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CONJUGATEDTLR7ANDNOD2AGONISTS 

FIELDOFTHEINVENTION 

Thepresentinventionprovidescovalent conjugatesofTLRYandNOD2agonistsprocessesfortheir 
5 preparationandtheiruseintherapeuticapplications.  

BACKGROUNDOFTHEINVENTION 

Theinnateimmunesystemthecornerstoneofthebody'sabilitytocombatinfectioniscomprisedof 
APCsinparticulardendriticcells(DCs),whichcontainaseriesofpatternrecognitionreceptors 
(PRRs),includingToll-likereceptors(TLRs),nucleotide-bindingoligomerizationdomain(NOD)-like 

10 receptors(NLRs),retinoicacid-induciblegene-i-likereceptors(RLRs),C-typelectinreceptors(CLRs) 
andstimulatorofinterferongenes(STING).Theyareactivatedbyadiversesetofimmunostimulatory 
moleculesdubbedpathogen-associatedmolecularpatterns(PAMPs),whichengageDCstomore 
effectivelyuptakeandpresentantigensviainflammatorycytokinesinterferons(IFNs)andco
stimulatorymoleculesandprovideindispensableinitialsignalsthatdeterminethetypeofadaptive 

15 responsesuchascellular(Thi)orhumoral(Th2)responseaswellasitsmagnitudeanddurability 
(Gutjahretal.2016).  

NOD2isanintracellularPRRoftheNLRfamilywidelyexpressedinimmunecellsthatrecognizes 
fragmentsofbacterial peptidoglycan resemblingmuramyldipeptide(MDP) (Jakopin 2014).  
StimulationofNOD2activatesnuclearfactorKB(NF-KB)andmitogenactivatedproteinkinase 

20 (MAPK)signallingpathwayswhichresultsinpro-inflammatorycytokineproductiontypeIIFN 
secretionandexpressionofco-stimulatorymolecules.ImportantlyNOD2agoniststriggerthe 
maturationandactivationofDCs(Asanoetal.2010,Vidaletal.2001).NOD2agonistshavealsobeen 
showntoinduceautophagy(Cooneyetal.2010,Travassosetal.2010),whichispivotalforthe 
inductionofefficientantigencross-presentationandpromotinginnatecytokineproductioninDCs 

itselfisindispensabletoshapeadaptiveimmuneresponses(Kobayashietal.2005).NotablyNLR 
expressioninBcellsisrequiredforoptimalhumoralresponse.TheinvolvementofNODsin 

numerousmechanismsofimmunitymakesthemexcellenttargetsforvaccineadjuvants;theirusein 
cancervaccineswasrecentlyhighlighted(Nabergojetal.2019).SpecificallyengagementofNOD2 

30 provedtobeessentialforantigen-specificmucosalandsystemicresponsesofmucosalvaccines 
(Bumgardneretal.2018,Jacksonetal.2012).Previousworkestablishedtheessentialstructural 
requirementsofNOD2agonistswhichculminatedinthediscoveryoflownanomolarNOD2agonists, 
amenabletocovalentcouplingtoothermolecules(Jakopinetal.2012,Gobecetal.2016,2018).  

TLRYisanintracellularendosomalreceptorwhichdetectssingle-strandedRNAandsubsequently 
35 inducessignallingpathwaysmediatedviaIRK'andNF-KB.InhumansTLRYismainlyexpressedin 

plasmacytoidDCsanditsactivationinducestheproductionoflFNctandIL-12,whichprime 
neighbouringNKTcellsandDCs.IFN-ctenhancesthecytotoxicpotentialofNKcellswhileIL-12 
augmentsIFN-ysecretionfromNKcells.TLRYalsocontributestomaturationanddifferentiationof 
DCsgeneratingDCswithbetterco-stimulatoryabilitiesandenhancedantigenpresentingabilities 

40 (Koboldetal.2014).SeveralsmallmoleculeTLRYagonistshavebeenidentifiedincluding 

1 

25 (Morrisetal.2011).HenceNODactivationalbeitnotthemostpotentinnateimmuneinducerby
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imidazoquinolinespurinesand3-deazapurines(Hemmietal.2002,Leeetal.2003,Jonesetal.  

2011).Imiquimodtheprototypicalmemberoftheoftheimidazoquinolineclassiseffectiveagainst 
genitalwartsbasalcellcarcinomaandactinickeratosiswhenappliedasatopicalcream.Inthe 
purineclass,2-substituted8-hydroxyadenineswerefoundtobepotentTLRYagonists(Kurimotoet 

5 al.2004,2010)withamenabilityforcovalentconjugationtoothermolecules(Akinbobuyietal.  
2016).AdditionaldisclosuresofTLR]agonistswithapurine-likestructureandtheirusesinmedicine 
include:Tranetal.2011 Nakamuraetal.2013,Akinbobuyietal.2015 W02006/11]670, 
W0200]/024707, W02008/004948, W02010/093436, W02010/018134, W02011/134668, 
W02012/038058, W02019/209811, W02019/035969, W02019/036023, W02019/035971, 

10 W02019/197598.  

SimultaneousactivationofdistinctPRRs(cross-activation)permitssignalamplificationenables 
integrationofstimuliandfacilitatesfine-tuning(directspolarizationofresponse)(Thaissetal.2016).  
Cross-talkbetweenmultiplePRRscanbeboth 4 

quantitativelyandqualitativelydifferentthanthe 
4 ofeachindividualpathway.Effectiveliveattenuatedvaccinesengagetheimmune 

15 systemthroughasynergisticstimulationofseveralindependentPRRstoachieveasystemic 
response.Furthercovalentlylinkedchimericdual/triplePRRagonistsdemonstratedsynergistic 
immunostimulatoryactivityovertheirunconjugatedmixtures(Tometal.2019).  

NumerousstudiesreportedthatconjugatingmultiplePRRagonistsviaesterandamidelinkages 
impactstheirpotencytoxicityorpharmacokinetics.TLRagonistshavebeenattheforefrontof 

20 adjuvantdevelopmentbecausetheyarewellcharacterizedandcanelicitastrongThiresponse, 

whichmanyvaccineslack.DualTLRagonistsincludingTLR2/TLR9(Mancinietal.2014),TLR4/9 
(Madan-Lalaetal.2017),TLR2/TLRY(Gutjahretal.2017)havebeenreported.Achimericligand 
constructedbylinkingTLR2andTLRYagonistselicitedpotentandbalancedcellularandhumoral 
responses(Gutjahretal.2017).Thisconjugatealsoprovedtobemuchsaferthanequalamountsof 

25 individualagonists.Namelyadjuvantsconsistingofmixturesofunconjugatedagonistscaneasily 
diffuse through the immune system. Similarly, a dual NOD2/TLR2 agonist increased the 

InviewofthegreattherapeuticpotentialofconjugatedNLR/TLRagonistsanddespitetheworkthat 
hasalreadybeendonethereisanongoingneedfornewpotentcompoundscapableofeliciting 

30 responsesfromtheaforementionedreceptors.Thusthisspecificationdisclosesnovelconjugated 
compoundsthatfunctionasbothTLRYandNOD2agoniststheprocessesfortheirpreparationand 
theirusesinmedicine.  

SUMMARYOFTHEINVENTION 

35 Inaccordancewiththepurposeofthisinventionasembodiedanddescribedhereinthepresent 
applicationdisclosesnovelcompoundsthataresyntheticTLR]agonistscovalentlyconjugatedto 

syntheticNOD2agonists.Furtherprovidedaretheprocessesforpreparationofsuchcompoundsand 
theusesofsuchcompoundsinmedicine.  

InafirstaspectthepresentinventionprovidesacompoundofformulaI: 

2 

immunogenicityofHIV-1subunitvaccine(Pavotetal.2014).
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NH2 

NN N 

-IL- N 

N I 

X1 -L-R3 

FormulaI 

orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
thereofwherein: 

5 R1~ HhalogenOHSHCF3,C1-C6alkylC3-C10cycloalkylC6-C10arylC5-C9heterocyclylC1-C6 

alkoxyC1-C6alkoxyC1-C6alkylC1-C6alkoxy-Ci-C6alkoxyC1-C6alkoxy-(Ci-Csalkyl)S-,(Ci-C6 

alkyl)SO2NH (Ct-C6 alkyl)C(=O)O-, (Ci-C6alkyl)OC(=O)-, (Ct-C6alkyl)C(=O)-, 
(Ci-C6 alkyl)C(=O)NH-,RaRbN~orRaRbN(C=O)~,whereinalkylalkoxycycloalkylaryland 
heterocyclylmaybeoptionallysubstituted* 

10 RisindependentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2 CF2 , 
carboxy, CN, NO2, C1-C6alkyl, CrC1o cycloalkyl, C1-C6 alkoxy, (Ci-C6 alkyl)C(=O)-, 
(C6-Cioaryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ci-C6 

alkyl)C(=O)NH-,(Ct-C 6alkyl)SO2NH-RaRbN~andRaRbN(C=O)~,whereinalkylalkoxyaryland 
cycloalkylmaybeoptionallysubstituted* 

15 RaandRbareindependentlyfromeachotherselectedfromHC 1 -C6 alkylC3 -C1 0 cycloalkyl, 
cs-c10arylandC5 -C9 heterocyclylorR~andRbmaytogetherwiththenitrogenatomforma 
c5-c6heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybeoptionally 
substituted;preferablyRaandRbareindependentlyfromeachotherselectedfromHCrCio 

a 
cycloalkylC6 -C1 0 arylandC5 -C9 heterocyclylorRandRbmaytogetherwiththenitrogen 

20 atomforma heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybe 

1~ * 

Isasinglebond,-0-,S-,NRQC(0)or-SO2 

RC. HC1-C6alkylorCrC1ocycloalkyl; 

Lisalinkinggroup; 

25 niso,1,2,3or4*and 

R3. aNOD2agonistselectedfromthegroupconsistingof: 

H 0 R5 H 0 x NJN 

'try H O~R6 

FormulaII, 

H 0 R H 0 N N~)k 
V. NNO0~R6 

3 

optionallysubstituted*
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FormulaIIIor 

H 0 R 0 N N~)L 
Ii~r %~t NN 

(R% 

Formula , 

wherein: 

5 Xisasinglebond,-0-,Sm,~NRd~, or-S02-; 

. RisHC1-C6alkylorC3-C10cycloalkyl; 

Is-(CH2)2-,-(CH=CH)-orcyclopropylene* 

R4. independentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2CF2 , 
carboxy, CN, NO2, C1-C6alkyl, C1-C6 alkoxy, C3-C10 cycloalkyl, (Ci-C6 alkyl)C(=O)-, 

10 (Ci-C6aryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6  alkyl)C(=O)O-, (Ci-C6  alkyl)OC(=O)-, (Ci-C6 

alkyl)C(=O)NH-,(Ct-C 6alkyl)SO2NH-ReRfN~andReRfN(C=O)~,whereinalkylalkoxyaryland 
cycloalkylmaybeoptionallysubstituted* 

ReandR~areindependentlyfromeachotherselectedfromHC 1-C6alkylC3-C1 0cycloalkylC6

C1 0 arylandC5 -C9 heterocyclylorReandVmaytogetherwiththenitrogenatomformaC 5 -C6 

15 heterocycle* 

R5. Cl-C6 alkyloraspecificsidechainofanaminoacid* 

R6 independentlyforeachoccurrenceselectedfromOHC 1-C1 8alkoxy,(C2-Cigalkenyl)O 
(C3 -Ciocycloalkyl)O-,(C6 -Cioaryl)O-,(C5 -C9 heterocyclyl)O-and~ whereinalkoxy, 
alkenylcycloalkylarylorheterocyclylmaybeoptionallysubstituted*and 

20 RgandRhareindependentlyfromeachotherselectedfromHC 1 -C1 8alkylC2-C1 8alkenylC3

C1 0 cycloalkylC6-C1 0arylandC5-C9 heterocyclylorR~andRhmaytogetherwiththenitrogen 
atomformaC 5-C6heterocyclewhereinalkylalkenylcycloalkylarylandheterocyclylmaybe 

Infurtheraspecttheinventionprovidesaprocessandintermediatesforthepreparationof 
25 compoundsofFormulaIorapharmaceuticallyacceptablesaltracematediastereomerenantiomer, 

esterorprodrugthereof.  

InafurtheraspectthepresentinventionprovidesacompoundofFormulaIorapharmaceutically 

acceptablesaltracematediastereomerenantiomeresterorprodrugthereofforuseintherapy.  

In a further aspect the invention provides a pharmaceutical composition comprising a 
30 therapeuticallyeffectiveamountofacompoundofFormulaIorapharmaceuticallyacceptablesalt, 

racematediastereomerenantiomeresterorprodrugthereofandapharmaceuticallyacceptable 

excipientorcarrier.  

InafurtheraspecttheinventionprovidestheuseofacompoundofFormulaIorapharmaceutically 
acceptablesaltracematediastereomerenantiomeresterorprodrugthereofintreatmentof 

35 conditionsforwhichagonismofTLRYandNOD2receptorsisbeneficial.  

4 

optionallysubstituted.
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InafurtheraspecttheinventionprovidestheuseofacompoundofFormulaIorapharmaceutically 
acceptablesaltracematediastereomerenantiomeresterorprodrugthereofinthemanufactureof 
amedicament.  

Inafurtheraspecttheinventionprovidesamethodfortreatingasubjectinneedthereof, 
5 comprisingadministeringtothesubjectatherapeuticallyeffectiveamountofacompoundof 

FormulaIorapharmaceuticallyacceptablesaltracematediastereomerenantiomeresteror 
prodrugthereoforapharmaceuticalcompositionofthepresentinvention.  

Inafurther aspecttheinventionprovidesavaccinecomprisingacompoundofFormulaIora 
pharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrugthereof.  

10 Thepresentinventioncanbefurthersummarizedbythefollowingitems: 

1. AcompoundhavingastructureaccordingtoFormulaI: 

NH2 

NN N 

R1 N I 

X1 -L-R3 

FormulaI 

orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
15 thereofwherein: 

R1~ HhalogenOHSHCF3,C1-C6alkylC3-C10cycloalkylC6-C10arylC5-C9heterocyclylC1-C6 

alkoxyC1-C6alkoxyC1-C6alkylC1-C6alkoxy-Ci-C6alkoxyC1-C6alkoxy-(Ci-Csalkyl)S-,(Ct-C6 

(Ci-C6alkyl)C(=O)NH-,RaRbN~orRaRbN(C=O)~,whereinalkylalkoxycycloalkylaryland 
20 heterocyclylmaybeoptionallysubstituted* 

. R isindependentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2 CF2 , 
carboxy, CN, NO2, C1-C6alkyl, CrC1o cycloalkyl, C1-C6 alkoxy, (Ci-C6 alkyl)C(=O)-, 
(C6 -Cioaryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ci-C6 

alkyl)C(=O)NH-,(Ci-C 6alkyl)SO2NH-RaRbN~andRaRbN(C=O)~,whereinalkylalkoxyaryland 
25 cycloalkylmaybeoptionallysubstituted* 

RaandRbareindependentlyfromeachotherselectedfromHC 1-C6 alkylC3-C1 0cycloalkyl, 
Cs-C1 0 arylandC5 -C9 heterocyclylorR~andRbmaytogetherwiththenitrogenatomforma 
C5 -C6 heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybeoptionally 
substituted;preferablyRaandRbareindependentlyfromeachotherselectedfromHC 3 -C1 0 

30 cycloalkylC6 -C1 0 arylandC5 -C9 heterocyclylorRaandRbmaytogetherwiththenitrogen 

atomformaC 5 -C6 heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybe 
optionallysubstituted* 

1~ S 

Isasinglebond,-0-,S-,NRQC(0)or-SO2 

RC. HC1-C6alkylorCrC1ocycloalkyl; 

5 

alkyl)SO2NH (Ci-C6 alkyl)C(=O)O-, (Ci-C6alkyl)OC(=O)-, (Ci-C6alkyl)C(=O)-,
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. Lisalinkinggroup; 

. nisO,1,2,3or4*and 

R3. aNOD2agonistselectedfromthegroupconsistingof: 

H 0 R5 H 0 x NJN 

'try H O~R6 

5 FormulaII, 

H 0 R H 0 
N N~W 
~ ~tr NN 

H Q0~R6 

FormulaIIIor 

H 0 R 0 N N~)L 
It, %rr NN 

H 00 
(R% 

Formula , 

10 wherein: 

. xisasinglebond,-0-,S-,~NRd~,C(=O)-or-SO2 -; 

. RisHC1-C6alkylorC3-C10cycloalkyl; 

x3. -(CH=CH)-orcyclopropylene* 

R4. independentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2CF2 , 
15 carboxy, CN, NO2, alkyl, alkoxy, C3-C10 cycloalkyl, (Ci-C6 alkyl)C(=O)-, 

alkyl)C(=O)NH-,(Ct-C 6alkyl)SO2NH-ReRfN~andReRfN(C=O)~,whereinalkylalkoxyaryland 
cycloalkylmaybeoptionallysubstituted* 

ReandR~areindependentlyfromeachotherselectedfromHC 1-C6alkylC3-C1 0cycloalkylC6

20 C1 0 arylandC5 -C9heterocyclylorReandVmaytogetherwiththenitrogenatomformaC 5 -C6 

heterocycle* 

R5. alkyloraspecificsidechainofanaminoacid* 

R6 independentlyforeachoccurrenceselectedfromOHC 1-C1 8alkoxy,(C2-Cigalkenyl)O 
(C3 -Ciocycloalkyl)O-,(C6 -Cioaryl)O-,(C5 -C9 heterocyclyl)O-and~ whereinalkoxy, 

25 alkenylcycloalkylarylorheterocyclylmaybeoptionallysubstituted*and 

. RgandRhareindependentlyfromeachotherselectedfromHC 1 -C1 8alkylC2-C1 8alkenylC3

C1 0 cycloalkylC6-C1 0arylandC5-C9 heterocyclylorR~andRhmaytogetherwiththenitrogen 
atomformaC 5 -C6heterocyclewhereinalkylalkenylcycloalkylarylandheterocyclylmaybe 
optionallysubstituted.  

30 2. Compoundaccordingtoitem1,whereinnis1.  

6 

(Ci-C6aryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ci-C6
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3. Compound according to item 1 or 2, wherein R' is hydrogen, C1-C6 alkoxy, 
Cl-CaaIkoxy-Ci-C~alkoxy,(Ct-C6alkyl)NHC1-C6alkoxy-(Ci-Csalkyl)NH, (Ci-C6alkyl)S-orCF3; 
preferablyR'ishydrogenC1-C6alkoxyC1-C6alkoxy-CiC6alkoxy,(CiC6alkyl)SorCF3 .  

4. Compound accordingtoanyoneofitems 1to3,wherein R' isC1 -C6 alkoxyor 
5 alkoxy-Ci-C6alkoxy.  

5. Compoundaccordingtoanyoneofitems1to3whereinR'isC 1 -C6 alkoxy.  

6. Compoundaccordingtoanyoneofitems1to3whereinR'isC 1-C6 alkoxy-Ci-C6 alkoxy.  

7. Compoundaccordingtoanyoneofitems1to3whereinR'isn-BuG-.  

8. Compoundaccordingtoanyoneofitems1to7,whereinR 2 isindependentlyforeachinstance 
10 selectedfromhydrogenhalogenandC 1-C6alkyl.  

9. Compoundaccordingtoitem8,whereinRishydrogenineachinstance.  

10. Compoundaccordingtoanyoneofitems1to9whereinX'is-0--NH-or-C(=O) 

11. Compoundaccordingtoanyoneofitems1to9whereinX'is-C(=O)-.  

12. Compoundaccordingtoanyoneofitems1to11whereinX'isinpawpositionrelativetothe 
15 (CH2)~group.  

13. Acompoundaccordingtoanyoneofitems1to12whereinLisselectedfromthegroup 
consistingofanaminoacidapeptideanon-peptidicpolymericlinkerandanon-polymeric 
aliphaticlinker.  

14. Compoundaccordingtoitem13whereinLisanon-peptidicpolymericlinkeroranon
20 polymericaliphaticlinker.  

100repeatingethyleneglycolunits.  

16. Compoundaccordingtoitem14,whereinLisapolyethyleneglycolchaincomprisingof2to50 
repeatingethyleneglycolunits.  

25 17. Compoundaccordingtoitem14,whereinLisapolyethyleneglycolchaincomprisingof2to20 
repeatingethyleneglycolunits.  

18. Compoundaccordingtoitem14,whereinLisapolyethyleneglycolchaincomprisingof2,3,4, 

5,6,7,8,9or10repeatingethyleneglycolunits.  

19. Compoundaccordingtoitem13whereinLisanon-polymericaliphaticlinker.  

30 20. Compoundaccordingtoanyoneofitems1to19,whereinR3* 

H ~ R5 H x NJN 
0 H O~R6 

7 

15. Compoundaccordingtoitem14,whereinLisapolyethyleneglycolchaincomprisingof2to
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FormulaII.  

21. Compoundaccordingtoanyoneofitems1to20,whereinXis-0 

22. Compoundaccordingtoanyoneofitems1to21,whereinX> inpawpositionrelativetothe 

x3group.  

5 23. Compoundaccordingtoanyoneofitems1to19,whereinR3.  

H 0 R 0 

N N~W 
I~r t}r NN 

0 H O0~R6 
FormulaIII.  

24. Compoundaccordingtoanyoneofitems1to19,whereinR3.  

H 0 R 0 
N N~)L 

~ %~# NN 
H 00 

(R% 

10 FormulaIV.  

25. Compoundaccordingtoanyoneofitems1to24,whereinX3. -CH=CH-orcyclopropylene.  

26. Compoundaccordingtoanyoneofitems1to25,whereinR 4 isindependentlyforeach 

instanceselectedfromhydrogenhalogenOHC 1 -C6alkylandC1 -C6alkoxy.  

27. Compoundaccordingtoanyoneofitems1to26,whereinR 4 isindependentlyforeach 

15 instanceselectedfromhydrogenhalogenOHandC 1-C6alkoxy.  

relativetotheX3groupOHinpawpositionrelativetotheX3groupandHinotherinstances.  

29. Compoundaccordingtoanyoneofitems1to28whereinR 4 ismethoxyinmeWposition 

relativetotheX3groupOHinpawpositionrelativetothex3groupandHinotherinstances.  

20 30. Compoundaccordingtoanyoneofitems1to27,whereinR4. fluoroinmetapositionrelative 

totheX3 groupfluoroinparapositionrelativetotheX3groupandHinotherinstances.  

31. Compoundaccordingtoanyoneofitems1to30,whereinR5. alkyloraspecificside 

chainofanaturalaminoacid.  

32. Compoundaccordingtoanyoneofitems1to31whereinR5. aspecificsidechainofa 

25 naturalaminoacid.  

33. Compoundaccordingtoanyoneofitems1to31whereinR 5 isC1 -C6 alkylorthespecificside 

chainofvalinealaninephenylalanineleucineorisoleucine.  

34. Compoundaccordingtoanyoneofitems1to33,whereinR5. thespecificsidechainofvaline.  

8 

28. Compoundaccordingtoanyoneofitems1to27,whereinR4. alkoxyinmeWposition
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35. Compoundaccordingtoanyoneofitems1to34,whereinR 6 isindependentlyforeach 
instanceselectedfromOHNH 2,(C2-Cigalkenyl)O-,(CrCiocycloalkyl)O-andCi-Cigalkoxy.  

36. Compoundaccordingtoanyoneofitems1to35,whereinR 6 isindependentlyforeach 
instanceselectedfromOHNH2,(C2-Cioalkenyl)O-,(CrCiocycloalkyl)O-andC 1-C1oalkoxy.  

5 37. Compoundaccordingtoanyoneofitems1to36,whereinR 6 isindependentlyforeach 
instanceselectedfromOHNH2,(C2-C6alkenyl)O-,(CrCiocycloalkyl)O-andC1-C6alkoxy.  

38. Compoundaccordingtoanyoneofitems1to35,whereinR 6 isindependentlyforeach 
instanceselectedfromOH,(CrCiocycloalkyl)O-andC 1-C18alkoxy.  

39. Compoundaccordingtoanyoneofitems1to38,whereinR 6 isindependentlyforeach 
10 instanceselectedfromOH,(CrC5cycloalkyl)O-andC1 -C6alkoxy.  

40. Compoundaccordingtoanyoneofitems1to38,whereinR 6 isindependentlyforeach 
instanceselectedfromOHandC1-C6alkoxy.  

41. Compoundaccordingtoanyoneofitems1to38,whereinR 6 isindependentlyforeach 
instanceselectedfrom(CrC5cycloalkyl)O-andC 1-C6alkoxy.  

15 42. Compoundaccordingtoanyoneofitems1to38,whereinR 6 isindependentlyforeach 
instanceselectedfromOHand(CrC5cycloalkyl)O 

43. Compoundaccordingtoanyoneofitems1to39,whereinR5* OHineachinstance.  

44. Compoundaccordingtoanyoneofitems1to39,whereinR5* alkoxyineachinstance.  

45. Compoundaccordingtoanyoneofitems1to39,whereinR5* ethoxyineachinstance.  

20 46. Compoundaccordingtoanyoneofitems1to39,whereinR5* (CrCiocycloalkyl)O-ineach 
instance.  

instance.  

48. Compoundaccordingtoanyoneofitems1to39,whereinR5. (C5cycloalkyl)O-ineach 
25 instance.  

49. Acompoundaccordingtoanyoneofitems1to48whereinsaidcompoundisselectedfrom 
thegroupconsistingof: 

Diethyl((E)-3-(4-((6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9
yl)methyl)benzamido)hexanoyl)-oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutamate, 

30 EthylN5-(2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9
yl)methyl)benzamido)ethoxy)ethyl)-N2-((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L
valyl-D-glutaminate, 
Ethyl(R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((S)-2-(2-((E)-3
(4-hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8

35 dioxa-2,11-diazahexadecan-16-oate, 

9 

47. Compoundaccordingtoanyoneofitems1to39,whereinR 5 is(CrC5cycloalkyl)O-ineach
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Ethyl(R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3
(4-isopropyiphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 
Ethyl(R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3

5 (3,4-difluorophenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 
Ethyl(15R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((2S)-2-(2-(2
(3,4-difluorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1,12
dioxo-5,8-dioxa-2,11-diazahexadecan-16-oate, 

10 Ethyl(R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-13-((S)-2-(2-((E)-3
(4-hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8
dioxa-2,11-diazahexadecan-16-oate, 
Ethyl(R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-13-((S)-2-(2
cinnamamidoacetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11-diazahexadecan-16

15 oate, 
Ethyl(13R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-13-((2S)-2-(2-(2
(3,4-difluorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1,12
dioxo-5,8-dioxa-2,11-diazahexadecan-16-oate, 
Diethyl((E)-3-(4-(1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,lY-dioxo

20 6,9,12-trioxa-2,16-diazaicosan-20-amido)phenyl)acryloyl)glycyl-L-valyl-D-glutamate 
Dicyclopentyl((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)
1,17-dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl
D-glutamate, 
Diethyl((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,1]

25 dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-alanyl-D
glutamate, 
Diethyl((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,17
dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L
phenylalanyl-D-glutamateand 

30 1-benzyl5-ethyl((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)

D-glutamate.  

50. Acompoundaccordingtoanyoneofitems1to48whereinsaidcompoundisselectedfrom 

thegroupconsistingof: 

35 Diethyl((E)-3-(4-((6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9
yl)methyl)benzamido)hexanoyl)-oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutamate, 

EthylN5-(2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9
yl)methyl)benzamido)ethoxy)ethyl)-N2-((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L
valyl-D-glutaminateand 

40 Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((S)-2-(2-((E)-3
(4-hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8
dioxa-2,11-diazahexadecan-16-oate.  

51. AprocessforpreparingacompoundofFormulaIasdefinedinanyoneofitems1to50(with 
thevariablegroupsbeingasdefinedinanyoneofitems1to50)whichcomprisesreactinga 

45 compoundofFormulaV: 

10 

1,17-dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-
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NH2 

NN 

PIAN NI 

X1 H 

FormulaV, 

withacompoundofFormulaVI: 

H-L P3 

5 Formula 1 

oracompoundofFormulaVII: 

NH2 

NN 9-OH 

RI I(CH2)~ 

X1-L-H 

FormulaVII, 

withacompoundofFormulaVIII: 

0 P5  0 H H H-X2 x3 NQt~ A~ 

10 (P4)4  0 H 

FormulaVIII, 

FormulaIX: 

0 

N ~3 H 0 
IA ~,NJN - OH 

(P4)5 

FormulaIX 

15 orFormulaX: 

11 

I,~, ~ir N
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H 0 R 0 N NQt~ 
Idr ~pr NN 

H 
OH 

FormulaX; 

andoptionallythereaftercarryingoutoneormoreofthefollowingprocedures: 

.removinganyprotectinggroups, 

5 formingapharmaceuticallyacceptablesalt 

.convertingacompoundofFormulaIintoanothercompoundofFormulaI.  

