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(57) ABSTRACT 

The present disclosure provides compounds, or pharmaceu 
tically acceptable salts thereof, for killing or inhibiting the 
growth of a Candida or Aspergillus species or preventing or 
treating a mammal having candidiasis (oral and/or dissemi 
nated) or an Aspergillus infection. 
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COMPOUNDS AND METHODS FOR 
TREATING CANDDIASIS AND 
ASPERGILLUS INFECTIONS 

REFERENCE TO GOVERNMENT GRANTS 

0001. The present disclosure was supported by funds 
from the U.S. Government (NIH/NIDCR Grant No. 
2R44DE018371-02) and the Government may therefore 
have certain rights in the disclosure. 

FIELD 

0002 The present disclosure is directed, in part, to com 
pounds, or pharmaceutically acceptable salts thereof, and 
pharmaceutical compositions comprising the same, and 
methods for treating a mammal having candidiasis, such as 
oral candidiasis and/or disseminated candidiasis, and/or an 
aspergillus infection. 

BACKGROUND 

0003 Candidiasis encompasses fungal infections caused 
by a variety of species of the genus Candida, in particular 
mostly by Candida albicans, which is a yeast-like fungus. 
Candida spp. are normally present in the mouth, vagina, and 
intestines of healthy individuals; normal bacteria in these 
areas keep the amount of Candida spp. in check. Infection 
of candidal fungi normally depends on a weakened immune 
status of an individual to invade tissue that normally would 
be resistant to infection and the opportunity to gain access to 
the circulatory system. Candida infections that develop in 
immunocompromised individuals can affect the entire body 
(e.g., disseminated or systemic candidiasis) and may 
become life threatening. The most common condition is 
topical candidiasis (fungus growing on the Surface of the 
body). An example of this is a common form of "diaper 
rash” in infants. Topical candidiasis can affect the skin, the 
vagina, the mouth (e.g., oral candidiasis) and the esophagus, 
and in immunocompromised individuals (e.g., HIV 
patients). 
0004 Candida infections are opportunistic and generally 
begin with increased colonization of the junction of mucous 
membranes and skin surfaces of vulnerable parts of the body 
Such as, for example, oral, nasal, vaginal, and anal orifices, 
and the lining of the respiratory tract. Under Some abnormal 
conditions, including the reduction of normal bacteria in a 
particular part of the body or skin defects Such as wounds, 
ulcerations, and burns, the fungi can overgrow and cause 
infection of the outer layers of the skin and mucous mem 
branes. This may occur in the mouth (oral thrush), in the 
vagina or penis (genital candidiasis), between folds and 
Surfaces of skin (intertrigo), and in and around the nails 
(paronychia and onychomycosis). 
0005. In some instances, the fungus enters the blood 
stream and causes disseminated disease affecting internal 
body organs such as the kidneys, spleen, lungs, liver, eyes, 
meninges, brain, and heart valves. This condition is called 
systemic or disseminated candidiasis; it can result in a range 
of diseases such as Superficial mucocutaneous disease, can 
didiasis of the liver and spleen (hepatosplenic candidiasis), 
and peritonitis. This is usually seen in patients who are 
seriously ill with other diseases who have been receiving 
potent antibiotics that treat bacterial infection. 
0006 Oral candidiasis (sometimes referred to as 
“thrush') is an infection in which the fungus of the genus 
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Candida (a yeast) accumulates on the mucous membranes of 
the mouth. It is most often caused by Candida albicans, or 
less commonly by Candida glabrata or Candida tropicalis. 
If occurring in the mouth of a baby, the candidiasis is 
commonly referred to as oral thrush, whereas if occurring in 
the mouth or throat of an adult, it may also be termed 
candidosis or moniliasis. 
0007 Oral infection by Candida species may not be 
immediately noticeable but can develop Suddenly and may 
persist for a long time. The infection usually appears as thick 
white or cream-colored deposits on mucosal membranes 
Such as the tongue, inner cheeks, gums, tonsils, and palate. 
The infected mucosa may appear inflamed (red and possibly 
slightly raised) and sometimes have a cottage cheese-like 
appearance. The lesions can be painful and may become 
tender and often bleed if rubbed or scraped. Cracking at the 
corners of the mouth, a cottony-like sensation inside the 
mouth, and even temporary loss of taste can occur. In more 
severe cases, the infection can spread down the esophagus 
and cause difficulty Swallowing, which is sometimes 
referred to as esophageal candidiasis. Thrush does not 
usually cause a fever unless the infection has spread beyond 
the esophagus to other body parts, such as the lungs (i.e., 
systemic candidiasis). 
0008 Although oral thrush can affect anyone, it is more 
likely to occur in babies and in people who wear dentures, 
use inhaled corticosteroids, or have compromised immune 
systems. Oral thrush and other Candida infections can occur 
when the immune system is weakened by disease or drugs 
Such as prednisone, or when antibiotics disturb the natural 
balance of microorganisms in the body. Normally, the 
immune system repels harmful invading organisms, such as 
fungi, while maintaining a balance between 'good” and 
“bad” microbes that normally inhabit the body. When these 
protective mechanisms fail, however, an oral thrush infec 
tion may take hold. 
0009. The following diseases or conditions may make 
one more susceptible to oral thrush infection: 
(0010) 1) HIV/AIDS. The human immunodeficiency virus 
(HIV) damages or destroys cells of the immune system, 
making one more Susceptible to opportunistic infections. 
Repeated bouts of oral thrush may be the first sign of an HIV 
infection. 
0011) 2) Cancer. The immune system is likely to be 
weakened from the disease and from treatments, such as 
chemotherapy and radiation. Both the disease and treatments 
can increase the risk of Candida infections such as oral 
thrush. 

0012 3) Diabetes mellitus. In untreated or under-treated 
diabetes, the saliva may contain large amounts of Sugar, 
which encourages the growth of Candida. 
0013 4) Vaginal yeast infections. Vaginal yeast infec 
tions are caused by the same fungus that causes oral thrash. 
Although a yeast infection is not typically dangerous, a 
pregnant female can pass the fungus to the baby during 
delivery. 
0014 Oral candidiasis can be treated with topical anti 
fungal drugs, such as nyStatin, miconazole, Gentian violet, 
or amphotericin B. Topical therapy is normally provided as 
an oral Suspension which is washed around the mouth and 
then swallowed by the patient. Patients who are immuno 
compromised, either with HIV/AIDS or as a result of 
chemotherapy, may require systemic treatment with oral or 
intravenous administered anti-fungals. Some anti-fungal 
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medications, however, may cause liver damage. For this 
reason, a physician will likely perform blood tests to monitor 
liver function, especially if prolonged treatment is required 
or there is a history of liver disease. 
0015. Some Aspergillus species cause serious disease in 
humans and animals. The most common pathogenic species 
include Aspergillus filmigatus and Aspergillus flavus. Asper 
gillus flavus produces aflatoxin which is both a toxin and a 
carcinogen, and which can contaminate foods. The most 
common causing allergic disease are Aspergillus filmigatus 
and Aspergillus clavatus. Other species, Aspergillus spp., are 
important agricultural pathogens. 

SUMMARY 

0016. The present disclosure provides compounds of 
Formula I: 

(I) 

R6 

R R1 
Nx x1 

H H 
V N N Vl 

O O 
V2 V2 

R2 R2 

wherein: each X is, independently, O, S, or S(=O); each R' 
is, independently, —CH, -(CH2), NH, -(CH2), 
NH-C(=NH)NH, or -(CH), NH C(=O) R, 
where each n is, independently, 1 to 4, and each R' is, 
independently, H, -C-C-alkyl, or -(CH2). NH2, where 
each p is, independently, 1 or 2; each R is, independently, 
H, halo, —CF, or C(CH); each V is H, and each V' is, 
independently, N C(=O) R, where each R is, inde 
pendently, —(CH), NH or —(CH), NH CO NH) 
NH, where each n is, independently, 1 to 4; or each V' is 
Hand each V is, independently, S-R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is, independently, 1 to 4; and 
each R is H, -S (CH), NH, -S (CH), NH 
C(=NH)NH, —O—(CH), NH, or —O—(CH), 
NH CO NH)NH2, where each mis, independently, 1 to 4: 
or a pharmaceutically acceptable salt thereof. 
0017. The present disclosure also provides compounds of 
Formula II: 

(II) 

Ro H O 

R X N 
H R 

O 2 

O 

R11 
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wherein: R is H. R. is NH; each R' is, independently, 
—(CH) R' where R is chosen from hydrogen, —C- 
Calkyl, -C-C-branched alkyl, -C-Cscycloalkyl, phe 
nyl optionally substituted with one or more —C-C alkyl 
groups, —C-Calkoxy groups, or halo groups, and het 
eroaryl optionally Substituted with one or more —C- 
Calkyl groups, —C-Calkoxy groups, or halo groups; each 
Ro is, independently, hydroxyethoxymethyl, methoxy 
ethoxymethyl, polyoxyethylene, or -(CH2) V where q is 
from 1 to 5, and each V is, independently, chosen from 
amino, hydroxyl, —C-Calkylamino, —C- 
Cedialkylamino. —C-Calkylurea, —NH(CH2)NH2, 
—N(CHCH-NH), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine, phenyl 
optionally Substituted with an amino. —C-Calkylamino, 
or —C-C dialkylamino, and lower acylamino optionally 
Substituted with one or more amino, lower alkylamino, or 
lower dialklylamino, where the alkylene chain is optionally 
Substituted with an amino or hydroxyl group; and m is 2 to 
at least about 30; or a pharmaceutically acceptable salt 
thereof. 

0018. The present disclosure also provides compounds of 
Formula III: 

R1 X R2 

– ) 
? R4 

wherein: 

(0.019 X is C(R7)C(R), C(=O), N(R), O, S, 
S(=O), or S(=O); 
0020 R7, R, and R are, independently, H, C 
Calkyl, -C-Calkoxy, halo. —OH, -CF, aromatic 
group, -(CH2)NH2, or -(CH2)NHC(=NH)NH2, where 
q is 0 to 4: 
I0021) R' and R are, independently, H. —C-Calkyl, 
—C-Csalkoxy, halo, OH, -haloC-Csalkyl, —CN, or 
—CF; 

(III) 

0022 Rand Rare, independently, Hor-carbocycle(R) 
(R): 
(0023) each R and each Rare, independently, H, —C- 
Calkyl, -C-Calkoxy, halo, amino. —OH, -CF, —O— 
(CH), NH, -O-(CH.)NHC(=NH)NH, -S- 
(CH), NH, N(CH2)NH2), S (CH2)NHC 
(=NH)NH, —C(=O)NH(CH.)NH, -(CH.)N(CH.) 
NH2)2, where each p is, independently, 1 to 5, aromatic 
group, heterocycle, or the free base or salt form of—(CH) 

NH, -(CH2), NH-(CH2), NH, or —(CH2)— 
NH C(=NH)NH2, where each n is, independently, 1 to 8: 
0024 
116-134; 

provided that the compound is not Compound 

or a pharmaceutically acceptable salt thereof. 
0025. The present disclosure also provides compounds of 
Formula IV: 
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(IV) 

2^n 

Oro O C 
0026 wherein: 
0027) R' and R are, independently, —C(=NH)NH2, 
—(CH), NH, or —(CH),NC(=NH)NH2, where n is 2, 3, 
or 4: 

na R11 R2 

or a pharmaceutically acceptable salt thereof. 
0028. The present disclosure also provides compounds of 
Formula V: 

(V) 

R2 

R1 R3 

R6 R7 
s e 

N N 
R4 N2 N NSN R5 
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or a pharmaceutically acceptable salt thereof. 
0036. The present disclosure also provides compounds of 
Formula VI: 

(VI) 

RI R3 

R2 CO R6 s a 

N N 
R4 N2 N Ns N R5 
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0043. The present disclosure also provides compounds of 
Formula VII: 

(VII) 

wherein: 
0044) each R' is, H. —C-Csalkyl, -C-Csalkoxy, halo, 
—OH, -CF, or —CN; and 
0045 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 to 4, or a pharmaceutically acceptable salt thereof. 
0046. The present disclosure also provides compounds of 
Formula VIII: 

(VIII) 

wherein: 
0047 R' is H. halo, haloalkyl, -NH2, C-alkyl, 
—NH(CH), NH, -NH(CH),NC(=N)NH, -(CH) 
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NH, -C=C CHNC(=N)NH, -C=C-(CH2)NH2, 
or —C=C (CH), NC(=N)NH, where n is 2, 3, or 4: 
and 

or a pharmaceutically acceptable salt thereof. 
0056. The present disclosure also provides compounds of 
Formula IX: 

(IX) 
R3 R3 

R Y Y R 

C Y C n c 
H H 
N N 

O O 

R4 R4 

wherein: 

0057 each X is, independently, O or S; 
0058 each Y is, independently, O or S; 
0059 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
NH, -N(CH), or -NH C(=NH)NH; 

0060 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
NH, -N(CH), or -NH C(=NH)NH; and 

0061 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 to 4; 
or a pharmaceutically acceptable salt thereof. 
0062. The present disclosure also provides compounds of 
Formula X: 

(X) 
X 

R1 R1 

wherein: 

0063 X is 

Oct. 6, 2016 

-continued 

I0064 each R' is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 to 4; 
or a pharmaceutically acceptable salt thereof. 
0065. The present disclosure also provides pharmaceuti 
cal compositions comprising any one or more of the fore 
going compounds, or a pharmaceutically acceptable salt 
thereof, and a pharmaceutically acceptable carrier. 
0066. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with any one or more of the foregoing compounds, 
or pharmaceutically acceptable salt thereof. 
0067. The present disclosure also provides methods of 
preventing or treating a mammal having candidiasis (oral 
and/or disseminated) and/or an aspergillus infection com 
prising administering to the mammal in need thereof an 
effective amount of any one or more of the foregoing 
compounds, or pharmaceutically acceptable salt thereof. 
0068. The present disclosure also provides any one or 
more of the foregoing compounds, or pharmaceutically 
acceptable salts thereof, for killing or inhibiting the growth 
of a Candida or Aspergillus species or preventing or treating 
a mammal having candidiasis (oral and/or disseminated) 
and/or an aspergillus infection. 
0069. The present disclosure also provides any one or 
more of the foregoing compounds, or pharmaceutically 
acceptable salts thereof, for use in the manufacture of a 
medicament for killing or inhibiting the growth of a Candida 
or Aspergillus species or preventing or treating a mammal 
having candidiasis (oral and/or disseminated) and/or an 
aspergillus infection. 
0070 The present disclosure also provides uses of any 
one or more of the foregoing compounds, or pharmaceuti 
cally acceptable salts thereof, for killing or inhibiting the 
growth of a Candida or Aspergillus species or preventing or 
treating a mammal having candidiasis (oral and/or dissemi 
nated) and/or an aspergillus infection. 
0071. The present disclosure also provides uses of any 
one or more of the foregoing compounds, or pharmaceuti 
cally acceptable salts thereof, in the manufacture of a 
medicament for killing or inhibiting the growth of a Candida 
or Aspergillus species or preventing or treating a mammal 
having candidiasis (oral and/or disseminated) and/or an 
aspergillus infection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0072 FIG. 1 shows results of screening over 800 com 
pounds at a single concentration of 10LM against a clinical 
isolate of C. albicans GDH2346 (triangles), and an addi 
tional 400 compounds with 11 concentrations to give an ICso 
(see, green Squares). 
0073 FIGS. 2A, 2B, 2C, and 2D show results of fluo 
rescence microscopy of C. albicans (GDH2346) hyphae 
treated with Compound 100 (8 ug/mL) for 0 minutes (FIG. 
2A), 15 minutes (FIG. 2B), 30 minutes (FIG. 2C), or 60 
minutes (FIG. 2D). 
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0074 FIGS. 3A and 3B show results of dose-dependent 
membrane permeabilization of Candida, resulting in cellular 
accumulation of PI evident within 30 minutes at 8 to 32 
ug/mL Compound 100 concentrations (FIG. 3A) and per 
meabilized after a 5-minute treatment with Compound 100 
at 32 g/mL (FIG. 3B). 
0075 FIGS. 4A, 4B, and 4C show results of cells treated 
with either Compound 100 or Histatin 5; levels of intracel 
lular and extracellular ATP in cells (FIG. 4A); time-frame of 
ATP efflux following treatment (FIG. 4B); and dose-depen 
dent efflux over 30 minutes of exposure time (FIG. 4C). 
0076 FIGS. 5A and 5B show results of sterilization of 
infected tongue following a single topical dose of Com 
pound 100 or Nystatin (FIG. 5A); and a photomicrograph of 
a 10 Lim section of a tongue from an infected mouse on day 
4, stained with PAS (FIG. 5B). 
0077 FIGS. 6A and 6B show cidal activity with rapid 
killing kinetics of Compound 100 (FIG. 6A) and Compound 
135 (FIG. 6B). 
0078 FIG. 7 shows results of cidal activity of Compound 
135 with >1.5 logo reductions in tissue burden from treat 
ment On Set. 

