectcompoundfromoneorganorportionofthebodytoanotherorganor 

portionofthebody.Eachcarriermustbe"acceptable"inthesenseofbeingcompatiblewiththe 

otheringredientsoftheformulationandnotinjurioustothepatient.Someexamplesofmaterials 

whichcanserveaspharmaceutically-acceptablecarriersinclude:sugarssuchaslactoseglucose 

andsucrosestarchessuchascornstarchandpotatostarcfrcelluloseanditsderivativessuchas 

sodiumcarboxymethylcelluloseethylcelluloseandcelluloseacetatepowderedtragacantlrmalt 

gelatiwtalc;excipientssuchascocoabutterandsuppositorywaxewoilssuchaspeanutoil 

cottonseedoilsaffloweroilsesameoiloliveoilcornoilandsoybean , glycolssuchas 
propyleneglycol;polyolssuchasglycerinsorbitolmannitolandpolyethyleneglycolesters 

suchasethyloleateandethyl , agar;bufferingagentssuchasmagnesiumhydroxideand 
aluminumhydroxidealginicacidpyrogen-freewaterisotonicsaline S 

Ringerssolutiowethyl 

alcohol;pHbuffered , polyesterspolycarbonatesand/orpolyanhydridesandothernon

toxiccompatiblesubstancesemployedinpharmaceuticalformulations.  

100671PharmaceuticallyacceptablesaltThetermpharmaceuticallyacceptablesalt"asused 

hereinreferstosaltsofsuchcompoundsthatareappropriateforuseinpharmaceuticalcontexts 

ise., saltswhicharewithinthescopeofsoundmedicaljudgmentsuitableforuseincontactwith 

thetissuesofhumansandloweranimalswithoutunduetoxicityirritationallergicresponseand 

thelikeandarecommensuratewithareasonablebenefit/riskratio.Pharmaceuticallyacceptable 

saltsarewellknownintheart. ForexampleS.M.Bergeetal.describespharmaceutically 

acceptablesaltsindetailinJ.PharmaceuticalSciences,66:1-19(1977).Insomeembodiments 
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pharmaceuticallyacceptablesaltsincludebutarenotlimitedtonontoxicacidadditionsalts 

whicharesaltsofanaminogroupformedwithinorganicacidssuchashydrochloricacid 

hydrobromicacidphosphoricacidsulfuricacidandperchloricacidorwithorganicacidssuchas 

aceticacidmaleicacidtartaricacidcitricacidsuccinicacidormalonicacidorbyusingother 

methodsusedintheartsuchasionexchange.Insomeembodimentspharmaceuticallyacceptable 

saltsincludebutarenotlimitedtoadipatealginateascorbateaspartatebenzenesulfonate 

benzoate, bisulfate borate, butyrate camphorate camphorsulfonate, citrate 

cyclopentanepropionate, digluconate, dodecylsulfate ethanesulfonate, format fumarate 

glucoheptonateglycerophosphategluconatehemisulfateheptanoatehexanoatehydroiodide,2

hydroxy-ethanesulfonatelactobionatelactatelauratelauiylsulfatemalatemaleatemalonate 

methanesulfonate,2-naphthalenesulfonatenicotinatenitrateoleateoxalatepalmitatepamoate 

pectinatepersulfate,3-phenylpropionatephosphatepicratepivalatepropionate stearate 

succinatesulfate tartratethiocyanatep-toluenesulfonateundecanoatevaleratesaltsandthe 

like. Representativealkalioralkalineearthmetalsaltsincludesodiumlithiumpotassium 

calciummagnesiumandthelike. Insomeembodimentspharmaceuticallyacceptablesalts 

includewhenappropriatenontoxicammoniumquatemaryammonium andaminecations 

formedusingcounterionssuchashalidehydroxidecarboxylatesulfatephosphatenitratealkyl 

havingfrom1to6carbonatomssulfonateandarylsulfonate.  
0 [0068JPreventorprevention:asusedhereinwhenusedinconnectionwiththeoccurrenceofa 

and/orconditionand/ortodelayingonsetofoneormorecharacteristicsorsymptomsofthe 

diseasedisorderorcondition.Preventionmaybeconsideredcompletewhenonsetofadisease 

disorderorconditionhasbeendelayedforapredefinedperiodoftime.  

[0069JProtein:Asusedhereinthetermprotein"referstoapolypeptide(I.e., astringofatleast 

twoaminoacidslinkedtooneanotherbypeptidebonds).Proteinsmayincludemoietiesother 

thanaminoacids(e.g., maybeglycoproteinsproteoglycansetc.)and/ormaybeotherwise 

processedormodified.Thoseofordinaryskillintheartwillappreciatethataprotein"canbea 

completepolypeptidechainasproducedbyacell(withorwithoutasignalsequence),orcanbea 

characteristicportionthereofThoseofordinaryskillwillappreciatethataproteincansometimes 

includemorethanonepolypeptidechainforexamplelinkedbyoneormoredisulfidebondsor 

associatedbyothermeans.PolypeptidesmaycontainL-aminoacidsD-aminoacidsorbothand 
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maycontainanyofavarietyofaminoacidmodificationsoranalogsknownintheart.Useful 

modificationsinclude e.g., terminalacetylation amidation methylation etc. Income 

embodimentsproteinsmaycomprisenaturalaminoacidsnon-naturalaminoacidssynthetic 

aminoacidsandcombinationsthereof Theterm peptide"isgenerallyusedtorefertoa 

polypeptidehavingalengthoflessthanabout100aminoacidslessthanabout50aminoacids 

lessthan20aminoacidsorlessthan10aminoacids. Insomeembodimentsproteinsare 

antibodiesantibodyfragmentsbiologicallyactiveportionsthereofand/orcharacteristicportions 

thereof 

100701Polypeptide: Theterm polypeptide",asusedhereingenerallyhasitsart-recognized 

meaningofapolymerofatleastthreeaminoacids.Thoseofordinaryskillintheartwillappreciate 

thattheterm polypeptide"isintendedtobesufficientlygeneralastoencompassnotonly 

polypeptideshavingacompletesequencerecitedhereinbutalsotoencompasspolypeptidesthat 

representfunctionalfragments(i.e.,fragmentsretainingatleastoneactivity)ofsuchcomplete 

polypeptides.Moreoverthoseofordinaryskillintheartunderstandthatproteinsequences 

generallytoleratesomesubstitutionwithoutdestroyingactivity.Thusanypolypeptidethatretains 

0 

activityandsharesatleastabout 0overallsequenceidentityoftengreaterthanabout50o 

0 700oor oandfurtherusuallyincludingatleastoneregionofmuchhigheridentityoften 
greaterthan900ooreven950o960o970o,980oor990oinoneormorehighlyconservedregions 

, 

usuallyencompassingatleast3-4andoftenupto20ormoreaminoacidswithanotherpolypeptide 

ofthesameclassisencompassedwithintherelevantterm polypeptide"asusedherein.  

ofaminoacidmodificationsoranalogsknownintheart.Usefulmodificationsincludee.g., 

terminalacetylationamidationmethylationetc.Insomeembodimentsproteinsmaycomprise 

naturalaminoacidsnon-naturalaminoacidssyntheticaminoacidsandcombinations 

thereofThetermpeptide"isgenerallyusedtorefertoapolypeptidehavingalengthoflessthan 

about100aminoacidslessthanabout50aminoacidslessthan20aminoacidsorlessthan10 

aminoacids.Insomeembodimentsproteinsareantibodiesantibodyfragmentsbiologically 

activeportionsthereofand/orcharacteristicportionsthereof 

100711Prevention:Theterm prevention",asusedhereinreferstoadelayofonsetand/or 

reductioninfrequencyand/orseverityofoneormoresymptomsofaparticulardiseasedisorder 

orcondition.Insomeembodimentspreventionisassessedonapopulationbasissuchthatan 
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agentisconsideredto prevent"aparticulardiseasedisorderorconditionifastatistically 

significantdecreaseinthedevelopmentfrequencyand/orintensityofoneormoresymptomsof 

thediseasedisorderorconditionisobservedinapopulationsusceptibletothediseasedisorder 

condition. Preventionmaybeconsideredcompletewhenonsetofadiseasedisorderor 

conditionhasbeendelayedforapredefinedperiodoftime.  

100721ProtectingGroup: Thephrase protectinggroup, asusedhereinreferstotemporary 

substituentswhichprotectapotentiallyreactivefunctionalgroupfromundesiredchemical 

transformations. Examplesofsuchprotectinggroupsincludeestersofcarboxylicacidssilyl 

ethersofalcoholsandacetalsandketalsofaldehydesandketonesrespectively.A"Siprotecting 

group"isaprotectinggroupcomprisingaSiatomsuchasSi-trialkyl(e.g.,trimethylsilyl, 
S 

tributylsilylt-butyldimethylsilyl),Si-triaryl, Si-alkyl-diphenyl(e.g. , t-butyldiphenylsilyl),orSi
aryl-dialkyl(e.g.,Si-phenyldialkyl).GenerallyaSiprotectinggroupisattachedtoanoxygen 

atom.Thefieldofprotectinggroupchemistryhasbeenreviewed(GreeneT.W~WutsP.G.M.  

ProtectiveGroupsinOrganicSynthesis,2nded. Wiley:NewYork,1991).Suchprotectinggroups 

(andassociatedprotectedmoieties)aredescribedindetailbelow.  
[0073JProtectedhydroxylgroupsarewellknownintheartandincludethosedescribedindetail 

inProtectingGroupsinOrganicSynthesisT.W.GreeneandP.G.M.Wuts, 3 rdeditionJohn 

Wiley&Sons,1999,theentiretyofwhichisincorporatedhereinbyreference. Examplesof 

suitablyprotectedhydroxylgroupsfurtherincludebutarenotlimitedtoesterscarbonates 

sulfonatesallylethersetherssilylethersalkylethersarylalkylethersandalkoxyalkylethers.  

benzoates.Specificexamplesofsuitableestersincludeformatebenzoylformatechloroacetate 

trifluoroacetate methoxyacetate, triphenylmethoxyacetate p-chlorophenoxyacetate, 3

phenylpropionate,4-oxopentanoate,4,4-(ethylenedithio)pentanoatepivaloate(trimethylacetate), 

crotonate,4-methoxy-crotonatebenzoatep-benzylbenzoate,2,4,6-trimethylbenzoate. Examples 

of suitable carbonates include 9-fluorenylmethyl, ethyl, 2,2,2-trichloroethyl, 2

(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethylvinyl, allyl, andp-nitrobenzylcarbonate. Examples 

of suitable silyl ethers include trimethylsilyl, triethylsilyl, t-butyldimethylsilyl, 

butyldiphenylsilyltriisopropylsilyletherandothertrialkylsilylethers.Examplesofsuitablealkyl 

ethersincludemethylbenzylp-methoxybenzyl,3,4-dimethoxybenzyltritylt-butylandallyl 

etherorderivativesthereof Alkoxyalkylethersincludeacetalssuchasmethoxymethyl, 
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methyithiomethyl, (2-rnethoxyethoxy)methyl, benzyloxymethyl, beta

(trimethylsilyl)ethoxymethylandtetrahydropyran-2-ylether. Examplesofsuitableaiylalkyl 

ethersincludebenzylp-methoxybenzyl(MPM), 3,4-dimethoxybenzylO-nitrobenzyl, 

nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl, p-cyanobenzyl, 2-and4-picolylethers.  

100741ProtectedaminesarewellknownintheartandincludethosedescribedindetailinGreene 

(1999). Suitablemono-protectedaminesfurtherincludebutarenotlimitedtoaralkylamines 

carbamatesallylaminesamidesandthelike. Examplesofsuitablemono-protectedamino 

moieties include t-butyloxycarbonylamino (-NHBOC), ethyloxycarbonylamino 

methyloxycarbonylaminotrichloroethyloxycarbonylaminoallyloxycarbonylamino(-NHAlloc), 

benzyloxocarbonylamino (-NHCB7i, allylamino benzylamino NHBn), 

fluorenylmethylcarbonyl (-NHFmoc), formamido acetamido, chloroacetamido 

dichloroacetamidotrichloroacetamidophenylacetamidotrifluoroacetamido benzamido, 

butyldiphenylsilylandthelike.Suitabledi-protectedaminesincludeaminesthataresubstituted 

withtwosubstituentsindependentlyselectedfromthosedescribedaboveasmono-protected 

aminesandfurtherincludecyclicimidessuchasphthalimidemaleimidesuccinimideandthe 

like. Suitabledi-protectedaminesalsoincludepyrrolesandthelike,2,2,5,5-tetramethyl

[1,2,5]azadisilolidineandthelikeandazide.  

100751Protectedaldehydesarewellknownintheartandincludethosedescribedindetailin 

Greene(1999).Suitableprotectedaldehydesfurtherincludebutarenotlimitedtoacyclicacetals 

diethylacetaldiisopropylacetaldibenzylacetalbis(2-nitrobenzyl)acetal,1,3-dioxanes,1,3
S 

dioxolanessemicarbazonesanddenvativesthereof 

100761Protectedcarboxylicacidsarewellknownintheartandincludethosedescribedindetail 

inGreene(1999). Suitableprotectedcarboxylicacidsfurtherincludebutarenotlimitedto 

optionallysubstitutedCialiphaticestersoptionallysubstitutedarylesterssilylestersactivated 

estersamideshydrazidesandthelike.Examplesofsuchestergroupsincludemethylethyl, 

propylisopropylbutylisobutylbenzylandphenylesterwhereineachgroupisoptionally 

substituted.Additionalsuitableprotectedcarboxylicacidsincludeoxazolinesandorthoesters.  

100771ProtectedthiolsarewellknownintheartandincludethosedescribedindetailinGreene 

(1999).Suitableprotectedthiolsfurtherincludebutarenotlimitedtodisulfidesthioetherssilyl 

thioethersthioestersthiocarbonatesandthiocarbamatesandthelike.Examplesofsuchgroups 
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includebutarenotlimitedtoalkylthioethersbenzylandsubstitutedbenzylthioethers 

triphenylmethylthioethersandtricliloroethoxycarbonylthioestertonamebutafew.  

100781Protein:Thetermprotein"asusedhereinreferstooneormorepolypeptidesthatfunction 

asadiscreteunit.Ifasinglepolypeptideisthediscretefunctioningunitanddoesnotrequire 

permanentortemporaryphysicalassociationwithotherpolypeptidesinordertoformthediscrete 

functioningunittheterms polypeptide"and"protein"maybeusedinterchangeably.Ifthe 

discretefunctionalunitiscomprisedofmorethanonepolypeptidethatphysicallyassociatewith 

oneanotherthetermprotein"maybeusedtorefertothemultiplepolypeptidesthatarephysically 

associatedandfunctiontogetherasthediscreteunit.Insomeembodimentsproteinsmayinclude 

moietiesotherthanaminoacids(e.g., maybeglycoproteinsproteoglycansetc.)and/ormaybe 

otherwiseprocessedormodified.Thoseofordinaryskillintheartwillappreciatethatinsome 

embodimentstheterm" * 
proteinmayrefertoacompletepolypeptidechainasproducedbyacell 

(e.g.,withorwithoutasignalsequence),and/ortoaformthatisactivewithinacell(e.g.,a 
truncatedorcomplexedform).Insomeembodimentswhereaproteiniscomprisedofmultiple 

polypeptidechainssuchchainsmaybecovalentlyassociatedwithoneanotherforexampleby 

oneormoredisulfidebondsormaybeassociatedbyothermeans.  
,, S 

100791Pure: Asusedhereinanagentorentityis"pure ifitissubstantiallyfreeofother 
components.Forexampleapreparationthatcontainsmorethanabout900oofaparticularagent 

orentityistypicallyconsideredtobeapurepreparation.Insomeembodimentsanagentorentity 

atleast980ooratleast990opure.  

100801Reference:Asusedhereindescribesastandardorcontrolrelativetowhichacomparison 

performed. Forexampleinsomeembodimentsanagentanimalindividualpopulation 

samplesequenceorvalueofinterestiscomparedwithareferenceorcontrolagentanimal 

individualpopulationsamplesequenceorvalue.Insomeembodimentsareferenceorcontrol 

istestedand/ordeterminedsubstantiallysimultaneouslywiththetestingordeterminationof 

interest.Insomeembodimentsareferenceorcontrolisahistoricalreferenceorcontroloptionally 

embodiedinatangiblemedium.Typicallyaswouldbeunderstoodbythoseskilledinthearta 

referenceorcontrolisdeterminedor S undercomparableconditionsorcircumstances 

tothoseunderassessment.Thoseskilledintheartwillappreciatewhensufficientsimilaritiesare 

presenttojustifyrelianceonand/orcomparisontoaparticularpossiblereferenceorcontrol.  

27 

isatleast9 1 0 oatleast9 2 0 oatleast9 3 0 oatleast940~ atleast9 5 0 oatleast9 6 0 oatleast970o



WO20221140238 PCTfLTS2O21/064312 

100811Sample:Asusedhereintheterm sample"typicallyreferstoanaliquotofmaterial 

obtainedor S fromasourceofinterestasdescribedherein.Insomeembodimentsasource 

ofinterestisabiologicalorenvironmentalsource.Insomeembodimentsasourceofinterestmay 

beorcompriseacelloranorganismsuchasamicrobeaplantorananimal(e.g.,ahuman).In 

someembodimentsasourceofinterestisorcomprisesbiologicaltissueorfluid.Insome 

embodimentsabiologicaltissueorfluidmaybeorcompriseamnioticfluidaqueoushumor 

ascitesbilebonemarrowbloodbreastmilkcerebrospinalfluidcerumenchylechime 

ejaculateendolymphexudatefecesgastricacidgastricjuicelymphmucuspericardialfluid 

perilympliperitonealfluidpleuralfluidpusrheumsalivasebumsemenserumsmegma 

sputumsynovialfluidsweattearsurinevaginalsecreationsvitreoushumourvomitand/or 

combinationsorcomponent(s)thereof Insomeembodimentsabiologicalfluidmaybeor 

compnseanintracellularfluidanextracellularfluidanintravascularfluid(bloodplasma),an 

interstitialfluidalymphaticfluidand/oratranscellularfluid.Insomeembodimentsabiological 

fluidmaybeorcompriseaplantexudateInsomeembodimentsabiologicaltissueorsample 

maybeobtainedforexamplebyaspiratebiopsy(e.g.,fineneedleortissuebiopsy),swab(e.g., 

oralnasalskinorvaginalswab),scrapingsurgerywashingorlavage(e.g.,brocheoalvealar 

ductalnasalocularoraluterinevaginalorotherwashingorlavage).Insomeembodimentsa 

biologicalsampleisorcomprisescellsobtainedfromanindividual.Insomeembodimentsa 

sampleisa primarysample"obtaineddirectlyfromasourceofinterestbyanyappropriate 

means.Insomeembodimentsaswillbeclearfromcontexttheterm sample"referstoa 

S S 

byaddingoneormoreagentsto)apnmarysample.Forexamplefilteringusingasemi-permeable 

membrane.Sucha processedsample"maycompriseforexamplenucleicacidsorproteins 

extractedfromasampleorobtainedbysubjectingaprimarysampletooneormoretechniques 

suchasamplificationorreverse transcnptionofnucleicacidisolationand/orpurificationof 
S 

certaincomponentsetc.  

[0082JStablenanoparticlecomposition: Theterm stable" whenappliedtocompositions 

hereinmeansthatthecompositionsmaintainoneormoreaspectsoftheirphysicalstructure(e.g., 

sizerangeand/ordistributionofparticles)overaperiodoftime.Insomeembodimentsastable 

nanoparticlecompositionisoneforwhichtheaverageparticlesizethemaximumparticlesize 

therangeofparticlesizesand/orthedistributionofparticlesizes(/.e., thepercentageofparticles 
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aboveadesignatedsizeand/oroutsideadesignatedrangeofsizes)ismaintainedforaperiodof 

timeunderspecifiedconditions.Insomeembodimentsastableprovidedcompositionisonefor 

whichabiologicallyrelevantactivityismaintainedforaperiodoftime.Insomeembodiments 

theperiodoftimeisatleastaboutonehourinsomeembodimentstheperiodoftimeisaboutS 

hoursabout10hoursaboutone(1)dayaboutone(1)weekabouttwo(2)weeksaboutone(1) 

monthabouttwo(2)monthsaboutthree(3)monthsaboutfour(4)monthsaboutfive(5)months 

aboutsix(6)monthsabouteight(8)monthsaboutten(10)monthsabouttwelve(12)months 

abouttwenty-four(24)monthsaboutthirty-six(36)monthsorlonger.Insomeembodimentsthe 

periodoftimeiswithintherangeofaboutone(1)daytoabouttwenty-four(24)monthsabout 

two(2)weekstoabouttwelve(12)monthsabouttwo(2)monthstoaboutfive(5)monthsetc.  

Forexampleifapopulationofnanoparticlesissubjectedtoprolongedstoragetemperature 

changesand/orpHchangesandamajorityofthenanoparticlesinthecompositionmaintaina 

diameterwithinastatedrangethenarioparticlecompositionisstable.Insomeembodimentsa 

stablecompositionisstableatambientconditions.Insomeembodimentsastablecompositionis 

stableunderbiologicconditions(i.e.37 0 Cinphosphatebufferedsaline).  

[0083JSterolyl:Theterm sterolyl,"asusedhereinreferstoa17-memberedfusedpolycyclic 

ringmoietythatiseithersaturatedorpartiallyunsaturatedandsubstitutedwithatleastone 

hydroxylgroupandhasasinglepointofattachmenttotherestofthemoleculeatanysubstitutable 

carbonoroxygenatom.Insomeembodimentsasterolylgroupisacholesterolylgroupora 

embodimentsacholesterolylgroupisanoxidizedcholesterolylgroup(e.g.,oxidizedonthebeta

ringstructureoronthehydrocarbontailstructure).Insomeembodimentsacholesterolylgroup 

isanesterifiedcholesterolylgroup. Insomeembodimentsasterolylgroupisaphytosterolyl 

group.Exemplarysterolylgroupsincludebutarenotlimitedto25-hydroxycholesterolyl(25-OH), 

20u-hydroxycholesterolyl(2Oci-OH),27-hydroxycholesterolyl, 6-keto-Su-hydroxycholesterolyl, 

7-ketocholesterolyl, 7f3-hydroxycholesterolyl, Th-hydroxycholesterolyl, 7j3-25

dihydroxycholesterolyl, beta-sitosterolyl, stigmasterolyl, brassicasterolyl, andcampesterolyl.  

100841SubjectAsusedhereinthetermsubject"refersanorganismtypicallyamammal(e.g., 

ahumaninsomeembodimentsincludingprenatalhumanforms).Insomeembodimentsasubject 

issufferingfromarelevantdiseasedisorderorcondition.Insomeembodimentsasubjectis 

susceptibletoadiseasedisorderorcondition.Insomeembodimentsasubjectdisplaysoneor 
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variantorderivativethereofInsomeembodimentsacholesterolylgroupismodified.Insome
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moresymptomsorcharacteristicsofadiseasedisorderorcondition.Insomeembodimentsa 

subjectdoesnotdisplayanysymptomorcharacteristicofadiseasedisorderorcondition.In 

someembodimentsasubjectissomeonewithoneormorefeaturescharacteristicofsusceptibility 

toorriskofadiseasedisorderorcondition.Insomeembodimentsasubjectisapatient.Insome 

embodimentsasubjectisanindividualtowhomdiagnosisand/ortherapyisand/orhasbeen 

administered.  

100851Substantially:Asusedhereinthetermsubstantially"referstothequalitativecondition 

ofexhibitingtotalornear-totalextentordegreeofacharacteristicorpropertyofinterest.Oneof 

ordinaryskillinthebiologicalartswillunderstandthatbiologicalandchemicalphenomenararely, 

ifevergotocompletionand/orproceedtocompletenessorachieveoravoidanabsoluteresult.  

Theterm substantially"isthereforeusedhereintocapturethepotentiallackofcompleteness 

inherentinmanybiologicalandchemicalphenomena.  

100861Substitutedoroptionallysubstituted:Asdescribedhereincompoundsofthisdisclosure 

maycontainoptionallysubstitutedand/orsubstitutedmoieties.Ingeneralthetermsubstituted" 

whetherprecededbytheterm optionally"ornotmeansthatoneormorehydrogensofthe 

designatedmoietyarereplacedwithasuitablesubstituent."Substituted"appliestooneormore 

I 
hydrogensthatareeitherexplicitorimplicitfromthestructure(e.g., referstoatleast 

NH 

NH NH NH 

otherwiseindicatedan optionallysubstituted"groupmayhaveasuitablesubstituentateach 

substitutablepositionofthegroupandwhenmorethanonepositioninanygivenstructuremay 

besubstitutedwithmorethanonesubstituentselectedfromaspecifiedgroupthesubstituentmay 

beeitherthesameordifferentateveryposition.Combinationsofsubstituentsenvisionedbythis 

disclosurearepreferablythosethatresultintheformationofstableorchemicallyfeasible 

compounds. Theterm'stable,"asusedhereinreferstocompoundsthatarenotsubstantially 

alteredwhensubjectedtoconditionstoallowfortheirproductiondetectionandincertain 

embodimentstheirrecoverypurificationanduseforoneormoreofthepurposesdisclosed 

herein.Groupsdescribedasbeing substituted"preferablyhavebetween1and4substituents 
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morepreferably1or2substituents.Groupsdescribedasbeing optionallysubstituted"maybe 

unsubstitutedorbe"substituted"asdescribedabove.  

100871Suitablemonovalentsubstituentsincludehalogen; , (CH2)o-40R0 -O(CH2)o
9 4R0 O-(CH2)o-4C(O)0R 0 , (CH2)o-4CH(0R 0)2; (CH2)o-4PhwhichmaybesubstitutedwithR 0 

(CH2)o¾O(CH2)o-lPhwhichmaybesubstitutedwithR 0 -CRCHPhwhichmaybesubstituted 

withR0. -(CH2)o-40(CH2)o-1-pyridylwhichmaybesubstitutedwithR0. , 

0.  N3; -(CH2)o-4N(R 0)2; (CH2)o-4N(R 0)C(O)R0  N(R0 )C(S)R0 ; -(CH2)o-4N(R 0 )C(O)NR2 

0. 0.  N(R0 )C(S)NR2, -(CH2)o-4N(R 0)C(O)O]k~9 -N(R0 )N(R0 )C(O)R0 ; -N(R0 )N(R0 )C(O)NR2 

0.  N(R0 )N(R0 )C(O)OR (CH2)o-4C(O)R 0
; -C(S)R0 ; (CH2)o-z&C(O)0R 0~ (CH2)o

4 4 4C(O)SR0 ' -(CH2)oAC(O)OSiR 03 (CH2)o-40C(O)R 0; -OC(O)(CH2)o-4SR 0  SC(S)SR0 

4 0. 0 (CH2)oASC(O)R 0; -(CH2)o-4C(O)NR 0 2, -C(S)NR2 -C(S)SR0 SC(S)SR -(CH2)o

0.  40C(O)NR2 -C(O)N(0R 0 )R0 ;-C(O)C(O)R 0 ' C(O)CH2C(O)R 0 C(NOR0 )R0 ;-(CH2)o-4SSR 0 

0. 0. 9 (CH2)o-4S(O)2R, -(CH2)o-4S(O)20R, -(CH2)o-40S(O)2R 0 -S(O)2NR0 2,-(CH2)o-4S(O)R 0 

0. 0. 0. 0. 0.  N(R0 )S(O)2NR2 N(R0)S(O)2R0 N(0R0 )R0 ;-C(NH)NR2 P(O)2R, -P(O)R2 OP(O)R2 

0. 0.  OP(O)(0R0 )2; SiR3 OSiR3, -(C1-4straightorbranchedalkylene)O-N(R 0 )2;or-(C1-4 

straightorbranchedalkylene)C(O)O-N(R 0 )2,whereineachR 0 maybesubstitutedasdefined 

belowandisindependentlyhydrogen Cialiphatic,-CH2Ph O(CH2)o-lPh -CH2-(5-6 

memberedheteroarylring),ora5-6-memberedsaturatedpartiallyunsaturatedorarylringhaving 

0-4heteroatomsindependentlyselectedfromnitrogenoxygenorsulfurornotwithstandingthe 

forma312-memberedsaturatedpartiallyunsaturatedorarylmono-orbicyclicringhaving0 

4heteroatomsindependentlyselectedfromnitrogenoxygenorsulfurwhichmaybesubstituted 

asdefinedbelow.  

[0088JSuitablemonovalentsubstituentsonR 0 (ortheringformedbytakingtwoindependent 

occurrencesofR 0 togetherwiththeirinterveningatoms),areindependentlyhalogen,-(CH2)o-2R 

(haloR), (CH2)o-20H, (CH2)o-20R,-(CH2)o-2CH(0R)2; O(haloR),-CN, N3, (CH2)o

2C(O)R, -(CH2)o-2C(O)OH, (CH2)o-2C(O)0R (CH2)o-2C(O)NH2,-(CH2)o-2C(O)NHR 

(CH2)o-2C(O)NR2,-(CH2)o-2SR (CH2)o-2SH,-(CH2)o-2NH2,(CH2)o-2NHR, -(CH2)o-2NR2 

N02,-SiR3, OSiR3,-C(O)SR (C1-4straightorbranchedalkylene)C(O)0R or SSR 

whereineachR*6 unsubstitutedorwhereprecededby"halo"issubstitutedonlywithoneormore 
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halogensandisindependentlyselectedfromC1-4aliphatic CH2Ph O(CH2)o-lPhora5-6 

memberedsaturatedpartiallyunsaturatedorarylringhaving0-4heteroatomsindependently 

selectedfromnitrogenoxygenorsulfur. Suitabledivalentsubstituentsonasaturatedcarbon 

atomofR0* 0and S 

100891Suitabledivalentsubstituentsincludethe 9 -0 S KINK*2, NWHC(0)R* 

NNHC(0)OR* S(0)2R*, * N0R* 0(C(R*2))230 or~S(C(R*2))2-35 wherein 

eachindependentoccurrenceofR* isselectedfromhydrogenC1-6aliphaticwhichmaybe 

substitutedasdefinedbeloworanunsubstituted5-6-memberedsaturatedpartiallyunsaturated 

orarylringhaving0-4heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur.  

Suitabledivalentsubstituentsthatareboundtovicinalsubstitutablecarbonsofan optionally 

substituted"groupinclude:~0(CR*2)230 whereineachindependentoccurrenceofR*isselected 

fromhydrogenCt-6aliphaticwhichmaybesubstitutedasdefinedbeloworanunsubstituted5 

6memberedsaturatedpartiallyunsaturatedorarylringhaving0-4heteroatomsindependently 

selectedfromnitrogenoxygenorsulfur.  
* 

[0090JSuitablesubstituentsonthealiphaticgroupofRincludehalogen , -(haloR), OH 

0R -0(haloR), CN,-C(0)OH C(0)0R, NH2 NHR. Nil2,or-N02whereineachR 

isunsubstitutedorwhereprecededby"halo"issubstitutedonlywithoneormorehalogensandis 
S 

independentlyC1-4aliphatic, CH2Ph, 0(CH2)o-lPhora5-6-memberedsaturatedpartially 

unsaturatedorarylringhaving0-4heteroatomsindependentlyselectedfromnitrogenoxygen 

[0091JInsomeembodimentssuitablesubstituentsonasubstitutablenitrogenincludeRt NPJ2 

C(0)Rt,~C(0)0Rt C(0)C(0)Rt~C(0)CH2C(0)Rt,~S(0)2Rt S(O)2NRt2, C(S)NRt2 

C(NH)NRt2,orN(Rt)S(0) 2 Rt;whereineachRtisindependentlyhydrogenC1-6aliphaticwhich 

maybesubstitutedasdefinedbelowunsubstituted OPhoranunsubstituted5-6-membered 

saturatedpartiallyunsaturatedorarylringhaving0-4heteroatomsindependentlyselectedfrom 

nitrogenoxygenorsulfurornotwithstandingthedefinitionabovetwoindependentoccurrences 

ofRttakentogetherwiththeirinterveningatom(s)formanunsubstituted3-12-membered 

saturatedpartiallyunsaturatedoraiylmono-orbicyclicringhaving0-4heteroatoms 

independentlyselectedfromnitrogenoxygenorsulfur.  

[0092JSuitablesubstituentsonthealiphaticgroupofRtareindependentlyhalogen, 
.  R,-(haloR),-OH, 0R O(haloP!), CN, C(O)OH-C(O)OR NH2 NHR KR2,or 
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N02whereineachRisunsubstitutedorwhereprecededby"halo"issubstitutedonlywithone 
S 

ormorehalogensandisindependentlyC1-4aliphatic, CH2Ph -O(CH2)o-tPhora5-6 

memberedsaturatedpartiallyunsaturatedorarylringhaving0-4heteroatomsindependently 

selectedfromnitrogenoxygenorsulfur.  

100931Unlessotherwisestatedstructuresdepictedhereinarealsomeanttoincludeallisomeric 

(e.g.,enantiomericdiastereomericandgeometric(orconformational))formsofthestructuresfor 
exampletheRandSconfigurationsforeachasymmetriccenterZandBdoublebondisomers 

andzandBconformationalisomers. Thereforesinglestereochemicalisomersaswellas 

enantiomeric diastereomeric andgeometric(orconformational)mixturesofthepresent 

compoundsarewithinthescopeoftheinvention.Unlessotherwisestatedalltautomericformsof 

thecompoundsoftheinventionarewithinthescopeoftheinvention. Additionallyunless 

otherwisestatedstructuresdepictedhereinarealsomeanttoincludecompoundsthatdifferonly 

inthepresenceofoneormoreisotopicallyenrichedatoms.Forexamplecompoundshavingthe 

presentstructuresincludingthereplacementofhydrogenbydeuteriumortritium orthe 

replacementofacarbonbyat3c...or"C-enrichedcarbonarewithinthescopeofthisinvention.  

Suchcompoundsareusefulforexampleasanalyticaltoolsasprobesinbiologicalassaysoras 

therapeuticagentsinaccordancewiththepresentinvention.  
S 

100941Susceptibleto:Anindividualwhois susceptibleto"adiseasedisorderorconditionis 

atriskfordevelopingthediseasedisorderorcondition.Insomeembodimentsanindividualwho 

disorderorcondition. Insomeembodimentsanindividualwhoissusceptibletoadisease 

disorderorconditionhasnotbeendiagnosedwiththediseasedisorderand/orcondition.Insome 

embodimentsanindividualwhoissusceptibletoadiseasedisorderorconditionisanindividual 

whohasbeenexposedtoconditionsassociatedwithdevelopmentofthediseasedisorderor 

condition.Insomeembodimentsariskofdevelopingadiseasedisorderand/orconditionisa 

population-basedrisk(e.g.,familymembersofindividualssufferingfromthediseasedisorderor 

condition).  

100951Systemic: The phrases systemic administration" "administered systemically, 

peripheraladministration and"administeredperipherally"asusedhereinhavetheirart

understoodmeaningreferringtoadministrationofacompoundorcompositionsuchthatitenters 

therecipientssystem.  
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100961Tautomericforms: Thephrase'tautomericforms, asusedhereinisusedtodescribe 

differentisomericformsoforganiccompoundsthatarecapableoffacileinterconversion.  

Tautomersmaybecharacterizedbytheformalmigrationofahydrogenatomorproton 

accompaniedbyaswitchofasinglebondandadjacentdoublebond. Insomeembodiments 

tautomersmayresultfromprototropictautomerism(/.e.,therelocationofaproton). Income 

embodimentstautomersmayresultfromvalencetautomerism(lx.,therapidreorganizationof 

bondingelectrons).Allsuchtautomericformsareintendedtobeincludedwithinthescopeofthe 

presentdisclosure. Insomeembodimentstautomericformsofacompoundexistinmobile 

equilibriumwitheachothersothatattemptstopreparetheseparatesubstancesresultsinthe 

formationofamixture.Insomeembodimentstautomericformsofacompoundareseparableand 

isolatablecompounds.Insomeembodimentsofthedisclosurechemicalcompositionsmaybe 

providedthatareorincludepurepreparationsofasingletautomericformofacompound.Insome 

embodimentschemicalcompositionsmaybeprovidedasmixturesoftwoormoretautomeric 

formsofacompound.Incertainembodimentssuchmixturescontainequalamountsofdifferent 

tautomericformwincertainembodimentssuchmixturescontaindifferentamountsofatleasttwo 

differenttautomericformsofacompound. Insomeembodimentsofthedisclosurechemical 

compositionsmaycontainalltautomericformsofacompound. Insomeembodimentsofthe 

disclosurechemicalcompositionsmaycontainlessthanalltautomericformsofacompound.In 

someembodimentsofthedisclosurechemicalcompositionsmaycontainoneormoretautomeric 

embodimentsofthedisclosurethetautomerismisketo-enoltautomerism. Oneofskillinthe 

chemicalartswouldrecognizethataketo-enoltautomercanbe"trapped"(i.e., chemically 

modifiedsuchthatitremainsinthe"enol"form)usinganysuitablereagentknowninthechemical 

artsintoprovideanenolderivativethatmaysubsequentlybeisolatedusingoneormoresuitable 

techniquesknownintheart.Unlessotherwiseindicatedthepresentdisclosureencompassesall 

tautomericformsofrelevantcompoundswhetherinpureformorinadmixturewithoneanother.  

[0097JTherapeuticagentAsusedhereinthephrase'therapeuticagent"referstoanagentthat 

whenadministeredtoasubjecthasatherapeuticeffectand/orelicitsadesiredbiologicaland/or 

pharmacologicaleffect.Insomeembodimentsatherapeuticagentisanysubstancethatcanbe 

usedtoalleviateamelioraterelieveinhibitpreventdelayonsetofreduceseverityofand/or 

reduceincidenceofoneormoresymptomsorfeaturesofadiseasedisorderand/orcondition.  
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100981Therapeuticallyeffectiveamount: Asusedhereintheterm"therapeuticallyeffective 

amount"meansanamountofasubstance(e.g.,atherapeuticagentcompositionand/or 

formulation)thatelicitsadesiredbiologicalresponsewhenadministeredaspartofatherapeutic 

regimen.Insomeembodimentsatherapeuticallyeffectiveamountofasubstanceisanamount 

thatissufficientwhenadministeredtoasubjectsufferingfromorsusceptibletoadisease 
S 

disorderand/orconditiontotreatdiagnoseinhibitalleviatepreventand/ordelaytheonsetof 

thediseasedisorderand/orconditionAswillbeappreciatedbythoseofordinaryskillinthisart 

theeffectiveamountofasubstancemayvarydependingonsuchfactorsasthedesiredbiological 

endpointthesubstancetobedeliveredthetargetcellortissueetc.Forexampletheeffective 

amountofcompoundinaformulationtotreatadiseasedisorderand/orconditionistheamount 

thatalleviatesamelioratesrelievesinhibitspreventsdelaysonsetofreducesseverityofand/or 

reducesincidenceofoneormoresymptomsorfeaturesofthediseasedisorderand/orcondition.  

Insomeembodimentsatherapeuticallyeffectiveamountisadministeredinasingledoseinsome 

embodimentsmultipleunitdosesarerequiredtodeliveratherapeuticallyeffectiveamount.The 

precisedosagewillvaryaccordingtoavarietyoffactorssuchassubject-dependentvariables(e.g., 

ageimmunesystemhealthetc.),thediseaseandthetreatmentbeingeffected.  
" 100991"Tissueand/ororgan. Asusedhereintheterm"tissueand/or"organreferstoviable 

cellularmaterialsinanaggregateforme.g.,smallportionsofanorganaswellasdispersedcells 

e.g.,cellsdispersedisolatedand/orgrownfrommuscleheartmuscleliverorkidneyincluding 

bloodelementsunlessotherwisespecified.Insomeembodimentsthetissueand/ororganrefers 

tokidneyheartliverstomachspleenpancreaslungbraineyeintestinesbladderskinor 

dermaltissuebloodvesselveinsarteriesheartvalvesspermandoocyte(s).Asusedhereinthe 

term"organencompassesbothsolidorganse.g.,kidneyheartliverlungaswellasfunctional 

partsoforganse.g.,segmentsofskinsectionsofarteryveinstransplantablelobesofaliver 

kidneylungandthelike.  

101001Treatment: Asusedhereintheterm"treatment"(also"treat"or'treating")refersto 

administrationofatherapythatpartiallyorcompletelyalleviatesamelioratesrelivesinhibits 

delaysonsetofreducesseverityofand/orreducesincidenceofoneormoresymptomsfeatures 

and/orcausesofaparticulardiseasedisorderand/orcondition.Insomeembodimentssuch 

treatmentmaybeofasubjectwhodoesnotexhibitsignsoftherelevantdiseasedisorderand/or 
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conditionand/orofasubjectwhoexhibitsonlyearlysignsofthediseasedisorderand/or 

condition.Alternativelyoradditionallysuchtreatmentmaybeofasubjectwhoexhibitsoneor 

moreestablishedsignsoftherelevantdiseasedisorderand/orcondition.Insomeembodiments 

treatmentmaybeofasubjectwhohasbeendiagnosedassufferingfromtherelevantdisease 

disorderand/orcondition.Insomeembodimentstreatmentmaybeofasubjectknowntohave 

oneormoresusceptibilityfactorsthatarestatisticallycorrelatedwithincreasedriskof 

developmentoftherelevantdiseasedisorderand/orcondition. Thusinsomeembodiments 
S 

treatmentmaybeprophylacticinsomeembodimentstreatmentmaybetherapeutic.  

DetailedDescriptionofCertainEmbodiments 

101011Thepresentdisclosuredescribesthatselectionandcombinationofoneormoreofthe 
componentsofthedescribedcompositionspreparationsnanoparticlesand/ornanomaterials 

hereinimpactfunctionalactivityoflipidnanoparticlessuchasdesiredtropismsstabilizationand 

drugdeliveryefficacy. Amongotherthingsthepresentinventionprovidescompositions 

preparationsnanoparticlesand/ornanomaterialsfordeliveryoftherapeuticand/orprophylactic 

agentstotargetcellsand/ortissue.Forexamplethepresentdisclosuredescribeslipidcompounds 

foruseincompositionspreparationsnanoparticlesand/ornanomaterials.Insomeembodiments 

compositionspreparationsand/ornanomaterialscompriseLNPscarryingcargotodesignated 

targetcellstissueand/ororgans.  

101021Thepresentinventionprovidesforcompositionspreparationsand/ornanomaterialsthat 
compnselipidnanoparticles.Insomeembodimentslipidnanoparticlescompriseoneormore 

components.Insomeembodimentslipidnanoparticlescompriseoneormorecomponentssuch 

ascompoundsionizablelipidssterolsconjugate-linkerlipidsandphospholipids.Amongother 

thingsthepresentdisclosuredescribesthatselectionandcombinationofoneormoreofthe 
S 

componentsasdescribedhereinimpactscharactensticsoflipidnanoparticlessuchasdiameter 

pKastabilizationandionizability.  

101031Amongotherthingsthepresentdisclosuredescribesthatselectionandcombinationofone 

ormoreofthecomponentsasdescribedhereinimpactsfunctionalactivityoflipidnanoparticles 

suchastropismstabilizationanddrugdeliveryefficacy.Forexamplethepresentdisclosure 
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describesthatacombinationofcomponentsmaybettersuitdeliveryofsiRNA. Asanother 

examplethepresentdisclosuredescribesthatacombinationofcomponentsmaybettersuit 

deliveryofmRNA.Asanotherexamplethepresentdisclosuredescribesthatacombinationof 

componentsmaybettersuitdeliveryofDNA.  

101041Insomeembodimentslipidnanoparticlescompriseoneormorecompoundsasdescribed 

herein. Insomeembodimentslipidnanoparticlescompriseoneormoreionizablelipidsas 

described S Insomeembodimentslipidnanoparticlescompriseoneormoresterolsas 

describedherein. Insomeembodimentslipidnanoparticlescompriseoneormoreconjugate

linkerlipidsasdescribed herein.Insomeembodimentslipidnanoparticlescompriseoneormore 
S 

phospholipidsasdescribedherein.  

A. Compounds 

101051Amongotherthingsthepresentdisclosuredescribescompositionspreparations 
nanoparticlesand/ornanomaterialsthatcompriseoneormorecompoundsasdescribedherein.  

101061InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaI': 

-K 
L2 0 

I x 
>1 N 'p 

I 

L'isabsentC1-6alkylenylorC2-6heteroalkylenyl; 

eachL2 isindependentlyoptionallysubstitutedC2-15alkylenyloroptionallysubstitutedC3-15 

heteroalkylenyl; 

L3 isabsentoptionallysubstitutedCi-ioalkylenyloroptionallysubstitutedC2-1oheteroalkylenyl; 

Xisabsent,-OC(O)-, -C(O)O-, or-OC(O)O, 

eachR'isindependentlyanoptionallysubstitutedgroupselectedfromC4-12aliphatic,3-to12

memberedcycloaliphatic,7-to12-memberedbridgedbicycliccomprising0-4heteroatoms 

independentlyselectedfromnitrogenoxygenorsulfur,1-adamantyl,2-adamantylsterolyl, 

andphenyl; 
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0 

I 
0 

Rishydrogen, O~<R6 oranoptionallysubstitutedgroupselectedfromC6-2oaliphatic,3

to12-memberedcycloaliphatic 7-to12-memberedbridgedbicycliccomprising0-4 

heteroatoms independently selected from nitrogen, oxygen, or sulfur, 1-adamantyl, 

2-adamantylsterolylandphenyl; 

R'ishydrogenoptionallysubstitutedphenyloptionallysubstituted3-to7-membered 

cycloaliphatic, optionally substituted3- to7-memberedheterocyclyl comprising 1-3 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuroptionallysubstituted 

5-to6-memberedmonocyclicheteroarylcomprising1-4heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfuroptionallysubstituted8-to10-memberedbicyclic 

heteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur, -OR2  -C(O)0R2  -C(O)SR2  -OC(O)R2, -OC(O)0R 2, -CN 

-N(R2)2, -C(O)N(R2 )2, - S(O)2N(R2 )2, -NR2 C(O)R2, -OC(O)N(R2)2, -N(R2)C(O)0R2 

y~q~2S(O)2R2 ,-NR2 C(O)N(R2 )2,-NR2 C(S)N(R2 )2,-NR2 C(NR2 )N(R2 )2,-NR2 C(CHR2 )N(R2 )2, 

-N(0R2 )C(O)R2  -N(0R2 )S(O)2R2  -N(0R2 )C(O)0R2  -N(0R2 )C(O)N(R2 )2, 

-N(0R2 )C(S)N(R2 )2, -N(0R2 )C(NR2 )N(R2 )2, -N(0R2 )C(CHIR2 )N(R2 )2, -C(NR2 )N(R2)2, 

-C(NR2 )R2, -C(O)N(R 2 )0R2 -C(R2 )N(R2 )2C(O)0R2 -CR2(R3)2, -OP(O)(0R2 )2, or 

F?2 
I 

-pN 

F?2 

R'is 0 0 oraringselectedfrom3-to7-memberedcycloaliphaticand3-to7

memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfurwhereinthecycloaliphaticorheterocyclylringisoptionallysubstituted 

with1-4RiorR 3 groups; 

eachR2 isindependentlyhydrogenoxo,-CN,-N02, -OR4 -S(O)2R4 ,-S(O)2N(R4 )2,-(CH2)n-R 4 

oranoptionallysubstitutedgroupselectedfromC1-6aliphaticphenyl,3-to7-membered 

cycloaliphatic 5-to6-memberedmonocyclicheteroarylcomprising 1-4heteroatoms 
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independentlyselectedfromnitrogenoxygenandsulfurand3-to7-memberedheterocyclyl 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuror 

twooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted4-to 7-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR3 isindependently-(CH2)n-R 4 or 

twooccurrencesofR 3 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted 5- to 6-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR4 isindependentlyhydrogen-OR 5 ,-N(R5 )2,-OC(O)R 5 -OC(O)0R5 -CN, -C(O)N(R 5)2, 

-NR5C(O)R5 , -OC(O)N(R 5 )2,-N(R5 )C(O)0R5 -NR~S(O)2R 5 -NP]C(O)N(R 5 )2, 

R5 
I 

-pN 

-NR5C(S)N(R5)2,-NR5C(NR5)N(R5)2,or 4~Th 

0 0 

eachR5 isindependentlyhydrogenoroptionallysubstitutedCt-6aliphaticor 

twooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted4-to 7-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR6 isindependentlyC4-12aliphaticand 

101071InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaI: 

-'1 N 
L2 0 

I x -V 

N 

I 

oritsN-oxideorasaltthereofwherein 

L'isabsentC1-6alkylenylorC2-6heteroalkylenyl; 

eachL2 isindependentlyC2-1oalkylenylorC3-1oheteroalkylenyl; 

L 3 isabsentCi-ioalkylenylorC2-1oheteroalkylenyl; 

Xisabsent,-OC(O)-, -C(O)O-, or-OC(O)O, 
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eachR'isindependentlyC4-12alkenylC4-12alkynylorC4-12haloaliphatic 

0 

I 
0 

Rishydrogen, OAR6 oranoptionallysubstitutedgroupselectedfromC6-2oaliphatic 

C6-2ohaloaliphatic a3- to7-memberedcycloaliphaticring,1-adamantyl,2-adamantyl, 

sterolylandphenyl; 

R'ishydrogena3-to7-memberedcycloaliphaticringa3-to7-memberedheterocyclicring 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur 

-OR2  -C(O)0R2  -C(O)SR2  -OC(O)R2 , -OC(O)0R2  -CN -N(R2 )2, -C(O)N(R2 )2, 

-NR2C(O)R2, -OC(O)N(R2)2, -N(R2 )C(O)0R2  %4D~2S(O)2R 2  -NR2 C(O)N(R2 )2, 

-NR2C(S)N(R2)2, -NR2C(NR2)N(R2)2, -NR2C(CHIR2)N(R2)2, -N(0R2 )C(O)R2 

-N(0R2 )S(O)2R2  -N(0R2 )C(O)0R2  -N(0R2 )C(O)N(R2 )2, -N(0R2 )C(S)N(R2 )2, 

-N(0R2 )C(NR2)N(R2)2, -N(0R2)C(CHR2 )N(R2 )2, -C(NR2)N(R2)2, -C(NR2)R2 

F?2  F?2  H 
I ONy 

F?2 
N 0 

I 

kAjJ)IM9X)1.~Jfl , -C(R 2 )N(R2 )2C(O)0R2  0 0 -CR2(0R2)R3 , LA F?3 

F?2  0 
N 

or H 

eachiOisindependentlyhydrogen,-CN,-N02-OR 4 -S(O)2R 4 -S(O)2N(R4 )2,-(CH2)n-R 4 oran 

optionallysubstitutedgroupselectedfromC1-6aliphatica3-to7-memberedcycloaliphatic 

ringanda3-to7-memberedheterocyclicringcomprising1-3heteroatomsindependently 

selectedfromnitrogenoxygenandsulfuror 

twooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattachedforman 

optionallysubstituted4-to7-memberedheterocyclicringcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR3 isindependently-(CH2)n-R 4 ,or 
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twooccurrencesofR 3 ,takentogetherwiththeatomstowhichtheyareattachedforman 

optionallysubstituted5-to6-memberedheterocyclicringcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR4 isindependentlyhydrogen-OR 5 ,-N(R5 )2,-OC(O)R 5 -OC(O)0R5 -CN, -C(O)N(R 5)2, 

-NR5C(O)R5 , -OC(O)N(R 5 )2,-N(R5 )C(O)0R5 -NB]S(O)2R 5 -NB]C(O)N(R 5 )2, 

R5 
I 

N 
-V 

__ Nj.  

-NR5C(S)N(R5)2,-NR5C(NR5)N(R5)2,or 0 0 

eachR5 isindependentlyhydrogenoptionallysubstitutedCt-6aliphaticor 

twooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyareattachedforman 

optionallysubstituted4-to7-memberedheterocyclicringcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR6 isindependentlyC4-12aliphaticand 

eachnisindependently0to4.  

101081AsdescribedaboveinsomeembodimentsofanyofFormulaeIandIL'S absentC1-6 

alkylenylorC2-6heteroalkylenyl. InsomeembodimentsL'isabsentCi-salkylenylorC2-s 

heteroalkylenyl.InsomeembodimentsL'isabsentC1-4alkylenylorC2-4heteroalkylenyl.In 

someembodiments Uisabsent. InsomeembodimentsL'isCt-6alkylenylorC2-6 

heteroalkylenyl.InsomeembodimentsL'S alkylenylorC2-sheteroalkylenyl. Income 

heteroalkylenyl.InsomeembodimentsL'isC2-salkylenyl.InsomeembodimentsL'S C2-s 

heteroalkylenyl.InsomeembodimentsL'S C1-4alkylenylorC2-4heteroalkylenyl. Income 

embodimentsL'isC1-4alkylenyl.InsomeembodimentsL'isC2-4heteroalkylenyl.Insome 

embodimentsL'isC~alkylenyl.InsomeembodimentsL'isC2alkylenyl.Insomeembodiments 

isC3alkylenyl.InsomeembodimentsL'S C4alkylenyl.InsomeembodimentsL'isCs 

alkylenyl. InsomeembodimentsL'S C6alkylenyl. Insomeembodiments is-CR2

-CR2CR2-, -CR2CR2CR2-, -CH2CH2CH2CH2-, -CH2CH2CH2CH2CH2, or 

-CR2CR2CR2CR2CR2CR2-. InsomeembodimentsL'is-CR2-,-CR2CR2-,-CR2CR2CR2-, 

-CR2CR2CR2CR2-,or-CR2CR2CR2CR2CR2-. InsomeembodimentsL'S -CR2-,-CR2CR2

-CR2CR2CR2-,or-CR2CR2CR2CR2-. InsomeembodimentsL'is-CR2-,-CR2CR2-,or 
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embodimentsL'isCi-salkylenyl. InsomeembodimentsL'isC2-salkylenylorC2-s
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-CH2CH2CH2-.InsomeembodimentsL'S -CH2CH2-,-CH2CH2CH2-,or-CH2CH2CH2CH2-.In 

someembodimentsL1* -CH2CH2-or-CH2CH2CH2-.InsomeembodimentsL'is-CR2-.In 

someembodimentsL'is-CH2CH2-. InsomeembodimentsL'is-CH2CH2CH2-. Income 

embodiments, 1 is -CH2CH2CR2CR2-. In some embodiments, U is 

-CR2CR2CR2CR2CR2-. InsomeembodimentsL'S -CR2CR2CR2CR2CR2CR2-. Income 

embodimentsL'isC2heteroalkylenyl.InsomeembodimentsL'S C3heteroalkylenyl.Insome 

embodimentsL'isC4heteroalkylenyl.InsomeembodimentsL'S C5heteroalkylenyl.Insome 

embodimentsL'isC6heteroalkylenyl. InsomeembodimentsL'isC2heteroalkylenyl 

comprising1heteroatom. Insomeembodiments L'isC3heteroalkylenylcomprising1 

heteroatom.InsomeembodimentsL'isC4heteroalkylenylcomprising1heteroatom.Insome 

embodimentsUisC5heteroalkylenylcomprising1-2heteroatoms.InsomeembodimentsL'S 

C6heteroalkylenylcomprising1-2heteroatoms.InsomeembodimentsL'S C2heteroalkylenyl 

comprising1oxygenatom.InsomeembodimentsL'S C3heteroalkylenylcomprising1oxygen 

atom. InsomeembodimentsL'isC4heteroalkylenylcomprising1oxygenatom. Income 

embodimentsL'is-CR2OCR2CR2-.InsomeembodimentsL'S C5heteroalkylenylcomprising 

1-2oxygenatoms.InsomeembodimentsLisC6heteroalkylenylcomprising1-2oxygenatoms.  