52. Compoundofanyoneofitem1to50foruseinmedicine.  

53. Compoundofanyoneofitems1to50foruseintreatmentofaconditioninwhichagonismof 
TLRYandNOD2receptorsisbeneficial.  

10 54. Compoundforuseofitem53,whereintheconditionisselectedfromthegroupconsistingof 
viralinfectionsbacterialinfectionsfungalinfectionsprotozoalinfectionstumorscancers 
andimmunologicaldiseases 

55. Apharmaceuticalcompositioncomprisingacompoundaccordingtoanyoneofitems1to50 
andoneormorepharmaceuticallyacceptableexcipientsorcarriers.  

15 56. Avaccinecomprisingacompoundaccordingtoanyoneofitems1to50.  

BRIEFDESCRIPTIONOFFIGURES 

Figure1.demonstratestheabilityofthecompoundsoftheinvention(SG48,SG144,RH32)toactivate 

thecytotoxicactivityofPBMCsagainsttheMEC-1cancercellline.Concentrationoftested 

IntermediarycompoundsSG8,SG43andtheirunconjugatedmixturewereemployedtocomparethe 
compoundsoftheinventiontoaNOD2agonistTLRYagonistandtheirunconjugatedmixture, 
respectively.  

Figure2demonstratestheabilityofthecompoundsoftheinvention(SG48,SG144,RH32)toactivate 

25 thecytotoxicactivityofPBMCsagainsttheK562cancercellline.Concentrationoftestedcompounds 
was1kM.Theresultsareexpressedasaratioagainstthecontrol(medium).Intermediary 
compoundsSG8,SG43andtheirunconjugatedmixturewereemployedtocomparethecompounds 

oftheinventiontoaNOD2agonistTLR]agonistandtheirunconjugatedmixturerespectively.  

Figure3demonstratestheabilityofthecompoundsoftheinvention(SG48 SG144,RH32)to 
30 promoteBMDCantigenpresentationtoCD4positiveT-lymphocytes.Concentrationoftested 

compoundswas100nM.TheresultsareexpressedasaratioofCD25positiveT-lymphocyteswith 

lowCFSEfluorescence.Mediumwasusedasthenegativecontrol.LPS(1~g/mL)wasusedasthe 
positivecontrol.IntermediarycompoundsSG8,SG43andtheirunconjugatedmixturewereemployed 
tocomparethecompoundsoftheinventiontoaNOD2agonistTLR]agonistandtheirunconjugated 

35 mixturerespectively.  

12 

20 compoundswas1kM. Theresultsareexpressedasaratioagainstthecontrol(medium).
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Figure4demonstratestheabilityofthecompoundsoftheinvention(SG48 SG144,RH32)to 

promoteBMDCantigenpresentationtoCD8positiveT-Iymphocytes.Concentrationoftested 
compoundswas100nM.TheresultsareexpressedasaratioofCD25positiveT-lymphocyteswith 
lowCFSEfluorescence.Mediumwasusedasthenegativecontrol.LPS(1~g/mL)wasusedasthe 

5 positivecontrol.IntermediarycompoundsSG8,SG43andtheirunconjugatedmixturewereemployed 
tocomparethecompoundsofthe4 toaNOD2agonistTLR]agonistandtheirunconjugated 
mixturerespectively.  

Figure5demonstratesthedose-dependentabilityofthecompoundsoftheinvention(SG48,SG144) 

topromoteBMDCantigenpresentationtoCD4positiveT-lymphocytes.Theresultsareexpressedas 
10 aratioofCD25positiveT-lymphocyteswithlowCFSEfluorescence.  

Figure6demonstratesthedose-dependentabilityofthecompoundsoftheinvention(SG48,SG144) 

topromoteBMDCantigenpresentationtoCD8positiveT-lymphocytes.Theresultsareexpressedas 
aratioofCD2SpositiveT-lymphocyteswithlowCFSEfluorescence.  

Figures7A- 7GdemonstratetheCD4+andCD8+T-lymphocytesecretionof1L2(FigureIA),1L4 

15 (FigureYB), IL-6(FigureIC), IL-lO(FigureID), IL-lIA(FigureIF), lFNmy(FigureIF)andTNF(Figure 

IG)inresponsetoovalbuminpresentationbyBMDCspretreatedwithcompoundoftheinvention 
(SG144).Mediumwasusedasanegativecontrol.LPS(1~g/mL)wasusedasthepositivecontrol.  
IntermediarycompoundsSG8,SG43andtheirunconjugatedmixturewereemployedtocomparethe 
compoundsoftheinventiontoaNOD2agonistTLRIagonistandtheirunconjugatedmixture, 

20 respectively.  

DETAILEDDESCRIPTIONOFTHEINVENTION 

Definitions 

25 variationssuchasI'comprises and"comprising aretobeinterpretedinclusively.Thatisthese 
wordsareintendedtoconveythepossibleinclusionofotherelementsorintegersnotspecifically 
recitedwherethecontextallows.  

"C~-C 1 alkyl"meanslinearorbranchedalkylgroupcomprisingofitojcarbonatoms.Non-limiting 
examplesofalkylgroupincludemethylethyln-propylisopropyln-butylisobutylpentylandhexyl.  

30 "C~-C 1alkoxy meansaC~-C1 alkylgroupasdefinedabovelinkedtoanoxygenatom.Non-limiting 
examplesofalkoxygroupsincludemethoxyethoxypropoxyisopropoxyn-butoxytert-butoxy, 
pentoxyandhexoxy.  

"C~-C 1 alkenyl"meansalinearorbranchedhydrocarbongroupcomprisingofitojcarbonatoms 
containingatleastonecarbon-carbondoublebond.Asymmetricstructuresareintendedtoinclude 

35 allpositionalandgeometricalisomers.Non-limitingexamplesofalkenylgroupincludevinyl, 
propenylallylbut-2-enylandbut-3-enyl.  

13 

Throughoutthepresentspecificationandtheaccompanyingclaimstheword"comprise and



WO2022/084417 PCT/EP20211079141 

'ti-clalkynyl"meansalinearorbranchedhydrocarbongroupcomprisingofito.jcarbonatoms 
containingatleastonecarbon-carbontriplebond.Non-limitingexamplesofalkynylgroupinclude 
ethynylprop-2-ynylandbut-2-ynyl.  

'ti-claryl"meansamono-orbicyclicaromaticcarbon-basedradicalcomprisingofitojcarbon 
5 atoms.Non-limitingexamplesorarylgroupincludephenylandnaphthyl.  

"ci-cicycloalkyl"meansamono-,bi-,ortricyclicnon-aromaticcarbon-basedradicalcomprisingofi 
tojcarbonatomsthatisfullysaturatedorpartiallyunsaturated.Non-limitingexamplesofcycloalkyl 
groupsincludecyclopropylcyclobutylcyclopentylandcyclohexyl.  

"ci-ciheterocycle"meansasaturatedpartiallysaturatedorunsaturatedcycleconsistingofoneor 
10 severalringscomprisingofitojatomsofwhichoneormoreringatomsareselectedfromnitrogen, 

oxygenorsulphurwhereinaringsulphuratommaybeoptionallyoxidisedtofromtheS-oxidearing 
nitrogenmaybeoptionallyoxidisedtofromtheN-oxidearingnitrogenmaybeoptionally 
quaternizedanda-CH2 -groupmaybeoptionallyreplacedbya-C(=O)-.Non-limitingexamplesof 
heterocyclesincludepyrrolidinepyrrolefuranthiophenepiperidinepyridinepyridine-N-oxide, 

15 pyranmorpholinepiperazinepyrimidinepyrazoleimidazoleoxazole isoxazoleoxodiazole, 
benzimidazolebenzoxazoleindoleisoindoleindolinebenzotriazoleandquinoline.  

"ci-ciheterocyclyl"meansasaturatedpartiallysaturatedorunsaturatedcyclicradicalconsistingof 
oneorseveralringscomprisingofitojatomsofwhichoneormoreringatomsareselectedfrom 
nitrogenoxygenorsulphurwhereinaringsulphuratommaybeoptionallyoxidisedtofromthe5

20 oxidearingnitrogenmaybeoptionallyoxidisedtofromtheN-oxidearingnitrogenmaybe 
optionallyquaternized anda-CH2 -groupmaybeoptionallyreplacedbya-C(=O)-.Non-limiting 
examplesofheterocyclylgroupsincludepyrrolidinylpyrrolylfuranylthiophenylpiperidinyl, 
pyridinylpyranylmorpholinylpiperazinylpyrimidiylpyrazolylimidazolyloxazolylisoxazolyl, 
oxodiazolylbenzimidazolylbenzoxazolylindolylisoindolylindolinylbenzotriazolylandquinolinyl.  

ThetermIIcarboxy~~orIIcarboxyl"asusedhereinreferstothe-COCHgroup.  

"Specificsidechainofanaminoacid"meanstheRgroupofanaminoacidwithagenericformula 
H2NCHRCOOH.ThisincludesbutisnotlimitedtotheLandDisomersofnaturalaminoacidsarginine, 
histidinelysineasparticacidglutamicacidserinethreonineasparagineglutaminecysteine, 

30 glycine, proline, alanine, valine, isoleucine, leucine, methionine, phenylalanine, tyrosineor 
tryptophan as well as unnatural amino acids such as homoserine, ornithine citrulline, 
phosphoserine, phosphothreonine, phosphotyrosine isovaline, isoserine, allothreonine or 
hydroxyprolme.  

ThetermI'peptide"asusedhereinreferstoanaminoacidpolymerwhereineachaminoacidis 
35 linkedtoitsneighborbyanamidebond-C(=O)NH-,alsocalledpeptidebond.  

Theterm"pharmaceuticallyacceptable"asusedherein referstothosecompoundsmaterials, 
compositionsand/ordosageformswitharewithinthescopeofsoundmedicaljudgementsuitable 
foruseincontactwiththetissuesofhumanbeingsandanimalswithoutexcessivetoxicityirritation, 
allergicresponseorotherproblemorcomplicationcommensuratewithareasonablebenefit/risk 

40 ratio.  

14 

25 "Halogen,, orI'halo"meansfluorinechlorinebromineoriodine.
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"Pharmaceuticallyacceptablesalts"meansasaltofadisclosedcompoundthatdoesnotabrogate 
thebiologicaleffectivenessandretainspropertiesoffreebasesorfreeacids whicharenot 
biologicallyorotherwiseundesirable.Whereacompoundhasoneormorebasicgroupsacid 
additionsaltscanbeobtainedbycontactingtheneutralformofsuchcompoundswithasufficient 

5 amountofthedesiredacideitherneatorinasuitableinertsolvent.Thesaltcanbeformedwith 
inorganicacidssuchashydrochloricacidhydrobromicacidsulfuricacidnitricacidphosphoricacid, 
andthelikeororganicacidsuchasaceticacidtartaricacidpropionicacidglycolicacidpyruvicacid, 
oxalicacidbenzoicacidcinnamicacidmethanesulfonicacidlacticacidmaleicacidfumaricacid, 
succinicacidandthelike.Whereacompoundhasoneormoreacidicgroupsthesaltcanbeformed 

10 withtheadditionofanorganicoraninorganicbase.Saltsderivedfrom 4 

inorganicbasesincludebut 
arenotlimitedtosodiumpotassiumlithiumammoniumcalciummagnesiumandzincsalts.Salts 
derivedfromorganicbasesincludebutarenotlimitedtosaltsofprimarysecondaryandtertiary 
amines substitutedaminescyclicamines naturally-occurringaminesandthelikesuchas 
isopropylamine, trimethylamine, diethylamine, triethylamine, ethanolamine, lysine, arginine, 

15 piperidinepiperazinecholinebetainecaffeinecholineandthelike.Certainspecificcompoundsof 
thepresentinventioncontainbothbasicandacidicfunctionalitiesthatallowthecompoundstobe 
convertedintoeitherbaseoracidadditionsalts.Apreferredpharmaceuticallyacceptablesaltisthe 
sodiumsalt.  

Othersaltsthatarenotdeemedpharmaceuticallyacceptablemaybeusefulinthepreparationof 
20 compoundofFormulaIandareincludedwithinthescopeofthisinventionsuchasthoseformed 

withammoniaandtrifluoroaceticacid.  

"Pharmaceuticallyacceptableesters meansthatcompoundsofFormulaImaybederivatisedat 
carboxylicorhydroxygroupstoprovidederivativeswhicharecapableofconversionbacktothe 
parentcompoundsinvivo.Examplesofsuchcompoundsincludephysiologicallyacceptableand 

25 metabolicallylabileesterderivativessuchasmethoxymethylestersmethylthiomethylesterand 
pivaloyloxymethylesters.Additionallyanyphysiologicallyacceptableequivalentsofthecompounds 
ofFormulaIsimilartothemetabolicallylabileesterswhicharecapableofproducingtheparent 
compoundsofFormulaIinvivoarewithinthescopeofthisinvention.  
Theterm optionallysubstituted"asused 4 

30 substitutedwithoneormoregroups(preferably1,2,3or4groupsmorepreferably1or2groups).  
PermissiblesubstituentsincludebutarenotlimitedtoORSRNR 2 ,CNNO2,halogenoxocarboxyl, 
CF3 ,CH2CF3 ,CHF2,OCF3,OCHF2,=NR,=N,=NOR,=N-CN,-C(=O)NR2,-NRC(=O)R,-C(=O)R,
OC(=O)R,-C(=O)OR,-NRC(=O)OR,-SO 2R,-SO2NR2,-NRSO2R, C1-C6alkylC2-C6alkenylC2-C6alkynyl, 
Cl-CsalkoxyCrC1ocycloalkylC6 -C1 0arylandC5-C9heterocyclylwhereineachRisHC1 -C6 alkyl, 

35 C2 -C6alkenylC2-C6alkynylCrCiocycloalkylC6 -C1oarylorC5 -C9heterocyclylandwhereineachalkyl, 
alkenylalkynylcycloalkylarylandheterocyclylandgroupscontainingthemmaybefurther 
optionallysubstitutede.g.,withoneormoregroups(preferably1,2,3or4groupsmorepreferably 
1or2groups)selectedfromORSRNR 2,CNNO2,halogenoxocarboxylCF3,CH2CF3,CHF2,OCF3 , 
OCHF2, =NR, =N, =NOR =N-CN, -C(=O)NR 2, -NRC(=O)R, -C(=O)R, -OC(=O)R, -C(=O)OR, 

40 NRC(=O)OR,-SO2R,-SO2NR2,and-NRSO2R.  

Theterm"administering asusedherein referstoparenteralintravenousintraperitoneal, 
intramuscular, intertumoral, intralesional, intranasal, subcutaneous or oral administration, 
administrationasasuppositorytopicalcontactintrathecaladministrationortheimplantationofa 
slow-releasedevicesuchasamini-osmoticpumptothesubject.  

45 Thetermsubject"asusedhereinreferstoananimalorhumanbody.  

15 

hereinreferstoagroupthatmayormaynotbefurther
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Thetermfiragonist"asusedhereinreferstothenativeligandofareceptortoanaloguesthereofor 
otherligandthatsimilarly"activate"thereceptorand/ortoapositivemodulatorofthereceptor.  

ANOD2agonistisanycompoundthatfunctionstoactivateNOD2receptor 

ATLR]agonistisanycompoundthatfunctionstoactivateTLR]receptor.  

5 Theterm"therapeuticallyeffectiveamount"asusedhereinreferstothequantityofacompoundof 
FormulaIorapharmaceuticallyacceptablesaltracematediastereomerenantiomeresteror 
prodrugthereofwhichwillelicitthedesiredbiologicalresponseinananimalorhumanbody.  

Theterm"treatment"or"treating asusedhereinincludes(i)preventingapathologicalcondition 
fromoccurring;(ii)inhibitingthepathologicalconditionorarrestingitsdevelopment;(iii)relieving 

10 thepathologicalconditionand/ordiminishingsymptomsassociatedwiththepathologicalcondition.  

"Pharmaceuticalcomposition meansoneormoreactiveingredients andoneormoreinert 
ingredientsaswellasanyproductwhichresultsdirectlyorindirectlyfromcombination, 
complexationoraggregationofanytwoormoreoftheingredientsorfromdissociationofoneor 
moreoftheingredientsorfromothertypesofreactionsorinteractionsofoneormoreofthe 

15 ingredients.Accordinglythepharmaceuticalcompositionsofthepresentinventionencompassany 
compositionmadebyadmixingacompoundofthepresentinventionandapharmaceutically 
acceptableexcipient(pharmaceuticallyacceptablecarrier).  

"Excipient"referstocompoundsadministeredtogetherwiththetherapeuticagentforexample, 
bufferingagentsisotonicitymodifierspreservativestabilizersanti-adsorptionagentsorother 

20 auxiliaryagents.Howeverinsomecasesoneexcipientmayhavedualortriplefunctions.  

Itwillbeappreciatedbythoseskilledintheartthatcertaincompoundsdescribedhereincontainone 
ormorechiralcentres.Accordinglythesecompoundsmayexistinandbeisolatedinopticallyactive 
andracemicforms.Somecompoundsmayexhibitpolymorphism.Polymorphsasreferredherein 
includesbothcrystallineandamorphousforms.Itistobeunderstoodthatthisinvention 

25 encompassesanyracemicopticallyactivepolymorphicorstereoisomericformormixturesthereof, 
ofacompoundoftheinventionwhichpossessestheusefulpropertiesdescribedhereinitbeing 

formbyrecrystallizationtechniquesbysynthesisfromoptically-activestartingmaterialsby 
stereoselectivesynthesisbyenzymaticresolutionbybiotransformationorbychromatographic 

30 separationusingachiralstationaryphase).  

Inadditiontosaltformstheinventionprovidescompoundswhichareinaprodrugform.Prodrugsof 
thecompoundsdescribedhereinarethosecompoundsthatreadilyundergochemicalchangesunder 
physiologicalconditionstoprovidethecompoundsofthepresentinvention.Prodrugsincludefor 
examplecompoundsofthisinventionwhereinhydroxyamineorcarboxygroupsarebondedtoany 

35 groupthatwhenadministeredtoasubjectcleavestoformthehydroxyamineorcarboxygroups.  
Additionallyprodrugscanbeconvertedtothecompoundsofthepresentinventionbychemicalor 
biochemicalmethodsinanexvivoenvironment.Forexampleprodrugscanbeslowlyconvertedto 
thecompoundsofthepresentinventionwhenplacedinatransdermalpatchreservoirwitha 
suitableenzymeorchemicalreagent.Aprodrugmayimprovethephysicalpropertiesoftheparent 

40 drugand/oritmayalsoimproveoveralldrugefficacyforexamplethroughthereductionoftoxicity 
andunwantedeffectsofadrugbycontrollingitsabsorptionbloodlevelsmetabolicdistributionand 
cellularuptake.  

16 

knowninthearthowtoprepareoptically-activeforms(forexamplebyresolutionoftheracemic
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WithinthepresentinventionitistobeunderstoodthatacompoundofFormulaIorasaltthereof 
mayexhibitthephenomenonoftautomerismandthattheformulaedrawingswithinthis 
specificationcanrepresentonlyoneofthepossibletautomericforms.Itistobeunderstoodthatthe 
inventionencompassesanytautomericformwhichpossessestheusefulpropertiesdescribedherein 

5 andisnottobelimitedmerelytoanyonetautomericformutilisedwithintheformulaedrawings.  
Theformulaedrawingswithinthisspecificationcanrepresentonlyoneofthepossibletautomeric 
formsanditistobeunderstoodthatthespecificationencompassesallpossibletautomericformsof 
thecompoundsdrawnnotjustthoseformswhichithasbeenpossibletoshowgraphicallyherein.  

InparticularacompoundofFormulaIaisthetautomerofacompoundofFormulalb.  

NH2  NH2 
H 

N NN N 

N N ________ ILN N I ____________________________________________ I 
(CH2)~ (CH2)~ 

X1 -L-R3  X1 -L-R3 

FormulaIa Formulalb 10 

Generallytautomericstructureshavebeenrepresentedhereinintheenolformasamatterof 
consistencyandconvenience.  

ItisalsotobeunderstoodthatcertaincompoundsofFormulaIandsaltsthereofcanexistinsolvated 
aswellasunsolvatedformssuchasforexamplehydratedforms.Itistobeunderstoodthatthe 

15 inventionencompassesallsuchsolvatedformwhichpossesstheusefulpropertiesdescribedherein.  

Intheformulaedrawingswithinthisspecificationabondtraversinganaromaticringbetweentwo 
carbonatomsmeansthattheattachedgroupmaybelocatedatanyofthepositionsonthearomatic 
ringmadeavailablebyremovalofthehydrogenatomthatisimplicitlythere.Bywayofillustration, 

I
20 (R)5 

represents 

R 

R X 
R R 

R 

Inanotherillustrationstheformula 

x 

(R)4 

25 represents 

1] 

theformula
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R X R 

R R 
R R or R U 

ConjugatesofNOD2andTLR7agonists 

ThefirstaspectofthepresentinventionareconjugatedcompoundsofformulaI: 

NH2 

NN N 

9-OH 

N I 

X1 -L-R3 

5 

FormulaI 

orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
thereofwherein: 

R1~ HhalogenOHSHCF3,C1-C6alkylC3-C10cycloalkylC6-C10arylC5-C9heterocyclylC1-C6 

10 alkoxyC1-C6alkoxyC1-C6alkylCi-C6alkoxy-Ci-C~alkoxyC1-C6alkoxy-(Ci-Csalkyl)S-,(Ct-C6 

alkyl)SO2NH (Ci-C6 alkyl)C(=O)O-, (Ci-C6alkyl)OC(=O)-, (Ci-C6alkyl)C(=O)-, 
(Ci-C6alkyl)C(=O)NH-,RaRbN~orRaRbN(C=O)~,whereinalkylalkoxycycloalkylaryland 
heterocyclylmaybeoptionallysubstituted* 

. R isindependentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2 CF2 , 
15 carboxy, CN, NO2, alkyl, CrC1o cycloalkyl, alkoxy, (Ci-C6 alkyl)C(=O)-, 

(C6-Cioaryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ci-C6 

cycloalkylmaybeoptionallysubstituted* 

RaandRbareindependentlyfromeachotherselectedfromHC 1-C6 alkylC3-C1 0 cycloalkyl, 
20 C6 -C1 0 arylandC5 -C9 heterocyclylorYandRbmaytogetherwiththenitrogenatomforma 

C5 -C6 heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybeoptionally 
substituted;preferablyRaandRbareindependentlyfromeachotherselectedfromHC 3 -C1 0 

a 
cycloalkylC6 -C1 0 arylandC5 -C9 heterocyclylorRandRbmaytogetherwiththenitrogen 
atomformaC 5 -C6 heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybe 

25 optionallysubstituted* 
1~ S 

Isasinglebond,-0-,S-,sNRQsC(0)or-SO2 

RC. HC1-C6alkylorCrC1ocycloalkyl; 

. Lisalinkinggroup; 

. nis0,1,2,3or4~and 
30 R3. aNOD2agonistselectedfromthegroupconsistingof: 

18 

alkyl)C(=O)NH-,(Ci-C 6alkyl)SO2NH-RaRbN~andRaRbN(C=O)~,whereinalkylalkoxyaryland
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x2N H 0 R5 H 0 NJN 

'try H O<Th6 

FormulaII, 

H 0 R H 0 
%~V NN 

Q0~R6 

FormulaIIIor 

H 0 R 0 N N~)L 
Ie~, %~t NN 

H 00 
5 (R% 

Formula , 

wherein: 

. xisasinglebond,-0-,S-,~NRd~,C(=O)-or-SO2 -; 

. RisHC1-C6alkylorC3-C10cycloalkyl; 

10 x3. -(CH=CH)-orcyclopropylene* 

R4. independentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2CF2 , 
carboxy, CN, NO2, C1-C6alkyl, C1-C6 alkoxy, C3-C10 cycloalkyl, (Ci-C6 alkyl)C(=O)-, 
(Ci-C6aryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ct-C6 

alkyl)C(=O)NH-,(Ci-C 6alkyl)SO2NH-ReRfN~andReRfN(C=O)~,whereinalkylalkoxyaryland 
15 cycloalkylmaybeoptionallysubstituted* 

C1 0 arylandC5 -C9 heterocyclylorReandVmaytogetherwiththenitrogenatomformaC 5 -C6 

heterocycle* 

R5. alkyloraspecificsidechainofanaminoacid* 

20 R6~ independentlyforeachoccurrenceselectedfromOHC 1-C1 8alkoxy,(C2-C1 8alkenyl)O 
(C3 -Ciocycloalkyl)O-,(C6 -Cioaryl)O-,(C5 -C9 heterocyclyl)O-and~ whereinalkoxy, 
alkenylcycloalkylarylorheterocyclylmaybeoptionallysubstituted*and 

. RgandRhareindependentlyfromeachotherselectedfromHC 1 -C1 8alkylC2-C1 8alkenylC3

C1 0cycloalkylC6-C1 0arylandC5-C9heterocyclylorR~andRhmaytogetherwiththenitrogen 

25 atomformaC 5-C6heterocyclewhereinalkylalkenylcycloalkylarylandheterocyclylmaybe 
optionallysubstituted.  

InoneembodimentthepresentinventionprovidesasubsetofcompoundsofFormulaIofFormula 
Ic: 

19 

ReandR~areindependentlyfromeachotherselectedfromHC 1-C6alkylC3-C1 0cycloalkylC6 -
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NH2 

NN N 
RI-it-N 

N I 

0 
X1 -L-X2  X H 0 

(P4)4  ~NQ~N - P6 

FormulaIc 

orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
thereofwhereinR',R2 ,KR5 ,R6 ,X',X2 ,X3,Landnareasdefinedpreviously.  

5 InanotherembodimentthepresentinventionprovidesasubsetofcompoundofFormulaIof 
FormulaId: 

NH2 

NN 
EAt

RI N I 

0 H R5 0 H 
N~<ANtNY NA 

P6  0 H 0 
(P4)5 

FormulaId 

orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
10 thereofwhereinR',R2 ,KR5 ,R6 ,X',X3 ,Landnareasdefinedpreviously.  

InanotherembodimentthepresentinventionprovidesasubsetofcompoundofFormulaIof 

NH2 

p1  N P6  H H 

X1L 0 H ~ N'(P4)5 

Formulale 

15 orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
thereofwhereinR',R2 ,R3 ,KR5 ,R6 ,X',X3 ,Landnareasdefinedpreviously.  

Accordingtocertainembodimentsnis1or2.  

Accordingtocertainembodimentsnis1.  

20 

Formulale:
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According to certain embodiments, R' is hydrogen, C1-C6 alkoxy, C1-C6aIkoxy-Ci-C~alkoxy, 
(Ci-C6 alkyl)NHC1-C6alkoxy-(Ci-Caalkyl)NH,(Ct-C6alkyl)S-orCF3.  

According to certain embodiments, R' is hydrogen, C1-C6 alkoxy, C1-C6alkoxy-Ci-C6alkoxy, 
(Ci-C6alkyl)S-orCF3 .  

5 AccordingtocertainembodimentsR'isC 1-C6alkoxyorC1-C6aIkoxy-Ci-C~alkoxy.  

AccordingtocertainembodimentsR'isC 1-C6alkoxy.  

AccordingtocertainembodimentsR'isn-butoxy.  

AccordingtocertainembodimentsR'isC 1 -C6aIkoxy-Ci-C~alkoxy.  

AccordingtocertainembodimentsR'isCH 2O(CH2)20 

10 AccordingtocertainembodimentsR 2 isindependentlyforeachoccurrenceselectedfromHhalogen 
orC1-C6alkyl.  

AccordingtocertainembodimentsR 2 isHineachinstance.  

AccordingtocertainembodimentsX'is-0--NH-or-C(=O)-.  

AccordingtocertainembodimentsX'is-C(=O)-.  

15 AccordingtocertainembodimentsX'isinpawpositionrelativetothe(CH4~group.  

AccordingtocertainembodimentsX 2 is-0--NH-or-C(=O)-.  

AccordingtocertainembodimentsX 2 is-0-.  

AccordingtocertainembodimentsX 2 isinpawpositionrelativetotheX3 group.  