0079 FIG. 8 shows results of static activity with current 
triazole and anti-fungals in a model. 
0080 FIG.9 shows survival of mice over a 14-day period 
in a disseminated Candidiasis Survival study model in which 
neutropenic mice inoculated with C. albicans in a tail vein. 

DESCRIPTION OF EMBODIMENTS 

0081. The identification of a potent HDP mimetic (Com 
pound 100), inter alia, that exhibits rapid membrane-dis 
rupting activity against Candida albicans at low concentra 
tions, using propidium iodide uptake is demonstrated here. 
In contrast to Histatin 5, Compound 100 treatment resulted 
in rapid efflux of ATP, and killing occurred even in the 
presence of sodium azide, which prevents membrane trans 
port. Fluorescence microscopy, however, showed incorpo 
ration of the compound into the cells, Suggesting a mecha 
nism of self-promoted uptake. The compound also 
demonstrated a significant reduction of metabolic activity in 
mature biofilms of C. albicans grown at an air-liquid inter 
face. To examine the activity of Compound 100 in vivo, an 
oral model of Candida infection was established in C57BL/6 
mice. Animals were first treated for 5 days with oral tetra 
cycline to reduce normal oral flora. An infection was initi 
ated in the mice by inoculating a 50 LL Suspension of C. 
albicans onto lightly scored tongues. This led to coloniza 
tion of the tongues by days 2 to 4 after inoculation as 
measured by histological analysis and by recovery of viable 
colonies upon homogenization. Topical treatment of the 
infections on day 3 with a single 50LL dose of a 1 mg/mL 
compound solution in a neutral hydrogel was sufficient to 
reduce the total colony counts by greater than 10-fold, 
equivalent to a similar treatment with an equivalent concen 
tration of Nystatin Suspension. These results, as well as those 
presented herein, Suggest that the compounds described 
herein represent a strong potential source of fungicidal 
drugs. 
0082 Unless defined otherwise, all technical and scien 

tific terms have the same meaning as is commonly under 
stood by one of ordinary skill in the art to which the 
embodiments disclosed belongs. 
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0083. As used herein, the terms “a” or “an” means that 
“at least one' or “one or more unless the context clearly 
indicates otherwise. 
0084 As used herein, the term “about” means that the 
numerical value is approximate and Small variations would 
not significantly affect the practice of the disclosed embodi 
ments. Where a numerical limitation is used, unless indi 
cated otherwise by the context, “about” means the numerical 
value can vary by +10% and remain within the scope of the 
disclosed embodiments. 
I0085. As used herein, the term “acylamino” means an 
amino group Substituted by an acyl group (e.g., —O—C 
(=O)—H or —O C(=O)-alkyl. An example of an acy 
lamino is NHC(=O)H or -NHC(=O)CH. The term 
“lower acylamino” refers to an amino group substituted by 
a lower acyl group (e.g., —O—C(=O)—H or —O—C 
(=O)—Calkyl). An example of a lower acylamino is 
NHC(=O)H or NHC(=O)CH. 

I0086. As used herein, the term “alkenyl' means a straight 
or branched alkyl group having one or more double carbon 
carbon bonds and 2-20 carbon atoms, including, but not 
limited to, ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1- 
propenyl, 1-butenyl, 2-butenyl, and the like. In some 
embodiments, the alkenyl chain is from 2 to 10 carbon atoms 
in length, from 2 to 8 carbon atoms in length, from 2 to 6 
carbon atoms in length, or from 2 to 4 carbon atoms in 
length. 
I0087 As used herein, the term “alkoxy' means a straight 
or branched —O-alkyl group of 1 to 20 carbon atoms, 
including, but not limited to, methoxy, ethoxy, n-propoxy, 
isopropoxy, t-butoxy, and the like. In some embodiments, 
the alkoxy chain is from 1 to 10 carbon atoms in length, from 
1 to 8 carbon atoms in length, from 1 to 6 carbon atoms in 
length, from 1 to 4 carbon atoms in length, from 2 to 10 
carbon atoms in length, from 2 to 8 carbon atoms in length. 
I0088 As used herein, the term'alkyl means a saturated 
hydrocarbon group which is straight-chained or branched. 
An alkyl group can contain from 1 to 20, from 2 to 20, from 
1 to 10, from 2 to 10, from 1 to 8, from 2 to 8, from 1 to 6, 
from 2 to 6, from 1 to 4, from 2 to 4, from 1 to 3, or 2 or 
3 carbon atoms. Examples of alkyl groups include, but are 
not limited to, methyl (Me), ethyl (Et), propyl (e.g., n-propyl 
and isopropyl), butyl (e.g., n-butyl, t-butyl, isobutyl), pentyl 
(e.g., n-pentyl, isopentyl, neopentyl, hexyl, isohexyl, heptyl, 
4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, 
decyl, undecyl, dodecyl 2-methyl-1-propyl, 2-methyl-2- 
propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-bu 
tyl, 2-methyl-1-pentyl, 2,2-dimethyl-1-propyl, 3-methyl-1- 
pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2- 
pentyl, 4-methyl-2-penty1, 2,2-dimethyl-1-butyl, 3.3- 
dimethyl-1-butyl, 2-ethyl-1-butyl, and the like. 
I0089. As used herein, the term “alkylamino” means an 
amino group Substituted by an alkyl group having from 1 to 
6 carbon atoms. An example of an alkylamino is 
NHCHCH. 

(0090. As used herein, the term “alkylene' or “alkylenyl 
means a divalent alkyl linking group. An example of an 
alkylene (or alkylenyl) is methylene or methylenyl 
(—CH2—). 
0091. As used herein, the term “alkylthio’ means an 
—S-alkyl group having from 1 to 6 carbon atoms. An 
example of an alkylthio group is —SCHCH 
0092. As used herein, the term “alkynyl' means a straight 
or branched alkyl group having one or more triple carbon 
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carbon bonds and 2-20 carbon atoms, including, but not 
limited to, acetylene, 1-propylene, 2-propylene, and the like. 
In some embodiments, the alkynyl chain is 2 to 10 carbon 
atoms in length, from 2 to 8 carbon atoms in length, from 2 
to 6 carbon atoms in length, or from 2 to 4 carbon atoms in 
length. 
0093. As used herein, the term "amidino’ means 
C(-NH)NH. 

0094. As used herein, the term "amino” means —NH. 
0095. As used herein, the term “aminoalkoxy' means an 
alkoxy group Substituted by an amino group. An example of 
an aminoalkoxy is —OCHCH-NH. 
0096. As used herein, the term “aminoalkyl means an 
alkyl group Substituted by an amino group. An example of 
an aminoalkyl is —CHCH-NH. 
0097. As used herein, the term “aminosulfonyl' means 
—S(=O)NH2. 
0098. As used herein, the term “aminoalkylthio’ means 
an alkylthio group Substituted by an amino group. An 
example of an aminoalkylthio is —SCHCH-NH. 
0099. As used herein, the term "amphiphilic' means a 
three-dimensional structure having discrete hydrophobic 
and hydrophilic regions. An amphiphilic compound Suitably 
has the presence of both hydrophobic and hydrophilic ele 
mentS. 

0100. As used herein, the term “animal' includes, but is 
not limited to, humans and non-human vertebrates Such as 
wild, domestic, and farm animals. 
0101. As used herein, the phrase “an effective amount of 
a compound can be measured by the effectiveness of the 
compound. In some embodiments, an effective amount 
inhibits growth of a particular Candida or Aspergillus spe 
cies by at least 10%, by at least 20%, by at least 30%, by at 
least 40%, by at least 50%, by at least 60%, by at least 70%, 
by at least 80%, by at least 90%, or by at least 95%. In some 
embodiments, “an effective amount' is also a “therapeuti 
cally effective amount” whereby the compound reduces or 
eliminates at least one harmful effect of a Candida or 
Aspergillus species on a mammal. 
0102. As used herein, the term “aryl' means a monocy 

clic, bicyclic, or polycystic (e.g., having 2, 3 or 4 fused 
rings) aromatic hydrocarbons. In some embodiments, aryl 
groups have from 6 to 20 carbon atoms or from 6 to 10 
carbon atoms. Examples of aryl groups include, but are not 
limited to, phenyl, naphthyl, anthracenyl, phenanthrenyl, 
indanyl, indenyl, tetrahydronaphthyl, and the like. 
0103) As used herein, the term “arylalkyl means a 
Calkyl substituted by aryl. 
0104. As used herein, the term “arylamino” means an 
amino group Substituted by an aryl group. An example of an 
arylamino is —NH(phenyl). 
0105. As used herein, the term “arylene' means an aryl 
linking group, i.e. an aryl group that links one group to 
another group in a molecule. 
0106. As used herein, the term “candidiasis” means a 
yeast infection of a Candida species. Types of candidiasis 
include, local infections such as, for example, oral thrush or 
oral candidiasis, genital candidiasis, intertrigo, paronychia, 
and onychomycosis, as well as disseminated, candidiasis. 
0107 As used herein, the term “carbocycle” means a 5 
or 6-membered, Saturated or unsaturated cyclic ring, option 
ally containing O, S, or N atoms as part of the ring. 
Examples of carbocycles include, but are not limited to, 
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cyclopentyl, cyclohexyl, cyclopenta-1,3-diene, phenyl, and 
any of the heterocycles recited above. 
0108. As used herein, the term “carrier means a diluent, 
adjuvant, or excipient with which a compound is adminis 
tered. Pharmaceutical carriers can be liquids, Such as water 
and oils, including those of petroleum, animal, vegetable or 
synthetic origin, Such as peanut oil, soybean oil, mineral oil, 
sesame oil and the like. The pharmaceutical carriers can also 
be saline, gum acacia, gelatin, starch paste, talc, keratin, 
colloidal silica, urea, and the like. In addition, auxiliary, 
stabilizing, thickening, lubricating and coloring agents can 
be used. 
0109 As used herein, the term “chemically nonequiva 
lent termini” means a functional group Such as an ester, 
amide, Sufonamide, or N-hydroxyoxime that, when revers 
ing the orientation of the functional group (e.g., —(C=O) 
O ) produces different chemical entities (e.g., -R'C(=O) 
OR- vs. -R'OC(=O)R’-). 
0110. As used herein, the term, “compound' means all 
Stereoisomers, tautomers, and isotopes of the compounds 
described herein. 
0111. As used herein, the terms “comprising (and any 
form of comprising, Such as "comprise', 'comprises', and 
“comprised”), “having (and any form of having, Such as 
“have and “has'), “including (and any form of including, 
such as “includes” and “include'), or “containing (and any 
form of containing, such as “contains' and “contain’), are 
inclusive or open-ended and do not exclude additional, 
unrecited elements or method steps. 
0112. As used herein, the term "cyano” means —CN. 
0113. As used herein, the term “cycloalkyl means non 
aromatic cyclic hydrocarbons including a cyclized alkyl, 
alkenyl, and alkynyl groups that contain up to 20 ring 
forming carbon atoms. Cycloalkyl groups can include 
mono- or polycyclic ring systems such as fused ring sys 
tems, bridged ring systems, and spiro ring systems. In some 
embodiments, polycyclic ring systems include 2, 3 or 4 
fused rings. A cycloalkyl group can contain from 3 to 15, 
from 3 to 10, from 3 to 8, from 3 to 6, from 4 to 6, from 3 
to 5, or 5 or 6 ring-forming carbon atoms. Ring-forming 
carbon atoms of a cycloalkyl group can be optionally 
Substituted by oxo or Sulfido. Examples of cycloalkyl groups 
include, but are not limited to, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononyl, cyclopentenyl, cyclohexenyl, cyclohexadienyl, 
cycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adaman 
tyl, and the like. Also included in the definition of cycloalkyl 
are moieties that have one or more aromatic rings fused 
(having a bond in common with) to the cycloalkyl ring, for 
example, benzo or thienyl derivatives of pentane, pentene, 
hexane, and the like (e.g., 2,3-dihydro-1H-indene-1-yl, or 
1H-inden-2(3H)-one-1-yl). 
0114. As used herein, the term'dialkylamino” means an 
amino group Substituted by two alkyl groups, each having 
from 1 to 6 carbon atoms. 
0.115. As used herein, the term “facially amphiphilic' or 
“facial amphiphilicity’ means compounds with polar (hy 
drophilic) and nonpolar (hydrophobic) side chains that adopt 
conformation(s) leading to segregation of polar and nonpo 
lar side chains to opposite faces or separate regions of the 
structure or molecule. 
0116. As used herein, the phrase “groups with chemically 
nonequivalent termini” means functional groups such as 
esters amides, Sulfonamides and N-hydroxyoximes where 
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reversing the orientation of the substituents, e.g. RC(=O) 
OR vs. R'O(O—)CR, produces unique chemical entities. 
0117. As used herein, the term “guanidino” means —NH 
(—NH)NH. 
0118. As used herein, the term “halo' means halogen 
groups including, but not limited to fluoro, chloro, bromo, 
and iodo. 
0119. As used herein, the term “haloalkoxy' means an 
—O-haloalkyl group. An example of an haloalkoxy group is 
OCF. 
0120. As used herein, the term “haloalkyl means a 
Calkyl group having one or more halogen substituents. 
Examples of haloalkyl groups include, but are not limited to, 
CF, —CFs, —CHF, —CC1, —CHCl, —CCls, 

—CHCF, and the like. 
0121. As used herein, the term "heteroaryl' means an 
aromatic heterocycle having up to 20 ring-forming atoms 
(e.g., C) and having at least one heteroatom ring member 
(ring-forming atom) Such as Sulfur, oxygen, or nitrogen. In 
Some embodiments, the heteroaryl group has at least one or 
more heteroatoms ring-forming atoms, each of which are, 
independently, Sulfur, oxygen, or nitrogen. In some embodi 
ments, the heteroaryl group has from 3 to 20 ring-forming 
atoms, from 3 to 10 ring-forming atoms, from 3 to 6 
ring-forming atoms, or from 3 to 5 ring-forming atoms. In 
Some embodiments, the heteroaryl group contains 2 to 14 
carbon atoms, from 2 to 7 carbon atoms, or 5 or 6 carbon 
atoms. In some embodiments, the heteroaryl group has 1 to 
4 heteroatoms, 1 to 3 heteroatoms, or 1 or 2 heteroatoms. 
Heteroaryl groups include monocyclic and polycyclic (e.g., 
having 2, 3 or 4 fused rings) systems. Examples of het 
eroaryl groups include, but are not limited to, pyridyl, 
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, qui 
nolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl 
(such as indol-3-yl), pyrryl, oxazolyl, benzofuryl, benzoth 
ienyl, benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetra 
Zolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothie 
nyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, pyranyl. 
oxadiazolyl, isoxazolyl, triazolyl, thianthrenyl, pyrazolyl, 
indolizinyl, isoindolyl, isobenzofuranyl, benzoxazolyl, Xan 
thenyl, 2H-pyrrolyl pyrrolyl, 3H-indolyl, 4H-quinolizinyl, 
phthalazinyl, naphthyridinyl, quinazolinyl, phenanthridinyl, 
acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothi 
azolyl, phenothiazinyl, isoxazolyl, furazanyl, phenoxazinyl 
groups, and the like. Suitable heteroaryl groups include 
1,2,3-triazole, 1,2,4-triazole, 5-amino-1,2,4-triazole, imida 
Zole, oxazole, isoxazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 
3-amino-1,2,4-oxadiazole, 1,2,5-oxadiazole, 1.3,4-oxadiaz 
ole, pyridine, and 2-aminopyridine. 
0122. As used herein, the term "heteroarylalkyl means a 
Calkyl group Substituted by a heteroaryl group. 
0123. As used herein, the term "heteroarylamino” means 
an amino group Substituted by a heteroaryl group. An 
example of a heteroarylamino is NH-(2-pyridyl). 
0.124. As used herein, the term "heteroarylene' means a 
heteroaryl linking group, i.e., a heteroaryl group that links 
one group to another group in a molecule. 
(0.125. As used herein, the term “heterocycle” or “hetero 
cyclic ring” means a 5- to 7-membered mono- or bicyclic or 
7- to 10-membered bicyclic heterocyclic ring system any 
ring of which may be saturated or unsaturated, and which 
consists of carbon atoms and from one to three heteroatoms 
chosen from N, O and S, and wherein the N and Sheteroa 
toms may optionally be oxidized, and the N heteroatom may 
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optionally be quaternized, and including any bicyclic group 
in which any of the above-defined heterocyclic rings is fused 
to a benzene ring. Particularly useful rings containing one 
oxygen or Sulfur, one to three nitrogen atoms, or one oxygen 
or sulfur combined with one or two nitrogen atoms. The 
heterocyclic ring may be attached at any heteroatom or 
carbon atom which results in the creation of a stable struc 
ture. Examples of heterocyclic groups include, but are not 
limited to, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-ox 
opiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 
pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidi 
nyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, 
isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, thiazo 
lidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, 
quinolinyl, isoquinolinyl, benzimidazolyl, thiadiaZoyl, ben 
Zopyranyl, benzothiazolyl, benzoxazolyl, furyl, tetrahydro 
furyl, tetrahydropyranyl, thienyl, benzothienyl, thiamor 
pholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl 
Sulfone, and oxadiazolyl. Morpholino is the same as mor 
pholinyl. 