101091AsdescribedaboveinsomeembodimentsofFormulaI' eachL2 isindependently 

optionallysubstitutedC2-15alkylenyloroptionallysubstitutedC3-15heteroalkylenyl. Income 

embodimentseachL 2 isindependentlyoptionallysubstitutedC2-12alkylenyloroptionally 

substitutedC2-loalkylenyloroptionallysubstitutedC3-loheteroalkylenyl.Insomeembodiments 

eachL2 isindependentlyoptionallysubstitutedC2-9alkylenyloroptionallysubstituted 

C3-9heteroalkylenyl.InsomeembodimentseachL 2 isindependentlyoptionallysubstitutedC5-1o 

alkylenyloroptionallysubstitutedC5-1oheteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-9alkylenyloroptionallysubstitutedC5-9heteroalkylenyl.  

InsomeembodimentseachLisindependentlyoptionallysubstitutedC6-salkylenyloroptionally 

substitutedC6-sheteroalkylenyl. InsomeembodimentseachL 2 isindependentlyoptionally 

substitutedC5-salkylenyloroptionallysubstitutedC5-sheteroalkylenyl.Insomeembodiments 

eachL2 isindependentlyoptionallysubstitutedC5-7alkylenyloroptionallysubstituted 

C5-7heteroalkylenyl.InsomeembodimentseachL 2 isindependentlyoptionallysubstitutedC4-s 

alkylenyloroptionallysubstitutedC4-sheteroalkylenyl. InsomeembodimentseachL 2 is 
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substitutedC3-12heteroalkylenyl. InsomeembodimentseachLisindependentlyoptionally
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independentlyoptionallysubstitutedC2-loalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC3-toheteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC2-9alkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC3-9heteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-loalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-toheteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-9alkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-9heteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC6-salkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC6-sheteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-salkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-sheteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-7alkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC5-7heteroalkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC4-salkylenyl. InsomeembodimentseachL 2 is 

independentlyoptionallysubstitutedC4-sheteroalkylenyl.  

1101101InsomeembodimentseachL2' independentlyC6-salkylenylsubstitutedwith or 

OR0 .InsomeembodimentseachL 2 isindependentlyC6-xalkylenylsubstitutedwith-Pt.In 

someembodimentseachL 2 isindependentlyC6-salkylenylsubstitutedwith OR0. Income 

embodimentseachL 2 isindependentlyC6-xalkylenylsubstitutedwithone-R 0 . Income 

embodimentseachL 2 isindependentlyC6-salkylenylsubstitutedwithtwo R0s. Income 

embodimentseachL2' independentlyC6-salkylenylsubstitutedwithone OR0. Income 

embodimentseachL 2 isindependentlyC6-salkylenylsubstitutedwithoneortwoC1-6aliphatics.  

InsomeembodimentseachL2' independentlyC6-salkylenylsubstitutedwithoneC1-6aliphatic.  

InsomeembodimentseachL2' independentlyC6-xalkylenylsubstitutedwithtwoC1-6aliphatics.  

InsomeembodimentseachL2' independentlyC6-salkylenylsubstitutedwithoneortwomethyls.  

InsomeembodimentseachL 2 isindependentlyC6-salkylenylsubstitutedwithonemethyl.In 

someembodimentseachL2' independentlyC6-salkylenylsubstitutedwithtwomethyls.Insome 

embodimentseachL 2 isindependentlyC6-salkylenylsubstitutedwithone OH. Income 
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embodiments, each independently A or 

9 InsomeembodimentsoneL 2 isC6-salkylenylsubstitutedwithone 

OR0 ,andtheotherL 2 isC6-salkylenyl.InsomeembodimentsoneL 2 isC6-salkylenylsubstituted 

withone-OHandtheotherL 2 isC6-salkylenyl.InsomeembodimentsoneL 2 isC~alkylenyl 

substitutedwithone OR0 andtheotherL 2 isC6alkylenyl.InsomeembodimentsoneL 2 isC7 

alkylenylsubstitutedwithone-OHandtheotherL 2 isC6alkylenyl.Insomeembodimentsone 

OH 

andtheotherL 2 is-CH2CH2CH2CH2CH2CH2-.  

101111InsomeembodimentsofFormulaI'eachL2' independentlyC2-15alkylenylorC3-15 

heteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC2-12alkylenylorC3-12 

heteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC2-15alkylenyl. Income 

embodimentseachL 2 isindependentlyC3-15heteroalkylenyl.InsomeembodimentseachL2' 

independentlyC2-12 alkylenyl. Insomeembodiments, eachL2 isindependentlyC3-12 

heteroalkylenyl.  

[0112JInsomeembodimentsofanyofFormulaeI'andIeachL 2 isindependentlyC2-1oalkylenyl, 

orC3-toheteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC2-9alkylenylor 

C3-9heteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC5-1oalkylenylor 

C5-9heteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC6-salkylenylor 

C6-sheteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC5-salkylenylor 

C5-sheteroalkylenyl. InsomeembodimentseachL 2 isindependentlyC4-salkylenylor 

C4-sheteroalkylenyl.InsomeembodimentseachL 2 isindependentlyC2-toalkylenyl.Insome 

embodimentseachL 2 isindependentlyC3-1oheteroalkylenyl.InsomeembodimentseachL2' 

independently C2-9 alkylenyl. In some embodiments, each L2 is independently 

C3-9heteroalkylenyl.InsomeembodimentseachL 2 isindependentlyC5-toalkylenyl.Insome 

embodimentseachL 2 isindependentlyC5-1oheteroalkylenyl.InsomeembodimentseachL2' 

independently C5-9 alkylenyl. In some embodiments, each L2 is independently 

C5-9heteroalkylenyl.InsomeembodimentseachL2' independentlyC6-salkylenyl. Income 

embodimentseachL 2 isindependentlyC6-sheteroalkylenyl.InsomeembodimentseachL2' 
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independently C5-s alkylenyl. In some embodiments, each L2 is independently 

C5-sheteroalkylenyl.InsomeembodimentseachL2' independentlyC4-salkylenyl.Insome 

embodimentseachL 2 isindependentlyC4-sheteroalkylenyl.InsomeembodimentseachL2' 

independentlyC5-7alkylenylorC5-7heteroalkylenyl. InsomeembodimentseachL 2 is 

independently C5-7 alkylenyl. In some embodiments, each L2 is independently 

C5-7heteroalkylenyl.  

101131InsomeembodimentseachL2' independentlyC2alkylenyl.Insomeembodimentseach 

isindependentlyC3alkylenyl.InsomeembodimentseachL2' independentlyC4alkylenyl.  

InsomeembodimentseachL 2 isindependentlyC5alkylenyl.InsomeembodimentseachL2' 

independentlyC6alkylenyl.InsomeembodimentseachL2' independentlyCTalkylenyl.In 

someembodimentseachL 2 isindependentlyCxalkylenyl. InsomeembodimentseachL2' 

independentlyC9alkylenyl.InsomeembodimentseachL2' independentlyCioalkylenyl.In 

someembodimentseachL 2 isindependently-CH2CH2- -CH2CH2CH2- -CH2CH2CH2CH2

-CH2CH2CH2CH2CH2, -CH2CH2CH2CH2CH2CH2-, -CH2CH2CH2CH2CR2CH2CH2

-CR2CR2CR2CR2CR2CR2CR2CR2-, -CH2CR2CH2CH2CH2CH2CH2CR2CR2, or 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2CR2-. InsomeembodimentseachL2' independently

CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2-, 

-CR2CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2CR2CR2CR2-, or-CR2CR2CR2CR2CR2CR2CR2CR2CR2CR2-. In 

some embodiments, each L2 is independently -CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2CR2CR2, or 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2CR2-. InsomeembodimentseachL2' independently

CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2CR2CR2CR2-,or-CR2CR2CR2CR2CR2CR2CR2CR2CR2CR2-. In 

someembodimentseachL 2 isindependently-CR2CR2CR2CR2- -CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2-, or 

-CR2CR2CR2CR2CR2CR2CR2CR2-. In some embodiments each L2 is independently 

-CR2CR2CR2CR2CR2, -CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2-, or 

-CR2CR2CR2CR2CR2CR2CR2CR2-. In some embodiments each L2 is independently 

-CR2CR2CR2CR2CR2-,-CR2CR2CR2CR2CR2CR2-,or-CR2CR2CR2CR2CR2CR2CR2-.Insome 
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embodiments, each is independently -CH2CH2CH2CH2CH2CH2- or 

-CH2CH2CH2CH2CH2CH2CH2-.InsomeembodimentseachL 2 is-CH2CH2CH2CH2-.Insome 

embodiments, eachL2 is-CH2CH2CH2CH2CH2-. In some embodiments, each L2 is 

-CH2CH2CH2CH2CH2CH2-. InsomeembodimentseachLis-CH2CH2CH2CH2CH2CH2CH2-.  

InsomeembodimentseachL 2 is-CH2CH2CH2CH2CH2CH2CH2CH2-. Insomeembodiments, 

eachL2 is-CH2CH2CH2CH2CH2CH2CH2CH2CH2. In some embodiments, eachL2 is 

-CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2-. InsomeembodimentsthetwoL 2 groupsarethe 

same.InsomeembodimentsthetwoL2groupsarethesameandareselectedfromthegroup 

consisting of -CH2CH2CH2CH2 -CH2CH2CH2CH2CH2- -CH2CH2CH2CH2CH2CH2

-CR2CR2CH2CR2CR2CJI2CR2-, -CH2CH2CH2CH2CH2CR2CH2CH2

-CR2CR2CR2CR2CR2CR2CR2CR2CR2-,and-CR2CR2CR2CR2CR2CR2CR2CR2CJI2CR2-. In 

someembodimentsthetwoL 2 groupsarethesameandareselectedfromthegroupconsistingof 

-CR2CR2CR2CR2CR2, -CR2CR2CR2CR2CR2CR2-, -CR2CR2CJI2CR2CR2CJI2CR2

-CR2CR2CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2CR2CR2- and 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2CR2-. InsomeembodimentsthetwoL 2 groupsarethe 

same and are selected from the group consisting of -CR2CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2CR2CR2CR2-,and 9 In 

someembodimentsthetwoL 2 groupsarethesameandareselectedfromthegroupconsistingof 

-CR2CR2CR2CR2CR2, -CR2CR2CR2CR2CR2CR2, -CR2CR2CR2CR2CR2CR2CR2-, and 

are selected from the group consisting of -CR2CR2CR2CR2CR2CR2

-CR2CR2CR2CR2CR2CR2CR2-,and-CR2CR2CR2CR2CR2CR2CR2CR2-. Insomeembodiments 

the two L2 groups are the same and are selected from the group consisting of 

-CR2CR2CR2CR2CR2CR2CR2-and 9 Insomeembodiments, 

thetwoL2 groupsaredifferent.InsomeembodimentsoneL 2 is-CR2CR2-andtheotherL 2 is

CR2CR2CR2CR2CR2-. Insomeembodimentsone is-CR2CR2CR2-,andtheotherL2' 

CR2CR2CR2CR2CR2-.InsomeembodimentsoneLis-CR2CR2CR2CR2-,andtheotherL 2 is

CR2CR2CR2CR2CR2CR2CR2-.InsomeembodimentsoneL 2 is-CR2CR2CR2CR2CR2-,andthe 

otherL2 is-CR2CR2CR2CR2CR2CR2-.InsomeembodimentsoneL 2 is-CR2CR2CR2CR2CR2

andtheotherL 2 is-CR2CR2CR2CR2CR2CR2CR2-. Insomeembodiments, oneL2 is 

46 

-CR2CR2CR2CR2CR2CR2CR2CR2-.InsomeembodimentsthetwoL 2 groupsarethesameand



WO20221140238 PCTfLTS2O21/064312 

-CH2CH2CH2CH2CH2-,andtheotherL 2 is-CH2CH2CH2CH2CH2CH2CH2CH2-. Illsome 

embodiments, one L2 is -CH2CH2CH2CH2CH2CH2-, and the other L2 is 

-CH2CH2CH2CH2CH2CH2CH2-.InsomeembodimentsoneL 2 is-CH2CH2CH2CH2CH2CH2-,and 

theotherL2 is-CH2CH2CH2CH2CH2CH2CH2CH2-. InsomeembodimentsoneL 2 is 

-CH2CH2CH2CH2CH2CH2-,andtheotherL2' -CH2CH2CH2CH2CH2CH2CH2CH2CH2-.Insome 

embodiments, one L2 is -CH2CH2CH2CH2CH2CH2CH2-, and the other L2 is 

-CH2CH2CH2CH2CH2CH2CH2CH2-. In some embodiments, one is 

-CH2CH2CH2CH2CH2CH2CH2-,andtheotherL 2 is-CH2CH2CH2CH2CH2CH2CH2CH2CH2-.  

110114JIn some embodiments each L2 is independently C4heteroalkylenyl. In some 

embodimentseachL2' independentlyC5heteroalkylenyl InsomeembodimentseachL2' 

independently C6heteroalkylenyl. In some embodiments each L2 is independently 

CTheteroalkylenyl.InsomeembodimentseachL 2 isindependentlyCsheteroalkylenyl.Insome 

embodimentseachL2' independentlyC4heteroalkylenylcomprising1heteroatom. Income 

embodimentseachL2' independentlyC5heteroalkylenylcomprising1heteroatom. Income 

embodimentseachL2' independentlyC6heteroalkylenylcomprising1or2heteroatoms. In 

someembodimentseachL2' independentlyC~heteroalkylenylcomprising1or2heteroatoms.  

InsomeembodimentseachL2' independentlyCsheteroalkylenylcomprising1or2heteroatoms.  

InsomeembodimentseachL2' independentlyC4heteroalkylenylcomprising1oxygenatom.In 

someembodimentseachL 2 isindependentlyC5heteroalkylenylcomprising1oxygenatom.In 

someembodimentseachL2' independentlyC6heteroalkylenylcomprising1or2oxygenatoms.  

atoms. InsomeembodimentseachL 2 isindependentlyCsheteroalkylenylcomprising1or2 

oxygenatoms.  

101151AsdescribedaboveinsomeembodimentsofFormulaI' L3 isabsentoptionally 

substitutedCi-ioalkylenyloroptionallysubstitutedC2-toheteroalkylenyl.Insomeembodiments 

L3' optionallysubstitutedCi-ioalkylenyloroptionallysubstitutedC2-1oheteroalkylenyl.Insome 

embodiments, L3 isoptionally substitutedCi-s alkylenyl oroptionally substitutedC2-s 

heteroalkylenyl. InsomeembodimentsL3' optionallysubstitutedCt-rnalkylenyl. Income 

embodimentsL3 isoptionallysubstitutedC2-loheteroalkylenyl. InsomeembodimentsL3' 

optionallysubstitutedCt-salkylenyl. InsomeembodimentsL 3 isoptionallysubstitutedC2-s 

heteroalkylenyl.InsomeembodimentsL 3 isoptionallysubstitutedCt-5alkylenyloroptionally 
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substitutedC2-5heteroalkylenyl.InsomeembodimentsL 3 isoptionallysubstitutedC1-5alkylenyl.  

InsomeembodimentsL3. optionallysubstitutedC2-5heteroalkylenyl.InsomeembodimentsL 3 

isoptionallysubstitutedC1-4alkylenyloroptionallysubstitutedC2-4heteroalkylenyl.Insome 

embodimentsL3 isoptionallysubstitutedC1-4alkylenyl.InsomeembodimentsL 3 isoptionally 

substitutedC2-4heteroalkylenyl. InsomeembodimentsL 3 isoptionallysubstitutedC6-1o 

alkylenyloroptionallysubstitutedC6-toheteroalkylenyl.InsomeembodimentsL 3 isoptionally 

substitutedC6-1o alkylenyl. In some embodiments, L3 is optionally substituted C6-1o 

heteroalkylenyl.  

101161InsomeembodimentsofanyofFormulaeI'andIL 3 isabsentCi-ioalkylenylorC2-1o 

heteroalkylenyl.InsomeembodimentsL3. absent.InsomeembodimentsL 3 isCi-ioalkylenyl, 

orC2-1oheteroalkylenyl.InsomeembodimentsL3. Ci-salkylenylorC2-xheteroalkylenyl.In 

someembodimentsL3. Ci-toalkylenyl.InsomeembodimentsL3. C2-loheteroalkylenyl.In 

someembodimentsL3. Ct-salkylenyl. InsomeembodimentsL 3 isC2-sheteroalkylenyl.In 

someembodimentsL3. C1-5alkylenylorC2-5heteroalkylenyl.InsomeembodimentsL3.  

C1-5alkylenyl.InsomeembodimentsL3. C25heteroalkylenyl InsomeembodimentsL3.  

C1-4alkylenylorC2-4heteroalkylenyl. InsomeembodimentsL3. C1-4alkylenyl. Income 

embodimentsL 3 isC2-4heteroalkylenyl. InsomeembodimentsL 3 isCialkylenyl. Income 

embodimentsL 3 isC2alkylenyl.InsomeembodimentsL 3 isC3alkylenyl.Insomeembodiments 

isC4alkylenyl.InsomeembodimentsL3. C5alkylenyl InsomeembodimentsL3. -CR2

-CH2CH2-,-CH2CH2CH2-,-CH2CH2CH2CH2-,or-CH2CH2CH2CH2CH2-.Insomeembodiments 

-CH2CH2-,-CH2CH2CH2-,or-CH2CH2CH2CH2-. InsomeembodimentsL 3 is-CH2CH2-or 

-CH2CH2CH2-.InsomeembodimentsL3. -CR2-.InsomeembodimentsL 3 is-CH2CR2-.In 

someembodimentsL3. -CR2CR2CR2-. InsomeembodimentsL 3 is-CR2CR2CR2CR2-. In 

someembodimentsL 3 is-CR2CR2CR2CR2CR2-.InsomeembodimentsL3. C2heteroalkylenyl.  

InsomeembodimentsL3. C3heteroalkylenyl.InsomeembodimentsL 3 isC4heteroalkylenyl.  

InsomeembodimentsL3. C2heteroalkylenylcomprising1heteroatom.Insomeembodiments 

isC3heteroalkylenylcomprising1heteroatom.InsomeembodimentsL3. C4heteroalkylenyl 

comprising1heteroatom.InsomeembodimentsL 3 isC2heteroalkylenylcomprising1oxygen 

atom. InsomeembodimentsL 3 isC3heteroalkylenylcomprising1oxygenatom. Income 

embodimentsL 3 isC4heteroalkylenylcomprising1oxygenatom.InsomeembodimentsL3.  
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C5heteroalkylenylcomprising1oxygenatom.InsomeembodimentsL 3 isC5heteroalkylenyl 

comprising2oxygenatoms.  

101171InsomeembodimentsL 3 isC6-1oalkylenylorC6-1oheteroalkylenyl. Income 

embodimentsL 3 isC6-toalkylenyl.InsomeembodimentsL 3 isC6-1oheteroalkylenyl.Insome 

embodimentsL 3 isC6alkylenyl.InsomeembodimentsL 3 isC~alkylenyl.Insomeembodiments 

L3 isCxalkylenyl.InsomeembodimentsL 3 isC9alkylenyl.InsomeembodimentsL 3 isCio 

alkylenyl. In some embodiments, L3  is -CH2CH2CH2CH2CH2CH2

-CR2CR2CR2CR2CR2CH2CH2-, -CH2CH2CH2CH2CH2CR2CH2CH2

-CH2CH2CH2CH2CH2CH2CH2CH2CH2-, or-CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2-. In 

someembodimentsL 3 is-CH2CH2CH2CH2CH2CH2CH2-,-CH2CH2CH2CH2CH2CH2CH2CH2-,or 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2. In some embodiments, L3  is 

-CR2CR2CR2CR2CR2CR2CR2CR2- or -CR2CR2CR2CR2CR2CR2CR2CR2CR2-. In some 

embodiments, L3 is -CR2CR2CR2CR2CR2CR2-, -CR2CR2CR2CR2CR2CR2CR2CR2- or 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2. In some embodiments, L3  is 

-CR2CR2CR2CR2CR2CR2-. In some embodiments, is 

-CR2CR2CR2CR2CR2CR2CR2-. In some embodiments, is 

-CR2CR2CR2CR2CR2CR2CR2CR2-. In some embodiments, is 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2. In some embodiments, L3  is 

-CR2CR2CR2CR2CR2CR2CR2CR2CR2CR2-.InsomeembodimentsL 3 isC6heteroalkylenyl.In 

someembodimentsL3. C9heteroalkylenyl.InsomeembodimentsL3. Ctoheteroalkylenyl.In 

someembodiments L3 isC6heteroalkylenylcomprising1 or2heteroatoms. Income 

embodimentsL 3 isCTheteroalkylenylcomprising1-3heteroatoms.InsomeembodimentsL3.s 

Csheteroalkylenylcomprising1-3heteroatoms.InsomeembodimentsL3. C9heteroalkylenyl 

comprising1-3heteroatoms. InsomeembodimentsL 3 isCioheteroalkylenylcomprising1-3 

heteroatoms.InsomeembodimentsL 3 isC6heteroalkylenylcomprising1or2oxygenatoms.In 

someembodimentsL 3 isCTheteroalkylenylcomprising1-3oxygenatoms. Income 

embodimentsL3 isCsheteroalkylenylcomprising1-3oxygenatoms.InsomeembodimentsL 3 

isC9heteroalkylenylcomprising1-3oxygenatoms. Insomeembodiments L3 isCio 

heteroalkylenylcomprising1-3oxygenatoms.  
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someembodimentsL3. heteroalkylenyl.Insomeembodiments isCsheteroalkylenyl.In



WO20221140238 PCTfLTS2O21/064312 

101181AsdescribedaboveinsomeembodimentsofanyofFormulaeI'andIXis 

absent,-OC(O)-,-C(O)O- or-OC(O)O-. Insomeembodiments Xisabsent. Income 

embodimentsXis-OC(O)-,-C(O)O-,or-OC(O)O-.InsomeembodimentsXis-OC(O)-.In 

someembodimentsXis-C(O)O-.InsomeembodimentsXis-OC(O)O-.  

101191AsdescribedaboveinsomeembodimentsofFormulaI'eachR'isindependentlyan 

optionallysubstitutedgroupselectedfromC4-12aliphatic,3-to12-memberedcycloaliphatic,7-to 

12-memberedbridgedbicycliccomprising0-4heteroatomsindependentlyselectedfromnitrogen 

oxygenorsulfur,1-adamantyl,2-adamantylsterolylandphenyl.Insomeemdbodimentseach 

R'isindependentlyoptionallysubstitutedC4-12aliphaticwhereinwheneachR'isindependently 

optionallysubstitutedC4-12 alkylXis-OC(O)O. InsomeemdbodimentseachR'is 

independentlyoptionallysubstitutedC4-t2aliphatic. InsomeembodimentseachR'is 

independentlyoptionallysubstitutedC4-12alkyloptionallysubstitutedC4-t2alkenyloroptionally 

substitutedC4-12alkynyl.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

C4-12alkyloptionallysubstitutedC4-12alkenyloroptionallysubstitutedC4-12alkynylwherein 

wheneachR'isindependentlyoptionallysubstitutedC4-12alkylXis-OC(O)O-. Income 

embodimentseachR'isindependentlyC4-12 alkylC4-12 alkenylC4-12alkynylorC4-12 

haloaliphaticwhereinwheneachR'isindependentlyC4-12alkylXis-OC(O)O-. Income 

embodimentseachR'isindependentlyC4-12alkylC4-12alkenylorC4-12alkynylwhereinwhen 

eachR'isindependentlyC4-12alkylXis-OC(O)O-.InsomeembodimentsofanyofFormulaeI' 

embodimentsthetwoRgroupsarethesame. InsomeembodimentsthetwoRgroupsare 

different.  

101201InsomeembodimentseachR'isindependentlyoptionallysubstitutedC4-t2aliphatic 

whereinwheneachR'isindependentlyoptionallysubstitutedC4-12alkylXis-OC(O)O-.Insome 
S 

embodimentseachR'isindependentlyoptionallysubstitutedC6-12aliphaticwhereinwheneach 

R'isindependentlyoptionallysubstitutedC6-12alkylXis-OC(O)O-.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCS-t2aliphaticwhereinwheneachR'isindependently 
'S 

optionallysubstitutedCS-12alkylXis-OC(O)O-.InsomeembodimentseachRisindependently 
'S optionallysubstitutedC4-loaliphaticwhereinwheneachRisindependentlyoptionallysubstituted 

C4-1oalkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

C6-1oaliphaticwhereinwheneachR'isindependentlyoptionallysubstitutedC6-1oalkylXis
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andIeachR'isindependentlyC4-t2alkenylC4-12alkynylorC4-12haloaliphatic. Income
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OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedCT-9aliphatic 

whereinwheneachR'isindependentlyoptionallysubstitutedCT-9alkylXis-OC(O)O-.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedCT-saliphaticwhereinwheneach 

R'isindependentlyoptionallysubstitutedCT-salkylXis-OC(O)O-.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCS-9aliphaticwhereinwheneachR'isindependently 
'S 

optionallysubstitutedCX-9alkylXis-OC(O)O-.InsomeembodimentseachRisindependently 
optionallysubstitutedC4aliphaticwhereinwheneachR'isindependentlyoptionallysubstituted 

C4alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

C5aliphaticwhereinwheneachR'isindependentlyoptionallysubstitutedC5alkylXis

OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedC6aliphatic 

whereinwheneachR'isindependentlyoptionallysubstitutedC6alkylXis-OC(O)O-.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedC7aliphaticwhereinwheneachR 

isindependentlyoptionallysubstitutedCTalkylXis-OC(O)O-.InsomeembodimentseachR 

isindependentlyoptionallysubstitutedCxaliphaticwhereinwheneachR'isindependently 

optionallysubstitutedCsalkylXis-OC(O)O-.InsomeembodimentseachR'isindependently 

optionallysubstitutedC9aliphaticwhereinwheneachR'isindependentlyoptionallysubstituted 

C9alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

CioaliphaticwhereinwheneachR'isindependentlyoptionallysubstitutedCioalkylXis

OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedCtialiphatic 

embodimentseachR'isindependentlyoptionallysubstitutedC12aliphaticwhereinwheneachR 

isindependentlyoptionallysubstituted@2alkylXis-OC(O)O 
'S 

101211InsomeembodimentseachR'isindependentlyC4-12aliphaticwhereinwheneachRis 
independentlyC4-12alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyC6-12 

aliphaticwhereinwheneachR'isindependentlyC6-12alkylXis-OC(O)O-. Income 

embodimentseachR'isindependentlyCS-12aliphaticwhereinwheneachR'isindependentlyCs
'S 

12alkylXis-OC(O)O-.InsomeembodimentseachRisindependentlyC4-1oaliphaticwherein 

wheneachR'isindependentlyC4-1oalkylXis-OC(O)O-.InsomeembodimentseachR, Sis 

S 

independentlyC6-1oaliphaticwhereinwheneachRisindependentlyC6-1oalkylXis-OC(O)O-.  

InsomeembodimentseachR'isindependentlyCT-9aliphatic whereinwheneachR'is 

independentlyCT-9alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyCT-s 
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whereinwheneachR'isindependentlyoptionallysubstitutedCitalkylXis-OC(O)O-.Insome
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aliphaticwhereinwheneachR'isindependentlyC7-xalkylXis-OC(O)O-. Income 

embodimentseachR'isindependentlyCS-9aliphaticwhereinwheneachR'isindependentlyCs

9alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyC4aliphaticwherein 

wheneachR'isindependentlyC4alkylXis-OC(O)O-. InsomeembodimentseachR'is 

independentlyC5aliphaticwhereinwheneachR'isindependentlyC5alkylXis-OC(O)O-.In 

someembodimentseachRisindependentlyC6aliphaticwhereinwheneachR'S independently 

C6alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyC7aliphaticwherein 

wheneachR'isindependentlyC7alkylXis-OC(O)O-. InsomeembodimentseachR'is 

independentlyCsaliphaticwhereinwheneachR'isindependentlyCsalkylXis-OC(O)O-.In 

someembodimentseachRisindependentlyC9aliphaticwhereinwheneachR'S independently 

C9alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlyCioaliphaticwherein 

wheneachR'isindependentlyCioalkylXis-OC(O)O-. InsomeembodimentseachR, is 

independentlyCiialiphaticwhereinwheneachR'isindependentlyCiialkylXis-OC(O)O-.In 
S 

someembodimentseachRisindependentlyC12aliphaticwhereinwheneachRisindependently 

C12alkylXis-OC(O)O-.  

, S [0122JInsomeembodimentseachRisindependentlystraight-chainC4-12aliphaticwherein 

wheneachR'S independentlystraight-chainC4-12alkylXis-OC(O)O-.Insomeembodiments 
eachR'isindependentlystraight-chainC6-t2 S 

aliphaticwhereinwheneachR'isindependently 

straight-chainC6-12alkylXis-OC(O)O-. InsomeembodimentseachR'isindependently 
'S 

straight-chainCs-t2aliphaticwhereinwheneachRisindependentlystraight-chainCs-12alkylX 

whereinwheneachR'isindependentlystraight-chainC4-1oalkylXis-OC(O)O-. Income 
S , S embodimentseachRisindependentlystraight-chainC6-toaliphaticwhereinwheneachRis 

independentlystraight-chainC6-1oalkylXis-OC(O)O-. InsomeembodimentseachR'is 

independentlystraight-chainC7-9aliphaticwhereinwheneachRisindependentlystraight-chain 

CT-9alkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlystraight-chainCT-s 

aliphaticwhereinwheneachR'isindependentlystraight-chainCT-salkylXis-OC(O)O-.In 

someembodimentseachRisindependentlystraight-chainCs-9aliphaticwhereinwheneachR 

isindependentlystraight-chainCs-9alkylXis-OC(O)O-. InsomeembodimentseachR, S 

is 
independentlystraight-chainC4aliphaticwhereinwheneachR'isindependentlystraight-chain 

C4alkylXis-OC(O)O-. InsomeembodimentseachR, Sisindependentlystraight-chainC5 
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is-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainC4-loaliphatic
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aliphaticwhereinwheneachR'isindependentlystraight-chainC5alkylXis-OC(O)O-.Insome 
, S embodimentseachRisindependentlystraight-chainC6aliphaticwhereinwheneachR'is 

independentlystraight-chainC6alkylXis-OC(O)O. InsomeembodimentseachR'is 

independentlystraight-chainC7aliphaticwhereinwheneachR'isindependentlystraight-chain 

CTalkylXis-OC(O)O-. InsomeembodimentseachR, Sisindependentlystraight-chainCs 

aliphaticwhereinwheneachR'isindependentlystraight-chainCsalkylXis-OC(O)O-.Insome 
, S 

embodimentseachRisindependentlystraight-chainC9aliphaticwhereinwheneachR'is 
independentlystraight-chainC9alkylXis-OC(O)O. InsomeembodimentseachR'is 

independentlystraight-chainCioaliphaticwhereinwheneachR'isindependentlystraight-chain 

CioalkylXis-OC(O)O-.InsomeembodimentseachR'isindependentlystraight-chainCii 

aliphaticwhereinwheneachR'isindependentlystraight-chainCiialkylXis-OC(O)O-.Insome 
S S S 

embodimentseachRisindependentlystraight-chainC12aliphaticwhereinwheneachRis 

independentlystraight-chainC12alkylXis-OC(O)O 

101231InsomeembodimentseachR'isindependentlyoptionallysubstitutedC4-12alkylandX 

is-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedC6-12alkyl, 

andxis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedCs-i2 

alkylandXis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

C4-1oalkylandXis-OC(O)O-. InsomeembodimentseachR, Sisindependentlyoptionally 

substitutedC6-ioalkylandXis-OC(O)O-. InsomeembodimentseachR'isindependently 

optionallysubstitutedCT-9alkylandXis-OC(O)O-. InsomeembodimentseachR'is 

R'isindependentlyoptionallysubstitutedCS-9alkylandXis-OC(O)O-.Insomeembodiments 

eachR, SisindependentlyoptionallysubstitutedC4alkylandXis-OC(O)O-. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC5alkylandXis-OC(O)O-.In 

someembodimentseachRisindependentlyoptionallysubstitutedC6alkylandXis-OC(O)O-.  

InsomeembodimentseachR'isindependentlyoptionallysubstitutedCTalkylandXis

OC(O)O-.InsomeembodimentseachRisindependentlyoptionallysubstitutedCsalkylandX 

is-OC(O)O-.InsomeembodimentseachRisindependentlyoptionallysubstitutedC9alkyland 

xis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedCioalkyl, 
andxis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstitutedCii 
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independentlyoptionallysubstitutedCT-salkylandXis-OC(O)O-.Insomeembodimentseach
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alkylandXis-OC(O)O-.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

C12alkylandXis-OC(O)O-.  

101241InsomeembodimentseachR'isindependentlyC4-12alkylandXis-OC(O)O-.Insome 

embodimentseachR'isindependentlyC6-12alkylandXis-OC(O)O-.Insomeembodiments 

eachR'isindependentlyCS-12alkylandXis-OC(O)O-. InsomeembodimentseachR, S15 

independentlyC4-1oalkylandXis-OC(O)O-.InsomeembodimentseachR'isindependently 

C6-1oalkylandXis-OC(O)O-.InsomeembodimentseachR'isindependentlyC7-9alkyland 

xis-OC(O)O-.InsomeembodimentseachR'isindependentlyC7-salkylandXis-OC(O)O-.  
InsomeembodimentseachR'isindependentlyCS-9alkylandXis-OC(O)O-. Income 

embodimentseachR'isindependentlyC4alkylandXis-OC(O)O-.Insomeembodimentseach 

isindependentlyC5alkylandXis-OC(O)O-.InsomeembodimentseachR'S independently 

C6alkylandXis-OC(O)O-.InsomeembodimentseachR'S independentlyCTalkylandXis 
, S -OC(O)O-.InsomeembodimentseachRisindependentlyCsalkylandXis-OC(O)O-.In 

someembodimentseachR'S independentlyC9alkylandXis-OC(O)O-.Insomeembodiments 

eachR'isindependentlyCioalkylandXis-OC(O)O-. InsomeembodimentseachR'is 

independentlyCiialkylandXis-OC(O)O-.InsomeembodimentseachR'isindependentlyC12 

alkylandXis-OC(O)O-.  

101251InsomeembodimentseachR'isindependentlystraight-chainC4-t2alkylandXis 

-OC(O)O-.InsomeembodimentseachR'isindependentlystraight-chainC6-12alkylandXis 

-OC(O)O-.InsomeembodimentseachR'isindependentlystraight-chainC4-1oalkylandXis 

-OC(O)O-.InsomeembodimentseachR'isindependentlystraight-chainC6-1oalkylandXis 
, S 

-OC(O)O-.InsomeembodimentseachRisindependentlystraight-chainCT-9alkylandXis 
, S -OC(O)O-.InsomeembodimentseachRisindependentlystraight-chainCT-salkylandXis 
, S -OC(O)O-.InsomeembodimentseachRisindependentlystraight-chainCS-9alkylandXis 

-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainC4alkylandXis 

-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainC5alkylandXis 

-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainC6alkylandXis 

-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainCTalkylandXis 

-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainCsalkylandXis 

-OC(O)O-. InsomeembodimentseachR'isindependentlystraight-chainC9alkylandXis 
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-OC(O)O-.InsomeembodimentseachR'isindependentlystraight-chainCS-12alkylandXis
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, S -OC(O)O-.InsomeembodimentseachRisindependentlystraight-chainCioalkylandXis 
, S -OC(O)O-.InsomeembodimentseachRisindependentlystraight-chainCiialkylandXis 
, S -OC(O)O-.InsomeembodimentseachRisindependentlystraight-chainC12alkylandXis 

-OC(O)O-.  

101261InsomeembodimentseachR'isindependentlyoptionallysubstitutedC4-12alkenyl.In 

someembodimentseachR'isindependentlyoptionallysubstitutedC6-12alkenyl. Income 

embodimentseachR' isindependentlyoptionallysubstitutedCS-12alkenyl. Income 

embodimentseachR' isindependentlyoptionallysubstitutedC4-1oalkenyl. Income 

embodimentseachR' isindependentlyoptionallysubstitutedC6-1oalkenyl. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC7-9alkenyl.Insomeembodiments 

eachR'isindependentlyoptionallysubstitutedCT-salkenyl.InsomeembodimentseachR, Sis 

'S independentlyoptionallysubstitutedCS-9alkenyl.InsomeembodimentseachRisindependently 
, S optionallysubstitutedC4alkenyl. InsomeembodimentseachRisindependentlyoptionally 

substitutedC5alkenyl.InsomeembodimentseachR'isindependentlyoptionallysubstitutedC6 

alkenyl.InsomeembodimentseachR'isindependentlyoptionallysubstitutedCTalkenyl.In 

someembodiments eachR'isindependentlyoptionallysubstitutedCsalkenyl. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC9alkenyl.Insomeembodiments 

eachR'isindependentlyoptionallysubstitutedCioalkenyl.InsomeembodimentseachR, Sis 

'S independentlyoptionallysubstitutedCitalkenyl.InsomeembodimentseachRisindependently 

101271InsomeembodimentseachR'isindependentlyC4-12alkenyl.Insomeembodimentseach 

R'isindependentlyC6-12alkenyl.InsomeembodimentseachRisindependentlyCs-12alkenyl.  

InsomeembodimentseachR'isindependentlyC4-toalkenyl.InsomeembodimentseachRis 

independentlyC6-loalkenyl. InsomeembodimentseachR'isindependentlyCT-9alkenyl.In 

someembodimentseachR'isindependentlyCT-salkenyl. InsomeembodimentseachR, Sis 

independentlyCs-9alkenyl.InsomeembodimentseachRisindependentlyC4alkenyl.Insome 

embodimentseachR'isindependentlyC5alkenyl. InsomeembodimentseachR'is 

independentlyC6alkenyl.InsomeembodimentseachRisindependentlyCTalkenyl.Insome 

embodimentseachR'isindependentlyCsalkenyl. InsomeembodimentseachR'is 

independentlyC9alkenyl.InsomeembodimentseachR'isindependentlyCmalkenyl.Insome 
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optionallysubstitutedC12alkenyl.



WO20221140238 PCTfLTS2O21/064312 

embodimentseachR'isindependentlyCitalkenyl. InsomeembodimentseachR'is 

independently@2alkenyl.  
, S 

101281InsomeembodimentseachRisindependentlystraight-chainC4-12alkenyl. Income 
embodimentseachR'isindependentlystraight-chainC6-12alkenyl.Insomeembodimentseach 

R'isindependentlystraight-chainCS-12alkenyl.InsomeembodimentseachR'isindependently 

straight-chainC4-1oalkenyl.InsomeembodimentseachR'isindependentlystraight-chainC6-1o 

alkenyl.InsomeembodimentseachR'isindependentlystraight-chainC7-9alkenyl.Insome 

embodimentseachR'isindependentlystraight-chainCT-salkenyl.Insomeembodimentseach 

R'isindependentlystraight-chainCS-9alkenyl.InsomeembodimentseachR'isindependently 

straight-chainC4alkenyl. InsomeembodimentseachR'isindependentlystraight-chainC5 
, S 

alkenyl. InsomeembodimentseachRisindependentlystraight-chainC6alkenyl. Income 
embodimentseachR'isindependentlystraight-chainC~alkenyl.InsomeembodimentseachR 

isindependentlystraight-chainCsalkenyl. InsomeembodimentseachR'isindependently 

straight-chainC9alkenyl. InsomeembodimentseachR'isindependentlystraight-chainCm 

alkenyl. InsomeembodimentseachR'isindependentlystraight-chainCitalkenyl. Income 

embodimentseachR'isindependentlystraight-chainC12alkenyl.  

101291InsomeembodimentseachR'isindependentlyoptionallysubstitutedC4-12alkynyl.In 

someembodimentseachR'isindependentlyoptionallysubstitutedC6-12alkynyl. Income 

embodimentseachR' isindependentlyoptionallysubstitutedCS-12 alkynyl. Income 

embodimentseachR' isindependentlyoptionallysubstitutedC6-1o alkynyl. Income 

embodimentseachR'isindependentlyoptionallysubstitutedCT-9alkynyl.Insomeembodiments 

eachR'isindependentlyoptionallysubstitutedC7-salkynyl.InsomeembodimentseachR, Sis 

'S independentlyoptionallysubstitutedCs-9alkynyl.InsomeembodimentseachRisindependently 
, S optionallysubstitutedC4alkynyl. InsomeembodimentseachRisindependentlyoptionally 

substitutedC5alkynyl.InsomeembodimentseachR'isindependentlyoptionallysubstitutedC6 

alkynyl.InsomeembodimentseachR'isindependentlyoptionallysubstitutedC7alkynyl.In 

someembodiments eachR'isindependentlyoptionallysubstitutedCsalkynyl. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC9alkynyl.Insomeembodiments 

eachR'isindependentlyoptionallysubstitutedCmalkynyl.InsomeembodimentseachR, S 

is 
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embodimentseachR' isindependentlyoptionallysubstitutedC4-1oalkynyl. Income
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'S independentlyoptionallysubstitutedCiialkynyl.InsomeembodimentseachRisindependently 

optionallysubstitutedC12alkynyl.  

101301InsomeembodimentseachR'isindependentlyC4-12alkynyl.Insomeembodimentseach 

isindependentlyC6-12alkynyl.InsomeembodimentseachR'S independentlyCS-12alkynyl.  

InsomeembodimentseachR'isindependentlyC4-1oalkynyl.InsomeembodimentseachR'S 

independentlyC6-1oalkynyl.InsomeembodimentseachR'isindependentlyC7-9alkynyl.In 

someembodimentseachR'isindependentlyC7-salkynyl. InsomeembodimentseachR, Sis 

'S independentlyCS-9alkynyl.InsomeembodimentseachRisindependentlyC4alkynyl.Insome 

embodimentseachR'isindependentlyC5alkynyl. InsomeembodimentseachR'is 
'S 

independentlyC6alkynyl.InsomeembodimentseachRisindependentlyCTalkynyl.Insome 
embodimentseachR'isindependentlyCsalkynyl. InsomeembodimentseachR'is 

independentlyC9alkynyl.InsomeembodimentseachR'isindependentlyCioalkynyl.Insome 

embodimentseachR'isindependentlyCiialkynyl. InsomeembodimentseachR'is 

independentlyC12alkynyl.  
, S 

101311InsomeembodimentseachRisindependentlystraight-chainC4-12alkynyl. Income 
embodimentseachR'isindependentlystraight-chainC6-12alkynyl.Insomeembodimentseach 

R'isindependentlystraight-chainCS-12alkynyl.InsomeembodimentseachR'isindependently 

straight-chainC4-1oalkynyl.InsomeembodimentseachR'isindependentlystraight-chainC6-1o 

alkynyl.InsomeembodimentseachR'isindependentlystraight-chainCT-9alkynyl.Insome 

embodimentseachR'isindependentlystraight-chainCT-salkynyl.Insomeembodimentseach 

, S straight-chainC4alkynyl. InsomeembodimentseachRisindependentlystraight-chainC5 
, S alkynyl. InsomeembodimentseachRisindependentlystraight-chainC6alkynyl. Income 

embodimentseachR'isindependentlystraight-chainCTalkynyl.InsomeembodimentseachR 

isindependentlystraight-chainCsalkynyl. InsomeembodimentseachR'isindependently 

straight-chainC9alkynyl. InsomeembodimentseachR'isindependentlystraight-chainCio 

alkynyl.InsomeembodimentseachR'isindependentlystraight-chainCtialkynyl.Insome 

embodimentseachR'isindependentlystraight-chainC12alkynyl.  

101321InsomeembodimentseachR'isindependentlyoptionallysubstitutedC4-12haloaliphatic.  

InsomeembodimentseachRisindependentlyoptionallysubstitutedC6-t2haloaliphatic.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedCs-12haloaliphatic. Income 
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embodimentseachR'isindependentlyoptionallysubstitutedC4-1ohaloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC6-1ohaloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC7-9haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC7-shaloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedCS-9haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC4haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC5haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC6haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC7haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedCshaloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC9haloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedCiohaloaliphatic. Income 

embodimentseachR'isindependentlyoptionallysubstitutedCiihaloaliphatic. Income 
S 

embodimentseachR'isindependentlyoptionallysubstitutedC12haloaliphatic.  

101331InsomeembodimentseachR'isindependentlyC4-12haloaliphatic.Insomeembodiments 

eachR'isindependentlyC6-t2haloaliphatic.InsomeembodimentseachR'isindependentlyCs
, S 

t2haloaliphatic.InsomeembodimentseachRisindependentlyC4-tohaloaliphatic.Insome 
S , S embodimentseachRisindependentlyC6-tohaloaliphatic. InsomeembodimentseachRis 

independentlyC7-9haloaliphatic. InsomeembodimentseachR'isindependentlyCa-s 

haloaliphatic. InsomeembodimentseachR'isindependentlyCS-9haloaliphatic. Income 

embodimentseachRisindependentlyC4haloaliphatic. InsomeembodimentseachR'is 
independentlyC5haloaliphatic.InsomeembodimentseachR'isindependentlyC6haloaliphatic.  

InsomeembodimentseachR'isindependentlyC~haloaliphatic.InsomeembodimentseachR 
isindependentlyCs 

haloaliphatic. InsomeembodimentseachR'isindependentlyC9 

haloaliphatic. InsomeembodimentseachR'isindependentlyCtohaloaliphatic. Income 
, S 

embodimentseachRisindependentlyCiihaloaliphatic. InsomeembodimentseachR'is 
S 

independentlyC12haloaliphatic.  

101341InsomeembodimentseachR'isindependentlystraight-chainC4-12haloaliphatic.Insome 

embodimentseachR'isindependentlystraight-chainC6-12haloaliphatic.Insomeembodiments 

eachR'isindependentlystraight-chainCs-12 S S 

independentlystraight-chainC4-1ohaloaliphatic.InsomeembodimentseachR'isindependently 
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straight-chainC6-lohaloaliphatic.InsomeembodimentseachR'isindependentlystraight-chain 

CT-9haloaliphatic. Insomeembodiments eachR'isindependentlystraight-chain 

haloaliphatic.InsomeembodimentseachR'isindependentlystraight-chainCS-9haloaliphatic.  

InsomeembodimentseachR'isindependentlystraight-chainC4haloaliphatic. Income 
S S 

embodimentseachRisindependentlystraight-chainC5haloaliphatic.Insomeembodiments 

eachR'isindependentlystraight-chainC6haloaliphatic. InsomeembodimentseachR'is 

independentlystraight-chainC7haloaliphatic.InsomeembodimentseachR'isindependently 

straight-chainCshaloaliphatic.InsomeembodimentseachR'isindependentlystraight-chainC9 
S 

haloaliphatic.InsomeembodimentseachR'isindependentlystraight-chainCtohaloaliphatic.In 

someembodiments eachR'isindependentlystraight-chainCiihaloaliphatic. Income 

embodimentseachR'isindependentlystraight-chainC12haloaliphatic.  

101351InsomeembodimentseachR'isindependentlyoptionallysubstitutedC4-12haloalkyl 

comprising1-7fluorineatoms. InsomeembodimentseachR'isindependentlyoptionally 

substitutedC4-12haloalkylcomprising1-5fluorineatoms. InsomeembodimentseachR, Sis 

independentlyoptionallysubstitutedC4-t2haloalkylcomprising1-3fluorineatoms. Income 
, S 

embodimentseachRisindependentlyoptionallysubstitutedC6-12haloalkylcomprising1-7 
fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedC6-12 

haloalkylcomprising1-5fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedC6-12haloalkylcomprising1-3fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCS-12haloalkylcomprising1-7fluorineatoms.Insome 

embodimentseachRisindependentlyoptionallysubstitutedCS-12haloalkylcomprising1-5 
fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedCs-12 

haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedC4-lohaloalkylcomprising1-7fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedC4-lohaloalkylcomprising1-5fluorineatoms.Insome 
, S 

embodimentseachRisindependentlyoptionallysubstitutedC4-1ohaloalkylcomprising1-3 
fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedC6-1o 

haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedC6-lohaloalkylcomprising1-5fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedC6-1ohaloalkylcomprising1-3fluorineatoms.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedC7-9haloalkylcomprising1-7 
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fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedCT-9 

haloalkylcomprising1-5fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedC7-9haloalkylcomprising1-3fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCr-shaloalkylcomprising1-7fluorineatoms.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedC7-shaloalkylcomprising1-5 

fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedCr-s 

haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedCS-9haloalkylcomprising1-7fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCS-9haloalkylcomprising1-5fluorineatoms.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedCS-9haloalkylcomprising1-3 

fluorineatoms. Insomeembodiments eachR, SisindependentlyoptionallysubstitutedC4 

haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedC4haloalkylcomprising1-5fluorineatoms.InsomeembodimentseachR 

isindependentlyoptionallysubstitutedC4haloalkylcomprising1-3fluorineatoms. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC5haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR, SisindependentlyoptionallysubstitutedC5haloalkyl 

comprising1-5fluorineatoms. InsomeembodimentseachR'isindependentlyoptionally 

substitutedC5haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'is 

independentlyoptionallysubstitutedC6haloalkylcomprising1-7fluorineatoms. Income 

atoms. InsomeembodimentseachR, SisindependentlyoptionallysubstitutedC6haloalkyl 

comprising1-3fluorineatoms. InsomeembodimentseachR'isindependentlyoptionally 

substitutedC~haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachR'is 

independentlyoptionallysubstitutedCThaloalkylcomprising1-5fluorineatoms. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC7haloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR, S 

isindependentlyoptionallysubstitutedCshaloalkyl 
comprising1-7fluorineatoms. InsomeembodimentseachR'isindependentlyoptionally 

substitutedCshaloalkylcomprising1-5fluorineatoms. InsomeembodimentseachR'is 

independentlyoptionallysubstitutedCshaloalkylcomprising1-3fluorineatoms. Income 

embodimentseachR'isindependentlyoptionallysubstitutedC9haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR, S 

15independentlyoptionallysubstitutedC9haloalkyl 
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comprising1-5fluorineatoms. InsomeembodimentseachR'isindependentlyoptionally 

substitutedC9haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'is 

independentlyoptionallysubstitutedCiohaloalkylcomprising1-7fluorineatoms. Income 

embodimentseachR'isindependentlyoptionallysubstitutedCmhaloalkylcomprising1-5 

fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedCio 

haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedCiihaloalkylcomprising1-7fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCiihaloalkylcomprising1-5fluorineatoms.Insome 

embodimentseachR'isindependentlyoptionallysubstitutedCiihaloalkylcomprising1-3 

fluorineatoms. InsomeembodimentseachR'isindependentlyoptionallysubstitutedC12 

haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachR'isindependently 

optionallysubstitutedC12haloalkylcomprising1-5fluorineatoms.Insomeembodimentseach 

R'isindependentlyoptionallysubstitutedCt2haloalkylcomprising1-3fluorineatoms.  

101361InsomeembodimentseachR'isindependentlyC4-12haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR, S 

15independentlyC4-12haloalkylcomprising1-5fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyC4-12haloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyC6-12haloalkylcomprising1-7fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyC6-12haloalkylcomprising1-5fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyC6-12haloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR, S 

atoms.InsomeembodimentseachR, S 

15independentlyCS-12haloalkylcomprising1-5fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyCS-12haloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyC4-1ohaloalkylcomprising1-7fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyC4-lohaloalkylcomprising1-5fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyC4-lohaloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyC6-1ohaloalkylcomprising1-7fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyC6-lohaloalkylcomprising1-5fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyC6-1ohaloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyCT-9haloalkylcomprising1-7fluorine 
atoms.InsomeembodimentseachR, S 

isindependentlyCT-9haloalkylcomprising1-5fluorine 
atoms.InsomeembodimentseachR, S 

15independentlyCT-9haloalkylcomprising1-3fluorine 
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atoms.InsomeembodimentseachR, SisindependentlyCT-shaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCT-shaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCT-shaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentseachR, S15independentlyCS-9haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCS-9haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCX-9haloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR'isindependentlyC4haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR'isindependentlyC4haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentseachR'isindependentlyC4haloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR'isindependentlyC5haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR'isindependentlyC5haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentseachR'isindependentlyC5haloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR'isindependentlyC6haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR'isindependentlyC6haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentseachR'isindependentlyC6haloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR'isindependentlyC~haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR'isindependentlyC~haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentseachR'isindependentlyC~haloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR'isindependentlyCshaloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR'isindependentlyCshaloalkylcomprising1-3fluorine 

atoms. InsomeembodimentseachR'isindependentlyC9haloalkylcomprising1-7fluorine 

atoms. InsomeembodimentseachR'isindependentlyC9haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentseachR'isindependentlyC9haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCiohaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCiohaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCiohaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCiihaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCiihaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentseachR, SisindependentlyCiihaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentseachR, SisindependentlyC12haloalkylcomprising1-7fluorine 
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atoms.InsomeembodimentseachR, SisindependentlyC12haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentseachR, S 

isindependentlyC12haloalkylcomprising1-3fluorine 

atoms.  