AccordingtocertainembodimentsX 3is-CH=CH-orcyclopropylene.  

AccordingtocertainembodimentsX 3 iscyclopropylene.  

AccordingtocertainembodimentsR4. independentlyforeachinstanceselectedfromhydrogen, 
halogenOHC1-C6alkylandC1-C6alkoxy.  

AccordingtocertainembodimentsR4. independentlyforeachinstanceselectedfromhydrogen, 
25 OHandC1-C6alkoxy.  

AccordingtocertainembodimentsR4. Cl-C6 alkoxyinmewpositionrelativetotheX3groupOHin 
pampositionrelativetotheX3groupandHinotherinstances.  

AccordingtocertainembodimentsR4. methoxyinmewpositionrelativetotheX3groupOHin 
parapositionrelativetotheX3groupandHinotherinstances.  

30 AccordingtocertainembodimentsR4. isopropylinparapositionrelativetothex3groupandHin 
otherinstances.  

AccordingtocertainembodimentsR 4 isHineachinstance.  

21 

20 AccordingtocertainembodimentsX 3is-CH=CH
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AccordingtocertainembodimentsR4. fluoroinmeWpositionrelativetotheX 3 groupfluoroin 
parapositionrelativetotheX3groupandHinotherinstances.  

AccordingtocertainembodimentsR 5 isC1-C6 alkyloraspecificsidechainofanaturalaminoacid.  

AccordingtocertainembodimentsR 5 isC1 -C6 alkylorthespecificsidechainofvalinealanine, 
5 phenylalanineleucineorisoleucine.  

AccordingtocertainembodimentsR 5 isC1 -C6 alkylorthespecificsidechainofvalinealanine, 
leucineorisoleucine.  

AccordingtocertainembodimentsR 5 isC1 -C6alkyl.  

AccordingtocertainembodimentsR 5 isaspecificsidechainofanaturalaminoacid.  

10 AccordingtocertainembodimentsR 5 isthespecificsidechainofvalinealaninephenylalanine, 
leucineorisoleucine.  

AccordingtocertainembodimentsR5. thespecificsidechainofvaline alanineleucineor 
isoleucine.  

AccordingtocertainembodimentsR 5 isthespecificsidechainofvaline.  

15 AccordingtocertainembodimentsR 5 isthespecificsidechainofphenylalanine.  

AccordingtocertainembodimentsR 5 isthespecificsidechainofalanine.  

AccordingtocertainembodimentsR 6 isindependentlyforeachinstanceselectedfromOHNH 2 ,(C2

C18alkenyl)O-,(CrCiocycloalkyl)O-andC1-C18alkoxy.  

AccordingtocertainembodimentsR 6 isindependentlyforeachinstanceselectedfromOHNH 2 ,(C2

20 C10alkenyl)O-,(CrCiocycloalkyl)O-andC1-C10alkoxy.  

AccordingtocertainembodimentsR 6 isindependentlyforeachinstanceselectedfromOHNH 2 ,(C2

C6alkenyl)O-,(C3-Ciocycloalkyl)O-andC1-C6alkoxy.  

cycloalkyl)O-andC1-C18alkoxy.  

25 AccordingtocertainembodimentsR5* independentlyforeachinstanceselectedfromOH,(C 3 -C5 

cycloalkyl)O-andC1-C10alkoxy.  

AccordingtocertainembodimentsR 6 isindependentlyforeachinstanceselectedfromOHandC 1 -C5 

alkoxy.  

AccordingtocertainembodimentsR 6 isindependentlyforeachinstanceselectedfrom(C 3 -C5 

30 cycloalkyl)O-andC1-C5alkoxy.  

AccordingtocertainembodimentsR 5 isindependentlyforeachinstanceselectedfromOHand(C 3-C5 

cycloalkyl)O-.  

AccordingtocertainembodimentsR5. independentlyforeachinstanceselectedfromR5 isOHand 
C1-C10alkoxy.  

22 

AccordingtocertainembodimentsR8isindependentlyforeachinstanceselectedfromOH,(C 3 -Cio
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AccordingtocertainembodimentsR6isindependentlyforeachinstanceselectedfromR 6 isOHand 
cl-csalkoxy.  

AccordingtocertainembodimentsR 6 isOHineachinstance.  

AccordingtocertainembodimentsR 6 isC1 -C6alkoxyineachinstance.  

5 AccordingtocertainembodimentsR 6 isethoxyineachinstance.  

AccordingtocertainembodimentsR 6 is(CrCiocycloalkyl)O-ineachinstance.  

AccordingtocertainembodimentsR 6 is(CrC5cycloalkyl)O-ineachinstance.  

AccordingtocertainembodimentsR 6 is(C5cycloalkyl)O-ineachinstance.  

InsomepreferredembodimentsofFormulaI: 

10 R1~ alkoxyorCi-C6alkoxy-Ci-C6alkoxypreferablyn-butoxyorCH2O(CH2)20S 
. RisHineachinstances 
. nisi; 

1~Is-C(=O)-;preferablyis-C(=O)-inparapositionrelativetothe(CH 2)~group; 
. Lisalinkinggroup; 

15 R3.asdefinedherein.  

InsomepreferredembodimentsR3.aNOD2agonistofFormulaIIwherein: 

. xis-0-,-NH-or-C(=O)-inparapositionrelativetotheX 3 group;preferablyis-0-inpaw 
positionrelativetotheX3group; 

R4. methoxyinmeWpositionrelativetotheX 3 groupandHinotherinstances~ 
20 R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyL-valine~ 

R5. independentlyforeachoccurrenceselectedfromOH NH2, alkoxy,(C2-Cig 
alkenyl)O-,(C3-Ciocycloalkyl)O-,(Cs-Ctoaryl)O-and(C 5-C9heterocyclyl)O-;preferablyR5. OH, 

S 5.  
- morepreferablyR isOHC1 -C5 alkoxyor(CrCs cl-ciaalkoxyor(CrCiocycloalkyl)O 

5 5.  

25 InotherpreferredembodimentsR3. aNOD2agonistofFormulaIllorwherein: 

R4. methoxyinmewpositionrelativetotheX3groupOHinpawpositionrelativetotheX 3 

groupandHinotherinstances~ 
R5.thesidechainofL-valineL-alanineorL-phenylalaninepreferablyL-valine~ 
R5. OH NH2, alkoxy,(C2-Cigalkenyl)O-,(C3-Ciocycloalkyl)O-,(Cs-Ctoaryl)O-and 

30 (C5-C9heterocyclyl)O-;preferablyR5. OHorC1-C1 8alkoxy;morepreferablyR5 isOHorC1-Cs 
alkoxy;evenmorepreferablyR5isC1-Csalkoxy.  

InotherpreferredembodimentsR3. aNOD2agonistofFormulaIllorwherein: 

R4. fluoroinmewpositionrelativetotheX 3 groupfluoroinpawpositionrelativetotheX 3 

groupandHinotherinstances~ 
35 R5.thesidechainofL-valineL-alanineorL-phenylalaninepreferablyL-valine~ 

R5. OH NH2, alkoxy,(C2-Cigalkenyl)O-,(C3-Ciocycloalkyl)O-,(Cs-Cioaryl)O-and 
(C5-C9heterocyclyl)O-;preferablyRS. OHorC1-C1 8alkoxy;morepreferablyR5 isOHorC1-Cs 
alkoxy;evenmorepreferablyR5isC1-Csalkoxy.  

23 

cycioai~yiju- evenmorepreferablyRisC 1-Csalkoxyor(C5cycloalkyl)O
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InotherpreferredembodimentsR3* aNOD2agonistofFormulaIIIorwherein: 

R4. isopropylinpcirapositionrelativetotheX3 groupandHinotherinstances* 
R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyLmvaline* 
RS. OH NH2, alkoxy,(CrCisalkenyl)O-,(CrCiocycloalkyl)O-,(Cs-Ctoaryl)O-and 

5 (C5-C9heterocyclyl)O-;preferablyR6~ OHorC1-C1 8alkoxy;morepreferablyR6isOHorC1 -C6 

alkoxy;evenmorepreferablyR6 isC1 -C6alkoxy.  

InotherpreferredembodimentsR3. aNOD2agonistofFormulaIllorwherein: 

R4. Hineachinstance* 
R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyLmvaline* 

10 RS. OH NH2, alkoxy,(C2-Cigalkenyl)O-,(CrCiocycloalkyl)O-,(C5-Cioaryl)O-and 
(C5-C9heterocyclyl)O-;preferablyRS. OHorC1-C1 8alkoxy;morepreferablyR5isOHorC1 -C5 

alkoxy;evenmorepreferablyR5isC1 -C5alkoxy.  

InotherpreferredembodimentsR3. aNOD2agonistofFormulaIVwherein: 

R4. methoxyinmewpositionrelativetothex3groupOHinpawpositionrelativetotheX 3 

15 groupandHinotherinstances* 
R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyLmvaline* 
RS. OH NH2, alkoxy,(C2-Cigalkenyl)O-,(CrCiocycloalkyl)O-,(C5-Cioaryl)O-and 
(C5-C9heterocyclyl)O-;preferablyRS. OHorC1-C1 8alkoxy;morepreferablyR5isOHorC1 -C5 

alkoxy;evenmorepreferablyR5isC1 -C5alkoxy.  

20 InotherpreferredembodimentsR3. aNOD2agonistofFormulaIVwherein: 

R4. fluoroinmeWpositionrelativetotheX 3 groupfluoroinparapositionrelativetotheX 3 

groupandHinotherinstances* 
R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyLmvaline* 
RS. OH NH2, alkoxy,(C2 -C18alkenyl)O-,(CrCiocycloalkyl)O-,(C5-Cioaryl)O-and 

25 (C5-C9heterocyclyl)O-;preferablyRS. OHorC1-C1 8alkoxy;morepreferablyR5isOHorC1 -C5 

InotherpreferredembodimentsR3. aNOD2agonistofFormulaIVwherein: 

R4. isopropylinparapositionrelativetotheX3 groupandHinotherinstances* 
R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyLmvaline* 

30 RS. OH NH2, alkoxy,(C2-Cisalkenyl)O-,(CrCiocycloalkyl)O-,(C5-Cioaryl)O-and 
(C5-C9heterocyclyl)O-;preferablyR5. OHorC1-C1 8alkoxy;morepreferablyR5isOHorC1 -C5 

alkoxy;evenmorepreferablyR5isC1-C5alkoxy.  

InotherpreferredembodimentsR3. aNOD2agonistofFormulaIVwherein: 

R4. Hineachinstance* 
35 R5. thesidechainofL-valineL-alanineorL-phenylalaninepreferablyLmvaline* 

R5. OH NH2, alkoxy,(C2-Cigalkenyl)O-,(CrCiocycloalkyl)O-,(C5-Cioaryl)O-and 
(C5-C9heterocyclyl)O-;preferablyRS. OHorC1-C1 8alkoxy;morepreferablyR5isOHorC1 -C5 

alkoxy;evenmorepreferablyR5isC1-C5alkoxy.  

PreferredcompoundsofFormulaIareselectedfromthegroupof: 

24 

alkoxy;evenmorepreferablyR5isC1-C5alkoxy.
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NH2 

NN 4-OH 0 N H 0 N 

0 H 0 H 0 
N~)kN 

0 H OQ#%Q-N% 

Diethyl ((E)-3-(4-((6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzamido)hexanoyl)
oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-gIutamate, 

H2N 

N0  N/N 

H0~. H 0 H H0~'N 

N~AN N~ H 
0 H 

0 

5 Ethyl N5-(2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzamido)ethoxy)ethyl)-N2
((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutammate, 

H2N 

N/N 
I HOZN N 

H0~. H H H 

N~%N N~N N 
0 H H 0 

0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3-(4
hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11

H2N 

N/N 
HOZN N0 

H H H 
NQt~N N~~r)kN~N 

0 H H 0 
0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((S)-2-(2-((E)-3-(4
isopropylphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 

25 

10 diazahexadecan-16-oate,
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H2N 

N/N 
I 

HOZN N 

F 0 H 
H 0 

F N N r~N 0 H H 0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3-(3,4
difluorophenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 

H2N 

N/N 
HOZ 

N 
H H H 

F N N N N N 
H H 0 

5 F 

Ethyl (15R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((2S)-2-(2-(2-(3,4
difluorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8
dioxa-2,11-diazahexadecan-16-oate 

I 

H2N 

N/N %WQ 
I 

HOZN N 
H0~. H H H 

N~)kN N 
0 H 0 H 0 

10 Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-13-((S)-2-(2-((E)-3-(4
hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 

H2N 

N/N 
H0~N N0 

A H H H 
N N~O~rOr~.N 

0 H Q H 0 

0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-13-((S)-2-(2
15 cinnamamidoacetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11-diazahexadecan-16-oate, 

26 

0 Q~Nh
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H2N 

N/N 
-4 HO N N0 

H H H 
F N~XN N 

H 0 H 0 
F 

0 

Ethyl (13R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-13-((2S)-2-(2-(2-(3,4
difluorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8
dioxa-2,11-diazahexadecan-16-oate 

) 

NH2 

N~ N 

0 N H H 0 Nr0%r~%h0~%%r0%~a%%rN NH 

0 0 -p 0 0 I H H N -'V N 
0 H ~ 

4 

Diethyl((E)-3-(4-(1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,1]-dioxo-6,9,12
trioxa-2,16-diazaicosan-20-amido)phenyl)acryloyl)glycyl-L-valyl-D-glutamate, 

NH2 

NN N 0 N )-OH 
H H 
N~N 

-'V 0 0 I H 0 0 
~yN%>~N N 

- 0 0 H 

4 

10 dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D

glutamate, 

NH2 

NN N 

0 N )-OH 
H H 
N~N 

0 
0 0 -'V 0 

N1  H ~ 
~A~N%~AN N 

0 H 0 ~~Nh 

4 Diethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,lY-dioxo
6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-alanyl-D-glutamate 

2] 

Dicyclopentyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,1]-
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NH2 

NN N 
I 0 N N H H 

N~N 
0 0 0~r 0 

N1 

~s~NQkN N 
0 H 0 ~m Nh 

Diethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,lY-dioxo
6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-phenylalanyl-D
glutamateand 

NH2 

NN N 

0 N )-OH 
H H 
N~N 

0 0 ~ 0 
N 1  H 0 N Q~~Nh 

0 H 
0 

5 

1-benzyl 5-ethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,1]
dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D
glutamate.  

10 UnkingGroup 

IncertainembodimentsoftheinventionLisalinkinggroupthatfunctionstocovalentlyconnecta 
TLRYagonistofformula 

NN 

FIAN NI 

XI 

toaNOD2agonistselectedfromthegroupof 

X2 N H 0 R5 H 0F?6 

0 H 

15 (P4)4 

0 P5  0 
H 

NX N N 
I~r 0 H 

(P4)5  or 

28 

NH2
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H 0 R 0 
Ii~r ~ NN 

(R% 0 H 
whereinR',R2 ,R3,KR5,RX',X2 ,X3andnareasdefinedpreviously.  

ThespecificcompositionofthelinkinggroupLisnotcriticalprovidedtheresultingconjugateretains 
theusefulbiologicalpropertiesdescribedherein.Linkertypeandlengthcanbereadilyoptimizedin 

5 thecontextoftheothersubstituentsintheconjugatedcompoundbyusingtheassaysprovidedin 
EXAMPLE17.Theselectionofalinkercomponentisbasedonitsdocumentedpropertiesof 
biocompatibilityandsolubilityinaqueousandorganicmedia.  

AccordingtocertainembodimentsthelinkerLisanon-peptidicpolymericlinker.Non-limiting 
examplesofsuitablenon-peptidicpolymericlinkersincludepolyalkyleneoxides(e.g.polyethylene 

10 glycolpolypropyleneglycolandthelike),polyvinylalcoholpolyvinylpyrrolidoneandthelikeas 
wellasderivativeandcopolymersthereof.  

AccordingtocertainembodimentsthelinkerLcomprisesapolyethyleneglycol(PEG)chain.  
Accordingtocertainembodimentsthepolyethyleneglycolchaincomprisesfrom2to100,suchas2 
to50, repeatingethyleneglycolunits.Accordingtocertainembodimentsthepolyethyleneglycol 

15 chaincomprises2,3,4,5,6,7,8,9or10repeatingethyleneglycolunits.Accordingtocertain 
embodimentsoneorbothterminalhydroxygroupsonthepolyethyleneglycolchainmaybe 
substitutedwithgroupsselectedfromaminethiolazidecarboxyhydroxylN-hydroxysuccinimide 
andmaleimide.  

AccordingtocertainembodimentsthelinkerLisnon-polymericaliphaticlinkercomprisingofa 
20 divalentlinearorbranchedstraightorcyclicsaturatedorunsaturatedhydrocarbonchainhaving 

from2to100carbonatomswhereinthecarbonatomsareoptionallyreplacedbyagroupselected 
from-0-,-S--NH-,-C(=O)-,-OC(=O)-,-N(Ci-C 6alkyl)-,-NHC(=O)-,-N(Ci-C6alkyl)C(=O)-,-S(=O)-or
S(=O)2 -andwhereinthechainisoptionallysubstitutedoncarbonwithoneormore(e.g.1,2,3or4) 
substituents.Thenon-polymericaliphaticlinkersaretypicallyderivedfromanaliphaticcompound 

NOD2agonistmoieties(e.g.carboxyNH 2,OHandthelike).  

AccordingtocertainembodimentsthelinkerLisadivalentradicalformedfromanaminoacid.  
AccordingtocertainembodimentsthelinkerLisadivalentradicalformedfromanaturalaminoacid 
andstereoisomersthereof.  

30 AccordingtocertainembodimentsthelinkerLisadivalentradicalformedfromapeptide.According 
tocertainembodimentsthepeptideincludesnaturallyoccurringaminoacidsandstereoisomers 
thereof.Accordingtocertainembodimentsthepeptideisformedonlyfromnaturallyoccurring 
aminoacidsandstereoisomersthereof.AccordingtocertainembodimentsthelinkerLisa 
polyprolinelinker.AccordingtocertainembodimentsthelinkerLisapolyglycinelinker.  

35 AccordingtocertainembodimentsthelinkerLis-NH-(CH 2)5-C(=O) 

AccordingtocertainembodimentsthelinkerLis-NH-(CH 2)2-O-(CH2)2-NH-.  

AccordingtocertainembodimentsthelinkerLis-NH-(CH 2)2-O-(CH2)2-O-(CH2)2-NH 

AccordingtocertainembodimentsthelinkerLis-NH-(CH 2)3-O-(CH2)2-O-(CH42-O-(CH2)3-NH-C(=O)
(CH2)2-C(=O).  

29 

25 havingatleasttwofunctionalgroupscapableofreactingwithfunctionalgroupsontheTLR]and
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Therapeuticapplications 

ConjugatedcompoundsofthepresentinventionareTLR]andNOD2agonists.Thuscompoundsof 
FormulaIorpharmaceuticallyacceptablesaltsracematesdiastereomersenantiomersestersor 

5 prodrugsthereofareusefulinthetreatmentofconditionsforwhichagonismofTLRYandNOD2is 
beneficial.  

ImmuneresponsesgeneratedbysimultaneousactivationofbothTLRYandNOD2leadtothe 
productionandactivationofpro-inflammatorycytokines.Thus, inoneaspect, conjugated 
compoundsoftheinventionareusefulforthetreatmentofviralbacterialfungalandprotozoal 

10 infectionstumorsorcancersandimmunologicaldiseases.  

Accordingtocertainembodimentsacompoundoftheinventionisusefulforthetreatmentofa 
viralbacterialfungalorprotozoalinfection.Accordingtocertainembodimentsacompoundofthe 
inventionisusefulforthetreatmentofaviralinfection.Accordingtocertainembodimentsa 
compoundoftheinventionisusefulforthetreatmentofabacterialinfection.Accordingtocertain 

15 embodimentsacompoundoftheinventionisusefulforthetreatmentofafungalinfection.  
Accordingtocertainembodimentsacompoundoftheinventionisusefulforthetreatmentofa 
protozoalinfection.  

Accordingtocertainembodimentsacompoundoftheinventionisusefulforthetreatmentof 
cancer.  

20 Accordingtocertainembodimentsacompoundoftheinventionisusefulforthetreatmentofan 
immunologicaldisease.  

Inanotheraspecttheconjugatedcompoundsoftheinventionareusefulasvaccineadjuvants.  
AccordinglythisspecificationdisclosesacompoundofFormulaIorapharmaceuticallyacceptable 
saltracematediastereomerenantiomeresterorprodrugthereofforuseinmedicineforimmune 

25 modulationforthetreatmentofadisease.  

administeredtoasubjectsuchasahumanpatientinavarietyofformsadaptedtothechosenroute 
administration, ie.orallyorparenterallybyintravenousintramusculartopicalorsubcutaneous 
routes.PharmaceuticalcompositionscomprisingacompoundofFormulaImaybepreparedusing 

30 techniquesandmethodsknowntothoseskilledintheart.Someofthemethodscommonlyusedin 
theartaredescribedinRemingtonsTheScienceandPracticeofPharmacy.  

Accordinglyoneaspectoftheinventionisdirectedtopharmaceuticalcompositionscomprisinga 
compoundofFormulaIandoneormorepharmaceuticallyacceptableexcipients.Forexamplethe 
conjugatedcompoundsoftheinventioncanbeformulatedforparenteraladministrationsuchas 

35 intravenousadministrationoradministrationintoabodycavityorlumenofanorgan.Formulations 
forinjectionwillcommonlycompriseasolutionoftheconjugatedcompoundoftheinvention 
dissolvedinapharmaceuticallyacceptablecarrier.Amongtheacceptablevehiclesandsolventsthat 
canbeemployedarewaterandRinger'ssolution.Inadditionsterilefixedoilscanconventionallybe 
employedasasolventorsuspendingmedium.Forthispurposeanyblandfixedoilcanbeemployed 

40 includingsyntheticmonoglyceridesordiglycerides.Inadditionfattyacidssuchasoleicacidcan 
likewisebeusedinthepreparationofinjectables.Thesesolutionsaresterileandgenerallyfreeof 
undesirablematter.Theseformulationscanbesterilizedbyconventionalwellknownsterilization 
techniques.Theformulationscancontainpharmaceuticallyacceptableauxiliarysubstancesas 

30 

Compoundsofthepresentinventioncanbeformulatedaspharmaceuticalcompositionsand
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requiredtoapproximatephysiologicalconditionssuchaspHadjustingandbufferingagentstoxicity 
adjustingagentse.g.,sodiumacetatesodiumchloridepotassiumchloridecalciumchloridesodium 
lactateandthelike.  

Thesecompositionscanalsobeusedasvaccineadjuvants.Thusanotheraspectofthepresent 
5 inventionisavaccinecomprisingtheconjugatedcompoundoftheinvention.  

UsedasvaccineadjuvantsthecompoundsofFormulaIandpharmaceuticalcompositionsthereof 
canbeadministeredatthesametimeandbythesamemethodastheantigen(viralbacterial, 
parasiticantigenandthelike)againstwhichitisdesiredtoincreasethecellimmunityreactions(type 
IVhypersensitivity)ortheproductionofcirculatingorlocalantibodiesintheimmunizedsubject.  

10 Compoundsofthepresentinventionmayalsobeadministeredintheformofliposomes.Asisknown 
intheartliposomesaregenerallyderivedfromphospholipidsorotherlipidsubstances.Liposomes 
areformedbymono-ormultilamellarhydratedliquidcrystalsthataredispersedinanaqueous 
medium.Anynon-toxicphysiologicallyacceptableandmetabolizablelipidcapableofforming 
liposomescanbeused.Thepresentcompositionsinlipidformcancontain inadditiontoa 

15 compoundofthepresentinventionstabilizerspreservativesexcipientsandthelike.Typicallipids 
arethephospholipidandphosphatidylcholinebothnaturalandsynthetic.Methodsofforming 
liposomesareknownintheartandaredescribedinPrescott'sMethodsinCellBiologywhichis 
incorporatedhereinbyreference.  

Process 

20 Anotheraspectofthepresentinventionistheprocessforthemanufactureofcompoundsof 
FormulaIorapharmaceuticallyacceptablesaltthereof.  

Ifnotcommerciallyavailablethenecessarystartingmaterialsfortheproceduressuchasthose 
describedbelowmaybemadebyprocedureswhichareselectedfromstandardorganicchemistry 
techniquestechniqueswhichareanalogoustothesynthesisofknowsstructurallysimilar 

25 compoundsortechniqueswhichareanalogoustotheproceduresdescribedintheexamples.  

Itwill alsobeappreciatedthatinsomeofthereactionsmentioned herein itmaybe 

necessaryordesirableareknowntothoseskilledintheartasaresuitablemethodsforsuch 
protection.  

30 Exampleofasuitableprotectinggroupforahydroxygroupisforexampleanacylgroupfor 
exampleanalkanoylgroupsuchasacetylanaroylgroupforexamplebenzoylasilylgroupsuchas 
trimethylsilyloranarylmethylgroupforexamplebenzyl.Thedeprotectionconditionsfortheabove 
protectinggroupswillnecessarilyvarywiththechoiceofprotectinggroup.Thusforexampleanacyl 
groupsuchasanalkanoloranaroylgroupmayberemovedforexamplebyhydrolysiswitha 

35 suitablebasesuchasanalkalimetalhydroxideforexamplelithiumofsodiumhydroxide.  
Alternativelyasilylgroupsuchastrimethylsilylmayberemovedforexamplebyfluorideorby 
aqueousacid;oranarylmethylgroupsuchasabenzylgroupmayberemovedforexampleby 
hydrogenationinthepresenceofcatalystsuchaspalladium-on-carbon.  

Asuitableprotectinggroupforanaminogroupisforexampleanyacylgroupforexamplean 
40 alkanoylgroupsuchasacetyl, an alkoxycarbonylgroupforexamplea methoxycarbonyl, 

ethoxycarbonyl or t-butoxycarbonyl group, an arylmethoxycarbonyl group, for example 
benzyloxycarbonyloranaroylgroupforexamplebenzoyl.Thedeprotectionconditionsforthe 
aboveprotectinggroupsnecessarilyvarywiththechoiceof 4 

protectinggroup.Thusforexamplean 
31 

necessary/desirabletoprotectanysensitivegroupsincompounds.Theinstanceswhereprotectionis
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acylgroupsuchasanalkanoyloralkoxycarbonylgrouporanaroylgroupmayberemovedfor 
examplebyhydrolysiswithasuitablebasesuchasanalkalimetalhydroxideforexamplelithiumor 
sodiumhydroxide.Alternativelyanacylgroupsuchasat-butoxycarbonylgroupmayberemovedfor 
examplebytreatmentwithasuitableacidsuchashydrochloricsulphuricphosphoricor 

5 trifluoroaceticacidandanarylmethoxycarbonylgroupsuchasabenzyloxycarbonylgroupmaybe 
removedforexamplebyhydrogenationoveracatalystsuchaspalladium-on-carbonorby 
treatmentwithaLewisacidforexampleborontris(trifluoroacetate).Asuitablealternative 
protectinggroupforaprimaryaminogroupisforexampleaphthalogenylgroupwhichmaybe 
removed bytreatmentwith an alkylamine forexample dimethylaminopropylamine or 2

10 hydroxyethylamineorwithhydrazine.  

Exampleofasuitableprotectinggroupforacarboxygroupisforexampleanalkylgroupfor 
exampleamethylethylort-butylgrouporanarylgroupforexampleabenzylgroup.The 
deprotectionconditionsfortheaboveprotectinggroupsnecessarilyvarywiththechoiceof 
protectinggroup.Thusforexampleanalkygroupsuchasamethylorethylgroupmayberemoved 

15 forexamplebyhydrolysiswithasuitablebasesuchasanalkalimetalhydroxideforexamplelithium 
orsodiumhydroxide.Alternativelyanalkylgroupsuchasat-butylgroupmayberemovedfor 
examplebytreatmentwithasuitableacidsuchashydrochloricsulphuricphosphoricor 
trifluoroaceticacid.Anarylgroupsuchasabenzylgroupmayberemovedforexampleby 
hydrogenationoveracatalystsuchaspalladium-on-carbon.  

20 Othersuitableprotectinggroupswellknowntothoseskilledintheartcanbefoundin"Protective 
GroupsinOrganicSynthesis",3 rdEd.byGreeneandWuts(JohnWileyandSons,1999),incorporated 

hereinbyreference.  

Theprotectinggroupsmayberemovedatanyconvenientstageinthesynthesisusingconventional 
techniqueswellknowninthechemicalartortheymayberemovedduringalaterreactionstepor 

25 work-up.  