I0126. As used herein, the term "heterocycloalkyl means 
non-aromatic heterocycles having up to 20 ring-forming 
atoms including cyclized alkyl, alkenyl, and alkynyl groups, 
where one or more of the ring-forming carbon atoms is 
replaced by a heteroatom such as O, N, or S atom. Heter 
cycloalkyl groups can be mono or polycyclic (e.g., fused, 
bridged, or spiro systems). In some embodiments, the het 
erocycloalkyl group has from 1 to 20 carbon atoms, or from 
3 to 20 carbon atoms. In some embodiments, the heterocy 
cloalkyl group contains 3 to 14 ring-forming atoms, 3 to 7 
ring-forming atoms, or 5 or 6 ring-forming atoms. In some 
embodiments, the heterocycloalkyl group has 1 to 4 het 
eroatoms, 1 to 3 heteroatoms, or 1 or 2 heteroatoms. In some 
embodiments, the heterocycloalkyl group contains 0 to 3 
double bonds. In some embodiments, the heterocycloalkyl 
group contains 0 to 2 triple bonds. Examples of heterocy 
cloalkyl groups include, but are not limited to, morpholino, 
thiomorpholino, piperazinyl, tetrahydrofuranyl, tetrahy 
drothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole, 
benzo-1,4-dioxane, piperidinyl, pyrrolidinyl, isoxazolidinyl, 
oxazolidinyl, isothiazolidinyl, pyrazolidinyl, thiazolidinyl, 
imidazolidinyl, pyrrolidin-2-one-3-yl, and the like. In addi 
tion, ring-forming carbon atoms and heteroatoms of a het 
erocycloalkyl group can be optionally Substituted by oxo or 
Sulfido. For example, a ring-forming S atom can be substi 
tuted by 1 or 2 oxo (form a S(O) or S(O)). For another 
example, a ring-forming C atom can be substituted by oxo 
(form carbonyl). Also included in the definition of hetero 
cycloalkyl are moieties that have one or more aromatic rings 
fused (having a bond in common with) to the nonaromatic 
heterocyclic ring including, but not limited to, pyridinyl, 
thiophenyl, phthalimidyl, naphthalimidyl, and benzo deriva 
tives of heterocycles Such as indolene, isoindolene, 4,5,6,7- 
tetrahydrothieno 2.3-cpyridine-5-yl, 5,6-dihydrothieno2. 
3-cpyridin-7(4H)-one-5-yl, isoindolin-1-one-3-yl, and 3,4- 
dihydroisoquinolin-1 (2H)-one-3yl groups. Ring-forming 
carbon atoms and heteroatoms of the heterocycloalkyl group 
can be optionally substituted by oxo or sulfido. 
I0127. As used herein, the term “hydroxy” or “hydroxyl 
means an —OH group. 
I0128. As used herein, the term “hydroxyalkyl or 
“hydroxylalkyl means an alkyl group substituted by a 
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hydroxyl group. Examples of a hydroxyalkyl include, but 
are not limited to. —CH2OH and —CH2CH2OH. 
0129. As used herein, the term “individual” or “patient,” 
used interchangeably, means any animal, including mam 
mals, such as mice, rats, other rodents, rabbits, dogs, cats, 
Swine, cattle, sheep, horses, or primates, such as humans. 
0130. As used herein, the phrase “inhibiting the growth 
means reducing by any measurable amount the growth of 
one or more yeast or mold, such as a Candida or Aspergillus 
species. In some embodiments, the inhibition of growth may 
result in cell death of the yeast or mold. 
0131. As used herein, the phrase “in need thereof means 
that the animal or mammal has been identified as having a 
need for the particular method or treatment. In some 
embodiments, the identification can be by any means of 
diagnosis. In any of the methods and treatments described 
herein, the animal or mammal can be in need thereof. In 
Some embodiments, the animal or mammal is in an envi 
ronment or will be traveling to an environment in which a 
particular disease, disorder, or condition is prevelant. 
0.132. As used herein, the phrase “integer from 1 to 5’ 
means 1, 2, 3, 4, or 5. 
0133. As used herein, the term "isolated” means that the 
compounds described herein are separated from other com 
ponents of either (a) a natural source. Such as a plant or cell, 
Such as a bacterial culture, or (b) a synthetic organic chemi 
cal reaction mixture, such as by conventional techniques. 
0134. As used herein, the term “mammal’ means a rodent 
(i.e., a mouse, a rat, or a guinea pig), a monkey, a cat, a dog, 
a cow, a horse, a pig, or a human. In some embodiments, the 
mammal is a human. 
0135. As used herein, the term"nitro” means —NO. 
0136. As used herein, the term “n-membered', where n is 
an integer, typically describes the number of ring-forming 
atoms in a moiety, where the number of ring-forming atoms 
is n. For example, pyridine is an example of a 6-membered 
heteroaryl ring and thiophene is an example of a 5-mem 
bered heteroaryl ring. 
0.137 As used used herein, the phrase “optionally sub 
stituted” means that substitution is optional and therefore 
includes both unsubstituted and substituted atoms and moi 
eties. A “substituted atom or moiety indicates that any 
hydrogen on the designated atom or moiety can be replaced 
with a selection from the indicated Substituent groups, 
provided that the normal valency of the designated atom or 
moiety is not exceeded, and that the Substitution results in a 
stable compound. For example, if a methyl group is option 
ally substituted, then 3 hydrogen atoms on the carbon atom 
can be replaced with Substituent groups. 
0.138. As used herein, the phrase “pharmaceutically 
acceptable” means those compounds, materials, composi 
tions, and/or dosage forms which are, within the scope of 
Sound medical judgment, Suitable for use in contact with 
tissues of humans and animals. In some embodiments, 
“pharmaceutically acceptable” means approved by a regu 
latory agency of the Federal or a state government or listed 
in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in 
humans. 
0.139. As used herein, the phrase “pharmaceutically 
acceptable salt(s), includes, but is not limited to, salts of 
acidic or basic groups. Compounds that are basic in nature 
are capable of forming a wide variety of salts with various 
inorganic and organic acids. Acids that may be used to 
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prepare pharmaceutically acceptable acid addition salts of 
Such basic compounds are those that form non-toxic acid 
addition salts, i.e., salts containing pharmacologically 
acceptable anions including, but not limited to, Sulfuric, 
thiosulfuric, citric, maleic, acetic, oxalic, hydrochloride, 
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, 
bisulfite, phosphate, acid phosphate, isonicotinate, borate, 
acetate, lactate, salicylate, citrate, acid citrate, tartrate, 
oleate, tannate, pantothenate, bitartrate, ascorbate. Succinate, 
maleate, gentisinate, fumarate, gluconate, glucaronate, sac 
charate, formate, benzoate, glutamate, methanesulfonate, 
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, 
bicarbonate, malonate, mesylate, esylate, napsydisylate, 
tosylate, besylate, orthophoshate, trifluoroacetate, and 
pamoate (i.e., 1,1'-methylene-bis-(2-hydroxy-3-naph 
thoate)) salts. Compounds that include an amino moiety may 
form pharmaceutically acceptable salts with various amino 
acids, in addition to the acids mentioned above. Compounds 
that are acidic in nature are capable of forming base salts 
with various pharmacologically acceptable cations. 
Examples of such salts include, but are not limited to, alkali 
metal or alkaline earth metal salts and, particularly, calcium, 
magnesium, ammonium, Sodium, lithium, Zinc, potassium, 
and iron salts. The present disclosure also includes quater 
nary ammonium salts of the compounds described herein, 
where the compounds have one or more tertiary amine 
moiety. 
I0140. As used herein, the term "phenyl' means —CHs. 
A phenyl group can be unsubstituted or substituted with one, 
two, or three suitable substituents. 
0.141. As used herein, the terms “prevention” or “pre 
venting” mean a reduction of the risk of acquiring a par 
ticular disease, condition, or disorder. 
0142. As used herein, the term “prodrug means a deriva 
tive of a known direct acting drug, which derivative has 
enhanced delivery characteristics and therapeutic value as 
compared to the drug, and is transformed into the active drug 
by an enzymatic or chemical process. 
0143. As used herein, the term “purified” means that 
when isolated, the isolate contains at least 90%, at least 95%, 
at least 98%, or at least 99% of a compound described herein 
by weight of the isolate. 
0144. As used herein, the phrase "quaternary ammonium 
salts' means derivatives of the disclosed compounds with 
one or more tertiary amine moieties wherein at least one of 
the tertiary amine moieties in the parent compound is 
modified by converting the tertiary amine moiety to a 
quaternary ammonium cation via alkylation (and the cations 
are balanced by anions such as Cl, CHCOO, and 
CFCOO), for example methylation or ethylation. 
(0145 As used herein, the term “semicarbazone” means 
=NNHC(=O)NH. 
0146. As used herein, the phrase “solubilizing agent” 
means agents that result in formation of a micellar Solution 
or a true Solution of the drug. 
0147 As used herein, the term “solution/suspension' 
means a liquid composition wherein a first portion of the 
active agent is present in solution and a second portion of the 
active agent is present in particulate form, in Suspension in 
a liquid matrix. 
0.148. As used herein, the phrase “substantially isolated 
means a compound that is at least partially or Substantially 
separated from the environment in which it is formed or 
detected. 
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0149. As used herein, the phrase “suitable substituent’ or 
“Substituent’ means a group that does not nullify the Syn 
thetic or pharmaceutical utility of the compounds described 
herein or the intermediates useful for preparing them. 
Examples of suitable substituents include, but are not lim 
ited to: —C-Calkyl, -C-Calkenyl, -C-Calkynyl, 
—Cs-Caryl, -C-Calkoxy, —C-Cheteroaryl. —C- 
Cecycloalkyl, —Cs-Caryloxy, —CN, -OH, oxo, halo, 
haloalkyl, - NO, —C(=O)CH, -NH. NH(C- 
Csalkyl), —N(C-Csalkyl). —NH(Caryl), —N(Cs 
Caryl), —C(=O)H, —C(=O)(C-Calkyl). —C(=O) 
(Cs-Caryl), —C(=)—O—((C-C)alkyl). and 
—C(=O)—O-((C-C)aryl. Any of the compounds herein 
may be further Substituted at, for example, open positions 
(such as on a ring structure) by any of these Substituents as 
desired by one skilled in the art. One of skill in art can 
readily choose a suitable substituent based on the stability 
and pharmacological and synthetic activity of the com 
pounds described herein. 
0150. As used herein, the phrase “therapeutically effec 
tive amount’ means the amount of active compound or 
pharmaceutical agent that elicits the biological or medicinal 
response that is being sought in a tissue, system, animal, 
individual or human by a researcher, veterinarian, medical 
doctor or other clinician. The therapeutic effect is dependent 
upon the disorder being treated or the biological effect 
desired. As such, the therapeutic effect can be a decrease in 
the severity of symptoms associated with the disorder and/or 
inhibition (partial or complete) of progression of the disor 
der, or improved treatment, healing, prevention or elimina 
tion of a disorder, or side-effects. The amount needed to 
elicit the therapeutic response can be determined based on 
the age, health, size and sex of the Subject. Optimal amounts 
can also be determined based on monitoring of the Subjects 
response to treatment. 
0151. As used herein, the terms “treat,” “treated, or 
“treating” mean both therapeutic treatment and prophylactic 
or preventative measures wherein the object is to prevent or 
slow down (lessen) an undesired physiological condition, 
disorder or disease, or obtain beneficial or desired clinical 
results. For purposes herein, beneficial or desired clinical 
results include, but are not limited to, alleviation of symp 
toms; diminishment of extent of condition, disorder or 
disease; stabilized (i.e., not worsening) state of condition, 
disorder or disease; delay in onset or slowing of condition, 
disorder or disease progression; amelioration of the condi 
tion, disorder or disease state or remission (whether partial 
or total), whether detectable or undetectable; an ameliora 
tion of at least one measurable physical parameter, not 
necessarily discernible by the patient; or enhancement or 
improvement of condition, disorder or disease. Treatment 
includes eliciting a clinically significant response without 
excessive levels of side effects. Treatment also includes 
prolonging Survival as compared to expected Survival if not 
receiving treatment. 
0152. At various places in the present specification, sub 
stituents of compounds may be disclosed in groups or in 
ranges. It is specifically intended that the disclosure include 
each and every individual subcombination of the members 
of such groups and ranges. For example, the term “C. 
6alkyl is specifically intended to individually disclose 
methyl, ethyl, propyl, Calkyl, Csalkyl, and Calkyl. 
0153. For compounds in which a variable appears more 
than once, each variable can be a different moiety selected 
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from the Markush group defining the variable. For example, 
where a structure is described having two R groups that are 
simultaneously present on the same compound, the two R 
groups can represent different moieties selected from the 
Markush groups defined for R. In another example, when an 
optionally multiple Substituent is designated in the form, for 
example, 

y- (R)s. O T 

then it is understood that substituent R can occurs number 
of times on the ring, and R can be a different moiety at each 
occurrence. Further, in the above example, where the vari 
able T' is defined to include hydrogens, such as when T' is 
CH, NH, etc., any H can be replaced with a suitable 
substituent. 
0154 It is further appreciated that certain features of the 
disclosure, which are, for clarity, described in the context of 
separate embodiments, can also be provided in combination 
in a single embodiment. Conversely, various features of the 
disclosure which are, for brevity, described in the context of 
a single embodiment, can also be provided separately or in 
any suitable Subcombination. 
0.155. It is understood that the present disclosure encom 
passes the use, where applicable, of Stereoisomers, diaste 
reomers and optical stereoisomers of the compounds 
described herein, as well as mixtures thereof. Additionally, 
it is understood that stereoisomers, diastereomers, and opti 
cal stereoisomers of the compounds described herein, and 
mixtures thereof, are within the scope of the present disclo 
Sure. By way of non-limiting example, the mixture may be 
a racemate or the mixture may comprise unequal proportions 
of one particular stereoisomer over the other. Additionally, 
the compounds can be provided as a Substantially pure 
Stereoisomers, diastereomers and optical stereoisomers 
(such as epimers). 
0156 The compounds described herein can be asymmet 
ric (e.g., having one or more stereocenters). All Stereoiso 
mers, such as enantiomers and diastereomers, are intended 
to be included within the scope of the present disclosure 
unless otherwise indicated. Compounds that contain asym 
metrically Substituted carbon atoms can be isolated in opti 
cally active or racemic forms. Methods of preparation of 
optically active forms from optically active starting materi 
als are known in the art, such as by resolution of racemic 
mixtures or by Stereoselective synthesis. Many geometric 
isomers of olefins, C=N double bonds, and the like can also 
be present in the compounds described herein, and all Such 
stable isomers are contemplated in the present disclosure. 
Cis and trans geometric isomers of the compounds are also 
included within the scope of the disclosure and can be 
isolated as a mixture of isomers or as separated isomeric 
forms. Where a compound capable of stereoisomerism or 
geometric isomerism is designated in its structure or name 
without reference to specific R/S or cis/trans configurations, 
it is intended that all such isomers are contemplated. 
0157 Resolution of racemic mixtures of compounds can 
be carried out by any of numerous methods known in the art, 
including, for example, fractional recrystallization using a 
chiral resolving acid which is an optically active, salt 
forming organic acid. Suitable resolving agents for frac 
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tional recrystallization methods include, but are not limited 
to, optically active acids, such as the D and L forms of 
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, 
mandelic acid, malic acid, lactic acid, and the various 
optically active camphorsulfonic acids such as B-camphor 
sulfonic acid. Other resolving agents suitable for fractional 
crystallization methods include, but are not limited to, 
Stereoisomerically pure forms of C.-methylbenzylamine 
(e.g., S and R forms, or diastereomerically pure forms), 
2-phenylglycinol, norephedrine, ephedrine, N-methylephed 
rine, cyclohexylethylamine, 1,2-diaminocyclohexane, and 
the like. Resolution of racemic mixtures can also be carried 
out by elution on a column packed with an optically active 
resolving agent (e.g., dinitrobenzoylphenylglycine). Suit 
able elution solvent compositions can be determined by one 
skilled in the art. 
0158 Compounds may also include tautomeric forms. 
Tautomeric forms result from the Swapping of a single bond 
with an adjacent double bond together with the concomitant 
migration of a proton. Tautomeric forms include prototropic 
tautomers which are isomeric protonation states having the 
same empirical formula and total charge. Examples of 
prototropic tautomers include, but are not limited to, ketone 
enol pairs, amide-imidic acid pairs, lactam-lactim pairs, 
amide-imidic acid pairs, enamine-imine pairs, and annular 
forms where a proton can occupy two or more positions of 
a heterocyclic system including, but not limited to, 1H- and 
3H-imidazole, 1H-, 2H- and 4H-1,2,4-triazole, 1H- and 
2H-isoindole, and 1H- and 2H-pyrazole. Tautomeric forms 
can be in equilibrium or sterically locked into one form by 
appropriate Substitution. 
0159 Compounds also include hydrates and solvates, as 
well as anhydrous and non-Solvated forms. 
0160 Compounds can also include all isotopes of atoms 
occurring in the intermediates or final compounds. Isotopes 
include those atoms having the same atomic number but 
different mass numbers. For example, isotopes of hydrogen 
include tritium and deuterium. 
0161 In some embodiments, the compounds, or salts 
thereof, are substantially isolated. Partial separation can 
include, for example, a composition enriched in the com 
pound described herein. Substantial separation can include 
compositions containing at least about 50%, at least about 
60%, at least about 70%, at least about 80%, at least about 
90%, at least about 95%, at least about 97%, or at least about 
99% by weight of the compound, or salt thereof. Methods 
for isolating compounds and their salts are routine in the art. 
0162 Although the disclosed compounds are suitable, 
other functional groups can be incorporated into the com 
pound with an expectation of similar results. In particular, 
thioamides and thioesters are anticipated to have very simi 
lar properties. The distance between aromatic rings can 
impact the geometrical pattern of the compound and this 
distance can be altered by incorporating aliphatic chains of 
varying length, which can be optionally Substituted or can 
comprise an amino acid, a dicarboxylic acid or a diamine. 
The distance between and the relative orientation of mono 
mers within the compounds can also be altered by replacing 
the amide bond with a Surrogate having additional atoms. 
Thus, replacing a carbonyl group with a dicarbonyl alters the 
distance between the monomers and the propensity of dicar 
bonyl unit to adopt an anti arrangement of the two carbonyl 
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moiety and alter the periodicity of the compound. Pyrom 
ellitic anhydride represents still another alternative to simple 
amide linkages which can alter the conformation and physi 
cal properties of the compound. Modern methods of solid 
phase organic chemistry (E. Atherton and R. C. Sheppard, 
Solid Phase Peptide Synthesis A Practical Approach IRL 
Press Oxford 1989) now allow the synthesis of homodis 
perse compounds with molecular weights approaching 5,000 
Daltons. Other substitution patterns are equally effective. 