101371InsomeembodimentseachR'isindependentlystraight-chainC4-12haloalkylcomprising 

1-7fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainC4-12haloalkyl 

comprising1-5fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainC4

t2haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'isindependently 
, S straight-chainC6-12haloalkylcomprising1-7fluorineatoms.InsomeembodimentseachRis 

independently straight-chainC6-t2 haloalkyl comprising 1-5 fluorineatoms. In some 
, S 

embodimentseachRisindependentlystraight-chainC6-12haloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR'isindependentlystraight-chainCS-12haloalkylcomprising 

1-7fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainCS-12haloalkyl 

comprising1-5fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainCs

t2haloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'isindependently 
, S straight-chainC4-1ohaloalkylcomprising1-7fluorineatoms.InsomeembodimentseachRis 

independently straight-chainC4-tohaloalkyl comprising 1-5 fluorineatoms. In some 
, S 

embodimentseachRisindependentlystraight-chainC4-1ohaloalkylcomprising1-3fluorine 
atoms.InsomeembodimentseachR'isindependentlystraight-chainC6-1ohaloalkylcomprising 

1-7fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainC6-1ohaloalkyl 

tohaloalkylcomprising1-3fluorineatoms. InsomeembodimentseachR'isindependently 
, S straight-chainCT-9haloalkylcomprising1-7fluorineatoms.InsomeembodimentseachRis 

independentlystraight-chainC7-9haloalkylcomprising1-5fluorineatoms.Insomeembodiments 

eachR'isindependentlystraight-chainC7-9haloalkylcomprising1-3fluorineatoms.Insome 

embodimentseachR'isindependentlystraight-chainC7-shaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR'isindependentlystraight-chainCT-shaloalkylcomprising 

1-5fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainCT-shaloalkyl 

compnsing1-3fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainCs

9haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachR'isindependently 
, S straight-chainCs-9haloalkylcomprising1-5fluorineatoms. InsomeembodimentseachRis 

independentlystraight-chainCs-9haloalkylcomprising1-3fluorineatoms.Insomeembodiments 
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eachR'isindependentlystraight-chainC4haloalkylcomprising1-7fluorineatoms. Income 

embodimentseachR'isindependentlystraight-chainC4haloalkylcomprising1-5fluorineatoms.  

InsomeembodimentseachR'isindependentlystraight-chainC4haloalkylcomprising1-3 

fluorineatoms. InsomeembodimentseachR'isindependentlystraight-chainC5haloalkyl 

comprising1-7fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainC5 

haloalkylcomprising1-5fluorineatoms.InsomeembodimentseachR'isindependentlystraight

chainC5haloalkylcomprising1-3fluorineatoms.InsomeembodimentseachR'S independently 
, S straight-chainC6haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachRis 

independentlystraight-chainC6haloalkylcomprising1-5fluorineatoms.Insomeembodiments 

eachR'isindependentlystraight-chainC6haloalkylcomprising1-3fluorineatoms. Income 

embodimentseachR'isindependentlystraight-chainCThaloalkylcomprising1-7fluorineatoms.  

InsomeembodimentseachR'isindependentlystraight-chainC7haloalkylcomprising1-5 

fluorineatoms. InsomeembodimentseachR'isindependentlystraight-chainC7haloalkyl 

comprising1-3fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainCs 

haloalkylcomprising1-7fluorineatoms.InsomeembodimentseachR'isindependentlystraight

chainCshaloalkylcomprising1-5fluorineatoms.InsomeembodimentseachR'S independently 
, S straight-chainCshaloalkylcomprising1-3fluorineatoms. InsomeembodimentseachRis 

independentlystraight-chainC9haloalkylcomprising1-7fluorineatoms.Insomeembodiments 

eachR'isindependentlystraight-chainC9haloalkylcomprising1-5fluorineatoms. Income 

embodimentseachR'isindependentlystraight-chainC9haloalkylcomprising1-3fluorineatoms.  

isindependentlystraight-chainCiohaloalkylcomprising1-7 
fluorineatoms. InsomeembodimentseachR'isindependentlystraight-chainCtohaloalkyl 

comprising1-5fluorineatoms.InsomeembodimentseachR'isindependentlystraight-chainCio 

haloalkylcomprising1-3fluorineatoms.InsomeembodimentseachR'isindependentlystraight

chain ii haloalkylcomprising1-7fluorineatoms. InsomeembodimentseachR'is 

independentlystraight-chainCiihaloalkylcomprising1-5fluorineatoms.Insomeembodiments 

eachR'isindependentlystraight-chainCiihaloalkylcomprising1-3fluorineatoms.Insome 

embodimentseachR'isindependentlystraight-chainCt2haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentseachR'isindependentlystraight-chainCt2haloalkylcomprising 

1-5fluorineatoms.InsomeembodimentseachR'S independentlystraight-chainC12haloalkyl 

comprising1-3fluorineatoms.  
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101381InsomeembodimentseachR'isindependentlyoptionallysubstituted3-to12-membered 

cycloaliphatic.InsomeembodimentseachR'isindependentlyoptionallysubstituted3-to7

memberedcycloaliphatic.InsomeembodimentseachR'isindependentlyoptionallysubstituted 

cycloaliphatic. InsomeembodimentseachRisindependentlyoptionally 

substituted5-to7-memberedcycloaliphatic. InsomeembodimentseachR'isindependently 

optionallysubstituted6-to7-memberedcycloaliphatic. InsomeembodimentseachR'is 
'S 

independentlyoptionallysubstitutedcyclopentyl.InsomeembodimentseachRisindependently 
optionallysubstitutedcyclohexyl.InsomeembodimentseachR'isindependentlycyclohexyl 

substitutedwithWVInsomeembodimentseachR'S independentlycyclohexylsubstitutedwith 

a5-or6-memberedsaturatedpartiallyunsaturated orarylringhaving0-4heteroatoms 

independentlyselectedfromnitrogenoxygenorsulfurwhichisfurthersubstitutedwith-(CH2)o

2R. InsomeembodimentseachR'isindependentlycyclohexylsubstitutedwithcyclohexyl, 

whichisfurthersubstitutedwithC1-6aliphatic.InsomeembodimentseachR'isindependently 

optionallysubstitutedcycloheptyl.  

101391InsomeembodimentseachR'isindependentlyoptionallysubstituted7-to12-membered 

bridgedbicycliccomprising0-4heteroatomsindependentlyselectedfromnitrogenoxygenor 

sulfur.InsomeembodimentseachR, Sisindependentlyoptionallysubstituted1-adamantyl.In 

someembodimentseachR, Sisindependentlyoptionallysubstituted2-adamantyl. Income 
, S embodimentseachRisindependentlyoptionallysubstitutedsterolyl. Insomeembodiments 

eachR'isindependentlyoptionallysubstitutedcholesterolyl.InsomeembodimentseachR, S 

independentlyoptionallysubstitutedphenyl. InsomeembodimentseachR'isindependently 

phenylsubstitutedwithR 0 .InsomeembodimentseachR'isindependentlyphenylsubstituted 

withC1-6aliphatic.  

101401InsomeembodimentseachR'isindependentlyselectedfromthegroupconsistingof 
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101421AsdescribedaboveinsomeembodimentsofFormulaI'Rishydrogen 

oranoptionallysubstitutedgroupselectedfromC6-2oaliphatic,3-to12-memberedcycloaliphatic 

7-to12-memberedbridgedbicycliccomprising0-4heteroatomsindependentlyselectedfrom 

66 

0



WO20221140238 PCTfLTS2O21/064312 

nitrogenoxygenorsulfur,1-adamantyl,2-adamantylsterolylandphenyl.Insomeembodiments 

0 

I o~eJK 
0 

ofFormulaIRishydrogen, O~<R6 oranoptionallysubstitutedgroupselectedfromC6

20aliphaticC6-2ohaloaliphatica3- to7-memberedcycloaliphaticring,1-adamantyl,2-adamantyl, 

sterolylandphenyl.  

101431InsomeembodimentsofanyofFormulaeI'andIRishydrogenoranoptionally 

substitutedgroupselectedfromC6-2oaliphatic,3-to7-memberedcycloaliphatic1-adamantyl, 

0 

I 
0 

2-adamantylsterolylandphenyl.InsomeembodimentsRis 0 , oranoptionally 

substitutedgroupselectedfromC6-2oaliphatic,3-to7-memberedcycloaliphatic1-adamantyl, 

2-adamantylsterolylandphenyl.InsomeembodimentsRisanoptionallysubstitutedgroup 

selectedfromC6-20aliphatic,3- to7-memberedcycloaliphatic,1-adamantyl,2-adamantylsterolyl, 

0 

I 
0 

groupselectedfromC6-2oaliphatic,3-to7-memberedcycloaliphatic,1-adamantylandphenyl.In 

someembodimentsRisanoptionallysubstitutedgroupselectedfromC6-2oaliphaticand1

9 

0 

I OAK 

0 

101441InsomeembodimentsRishydrogen.InsomeembodimentsRis 

101451InsomeembodimentsRisoptionallysubstitutedC6-2oaliphatic.Insomeembodiments 

RisoptionallysubstitutedC6-12 S 

aliphatic.InsomeembodimentsRisoptionallysubstitutedCs-u 
aliphatic.InsomeembodimentsRisoptionallysubstitutedC9-1oaliphatic.Insomeembodiments 
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RisoptionallysubstitutedC6aliphatic. InsomeembodimentsRisoptionallysubstitutedC7 

aliphatic.InsomeembodimentsRisoptionallysubstitutedCsaliphatic.Insomeembodiments 

RisoptionallysubstitutedC9aliphatic.InsomeembodimentsRisoptionallysubstitutedCio 

aliphatic. InsomeembodimentsRisoptionallysubstitutedC15-2oaliphatic. Income 

embodimentsRisoptionallysubstitutedC15aliphatic.InsomeembodimentsRisoptionally 

substitutedCm S 

aliphatic.InsomeembodimentsRisoptionallysubstitutedCiTaliphatic.Insome 
embodimentsRisoptionallysubstitutedCixaliphatic.InsomeembodimentsRisoptionally 

substitutedC19aliphatic.InsomeembodimentsRisoptionallysubstitutedC2oaliphatic.  

101461InsomeembodimentsRisC6-2oaliphatic.InsomeembodimentsRisC6-12aliphatic.In 

someembodimentsRisCs-italiphatic. InsomeembodimentsRisC9-1oaliphatic. Income 
S 

embodimentsRisC6aliphatic.InsomeembodimentsRisC7aliphatic.Insomeembodiments 
RisCsaliphatic. InsomeembodimentsRisC9aliphatic. InsomeembodimentsRisCm 

aliphatic.InsomeembodimentsRisC15-2oaliphatic.InsomeembodimentsRisCiialiphatic.  

InsomeembodimentsRisCmaliphatic. InsomeembodimentsRisCiaaliphatic. Income 

embodimentsRisCisaliphatic.InsomeembodimentsRisC19aliphatic.Insomeembodiments 

RisC2oaliphatic.  

101471InsomeembodimentsRisstraight-chainC6-2oaliphatic. InsomeembodimentsRis 

straight-chainC6-12aliphatic.InsomeembodimentsRisstraight-chainCs-italiphatic.Insome 

embodimentsRisstraight-chainC9-1oaliphatic.InsomeembodimentsRisstraight-chainC6 

aliphatic.InsomeembodimentsRisstraight-chainCTaliphatic.InsomeembodimentsRis 
S 

embodimentsRisstraight-chainCmaliphatic.InsomeembodimentsRisstraight-chainC15-2o 
S 

aliphatic.InsomeembodimentsRisstraight-chainCiialiphatic.InsomeembodimentsRis 
S 

straight-chainC16aliphatic. InsomeembodimentsRisstraight-chainCiaaliphatic. Income 

embodimentsRisstraight-chainCisaliphatic. InsomeembodimentsRisstraight-chainC19 

aliphatic.InsomeembodimentsRisstraight-chainC2oaliphatic.  

[0148JInsomeembodimentsRisbranchedC6-2oaliphatic.InsomeembodimentsRisbranched 

C6-12aliphatic.InsomeembodimentsRisbranchedCs-italiphatic.InsomeembodimentsRis 

branchedC9-1oaliphatic.InsomeembodimentsRisbranchedC6aliphatic.Insomeembodiments 

RisbranchedC7aliphatic. InsomeembodimentsRisbranchedCsaliphatic. Income 

embodimentsRisbranchedC9aliphatic.InsomeembodimentsRisbranchedCmaliphatic.In 
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WO20221140238 PCTfLTS2O21/064312 

someembodimentsRisbranchedCt5-2oaliphatic. InsomeembodimentsRisbranchedC15 

aliphatic.InsomeembodimentsRisbranchedC16aliphatic.InsomeembodimentsRisbranched 

CiTaliphatic.InsomeembodimentsRisbranchedCixaliphatic.InsomeembodimentsRis 

branchedC19aliphatic.InsomeembodimentsRisbranchedC2o e 

aliphatic.  
101491InsomeembodimentsRisoptionallysubstitutedC6-2oalkyl.InsomeembodimentsRis 

optionallysubstitutedC6-12alkyl.InsomeembodimentsRisoptionallysubstitutedCs-tialkyl.  

InsomeembodimentsRisoptionallysubstitutedC9-1oalkyl. InsomeembodimentsRis 

optionallysubstitutedC6alkyl.InsomeembodimentsRisoptionallysubstitutedC7alkyl.In 

someembodimentsRisoptionallysubstitutedCxalkyl.InsomeembodimentsRisoptionally 

substitutedC9alkyl. InsomeembodimentsRisoptionallysubstitutedCioalkyl. Income 

embodimentsRisoptionallysubstitutedC15-2oalkyl. InsomeembodimentsRisoptionally 

substitutedC15alkyl. InsomeembodimentsRisoptionallysubstitutedC16alkyl. Income 

embodimentsRisoptionallysubstitutedCualkyl. InsomeembodimentsRisoptionally 

substitutedCixalkyl. InsomeembodimentsRisoptionallysubstitutedC19alkyl. Income 

embodimentsRisoptionallysubstitutedC2oalkyl.  

101501InsomeembodimentsRisC6-2oalkyl.InsomeembodimentsRisC6-12alkyl.Insome 

embodimentsRisCs-ualkyl.InsomeembodimentsRisC9-loalkyl.InsomeembodimentsR 

isC6alkyl.InsomeembodimentsRisC~alkyl.InsomeembodimentsRisCsalkyl.Insome 

embodimentsRisC9alkyl.InsomeembodimentsRisCioalkyl.InsomeembodimentsRis 

embodimentsRisCiTalkyl.InsomeembodimentsRisCisalkyl.InsomeembodimentsRis 

C19alkyl.InsomeembodimentsRisC2oalkyl.  

101511InsomeembodimentsRisstraight-chainC6-2oalkyl.InsomeembodimentsRisstraight
chainC6-12alkyl.InsomeembodimentsRisstraight-chainCs-ualkyl.InsomeembodimentsR 

isstraight-chainC9-1oalkyl. InsomeembodimentsRisstraight-chainC6alkyl. Income 

embodimentsRisstraight-chainCTalkyl.InsomeembodimentsRisstraight-chainCsalkyl.In 

someembodimentsRisstraight-chainC9alkyl.InsomeembodimentsRisstraight-chainCio 

alkyl.InsomeembodimentsRisstraight-chainC15-2oalkyl.InsomeembodimentsRisstraight

chainC15alkyl.InsomeembodimentsRisstraight-chainC16alkyl.InsomeembodimentsRis 

straight-chainCualkyl. InsomeembodimentsRisstraight-chainCisalkyl. Income 

embodimentsRisstraight-chainC19alkyl.InsomeembodimentsRisstraight-chainC2oalkyl.  
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101521InsomeembodimentsRisoptionallysubstitutedC6-2oalkenyl.InsomeembodimentsR 

isoptionallysubstitutedC6-12alkenyl. InsomeembodimentsRisoptionallysubstitutedCs-u 

alkenyl.InsomeembodimentsRisoptionallysubstitutedC9-uoalkenyl.Insomeembodiments 

RisoptionallysubstitutedC6alkenyl. InsomeembodimentsRisoptionallysubstitutedCT 

alkenyl.InsomeembodimentsRisoptionallysubstitutedCsalkenyl.InsomeembodimentsR 

isoptionallysubstitutedC9alkenyl.InsomeembodimentsRisoptionallysubstitutedCmalkenyl.  

InsomeembodimentsRisoptionallysubstitutedC15-2oalkenyl. InsomeembodimentsRis 

optionallysubstitutedCiialkenyl.InsomeembodimentsRisoptionallysubstitutedC16alkenyl.  

InsomeembodimentsRisoptionallysubstitutedCualkenyl. InsomeembodimentsRis 

optionallysubstitutedCusalkenyl.InsomeembodimentsRisoptionallysubstitutedC19alkenyl.  

InsomeembodimentsRisoptionallysubstitutedC2oalkenyl.  

101531InsomeembodimentsRisC6-2oalkenyl.InsomeembodimentsRisC6-12alkenyl.In 

someembodimentsRisCs-italkenyl. InsomeembodimentsRisC9-uoalkenyl. Income 

embodimentsRisC6alkenyl.InsomeembodimentsRisCTalkenyl.InsomeembodimentsR 

isCsalkenyl.InsomeembodimentsRisC9alkenyl.InsomeembodimentsRisCuoalkenyl.In 

someembodimentsRisC15-2oalkenyl. InsomeembodimentsRisC15alkenyl. Income 

embodimentsRisC16alkenyl.InsomeembodimentsRisCuTalkenyl.Insomeembodiments 

RisCusalkenyl.InsomeembodimentsRisC19alkenyl.InsomeembodimentsRisC2oalkenyl.  

[0154JInsomeembodimentsRisstraight-chainC6-2oalkenyl. InsomeembodimentsRis 

embodimentsRisstraight-chainC9-uoalkenyl. InsomeembodimentsRisstraight-chainC6 

alkenyl. InsomeembodimentsRisstraight-chainCTalkenyl. InsomeembodimentsRis 

straight-chainCsalkenyl. InsomeembodimentsRisstraight-chainC9alkenyl. Income 

embodimentsRisstraight-chainCmalkenyl.InsomeembodimentsRisstraight-chainC15-2o 

alkenyl. InsomeembodimentsRisstraight-chainC15alkenyl. InsomeembodimentsRis 

straight-chainC16alkenyl. InsomeembodimentsRisstraight-chainCuTalkenyl. Income 

embodimentsRisstraight-chainCusalkenyl. InsomeembodimentsRisstraight-chainC19 

alkenyl.InsomeembodimentsRisstraight-chainC2oalkenyl.  

101551InsomeembodimentsRisoptionallysubstitutedC6-2oalkynyl.InsomeembodimentsR 
isoptionallysubstitutedC6-12alkynyl. InsomeembodimentsRisoptionallysubstitutedCs-ut 

alkynyl.InsomeembodimentsRisoptionallysubstitutedC9-uoalkynyl.Insomeembodiments 
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RisoptionallysubstitutedC6alkynyl. InsomeembodimentsRisoptionallysubstitutedC7 

alkynyl.InsomeembodimentsRisoptionallysubstitutedCsalkynyl.InsomeembodimentsR 

isoptionallysubstitutedC9alkynyl.InsomeembodimentsRisoptionallysubstitutedCioalkynyl.  

InsomeembodimentsRisoptionallysubstitutedC15-20alkynyl. InsomeembodimentsRis 

optionallysubstitutedC15alkynyl.InsomeembodimentsRisoptionallysubstitutedC16alkynyl.  

InsomeembodimentsRisoptionallysubstitutedCualkynyl. InsomeembodimentsRis 

optionallysubstitutedCixalkynyl.InsomeembodimentsRisoptionallysubstitutedC19alkynyl.  

InsomeembodimentsRisoptionallysubstitutedC2oalkynyl.  

101561InsomeembodimentsRisC6-2oalkynyl.InsomeembodimentsRisC6-12alkynyl.In 

someembodimentsRisCs-tialkynyl. InsomeembodimentsRisC9-1oalkynyl. Income 

embodimentsRisC6alkynyl.InsomeembodimentsRisC7alkynyl.InsomeembodimentsR 

isCsalkynyl.InsomeembodimentsRisC9alkynyl.InsomeembodimentsRisCmalkynyl.In 

someembodimentsRisC15-2oalkynyl. InsomeembodimentsRisCiialkynyl. Income 

embodimentsRisCmalkynyl.InsomeembodimentsRisCualkynyl.Insomeembodiments 

RisCisalkynyl.InsomeembodimentsRisC19alkynyl.InsomeembodimentsRisC2oalkynyl.  

[0157JInsomeembodimentsRisstraight-chainC6-2oalkynyl. InsomeembodimentsRis 

straight-chainC6-12alkynyl.InsomeembodimentsRisstraight-chainCs-italkynyl.Insome 

embodimentsRisstraight-chainC9-toalkynyl. InsomeembodimentsRisstraight-chainC6 

alkynyl. InsomeembodimentsRisstraight-chainCTalkynyl. InsomeembodimentsRis 

embodimentsRisstraight-chainCtoalkynyl.InsomeembodimentsRisstraight-chainCt5-2o 

alkynyl. InsomeembodimentsRisstraight-chainCt5alkynyl. InsomeembodimentsRis 

straight-chainCt6alkynyl. InsomeembodimentsRisstraight-chainCiTalkynyl. Income 

embodimentsRisstraight-chainCisalkynyl. InsomeembodimentsRisstraight-chainCt9 

alkynyl.InsomeembodimentsRisstraight-chainC2oalkynyl.  
S 

101581Insomeembodiments RisoptionallysubstitutedC6-2o haloaliphatic. Income 

embodimentsRisoptionallysubstitutedC6-t2haloaliphatic. InsomeembodimentsRis 

optionallysubstitutedC6-tohaloaliphatic.InsomeembodimentsRisoptionallysubstitutedC6 

haloaliphatic. InsomeembodimentsRisoptionallysubstitutedCThaloaliphatic. Income 
S 

embodimentsRisoptionallysubstitutedCshaloaliphatic.InsomeembodimentsRisoptionally 

substitutedC9haloaliphatic.InsomeembodimentsRisoptionallysubstitutedCtohaloaliphatic.  
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InsomeembodimentsRisoptionallysubstitutedC15-2ohaloaliphatic.InsomeembodimentsR 

isoptionallysubstitutedC15haloaliphatic.InsomeembodimentsRisoptionallysubstitutedC16 
S 

haloaliphatic. InsomeembodimentsRisoptionallysubstitutedCiThaloaliphatic. Income 

embodimentsRisoptionallysubstitutedCtshaloaliphatic.InsomeembodimentsRisoptionally 

substitutedC19haloaliphatic.InsomeembodimentsRisoptionallysubstitutedC2ohaloaliphatic.  

101591InsomeembodimentsRisC6-2ohaloaliphatic. InsomeembodimentsRisC6-12 

haloaliphatic. InsomeembodimentsRisC6-1ohaloaliphatic. InsomeembodimentsRisC6 

haloaliphatic. InsomeembodimentsRisC7haloaliphatic. InsomeembodimentsRisCs 

haloaliphatic. InsomeembodimentsRisC9haloaliphatic. InsomeembodimentsRisCio 

haloaliphatic.InsomeembodimentsRisCt5-2ohaloaliphatic.InsomeembodimentsRisC15 

haloaliphatic. InsomeembodimentsRisC16haloaliphatic. InsomeembodimentsRisCu 

haloaliphatic. InsomeembodimentsRisCishaloaliphatic. InsomeembodimentsRisC19 

haloaliphatic.InsomeembodimentsRisC2ohaloaliphatic.  

101601InsomeembodimentsRisstraight-chainC6-2ohaloaliphatic.InsomeembodimentsRis 

straight-chainC6-12haloaliphatic.InsomeembodimentsRisstraight-chainC6-1ohaloaliphatic.  

InsomeembodimentsRisstraight-chainC6haloaliphatic.InsomeembodimentsRisstraight
chainC7haloaliphatic. InsomeembodimentsRisstraight-chainCs S 

haloaliphatic. Income 

embodimentsRisstraight-chainC9haloaliphatic.InsomeembodimentsRisstraight-chainCio 

haloaliphatic. InsomeembodimentsRisstraight-chainC15-2o haloaliphatic. Income 
S 

embodimentsRisstraight-chainC15haloaliphatic.InsomeembodimentsRisstraight-chainC16 

Risstraight-chainCishaloaliphatic.InsomeembodimentsRisstraight-chainC19haloaliphatic.  

InsomeembodimentsRisstraight-chainC20haloaliphatic.  

[0161JInsomeembodimentsRisoptionallysubstitutedC6-2ohaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-2ohaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-2ohaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-12haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-12haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-12haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-1ohaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6-1ohaloalkylcomprising1-5fluorine 
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haloaliphatic.InsomeembodimentsRisstraight-chainCiThaloaliphatic.Insomeembodiments
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atoms.InsomeembodimentsRisoptionallysubstitutedC6-1ohaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC6haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC7haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC7haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentsRisoptionallysubstitutedC7haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCshaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCshaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCshaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC9haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC9haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC9haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCiohaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCiohaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCiohaloalkylcomprising1-3fluorine 

atoms.  

101621InsomeembodimentsRisoptionallysubstitutedC15-2ohaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCt5-2ohaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC15haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC15haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC15haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC16haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC16haloalkylcomprising1-5fluorine 

atoms. InsomeembodimentsRisoptionallysubstitutedC16haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCuhaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCuhaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCuhaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCishaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedCishaloalkylcomprising1-5fluorine 
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atoms.InsomeembodimentsRisoptionallysubstitutedCixhaloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC19haloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC19haloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC19haloalkylcomprising1-3fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC2ohaloalkylcomprising1-7fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC2ohaloalkylcomprising1-5fluorine 

atoms.InsomeembodimentsRisoptionallysubstitutedC2ohaloalkylcomprising1-3fluorine 

atoms.  

101631InsomeembodimentsRisC6-2ohaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisC6-2ohaloalkylcomprising1-5fluorineatoms.InsomeembodimentsRisC6

20haloalkylcomprising1-3fluorineatoms.InsomeembodimentsRisC6-12haloalkylcomprising 

1-7fluorineatoms.InsomeembodimentsRisC6-12haloalkylcomprising1-5fluorineatoms.In 

someembodimentsRisC6-t2haloalkylcomprising1-3fluorineatoms.InsomeembodimentsR 

isC6-tohaloalkylcomprising1-7fluorineatoms. InsomeembodimentsRisC6-1ohaloalkyl 

comprising1-5fluorineatoms.InsomeembodimentsRisC6-1ohaloalkylcomprising1-3fluorine 

atoms. InsomeembodimentsRisC6haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisC6haloalkylcomprising1-5fluorineatoms.InsomeembodimentsRisC6 

haloalkylcomprising1-3fluorineatoms.InsomeembodimentsRisC7haloalkylcomprising1

7fluorineatoms.InsomeembodimentsRisCThaloalkylcomprising1-5fluorineatoms. In 

Cshaloalkylcomprising1-7fluorineatoms.InsomeembodimentsRisCshaloalkylcomprising 

1-5fluorineatoms.InsomeembodimentsRisCshaloalkylcomprising1-3fluorineatoms.In 

someembodimentsRisC9haloalkylcomprising1-7fluorineatoms.InsomeembodimentsRis 

C9haloalkylcomprising1-5fluorineatoms.InsomeembodimentsRisC9haloalkylcomprising 

1-3fluorineatoms.InsomeembodimentsRisCiohaloalkylcomprising1-7fluorineatoms.In 

someembodimentsRisCiohaloalkylcomprising1-5fluorineatoms.InsomeembodimentsR 

isCiohaloalkylcomprising1-3fluorineatoms.  

101641InsomeembodimentsRisCt5-2ohaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisC15-2ohaloalkylcomprising1-5fluorineatoms.InsomeembodimentsRis 

C15-2ohaloalkylcomprising1-3 S atoms. InsomeembodimentsRisC15haloalkyl 

compnsing1-7fluorineatoms.InsomeembodimentsRisC15haloalkylcomprising1-5fluorine 
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atoms. InsomeembodimentsRisC15haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisC16haloalkylcomprising1-7fluorineatoms.InsomeembodimentsRisC16 

haloalkylcomprising1-5fluorineatoms. InsomeembodimentsRisCt6haloalkylcomprising 

1-3fluorineatoms.InsomeembodimentsRisCuhaloalkylcomprising1-7fluorineatoms.In 

someembodimentsRisCiThaloalkylcomprising1-5fluorineatoms.InsomeembodimentsR 

isCuhaloalkylcomprising1-3fluorineatoms. InsomeembodimentsRisCixhaloalkyl 

comprising1-7fluorineatoms.InsomeembodimentsRisCishaloalkylcomprising1-5fluorine 

atoms. InsomeembodimentsRisCixhaloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisC19haloalkylcomprising1-7fluorineatoms.InsomeembodimentsRisC19 

haloalkylcomprising1-5fluorineatoms.InsomeembodimentsRisCt9haloalkylcomprising1

3fluorineatoms.InsomeembodimentsRisC2ohaloalkylcomprising1-7fluorineatoms.In 

someembodimentsRisC2ohaloalkylcomprising1-5fluorineatoms.InsomeembodimentsR 

isC2ohaloalkylcomprising1-3fluorineatoms.  

101651InsomeembodimentsRisstraight-chainC6-2ohaloalkylcomprising1-7fluorineatoms.  

InsomeembodimentsRisstraight-chainC6-2ohaloalkylcomprising1-5fluorineatoms.Insome 
S 

embodimentsRisstraight-chainC6-2ohaloalkylcomprising1-3fluonneatoms. Income 
S 

embodimentsRisstraight-chainC6-12haloalkylcomprising1-7fluonneatoms. Income 
S 

embodimentsRisstraight-chainC6-12haloalkylcomprising1-5fluonneatoms. Income 
S 

embodimentsRisstraight-chainC6-12haloalkylcomprising1-3fluonneatoms. Income 
S 

embodimentsRisstraight-chainC6-1ohaloalkylcomprising1-7fluonneatoms. Income 

embodimentsRisstraight-chainC6-1ohaloalkylcomprising1-5fluonneatoms. Income 
S 

embodimentsRisstraight-chainC6-1ohaloalkylcomprising1-3fluonneatoms. Income 

embodimentsRisstraight-chainC6haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chainC6haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chainC6haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chainCThaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chainC7haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chainCThaloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chainCshaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chainCshaloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chainCshaloalkylcomprising1-3fluorineatoms. Income 
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embodimentsRisstraight-chainC9haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chainC9haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chainC9haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chain iohaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chain iohaloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chainCiohaloalkylcomprising1-3fluorineatoms.  
S 

101661InsomeembodimentsRisstraight-chainC15-2ohaloalkylcomprising1-7fluonneatoms.  

InsomeembodimentsRisstraight-chainCt5-2ohaloalkylcomprising1-5fluorineatoms.Insome 

embodimentsRisstraight-chainC15-2ohaloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chain 15 haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chain 15 haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chain 15 haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chain 16 haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chainC16haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chain 16 haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chain 17 haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chain 17 haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chain 17 haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chain ishaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chain ishaloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chain 19 haloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chain 19 haloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chain 19 haloalkylcomprising1-3fluorineatoms. Income 

embodimentsRisstraight-chainC2ohaloalkylcomprising1-7fluorineatoms. Income 

embodimentsRisstraight-chainC2ohaloalkylcomprising1-5fluorineatoms. Income 

embodimentsRisstraight-chainC2ohaloalkylcomprising1-3fluorineatoms.  

101671InsomeembodimentsRisoptionallysubstituted3-to12-memberedcycloaliphatic.In 

someembodimentsRisoptionallysubstituted3-to7-memberedcycloaliphatic. Income 

embodimentsRisoptionallysubstituted4-to7-memberedcycloaliphatic.Insomeembodiments 

Risoptionallysubstituted5-to7-memberedcycloaliphatic.InsomeembodimentsRisoptionally 
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embodimentsRisstraight-chain ishaloalkylcomprising1-5fluorineatoms. Income
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substituted6-to7-memberedcycloaliphatic.InsomeembodimentsRisoptionallysubstituted 

cyclopentyl.InsomeembodimentsRisoptionallysubstitutedcyclohexyl.Insomeembodiments 

Risoptionallysubstitutedcycloheptyl.  

101681InsomeembodimentsRisoptionallysubstituted7-to12-memberedbridgedbicydlc 

comprising0-4heteroatomsindependentlyselectedfromnitrogenoxygenorsulfur. Income 

embodimentsRisoptionallysubstituted1-adamantyl. InsomeembodimentsRisoptionally 

substituted2-adamantyl. InsomeembodimentsRisoptionallysubstitutedsterolyl. Income 

embodimentsRisoptionallysubstitutedcholesterolyl.InsomeembodimentsRisoptionally 

substitutedphenyl.  

101691AsdescribedaboveinsomeembodimentsofanyofFormulaeI'andI,-L 3 -Ris 

9 

101701insomeembodimentsR'7. optionallysubstitutedC4-1oaliphaticorC4-to S 

haloaliphatic.In 

someembodimentsR 7 isoptionallysubstitutedC4-1oaliphatic. InsomeembodimentsR 7 is 

optionallysubstitutedC4-saliphatic. InsomeembodimentsB]isoptionallysubstitutedC4-6 

aliphatic.InsomeembodimentsR 7 isoptionallysubstitutedC4aliphatic.Insomeembodiments 

isoptionallysubstitutedC5aliphatic.InsomeembodimentsRP 7 . optionallysubstitutedC6 

aliphatic.InsomeembodimentsR'7isoptionallysubstitutedC7aliphatic.Insomeembodiments 

isoptionallysubstitutedCxaliphatic.InsomeembodimentsR' 7 ~ optionallysubstitutedC9 

[0171JInsomeembodimentsR T isoptionallysubstitutedC4-1ohaloaliphatic. Income 

embodimentsR 7 isoptionallysubstitutedC4-shaloaliphatic. InsomeembodimentsR'7is 

optionallysubstitutedC4-6haloaliphatic.InsomeembodimentsR'7. optionallysubstitutedC4 
S 

haloaliphatic. InsomeembodimentsR'7isoptionallysubstitutedC5haloaliphatic. Income 
S 

embodimentsB]isoptionallysubstitutedC6haloaliphatic.InsomeembodimentsB]isoptionally 

substitutedC7haloaliphatic.InsomeembodimentsB]isoptionallysubstitutedCshaloaliphatic.  
someembodimentsRP 7 . optionallysubstitutedC9 S P7.  

haloaliphatic.InsomeembodimentsRis 

optionallysubstitutedCiohaloaliphatic.  

[0172JInsomeembodimentsR 8 isoptionallysubstitutedC2-saliphaticorC2-shaloaliphatic.In 

someembodimentsR 8 isoptionallysubstitutedC2-xaliphatic. InsomeembodimentsR 8 is 

optionallysubstitutedC2-6aliphatic. InsomeembodimentsR 8 isoptionallysubstitutedC2-4 

77 

aliphatic.InsomeembodimentsB]isoptionallysubstitutedCioaliphatic.
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aliphatic.InsomeembodimentsR 8 isoptionallysubstitutedC2aliphatic.Insomeembodiments 

isoptionallysubstitutedC3aliphatic.InsomeembodimentsR8' optionallysubstitutedC4 

aliphatic.InsomeembodimentsR 8 isoptionallysubstitutedC5aliphatic.Insomeembodiments 

isoptionallysubstitutedC6aliphatic.InsomeembodimentsR8* optionallysubstitutedC7 

aliphatic.InsomeembodimentsBYisoptionallysubstitutedCsaliphatic.  
S 

101731Insomeembodiments R8 isoptionallysubstitutedC2-s haloaliphatic. Income 

embodimentsR 8 isoptionallysubstitutedC2-6haloaliphatic. InsomeembodimentsR 8 is 

optionallysubstitutedC2-4haloaliphatic.InsomeembodimentsR8' optionallysubstitutedC2 
S 

haloaliphatic. InsomeembodimentsR 8 isoptionallysubstitutedC3haloaliphatic. Income 
S 

embodimentsBYisoptionallysubstitutedC4haloaliphatic.InsomeembodimentsR 8 isoptionally 

substitutedC5haloaliphatic.InsomeembodimentsR 8 isoptionallysubstitutedC6haloaliphatic.  
InsomeembodimentsRisoptionallysubstitutedCT S 

haloaliphatic.InsomeembodimentsRis 

optionallysubstitutedCshaloaliphatic.  

101741Insomeembodimentspis0or1. Insomeembodimentspis0.Insomeembodimentsp 

isi.  

and 

FF 
F 

FF 

101761AsdescribedaboveinsomeembodimentsofFormulaI'R'ishydrogenoptionally 

substitutedphenyloptionallysubstituted3-to7-memberedcycloaliphaticoptionallysubstituted 

3-to7-memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfuroptionallysubstituted5-to6-memberedmonocyclicheteroarylcomprising1

4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuroptionallysubstituted8

to10-memberedbicyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfrom 

nitrogen oxygen andsulfur,-OR 2 ,-C(O)0R2 -C(O)SR2 -OC(O)R2 ,-OC(O)0R2 -CN 
, 
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[0175JInsomeembodiments-L 3 -Risselectedfromthegroupconsistingof
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-N(R2)2, -C(O)N(R2)2, -S(O)2N(R2 )2, -NR2C(O)R2 -OC(O)N(R2)2, -N(R2 )C(O)0R2 

y!q~2S(O)2R2 -NR2 C(O)N(R2 )2,-NR2 C(S)N(R2 )2,-NR2 C(NR2 )N(R2 )2,-NR2 C(CHIR2 )N(R2 )2, 

-N(0R2 )C(O)R2 ,-N(0R2 )S(O)2R2 -N(0R 2 )C(O)0R2 , -N(0R 2 )C(O)N(R2 )2,-N(0R2 )C(S)N(R2 )2, 

-N(0R2 )C(NR2 )N(R2 )2,-N(0R2 )C(CHR2 )N(R2 )2,-C(NR2 )N(R2 )2,-C(NR2 )R2 ,-C(O)N(R2 )0R2 

F?2 F?2 
I' 'I 

N 
F?2 

-C(R2 )N(R2 )2C(O)0R2 -CR2 (R3 )2,-OP(O)(0R 2 )2,or-P(O)(0R 2 )2;orR'is 0 0 , ora 

ringselectedfrom3-to7-memberedcycloaliphaticand3-to7-memberedheterocyclylcomprising 

1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur whereinthe 

cycloaliphaticorheterocyclylringisoptionallysubstitutedwith1-4R2or groups.  

101771InsomeembodimentsofFormulaIR'ishydrogena3-to7-memberedcycloaliphatic 

ringa3-to7-memberedheterocyclicringcomprising1-3heteroatomsindependentlyselected 

fromnitrogenoxygen andsulfur, -OR2 -C(O)0R2 , -C(O)SR2 -OC(O)R2 -OC(O)0R 2 

-CN, -N(R2)2, -C(O)N(R2)2, -NR2C(O)R2, -OC(O)N(R2)2, -N(R2 )C(O)0R2 -NR2S(O)2R2 

-NR2 C(O)N(R2 )2,-NR2 C(S)N(R2 )2,-NR2 C(NR2 )N(R2 )2,-NR2 C(CHIR2 )N(R2 )2,-N(0R2 )C(O)R2 

-N(0R2 )S(O)2R2 , -N(0R2 )C(O)0R2  -N(0R2 )C(O)N(R2 )2, -N(0R2)C(S)N(R2 )2, 

-N(0R2 )C(NR2 )N(R2 )2,-N(0R2 )C(CHR2 )N(R2 )2,-C(NR2 )N(R2 )2,-C(NR2 )R2 ,-C(O)N(R2 )0R2 

F?2 F?2  H 0 
I 0 N 0~ \ R2 

F?2  a N F 
F? F?3  I 0 <AN 

-C(R2 )N(R2 )2C(O)0R2  0 0 -CR2 (0R2 )R3 , LA F?3  , or0 H 
4 

101781InsomeembdimentsR'ishydrogenoptionallysubstitutedphenyloptionallysubstituted 

3-to7-memberedcycloaliphaticoptionallysubstituted3-to7-memberedheterocyclylcomprising 

1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuroptionallysubstituted 

5-to6-memberedmonocyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfrom 

nitrogen oxygen andsulfur optionallysubstituted8-to10-memberedbicyclicheteroaryl 

comprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur-OR 2 

-C(O)0R2 c(o)SR2 -OC(O)R2 ,-OC(O)0R2 -CN -N(R2 )2,-C(O)N(R 2 )2,- S(O)2N(R2)2, 

-NR2 C(O)R2 -OC(O)N(R 2 )2,-N(R2 )C(O)0R2 jq~2 S(O)2R2 -NR2 C(O)N(R2 )2,-NRC(S)N(R 2 )2, 

-NR2C(NR2)N(R2)2,-NR2 C(CHR2 )N(R2 )2,-N(0R2 )C(O)R2 ,-N(0R2 )S(O)2R2 , -N(0R2 )C(O)0R2 

-N(0R2 )C(O)N(R2 )2, -N(0R2 )C(S)N(R2)2, -N(OR2)C~3NR2)N(R2)2, -N(0R2 )C(CHRI)N(R 2 )2, 
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-C(NR2 )N(R2 )2,-C(NR2 )R2 -C(O)N(R2 )0R2 -C(R2 )N(R2 )2C(0)01(2,-CR 2 (R3 )2,-OP(O)(0R 2 )2, 

or-P(O)(0R2 )2.  

R2 F?2 
I 

N 
-V F?2 

101791Insomeembodiments is 0 0 S 

, oranngselectedfrom3-to7-membered 
cycloaliphaticand3-to7-memberedheterocyclylcomprising1-3heteroatomsindependently 

selectedfromnitrogenoxygenandsulfurwhereinthecycloaliphaticorheterocyclylringis 

optionallysubstitutedwith1-4R 2 orBgroups.  

F?2  F?2  H I 'I 0 F?2 F?2 '-V N N$. N N 0 ~AN 
A I 0 H F?3  , or 

[0180JInsomeembdimentsR'is 0 0 
, 

[0181JInsomeembdimentsR'ishydrogenoptionallysubstitutedphenyloptionallysubstituted 

5-to6-memberedmonocyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfrom 

nitrogen oxygen andsulfur optionallysubstituted8-to10-memberedbicyclicheteroaryl 

comprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur-OR 2 
, 

-C(O)0R2 C(O)SR2 -OC(O)R2 ,-OC(O)0R 2 -CN -N(R2 )2,-C(O)N(R 2 )2,- S(O)2N(R 2)2, , 
-NR2 C(O)R2 -OC(O)N(R 2 )2,-N(R2 )C(O)0R2 %4D~2S(O)2R 2 -NR2 C(O)N(R2 )2,-NR2 C(S)N(R2 )2, 

-NR2 C(NR2 )N(R2 )2,-NR2 C(CHR2 )N(R2 )2,-N(0R2 )C(O)R2 ,-N(0R2 )S(O)2R2 , -N(0R2 )C(O)0R2 

-C(NR2 )N(R2 )2,-C(NR2 )R2 -C(O)N(R2 )0R2 -C(R2 )N(R2 )2C(O)0R2 ,-CR2 (R3 )2,-OP(O)(0R 2 )2, 

F?2  F?2  H I' I 0 F?2  0 
-V N Nj.  

F?2  
a N 0 e$AN A I 0 H 

-P(O)(0R2 )2, o F?3  , or 
, 

9 

[0182JInsomeembodimentsR'S hydrogen.  

[0183JInsomeembodimentsR'isoptionallysubstitutedphenyl.InsomeembodimentsR'S 

phenylsubstitutedwithoneormore-OR 0 -C(O)N(R0 )2,orCiAalkyloptionallysubstitutedwith 

oneormore OH-0RC(O)NH2, C(O)NHR or-C(O)NR2.InsomeembodimentsR'S 

OS 

phenylsubstitutedwith-C(O)N(R 0 )2,whereinoneRisfurthersubstitutedwith-C(O)NH2.In 
someembodimentsRisphenylsubstitutedwithC1-4alkyl.  
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101841InsomeembodimentsR'isoptionallysubstituted3-to7-memberedcycloaliphatic.In 

someembodimentsRtisoptionallysubstituted4-to7-memberedcycloaliphatic. Income 
S 

embodimentsR'isoptionallysubstituted5-to6-memberedcycloaliphatic. Income 
S 

embodimentsR'isoptionallysubstituted3-memberedcycloaliphatic.InsomeembodimentsR' 

isoptionallysubstituted4-memberedcycloaliphatic. InsomeembodimentsR'isoptionally 

substituted5-memberedcycloaliphatic. InsomeembodimentsRte optionallysubstituted6

memberedcycloaliphatic. InsomeembodimentsR'isoptionallysubstituted7-membered 

cycloaliphatic. InsomeembodimentsRtisoptionallysubstitutedcyclopentyl. Income 

embodimentsR'isoptionallysubstitutedcyclohexyl. InsomeembodimentsR'isoptionally 

substitutedcycloheptyl.  

101851InsomeembodimentsR'isoptionallysubstituted3-to7-memberedheterocyclyl 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.Insome 

embodimentsR'S optionallysubstituted4-to7-memberedheterocyclylcomprising1-3 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR' 

isoptionallysubstituted5-to6-memberedheterocyclylcomprising1-3heteroatomsindependently 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionallysubstituted5

to6-memberedheterocyclylcomprising1-2heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfur.InsomeembodimentsR'S 5-to6-memberedheterocyclylcomprising1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfursubstitutedwithoneormore 

someembodimentsR'isoptionallysubstituted3-memberedheterocyclylcomprising 1 

heteroatomselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionally 

substituted4-memberedheterocyclylcomprising1heteroatomselectedfromnitrogenoxygen 

andsulfur. InsomeembodimentsR'isoptionallysubstituted5-memberedheterocyclyl 

comprising1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.Insome 

embodimentsR'isoptionallysubstituted5-memberedheterocyclylcomprising1-2heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfur. InsomeembodimentsR'is5

memberedheterocyclylcomprising1-2heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfursubstitutedwithoneormore-OR 0 0,C(O)N(R 0 )2,orCt-4alkyloptionally 

substitutedwithoneormore-OHor-OR. InsomeembodimentsR'isoptionallysubstituted5

memberedheterocyclylcomprising1heteroatomselectedfromnitrogenoxygenandsulfur. In 
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someembodimentsR'is5-memberedheterocyclylcomprising1heteroatomselectedfrom 

nitrogenoxygenandsulfursubstitutedwithoneormore-OR0, 0-C(O)N(R0 )2,orC1-4alkyl 

optionallysubstitutedwithoneormore-OHor-0R.InsomeembodimentsR'isoptionally 

substituted6-memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfrom 

nitrogenoxygenandsulfur. InsomeembodimentsR'isoptionallysubstituted6-membered 

heterocyclylcomprising1-2heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur. InsomeembodimentsR'is6-memberedheterocyclylcomprising1-2heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfursubstitutedwithoneormore-OR 0 0, 

-C(O)N(R0)2, orC1-4alkyloptionallysubstitutedwithoneormore-OHor-0R. Income 

embodimentsR'isoptionallysubstituted6-memberedheterocyclylcomprising1heteroatom 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'S 6-memberedheterocyclyl 

comprising1heteroatomselectedfromnitrogenoxygenandsulfursubstitutedwithoneormore 

-OR0 0,-C(O)N(R 0 )2,orC1-4alkyloptionallysubstitutedwithoneormore-OHor-0R.In 

someembodiments R'isoptionallysubstituted7-memberedheterocyclylcomprising1-3 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR' 

isoptionallysubstituted7-memberedheterocyclylcomprising1-2heteroatomsindependently 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionallysubstituted7

memberedheterocyclylcomprising1heteroatomselectedfromnitrogenoxygenandsulfur.In 

someembodimentsR'S anoptionallysubstitutedgroupselectedfrommorpholinylpyrrolidinyl, 

optionallysubstitutedmorpholinyl. InsomeembodimentsR'isoptionallysubstituted 

pyrrolidinyl. InsomeembodimentsR'S optionallysubstitutedthiomorpholinyl. Income 

embodimentsR'isanoptionallysubstitutedpiperidinyl.InsomeembodimentsR'isoptionally 

substitutedpiperazinyl.InsomeembodimentsR'S optionallysubstitutedimidazolidinyl.  

101861InsomeembodimentsR'isoptionallysubstituted5-to6-memberedmonocyclic 

heteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.  

InsomeembodimentsR'S optionallysubstituted5-memberedmonocyclicheteroarylcomprising 

1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.Insomeembodiments 

R'isoptionallysubstituted5-memberedmonocyclicheteroarylcomprising1-3heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionally 

substituted5-memberedmonocyclicheteroarylcomprising1-2heteroatomsindependently 
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thiomorpholinylpiperidinylpiperazinylandimidazolidinyl. InsomeembodimentsR'is
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selectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionallysubstituted5

memberedmonocyclicheteroarylcomprising1heteroatomselectedfromnitrogenoxygenand 

sulfur. InsomeembodimentsR'S optionallysubstituted6-memberedmonocyclicheteroaryl 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.Insome 

embodimentsR'isoptionallysubstituted6-memberedmonocyclicheteroarylcomprising1-2 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR' 

isoptionallysubstituted6-memberedmonocyclicheteroarylcomprising1heteroatomselected 

fromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionallysubstitutedpyridinyl 

ortriazolyl.InsomeembodimentsR'isoptionallysubstitutedpyridinyl.Insomeembodiments 

R'isoptionallysubstitutedtriazolyl.  

101871InsomeembodimentsR'isoptionallysubstituted8-to10-memberedbicyclicheteroaryl 

compnsing1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.Insome 

embodimentsR'S optionallysubstituted8-memberedbicyclicheteroarylcomprising1-4 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR' 

is optionally substituted 8-memberedbicyclic heteroaryl comprising 1-3 heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionally 

substituted8-memberedbicyclicheteroarylcomprising1-2heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionallysubstituted8-membered 

bicyclicheteroarylcomprising1heteroatomselectedfromnitrogenoxygenandsulfur.Insome 

embodimentsR1* optionallysubstituted9-memberedbicyclicheteroarylcomprising1-4 

is9-memberedbicyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfrom 

nitrogenoxygenandsulfursubstitutedwithoneormore-OR 0 , -C(O)N(R 0 )2,orC1-4alkyl 

optionallysubstitutedwithoneormore-OHor-0R.InsomeembodimentsR'isoptionally 

substituted9-memberedbicyclicheteroarylcomprising1-3heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionallysubstituted9-membered 

bicyclicheteroarylcomprising1-2heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur. InsomeembodimentsR'isoptionallysubstituted9-memberedbicyclicheteroaryl 

comprising1heteroatomselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'S 

optionallysubstituted10-memberedbicyclicheteroarylcomprising1-4heteroatomsindependently 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'S optionallysubstituted10
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heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'
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memberedbicyclicheteroarylcomprising1-3heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfur. InsomeembodimentsR'isoptionallysubstitutedlO-memberedbicyclic 

heteroarylcomprising1-2heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.  

InsomeembodimentsR1* optionallysubstituted10-memberedbicyclicheteroarylcomprising1 

heteroatomselectedfromnitrogenoxygenandsulfur.InsomeembodimentsR'isoptionally 

substitutedindazolyl.  

101881Insomeembodiments R'is-OR2 -OC(O)0R2 -C(O)0R2 , -C(O)SR2 

-C(O)N(R2 )2,- S(O)2N(R2 )2,-NR2 C(O)R2 ,-NR2 S(O)2R2 -NR2 C(O)N(R2 )2,-NR2 C(S)N(R2 )2, 

-NR2 C(NR2 )N(R2 )2,or-CR2 (0R2 )R3 .InsomeembodimentseachR'S independently-C(O)0R 2 

C(O)SR2 ,-N(R2 )2, -C(O)N(R2)2, -S(O)2N(R2)2, -NR2C(O)R2, or -CR2(R3)2. In some 

F?2  F?2  H 
I 

~.N N% 0 

F?2  F?3 N 0 
I 

embodimentsR'is-CR 2 (R3 )2, 0 0 or F?3  . InsomeembodimentsR' 

isoptionallysubstituted3-to7-memberedheterocyclylcomprising1-3heteroatomsindependently 

selectedfromnitrogenoxygenandsulfur-OR 2 ,or-CR2 (R3 )2. InsomeembodimentsR'S 

-OR2 ,-CR2 (R3 )2,or3-to7-memberedheterocyclylcomprising1-3heteroatomsindependently 

selectedfromnitrogenoxygenandsulfurwhereintheheterocyclylringisoptionallysubstituted 

with1-4R2 orR3 groups.  

sAl
0 N 

101891InsomeembodimentsR'is-OR 2 -CR2 (R3 )2,or H , InsomeembodimentsR' 
0 H H 

NH NH 

Yr Yr/u 
F?2  0 

is-OR2 ,-CR2 (R3 )2,F?2  or . InsomeembodimentsR'is-OR 2 .Insome 

embodimentsR'is-OC(O)0R 2 .InsomeembodimentsR'S -C(O)0R2 .Insomeembodiments 

is-C(O)SR2 .InsomeembodimentsRis-N(R 2 )2.InsomeembodimentsR'S -C(O)N(R2)2.  

