








































































































































































































































































































































































































































































229 

Compound No. 
Compound 

Name 
Structure – Core 1 Compounds 

113 AXC-831 

192 AXC-910

[00636] Example 3: Synthesis of TLR Agonists comprising the following representative 
structures – Core 5 (Figure 1):  

Core 5  

[00637]    In some embodiments, X is O, S, NH or H; 

R1 is C1 to C12 alkyl, substituted C1 to C12 alkyl, oxygen containing C1 to C12 alkyl, 

heterocycle, substituted heterocycle, cyclo alkyl, substituted cyclo alkyl, -N3, terminal C1 to 

C12 alkyl, terminal substituted C1 to C12 alkyl, or absent; 

R2 or R3 is each connected to form C4 to C8 cyclo alkyl or independently -H, C1 to C12 alkyl, 

nitro containing alkyl, oxygen containing alkyl, aromatic cycle;  

R4 is -ONH2, terminal C1 to C12 alkyl, C1 to C12 alkyl, C1 to C12 substituted alkyl, C4 to C8 

cycloalkyl, aromatic cycle, substituted aromatic cycle, aromatic heterocycle, substituted 

aromatic heterocycle or absent;
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[00693] (S)-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7H-purin-9(8H)-

yl)methyl)benzyl)piperidin-4-yl)ethyl)-2-(2-(aminooxy)acetamido)-5-

guanidinopentanamide (182): Compound 182 was prepared using compound 174 and 2,5-

dioxopyrrolidin-1-yl 2-(tert-butoxycarbonylaminooxy)acetate as starting materials, with 

similar procedure as described for 127 to obtain target compound 182 (5 mg, 0.004 mmol, 

42%). MS m/z 683 (M+H)+. 

 

[00694] 9-(4-(4,4'-bipiperidin-1-ylmethyl)benzyl)-6-amino-2-butoxy-7H-purin-

8(9H)-oneone (183): Compound 183 was prepared using compound 142 and 4,4'-bipiperidine 

as starting materials, with similar procedure as described for 143 to obtain compound 183 (13 

mg, 0.016 mmol, 7%). MS m/z 494 (M+H)+. 

 

[00695] 6-amino-9-(4-((1'-(2-(aminooxy)acetyl)-4,4'-bipiperidin-1-

yl)methyl)benzyl)-2-butoxy-7H-purin-8(9H)-one (184): Compound 184 was prepared using 

compound 183 and 2,5-dioxopyrrolidin-1-yl 2-(tert-butoxycarbonylaminooxy)acetate as 

starting materials, with similar procedure as described for 127 to obtain target compound 184 

(5 mg, 0.005 mmol, 18%). MS m/z 567 (M+H)+. 

 

[00696] 3-amino-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)methyl)benzyl)piperidin-4-yl)ethyl)benzamide (185): Compound 185 was 
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prepared using compound 144 and 3-aminobenzoic acid as starting materials, with similar 

procedure as described for 150 to obtain target compound 185 (8 mg, 0.009 mmol, 53%). MS 

m/z 572 (M+H)+. 

 

[00697] N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)methyl)benzyl)piperidin-4-yl)ethyl)-4-(2-aminoethyl)benzamide (186): Compound 186 

was prepared using compound 144 and 4-(2-Boc-amino)ethylbenzoic acid as starting materials, 

with similar procedure as described for 173 to obtain target compound 186 (9 mg, 0.010 mmol, 

58%). MS m/z 600 (M+H)+. 

 

[00698] 4-amino-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)methyl)benzyl)piperidin-4-yl)ethyl)benzamide (187): Compound 187 was prepared using 

compound 144 and 4-aminobenzoic acid as starting materials, with similar procedure as 

described for 150 to obtain target compound 187 (8 mg, 0.009 mmol, 53%). MS m/z 572 

(M+H)+. 

 

[00699] 3-amino-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)methyl)benzyl)piperidin-4-yl)ethyl)-4-fluorobenzamide (188): Compound 188 was 

prepared using compound 144 and 3-amino-4-fluoro benzoic acid as starting materials, with 

similar procedure as described for 150 to obtain target compound 188 (11 mg, 0.011 mmol, 

64%). MS m/z 590 (M+H)+.    
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[00700] N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)methyl)benzyl)piperidin-4-yl)ethyl)-4-(2-(2-(aminooxy)acetamido)ethyl)benzamide 

(189): Compound 189 was prepared using compound 186 and 2,5-dioxopyrrolidin-1-yl 2-(tert-

butoxycarbonylaminooxy)acetate as starting materials, with similar procedure as described for 

127 to obtain target compound 189 (11 mg, 0.010 mmol, 94%). MS m/z 673 (M+H)+. 

