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SUMMARY 

[0004] Described herein are novel macrocyclic compounds for the treatment of microbial infections, 

such as for the treatment of bacterial infections.  In various examples, the present disclosure provides 

lipopeptide macrocyclic compounds for the treatment of bacterial infections.  In various examples, the 

present disclosure provides classes and subclasses of chemical compounds structurally related to 

arylomycin for the treatment of bacterial infections.  In various examples, the macrocyclic compounds act 

by inhibition of bacterial type 1 signal peptidase (SpsB), an essential protein in bacteria. In some 

examples, the signal peptidase is a Gram-negative signal peptidase.  In some examples, the signal 

peptidase is LepB.  The compounds of the disclosure are useful for the treatment of gram negative 

bacterial infections, and particularly useful in the treatment of infection associated with non-fermenter 

bacteria.  

[0004a] In one aspect, the present disclosure refers to a compound, or a pharmaceutically acceptable salt 

thereof, selected from the group consisting of: 
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[0004b]  In another aspect, the present disclosure refers to a pharmaceutical composition comprising the 

compound as described herein, or a pharmaceutically acceptable salt thereof, and a pharmaceutically 

acceptable excipient. 

[0005] In one example described herein is a compound of Formula (I), or a pharmaceutically acceptable 

salt, solvate, or stereoisomer thereof:
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Formula (I); 

wherein:  

R1 is H or -(C1-C6)alkyl optionally substituted with one, two, or three R1a; 

each R1a is independently halogen, -CN, -ORa, -SRa, -NRcRd, -NO2, -C(=O)Rb, -NRaC(=O)Rb, -

C(=O)ORa, -C(=O)NRcRd, -NRaC(=O)NRcRd, -S(=O)2Rb, -S(=O)Rb, -S(=O)2NRcRd, -

S(=O)NRcRd, -NRaS(=O)2Rb, -NRaS(=O)2NRcRd, -NRaORa, -NRaC(=O)NRaORa, -O(C1-

C6)alkylene-NRcRd, -NRaC(=NRc)Ra, -C(=NRa)NRcRd, -NRaC(=NRa)NRcRd, cycloalkyl, 

heterocycloalkyl, aryl, or heteroaryl; or two R1a on the same carbon are taken together to form an 

oxo; 

R2 is H, -NRcRd, or -(C1-C6)alkyl optionally substituted with one, two, or three R2a; 

each R2a is independently halogen, -CN, -ORa, -SRa, -NRcRd, -NO2, -C(=O)Rb, -NRaC(=O)Rb, -

C(=O)ORa, -C(=O)NRcRd, -NRaC(=O)NRcRd, -S(=O)2Rb, -S(=O)Rb, -S(=O)2NRcRd, -

S(=O)NRcRd, -NRaS(=O)2Rb, -NRaS(=O)2NRcRd, -NRaORa, -NRaC(=O)NRaORa, -O(C1-

C6)alkylene-NRcRd, -NRaC(=NRc)Ra, -C(=NRa)NRcRd, -NRaC(=NRa)NRcRd, cycloalkyl, 
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three halogen, -CN, -OH, -OMe, -NH2, -C(=O)Me, -C(=O)OH, -C(=O)OMe, -C(=O)NH2, or -(C1-

C6)alkyl; and 

each Rc and Rd is independently H, -(C1-C6)alkyl, -(C1-C6)haloalkyl, -(C1-C6)heteroalkyl, -(C1-

C6)hydroxyalkyl, -(C1-C6)aminoalkyl, -(C2-C6)alkenyl, -(C2-C6)alkynyl, -(C3-C7)cycloalkyl, (C2-

C7)heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, 

heterocycloalkyl, aryl, and heteroaryl are optionally independently substituted with one, two, or 

three halogen, -CN, -OH, -OMe, -NH2, -C(=O)Me, -C(=O)OH, -C(=O)OMe, -C(=O)NH2, or -(C1-

C6)alkyl; 

or Rc and Rd are taken together with the nitrogen atom to which they are attached to form a 

heterocycloalkyl optionally substitued with one, two, or three oxo, halogen, -CN, -OH, -OMe, -

NH2, -C(=O)Me, -C(=O)OH, -C(=O)OMe, -C(=O)NH2, or -(C1-C6)alkyl. 

[0006] In some examples of a compound of Formula (I), or a pharmaceutically acceptable salt, solvate, 

or stereoisomer thereof; the compound has the structure of Formula (Ia):  

 

Formula (Ia) 

[0007] In some examples of a compound of Formula (I), or a pharmaceutically acceptable salt, solvate, 

or stereoisomer thereof; the compound has the structure of Formula (Ib):  
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Formula (Ib). 