InsomeembodimentsR'is-S(O)2N(R 2 )2.InsomeembodimentsR'S -NR2 C(O)R2 .Insome 

embodimentsR'is-NR 2 S(O)2R2 . InsomeembodimentsR'is-NR 2 C(O)N(R2 )2. Income 

embodimentsR'is-NR 2 C(S)N(R2 )2.InsomeembodimentsR'is-NR 2 C(NR2 )N(R2 )2.Insome 
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R2 
I 'I 

N 
'-V 

embodimentsR'S 0 4 someembodiments is-CR2 (R3 )2. Jflsome 

embodimentsR'is-CR 2 (0R2 )R3 .InsomeembodimentsR'is A4 unsomeembodimentsR' 

H 
ON%< R2 0 

N 

R3 N 0 
I N 

is InsomeembodimentsR'S 0 H 4 InsomeembodimentsR'is 

0 H 0 H 
NH NH 

0 0 InsomeembodimentsR'is 0 0 

101901InsomeembodimentsR1* selectedfromthegroupconsistingof 

H 

OH Oz< 

HOXHO-p and HN 0 

[0191JAsdescribedaboveinsomeembodimentsofFormulaI' eachR2 isindependently 

hydrogenoxo,-CN,-N02-OR 4 -S(O)2R 4 -S(O)2N(R4 )2,-(CH2)n-R 4 oranoptionallysubstituted 

groupselectedfromC1-6aliphaticphenyl,3-to7-memberedcycloaliphatic,5-to6-membered 

andsulfurand3-to7-memberedheterocyclylcomprising1-3heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfurortwooccurrencesofR 2 takentogetherwiththeatom(s)to 

whichtheyareattachedformanoptionallysubstituted4-to7-memberedheterocyclylcomprising 

0-1additionalheteroatomselectedfromnitrogenoxygenandsulfur.  

[0192JInsomeembodimentsofFormulaIeachR 2 isindependentlyhydrogen,-CN,-N02-OR 4 

-S(O)2R4 -S(O)2N(R 4 )2,-(CH2)n-R 4 oranoptionallysubstitutedgroupselectedfromC1-6 
S S 

aliphatica3-to7-memberedcycloaliphaticnnganda3-to7-memberedheterocyclicnng 
comprising1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfurortwo 

occurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattachedformanoptionally 
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substituted4-to7-memberedheterocyclicringcomprising0-1additionalheteroatomselected 

fromnitrogenoxygenandsulfur.  
101931InsomeembodimentseachR 2 isindependentlyhydrogen oxo,-CN-N02 -OR4 

, , 

-S(O)2R4 -S(O)2N(R 4 )2,-(CH2)n-R 4 oranoptionallysubstitutedgroupselectedfromphenyl,3-to 

7-memberedcycloaliphatic,5-to6-memberedmonocyclicheteroarylcomprising1-4heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfurand3-to7-memberedheterocyclyl 

comprising1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfurortwo 

occurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattachedformanoptionally 

substituted4-to7-memberedheterocyclylcomprising0-1additionalheteroatomselectedfrom 

nitrogenoxygenandsulfur.  

101941InsomeembodimentseachR 2 isindependentlyhydrogenoxo,-(CH2)n-R 4 oran 

optionallysubstitutedgroupselectedfromphenyland5-to6-memberedmonocyclicheteroaryl 

comprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur~ortwo 

occurrencesofR 2 takentogetherwiththeatom(s)towhichtheyareattachedformoptionally 

substituted4-to7-memberedheterocyclylcomprising0-1additionalheteroatomselectedfrom 

nitrogenoxygenandsulfur.InsomeembodimentseachR2' independentlyhydrogenoxoor 

anoptionallysubstitutedgroupselectedfromC1-6aliphaticphenyland5-to6-membered 

monocyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygen 

andsulfurortwooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattached 

selectedfromnitrogenoxygenandsulfur.  

[0195JInsomeembodimentseachR 2 isindependentlyhydrogenoxo,-(CH2)n-R 4 oroptionally 

substitutedC1-6aliphatic. InsomeembodimentseachR 2 isindependentlyhydrogenoxo 

or-(CH2)n-R4 

[0196JInsomeembodimentseachR 2 ishydrogen.InsomeembodimentseachR 2 '-CN.  

[0197JInsomeembodimentseachR 2 isindependently-(CH2)n-R 4 .Insomeembodimentseach 

isindependently-(CH2)-R 4 ,-(CH2)2-R4 ,or-(CH2)3-R 4 . InsomeembodimentseachR 2 ' 

independently -(CH2)2-R 4 or -(CH2)3-R4. In some embodiments, each R2 is 

independently-(CH2)-R 4 .InsomeembodimentseachR 2 isindependently-(CH2)2-R 4 .Insome 

embodimentseachR 2 isindependently-(CH2)3-R 4 . InsomeembodimentseachR 2 is 

independently-(CH2)4-R 4 
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101981InsomeembodimentseachR 2 isindependentlyoptionallysubstitutedCt-6aliphatic.In 

someembodimentseachR 2 isindependentlyoptionallysubstitutedCt-4aliphatic. Income 

embodimentseachR 2 isindependentlyoptionallysubstitutedCialiphatic.Insomeembodiments 

eachR2 isindependentlyoptionallysubstitutedC2aliphatic.InsomeembodimentseachRis 

independentlyoptionallysubstitutedC3aliphatic.InsomeembodimentseachR 2 'independently 

optionallysubstitutedC4aliphatic.InsomeembodimentseachR 2 ' independentlyoptionally 

substitutedC5aliphatic.InsomeembodimentseachR 2 isindependentlyoptionallysubstitutedC6 

aliphatic.InsomeembodimentseachR 2 ismethyl.InsomeembodimentseachR 2 isethyl.  

101991InsomeembodimentseachPSisindependentlyoptionallysubstitutedphenyl.Insome 

embodimentseach10isindependentlyphenylsubstitutedwithoneormore-OR 0 , -C(O)N(R 0)2, 

orC1-4alkyloptionallysubstitutedwithoneormore-OHor-0R.InsomeembodimentsR 2 ' 

phenylsubstitutedwithC1-4alkyl.  

102001InsomeembodimentseachR 2 isindependentlyoptionallysubstituted5-to6-membered 

monocyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygen 

andsulfur.InsomeembodimentseachR 2 isindependentlyoptionallysubstituted5-membered 

monocyclicheteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygen 

andsulfur.InsomeembodimentseachR 2 isindependentlyoptionallysubstituted5-membered 

monocyclicheteroarylcomprising1-3heteroatomsindependentlyselectedfromnitrogenoxygen 

andsulfur.InsomeembodimentseachR 2 isindependentlyoptionallysubstituted5-membered 

andsulfur.InsomeembodimentseachR 2 isindependentlyoptionallysubstituted5-membered 

monocyclicheteroarylcomprising1heteroatomselectedfromnitrogenoxygenandsulfur.In 

someembodimentseachR 2 isindependentlyoptionallysubstituted6-memberedmonocyclic 

heteroarylcomprising1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.  

InsomeembodimentseachR 2 isindependentlyoptionallysubstituted6-memberedmonocyclic 

heteroarylcomprising1-2heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur.  

InsomeembodimentseachR 2 isindependentlyoptionallysubstituted6-memberedmonocyclic 

heteroarylcomprising1heteroatomselectedfromnitrogen oxygen andsulfur. Income 

embodimentseachR 2 isindependentlyoptionallysubstitutedpyridinyl.  

102011InsomeembodimentstwooccurrencesofR 2 takentogetherwiththeatom(s)towhich 

theyareattachedformoptionallysubstituted4-to7-memberedheterocyclylcomprising0-1 
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additionalheteroatomselectedfromnitrogenoxygenandsulfur. Insomeembodimentstwo 

occurrencesofR 2 takentogetherwiththeatom(s)towhichtheyareattachedformoptionally 

substituted5-to6-memberedheterocyclylcomprising0-1additionalheteroatomselectedfrom 

nitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 2 takentogetherwith 

theatom(s)towhichtheyareattachedform5-to6-memberedheterocyclylcomprising0-1 

additionalheteroatomselectedfromnitrogenoxygenandsulfursubstitutedwithoneormore

OR0 -C(O)N(R0 )2,orCt-4alkyloptionallysubstitutedwithoneormore-OHor-0R.Insome 

embodimentstwooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattached 

formoptionallysubstituted4-memberedheterocyclylcomprising0additionalheteroatomselected 

fromnitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 2 ,takentogether 

withtheatom(s)towhichtheyareattachedformoptionallysubstituted5-memberedheterocyclyl 

compnsing0-1additionalheteroatomselectedfromnitrogenoxygenandsulfur. Income 

embodimentstwooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattached 

formoptionallysubstituted6-memberedheterocyclylcomprising0-1additionalheteroatom 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 2 taken 

togetherwiththeatom(s)towhichtheyareattachedform6-memberedheterocyclylcomprising 

0-1additionalheteroatomselectedfromnitrogenoxygenandsulfursubstitutedwithoneormore 

-OR0 ,-C(O)N(R 0 )2,orCt-4alkyloptionallysubstitutedwithoneormore-OHor-0R.Insome 

embodimentstwooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattached 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 2 taken 

togetherwiththeatom(s)towhichtheyareattachedformoptionallysubstitutedpiperazinyl.  

102021AsdescribedaboveinsomeembodimentsofanyofFormulaeI'andIeachR 3 is 

independently-(CH2)n-R 4 ortwooccurrencesofR 3 ,takentogetherwiththeatom(s)towhichthey 

areattachedformoptionallysubstituted5-to6-memberedheterocyclylcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur.  

[0203JInsomeembodimentseachR 3 isindependently-(CH2)n-R 4 .Insomeembodimentseach 

RIisindependentlyR 4 . InsomeembodimentseachR 3 isindependently-(CH2)-R 4 . Income 

embodimentseachR 3 isindependently-(CH2)2-R 4 . InsomeembodimentseachR 3 is 

independently-(CH2)3-R 4 .InsomeembodimentseachR 3 isindependently-(CH2)4-R 4 .  
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102041InsomeembodimentstwooccurrencesofR 3 takentogetherwiththeatom(s)towhich 

theyareattachedformoptionallysubstituted5-to6-memberedheterocyclylcomprising0-1 

additionalheteroatomselectedfromnitrogenoxygenandsulfur. Insomeembodimentstwo 

occurrencesofR 3 takentogetherwiththeatom(s)towhichtheyareattachedformoptionally 

substituted5-memberedheterocyclylcomprising0-1additionalheteroatomselectedfrom 

nitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 3 takentogetherwith 

theatom(s)towhichtheyareattachedformoptionallysubstituted6-memberedheterocyclyl 

comprising0-1additionalheteroatomselectedfromnitrogenoxygenandsulfur.  

102051AsdescribedaboveinsomeembodimentsofanyofFormulaeI'andIeachR 4 is 

independentlyhydrogen,-OR 5 -N(R5 )2,-OC(O)R 5 ,-OC(O)0R 5 -CN,-C(O)N(R 5 )2,-NR5 C(O)R5 

-OC(O)N(R5)2, -N(R5)C(O)0R5  -NWS(O)2R 5  -NR5C(O)N(R5)2, -NWC(S)N(R 5)2, 

R5 
I 

N 
-V 

4.  -NR5C(NR5)N(R5)2,or 0 0 4 InsomeembodimentseachRisindependently-OR 5 

or-N(R5 )2.  

102061InsomeembodimentseachR 4 ~ hydrogen. Insomeembodimentseach is 

independently-OR 5 . InsomeembodimentseachR 4 isindependently-N(R 5 )2. Income 

embodimentseachR 4 isindependently-C(O)N(R 5 )2. InsomeembodimentseachR 4 is 

independently-NR 5 C(O)R5 .InsomeembodimentseachR 4 ~ independently-NR 5C(S)N(R5 )2.  

I 

InsomeembodimentseachR 4 ~ independently 0 

[0207JAsdescribedaboveinsomeembodimentsofanyofFormulaeI'andIeachR 5 is 

independentlyhydrogenoroptionallysubstitutedC1-6aliphatic~ortwooccurrencesofR 5 taken 

togetherwiththeatom(s)towhichtheyareattachedformoptionallysubstituted4-to7-membered 

heterocyclylcomprising0-1additionalheteroatomselectedfromnitrogenoxygenandsulfur.  

[0208JInsomeembodimentseachR 5 ishydrogen.  

[0209JInsomeembodimentseachR 5 isindependentlyoptionallysubstitutedCt-6aliphatic.In 

someembodimentseachR 5 isindependentlyoptionallysubstitutedCt-4aliphatic. Income 

embodimentseachR 5 isindependentlyoptionallysubstitutedCialiphatic.Insomeembodiments 
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eachR5 isindependentlyoptionallysubstitutedC2aliphatic.InsomeembodimentseachR5.  

independentlyoptionallysubstitutedC3aliphatic.InsomeembodimentseachR5. independently 

optionallysubstitutedC4aliphatic.InsomeembodimentseachR5. independentlyoptionally 

substitutedCsaliphatic.InsomeembodimentseachR 5 isindependentlyoptionallysubstitutedC6 

aliphatic.InsomeembodimentseachR 5 ismethyl.InsomeembodimentseachR 5 isethyl.  

102101InsomeembodimentstwooccurrencesofR 5 takentogetherwiththeatom(s)towhich 

theyareattachedformoptionallysubstituted4-to7-memberedheterocyclylcomprising0-1 

additionalheteroatomselectedfromnitrogenoxygenandsulfur. Insomeembodimentstwo 

occurrencesofR 5 takentogetherwiththeatom(s)towhichtheyareattachedformoptionally 

substituted5-to6-memberedheterocyclylcomprising0-1additionalheteroatomselectedfrom 

nitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 5 takentogetherwith 

theatom(s)towhichtheyareattachedformoptionallysubstituted4-memberedheterocyclyl 

comprising0additionalheteroatomselectedfromnitrogen oxygenandsulfur. Income 

embodimentstwooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyareattached 

formoptionallysubstituted5-memberedheterocyclylcomprising0-1additionalheteroatom 

selectedfromnitrogenoxygenandsulfur.InsomeembodimentstwooccurrencesofR 5 taken 

togetherwiththeatom(s)towhichtheyareattachedformoptionallysubstituted6-membered 

heterocyclylcomprising0-1additionalheteroatomselectedfromnitrogenoxygenandsulfur.In 

someembodimentstwooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyare 

102111AsdescribedaboveinsomeembodimentsofanyofFormulaeI'andIeachR 6 is 
S 

independentlyC4-12aliphatic.InsomeembodimentseachR 6 isindependentlyC4-xaliphatic.In 

someembodimentseachPSisindependentlyC6-12aliphatic.InsomeembodimentseachRis 
S 

independentlyC4aliphatic.InsomeembodimentseachR 6 isindependentlyCsaliphatic.Insome 

embodimentseachPSisindependentlyC6aliphatic. InsomeembodimentseachR 6 is 
S 

independentlyCTaliphatic.InsomeembodimentseachR 6 isindependentlyCsaliphatic.Insome 

embodimentseachR 6 isindependentlyC9aliphatic. InsomeembodimentseachR 6 is 

independentlyCmaliphatic.InsomeembodimentseachRisindependentlyCiialiphatic.In 

someembodimentseachRisindependentlyCt2aliphatic.  

102121AsdescribedaboveinsomeembodimentsofanyofFormulaeI'andIeachnis 

independently0to4.Insomeembodimentseachnisindependently1to4.Insomeembodiments 
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eachnisindependently1to3. Insomeembodimentseachnisindependently2or3. Income 

embodimentseachnis0.Insomeembodimentseachnis1. Insomeembodimentseachnis2.  

Insomeembodimentseachnis3.Insomeembodimentseachnis4.  

102131InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaI-a: 

N' 
0 

~.-K 
L2 0 

I 0 
N1  N ~1~' >2 0 N L 

I-a 

oritsN-oxideorasaltthereofwhereineachofRRR',L',L 2 isasdefinedaboveforany 

ofFormulaeI'andIanddescribedinclassesandsubclassesaboveandhereinbothsinglyandin 

combination.  
9 

102141InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaI-b.  

L2 0 N' 

N1  I 
~L1~N~L2~0>L3 R 

0 

I-b 

oritsN-oxideorasaltthereofwhereineachofRRR',L',L 2 isasdefinedaboveforany 

combination.  
9 

[0215JInsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaI-c.  

~-K 
L2 0 

I 
N~L1~N~L2~ 0 o~-N 

0 

I-c 

oritsN-oxideorasaltthereofwhereineachofRRR',L',L 2 isasdefinedaboveforany 

ofFormulaeI'andIanddescribedinclassesandsubclassesaboveandhereinbothsinglyandin 

combination.  
9 

102161InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaI-d.  

91 

ofFormulaeI'andIanddescribedinclassesandsubclassesaboveandhereinbothsinglyandin



WO20221140238 PCTfLTS2O21/064312 

RI 
a-, 

I0 
.%m 1 ~ N~ 0 

L 

I-d 

oritsN-oxideorasaltthereofwhereineachofR'R',L',L 2 ,L3. asdefinedaboveforanyof 

FormulaeI'andIanddescribedinclassesandsubclassesaboveandhereinbothsinglyandin 

combination.  

102171InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaJ-e: 

0 ½ 
0 

R1  1 NN x 
L1 >2 

I-e 

oritsN-oxideorapharmaceuticallyacceptablesaltthereofwhereineachofR, and 

xisasdefinedaboveforanyofFormulaeIandIanddescribedinclassesandsubclassesabove 
andhereinbothsinglyandincombination.  

0 [0218JInsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaJ-e-z: 

0 
-K 

L2 0 

R1  N NL< KL20~ 

I-e-i 

oritsN-oxideorapharmaceuticallyacceptablesaltthereofwhereineachofRR', R',L',andL2 

isasdefinedaboveforanyofFormulaeI'andIanddescribedinclassesandsubclassesabove 

andhereinbothsinglyandincombination.  

102191InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaJ-e-ii: 

FR' 
0 
~~FR' 

L2 0 
I 

FR1  N FR 
>1 

0 
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I-e-n 

oritsN-oxideorapharmaceuticallyacceptablesaltthereofwhereineachofRR', R',L',andL2 

isasdefinedaboveforanyofFormulaeI'andIanddescribedinclassesandsubclassesabove 

andhereinbothsinglyandincombination.  

102201InsomeembodimentsthepresentdisclosureprovidesacompoundofFormulaJ-e-iP: 

a

0 
0-K0 

I 
R1  N 

>1 L 2 11 R 
0 

*0* 

oritsN-oxideorapharmaceuticallyacceptablesaltthereofwhereineachofRR', R',L',andL2 

isasdefinedaboveforanyofFormulaeI'andIanddescribedinclassesandsubclassesabove 

andhereinbothsinglyandincombination.  

102211Itwillbeappreciatedthat"[compound/formula]oritsN-oxideorapharmaceutically 

acceptablesaltthereof'asusedhereinreferstopharmaceuticallyacceptablesaltsofi)the 

respectivecompoundorformulaorii)N-oxidesofsuchcompoundorformula.  

102221InsomeembodimentsthepresentdisclosureprovidesacompoundselectedfromTable1.  
Table 1.  

-V 

0 0 

HO~~N 

5-1 5-2 

N 

0 

0 

0 
HO~~N 

5-3 5-4 
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0 0 

HO~~N 

5-5 5-6 

F 
F 
F 

F 
F 

~ FF 

HO~~~N 

5-7 5-8 

0 0 

5-9 5-10 

0 

HO~~~N 0 

5-11 5-12 

a

0 

0 HO~~ 

5-13 5-14 

94 
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F 

F 
F 

F 
F 

0 0 

HO~~~N 

5-15 5-16 

0 0 

5-17 5-18 

N 

HO~~ 

5-19 5-20 

HO~~ HO~~N 

5-21 5-22 

F 
F 
F 

F 
F 

HO~~N FF 
0 

5-23 5-24 
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0 0 

HO~~N 

5-25 5-26 

0 

0 0 

HO~~N HO~~N 

5-27 5-28 

0 0 

NO~~N HO~~N 

6-1 6-2 

0 

0 0 

HO~~~N F 
FF 

6-5 6-6 
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0 0 

6-7 6-8 

HO~~N 0 HO~~N 
0 0 

6-9 6-10 

0 0 
0 

H~N H0~~a%%%%tP~~N~0 0 
0 

6-13 6-14 

HO 0 0 H0~~N~~0>0 
0 0 

6-15 6-16 
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OH 0 

NN~rr%¾,~~N~r 00 HO N 
0 

6-17 6-18 

0 

N 

HN 

6-19 

orapharmaceuticallyacceptablesaltthereof 

102231Itwillbeunderstoodthatunlessotherwisespecifiedorprohibitedbytheforegoing 

definitionofanyofFormulaeI', II-aI-bI-cI-dI-e, 9 I-e-iiandI-e-iiiembodimentsof 

variablesL'L 2 ,L3 ,XRRR',R2 ,R3 ,R4 ,R5 ,R6 ,R7 ,R8 ,nandpasdefinedaboveanddescribed 

inclassesandsubclasseshereinapplytocompoundsofanyofFormulaeI', II-aI-bI-cI-dI
9 

eI-e-iI-e-iiandI-e-iiibothsinglyandincombination.  

102241Itwillbeappreciatedthatthroughoutthepresentdisclosureunlessotherwiseindicated 

referencetoacompoundofFormulaI'isintendedtoalsoincludeanyofFormulaeII-aI-bI-c 

102251Insomeembodimentsprovidedcompoundsareprovidedand/orutilizedinasaltform 

(e.g.,apharmaceuticallyacceptablesaltform). Referencetoacompoundprovidedhereinis 

understoodtoincludereferencetosaltsthereofunlessotherwiseindicated.  

[0226JInsomeembodimentsofanyofFormulaeII-aI-bI-candI-dasaltthereofisa 

pharmaceuticallyacceptablesaltthereof 

102271Insomeembodimentsthepresentdisclosureencompassestherecognitionthatprovided 

compoundsdisplaycertaindesirablecharacteristicse.g.,ascomparedtoreferencecompoundsor 

otherknowncompounds.Forexampleinsomeembodimentsprovidedcompoundsexhibitmore 

potentdeliverytovariouscelltypesinoneormoreexperimentsdescribedhereinand/orhaveone 

ormoreothercharacteristicsthatmakethemmoresuitablefordeliveryofcargossuchas 

therapeuticorprophylacticagentsthanotherknowncompounds.Withoutwishingtobeboundby 
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anyparticulartheorythepresentdisclosureencompassestherecognitionthatprovidedcompounds 

characterizedasincludingatleastoneacetalfeaturecontainingoneormoreunitsofunsaturation 

and/orhalogenation(e.g.,fluorination)displaycertainmoredesirablecharacteristics(e.g.,more 

potentdeliverytovariouscelltypesinoneormoreexperimentsdescribedherein)than 

correspondingcompoundslackingthesameacetalfeature.  

B. PreparingProvidedCompounds 

[0228JProvidedcompoundsmaygenerallybemadebytheprocessesdescribedintheensuing 

schemesandexamples.Insomeembodimentsprovidedcompounds(e.g.,compoundsofanyof 

FormulaeI'andI)arepreparedaccordingtothefollowingScheme: 

coupling R1  NH2 
>1 1-4 H Br> X4H + HO~L<R agent xNL<R NLINL2 N R 

I-I 1-2 1-3 1-5 

oxidizing FR' o 
HOI-B -K 

L2 OH agent L2NO 
I I I 
Br Br Br 

1-6 1-7 1-9 

FR' 
0 ~~FR' 

FR1  H ~~FR' _______ L2  0 

Br >1 L2 N 
1-5 1-9 

whereineachofL'L 2 ,L3 ,XRR'andRtisasdefinedaboveforanyofFormulaeI'andIand 

describedinclassesandsubclasseshereinbothsinglyandincombination.Accordinglyinsome 

embodimentsintermediate1-3ispreparedbyaprocesscomprisingcontactingcompoundsof 

FormulaeI-iand1-2inthepresenceofacouplingreagent(e.g.,DCC).Insomeembodiments 

intermediate1-5ispreparedbyaprocesscomprisingcontactingintermediate1-3withcompounds 

ofFormula1-4undersuitableconditions.Insomeembodimentsintermediate1-7ispreparedby 

aprocesscomprisingcontactingcompoundsofFormula1-6withanoxidizingagent(e.g.,PCC).  

Insomeembodimentsintermediate1-9ispreparedbyaprocesscomprisingcontacting 

intermediate1-7withcompoundsofFormula1-8undersuitableconditions.Insomeembodiments 
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compoundsofanyofFormulaeI'andIarepreparedbyaprocesscomprisingcontacting 

intermediates1-5and1-9undersuitableconditions.  

C. Ionizablelipids 

102291Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

nanoparticlesand/ornanomaterialsthatcompriseoneormoreionizablelipidsasdescribedherein.  

102301Amongotherthingsitwassurprisinglyfoundthatdifferentratiosofionizablelipids 

influenceoneormorefunctionalactivitiessuchasdesiredtropismsstabilizationanddrug 

deliveryefficacyofcompositionspreparationsnanoparticlesand/ornanomaterialsdescribed 

herein.Forexamplethepresentdisclosuredemonstratesasurprisingfindingthatamountsof 

ionizablelipidsdifferenttothoseamountsdescribedintheart(e.g.,seeU.S.PatentNo.8,058,069 

B2,orseee.g.,U.S.PatentNo.9,364,435,thecontentsofbothwhichareherebyincorporatedby 

referenceintheirentiretiesherein)areimportanttoand/orinfluenceoneormorefunctional 

activitiesofcompositionspreparationsnanoparticlesand/ornanomaterialsdescribedherein.For 

exampleinsomeembodimentscompositionspreparationsnanoparticlesand/ornanomaterials 

havinganionizablelipidthatisatabout50molpercentorlessbasedontotalmolesofcomponents 

ofthelipidnanoparticlewasfoundtobeusefuland/orcriticaltofunctionalactivityoflipid 

nanoparticlessuchasdesiredtropismsstabilizationanddrugdeliveryefficacyasdescribed 

herein.  

102311Insomeembodimentsanionizablelipidmayincludeanamine-containinggrouponthe 

FormulaeI', II-aI-bI-cJ-dJ-eJ-e-iJ-e-iiandJ-e-iii.Insomeembodimentsanionizable 

lipidispresentinalipidnanoparticle(LKP)preparationfromabout30molepercenttoabout70 

molepercentbasedontotalmolesofcomponentsofthelipidnanoparticle.Insomeembodiments 

anionizablelipidispresentfromabout33molpercenttoabout60molepercentbasedontotal 

molesofcomponentsofthelipidnanoparticle.Insomeembodimentsanionizablelipidispresent 

fromabout34molpercenttoabout55molepercentbasedontotalmolesofcomponentsofthe 

lipidnanoparticle.Insomeembodimentsanionizablelipidispresentfromabout33molpercent 

toabout51molepercentbasedontotalmolesofcomponentsofthelipidnanoparticle.Insome 

embodimentsanionizablelipidispresentatabout34.7molepercentbasedontotalmolesof 
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headgroup.Insomeembodimentsanionizablelipidisorcomprisesacompoundofanyoneof
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componentsofthelipidnanoparticle.Insomeembodimentsanionizablelipidispresentatabout 

50molepercentbasedontotalmolesofcomponentsofthelipidnanoparticle.  

102321Amongotherthingsinsomeembodimentsalipidnanoparticlecompositioncomprisesan 

ionizablelipid.Insomeembodimentsalipidnanoparticlepreparationcomprisesanionizable 
S 

lipid;aphospholipid;aconjugate-linkerlipid;andacholesterol. Insomeembodimentsan 
ionizablelipidcomprisesastructureaccordingtoanyoneofFormulaeI', II-aI-bI-cJ-dJ-e 

J-e-iJ-e-iiand . . . InsomeembodimentsanionizablelipidispresentinaLNPpreparation 

fromabout30molepercenttoabout70molepercentbasedontotalmolesofcomponentsofthe 

lipidnanoparticle.  

D. Sterols 

102331Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

nanoparticlesand/ornanomaterialsthatcompriseoneormoresterolsasdescribedherein.  

102341InsomeembodimentsasterolisacholesteroloravariantorderivativethereofInsome 

embodimentsacholesterolismodified. Insomeembodimentsacholesterolisanoxidized 

cholesterol.Insomeembodimentsacholesterolisesterifiedcholesterol.Unmodifiedcholesterol 

canbeacteduponbyenzymestoformvariantsthatareside-chainorringoxidized. Income 
S 

embodimentsacholesterolcanbeoxidizedonthebeta-ringstructureoronthehydrocarbontail 

structure.Insomeembodimentsasterolisaphytosterol.Exemplarysterolsthatareconsidered 

foruseinthedisclosedlipidnanoparticlesincludebutarenotlimitedto25-hydroxycholesterol 

hydroxycholesterol, 7-ketocholesterol, ~-hydroxycholesterol, 7a-hydroxycholesterol, 713-25
S 

dihydroxycholesterol, beta-sitosterolstigmasterol, brassicasterolcampesterol, combinations 

thereof. Insomeembodimentsaside-chainoxidizedcholesterolcanenhancecargodelivery 

relativetoothercholesterolvariants.Insomeembodimentsacholesterolisanunmodified 

cholesterol.  

[0235JInsomeembodimentsaLNPcompositioncomprisesfromabout20molpercenttoabout 

50molpercentsterol.InsomeembodimentsaLNPcompositioncomprisesabout38molpercent 

sterol. InsomeembodimentsaLNPcompositioncomprisesabout38. 5molpercentsterol. In 

someembodimentsaLNPcompositioncomprisesabout33.8molpercentcholesterol.  
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ii. Conjugate-linkerlipids 

102361Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

nanoparticlesand/ornanomaterialsthatcompriseoneormoreconjugate-linkerlipidsasdescribed 

herein.  
S 

102371Insomeembodimentsaconjugate-linkerlipidisorcompnsesapolyethyleneglycol 

(PEG)-lipidorPEG-modifiedlipid.InsomeembodimentsPEGorPEG-modifiedlipidsmaybe 

alternatelyreferredtoasPEGylatedlipidsorPEG-lipids.InclusionofaPEGylatinglipidcanbe 

usedtoenhancelipidnanoparticlecolloidalstabilityinvitroandcirculationtimeinvivo.Insome 

embodimentsthePEGylationisreversibleinthatthePEGmoietyisgraduallyreleasedinblood 

circulation.ExemplaryPEG-lipidsincludebutarenotlimitedtoPEG S 

conjugatedtosaturatedor 
unsaturatedalkylchainshavingalengthofC6-C20.PEG-modifiedphosphatidylethanolamines 

PEG-modified phosphatidic acids PEG-modified ceramides (PEG-CER), PEG-modified 

dialkylaminesPEG-modifieddiacylglycerols(PEG-DAG),PEG-modifieddialkylglycerolsand 

mixturesthereofForexampleinsomeembodimentsaPEGlipidmaybePEG-c-DOMGPEG

DMGPEG-DLPEPEG-DMPEPEG-DPPEPEG-DSGoraPEG-DSPElipid.  
S 

[0238JInsomeembodimentsaconjugate-linkerlipidcomprisesapolyethyleneglycollipid.In 

someembodiments theconjugate-linkerlipidcomprisesDiMystyrlGlycerol(DMG), 1,2

Dipalmitoyl-rac-glycerol methoxypolyethyleneGlycol (DPG-PEG), or 1,2-Distearoyl-rac

glycero-3-methylpolyoxyethylene(DSG- PEG).Insomeembodimentsaconjugate-linkerlipid 

conjugate-linkerlipidhasanaveragemolecularmassofabout2000Da.Insomeembodimentsa 

LNPcompositioncomprisesfromabout0molpercenttoabout5molpercentconjugate-linker 

lipid.InsomeembodimentsaLNPcompositioncomprisesabout1. Smolpercentconjugate-linker 

lipid.InsomeembodimentsaLNPcompositioncomprisesabout3molpercentconjugate-linker 

lipid.  

F. Phospholipids 

102391Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

nanoparticlesand/ornanomaterialsthatcompriseoneormorephospholipidsasdescribedherein.  

Insomeembodimentsthepresentdisclosuredescribescompositionspreparationsnanoparticles 

and/ornanomaterialsthatcompriseoneormore(poly)unsaturatedlipids.  

102 

hasanaveragemolecularmassfromabout500Datoabout5000Da.Insomeembodimentsa
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102401Insomeembodimentsoneormorephospholipidsmayassembleintooneormorelipid 

bilayers.Insomeembodimentsoneormorephospholipidsmayincludeaphospholipidmoiety.  

Insomeembodimentsoneormorephospholipidsmayincludeoneormorefattyacidmoieties.  

Insomeembodimentsoneormorephospholipidsmayincludeaphospholipidmoietyandoneor 

morefattyacidmoieties.Insomeembodimentsaphospholipidmoietyincludesbutisnotlimited 

tophosphatidylcholinephosphatidylethanolaminephosphatidylglycerolphosphatidylserine 

phosphatidicacid,2-lysophosphatidylcholineandsphingomyelin.Insomeembodimentsafatty 

acidmoietyincludesbutisnotlimitedtolauricacidmyristicacid, myristoleicacidpalmiticacid 

palmitoleicacidstearicacidoleicacidlinoleicacidalphalinolenicaciderucicacidphytanic 

acidarachidicacidarachidonicacideicosapentaenoicacidbehenicaciddocosapentaenoicacid 

anddocosahexaenoicacid.Non-naturalspeciesincludingnaturalspecieswithmodificationsand 

substitutionsincludingbranchingoxidationcyclizationandalkynesarealsocontemplated.For 

exampleaphospholipidmaybefunctionalizedwithorcross-linkedtooneormorealkynes(e.g., 

analkenylgroupinwhichoneormoredoublebondsisreplacedwithatriplebond). Under 

appropriatereactionconditionsanalkynegroupmayundergoacopper-catalyzedcycloaddition 

uponexposuretoanazide.Suchreactionsmaybeusefulinfunctionalizingalipidbilayerofa 

nanoparticlecompositiontofacilitatemembranepermeationorcellularrecognitionorin 

conjugatingananoparticlecompositiontoausefulcomponentsuchasatargetingorimaging 

moiety(e.g.,adye).  

102411Exemplaryphospholipidsincludebutarenotlimitedto1,2-distearoyl-snglycero-3

dilinoleoyl-sn-glycero-3-phosphocholine (DLPC), 1,2-dimyristoyl-sn-glycerophosphocholine 

(DMPC), 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC), 1,2-dipalmitoyl-sn-glycero-3

phosphocholine(DPPC),1,2-diundecanoyl-sn-glycerophosphocholine(DUPC),1-palmitoyl-2

oleoyl-sn-glycero-3-phosphocholine(POPC),1,2-di-0-octadecenyl-sn-glycero-3-phosphocholine 

(18:0 Diether PC), 1-oleoyl-2-cholesterylhemisuccinoy l-sn-glycero-3-phosphocholine 

(OChemsPC),1-hexadecylsnglycero-3-phosphocholine(C16LysoPC),1,2-dilinolenoyl-sri

glycero-3-phosphocholine, 1,2-diarachidonoyl-sn-glycero-3-phosphocholine, 1,2

didocosahexaenoyl-sn-glycero-3-phosphocholine, 1,2-diphytanoyl-sn-glycero-3

phosphoethanolamine(ME16. 0PB),1,2-distearoyl-sn-glycero-3-phosphoethanolamine,1,2

dilinoleoyl-sn-glycero-3-phosphoethanolamine, 1,2-dilinolenoyl-sn-glycero-3
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phosphoethanolamine, 1,2-diarachidonoyl-sn-glycero-3-phosphoethanolamine, 1,2

didocosahexaenoyl-sn-glycero-3-phosphoethanolamine, 1,2-dioleoyl-sn-glycero-3-phospho-rac

(1 -glycerol) sodium salt (DOPG), dipalmitoylphosphatidylglycerol (DPPG), 

palmitoyloleoylphosphatidylethanolamine (POPE), distearoyl-phosphatidyl-ethanolamine 

(DSPE), dipalmitoylphosphatidyl ethanolamine(DPPE), dimyristoylphosphoethanolamine 

(DMPE), 1-stearoyl-2-oleoyl-phosphatidy ethanolamine (SOPE), 1-stearoyl-2 

oleoylphosphatidylcholine (SOPC), sphingomyelin phosphatidylcholine 

phosphatidylethanolamine, phosphatidylserine, phosphatidylinositol, phosphatidic acid 

palmitoyloleoylphosphatidylcholinelysophosphatidylcholinelysophosphatidylethanolamine 

(LPE),orcombinationsthereof InsomeembodimentsaphospholipidisDSPC. Income 

embodimentsaphospholipidisDMPC.  

102421In some embodiments, the phospholipid comprises 1,2-dioleoyl-sn-glycero-3

phosphoethanolamine-N-(succinyl)(succinylPB),1,2-distearoyl-sn-glycero-3-phosphocholine 

(DSPC),cholesterol, 1,2-distearoyl-sn-glycero-3-phosphoethanolamine(DSPE),1,2-dipalmitoyl

sn-glycero-3-phosphoethanolamine-N-(succinyl) (succinyl-DPPE), 1,2-dioleoyl-sn-glycero-3

phosphoethanolamine (DOPE), 1,2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC), 1,2

dipalmitoyl-sn-glycero-3-phosphocholine(DPPC),oracombinationthereof 

G. Diameter 

102431Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

toabout220nm. Insomeembodimentscompositionspreparationsnanoparticlesand/or 

nanomaterialsdescribedhereinhaveanaveragehydrodynamicdiameterthatisabout30nm35 

nm,4Onm,45nmSOnm,55nm,6Onm,65nm,7Onm,75nm,8Onm,85nm,9Onm,95nm,100 

nmlOSnmllOnmllSnml2Onml2Snml3Onml3Snml4Onml4SnmlSOnm,155 

nm,160nm,165nm,170nm,175nm,180nm,185nm,190nm,195nm,200nm,205nm,210 

nm,215nm220nmoranyrangehavingendpointsdefinedbyanytwooftheaforementioned 

values. Forexampleinsomeembodimentscompositionspreparationsnanoparticlesand/or 

nanomaterialsdescribedhereinhaveanaveragehydrodynamicdiameterfrombetween50nmto 

200nm.  
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102441Insomeembodimentslipidnanoparticlesdescribedhereincanhaveanaverage 

hydrodynamicdiameterfromabout30toabout220nm.Insomeembodimentslipidnanoparticles 

describedhereincanhaveanaveragehydrodynamicdiameterthatisabout30nm,35nm,40nm 

4SnmSOnmSSnm,6Onm,6Snm,7Onm,7Snm,8Onm,8Snm,9Onm,9SnmlOOnm,105 

nmllOnmllSnml2Onm,125nml3Onm,135nml4Onm,145nmlSOnm,155nm,160 

nm,165nm,170nm,175nm,180nm,185nm,190nm,195nm,200nm,205nm,210nm,215 

nm,220nmoranyrangehavingendpointsdefinedbyanytwooftheaforementionedvalues.For 

example, in someembodiments, lipidnanoparticlesdescribedhereinhaveanaverage 

hydrodynamicdiameterfrombetween50nmto200nm.  

H. Polydispersity 

102451Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

nanoparticlesand/ornanomaterialsthathaveapolydispersityindex(PDJ)ofabout0.01toabout 

0.3. Insomeembodimentscompositionspreparationsnanoparticlesand/ornanomaterials 

describedhereinhaveaPDJthatisabout0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1 

0.15,0.2,0.25,0.3,oranyrangehavingendpointsdefinedbyanytwooftheaforementioned 

values. Forexampleinsomeembodimentscompositionspreparationsnanoparticlesand/or 

nanomaterialsdescribedhereinhaveaPDJfromabout0.05toabout0,2,about0.06toabout0.1 

orabout0.07toabout0.09.  

about0.3.InsomeembodimentslipidnanoparticlesdescribedhereinhaveaPDIthatisabout 

0.01,0,02,0.03,0.04,0.05,0,06,0.07,0.08,0.09,0,1,0,15,0.2,0.25,0.3oranyrangehaving 

endpointsdefinedbyanytwooftheaforementionedvalues.Forexampleinsomeembodiments 

lipidnanoparticlesdescribedhereinhaveaPDIfromabout0.05toabout0.2,about0.06toabout 

0.1,orabout0.07toabout0.09.  

I. Encapsulationefficiency 

102471Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

nanoparticlesand/ornanomaterialswhereinencapsulationeffiencyofprovidedcompositions 

0 

preparationsnanoparticlesand/ornanomaterialsisfromabout80~otoabout100o. Income 
embodimentsencapsulationeffiencyofcompositionspreparations nanoparticlesand/or 
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nanomaterialsdescribedhereinisabout800o,~900o 9 1 0 o, 9 3 0 o,940~, 95~50o 

960o96.50~ 970o 9750o 980o98.50o990o 9950o 100%,oranyrangehavingendpointsdefined 

byanytwooftheaforementionedvalues. Forexampleinsomeembodimentsencapsulation 

effiencyofcompositionspreparationsnanoparticlesand/ornanomaterialsdescribedhereinis 

fromabout900otoaboutlOO~oabout950otoaboutlOO~oabout950otoabout 9 8 0 oorabout 

9550~toabout97~50o. Insomeembodimentsencapsulationeffiencyofcompositions 

preparationsnanoparticlesand/ornanomaterialsdescribedhereinisatleastabout900o 910o 

9 2 0 o,9 3 0 o9 4 0 o,9 5 0 o 9 6 0 o,9 7 0 o,980 oor990o.  

102481Insomeembodimentsencapsulationeffiencyoflipidnanoparticlesdescribedhereinis 

fromabout800o toabout100~o. Insomeembodimentsencapsulationeffiencyoflipid 

nanoparticlesdescribedhereinisabout80~o85~o,90~~~92~~9 3 0 o 9 4 0 o 9 5 0 o 9 5 . 5 0 o 96o 

96.50o970~ 97~50o9 8 0 o 98.50o990o,99.50o, 100"ooranyrangehavingendpointsdefinedby 

anytwooftheaforementionedvalues.Forexampleinsomeembodimentsencapsulationeffiency 

oflipidnanoparticlesdescribedhereinisfromabout900otoabout100~o about950otoabout 

10000,about950otoabout 9 8 0 oorabout95,50~toabout97,50o. Insomeembodiments, 

encapsulationeffiencyoflipidnanoparticlesdescribedhereinisatleastabout900o,910o 920 

9 3 ~ o, 9 4 0 o 9 5 0 o, 9 6 0 o,970~,9 8 0oor990o.  

Jo pKa 

102491Amongotherthingsthepresentdisclosuredescribescompositionspreparations 

embodimentscompositionspreparationsnanoparticlesand/ornanomaterialsdescribedherein 

haveapKathatisabout5.0,5.5,6.0,6.5,7.0,7.58.0,8.5,oranyrangehavingendpointsdefined 

byanytwooftheaforementionedvalues. Insomeembodimentscompositionspreparations 

nanoparticlesand/ornanomaterialsdescribedhereinhaveapKathatisabout6.0,6.16.26.3 
6.4,6.5,6.6,6.7,6.8,6.9,7.0,7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,8.0,8.1,8.2,8.3,8.48.5 

, 

8.6,8.7,8.8,8.9,9.0,oranyrangehavingendpointsdefinedbyanytwooftheaforementioned 

values.  

102501InsomeembodimentslipidnanoparticlesdescribedhereinhaveapKafromabout5to 

about9.InsomeembodimentslipidnanoparticlesdescribedhereinhaveapKathatisabout5.0 

5.5 6.06.5 7.07.5,8.0,8.5,oranyrangehavingendpointsdefinedbyanytwoofthe 
, , , 
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aforementionedvalues.InsomeembodimentslipidnanoparticlesdescribedhereinhaveapKa 

thatisabout6.0,6,1,6.2,6.3,6.4,6.5,6.6,6.7,6.8,6.9,7.0,7.1,7.2,7.3,7.4,7,5,7.6,7,7,7.8 

7.9,8.0,8.1,8.2,8.3,8.4,8.5,8.6,8.7,8.88.9,9.0,oranyrangehavingendpointsdefinedbyany 

twooftheaforementionedvalues.  

II. ExemplaryLNPPreparations 

102511Thepresentinventionprovidesforcompositionspreparationsnanoparticlesand/or 

nanomaterialsthatcompriselipidnanoparticles. Insomeembodimentsalipidnanoparticle 

preparationcomprisesabout30molepercenttoabout70molepercentionizablelipidabout5 

molepercenttoabout25molepercentphospholipidabout25molepercenttoabout45mole 

percentcholesterolandabout0molepercenttoabout5molepercentconjugate-linkerlipid.  

102521Insomeembodimentsalipidnanoparticlepreparationcomprisesabout45molepercent 

ionizablelipidabout9molepercentphospholipidabout44molepercentcholesterolandabout 

2molepercentconjugate-linkerlipid. Insomeembodimentsalipidnanoparticlepreparation 

comprisesabout50molepercentionizablelipidabout9molepercentphospholipidabout38 

molepercentcholesterolandabout3molepercentconjugate-linkerlipid.  

102531Insomeembodimentsalipidnanoparticlepreparationcomprisesabout40molepercentto 

about60molepercentionizablelipidofanyoneofFormulaeI', II-aI-bI-cJ-dJ-eJ-e-iJ-e

ii andJ-e-iii about5molepercenttoabout15molepercent1-2-distearoyl-sn-glycero-3

percenttoabout47molepercentcholesterolbasedonthetotalmolesofthesefouringredients.  

102541Insomeembodimentsalipidnanoparticle(LNP)preparationcomprisesamassratioof 

(ionizablelipidcholesterollipid-PEGandphospholipid):mRNAfromabout2:1and50:1. In 

someembodimentsaLNPpreparationcomprisesamassratioof(ionizablelipidcholesterol 

lipid-PEGandphospholipid):mRNAofabout2:1,about3:1,about4:1,about5:1,about6:1,about 

7:1,about8:1,about9:1,about10:1,about11:1,about12:1,about13:1,about14:1,about15:1 

about16:1, about17:1,about18:1,about19:1,about201, about211, about22:1,about23:1 

about24:1, about25:1,about26:1,about27:1,about281, about291, about30:1,about31:1 

about32:1, about33:1,about34:1,about35:1,about36~1, about37~1, about38:1,about39:1 

about40:1, about41:1,about42:1,about43:1,about444, about454, about46:1,about47:1 

about48:1,about49:1,about50:1. Insomeembodimentsalipidnanoparticle(LNP)preparation 
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comprisesamassratioof(ionizablelipidcholesterollipid-PEGandphospholipid):mRNAof 

about11.7:1and19:1.  

102551Insomeembodimentsalipidnanoparticlepreparationcomprisesamassratioof(ionizable 

lipidcholesterollipid-PEGandphospholipid):siRNAfromabout2:1and50:1. Income 

embodimentsaLNPpreparationcomprisesamassratioof(ionizablelipidcholesterollipid-PEG 

andphospholipid):mRNAofabout * 1about3:1,about4:1,about4 1about6:1,about7:1,about 

8:1,about9:1,about10:1,about11:1,about12:1,about13:1,about14:1,about15:1,about16:1 

about17:1, about18:1,about19:1,about20:1,about214, about224, about23:1,about24:1 

about25:1, about26:1,about27:1,about28:1,about294, about304, about31:1,about32:1 

about33:1, about34:1,about35:1,about36:1,about374, about384, about39:1,about40:1 

about41:1, about42:1,about43:1,about44:1,about454, about464, about47:1,about48:1 

about49:1,about50:1. Insomeembodimentsalipidnanoparticle(LNP)preparationcomprises 

amassratioof(ionizablelipidcholesterollipid-PEGandphospholipid):mRNAofabout11.7:1 

and19:1.  

III. Pharmaceuticalcompositions 

102561Thepresentinventionprovidesforcompositionspreparationsnanoparticlesand/or 

nanomaterialsthatcomprisepharmaceuticalcompositions. Amongotherthingsinsome 

embodimentspharmaceuticalcompositionscompriselipidnanoparticlesandlipidnanoparticle 

preparationsdescribedherein.Forexampleinsomeembodiments, lipidnanoparticlesandlipid 

4 

102571Insomeembodimentspharmaceuticalcompositionsmayincludeoneormorenanoparticle 

compositionsdescribedherein.Forexampleapharmaceuticalcompositionmaycompriseoneor 

morenanoparticlecompositionsincludingoneormoredifferenttherapeuticand/orprophylactics 

includingbutnotlimitedtooneormorenucleicacidsofdifferenttypesorencodedifferentagents.  

Insomeembodimentsapharmaceuticalcompositioncomprisesoneormorepharmaceutically 

acceptableexcipientsoraccessoryingredientsincludingbutnotlimitedtoapharmaceutically 
S 

acceptablecarner.  

102581Apharmaceuticalcompositionmaybeadministeredtoasubject.Insomeembodimentsa 

pharmaceuticalcompositionisadministeredasdescribedherein.Insomeinvivoapproachesthe 
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nanoparticlecompositionsdisclosedhereinareadministeredtoasubjectinatherapeutically 

effectiveamountasdescribedherein.  

102591Insomeembodimentstheordinaryskilledworkerconsideringthetherapeuticcontext 

ageandgeneralhealthoftherecipientwillbeabletodeviseanappropriatedosageleveland 

dosingregimenusingthepharmaceuticalcompositionsdescribedhereinfortreatmentofvarious 

conditionsinvariouspatients.Forexampleinsomeembodimentsaselecteddosagedepends 

uponthedesiredtherapeuticeffectontherouteofadministrationandonthedurationofthe 

treatmentdesired.Insomeembodimentsgenerallydosagelevelsofabout0.001mgtoabout5 

mgofnucleicacidperkgofbodyweightareadministeredeachdosagetomammals. More 

specificallyinsomeembodimentsapreferentialdosefornucleicacidswithinthedisclosed 

nanoparticlesisabout0.1mgIkgtoabout1.0mg/kg.Forthedisclosednanoparticlesgenerally 

dosagelevelsofabout0.2mgtoabout100mgoffourcomponents(ionizablelipidcholesterol 

conjugate-linkerconjugateandphospholipid)Ikgofbodyweightareadministeredtomammals.  

Morespecificallyinsomeembodimentsapreferentialdoseofthedisclosednanoparticlesisabout 

0.5mgIkgtoabout5mgIkgofthefourcomponentsIkgofbodyweight.  

[0260JInsomeembodimentsapharmaceuticalcompositiondescribedhereinisadministered 

locallyforexamplebyinjectiondirectlyintoasitetobetreated.Typicallytheinjectioncauses 

anincreasedlocalizedconcentrationofthecompositionwhichisgreaterthanthatwhichcanbe 

achievedbysystemicadministration. Insomeembodimentsapharmaceuticalcomposition 

describedhereincanbecombinedwithamatrixasdescribedhereintoassistincreatingan 

diffusionofthepolypeptidesoutofthesitetobetreated.  

A. Preparationsforparenteraladministration 

102611Insomeembodimentsthecompositionspreparationsnanoparticlesand/ornanomaterials 

disclosedhereinincludingthosecontaininglipidnanoparticlesareadministeredinanaqueous 

solutionbyparenteralinjection.Insomeembodimentsapreparationmayalsobeintheformof 

asuspensionoremulsion. Ingeneralpharmaceuticalcompositionsareprovidedincluding 

effectiveamountsofalipidnanoparticleandoptionallyincludepharmaceuticallyacceptable 
S 

diluentspreservativessolubilizersemulsifiersadjuvantsand/orcarners.Suchcompositions 

optionallyincludeoneormoreforthefollowing:diluentssterilewaterbufferedsalineofvarious 
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buffercontent(e.g.,Tris-HC1,acetatephosphate),pHandionicstrength;andadditivessuchas 

detergentsandsolubilizingagents(e.g.,TWEEN20(polysorbate-20),TWEEN80(polysorbate

80)),anti-oxidants(e.g.,ascorbicacidsodiummetabisulfite),andpreservatives(e.g.,Thimersol 

benzylalcohol)andbulkingsubstances(e.g.,lactosemannitol).Examplesofnon-aqueous 

solventsorvehiclesarepropyleneglycolpolyethyleneglycolvegetableoilssuchasoliveoiland 

cornoilgelatin andinjectableorganicesterssuchasethyloleate.Formulationsmaybe 

lyophilizedandredissolved/resuspendedimmediatelybeforeuse.Aformulationmaybesterilized 

byforexamplefiltrationthroughabacteriaretainingfilterbyincorporatingsterilizingagents 

intothecompositionsbyirradiatingthecompositionsorbyheatingthecompositions.  

B. Controlleddeliverypolymericmatrices 

102621Insomeembodimentsthecompositionspreparationsnanoparticlesand/ornanomaterials 

disclosedhereincanalsobeadministeredincontrolledreleaseformulations.Insome 

embodimentscontrolledreleasepolymericdevicescanbemadeforlongtermreleasesystemically 

followingimplantationofapolymericdevice(suchasarodcylinderfilmdisk)orinjection(such 

asmicroparticles).Insomeembodimentsamatrixcanbeintheformofmicroparticlessuchas 

microspheres.Insomeembodimentsanagentisdispersedwithinasolidpolymericmatrixor 

microcapsules.Insomeembodimentsacoreisofadifferentmaterialthanapolymericshellof 

anyofthedescribedcompositionspreparationsnanoparticlesand/ornanomaterials.Insome 

ofanyofthedescribedcompositionspreparationsnanoparticlesand/ornanomaterials. Unless 

specifically defined herein microparticles microspheres, and microcapsules are used 

interchangeably.Insomeembodimentsapolymermaybecastasathinslaborfilmrangingfrom 

nanometerstofourcentimetersapowderproducedbygrindingorotherstandardtechniquesor 

evenagelsuchasahydrogel.  

102631Insomeembodimentsnon-biodegradablematricesareusedfordeliveryofthedescribed 

compositionspreparationsnanoparticles and/ornanomaterials. Insomeembodiments 

biodegradablematricesareusedfordeliveryofthedescribedcompositionspreparations 

nanoparticlesand/ornanomaterials.Insomeembodimentsbiodegradablematricesarepreferred.  