0163 The compounds also include derivatives referred to 
as prodrugs, which can be prepared by modifying functional 
groups present in the compounds in Such a way that the 
modifications are cleaved, either in routine manipulation or 
in Vivo, to the parent compounds. Examples of prodrugs 
include compounds as described herein that contain one or 
more molecular moieties appended to a hydroxyl, amino, 
Sulfhydryl, or carboxyl group of the compound, and that 
when administered to a patient, cleaves in vivo to form the 
free hydroxyl, amino, Sulfhydryl, or carboxyl group, respec 
tively. Examples of prodrugs include, but are not limited to, 
acetate, formate and benzoate derivatives of alcohol and 
amine functional groups in the compounds described herein. 
Preparation and use of prodrugs is discussed in T. Higuchi 
et al., “Pro-drugs as Novel Delivery Systems.” Vol. 14 of 
A.C.S. Symposium Series, and in Bioreversible Carriers in 
Drug Design, ed. Edward B. Roche, American Pharmaceu 
tical Association and Pergamon Press, 1987, both of which 
are incorporated herein by reference in their entireties. 

(0164 
ing amphiphilic conformations that allow for the segregation 
of polar and nonpolar regions of the molecule into different 
spatial regions and provide the basic for a number of uses. 

(0165 
form N-oxides. A reference herein to a compound that 
contains an amine function also includes the N-oxide. Where 

a compound contains several amine functions, one or more 
than one nitrogen atom can be oxidized to form an N-oxide. 
Examples of N-oxides include N-oxides of a tertiary amine 
or a nitrogen atom of a nitrogen-containing heterocycle. 
N-Oxides can be formed by treatment of the corresponding 
amine with an oxidizing agent Such as hydrogen peroxide or 
a per-acid (e.g., a peroxycarboxylic acid) (see, Advanced 
Organic Chemistry, by Jerry March, 4th Edition, Wiley 
InterScience). 
0166 The structures depicted herein may omit one or 
more necessary hydrogen atoms to complete the appropriate 
Valency. Thus, in some instances a carbon atom or nitrogen 
atom, for example, may appear to have an open Valency (i.e., 
a carbon atom with only two bonds showing would implic 
itly also be bonded to two hydrogen atoms; in addition, a 
nitrogen atom with a single bond depicted would implicitly 
also be bonded to two hydrogenatoms). For example, “ N” 
would be considered by one skilled in the art to be " NH.” 
Thus, in any structure depicted herein wherein a valency is 
open, one or more hydrogen atoms is implicit, and is only 
omitted for brevity. 

Some of the compounds may be capable of adopt 

Compounds containing an amine function can also 
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0173. In some embodiments, each X is S. 
(0174. In any of the above embodiments, each R' is, 
independently, —CH, -(CH2), NH, -(CH2), NH 
C(=NH)NH, or -(CH), NH C(=O) R, where 
each n is, independently, 1 or 2, and each R is, indepen 
dently, H or methyl; or each R' is, independently, —CH, 
—(CH), NH, —(CH), NH C(=NH)NH, or 
—(CH), NH C(=O) R', where each n is 2 and each 
R" is H; or each R' is, independently, —CH, -(CH), 
NH or —(CH), NH CO NH)NH2, where each n is 2: 
or each R' is —CH,-(CH2), NH, or —(CH), NH 
C(=NH)NH, where each n is 2; or each R" is —CH or 
—(CH2), NH where each n is 2. 
(0175. In any of the above embodiments, each R is, 
independently, H, Br, F, Cl, —CF, or —C(CH); or each 
R’ is, independently, Br, F, Cl, -CF, or C(CH); or 
each R is CF. 
(0176). In any of the above embodiments, each V is Hand 
each V' is, independently, N C(=O) R, where each 
R is, independently, —(CH), NH, or —(CH), NH 
C(=NH)NH2, where each n is, independently, 1 to 4; or 
each V is Hand each V' is, independently, N–C(=O)— 
R, where each R is, independently, —(CH), NH or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 or 2; or each V is Hand each V' is, indpendently, 
—N C(=O) R, where each R is, independently, 

(CH), NH, or —(CH), NH C(=NH)NH, where 
each n is 2; or each V is Hand each V is N–C(=O)— 
R, where each R is —(CH), NH, or -(CH), NH 
C(=NH)NH, where n is 2. 
(0177. In any of the above embodiments, each V' is Hand 
each V is, independently, -S R, where R is, indepen 
dently, —(CH), NH, or —(CH), NH C(=NH)NH, 
where each n is, independently, 1 to 4; or each V' is Hand 
each V is, independently, —S R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(=NH)NH2, where each n is 1 or 2; or each V' is Hand each 
V is, independently, —S R, where each R is, indepen 
dently, —(CH), NH or —(CH), NH CO NH)NH2, 
where each n is 2; or each V is H and each V is S R. 
where each R is —(CH), NH, or -(CH2), NH C 
(—NH)NH, where each n is 2: or each V is Hand each V’ 
is S R, where each R is —(CH), NH, where each in 
is 2. 

(0178. In any of the above embodiments, each R is H. 
—S (CH), NH, or - S -(CH), NH C(=NH) 
NH, where each m is, independently, 1 to 4; or each R is 
H. —S (CH), NH, or - S -(CH), NH C(=NH) 
NH, where each m is, independently, 1 or 2; or each R is 
H or —S (CH), NH C(=NH)NH, where each mis, 
independently, 1 or 2; or each R is H or - S -(CH2), 
NH-C(=NH)NH, where each m is 2. 
(0179. In some embodiments, each X is S; each R' is, 
independently, —(CH), NH or —(CH), NH-C 
(=NH)NH2, where each n is, independently, 1 to 4: each R 
is, independently, halo, —CF, or -C(CH4); and each V' 
is Hand each V is, independently, S R, where each R 
is, independently, —(CH), NH, where each n is, inde 
pendently, 1 to 4. 
0180. In some embodiments, each X is S; each R' is, 
independently, —(CH2), NH, where each n is, indepen 
dently, 1 or 2; each R is, independently, —CF or —C(CH) 
s; and each V is Hand each V is, independently, S R. 
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where each R is, independently, -(CH2), NH, where 
each n is, independently, 1 or 2. 

(0181. In some embodiments, each X is S; each R' is 
—(CH), NH, where each n is 1 or 2; each R is, 
independently, —CF, or C(CH); and each V is H and 
each V is —S R, where each R is —(CH), NH, 
where each n is 1 or 2. 

(0182. In some embodiments, each X is O or S; each R' 
is, independently, —(CH), NH, or —(CH), NH-C 
(—NH)NH, or -(CH), NH-C(=O) R', where each 
n is, independently, 1 to 4, and each R is, independently, H 
or methyl; each R is, independently, halo, —CF, or 
—C(CH); and each V is H, and each V' is, independently, 
- N C(=O) R, where each R is, independently, 

(CH), NH or —(CH), NH CO NH)NH2, where 
each n is, independently, 1 to 4. 

(0183. In some embodiments, each X is S; each R' is, 
independently, —(CH), NH C(=O) R', where each 
n is, independently, 1 or 2, and each R is, independently, H 
or methyl; each R is, independently, halo; and each V is H. 
and each V is - N C(=O) R, where each R is 
(CH), NH or —(CH), NH CO NH)NH2, where 

each n is 4. 

(0184. In some embodiments, each X is O or S; each R' 
is, independently, —(CH), NH2 or —(CH), NH-C 
(=NH)NH2, where each n is, independently, 1 to 4: each R 
is, independently, halo, —CF, or -C(CH4); and each V’ 
is H, and each V' is, independently, N C(=O)—R, 
where each R is, independently, —(CH), NH or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 to 4. 

(0185. In some embodiments, each X is O or S; each R' 
is —(CH), NH, or —(CH), NH C(=NH)NH, 
where each n is 1 or 2; each R is halo. —CF, or —C(CH) 
s; and each V is H, and each V' is N C(=O)—R, 
where each R is —(CH), NH, or -(CH2), NH C 
(—NH)NH, where each n is 3 or 4. 
0186. In some embodiments, each X is, independently, S 
or S(=O); each R' is, independently, —(CH), NH, or 
—(CH), NH C(=O) R', where each n is, indepen 
dently, 1 or 2, and each R is, independently, -(CH2) - 
NH, where each p is, independently, 1 or 2; each R is, 
independently, halo or CF; and each V is H. and each V' 
is, independently, N C(=O) R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is, independently, 3 or 4. 

0187. In some embodiments, each X is O or S; each R' 
is —CHs; each R is CF; each V is H and each V is, 
independently, S-R, where each R is, independently, 
(CH), NH or —(CH), NH CO NH)NH2, where 

each n is, independently, 1 to 4; and each R is —S-(CH2) 
NH or —S (CH), NH CO NH)NH2, where 

each m is, independently, 1 or 2. 



US 2016/0287586 A1 Oct. 6, 2016 
14 

0188 In some embodiments, the compound is chosen 
from: 

Compound 100 

r r S N1SN S 

N- N 
O O 

S S 
NH1N1 n-1N NH2, 

F 
F F 

F F F 

l N1SN u? 
H H H H H H 

"N-- N 21 N N~~ N NH2, 
NH O O O O NH 

Compound 102 

r r O N1SN O 
H H H N H H 

"N-N-n-r N 2 H N~" 
NH O O O O NH 
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F F 
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NH NH 
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-continued 

Compound 104 

S 1s S 
H H H H H H 
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-continued 
Compound 108 
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-continued 
Compound 112 
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or a pharmaceutically acceptable salt thereof. 

0189 In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0190. The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0191 The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula I: 

(I) 

R5 

R! 1. R1 Yx N1 NN x1 
H H 

V. N 21 N Vl 

O O 
V2 V2 

R2 R2 
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wherein: 

(0192 each X is, independently, O, S, or S(=O); 
(0193 each R' is, independently, —CH, -(CH), 
NH, —(CH), NH C(=NH)NH, or —(CH), NH 
C(=O) R', where each n is, independently, 1 to 4, and 
each R" is, independently, H, -C-C-alkyl, or -(CH2) - 
NH, where each p is, independently, 1 or 2: 
(0194 each R is, independently, H, halo, —CF, or 
—C(CH), 
(0195 each V is H, and each V' is, independently, 
—N C(=O) R, where each R is, independently, 

(CH), NH, or —(CH), NH C(=NH)NH, where 
each n is, independently, 1 to 4; or each V' is Hand each V’ 
is, independently, —S R, where each R is, indepen 
dently, —(CH), NH or —(CH), NH CO NH)NH2, 
where each n is, independently, 1 to 4; and 
(0196) each R is H, -S (CH), NH, -S (CH) 

NH CO NH)NH2. —O—(CH), NH, or —O— 
(CH), NH CO NH)NH2, where each m is, indepen 
dently, 1 to 4: 
or a pharmaceutically acceptable salt thereof. 
0197) 
(0198 In any of the above embodiments, each R' is, 
independently, —CH, -(CH2), NH, -(CH2), NH 
C(=NH)NH, or -(CH), NH C(=O) R, where 
each n, is independently, 1 or 2, and each R is, indepen 
dently, H or methyl; or each R' is, independently, —CH, 
—(CH), NH, —(CH), NH CO NH)NH, or 
—(CH), NH C(=O) R', where each n is 2 and each 
R" is H; or each R' is, independently, —CH, —(CH), 
NH or —(CH), NH CO NH)NH2, where each n is 2: 
or each R" is —CH, —(CH), NH, or —(CH), NH 
C(=NH)NH2, where each n is 2; or each R" is —CH or 
—(CH), NH where each n is 2. 
(0199. In any of the above embodiments, each R is, 
independently, H, Br, F, Cl, —CF, or —C(CH); or each 
R’ is, independently, Br, F, Cl, -CF, or C(CH); or 
each R is CF. 
(0200. In any of the above embodiments, each V is Hand 
each V' is, independently, N C(=O) R, where each 
R is, independently, —(CH), NH, or —(CH), NH 
C(=NH)NH2, where each n is, independently, 1 to 4; or 
each V is Hand each V' is, independently, N C(=O)— 
R, where each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 or 2; or each V is Hand each V' is, independently, 
—N C(=O) R, where each R is, independently, 

(CH), NH, or —(CH), NH C(=NH)NH, where 
each n is 2; or each V is Hand each V is N–C(=O)— 
R, where each R is —(CH), NH, or —(CH), NH 

In some embodiments, each X is S. 
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NH C(=NH)NH, where each n is 2: or each V' is H 
and each V is S-R, where each R is —(CH), NH. 
where each n is 2. 
(0202) In any of the above embodiments, each R is H. 
—S—(CH), NH, or —S (CH), NH CO NH) 
NH, where each m is, independently, 1 to 4; or each R is 
H. —S (CH), NH, or —S (CH), NH CO NH) 
NH, where each m is, independently, 1 or 2; or each R is 
H or —S (CH), NH C(=NH)NH, where each mis, 
independently, 1 or 2; or each R is H or - S -(CH2), 
NH C(=NH)NH, where each m is 2. 
(0203. In some embodiments, each X is S; each R' is, 
independently, —(CH), NH or —(CH), NH-C 
(=NH)NH, where each n is, independently, 1 to 4: each R 
is, independently, halo, —CFs, or -C(CH4), and each V' 
is Hand each V is, independently, S-R, where each R 
is, independently, —(CH2), NH, where each n is, inde 
pendently, 1 to 4. 
0204. In some embodiments, each X is S; each R" is, 
independently, —(CH2), NH, where each n is, indepen 
dently, 1 or 2; each R is, independently, —CF, or—C(CH) 
s; and each V is Hand each V is, independently, S R. 
where each R is, independently, —(CH), NH, where 
each n is, independently, 1 or 2. 
(0205. In some embodiments, each X is S; each R' is 
—(CH), NH, where each n is 1 or 2; each R is, 
independently, —CF, or C(CH4); and each V is H and 
each V is —S R, where each R is —(CH), NH, 
where each n is 1 or 2. 
(0206. In some embodiments, each X is O or S; each R' 
is, independently, —(CH), NH, or —(CH), NH-C 
(—NH)NH, or -(CH), NH-C(=O) R', where each 
n is, independently, 1 to 4, and each R is, independently, H 
or methyl; each R is, independently, halo, —CFs, or 
—C(CH); and each V is H, and each V' is, independently, 
- N C(=O) R, where each R is, independently, 

(CH), NH or —(CH), NH CO NH)NH2, where 
each n is, independently, 1 to 4. 
0207. In some embodiments, each X is S; each R' is, 
independently, —(CH), NH COO) R', where each 
n is, independently, 1 or 2, and each R is, independently, H 
or methyl; each R is, independently, halo; and each V is H. 
and each V is - N C(=O) R, where each R is 
(CH), NH or —(CH), NH CO NH)NH2, where 

each n is 4. 