 

[00701] 6-amino-9-(4-((4-(4-aminophenyl)piperidin-1-yl)methyl)benzyl)-2-butoxy-

7H-purin-8(9H)-one (190): Compound 190 was prepared using compound 142 and 4-(4-

aminophenyl)-piperidine as starting materials, with similar procedure as described for 143 to 

obtain compound 190 (3 mg, 0.004 mmol, 5%). MS m/z 502 (M+H)+. 

 

[00702] 6-amino-9-(4-((1'-(3-(2-(aminooxy)ethoxy)propanoyl)-4,4'-bipiperidin-1-

yl)methyl)benzyl)-2-butoxy-7H-purin-8(9H)-one (191): Compound 191 was prepared using 

compound 183 as starting material, with similar procedure as described for 137 to obtain target 

compound 191 (13 mg, 0.012 mmol, 48%). MS m/z 625 (M+H)+. 

 

[00703] N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)benzyl)piperidin-4-yl)ethyl)-4-hydroxybenzamide (213): Compound 213 was prepared 

using compound 144 and 4-hydroxy benzoic acid as starting materials, with similar 
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procedure as described for 150 to obtain target compound 213 (10 mg, 0.011 mmol, 66%). MS 

m/z 573 (M+H)+. 

 

[00704] N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)benzyl)piperidin-4-yl)ethyl)-3-(4-hydroxyphenyl)propanamide (214): Compound 214 

was prepared using compound 144 and 3-(4-hydroxyphenyl)propanoic acid as starting 

materials, with similar procedure as described for 150 to obtain target compound 214 (9 mg, 

0.010 mmol, 58%). MS m/z 601 (M+H)+. 

 

[00705] Boc-Lys(Boc-Aminooxy acetyl)-OH (215): To 2,5-dioxopyrrolidin-1-yl 2-

(tert-butoxycarbonylaminooxy)acetate (399 mg, 1.384 mmol) and Boc-Lys-OH (335 mg, 

1.360 mmol) in DMF (5 mL), was added DIEA (750 ul, 4.306 mmol) at 23 oC.  After 2h, the 

solvent was removed in  vacuo. The residue was dissolved in EtOAc (50 ml) and washed with 

1N HCl (50  ml) and brine (20 mL). The organic layer was dried over MgSO4, filtered, and the 

solvent removed in vacuo. The residue was purified by flash chromatography to obtain 

compound 215 (480 mg, 1.144 mmol, 83%) as a white solid. MS m/z 420 (M+H)+. 

[00706] (S)-2-amino-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-

9-yl)benzyl)piperidin-4-yl)ethyl)-6-(2-(aminooxy)acetamido)hexanamide (216): 

Compound 216 was prepared using compound 144 and compound 215 as starting materials, 

with similar procedure as described for 173 to obtain target compound 216 (6 mg, 0.006 mmol, 

37%). MS m/z 654 (M+H)+. 
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[00707] (S)-N-(5-amino-6-(1'-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-

9-yl)methyl)benzyl)-4,4'-bipiperidin-1-yl)-6-oxohexyl)-2-(aminooxy)acetamide (217): 

Compound 217 was prepared using compound 183 and compound 215 as starting materials, 

with similar procedure as described for 173 to obtain target compound 217 (6 mg, 0.006 mmol, 

37%). MS m/z 654 (M+H)+. 

 

[00708] 5-amino-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)methyl)benzyl)piperidin-4-yl)ethyl)nicotinamide (218): Compound 218 was prepared 

using compound 144 and 5-aminonicotinic acid as starting materials, with similar procedure as 

described for 150 to obtain target compound 218 (1 mg, 0.001 mmol, 7%). MS m/z 573 

(M+H)+. 

 

[00709] 5-amino-N-(2-(1-(4-((6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-

yl)benzyl)piperidin-4-yl)ethyl)pyrazine-2-carboxamide (219): Compound 219 was 

prepared using compound 144 and 5-amino-pyrazine -carboxylic acid as starting materials, 

with similar procedure as described for 150 to obtain target compound 219 (10 mg, 0.11 mmol, 

66%). MS m/z 574 (M+H)+. 

[00710]     Table 4 – TLR Agonists - Core 5 Compounds 

Compound 
No. 