ThusthepresentinventionalsoprovidesthatthecompoundsoftheFormulaIandpharmaceutically 
acceptablesaltsthereofcanbepreparedbyaprocesscomprisingreactingacompoundofFormulaV: 

NN 

PIAN NI 

X1 H 

FormulaV 

30 whereinR',R2 ,X'andnareasdefinedpreviously, 

withacompoundofFormulaVI: 

H-L P3 

Formula 1 

whereinR3 andLareasdefinedpreviously; 

32 

NH2
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oracompoundofFormulaVII: 

NH2 

NN 

RIAN NI(CH2)~ 

X1 -L-H 

FormulaVII 

whereinR',R2 ,X',Landnareasdefinedpreviously, 

5 withacompoundofFormulaVIII: 

H-X2  H 0 R5 H 0 
NQt~HSr

-p ~ir N N~C~AR6 

(R%4  O0~R6 

FormulaVIII, 

FormulaIX: 

0 

N ~3 H 0 ~N~AN - OH 0 H QO~R6 

10 FormulaIX 

H 0 R 0 
I~r %~9 NN 

OH 

FormulaX, 

whereinKR5 ,R6,X2 andX3areasdefinedpreviously; 

15 andoptionallythereaftercarryingoutoneormoreofthefollowingprocedures: 

. removinganyprotectinggroups, 

. formingapharmaceuticallyacceptablesalt 

. convertingacompoundofFormulaIintoanothercompoundofFormulaI.  

ProvidedbytheseprocessesareconjugatedcompoundsofFormulaXlandpharmaceutically 
20 acceptablesaltsthereof: 

33 

orFormulaX:
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NH2 

NN N 
RI-IL- N 

N I 

0 
X1-L-X2  X H ~ 

~N~AN 
0 H 

Formula , 

FormulaXII: 

NH2 

NN 
-it

R1  N I 

0 H R 5 0 H 
'-V P6 N%<kNtNY N 

0 H 0 

(P4)5 

5 FormulaXII 

orFormulaXIII: 

NH2 

p1  N P6  H P~ H 

%~ANtN 

X1 L 0 H ~ N' 

FormulaXIII, 

whereinR',R2 ,RtR5 ,R6 ,XLX2 ,X3 ,Landnareasdefinedpreviously.  

34 

(P4)5
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Examples 

METHODSOFSYNTHESIS 

Thepresentinventionisfurtherexemplifiedbutnotlimitedbythefollowingexamplesthatillustrate 
thepreparationofcompoundsofFormulaI.Theuseoftheseandotherexamplesanywhereinthe 

5 specificationisillustrativeonlyandinnowaylimitsthescopeandmeaningoftheinventionorof 

anyexemplifiedform.Likewisetheinventionisnotlimitedtoanyparticularpreferredembodiments 
describedherein.Indeedmanymodificationsandvariationsoftheinventionmaybeapparentto 
thoseskilledintheartuponreadingthisspecificationandcanbemadewithoutdepartingfromits 
spiritandscope.Theinventionisthereforetobelimitedonlybythetermsoftheappendedclaims, 

10 alongwiththefullscopeofequivalentstowhichtheclaimsareentitled.  

Unlessotherwisestated: 

. evaporationwascarriedoutbyrotaryevaporationinvacuoandwork-upprocedureswere 
carriedoutafterremovalofresidualsolidsafterfiltration* 

. operationsweregenerallycarriedoutatambienttemperaturethatistypicallybetween18 
15 and260 Candwithoutexclusionofairunlessotherwisestatedorapersonskilledintheart 

wouldotherwiseworkunderaninertatmosphere; 

. flashcolumnchromatographywasusedtopurifycompoundsandwasperformedonMerck 
SilicaGel60unlessotherwisestated; 

. yieldsaregivenforillustrationonlyandarenotnecessarilythemaximumattainable* 

20 thestructureoftheend-productswasgenerallyconfirmedbyNMRandmassspectral 
techniques;protonNMRspectraisquotedandwasdeterminedusingaBrukerAvanceIll400 

MHzspectrometeroperatingatfieldstrengthof400MHz.Chemicalshiftsarereportedin 
partpermilliondownfieldfromtetramethylsilaneasaninternalstandardandpeak 
multiplicitiesareshownthus:ssinglet;brsbroadsinglet;ddoublet;ttriplet;qquartet;m, 

25 multiple 

ManchesterUK)andExactivePlusOrbitrapmassspectrometer(ThermoFisherScientific, 
WalthamMassachusettsUSA) 

. eachintermediatewasgenerallypurifiedtothestandardrequiredforthesubsequentstage 
30 andwascharacterizedinsufficientdetailtoconfirmthattheassignedstructurewascorrect; 

puritywasassessedbyhighpressureliquidchromatographythinlayerchromatographyor 
NMRandidentitywasdeterminedbymassspectrometryandNMRspectroscopyas 
appropriate.  

Abbreviations 

35 Asusedhereinthesymbolsandconventionsareconsistentwiththoseusedinthecontemporary 
scientificliterature.Specificallythefollowingabbreviationsareusedinthetext: 

Boc2Ofordi-tert-butyldecarbonate*CDCI 3 fordeuteratedchloroform*COMUfor(1-cyano-2-ethoxy
4 2-oxoethylidenaminooxy)dimethylamino-morpholino-carbeniumhexafluorophosphate;DCCforNN'

dicyclohexylcarbodiimide*DCMfordichloromethane*DlPEAforNNmdiisopropylethylamine*DMAP 
40 for4mdimethylaminopyridine*DMFfordimethylformamide*DMSOfordimethylsulfoxide*DMSO-d 6 

for deuterated dimethyl sulfoxide* EDC for N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide 

35 

. massspectrawereobtainedusingaQTOFPremiermassspectrometer(MicromassWaters,
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hydrochloride;eqforequivalent;gforgram;HATUfor1-[bis(dimethylamino)methylene]-1H-1,2,3
triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate* HCI for hydrochloric acid* HOBt for 
hydroxybenzotriazole;K2C03 forpotassiumcarbonate*LPSforlipopolysaccharides;mLformilliliter* 
mmolformillimole;NaHCO 3 forsodiumhydrogencarbonate*NaGHforsodiumhydroxide*Na 2SO4 

5 forsodiumsulphate;Na2 S2O3forsodiumthiosulfate*NH4 CIforammoniumchloride;NMRfornuclear 
magneticresonance;PBSforphosphatebufferedsaline;RPMforrevolutionsperminute;rtforroom 
temperature;TEAfortriethylamine;TFAfortrifluoroaceticacid 

EXAMPLE1:CompoundSG8 

10 Intermediate1.  

0 

0 N COCH 
H 

(tert-Butoxycarbonyl)-L-valine:L-valine(3.515g,30mmol,1eq)wasdissolvedinwater(10mL)and 
iMaqueousNaOH(36mL).Boc 2 O(8.512g,39mmol,1.3eq)wasdissolvedindioxane(30mL)and 
addeddropwisetotheice-chilledstirringsolutionofL-valine.Theresultingmixturewasstirredatrt 

15 for20h.Afterevaporatingdioxaneinvacuothemixturewaswashedwithdiethylether.After 
acidifyingthemixturewithaiMHCIsolutionitwasextractedthreetimeswithethylacetate(50mL).  
ThecombinedorganicphasesweredriedoverNa 2 SO4 andconcentratedinvacuotoaffordthe 
subjectcompoundasacolourlessoil(6.518gyield100%).'HNMR(400MHzDM50-cl 5 )512.46(s, 
1H),6.94(d,1H),3.82- 3.75(in,1H),2.06- 1.94(in,1H),1.39(s,9H),0.87(t,6H).  

20 Intermediate2 

0 

tk 0 N'ThOOH 
H 

(tert-Butoxycarbonyl)glycine:Glycine(2.252g,30mmol,1eq)wasdissolvedinwater(10mL)and 
addeddropwisetotheice-chilledstirringsolutionof 4 

glycine.Theresultingmixturewasstirredatrt 
25 for20h.Afterevaporatingdioxaneinvacuothemixturewaswashedwithdiethylether.After 

acidifyingthemixturewithaiMHCIsolutionitwasextractedthreetimeswithethylacetate(50mL).  
ThecombinedorganicphasesweredriedoverNa 2 SO4 andconcentratedinvacuotoaffordthe 
subjectcompoundasacolourlessoil(5.255gyield100%).'HNMR(400MHzDM50-cl 5 )512.46(s, 
1H),7.08(t,1H),3.59- 3.56(in,2H),1.38(s,9H).  

30 Intermediate3 

0 

H 2 N~r~%r~ 

DiethylD-glutamate:Toanice-chilledstirringsuspensionofD-glutamicacid(2.943g,20mmol,1eq) 

inabsoluteethanol(40mL)wasaddedthionylchloride(3.20mL,44mmol,2.2eq).Theresulting 
mixturewasrefluxedwithstirringfor20h.Afterconcentratingthemixture.9 vacuotheresiduewas 

35 precipitatedindiethylether.Diethyletherwasevaporatedinvacuotoaffordthesubjectcompound 

36 

iMaqueousNaGH(36mL).Boc 2 O(8.512g,39mmol,1.3eq)wasdissolvedindioxane(30mL)and



WO2022/084417 PCT/EP20211079141 

asawhitecrystallinepowder(4794gyield100%),whichwasusedinthenextstepwithoutany 
furtherpurification.  

Intermediate 

0 H 0 
0 N 

H 00#%Qe$WN 

5 Diethyl(tert-butoxycarbonyl)-L-valyl-D-glutamate:Toanice-chilledstirringsolutionofIntermediate 

1(1.673g,77mmol,1.1eq)inethylacetate(50mL)wereaddedHOBt(1.040g,77mmol,1.1eq) 
andDCC(1.589g,7.7mmol,1.1eq).Afterstirringfor30minutesIntermediate3(1.678gImmol,1 
eq),TEA(2.44mL,17.5mmol,2.5eq)andDMAP(catalyticamount)wereaddedandtheresulting 

mixturewasstirredatrtfor22hafterwhichhexane(20mL)wasadded.Themixturewasfiltered 
10 andwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 solution(2x50mL)andbrine(50 

mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuotoaffordthe 
subjectcompoundasanoff-whitecrystallinesolid(2.45]gyield:87%),whichwasusedinthenext 
stepwithoutanyfurtherpurification.  

Intermediate 

H 0 0 40yN%~ANN 
0 H 0Q#%Q~r%%% 

15 

Diethyl(tert-butoxycarbonyl)glycyl-L-valyl-D-glutamate:Intermediate4(2.424g,6.02mmol)was 

addedtoanice-chilledstirredmixtureofTFAandDCM(1/5,24mL),andthemixturewasallowedto 
warmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresiduewas 
coevaporatedthreetimeswithdiethylether.ConcurrentlyHOBt(0.894g,6.62mmol,1.1eq),DCC 

20 (1.366g,6.62mmol,1.1eq)andDMAP(catalyticamount)wereaddedtoanice-chilledstirring 

solutionofthedeprotectedIntermediate4inethylacetate(20mL)andTEA(4.3mL,30.1mmol,5 
eq)wasaddedandtheresultingmixturewasstirredatrtfor18h.Hexane(20mL)wasaddedafter 
whichthemixturewasfilteredandwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 

25 solution(2x50mL)andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 and 
concentratedinvacuotoaffordthesubjectcompoundasanoff-whitecrystallinesolid(2.06gyield: 
75%).'HNMR(400MHzDMSO-d 6 )58.41(d,1H),7.58(d,1H),7.03(t,1H),4.28- 4.23(in,2H), 
4.11- 4.01(in,4H),3.58(d,2H),2.36(t,2H),2.04- 1.92(in,2H),1.87- 1.78(in,1H),1.39(s,9H), 
1.20- 1.16(in,6H),0.86- 0.81(inGH).  

30 Compound6 

SG8 

N0 

HOA H 0 H 0 

NV~AN Nv~%%%S0r%%% 

0 H 

0 
3] 

solutionofIntermediate2(1.16g,6.62mmol,1.1eq)inethylacetate(30mL).After30minutesa
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Diethyl((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutamate:Intermediate5 

(0.919g,2mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/5,12mL),and 

themixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedin 
vacuo.TheresiduewascoevaporatedthreetimeswithdiethyletheranddissolvedinDMF(6mL).  

5 AftercoolingthesolutioniniceTEA(1.4mL,10mmol,5eq),trans-ferulicacid(0.427g,2.2mmol, 
1.1eq),HOBt(0.297g,2.2mmol,1.1eq),DMAP(catalyticamount)andEDC(0.422g,2.2mmol,1.1 
eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixturewasdiluted 

withethylacetate(60mL)andwashedwitha1MHCIsolution(2x30mL),saturatedNaHCO 3 

solution(2x30mL)andbrine(30mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 and 
10 concentratedinvacuotoaffordthesubjectcompoundasanorangesolid(0.804gyield:75%).'H 

NMR(400MHzDMSO-d 6)69.46(s,1H),8.39(d,1H),8.20(t,1H),7.90(d,1H),7.33(d,1H),7.14(s, 
1H),7.00(d,1H),679(d,1H),6.56(d,1H),4.28- 4.22(in,2H),4.10- 3.99(in,4H),3.88(d,2H),3.81 
(s,3H),2.35(t,2H),2.04- 1.92(in,2H),1.88- 1.79(in,1H),1.19- 1.13(in,6H),0.85(t,6H).  

EXAMPLE2:CompoundSG43 

15 Intermediate7 

NH2 

N~ N 

ClAN N 

4-((6-amino-2-chloro-9H-purin-9-yI)methyl)benzonitrile:2-chloroadenine(1.017g,6mmol,1.0eq), 
potassiumcarbonate(2.579g,18.66mmol3.11eq)and4-(bromomethyl)benzonitrile(1.625g,8.29 

mmol1.38eq)weresuspendedinDMSO(22mL)andstirredatrtfor20h.Thereactionmixturewas 
20 pouredintoethylacetate(130mL)andwater(90mL).Aftermixingthoroughlythemixturewas 

concentratedinvacuo.Theconcentratedmixturewascoolediniceandtheformedprecipitatewas 
filteredwashedwithcoldwateranddriedtoaffordthesubjectcompound(1.737gyield:89%).'H 

Intermediate 

NH2 

NN N 
~tt 

0 N N 

25 

4-((6-amino-2-butoxy-9H-purin-9-yI)methyl)benzoicacid:Intermediate7(1.73]g,6.10mmol,1eq) 

wassuspendedindryn-butanol(60mL).A20%solutionofsodiumn-butoxideinn-butanol(33.6mL, 
61.01mmol,10eq)wasaddedandtheresultingmixturewasrefluxedwithstirringfor20h.The 
refluxwaspausedtocoolthemixture.Water(20mL)wasaddedandtherefluxwascontinuedfor 

30 additional20h.Thereactionmixturewasextractedthreetimeswith80mLofwater.Thecombined 
aqueouslayerswereacidifiedtopH3withconcentratedHCIandcooledovernight.Thewhite 
precipitateobtainedwasfilteredanddriedtoaffordthesubjectcompound(1.605gyield:77%).'H 

38 

NMR(400MHzDMSO-d 6)68.28(s,1H),7.85-7.83(in,4H),7.42(d,2H),5.45(s,2H).
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NMR(400MHzDMSO-d 6 )512.69(brs,1H),8.07(s,1H),7.91(d,2H),7.39(d,2H),7.25(s,2H),5.35 

(s,2H),4.20-4.18(in,2H),1.64-1.61(in,2H),1.39-1.35(in,2H),0.90(t,3H).  

Intermediate 

NH2 

NN N 
AL )-Br 

0 N N 

5 4-((6-amino-8-bromo-2-butoxy-9H-purin-9-yI)methyl)benzoic acid: Intermediate 8 (1.605 
4701mmol,1eq)wassuspendedinaceticacid(60mL).Sodiumacetate(1.928g,23.51mmol,5eq) 

andbromine(1.22mL,2374mmol,5.05eq)wereaddedandtheresultingmixturewasstirredatrt 

for2h.AqueousNa2 S2 O3 wasaddedtothereactionmixture.Theprecipitateobtainedwasfiltered 

andwashedwithcoldwateranddiethylethertoaffordthesubjectcompoundsasayellowpowder 

10 (1.976gyield100%).'HNMR(400MHzDMSO-d 6 )57.92(d,2H),7.44(brs,2H),7.30(d,2H),5.33(s, 

2H),4.19(t,2H),1.66-1.59(in,2H),1.40-1.35(in,2H),0.91(t,3H).  

Compound10 

SG43 

NH2 

NN N 
~IL 

0 N N 

15 4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzoicacid:ToIntermediate9(1.976 

4.701mmol)inmethanol(35mL)wasadded10MaqueousNaGH(35mL).Themixturewasrefluxed 

solution.Afterconcentratingthemixtureinvacuotheoff-whiteprecipitateobtainedwasfiltered 

andwashedwithwateranddiethylethertoaffordthesubjectcompound(1.523gyield91%).'H 

20 NMR(400MHzDMSO-d 6 )610.25(s,1H),7.89(d,2H),7.38(d,2H),6.63(brs,2H),4.93(s,2H),4.13 

(t,2H),1.62-1.58(in,2H),1.38-1.33(in,2H),0.89(t,3H).  

EXAMPLE3:CompoundSG48 

Intermediate11 

0 

NH3~CL 

25 6-ethoxy-6-oxohexan-1-aminiumchloride:To6-aminohexanoicacid(656mg,5mmol,1eq)in 

ethanol(5mL)wasaddedthionylchloride(0.55mL,7.5mmol,1.5eq)andrefluxedwithstirringfor 

3h.Thereactionmixturewasconcentratedinvacuoandcoevaporatedwithdiethylethertoafford 

thesubjectcompoundasawhitesolid(0.976gyield100%).'HNMR(400MHzDM50-cl 5 )58.00(s, 

3H),4.05(q,2H),2.74(t,2H),2.29(t,2H),1.59-1.49(in,4H),1.34-1.29(in,2H),1.18(t,3H).  

39 

withstirringfor24h.Thesolutionwascooledtoroomtemperatureandacidifiedwith6MHCI
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Intermediate12 

NH2 

NN N 
OALN N 0 

H 
N 

0 

Ethyl6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzamido)hexanoate:Compound 

10(185mg,0.518mmol,1eq)wasdissolvedinDMSO(7mL).Intermediate11(304mg,1.553mmol, 

5 3eq)andTEA(0.576mL,4.141mmol,8eq)weredissolvedinDCM(2mL)andaddedtothestirring 

solutionofCompound10inDMSO.AftercoolingthereactionmixtureiniceCOMU(554mg,1.295 
mmol,2.5eq)wasaddedandthemixturewasstirredatrtfor20h.Ethylacetate(60mL)and1M 
NaHCO3 solution(40mL)wereadded.Afterconcentratingthemixtureinvacuothemixturewas 
coolediniceforonehour.Theprecipitatewasfilteredandwashedwithwateranddiethyletherto 

10 affordthesubjectcompound(119mgyield:46%).'HNMR(400MHzDMSO-d 6 )69.99(s,1H),8.40 
(t,1H),7.76(d,2H),7.34(d,2H),6.48(s,2H),4.90(s,2H),4.21- 4.09(in,2H),4.02(q,2H),3.22(q, 
2H),2.27(t,2H),1.66- 1.56(in,2H),1.55- 1.45(in,4H),1.41- 1.21(in,4H),1.15(t,3H),0.90(t, 
3H).  

Intermediate13 

NH2 

~MbNN 

0 N N HN~ 

15 0 

6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzamido)hexanoicacid: Toastirring 
solutionofIntermediate12(95mg,0.191mmol)inmethanol(15mL)wasaddediMaqueousNaOH 

usingaiMHCIsolution.Methanolwasevaporatedinvacuoandtheresultingsuspensionwascooled 
20 inicefor1h.Theobtainedprecipitatewasfilteredandwashedwithwateranddiethyletherto 

affordthesubjectcompoundasanoff-whitesolid(59mgyield66%).'HNMR(400MHzDMSO-d 6 )5 

12.02(brs,1H),10.12(s,1H),8.40(t,1H),7.77(d,2H),7.34(d,2H),6.54(s,2H),4.90(s,2H),4.18

4.11(in,2H),3.22(q,2H),2.20(t,2H),1.64-1.57(in,2H),1.55-1.4](in,4H),1.41-1.23(in,4H),0.90 
(t,3H).  

25 Compound14 

SG48 

NH2 

NN Nh0 

N 
0 H 0 H 0 

NQLN 
0 H 

0 

40 

(3mL).Themixturewasstirredatrtfor20h.Water(12mL)wasaddedandthemixturewasacidified
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Diethyl((E)-3-(4-((6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzamido)hexanoyl)

oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutamate:Toanice-chIIledstirringsolutionof 
Intermediate13(55mg,0.11]mmol,1eq)inDMF(2mL)wereaddedDIPEA(61p1,0.351mmol,3 
eq),Compound6(63mg,0.117mmol,1eq)andCOMU(55mg,0.129mmol,1.1eq).Theresulting 

5 mixturewasstirredatrtfor4hafterwhichitwasdilutedwithethylacetate(30mL)andwashed 
witha1MHCIsolution(2x15mL),saturatedNaHCO 3 solution(2x15mL)andbrine(15mL).The 

organiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.Thecrudecompoundwas 

purifiedusingsilicagelchromatography(7%MeOH/DCM)toaffordthesubjectcompoundasan 

orangesolid(14mgyield:12%).'HNMR(400MHzDMSO-d 6 )610.00(s,1H),8.46- 8.37(in,2H), 
10 8.36- 8.29(in,1H),7.96(d,1H),779(d,2H),7.43(d,1H),7.38- 7.30(in,3H),7.16(d,1H),7.10(d, 

1H),677(d,1H),6.48(s,2H),4.91(s,2H),4.31- 4.23(in,2H),4.17- 3.98(inGH),3.92(d,2H),379 

(s,3H),3.30- 3.22(in,2H),2.40- 2.31(in,2H),2.04- 1.95(in,4H),1.92- 179(in,1H),1.69- 1.50 

(in,6H),1.41- 1.31(in,4H),1.22- 1.11(in,6H),0.94- 0.82(in,9H).HRMScalculatedfor 
C4 9 H6 6 0,3N9 m/z:988.4775(M+H)tfound988.4779.  

15 EXAMPLE4:CompoundSG144 

Intermediate15 

H 0 
0 

0 0 

5-benzyl1-ethyl(tert-butoxycarbonyl)-D-glutamate:Toanice-chilledsolutionofboc-D-glutamic 
acid5-benzylester(1.687g,5mmol,1eq)inDCM(20mL)wereaddedDMAP(182mg,1.5mmol,0.3 

20 eq),absoluteethanol(5mL)andDCC(1.547g,7.5mmol,1.5eq).Theresultingmixturewasstirredat 

rtfor19h.Thesolventwasevaporatedinvacuoandwashedtwicewithdiethylethertoaffordthe 

subjectcompoundasaviscouscolourlessoil(1.827gyield:100%),whichwasusedinthenextstep 

withoutanyfurtherpurification.  

0 H 0 
0 N N~0 

H 0 
25 

5-benzyl1-ethyl(tert-butoxycarbonyl)-L-valyl-D-glutamate:Intermediate15(1.827g,5mmol,1eq) 
wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/3,25mL),andthemixturewas 

allowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresidue 

wascoevaporatedthreetimeswithdiethylether.ConcurrentlyHOBt(0.743g,5.5mmol,1.1eq), 

30 DCC(1.135g,5.5mmol,1.1eq)andDMAP(catalyticamount)wereaddedtoanice-chilledstirring 

solutionofIntermediate1(1.194g,5.5mmol,1.1eq)inethylacetate(25mL).After30minutesa 

solutionofthedeprotectedIntermediate15inethylacetate(15mL)andTEA(3.5mL,25mmol,5eq) 

wasaddedandtheresultingmixturewasstirredatrtfor17h.Hexane(10mL)wasaddedafter 

whichthemixturewasfilteredandwashedwitha1MHCIsolution(2x40mL),saturatedNaHCO 3 

35 solution(2x40mL)andbrine(40mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 and 

concentratedinvacuotoaffordthesubjectcompoundasaviscousyellowoil(2.1gyield:90%).'H 

NMR(400MHzDMSO-d 6 )68.22(d,1H),7.42- 7.28(in,5H),6.61(d,1H),5.08(s,2H),4.28- 4.18 

41 

Intermediate16
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(in,1H),4.13- 4.00(in,2H),3.79(t,1H),2.43(t,2H),2.09- 1.96(in,1H),1.93- 1.81(in,1H),179

1.63(in,1H),1.36(s,9H),1.16(t,3H),0.83(tGH).  

Intermediate17 

H 0 0 
0yN~)LN N 0 

0 H OQ#*%Q~tN 

5 5-benzyl 1-ethyl (tert-butoxycarbonyl)glycyl-L-valyl-D-glutamate: Intermediate 16 (2.05 

4.4mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/3,25mL),andthe 
mixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.  
Theresiduewascoevaporatedthreetimeswithdiethylether.ConcurrentlyHOBt(0.653g,4.84 

mmol,1.1eq),DCC(0.999g,4.84mmol,1.1eq)andDMAP(catalyticamount)wereaddedtoanice
10 chilledstirringsolutionofIntermediate2(0.848g,4.84mmol,1.1eq)inethylacetate(25mL).After 

30minutesasolutionofthedeprotectedIntermediate16inethylacetate(15mL)andTEA(3.3mL, 

24mmol,5eq)wasaddedandtheresultingmixturewasstirredatrtfor1]h.Hexane(10mL)was 
addedafterwhichthemixturewasfilteredandwashedwitha1MHCIsolution(2x40mL), 
saturatedNaHCO3 solution(2x40mL)andbrine(40mL).Theorganiclayerwasdriedover 

15 anhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasawhitecrystalline 
solid(1.95gyield:85%).'HNMR(400MHzDMSO-d 6 )58.45(d,1H),7.60(d,1H),7.36(s,5H),7.05 
(t,1H),5.09(s,2H),4.31- 4.22(in,2H),4.11- 4.03(in,2H),3.58(d,2H),2.45(t,2H),2.09- 1.90(in, 
1H),1.89- 1.80(in,1H),1.79- 1.62(in,1H),1.38(s,9H),1.17(t,3H),0.82(tGH).  

Intermediate18 

0 

~0 

20 HO 

(1.942g,10mmol,1eq)inabsoluteethanol(20mL)wasaddedthionylchloride(0.87mL,12mmol, 

1.2eq).Theresultingmixturewasrefluxedwithstirringfor20h.Thesolutionwasconcentratedin 
vacuodissolvedinethylacetate(30mL)andwashedwitha1MHCIsolution(15mL),saturated 

25 NaHCO3solution(15mL)andbrine(15mL).TheorganiclayerwasdriedoveranhydrousNa 2SO4and 
concentratedinvacuotoaffordthesubjectcompoundasanorangeoil(2.185gyield:98%).'HNMR 
(400MHzDMSO-d 6 )69.61(s,1H),7.54(d,1H),7.33(d,1H),7.12(dd,1H),6.79(d,1H),6.48(d,1H), 
4.16(q,2H),3.81(s,3H),1.25(t,3H).  

Intermediate19 

0 

~0 

0 

0 

30 

42 

Ethyl(E)-3-(4-hydroxy-3-methoxyphenyl)acrylate:Toanice-chilledsuspensionoftrans-ferulicacid
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Ethyl (E)-3-(3-methoxy-4-((tetrahydro-2H-pyran-2-yI)oxy)phenyl)acrylate: To a solution of 

Intermediate18(2.185g,9.8mmol,1eq)in3,4-dihydropyran(20mL)wasaddedpyridinium 
p-toluenesulfonate(198mg,079mmol,0.08eq).Theresultingmixturewasrefluxedwithstirringfor 
2h.Thesolutionwasconcentratedinvacuodissolvedinethylacetate(35mL)andwashedwithiM 

5 aqueousNaGH(4x7mL)andwater(2x10mL).Thesolventwasevaporatedinvacuotoaffordthe 
subjectcompoundasayellowoil(2.8gyield:93%),whichwasusedinthenextstepwithoutany 
furtherpurification.  