[0008] Also disclosed herein is a pharmaceutical composition comprising a compound disclosed herein, 

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, and a pharmaceutically acceptable 

excipient. 

[0009] Also disclosed herein is a method of treatment of a bacterial infection in a mammal, comprising 

administering to the mammal an effective amount of a compound disclosed herein, or a pharmaceutically 

acceptable salt, solvate, or stereoisomer thereof, to the mammal at a frequency and for a duration sufficient 

to provide a beneficial effect to the mammal. 

[0010] Also disclosed herein is a method of treatment of a lepB-mediated infection in a mammal, 

comprising administering to the mammal an effective amount of a compound disclosed herein, or a 

pharmaceutically acceptable salt, solvate, or stereoisomer thereof, to the mammal at a frequency and for a 

duration sufficient to provide a beneficial effect to the mammal. In some examples of a method of 

treatment, the bacterial infection is an infection involving Pseudomonas aeruginosa, Pseudomonas 

fluorescens, Pseudomonas acidovorans, Pseudomonas alcaligenes, Pseudomonas putida, 

Stenotrophomonas maltophilia, Burkholderia cepacia, Aeromonas hydrophilia, Escherichia coli, 

Citrobacter freundii, Salmonella typhimurium, Salmonella typhi, Salmonella paratyphi, Salmonella 

enteritidis, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Enterobacter cloacae, Enterobacter 

aerogenes, Klebsiella pneumoniae, Klebsiella oxytoca, Serratia marcescens, Francisella tularensis, 

Morganella morganii, Proteus mirabilis, Proteus vulgaris, Providencia alcalifaciens, Providencia rettgeri, 

Providencia stuartii, Acinetobacter baumannii, Acinetobacter calcoaceticus, Acinetobacter haemolyticus, 

Yersinia enterocolitica, Yersinia pestis, Yersinia pseudotuberculosis, Yersinia intermedia, Bordetella 

pertussis, Bordetella parapertussis, Bordetella bronchiseptica, Haemophilus influenzae, Haemophilus 

parainfluenzae, Haemophilus haemolyticus, Haemophilus parahaemolyticus, Haemophilus ducreyi, 

Pasteurella multocida, Pasteurella haemolytica, Branhamella catarrhalis, Helicobacter pylori, 

Campylobacter fetus, Campylobacter jejuni, Campylobacter coli, Borrelia burgdorferi, Vibrio cholerae, 

Vibrio parahaemolyticus, Legionella pneumophila, Listeria monocytogenes, Neisseria gonorrhoeae, 

Neisseria meningitidis, Kingella, Moraxella, Gardnerella vaginalis, Bacteroides fragilis, Bacteroides 

distasonis, Bacteroides 3452A homology group, Bacteroides vulgatus, Bacteroides ovalus, Bacteroides 

thetaiotaomicron, Bacteroides uniformis, Bacteroides eggerthii, Bacteroides splanchnicus, Clostridium 

difficile, Mycobacterium tuberculosis, Mycobacterium avium, Mycobacterium intracellulare, 

Mycobacterium leprae, Corynebacterium diphtheriae, Corynebacterium ulcerans, Streptococcus 

pneumoniae, Streptococcus agalactiae, Streptococcus pyogenes, Enterococcus faecalis, Enterococcus 

faecium, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus saprophyticus, 

Staphylococcus intermedius, Staphylococcus hyicus subsp. hyicus, Staphylococcus haemolyticus, 

Staphylococcus hominis, or Staphylococcus saccharolyticus. In some examples of a method of treatment, 

the bacterial infection is an infection involving Acinetobacter baumannii, Klebsiella pneumoniae, or 

Pseudomonas aeruginosa. In some examples of a method of treatment, the bacterial 
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infection is an infection involving Acinetobacter baumannii. In some examples of a method of treatment, 

the bacterial infection is an infection involving a Gram-negative bacteria. In some examples of a method of 

treatment, the method further comprises administering a second therapeutic agent. In some examples of a 

method of treatment, the second therapeutic agent is not a SpsB or LepB inhibitor. In some examples of a 

method of treatment, the second therapeutic agent is an aminoglycoside antibiotic, fluoroquinolone 

antibiotic, β-lactam antibiotic, macrolide antibiotic, glycopeptide antibiotic, rifampicin, chloramphenicol, 

fluoramphenicol, colistin, mupirocin, bacitracin, daptomycin, or linezolid. The method of claim 48, 

wherein the second therapeutic agent is a β-lactam antibiotic. The method of claim 50, wherein the β-

lactam antibiotic is selected from penicillins, monobactams, cephalosporins, cephamycins, and 

carbapenems. In some examples of a method of treatment, the β-lactam antibiotic is selected from 