Insomeembodimentsbiodegradablematricescomprisenaturalorsyntheticpolymers. Income 

embodimentssyntheticpolymersarepreferredduetothebettercharacterizationofdegradation 
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andreleaseprofiles.Insomeembodimentsapolymerisselectedbasedontheperiodoverwhich 

releaseisdesired.Insomeembodimentslinearreleasemaybemostusefulalthoughinothersa 

pulsereleaseor'bulkrelease mayprovidemoreeffectiveresults. Insomeembodimentsa 

polymermaybeintheformofahydrogel(typicallyinabsorbinguptoabout900obyweightof 

water),andcanoptionallybecrosslinkedwithmultivalentionsorpolymers.  

102641Thematricescanbeformedbysolventevaporationspraydryingsolventextractionand 

othermethodsknowntothoseskilledintheart.Bioerodiblemicrospherescanbepreparedusing 

anyofthemethodsdevelopedformakingmicrospheresfordrugdeliveryforexampleas 

describedbyMathiowitzandLangerJ.ControlledRelease,5:13-22(1987);Mathiowitz, etal.  

ReactivePolymers,6:275-283(1987);andMathiowitzetal J.Appl.Polymer S 

(1988),thedisclosureofwhichisherebyincorporatedbyreferenceinitsentiretyherein.  

102651Insomeembodimentsthedescribedcompositionspreparationsnanoparticlesand/or 

nanomaterialscanbeformulatedforlocalreleasetotreattheareaofimplantationorinjection 

whichwilltypicallydeliveradosagethatismuchlessthanthedosagefortreatmentofanentire 

body orsystemicdelivery.Thesecanbeimplantedorinjectedsubcutaneouslyintothemuscle 

fatorswallowed.  

C. Cargo 

[0266JAmongotherthingsthepresentinventionprovidesforcompositionspreparations 
S 

embodimentsthecompositionspreparationsnanoparticlesand/ornanomaterialsincludea 

therapeuticorprophylacticagentfordeliverytoasubject.Insomeembodimentsatherapeuticor 

prophylacticagentisencapsulatedbyalipidnanoparticle. Insomeembodimentsalipid 

nanoparticleisloadedwithoneormorenucleicacids.  

D. Therapeuticand/orprophylacticagents 

[0267JCargodeliveredviaaLNPcompositionmaybeabiologicallyactiveagent. Income 

embodimentsthecargoisorcomprisesoneormorebiologicallyactiveagentssuchasmRNA 

guideRNA(gRNA),nucleicacidRNA-guidedDNA-bindingagentexpressionvectortemplate 

nucleicacidantibody(e.g., monoclonalchimerichumanizednanobodyandfragmentsthereof 

etc.),cholesterolhormonepeptideproteinchemotherapeuticandothertypesofantineoplastic 
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agentlowmolecularweightdrugvitaminco-factornucleosidenucleotideoligonucleotide 

enzymaticnucleicacidantisensenucleicacidtriplexformingoligonucleotideantisenseDNAor 

RNAcompositionchimericDNA:RNAcompositionallozymeaptamerribozymedecoysand 

analogsthereofplasmidandothertypesofvectorsandsmallnucleicacidmoleculeRNAiagent 

shortinterferingnucleicacid(siNA),shortinterferingRNA(siRNA),double-strandedRNA 

(dsRNA),micro-RNA(miRNA),shorthairpinRNA(shRNA)and"self-replicatingRNA" 

(encodingareplicaseenzymeactivityandcapableofdirectingitsownreplicationoramplification 
invivo)moleculespeptidenucleicacid(PNA),alockednucleicacidribonucleotide(LNA), 

morpholinonucleotidethreosenucleicacid(TNA),glycolnucleicacid(GiNA),sisiRNA(small 
S 

internallysegmentedinterferingRNA),andiRNA(asymmetricalinterfenngRNA).Theabovelist 

ofbiologicallyactiveagentsisexemplaryonlyandisnotintendedtobelimiting.Suchcompounds 
S 

maybepurifiedorpartiallypurifiedandmaybenaturallyoccurringorsyntheticandmaybe 

chemicallymodified.  

102681CargodeliveredviaaLNPcompositionmaybeanRNAsuchasanmRNAmolecule 

encodingaproteinofinterest.ForexampleinsomeembodimentsanmRNAforexpressinga 

proteinsuchasgreenfluorescentprotein(GFP),anRNA-guidedDNA-bindingagentoraCas 

nucleaseisdescribedherein.LNPcompositionsthatincludeaCasnucleasemRNAforexample 

aClass2CasnucleasemRNAthatallowsforexpressioninacellofaClass2Casnucleasesuch 

asaCas9orCpflproteinareprovided.FurthercargomaycontainoneormoreguideRNAsor 

nucleicacidsencodingguideRNAs.Atemplatenucleicacide.g.,forrepairorrecombination 

describedherein.InsomeembodimentscargocomprisesanmRNAthatencodesaStreptococcus 

pyogenesCas9,optionallyandanS.pyogenesgRNA.Insomeembodimentscargocomprisesan 

mRNAthatencodesaNeisseriameningitidisCas9,optionallyandanninegRNA.  

102691"mRNA referstoapolynucleotideandcomprisesanopenreadingframethatcanbe 

translatedintoapolypeptide(i.e.,canserveasasubstratefortranslationbyaribosomeandamino

acylatedtRNAs).mRNAcancompriseaphosphate-sugarbackboneincludingriboseresiduesor 

analogsthereofe.g.,2'-methoxyriboseresidues.InsomeembodimentsthesugarsofanmRNA 

phosphate-sugarbackboneconsistessentiallyofriboseresidues,2'-methoxyriboseresiduesora 

combinationthereofIngeneralmRNAsdonotcontainasubstantialquantityofthymidine 

residues(e.g.,0residuesorfewerthan30,20,10,5,4,3,or2thymidineresidues~orlessthan 
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100090o 8%70o SOo 40o 30~ 20o,10o,0.500,0.20oor0.1~othymidinecontent).An 

mRNAcancontainmodifieduridinesatsomeorallofitsuridinepositions.  

II. CRJSPRICasCargo 

102701Insomeembodimentsthedisclosedcompositionspreparationsnanoparticlesand/or 

nanomaterialscompriseanmRNAencodinganRNA-guidedDNA-bindingagentsuchasaCas 

nuclease. Inparticularembodimentsthedisclosedcompositionspreparationsnanoparticles 

and/ornanomaterialscompriseanmRNAencodingaClass2CasnucleasesuchasS.pyogenes 

Cas9.  

102711Asusedhereinan'RNA-guidedDNAbindingagent"meansapolypeptideorcomplexof 

polypeptideshavingRNAandDNAbindingactivityoraDNA-bindingsubunitofsucha 

complexwhereintheDNAbindingactivityissequence-specificanddependsonthesequenceof 

theRNA.ExemplaryRNA-guidedDNAbindingagentsincludeCascleavases/nickasesand 

inactivatedformsthereof("dCasDNAbindingagents"). Wasnuclease",asusedherein 

encompassesCascleavasesCasnickasesanddCasDNAbindingagents.Cascleavases/nickases 

anddCasDNAbindingagentsincludeaCsmorCmrcomplexofatypeIIICRJSPRsystemthe 

CaslOCsmlorCmr2subunitthereofaCascadecomplexofatypeICRISPRsystemtheCas3 

subunitthereofandClass2Casnucleases.Asusedhereina"Class2Casnuclease"isasingle 

chainpolypeptidewithRNA-guidedDNAbindingactivity.Class2CasnucleasesincludeClass2 

Cascleavases/nickases(e.g.,H840AD1OAorN863Avariants),whichfurtherhaveRNA-guided 

cleavase/nickaseactivityisinactivatedClass2CasnucleasesincludeforexampleCas9,Cpfl, 

C2clC2c2,C2c3,HFCas9(e.g.,N497AR661AQ695AQ926Avariants),HypaCas9(e.g., 

N692AM694AQ695AH698Avariants),eSPCas9(1.0)(e.g.,K81OAK1003AR1O6OA 

variants),andeSPCas9(1. 1)(e.g.,K848AK1003AR1O6OAvariants)proteinsandmodifications 

thereofCpflproteinZetscheetal Cell,163:1- 13(2015),ishomologoustoCas9,andcontains 

aRuvC-likenucleasedomain.CpflsequencesofZetscheareincorporatedbyreferenceintheir 
e 

entiretyherein.Seee.g.,ZetscheTables51and53.Seee.gMakarovaetal.,NatRevMicrobiol 

13(11):722-36(2015);Shmakovetal.,MolecularCell,60:385-397(2015),thecontentsofwhich 

areherebyincorporatedinitsentiretyherein.  
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S S 

102721Asusedherein ribonucleoprotein' (RNP)or"RNPcomplex"referstoaguideRNA 

togetherwithanRNA-guidedDNAbindingagentsuchasaCasnucleasee.g.,aCascleavase 

CasnickaseordCasDNAbindingagent(e.g.,Cas9).InsomeembodimentstheguideRNA 

guidestheRINA-guidedDNAbindingagentsuchasCas9toatargetsequenceandtheguideEdNA 

hybridizeswithandtheagentbindstothetargetsequenceincaseswheretheagentisacleavase 

ornickasebindingcanbefollowedbycleavingornicking.  

102731InsomeembodimentscargoforaLNPcompositionincludesatleastoneguideEdNA 

comprisingguidesequencesthatdirectanRNA-guidedDNAbindingagentwhichcanbea 

nuclease(e.g.,aCasnucleasesuchasCas9),toatargetDNA.gRNAmayguidetheCasnuclease 

orClass2Casnucleasetoatargetsequenceonatargetnucleicacidmolecule. Income 

embodimentsagRNAbindswithandprovidesspecificityofcleavagebyaClass2Casnuclease.  

InsomeembodimentsagRNAandaCasnucleasemayformaribonucleoprotein(RNP),e.g.,a 

CRJSPR/CascomplexsuchasaCRJSPR/Cas9complex.InsomeembodimentsaCRJSPR/Cas 

complexmaybeaType-IlCRJSPR/Cas9complex.InsomeembodimentsaCRJSPR/Cascomplex 

maybeaType-VCRISPR/CascomplexsuchasaCpfl/guideRNAcomplex.Casnucleasesand 

cognategRNAsmaybepaired.AgRNAscaffoldstructuresthatpairwitheachClass2Cas 

nucleasevarywiththespecificCRISPR/Cassystem.  

102741"GuideRNA" gRNA"andsimplyguide"areusedhereininterchangeablytoreferto 

eitheracrRNA(alsoknownasCRJSPRRNA),orthecombinationofacrRNAandatrRNA(also 

andtrRNAmaybeassociatedasasingleRNAmolecule(singleguideRNAsgRNA)orintwo 

separateRNAmolecules(dualguideRNAdgRNA)."GuideRNA"orgRNA"referstoeach 

type.trRNAmaybeanaturally-occurringsequenceoratrRNAsequencewithmodificationsor 

variationscomparedtonaturally-occurringsequences.  

102751Asusedhereina guidesequence"referstoasequencewithinaguideRNAthatis 

complementarytoatargetsequenceandfunctionstodirectaguideRNAtoatargetsequencefor 

bindingormodification(e.g.,cleavage)byanRNA-guidedDNAbindingagent.A guide 

sequence mayalsobereferredtoasa'targetingsequence,~~ora spacersequence."Aguide 

sequencecanbe20basepairsinlengthe.g.,inthecaseofStreptococcuspyogenes(i.e.,SpyCas9) 

andrelatedCas9homologs/orthologs. Shorterorlongersequencescanalsobeusedasguides 

e.g.,15-,16-,17-,18-,19-,21-,22-,23-,24-or25-nucleotidesinlength.Insomeembodiments 
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atargetsequenceisinageneoronachromosomeforexampleandiscomplementarytoaguide 

sequence.Insomeembodimentsadegreeofcomplementarityoridentitybetweenaguide 

sequenceanditscorrespondingtargetsequencemaybeaboutoratleast750o 800~, 8500, 900o 

950 , 9800, 990~ or1000o. Insomeembodimentsaguidesequenceandthetarget 

regionmaybe1000ocomplementaryoridenticaloveraregionofatleast15,16,17,18,19,or20 

contiguousnucleotides.Inotherembodimentsaguidesequenceandatargetregionmaycontain 

atleastonemismatchForexampleaguidesequenceandatargetsequencemaycontain1, 2,3, 

or4mismatcheswherethetotallengthofthetargetsequenceisatleast17,18,19,20ormore 

basepairs. Insomeembodimentsaguidesequenceandatargetregionmaycontain1-4 

mismatcheswhereaguidesequencecomprisesatleast17,18,19,20ormorenucleotides.Insome 

embodimentsaguidesequenceandthetargetregionmaycontain1,2,3,or4mismatcheswhere 

theguidesequencecomprises20nucleotides.  

102761TargetsequencesforRNA-guidedDNAbindingproteinssuchasCasproteinsincludeboth 

thepositiveandnegativestrandsofgenomicDNA(i.e thesequencegivenandthesequences 

reversecompliment),asanucleicacidsubstrateforaCasproteinisadoublestrandednucleicacid.  

Accordinglywhereaguidesequenceissaidtobe"complementarytoatargetsequence itisto 

beunderstoodthattheguidesequencemaydirectaguideRNAtobindtothereversecomplement 

ofatargetsequence.Thusinsomeembodimentswheretheguidesequencebindsthereverse 

complementofatargetsequencetheguidesequenceisidenticaltocertainnucleotidesofthetarget 

sequence(e.g.,thetargetsequencenotincludingthePAM)exceptforthesubstitutionofUforT 

102771ThelengthofthetargetingsequencemaydependontheCRJSPR/Cassystemand 

componentsused.ForexampledifferentClass2Casnucleasesfromdifferentbacterialspecies 

havevaryingoptimaltargetingsequencelengths.Accordinglythetargetingsequencemay 

comprise5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29 

30,35,40,45,50,ormorethan50nucleotidesinlength.Insomeembodimentsthetargeting 

sequencelengthis0,1, 2,3,4,or5nucleotideslongerorshorterthantheguidesequenceofa 

naturally-occurringnucleotidesequence.  

102781CRJSPR/Cassystem.IncertainembodimentsaCasnucleaseandgRNAscaffoldwillbe 

derivedfromthesameCRJSPR/Cassystem.Insomeembodimentsatargetingsequencemay 

compnseorconsistof18-24nucleotides. Insomeembodimentsatargetingsequencemay 
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compriseorconsistof19-21nucleotides.Insomeembodimentsthetargetingsequencemay 

compriseorconsistof2Onucleotides.  

102791InsomeembodimentsasgRNAisa"Cas9sgRNA"capableofmediatingRNA-guided 

DNAcleavagebyaCas9protein.InsomeembodimentsasgRNAisaCpflsgRNAcapableof 

mediatingRNA-guidedDNAcleavagebyaCpflprotein.InsomeembodimentsagRNA 

comprisesacrRINAandtracrEdNAsufficientforforminganactivecomplexwithaCas9protein 

andmediatingRNA-guidedDNAcleavage.InsomeembodimentsagRNAcomprisesacrRNA 

sufficientforforminganactivecomplexwithaCpflproteinandmediatingRINA-guidedDNA 

cleavage.SeeZetsche2015.  

102801Certainembodimentsoftheinventionalsoprovidenucleicacidse.g.,expressioncassettes 

encodingthegRNAdescribedherein.A"guideRNAnucleicacid"isusedhereintorefertoa 

guideRNA(e.g.ansgRNAoradgRNA)andaguideRNAexpressioncassettewhichisanucleic 

acidthatencodesoneormoreguideRNAs.  

102811Certainembodimentsofthepresentdisclosurealsoprovidedeliveryofadeninebaseeditors 

("ABEs")usingtheLNPscompositionspreparationsnanoparticlesand/ornanomaterials 

describedherein.ABEsandmethodsoftheirusearedescribede.g.inU.S.PatentNo.10,113,163 

andU.S.PatentPublicationNo.2021/0130805,thecontentsofeachofwhicharehereby 

incorporatedbyreferenceintheirentireties.  

[0282JCertainembodimentsofthepresentdisclosurealsoprovidedeliveryofcytosinebase 

editors("CBEs")usingtheLNPscompositionspreparationsnanoparticlesand/ornanomaterials 

describedherein.AREsandmethodsoftheirusearedescribede.g.S 
and9,840,699,thecontentsofeachofwhichareherebyincorporatedbyreferenceintheir 

entireties.  

[0283JTheterm"baseeditor(BE),"ornucleobaseeditor(NBE)"referstoanagentcomprising 

apolypeptidethatiscapableofmakingamodificationtoabase(e.g.,ATCGorU)withina 

nucleicacidsequence(e.g.,DNAorRNA).Insomeembodimentsthebaseeditoriscapableof 

deaminatingabasewithinanucleicacid.Insomeembodimentsthebaseeditoriscapableof 

deaminatingabasewithinaDNAmolecule.Insomeembodimentsthebaseeditoriscapableof 

deaminatinganadenine(A)inDNA.. Insomeembodimentsthedeaminaseisacytosine 

deaminaseoracytidinedeaminase. Insomeembodimentsthebaseeditorisafusionprotein 

comprisinganucleicacidprogrammableDNAbindingprotein(napDNAbp)fusedtoanadenosine 
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deaminase.InsomeembodimentsthebaseeditorisaCas9proteinfusedtoanadenosine 

deaminase.InsomeembodimentsthebaseeditorisaCas9nickase(nCas9)fusedtoanadenosine 

deaminase.Insomeembodimentsthebaseeditorisa S Cas9(dCas9)fusedtoan 

adenosinedeaminase.Insomeembodimentsthebaseeditorisfusedtoaninhibitorofbase 

excisionrepairforexampleaUGHdomainoradJSNdomain.Insomeembodimentsthefusion 

proteincompnsesaCas9nickasefusedtoadeaminaseandaninhibitorofbaseexcisionrepair 

suchasaUGHordJSNdomain.ThetermnucleicacidprogrammableDNAbinding S 

napDNAbp"referstoaproteinthatassociateswithanucleicacid(e.g.,DNAorRINA),suchasa 

guidenuclicacidthatguidesthenapDNAbptoaspecificnucleicacidsequence.Forexamplea 

Cas9proteincanassociatewithaguideRINAthatguidestheCas9proteintoaspecificDNA 

sequencethathascomplementarytotheguideRINA.InsomeembodimentsthenapDNAbpisa 

class2microbialCRISPR-Caseffector.InsomeembodimentsthenapDNAbpisaCas9domain 

forexampleanucleaseactiveCas9,aCas9nickase(nCas9),oranucleaseinactiveCas9(dCas9).  

ExamplesofnucleicacidprogrammableDNAbindingproteinsincludewithoutlimitationCas9 

(e.g.,dCas9andnCas9),CasXCasYCpflC2clC2c2,C2C3,andArgonaute.Itshouldbe 

appreciatedhoweverthatnucleicacidprogrammableDNAbindingproteinsalsoincludenucleic 

acidprogrammableproteinsthatbindRNA.ForexamplethenapDNAbpmaybeassociatedwith 

anucleicacidthatguidesthenapDNAbptoanRNA.OthernucleicacidprogrammableDNA 

bindingproteinsarealsowithinthescopeofthisdisclosurethoughtheymaynotbespecifically 

F. ModifiedRNAs 

102841Incertainembodimentsthedisclosedcompositionspreparationsnanoparticlesand/or 

nanomaterialscomprisemodifiednucleicacidsincludingmodifiedRNAs.  

102851ModifiednucleosidesornucleotidescanbepresentinanRNAforexampleagRNAor 

mRNA.AgRNAormRNAcomprisingoneormoremodifiednucleosidesornucleotidesfor 

exampleiscalledamodified"RNAtodescribethepresenceofoneormorenon-naturallyand/or 

naturallyoccurringcomponentsorconfigurationsthatareusedinsteadoforinadditiontothe 

canonicalAGCandUresidues.InsomeembodimentsamodifiedRNAissynthesizedwitha 

non-canonicalnucleosideornucleotideherecalled"modified." 
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102861Modifiednucleosidesandnucleotidescanincludeoneormoreof(i)alteratione.g., 

replacementofoneorbothofthenon-linkingphosphateoxygensand/orofoneormoreofthe 

linkingphosphateoxygensinthephosphodiesterbackbonelinkage(anexemplarybackbone 

modification);(ii)alteratione.g.,replacementofaconstituentoftheribosesugare.g., ofthe2' 

hydroxylontheribosesugar(anexemplarysugarmodification);(iii)wholesalereplacementofthe 

phosphatemoietywith"dephospho"linkers(anexemplarybackbonemodification);(iv) 

modificationorreplacementofanaturallyoccurringnucleobaseincludingwithanon-canonical 

nucleobase(anexemplarybasemodification);(v)replacementormodificationoftheribose

phosphatebackbone(anexemplarybackbonemodification);(vi)modificationofthe3endor5' 

endoftheoligonucleotidee.g., removalmodificationorreplacementofaterminalphosphate 

grouporconjugationofamoietycaporlinker(such3or5'capmodificationsmaycomprisea 

sugarand/orbackbonemodification);and(vii)modificationorreplacementofthesugar(an 

exemplarysugarmodification).Certainembodimentscomprisea5endmodificationtoanmRNA 

gRNAornucleicacid.Certainembodimentscomprisea3'endmodificationtoanmRNAgRNA 

ornucleicacid.AmodifiedRNAcancontain5'endand3'endmodifications.AmodifiedRNA 

cancontainoneormoremodifiedresiduesatnon-terminallocations.Incertainembodimentsa 

gRNAincludesatleastonemodifiedresidue.IncertainembodimentsanmRNAincludesatleast 

onemodifiedresidue.  

[0287JUnmodifiednucleicacidscanbepronetodegradationbye.g.,intracellularnucleasesor 

thosefoundinserum.Forexamplenucleasescanhydrolyzenucleicacidphosphodiesterbonds.  

moremodifiednucleosidesornucleotidese.g.,tointroducestabilitytowardintracellularorserum

basednucleases. InsomeembodimentsthemodifiedgRNAmoleculesdescribedhereincan 

exhibitareducedinnateimmuneresponsewhenintroducedintoapopulationofcellsbothinvito 

andexvito.Theterm"S immuneresponseincludesacellularresponsetoexogenousnucleic 

acidsincludingsinglestrandednucleicacidswhichinvolvestheinductionofcytokineexpression 

andreleaseparticularlytheinterferonsandcelldeath.  

102881AccordinglyinsomeembodimentsRNAornucleicacidsinthedisclosedthedisclosed 

compositionspreparationsnanoparticlesand/ornanomaterialscompriseatleastonemodification 

whichconfersincreasedorenhancedstabilitytothenucleicacidincludingforexampleimproved 

resistancetonucleasedigestioninvito.Asusedhereinthetermsmodificationand"modified" 
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assuchtermsrelatetothenucleicacidsprovidedhereinincludeatleastonealterationwhich 

preferablyenhancesstabilityandrenderstheRNAornucleicacidmorestable(e.g.,resistantto 

nucleasedigestion)thanthewild-typeornaturallyoccurringversionoftheRNAornucleicacid.  

Asusedhereintheterms'stable"and"stability"assuchtermsrelatetothenucleicacidsofthe 

presentinventionandparticularlywithrespecttotheRNArefertoincreasedorenhanced 

resistancetodegradationbyforexamplenucleases(i.e.,endonucleasesorexonucleases)which 

arenormallycapableofdegradingsuchRNA.Increasedstabilitycanincludeforexampleless 

sensitivitytohydrolysisorotherdestructionbyendogenousenzymes(e.g.,endonucleasesor 

exonucleases)orconditionswithinthetargetcellortissuetherebyincreasingorenhancingthe 

residenceofsuchRNAinthetargetcelltissuesubjectand/orcytoplasm.ThestabilizedRNA 

moleculesprovidedhereindemonstratelongerhalf-livesrelativetotheirnaturallyoccurring, 

unmodifiedcounterparts(e.g.thewild-typeversionofthemRNA).Alsocontemplatedbythe 

termsmodificationand"modified"assuchtermsrelatedtothemRNAoftheLNPcompositions 

disclosedhereinarealterationswhichimproveorenhancetranslationofmRNAnucleicacids 

includingforexampletheinclusionofsequenceswhichfunctionintheinitiationofprotein 

translation(e.g.,theKozacconsensussequence).(KozakMNucleicAcidsRes15(20):8125

48(1987),thecontentsofwhichareherebyincorporatedbyreferencehereininitsentirety).  

102891InsomeembodimentsanRNAornucleicacidofthedisclosedcompositionspreparations 

nanoparticlesand/ornanomaterialsdisclosedhereinhaveundergoneachemicalorbiological 

ofabase(e.g.,bydeletionorbythesubstitutionofonenucleotideforanother)ormodificationof 

abaseforexamplethechemicalmodificationofabase.Thephrase"chemicalmodifications"as 

usedhereinincludesmodificationswhichintroducechemistrieswhichdifferfromthoseseenin 

naturallyoccurringRNAforexamplecovalentmodificationssuchastheintroductionofmodified 

nucleotides,(e.g.,nucleotideanalogsortheinclusionofpendantgroupswhicharenotnaturally 

foundinsuchRNAmolecules).  

[0290JInsomeembodimentsofabackbonemodificationthephosphategroupofamodified 

residuecanbemodifiedbyreplacingoneormoreoftheoxygenswithadifferentsubstituent.  

Furtherthemodifiedresiduee.g.,modifiedresiduepresentinamodifiednucleicacidcaninclude 

thewholesalereplacementofanunmodifiedphosphatemoietywithamodifiedphosphategroup 

asdescribedherein.Insomeembodimentsthebackbonemodificationofthephosphatebackbone 
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canincludealterationsthatresultineitheranunchargedlinkerorachargedlinkerwith 

unsymmetrical charge distribution. Examples ofmodified phosphate groups include 

phosphorothioatephosphoroselenatesboranophosphatesboranophosphateestershydrogen 

phosphonatesphosphoroamidatesalkylorarylphosphonatesandphosphotriesters. The 

phosphorousatominanunmodifiedphosphategroupisachiral.Howeverreplacementofoneof 

thenon-bridgingoxygenswithoneoftheaboveatomsorgroupsofatomscanrenderthe 

phosphorousatomchiral.Thestereogenicphosphorousatomcanpossesseitherthe"1k" 

configuration(hereinRp)orthe"S"configuration(hereinSp).Thebackbonecanalsobemodified 

byreplacementofabridgingoxygen,(i.e.,theoxygenthatlinksthephosphatetothenucleoside), 

withnitrogen(bridgedphosphoroamidates),sulfur(bridgedphosphorothioates)andcarbon 

(bridgedmethylenephosphonates).Thereplacementcanoccurateitherlinkingoxygenoratboth 

ofthelinkingoxygens.Thephosphategroupcanbereplacedbynon-phosphoruscontaining 

connectorsincertainbackbonemodifications.Insomeembodimentsthechargedphosphategroup 

canbereplacedbyaneutralmoiety.Examplesofmoietieswhichcanreplacethephosphategroup 

canincludewithoutlimitatione.g.,methylphosphonatehydroxylaminosiloxanecarbonate 

carboxymethylcarbamate amidethioether ethyleneoxidelinker sulfonate sulfonamide 

thioformacetal, formacetal, oximemethyleneiminomethylenemethyliminomethylenehydrazo 

methylenedimethylhydrazoandmethyleneoxymethylimino.  

102911Insomeembodimentsthedisclosedcompositionspreparationsnanoparticlesand/or 

nanomaterialscompriseanmRNAcomprisinganopenreadingframe(ORF)encodinganRNA

guidedDNAbindingagentsuchasaCasnucleaseorClass2Casnucleaseasdescribedherein.  

InsomeembodimentsanmRNAcomprisinganOREencodinganRNA-guidedDNAbinding 

agentsuchasaCasnucleaseorClass2Casnuclease, 5providedusedoradministered.An 

mRNAmaycompriseoneormoreofa59capa5untranslatedregion(UTR),a3'UTRsanda 

polyadeninetail.ThemRNAmaycompriseamodifiedopenreadingframeforexampletoencode 

anuclearlocalizationsequenceortousealternatecodonstoencodetheprotein.  

102921mRNAinthedisclosedcompositionspreparationsnanoparticlesand/ornanomaterials 

mayencodeforexampleasecretedhormoneenzymereceptorpolypeptidepeptideorother 

proteinofinterestthatisnormallysecreted.InoneembodimentoftheinventionthemRNAmay 
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optionallyhavechemicalorbiologicalmodificationswhichforexampleimprovethestability 

and/orhalf-lifeofsuchmRNAorwhichimproveorotherwisefacilitateproteinproduction.  

102931Inadditionsuitablemodificationsincludealterationsinoneormorenucleotidesofacodon 

suchthatthecodonencodesthesameaminoacidbutismorestablethanthecodonfoundinthe 

wild-typeversionofthemRNA.ForexampleaninverserelationshipbetweenthestabilityofRNA 

andahighernumbercytidines(C's)and/oruridines(U's)residueshasbeendemonstratedand 

RNAdevoidofCandUresidueshavebeenfoundtobestabletomostRNases(Heidenreichetal.  

JBiolChem2692131-8(1994),thedisclosureofwhichisherebyincorporatedbyreference 

hereininitsentirety).InsomeembodimentsthenumberofCand/orUresiduesinanmRNA 

sequenceisreduced.InanotherembodimentthenumberofCand/orUresiduesisreducedby 

substitutionofonecodonencodingaparticularaminoacidforanothercodonencodingthesame 

orarelatedaminoacid.ContemplatedmodificationstothemRNAnucleicacidsofthepresent 

inventionalsoincludetheincorporationofpseudouridines.Theincorporationofpseudouridines 

intothemRNAnucleicacidsofthepresentinventionmayenhancestabilityandtranslational 

capacityaswellasdiminishingimmunogenicityinvivo.Seee.g.,KarikoK.,etal.,Molecular 

Therapy16(11):1833-1840(2008),thecontentsofwhichisherebyincorporatedbyreference 

hereininitsentirety.SubstitutionsandmodificationstothemRNAofthepresentinventionmay 

beperformedbymethodsreadilyknowntooneorordinaryskillintheart.  

[0294JTheconstraintsonreducingthenumberofCandUresiduesinasequencewilllikelybe 

greaterwithinthecodingregionofanmRNAcomparedtoanuntranslatedregion,(i.e itwill 

retainingtheabilityofthemessagetoencodethedesiredaminoacidsequence).Thedegeneracy 

ofthegeneticcodehoweverpresentsanopportunitytoallowthenumberofCand/orUresidues 

thatarepresentinthesequencetobereducedwhilemaintainingthesamecodingcapacity(i.e.  

dependingonwhich aminoacidisencodedbyacodonseveraldifferentpossibilitiesfor 

modificationofRNAsequencesmaybepossible).  

[0295JThetermmodificationalsoincludesforexampletheincorporationofnon-nucleotide 

linkagesormodifiednucleotidesintothemRNAsequencesofthepresentinvention(e.g., 

modificationstooneorboththe3'and5'endsofanmRNAmoleculeencodingafunctional 

secretedproteinorenzyme).SuchmodificationsincludetheadditionofbasestoanmRNA 

sequence(e.g.,theinclusionofapolyAtailoralongerpolyAtail),thealterationofthe3'UTR 
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orthe5'UTRcomplexingthemRNAwithanagent(e.g.,aproteinoracomplementarynucleic 

acidmolecule),andinclusionofelementswhichchangethestructureofanmRNAmolecule(e.g., 

whichformsecondarystructures).  

102961ThepolyAtailisthoughttostabilizenaturalmessengers.Thereforeinoneembodimenta 

longpolyAtailcanbeaddedtoanmRNAmoleculethusrenderingthemRNAmorestable.Poly 

Atailscanbeaddedusingavarietyofad-recognizedtechniques.ForexamplelongpolyAtails 

canbeaddedtosyntheticorinvitrotranscribedmRNAusingpolyApolymerase(Yokoeetal.  

NatureBiotechnology.1996;14:1252-1256,thecontentsofwhichisherebyincorporatedby 

referencehereininitsentirety).AtranscriptionvectorcanalsoencodelongpolyAtails.In 

additionpolyAtailscanbeaddedbytranscriptiondirectlyfromPCRproducts.Inone 

embodimentthelengthofthepolyAtailisatleastabout90,200,300,400atleast500nucleotides.  

InoneembodimentthelengthofthepolyAtailisadjustedtocontrolthestabilityofamodified 

mRNAmoleculeoftheinventionandthusthetranscriptionofprotein.Forexamplesincethe 

lengthofthepolyAtailcaninfluencethehalf-lifeofanmRNAmoleculethelengthofthepoly 

AtailcanbeadjustedtomodifythelevelofresistanceofthemRNAtonucleasesandthereby 

controlthetimecourseofproteinexpressioninacell.InoneembodimentthestabilizedmRNA 

moleculesaresufficientlyresistanttoinvivodegradation(e.g.,bynucleases),suchthattheymay 

bedeliveredtothetargetcellwithoutatransfervehicle.  

[0297JInsomeembodimentembodimentsanmRNAcanbemodifiedbytheincorporation3 

oneembodiment,3'and/or5'flankingsequencewhichnaturallyflanksanmRNAandencodesa 

secondunrelatedproteincanbeincorporatedintothenucleotidesequenceofanmRNAmolecule 

encodingatherapeuticorfunctionalproteininordertomodifyit.Forexample,3'or5'sequences 

frommRNAmoleculeswhicharestable(e.g.,globin, actinGAPDHtubulinhistoneorcitric 

acidcycleenzymes)canbeincorporatedintothe3'and/or5'regionofasensemRNAnucleicacid 

moleculetoincreasethestabilityofthesensemRNAmolecule.Seee.g.,US2003/0083272,the 

contentsofwhichisherebyincorporatedbyreferencehereininitsentirety.Moredetailed 

descriptionsofthemRNAmodificationscanbefoundinUS2017/0210698A1atpages57-68 

whichcontentisincorporatedhereinbyreferenceinitsentirety.  
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H. Templatenucleicacid 

102981Thecompositionspreparations nanoparticles, and/ornanomaterialsandmethods 

disclosedhereinmayincludeatemplatenucleicacid.Atemplatemaybeusedtoalterorinserta 

nucleicacidsequenceatornearatargetsiteforanRNA-guidedDNAbindingproteinsuchasa 

Casnucleasee.g.,aClass2Casnuclease.Insomeembodimentsthemethodscomprise 

introducingatemplatetothecell.Insomeembodimentsasingletemplatemaybeprovided.In 

someembodimentstwoormoretemplatesmaybeprovidedsuchthateditingmayoccurattwoor 

moretargetsites.Forexampledifferenttemplatesmaybeprovidedtoeditasinglegeneinacell 

ortwodifferentgenesinacell.  

102991Insomeembodimentsatemplatemaybeusedinhomologousrecombination.Insome 

embodimentsthehomologousrecombinationmayresultintheintegrationofthetemplate 

sequenceoraportionofthetemplatesequenceintothetargetnucleicacidmolecule.Insome 

embodimentsatemplatemaybeusedinhomology-directedrepairwhichinvolvesDNAstrand 

invasionatthesiteofthecleavageinthenucleicacid.Insomeembodimentshomology-directed 

repairmayresultinincludingthetemplatesequenceintheeditedtargetnucleicacidmolecule.In 

someembodimentsatemplatemaybeusedingeneeditingmediatedbynon-homologousend 

joining.Insomeembodimentsatemplatesequencehasnosimilaritytothenucleicacidsequence 
nearthecleavagesite.Insomeembodimentsatemplateoraportionofthetemplatesequenceis 

incorporated.Insomeembodimentsatemplateincludesflankinginvertedterminalrepeat(JTR) 

103001Insomeembodimentsatemplatesequencemaycorrespondtocompriseorconsistofan 

endogenoussequenceofatargetcell.Itmayalsooralternativelycorrespondtocompriseor 

consistofanexogenoussequenceofatargetcell. Asusedhereinthetermendogenoussequence 

referstoasequencethatisnativetothecell.Thetermexogenoussequencereferstoasequence 

thatisnotnativetoacellorasequencewhosenativelocationinthegenomeofthecellisina 

differentlocation.Insomeembodimentstheendogenoussequencemaybeagenomicsequence 

ofthecell.  

103011In some embodiments, the endogenous sequence may be a chromosomal or 

extrachromosomalsequence.Insomeembodimentsanendogenoussequencemaybeaplasmid 

sequenceofthecell.  
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103021InsomeembodimentsatemplatecontainsssDNAordsDNAcontainingflankinginvert

terminalrepeat(JTR)sequences. Insomeembodimentsatemplateisprovidedasavector 

plasmidminicirclenanocircleorPCRproduct.  

103031Insomeembodimentsanucleicacidispurified.Insomeembodimentsanucleicacidis 

purifiedusingaprecipitationmethod(e.g.,LiClprecipitation alcoholprecipitation oran 

equivalentmethode.g.,asdescribedherein).Insomeembodimentsanucleicacidispurified 

usingachromatography-basedmethodsuchasanHPLC-basedmethodoranequivalentmethod 

(e.g.,asdescribedherein). Insomeembodimentsanucleicacidispurifiedusingbotha 

precipitationmethod(e.gLiClprecipitation)andanHPLC-basedmethod.Insomeembodiments 

thenucleicacidispurifiedbytangentialflowfiltration(TFF).  

Iv. MethodsofmanufacturingLNPs 

103041Methodsofmanufacturinglipidnanoparticlesareknownintheart.Insomeembodiments 

thedescribedcompositionspreparationsnanoparticlesand/ornanomaterialsaremanufactured 

usingmicrofluidics. Forinstanceexemplarymethodsofusingmicrofluidicstoformlipid 

nanoparticlesaredescribedbyLeungA.K.Ketal.,JPhysChem116:18440-18450(2012),Chen 

D.,etal.,JAmChemSoc,134:6947-6951(2012),andBelliveauN.M.,etalMolecularTherapy

NucleicAcids1:e37(2012),thedisclosuresofwhichareherebyincorporatedbyreferenceintheir 

entireties.  

otherlipidnanoparticlecomponents(suchasionizablelipidconjugate-linkerlipidscholesterol 

andphospholipid)arepreparedinasecondbuffersolution.Insomeembodimentsasyringepump 

introducesthetwosolutionsintoamicrofluidicdevice.Thetwosolutionscomeintocontactwithin 

themicrofluidicdevicetoformlipidnanoparticlesencapsulatingthecargo.  

103061MethodsofscreeningthedisclosedlipidnanoparticlesaredescribedinInternationalPatent 

ApplicationNo.PCT/US2O1S/058171,whichisincorporatedbyreferenceinitsentiretyherein.  

Insomeembodimentsthescreeningmethodscharacterizevehicledeliverypreparationstoidentify 

preparationswithadesiredtropismandthatdeliverfunctionalcargotothecytoplasmofspecific 

cells.Insomeembodimentsthescreeningmethodusesareporterthathasafunctionalitythatcan 

bedetectedwhendeliveredtothecell. Forexampledetectingafunctionalreporterinacell 

indicatesthattheLNPpreparationdeliversfunctionalcargotothecell.Amongotherthingsin 
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someembodimentsachemicalcompositionidentifierisincludedineachdifferentdeliveryvehicle 

formulationtokeeptrackofthechemicalcompositionspecificforeachdifferentdeliveryvehicle 

formulation.Insomeembodimentsachemicalcompositionidentifierisanucleicacidbarcode.  

Insomeembodimentsasequenceofthenucleicacidbarcodeispairedtowhichchemical 

componentswereusedtoformulatetheLNPpreparationinwhichitisloadedsothatwhenthe 

nucleicacidbarcodeissequencedthechemicalcompositionofthedeliveryvehiclethatdelivered 

thebarcodeisidentified. Representativebarcodesincludebutarenotlimitedtobarcodes 

describedbySago,2018PNASSagoJACS2018,thedisclosureofwhichisherebyincorporated 

byreferenceinitsentirety.RepresentativereportersincludebutarenotlimitedtosiRNAmRNA 

nucleaseprotein nucleasemRNA smallmoleculesepigeneticmodifiersandphenotypic 

modifiers.DNA(genomicandDNAbarcodes)canbeisolatedusingQuickExtract(Lucigen)and 

sequencedusingIlluminaMiniSeqasdescribedbySagoetal.PNAS2018,Sagoetal.JACs2018 

SagoLokugamageetal.NanoLefters2018,thedisclosuresofwhichareherebyincorporatedby 

referenceintheirentireties).  

V. Methodsofuse 

103071Amongotherthingsthepresentdisclosuredescribesmethodsofusingcompositions 

preparationsnanoparticlesand/ornanomaterialsdescribedherein. Forexampleinsome 

embodimentsthepresentdisclosuredescribesmethodsofusingcompositionspreparations 

describedherein.Asanotherexampleinsomeembodimentsthepresentdisclosuredescribes 

methodsoftreatmentand/ordelayingand/orarrestingprogressionofadiseaseordisorderusing 

compositionspreparationsnanoparticlesand/ornanomaterialsasdescribedherein. Income 

embodimentscompositionspreparationsnanoparticlesand/ornanomaterialsdescribedherein 

areforuseinmedicine.  

103081Insomeembodimentscompositionspreparationsnanoparticlesand/ornanomaterials 

describedhereindelivertherapeuticorprophylacticagentstospecificcellsororgansinasubject 

inneedthereof Insomeembodimentsthecompositionspreparationsnanoparticlesand/or 

nanomaterialsdelivertherapeuticorprophylacticagentstospecificcellsororgansinasubjectin 

needthereofintheabsenceofatargetingligand. Insomeembodimentsthecompositions 
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preparationsnanoparticlesand/ornanomaterialsareusefultotreatorpreventdiseasesinasubject 

inneedthereof 

A. Methodsofdeliveringcargotocellstissueororgans 

103091Amongotherthingsinsomeembodimentscompositionspreparationsnanoparticles 

and/ornanomaterialsdisclosedhereintargetaparticulartypeorclassofcells(e.g.,cellsofa 

particularorganorsystemthereofltissuesand/organs. Insomeembodimentsthepresent 

disclosureprovidesmethodsofdeliveringoneormorecargosdescribedhereintoasubjectinneed 

thereofInsomeembodimentssuchmethodscompriseinvivoand/orinvitrodelivery.Insome 

embodimentssuchmethodscompriseinvivodelivery. Insomeembodimentssuchmethods 

compriseinvitrodelivery.Insomeembodimentsthepresentdisclosureprovidesformethodsof 

deliveringoneormoretherapeuticand/orprophylacticnucleicacidstoasubjectinneedthereof 

aredescribedherein.  

103101Insomeembodimentsacompositionpreparationnanoparticleand/ornanomaterial 

comprisesatherapeuticand/orprophylacticofinterestthatmaybespecificallydeliveredtoliver 

cellsinthesubject.Exemplarylivercellsincludebutarenotlimitedtohepatocytes.  

110311JInsomeembodimentsacompositionpreparationnanoparticleand/ornanomaterial 

comprisesatherapeuticand/orprophylacticofinterestthatmaybespecificallydeliveredtospleen 

cellsinthesubject. Exemplaryspleencellsincludebutarenotlimitedtosplenicmonocytes 

103121Insomeembodimentsacompositionpreparationnanoparticleand/ornanomaterial 

comprisesatherapeuticand/orprophylacticofinterestthatmaybespecificallydeliveredtobone 

marrowcellsinthesubject.Exemplarybonemarrowcellsincludebutarenotlimitedtobone 

marrowmonocytesbonemarrowBcellsbonemarrowmemoryBcellsorbonemarrowTcells.  

103131Insomeembodimentsacompositionpreparationnanoparticleand/ornanomaterial 

comprisesatherapeuticand/orprophylacticofinterestthatmaybespecificallydeliveredto 

immunecellsinthesubject.ExemplaryimmunecellsincludebutarenotlimitedtoCDS+,CD4+ 

orCDS+CD4+cells.  

103141Insomeembodimentsacompositionpreparationnanoparticleand/ornanomaterial 

comprisesatherapeuticand/orprophylacticofinterestthatmaybespecificallydeliveredto 

hematopoieticstemcellsinthesubject.Unlessotherwisespecifieditisunderstoodthattheterms 
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"hematopoieticstemcells(HSCs)"and"hematopoieticstemandprogenitorcells(HSPCs)"are 

usedinterchangeablyinthepresentdisclosure.  

103151Insomeembodimentsthelipidnanoparticlescanbeformulatedtobedeliveredinthe 

absenceofatargetingligandtoamammalianliverhepatocytesliverimmunecellsspleenTcells 

orlungendothelialcells.Specificdeliverytoaparticularclassortypeofcellsindicatesthata 

higherproportionoflipidnanoparticlesaredeliveredtotargettypeorclassofcells.Insome 

embodimentsspecificdeliverymayresultinagreaterthan2fold,5fold,10fold,15foldor20 

foldcomparedtodeliveryusingaconventionalnanoparticlesystem(e.g.,MC3-containingLNPs).  

B. Methodsofproducingapolypeptide 

103161Amongotherthingsinsomeembodimentsmethodsofusingcompositionspreparations 

nanoparticlesand/ornanomaterialsdisclosedhereinareusedformethodsofproducinga 

polypeptide.Amongotherthingsinsomeembodimentslipidnanoparticlesdescribedhereincan 

beusedforproducingapolypeptideinatargetcellinasubjectinneedthereofForexamplein 

someembodimentslipidnanoparticlesdescribedhereincanbeusedforproducingapolypeptide 

inatargetcellinasubjectinneedthereofInsomeembodimentscompositionspreparations 

nanoparticlesand/ornanomaterialsdisclosedhereincompriseoneormorenucleicsequencesto 

bedeliveredtoacell.  

[0317JInsomeembodimentsoneormorenucleicacidsareexpressedinacell. Income 

embodimentsexpressionofanucleicacidsequenceinvolvesoneormoreofthefollowing:(1) 

anRNAtranscript(e.g.,bysplicingediting,5' capformationand/or3' endformation);(3) 

translationofanRNAintoapolypeptideorproteinand/or(4)post-translationalmodificationof 

apolypeptideorprotein.  

C. Methodsofgeneregulation 

[0318JAmongotherthingsinsomeembodimentsmethodsofusingcompositionspreparations 

nanoparticlesand/ornanomaterialsdisclosedhereinareusedforgeneregulation.Amongother 

thingsinsomeembodimentslipidnanoparticlesdescribedhereincanbeusedforreducingand/or 

increasinggeneexpressioninatargetcellinasubjectinneedthereofForexampleinsome 

embodimentslipidnanoparticlesdescribedhereincandeliveroneormorenucleicacidstoatarget 
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cellinthesubjectwithoutatargetingligand.Insomeembodimentsanucleicacidisaninhibitor 

nucleicacid. InsomeembodimentsaninhibitorynucleicacidisansiRNA. Income 

embodimentsanucleicacidisanucleicaciddescribedherein. Asanotherexampleinsome 

embodimentslipidnanoparticlesdescribedhereincandelivercargotoatargetcellinthesubject 

withoutatargetingligand.Insomeembodimentscargoisanycargodescribedherein.  

103191Amongotherthingsinsomeembodimentsmethodsofusingcompositionspreparations 

nanoparticlesand/ornanomaterialsdisclosedhereinforeditingofageneinacellinasubjectin 

needthereof 

103201Insomeembodimentsacellthatistargetedforgeneregulationisanimmunecell.The 

immunecellcanbeaTcellsuchasCDS+TcellCD4+TcellorTregulatorycell. Other 

exemplaryimmunecellsforgeneeditingincludebutarenotlimitedtomacrophagesdendritic 

cellsBcellsornaturalkillercells. Insomeembodimentsthecellthatistargetedforgene 

regulationinahepatocyte.  

103211ExemplarygenesthatcanbetargetedincludebutarenotlimitedtoTcellreceptorsBcell 

receptorsCTLA4,PD1,FOXOlFOXO3 AKTsCCR5,CXCR4 LAG3,TJM3 Killer 

immunoglobulin-likereceptors GJTRBTLALFA-4,T4,LFA-1,Bp35 CD27Lreceptor 

TNFRSF8,TNFRSFSCD47,CDS2,JCAM-1,LFA-3,L-selectinKi-24,MB1, B7,B70,M

CSFRTNFR-IIJL-7ROX-40,CD137,CD137LCD3OLCD4OLFasLTRAILCD257 

LIGHTTRAIL-RiTRAILR2,TRAIL-R4,TWEAK-RTNFRBCMAB7DCBTLAB7-H1 

B7-H2,B7-H3,ICOSXTGFR2,NKG2DJAGiGITRCD4,CCR2,GATA-3,MTORC1 

betargetedincludebutarenotlimitedtoOCTG6PaseMutPCCAPCCBPCSK9,ALASiand 

PAH.Exemplarytumor-associatedantigensthatcanberecognizedbyTcellsandarecontemplated 

fortargetingincludebutarenotlimitedtoMAGElMAGE3MAGE6,BAtHEGAGENYBSO

1MARTi/MelanAMC1RGP100,tyrosinaseTRP-1,TRP-2,PSACEACyp-BHer2/Neu 
S 

hTERTMUC1PRAMEWT1,RASCDK-4MUM-iKRASMSLNandf3-catenin.  

D. Subjectstobetreated 

103221Insomeembodimentssubjectswhoaretreatedaremammalsexperiencingcancer 

autoimmunediseaseS diseaseorgantransplantorganfailureproteindeficiencyora 

combinationthereofInsomeembodimentsasubjectisahuman.Insomeembodimentsmethods 
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describedhereinmaycausehepatocytestotranslatecertainproteins. Insomeembodiments 

methodsdescribedhereinmaybeusedtodeliveroneormoreDNAmRNAsgRNAorsiRNAto 

ahepatocyte.Insomeembodimentsmethodsdescribedhereinmaybeusedtodeliveroneormore 

DNAmRINAsgRINAorsiRINAtoasplenicTcell.Insomeembodimentsmethodsdescribed 

hereinmaybeusedtodeliveroneormoreDNAmRNAsgRNAorsiRNAtoasplenicBcell.  

InsomeembodimentsmethodsdescribedhereinmaybeusedtodeliveroneormoreDNA 

mRNAsgRNAorsiRNAtoasplenicmonocyte. Insomeembodimentsmethodsdescribed 

hereinmaybeusedtodeliveroneormoreDNAmRNAsgRNAorsiRNAtoabonemarrow 

cell.  

103231Itshouldbeunderstoodthattheorderofstepsororderforperformingcertainactionis 

immaterialsolongastheinventionremainsoperable.Moreovertwoormorestepsoractionsmay 

beconductedsimultaneously.  

103241Whiletheinventionhasbeenparticularlyshownanddescribedwithreferencetospecific 

preferredembodimentsitshouldbeunderstoodbythoseskilledintheartthatvariouschangesin 

formanddetailmaybemadethereinwithoutdepartingfromthespiritandscopeoftheinvention 

asdefinedbytheappendedclaims.  

ExemplaryEmbodiments 

[0325JThefollowingnumberedembodimentswhilenon-limitingareexemplaryofcertain 

1. AcompoundofFormulaJ'.  

griN 
L2 0 

I x 
>1 N -'V NLS 

I 

oritsN-oxideorapharmaceuticallyacceptablesaltthereofwherein 

L'isabsentC1-6alkylenylorC2-6heteroalkylenyl; 

eachL2 isindependentlyoptionallysubstitutedC2-15alkylenyloroptionallysubstitutedC3-15 

heteroalkylenyl; 

L3 isabsentoptionallysubstitutedCi-ioalkylenyloroptionallysubstitutedC2-loheteroalkylenyl; 
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Xisabsent,-OC(O)-, -C(O)O-, or-OC(O)O, 

eachR'isindependentlyanoptionallysubstitutedgroupselectedfromC4-12aliphatic,3-to12

memberedcycloaliphatic,7-to12-memberedbridgedbicycliccomprising0-4heteroatoms 

independentlyselectedfromnitrogenoxygenorsulfur,1-adamantyl,2-adamantylsterolyl, 

andphenyl; 

0 

I 
0 

Rishydrogen, O~<R6 oranoptionallysubstitutedgroupselectedfromC6-2oaliphatic,3

to12-memberedcycloaliphatic 7-to12-memberedbridgedbicycliccomprising0-4 

heteroatoms independently selected from nitrogen, oxygen, or sulfur, 1-adamantyl, 

2-adamantylsterolylandphenyl; 

R'ishydrogenoptionallysubstitutedphenyloptionallysubstituted3-to7-membered 

cycloaliphatic, optionally substituted3- to7-memberedheterocyclyl comprising 1-3 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuroptionallysubstituted 

5-to6-memberedmonocyclicheteroarylcomprising1-4heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfuroptionallysubstituted8-to10-memberedbicyclic 

heteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 

sulfur, -OR2  -C(O)0R2  -C(O)SR2  -OC(O)R2, -OC(O)0R 2, -CN 

y~p~2S(O)2R2 ,-NR2 C(O)N(R2 )2,-NR2 C(S)N(R2)2,-NR2C(NR2 )N(R2 )2,-NR2 C(CHR2)N(R2)2, 

-N(0R2 )C(O)R2  -N(0R2 )S(O)2R2  -N(0R2 )C(O)0R2  -N(0R2 )C(O)N(R2 )2, 

-N(0R2 )C(S)N(R2 )2, -N(0R2 )C(NR2 )N(R2 )2, -N(0R2 )C(CHIR2 )N(R2)2, -C(NR2 )N(R2)2, 

-C(NR2 )R2, -C(O)N(R 2 )0R2 -C(R2 )N(R2 )2C(O)0R2 -CR2(R3)2, -OP(O)(0R2 )2, or 

-P(O)(0R2 )2;or 

R2 
I 

U-,N 

R'is 0 0 oraringselectedfrom3-to7-memberedcycloaliphaticand3-to7

memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfromnitrogen 
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oxygenandsulfurwhereinthecycloaliphaticorheterocyclylringisoptionallysubstituted 

with1-4B!orR 3 groups; 

eachR2 isindependentlyhydrogenoxo,-CN,-N02, -OR4-S(O)2R4 ,-S(O)2N(R4 )2,-(CH2)n-R 4 

oranoptionallysubstitutedgroupselectedfromC1-6aliphaticphenyl,3-to7-membered 

cycloaliphatic 5-to6-memberedmonocyclicheteroarylcomprising 1-4heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfurand3-to7-memberedheterocyclyl 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuror 

twooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted4-to 7-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR3 isindependently-(CH2)n-R 4 or 

twooccurrencesofR 3 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted 5- to 6-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR4 isindependentlyhydrogen-OR 5 ,-N(R5 )2,-OC(O)R 5 -OC(O)0R5 -CN, -C(O)N(R 5)2, 

-NB]C(O)R 5 , -OC(O)N(R5 )2,-N(R5 )C(O)0R5 -NB]S(O)2R 5 -NB]C(O)N(R 5 )2, 

R5 
I 

N 
a 

0 

-NRJC(S)N(R 5 )2,-NRC(NR 5)N(R5)2,or ~ 

twooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted4-to 7-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR6 isindependentlyC4-12aliphaticand 

eachnisindependently0to4.  