Intermediate20 

0 

~,0 OH 

0 

0 

10 (E)-3-(3-methoxy-4-((tetrahydro-2H-pyran-2-yI)oxy)phenyl)acrylic acid: To a solution of 
Intermediate19(2.8g,9.1mmol)inmethanol(20mL)wasadded1MaqueousNaOH(10mL).The 

resultingmixturewasstirredatrtfor20h.Thesolventwasevaporatedinvacuoandtheresiduewas 
dissolvedinwater(10mL)andextractedwithethylacetate(20mL).Afteracidifyingthemixturewith 
aiMHCIsolutionitwasextractedwithethylacetate(2x30mL).Thecombinedorganicphaseswere 

15 washedwithwater(2x30mL)andbrine(30mL),driedoveranhydrousNa 2 SO4 andconcentratedin 
vacuotoaffordthesubjectcompoundasayellowoil(1.75gyield:69%).'HNMR(400MHzCDCI 3 )5 
773(d,1H),7.16- 7.08(in,3H),6.33(d,1H),5.48(t,1H),3.97- 3.86(in,4H),3.67- 3.56(in,1H), 
2.02- 1.82(in,2H),176- 1.58(in,4H).  

Intermediate21.  

N0 

0 
H 0 H 

0 H 
20 0 

5-benzyl1-ethyl((E)-3-(3-methoxy-4-((tetrahydro-2H-pyran-2-yl)oxy)phenyl)acryloyl)glycyl-L-valyl
D-glutamate:Intermediate17(1.50g,2.88mmol,1eq)wasaddedtoanice-chilledstirredmixtureof 
TFAandDCM(1/5,6mL),andthemixturewasallowedtowarmtoroomtemperature.After4hthe 
solventwasevaporatedinvacuo.Theresiduewascoevaporatedfivetimeswithdiethyletherand 

25 dissolvedinDMF(6mL).AftercoolingthesolutioniniceDIPEA(2.5mL,14.4mmol,5eq), 
Intermediate20(0.80g,2.88mmol,1eq),HOBt(0.388g,2.88mmol,1eq),DMAP(catalyticamount) 
andEDC(0.551g,2.88mmol,1eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.  
Thereactionmixturewasdilutedwithethylacetate(100mL)andwashedwithasaturatedNH 4 CI 
solution(2x50mL),saturatedNaHCO3 solution(2x50mL)andbrine(50mL).Theorganiclayerwas 

30 driedoveranhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasanoff
whitesolid(0.753gyield:38%).'HNMR(400MHzDMSO-d 6 )58.39(d,1H),8.24(t,1H),7.90(d, 
1H),7.42- 7.27(in,6H),7.21(d,1H),7.09(d,2H),6.65(d,1H),5.45(t,1H),5.06(s,2H),4.33- 4.21 
(in,2H),4.13- 4.02(in,2H),3.89(d,2H),3.83- 375(in,4H),3.58- 3.49(in,1H),2.44(t,2H),2.07
1.76(in,6H),1.64- 1.52(in,3H),1.17(t,3H),0.84(t,6H).  

43 

N~AN N~0
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Intermediate22 

0 
H 0 H 
N~%N N~ 

0 H 

(4R)-5-ethoxy-4-((2S)-2-(2-((E)-3-(3-methoxy-4-((tetrahydro-2H-pyran-2
yI)oxy)phenyl)acrylamido)acetamido)-3-methylbutanamido)-5-oxopentanoicacid:Toasolutionof 

5 palladium(II)acetate(12mg,0.055mmol,0.05eq)indryDCM(7mL)wereaddedTEA(297p1, 

2.13mmol,1.95eq)andtriethylsilane(3504,2.19mmol,2eq).Theresultingblacksolutionwas 

stirredfor15minutesafterwhichasolutionofIntermediate21(746mg,1.09mmol,1eq)indry 

DCM(13mL)wasadded.Theresultingmixturewasstirredunderargonatmospherefor18hdiluted 

withDCM(30mL)andextractedwithwater(3x30mL).Combinedaqueousphaseswereacidified 

10 withaiMHCIsolutionandextractedwithDCM(2x50mL).Combinedorganicphaseswerewashed 

withwater(2x50mL)andbrine(50mL),driedoveranhydrousNa 2 SO4 andconcentratedinvacuoto 

affordthesubjectcompoundasawhitesolid(355mgyield:55%).'HNMR(400MHzDMSO-d 6 )5 
12.17(s,1H),8.49(s,1H),8.36(s,1H),7.88(d,1H),7.37(d,1H),7.22(5,1H),7.10(d,2H),6.68(d, 

1H),5.45(t,1H),4.30- 4.19(in,2H),4.16- 4.00(in,2H),3.90(d,2H),3.84- 374(in,4H),3.58
15 3.49(in,1H),2.27(t,2H),2.02- 175(in,6H),1.64- 1.52(in,3H),1.18(t,3H),0.85(tGH).  

Intermediate23 

H 
H2 N~N 

0 

tert-Butyl(2-(2-aminoethoxy)ethyl)carbamate:AsolutionofBoc 2 O(654mg,3mmol,1eq)inDCM 
(15mL)wasaddeddropwisetoastirringsolutionof2-aminoethyletherdihydrochloride(2.66g,15 

20 mmol,5eq)inDCM(15mL)at0 0 C.Theresultingmixturewasstirredatrtfor18h.Subsequentlythe 

concentratedinvacuotoaffordthesubjectcompoundasacolourlessoil(490mgyield:80%).'H 

NMR(400MHzCDCI 3 )54.95(brs,1H),3.50(t,2H),3.46(t,2H),3.31(q,2H),2.85(t,2H),1.43(s, 

9H),1.42(brs,2H).  

25 Intermediate24 

NH2 

NN N 

0 N H H 

N~~s0r~.N0~ 

tert-Butyl (2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9

yI)methyl)benzamido)ethoxy)ethyl)carbamate:Compound10(200mg,0.560mmol,1eq)was 
dissolvedinDM50(7mL).Intermediate23(380mg,1.86mmol,3.3eq)andDIPEA(0.523mL,2.99 

30 mmol,5.3eq)weredissolvedinDCM(1mL)andaddedtothestirringsolutionofCompound10in 

DM50.AftercoolingthereactionmixtureiniceCOMU(640mg,1.49mmol,27eq)wasaddedand 

44 

solutionwaswashedwithwater(3x20mL)andbrine(20mL),driedoveranhydrousNa2SO4and
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themixturewasstirredatrtfor3h.Ethylacetate(40mL)and1MNaHCO 3 solution(30mL)were 
added.Afterconcentratingthemixtureinvacuothemixturewascoolediniceforonehour.The 
precipitatewasfilteredandwashedwithwateranddiethylethertoaffordthesubjectcompounds, 
whichwasusedforthenextstepwithoutanyfurtherpurification.  

5 Intermediate25 

NH2 

o~tt- H N 

0 

4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)-N-(2-(2-aminoethoxy)ethyl)benzamide: 
Intermediate24(160mg,0.294mmol)wasaddedtoanice-chilledstirredmixtureofTFAandDCM 
(1/5,6mL),andthemixturewasallowedtowarmtoroomtemperature.After3hthesolventwas 

10 evaporatedinvacuo.Theresiduewasprecipitatedindiethyletherfilteredandwashedwithdiethyl 
ethertoaffordthesubjectcompoundasabrownsolid(156mgyield:97%).'HNMR(400MHz 

DMSO-d6 )610.03(s,1H),8.41(t,1H),7.78(d,2H),7.74(s,2H),7.36(d,2H),6.50(s,2H),4.91(s,2H), 
4.14(t,2H),3.63- 3.52(in,4H),3.50- 3.41(in,2H),3.03- 2.94(in,2H),1.67- 1.56(in,2H),1.42
1.30(in,2H),0.90(t,3H).  

15 Compound26 

SG144 

H2N 

N/N 

HOA H 0 H HOZNTh0 

N~kN N~ H 

0 

Ethyl N5-(2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)benzamido)ethoxy)ethyl)
N2-((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutaminate: To an ice-chilled 

20 stirringsolutionofIntermediate22(71mg,0.120mmol,1eq)inDMF(3mL)wereaddedDIPEA 
(84p1,0.48mmol,4eq),Intermediate25(115mg,0.206mmol,1.7eq)andHATU(64mg, 

0.168mmol,1.4eq).Theresultingmixturewasstirredatrtfor20h.Subsequently,1MHCIsolution 
(20mL)wasaddedandthemixturewasstirredatrtfor15minutesafterwhichitwasextractedwith 
amixtureofDCMandisopropanol(3/1,3x20mL).Thecombinedorganicphaseswerewashedwith 

25 asaturatedNaHCO3 solution(2x50mL)andbrine(50mL),driedoveranhydrousNa 2 SO4 and 
concentratedinvacuotoaffordthesubjectcompoundasanorangesolid(48mgyield:39%).'H 
NMR(400MHzDMSO-d 6 )59.99(s,1H),9.43(s,1H),8.44(t,1H),8.38(d,1H),8.19(t,1H),7.89

7.82(in,2H),7.78(d,2H),7.39- 7.29(in,3H),7.15(s,1H),7.00(d,1H),6.79(d,1H),6.56(d,1H), 
6.46(s,2H),4.89(s,2H),4.30- 4.22(in,2H),4.22- 4.00(in,4H),3.89(d,2H),3.80(s,3H),3.49(t, 

30 2H),3.44- 3.36(in,4H),3.21- 3.15(in,2H),2.14(t,2H),2.02- 1.90(in,2H),1.84- 1.76(in,1H), 

45 

0 H
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1.65- 1.55(in,2H),1.41- 1.31(in,2H),1.16(t,3H),0.89(t,3H),0.84(t,6H).HRMScalculatedfor 
C45H61012N10m/z:933.4465(M+H)tfound933.4458.  

EXAMPLE5:CompoundRH32 

Intermediate27 

H 
H2N~~OW~CQttN~fN 

5 0 

tert-Butyl(2-(2-(2-aminoethoxy)ethoxy)ethyl)carbamate:AsolutionofBoc 2O(4.365g,20mmol,1 
eq)inDCM(40mL)wasaddeddropwisetoastirringsolutionof1,2-Bis(2-aminoethoxy)ethane 

(14.821g,100mmol,5eq)inDCM(100mL)at0 0 C.Theresultingmixturewasstirredatrtfor20h.  
Subsequentlythesolutionwaswashedwithwater(3x100mL)andbrine(100mL),driedover 

10 anhydrousNa2SO4andconcentratedinvacuotoaffordthesubjectcompoundasawhitesolid(4.370 
gyield:88%).'HNMR(400MHzDM50-cl 5 )66.72(brs,1H),3.53- 3.44(in,4H),3.41- 3.30(in,4H), 
3.05(q,2H),2.64(t,2H),1.36(s,9H).  

Intermediate28 

NH2 

0~N N 0 N~N 

0 H 

15 tert-Butyl (2-(2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9

yI)methyl)benzamido)ethoxy)ethoxy)ethyl)carbamate:Compound10(500mg,1.40mmol,1eq) 

wasdissolvedinDM50(20mL).Intermediate27(1.157g,4.66mmol,3.3eq)andDIPEA(1.299mL, 
7.46mmol,5.3eq)weredissolvedinDCM(1mL)andaddedtothestirringsolutionofcCompound10 

20 andthemixturewasstirredatrtfor19h.Ethylacetate(100mL)and1MNaHCO 3 solution(75mL) 
wereadded.Afterconcentratingthemixtureinvacuothemixturewascoolediniceforonehour.  
Theprecipitatewasfilteredandwashedwithwateranddiethylethertoaffordthesubject 
compoundswhichwasusedforthenextstepwithoutanyfurtherpurification.  

Intermediate29 

NH2 

AtNN 
0 N N H N~NH2 

25 0 

4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)-N-(2-(2-(2

aminoethoxy)ethoxy)ethyl)benzamide:Intermediate28(491mg,0.84mmol)wasaddedtoan 
ice-chilledstirredmixtureofTFAandDCM(1/5,12mL),andthemixturewasallowedtowarmto 

roomtemperature.After3hthesolventwasevaporatedinvacuo.Theresiduewasprecipitatedin 

46 

inDM50.AftercoolingthereactionmixtureiniceCOMU(1.593g,3.72mmol,2.7eq)wasadded
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diethyletherfilteredandwashedwithdiethylethertoaffordthesubjectcompoundasabrownsolid 

(492mgyield:98%).'HNMR(400MHzDMSO-d 6 )610.07(s,1H),8.48(t,1H),7.82- 7.75(in,4H), 

7.35(d,2H),6.52(brs,2H),4.91(s,2H),4.13(t,2H),3.63- 3.49(in,8H),3.46- 3.33(in,2H),3.03

2.88(in,2H),1.67- 1.56(in,2H),1.43- 1.30(in,2H),0.90(t,3H).  

5 Compound30 

RH32 

H2N 

N/N 
I 

HOZN N 
HO~. H H H 

N N N N N 
0 H H 0 

0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3-(4
hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-142-dioxo-5,8-dioxa

10 2,fl-diazahexadecan-16-oate:Toanice-chilledstirringsolutionofIntermediate22(72mg,0.122 

mmol,1eq)inDMF(4mL)wereaddedDIPEA(85p1,0.49mmol,4eq),Intermediate29(132mg, 

0.22mmol,1.8eq)andCOMU(73mg,0.17mmol,1.4eq).Theresultingmixturewasstirredatrtfor 

20h.Subsequently,1MHCIsolution(20mL)wasaddedandthemixturewasstirredatrtfor15 

minutesafterwhichitwasextractedwithamixtureofDCMandisopropanol(3/1,3x20mL).The 

15 combinedorganicphaseswerewashedwithasaturatedNaHCO 3 solution(2x50mL)andbrine(50 

mL),driedoveranhydrousNa2 SO4 andconcentratedinvacuo.Thecrudecompoundwaspurified 

usingpreparativethinlayersilicagelchromatography(10%MeOH/DCM)toaffordthesubject 

compoundasanorangesolid(29mgyield:24%).'HNMR(400MHzDMSO-d 6 )59.98(s,1H),9.43 

(s,1H),8.47(t,1H),8.38(d,1H),8.18(t,1H),7.89- 7.82(in,2H),778(d,2H),7.38- 7.29(in,3H), 

20 7.15(s,1H),7.00(d,1H),679(d,1H),6.57(d,1H),6.46(s,2H),4.90(s,2H),4.30- 4.01(in,6H),3.89 

1.75(in,1H),1.65- 1.57(in,2H),1.41- 1.31(in,2H),1.17(t,3H),0.93- 0.80(in,9H).HRMS 

calculatedforC4 7H6 30,3N,0m/z:975.4582(M- H),found975.4589.  

47 

(d,2H),3.80(s,3H),3.56- 3.44(iniGH),3.19- 3.13(in,2H),2.13(t,2H),2.02- 1.88(in,2H),1.86-
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EXAMPLE6:CompoundSG176 

Intermediate31.  

H 0 H 
NJkN 

0 H OQ#%Q~-N% 

5-benzyl 1-ethyl ((E)-3-(4-isopropylphenyl)acryloyl)glycyl-L-valyl-D-glutamate: Intermediate 17 
5 (0.500g,0.96mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/4,5mL), 

andthemixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedin 

vacuo.TheresiduewascoevaporatedfourtimeswithdiethyletheranddissolvedinDMF(5mL).  
AftercoolingthesolutioniniceDIPEA(0.84mL,4.79mmol,5eq),(E)-3-(4-isopropylphenyl)acrylic 

acid(0.22g,1.15mmol,1.2eq),HOBt(0.155g,1.15mmol,1.2eq),DMAP(catalyticamount)and 

10 EDC(0.220g,1.15mmol,1.2eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.The 

reactionmixturewasdilutedwithethylacetate(60mL)andwashedwitha1MHCIsolution(2x 

30mL),saturatedNaHCO3 solution(2x30mL)andbrine(30mL).Theorganiclayerwasdriedover 

anhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasanoff-whitesolid 

(0.392gyield:69%).'HNMR(400MHzDMSO-d 6 )58.39(d,1H),8.35(t,1H),7.94(d,1H),7.49(d, 

15 2H),7.44- 7.25(in,8H),6.69(d,1H),5.06(s,2H),4.32- 4.19(in,2H),4.13- 4.00(in,2H),3.90(d, 

2H),2.90(p.1H),2.43(t,2H),2.08- 1.93(in,2H),1.93- 1.80(in,1H),1.23- 1.14(in,9H),0.84(t, 

GH).  

Intermediate32 

H 0 H 
N~AN 

0 H 

oxopentanoicacid:Toasolutionofpalladium(II)acetate(7mg,0.031mmol,0.05eq)indryDCM(5 

mL)wereaddedTEA(167p1,1.20mmol,1.95eq)andtriethylsilane(197p1,1.23mmol,2eq).The 

resultingblacksolutionwasstirredfor15minutesafterwhichasolutionofIntermediate31(366 

mg,0.616mmol,1eq)indryDCM(10mL)wasadded.Theresultingmixturewasstirredunderargon 

25 atmospherefor18hdilutedwithDCM(25mL)andextractedwithwater(4x30mL).Combined 

aqueousphaseswereacidifiedwithaiMHCIsolutionandextractedwithDCM(2x30mL).  

Combinedorganicphaseswerewashedwithwater(30mL)andbrine(30mL),driedoveranhydrous 

Na2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasawhitesolid(133mgyield: 

43%).'HNMR(400MHzDMSO-d 6 )512.18(s,1H),8.43- 8.31(in,2H),7.93(d,1H),7.49(d,2H), 

30 7.40(d,1H),7.29(d,2H),6.69(d,1H),4.31- 4.21(in,2H),4.14- 4.01(in,2H),3.90(d,2H),2.95

2.85(in,1H),2.28(t,2H),2.03- 1.91(in,2H),1.88- 1.74(in,1H),1.23- 1.13(in,9H),0.87- 0.81(in, 

6H).  

Compound33 

SG176 

48 

20 (R)-5-ethoxy-4-((S)-2-(2-((E)-3-(4-isopropylphenyl)acrylamido)acetamido)-3-methylbutanamido)-5-
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H2N 

N/N 

HOZN N0 

H H H 
NQt~N N~s)kNrN~oN~rQ~Et%%%,N 

0 H H 0 
0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3-(4
isopropylphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,fl
diazahexadecan-16-oate:Toanice-chilledstirringsolutionofIntermediate32(130mg,0.26mmol,1 

5 eq)inDMF(3mL)wereaddedDIPEA(135p1,0574mmol,3eq),Intermediate29(171mg,0.28 
mmol,1.1eq)andCOMU(133mg,0.31mmol,1.2eq).Theresultingmixturewasstirredatrtfor20 

h.Subsequently,1MHCIsolution(40mL)wasaddedafterwhichthemixturewasextractedwitha 

mixtureofDCMandisopropanol(3/1,3x30mL).Thecombinedorganicphaseswerewashedwitha 

saturatedNaHCO3 solution(2x40mL)andbrine(40mL),driedoveranhydrousNa 2 SO4 and 

10 concentratedinvacuo.Thesolidresiduewaswashedwithdiethylethertoaffordthesubject 

compoundasanoff-whitesolid(73mgyield:29%).'HNMR(400MHzDMSO-d 6 )510.03(s,1H), 

8.48(t,1H),8.41- 8.30(in,2H),7.91(d,1H),7.90- 7.85(in,1H),779(d,2H),7.49(d,2H),7.40(d, 

1H),7.34(d,2H),7.31- 7.25(in,2H),6.70(d,1H),6.49(s,2H),4.90(s,2H),4.32- 4.02(in,6H),3.92 

(d,2H),3.56- 3.45(in,6H),3.41- 3.35(in,4H),3.21- 3.12(in,2H),2.93- 2.85(in,1H),2.14(t,2H), 

15 2.05- 1.89(in,2H),1.87- 173(in,1H),1.66- 1.56(in,2H),1.41- 1.31(in,2H),1.22- 1.13(in,9H), 

0.92- 079(in,9H).HRMScalculatedforC4 9 H6 9 0,,Nom/z:973.5142(M+H)tfound973.5112.  

EXAMPLE7:CompoundSG177 

Intermediate34 

F 0 
H 0 

F N N- 0 

20 5-benzyl 1-ethyl ((E)-3-(3,4-difluorophenyl)acryloyl)glycyl-L-valyl-D-glutamate: Intermediate 17 

(0.500g,0.96mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/4,5mL), 

andthemixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedin 

vacuo.TheresiduewascoevaporatedfourtimeswithdiethyletheranddissolvedinDMF(5mL).  

AftercoolingthesolutioniniceDIPEA(0.84mL,4.79mmol,5eq),(E)-3-(3,4-difluorophenyl)acrylic 

25 acid(0.21g,1.15mmol,1.2eq),HOBt(0.155g,1.15mmol,1.2eq),DMAP(catalyticamount)and 

EDC(0.220g,1.15mmol,1.2eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.The 

reactionmixturewasdilutedwithethylacetate(60mL)andwashedwitha1MHCIsolution(2x 

30mL),saturatedNaHCO3 solution(2x30mL)andbrine(30mL).Theorganiclayerwasdriedover 

anhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasanoff-whitesolid 

30 (0.364gyield:65%).'HNMR(400MHzDMSO-d 6 )58.41(d,1H),8.35(t,1H),7.96(d,1H),7.74

7.63(in,1H),7.53- 7.27(in,8H),6.74(d,1H),5.07(s,2H),4.33- 4.20(in,2H),4.13- 4.03(in,2H), 

3.91(d,2H),2.44(t,2H),2.10- 1.92(in,2H),1.91- 1.79(in,1H),1.17(t,3H),0.84(t,6H).  

Intermediate35 

49 

0 H
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F 
H 0 H 

F N~.)kN N~r~AoH 
0 H 

(R)-4-((S)-2-(2-((E)-3-(3,4-difIuorophenyl)acrylamido)acetamido)-3-methylbutanamido)-5-ethoxy-5

oxopentanoicacid:Toasolutionofpalladium(II)acetate(6mg,0.02]mmol,0.05eq)indryDCM(5 

mL)wereaddedTEA(145p1,1.04mmol,1.95eq)andtriethylsilane(171p1,1.07mmol,2eq).The 

5 resultingblacksolutionwasstirredfor15minutesafterwhichasolutionofIntermediate34(314 
mg,0.534mmol,1eq)indryDCM(10mL)wasadded.Theresultingmixturewasstirredunderargon 
atmospherefor18hdilutedwithDCM(25mL)andextractedwithwater(4x30mL).Combined 
aqueousphaseswereacidifiedwithaiMHCIsolutionandextractedwithDCM(2x30mL).  
Combinedorganicphaseswerewashedwithwater(30mL)andbrine(30mL),driedoveranhydrous 

10 Na2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasawhitesolid(64mgyield: 

24%).'HNMR(400MHzDMSO-d 6 )612.18(5,1H),8.43- 8.32(in,2H),7.95(d,1H),775- 7.64(in, 

1H),7.52- 7.38(in,2H),7.36- 7.24(in,1H),674(d,1H),4.30- 4.21(in,2H),4.13- 4.02(in,2H), 

3.91(d,2H),2.28(t,2H),2.02- 1.89(in,2H),1.85- 1.73(in,1H),1.17(t,3H),0.87- 079(in,6H).  

Compound36 

15 SG177 

H2N 

N/N 
I 

HOZN N 

F 0 H 
H 0 

F N N 
0 H H 0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((S)-2-(2-((E)-3-(3,4

diazahexadecan-16-oate:Toanice-chilledstirringsolutionofIntermediate35(64ing,0.13inmol,1 

20 eq)inDMF(3mL)wereaddedDIPEA(67p1,0.39inmol,3eq),Intermediate29(93ing,0.15inmol, 

1.2eq)andCOMU(66ing,0.15inmol,1.2eq).Theresultingmixturewasstirredatrtfor20h.  

Subsequently,1MHCIsolution(40mL)wasaddedafterwhichthemixturewasextractedwitha 

mixtureofDCMandisopropanol(3/1,3x15mL).Thecombinedorganicphaseswerewashedwitha 

saturatedNaHCO3 solution(3x40mL)andbrine(40mL),driedoveranhydrousNa 2 SO4 and 

25 concentratedinvacuo.Thesolidresiduewaswashedwithdiethylethertoaffordthesubject 

compoundasanoff-whitesolid(42ingyield:34%).'HNMR(400MHzDMSO-d 6 )69.98(s,1H),8.48 

(t,1H),8.42- 8.31(in,2H),7.94(d,1H),7.87(t,1H),778(d,2H),773- 7.62(in,1H),7.53- 7.22(in, 

5H),674(d,1H),6.47(s,2H),4.90(s,2H),4.34- 4.02(in,6H),3.92(d,2H),3.58- 3.45(in,6H),3.42 

- 3.35(in,4H),3.22- 3.09(in,2H),2.14(t,2H),2.03- 1.89(in,2H),1.87- 1.73(in,1H),1.67- 1.55 
30 (in, 2H),1.41- 1.31(in, 2H),1.21- 1.13(in, 3H),0.94- 0.76(in, 9H).HRMScalculatedfor 

C4 6 H6 1 0,,N,0F2 in/z:967.4484(M+H)tfound967.4455.  

EXAMPLE8:CompoundSG187 

Intermediate37 

50 

difiuorophenyl)acrylamido)acetamido)-3-methylbutanamido)-142-dioxo-5,8-dioxa-2,fl-
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H 0 H 
F N~>kN N~0 

H ~ 
F 0 

5-benzyl 1-ethyl (2-(3,4-difluorophenyl)cyclopropane-1-carbonyl)glycyl-L-valyl-D-glutamate: 
Intermediate17(0.500g,0.96mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAand 

DCM(1/4,4mL),andthemixturewasallowedtowarmtoroomtemperature.After3hthesolvent 

5 wasevaporatedinvacuo.Theresiduewascoevaporatedfourtimeswithdiethyletheranddissolved 

inDMF(5mL).AftercoolingthesolutioniniceDIPEA(0.84mL,479mmol,5eq),2-(3,4

difluorophenyl)cyclopropane-1-carboxylicacid(0.209g,1.05mmol,1.1eq),HOBt(0.142g,1.05 

mmol,1.1eq),DMAP(catalyticamount)andEDC(0.202g,1.05mmol,1.1eq)wereaddedandthe 

resultingmixturewasstirredatrtfor18h.Thereactionmixturewasdilutedwithethylacetate(60 

10 mL)andwashedwitha1MHCIsolution(2x30mL),saturatedNaHCO 3 solution(2x30mL)and 

brine(30mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuoto 

affordthesubjectcompoundasawhitesolid(0.478gyield:81%).'HNMR(400MHzDMSO-d 6 )5 

8.45- 8.36(in,2H),7.84(dd,1H),7.42- 7.27(in,6H),7.27- 7.17(in,1H),7.05- 6.96(in,1H),5.08 

(d,2H),4.31- 4.20(in,2H),4.14- 3.99(in,2H),3.81(d,2H),2.44(t,2H),2.31- 2.22(in,1H),2.07

15 1.91(in,3H),1.90- 1.78(in,1H),1.37- 1.30(in,1H),1.29- 1.20(in,1H),1.16(t,3H),0.82(t,6H).  

Intermediate38 

H 0 H 
F N~AN N~OH 

H 
F 

(4R)-4-((2S)-2-(2-(2-(3,4-difIuorophenyl)cyclopropane-1-carboxamido)acetamido)-3
methylbutanamido)-5-ethoxy-5-oxopentanoicacid:Toasolutionofpalladium(II)acetate(34mg, 

20 0.15mmol,0.2eq)indryDCM(5mL)wereaddedTEA(208p1,1.50mmol,2eq)andasolutionof 

Intermediate37(461mg,0.75mmol,1eq)indryDCM(10mL).Afterstirringfor5minutes, 

underargonatmospherefor18h.Followingquenchingbytheadditionofwater(30mL),themixture 

wasfilteredacidifiedwithaiMHCLsolutionandextractedwithDCM(3x30mL).Combinedorganic 

25 phaseswerewashedwithwater(50mL)andbrine(50mL),driedoveranhydrousNa 2 SO4 and 

concentratedinvacuotoaffordthesubjectcompoundasaredsolid(214mgyield:56%).'HNMR 

(400MHzDMSO-d 6 )512.19(s,1H),8.53- 8.34(in,2H),7.83(dd,1H),7.37- 7.28(in,1H),7.28

7.19(in,1H),7.07- 6.95(in,1H),4.29- 4.19(in,2H),4.14- 4.01(in,2H),3.82(d,2H),2.31- 2.24 

(in,3H),2.04- 1.90(in,3H),1.85- 173(in,1H),1.37- 1.30(in,1H),1.29- 1.23(in,1H),1.18(t,3H), 

30 0.84(t,6H).  