(0208. In some embodiments, each X is O or S; each R' 
is, independently, —(CH), NH2 or —(CH), NH-C 
(=NH)NH, where each n is, independently, 1 to 4: each R 
is, independently, halo, —CFs, or -C(CH4), and each Vf 
is H, and each V' is, independently, N C(=O)—R, 
where each R is, independently, -(CH2), NH, or 

C(—NH)NH, where n is 2. 
0201 In any of the above embodiments, each V' is Hand 
each V is, independently, S R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is, independently, 1 to 4; or each 
V is Hand each V is, independently, S-R, where each 

(CH), NH CO NH)NH, where each n is, indepen 
dently, 1 to 4. 
(0209. In some embodiments, each X is O or S; each R' 
is —(CH), NH, or —(CH), NH C(=NH)NH, 
where each n is 1 or 2; each R is halo, —CF, or —C(CH4) 
s; and each V is H, and each V' is N C(=O)—R, 
where each R is —(CH), NH or —(CH), NH C 

R is, independently, —(CH), NH, or -(CH2), NH 
C(=NH)NH, where each n is 1 or 2; or each V is H and 
each V is, independently, S R, where each R is, 

(—NH)NH, where each n is 3 or 4. 
0210. In some embodiments, each X is, independently, S 
or S(=O); each R' is, independently, —(CH), NH, or 

independently, —(CH), NH or (CH), NH C 
(—NH)NH, where each n is 2: or each V is Hand each V’ 
is S-R, where each R is —(CH), NH, or —(CH.) 

(CH), NH C(=O) R', where each n is, indepen 
dently, 1 or 2, and each R is, independently, -(CH2) - 
NH, where each p is, independently, 1 or 2; each R is, 
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independently, halo or CF; and each V is H, and each V' 
is, independently, N C(=O) R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is, independently, 3 or 4. 
0211. In some embodiments, each X is O or S; each R' 
is —CH; each R is CF; each V is H and each V is, 
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independently, S R, where each R is, independently, 
(CH), NH or —(CH), NH CO NH)NH2, where 

each n is, independently, 1 to 4; and each R is —S-(CH2) 
NH or —S (CH), NH CO NH)NH2, where 

each m is, independently, 1 or 2. 
0212. In some embodiments, the compound is chosen 
from: 
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-continued 

Compound 104 

S N1SN S 
H H H H H H 

"N-n- N 21 N N~~ N NH2, 
NH O O O O NH 

Br Br 

Compound 105 
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F 
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-continued 
Compound 108 

s HNN NH2 
? NH 

S N1SN S 
H H H H 

"N-- N 2 N N~~ NH2, 
O O O O 

Br Br 

Compound 109 

NH2 NH HNN NH2 
H 

H H H H 

N-- N 2 N N~~ NH2, 
O O 

F 

Compound 110 

Compound 111 
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-continued 

O 

HN NH Os ? 
S 

O 
Os HN Y 1s sy n 

H H H H 

N-- N 2 N N NH 
O O O O 

Br Br 

NH2 

HN 

Compound 112 

NH2 

NH, 

Compound 113 

NH2 

D N1s C 
H H H H H H 

"N-N-n-r N 2 N N~~ and 
NH O O O O NH 

F F F F 

F F 

HN 

n NH2 
"N-Ns 

Compound 183 

No N 1. o1 

N-- N 21 N 

N'- O O ~- NH, S S Y 
NH2 NH2 

F F F F 
F F 

or a pharmaceutically acceptable salt thereof. 
0213. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
I: 

(I) 

R5 

RN R1 X N1 NN x1 
H H 

V. N 2 N Vl 

O O 
V2 V2 

R2 R2 

wherein: 

0214 each X is, independently, O, S, or S(=O); 
(0215 each R' is, independently, —CH, -(CH2), 
NH, —(CH), NH C(=NH)NH, or —(CH), NH 
C(=O) R', where each n is, independently, 1 to 4, and 
each R" is, independently, H, -C-C-alkyl, or -(CH2) - 
NH, where each p is, independently, 1 or 2: 
(0216) each R is, independently, H, halo, —CF, or 
—C(CH), 
(0217 each V is H, and each V' is, independently, 
- N C(=O) R, where each R is, independently, 

(CH), NH, or —(CH), NH C(=NH)NH, where 
each n is, independently, 1 to 4; or each V' is Hand each V’ 
is, independently, S-R, where each R is, indepen 
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dently, —(CH), NH or —(CH), NH CO NH)NH2, 
where each n is, independently, 1 to 4; and 
0218 each R is H, -S (CH), NH, -S (CH.) 
NH CO NH)NH2. —O—(CH), NH, or —O— 

(CH), NH CO NH)NH2, where each m is, indepen 
dently, 1 to 4: 
or a pharmaceutically acceptable salt thereof. 
0219. In some embodiments, each X is S. 
0220. In any of the above embodiments, each R' is, 
independently, —CH, -(CH2), NH, -(CH2), NH 
C(=NH)NH, or -(CH), NH C(=O) R, where 
each n is, independently, 1 or 2, and each R is, indepen 
dently, H or methyl; or each R' is, independently, —CH, 
—(CH), NH, —(CH), NH CO NH)NH, or 
—(CH), NH C(=O) R', where each n is 2 and each 
R" is H; or each R' is, independently, —CH, —(CH), 
NH or —(CH), NH CO NH)NH2, where each n is 2: 
or each R" is —CH, —(CH), NH, or —(CH), NH 
C(=NH)NH2, where each n is 2; or each R" is —CH or 
—(CH), NH where each n is 2. 
0221) In any of the above embodiments, each R is, 
independently, H, Br, F, Cl, —CF, or —C(CH); or each 
R’ is, independently, Br, F, Cl, —CF, or C(CH); or 
each R is CF. 
0222. In any of the above embodiments, each V is Hand 
each V' is, independently, N C(=) R, where each R 
is, independently, —(CH), NH2 or —(CH), NH-C 
(—NH)NH, where each n is, independently, 1 to 4; or each 
V is H and each V' is, independently, N C(=O)—R. 
where each R is, independently, -(CH2), NH, or 
—(CH), NH C(=NH)NH, where each n is, indepen 
dently, 1 or 2; or each V is Hand each V' is, independently, 
—N C(=O) R, where each R is, independently, 

(CH), NH or —(CH), NH CO NH)NH2, where 
each n is 2; or each V is Hand each V is N–C(=O)— 
R, where each R is —(CH), NH, or —(CH), NH 
C(—NH)NH, where n is 2. 
0223) In any of the above embodiments, each V' is Hand 
each V is, independently, —S R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is, independently, 1 to 4; or each 
V' is Hand each V is, independently, S-R, where each 
R is, independently, —(CH), NH, or -(CH2), NH 
C(=NH)NH, where each n is 1 or 2; or each V' is H and 
each V is, independently, S R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is 2: or each V is Hand each V’ 
is S-R, where each R is —(CH), NH, or —(CH) 

NH-C(=NH)NH, where each n is 2: or each V is H 
and each V is —S R, where each R is —(CH), NH, 
where each n is 2. 

0224. In any of the above embodiments, each R is H. 
—S (CH), NH, or —S (CH), NH CO NH) 
NH, where each m is, independently, 1 to 4; or each R is 
H. —S (CH), NH, or —S (CH), NH CO NH) 
NH, where each m is, independently, 1 or 2; or each R is 
H or —S (CH), NH CO NH)NH2, where each m is, 
independently, 1 or 2; or each R is H or - S -(CH2), 
NH-C(=NH)NH, where each m is 2. 
0225. In some embodiments, each X is S; each R' is, 
independently, —(CH), NH or —(CH), NH-C 
(=NH)NH2, where each n is, independently, 1 to 4: each R 
is, independently, halo, CFs, or C(CH); and each V is H 
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and each V is, independently, S-R, where each R is, 
independently, —(CH), NH, where each n is, indepen 
dently, 1 to 4. 

0226. In some embodiments, each X is S; each R" is, 
independently, —(CH2), NH, where each n is, indepen 
dently, 1 or 2; each R is, independently, —CF, or—C(CH) 
; and each V' is Hand each V is, independently, S R. 
where each R is, independently, -(CH2), NH, where 
each n is, independently, 1 or 2. 
10227. In some embodiments, each X is S; each R' is 
—(CH), NH, where each n is 1 or 2; each R is, 
independently, —CF, or C(CH); and each V is H and 
each V is S-R, where each R is —(CH), NH, 
where each n is 1 or 2. 

(0228. In some embodiments, each X is O or S; each R' 
is, independently, —(CH), NH, or —(CH), NH-C 
(—NH)NH, or -(CH), NH C(=O) R, where each 
n is, independently, 1 to 4, and each R is, independently, H 
or methyl; each R is, independently, halo, —CF, or 
—C(CH); and each V is H, and each V' is, independently, 
- N C(=O) R, where each R is, independently, 

(CH), NH or —(CH), NH CO NH)NH2, where 
each n is, independently, 1 to 4. 
10229. In some embodiments, each X is S; each R' is, 
independently, —(CH), NH COO) R', where each 
n is, independently, 1 or 2, and each R is, independently, H 
or methyl; each R is, independently, halo; and each V is H. 
and each V is - N C(=O) R, where each R is 
(CH), NH or —(CH), NH CO NH)NH2, where 

each n is 4. 

0230. In some embodiments, each X is O or S; each R' 
is, independently, —(CH), NH or —(CH), NH-C 
(=NH)NH2, where each n is, independently, 1 to 4: each R 
is, independently, halo, —CF, or -C(CH4); and each V’ 
is H, and each V' is, independently, N C(=O)—R, 
where each R is, independently, -(CH2), NH, or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 to 4. 
0231. In some embodiments, each X is O or S; each R' 
is —(CH), NH or —(CH), NH CO NH)NH2, 
where each n is 1 or 2; each R is halo. —CF, or —C(CH) 
s; and each V is H, and each V' is N C(=O)—R, 
where each R is —(CH), NH, or —(CH), NH C 
(—NH)NH, where each n is 3 or 4. 
0232. In some embodiments, each X is, independently, S 
or S(=O); each R' is, independently, —(CH), NH, or 
—(CH), NH CO=O) R, where each n is, indepen 
dently, 1 or 2, and each R is, independently, -(CH2) - 
NH, where each p is, independently, 1 or 2; each R is, 
independently, halo or CF; and each V is H. and each V' 
is, independently, N C(=O) R, where each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where each n is, independently, 3 or 4. 
0233. In some embodiments, each X is O or S; each R' 
is —CHs; each R is CF; each V is H and each V is, 
independently, S-R, where each R is, independently, 
(CH), NH or —(CH), NH CO NH)NH2, where 

each n is, independently, 1 to 4; and each R is —S-(CH2) 
NH or —S (CH), NH CO NH)NH2, where 

each m is, independently, 1 or 2. 
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-continued 

HN 

Compound 113 

NH2 

D N1s C 
H H H H H H 

"N-N-n-r N 21 N N~" and 
NH O O O O NH 

F F F F 

F F 

HN 

n NH2 
"N-N 

No 1s, 

N N 21 

HN O O N n-1Ns 
F F 

F 

or a pharmaceutically acceptable salt thereof. 
0235. The present disclosure also provides compounds of 
Formula II: 

(II) 
R. H O 

R 

N R 
O 

O 

R11 iii. 

wherein: 

0236 R is H: 
0237 R is NH; 
0238) R' is, independently, —(CH) R' where R is 
chosen from hydrogen, —C-C alkyl, -C-C branched 
alkyl, -C-Cscycloalkyl, phenyl optionally substituted with 
one ore more —C-Calkyl groups, —C-Calkoxy groups, 
or halo groups, and heteroaryl optionally Substituted with 
one or more —C-C alkyl groups, —C-Calkoxy groups, 
or halo groups; 

Compound 183 

o1 

NH 

s1S-1 Y s 
NH2 

F 
F 

0239 each R is, independently, hydroxyethoxymethyl, 
methoxyethoxymethyl, polyoxyethylene, or -(CH2), V 
where q is from 1 to 5, and each V is, independently, chosen 
from amino, hydroxyl, -C-Calkylurea, —C- 
Calkylamino. —C-C dialkylamino, —NH(CH)NH2, 
—N(CH2CHNH2), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine, phenyl 
optionally Substituted with an amino. —C-Calkylamino, 
or —C-C dialkylamino, and lower acylamino optionally 
Substituted with one or more amino, lower alkylamino, or 
lower dialkylamino, where the alkylene chain is optionally 
Substituted with an amino or hydroxyl group; and 
0240 m is 2 to at least about 30: 
or a pharmaceutically acceptable salt thereof. 

0241. In some embodiments, each R'' is, independently, 
—(CH) R' where R is chosen from hydrogen, —C- 
Calkyl, -C-C-branched alkyl, and —C-Cscycloalkyl; 
or each R' is, independently, -(CH) R' where R is 
chosen from hydrogen, —C-C alkyl, -C-C-branched 
alkyl, and —Cs-Cscycloalkyl; or each R' is, independently, 
—(CH) R' where R is chosen from hydrogen or—C- 
Calkyl; or each R' is chosen from methyl, ethyl, n-propyl. 
iso-propyl. n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 
iso-pentyl, sec-pentyl, and benzyl. 
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0242. In any of the above embodiments, each R is, 
independently, -(CH2) V where q is from 1 to 5, and 
each V is, independently, chosen from amino, hydroxyl, 
—C-Calkylamino, —C-Cadialkylamino, —C- 
Calkylurea, NH(CH), NH, N(CHCH-NH), ami 
dine, guanidine, semicarbazone, imidazole, piperidine, pip 
erazine, 4-alkylpiperazine; or each R is, independently, 
-(CH2) V where q is from 1 to 4, and each V is, 
independently, chosen from amino, hydroxyl. —C- 
Calkylamino, —C-Cadialkylamino. —C-Calkylurea, 
—NH(CH), NH, N(CHCH-NH), amidine, and 
guanidine; or each Ro is, independently, -(CH2), V 
where q is from 1 to 4, and each V is, independently, chosen 
from amino. —C-Calkylamino. —C-Cadialkylamino, 
—C-Calkylurea, amidine, and guanidine; or or each Ro is, 
independently, -(CH2) V where q is from 1 to 4, and 
each V is, independently, chosen from amino, amidine, 
—C-Calkylurea, and guanidine. 
0243 In any of the above embodiments, m is 2 to at least 
about 20; or m is 2 to at least about 10; or m is 2 to at least 
about 8; or m is 3 to at least about 6; or m is 4 to at least 
about 5; or m is 5. 
0244. In some embodiments, R is H. R. is NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen, —C-Calkyl, -C-C-branched alkyl, and 
—C-Cscycloalkyl, each Ro is, independently, —(CH2) 

V where q is from 1 to 5, and each V is, independently, 
chosen from amino, hydroxyl, -C-Calkylamino. —C- 
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Cedialkylamino. —C-Calkylurea, —NH(CH2)NH2, 
—N(CHCH-NH), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine; and m 
is 2 to at least about 20. 

0245. In some embodiments, R is H; R is —NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen, —C-C alkyl, -C-C-branched alkyl, and 
—C-Cscycloalkyl, each Ro is, independently, —(CH2) 

V where q is from 1 to 4, and each V is, independently, 
chosen from amino, hydroxyl. —C-Calkylamino. —C- 
Cedialkylamino, NH(CH)NH2. —N(CH2CH-NH), 
amidine. —C-Calkylurea, and guanidine; and m is 2 to at 
least about 10. 

0246. In some embodiments, R is H. R. is NH; each 
R' is, independently, —(CH) R' where R is chosen 
from hydrogen or —C-C alkyl; each Ro is, independently, 
-(CH2) V where q is from 1 to 4, and each V is, 
independently, chosen from amino, —C-Calkylamino, 
—C-Cadialkylamino, amidine, and —C-Calkylurea, 
guanidine; and m is 3 to at least about 6. 
0247. In some embodiments, R is H; R is —NH; each 
R' is chosen from methyl, ethyl, n-propyl, iso-propyl, 
n-butyl iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, 
sec-pentyl, and benzyl; each R is, independently, —(CH) 

V where q is from 1 to 4, and each V is independently, 
chosen from amino, amidine. —C-Calkylurea, and guani 
dine; and m is 4 to 5. 
0248. In some embodiments, the compound is chosen 
from: 

Compound 114 

NH2 NH2 NH2 NH2 NH2 

O O O O O 
H H H H H 
N N N N N 

HN N N N N NH2, and 
H H H H 

O O O O O 

Compound 115 

INN INN 
HN HN 

ls l O 
H H 

a N a N 
N 1. N ~ NH2: H H 

O O 
O O O 

or a pharmaceutically acceptable salt thereof. 
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0249. In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0250. The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0251. The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula II: 

R. H O 
H 

R N 
N 
H R 

O 
O 

n 
R iii. 