2. AcompoundofFormulaI: 

0-K 
L2 0 

I x XLI,,NN -V 
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I 

oritsN-oxideorasaltthereofwherein 

L'isabsentC1-6alkylenylorC2-6heteroalkylenyl; 

eachL2 isindependentlyC2-1oalkylenylorC3-1oheteroalkylenyl; 

L3 isabsentCi-ioalkylenylorC2-loheteroalkylenyl; 

Xisabsent,-OC(O)-, -C(O)O-, or-OC(O)O, 

eachR'isindependentlyC4-12alkenylC4-12alkynylorC4-12haloaliphatie' 

0 

I 
0 

Rishydrogen, O~<R6 oranoptionallysubstitutedgroupselectedfromC6-2oaliphatic 

C6-2ohaloaliphatic a3- to7-memberedcycloaliphaticring, 1-adamantyl,2-adamantyl, 

sterolylandphenyl; 

R'ishydrogena3-to7-memberedcycloaliphaticringa3-to7-memberedheterocyclicring 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfur 

-OR2 -C(O)0R2 -C(O)SR2 -OC(O)R2, -OC(O)0R2 -CN -N(R2)2, -C(O)N(R2)2, 

-NR2C(O)R2, -OC(O)N(R 2)2, -N(R2 )C(O)0R2 ~jp~2 S(O)2R2 -NR2 C(O)N(R2 )2, 

-NR2C(S)N(R2)2, -NR2C(NR2)N(R2)2, -NR2C(CHIR2)N(R2)2, -N(0R2 )C(O)R2 

-N(0R2 )S(O)2R2  -N(0R2 )C(O)0R2  -N(0R2 )C(O)N(R2 )2, -N(0R2)C(S)N(R2 )2, 

H 

I ONy 
3 N 0 

, -C(R 2)N(R2)2C(O)0R2  0 0 -CR2 (0R2 )R3 , A I 

R2  0 
N 

0 N 

or H 9 

eachR2 isindependentlyhydrogen,-CN,-N02-OR 4 -S(O)2R 4 -S(O)2N(R 4 )2,-(CH2)n-R 4 oran 

optionallysubstitutedgroupselectedfromC1-6aliphatica3-to7-memberedcycloaliphatic 

ringanda3-to7-memberedheterocyclicringcomprising1-3heteroatomsindependently 

selectedfromnitrogenoxygenandsulfuror 

132 

-N(0R2 )C(NR2 )N(R2 )2, -N(0R2 )C(CHR2 )N(R2 )2, -C(NR2 )N(R2 )2, -C(NR2 )R2
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twooccurrencesofRItakentogetherwiththeatom(s)towhichtheyareattachedforman 

optionallysubstituted4-to7-memberedheterocyclicringcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR3 isindependently-(CH2)n-R 4 ,or 

twooccurrencesofR 3 ,takentogetherwiththeatomstowhichtheyareattachedforman 

optionallysubstituted5-to6-memberedheterocyclicringcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR4 isindependentlyhydrogen-OR 5 ,-N(R5 )2,-OC(O)R 5 -OC(O)0R5 -CN, -C(O)N(R 5)2, 

-NR5C(O)R5 , -OC(O)N(R 5 )2,-N(R5 )C(O)Oi{~-NB]S(O)2R 5-NB]C(O)N(R 5)2, 

R5 
I 1~ 

-pN 

-NR5C(S)N(R5)2,-NR5C(NR5)N(R5)2,or ~ 0 

eachR5 isindependentlyhydrogenoptionallysubstitutedCt-6aliphaticor 

twooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyareattachedforman 

optionallysubstituted4-to7-memberedheterocyclicringcomprising0-1additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR6 isindependentlyC4-12aliphaticand 

eachnisindependently0to4.  

N' 
0 

r~'N 

L2 0 I 0 
R1  N 

I >2 0 R 

I-a 

oritsN-oxideorasaltthereof 

4. Thecompoundaccordingtoembodiment1or2,whereinthecompoundisofFormulaI-b: 
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3. Thecompoundaccordingtoembodiment1or2,whereinthecompoundisofFormulaI-a:
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L2 0 

R1  I 
L3 R 

0 

I-b 

oritsN-oxideorasaltthereof 

5. Thecompoundaccordingtoembodiment1or2,whereinthecompoundisofFormulaI-c: 

ARt 

L2 0 
I 

R~L1~N~L2~0 

0 

I-c 

oritsN-oxideorasaltthereof 

6. Thecompoundaccordingtoanyoneofembodiments1-3,whereinthecompoundisof 

FormulaJ-d: 

RI 
'-9 

I0 
% 1 ~ N~ 0 

I-d 

oritsN-oxideorasaltthereof 

7. Thecompoundaccordingtoanyoneofembodiments2-6whereinasaltthereofisa 

pharmaceuticallysaltthereof 

8. Thecompoundaccordingtoembodiment1or2,whereinthecompoundisofFormulaJ-e: 
-p 

0 

-K 
L2 0 

R1  I NN x 
L1 >2 
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I-e 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

9. Thecompoundaccordingtoanyoneofembodiments1-3,and8,whereinthecompoundis 

ofFormulaJ-e-i: 

a

0 
L2 0 

0 
R1  N 

NL< NL20~ 

I-e-i 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

10. Thecompoundaccordingtoanyoneofembodiments1, 2,4,and8,whereinthecompound 

isofFormula 9 

FR' 
0 
~~FR' 

L2 0 
I 

FR1  N FR 
>1 

0 

*0 

11. Thecompoundaccordingtoanyoneofembodiments1, 2,5,and8,whereinthecompound 

isofFormulaJ-e-iii: 

a-FR' 0 
~~FR' 

L2 0 
I 

FR1  N 
>1 L 2 11 FR 

0 

*0* 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 
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oritsN-oxideorapharmaceuticallyacceptablesaltthereof
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12. Thecompoundaccordingtoanyoneofembodiments1-5,wherein 

-L3 -Ris 

RT isoptionallysubstitutedC6-1oaliphaticorC6-tohaloaliphatic 

R8 isoptionallysubstitutedC2-saliphaticorC2-shaloaliphativand 

pis0or1.  

13. Thecompoundaccordingtoanyoneofembodiments1-12,whereinL'isabsentC1-5 

alkylenylorC2-5heteroalkylenyl.  

14. Thecompoundaccordingtoanyoneofembodiments1-13,whereinL'isabsentC2-5 

alkylenylorC2-5heteroalkylenyl.  

15. Thecompoundaccordingtoembodiment13or14,whereinL'isabsent.  

16. Thecompoundaccordingtoembodiment13whereinLte Ct-5alkylenyl.  

17. Thecompoundaccordingtoembodiment13or14,whereinL'isC2-5alkylenyl.  

-CR2-,CH2CH2-,-CH2CH2CH2-,or-CH2CH2CH2CH2-.  

19. Thecompoundaccordingtoanyoneofembodiments1and3-18,whereineachL2' 

independently optionally substituted C5-1o alkylenyl, or optionally substituted 

C5-1oheteroalkylenyl.  

20. Thecompoundaccordingtoanyoneofembodiments1-19,whereineachL 2 is 

independentlyC5-toalkylenyl, orC5-toheteroalkylenyl.  

21. Thecompoundaccordingtoembodiment19,whereineachL 2 isindependentlyoptionally 

substitutedC5-1oalkylenyl.  
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18. Thecompoundaccordingtoanyoneofembodiments13,14,16,and17whereinL'S
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22. Thecompoundaccordingtoembodiment20or21,whereineachL 2 isindependentlyC5-1o 

alkylenyl.  

23. Thecompoundaccordingtoembodiment22,whereineachL2' independently 

-CH2CH2CH2CH2CH2 

-CH2CH2CH2CH2CH2CH2-, 

-CH2CH2CH2CH2CH2CH2CH2-,or 

-CH2CH2CH2CH2CH2CH2CH2CH2-.  

24. Thecompoundaccordingtoembodiment20,whereineachL 2 isindependently 

C5-1o 9 

25. Thecompoundaccordingtoanyoneofembodiments 1-20,whereineachL 2 is 

independentlyC4-salkylenylorC4-sheteroalkylenyl.  

26. Thecompoundaccordingtoembodiment25,whereineachL 2 isindependentlyC4-s 

9 

27. Thecompoundaccordingtoembodiment26,whereineachL 2 isindependently 

-CH2CH2CH2CH2CH2CH2CH2-,or.  

28. Thecompoundaccordingtoembodiment25,whereineachL 2 isindependently 

C4-8 9 

29. Thecompoundaccordingtoanyoneofembodiments1,3-6,and13-28,whereinL3' 

optionallysubstitutedCi-ioalkylenyloroptionallysubstitutedC2-1oheteroalkylenyl.  

30. Thecompoundaccordingtoembodiment29whereinL3' optionallysubstitutedCi-io 

9 
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-CH2CH2CH2CH2-, -CH2CH2CH2CH2CH2- -CH2CH2CH2CH2CH2CH2-,
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31. Thecompoundaccordingtoanyoneofembodiments1-6and13-28,whereinL 3 isCi-io 

alkylenylorC2-1oheteroalkylenyl.  

32. Thecompoundaccordingtoanyoneofembodiments1-6and13-28whereinL3. absent.  

33. Thecompoundaccordingtoembodiment30or31,whereinL 3 isCi-ioalkylenyl.  

34. Thecompoundaccordingtoembodiment33whereinL3. Ct-5alkylenyl.  

35. Thecompoundaccordingtoembodiment34,whereinL3. C2-4alkylenyl.  

36. Thecompoundaccordingtoembodiment30or31,whereinL 3 isC2-loheteroalkylenyl.  

37. Thecompoundaccordingtoanyoneofembodiments1-36,whereineachR'is 

independentlyoptionallysubstitutedC4-12aliphaticwhereinwheneachR'isindependently 

optionallysubstitutedC4-12alkylXis-OC(O)O-.  

38. Thecompoundaccordingtoembodiment37,whereineachR'isindependentlyoptionally 

whereinwheneachR'isindependentlyoptionallysubstitutedC4-t2alkylXis-OC(O)O-.  

39. Thecompoundaccordingtoembodiment37whereineachRisindependentlyC4-12alkyl, 

C4-12alkenylC4-12alkynylorC4-12haloaliphaticwhereinwheneachR'isindependentlyC4-12 

alkylXis-OC(O)O-.  

40. Thecompoundaccordingtoembodiment37or38,whereineachR'isindependentlyC4-12 

alkylC4-12alkenylorC4-12alkynylwhereinwheneachR'isindependentlyC4-t2alkylXis

OC(O)O.  
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substitutedC4-12alkyloptionallysubstitutedC4-12alkenyloroptionallysubstitutedC4-12alkynyl,
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41. Thecompoundaccordingtoanyoneofembodiments1-36and39,whereineachR, Sis 

independentlyC4-12alkenylC4-t2alkynylorC4-12haloaliphatic.  

42. Thecompoundaccordingtoanyoneofembodiments37-40,whereineachR'is 

independentlyC4-12alkylandXis-OC(O)O-.  

43. Thecompoundaccordingtoanyoneofembodiments37-41, whereineachR'is 

independentlyC4-12alkenyl.  

44. Thecompoundaccordingtoanyoneofembodiments37-41,whereineachR'is 

independentlyC4-12alkynyl.  

45. Thecompoundaccordingtoanyoneofembodiment37,39and41,whereineachR, Sis 

independentlyC4-12haloaliphatic.  

46. Thecompoundaccordingtoembodiment45,whereineachR, SisindependentlyC4-12 

haloalkylcomprising1-7fluorineatoms.  

47. Thecompoundaccordingtoanyoneofembodiments1-36,whereineachR'is 

optionallysubstitutedC6-loalkylXis-OC(O)O-.  

48. Thecompoundaccordingtoembodiment47,whereineachR'isindependentlyoptionally 

substitutedC6-1oalkylC6-loalkenylorC6-toalkynylwhereinwheneachR'isindependently 

optionallysubstitutedC6-loalkylXis-OC(O)O-.  

49. Thecompoundaccordingtoembodiment47whereineachR'S independentlyC6-1oalkyl, 

C6-1oalkenylC6-toalkynylorC6-1ohaloaliphaticwhereinwheneachR'isindependentlyC6-1o 

alkylXis-OC(O)O 
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independentlyoptionallysubstitutedC6-1oaliphaticwhereinwheneachR'isindependently
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50. Thecompoundaccordingtoembodiment48or49,whereineachR'isindependentlyC6-1o 
, S alkylC6-1oalkenylorC6-1oalkynylwhereinwheneachRisindependentlyC6-1oalkylXis

OC(O)O.  

51. Thecompoundaccordingtoanyoneofembodiments1-36and49,whereineachR, Sis 

independentlyC6-1oalkenylC6-toalkynylorC6-tohaloaliphatic.  

52. Thecompoundaccordingtoanyoneofembodiments47-50,whereineachR'is 

independentlyC6-1oalkylandXis-OC(O)O-.  

530 Thecompoundaccordingtoanyoneofembodiments47-51, whereineachR'is 

independentlyC6-1oalkenyl.  

54. Thecompoundaccordingtoanyoneofembodiments47-51, whereineachR'is 

independentlyC6-1oalkynyl.  

55. Thecompoundaccordingtoembodiment47,49,orS1,whereineachR'isindependently 

C6-1ohaloaliphatic.  

56. Thecompoundaccordingtoembodiment55,whereineachR, isindependentlyC6-1o 

57. Thecompoundaccordingtoanyoneofembodiments1-56,whereineachR'is 

independentlyselectedfromthegroupconsistingof 
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haloalkylcomprising1-7fluorineatoms.
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~/ 

F 
F 
F 

FF ,and 
9 

-p 

0 
v-K 

58. Thecompoundaccordingtoanyoneofembodiments1-56whereineach is 
independentlyselectedfromthegroupconsistingof 

0 

0 0 0 0 

0 0 

N 0 Ar- 0 

0 

F 
F 
F 

FF 

0 FF 0 
F 

FF 0 and 9 

141 

0 0 0



WO20221140238 PCTfLTS2O21/064312 

59. Thecompoundaccordingtoanyoneofembodiments1-5,7-11,and13-58,whereinRis 

0 
I or-K 

0 

hydrogen, O~<R6 oranoptionallysubstitutedgroupselectedfromC6-2oaliphaticC6-2o 

haloaliphatica3- to7-memberedcycloaliphaticring,1-adamantyl,2-adamantylsterolyland 

phenyl.  

60. Thecompoundaccordingtoanyoneofembodiments1-5,7-11,and13-59,whereinRis 

hydrogenoranoptionallysubstitutedgroupselectedfromC6-2oaliphatic,3-to7-membered 

cycloaliphatic,1-adamantyl,2-adamantylsterolylandphenyl.  

61. Thecompoundaccordingtoembodiment60,whereinRisanoptionallysubstitutedgroup 

selectedfromC6-2oaliphaticand1-adamantyl.  

62. Thecompoundaccordingtoanyoneofembodiments59-61,whereinRishydrogen.  

0 

I 

63. Thecompoundaccordingtoembodiment59,whereinRis R6  , whereineach 

R6 isindependentlyC4-12aliphatic.  

64. Thecompoundaccordingtoanyoneofembodiments59-61,whereinRisoptionally 

substitutedC6-2oaliphatic.  

65. Thecompoundaccordingtoembodiment64whereinRisoptionallysubstitutedCs-u 

aliphatic.  

66. Thecompoundaccordingtoembodiment64whereinRisoptionallysubstitutedC6-2o 

4 
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0
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67. Thecompoundaccordingtoembodiment66whereinRisoptionallysubstitutedCs-u 

4 

68. Thecompoundaccordingtoembodiment64whereinRisoptionallysubstitutedC6-2o 

alkynyl.  

69. Thecompoundaccordingtoembodiment68whereinRisoptionallysubstitutedCs-u 

alkynyl.  

70. Thecompoundaccordingtoembodiment59whereinRisoptionallysubstitutedC6-2o 

haloaliphatic.  

71. Thecompoundaccordingtoembodiment64or70whereinRisC6-2ohaloaliphatic.  

72. Thecompoundaccordingtoembodiment70whereinRisoptionallysubstitutedCs-u 

haloaliphatic.  

74. Thecompoundaccordingtoembodiment70whereinRisoptionallysubstitutedC6-2o 

haloalkylcomprising1-7fluorineatoms.  

75. Thecompoundaccordingtoembodiment74,whereinRisC6-2ohaloalkylcomprising1-7 

fluorineatoms.  

76. Thecompoundaccordingtoembodiment74whereinRisoptionallysubstitutedCs-u 

haloalkylcomprising1-7fluorineatoms.  

77. Thecompoundaccordingtoembodiment76,whereinRisCs-tihaloalkylcomprising1-7 

fluorineatoms.  
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73. Thecompoundaccordingtoembodiment64,65,or72,whereinRisCs-uhaloaliphatic.
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78. Thecompoundaccordingtoembodiment59or60whereinRisoptionallysubstituted3

to7-memberedcycloaliphatic.  

79. Thecompoundaccordingtoembodiment78,whereinRisoptionallysubstituted 

cyclohexyl.  

80. Thecompoundaccordingtoembodiment59,60,or61,whereinRisoptionallysubstituted 

1.  

81. Thecompoundaccordingtoanyoneofembodiments1-5,7-11,and13-80,wherein-L 3 -R 

isselectedfromthegroupconsistingof 

and 

FF 
F 

FF 

82. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte -OR2.  

83. The compound according to any one ofembodiments 1-81, wherein R' is 

NR.  

R2 
I 

a 

84. Thecompoundaccordingtoanyoneofembodiments1-81whereinR1* 0 0 

9 

144 
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85. Thecompoundaccordingtoanyoneofembodiments1-81, whereinRtis-NR 2 C(O)R2 

86. Thecompoundaccordingtoanyoneofembodiments1-81, whereinRtis-NR 2 S(O)2R2 .  

87. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte -C(O)0R2 .  

88. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte -C(O)SR2 .  

89. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte -C(O)N(R2)2.  

90. Thecompoundaccordingtoanyoneofembodiments82-89,whereineachR 2 is 

independentlyhydrogenoptionallysubstitutedC1-6aliphaticor-(CH2)nN(R 5 )2,whereinR5.  
S 

hydrogenoroptionallysubstitutedC1-6aliphatic.  

91. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte -CR2(0R2)R3 

93. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte A 

H 
ONy 

R3 N 0 

94. Thecompoundaccordingtoanyoneofembodiments1-81whereinRte 

95. Thecompoundaccordingtoembodiment94whereinR 3 is-(CH2)n-R 4 ,whereinR4 ~ 

hydrogenandnis0.  

96. Thecompoundaccordingtoanyoneofembodiments91-94,whereinR 3 is-CH2-R4 .  
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92. Thecompoundaccordingtoembodiment91,whereinRte -CH(OH)R3 .
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97. Thecompoundaccordingtoanyoneofembodiments91-94,whereinR 3 is-(CH2)3-R 4 .  

98. Thecompoundaccordingtoembodiment96or97,whereinR 4 is-OR5
4 

99. Thecompoundaccordingtoembodiment98,whereinR 4 ~ -OH.  

100. Thecompoundaccordingtoembodiment96or97,whereinR 4 is-C(O)N(R5 )2.  

101. Thecompoundaccordingtoembodiment100,whereinR 4 is-C(O)NH2.  

102. Thecompoundaccordingtoembodiment96or97,whereinR 4 is-NR5 C(O)R5 .  

103. Thecompoundaccordingtoembodiment102,whereinR 4 is-NHC(O)CH3.  

104. Thecompoundaccordingtoembodiment96or97,whereinR 4 is-NR5 C(S)N(R5 )2.  

105. Thecompoundaccordingtoembodiment104,whereinR 4 is-NHC(S)NHCH3.  

R5 

106. Thecompoundaccordingtoembodiment96or97whereinR 4
~ 49rm~~\%~%Q 4 

H H 

~N Nj.  

107. Thecompoundaccordingtoembodiment106,whereinR 4 is 0 0 4 

108. The compound according to any one ofembodiments 1-81, wherein R' is 

-OR2 ,-OC(O)0R 2 -C(O)0R2 ,-C(O)SR2 -N(R2 )2,-C(O)N(R 2 )2,-S(O)2N(R 2 )2,-NR2 C(O)R2 

-NR2 S(O)2R2 -NR2 C(O)N(R2 )2,-NR2 C(S)N(R2 )2,-NR2 C(NR2 )N(R2 )2,or-CR2 (0R2 )R3
4 
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109. Thecompoundaccordingtoanyoneofembodiments1-81, whereinR'isoptionally 

substituted3-to7-memberedheterocyclylcomprising1-3heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfur,-OR 2 or-CR2 (R3 )2.  

110. Thecompoundaccordingtoanyoneofembodiments1-81whereinR'is-OR 2 -CR2 (R3 )2, 

or3-to7-memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfrom 

nitrogenoxygenandsulfurwhereintheheterocyclylringisoptionallysubstitutedwith1-4R 2 or 

R3 groups.  

111. Thecompoundaccordingtoanyoneofembodiments1-81 whereinR'is-OR 2 

H 0 H 
NH NH 

we 

R2  7 
-CR2(R3)2, 0 ,or 0 

112. Thecompoundaccordingtoanyoneofembodiments108-111,whereinR'is-OR 2 

113. Thecompoundaccordingtoanyoneofembodiments109-111, whereinR'is-CR 2 (R3 )2.  

0 H 

7.  
114. Thecompoundaccordingtoembodiment 111,whereinRtis 0 or 

0 H 
NH 

N 
-9

R2  0 

0 H NH 
we 

115. Thecompoundaccordingtoembodiment114,whereinR'isR 2 
4 
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116. Thecompoundaccordingtoanyoneofembodiments1-115,whereineachR 2 is 

independentlyhydrogenoxoor-(CH2)n-R 4 .  

117. Thecompoundaccordingtoembodiment116,whereineachR 2 ishydrogen.  

118. Thecompoundaccordingtoembodiment116,whereineachR 2 isoxo.  

119. Thecompoundaccordingtoembodiment116,whereineachR 3 isindependently 

-(CH2)n-R 4
9 

120. Thecompoundaccordingtoanyoneofembodiments1-119,whereineachR 4 is 

independently 4 

121. Thecompoundaccordingtoanyoneofembodiments1- 120,whereineachR 5 ishydrogen.  

122. Thecompoundaccordingtoanyoneofembodiments1-81and109-111,whereinR'S 

H 
N

OH Ozz( 

1234 Thecompoundaccordingtoembodiment1or2whereinthecompoundisselectedfrom 

thegroupconsistingofcompounds5-1to5-28orapharmaceuticallyacceptablesaltthereof 

124. Thecompoundaccordingtoembodiment1,whereinthecompoundisselectedfromTable 

1, orapharmaceuticallyacceptablesaltthereof 

125. Thecompoundaccordingtoanyoneofembodiments1-124,whereinthecompoundis 

otherthananyofcompounds1-50ofWO2020/072605.  

126. Thecompoundaccordingtoanyoneofembodiments1-124,whereinthecompoundis 

otherthananyofcompoundsinclaim54ofWO2020/072605.  
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selectedfromthegroupconsistingofHO~ HO and HN o
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127. Alipidnanoparticle(LNP)preparationcomprisinganionizablelipidaccordingtoanyone 

ofembodiments1-126.  

128. Alipidnanoparticle(LNP)preparationcomprising: 

anionizablelipidaccordingtoanyoneofembodiments1-12& 

aphospholipid 

acholesteroLand 

aconjugate-linkerlipid(e.g.,polyethyleneglycollipid).  

129. TheLNPpreparationofembodiment128,furthercomprisingoneormorecontaminants 

and/ordegradants.  

130. TheLNPpreparationofembodiment128,excludingoneormorecontaminantsand/or 

degradants.  

131. TheLNPpreparationofembodiment127or128,furthercomprisingatherapeuticand/or 

prophylacticagent.  

132. TheLNPpreparationofembodiment131, whereinthetherapeuticand/orprophylactic 

agentisorcompnsesoneormorenucleicacids.  

133. TheLNPpreparationofembodiment132,whereintheoneormorenucleicacidsisor 

comprisesRNA.  

134. TheLNPpreparationofembodiment133whereintheRNAisorcomprisesmRNA 

antisenseRNAsiRNAshRNAmiRNAgRNAoracombinationthereof 

135. TheLNPpreparationofembodiment132,whereintheoneormorenucleicacidsisor 

comprisesDNA.  
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136. TheLNPpreparationofanyoneofembodiments132-135,whereintheoneormorenucleic 

acidscomprisesbothRNAandDNA.  

137. TheLNPpreparationofanyoneofembodiments131-136,whereintheLNPpreparation 

isformulatedtodeliverthetherapeuticand/orprophylacticagenttotargetcells.  

138. TheLNPpreparationofembodiment137whereinthetargetcellsareorcomprisespleen 

cells(e.g.,splenicBcellssplenicTcellssplenicmonocytes),livercells(e.g.,hepatocytes),bone 

marrowcells(e.g.,bonemarrowmonocytes),immunecellskidneycellsmusclecellsheartcells 

orcellsinthecentralnervoussystem.  

139. TheLNPpreparationofembodiment137,whereinthetargetcellsareorcomprise 

hematopoieticstemcells(HSCs).  

140. TheLNPpreparationofanyoneofembodiments127-139,whereintheionizablelipidis 

orcomprisesacompoundaccordingtoanyoneofembodiments1-126,oracombinationthereof 

141. TheLNPpreparationofanyoneofembodiments127-140,whereintheLNPpreparation 

comprisesabout70molpercentorlessoftheionizablelipid.  

comprisesfromabout30molpercenttoabout70molpercentionizablelipid.  

143. TheLNPpreparationofanyoneofembodiments127-142,whereintheLNPpreparation 

comprisesabout50molpercentionizablelipid.  

144. TheLNPpreparationofanyoneofembodiments127-142,whereintheLNPpreparation 

comprisesabout34.7molpercentionizablelipid.  

145. TheLNPpreparationofanyoneofembodiments127-142,whereintheLNPpreparation 

comprisesabout38.5molpercentionizablelipid.  
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146. TheLNPpreparationofanyoneofembodiments128-145,whereinthephospholipid 

comprises 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine-N-(succinyl) (succinyl PB), 1,2

distearoyl-sn-glycero-3-phosphocholine (DSPC), cholesterol 1,2-distearoyl-sn-glycero-3

phosphoethanolamine(DSPE),1,2-dipalmitoyl-sn-glycero-3-phosphoethanolamine-N-(succinyl) 

(succinyl-DPPE),1,2-dioleoyl-sn-glycero-3-phosphoethanolamine(DOPE),1,2-dimyristoyl-Sn

glycero-3-phosphocholine(DMIPC),1,2-dipalmitoyl-sn-glycero-3-phosphocholine(DPPC),ora 

combinationthereof 

147. TheLNPpreparationofanyoneofembodiments128-146whereinthephospholipidisor 

comprisesDSPC.  

148. TheLNPpreparationofanyoneofembodiments128-147,whereintheLNPpreparation 

comprisesfromabout10molpercenttoabout65molpercentphospholipid.  

149. TheLNPpreparationofanyoneofembodiments128-148,whereintheLNPpreparation 

comprisesabout9molpercentphospholipid.  

150. TheLNPpreparationofanyoneofembodiments128-148,whereintheLNPpreparation 

151. TheLNPpreparationofanyoneofembodiments128-148,whereintheLNPpreparation 

compnsesabout30molpercentphospholipid.  

152. TheLNPpreparationofanyoneofembodiments128-151, whereintheconjugate-linker 

lipidcomprisesapolyethyleneglycollipid.  

153. TheLNPpreparationofanyoneofembodiments128-152,whereintheconjugate-linker 

lipidcomprisesDiMystyrlGlycerol(DMG),1,2-Dipalmitoyl-rac-glycerol, 1,2-Dipalmitoyl-rac

glycerol methoxypolyethylene Glycol (DPG-PEG), 1,2-Distearoyl-rac-glycero-3

methylpolyoxyethylene(DSG PEG),oranycombinationthereof 
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154. TheLNPpreparationofanyoneofembodiments128-153,whereintheconjugate-linker 

lipidhasanaveragemolecularmassfromabout500Datoabout5000Da.  

155. TheLNPpreparationofanyoneofembodiments128-154,whereintheconjugate-linker 

lipidhasanaveragemolecularmassofabout2000Da.  

156. TheLNPpreparationofanyoneofembodiments128-155,whereintheLNPpreparation 

comprisesfromabout0molpercenttoaboutSmolpercentconjugate-linkerlipid.  

157. TheLNPpreparationofanyoneofembodiments128-156,whereintheLNPpreparation 

compnsesabout1.5molpercentconjugate-linkerlipid.  

158. TheLNPpreparationofanyoneofembodiments128-156,whereintheLNPpreparation 

comprisesabout3molpercentconjugate-linkerlipid.  

159. TheLNPpreparationofanyoneofembodiments128-158,whereintheLNPpreparation 

comprisesfromabout20molpercenttoabout50molpercentsterol.  

160. TheLNPpreparationofanyoneofembodiments128-159,whereintheLNPpreparation 

161. TheLNPpreparationofanyoneofembodiments128-159,whereintheLNPpreparation 

comprisesabout38molpercentsterol.  

162. TheLNPpreparationofanyoneofembodiments128-159,whereintheLNPpreparation 

comprisesabout38.5molpercentsterol.  

163. TheLNPpreparationofanyoneofembodiments128-162whereinthesterolisa 
S 

cholesteroloravanantorderivativethereof 
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164. TheLNPpreparationofanyoneofembodiments128-163,whereinthecholesterolisan 

oxidizedcholesterol.  

165. TheLNPpreparationofanyoneofembodiments128-163,whereinthecholesterolisan 

esterifiedcholesterol.  

166. TheLNPpreparationofanyoneofembodiments128-162whereinthesterolisa 

phytosterol.  

167. ApharmaceuticalcompositioncomprisingaLNPpreparationofanyoneofembodiments 

127-166andapharmaceuticallyacceptableexcipient.  

168. Thepharmaceuticalcompositionofembodiment167,whichisinaliquidformulation.  

169. Thepharmaceuticalcompositionofembodiment167,whichisinafrozenformulation.  

170. Amethodforadministeringatherapeuticand/orprophylacticagenttoasubjectinneed 

thereofthemethodcomprisingadministeringtheLNPpreparationofanyoneofembodiments 

127-166orthepharmaceuticalcompositionofembodiment167tothesubject.  

comprisingadministeringtheLNPpreparationofanyoneofembodiments127-166,orthe 

pharmaceuticalcompositionofembodiment167,tothesubjectwhereinthetherapeuticand/or 

prophylacticagentiseffectivetotreatthedisease.  

172. Amethodfordelayingand/orarrestingprogressionadiseaseoradisorderinasubjectin 

needthereofthemethodcomprisingadministeringtheLNPpreparationofanyoneof 

embodiments127-166orthepharmaceuticalcompositionofembodiment167,tothesubject 

whereinthetherapeuticand/orprophylacticagentiseffectivetotreatthedisease.  
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173. Amethodofdeliveringatherapeuticand/orprophylacticagenttoamammaliancell 

derivedfromasubjectthemethodcomprisingcontactingthecellofthesubjecthavingbeen 

administeredtheLNPpreparationofanyoneofembodiments127-166,orthepharmaceutical 

compositionofembodiment167.  

174. Themethodofembodiment103,comprising S 

administenngtothesubjecttheLNP 

preparationofanyoneofembodiments127-166 orthepharmaceuticalcompositionof 

embodiment167.  

175. Amethodofproducingapolypeptideofinterestinamammaliancellthemethod 

comprisingcontactingthecellwiththeLNPpreparationofanyoneofembodiments127-166,or 

thepharmaceuticalcompositionofembodiment167,whereinthetherapeuticand/orprophylactic 

agentisorcomprisesanmRNAandwhereinthemRNAencodesthepolypeptideofinterest 

wherebythemRNAiscapableofbeingtranslatedinthecelltoproducethepolypeptideofinterest.  

176. Amethodofinhibitingproductionofapolypeptideofinterestinamammaliancellthe 

methodcomprisingcontactingthecellwiththeLNPpreparationofanyoneofembodiments127

166orthepharmaceuticalcompositionofembodiment167whereinthetherapeuticand/or 

prophylacticagentisorcomprisesanRNAwherebytheRNAiscapableofinhibitingproduction 

177. Themethodofembodiment176whereintheRNAcomprisesanantisenseRNAa 

miRNAashRNAasiRNAoragRNA.  

178. Amethodofspecificallydeliveringatherapeuticand/orprophylacticagenttoa 

mammalianorganthemethodcomprisingcontactingamammalianorganwiththeLNP 

preparationofanyoneofembodiments127-166 orthepharmaceuticalcompositionof 

embodiment167,wherebythetherapeuticand/orprophylacticagentisdeliveredtotheorgan.  

154 

ofthepolypeptideofinterest.



WO20221140238 PCTfLTS2O21/064312 

179. Themethodofembodiment178,comprisingadministeringtoasubjecttheLNP 

preparationofanyoneofembodiments127-166 orthepharmaceuticalcompositionof 

embodiment167,tothesubject.  

180. AmethodofpreparingaLNPpreparationofanyoneofembodiments127-166,ora 

pharmaceuticalcompositionofembodiment167.  

181. AmethodofmanufacturingaLNPpreparationofanyoneofembodiments127-166,ora 

pharmaceuticalcompositionofembodiment167.  

182. Amethodofmanufacturinganintermediate(e.g.,anyintermediatethatmaybestoredor 

shipped)ofanyoneofembodiments127-167.  

183. Amethodofcharacterizingacompoundaccordingtoanyoneofembodiments1-126.  

184. AmethodofcharacterizingaLNPpreparationofanyoneofembodiments127-166,ora 

pharmaceuticalcompositionofembodiment167.  

185. AmethodofprovidingaLNPpreparationofanyoneofembodiments127-166,ora 

oftheLNPpreparationandestablishingoneormorecharacteristicsoftheLNPpreparation(e.g., 

comparedtoareferencesample).  

186. AmethodofvaccinatingbyadministeringtheLNPpreparationofanyoneofembodiments 

127-166,orthepharmaceuticalcompositionofembodiment167.  

187. Themethodofclaim186,whereinthestepofadministeringcomprisesadministeringat 

leastonedose.  

188. Themethodofclaim187,whereinthestepofadministeringcomprisesadministeringat 

leasttwodoses.  
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189. Themethodofanyoneofclaims186-188,whereinthestepofadministeringisvia 

intramuscularinjection.  

190. Amethodofinducinganadaptiveimmuneresponseinasubjectcomprisingadministering 

tothesubjectaneffectiveamountofacompositioncomprisingatleastoneRNAwhereinthe 

compositioncomprisesaLNPpreparationcomprisingacompoundofanyofFormulaeI',II-aI

bI-cI-clJ-eJ-e-iJ-e-iiandJ-e-iiioranyoneofembodiments1- 126,orapharmaceutically 

acceptablesaltthereof 

Exemplification 

103261The present disclosure exemplifies compositions, preparations, formulations 

nanoparticlesand/ornanomaterialsdescribedherein. Thepresentdisclosurealsoexemplifies 

methodsofpreparingcharacterizingandvalidatingcompositionspreparationsformulations 

nanoparliclesand/ornanomaterialsdescribedherein.  

Example 1: Materials and Methods 

103271ThepresentExampleprovidesexemplary materials andmethods preparing, 

characterizingandvalidatingcompositionspreparationsnanoparticlesand/ornanomaterials 

describedherein.  

103281AmongotherthingsthepresentExampleprovidesforexemplaryLNPpreparations.  

103291Lipidnanoparticlecomponentsweredissolvedin oethanolatspecifiedlipid 

componentmolarratios.Nucleicacid(NA)cargowasdissolvedin10mMcitrate,100mMNaCl 

pH4.0,resultinginaconcentrationofNAcargoofapproximately0.22mg/mL. Income 

embodimentsNAcargosincludebothafunctionalNAandareporterDNAbarcodemixedatmass 

ratiosof1:10to10:1functionalNAtobarcodeAsdescribedhereinaNAcanbeasiRNAan 
S 

anti-senseanexpressingDNAormRNA.  

103301LNPswerepreparedwithatotallipidtoNAmassratioof11.7.LNPswereformedby 

microfluidicmixingofthelipidandNAsolutionsusingaPrecisionNanosystemsNanoAssemblr 

SparkorBenclitopseriesInstrumentsaccordingtothemanufacturersprotocol. Aratioofaqueous 

toorganicsolventofapproximately2:1or3:1wasmaintainedduringmixingusingdifferential 
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flowrates.AftermixingLNPswerecollecteddilutedinPBS(approximately1:1v/v) 0 Further 

bufferexchangewasconductedusingdialysisinPBSat4 0 Cfor4to24hoursagainsta2OkDa 

filter.Afterthisinitial dialysiseachindividualLNPpreparationwascharacterizedviadynamic 

lightscattering(DLS)tomeasurethesize(e.g.,diameter)andpolydispersity.InadditionpKaof 

asubpopulationofLNPswasmeasuredviaa2-(p-toluidino)-6-napthalenesulfonicacid(TNS) 

assay.LNPsfallingwithinspecificdiameterandpolydispersityrangeswerepooledandfurther 

dialyzedagainstphosphatebuffersaline(PBS)at4 0 Cfor1to4hoursagainsta1OOkDadialysis 

cassefte.AftertheseconddialysisLNPsweresterilefilteredusing0.224Mfilterandstoredat4 

ocforfurtheruse.  

LNPcharacterization 

[0331JDLS- LNPhydrodynamicdiameterandpolydispersityindex(PDJ)weremeasuredusing 

highthroughputdynamiclightscattering(DLS)(DynaProplatereaderIIWyatt).LNPswere 

dilutediXPBStoan appropnateconcentrationandanalyzed.  

Concentration&EncapsulationEfficiency 

103321ConcentrationofNAwasdeterminedbyQubitmicroRNAkit(forsiRNA)orHSRNAkit 

(formRNA)permanufacturersinstructions. Encapsulationefficiencywasdeterminedby 

measuringnucleicacidconcentrationinunlysedandlysedLNPs.  

pKa 

[0333JAstocksolutionof10mMHIEPES(SigmaAldrich),10mMIVIES(SigmaAldrich),10 

wasadjustedusinghydrogenchlorideandsodiumhydroxidetoarangeofaboutpH4-10.Using 

fourreplicatesforeachpHvalue,140p.LpH-adjustedbufferwasaddedtoa96-wellplate 

followedbytheadditionS4of2-(p-toluidino)-6-napthalenesulfonicacid(60jig!mL).SpiLof 

LNPwasaddedtoeachwell.After5mm ofincubationundergentleshakingfluorescencewas 

measuredusinganexcitationwavelengthof325nmandemissionwavelengthof435nm(BioTek 

SynergyH4Hybrid).  

LNPAdministration 

103341Maleandfemalemiceagedapproximately8-12weekswereusedforthestudiesdescribed 

bythepresentExample. EachmousewastemporarilyrestrainedandpooledLNPwas 

administeredintravenously(IV)viatailveininjectioninuptofiveanimalsperexperiment.Age

matchedmicewerealsousedtoadministervehicle(iXPBS)viatailveininjectioninuptothree 
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animalsperexperiment. At72hourspost-dosetissuesincludingliverspleenbonemarrow 

kidneylungmuscleandbloodwerecollectedforanalysis.  

Flow 

103351Liverkidneylungandmuscletissuesweremechanicallyandthenenzymatically 

digestedusingamixtureofproteinasesthenpassedthrougha7OuMfiltertogeneratesinglecell 

suspensions.Spleentissuesweremechanicallydigestedtogeneratesinglecellsuspensions.All 

tissuesweretreatedwith(Ammonium-Chloride-Potassium)ACKbuffertolyseredbloodcells 

andthenstainedwithfluorescently-labeledantibodiesforflowcytometryandfluorescence

activatedcellsorting(FACS). Commerciallyavailableantibodieswereused. UsingaBD 

FACSMelody(BectonDickinson),sampleswereacquiredviaflowcytometrytogenerategates 

priortosorting.Ingeneralgatingstructureissize->singletcells->livecells->cellsofinterest.  

TcellsweredefinedasCD4S+CD3+monocytesaredefinedasCD4S+CD1lb+andBcellsare 

definedasCD45+CD19+.EndothelialcellsweredefinedasCD31+monocytesandKupffercells 

asCD45+CD1lb+andhepatocytesasCD31-/CD45-.ForsiRNAstudiesdownregulationofthe 

targetgenewasgated.FormRNAstudies, upregulationofthetargetgenewasgated.Tissues 

fromvehicle-dosedmicewereusedtosetthegatesforsorting.Upto1millioncellsofeachcell 

subsetwiththecorrectphenotypeweresortedintoPBS.Aftersortingcellswerepelletedvia 

centrifugationandDNAisextractedusingQuickExtractDNAExtractionSolution(Lucigen) 

accordingtomanufacturersprotocol.FollowingDNAextractionDNAwasstoredat-20 0 C.  

103361DNA(genomicandDNAbarcodes)wereisolatedusingQuickExtract(Lucigen)and 

sequencedusingIlluminaMiniSeqasdescribedhereinnormalizingfrequencyDNAbarcode 

countsinFACSisolatedsamplestofrequencyininjectedinput. Thesedatawereplottedas 

'NormalizedFoldAboveInput'(datanotshown).  

Confirmation 

103371StructuralandfunctionalfeaturesoftheprovidedLNPswereconfirmedbasedonprotocols 

describedherein.  

LNPPreparation 

103381Lipidnanoparticlecomponentsweredissolvedin o ethanolatspecifiedlipid 

componentmolarratios.Nucleicacid(NA)cargowasdissolvedin10mMcitrate,100mMNaCl 

pH4.0,resultinginaconcentrationofNAcargoofapproximately0.22mg/mL. Income 
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embodimentsNAcargosincludebothafunctionalNAandareporterDNAbarcodemixedatmass 

ratiosof1:10to10:1functionalNAtobarcode.LNPswereformulatedwithatotallipidtoNA 

massratioof11.7.LNPswereformedbymicrofluidicmixingofthelipidandNAsolutionsusing 

aPrecisionNanosystemsNanoAssemblrSparkorBenchtopseriesInstrumentsaccordingtothe 

manufacturersprotocol.A2:1or3:1ratioofaqueoustoorganicsolventwasmaintainedduring 

mixingusingdifferentialflowrates. AftermixingLNPswerecollecteddilutedinPBS 

(approximately1:1v/v),andfurtherbufferexchangewasconductedusingdialysisinPBSat4 0 C 

for8to24hoursagainsta2OkDafilter.AfterthisinitialdialysiseachindividualLNPformulation 

wascharacterizedviaDLStomeasurethesizeandpolydispersityandthepKaofasubpopulation 

ofLNPswasmeasuredviaTNSassay.AfterdialysisLNPsaresterilefilteredusing0.22micron 

sterilefilterandstoredat4 0 Cforfurtheruse.  

LNPCharacterization 

DLS 

103391LNPhydrodynamicdiameterandpolydispersityindex(PDJ)weremeasuredusinghigh 

throughputdynamiclightscattering(DLS)(DynaProplatereaderIIWyatt).LNPswerediluted 

lxPBStoanappropriateconcentrationandanalyzed.  

Concentration&EncapsulationEfficiency 

103401ConcentrationofNAwasdeterminedbyQubitmicroRNAkit(forsiRNA)orHSRNAkit 

(formRNA)permanufacturersinstructions. Encapsulationefficiencywasdeterminedby 

measuringunlysedandlysedLNPs.  

103411Astocksolutionof10mMHIEPES(SigmaAldrich),10mMIVIES(SigmaAldrich),10 

mMsodiumacetate(Sigma),and140nMsodiumchloride(SigmaAldrich)waspreparedandpH 

adjustedusinghydrogenchlorideandsodiumhydroxidetoarangeofaboutpH4-10.Usingfour 

replicatesforeachpH,140kLpH-adjustedbufferwasaddedtoa96-wellplatefollowedbythe 

addition5gLof2-(p-toluidino)-6-napthalenesulfonicacid(60jtg/mL).54ofLNPwasadded 

toeachwell.After5mm ofincubationundergentleshakingfluorescencewasmeasuredusing 

anexcitationwavelengthof325nmandemissionwavelengthof435nm(BioTekSynergyH4 

Hybrid).  

LNPAdministration 
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103421Maleandfemalemiceagedapproximately8-12weekswereusedforstudiesdescribedby 

thepresentExample.EachmousewastemporarilyrestrainedandpooledLNPwasadministered 

Ivviatailveininjectioninuptofiveanimalsperexperiment.Age-matchedmicewasalsoused 

toadministervehicle(iXPBS)viatailveininjectioninuptothreeanimalsperexperiment.  

Additionalroutesofadministrationcanalsobeconductedincludingintracerebralventricular 

(ICy),intracisternamanga(1CM),intrathecal(IT),intramuscular(JIM),nebulizationintranasal 

(IN),subcutaneous(SC),intraarticularandintradermal(ID). At72hourspost-dosetissues 
S 

includingliverspleenbonemarrowandbloodwerecollectedforanalysis.  

Flow 

103431Liverkidneylungandmuscle(e.g.,skeletalandcardiac)tissuesweremechanicallyand 

thenenzymaticallydigestedusingamixtureofproteinasesthenpassedthrougha70uMfilterto 

generatesinglecellsuspensions.Spleentissuesweremechanicallydigestedtogeneratesinglecell 

suspensions.TissuesweretreatedwithACKbuffertolyseredbloodcellsandthenstainedwith 

fluorescently-labeledantibodiesforflowcytometryandfluorescence-activatedcellsorting 

(FACS). Commerciallyavailableantibodieswereusedinthepresentexample. UsingaBD 

FACSMelody(BectonDickinson),sampleswereacquiredviaflowcytometrytogenerategates 

priortosorting.Ingeneralthegatingstructurewassize->singletcells->livecells->cellsof 

interest.TcellsweredefinedasCD45+CD3+monocytesaredefinedasCD45+CD1lb+andB 

cellsaredefinedasCD45+CD19+.EndothelialcellsweredefinedasCD31+monocytesand 
S 

theliverandmusclerespectively.Tissuesfromvehicle-dosedmicewereusedtosetthegatesfor 
S 

sorting.  

hEPOExpression 

[0344JForhumanEPO(hEPO)proteinexpressionmiceweretemporarilyrestrainedandbledat 

6hourspost-administration(viatailvein).Bloodwascollectedinheparintubesprocessedto 

plasmaandstoredat-80 0 Cuntilreadytouse.Appropriatedilutionsofplasmawereusedto 

measurehEPOproteinusingR&DsystemsELISAkit(DuoSet;DY286-05)accordingto 

manufacturer'sinstructions.  

Toterability 

ALT IAST Quantification 

160 

KupffercellsasCD4S+CD1lb+andhepatocytesandmyocytesweredefinedasCD31-/CD4S-in



WO20221140238 PCTfLTS2O21/064312 

103451ForratAspartateTransaminase(AST)andAlanineTransaminase(ALT)quantification 

ratsweretemporanlyrestrainedandbledat2,4,6,24,48,and72lirshourspost-administration.  

Bloodwascollectedinheparintubesprocessedtoplasmaandstoredat-80 0 Cuntilreadytouse.  

ASTisquantifiedusingAST/GOTreagent(ThermoFisherTR70121)andALTisquantifiedusing 

ALT/GPTreagent(ThermoFisherTR71121)accordingtomanufacturersS 

RatMCP-1 ELISA 

103461ForRatMonocypeChemoattractantProtein-1(MCP-1)proteinexpressionratswere 

temporarilyrestrainedandbledat2,4,6,24,48,and72hrshourspost-administration.Bloodwas 

collection S 

hepanntubesprocessedtoplasmaandstoredat-80 0Cuntilreadytouse.Appropriate 
dilutionsofplasmawereusedtomeasureMCP-1proteinusingR&DsystemsELISAkit(DuoSet 

DY3144-05)accordingtomanufacturer'sinstructions.  

ScreeningExperiments 

103471AsdescribedhereinapluralityofLNPs(forexamplemorethan300LNPpreparations) 

canbesimultaneouslytestedinasinglescreeningexperiment.Insomeembodimentsmorethan 

300LNPsarescreenedinasinglemouse. Insomeembodimentsmorethan850LNPsare 

screenedinasinglemouse(seeFIG.1andFIG.2).Screeningexperimentswereusedtomeasure 

mRNAorsiRNAdeliverytocellsandtissuesasdescribedherein.  

103481FormRNAdeliveryeachLNPpreparationwasformulatedtocarryCremRNAanda 

barcodeasdescribed S EachLNPpreparationwasadministeredtoLSL-tdTommouse 

toFIG.1,alibraryofLNPpreparationseachcomprisingoneormorecomponentsabarcode 

sequenceandCremRNAwasadministeredintoaCre-LoxPreportermouse.Asdescribedherein 

mousecellsweresortedusingFACSbasedonwhetherthecellsweretdTom-ortdTom+.Sorted 

tDTom+cellswerethensequencedasdescriedherein.  

103491ForsiRNAdeliveryeachLNPpreparationwasformulatedtocarrysiGFPandbarcodes 

asdescribedherein.EachLNPpreparationwasadministeredtoaGFPmouse(seeFIG.2)in 

accordancewiththemethodsdescribedherein(seealsoFIG.2).ReferringtoFIG.2,alibraryof 

LNPpreparationseachcomprisingoneormorecomponentsabarcodesequenceandsiGFPwas 

administeredintoaGFPreportermouse.AsdescribedhereincellsweresortedusingFACSbased 

onGFPexpression.Sortedcellswerethensequencedasdescriedherein.  
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103501About454LNPpreparationswereformulatedusingcompoundsdescribedhereinand 

compoundsdevelopedbyApplicantthataredescribedinU.S.ProvisionalApplicationNos.  

63/128,685and63/128,680.About20LNPpreparationswereformulatedusingMC3asacontrol.  

Thefollowingmeasurementsweremade: LNPpreparationdiameterLNPpreparation 

polydispersitynormalizeddeliveryefficiency"toanycombinationofcell-andtissue-types(e.g., 

about27perscreen),LNPpreparationpKA(whichisrelatedtobutnotthesameaslipidpKA), 

lipidpKAandLNPpreparationionizability.Encapsulationefficiencyanddeliverypotencywere 

alsomeasuredforeachpoolofLNPpreparations. hEPOexpressionandCreexpression 
S 

measurementswereperformedasdescribedherein.  

Example 2: w per screen 

103511ThepresentExampleprovidesexemplarycompositionspreparationsnanoparticles 

and/ornanomaterialsandmaterialsandmethodsforscreeningpotencyofsuchcompositions 

preparationsnanoparticlesand/ornanomaterialsdescribedherein.  

103521HG.3depictsabargraphthatshowsoverallpotencyofthreeexemplaryLNPscreensas 

describedinExample1(Screen33Screen35,Screen36).Screen36containscompoundsofthe 

presentdisclosurewhileScreens33and35containcompoundsdescribedinU.S.Provisional 

ApplicationNos.63/128,685and63/128,680.Thepresentexampledemonstratesthateachpool 

ofLNPs(insomecasesupto384LNPspermouse)washighlypotentacrossmanytissues 

Example 3: Exemplary LNP preparations are delivered to various cell types 

103531ThepresentExampleprovidesexemplaryLNPcompositionspreparationsnanoparticles 

and/ornanomaterialswithpotentdeliverytovariouscelltypesasdescribedherein.  

103541FourLNPpreparations(ExemplaryLipid4,whichisarepresentativecompoundofanyof 

FormulaeI'andIandoneofcompounds5-1to5-28)wereselectedtoconfirmefficacyresults 

usingaCrereportersystemandAil4mousemodeldescribedherein(seeFIG.4).FIG.4also 

includesdataforExemplaryLipids1,2,and3,whichareexemplarycompoundsdescribedinU.S.  

ProvisionalApplicationNos.63/128,685and63/128,680.FIG.4shows0otdTomato+cellsacross 

avarietyofcell-types(bonemarrowBcellsbonemarrowmemoryBcellsbonemarrowTcells 

bonemarrowmonocytesspleenmonocytesspleenTcellsspleenBcellsandspleenmemoryB 
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cells)usingfourexemplaryLNPpreparations(ExemplaryLipid1,ExemplaryLipid2Exemplary 

Lipid3,ExemplaryLipid4)containing1mg/kgCremRNAcomparedtoasalinecontrol.Data 

wasalsocollectedforliverdeliverybutisnotshown.ThreeAil4micepergroupwereusedin 

eachexperiment.Datawascollected72hourspost-injection.Unexpectedlyrepresentativedata 

inFIG.4showsthatthescreeningplatformsdescribedhereincanidentifyseveralhighlypotent 

LNPpreparationstodeterminewhattypeofLNPpreparationwouldbemostpotentforaparticular 

celltype.  

[0355JExemplaryLipid4isacompoundwithinthescopeofanyofFormulaeI'andIandoneof 

compounds5-1to5-28.Accordinglyinsomeembodimentsthepresentexampledemonstrates 

thatlipids S byhavinganalkenylacetalfeatureshowpotentdeliveryacrossvarious 

celltypesincludingbonemarrowBcellsbonemarrowmemoryBcellsbonemarrowmonocytes 

spleenmonocytesspleenBcellsandspleenmemoryBcells.  