Compound39 

SG187 

51 

triethylsilane(359kL,2.25mmol,3eq)wasaddeddropwiseandtheresultingmixturewasstirred
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H2N 

N/N 

HO~' 
N 

H H H 
F N~AN N~N N 

H H 0 
F 

Ethyl (15R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((2S)-2-(2-(2-(3,4
difiuorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-142-dioxo-5,8
dioxa-2,fl-diazahexadecan-16-oate:Toanice-chilledstirringsolutionofIntermediate38(70mg, 

5 0.14mmol,1eq)inDMF(3mL)wereaddedDIPEA(71p1,0.41mmol,3eq),Intermediate29(82mg, 

0.14mmol,1eq)andCOMU(64mg,0.15mmol,1.1eq).Theresultingmixturewasstirredatrtfor20 

h.Subsequently,1MHCIsolution(40mL)wasaddedafterwhichthemixturewasextractedwitha 

mixtureofDCMandisopropanol(3/1,2x40mL).Thecombinedorganicphaseswerewashedwitha 

saturatedNaHCO3 solution(3x40mL)andbrine(40mL),driedoveranhydrousNa 2 SO4 and 

10 concentratedinvacuo.Thesolidresiduewaswashedwithdiethylethertoaffordthesubject 

compoundasanoff-whitesolid(62mgyield:47%).'HNMR(400MHzDMSO-d 6 )510.00(s,1H), 

8.49(q,1H),8.40(t,2H),7.92- 774(in,4H),7.43- 7.2](in,3H),7.2]- 7.1](in,1H),7.05- 6.95(in, 

1H),6.48(s,2H),4.90(s,2H),4.30- 4.00(in,6H),3.81(d,2H),3.55- 3.45(inGH),3.44- 3.35(in, 

4H),3.21- 3.12(in,2H),2.31- 2.22(in,1H),2.13(t,2H),2.04- 1.87(in,3H),1.86- 172(in,1H), 

15 1.66- 1.55(in,2H),1.41- 1.29(in,3H),1.29- 1.21(in,1H),1.16(t,3H),0.89(t,3H),0.83(t,6H).  

HRMScalculatedforC4 7 H6 30,,N,0 F2m/z:981.4640(M+H)tfound981.4605.  

EXAMPLE9:CompoundSG188 

Intermediate40 

H 0 
0 

20 1-benzyl5-ethyl(tert-butoxycarbonyl)-D-glutamate:Toasolutionofboc-D-glutamicacid1-benzyl 

ester(3.374g,10inmol,1eq)inDCM(50mL)wereaddedDMAP(0.122g,1ininol,0.1eq),absolute 

ethanol(5mL),HOBt(2.027g,15inmol,1.5eq)andEDC(2.876g,15inmol,1.5eq).Theresulting 

mixturewasstirredatrtfor18h.ThereactionmixturewasdilutedwithDCM(50inL)andwashed 

witha1MHCIsolution(2x50inL),saturatedNaHCO 3 solution(2x50inL)andbrine(50inL).The 

25 organiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuotoaffordthesubject 

compoundasayellowoil(3.605gyield:99%).'HNMR(400MHzDMSO-d 6 )57.42- 7.29(in,6H), 

5.12(q,2H),4.10- 3.99(in,3H),2.40- 2.32(in,2H),2.01- 1.91(in,1H),1.88- 1.74(in,1H),1.37(s, 

9H),1.16(t,3H).  

Intermediate41.  

52 

0Q#~hQ
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0 H 0 
0 N 

H 
0 

1-benzyl5-ethyl(tert-butoxycarbonyl)-L-valyl-D-glutamate:Intermediate40(3.515g,9.62mmol,1 

eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/4,25mL),andthemixturewas 
allowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresidue 

5 wascoevaporatedfourtimeswithdiethyletheranddissolvedinDCM(30mL).Aftercoolingthe 
solutioniniceDIPEA(8.38mL,48.1mmol,5eq),Intermediate1(2.507g,11.54mmol,1.2eq),HOBt 
(1.559g,11.54mmol,1.2eq),DMAP(catalyticamount)andEDC(2.212g,11.54mmol,1.2eq)were 
addedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixturewasdilutedwith 
DCM(30mL)andwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 solution(2x50mL) 

10 andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuoto 
affordthesubjectcompoundasayellowoil(4.370gyield:98%).'HNMR(400MHzDMSO-d 6 )5 
8.30(d,1H),7.42- 7.31(in,5H),6.64(d,1H),5.12(d,2H),4.37- 4.26(in,1H),4.03(q,2H),3.86
3.77(in,1H),2.36(t,2H),2.09- 1.97(in,1H),1.94- 1.79(in,2H),1.38(s,9H),1.16(t,3H),0.86

078(inGH).  

15 Intermediate42 

H 0 0 2 0yNJNN 
0 H OQ#hQ 

1-benzyl5-ethyl(tert-butoxycarbonyl)glycyl-L-valyl-D-glutamate:Intermediate41(4.238g,9.12 

mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/4,25mL),andthe 
mixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.  

coolingthesolutioniniceDIPEA(7.94mL,45.6mmol,5eq),Intermediate2(1.918g,10.95mmol, 
1.2eq),HOBt(1.479g,10.95mmol,1.2eq),DMAP(catalyticamount)andEDC(2.099g,10.95mmol, 
1.2eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixturewas 
dilutedwithDCM(30mL)andwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 

25 solution(2x50mL)andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 and 
concentratedinvacuotoaffordthesubjectcompoundasanoff-whitesolid(3.672gyield:77%).'H 
NMR(400MHzDMSO-d 6 )58.49(d,1H),7.62(d,1H),7.43- 7.27(in,5H),7.04(t,1H),5.12(d,2H), 
4.40- 4.21(in,2H),4.03(q,2H),3.58(d,2H),2.35(t,2H),2.08- 1.97(in,1H),1.97- 1.88(in,1H), 
1.88- 1.76(in,1H),1.38(s,9H),1.15(t,3H),0.89- 0.72(in,6H).  

30 Intermediate43 

0 
H 0 H 0 
NQt~N 

0 H ~0~0 
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20 TheresiduewascoevaporatedfourtimeswithdiethyletheranddissolvedinDCM(30mL).After
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1-benzyl5-ethyl((E)-3-(3-methoxy-4-((tetrahydro-2H-pyran-2-yI)oxy)phenyl)acryloyl)glycyl-L-valyl

D-glutamate:Intermediate42(500mg,0.96mmol,1eq)wasaddedtoanice-chilledstirredmixture 

ofTFAandDCM(1/5,5mL),andthemixturewasallowedtowarmtoroomtemperature.After2h, 

thesolventwasevaporatedinvacuo.Theresiduewascoevaporatedfourtimeswithdiethylether 

5 anddissolvedinDMF(5mL).AftercoolingthesolutioniniceDIPEA(0.835mL,4.80mmol,5eq), 

Intermediate20(294mg,1.06mmol,1.1eq),HOBt(143mg,1.06mmol,1.1eq),DMAP(catalytic 

amount)andEDC(202mg,1.06mmol,1.1eq)wereaddedandtheresultingmixturewasstirredatrt 

for18h.Thereactionmixturewasdilutedwithethylacetate(60mL)andwashedwithasaturated 

NH4 CIsolution(2x30mL),saturatedNaHCO 3 solution(2x30mL)andbrine(30mL).Theorganic 

10 layerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuo.Thecrudecompoundwas 

purifiedusingsilicagelchromatography(4%MeOH/DCM)toaffordthesubjectcompoundasawhite 

solid(251mgyield:38%).'HNMR(400MHzDMSO-d 6 )68.45(d,1H),8.25(t,1H),7.94(d,1H),7.41 

- 7.29(in,6H),7.21(s,1H),7.10(s,2H),6.66(d,1H),5.46(t,1H),5.13(d,2H),4.39- 4.31(in,1H), 

4.30- 4.23(in,1H),4.01(q,2H),3.90(d,2H),3.86- 3.76(in,4H),3.59- 3.49(in,1H),2.36(t,2H), 

15 2.09- 1.93(in,2H),1.92- 1.73(in,4H),1.67- 1.48(in,3H),1.14(t,3H),0.83(t,6H).  

Intermediate44 

N0 

0 
H 0 H 
NQkN 

0 H 0 0~0H 

(2R)-5-ethoxy-2-((2S)-2-(2-((E)-3-(3-methoxy-4-((tetrahydro-2H-pyran-2

yI)oxy)phenyl)acrylamido)acetamido)-3-methylbutanamido)-5-oxopentanoicacid:Toasolutionof 

20 palladium(II)acetate(4mg,0.016mmol,0.05eq)indryDCM(5mL)wereaddedTEA(87p1, 

0.62mmol,1.95eq)andtriethylsilane(102p1,0.64mmol,2eq).Theresultingblacksolutionwas 

stirredfor15minutesafterwhichasolutionofIntermediate43(218mg,0.32mmol,1eq)indry 

DCM(7mL)wasadded.Theresultingmixturewasstirredunderargonatmospherefor18hdiluted 

25 withaiMHCIsolutionandextractedwithDCM(3x30mL).Combinedorganicphaseswerewashed 

withwater(50mL)andbrine(50mL),driedoveranhydrousNa 2 SO4 andconcentratedinvacuoto 

affordthesubjectcompoundasawhitesolid(141mgyield:75%).'HNMR(400MHzDMSO-d 6 )5 

12.68(s,1H),8.29(d,1H),8.24(t,1H),7.90(d,1H),7.37(d,1H),7.21(s,1H),7.10(s,2H),6.65(d, 

1H),5.46(t,1H),4.30- 4.19(in,2H),4.02(q,2H),3.89(d,2H),3.82(s,3H),3.80- 3.74(in,1H),3.57 

30 - 3.49(in,1H),2.33(t,2H),2.06- 1.93(in,2H),1.92- 1.71(in,4H),1.69- 1.48(in,3H),1.15(t,3H), 

0.84(tGH).  

Compound45 

SG18B 

54 

withDCM(20mL)andextractedwithwater(3x30mL).Combinedaqueousphaseswereacidified
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H2N 

N/N %wo I HO~N N 

H0. H H H 

N~>kN N 

0 H 0 H 0 
0 

Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-13-((S)-2-(2-((E)-3-(4
hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa
2,fl-diazahexadecan-16-oate:Toanice-chilledstirringsolutionofIntermediate44(80mg,0.14 

5 mmol,1eq)inDMF(3mL)wereaddedDIPEA(71p1,0.41mmol,3eq),Intermediate29(82mg,0.14 
mmol,1eq)andCOMU(64mg,0.15mmol,1.1eq).Theresultingmixturewasstirredatrtfor20h.  

Subsequently,1MHCIsolution(40mL)wasaddedandthemixturewasstirredatrtfor15minutes, 
afterwhichitwasextractedwithamixtureofDCMandisopropanol(3/1,3x30mL).Thecombined 
organicphaseswerewashedwithasaturatedNaHCO 3 solution(3x40mL)andbrine(40mL),dried 

10 overanhydrousNa2 SO4 andconcentratedinvacuo.Thecrudecompoundwaspurifiedusingsilicagel 
chromatography(10%MeOH/DCM)toaffordthesubjectcompoundasawhitesolid(72mg, 
yield:54%).'HNMR(400MHzDMSO-d 6 )69.98(s,1H),9.44(s,1H),8.48(t,1H),8.28(d,1H),8.20
8.12(in,1H),7.97(d,1H),7.91(t,1H),778(d,2H),7.37- 7.28(in,3H),7.14(d,1H),7.00(dd,1H), 
679(d,1H),6.55(d,1H),6.47(s,2H),4.90(s,2H),4.27- 4.10(in,4H),4.01(q,2H),3.88(d,2H),3.80 

15 (s,3H),3.53- 3.44(in,6H),3.42- 3.35(in,4H),3.27- 3.08(in,2H),2.31- 2.23(in,2H),2.00- 1.87 
(in,2H),1.81- 1.68(in,1H),1.65- 1.55(in,2H),1.42- 1.30(in,2H),1.14(t,3H),0.93- 0.81(in,9H).  
HRMScalculatedforC47H6 50,3N,0m/z:977.4727(M+H)tfound977.4691.  

EXAMPLE10:CompoundSG189 

Intermediate46 

N'~>~NQtN N 
0 H 

20 

1-benzyl5-ethylcinnamoylglycyl-L-valyl-D-glutamate:Intermediate42(500mg,0.96mmol,1eq) 

wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/5,5mL),andthemixturewasallowed 
towarmtoroomtemperature.After2hthesolventwasevaporatedinvacuo.Theresiduewas 
coevaporatedfourtimeswithdiethyletheranddissolvedinDMF(5mL).Aftercoolingthesolutionin 

25 iceDIPEA(0.835mL,4.80mmol,5eq),trans-cinnamicacid(170mg,1.15mmol,1.2eq),HOBt(155 
mg,1.15mmol,1.2eq),DMAP(catalyticamount)andEDC(220mg,1.15mmol,1.2eq)wereadded 
andtheresultingmixturewasstirredatrtfor18h.Thereactionmixturewasdilutedwithethyl 
acetate(60mL)andwashedwithaiMHCIsolution(2x30mL),saturatedNaHCO 3 solution(2x30 
mL)andbrine(30mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedin 

30 vacuotoaffordthesubjectcompoundasawhitesolid(313mgyield:59%).'HNMR(400MHz 
DM50-ct6 )58.45(d,1H),8.38(t,1H),7.97(d,1H),7.60- 7.54(in,2H),7.48- 7.28(in,9H),6.76(d, 
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-V H 0 0
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1H),5.14(d,2H),4.39- 4.31(in,1H),4.31- 4.24(in,1H),4.01(q,2H),3.91(d,2H),2.35(t,2H),2.08 

- 1.93(in,2H),1.92- 1.78(in,1H),1.13(t,3H),0.84(t,6H).  

Intermediate47 

-V H 0 0 
N'~>~NQtN N 

0 H 0 0~0H 

5 (R)-2-((S)-2-(2-cinnamamidoacetamido)-3-methylbutanamido)-5-ethoxy-5-oxopentanoicacid:Toa 
solutionofpalladium(II)acetate(6mg,0.028mmol,0.05eq)indryDCM(5mL)wereaddedTEA 

(1504,1.08mmol,1.95eq)andtriethylsilane(iN4,1.11mmol,2eq).Theresultingblacksolution 

wasstirredfor15minutesafterwhichasolutionofIntermediate46(306mg,0.555mmol,1eq)in 

dryDCM(7mL)wasadded.Theresultingmixturewasstirredunderargonatmospherefor18h, 

10 dilutedwithDCM(20mL)andextractedwithwater(3x30mL).Combinedaqueousphaseswere 

acidifiedwithaiMHCIsolutionandextractedwithDCM(2x30mL).Combinedorganicphaseswere 

washedwithwater(30mL)andbrine(30mL),driedoveranhydrousNa 2 SO4 andconcentratedin 

vcicuotoaffordthesubjectcompoundasawhitesolid(99mgyield:39%).'HNMR(400MHzDMSO

cis)a12.6](s,1H),8.37(d,1H),8.28(t,1H),7.93(d,1H),7.5](d,2H),7.47- 7.33(in,4H),6.75(d, 

15 1H),4.32- 4.17(in,2H),4.08- 3.97(in,2H),3.91(d,2H),2.33(t,2H),2.06- 1.90(in,2H),1.88

1.74(in,1H),1.15(t,3H),0.88- 0.79(in,6H).  

Compound48 

SG189 

H2N 

N/N 
H0~'N N 

-V H H H 

0 H H 0 

0 

20 Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-13-((S)-2-(2
cmnamamidoacetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,fl-diazahexadecan-16
oate:Toanice-chilledstirringsolutionofIntermediate47(63mg,0.14mmol,1eq)inDMF(3mL) 

wereaddedDIPEA(71p1,0.41mmol,3eq),Intermediate29(82mg,0.14mmol,1eq)andCOMU 

(64mg,0.15mmol,1.1eq).Theresultingmixturewasstirredatrtfor20h.Subsequently,1MHCI 

25 solution(40mL)wasaddedafterwhichthemixturewasextractedwithamixtureofDCMand 

isopropanol(3/1,2x20mL).ThecombinedorganicphaseswerewashedwithasaturatedNaHCO 3 

solution(2x40mL)andbrine(40mL),driedoveranhydrousNa 2 SO4 andconcentratedinvacuo.The 

solidresiduewaswashedwithdiethylethertoaffordthesubjectcompoundasanoff-whitesolid(44 

mgyield:32%).'HNMR(400MHzDMSO-d 6 )510.00(s,1H),8.53- 8.42(in,1H),8.38- 8.24(in, 

30 2H),7.96- 7.86(in,2H),7.78(d,2H),7.60- 7.53(in,2H),7.46- 7.36(in,4H),7.34(d,2H),6.73(d, 

1H),6.48(s,2H),4.90(s,2H),4.28- 4.19(in,1H),4.17- 4.09(in,3H),4.07- 3.97(in,2H),3.91(d, 

2H),3.54- 3.44(inGH),3.42- 3.35(in,4H),3.28- 3.10(in,2H),2.32- 2.24(in,2H),2.01- 1.87(in, 
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2H),1.81- 1.67(in,1H),1.66- 1.54(in,2H),1.42- 1.29(in,2H),1.15(t,3H),0.94- 079(in,9H).  
HRMScalculatedforC46H63011N10m/z:931.4683(M+H)tfound931.4700.  

EXAMPLEU:CompoundSG19O 

Intermediate49 

H 0 H 
NQk~N 

H OQdkbQ 

5 

1-benzyl 5-ethyl (2-(34-difluorophenyl)cyclopropane-1-carbonyl)glycyl-L-valyl-D-glutamate: 

Intermediate42(500mg,0.96mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAand 

DCM(1/4,4mL),andthemixturewasallowedtowarmtoroomtemperature.After2hthesolvent 

wasevaporatedinvacuo.Theresiduewascoevaporatedfourtimeswithdiethyletheranddissolved 

10 inDMF(5mL).AftercoolingthesolutioniniceDIPEA(0.84mL,4.79mmol,5eq),2-(3,4

difluorophenyl)cyclopropane-1-carboxylicacid(209mg,1.05mmol,1.1eq),HOBt(142mg,1.05 

mmol,1.1eq),DMAP(catalyticamount)andEDC(202mg,1.05mmol,1.1eq)wereaddedandthe 

resultingmixturewasstirredatrtfor18h.Thereactionmixturewasdilutedwithethylacetate(60 

mL)andwashedwitha1MHCIsolution(2x30mL),saturatedNaHCO 3 solution(2x30mL)and 

15 brine(30mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuoto 

affordthesubjectcompoundasawhitesolid(432mgyield:75%).'HNMR(400MHzDMSO-d 6 )5 

8.48- 8.43(in,1H),8.40(t,1H),7.91- 7.81(in,1H),7.42- 7.29(in,6H),7.27- 7.18(in,1H),7.04

6.96(in,1H),5.11(d,2H),4.39- 4.31(in,1H),4.30- 4.22(in,1H),4.08- 3.99(in,2H),3.82(d,2H), 
2.36(t,2H),2.31- 2.25(in,1H),2.07- 1.92(in,3H),1.90- 1.78(in,1H),1.39- 1.31(in,1H),1.30

20 1.22(in,1H),1.19- 1.12(in,3H),0.88- 0.76(in,6H).  

Intermediate50 

H 0 H 

H 0 O~OH 
F 

(2R)-2-((2S)-2-(2-(2-(3,4-difIuorophenyl)cyclopropane-1-carboxamido)acetamido)-3
methylbutanamido)-5-ethoxy-5-oxopentanoicacid:Toasolutionofpalladium(II)acetate(30mg, 

25 0.13mmol,0.2eq)indryDCM(5mL)wereaddedTEA(186p1,1.34mmol,2eq)andasolutionof 

Intermediate49(411mg,0.67mmol,1eq)indryDCM(10mL).Afterstirringfor5minutes, 

triethylsilane(320kL,2.00mmol,3eq)wasaddeddropwiseandtheresultingmixturewasstirred 

underargonatmospherefor18h.Followingquenchingbytheadditionofwater(30mL),themixture 

wasfilteredacidifiedwithaiMHCLsolutionandextractedwithDCM(3x30mL).Combinedorganic 

30 phaseswerewashedwithwater(50mL)andbrine(50mL),driedoveranhydrousNa 2 SO4 and 

concentratedinvacuotoaffordthesubjectcompoundasabrownsolid(209mgyield:61%).'HNMR 

(400MHzDMSO-d 6 )58.49- 8.38(in,1H),8.20(t,1H),7.90- 7.81(in,1H),7.38- 7.28(in,1H),7.28 

- 7.18(in,1H),7.05- 6.97(in,1H),4.31- 4.22(in,1H),4.22- 4.13(in,1H),4.09- 3.97(in,2H),3.81 

(d,2H),2.38- 2.24(in,3H),2.06- 1.91(in,3H),1.88- 1.72(in,1H),1.38- 1.31(in,1H),1.29- 1.21 

35 (in,1H),1.20-1.13(in,3H),0.83(t,6H).  
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Compound51.  

SG19O 

H2N 

N/N 

HO N N0 

H H H 
F N~7N N ~ 

H 0 H 0 
F 

0 

Ethyl (13R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-13-((2S)-2-(2-(2-(3,4
5 difIuorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1.42-dioxo-5,8

dioxa-2,fl-diazahexadecan-16-oate:Toanice-chilledstirringsolutionofIntermediate50(70mg, 
0.14mmol,1eq)inDMF(3mL)wereaddedDIPEA(71p1,0.41mmol,3eq),Intermediate29(82mg, 

0.14mmol,1eq)andCOMU(64mg,0.15mmol,1.1eq).Theresultingmixturewasstirredatrtfor20 

h.Subsequently,1MHCIsolution(40mL)wasaddedafterwhichthemixturewasextractedwitha 
10 mixtureofDCMandisopropanol(3/1,2x30mL).Thecombinedorganicphaseswerewashedwitha 

saturatedNaHCO3 solution(3x30mL)andbrine(30mL),driedoveranhydrousNa 2 SO4 and 
concentratedinvacuo.Thesolidresiduewaswashedwithdiethylethertoaffordthesubject 
compoundasanoff-whitesolid(22mgyield:16%).'HNMR(400MHzDMSO-d 6 )510.07(s,1H), 
8.49(t,1H),8.44- 8.34(in,2H),7.99- 7.87(in,2H),778(d,2H),7.38- 7.28(in,3H),7.28- 7.17(in, 

15 1H),7.07- 6.93(in,1H),6.51(s,2H),4.90(s,2H),4.31- 4.20(in,2H),4.20- 4.08(in,2H),4.08- 3.95 

(in,2H),3.81(d,2H),3.55- 3.44(in,6H),3.43- 3.36(in,4H),3.25- 3.10(in,2H),2.32- 2.21(in, 

3H),2.06- 1.86(in,3H),1.85- 1.70(in,1H),1.65- 1.55(in,2H),1.41- 1.30(in,3H),1.30- 1.21(in, 

1H),1.21- 1.09(in,3H),0.93- 074(in,9H).HRMScalculatedforC4 7H630,,N,0F2m/z:981.4640(M+ 
H)tfound981.4608.  

Intermediate52 

H 
0 N 

0 

(E)-3-(4-((tert-butoxycarbonyl)amino)phenyl)acrylicacid:Toanice-chilledstirringsolutionof4

aininocinnamicacid(998ing,5.0minol)inwater(4inL)and1MNaGH(6.5inL),asolutionofdi-tert
25 butyldicarbonate(1.419g,6.5inmol)indioxane(20mL)wasadded.Themixturewasallowedto 

warmtoroomtemperatureandthestirringwascontinuedovernight.Dioxanewasevaporatedin 
vacuoafterwhichthemixturewaswashedwithdiethylether(10mL).Theaqueousphasewas 
acidifiedtopH= 1witha1MHCIsolutionandextractedwithEtOAc(3x20mL).Thecombined 

organicphasesweredriedoveranhydrousNa 2 SO4 andconcentratedinvacuotoaffordthesubject 
30 compoundasanorangesolid(1.062g,81%).'HNMR(400MHzDMSO-d 6 )612.17(s,1H),9.59(s, 

1H),7.62- 7.55(in,2H),7.53- 7.46(in,3H),6.38(d,1H),1.48(s,9H).  

Intermediate53 
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20 EXAMPLE12:CompoundSG196
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H 
0 N 

H 0 H 
0 N 

0 H 

Diethyl ((E)-3-(4-((tert-butoxycarbonyl)amino)phenyl)acryloyl)glycyl-L-vaIyI-D-gIutamate: 
Intermediate5(276mg,0.60mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAand 
DCM(1/5,4mL),andthemixturewasallowedtowarmtoroomtemperature.After3hthesolvent 

5 wasevaporatedinvacuo.Theresiduewascoevaporatedthreetimeswithdiethyletheranddissolved 
inDMF(3mL).Aftercoolingthesolutioninice) DIPEA(0.52mL,3.0mmol,5eq),Intermediate52 
(174mg,0.66mmol,1.1eq),HOBt(89mg,0.66mmol,1.1eq),DMAP(catalyticamount)andEDC 
(127mg,0.66mmol,1.1eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.The 
reactionmixturewasdilutedwithethylacetate(40mL)andwashedwitha1MHCIsolution(2x 

10 20mL),saturatedNaHCO3 solution(2x20mL)andbrine(20mL).Theorganiclayerwasdriedover 
anhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasanorangesolid(179 
mgyield:49%),whichwasusedinthenextstepwithoutanyfurtherpurification.  

Intermediate54 

H2N 
H 0 H 
N~)kN 

0 H 0 

15 Diethyl((E)-3-(4-aminophenyl)acryloyl)glycyl-L-valyl-D-glutamate:Intermediate53(179mg,0.30 
mmol)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/5,4mL),andthemixturewas 
allowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresidue 
wasdissolvedinEtOAc(50mL)andwashedwithasaturatedNaHCO 3 solution(3x30mL)andbrine 
(30mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuotoaffordthe 

20 subjectcompoundasanorangesolid(135mg,91%).'HNMR(400MHzMeOD)67.46(d,1H),7.34 
(d,2H),6.70(d,2H),6.42(d,1H),4.48- 4.42(in,1H),4.31(d,1H),4.23- 4.14(in,2H),4.14- 3.92 

Intermediate55 

2%0 
dEwN~NH2 0 

H 

25 Tert-butyl(3-(2-(2-(3-aminopropoxy)ethoxy)ethoxy)propyl)carbamate:AsolutionofBoc 2O(4.365g, 

20mmol,1eq)inDCM(40mL)wasaddeddropwisetoastirringsolutionofdiethyleneglycolbis(3
aminopropyl)ether(22.021g,100mmol,5eq)inDCM(100mL)at0 0 C.Theresultingmixturewas 
stirredatrtfor20hafterwhichthesolventwasevaporatedinvacuo.Theresiduewasdissolvedina 

saturatedNaHCO3 solution(50mL)andextractedwithDCM(2x50mL).Thecombinedorganic 
30 phaseswerewashedwithasaturatedNaHCO 3 solution(2x50mL)andbrine(100mL),driedover 

anhydrousNa2SO4andconcentratedinvacuotoaffordthesubjectcompoundasacolourlessoil 
(3.870gyield:60%).'HNMR(400MHzDMSO-d 6 )56.82- 6.72(in,1H),3.53- 3.34(in,12H),2.96 
(q,2H),2.57(t,2H),1.63- 1.51(in,4H),1.37(s,9H).  

Intermediate56 

59 

(in,4H),2.43(t,2H),2.27- 2.13(in,2H),2.08- 1.95(in,1H),1.28(t,3H),1.22(t,3H),0.99(tGH).
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0 
HO 

0 

4-ethoxy-4-oxobutanoicacid:Succinicanhydride(5g,50mmol)wassuspendedinanhydrous 
ethanol(15mL)andrefluxedfor2hafterwhichthemixturewasconcentratedinvacuotoaffordthe 

subjectcompoundasacolourlessoil(7.31gyield:100%).'HNMR(400MHzCDCI 3 )610.98(s,1H), 

5 4.16(q,2H),271- 2.66(in,2H),2.64- 2.60(in,2H),1.26(t,3H).  