(II) 

wherein. 

0252 R is H; 
0253 R is NH; 
0254 each R'' is, independently, —(CH) R' where 
R" is chosen from hydrogen, —C-C alkyl, -C- 
Cabranched alkyl, -C-Cscycloalkyl, phenyl optionally 
Substituted with one or more —C-C alkyl groups, —C- 
Calkoxy groups, or halo groups, and heteroaryl optionally 
Substituted with one or more —C-Calkyl groups, —C- 
Calkoxy groups, or halo groups; 
0255 each R is, independently, hydroxyethoxymethyl, 
methoxyethoxymethyl, polyoxyethylene, or -(CH2), V 
where q is from 1 to 5, and each V is, independently, chosen 
from amino, hydroxyl, -C-Calkylurea, —C- 
Calkylamino. —C-C dialkylamino. —NH(CH)NH2, 
—N(CHCH-NH), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine, phenyl 
optionally Substituted with an amino. —C-Calkylamino, 
or —C-Cadialkylamino, and lower acylamino optionally 
Substituted with one or more amino, lower alkylamino, or 
lower dialkylamino, where the alkylene chain is optionally 
Substituted with an amino or hydroxyl group; and 
0256 
or a pharmaceutically acceptable salt thereof. 
(0257. In some embodiments, each R'' is, independently, 
-(CH2) R' where R is chosen from hydrogen, —C- 
Calkyl, -C-C branched alkyl, and —C-Cacycloalkyl: 
or each R' is, independently, —(CH) R' where R is 
chosen from hydrogen, —C-C alkyl, -C-C branched 
alkyl, and —Cs-Cscycloalkyl; or each R'' is, independently, 
-(CH2)2 R' where R is chosen from hydrogen or—C- 
Calkyl; or each R' is chosen from methyl, ethyl, n-propyl. 
iso-propyl. n-butyl iso-butyl, sec-butyl, tert-butyl, n-pentyl, 
iso-pentyl, sec-pentyl, and benzyl. 
0258. In any of the above embodiments, each R is, 
independently, -(CH2) V where q is from 1 to 5, and 

m is 2 to at least about 30; 
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each V is, independently, chosen from amino, hydroxyl, 
—C-Calkylamino, —C-Cadialkylamino, —C- 
Calkylurea, NH(CH), NH, N(CHCH-NH), ami 
dine, guanidine, semicarbazone, imidazole, piperidine, pip 
erazine, 4-alkylpiperazine; or each Ro is, independently, 
-(CH2) V where q is from 1 to 4, and each V is, 
independently, chosen from amino, hydroxyl. —C- 
Calkylamino, —C-Cadialkylamino. —C-C2-alkylurea, 
—NH(CH2)NH2. - N(CHCH-NH), amidine, and 
guanidine; or each Ro is, independently, -(CH2), V 
where q is from 1 to 4, and each V is, independently, chosen 
from amino. —C-Calkylamino. —C-Cadialkylamino, 
—C-Calkylurea, amidine, and guanidine; or or each R is. 
independently, -(CH2) V where q is from 1 to 4, and 
each V is, independently, chosen from amino, amidine, 
—C-Calkylurea, and guanidine. 

0259 
about 20; or m is 2 to at least about 10; or m is 2 to at least 
about 8; or m is 3 to at least about 6; or m is 4 to at least 

In any of the above embodiments, m is 2 to at least 

about 5; or m is 5. 

0260. In some embodiments, R is H; R is —NH; each 
R' is, independently, —(CH) R' where R is chosen 
from hydrogen, —C-C alkyl, -C-C-branched alkyl, and 
—C-Cacycloalkyl; each R is, independently, —(CH) 

V where q is from 1 to 5, and each V is, independently, 
chosen from amino, hydroxyl. —C-Calkylamino. —C- 
Cedialkylamino. —C-Calkylurea, —NH(CH)NH2, 
—N(CH2CHNH2), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine; and m 
is 2 to at least about 20. 

0261) In some embodiments, R is H. R. is NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen, —C-C alkyl, -C-C-branched alkyl, and 
—C-Cscycloalkyl, each Ro is, independently, —(CH2) 

V where q is from 1 to 4, and each V is, independently, 
chosen from amino, hydroxyl. —C-Calkylamino. —C- 
Cdialkylamino, NH(CH), NH, N(CHCH-NH). 
amidine. —C-C-alkylurea, and guanidine; and m is 2 to at 
least about 10. 

0262. In some embodiments, R is H. R. is NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen or —C-C alkyl; each Ro is, independently, 
-(CH2) V where q is from 1 to 4, and each V is, 
independently, chosen from amino, —C-Calkylamino, 
—C-Cadialkylamino, and —C-Calkylurea, 
guanidine; and m is 3 to at least about 6. 

0263. In some embodiments, R is H; R is —NH; each 
R' is chosen from methyl, ethyl, n-propyl, iso-propyl, 
n-butyl iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, 
sec-pentyl, and benzyl; each R is, independently, —(CH) 

V where q is from 1 to 4, and each V is, independently, 
chosen from amino, amidine. —C-Calkylurea, and guani 
dine; and m is 4 to 5. 

amidine, 
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0264 
from: 

NH2 NH2 NH2 

O O 
H H H 
N N N 

HN N N 
H H 

O O O 

NH 

In some embodiments, the compound is chosen 

n n n 
HN HN HN 

l 
E H 

N 

HN1 
O 

or a pharmaceutically acceptable salt thereof. 
0265. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
II: 

(II) 
Ro H O 

N 
H R 

O 2 

O 

R11 

wherein: 

0266 R is H: 
0267 R is NH; 
0268 each R' is, independently, -(CH) R' where 
R" is chosen from hydrogen, —C-C alkyl, -C- 
Cabranched alkyl, -C-Cscycloalkyl, phenyl optionally 
Substituted with one or more —C-C alkyl groups, —C- 
Calkoxy groups, or halo groups, and heteroaryl optionally 
Substituted with one or more —C-C alkyl groups, —C- 
Calkoxy groups, or halo groups; 
0269 each R is, independently, hydroxyethoxymethyl, 
methoxyethoxymethyl, polyoxyethylene, or -(CH2), V 
where q is from 1 to 5, and each V is, independently, chosen 
from amino, hydroxyl, -C-Calkylurea, —C- 
Calkylamino. —C-C dialkylamino. —NH(CH)NH2, 
—N(CH2CHNH2), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine, phenyl 
optionally Substituted with an amino. —C-Calkylamino, 
or —C-Cadialkylamino, and lower acylamino optionally 
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Compound 114 

NH2 NH2 

O O O 
H H 
N N 

N N NH2, and 
H H 

O O 
O 

Compound 115 

n 
HN HN 

ls O 
H H 
N r N 

N1 N1) NH2: H H 
O O 

O O 

Substituted with one or more amino, lower alkylamino, or 
lower dialkylamino, where the alkylene chain is optionally 
Substituted with an amino or hydroxyl group; and 
0270 m is 2 to at least about 30: 
or a pharmaceutically acceptable salt thereof. 
(0271. In some embodiments, each R'' is, independently, 
-(CH2) R' where R is chosen from hydrogen, —C- 
Calkyl, -C-C-branched alkyl, and —C-Cscycloalkyl; 
or each R' is, independently, —(CH) R' where R is 
chosen from hydrogen, —C-C alkyl, -C-C-branched 
alkyl, and —C-Cacycloalkyl; or each R' is, independently, 
-(CH2)2 R' where R is chosen from hydrogen or—C- 
Calkyl; or each R' is chosen from methyl, ethyl, n-propyl. 
iso-propyl. n-butyl iso-butyl, sec-butyl, tert-butyl, n-pentyl, 
iso-pentyl, sec-pentyl, and benzyl. 
(0272. In any of the above embodiments, each R is, 
independently, -(CH2) V where q is from 1 to 5, and 
each V is, independently, chosen from amino, hydroxyl, 
—C-Calkylamino, —C-Cadialkylamino, —C- 
Calkylurea, NH(CH)NH2. N(CHCH-NH), ami 
dine, guanidine, semicarbazone, imidazole, piperidine, pip 
erazine, 4-alkylpiperazine; or each Ro is, independently, 
-(CH2) V where q is from 1 to 4, and each V is, 
independently, chosen from amino, hydroxyl. —C- 
Calkylamino, —C-Cadialkylamino, —C-Calkylurea, 
—NH(CH), NH, N(CHCH-NH), amidine, and 
guanidine; or each R is, independently, -(CH2), V 
where q is from 1 to 4, and each V is, independently, chosen 
from amino. —C-Calkylamino. —C-Cadialkylamino, 
—C-Calkylurea, amidine, and guanidine; or or each R is. 
independently, -(CH2) V where q is from 1 to 4, and 
each V is, independently, chosen from amino, amidine, 
—C-Calkylurea, and guanidine. 
0273. In any of the above embodiments, m is 2 to at least 
about 20; or m is 2 to at least about 10; or m is 2 to at least 
about 8; or m is 3 to at least about 6; or m is 4 to at least 
about 5; or m is or 5. 



US 2016/0287586 A1 

0274. In some embodiments, R is H; R is —NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen, —C-C alkyl, -C-C-branched alkyl, and 
—C-Cacycloalkyl, each R is, independently, —(CH) 

V where q is from 1 to 5, and each V is, independently, 
chosen from amino, hydroxyl, -C-Calkylamino. —C- 
Cedialkylamino. —C-Calkylurea, -NH(CH2)NH2, 
—N(CH2CHNH2), amidine, guanidine, semicarbazone, 
imidazole, piperidine, piperazine, 4-alkylpiperazine; and m 
is 2 to at least about 20. 
0275. In some embodiments, R is H. R. is NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen, —C-C alkyl, -C-C-branched alkyl, and 
—C-Cscycloalkyl, each Ro is, independently, —(CH2) 

V where q is from 1 to 4, and each V is, independently, 
chosen from amino, hydroxyl, -C-Calkylamino. —C- 
Cedialkylamino, —NH(CH), NH, —N(CH2CH-NH), 
amidine. —C-Calkylurea, and guanidine; and m is 2 to at 
least about 10. 
0276. In some embodiments, R is H; R is —NH; each 
R'' is, independently, —(CH) R' where R is chosen 
from hydrogen or —C-C alkyl; each Ro is, independently, 
-(CH2) V where q is from 1 to 4, and each V is, 
independently, chosen from amino, —C-Calkylamino, 
—C-Cadialkylamino, amidine, and —C-Calkylurea, 
guanidine; and m is 3 to at least about 6. 
0277. In some embodiments, R is H; R is —NH; each 
R'' is chosen from methyl ethyl, n-propyl, iso-propyl. 
n-butyl iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, 
sec-pentyl, and benzyl; each R is, independently, —(CH) 

V where q is from 1 to 4, and each V is, independently, 
chosen from amino, amidine. —C-Calkylurea, and guani 
dine; and m is 4 to 5. 
0278. In some embodiments, the compound is chosen 
from: 

Oct. 6, 2016 

0279. The present disclosure also provides compounds of 
Formula III: 

R X R2 

RSC f / N 
R3 R4 

wherein: 
0280 X is C(R)C(R), C(=O), N(R), O, S, 
S(=O), or S(=O); 
(0281 R7, R, and R are, independently, H, C 
Calkyl, -C-Calkoxy, halo. —OH, -CF, aromatic 
group, -(CH2)NH2, or -(CH2)NHC(=NH)NH2, where 
q is 0 to 4: 

(III) 

0282) R' and R are, independently, H. —C-Csalkyl, 
—C-Csalkoxy, halo. —OH, -haloC-Csalkyl, -CN, or 
—CF; 
(0283 Rand Rare, independently, Hor-carbocycle(R) 
(R): 
(0284 each R and each Rare, independently, H, —C- 
Calkyl, -C-Calkoxy, halo, amino. —OH, -CF, —O— 
(CH), NH, -O-(CH.)NHC(=NH)NH, -S- 
(CH), NH, N(CH2)NH2), S (CH2)NHC 
(=NH)NH, —C(=O)NH(CH.)NH, -(CH.)N(CH.) 
NH2)2, where each p is, independently, 1 to 5, aromatic 
group, heterocycle, or the free base or salt form of—(CH) 

NH, -(CH2), NH-(CH2), NH, or —(CH2)— 
NH C(=NH)NH, where each n is, independently, 1 to 8: 
0285 provided that the compound is not Compound 
116-134; 
or a pharmaceutically acceptable salt thereof. 

Compound 114 

NH2 NH2 NH2 NH2 NH2 

O O O O O 
H H H H H 
N N N N N 

HN N N N N NH2, and 
H H H H 

O O O O O 

or a pharmaceutically acceptable salt thereof. 

Compound 115 
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(0286. In some embodiments, X is N(R), O, S, or 
S(=O); or X is NH, O, S, or N(CH2)NH2, where q 
is 2 or 3; or X is NH, N(CH)NH, or S. 
0287. In any of the above embodiments, R' and Rare, 
independently, H. —C-Calkyl, -C-Calkoxy, halo, 
—OH, -haloC-Calkyl, or CN; or R' and Rare, inde 
pendently, H. —C-Calkyl, -C-Calkoxy, halo, or—OH: 
or R' and Rare, independently, H, -C-C-alkyl, or halo: 
or R' and Rare H. 
(0288. In any of the above embodiments, R and Rare, 
independently, H or -carbocycle(R)(R), where R and R' 
can be positioned anywhere on the carbocycle. In any of the 
above embodiments, R and R are, independently, 

wherein each W, Y, and Z are, independently, C or N, each 
A, D, and Qare, independently, —C(R')C(R'), —C(=O), 
- N(R'), O, or S, and each R', R', and R'' are, inde 
pendently, H. —C-Csalkyl, —C-Calkoxy, halo. —OH, 
—CF, or aromatic group. 
0289. In any of the above embodiments, R and R are, 
independently, 

R5 
Y 

Cl Z 
O 21 R6 

R5 
YS Sry, 

^e" 
wherein each W, Y, and Z are, independently, C or N; or R 
and Rare, independently, 

R5 R5 

N' aS N-4 
Z 2W. O Z Cl R6 

wherein each W, Y, and Z are C, or each Y and Z are C and 
each W is N. 
0290. In any of the above embodiments, each R is, 
independently, H. —C-Calkyl, -C-Calkoxy, halo, 
amino, -OH, -CF, -O-(CH2). NH2. -O-(CH2) 
NHC(=NH)NH, -S-(CH.), NH, -S-(CH.) 
NHC(=NH)NH, —C(=O)NH(CH.)NH, N(CH.) 
NH2)2, -(CH2)N(CH2)NH2)2, where each p is, 
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independently, 1 to 5, or the free base of salt form of 
—(CH), NH, -(CH), NH-(CH), NH, or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 to 8, and each R is, independently, amino, het 
erocycle, O (CH), NH, -O-(CH.)NHC(=NH) 
NH, -S-(CH.), NH, -S-(CH.)NHC(=NH)NH, 
N(CH2)NH2)2, C(=O)NH(CH2)NH2, -(CH2)N 

((CH2)NH2)2, where each p is, independently, 1 to 5, or the 
free base or salt form of—(CH), NH, —(CH), NH 
(CH), NH, or —(CH), NH C(=NH)NH, where 
each n is, independently, 1 to 8; or each R is, independently, 
H. —C-Calkyl, -C-Calkoxy, halo, —OH, -CF, or 
-O-(CH), NH, where each p is, independently, 1 to 5. 
and each Ris, independently, heterocycle, -O-(CH2) - 
NH, where each p is, independently, 1 to 5, or the free base 
or salt form of—(CH), NH, where each n is, indepen 
dently, 1 to 8; or each R is, independently, H, C, -Calkyl, 
halo, -OH, or -O-(CH2). NH2, where each p is, 
independently, 2 or 3, and each R is, independently, het 
erocycle, -O-(CH2). NH2, where each p is, indepen 
dently, 2 or 3, or the free base or salt form of—(CH), 
NH, where each n is, independently, 1 to 4; or each R is, 
independently, H. —C-Calkyl, halo. —OH, or —O— 
(CH), NH, and each R is, independently, 6-membered 
heterocycle. —O—(CH), NH, or the free base or salt 
form of—(CH), NH, where each n is, independently, 1 
to 3; or each R is, independently, H, halo, or -O-(CH.) 

NH, and each R is piperazinyl, -O-(CH), NH, 
or the free base or salt form of—(CH), NH where each 
n is, independently, 1 to 3; or each R is -O-(CH2)4- 
NH, or piperazinyl, and each R is, independently, H. 
—C-Calkyl, -C-Calkoxy, halo. —OH, -CF, or 
-O-(CH2), NH, or each R is piperazinyl or —O— 
(CH), NH; and each R is H. —C-Calkyl, halo. —OH, 
—CF, or —O-(CH2). NH2. 
0291. In some embodiments, X is NH, O, S, S(=O), 
or - N(CH)NH; R and R are H; R and R are, 
independently, 

R6 

NN c N R6 R. or 

wherein: each W, Y, and Z are, independently, C or N; each 
R and each R are, independently, H, heterocycle, —O— 
(CH), NH, where each p is, independently, 1 to 3, or the 
free base or salt form of—(CH), NH, where each n is, 
independently, 1 to 3. 