Compound Name Structure - Core 5 Compounds 

119 AXC-862 
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Compound 
No. 

Compound 
Name 

Structure – Core 5 Compounds 

179 AXC-894 

 

180 AXC-895 

 

181 AXC-896 

 

182 AXC-897 

 

183 AXC-898 

 

184 AXC-901 

 

185 AXC-903 

 

186 AXC-904 
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Compound 
No. 

Compound 
Name 

Structure – Core 5 Compounds 

187 AXC-905 

 

188 AXC-906 

 

189 AXC-907 

 

190 AXC-908 

 

191 AXC-909 

 

213 AXC-911 

 

214 AXC-912 

 

216 AXC-913 
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Compound 
No. 

Compound 
Name 

Structure – Core 5 Compounds 

217 AXC-914 

 

218 AXC-915 

 

219 AXC-916 

 

 
[07111] Example 4: Synthesis of TLR Agonists Comprising the following Structures – 
Core 3, (Figure 1): 
 

 

[00712] In some embodiments, X is N or H; Y is C, or N;  

R1 is C1 to C12 alkyl, substituted C1 to C12 alkyl, oxygen containing C1 to C12 alkyl, heterocycle, 

substituted heterocycle, or H 

R2 is C1 to C12 alkyl, C1 to C12 substituted alkyl, C4 to C8 cycloalkyl, aromatic cycle, 

substituted aromatic cycle, aromatic hetero cycle, substituted aromatic hetero cycle, -ONH2, 

terminal C1 to C12 alkyl, or H 

[00713] TLR-agonists having Core 3 structures were synthesized as disclosed in the 

schemes below. 

Core 3 
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CLAIMS: 

 

1. A composition comprising one or more targeting polypeptides having one or more 

non-natural amino acids incorporated, wherein at least one of said polypeptides is linked to 

a TLR agonist molecule via a linker covalently bonded to the non-natural amino acid of the 

targeting polypeptide, wherein the TLR agonist comprises a structure of: 

 

or a salt thereof. 

 

2. The composition of claim 1, wherein the one or more targeting polypeptides:  

 (i) is a same targeting polypeptide, 

 (ii) binds to a cell surface target or tumor cell target, or 

 (iii) is a monospecific targeting polypeptide, 

optionally wherein the monospecific targeting polypeptide comprises a drug 

conjugate or checkpoint inhibitor. 

 

3. The composition of claim 1, wherein the one or more targeting polypeptides is a 

bispecific, or multi-specific targeting polypeptide, 

 optionally wherein the bispecific, or multi-specific targeting polypeptide comprises 

a drug conjugate or checkpoint inhibitor. 

 

4. The composition of any one of claims 1-3, wherein the one or more targeting 

polypeptides comprises an antibody or antibody fragment. 

 

5. The composition of claim 4, wherein the one or more targeting polypeptides is an 

antibody or antibody fragment that binds to an antigen of a cell, or    

 wherein the one or more targeting polypeptides is an antibody or antibody fragment 

that binds to a target selected from the group consisting of  HER2, HER3, PD-1, PDL-1, 

EGFR, TROP2, PSMA, VEGFR, CTLA-4, EpCAM, MUC1, MUC16, c-met, GPC3, 
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ENPP3, TIM-1, FOLR1, STEAP1, Mesothelin, 5T4, CEA, CA9, Cadherin 6, ROR1, 

SLC34A2, SLC39A6, SLC44A4, LY6E, DLL3, ePhA2, GPNMB, SLITRK6, CD3, CD19, 

CD22, CD24, CD25, CD30, CD33, CD38, CD44, CD47, CD52, CD56, CD70, CD96, 

CD97, CD99, CD117, CD123, CD179, CD223, and CD276. 

 

6. The composition of claim 5, wherein the one or more targeting polypeptides 

comprises an antibody or antibody fragment that binds to HER2.    

 

7. The composition of claim 6, wherein the one or more targeting polypeptides is 

trastuzumab. 

 

8. The composition of claim 4, wherein the antibody or antibody fragment comprises 

an IgG, Fab, (Fab’)2, Fv, or single chain Fv (scFv), 

 one or more Fab, (Fab’)2, Fv, or single chain Fv (scFv) mutations, 

 one or more Fc mutations, or 

 one to six Fc mutations. 

 

9. The composition of claim 4, wherein the antibody or antibody fragment comprises 

one or more non-natural amino acids incorporated in the heavy chain, light chain, or both 

the heavy and light chains. 

 

10. The composition of claim 9, wherein the antibody or antibody fragment further 

comprises one or more Fc mutations. 

 

11. The composition of any one of claims 1-10, wherein the one or more targeting 

polypeptides is conjugated to one or more linker, polymer, or biologically active molecule.  

 

12. The composition of claim 11, wherein the one or more linker is  

 (i) a non-cleavable linker,  

 (ii) 0.01kDa to 50kDa, 

 (iii) 0.01kDa to 10kDa, 

 (iv) linear,  

 (v) a bifunctional or multifunctional linker, or 
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 (vi) a PEG with a molecular weight between 0.1 kDa and 50 kDa.  

 

13. The composition of claim 11, wherein the one or more polymer is  

 (i) linear,  

 (ii) a bifunctional or multifunctional polymer,  

 (iii) a water soluble polymer,  

 optionally wherein the water soluble polymer is polyethylene glycol (PEG),  

 optionally wherein the PEG has a molecular weight between 0.1kDa and 100kDa, 

such as a molecular weight between 0.1kDa and 50kDa.  