Example 4: Exemplary LNP preparations are delivered to various cell types 

103561ThepresentExampleprovidesexemplaryLNPcompositionspreparationsnanoparticles 

and/ornanomaterialswithpotentdeliverytovariouscelltypesasdescribedherein.  

103571FIG.5shows0 tdTomato+cellsacrossavarietyofcell-types(CD31cellshepatocytes 

CD1lbcellsstellatecells)usingexemplaryLNPpreparations(ExemplaryLipid8Exemplary 

Lipid4,ExemplaryLipid1).TheseexemplifiedlipidswereformulatedintoLNPpreparations 

andscreenedusingaCrereportersystemdescribed S 

withamassratioof11.7andcontained0.3mg/kgCremRNA.ThreeAi14micewereusedper 
S 

group.Datawascollectedat168hourspost-injection.ResultswerecomparedtoaPBS-LNP 

preparationasacontrol(seeFIG.5).FIG.5alsoincludesdataforExemplaryLipid1whichis 

an exemplary compound described in U.S. Provisional Application No. 63/128,680.  

UnexpectedlyrepresentativedatainFIG.5showsthatthescreeningplatformsdescribedherein 

cancorrectlyidentifyuniqueLNPpreparationswithpotentdeliverytovariouscell-typesfor 

exampleCD31cellsCD1ibandstellatecells.  

[0358JExemplaryLipids8and4arecompoundswithinthescopeofanyofFormulaeI'andI 

andexemplarycompoundsofcompounds5-1to5-28.Accordinglyinsomeembodimentsthe 
S 

presentexampledemonstratesthatlipidscharactenzedbyhavinganalkenylacetalfeatureshow 
potentdeliveryacrossvariouscelltypesincludingCD31cellsCD1lbcellsandstellatecells.  
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Example 5: Synthesis ofionizable lipids 

103591ThepresentExampleprovidesexemplary materials andmethods preparing, 

characterizingandvalidatingionizablelipidsasdescribedherein.AsdescribedintheExamples 

belowincertainexemplaryembodimentscompoundsarepreparedaccordingtothefollowing 

generalprocedures.Itwillbeappreciatedthatalthoughthegeneralmethodsdepictthesynthesis 

ofcertaincompoundsofthepresentdisclosurethefollowinggeneralmethodsandothermethods 

knowntooneofordinaryskillintheartcanbeappliedtoallcompoundsandsubclassesandspecies 

ofeachofthesecompoundsasdescribed S 

103601Generalnotes:Allreactionswererunusinganhydrousgradesolventsunderanatmosphere 

ofnitrogeninflasksorvialswithmagneticstirringunlessotherwisenoted.Anhydroussolvents 

werepurchasedfromSigma-Aldrichandusedasreceived.Flashcolumnchromatographywas 

performedusingaBiotageSelektorTeledyne-IscoCombiflashNextgen300+withprepacked 

silicagelcartridges.ThinlayerchromatographywasperformedusingMercksilicagel60plates 

andcompoundswerevisualizedusingiodine.Nuclearmagneticresonance(NMIR)spectroscopy 
S 

wasperformedeitherusingaVananINOVA500MHzoraBrukerAVANCE400MHz 

spectrometer chemicalshiftsarereportedinapartspermillion(ppm)referencedto 

tetramethylsilaneat6 0.00ppmforCDCl3samplesandresidualsolventpeak(6 2.50ppm) 

forDM50samples.Ultra-performanceliquidchromatography-massspectrometry(UPLC-MS) 

thefollowingmethods.  

103611MethodKColumn-XTERRARP18(4.6x50mm),5~mmobilephase:S 50% 

[0.lOoHCOOHinwater]and50%[0.1%HCOOHin(70:30)ACN:THF];thento20o[0.lOo 

HCOOHinwater]and980o[0.10oHCOOHin(70:30)ACN:THE]in2.65mmheldthismobile 
S 

phasecompositionupto3.75mmandfinallybacktoinitialconditioni.e50~o[0.10~HCOOH 

inwater]and50%[0.1%HCOOHin(70:30)ACN:THE]in4.90mmheldthismobilephase 

compositionupto5.10mm.Flow 1.2mL/min.  

[0362JMethodB(12mm run):Column-XTERRARIP18(4.6x50mm),5~m,(mobilephase: 

0 

initially800o[0.1oHCOOHinwater]and200o[0.10oHCOOHin(70:30)ACN:THE];heldthis 
initialconditionfor0.75mm;thento650oE0.lOoHCOOHinwater]and350oE0.lOoHCOOHin 

(70:30)ACN:THE]in3.0mm thento20 o[0.l0 oHCOOHinwater]and98 0 o[0.l0 oHCOOHin 
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(70:30)ACN:THE]in6.0mm heldthismobilephasecompositionupto9.0mmandfinallyback 

toinitialcondition, Si.e 80%EOlOoHCOOHinwater]and20%[OlOoHCOOHin(70:30)ACN: 

THE]in11.00mm heldthismobilephasecompositionupto12.10mm.Flow 1.2ml/min 

Listofabbreviations 

ACN:acetonitrile 

CPME:cyclopentylmethylether 

d:doublet 

DCC:NN'-dicyclohexylcarbodiimide 

DCM:dicliloromethane 

DJPEA:NN-diisopropylethylamine 

DMAP:4-(dimethylamino)pyridine 

DMSO:dimethylsulfoxide 

EDC:N-(3-Dimethylaminopropyl)-N'-ethylcarbodjimidehydrochlonde 

Eq:equivalents 

Et:ethyl 

i-Pr:S 

m:multiplet 

Me:methyl 

Pcc:pyridiniumchlorochromate 

PTSA:p-toluenesulfonicacidmonohydrate 

q:quartet 

Rt:retentiontime 

s:singlet 

t:triplet 

TEA: S 

tnethylamine 
THEtetrahydrofuran 

103631Thefollowingexamplelipidswerepreparedaccordingtothebelowsyntheticscheme 

usingExample5-1asanillustration.  
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DCCDMAP 
1

DCM 

HO~~NH2 H 
N 

ACN/THF 

pcc Na2SO4,PTSA 

DCM DCM 

H 0 
HO~N 

K2C03,KI 
1

ACN/CPME 
820C 0 

5-1 

0 

0 

Example 5-1: nonyl 8-((7,7-bis(((ZJ-oct-3-en-1-yljoxyjheptylj(2

hydroxyethyljaminojoctanoate 

0 

0 

StepI:nonyl8-bromooctanoate 

General Procedure A: 

103641Toastirredsolutionof8-bromooctanoicacid(3.0g,13.4mmol,1eq)inDCM(20mL) 

wereaddedDCC(3.35g,17.5mmol,1.3eq),DMAP(0.174g,1.3mmol,0.1eq)and1-nonanol 

(2.13g,14.8mmol,1. 1eq).Thereactionmixturewasstirredat25 0 Cfor16h.Uponcompletion 

thereactionmixturewasdilutedwithwater(20mL)andextractedwithDCM(50mLx3).The 

combinedorganiclayerswerewashedwithbrine(15mLx3),driedoveranhydrousNa2SO4 

166 
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filteredandconcentratedunderreducedpressure.Thecrudematerialwaspurifiedbycombiflash 

columnchromatographyelutedwith100oethylacetate-hexanetoaffordnonyl8-bromooctanoate 

(3.2g,68o)asacolorlessoil.'HNMR(400MHzChloroform-d)60.87(tJ 6.8Hz,3H),1.20 

1.38(in,16H),1.38 1.48(in,2H),1.54 1.68(in,4H),1.78 1.90(in,2H),2.28(tJ 7.5 

Hz,2H),3.39(tJ 6.8Hz,2H),4.05(tJ 6.7Hz2H).  

H 0 
HO~~N 0 

Step2:nonyl8-((2-hydroxyethyl)amino)octanoate 

General Procedure B: 

103651Toastirredsolutionofnonyl8-bromooctanoate(500.0ing,0.93inmol,1eq)inACN/THF 

(1:1)(0.5mL)wasaddedethanolainine(1.7mL,28.04minol,30eq)undernitrogenatmosphere 

andstirredat25 0 Cfor16h.Uponcompletionthereactionmixturewasconcentratedinvacuo 

anddilutedwithwater(20mL)andextractedwithethylacetate(20mLx3).Thecombinedorganic 

layerswerewashedwithbrine(20mLx 2),driedoveranhydrousNa2SO4 filteredand 

concentratedunderreducedpressure.Crudematerialthusobtainedwaspurifiedbycombiflash 

columnchromatographyelutedwith0-150o MeOH-DCMgradienttoaffordnonyl 

hydroxyethyl)amino)octanoate(320ing,680o) asalightyellowoil.'HNMR(400MHz 

Chloroform-d)60.87(tJ 6.5Hz3H),1.23 1.33(in 22H),1.44- 1.51(in,2H),1.57- 1.64 

(in2H),2.28(tJ 7.5Hz,2H),2.59(tJ 7,3Hz, 2H),2.76(tJ 5.2Hz, 2H),3.62(tJ 5,5 

Step3:7-bromoheptanal 

General Procedure C: 

103661Toastirredsolutionof7-broino-1-heptanol(500ing,2.56inmol,1eq)inDCM(5mL) 

wasaddedpyridiniumchlorochroinate(1. 1g,5.13inmol,2eq).Themixturewasstirredat25 0 C 

for2h.Uponcompletionofthereactionthereactionmixturewasfilteredthroughacelitebedand 

washedwithDCM(50mL).Thenthefiltratewasconcentratedunderreducedpressure.Crude 

materialthusobtainedwaspurifiedbycombiflashcolumnchromatographyelutedwith150oethyl 

acetate-hexanetoafford7-broinoheptanal(275ing,560o)asalightyellowliquid.'HNMR(400 

MHzChloroform-au61.40(in,4H),1.64(in,2H),1.85(in,2H),2.39(in,2H),3.40(tJ 6.8 

Hz,2H),9.76(s,1H).  
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0 

0 

Step4:(Z)-J-((?7 -bromo-J-(((Z)-oct-3-en-J-yl)oxy)heptyl)oxy)oct-3-ene 

General Procedure D: 

[0367JToastirredsolutionof7-bromoheptanal(50mg,0.26mmol,1.0eq)inDCM(1.3mL) 

wereadded(Z)-oct-3-en-1-ol(83mg,0.65mmol,2.5eq)followedbyNa2SO4(100mg,0.70 

mmol,2.7eq)andp-toluenesulfonicacidmonohydrate(10mg,0.05mmol,0.2eq)underinert 

atmosphere.Thereactionmixturewasstirredat25 0 Cfor2h.Uponcompletionthereaction 

mixturewasconcentratedinvacuumdissolvedinDCMandwashedwithwater.Theorganic 

layerwasdriedoveranhydrousNa2SO4filteredandconcentratedunderreducedpressure.Crude 

materialthusobtainedwaspurifiedbycombiflashcolumnchromatographyelutedwith0~10~~~ 

ethyl acetate in hexane gradient to afford (Z)-1-((7-bromo-1-(((2¶~-oct-3-en-1

yl)oxy)heptyl)oxy)oct-3-ene(51mg,440o)asacolorlessliquid.  

Step 5: nonyl 8-((7,7-bis(((Z)-oct-3-en-J-yl)oxy)heptyl)(2-hydroxyethyl)amino)octanoate 

(Example5-I) 

General Procedure B: 

103681Toastirredsolutionof(7)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene 

wereaddednonyl8-((2-hydroxyethyl)amino)octanoate(25mg,0.076mmol,1. 1eq)followedby 

K2C03(34mg,0.24mmol,3.5eq)andKI(6mg,0.035mmol,0.5eq)underinertatmosphereand 

thereactionmixturewasstirredat82 0 Cfor16h.Uponcompletionthereactionmixturewas 

concentratedinvacuumdissolvedinethylacetateandwashedwithwater.Thenorganicpartwas 

driedoveranhydrousNa2SO4filteredandconcentratedunderreducedpressure.Crudematerial 

thusobtainedwaspurifiedbycombiflashcolumnchromatographyelutedwith0-150oMeOR

DCM gradient to afford nonyl 8-((7,7-bis(((Z)-oct-3-en-1-yl)oxy)heptyl)(2

hydroxyethyl)amino)octanoate(22mg,410o)asalightyellowliquid.UPLC-MS:MethodARt 

1.52mm m/zcalculated[M+H]:680.61,found680.94.  
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0 

0 

HO~~N 0 

Example 5-2: nonyl 8-G7,7-bis(((2)-oct-S-en-i-yljoxyjheptylj(2

hydroxyethyl)aminojoctanoate 

0 

0 

StepI:(Z)-8-((?7 -bromo-J-(((Z)-oct-5-en-J-yl,)oxy)heptyl)oxy)oct-3-ene 

103691PreparedaccordingtoGeneralProcedureDsubstituting(Z)-oct-5-en-1-olfor(Z)-oct-3

en-1-ol.Isolated55mg,490o.'HNMR(400MHzChloroform-il)60.94(tJ 7.5Hz6H),1.40 

(m12H),1.59(in,5H),1,83(qJ 7,1Hz,2H),2.02(in,7H),3.40(in,4H),3.55(in,2H),4.44 

(tJ S.6Hz,1H),5.34(in,4H).  

Step 2: nonyl 8-(('77-bis(((Z)-oct-5-en-I-yl)oxy)heptyl)(2-hydroxyethyl)amino)octanoate 

(Example5-2) 

1-yl)oxy)heptyl)oxy)oct-3-enefor(2)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3

ene.Isolated21ing,470~,UPLC-MS:MethodBRt5.29mm m/zcalculated[M+H]:680.61 

found680.91.  

0 

0 

HO~~N 0 
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Example 5-3. nonyl 8-((7,7-bis(((Z'J-hept-3-en-1-yl)oxy)heptylft2

hydroxyethyljaminojoctanoate 

0 

StepI:(Z)-J-((?7 -bromo-J-(((Z)-hept-3-en-J-yl)oxy)heptyl)oxy)hept-3-ene 

103711PreparedaccordingtoGeneralProcedureDsubstituting(Z)-hept-3-en-1-olfor(Z)-oct-3

en-1-ol.Isolated62mg,500o.'HNMR(400MHzChloroform-d)60.89(tJ 7.4Hz6H),1.38 

(mbR),1.61(in,2H),1.84(in,2H),2.02(qJ 7,4Hz4H),2.31(qJ 7.0Hz,414),3.40(in, 

414),3.56(in,214),4.48(tJ S.7Hz114),5.40(in,414).  

Step 2: nonyl 8-((%7-bis(((Z)-hept-3-en-J-yl)oxy)heptyl)(2-hydroxyethyl)amino)octanoate 

(Example5-3) 

103721PreparedaccordingtoGeneralProcedureBsubstituting(2)-1-((7-broino-1-(((Z)-hept-3

en-1-yl)oxy)heptyl)oxy)hept-3-ene for (Z)-1-((7-broino-1-(((ZJi-oct-3-en-1
e 

yl)oxy)heptyl)oxy)oct-3-ene.Isolated28ing,410o.UPLC-MS:MethodARt1.38inin.in/z 
calculated[M+H]:652.58,found652.86.  

N 

0 

HO~~N 0 

Example 5-4: nonyl 8-((7,7-bis(((Z]-non-2-en-1-yljoxyjheptylj(2

hydroxyethyljaminojoctanoate 

N 

0 

0 

StepI:(Z)-J-((?7 -bromo-J-(((Z)-non-2-en-J-yl)oxy)heptyl)oxy)non-2-ene 

170 
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103731PreparedaccordingtoGeneralProcedureDsubstituting(Z)-non-2-en-1-olfor(Z)-oct-3

en-i-ohIsolated52mg,440o.'HNMR(400MHzChloroform-d)60.94(tJ 7.5Hz6H),1.35 

(tdJ 4,2,7.8,8,6Hz13H),1.56(in,9H),1.84(in,2H),2.01(dJ 7.2Hz6H),3.38(qJ 

7.1Hz4H),3.55(in,2H),4.44(tJ 5.7Hz1H),5.31(in 4H).  

Step 2: nonyl 8-(('77-bis(((Z)-non-2-en-I-yl)oxy)heptyl)(2-hydroxyethyl)amino)octanoate 

(Example5-4) 

103741PreparedaccordingtoGeneralProcedureBsubstituting(7)-1-((7-broino-1-(((Z)-non-2

en-1-yl)oxy)heptyl)oxy)non-2-enefor(7)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct

3-ene.Isolated21ing,51%.UPLC-MS:MethodARt1.61ininin/zcalculated[M+H]:708.64 

found709.0.  

0 

0 

Example 5-5: nonyl 8-((7,7-bis(((Z)-non-6-en-1-yljoxyjheptylj(2

hydroxyethyljaminojoctanoate 

0 

StepI:(Z)-9-(j27 -bromo-J-(((Z)-non-6-en-J-yI)oxy)heptyl)oxy)non-3-ene 

[0375JPreparedaccordingtoGeneralProcedureDsubstituting(Z)-non-6-en-1-olfor(Z)-oct-3

en-1-ol.Isolated110ing,46~o.1HNMR(400MHzChloroforin-a~i60.94(tJ 7.5Hz,6H),1.36 

(in 16H),1.56(in,4H),1.84(in,2H),2.03(in,8H),3.38(qJ 7,0Hz4H),3,55(in,2H),4,44 

(tJ 5.7Hz,1H),5.33(in,4H).  

Step 2: nonyl 8-((77-bis(((Z)-non-6-en-I-yl)oxy)heptyl)(2-hydroxyethyl)amino)octanoate 

(Example5-5) 

103761PreparedaccordingtoGeneralProcedureBsubstituting(Z)-9-((7-broino-1-(((Z)-non-6

en-1-yl)oxy)heptyl)oxy)non-3-enefor(7)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct

171 

0



WO20221140238 PCTfLTS2O21/064312 

3-ene.Isolated36mg,480o.UPLC-MS:MethodARt1.58mm9, m/zcalculated[M+H]:708.64 

found709,03.  

0 

0 

HO~~N 0 

Example5-6:nonyl8-((7,7-bis(oct-2-yn-1-yloxyjheptylj(2-hydroxyethyljaminojoctanoate 

0 

0 

HO~~N 0 

StepI:I-((1-bromo-I-(oct-2-yn-J-yloxy)heptyl)oxy)oct-2-yne 

103771PreparedaccordingtoGeneralProcedureDsubstitutingoct-2-yn-1-olfor(Z)-oct-3-en-1
ol.Isolated55mg,50%.'HNMR(400MHzChloroform-d)60.89(tJ 6.9Hz,6H),1.33(in, 

1.50(m3H),1.65(dJ 7.6Hz, 2H),1.85(tJ 7.3Hz,2H),2.20(in,4H),3.39(tJ 

6.8Hz2H),4.20(s,4H),4.77(tJ S.7Hz,1H).  

Step2:nonyl8-((77-his(oct-2-yn-I-yloxy)heptyl)(2-hydroxyethyl)ammo)octanoate(Example5-6) 

yloxy)heptyl)oxy)oct-2-ynefor(Z)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.  

irnn.m/zcalculated[M+H]:676.58,found 
Isolated39ing,51%.UPLC-MS:MethodARt1.44 S 

676.84.  

0 

HO~~N 

0 

Example5-7:nonyl8-((7,7-bis(oct-3-yn-1-yloxyjheptylj(2-hydroxyethyljaminojoctanoate 
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0 

StepI:J-(fl7 -bromo-J-(oct-3-yn-J-yloxy)heptyl)oxy)oct-3-yne 

103791PreparedaccordingtoGeneralProcedureDsubstitutingoct-3-yn-1-olfor(Z)-oct-3-en-1

ol.Isolated75mg,480o.'HNMR(400MHzChloroform-d)60.89(tJ 7.0Hz,6H),1.34(in, 

14H),1.50(qJ 7.2Hz,4H),1.65(in,2H),1.84(in,2H),2.20(in,4H),3.39(tJ 6.8Hz,2H), 

4.20(tJ 2.2Hz4H),4.77(tJ 5.7Hz1H).  

Step2:nonyl8-((77-bis(oct-3-yn-J-yloxy)heptyl)(2-hydroxyethyl)amino)octanoate(Example5-7) 

103801PreparedaccordingtoGeneralProcedureBsubstituting1-((7-bromo-1-(oct-3-yn-1

yloxy)heptyl)oxy)oct-3-ynefor(Z)-1-((7-bromo-1-(((Z¶~-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.  

inin, m/zcalculated[M+H]:676.58,found 
Isolated24mg,45%UPLC-MS:MethodARt1.36 S 

676.86.  

FF 

F 
FF 

FF 

F 
FF 

0 

Example 5-8. nonyl 8-((7,7-bis((7,7,8,8,8-pentafluorooctyljoxyjheptylj(2

hydroxyethyl)aminojoctanoate 

FF 

F 

F 
F 

FF 

StepI:8-((7-bromo-J-('fl7 ,7~8,8,8-pentafluorooctyl)oxy)heptyl)oxy)-JII,2,2-pentafluorooctane 

103811PreparedaccordingtoGeneralProcedureDsubstituting7,7,8,8,8-pentafluorooctan-1-ol 

for(Z)-oct-3-en-1-ol.Isolated80mg,50~o.'HNMR(400MHzChloroform-d)61.38(in,16H), 

1.57(in,8H),1.85(in,2H),1.98(in,4H),3.39(m4H),3.55(m2H),4.44(tJ 5.7HziR).  
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Step2:nonyl8-((77-his((77~8,8,8-pentafluorooctyl)oxy)heptyl)(2-hydroxyethyl)amino)octanoate 

(Example5-8) 

103821PreparedaccordingtoGeneralProcedureBsubstituting8-((7-bromo-1-((7,7,8,8,8

pentafluorooctyl)oxy)heptyl)oxy)-1,1,1,2,2-pentafluorooctanefor(7)-1-((7-bromo-1-(((Z)-oct-3

en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated25mg,450o.UPLC-MS:MethodARt1.51mm m/z 

calculated[M+H]:864.55,found864.84.  

0 

0 

Example 5-9: nonyl 8-((8,8-bis(((ZjJ-oct-3-en-1-yljoxyjoctylj(2

hydroxyethyl)aminojoctanoate 

Br 

StepI:8-bromooctanal 

103831PreparedaccordingtoGeneralProcedureCsubstituting8-bromo-1-octanolfor7-bromo

1-heptanol.Isolated600mg,60~0. ~ NMR(400MHzCDCl3):a1.33(m511),1.43(in,2H), 

1.60-1.64(in,2H),1.80-1.87(in,2H),2.42(tJ 7.2Hz, 2H),3.39(tJ8.0Hz2H),9.75(s,1H) 

0 

Step2:(Z)-J-((8-bromo-J-(((Z)-oct-3-en-J-yl)oxy)octyl)oxy)oct-3-ene 

103841PreparedaccordingtoGeneralProcedureD, substituting8-bromooctanalfor7

bromoheptanal.Isolated50ing,460o.'HNMR(400MHzChloroforin-d)60.89(tJ 4.4Hz 

6H),1.20-1.47(in,18H),1.83(qJ 7.OHz,2H),2.04(dJ 6.9Hz, 4H),2.31(qJ 7.0Hz 

4H),3.35-3.47(in,4H),3.56(qJ 7.2Hz, 2H),4.48(tJ 5.7Hz1H),5.24 S.56(in4H).  

Step3:nonyl8-((8,8-bis(((Z)-oct-3-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)octanoate(Example 

5-9) 
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103851PreparedaccordingtoGeneralProcedureBsubstituting(Z)-1-((8-bromo-1-(((ZJJ-oct-3-en

1-yl)oxy)octyl)oxy)oct-3-ene for (Z)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3

ene.Isolated45mg,490o.UPLC-MS:MethodARt1.57mm4~ m/zcalculated[M+H]:694.63 

found695.00.  

0 

0 

Example 5-10. nonyl 8-((8,8-bis(((ZJ-oct-S-en-i-yl)oxy)octyl)(2

hydroxyethyljaminojoctanoate 

StepI:(Z)-8-((8-bromo-J-(((Z)-oct-5-en-J-yl)oxy)octyl)oxy)oct-3-ene 

[0386JPreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7

bromoheptanaland(Z)-oct-5-en-1-olfor(Z)-oct-3-en-1-ol.Isolated65mg,60~o.'HNMR(400 

1.48(in,6H),1.54- 1.65(in,5H),1.84(tJ 7.2Hz2H),1.97 2.11(in,6H),3.35 3.45(in, 

4H),3.50- 3.59(in,2H),4.06- 4.17(in,1H),4.45(dJ 5.9Hz,1H),5.22- 5.48(in,4H).  

Step2:nonyl8-((8,8-bis(((4)-oct-5-en-I-yl)oxy)octyl)(2-hydroxyethyl)amino)octanoate(Example 

5-JO) 

103871PreparedaccordingtoGeneralProcedureBsubstituting(Z)-8-((8-broino-1-(((2¶~-oct-5-en

1-yl)oxy)octyl)oxy)oct-3-ene for (7)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3

ene.Isolated26ing,410o.UPLC-MS:MethodARt1.56inin in/zcalculated[M+H]:694.63 

found695.12.  

175 

MHzChloroform-d)60.94(tJ 7.5Hz6H),1.21 1.29(in,2H),1.28- 1.35(in,6H),1.35
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0 

HO~~N 0 

Example 5-11: nonyl 8-((8,8-bis(((ZJ-hept-3-en-1-yljoxyjoctylft2

hydroxyethyljaminojoctanoate 

0 

0 

StepI:8-bromo-],J-bis(((Z)-hept-3-en-J-yl)oxy)octane 

103881PreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7

bromoheptanaland(Z)-hept-3-en-1-olfor(Z)-oct-3-en-1-ol. Isolated75mg,740o.  
tHJy4TMR(4oof~tJfrJZchlOrOfOrm%~o89(tJ 7.3Hz6H),1.24 1.48(m,1111),1.55-1.66 

(miR),1.78- 1.90(in,2H),2.02(qJ 7.2Hz4H),2.31(qJ 6.9Hz,4H),3.35 3.47(in, 

4H),3.51- 3.62(in,2H),4.48(tJ 5.7Hz,1H),5.32- 5.51(in,4H).  

Step 2: nonyl 8-((8,8-bis(((Z)-hept-3-en-I-yl)oxy)octyl)(2-hydroxyethyl)amino)octanoate 

(Example5-Il) 

103891PreparedaccordingtoGeneralProcedureBsubstituting8-broino-1,1-bis(((Z)-hept-3-en

S 

ing,4400.UPLC-MS:MethodARt1.48inin.in/zcalculated[M+H]:666.60,found667.02.  

0 

0 

0 

HO~~N 0 

Example 5-12: nonyl 8-((8,8-bis(((Z]-non-2-en-1-yljoxyjoctylj(2

hydroxyethyl)aminojoctanoate 

176 

1-yl)oxy)octanefor(Z)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated33
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0 

0 

StepI:(Z)-I-((8-bromo-]-(((Z)-non-2-en-J-yl)oxy)octyl)oxy)non-2-ene 

103901PreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7

bromoheptanaland(Z)-non-2-en-1-olfor(Z)-oct-3-en-1-ohIsolated59mg,520o.'HNMR(400 

MHzChloroform-d)60.87(tJ 6.4Hz,6H),1.17- 1.48(in,24H),1.57 1.66(in,2H),1.78 

1.90(in,2H),2.05(qJ 6.8Hz, 4H),3.39(tJ 6.9Hz,2H),4.01- 4.17(in,4H),4.55(tJ 

5.8Hz1H),5.47 5.60(in,4H).  

Step 2: nonyl 8-((8,8-bis(((Z)-non-2-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)octanoate 

(Example5-12) 

103911PreparedaccordingtoGeneralProcedureBsubstituting(7)-1-((8-broino-1-(((Z)-non-2

en-1-yl)oxy)octyl)oxy)non-2-enefor(Z)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct

3-ene.Isolated42ing,55'~~UPLC-MS:MethodARt1.72inin9, in/zcalculated[M+H]:722.66 

found722.96.  

0 

0 

0 

Example 5-13: nonyl 8-((8,8-bis(((Z]-non-6-en-1-yljoxyjoctylj(2

hydroxyethyl)aminojoctanoate 

0 

0 

StepI:(Z)-9-((8-bromo-J-(((Z)-non-6-en-I-yl)oxy)octyl)oxy)non-3-ene 

103921PreparedaccordingtoGeneralProcedureD, substituting 8-broinooctanalfor7

broinoheptanaland(Z)-non-6-en-1-olfor(Z)-oct-3-en-1-ol.Isolated63ing,280o.'HNMR(400 

177 

0
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MHzChloroform-a)60.94(tJ 7.5Hz,6H),1.26- 1.48(iniSH),1.53 1.70(in,3H),1.76 

1.91(in,3H),1.94- 2.11(m7H),2.37 2.48(in,1H),3.35 3.43(in,4H),3.48- 3.61(in,2H), 

4.37- 4.51(iniR),5.21- 5.47(m4H).  

Step 2: nonyl 8-((8,8-bis(((Z)-non-6-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)octanoate 

(Example5-13) 

103931PreparedaccordingtoGeneralProcedureBsubstituting(Z)-9-((8-bromo-1-(((Z)-non-6

en-1-yl)oxy)octyl)oxy)non-3-enefor(Z)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct

3-ene.Isolated29mg,370o.UPLC-MS:MethodARt1.65millm/zcalculated[M+H]:722.66 

found722.96.  

0 

0 

Example5-14:nonyl8-((8,8-bis(oct-2-yn-1-yloxy)octyl)(2-hydroxyethyl)aminojoctanoate 

0 

0 

StepI:J-((8-bromo-J-(oct-2-yn-J-yloxy)octyl)oxy)oct-2-yne 

bromoheptanalandoct-2-yn-1-olfor(Z)-oct-3-en-1-ol.Isolated60mg,56~o.'HNMR(400MHz 

Chloroform-d)60.89(tJ 7.0Hz6H),1.22 1.45(in,18H),1.50(dJ 7,3Hz2H),1.64(q, 

J 6.6Hz,2H),1.78- 1.90(in,2H),2.15- 2.24(in,4H),3.39(tJ 6.9Hz2H),4.20(s,4H), 

4.77(tJ 5.7Hz1H).  

Step2:nonyl8-((8,8-bis(oct-2-yn-J-yloxy)octyl)(2-hydroxyethyl)amino)octanoate(ExampleI4) 

103951PreparedaccordingtoGeneralProcedureBsubstituting1-((8-bromo-1-(oct-2-yn-1

yloxy)octyl)oxy)oct-2-ynefor(Z)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.  

mm.m/zcalculated[M+H]:690.60,found 
Isolated16mg,230o.UPLC-MS:MethodARt1.45 S 

691.0.  

178 

[0394JPreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7-
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0 

a 

0 

0 

Example5-15:nonyl8-((8,8-bis(oct-3-yn-1-yloxy)octyl)(2-hydroxyethyl)aminojoctanoate 

0 

0 

StepI:J-((8-bromo-J-(oct-3-yn-J-yloxy)octyl)oxy)oct-3-yne 

[0396JPreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7

bromoheptanalandoct-3-yn-1-olfor(Z)-oct-3-en-1-ol.Isolated50mg,470o.'HNMR(400MHz 

Chloroform-d)60.89(tJ 7.1Hz6H),1.27 1.49(m16H),1.57- 1.66(in,2H),1.84(tJ 

7.3Hz2H),2.09 2.18(in4H),2.33 2.49(in 4H),3.39(tJ 6.8Hz,2H),3.53(qJ 7,7 

Hz,2H),3.65(qJ 7.7Hz, 2H),4.55(tJ 5.7Hz1H).  

Step2:nonyl8-((8,8-bis(oct-3-yn-J-yloxy)octyl)(2-hydroxyethyl)amzno)octanoate(Example5-15) 

103971PreparedaccordingtoGeneralProcedureBsubstituting1-((8-broino-1-(oct-3-yn-1

yloxy)octyl)oxy)oct-3-ynefor(Z)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.  

inin.in/zcalculated[M+H]:690.60,found 
Isolated28ing,380o.UPLC-MS:MethodARt1.44 S 

a F 

FF 
0 

F F 

0 

HO~~N 0 

Example 5-16: nonyl 8-((8,8-bis((7,7,8,8,8-pentafluorooctyl)oxy)octyl)(2

hydroxyethyljaminojoctanoate 

179 

690.7
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0 F 

FF 
0 

F 
F 

StepI:8-((8-bromo-I-((7,7~8,8,8-pentafluorooctyl)oxy)octyl)oxy)-III,2,2-pentafluorooctane 

[0398JPreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7

bromoheptanaland7,7,8,8,8-pentafluorooctan-1-olfor(Z)-oct-3-en-1 . Isolated70mg,290o.'H 

NMR(400MHzChloroform-d)61.25 1.49(m16H),1.56- 1.67(in,7H),1.84(tJ 7.5Hz 

3H),1.91 2.09(in,4H),2.24- 2.34(iniR),2.38- 2.47(iniR),3.35- 3.44(in,4H),3,50 

3.61(in,2H),4.44(tJ S.7Hz,111).  

Step2:nonyl8-((8,8-his(('77~8,8,8-pentafluorooctyl)oxy)octyl)(2-hydroxyethyl)amino)octanoate 

(Example5-16) 

103991PreparedaccordingtoGeneralProcedureBsubstituting8-((8-broino-1-((7,7,8,8,8

pentafluorooctyl)oxy)octyl)oxy)-1,1,1,2,2-pentafluorooctanefor(7)-1-((7-broino-1-(((Z)-oct-3

en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated19ing,290~UPLC-MS:MethodARt2.12ininin/z 

calculated[M+H]:878.56,found879.1.  

0 

HO~~N 0 

Example 5-17: nonyl 8-((9,9-bis(((Z]-oct-3-en-1-yljoxyjnonylj(2

hydroxyethyl)aminojoctanoate 

Step1:9-bromononanal 

104001PreparedaccordingtoGeneralProcedureCsubstituting9-broino-1-nonanolfor7-broino

1-heptanol.Isolated1,2Sg,63~o.'HNMR(400MHzChloroforin-d)61,32(s,6H),1.41(qJ 

180 

0
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7.1Hz2H),1.61(qJ 7.2Hz2H),1.78 1.90(in,2H),2.37 2.46(in,2H),3.39(tJ 6.9 

Hz,2H),9.76(s,1H).  

0 

0 

Step2:9-bromo-],J-bis(((Z)-oct-3-en-J-yl)oxy)nonane 

104011PreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanal.Isolated80ing,460o.tHNMR(400MHzChloroform-d)60.84- 0.93(in,6H), 

1.22- 1.36(in,16H),1.38 1.44(in,2H),1.55 1.66(in,2H),1.78- 1.90(in,2H),2.03(dJ 

6.7Hz4H),2.31(qJ 7.1Hz, 4H),3.35 3.47(in,4H),3.56(qJ 7.2Hz,2H),4.48(tJ 

5.7Hz1H),5.30 5.42(in,2H),5.39- 5.51(in,2H).  

Step 3: nonyl 8-((9,9-bis(((Z)-oct-3-en-J-yl)oxy)nonyl)(2-hydroxyethyl)amino)octanoate 

(Example5-I7) 

[0402JPreparedaccordingtoGeneralProcedureBsubstituting9-broino-1,1-bis(((Z)-oct-3-en-1

yl)oxy)nonanefor(7)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated36 
S 

ing,420o.UPLC-MS:MethodARt1.67inin.in/zcalculated[M+H]:708.64,found708.92.  

0 

0 

Example 5-18: nonyl 8-((9,9-bis(((Z]-oct-5-en-1-yl)oxy)nonyl)(2

hydroxyethyljaminojoctanoate 

0 

0 

StepI:9-bromo-],J-bis(((Z)-oct-5-en-J-yl)oxy)nonane 

181 

0
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104031PreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanaland(Z)-oct-5-en-1-olfor(Z)-oct-3-en-1-ol.Isolated85mg,480o.'HNMR(400 

MHzChloroform-a)60.89(tJ 7,4Hz,6H),1.18- 1.48(in,12H),1.56 1.65(in,2H),1.78 

1.90(in,2H),2.02(qJ 7.1Hz, 4H),2.31(qJ 7.0Hz,4H),3.35- 3.47(in,4H),3.50- 3.61 

(in2H),4.48(tJ 5.7Hz,1H),5.32- 5.49(in,4H).  

Step 2: nonyl 8-((9,9-bis(((Z)-oct-5-en-J-yl)oxy)nonyl)(2-hydroxyethyl)amino)octanoate 

(Example5-18) 

[0404JPreparedaccordingtoGeneralProcedureBsubstituting9-bromo-1,1-bis(((2¶~-oct-5-en-1

yl)oxy)nonanefor(7)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated29 
S 

ing,270o.UPLC-MS:MethodBRt5,33imn.m/zcalculated[M+H]:708.64,found709.2.  

0 

0 

HO~~N 0 

Example 5-19: nonyl 8-G9,9-bis(((Z)-hept-3-en-1-yljoxyjnonylj(2

0 

0N~~rN~2 

StepI:9-bromo-],J-bis(((Z)-hept-3-en-J-yl)oxy)nonane 

104051PreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanaland(Z)-hept-3-en-1-olfor(Z)-oct-3-en-1-ol. Isolated100ing,500o. 'HNMR(400 

4HzChloroform-a)60.87(tJ 6.8Hz, 6H),1.20 1.45(in, 26H),1.62(qJ 6.1Hz,2H), 

1.78- 1.90(in,2H),2.05(qJ 6.7Hz, 4H),3.39(tJ 6.9Hz,2H),4.00-4.17(in,4H),4.55 

(tJ 5,8Hz,1H),5.46-5.61(m,4H).  

Step2:nonyl8-((9,9-bis(((Z)-hept-3-en-J-yl)oxy)nonyl)(2-hydroxyethyl)amino)octanoate 

(Example5-19) 

182 

hydroxyethyl)aminojoctanoate
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104061PreparedaccordingtoGeneralProcedureBsubstituting9-bromo-1,1-bis(((Z)-hept-3-en

1-yl)oxy)nonanefor(7)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated24 
S 

mg,~UPLC-MS:MethodBRt5.29mm.m/zcalculated[M+H]:680.61,found681.1.  

0 

HC~~N 

0 

Example 5-20: nonyl 8-((9,9-bis(((ZJ-non-2-en-1-yljoxyjnonylj(2

hydroxyethyljaminojoctanoate 

0 

0 

StepI:(Z)-I-((9-bromo-J-(((Z)-non-2-en-I-yl)oxy)nonyl)oxy)non-2-ene 

104071PreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanaland(Z)-non-2-en-1-olfor(Z)-oct-3-en-1-ol. Isolated105mg,450o.'HNMIR(400 

(m6H),1.78- 1.90(m2H),1.96 2.09(in,8H),3.34 3.44(in,4H),3.50- 3.61(in,2H),4.44 

(tJ 5,7Hz,1H),5.25- 5,42(in,4H).  

Step 2: nonyl 8-((9,9-his(((Z)-non-2-en-I-yl)oxy)nonyl)(2-hydroxyethyl)amino)octanoate 

(Example5-20) 

104081PreparedaccordingtoGeneralProcedureBsubstituting(7)-1-((9-bromo-1-(((Z)-non-2

en-1-yl)oxy)nonyl)oxy)non-2-enefor(Z)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct

3-ene.Isolated25ing,270o.UPLC-MS:MethodBRt5.41mm m/zcalculated[M+H]:736.67 

found737.1 

183 

IVlllzChloroform-d)60.94(tJ 7.5Hz,6H),1.29(s,8H),1.41(qJ 7.3Hz,6H),1.56- 1.66
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0 

HO~~N 0 

Example 5-21: nonyl 8-((9,9-bis(((ZJ-non-6-en-1-yljoxyjnonylj(2

hydroxyethyljaminojoctanoate 

0 

StepI:(Z)-9-((9-bromo-J-(((Z)-non-6-en-J-yI)oxy)nonyl)oxy)non-3-ene 

[0409JPreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanaland(Z)-non-6-en-1-olfor(Z)-oct-3-en-1-ol.Isolated65mg,450o.'HNMR(400 

IVlllzChloroform-d)60.94(tJ 7.5Hz,6H),1.21- 1.45(in,20H),1.48 1.64(in,4H),1.78 

1.90(in,2H),1.94- 2.08(in,8H),3.33- 3.44(in,4H),3.49- 3.60(in2H),4.44(tJ 5,8Hz 

1H),5.25- 5.41(in,4H).  

Step 2: nonyl 8-((9,9-his(((Z)-non-6-en-I-yl)oxy)nonyl)(2-hydroxyethyl)amino)octanoate 

(Example5-21) 

en-1-yl)oxy)nonyl)oxy)non-3-enefor(7)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct

3-ene.Isolated25ing,320o.UPLC-MS:MethodARt2.33ininin/zcalculated[M+H]:736.67 

found736.9.  

0 

0 

0 

Example5-22:nonyl8-((9,9-bis(oct-2-yn-1-yloxyjnonylj(2-hydroxyethyljaminojoctanoate 

184 

11041OJPreparedaccordingtoGeneralProcedureBsubstituting(Z)-9-((9-broino-1-(((Z)-non-6-
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0 

0 

StepI:9-bromo-],J-bis(oct-2-yn-J-yloxy)nonane 

110411JPreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanalandoct-2-yn-1-olfor(Z)-oct-3-en-1-ol. Isolated90mg,440o.'HNMR(400MHz 

Chloroform-d)60.89(tJ 6.9Hz6H),1.22 1.46(m13H),1.44- 1.55(in,2H),1.58- 1.67 

(m4H),1.78- 1.90(in,4H),2.15 2.25(in 4H),2.38 2.45(in 111),3.39(tJ 6.9Hz,4H), 

4.20(tJ 2.2Hz,4H),4.77(tJ 5.7Hz1H).  

Step2:nonyl8-((9,9-bis(oct-2-yn-I-yloxy)nonyl)(2-hydroxyethyl)amino)octanoate(Example5

22) 

104121PreparedaccordingtoGeneralProcedureB substituting9-broino-1,1-bis(oct-2-yn-1

yloxy)nonanefor(2¶~-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated17 
S 

ing,18%.UPLC-MS:MethodARt2.17inin.in/zcalculated[M+H]:704.61,found704.8.  

0 

Example5-23:nonyl8-((9,9-bis(oct-3-yn-1-yloxyjnonylj(2-hydroxyethyljaminojoctanoate 

0 

0 

StepI:9-bromo-],J-bis(oct-3-yn-J-yloxy)nonane 

104131PreparedaccordingtoGeneralProcedureD substituting9-broinononanalfor7

broinoheptanalandoct-2-yn-1-olfor(Z)-oct-3-en-1-ol. Isolated92ing,46~o.'HNMR(400MHz 

Chloroforin-d)60.89(tJ 7.1Hz6H),1.15 1.53(in iSH),1.57- 1.72(in,2H),1.81- 1.86 

(in 2H),2.08-2.17(in,4H),2.36 2.46(in 4H),3.39(tJ 6.8Hz,2H),3.48-3.59(in,2H), 

3.59- 3.70(in,2H),4.55(tJ 5,8Hz,1H).  

185 

0
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9 

Step2:nonyl8-((9,9-his(oct-3-yn-J-yloxy)nonyl)(2-hydroxyethyl)ammo)octanoate(Example5

23) 

10414JPreparedaccordingtoGeneralProcedureB substituting9-bromo-1,1-bis(oct-3-yn-1

yloxy)nonanefor(2¶~-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene.Isolated90 
S 

mg,390oUPLC-MS:MethodARt2.15mm.m/zcalculated[M+H]:704.61,found704.8 

F 
F 
F 

F 
F 

FF 
0 

HC~N 0 

Example 5-24: nonyl 8-((9,9-bis((7,7,8,8,8-pentafluorooctyl)oxy)nonyl)(2

hydroxyethyljaminojoctanoate 

FF 

F 

F 
F 

FF 

StepI:9-bromo-II-bis(('77~8,8,8-pentafluoroocfyi)oxy)nonane 

0 
bromoheptanaland7,7,7,8,8-pentafluorooctan-1-olfor(Z)-oct-3-en-1 . Isolated160mg,45 
tHJQ4fl((400MHzChloroform-d)a1.27- 1.34(in,12H),1.36 1.46(in,7H),1.55 1.70(in, 

7H),1.78 1.91(in,4H),1.93- 2.09(in,4H),2.39- 2.45(iniR),3.34- 3.45(in,5H),3.50 

3.61(in,2H),4.44(tJ 5.7HziR).  

Step2:nonyl8-((9,9-bis((77~8,8,8-pentafluorooctyl)oxy)nonyl)(2-hydroxyethyl)amino)octanoate 

(Example5-24) 

104161PreparedaccordingtoGeneralProcedureBsubstituting9-broino-1,1-bis((7,7,8,8,8

pentafluorooctyl)oxy)nonane for (Z)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3

ene.Isolated90ing,390o.UPLC-MS:MethodARt1.60inin9, in/zcalculated[M+H]:892.58 

found893.1.  

186 

104151PreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7-
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0 

0 

0 
0 j~N 0 

Example5-25:6-((8,8-bis(heptyloxyjoctylj(2-hydroxyethyljaminojhexylnonylcarbonate 

0 
Q~liN 

0 

StepI:6-bromohexylnonylcarbonate 

General Procedure F.  

104171Toastirredsolutionof6-bromo-1-hexanol(1.0g,0.72mL1Eq,5.5mmol)inDCM(25 

mL)wereaddedpyridine(0.87g,0.89mL,2Eq,11mmol), DMA]?(0.13g,0.2Eq,1.1mmol), 

and S 

4-nitrophenylcarbonochioridate(1.3g,1.2Eq,6.6mmol).Theresultingmixturewasstirred 
at230 Cfor1li.Afterthistimetoitwasadded1-nonanol(2.4g,2.9mL,3Eq,17mmol)and 

DJPEA(2.1g,2.9mL,3Eq,17mmol).Theresultingmixturewasstirredat23 0 Cfor17h.After 

completionthereactionmixturewasdilutedwithDCM(10mL),washedwithiMsodium 

carbonate(3x10mL),andwashedwithwater(10mL).Theresultingdichloromethanelayerwas 

concentratedandpurifiedbyflashcolumnchromatography(50gsilica,0to oethylacetatein 

oil.tHNMR(400MHzChloroform-d)60.87(tJ 6.6Hz3H),1.18 1.52(in,16H),1.59 

1.74(in,4H),1.83- 1.90(in,2H),3.39(tJ 6.7Hz,2H),4.07- 4.16(in,4H).  

H 0 

HO~~N Q~~ftN0 

Step2:6-((2-hydroxyethyl)amino)hexylnonylcarbonate 

104181PreparedaccordingtoGeneralProcedureBsubstituting6-bromohexylnonylcarbonate 

fornonyl8-bromooctanoate.Isolated26ing,520o.'HNMR(400MHzChloroform-d)60.87(t, 

J 6.9Hz,3H),1,19 1.43(in,18H),1.57 1,71(in, 6H),2.77(tJ 7,5Hz,2H),2.91(tJ 

5.0Hz2H),3.72 3.80(in,2H),4.11(tJ 7.0Hz4H).  

0 

0 

187 

hexanesgradienttoafford6-bromohexylnonylcarbonate(1.24g,3.53mmol,640o)asacolorless
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Step3:8-bromo-],J-bis(heptyloxy)octane 

104191PreparedaccordingtoGeneralProcedureD, substituting 8-bromooctanalfor7

bromoheptanaland1-heptanolfor(Z)-oct-3-en-1-ol. Isolated80mg,600o.tHNMR(400MHz 

Chloroform-d)60.87(tJ 6.8Hz6H),1.21 1.49(m28H),1.46- 1.55(in,2H),1.80- 1.88 

(m2H),3.38(dJ 6.8Hz4H),3.50 3.61(in,2H),4.39- 4.54(in,111).  

Step4:6-((8,8-bis(heptyloxy)octyl)(2-hydroxyethyl)amino)hexylnonylcarbonate(Example5-25) 

104201Prepared according to General Procedure B, substituting 8-broino-1,1

bis(heptyloxy)octanefor(7)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-eneand6

((2-hydroxyethyl)ainino)hexylnonylcarbonatefornonyl8-((2-hydroxyethyl)ainino)octanoate.  

inin.in/zcalculated[M+H]:672.61,found 
Isolated35ing,520o.UPLC-MS:MethodARt1.66 S 

673.0.  

0 

0 

0 
0-k 

0 

Example5-26:6-((8,8-bis(octyloxyjoctylj(2-hydroxyethyljaminojhexylnonylcarbonate 

0 

StepI:8-bromo-II-bis(octyloxy)octane 

104211PreparedaccordingtoGeneralProcedureD, substituting8-broinooctanalfor7

broinoheptanaland1-octanolfor(Z)-oct-3-en-1-ol. Isolated82ingusedinthenextreaction 

withoutpurification.  

Step2:6-((8,8-bis(octyloxy)octyl)(2-hydroxyethyl)amino,)hexylnonylcarbonate(Example5-26) 

104221PreparedaccordingtoGeneralProcedureBsubstituting8-broino-1,1-bis(octyloxy)octane 

for (Z)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene and 

hydroxyethyl)ainino)hexyl nonyl carbonatefornonyl 8-((2-hydroxyethyl)ainino)octanoate.  

inin.in/zcalculated[M+H]:700.64,found 
Isolated30ing,55~o.UPLC-MS:MethodARt1.66 S 

701.1.  

188 

0
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a 

0 

HO~~N OAK0 

Example5-27:6-((9,9-bis(octyloxyjnonylj(2-hydroxyethyljaminojhexylnonylcarbonate 

0 

Br 0 

StepI:9-bromo-II-bis(octyloxy)nonane 

104231PreparedaccordingtoGeneralProcedureD substituting9-bromononanalfor7

bromoheptanaland1-octanolfor(Z)-oct-3-en-1-ol.Isolated133mg,630o.tHNMR(400MHz 

Chloroform-d)60.87(tJ 6.7Hz6H),1.16 1.47(m32H),1.53- 1.64(in,4H),1.78- 1.90 

(m2H),3.33-3.44(m4H),3,49 3.60(in,2H),4.44(tJ 5,7Hz111).  

Step2:6-((9,9-bis(octyloxy)nonyl)(2-hydroxyethyl)ammo)hexylnonylcartonate(Example5-27) 

104241PreparedaccordingtoGeneralProcedureBsubstituting9-bromo-1,1-bis(octyloxy)nonane 

for (Z)-1-((7-bromo-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene and 

hydroxyethyl)amino)hexyl nonyl carbonatefornonyl 8-((2-hydroxyethyl)amino)octanoate, 

rrnn.in/zcalculated[M+H]:714.65,found 
Isolated20ing,52%.UPLC-MS:MethodARt1.66 S 

0 

0 

HO~~N OAK0 
Example5-28:6-((7,7-bis(octyloxyjheptylj(2-hydroxyethyljaminojhexylnonylcarbonate 

0 

Br 0 

StepI:J-((7-bromo-J-(oci~yloxy)heptyl)oxy)octane 

189 

715.2.
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104251PreparedaccordingtoGeneralProcedureDsubstituting1-octanolfor(Z)-oct-3-en-1.  

Isolated70mg,630o.'HNMR(400MHzChloroform-d)a0.81 1.00(in,6H),1.20 1.51(in, 

30H),1.50 1.59(in2H),1.88(dJ 8.0Hz,2H),3.42(tJ 8.2Hz,4H),3.52- 3.61(in,2H), 

4.43- 4.53(in,1H).  

Step2:6-((77-bis(octyloxy)Iieptyl)(2-hydroxyethyl)ammo)hexyliionylcarbonate(Example5-28) 

104261Prepared according to General Procedure B substituting 1-((7-broino-1

(octyloxy)heptyl)oxy)octanefor(Z)-1-((7-broino-1-(((Z)-oct-3-en-1-yl)oxy)heptyl)oxy)oct-3-ene 

and 6-((2-hydroxyethyl)ainino)hexyl nonyl carbonate for nonyl 

inin.in/z 
hydroxyethyl)ainino)octanoate.Isolated20ing,600o.UPLC-MS:MethodARt1.61 S 

calculated[M+H]:686.62,found687,2.  

Exainple 6: Synthesis ofionizable lipids 

104271ThepresentExainple provides exeinplary inaterials andinethods preparing, 

characterizingandvalidatingionizablelipidsasdescribedherein.AsdescribedintheExainples 

belowincertainexeinplaryeinbodiinentscoinpoundsarepreparedaccordingtothefollowing 

generalprocedures.Itwillbeappreciatedthatalthoughthegeneralinethodsdepictthesynthesis 

ofcertaincoinpoundsofthepresentdisclosurethefollowinggeneralinethodsandotherinethods 

knowntooneofordinaryskillintheartcanbeappliedtoallcoinpoundsandsubclassesandspecies 

0 

HO~ 0 

Example 6-1: (7)-non-6-en-l-yl 8-((8,8-bisQf7)-oct-S-en-1-yljoxyjoctylj(2

hydroxyethyl)aminojoctanoate 

0 

0 

StepI:(Z)-non-6-en-I-yl8-bromooctanoate 

104281PreparedaccordingtoGeneralProcedureAsubstituting(Z)-non-6-en-1-olfor1.  

Isolated400ing,520o.'HNMR(400MHzChloroforin-d)60.94(tJ 7.5Hz,3H),1.20- 1.46 

190 

ofeachofthesecoinpoundsasdescribed S
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(m7H),1.57-1.67(m4H),1.69 1.77(miR),1.78 1.94(m,3H),1.96-2.O8(m,4H),2.28 

(tJ 7,5Hz2H),3,11 3.26(iniR),3.39(tJ 6.8Hz2H),4.05(tJ 6.7Hz,2H),5.24 

5.42(in,2H).  