0292. In some embodiments, X is —NH, O, S, or 
- N(CH)NH; R and Rare H; R and Rare 
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R5 R5 

Z W 
2 O An a R6 

where each Z and Y are C, and each W is N, or each W, Y, 
and Z are C; each R is, independently, H, amino, halo, or 
-O-(CH), NH, C(=O)NH(CH.)NH, N(CH.) 
NH2)2, -(CH2)N(CH2)NH2), where each p is, inde 
pendently, 2 or 3, and each R is piperazinyl, amino, 
-C(=O)NH(CH2)NH2, N(CH2)NH2)2, -(CH2)N 
((CH2)NH2), —O-(CH2), NH, where each p is, inde 
pendently, 2 or 3, or the free base or salt form of—(CH) 

NH, where each n is, independently, 1 to 3; or each R 
is piperazinyl or -O-(CH2). NH2, and each R is, inde 
pendently, H. —C-Calkyl, —C-Calkoxy, halo. —OH, 
—CF, or —O—(CH), NH. 

CC 
Compound 116 

NH2 
Compound 118 

HN NH2 
Compound 120 
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0293. In some embodiments, X is NH, O, S, or 
- N(CH)NH; R and Rare H; R and R are 

Ys R5 Y. R5 

Z W 
2 O Z 2 R6, 

where each Z and Y are C, and each W is N, or each W, Y, 
and Z are C; each R is Hor—O-(CH2), NH, and each 
R is piperazinyl, -O-(CH2), NH, or the free base or 
salt form of —(CH), NH, where each n is, indepen 
dently, 1 to 3; or each R is piperazinyl or -O-(CH), 
NH; and each R is H or —O (CH), NH. 
0294 
from: 

In some embodiments, the compound is chosen 

Compound 117 

HN 

Compound 119 

CC 

) () 
N 

K2 HN 

CC 

H 

Compound 121 
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-continued 
Compound 122 Compound 123 

S 

HN 

HN NH2, 

Compound 124 Compound 125 

S S 

Compoound 126 Compound 127 

NH2 
HN 

Compound 128 Compoound 129 
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-continued 
Compound 130 Compound 131 

N S 

C O s | 
C O HN NH 

HN NH2, 

Compound 132 Compound 133 

NH2 HN 
NH2 NH2, 

Compound 134 
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-continued 
Compound 135 

HN 

N 

O O 

HNU/Y Y-N-Nil, 
O O 

NH2 HN 
Compound 139 Compound 140 

NH2 NH2 NH2 

- NH2 

Compound 141 Compound 142 

H 
N NH2 

Compound 143 

NH2 O 
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-continued 
Compound 144 Compound 145 

NH2 NH2 NH2 

NH2 

O ? O N N 

O O O O O 'N-1N-1 NH2 
O 

NH2 

Compound 146 
NH2 

Compound 147 

r 
2N-1- O O On 1 N-NH2 

O O 

HN NH2 
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-continued 
Compound 148 

N 

H2N-1-N-O 'N-1\- NH2 

O O 

HN NH2 

Compound 149 

HN 
NH2 

Compound 150 Compound 151 

NH2 NH2 
OH OH 

NH2 
N O 

N O 
Compound 152 Compound 153 

HN NH2 

“O 

NH2 
NH2 

N 

Or OO 
CrC 
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-continued 

Compound 154 Compound 155 

NH2 HN 

HN NH2 HN NH2 

Compound 156 

Compound 157 

Compound 158 

HN NH 
2n-1\ 1N1 2 
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-continued 
Compound 159 

HN NH2 

HN NH2 

Compound 160 

Compound 161 

Compound 162 

HN 
NH Y HN NH 

HN NH2 
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-continued 
Compound 163 

NH 

"Ne 
NH 

or a pharmaceutically acceptable salt thereof. 
0295. In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0296. The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0297. The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula III: 

(III) 

Yxs Sx 

(, ) ( ) 
wherein: 

0298 X is C(R7)C(R), C(=O), N(R), O, S, 
S(=O), or S(=O); 
0299 R7, R, and R are, independently, H, C 
Calkyl, -C-Calkoxy, halo. —OH, -CF, aromatic 
group, -(CH2)NH2, or -(CH2)NHC(=NH)NH2, where 
q is 0 to 4: 
0300 R and R are, independently, H. —C-Calkyl, 
—C-Csalkoxy, halo. —OH, -haloC-Csalkyl, —CN, or 
—CF; 
0301 R and R are, independently, H or -carbocycle 
(R)(R): 
0302 each R and R are, independently, H. —C- 
Csalkyl, —C-Calkoxy, halo, amino, -OH, -CF, —O— 
(CH), NH, -O-(CH.)NHC(=NH)NH, -S- 
(CH2). NH2, N(CH2)NH2), S (CH2)NHC 

NH2)2, where each p is, independently, 1 to 5, aromatic 
group, heterocycle, or the free base or salt form of—(CH2) 

NH, -(CH), NH-(CH), NH, or —(CH), 
NH C(=NH)NH2, where each n is, independently, 1 to 8: 
or a pharmaceutically acceptable salt thereof. 
(0303. In some embodiments, X is N(R), O, S, or 
S(=O); or X is NH, O, S, or N(CH2)NH2, where q 
is 2 or 3; or X is NH, N(CH)NH, or S. 
(0304) In any of the above embodiments, R' and Rare, 
independently, H. —C-Calkyl, -C-Calkoxy, halo, 
—OH, -haloC-C alkyl, or CN; or R' and Rare, inde 
pendently, H. —C-Calkyl, -C-Calkoxy, halo, or —OH: 
or R' and Rare, independently, H, -C-C-alkyl, or halo: 
or R' and Rare H. 
(0305. In any of the above embodiments, R and R are, 
independently, H or -carbocycle(R)R), where R and R' 
can be positioned anywhere on the carbocycle. In any of the 
above embodiments, R and Rare, independently, 

R5 R5 
Ys D 

aS YR5 Y s Y 
Y S Z N." N- A 

Z Cl R6 R6 R6 s 
s 

s n N 

O c N R. or R6 

wherein each W, Y, and Z are, independently, C or N, each 
A, D, and Qare, independently, —C(R')C(R'), C(=O), 
- N(R'), O, or S, and each R', R', and R'' are, inde 
pendently, H. —C-Calkyl, -C-Calkoxy, halo. —OH, 
—CF, or aromatic group. 
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0311. In some embodiments, the compound is chosen 
from: 

Compound 116 Compound 117 

Compound 118 Compound 119 

HN NH2 

Compound 120 Compound 121 

Compound 122 Compound 123 

HN 
HN 

HN NH2 
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-continued 

Compound 124 Compound 125 

S S 

SC C. SC OS 
(C) O. (C) C 

NH 

Compound 126 Compound 127 
O. O O 

HN NH 

Compound 128 Compound 129 

Compound 130 Compound 131 
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-continued 
Compound 132 

NH2 HN 

Compound 134 

HN 

SC OS 

NH2 HN 
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Compound 133 

Compound 135 
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-continued 

Compound 139 Compound 140 

NH2 NH2 NH2 

NH2 

N 

N 

Compound 141 Compound 142 

NH2 

H 
N NH2 

NH 
Bra N Br 

Compound 143 
NH2 NH2 

NH2 

O ! O 
1N1a O N O 1n 1\ HN O O NH2 

Compound 144 Compound 145 

H NH2 NH N 

NH2 

? N 
N 

O Croc- NH2 
O 
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-continued 

Compound 146 
NH2 

Compound 147 

2N-1- 'N-1 n- NH2 

HN NH2 

Compound 148 

HN NH2 

Compound 149 Compound 150 

NH2 NH2 
OH OH 

NH2 
N O O 

O N O 
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-continued 
Compound 151 Compound 152 

HN NH2 HN NH2 

O O NH2 

O O 

N OCCC 
O N 

Compound 153 Compound 154 

NH2 HN NH2 HN NH2 

Compound 155 Compound 156 

r 
N 

O N N 

l ? l HN NH2 HN NH2 
HN NH2 HN NH2 

Compound 157 Compound 158 

r O O 

Compound 159 
HN NH2 

NH2 
HN 
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-continued 

N 

NH HN 

in- O O Y- NH2, // Y-Nu H H 

O O 

or a pharmaceutically acceptable salt thereof. 
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Compound 160 

Compound 161 

Compound 162 

Compound 163 
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0312 The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
III: 

(III) 

SS / Sx 
( – ) 
R3 R4 

wherein: 

0313 X is C(R)C(R), C(=O), N(R), O, S, 

0314) R. R. and R are, independently, H. —C- 
Csalkyl, -C-Csalkoxy, halo. —OH, -CF, aromatic 
group, -(CH.)NH, or -(CH.)NHC(=NH)NH, where 
q is 0 to 4: 
0315I R' and R are, independently, H. —C-Calkyl, 
—C-Csalkoxy, halo. —OH, -haloC-Csalkyl, —CN, or 
—CF; 
0316 Rand Rare, independently, Hor-carbocycle(R) 
(R): 
0317 each R and each Rare, independently, H, —C- 
Calkyl, -C-Calkoxy, halo, amino. —OH, -CF, —O— 
(CH), NH, -O-(CH.)NHC(=NH)NH, -S- 
(CH2). NH2, N(CH2)NH2), S (CH2)NHC 
(=NH)NH, —C(=O)NH(CH.)NH, -(CH.)N(CH.) 
NH2)2, where each p is, independently, 1 to 5, aromatic 
group, heterocycle, or the free base or salt form of—(CH) 

NH, -(CH2), NH-(CH2), NH, or —(CH2)— 
NH C(=NH)NH, where each n is, independently, 1 to 8: 
or a pharmaceutically acceptable salt thereof. 
0318. In some embodiments, X is N(R), O, S, or 
S(=O); or X is NH, O, S, or N(CH2)NH2, where q 
is 2 or 3; or X is NH, N(CH), NH, or S. 
0319. In any of the above embodiments, R' and Rare, 
independently, H. —C-Calkyl, -C-Calkoxy, halo, 
—OH, -haloC-C alkyl, or CN; or R' and Rare, inde 
pendently, H. —C-Calkyl, -C-Calkoxy, halo, or—OH: 
or R' and Rare, independently, H, -C-C-alkyl, or halo: 
or R' and Rare H. 

0320. In any of the above embodiments, R and Rare, 
independently, H or -carbocycle(R)(R), where R and R' 
can be positioned anywhere on the carbocycle. In any of the 
above embodiments, R and Rare, independently, 

Ys 
Y S Cl 
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-continued 
NN 

O 21 N 
na R. or R6 s 

wherein each W, Y, and Z are, independently, C or N, each 
A, D, and Qare, independently, —C(R')C(R'), C(=O), 
- N(R'), O, or S, and each R', R', and R'' are, inde 
pendently, H. —C-Calkyl, -C-Calkoxy, halo. —OH, 
—CF, or aromatic group. 
0321. In any of the above embodiments, R and R are, 
independently, 

R5 R5 
Y. 

Y /S N-4 ZN2W Cl 
O 

wherein each W, Y, and Z are, independently, C or N; or R 
and Rare, independently, 

R5 R5 

N' S N-4 
Z W Z Cl 2 O 2 R6 

R6 

wherein each W, Y, and Z are C, or each Y and Z are C and 
each W is N. 
0322. In any of the above embodiments, each R is, 
independently, H. —C-Csalkyl, -C-Csalkoxy, halo, 
amino, -OH, -CF3, -O-(CH2). NH2. -O-(CH2) 
NHC(=NH)NH2, N(CH2)NH2), S (CH), 
NH, -S-(CH.)NHC(=NH)NH, —C(=O)NH(CH.) 
NH, -(CH2)N(CH2)NH2), where each p is, 
independently, 1 to 5, or the free base or salt form of 
—(CH), NH, -(CH), NH-(CH), NH, or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 to 8, and each R is, independently, heterocycle, 
amino, O (CH), NH, - O -(CH2)NHC(=NH) 
NH, -S-(CH.), NH, -S-(CH.)NHC(=NH)NH, 
N(CH.)NH), C(=O)NH(CH.)NH, -(CH.)N 

((CH2)NH2)2, where each p is, independently, 1 to 5, or the 
free base or salt form of—(CH), NH, —(CH), NH 
(CH), NH, or —(CH), NH CO NH)NH2, where 
each n is, independently, 1 to 8; or each R is, independently, 
H. —C-Calkyl, -C-Calkoxy, halo, —OH, -CF, or 
-O-(CH2). NH2, where each p is, independently, 1 to 5. 
and each Ris, independently, heterocycle, -O-(CH2) - 
NH, where each p is, independently, 1 to 5, or the free base 
or salt form of—(CH), NH, where each n is, indepen 
dently, 1 to 8; or each R is, independently, H, C, -Calkyl, 
halo, -OH, or -O-(CH2). NH2, where each p is, 
independently, 2 or 3, and each R is, independently, het 
erocycle, -O-(CH2). NH2, where each p is, indepen 
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dently, 2 or 3, or the free base or salt form of -(CH2) - 
NH, where each n is, independently, 1 to 4; or each R is, 
independently, H. —C-Calkyl, halo, -OH, or -O- 
(CH), NH, and each R is, independently, 6-membered 
heterocycle, -O-(CH), NH, or the free base or salt 
form of -(CH), NH, where each n is, independently, 1 
to 3; or each R is, independently, H, halo, or -O-(CH2) 

NH, and each R is piperazinyl, -O-(CH2). NH2, 
or the free base or salt form of —(CH), NH where each 
n is, independently, 1 to 3; or each R is -O-(CH2)4- 
NH, or piperazinyl, and each R is, independently, H. 
—C-Calkyl, -C-Calkoxy, halo. —OH, -CF, or 
-O-(CH), NH, or each R is piperazinyl or -O- 
(CH), NH.; and each R is H. —C-C alkyl, halo, -OH, 
—CF, or -O-(CH2). NH2. 
0323. In some embodiments, X is NH, O, S, S(=O), 
or N(CH), NH.; R and R are H; R and R are, 
independently, 

R5 R5 

N-4 N-4 N 

Cl Zn2W NR5 
R6, s , or 

R6 

r 
21 

R6 

wherein: each W, Y, and Z are, independently, C or N; each 
R and each Rare, independently, H, heterocycle, -O- 
(CH), NH, where each p is, independently, 1 to 3, or the 
free base or salt form of -(CH2), NH, where each n is, 
independently, 1 to 3. 
0324. In some embodiments, X is NH, O, S, or 
N(CH), NH.; R and Rare H; R and Rare 

Compound 116 
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Y. R5 Y R5 

C Cl O R6, r 
where each Z and Y are C, and each W is N; or each W. Y. 
and Z are C; each R is, independently, H, halo, or amino, 
-O-(CH), NH, C(=O)NH(CH.)NH, N(CH.) 
NH2)2, -(CH2)N(CH2)NH2)2, where each p is, inde 
pendently, 2 or 3, and each R is piperazinyl, amino, 
—C(=O)NH(CH.)NH2, N(CH2)NH2)2, -(CH2)N 
((CH.)NH), -O-(CH2), NH, where each p is, inde 
pendently, 2 or 3, or the free base or salt form of -(CH2) 

NH, where each n is, independently, 1 to 3; or each R 
is piperazinyl or -O-(CH2), NH, and each R is inde 
pendently, H, -C-C-alkyl, -C-Calkoxy, halo. —OH, 
—CF, or -O-(CH2). NH2. 
0325 In some embodiments, X is NH, O, S, or 

- N(CH), NH.; R and Rare H; R and Rare 

R5 R5 

NY, NY C Cl Z 2W O Z 2 R6, 

R6 

where each Z and Y are C, and each W is N; or each W. Y. 
and Z are C; each R is Hor-O-(CH2). NH2, and each 
R is piperazinyl, -O-(CH), NH, or the free base or 
salt form of -(CH2), NH, where each n is, indepen 
dently, 1 to 3; or each R is piperazinyl or -O-(CH) - 
NH; and each R is H or -O-(CH2). NH2. 
0326 
from: 

In some embodiments, the compound is chosen 

Compound 117 
N 

SC O. 
KC O 
HN 

HN 
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-continued 
Compound 118 Compound 119 

(C) O (C O) 
) () 

Compound 120 Compound 121 

O 

HN 

Compound 122 Compound 123 

(C) O SC C 
HN 

HN NH2 

Compound 124 Compound 125 
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-continued 
Compound 126 Compound 127 