Intermediate57 

0 0 

0 N~N 
H H 

Ethyl 2,2-dimethyl-4,20-dioxo-3,9,1245-tetraoxa-549-diazatricosan-23-oate: To an ice-chilled 

stirringsolutionofIntermediate55(3.870g,12.1mmol 1eq)inDCM(40mL)wereadded 
10 Intermediate56(1.942g,13.3mmol,1.1eq),DIPEA(6.31mL,36.2mmol,3eq),HOBt(1.795g,13.3 

mmol,1.1eq),DMAP(catalyticamount)andEDC(2.548g,13.3mmol,1.1eq)andtheresulting 

mixturewasstirredatrtfor18h.ThereactionmixturewasdilutedwithDCM(30mL)andwashed 

witha1MHCIsolution(2x50mL),saturatedNaHCO 3 solution(2x50mL)andbrine(50mL).The 
organiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedinvacuotoaffordthesubject 

15 compoundasyellowoil(4.471gyield:83%).'HNMR(400MHzDMSO-d 6 )57.83(t,1H),676(t,1H), 

4.03(q,2H),3.54- 3.49(in,4H),3.48- 3.44(in,4H),3.41- 3.35(in,4H),3.07(q,2H),2.96(q,2H), 
2.50- 2.45(in,2H),2.33(t,2H),1.65- 1.54(in,4H),1.37(s,9H),1.17(t,3H).  

Intermediate58 

0 

H 2 N~N 
H o 

wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/5,25mL),andthemixturewas 

allowedtowarmtoroomtemperature.After4hthesolventwasevaporatedinvacuo.Theresidue 

wascoevaporatedthreetimeswithdiethylethertoaffordthesubjectcompoundasayellowoil(4.55 

gyield:100%).'HNMR(400MHzDMSO-d 6 )57.86(t,1H),7.70(s,2H),4.03(q,2H),3.55- 3.43(in, 
25 1OH),3.38(t,2H),3.07(q,2H),2.91- 2.80(in,2H),2.55- 2.45(in,2H),2.37- 2.28(in,2H),177(p, 

2H),1.60(p,2H),1.17(t,3H).  

Intermediate59 

NH2 

NN N N N H H 0 N~N 

0 0 

Ethyl 1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17-dioxo-6,9,12-trioxa
30 246-diazaicosan-20-oate:Compound10(0.42]g,1.20inmol,1eq)wasdissolvedinDMSO(20mL).  

60 

20 Ethyl1-amino-15-oxo-4,7,1O-trioxa-14-azaoctadecan-18-oate:Intermediate57(4.41g,9.83mmol)
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Intermediate58(1.658g,3.59mmol,3eq)andDIPEA(2.08mL,11.95mmol,10eq)weredissolved 

inDCM(1mL)andaddedtothestirringsolutionofCompound10inDMSO.Aftercoolingthe 

reactionmixtureiniceCOMU(1.279g,2.99mmol,2.5eq)wasaddedandthemixturewasstirredat 

rtfor20h.Ethylacetate(100mL)anda1MNaHCO 3 solution(75mL)wereadded.After 

5 concentratingthemixtureinvacuoitwascooledoniceforonehour.Theprecipitatewasfiltered 

andwashedwithwateranddiethylethertoaffordthesubjectcompound(271mgyield:33%), 

whichwasusedinthenextstepwithoutanyfurtherpurification.  

Intermediate60 

NH2 

NN N 

O~N N 
H H 0 
N~fO%%QtfO%~C%%.~N OH 

0 0 

10 1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17-dioxo-6,9,12-trioxa-2,16
diazaicosan-20-oicacid:ToastirringsolutionofIntermediate59(271mg,0.39mmol)inmethanol 

(20mL)wasaddediMaqueousNaOH(4mL).Themixturewasstirredatrtfor3h.Water(6mL)was 

addedandthemixturewasacidifiedusingaiMHCIsolution.Methanolwasevaporatedinvacuoand 

theresultingsuspensionwascooledonicefor1h.Theobtainedprecipitatewasfilteredandwashed 

15 withwateranddiethylethertoaffordthesubjectcompoundasanoff-whitesolid(207mgyield 

80%).'HNMR(400MHzDMSO-d 6 )512.04(s,1H),9.99(s,1H),8.39(t,1H),7.84- 7.71(in,3H),7.34 

(d,2H),6.47(s,2H),4.90(s,2H),4.13(t,2H),3.55- 3.40(in,1OH),3.39- 3.25(in,4H),3.06(q,2H), 

2.40(t,2H),2.28(t,2H),1.80- 1.68(in,2H),1.66- 1.53(in,4H),1.43- 1.28(in,2H),0.89(t,3H).  

Compound61 

20 SG196 

NH2 

O)t~N 

N 
H H 0 
N~N 

NH 
0 0 -V 0 0 I H H 

'S -V N 
0 H ~ 

Diethyl ((E)-3-(4-(1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17-dioxo
69,12-trioxa-2,16-diazaicosan-20-amido)phenyl)acryloyl)glycyl-L-valyl-D-glutamate: To an ice
chilledstirringsolutionofIntermediate60(33mg,0.05mmol,1eq)inDMF(2mL)wereaddedDIPEA 

25 (26p1,0.15mmol 3eq),Intermediate54(28mg,0.055mmol,1.1eq)andCOMU(24mg, 

0.055mmol,1.1eq).Theresultingmixturewasstirredatrtfor40hafterwhichitwasdilutedwitha 

mixtureofDCMandisopropanol(3/1,30mL)andwashedwitha1MHCIsolution(2x15mL), 

saturatedNaHCO3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdriedover 

anhydrousNa2 SO4 andconcentratedinvacuo.Thesolidresiduewaswashedtwicewithdiethylether 

30 toaffordthesubjectcompoundasanoff-whitesolid(25mgyield:44%).'HNMR(400MHzDMSO
cis)t59.99(s,1H),8.45- 8.37(in,2H),8.33(t,1H),7.92(d,1H),7.87(t,1H),7.82- 7.73(in,3H),7.63 

(d,2H),7.50(d,2H),7.39- 7.31(in,3H),6.62(d,1H),6.48(s,2H),4.90(s,2H),4.30- 4.21(in,2H), 

61 

N~ N
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4.13(t,2H),4.10- 3.98(in,4H),3.89(d,2H),3.54- 3.25(in,14H),3.07(t,2H),2.43- 2.29(in,6H), 

2.04- 1.93(in,2H),1.88- 179(in,1H),1.79- 1.68(in,2H),1.66- 1.55(in,4H),1.43- 1.29(in,2H), 

1.21- 1.12(inGH),0.93- 0.80(in,9H).  

EXAMPLE13:CompoundSG197 

5 Intermediate62 

H 0 
0 

0 

Dicyclopentyl(tert-butoxycarbonyl)-D-glutamate:Toanice-chilledstirringsolutionofN-Boc-D
glutamicacid(495mg,2.0mmol,1eq)inDCM(15ml),cyclopentanol(0.727mL,8mmol,8eq),EDC 

(844mg,4.4mmol,4.4eq),andDMAP(65mg,0.53mmol,0.53eq)wereadded.Themixturewas 

10 allowedtowarmtoroomtemperatureandthestirringwascontinuedovernight.Thesolventwas 

evaporatedinvacuo.TheresiduewasdissolvedinEtOAc(25mL)andwashedwitha1MHCIsolution 

(2x25mL),saturatedNaHCO 3 solution(2x25mL)andbrine(25mL).Theorganiclayerwasdried 

overanhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasacolourlessoil 

(625mg,82%).'HNMR(400MHzCDCI 3 )55.25- 5.13(in,2H),5.09(d,1H),4.29- 4.20(in,1H), 

15 2.44- 2.25(in,2H),2.20- 2.06(in,1H),1.95- 1.82(in,5H),1.79- 1.64(in,8H),1.64- 1.53(in,4H), 

1.44(s,9H).  

Intermediate63 

0 H 0 
0 N N~0 

Dicyclopentyl(tert-butoxycarbonyl)-L-valyl-D-glutamate:Intermediate62(591mg,1.54mmol,1 

20 eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/3,5mL),andthemixturewas 

allowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresidue 

wascoevaporatedfourtimeswithdiethyletheranddissolvedinDMF(4mL).Aftercoolingthe 

solutioniniceDIPEA(1.34mL,7.]mmol,5eq),Intermediate1(368mg,1.70mmol,1.1eq),HOBt 

(230mg,1.70mmol,1.1eq),DMAP(catalyticamount)andEDC(326mg,1.70mmol,1.1eq)were 

25 addedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixturewasdilutedwith 

ethylacetate(60mL)andwashedwitha1MHCIsolution(2x30mL),saturatedNaHCO 3 solution(2 
x30mL)andbrine(30mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedin 

vacuotoaffordthesubjectcompoundasayellowoil(494mgyield:67%).'HNMR(400MHzCDCI 3 ) 
156.69(d,1H),5.25- 5.11(in,2H),5.00(s,1H),4.58- 4.49(in,1H),3.99(s,1H),2.43- 2.25(in,2H), 

30 2.23- 2.10(in,2H),2.02- 1.89(in,1H),1.88- 1.78(in,4H),1.7'S- 1.64(in,8H),1.63- 1.54(in,4H), 

1.45(s,9H),0.97(d,3H),0.91(d,3H).  

Intermediate64 

62 

H
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H 0 H 
0 NQtN N~0 

0 H 
0 

Dicyclopentyl(tert-butoxycarbonyl)glycyl-L-valyl-D-glutamate:Intermediate63(462mg,0.96mmol, 

1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/3,5mL),andthemixturewas 

allowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresidue 
5 wascoevaporatedfourtimeswithdiethyletheranddissolvedinDMF(4mL).Aftercoolingthe 

solutioniniceDIPEA(0.84mL,4.8mmol,5eq),Intermediate2(184mg,1.05mmol,1.1eq),HOBt 
(142mg,1.05mmol,1.1eq),DMAP(catalyticamount)andEDC(201mg,1.05mmol,1.1eq)were 
addedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixturewasdilutedwith 
ethylacetate(50mL)andwashedwitha1MHCIsolution(2x25mL),saturatedNaHCO 3 solution(2 

10 x25mL)andbrine(25mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentratedin 
vacuotoaffordthesubjectcompoundaswhitesolid(330mgyield:64%).'HNMR(400MHzCDCI 3 ) 
a6.99(d,1H),6.61(d,1H),5.27- 5.09(in,3H),4.46(td,1H),4.36(dd,1H),3.90(dd,1H),379(dd, 
1H),2.35(q2H),2.31- 2.22(in,1H),2.20- 2.07(in,1H),2.06- 1.92(in,1H),1.90- 179(in,4H), 
17]- 1.54(in,12H),1.46(s,9H),0.97(d,3H),0.93(d,3H).  

15 Intermediate65 

N0 

H0~. H 0 H 

N~AN 
0 H 

Dicyciopentyl((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-i-vaIyI-D-gIutamate:Intermediate 

andthemixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedin 

20 vacuo.TheresiduewascoevaporatedfourtimeswithdiethyletheranddissolvedinDMF(3mL).  
AftercoolingthesolutioniniceDIPEA(0.174mL,1.0mmol,5eq),trans-ferulicacid(43mg,0.22 
mmol,1.1eq),HOBt(30mg,0.22mmol,1.1eq),DMAP(catalyticamount)andEDC(42mg,0.22 

mmol,1.1eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixture 
wasdilutedwithethylacetate(30mL)andwashedwitha1MHCIsolution(2x15mL),saturated 

25 NaHCO3 solution(2x15mL)andbrine(15mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 

andconcentratedinvacuotoaffordthesubjectcompoundaswhitesolid(93mgyield:76%).'H 
NMR(400MHzCDCI 3 )67.56(d,1H),7.24(d,1H),7.09- 6.97(in,3H),6.92- 6.81(in,2H),6.37(d, 
1H),6.00(s,1H),5.21- 5.07(in,2H),4.55- 4.47(in,1H),4.46- 4.40(in,1H),4.23- 4.06(in,2H), 
3.91(s,3H),2.41- 2.29(in,2H),2.26- 2.08(in,2H),2.06- 1.93(in,1H),1.87- 1.76(in,4H),1.74

30 1.51(in,12H),1.00- 0.88(inGH).  

Compound66 

SG197 

63 

64(108mg,0.20mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/3,4mL),
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NH2 

NNN 
94.- )-OH 

H H 
N~N 

0 
0 0 H 0 0 

W>ThQLN N- 0 
0 H 00~0 

Dicyclopentyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17

dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-vaIyI-D

glutamate:Toanice-chilledstirringsolutionofIntermediate60(19mg,0.029mmol,1.2eq)inDMF 

5 (2mL)wereaddedDIPEA(13p1,0.073mmol,3eq),Intermediate65(15mg,0.024mmol,1eq)and 

COMU(13mg,0.029mmol,1.2eq).Theresultingmixturewasstirredatrtfor18hafterwhichit 

wasdilutedwithamixtureofDCMandisopropanol(3/1,30mL)andwashedwitha1MHCIsolution 

(2x15mL),saturatedNaHCO 3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdried 

overanhydrousNa2 SO4 andconcentratedinvacuo.Thesolidresiduewaswashedtwicewithdiethyl 

10 ethertoaffordthesubjectcompoundasanoff-whitesolid(9mgyield:29%).'HNMR(400MHz) 

DMSO-d6 )59.98(s,1H),8.42- 8.36(in,1H),8.31(t,1H),7.96(d,1H),7.86(t,1H),7.81- 773(in, 

3H),7.51(d,1H),7.48- 7.38(in,3H),7.34(d,2H),6.84(d,1H),6.47(s,2H),5.10- 5.00(in,2H),4.90 

(s,2H),4.30- 4.16(in,2H),4.13(t,2H),3.96(s,3H),3.92(d,2H),3.52- 3.37(iniCH),3.32- 3.22 

(in,4H),3.15- 3.03(in,2H),2.48- 2.39(in,2H),2.39- 2.25(in,4H),2.01- 1.88(in,2H),1.86- 1.68 

15 (inYH),1.66- 1.48(in,16H),1.45- 1.30(in,2H),0.93- 0.82(in,9H).  

EXAMPLE14:CompoundSG198 

Intermediate67 

0 H 0 
0 N 

H 0 

Diethyl (tert-butoxycarbonyl)-L-alanyl-D-glutamate: To an ice-chilled stirring solution of 

20 Boc-Lalanine(1.457g,7.7minol,1.1eq)inethylacetate(50mL)wereaddedHOBt(1.040g,7.7 

inmol,1.1eq)andDCC(1.589g,7.7inmol,1.1eq).Afterstirringfor30minutesIntermediate3 

(1.678g,7minol,1eq),DIPEA(3.05mL,17.5inmol,2.5eq)andDMAP(catalyticamount)were 

addedandtheresultingmixturewasstirredatrtfor18hafterwhichhexane(20mL)wasadded.  

Themixturewasfilteredandwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 solution 
25 (2x50mL)andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentrated 

invacuotoaffordthesubjectcompoundasanoff-whitecrystallinesolid(2.149gyield:82%),which 
wasusedinthenextstepwithoutanyfurtherpurification.  

Intermediate68 

H 0 0 >0yN%~%N N 0 H 

64 

0



WO2022/084417 PCT/EP20211079141 

Diethyl(tert-butoxycarbonyl)glycyl-L-alanyl-D-glutamate:Intermediate67(1.872g,5.0mmol)was 

addedtoanice-chilledstirredmixtureofTFAandDCM(1/5,20mL),andthemixturewasallowedto 
warmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresiduewas 
coevaporatedthreetimeswithdiethylether.ConcurrentlyHOBt(0.743g,5.5mmol,1.1eq),DCC 

5 (1.135g,5.5mmol,1.1eq)andDMAP(catalyticamount)wereaddedtoanice-chilledstirring 
solutionofIntermediate2(0.963g,5.5mmol,1.1eq)inethylacetate(30mL).After30minutesa 
solutionofthedeprotectedIntermediate67inethylacetate(20mL)andDIPEA(4.35mL,25.0mmol, 

5eq)wasaddedandtheresultingmixturewasstirredatrtfor18h.Hexane(20mL)wasaddedafter 
whichthemixturewasfilteredandwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 

10 solution(2x50mL)andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 and 
concentratedinvacuotoaffordthesubjectcompoundasanoff-whitecrystallinesolid(1.93gyield: 
90%).'HNMR(400MHzCDCI 3 )67.16(d,1H),6.73(d,1H),5.29(s,1H),4.60- 4.49(in,2H),4.21
4.10(in,4H),3.90- 3.74(in,2H),2.46- 2.33(in,2H),2.23- 2.15(in,1H),2.06- 1.96(in,1H),1.45 
(s,9H),1.40(d,3H),1.28- 1.23(inGH).  

15 Intermediate69 

N0 

H0, H 0 H 

N%~~WN N%'%NWQ~~%% 
0 H 

0 

Diethyl((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)-glycyl-L-alanyl-D-glutamate:Intermediate68 

(129mg,0.3mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/5,4mL),and 
themixturewasallowedtowarmtoroomtemperature.After3hthesolventwasevaporatedin 

20 vacuo.TheresiduewascoevaporatedthreetimeswithdiethyletheranddissolvedinDMF(3mL).  
AftercoolingthesolutioniniceDIPEA(0.261mL,1.5mmol,5eq),trans-ferulicacid(64mg,0.33 
mmol,1.1eq),HOBt(45mg,0.33mmol,1.1eq),DMAP(catalyticamount)andEDC(63mg,0.33 
mmol,1.1eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.Thereactionmixture 

25 NaHCO3 solution(2x15mL)andbrine(15mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 

andconcentratedinvacuotoaffordthesubjectcompoundawhitesolid(66mgyield:43%).'HNMR 
(400MHzCDCI 3 )67.54(d,1H),7.18(d,1H),7.06(dd,1H),7.01(d,1H),6.92- 6.88(in,2H),6.61(t, 
1H),6.33(d,1H),5.91(s,1H),4.62- 4.51(in,1H),4.22-4.00(in,6H),3.91(s,3H),2.45- 2.33(in, 
2H),2.25- 2.17(in,1H),2.08- 1.99(in,1H),1.42(d,3H),1.28- 1.21(in,6H).  

30 Compound70 

SG198 

NH2 

NN N 

0 N 
H H 
N~N 

0 0~r 0 
N1 

~~NQkN N 
0 H 0 ~0 Nh 

65 

wasdilutedwithethylacetate(30mL)andwashedwitha1MHCIsolution(2x15mL),saturated
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Diethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17-dioxo

6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-aIanyl-D-gIutamate: 
Toanice-chilledstirringsolutionofIntermediate60(42mg,0.064mmol,1.2eq)inDMF(2mL)were 
addedDIPEA(28p1,0.16mmol,3eq),Intermediate69(27mg,0.053mmol,1eq)andCOMU(27 

5 mg,0.064mmol,1.2eq).Theresultingmixturewasstirredatrtfor18hafterwhichitwasdiluted 
withamixtureofDCMandisopropanol(3/1,30mL)andwashedwitha1MHCIsolution(2x15mL), 
saturatedNaHCO3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdriedover 

anhydrousNa2 SO4 andconcentratedinvacuo.Thesolidresiduewaswashedtwicewithdiethylether 
toaffordthesubjectcompoundasanoff-whitesolid(32mgyield:52%).'HNMR(400MHzDMSO

10 d6 )510.01(s,1H),8.46- 8.31(in,2H),8.28- 8.19(in,1H),7.96- 7.87(in,1H),7.80- 7.73(in,3H), 
7.47- 7.39(in,2H),7.34(d,2H),7.17(dd,1H),7.09(d,1H),6.75(d,1H),6.48(s,2H),4.90(s,2H), 
4.39- 4.29(in,1H),4.29- 4.22(in,1H),4.16- 3.97(in,6H),3.85(d,2H),3.81(s,3H),3.55- 3.40(in, 
1OH),3.32- 3.23(in,4H),3.15- 3.03(in,2H),2.48- 2.41(in,2H),2.37- 2.30(in,4H),2.07- 1.97 
(in,1H),1.94- 1.81(in,1H),1.77- 1.69(in,2H),1.66- 1.57(in,4H),1.42- 1.30(in,2H),1.24(d, 

15 3H),1.21- 1.11(in,6H),0.95- 0.84(in,3H).  

EXAMPLE15:CompoundSG199 

Intermediate71.  

0 H 0 
0 N 

H 001~NQ~N 

Diethyl(tert-butoxycarbonyl)-L-phenylalanyl-D-glutamate:Toanice-chilledstirringsolutionof 

20 Boc-Lphenylalanine(2.043g,7.7minol,1.1eq)inethylacetate(50mL)wereaddedHOBt(1.040g, 

7.7minol,1.1eq)andDCC(1.589g,7.7inmol,1.1eq).Afterstirringfor30minutesIntermediate3 

(1.678g,7minol,1eq),DIPEA(3.05mL,17.5inmol,2.5eq)andDMAP(catalyticamount)were 

Themixturewasfilteredandwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 solution 
25 (2x50mL)andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 andconcentrated 

invacuotoaffordthesubjectcompoundasanoff-whitecrystallinesolid(2.397gyield:76%),which 
wasusedinthenextstepwithoutanyfurtherpurification.  

Intermediate72 

H 0 0 40yN%~%NN 
0 H 

30 Diethyl(tert-butoxycarbonyl)glycyl-L-phenylalanyl-D-glutamate:Intermediate71(2.253g,5.0 
inmol)wasaddedtoanice-chilledstirredmixtureofTFAandDCM(1/5,20mL),andthemixturewas 
allowedtowarmtoroomtemperature.After3hthesolventwasevaporatedinvacuo.Theresidue 
wascoevaporatedthreetimeswithdiethylether.ConcurrentlyHOBt(0.743g,5.5minol,1.1eq), 
DCC(1.135g,5.5inmol,1.1eq)andDMAP(catalyticamount)wereaddedtoanice-chilledstirring 

66 

addedandtheresultingmixturewasstirredatrtfor18hafterwhichhexane(20mL)wasadded.
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solutionofIntermediate2(0.963g,5.5mmol,1.1eq)inethylacetate(30mL).After30minutesa 
solutionofthedeprotectedIntermediate71inethylacetate(20mL)andDIPEA(4.35mL,25.0mmol, 
5eq)wasaddedandtheresultingmixturewasstirredatrtfor18h.Hexane(20mL)wasaddedafter 
whichthemixturewasfilteredandwashedwitha1MHCIsolution(2x50mL),saturatedNaHCO 3 

5 solution(2x50mL)andbrine(50mL).TheorganiclayerwasdriedoveranhydrousNa 2 SO4 and 
concentratedinvacuotoaffordthesubjectcompoundasawhitesolid(1.93gyield:76%).'HNMR 
(400MHzCDCI 3 )57.31- 7.20(in,5H),676(d,1H),6.61(d,1H),5.14(s,1H),476- 470(in,1H), 
4.48- 4.43(in,1H),4.19- 4.08(in,4H),3.85- 373(in,2H),3.16- 3.02(in,2H),2.20- 2.16(in,2H), 
2.07- 1.99(in,1H),1.91- 1.82(in,1H),1.43(s,9H),1.28- 1.23(in,6H).  

10 Intermediate73 

N0 

H0~. H 0 H 

NQk~N 

0 H O1%KQ~Nh 

Diethyl ((E)-3-(4-Hydroxy-3-methoxyphenyl)acryloyl)-glycyl-L-phenylalanyl-D-gIutamate: 
Intermediate72(152mg,0.3mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAand 

DCM(1/5,4mL),andthemixturewasallowedtowarmtoroomtemperature.After3hthesolvent 
15 wasevaporatedinvacuo.Theresiduewascoevaporatedthreetimeswithdiethyletheranddissolved 

inDMF(3mL).AftercoolingthesolutioniniceDIPEA(0.261mL,1.5mmol,5eq),trans-ferulicacid 
(64mg,0.33mmol,1.1eq),HOBt(45mg,0.33mmol,1.1eq),DMAP(catalyticamount)andEDC(63 
mg,0.33mmol,1.1eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.Thereaction 
mixturewasdilutedwithethylacetate(30mL)andwashedwitha1MHCIsolution(2x15mL), 

20 saturatedNaHCO3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdriedover 
anhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundanoff-whitesolid(84 
mgyield:48%).'HNMR(400MHzCDCI 3 )67.66- 7.46(in,3H),7.23- 6.92(in,8H),6.85(d,1H), 
6.36(d,1H),4.92- 4.86(in,1H),4.52- 4.47(in,1H),4.13- 4.03(in,6H),3.83(s,3H),3.14- 3.02(in, 

25 Compound74 

SG199 

NH2 

NN N 
I )-OH 

H H 0 0 
0 0 0~~I H 0 

~A~N~AN N 

0 H 

Diethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17-dioxo

6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-phenylalanyl-D

30 glutamate:Toanice-chilledstirringsolutionofIntermediate60(41ing,0.062inmol,1.2eq)inDMF 
(2mL)wereaddedDIPEA(27p.L,0.15mmol,3eq),Intermediate73(30mg,0.051inmol,1eq)and 

COMU(26ing,0.062mmol,1.2eq).Theresultingmixturewasstirredatrtfor18hafterwhichit 

6] 

2H),2.14- 2.09(m,2H),2.06- 1.98(in,1H),1.93- 1.83(m,1H),1.22-1.18(in,6H).
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wasdilutedwithamixtureofDCMandisopropanol(3/1,30mL)andwashedwitha1MHCIsolution 

(2x15mL),saturatedNaHCO 3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdried 

overanhydrousNa2 SO4 andconcentratedinvacuo.Thesolidresiduewaswashedtwicewithdiethyl 

ethertoaffordthesubjectcompoundasanoff-whitesolid(14mgyield:22%).'HNMR(400MHzI 

5 DMSO-d6 )a10.07(s,1H),8.51- 8.36(in,2H),8.33- 8.24(in,1H),7.81- 7.74(in,4H),7.54- 7.30 
(inSH),7.29- 7.07(in,6H),6.81(d,1H),6.51(s,2H),4.90(s,2H),4.30- 4.01(in,8H),3.96(s,3H), 

3.87(d,2H),3.57- 3.37(in,10H),3.33- 3.19(in,4H),3.15- 3.03(in,4H),2.48- 2.40(in,4H),2.23 

(t,2H),2.00- 1.89(in,1H),1.85- 1.68(in,3H),1.68- 1.56(in,4H),1.44- 1.31(in,2H),1.23- 1.15 

(in,6H),0.96- 0.85(in,3H).  

10 EXAMPLE16:CompoundSG200 

Intermediate75 

N0 

H 0 H 
N~)kN 

0 H 0#~hQ 

1-benzyl 5-ethyl ((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutamate: 

Intermediate42(156mg,0.3mmol,1eq)wasaddedtoanice-chilledstirredmixtureofTFAand 

15 DCM(1/5,4mL),andthemixturewasallowedtowarmtoroomtemperature.After3hthesolvent 

wasevaporatedinvacuo.Theresiduewascoevaporatedfourtimeswithdiethyletheranddissolved 

inDMF(3mL).AftercoolingthesolutioniniceDIPEA(0.261mL,1.5mmol,5eq),trans-ferulicacid 

(64mg,0.33mmol,1.1eq),HOBt(45mg,0.33mmol,1.1eq),DMAP(catalyticamount)andEDC(63 

mg,0.33mmol,1.1eq)wereaddedandtheresultingmixturewasstirredatrtfor18h.Thereaction 

20 mixturewasdilutedwithethylacetate(30mL)andwashedwithasaturatedNH 4 CIsolution(2x 

15mL),saturatedNaHCO3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdriedover 

mgyield:50%).'HNMR(400MHzDMSO-d 6 )69.45(s,1H),8.45(d,1H),8.19(t,1H),7.91(d,1H), 

7.41- 7.28(in,6H),7.14(d,1H),7.00(dd,1H),6.79(d,1H),6.57(d,1H),5.11(d,2H),4.39- 4.31(in, 

25 1H),4.30- 4.23(in,1H),4.01(q,2H),3.88(d,2H),3.81(s,3H),2.35(t,2H),2.09- 1.92(in,2H),1.92 

- 1.79(in,1H),1.14(t,3H),0.83(t,6H).  