H 0 
HO~~N 0 

Step2:(Z)-non-6-en-J-yl8-((2-hydroxyethyl)amino)octanoate 

[0429JPrepared according to General Procedure B substituting (Z)-non-6-en-1-yl 8

bromooctanoatefornonyl8-bromooctanoate.Isolated450ing,830o. 'HNMR(400MHz 

Chloroforin-d)a0.94(tJ 7.5Hz,3H),1.25- 1.43(in,8H),1.50(tJ 7.1Hz,2H),1.55- 1.66 

(in4H),1,93 2.16(in 8H),2.27(tJ 7.5Hz, 2H),2.63(tJ 7,2Hz,2H),2.79(tJ 5.2Hz 

2H),3.65(tJ S.2Hz, 2H),4.04(tJ 6.7Hz2H),5.26 5.41(in 2H).  

Step 3,S (-non-6-en-I-yl 8-((8,8-bis(((Z)-oct-5-en-I-yl)oxy)ociyl)(2 

hydroxyethyl)amino)octanoate(ExampIt6-1) 

104301PreparedaccordingtoGeneralProcedureB substituting(Z)-non-6-en-1-yl 

hydroxyethyl)ainino)octanoatefornonyl8-((2-hydroxyethyl)ainino)octanoate.Isolated55ing, 

0 

HO~~EN 0 

Example 6-2. (Z)-dec-4-en-1-yl 8-((8,8-bis(((ZJ-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyljaminojoctanoate 

0 

0 

StepI:(Z)-dec-4-en-I-yl8-bromooctanoate 

104311PreparedaccordingtoGeneralProcedureAsubstituting(Z)-dec-4-en-1-olfor1-nonanol.  

Isolated492ing,570o.'HNMR(400MHzChloroforin-d)a0.88(tJ 6.7Hz,3H),1.24- 1.37 

(in 1OH),1.37 1.49(in,2H),1.58-1.72(in,4H),1.78 1.90(in2H),2.00(qJ 7.1Hz,2H), 

191 

0.UPLC-MS:MethodARt1.97ininin/zcalculated[M+H]:692.6,found693.2.
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2.09(qJ 7.3Hz2H),2.29(tJ 7.5Hz2H),3.39(tJ 6.8Hz2H),4.06(tJ 6.6Hz,2H), 

5.26-5.46(m,2H).  

H 0 

0 

Step2:(Z)-dec-4-en-J-yl8-((2-hydroxyethy1)amino)octanoate 

104321Prepared according to General Procedure B substituting (Z)-dec-4-en-1-yl 8

bromooctanoatefornonyl8-bromooctanoate.Isolated350mg,750o. 'HNMR(400MHz 

Chloroform-d)60.87(tJ 6.7Hz3H),1.21 1.40(m14H),1.42- 1.55(in,2H),1.56- 1.73 

(m4H),2.00(qJ 7.3Hz,2H),2.09(qJ 7,4Hz, 2H),2.28(tJ 7,5Hz, 2H),2.61(tJ 7,2 

Hz,2H),2.77(tJ 5.2Hz,2H),3.64(tJ 5. 1Hz,2H),4.05(tJ 6.6Hz2H),5.28 5.46(in, 

2H).  

Step 3: (Z,)-dec-4-en-J-yl 8-((8,8-bis(((4)-oct-S-en-I-yl)oxy)oc~y1)(2

hydroxyethyl)amino)octanoate(Example6-2) 

104331PreparedaccordingtoGeneralProcedureB substituting(Z)-dec-4-en-1-yl 

hydroxyethyl)amino)octanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated45 

0 

0 

Example 6-3: non-3-yn-l-yl 8-((8,8-bis(((ZJ-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyljaminojoctanoate 

0 

0 

StepI:non-3-yn-J-yl8-bromooctanoate 

104341PreparedaccordingtoGeneralProcedureAsubstitutingnon-3-yn-1-olfor1-nonanol, 

Isolated200ing,43o 'H>f~~J((400MHzChloroform%60.89(tJ 6.8Hz,3H),1.25- 1.38 

(in 8H),1.38- 1.51(in,4H),1.62(tJ 7.4Hz, 2H),1.78 1.90(in, 2H),2.12(tJ 6.8Hz 

192 

5500.UPLC-MS:MethodARt2.03mm m/zcalculated[M+H]:706.6,found707.2.
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2H),2.30(tJ 7.5Hz2H),2.47(tJ 6.8Hz2H),3.39(tJ 6.8Hz2H),4.12(tJ 7.0Hz 

2H).  

Step2:non-3-yn-J-yl8-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)octanoate 

(Example6-3) 

104351Prepared according to General Procedure B substituting non-3-yn-1-yl 

hydroxyethyl)amino)octanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated30mg, 

450oUPLC-MS:MethodARt1.83mm m/zcalculated[M+H]:690.6,found691.2.  

0 

0 

0 

0 

Example6-4:2-((3rSr,7rJ-adamantan-1-yljethyl8-((8,8-bis(((Z)-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyl)aminojoctanoate 

0 

0 

StepI:2-((3rSrZr)-adamantan-I-yl)ethyl8-bromooctanoate 

104361PreparedaccordingtoGeneralProcedureAsubstituting2-(adamantan-1-yl)ethan-1-olfor 

(tJ 7.3Hz4H),1.51(s,6H),1.57- 1.65(in,5H),1.66- 1.74(in,3H),1.78- 1.90(in,2H), 

1.94(s,3H),2.27(tJ 7.5Hz, 2H),3.39(tJ 6.8Hz,2H),4.11(tJ 7.4Hz2H).  

H 0 
HO~~~N 0 

Step2:2-((3rSrZr)-adamantan-I-yi)ethyI8-((2-hydroxyethyl)amino)octanoate 

104371PreparedaccordingtoGeneralProcedureBsubstituting2-((3r,5r,7r)-adainantan-1

yl)ethyl8-broinooctanoatefornonyl8-broinooctanoate.Isolated180ing,850o.'HNMR(400 

MHzChloroforin-a~i61.31(s,6H),1.40(tJ 7.4Hz2H),1.56 1.74(in,11H),1.82- 1.97 

(in 1OH),2.26(tJ 7.5Hz,2H),2.63(tJ 7.3Hz, 2H),2.79(tJ 5.1Hz,2H),3.65(tJ 

5.1Hz2H),4.11(tJ 7.5Hz2H).  

193 

1-nonanol.Isolated250mg,560o.'HNMR(400MHzChloroform-d)a1.28- 1.36(in,4H),1.40
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Step 3: 2-((3rSrTr)-adamantan-J-yl)ethyl 8-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2

hydroxyethyl)amino)octanoate(Example6-4) 

104381PreparedaccordingtoGeneralProcedureBsubstituting2-((3r,5r,7r)-adamantan-1

yl)ethylfornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated40mg,540o.UPLC-MS:Method 

ARt2.05mm m/zcalculated[M+H]:730.6,found731.3.  

0 

0 

0 

0 

Example 6-5: decyl 8-((8,8-bis(((ZjJ-oct-5-en-1-yljoxyjoctylft2

hydroxyethyl)aminojoctanoate 

0 

0 

StepI:decyl8-bromooctanoate 

104391PreparedaccordingtoGeneralProcedureAsubstituting1-decanolfor1 . Isolated 

220mg,450 o.tH~(400~zChloroformd)60.87(tJ 6.5Hz3H),1.19 1.38(m18H), 

1.43(dJ 7.4Hz, 2H),1.54 1.67(m, 4H),1.78 1.90(in,2H),2.28(tJ 7.5Hz2H),3.39 

H 0 
HO~~ 0 

Step2:decyl8-((2-hydroxyethyl)ammo)octanoate 

[0440JPreparedaccordingtoGeneralProcedureBsubstitutingdecyl8-bromooctanoatefornonyl 

8-bromooctanoate.Isolated250ing,800o.tHNMR(400MHzChloroform-d)a1.31(s,6H),1.40 

(tJ 7.4Hz,2H),1.56- 1.74(in,11H),1.82 1.97(in,1OH),2.26(tJ 7.5Hz,2H),2.63(tJ 

7,3Hz, 2H),2.79(tJ 5.1Hz, 2H),3.65(tJ 5,1Hz, 2H),4.11(tJ 7,5Hz,2H).  

Step3:decyl8-((8,8-bis(((Z)-oct-5-en-I-yl)oxy)ocfyi)(2-hydroxyethyl)ammo)octanoate(Example 

6-5) 

194 

(tJ 6.8Hz,2H),4.04(tJ 6.7Hz2H).
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104411Prepared according to General Procedure B, substituting decyl 

hydroxyethyl)amino)octanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated56mg, 

7300.UPLC-MS:MethodARt2.12mm4., m/zcalculated[M+H]:708.6,found709.2.  

0 

0 

a 
0 F 

FF 

Example 6-6: 7,7,8,8,8-pentafluorooctyl 8-((8,8-bis(((Z)-oct-5-cn-1-yl)oxy)octyl)(2

hydroxyethyljaminojoctanoate 

0 
0 F 

FF 

StepI:7~7,8,8,8-pentafluorooctyl8-bromooctanoate 

[0442JPreparedaccordingtoGeneralProcedureAsubstituting7,7,8,8,8-pentafluorooctan-1-ol 

for1-nonanol.Isolated300mg,520o.'HNMR(400MHzChloroform-d)61.27 1.48(in,1OH), 

1.54-1.70(m,6H),1.78-1.90(m2H),1.91 2.09(m2H),2.29(tJ 7.5Hz,2H),3.39(tJ 

6.8Hz, 2H),4,06(tJ 6,5Hz2H).  

HO~~ 0 F 
FF 

Step2:7~7~8,8,8-pentafluorooctyl8-((2-hydroxyethyl)amino)octanoate 

104431PreparedaccordingtoGeneralProcedureBsubstituting7,7,8,8,8-pentafluorooctyl8

bromooctanoatefornonyl8-bromooctanoate.Isolated300mg,740o. 'HNMR(400MHz 

Chloroform-d)61.24 1.46(in,1OH),1.47 1.69(in6H),1.91 2.09(in,2H),2.28(tJ 7,5 

Hz,2H),2.54(s,4H),2.67(tJ 7.3Hz,2H),2.82(tJ 5.1Hz, 2H),3.69(tJ 5.1Hz,2H), 

4.05(tJ 6.6Hz2H).  

Step 3: 8,8,8-pentafluorooci~y1 8-((8,8-his(((Z)-oct-S-en-I-yl)oxy)oci~y1)(2

hydroxyethyl)amino)octanoate(Example6-6) 

195 

H 0
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104441PreparedaccordingtoGeneralProcedureBsubstituting7,7,8,8,8-pentafluorooctyl8-((2

hydroxyethyl)amino)octanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated55mg, 

64~0.UPLC-MS:MethodARt1.97mm4., m/zcalculated[M+H]:770.6,found770.7.  

0 
0 

Example 6-7: (~-non-6-en-l-yl 7-((8,8-bisQfZjJ-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyl)amino)heptanoate 

0 

0 

StepI:(Z)-non-6-en-I-yl7-bromoheptanoate 

104451PreparedaccordingtoGeneralProcedureAsubstituting(Z)-non-6-en-1-olfor1-nonanol 

and7-bromoheptanoicacidfor8-bromooctanoicacid.Isolated600mg,750o.'HNMR(400MHz 

Chloroform-d)60.94(tJ 7.5Hz3H),1.18- 1.52(in,6H),1.57- 1.77(inSH),1.79- 1.94 

(in 3H),1.94- 2.08(in 4H),2.29(tJ 7.5Hz, 2H),3.39(tJ 6.8Hz,2H),4.05(tJ 6.7Hz 

H 
HO~~N 0 

0 

Step2:(Z)-non-6-en-I-yl7-((2-hydroxyethyl)amino,)heptanoate 

104461Prepared according to General Procedure B substituting (Z)-non-6-en-1-yl 7

bromoheptanoatefornonyl8-bromooctanoate.Isolated500ing,730o. 'HNMR(400MHz 

Chloroform-d)60.94(tJ 7,5Hz3H),1.28 1.41(in,1OH),1.43 1.56(in 2H),1.57(sOH), 

1.57-1.66(in,4H),1.97 2.08(in 4H),2.28(tJ 7.5Hz, 2H),2.62(tJ 7.2Hz2H),2.77(t, 

J 5.1Hz,2H),3.64(tJ S.2Hz, 2H),4.04(tJ 6.7Hz2H),5.24 5.42(in,2H).  

Step 3,S (-non-6-en-I-yl 7-((8,8-bis(((4)-oct-5-en-Imy')oxy)oc~y1)(2 

hydroxyethyl)amino)heptanoate(Exampit6-7) 

196 

2H),5.24- 5.42(in,2H).
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104471PreparedaccordingtoGeneralProcedureB substituting(Z)-non-6-en-1-yl 

hydroxyethyl)amino)heptanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated51mg, 

58~0.UPLC-MS:MethodARt1.94mm4., m/zcalculated[M+H]:678.7,found679.1 

0 

0 

Example 0 (ZJ-dec-4-en-1-yl 7-((8,8-bis(((Z)-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyljaminojheptanoate 

0 

0 

StepI:(Z)-dec-4-en-J-yl7-bromoheptanoate 

104481PreparedaccordingtoGeneralProcedureAsubstituting(Z)-dec-4-en-1-olfor1-nonanol 

and7-bromoheptanoicacidfor8-bromooctanoicacid.Isolated320mg,650o.'HNMR(400MHz 

Chloroform-d)60.88(tJ 6.7Hz3H),1,21- 1.39(in,8H),1.40- 1.49(in,2H),1,58- 1.72 

(in 4H),1.79- 1.91(in,2H),2.00(qJ 7.1Hz, 2H),2.09(qJ 7.3Hz, 2H),2.30(tJ 7.5 

Hz,2H),3.39(tJ 6.8Hz,2H),4.06(tJ 6.6Hz2H),5.26 5.46(in,2H).  

0 
0 

Step2:(Z)-dec-4-en-J-yl7-((2-hydroxyethyl)amino)heptanoate 

104491Prepared according to General Procedure B substituting (Z)-dec-4-en-1-yl 7

bromoheptanoatefornonyl8-bromooctanoate.Isolated200ing,690o. 'HNMR(400MHz 

Chloroform-d)60.87(tJ 6.7Hz, 3H),1.21 1.39(in,1OH),1.48- 1.74(in,6H),2.00(qJ 

7.3Hz2H),2.09(qJ 7.4Hz,2H),2.19-2.35(in, 4H),2.66(tJ 7,3Hz, 2H),2.82(tJ 5,1 

Hz,2H),3.68(tJ 5.2Hz,2H),4.05(tJ 6.6Hz2H),5.26 5.44(in,2H).  

Step 3: (Z,)-dec-4-en-J-yl ((8,8-bis(((Z)-oct-S-en-I-yl)oxy)oc4y1)(2

hydroxyethyl)ammo)heptanoate(Example6-8) 

197 

H
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104501PreparedaccordingtoGeneralProcedureB substituting(Z)-dec-4-en-1-yl 

hydroxyethyl)amino)heptanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated42mg, 

51~0.UPLC-MS:MethodARt1.90mm4., m/zcalculated[M+H]:692.6,found693.2.  

0 

0 

Example 6-9: non-3-yn-l-yl 7-((8,8-bis(((ZjJ-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyljaminojheptanoate 

0 

0 

StepI:non-3-yn-J-yl7-bromoheptanoate 

104511PreparedaccordingtoGeneralProcedureAsubstitutingnon-3-yn-1-olfor1-nonanoland 

7-bromoheptanoicacidfor8-bromooctanoicacid.Isolated300mg,630o.'HNMR(400MHz 

Chloroform-d)60.88(tJ 6.7Hz3H),1.25- 1.38(in,6H),1.38- 1.53(in,4H),1.57- 1.70 

(in 2H),1.79-1.91(in,2H),2.07 2.17(in 2H),2.31(tJ 7.5Hz,2H),2.42-2.52(in,2H), 

3.39(tJ 6.8Hz,2H),4.12(tJ 6.9Hz2H).  

0 
0 

Step2:non-3-yn-J-yl7-((2-hydroxyethyl)amino)heptanoate 

104521PreparedaccordingtoGeneralProcedureBsubstitutingnon-3-yn-1-yl7-bromoheptanoate 

fornonyl8-bromooctanoate.Isolated160ing,630o.'HNMR(400MHzChloroform-d)60.89(t, 

J 6.8Hz,3H),1.26- 1.41(in,1OH),1.42 1.51(in,2H),1.54 1.71(in,4H),2.07 2.17(in, 

2H),2.31(tJ 7,5Hz, 2H),2.43 2.51(in, 2H),2.76(tJ 7,7Hz,2H),2.88- 2.97(in,2H), 

3.77(s,2H),4.12(tJ 7,0Hz2H).  

Step3:non-3-yn-I-yl7-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2-hydroxyethyl)ammo)heptanoate 

(Example6-9) 

198 

H
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104531Prepared according to General Procedure B substituting non-3-yn-1-yl 

hydroxyethyl)amino)heptanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated55mg, 

4900.UPLC-MS:MethodARt1.90mm4., m/zcalculated[M+H]:676.6,found677.2.  

0 

0 

0 
0 

Example6-10:2-((3rSr,7rJ-adamantan-1-yljethyl7-((8,8-bis(((ZJ-oct-5-en-1-yljoxyjoctylj(2

hydroxyethyl)amino)heptanoate 

0 

0 

StepI:2-((3rSrZr)-adamantan-I-yl)ethyl7-bromoheptanoate 

104541PreparedaccordingtoGeneralProcedureAsubstituting2-(adamantan-1-yl)ethan-1-olfor 

1-nonanoland7-bromoheptanoicacidfor8-bromooctanoicacid.Isolated221mg,540o.'HNMR 

(400MHzChloroform-d)a1.28 1.40(in,2H),1.36 1.49(in,6H),1.54(s,2H),1.57- 1.75 

(mbR),1.80 1.89(in,2H),1.91 2.00(in,3H),2.28(tJ 7.5Hz, 2H),3.39(tJ 6.8Hz 

H 
0 

0 

Step2:2-((3rSrZr)-adamantan-I-yl)ethyl7-((2-hydroxyethyl)amino)heptanoate 

[0455JPreparedaccordingtoGeneralProcedureBsubstituting2-((3r,5r,7r)-adamantan-1

yl)ethyl7-bromoheptanoatefornonyl8-bromooctanoate.Isolated132ing,600o.'HNMR(400 

MHzChloroform-a)61.34(ddJ 3,5,7.0Hz, 3H),1.40(tJ 7,5Hz,2H),1.52 1.66(in, 

14H),1.70(dJ 12.5Hz,3H),1.93(s,3H),2.27(tJ 7.4Hz, 2H),2.70(tJ 7.4Hz,2H), 

2.86(tJ 5.1Hz, 2H),3.48(s,2H),3.72(tJ 5.1Hz,2H),4.11(tJ 7.4Hz2H).  

Step 3: 2-((3rSrZr)-adamantan-J-yl)ethyl Z-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2

hydroxyethyl)ammo)heptanoate(Example6-10) 

199 

2H),4.11(tJ 7,4Hz2H).
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104561Prepared according to General Procedure B substituting non-3-yn-1-yl 

hydroxyethyl)amino)heptanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated29mg, 

4To.UPLC-MS:MethodARt1.91mm4., m/zcalculated[M+H]:717.6,found717.2.  

0 
0 

Example 6-11. decyl 7-((8,8-bis(((2)-oct-S-en-i-yljoxyjoctylj(2

hydroxyethyljaminojheptanoate 

0 

0 

StepI:decyl7-bromoheptanoate 

104571PreparedaccordingtoGeneralProcedureAsubstituting1-decanolfor1-nonanoland7

bromoheptanoicacidfor8-bromooctanoicacid.Isolated230mg,550o.tHNMR(400MHz 

Chloroform-d)60.87(tJ 6.8Hz3H),1.23 1.39(m16H),1.39- 1.52(in,2H),1.54- 1.69 

(in 4H),1.79- 1.91(in 2H),2.29(tJ 7.4Hz, 2H),3.39(tJ 6.8Hz,2H),4.05(tJ 6.8Hz 

2H).  

0 
0 

Step2:decyl7-((2-hydroxyethyl)ammo)heptanoate 

104581PreparedaccordingtoGeneralProcedureBsubstitutingdecyl7-bromoheptanoatefor 

nonyl8-bromooctanoate.Isolated135ing,620o.'HNMR(400MHzChloroform-d)60.87(tJ 

6.6Hz3H),1.16 1.42(in,20H),1.50(tJ 7.1Hz, 2H),1.61(qJ 6.8Hz,4H),2.28(tJ 

7.5Hz2H),2.62(tJ 7.2Hz, 2H),2.78(tJ 5,2Hz,2H),3.64(tJ 5,2Hz,2H),4.04(tJ 

6.7Hz2H).  

Step 3: decyl 7-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)heptanoate 

(Example6-Il) 

200 

H
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104591Prepared according to General Procedure B, substituting decyl 

hydroxyethyl)amino)heptanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated38mg, 

54%.UPLC-MS:MethodARt1.96mm4~ m/zcalculated[M+H]:695.6,found695.2.'HNMR 

(400MHzChloroform-a~60.94(tJ 7.5Hz6H),1.22 1.47(in,19H),1.47 1.66(in,19H), 

1.70(dJ 12.5Hz,3H),1.79- 1.86(in,3H),1.94(s,3H),1.98 2.09(in,7H),2.28(tJ 7.3 

Hz,2H),2.97- 3.09(in,4H),3.13(s,2H),3.33- 3.45(in,2H),3.55(qJ 6.8Hz2H),3.98(s, 

2H),4.11(tJ 7,4Hz, 2H),4.43(tJ 6.0Hz1H),5.18 5.50(in 4H).  

0 
~N 

Example 6-12. nonyl 8-((8,8-bis(((2)-oct-S-en-i-yljoxyjoctylj(3

hydroxypropyijaminojoctanoate 

H 0 
HO~r~.N 

0 

StepI:nonyl8-((3-hydroxypropyl)amino)octanoate 

104601PreparedaccordingtoGeneralProcedureBsubstituting3-aniinopropan-1-olfor2

3H),1.18- 1.38(iniSH),1.46(tJ 7.0Hz, 2H),1.60(tJ 7.1Hz,4H),1.65- 1.73(in,2H), 

2.27(tJ 7.5Hz, 2H),2.59(tJ 7.1Hz, 2H),2.60 2.81(in,2H),2.87(tJ 5.6Hz,2H), 

3.80(tJ 5.3Hz,2H),4.04(tJ 6.7Hz2H).  

Step 2: nonyl 8-((8,8-his(((Z)-oct-5-en-I-.yl)oxy)octyl)(3-hydroxypropyl)amino)octanoate 

(Example6-12) 

104611Prepared according to General Procedure B substituting nonyl 

hydroxypropyl)an¶lino)octanoatefornonyl8-((2-hydroxyethyl)amino)octanoate.Isolated56ing, 

54%.UPLC-MS:MethodARt2.04inin in/zcalculated[M+H]:708.7,found709.2.'HNMR 

(400MHzChloroforin-d)60.87(tJ 6.5Hz,3H),0.94(tJ 7.5Hz,6H),1.20-1.46(in35H), 

1.56-1.66(in,8H),1.72 1.87(in,4H),1.96 2.11(in,8H),2.29(tJ 7.4Hz,2H),3.02-3.10 

201 

aminoethan-1-ol.Isolated187ing,630o.tHNMR(400MHzChloroforin-d)60.87(tJ 6.6Hz
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(m4H),3.16- 3.25(in,2H),3.35- 3.43(in,2H),3.55(qJ 7.2Hz2H),3.85(tJ 5.5Hz 

2H),4.04(tJ 6.8Hz, 2H),4.43(tJ 5.8Hz111),5.26 5.41(in 4H).  

0 

N 0 

Example 6-13. nonyl 8-((8,8-bis(((ZJ-oct-5-en-1-yljoxyjoctylj(4

hydroxybutyijaminojoctanoate 

H 0 

N 0 

StepI:nonyl8-((4-hydroxybutyl)ammo)octanoate 

[0462JPreparedaccordingtoGeneralProcedureBsubstituting4-aininobutan-1-olfor2

aininoethan-1-ol.Isolated275ing,890o.tHNMR(400MHzChloroforin-d)a0.87(tJ 6.6Hz 

3H),1.19-1.38(in,21H),1.51 1.76(in,9H),2.27(tJ 7.4Hz,2H),2.62-2.77(in,4H),3.53 

3.70(in,2H),4.04(tJ 6.7Hz,2H).  

Step 2: nonyl 8-((8,8-his(((Z)-oct-5-en-I-yl)oxy)ocfyi)(3-hydroxypropyl)amino)octanoate 

(Example6-13) 

hydroxybutyl)ainino)octanoatefornonyl8-((2-hydroxyethyl)ainino)octanoate.Isolated79ing, 

750o UPLC-MS:MethodARt2.04inin in/zcalculated[M+H]:722.6,found723.3.'HNMR 

(400MHzChloroforin-d)60.87(tJ 6.5Hz,3H),0.94(tJ 7.5Hz,6H),1.19-1.47(in37H), 

1.49-1.66(in,8H),1.67 1.84(in,4H),1.91 2.10(in,8H),2.29(tJ 7.SHz,2H),2.95-3.05 

(in4H),3.04- 3.14(in2H),3.40(tJ 7.5Hz, 2H),3.55(qJ 7.4Hz,2H),3.73(tJ 5,5Hz 

2H),4.04(tJ 6.8Hz2H),4.31 4.59(in,1H),5.22- 5.45(in,4H).  

202 

104631Prepared according to General Procedure B substituting nonyl
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0 
0 

6-14 
Example 0 5-((8,8-bis(((Z]-oct-5-en-1-yl)oxy)octylft2-hydroxyethyl)amino)pentyl(EZJ
dec-4-en-1-ylJcarbonate 

0 
at 

0 

StepI:(Z)-5-bromopentyldec-4-en-J-ylcarbonate 

[0464JPreparedaccordingtoGeneralProcedureFsubstituting(Z)-dec-4-en-1-olfor1-nonanol.  

Isolated182mg,300o.'HNMR(400MHzChloroform-d)60.87(tJ 6.7Hz,3H),1.22- 1.40 

(m12H),1.64 1.78(in,3H),1.83- 1.95(in,1H),2.00(qJ 7,1Hz, 2H),2.12(qJ 7,3Hz 

2H),3.40(tJ 6.7Hz1H),4.08 4.17(in,3H),5.26- 5.44(in,2H).  

H 
HO~~N O>~-0 _ 

0 

Step2:(Z)-dec-4-en-J-yl(5-((2-hydroxyethyl)amino)pentyl)carbonate 

104651PreparedaccordingtoGeneralProcedureBsubstituting(Z)-5-broinopentyldec-4-en-1-yl 

'0a0.87(tJ 6.8Hz3H),1.22 1.39(in,4H),1.36- 1.49(in,2H),1.52- 1.65(in,2H),1.63 

1.78(in,4H),1.89 2.02(in,4H),2.11(qJ 7.3Hz, 2H),2.69(tJ 7.3Hz,2H),2.79-2.87 

(in 2H),3.48(s,2H),3.67 3.70(in,2H),4.07- 4.16(in,4H),5.26- 5.46(in 2H).  

Step3:5-((8,8-his(((Z)-oct-5-en-Jmy')oxy)octyl)(2-hydroxyethyl)amino)pentyl((Z)-dec-4-en-I-yl) 

carbonate(Exampk6-14) 

104661PreparedaccordingtoGeneralProcedureB substituting(Z)-dec-4-en-1-yl(5-((2

hydroxyethyl)ainino)pentyl)carbonatefornonyl8-((2-hydroxyethyl)ainino)octanoate, Isolated76 

ing,51%.UPLC-MS:MethodARt2.02inin in/zcalculated[M+H]:694.6,found695.2.'H 

NMR(400MHzChloroforin-'060.87(tJ 6.0Hz, 3H),0.94(tJ 7.5Hz6H),1.17- 1.51 

(in 24H),1.54 1.64(in 4H),1.73(qJ 7.3Hz4H),1.79 2.17(in 14H),3.02- 3.22(in, 

203 

carbonatefornonyl8-broinooctanoate.Isolated265ing,600o.'HNMR(400MHzChloroforin-
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6H),3.34- 3.45(in,2H),3.50- 3.60(in,2H),4.04(s,3H),4.13(qJ 6.5HzSH),4.43(tJ 

5.6HziR),5.22 5.47(in,4H),10.45(siR).  

0 at 
0 

Example6-15:5-((8,8-bis(((Z)-oct-5-cn-1-yl)oxy)octylft2-hydroxycthyl)amino)pcntylnon-3

yn-1-ylcarbonate 

HO~~NH 

StepI:2-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)amzno)ethan-J-ol 

104671PreparedaccordingtoGeneralProcedureBsubstituting(Z)-8-((8-broino-1-(((7)-oct-S-en

1-yl)oxy)octyl)oxy)oct-3-enefornonyl8-broinooctanoate.Isolated50ing,850o.'HNMR(400 

2.09(in,9H),2.76(tJ 7.5Hz,2H),2.91(tJ S.1Hz,2H),3.34- 3.44(in,2H),3.50- 3.60 

(in2H),3.77(tJ 5.1Hz,2H),4.44(tJ ~.6Hz1H),5.27 5.42(in,4H).  

Step 2: 5-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)pentyl non-3-yn-J-yl 

carbonate(Example6-15) 

104681PreparedaccordingtoGeneralProcedureBsubstituting2-((8,8-bis(((Z)-oct-5-en-1

yl)oxy)octyl)ainino)ethan-1-olfornonyl8-((2-hydroxyethyl)ainino)octanoate. Isolated41ing, 

6400.UPLC-MS:MethodARt1.95ininin/zcalculated[M+H]:678.6,found678.9.  

204 

MHzCliioroforin-d)60.94(tJ 7.5Hz,6H),1.20- 1.47(in,11H),1.51 1.67(in,1OH),1.95
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0 

a 

0 air 
0 

Example 6-16: 2-((3rSr,7r)-adamantan-1-yl)ethyl (5-((8,8-bis(((7)-oct-S-en-1

yljoxyjoctylj(2-hydroxyethyljaminojpentyljcarbonate 

0 

0 

StepI:2-((3rSrZr)-adamantan-J-yl)ethyl(5-bromopentyl)carbonate 

104691PreparedaccordingtoGeneralProcedureFsubstituting2-(adamantan-1-yl)ethan-1-olfor 

1-nonanol.Isolated200mg,450o.'HNMR(400MHzChloroform-d)61.46(tJ 7.5Hz,3H), 

1.58-1.73(in,11H),1.73 1.85(m,1H),1.84-1.97(iii,7H),3.40(tJ 6.7Hz,2H),3.53(tJ 

6.6Hz, 1H),4.12(tJ 6.5Hz, 2H),4.18(tJ 7.5Hz2H).  

H 
HO~~~N ~ r0 

0 

Step2:2-((3rSrZr)-adamantan-I-yl)ethyl(5-((2-hydroxyethyl)amino)pentyl)carbonate 

[0470JPreparedaccordingtoGeneralProcedureBsubstituting2-((3r,5r,7r)-adamantan-1

(400MHzChloroforn¶1-d)61.33- 1.49(in,2H),1.61 1.66(in 7H),1.65 1.74(in,11H),1.94 

(dJ 4.3Hz4H),3.27 3.39(in,2H),3.48-3.59(in,1H),3.64 3.79(in,3H),3.97 4.23(in, 

4H),4.99(s,1H).  

Step 3: 2-((3rSrZr)-adamantan-J-yl)ethyl (5-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2

hydroxyethyl)amino)pentyl)carbonate(Example6-16) 

104711PreparedaccordingtoGeneralProcedureBsubstituting2-((3rSr,7r)-adainantan-1

yl)ethyl (5-((2-hydroxyethyl)ainino)pentyl) carbonate for nonyl 8-((2

inin.in/z 
hydroxyethyl)ainino)octanoate.Isolated23ing,230o.UPLC-MS:MethodARt2.06 e 

calculated[M+H]:718.6,found718.9.  

205 

yl)ethyl(5-bromopentyl)carbonatefornonyl8-bromooctanoate.Isolated150ing,750o.'HNMR
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0 
0 

Example 0 5-((8,8-bis(((fl-oct-S-en-1-yl)oxy)octyl)(2-hydroxyethyl)amino)pentyldecyl 

carbonate 

0 

0 

StepI:5-bromopentyldecylcarbonate 

[0472JPreparedaccordingtoGeneralProcedureFsubstituting1-decanolfor1-nonanol.Isolated 

182mg,43O~ tH~(4OO~zChloroform%60.87(tJ 6.6Hz3H),1.12 1.46(m20H), 

1.46- 1.58(in,111),1.59- 1.84(m3H),3.40(tJ 6.7Hz1H),4.06-4.17(in,3H).  

H 
0 air

0 

Step2:decyl(5-((2-hydroxyethyl)amino)pentyl)carbonate 

104731PreparedaccordingtoGeneralProcedureBsubstituting5-bromopentyldecylcarbonate 

fornonyl8-bromooctanoate.Isolated55ing,750o.'HNMR(400MHzChloroform-d)60.87(t, 

6.6Hz1H),3.72(tJ 5.1Hz, 1H),4.05(tJ 6.8Hz,1H),4.06- 4.17(in,1H).  

Step3:5-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)(2-hydroxyethyl)amino)pentyldecylcarbonate 

(ExampIt6-17) 

104741Prepared according to General Procedure B substituting decyl (5-((2

hydroxyethyl)ainino)pentyl)carbonatefornonyl8-((2-hydroxyethyl)ainino)octanoate. Isolated20 
S 

ing,24~0.UPLC-MS:MethodARt2.03inin.in/zcalculated[M+H]:696.6,found697.0.  

206 

J 6.7Hz,3H),1.12- 1.40(in,25H),1.45 1.77(in,4H),3.34(qJ 5.3Hz,1H),3.63(tJ
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OH 0 

HO N 0 

Example 6-18: nonyl 8-((8,8-bis(((ZJ-oct-5-en-1-yljoxyjoctylj(2,3

dihydroxypropyijaminojoctanoate 

OH 
HO NH 

9 

StepI:3-((8,8-bis(((Z)-oct-5-en-J-yl)oxy)octyl)amino)propane-J,2-diol 
104751PreparedaccordingtoGeneralProcedureBsubstituting(Z)-8-((8-bromo-1-(((2¶~-oct-5-en

1-yl)oxy)octyl)oxy)oct-3-enefornonyl8-bromooctanoateand3-aminopropane-1,2-diolfor2

aminoethan-1-ol.Isolated140mg,850~tHNMR(400MHzChloroform-d)a0.94(tJ 7.5Hz 

6H),1.22 1.49(in,20H),1.51 1.57(m3H),1.96 2.09(m8H),2.53 2.73(m3H),2.82 

(ddJ 3.9,12.3Hz1H),3.34 3,45(in,2H),3.46- 3.66(in,3H),3.68- 3.78(in 2H),4.44(t, 

J 5.7Hz,1H),5.25- 5.42(in,4H).  

(Example6-18) 

104761PreparedaccordingtoGeneralProcedureBsubstituting3-((8,8-bis(((Z)-oct-5-en-1

yl)oxy)octyl)ainino)propane-1,2-diolfornonyl8-((2-hydroxyethyl)ainino)octanoate.Isolated55 

ing,5700. UPLC-MS:MethodARt2.20inin9, in/zcalculated[M+H]:724.6,found724.4.'H 

NMR(400MHzChloroforin-4~a0.87(tJ 6.6Hz, 3H),0.94(tJ 7.5Hz6H),1.18- 1.48 

(in 35H),1.51 1.63(in,11H),1.96 2.09(in,8H),2.28(tJ 7,4Hz2H),2.78-3.01(in,6H), 

3.34-3.45(in,2H),3.50 3.62(in 3H),3.72(ddJ 4.5,11.5Hz, 1H),4.04(tJ 6.7Hz,2H), 

4.07-4.14(in,1H),4.44(tJ 5.7Hz,1H),5.25- 5.42(in,4H).  

207 

Step 2: nonyl 8-((8,8-his(((Z)-oct-5-en-I-yl)oxy)octyl)(2,3-dihydroxypropyl)amino)octanoate
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a 
HH N 

0 

HN 

Example6-19:nonyl8-((8,8-bis(((ZJ-oct-5-en-1-yl)oxy)octyl)(4-((S]-2,5-dioxoimidazolidin-4

yljbutyljaminojoctanoate 

HH NH2 

HN 

StepI:(5)-5-(4-aminobutyl)imidazolidine-2,4-c/lone 

104771ToastirredsolutionofN6-((benzyloxy)carbonyl)-L-lysine(400mg,1.4mmol)inwater 

(10.0mL)wasaddedpotassiumcyanate(127.3mg,1.57mmol).Reactionmixturewasheatedat 

95ccfor2hthencooledto25 0 Cacidifiedwith6NHCl(10mL),andagainheatedat95 0 Cfor 

3h.Evaporationtoconcentrateunderreducedpressureaffordedcrudeproductwhichwas 

neutralizedwith4NNaOHuptopH 7Nextthesolutionwasextractedwith200oMeORin 

DCMandfilteredanddriedoverNa2SO4.Solutionwasdriedinvacuumtoprovide(S)-5-(4

aminobutyl)imidazolidine-2,4-dione(243mg,900o)asawhitesolid.'HNMR(400MHz 

Hz,2H),4.35(ddJ 4.9,6.6Hz1H).  

HH 
NH 

ozt 
HN 

Step2:(5)-5-(4-((8,8-bis(((Z)-oct-S-en-I-yl)oxy)octyl)ammo)1wfyI)imidazolidine-2,4-c/lone 

104781PreparedaccordingtoGeneralProcedureBsubstituting(Z)-8-((8-bromo-1-(((7)-oct-S-en

1-yl)oxy)octyl)oxy)oct-3-ene for nonyl 8-bromooctanoate and (5)-5-(4

aminobutyl)imidazolidine-2,4-dionefor2-aminoethan-1-ol. Isolated45ing,~90o.'HNMR(400 

208 

DeuteriumOxide)61.36 1.63(in,2H),1.70 1.79(in,2H),1.76-2.01(in 2H),3.05(tJ 7.7
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MHzDMSO-d6)60.91(tJ 7.5Hz6H),0.97-1.21(mSH),1.21-1.45(m13H),1.46-1.73 

(m12H),1.94 2,06(m,6H),2,39-2,48(miR),2,81 2,92(in,4H),3,00-3,11(in,2H),3.33 

3.41(in,2H),3.94 4.07(m2H),5.31(s,4H).  

Step 3: nonyl 8-((8,8-bis(((Z)-oct-5-en-I-yl)oxy)octyl)(4-((S)-2,5-dioxoimidazolidin-4

y1 )butyl)amino)octanoate(Example6-19) 

104791PreparedaccordingtoGeneralProcedureBsubstituting(S)-5-(4-((8,8-bis(((Z)-oct-5-en

1-yl)oxy)octyl)amino)butyl)imidazolidine-2,4-dione for nonyl 

mm.m/z 
hydroxyethyl)amino)octanoate.Isolated20mg,190o.UPLC-MS:MethodARt2.10 S 

calculated[M+H]:804.7,found805.1.  

Equivalents 

104801Thoseskilledintheartwillrecognizeorbeabletoascertainusingnomorethanroutine 

experimentationmanyequivalentstothespecificembodimentsoftheinventiondescribedherein.  

ThescopeofthepresentinventionisnotintendedtobelimitedtotheaboveDescriptionbutrather 
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Claims 

Weclaim: 

I,.  

1. AcompoundofFormula 4 

-'K 
L2 0 

I x 
"LI N~ 'F

I 

oritsN-oxideorapharmaceuticallyacceptablesaltthereofwherein 

L'isabsentC1-6alkylenylorC2-6heteroalkylenyl; 

eachL2 isindependentlyoptionallysubstitutedC2-15alkylenyloroptionallysubstitutedC3-15 

heteroalkylenyl; 

L3 isabsentoptionallysubstitutedCi-ioalkylenyloroptionallysubstitutedC2-1oheteroalkylenyl; 

4 xisabsent,-OC(O),- -C(O)O-, or-OC(O)O, 

eachR'isindependentlyanoptionallysubstitutedgroupselectedfromC4-12aliphatic,3-to12

memberedcycloaliphatic,7-to12-memberedbridgedbicycliccomprising0-4heteroatoms 

independentlyselectedfromnitrogenoxygenorsulfur,1-adamantyl,2-adamantylsterolyl, 

andphenyl; 

0 

I 

Rishydrogen, O~<R6 oranoptionallysubstitutedgroupselectedfromC6-2oaliphatic,3

to 12-memberedcycloaliphatic 7-to 12-memberedbridgedbicycliccomprising0-4 

heteroatoms independently selected from nitrogen, oxygen, or sulfur, 1-adamantyl, 

2-adamantylsterolylandphenyl; 

R'ishydrogen, optionally substitutedphenyl, optionallysubstituted3-to7-membered 

cycloaliphatic, optionally substituted3- to 7-memberedheterocyclyl comprising 1-3 

heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuroptionallysubstituted 

5-to6-memberedmonocyclicheteroarylcomprising1-4heteroatomsindependentlyselected 

fromnitrogenoxygenandsulfuroptionallysubstituted8-to10-memberedbicyclic 

heteroarylcomprising1-4heteroatomsindependentlyselectedfromnitrogenoxygenand 
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sulfur, -OR2  -C(O)0R2  -C(O)SR2  -OC(O)R2 , -OC(O)0R2 , -CN 

-N(R2)2, -C(O)N(R2)2, - S(O)2N(R 2)2, -NR2C(O)R2, -OC(O)N(R2)2, -N(R2 )C(O)0R2 

y~p~2S(O)2R2,-NR2C(O)N(R2)2,-NR2C(S)N(R2)2,-NR2C(NR2 )N(R2 )2,-NR2C(CHR2)N(R2)2, 

-N(0R2 )C(O)R2  -N(0R2 )S(O)2R2  -N(0R2 )C(O)0R2  -N(0R2)C(O)N(R2 )2, 

-N(0R2)C(S)N(R2 )2, -N(0R2 )C(NR2)N(R2 )2, -N(0R2)C(CHIR2)N(R2)2, -C(NR2)N(R2)2, 

-C(NR2)R2, -C(O)N(R2 )0R2 -C(R2)N(R2)2C(O)0R2 -CR2(R3)2, -OP(O)(0R2 )2, or 

-P(O)(0R2 )2;or 

R2 
I 

N 

R'is 0 0 oraringselectedfrom3-to7-memberedcycloaliphaticand3-to7

memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfurwhereinthecycloaliphaticorheterocyclylringisoptionallysubstituted 

with1-4R2 orR3 groups; 

eachiOisindependentlyhydrogenoxo,-CN,-N02, -OR4 -S(O)2R4 ,-S(O)2N(R4 )2,-(CH2)n-R 4 

oranoptionallysubstitutedgroupselectedfromC1-6aliphaticphenyl,3-to7-membered 

cycloaliphatic 5-to6-memberedmonocyclicheteroarylcomprising 1-4heteroatoms 

independentlyselectedfromnitrogenoxygenandsulfurand3-to7-memberedheterocyclyl 

compnsing1-3heteroatomsindependentlyselectedfromnitrogenoxygenandsulfuror 

twooccurrencesofR 2 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR3 isindependently-(CH2)n-R 4 or 

twooccurrencesofR 3 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted 5- to 6-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR4 isindependentlyhydrogen-OR 5 ,-N(R5 )2,-OC(O)R 5 -OC(O)0R5 -CN, -C(O)N(R 5 )2, 

-NR5C(O)R5 , -OC(O)N(R 5 )2,-N(R5 )C(O)0R5 -NRSS(O)2R5 -NRAC(O)N(R 5 )2, 

R5 
I 1~ 

-NRJC(S)N(R 5 )2,-NRJC(NR 5 )N(R5 )2,or ~ 0 
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eachR5 isindependentlyhydrogenoroptionallysubstitutedCt-6aliphativor 

twooccurrencesofR 5 ,takentogetherwiththeatom(s)towhichtheyareattachedform 

optionally substituted4-to 7-memberedheterocyclyl comprising 0-1 additional 

heteroatomselectedfromnitrogenoxygenandsulfur 

eachR6 isindependentlyC4-12aliphaticand 

eachnisindependently0to4.  

2. Thecompoundaccordingtoclaim1,whereinthecompoundisofFormulaI-a: 
-U 

0 
,JN 

L2 0 
I 0 

N1~' >2 0 R 
L 

I-a 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

39 Thecompoundaccordingtoclaim1, whereinthecompoundisofFormulaI-b99 

L2 0 

R1  I 
%L1~N~L2~0>L3 R 

I-b 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

4. Thecompoundaccordingtoclaim1,whereinthecompoundisofFormulaI-c: 

L2 0 
I 

R~L1~N~L2~0NW0%rR 

0 

I-c 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 
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5. Thecompoundaccordingtoclaim1,whereinthecompoundisofFormulaJ-e: 

0 ½ 
0 

R1  I NN x 
L1 >2 

I-c 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

6. Thecompoundaccordingtoclaim5,whereinthecompoundisofFormulaJ-e-i: 

0 
~rlN 

L2 0 
0 

R1  N 
>1 NL2OVR 

I-c-i 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

7. Thecompoundaccordingtoclaim5,whereinthecompoundisofFormulaJ-e-ii: 

FR' 
0 
~~FR' 

L2 0 
I 

FR1  N FR 

0 

*0 

oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

8. Thecompoundaccordingtoclaim5,whereinthecompoundisofFormula . 9 

FR' 
0 
~~FR' 

L2 0 
I 

FR1  N 
NLIA L 2 1] FR 

0 

*0* 
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oritsN-oxideorapharmaceuticallyacceptablesaltthereof 

9. Thecompoundaccordingtoanyoneofclaims1-8,whereinL'isC1-5alkylenyl.  

10. Thecompoundaccordingtoclaim9whereinL'is-CR2--CH2CH2--CR2CR2CR2-or

0 

11. Thecompoundaccordingtoanyoneofclaims1-8whereineachL 2 isindependently 

C5-loalkylenylorC5-loheteroalkylenyl.  

12. Thecompoundaccordingtoclaim11,whereineachL 2 isindependentlyC5-1oalkylenyl.  

13. Thecompoundaccordingtoclaim12,whereineachL 2 isindependently 

-CR2CR2CR2CR2CR2 

-CR2CR2CR2CR2CR2CR2-, 

-CR2CR2CR2CR2CR2CR2CR2-,or 

0 

14. Thecompoundaccordingtoanyoneofclaims1-4,whereinL 3 isabsent.  

16. Thecompoundaccordingtoanyoneofclaims1-8whereineachR'isindependently 

optionallysubstitutedC4-t2alkyloptionallysubstitutedC4-12alkenyloroptionallysubstitutedC4

t2alkynylwhereinwheneachR'isindependentlyoptionallysubstitutedC4-12alkylXis 

OC(O)O.  

17. Thecompoundaccordingtoclaim16,whereineachR'isindependentlyC4-12alkenylC4
S 

t2alkynylorC4-12haloaliphatic.  
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18. Thecompoundaccordingtoclaim16or17,whereineachR, Sisindependentlyselected 

fromthegroupconsistingof 

I 

F 
F 
F 

FF , ,and 

19. Thecompoundaccordingtoanyoneofclaims1-8,whereineach)k~~JNo is 

independentlyselectedfromthegroupconsistingof 

0 

<0 0 0 0 

0 0 

0 It 
0 0 0 

0 

F 
F 
F 

FF 
F 

F 0 0 
0 FF F 0 and 0 
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20. Thecompoundaccordingtoanyoneofclaims1-8,whereinRishydrogenoranoptionally 

substitutedgroupselectedfromC6-2oaliphatic,3- to7-memberedcycloaliphatic,1-adamantyl,2

adamantylsterolylandphenyl.  

21. Thecompoundaccordingtoclaim20whereinRisanoptionallysubstitutedgroupselected 

fromC6-2oaliphaticand1-adamantyl.  

22. Thecompoundaccordingtoanyoneofclaims1-4,wherein-L 3 -Risselectedfromthe 

groupconsistingof 

and 

FF 
F 

FF 
4 

23. Thecompoundaccordingtoanyoneofclaims1-8,whereinR'isoptionallysubstituted3

oxygenandsulfur-OR 2 ,or-CR2 (R3 )2.  

24. Thecompoundaccordingtoanyoneofclaims1-8,whereinR'is-OR 2 -CR2 (R3 )2,or3-to 

7-memberedheterocyclylcomprising1-3heteroatomsindependentlyselectedfromnitrogen 

oxygenandsulfurwhereintheheterocyclylringisoptionallysubstitutedwith1-4R 2 orB? 

groups.  
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0 H 
NH 

wit 

AN '/4 

FR2 
25. Thecompoundaccordingtoclaim24,whereinR'S -OR2,-CR2(R3)2, 0 or 

0 H 
NH 

FR2  0 

26. Thecompoundaccordingtoanyoneofclaims1-8whereineachR 2 isindependently 

hydrogenoxoor-(CH2)n-R 4 .  

27. Thecompoundaccordingtoanyoneofclaims1-8,whereineachR 4 isindependently-OR 5 .  

28. Thecompoundaccordingtoanyoneofclaims1-8,whereineachR 5 ishydrogen.  

29. Thecompoundaccordingtoanyoneofclaims1-8whereinR'isselectedfromthegroup 

H 
N me 

OH Ozz($ 

HO ~(and 
consistingof HN 0 

pharmaceuticallyacceptablesaltthereof 

31. Alipidnanoparticle(LNP)preparationcomprisinganionizablelipidaccordingtoanyone 

ofclaims1-8and30.  

32. Alipidnanoparticle(LNP)preparationcomprising: 

anionizablelipidaccordingtoanyoneofclaims1-8and30; 

aphospholipicb 

acholesteroLand 

aconjugate-linkerlipid(e.g.,polyethyleneglycollipid).  

217 

30. Thecompoundaccordingtoclaim1,whereinthecompoundisselectedfromTable1,ora
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33. TheLNPpreparationofclaim31, furthercomprisingatherapeuticand/orprophylactic 

agent.  

34. TheLNPpreparationofclaim33,whereinthetherapeuticand/orprophylacticagentisor 

comprisesoneormorenucleicacids.  

35. TheLNPpreparationofclaim34whereintheoneormorenucleicacidsisorcomprises 

RNA.  

36. TheLNPpreparationofclaim34whereintheoneormorenucleicacidsisorcomprises 

DNA.  

37. TheLNPpreparationofanyoneofclaims33-36,whereintheLNPpreparationis 

formulatedtodeliverthetherapeuticand/orprophylacticagenttotargetcells.  

38. TheLNPpreparationofclaim37,whereinthetargetcellsareorcomprisespleencells(e.g., 

splenicBcellssplenicTcellssplenicmonocytes),livercells(e.g.,hepatocytes),bonemarrow 

cells(e.g.,bonemarrowmonocytes),immunecellskidneycellsmusclecellsheartcellsorcells 

39. TheLNPpreparationofclaim38,whereinthetargetcellsareorcomprisehematopoietic 

stemcells(HSCs).  

40. ApharmaceuticalcompositioncomprisingaLNPpreparationofclaim31anda 

pharmaceuticallyacceptableexcipient.  

41. Amethodforadministeringatherapeuticand/orprophylacticagenttoasubjectinneed 

thereofthemethodcomprisingadministeringtheLNPpreparationofclaim31, orthe 

pharmaceuticalcompositionofclaim40,tothesubject.  
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inthecentralnervoussystem.
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42. Amethodfortreatingadiseaseoradisorderinasubjectinneedthereofthemethod 
S 

comprisingadministenngtheLNPpreparationofclaim31, orthepharmaceuticalcompositionof 

claim40,tothesubjectwhereinthetherapeuticand/orprophylacticagentiseffectivetotreatthe 

disease.  

430 Amethodfordelayingand/orarrestingprogressionadiseaseoradisorderinasubjectin 

needthereofthemethodcomprisingadministeringtheLNPpreparationofclaim31,orthe 

pharmaceuticalcompositionofclaim40 tothesubjectwhereinthetherapeuticand/or 

prophylacticagentiseffectivetotreatthedisease.  

44. Amethodofdeliveringatherapeuticand/orprophylacticagenttoamammaliancell 

derivedfromasubjectthemethodcomprisingcontactingthecellofthesubjecthavingbeen 

administeredtheLNPpreparationofclaim31, orthepharmaceuticalcompositionofclaim40.  

45. Amethodofproducingapolypeptideofinterestinamammaliancellthemethod 

comprisingcontactingthecellwiththeLNPpreparationofclaim31 orthepharmaceutical 

compositionofclaim40whereinthetherapeuticand/orprophylacticagentisorcomprisesan 

mRNAandwhereinthemRNAencodesthepolypeptideofinterestwherebythemRNAis 

capableofbeingtranslatedinthecelltoproducethepolypeptideofinterest.  

methodcomprisingcontactingthecellwiththeLNPpreparationofclaim31, orthepharmaceutical 

compositionofclaim40whereinthetherapeuticand/orprophylacticagentisorcomprisesan 

RNAwherebytheRNAiscapableofinhibitingproductionofthepolypeptideofinterest.  

47. Amethodofspecificallydeliveringatherapeuticand/orprophylacticagenttoa 

mammalianorganthemethodcomprisingcontactingamammalianorganwiththeLNP 

preparationofclaim31, orthepharmaceuticalcompositionofclaim40,wherebythetherapeutic 

and/orprophylacticagentisdeliveredtotheorgan.  
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46. Amethodofinhibitingproductionofapolypeptideofinterestinamammaliancellthe
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48. Themethodofclaim47comprisingadministeringtoasubjecttheLNPpreparationof 

claim31, orthepharmaceuticalcompositionofclaim40,tothesubject.  

49. AmethodofvaccinatingbyadministeringtheLNPpreparationofclaim31, orthe 

pharmaceuticalcompositionofclaim40.  

50. Amethodofinducinganadaptiveimmuneresponseinasubjectcomprisingadministering 

tothesubjectaneffectiveamountofacompositioncomprisingatleastoneRNAwhereinthe 

compositioncomprisesaLNPpreparationcomprisingacompoundofanyoneofclaims1-8and 
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30,orapharmaceuticallyacceptablesaltthereof
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