 

14. The composition of any one of claims 11-13, wherein at least one linker, polymer, 

or biologically active molecule is linked to at least one non-natural amino acids. 

 

15. The composition of any one of claims 1-14, wherein the one or more targeting 

polypeptides comprises one or more amino acid substitution, addition or deletion that 

increases the stability or solubility of the composition. 

 

16. The composition of any one of claims 1-15, wherein the one or more targeting 

polypeptides comprises one or more amino acid substitution, addition or deletion that 

increases the expression of the one or more targeting polypeptides in a recombinant host cell 

or synthesized in vitro. 

 

17. The composition of any one of claims 1-16, wherein the non-natural amino acid is 

reactive toward a linker, polymer, or biologically active molecule that is otherwise 

unreactive toward any of the 20 common amino acids in the polypeptide, 

 optionally wherein the non-natural amino acid comprises a carbonyl group, an 

aminooxy group, a hydrazine group, a hydrazide group, a semicarbazide group, an azide 

group, or an alkyne group, 

 optionally wherein the non-natural amino acid comprises a carbonyl group.  

 

18. The composition of any one of claims 1-17, wherein the targeting polypeptide is 

linked to a cytotoxic agent or an immunostimulatory agent. 
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19. A TLR agonist conjugate (TC) comprising an anti-HER2 antibody or antibody 

fragment conjugated to a TLR agonist, wherein the TLR agonist is conjugated to the 

antibody or antibody fragment via a linker covalently bonded to one or more non-natural 

amino acids incorporated in the antibody or antibody fragment, and wherein the TLR 

agonist comprises a structure of: 

 

, or a salt thereof. 

 

20. The composition of any one of claims 1-18 or the TC of claim 19, wherein the non-

natural amino acid is para-acetyl-phenylalanine, 4-azido-L-phenylalanine, para-

azidomethyl-phenylalanine, para-azidoethoxy phenylalanine, or p-propargyloxy-L-

phenylalanine; 

 optionally wherein the non-natural amino acid is para-acetyl phenylalanine; 

 and/or optionally wherein the non-natural amino acid is site-specifically 

incorporated into the one or more targeting polypeptide. 

 

21. The TC of claim 19 or claim 20, wherein the linker is a non-cleavable linker, 

optionally wherein the linker is a bifunctional linker.  

 

22. The composition of any one of claims 1-18 and 20, or the TC of any one of claims 

19-21, wherein the antibody or antibody fragment comprises: 

(i) the amino acid sequence of at least one of SEQ ID NOs: 1-13; 

(ii) the amino acid sequence of at least two of SEQ ID NOs: 1-13; 

(iii) a) SEQ ID NOs: 1 or 2; and b) any one of SEQ ID NOs: 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, and  13; 

(iv) a) SEQ ID NO: 2; and b) any one of SEQ ID NOs: 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

and 13; or 

(v) SEQ ID NO: 2 and SEQ ID NO: 3. 
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23. The TC of any one of claims 19-22, further comprising a chemotherapeutic or 

immunotherapeutic agent. 

 

24. The composition of any one of claims 1-18, 20 and 22, or the TC of any one of 

claims 19-23, wherein the linker is a bond. 

 

25. An immune stimulating antibody conjugate (ISAC) comprising a TLR agonist 

conjugate (TC) comprising an anti-HER2 antibody or antibody fragment conjugated to a 

TLR agonist, wherein the TLR agonist is conjugated to the antibody or antibody fragment 

via a linker covalently bonded to one or more non-natural amino acids incorporated in the 

antibody or antibody fragment, wherein the TLR agonist is of structure: 

 

, or a salt thereof. 

 

26. A compound having a structure of:  

 

, or a salt thereof.   

 

27. A pharmaceutical composition comprising a therapeutically-effective amount of the 

composition of any one of claims 1-18, 20, 22 and 24, the TC of any one of claims 19-24, 

the ISAC of claim 25, or the compound, or salt thereof, of claim 26, and a pharmaceutically 

acceptable carrier or excipient. 

 

28. Use of the composition of any one of claims 1-18, 20, 22 and 24, the TC of any one 

of claims 19-24, the ISAC of claim 25, or the compound, or salt thereof, of claim 26 in the 

manufacture of a medicament for the treatment of a subject or patient having cancer. 
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29. Use of the composition, TC, ISAC, compound, or salt thereof, according to claim 

28, wherein the treatment further comprises a chemotherapeutic or immunotherapeutic 

agent, or further comprises an antibody drug conjugate, a cytotoxic agent, or a checkpoint 

inhibitor. 

 

30. A composition of any one of claims 1-18, 20, 22 and 24, the TC of any one of claims 

19-24, the ISAC of claim 25, or the compound, or salt thereof, of claim 26 for use in therapy. 