Azlocillin, Amoxicillin, Ampicillin, Doripenem, Meropenem, Biapenem, Cefamandole, Imipenem, 

Mezlocillin, Cefmetazole, Cefprozil, Piperacillin/tazobactam, Carbenicillin, Cefaclor, Cephalothin, 

Ertapenem, Cefazolin, Cefepime, Cefonicid, Cefoxitin, Ceftazidime, Oxacillin, Cefdinir, Cefixime, 

Cefotaxime, Cefotetan, Cefpodoxime, Ceftizoxime, Ceftriaxone, Faropenem, Mecillinam, Methicillin, 

Moxalactam, Ticarcillin, Tomopenem, Ceftobiprole, Ceftaroline, Flomoxef, Cefiprome, and Cefozopran. 

In some examples of a method of treatment, the method further comprises administering a β-lactamase 

inhibitor. 

 

INCORPORATION BY REFERENCE 

[0011] All publications, patents, and patent applications mentioned in this specification are herein 

incorporated by reference to the same extent as if each individual publication, patent, or patent application 

was specifically and individually indicated to be incorporated by reference. 

 

DETAILED DESCRIPTION OF THE DISCLOSURE 

Definitions 

[0012] As used herein and in the appended claims, the singular forms “a,” “and,” and “the” include 

plural referents unless the context clearly dictates otherwise. Thus, for example, reference to “an agent” 

includes a plurality of such agents, and reference to “the cell” includes reference to one or more cells (or to 

a plurality of cells) and equivalents thereof known to those skilled in the art, and so forth. When ranges are 

used herein for physical properties, such as molecular weight, or chemical properties, such as chemical 

formulae, all combinations and subcombinations of ranges and specific embodiments therein are intended 

to be included. The term “about” when referring to a number or a numerical range means that the number 

or numerical range referred to is an approximation within experimental variability (or within statistical 

experimental error), and thus the number or numerical range, in some instances, will vary between 1% and 

15% of the stated number or numerical range. The term “comprising” (and related terms such as 

“comprise” or “comprises” or “having” or “including”) is not intended to exclude that in other certain  
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A compound, or a pharmaceutically acceptable salt thereof, selected from the group consisting of: 

,  , 

, , 

,  , 

, , 



-154- 
 

, , 

, , and 

. 

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the compound is 

(8S,11S,14S)-18-hydroxy-11-methyl-14-[methyl-[(2S)-2-[[4-amino-2-(4-tert-butylphenyl)-6-methyl-

pyrimidine-5-carbonyl]amino]-3-(sulfamoylamino)propanoyl]amino]-10,13-dioxo-3,17-bis[(2R)-3-

amino-2-hydroxy-propoxy]-9,12-diazatricyclo[13.3.1.12,6]icosa-1(18),2(20),3,5,15(19),16-hexaene-8-

carboxylic acid. 

3. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the compound is 

(8S,11S,14S)-18-hydroxy-11-methyl-14-[methyl-[(2S)-4-amino-2-[[4-amino-2-(4-tert-butylphenyl)-6-

methyl-pyrimidine-5-carbonyl]amino]butanoyl]amino]-10,13-dioxo-3,17-bis[(2R)-3-amino-2-hydroxy-

propoxy]-9,12-diazatricyclo[13.3.1.12,6]icosa-1(18),2(20),3,5,15(19),16-hexaene-8-carboxylic acid. 
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4. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the compound is 

(8S,11S,14S)-18-hydroxy-11-methyl-14-[methyl-[(2S)-4-amino-2-[[4-methyl-2-[4-(1-

methylcyclopropyl)phenyl]pyrimidine-5-carbonyl]amino]butanoyl]amino]-10,13-dioxo-3,17-bis[(2R)-3-

amino-2-hydroxy-propoxy]-9,12-diazatricyclo[13.3.1.12,6]icosa-1(18),2(20),3,5,15(19),16-hexaene-8-

carboxylic acid. 

5. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the compound is 

(8S,11S,14S)-18-hydroxy-11-methyl-14-[methyl-[(2S)-4-amino-2-[[2-(4-tert-butylphenyl)-4-amino-6-

difluoromethyl-pyrimidine-5-carbonyl]amino]butanoyl]amino]-10,13-dioxo-3,17-bis[(2R)-3-amino-2-

hydroxy-propoxy]-9,12-diazatricyclo[13.3.1.12,6]icosa-1(18),2(20),3,5,15(19),16-hexaene-8-carboxylic 

acid. 

6. A pharmaceutical composition comprising the compound of claim 1, or a pharmaceutically 

acceptable salt thereof, and a pharmaceutically acceptable excipient. 

 