Compound76 

SG200 

NH2 

NN N 

0 N )-OH 
H H 0 
N~N 

0 0 ~ 0 
N1  H ~ 
~N~N~)LN N 

0 H 
0 
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anhydrousNa2 SO4 andconcentratedinvacuotoaffordthesubjectcompoundasawhitesolid(89
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1-benzyl5-ethyl((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-1,17

dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-vaIyI-D
glutamate:Toanice-chilledstirringsolutionofIntermediate60(58mg,0.088mmol,1eq)inDMF(2 

mL)wereaddedDIPEA(47p1,0.27mmol,3eq),Intermediate75(52mg,0.088mmol,1eq)and 

5 COMU(42mg,0.098mmol,1.1eq).Theresultingmixturewasstirredatrtfor18hafterwhichit 

wasdilutedwithamixtureofDCMandisopropanol(3/1,30mL)andwashedwitha1MHCIsolution 

(2x15mL),saturatedNaHCO 3 solution(2x15mL)andbrine(15mL).Theorganiclayerwasdried 

overanhydrousNa2 SO4 andconcentratedinvacuo.Thesolidresiduewaswashedtwicewithdiethyl 

ethertoaffordthesubjectcompoundasanoff-whitesolid(31mgyield:28%).'HNMR(400MHz) 

10 DMSO-d6 )59.99(s,1H),8.46(d,1H),8.39(t,1H),8.32(t,1H),7.97(d,1H),7.91(t,1H),7.83- 774 

(in,2H),7.47- 7.29(in,9H),7.17(dd,1H),7.09(d,1H),677(d,1H),6.47(s,2H),5.13(d,2H),4.90(s, 

2H),4.40- 4.24(in,2H),4.12(t,2H),4.01(q,2H),3.91(d,2H),3.80(s,3H),3.54- 3.23(in,14H),3.15 

- 3.03(in,2H),2.48- 2.41(in,4H),2.38- 2.32(in,2H),2.06- 1.94(in,2H),1.93- 1.81(in,1H),1.78 

- 1.67(in,2H),1.67- 1.56(in,4H),1.42- 1.30(in,2H),1.14(t,3H),0.93- 0.80(in,9H).  
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EXAMPLE17:Invitroevaluationofconjugatedcompounds 

PBMCcytotoxicityassay 

TheTLR]andNOD2conjugatedcompoundsoftheinventionweretestedfortheirabilitytoactivate 
thecytotoxicactivityofperipheralbloodmononuclearcells(PBMCs)towardscancercelllines.The 

5 maineffectorfractionofPBMCsinthisassayarenaturalkiller(NK)cellswhichplayanessentialrole 
intheinnateimmunesystemthroughtheirdirectcytotoxicactivityagainstaberrantcellsespecially 
tumourcellsandvirallyinfectedcells.Theflowcytometry-basedmethoddescribedhereafter 
measuresthePBMCcytotoxicactivityagainsttargetcancercelllinesbyco-incubatingPBMCsand 

cancercellswhichwerepre-labelledbycarboxyfluoresceinsuccinimidylester(CFSE)todistinguish 
10 themfromeffectorcells.Successfulactivationofeffectorcellsbythetestedcompoundsleadsto 

higherdegreeofcelldeathinthetargetcellpopulation.  

ChronicmyelogenousleukaemiaK562andchronicBcellleukaemiaMEC-1celllineswereusedas 

targetcellsintheassay.Bothcelllineswerepre-culturedforatleast10daysbeforetheassaywas 
performed.ImmediatelypriortotheadditionoftargetcellstoPBMCstargetcellswerestainedwith 

15 CFSEat2kMfor15minutesat37 0 Cinthedark.Cellswerethenwashedwithmediumand 
resuspendedat200.000cells/mL.  

PBMCswereisolatedfromwholebloodbycentrifugationwiththeFicoll-Paquedensitygradient 
solution.AftercentrifugationPBMCswerewashedtwicewithPBSandresuspendedinmediumat 
4.000.000cells/mL.ToperformtheassayPBMCswereseededon96wellmicrotiterplatesat 

20 400.000cellsperwellandculturedinduplicatesat3]0 Cfor20hinthepresenceofthecompounds.  

Thecompoundswerepreparedasfollows:Firststocksolutionsoftheconjugatedcompoundswere 
preparedinDMSOata1mMconcentration.Theworkingdilutionsoftheconjugatedcompoundsin 
mediumwerethenaddeddirectlytoPBMCstoensurea1kMfinalconcentration.  

AfterincubatingthePBMCsinthepresenceofcompounds,10.000CFSEstainedtargetcellswere 

cellswerestainedwiththeSYTOX' T M Blue(Invitrogen)nucleicacidstainandanalysedwithflow 
cytometry.Dead(SYTOX' T M Bluestainpositive)targetcellsweregatedoutoftheCFSEpositive 
populationprovidingtheratioofkilledcellswithinthetargetcellpopulation.  

TheabilityofconjugatedcompoundstoactivatethecytotoxicactivityofPBMCsagainstMEC-1and 
30 K562targetcellsisdemonstratedinFigure1andFigure2.5G48,5G144,andRH32werethetested 

conjugatedcompoundsoftheinvention.Mediumwasusedasacontrolandtheresultsaregivenasa 
ratioversusthecontrol.Intermediarycompound5G8wasemployedasaknownNOD2agonistofthe 
desmuramylpeptidetype(Gobecetal.2018).Intermediarycompound5G43wasemployedasa 

knownTLRYagonistofthepurinetype(Akinbobuyietal.2016).Thecombinationof5G8and5G43 
35 wasemployedtocomparetheactivityofconjugatedcompoundsagainstanunconjugatedmixtureof 

NOD2andTLR]agonists.  

AntigenpresentationofBMDCstoCD4+andCD8+T-Iymphocytes 

Theeffectoftheconjugatedcompoundsoftheinventiononantigenpresentationofmousebone 
marrowderiveddendriticcells(BMDCs)toT-lymphocyteswasexamined.Afterpre-treatingBMDCs 
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25 addedtoeachwellforafinal40:1ratioofeffectorcellsversustargetcells.After4hofco-incubation,
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withselectedcompoundsandovalbuminantigenpresentationofovalbumintoeitherCD4+orCD8+ 

T-Iymphocyteswasobservedwithflowcytometrybydetectingthedegreeofactivationand 
proliferationofaffectedT-lymphocytes.  

BMDCswereobtainedbyharvestingbonemarrowfrommousehindlegs.Theharvestedcellswere 
5 thenculturedfor10daysinthepresenceofgranulocyte-macrophagecolony-stimulatingfactor 

(GM-CSF)toensuredifferentiationintodendriticcells.BMDCswereseededon96wellmicrotiter 
platesat10.000cellsperwellandstimulatedinduplicateswithconjugatedcompoundsand 
ovalbumin(50~g/mL)at37 0 Cfor20h.Afterthisperiodthesupernatantswereremovedandeither 

CD4+T-lymphocytesorCD8+T-lymphocyteswereadded.  

10 Thecompoundswerepreparedasfollows:Firststocksolutionsoftheconjugatedcompoundswere 
preparedinDMSOata1mMconcentration.Theworkingdilutionsoftheconjugatedcompoundsin 

mediumwerethenaddeddirectlytoBMDCstoensurefinalconcentrationsrangingfrom1nMto 
haM.  

CD4+andCD8+T-lymphocyteswereobtainedfromsingle-cellsuspensionsofspleensfromCT-Iland 
15 OT-ltransgenicmicerespectively.TheseexpressaT-cellreceptorthatpairswiththeCD4orCD8co

receptorsandisspecificfortheovalbuminantigen.AfterharvestingthespleenCD4+orCD8+cell 
fractionswereenrichedwithMACSseparationtechnology(MiltenyiBiotecCD4+TCellIsolationKit 
orCD8+TCellIsolationKitrespectively).T-lymphocyteswerethenstainedwithCFSEandaddedto 
BMDCsat50.000cellsperwell.  

20 Afterco-culturingtheBMDCsandT-lymphocytesfor72hoursat37 0 CT-lymphocyteactivationwas 
assessedwithflowcytometrybymeasuringtheexpressionofCD25characteristicforactivated 
T-lymphocytes.ConcurrentlytheintensityofCFSEfluorescencewasmeasuredtoevaluate 
T-lymphocyteproliferation. Figure3andFigure4demonstratetheratioofCD25positive 
T-lymphocyteswithlowCFSEfluorescenceintensitysignifyingactivatedT-lymphocytesthathave 

25 dividedintheco-culturingperiod.SG48,SG144andRH32werethetestedconjugatedcompoundsof 

control. Intermediary compound SG8 was employed as a known NOD2 agonist ofthe 
desmuramylpeptidetype(Gobecetal.2018).IntermediarycompoundSG43wasemployedasa 

knownTLRYagonistofthepurinetype(Akinbobuyietal.2016).ThecombinationofSG8andSG43 
30 wasemployedtocomparetheactivityofconjugatedcompoundsagainstanunconjugatedmixtureof 

NOD2andTLR]agonists.  

Figure5andFigure6demonstratethedose-dependentratiosofCD25positiveandCFSElow 

T-lymphocytesforexperimentswithcompoundsSG48andSG144.  

Additionallytheconcentrationsofselectedcytokinesweremeasuredinthecellsupernatantswith 
35 theThh/Th2/Thh]CytokineCytometricBeadArray(BDBiosciences).FiguresIA- IGdemonstratethe 

CD4+andCD8+T-lymphocytesecretionsecretionofIL-2(FigureIA),IL-4(FigureYB), IL-6(FigureIC) 
, IL-iD(FigureID), IL-lIA(FigureIF), lFNmy(FigureIF)andTNF(FigureIG)inresponsetoovalbumin 

presentationbyBMDCspretreatedwithcompoundoftheinvention(SG144).Mediumwasusedasa 
negativecontrol.LPS(1~g/mL)wasusedasthepositivecontrol.IntermediarycompoundSG8was 

40 employedasaknownNOD2agonistofthedesmuramylpeptidetype(Gobecetal.2018).  
IntermediarycompoundSG43wasemployedasaknownTLRIagonistofthepurinetype(Akinbobuyi 

11 

theinvention.Mediumwasusedasanegativecontrol.LPS(1~g/mL)wasusedasthepositive
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etal.2016).ThecombinationofSG8andSG43wasemployedtocomparetheactivityofconjugated 

72 

compoundsagainstanunconjugatedmixtureofNOD2andTLRYagonists.



WO2022/084417 PCT/EP20211079141 

REFERENCESCITEDINTHEDESCRIPTION 

Patentdocumentscitedinthedescription 

W02006/11767OJones 

W02007/024707,Carson 

5 W02008/004948,Cook 

W02010/093436,Carson 

W02010/018134,Bazin-Lee 

W02011/134668,Maj 

W02012/038058,Holidack 

10 W02019/209811,Purandare 

W02019/035969,Young 

W02019/036023,Poudel 

W02019/035971,He 

W02019/197598,Bazin-Lee 

15 Non-patentliteraturecitedinthedescription 

AKINBOBUVIB.etal.Facilesynthesesoffunctionalizedtoll-likereceptor7agonists.Tetrahedron 
Lett.2015.vol.56,458-460.  

AKINBOBUVIB.etal.SynthesisandimmunostimulatoryactivityofsubstitutedTLRYagonists.  

20 ASANOimetal.NucleotideOligomerizationBindingDomain-LikeReceptorSignalingEnhances 
DendriticCell-MediatedCross-PrimingInVivo.J.Immunol.2010.vol.184,736-745.  

BUMGARDNERS.A.etal.Nod2isrequiredforantigen-specifichumoralresponsesagainstantigens 
orallydeliveredusingarecombinantLactobacillusvaccineplatform.PLoSOne2018.vol.13,1
23.  

25 COONEYR.etal.NOD2stimulationinducesautophagyindendriticcellsinfluencingbacterial 
handlingandantigenpresentation.Nat.Med.2010.vol.16,90-97.  

GOBECpM.etal.StructuralrequirementsofacylatedGly-l-Ala-d-Gluanalogsforactivationofthe 
innateimmunereceptorNOD2.Fur.J.Med.Chem.2016.vol.116,1-12.  

GOBECpM.etal.Discoveryofnanomolardesmuramylpeptideagonistsoftheinnateimmune 
30 receptornucleotide-bindingoligomerizationdomain-containingprotein2(NOD2)possessing 

immunostimulatoryproperties.J.Med.Chem.2018.vol.61,2707-2724.  

GUTJAHRA.etal.CuttingEdge:ADualTLR2andTLR7LigandInducesHighlyPotentHumoraland 
Cell-MediatedImmuneResponses.J.Immunol.2017.vol.198,4205-4209.  

73 

BioorganicMed.Chem.Lett.2016.vol.26,4246-4249.



WO2022/084417 PCT/EP20211079141 

GUTJAHRA.etal.TriggeringIntracellularReceptorsforVaccineAdjuvantation.TrendsImmunol.  
2016.vol.3],573-58].  

HEMMIH.etal.Small-antiviralcompoundsactivateimmunecellsviatheTLR]MyD88-dependent 
signalingpathway.Nat.Immunol.2002.vol.3,196-200.  

5 JACKSONE.M.etal.Intranasalvaccinationwithmurabutideenhanceshumoralandmucosal 
immuneresponsestoavirus-likeparticlevaccine.PLoSOne2012.vol.] 

JAKOPINZ.Nucleotide-bindingoligomerizationdomain(NOD)inhibitors:Arationalapproach 
towardinhibitionofNODsignalingpathway.J.Med.Chem.2014.vol.5],6897-6918.  

JAKOPINZ.etal.Immunomodulatorypropertiesofnovelnucleotideoligomerizationdomain2 
10 (Nod2)agonisticdesmuramyldipeptides.J.Med.Chem.2012.vol.55,6478-6488.  

JONESP.etal.DiscoveryofahighlypotentseriesofTLR7agonists.BioorganicMed.Chem.Lett.  
2011.vol.21,5939-5943.  

KOBAYASHIKS.etal.Nod2-dependentregulationofinnateandadaptiveimmunityintheintestinal 
tract.Science(80-.).2005.vol.30],731-734.  

15 KOBOLDS.etal.ModesofactionofTLR7agonistsincancertherapy.Immunotherapy2014.vol.6, 
1085-1095.  

KURIMOTOA.etal.Synthesisandbiologicalevaluationof8-oxoadeninederivativesastoll-like 
receptor7agonistsintroducingtheantedrugconcept.J.Med.Chem.2010.vol.53,2964-2972.  

KURIMOTOA.etal.Synthesisandevaluationof2-substituted8-hydroxyadeninesaspotent 
20 interferoninducerswithimprovedoralbioavailabilities.BioorganicMed.Chem.2004.vol.12, 

1091-1099.  

LEEJ.etal.Molecularbasisfortheimmunostimulatoryactivityofguaninenucleosideanalogs: 
Activationoftoll-likereceptor7.Proc.NatI.Acad.Sci.U.S.A.2003.vol.100,6646-6651.  

MADAN-LALAR.etal.CombinatorialDeliveryofDualandTripleTLRAgonistsviaPolymeric 

Rep.2017.vol.7,14-16.  

MANCINIRJ.etal.CovalentlyCoupledImmunostimulantHeterodimers.Angew.Chemie- Int.Ed.  
2014.vol.53,189-192.  

MORRISS.etal.Autophagy-MediatedDendriticCellActivationIsEssentialforInnateCytokine 
30 ProductionandAPCFunctionwithRespiratorySyncytialVirusResponses.J.Immunol.2011.vol.  

187,3953-3961.  

NABERGOJS.etal.Harnessingtheuntappedpotentialofnucleotide-bindingoligomerization 
domainligandsforcancerimmunotherapy.Med.Res.Rev.2019.vol.39,1447-1484.  

NAKAMURAT.etal.Synthesisandevaluationof8-oxoadeninederivativesaspotentToll-like 
35 receptor7agonistswithhighwatersolubility.BioorganicMed.Chem.Lett.2013.vol.23,669

672.  

PAVOTV.etal.CuttingEdge:NewChimericNOD2/TLR2AdjuvantDrasticallyIncreasesVaccine 
Immunogenicity.J.Immunol.2014.vol.193,5781-5785.  

THAISSCA.etal.IntegrationofInnateImmuneSignaling.TrendsImmunol.2016.vol.37,84-101.  

74 

25 Pathogen-likeParticlesSynergisticallyEnhancesInnateandAdaptiveImmuneResponses.Sci.



WO2022/084417 PCT/EP20211079141 

TOMJ.K.etal.ApplicationsofImmunomodulatoryImmuneSynergiestoAdjuvantDiscoveryand 
VaccineDevelopment.TrendsBiotechnol.2019.vol.37,373-388.  

TRANT.D.etal.DesignandoptimisationoforallyactiveTLRYagonistsforthetreatmentofhepatitis 
Cvirusinfection.BioorganicMed.Chem.Lett.2011.vol.21,2389-2393.  

5 TRAVASSOSLH.etal.NodiandNod2directautophagybyrecruitingATG16L1totheplasma 
membraneatthesiteofbacterialentry.Nat.Immunol.2010.vol.11,55-62.  

VIDALV.etal.Enhancedmaturationandfunctionalcapacityofmonocyte-derivedimmature 
dendriticcellsbythesyntheticimmunomodulatorMurabutide.Immunology2001.vol.103, 
479-487.  

75 

10



WO2022/084417 PCT/EP20211079141 

CLAIMS 

AcompoundhavingastructureaccordingtoFormulaI: 

NH2 

NN N 9-OH 
RI N N I 

X1-L-R3 

FormulaI 

5 orapharmaceuticallyacceptablesaltracematediastereomerenantiomeresterorprodrug 
thereofwherein: 

R1~ HhalogenOHSHCF3,C1-C6alkylC3-C10cycloalkylC6-C10arylC5-C9heterocyclylC1-C6 

alkoxyC1-C6alkoxyC1-C6alkylC1-C6alkoxy-Ci-C~alkoxyC1-C6alkoxy-(Ci-Csalkyl)S-,(Ct-C6 

alkyl)SO2NH (Ci-C6 alkyl)C(=O)O-, (Ci-C6alkyl)OC(=O)-, (Ci-C6alkyl)C(=O)-, 
10 (Ci-C6alkyl)C(=O)NH-,RaRbN~orRaRbN(C=O)~,whereinalkylalkoxycycloalkylaryland 

heterocyclylmaybeoptionallysubstituted* 

. R isindependentlyforeachoccurrenceselectedfromHhalogenOHCHF 2 ,CF3 ,CH2 CF2 , 
carboxy, CN, NO2, C1-C6alkyl, C3-C10 cycloalkyl, C1-C6 alkoxy, (Ci-C6 alkyl)C(=O)-, 
(C6-Cioaryl)C(=O)-, (Ci-C6alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ci-C6 

15 alkyl)C(=O)NH-,(Ci-C 6alkyl)SO2NH-RaRbN~andRaRbN(C=O)~,whereinalkylalkoxyaryland 
cycloalkylmaybeoptionallysubstituted* 

RaandRbareindependentlyfromeachotherselectedfromHC 3 -C1 0cycloalkylC6-C1 0 aryl 
andC5 -C9 heterocyclylorR~andRbmaytogetherwiththenitrogenatomforma 

4 4 heterocyclewhereinalkylcycloalkylarylandheterocyclylmaybeoptionallysubstituted* 

RC. HC1-C6alkylorC3-C10cycloalkyl; 

. Lisalinkinggroup; 

. nis0,1,2,3or4~and 

R3. aNOD2agonistselectedfromthegroupconsistingof: 

x2N H 0 R 5 H 0 

NJN 

'try H O~R6 

25 

FormulaII, 

H 0 R H 0 
%~V NN 

Q0~R6 

FormulaIIIor 

76 

20 1~ asinglebond,-0-,S-,mNRcm,-C(=O)-or~sQ2S
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H 0 R 0 

N NQt~ 
Ii~r ~pr NN 

0 H 

Formula , 

wherein: 

. xisasinglebond,-0-,S-,~NRd~,C(=O)-or-SO2 -; 

5 RisHC1-C6alkylorC3-C1 0cycloalkyl; 

Is-(CH42-,-(CH=CH)-orcyclopropylene* 

R4. independentlyforeachoccurrenceselectedfromHhalogenOHCHF 2,CF3 ,CH2 CF2 , 

carboxy, CN, NO2, C1-C6alkyl, C1-C6 alkoxy, C3-C10 cycloalkyl, (Ci-C6 alkyl)C(=O)-, 

(Ci-C6 aryl)C(=O)-, (Ci-C6 alkyl)S-, (Ci-C6 alkyl)C(=O)O-, (Ci-C6 alkyl)OC(=O)-, (Ct-C6 

10 alkyl)C(=O)NH-,(Ci-C 6alkyl)SO2NH-ReRfN~andReRfN(C=O)~,whereinalkylalkoxyaryland 
cycloalkylmaybeoptionallysubstituted* 

ReandR~areindependentlyfromeachotherselectedfromHC 1-C6alkylC3-C1 0cycloalkylC6

C1 0 arylandC5 -C9 heterocyclylorReandVmaytogetherwiththenitrogenatomformaC 5 -C6 

heterocycle* 

15 R5. alkyloraspecificsidechainofanaminoacid* 

R6 independentlyforeachoccurrenceselectedfromOHC 1-C1 8alkoxy,(C2-C1 8alkenyl)O 

(C3 -Ciocycloalkyl)O-,(C6 -Cioaryl)O-,(C5 -C9 heterocyclyl)O-and~ whereinalkoxy, 

alkenylcycloalkylarylorheterocyclylmaybeoptionallysubstituted*and 

. RgandRhareindependentlyfromeachotherselectedfromHC 1 -C1 8alkylC2-C1 8alkenylC3

20 C1 0cycloalkylC6-C1 0 arylandC5-C9 heterocyclylorR~andRhmaytogetherwiththenitrogen 

atomformaC 5 -C6 heterocyclewhereinalkylalkenylcycloalkylarylandheterocyclylmaybe 
optionallysubstituted.  

3. Compound according to claim 1 or 2, wherein R' is hydrogen, C1-C6 alkoxy, 

25 alkoxy-C1-C6alkoxy,(Ci-C6alkyl)S-orCF3 .  

4. Compoundaccordingtoanyoneofclaims 1to3,wherein R1~ alkoxyor 

C1-C6alkoxy-Ci-C6alkoxy.  

5. Compoundaccordingtoanyoneofclaims1to4,whereinR1~ n-BuO-.  

6. Compoundaccordingtoanyoneofclaims1to5,whereinR 2 isindependentlyforeach 

30 instanceselectedfromhydrogenhalogenandC 1-C6alkyl.  

7. Compoundaccordingtoclaim6whereinR 2 ishydrogenineachinstance.  

8. Compoundaccordingtoanyoneofclaims1to7,whereinx1~ -0--NH-or-C(=O)-.  

9. Compoundaccordingtoanyoneofclaims1to8,whereinLisselectedfromthegroup 
consistingofanaminoacidapeptideanon-peptidicpolymericlinkerandanon-polymeric 

35 aliphaticlinker.  
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10. Compoundaccordingtoclaim9)whereinLisanon-peptidicpolymericlinkeroranon
polymericaliphaticlinker.  

11. Compoundaccordingtoclaim10,whereinLisapolyethyleneglycolchaincomprisingof2to 
100repeatingethyleneglycolunits.  

5 12. Compoundaccordingtoclaim11,whereinLisapolyethyleneglycolchaincomprisingof2,3,4, 
5,6,7,8,9or10repeatingethyleneglycolunits.  

13. Compoundaccordingtoclaim10,whereinLisanon-polymericaliphaticlinker.  

14. Compoundaccordingtoanyoneofclaims1to13whereinX 2 is-0-,-NH-or-C(=O)-.  

15. Compoundaccordingtoanyoneofclaims1to14whereinX 3 is-CH=CH-orcyclopropylene.  

10 16. Compoundaccordingtoanyoneofclaims1to15,whereinR 4 isindependentlyforeach 
instanceselectedfromhydrogenhalogenOHC 1 -C6alkylandC1 -C6alkoxy.  

17. Compoundaccordingtoanyoneofclaims1to16,whereinR 5 isC1 -C6 alkyloraspecificside 
chainofanaturalaminoacid.  

18. Compoundaccordingtoclaim17,whereinR 5 isC1 -C6 alkylorthespecificsidechainofvaline, 

15 alaninephenylalanineleucineorisoleucine.  

19. Compoundaccordingtoclaim18,whereinR5. thespecificsidechainofvaline.  

20. Compoundaccordingtoanyoneofclaims1to19,whereinR 6 isindependentlyforeach 
instanceselectedfromOHNH2,(C2-Cigalkenyl)O-,(C3-Ciocycloalkyl)O-andC1-C18alkoxy.  

21. Compoundaccordingtoclaim20,whereinR8isindependentlyforeachinstanceselectedfrom 
20 OH,(C3-Ciocycloalkyl)O-andCi-C18alkoxy.  

groupconsistingof: 

Diethyl((E)-3-(4-((6-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9
yl)methyl)benzamido)hexanoyl)-oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl-D-glutamate, 

25 EthylNS-(2-(2-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9
yl)methyl)benzamido)ethoxy)ethyl)-N2-((E)-3-(4-hydroxy-3-methoxyphenyl)acryloyl)glycyl-L
valyl-D-glutaminate, 
Ethyl(R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((S)-2-(2-((E)-3
(4-hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8

30 dioxa-2,11-diazahexadecan-16-oate, 
Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((S)-2-(2-((E)-3
(4-isopropylphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 
Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-15-((S)-2-(2-((E)-3

35 (3,4-difluorophenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11
diazahexadecan-16-oate, 
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Ethyl (15R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-15-((2S)-2-(2-(2
(3,4-difluorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1,12
dioxo-5,8-dioxa-2,11-diazahexadecan-16-oate, 
Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-13-((S)-2-(2-((E)-3

5 (4-hydroxy-3-methoxyphenyl)acrylamido)acetamido)-3-methylbutanamido)-1,12-dioxo-5,8
dioxa-2,11-diazahexadecan-16-oate, 
Ethyl (R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yI)methyl)phenyl)-13-((S)-2-(2
cinnamamidoacetamido)-3-methylbutanamido)-1,12-dioxo-5,8-dioxa-2,11-diazahexadecan-16
oate, 

10 Ethyl (13R)-1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-13-((2S)-2-(2-(2
(3,4-difluorophenyl)cyclopropane-1-carboxamido)acetamido)-3-methylbutanamido)-1,12
dioxo-5,8-dioxa-2,11-diazahexadecan-16-oate, 
Diethyl((E)-3-(4-(1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,lY-dioxo
6,9,12-trioxa-2,16-diazaicosan-20-amido)phenyl)acryloyl)glycyl-L-valyl-D-glutamate 

15 Dicyclopentyl 1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)
1,17-dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl
D-glutamate, 
Diethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,1]
dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-alanyl-D

20 glutamate, 
Diethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)-1,1]
dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L
phenylalanyl-D-glutamateand 
1-benzyl 5-ethyl ((E)-3-(4-((1-(4-((6-amino-2-butoxy-8-hydroxy-9H-purin-9-yl)methyl)phenyl)

25 1,1]-dioxo-6,9,12-trioxa-2,16-diazaicosan-20-oyl)oxy)-3-methoxyphenyl)acryloyl)glycyl-L-valyl
D-glutamate.  

23. AprocessforpreparingacompoundofFormulaIasdefinedinanyoneofclaims1to22(with 
thevariablegroupsbeingasdefinedinanyoneofclaims1to22)whichcomprisesreactinga 
compoundofFormulaV: 

NN 

PIAN NI 

X1 H 

30 

FormulaV, 

withacompoundofFormulaVI: 

H-L P3 

Formula , 

35 oracompoundofFormulaVII: 

79 

NH2



WO2022/084417 PCT/EP20211079141 

NH2 

NN 

RIAN NI(CH2)~ 

X1-L-H 

FormulaVII, 

withacompoundofFormulaVIII: 

H-X2  H 0 R5 H 0 
NQt~H~Sr

'-V ~rr N N~r~AR6 

O0~R6 

5 FormulaVIII, 

FormulaIX: 

0 0 
INx3H N - OH 

0 H OO~R6 

FormulaIX 

orFormulaX: 

0 R5  0 
H H 

N 

10 0 H OH 

FormulaX; 

andoptionallythereaftercarryingoutoneormoreofthefollowingprocedures: 

.removinganyprotectinggroups, 

.formingapharmaceuticallyacceptablesalt 

15 convertingacompoundofFormulaIintoanothercompoundofFormulaI.  

24. Compoundofanyoneofclaim1to22foruseinmedicine.  

25. Compoundofanyoneofclaim1to22foruseintreatmentofaconditioninwhichagonismof 
TLRYandNOD2receptorsisbeneficial.  

26. Thecompoundforuseofclaim25whereintheconditionisselectedfromthegroupconsisting 
20 ofviralinfectionsbacterialinfectionsfungalinfectionsprotozoalinfectionstumorscancers 

andimmunologicaldiseases 
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27. Apharmaceuticalcompositioncomprisingacompoundaccordingtoanyoneofclaims1to22 

andoneormorepharmaceuticallyacceptableexcipientsorcarriers.  

81 

28. Avaccinecomprisingacompoundaccordingtoanyoneofclaims1to22.
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