O. O O 
V/ 
S S 

HN NH2 
Compound 128 Compound 129 

Compound 130 Compound 131 

Compound 132 Compound 133 

"v in-g NH2 HN 
NH2 NH2 
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-continued 
Compound 134 

Compound 135 

N 

SC OS 
H 

O O 

NH2 HN 
Compound 139 Compound 140 

- NH2 

Compound 141 Compound 142 
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-continued 
Compound 143 

NH2 NH2 

NH2 
O O 

1n 1\ C N C 1N1 
HN O O O O NH2 

Compound 144 Compound 145 

NH2 NH2 NH2 

NH2 

? O N O N 

O O Croc- NH2 
O 

Compound 146 
NH2 

Compound 147 

HN NH2 
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-continued 
Compound 148 

O YNH HN1 O 

HN NH2 

Compound 149 Compound 150 

NH2 NH2 NH2 
OH OH 

NH2 

N O - O 

c N O 
Compound 151 Compound 152 

HN NH2 HN NH2 

l HN ? O O NH2 

O O 

N 

O N O 

Compound 153 Compound 154 

NH2 HN 

NH2 l 
NH2 HN NH2 

c l 
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-continued 
Compound 155 Compound 156 

r 

l l HN NH2 HN NH2 
HN NH2 HN NH2 

Compound 157 Compound 158 

r O O 

Compound 159 
HN NH2 

NH2 
HN 

Compound 160 
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-continued 

Compound 161 

HN OO NH 
2 

Compound 162 

Compound 163 

NH SC OS HN 

O O 

risk y-l 
HN 

or a pharmaceutically acceptable salt thereof. 
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0327. The present disclosure also provides compounds of 
Formula IV 

(IV) 

2^n 

Oro O C N R11 R2 

wherein: 
0328) R' and R are, independently, —C(=NH)NH2, 
—(CH), NH, or —(CH),NC(=NH)NH, where n is 2, 3, 
or 4: 
or a pharmaceutically acceptable salt thereof. 
0329. In some embodiments, R' and R are, indepen 
dently, —C(=NH)NH2. —(CH), NH, or —(CH), NC 
(—NH)NH, where n is 2 or 3. 
0330. In some embodiments, R' and R are, indepen 
dently, —C(=NH)NH2 or —(CH), NH, where n is 2 or 3. 
0331. In some embodiments, the compound is 

Compound 136 

or a pharmaceutically acceptable salt thereof. 
0332. In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0333. The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0334. The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula IV: 

(IV) 
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wherein: 
0335) R' and R are, independently, —C(=NH)NH, 
—(CH), NH, or —(CH),NC(=NH)NH2, where n is 2, 3, 
or 4: 
or a pharmaceutically acceptable salt thereof. 
0336. In some embodiments, R' and R are, indepen 
dently, —C(=NH)NH, -(CH), NH, or —(CH), NC 
(—NH)NH, where n is 2 or 3. 
0337. In some embodiments, R' and R are, indepen 
dently, —C(=NH)NH2 or —(CH), NH, where n is 2 or 3. 
0338. In some embodiments, the compound is: 

Compound 136 

1s N1NN 

C-C 
NH NH 

or a pharmaceutically acceptable salt thereof. 
0339. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
IV: 

(IV) 

~ 
Crc r -> 

R11 Nu N-- 
wherein: 
(0340 R and R are, independently, —C(=NH)NH2, 
—(CH), NH, or —(CH),NC(=NH)NH2, where n is 2, 3, 
or 4: 
or a pharmaceutically acceptable salt thereof. 
(0341. In some embodiments, R' and R are, indepen 
dently, —C(=NH)NH2. —(CH), NH, or —(CH), NC 
(—NH)NH, where n is 2 or 3. 
(0342. In some embodiments, R' and R are, indepen 
dently, —C(=NH)NH2 or —(CH), NH, where n is 2 or 3. 
0343. In some embodiments, the compound is: 

Compound 136 

r 
Crc r - 

HN Nu Nu NH2, 
NH NH 

or a pharmaceutically acceptable salt thereof. 
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0532 R is H, NH(CH), NH, -NH(CH), NC(=N) 
NH, —(CH)NH2. —O—(CH), NH, —(CH),NC(=N) 
NH, or —O—(CH),NC(=N)NH2, where n is 2, 3, or 4: 
and 

0533 R is H, NH(CH), NH, -NH(CH), NC(=N) 
NH, —(CH)NH2. —O—(CH), NH, —(CH),NC(=N) 
NH, or —O—(CH),NC(=N)NH2, where n is 2, 3, or 4. 
0534. In some embodiments: 
0535 R is H, -NH(CH), NH, -(CH), NH, -O- 
H.)NH. or —(CH),NC(=N)NH2, where n is 2, 3, or 

0536 R is H, -NH(CH), NH, -(CH), NH, -O- 
(CH), NH, or —(CH),NC(=N)NH, where n is 2, 3, or 
4. 
0537 R is H, -NH(CH), NH, -(CH), NH, -O- 
(CH), NH, or —(CH),NC(=N)NH2, where n is 2, 3, or 
4. 

0538 R is H, -NH(CH), NH, -(CH), NH, -O- 
(CH), NH, or —(CH),NC(=N)NH, where n is 2, 3, or 
4. 
0539) R' is H, -NH(CH), NH, -(CH), NH, -O- 
(CH), NH, or —(CH),NC(=N)NH2, where n is 2, 3, or 
4. 

(0540 R is H, -NH(CH), NH, -(CH), NH, -O- 
(CH), NH, or —(CH),NC(=N)NH2, where n is 2, 3, or 
4; 
0541. In some embodiments: 
(0542 R is H, -(CH), NH, or -O-(CH), NH, 
where n is 2, 3, or 4: 

(0543 R is H, -(CH), NH, or -O-(CH), NH, 
where n is 2, 3, or 4: 

(0544 R is H, -(CH), NH, or -O-(CH), NH, 
where n is 2, 3, or 4: 
(0545 R is H, -(CH), NH, or -O-(CH), NH, 
where n is 2, 3, or 4: 
(0546) R' is NH(CH), NH, -(CH), NH, or -O- 
(CH), NH, where n is 2, 3, or 4; and 
(0547 R is NH(CH), NH, -(CH), NH, or -O- 
(CH), NH, where n is 2, 3, or 4. 
0548. In some embodiments: 
(0549 R is H or -(CH), NH, where n is 2, 3, or 4: 
0550 R is H or -(CH), NH, where n is 2, 3, or 4: 
0551 R is H or -(CH), NH, where n is 2, 3, or 4: 
0552 R is H or -(CH), NH, where n is 2, 3, or 4: 
0553 R' is -(CH), NH, or -O-(CH), NH, where n 

is 2, 3, or 4; and 

0554 Ris-(CH), NH, or -O-(CH), NH, where n 
is 2, 3, or 4. 
0555 
0556) 
0557 
0558 

In some embodiments: 

R. R. R. and Rare H; 
R" is —O-(CH), NH, where n is 2, 3, or 4; and 
R is —O-(CH2)NH2, where n is 2, 3, or 4. 
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0559. In some embodiments, the compound is 

Compound 138 

HN NH2 

O O 

N N 

Y2N NSN/ 

0560. In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0561. The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0562. The present disclosure also provides methods of 
preventing or treating candidiasis (oral, and/or dissemi 
nated) or an aspergillus infection in a mammal comprising 
administering to the mammal in need thereof an effective 
amount of a compound of Formula VI: 

(VI) 
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halo, —CF, or -CN. In some embodiments, each R" is 
methyl or halo. In some embodiments, each R" is Br, F, or 
C1. 

0658. In any of the above embodiments, each R is, 
independently, —(CH), NH CO NH)NH2, where each 
n is, independently, 1 to 4. In some embodiments, each R 
is —(CH), NH C(=NH)NH, where each n is 1 to 4. In 
some embodiments, each R is —(CH), NH C(=NH) 
NH, where each n is 1 or 2. 
0659. In some embodiments, each R" is, independently, 
—C-Csalkyl, halo, OH, -CF, or—CN; and each R is, 
independently, —(CH), NH C(=NH)NH, where each 
n is, independently, 1 to 4. 
0660. In some embodiments, each R' is, independently, 
—C-Calkyl, halo. —CF, or —CN; and each R is 
—(CH), NH CO NH)NH2, where each n is 1 to 4. 
0661. In some embodiments, each R" is methyl or halo; 
and each R is —(CH), NH CO. NH)NH, where each 
n is 1 or 2. 

0662. In some embodiments, the compound is: 

Compound 166 

HN NH2 HN NH2 or 

NH NH 
Compound 164 (mPE) 

Br 2 Šs Br 

or a pharmaceutically acceptable salt thereof. 
0663. In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0664. The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0665. The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection. In a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula VII: 

Oct. 6, 2016 

(VII) 

wherein: 

10666) each R' is, independently, H. —C-Csalkyl, -C- 
Calkoxy, halo. —OH, -CF, or —CN: 
0667 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where each n is indepen 
dently, 1 to 4: 
or a pharmaceutically acceptable salt thereof. 
10668. In some embodiments, each R' is, independently, 
—C-Csalkyl, halo. —OH, -CF, or —CN. In some 
embodiments, each R' is, independently, -C-C-alkyl, 
halo, —CF, or -CN. In some embodiments, each R" is 
methyl or halo. In some embodiments, each R" is Br, F, or 
C1. 

10669. In any of the above embodiments, each R’ is, 
independently, —(CH), NH CO NH)NH2, where each 
n is, independently, 1 to 4. In some embodiments, each R 
is —(CH), NH CO NH)NH2, where each n is 1 to 4. In 
some embodiments, each R is —(CH), NH CO=NH) 
NH, where each n is 1 or 2. 
0670. In some embodiments, each R" is, independently, 
—C-Csalkyl, halo, OH, -CF, or—CN; and each R is, 
independently, —(CH), NH C(=NH)NH, where each 
n is, independently, 1 to 4. 
0671. In some embodiments, each R" is, independently, 
—C-C alkyl, halo, —CF, or CN; and each R is 
—(CH), NH C(=NH)NH, where each n is 1 to 4. 
0672. In some embodiments, each R" is methyl or halo: 
and each R is —(CH), NH C(=NH)NH2, where each 
n is 1 or 2. 

0673. In some embodiments, the compound is: 

Compound 166 

HN NH2 HN NH2 or 

NH NH 
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-continued 
Compound 164 (mPE) 

Br 2^ Šs Br 

NH2 NH2 

or a pharmaceutically acceptable salt thereof. 
0674. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
VII: 

(VII) 

R! 2^ Šs R1 

R2 R2 

wherein: 

0675 each R' is, independently, H. —C-Csalkyl, -C- 
Calkoxy, halo. —OH, -CF, or —CN: 
0676 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where each n is, indepen 
dently, 1 to 4: 
or a pharmaceutically acceptable salt thereof. 
0677. In some embodiments, each R" is, independently, 
—C-Csalkyl, halo. —OH, -CF, or —CN. In some 
embodiments, each R' is, independently, —C-C alkyl, 
halo, —CF, or -CN. In some embodiments, each R" is 
methyl or halo. In some embodiments, each R' is Br, F, or 
C1. 

0678. In any of the above embodiments, each R is, 
independently, —(CH), NH CO NH)NH2, where each 
n is, independently, 1 to 4. In some embodiments, each R 
is —(CH), NH CO NH)NH2, where each n is 1 to 4. In 
some embodiments, each R is —(CH), NH CO=NH) 
NH, where each n is 1 or 2. 
0679. In some embodiments, each R' is, independently, 
—C-Calkyl, halo, OH, -CF, or —CN; and each R is, 
independently, —(CH), NH CO NH)NH2, where each 
n is, independently, 1 to 4. 
0680. In some embodiments, each R' is, independently, 
—C-Calkyl, halo. —CF, or —CN; and each R is 
—(CH), NH CO NH)NH2, where each n is 1 to 4. 
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10681. In some embodiments, each R" is methyl or halo; 
and each R is —(CH), NH CO=NH)NH2, where each 
n is 1 or 2. 
0682. In some embodiments, the compound is: 

Compound 166 

r 
HN NH2 HN NH2 or 

NH NH 
Compound 164 (mPE) 

Br 2 Šs Br, 

or a pharmaceutically acceptable salt thereof. 
0683. The present disclosure also provides compounds of 
Formula VIII: 

(VIII) 
R3 

R R7 

R O R5 
R8 O O R9 

R1 R2 

wherein: 
10684) R' is H, halo, haloalkyl, -NH2, C-alkyl, 
NH(CH), NH, -NH(CH),NC(=N)NH, -(CH) 
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-continued 

Compound 173 Compound 174 

2 2: s HN a N NH2 
NH NH 

a N 

HN NH HN NH2 
HN NH2 

NH NH 

Compound 175 
NH NH 

- 21 S. 1. 
H H H2, 

21 N 

HN NH 

1s NH 1s NH2 

Compound 176 Compound 177 

HN NH 

Y 

F F 

F F F 

HN NH2 O HN NH2 O N N 
NS1-9 NS1-9 C- O 

O O 
F, F, 

NH 

Y 
NH2 
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-continued 
Compound 178 Compound 179 

Compound 165 
NH NH 

or NuClu-ri. N 

HN NH 

ors 1s NH2 

Compound 180 Compound 181 

and HN Šs O 2 NH2, 

HN NH2 
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-continued 
Compound 182 

or a pharmaceutically acceptable salt thereof. 
0704. In some embodiments, any one or more of the 
above compounds may be excluded from any of the genus 
of compounds described above. 
0705 The present disclosure also provides compositions 
comprising one or more of the compounds or salts described 
above and a pharmaceutically acceptable carrier. 
0706 The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula VIII: 

(VIII) 
R3 

R R7 

R R5 

R8 O O R9 
R1 R2 

wherein: 

(0707) R' is H, halo, haloalkyl, -NH2, C-alkyl, 
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-continued 
Compound 169 Compound 170 

HN NH2, s 

Compound 171 Compound 172 

F 
F 

F HN NH2 

NH2 NH2 

J. J. 
HN NH HN NH2, s 

Compound 173 Compound 174 

HN O NH O 2 2: HN ar N NH 

NH NH 

a Sn 

HN NH HN NH2 
HN NH2 

Compound 175 
NH NH 

NH NH 

or-chor, 
21 N 

HN NH 

1. 1. HN NH HN NH2 
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-continued 
Compound 176 Compound 177 

F F 

F F F 

HNN NH2 O HNN NH2 O 
NS1-N-9 NS-119 

O F O F 
O O 

F, F, 

F 

in." in." 
NH2 NH2 

Compound 178 Compound 179 

Compound 165 

HM NH HN NH2 
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-continued 
Compound 180 

HN Šs 2 NH2, 

HN NH2 

Compound 181 

and 

Compound 182 

or a pharmaceutically acceptable salt thereof. 
0727. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
VIII: 

(VIII) 
R3 

R R7 

R O R5 

wherein: 

0728) R' is H, halo, haloalkyl, -NH2, C-alkyl, 
-NH(CH), NH, -NH(CH),NC(=N)NH, -(CH) 
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Compound 167 Compound 168 

F F 

F 

O O HN NH2 Y-Nuo o/N1 

HN HN O O 

NH2 NH2 

Compound 169 Compound 170 

F F 
F 

F 

H2N-1-N-9 

F 

HN NH2, - s 
NH2 

Compound 171 Compound 172 

F 
F 

F HN NH2 

NH2 NH2 

HN NH 

HN NH HN NH, s 
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-continued 

Compound 173 Compound 174 

H.N. N O NH O 2 22 HN a Sn NH 

NH NH 

a Sn 

HN NH HN NH2 
HN NH2 

NH NH 

Compound 175 
NH NH 

HN l N 21 S N l N 
H H H2, 

21 N 

HN NH 

1s NH 1. NH2 

Compound 176 Compound 177 

HN NH 

F F 

F F F 

HN NH2 O HN NH2 O N N 
NS1-9 NS1-9 C- O 

O O 
F, F, 

NH 

Y 
NH2 
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-continued 
Compound 178 Compound 179 

Compound 165 
NH NH 

or NuClu-ri. N 

NH 

1. HM NH HN NH2 

Compound 180 Compound 181 

HN Šs O 2^ NH2, , and 

HN NH2 

  



US 2016/0287586 A1 Oct. 6, 2016 

-continued 
Compound 182 

or a pharmaceutically acceptable salt thereof. 
0748. The present disclosure also provides compounds of 
Formula IX: 

(IX) 
R3 R3 

s Y. Y s 
H H 
N N 

O O 

R4 R4 

wherein: 
0749 each X is, independently, O or S; 
(0750 each Y is, independently, O or S; 
0751 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or - NH C(-NH)NH; 
0752 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, -N(CH), or -NH C(-NH)NH; and 
0753 each R is, independently, —(CH), NH or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 to 4; 
or a pharmaceutically acceptable salt thereof. 
0754. In some embodiments, each X is O. 
(0755. In any of the above embodiments, each Y is O. 
0756. In any of the above embodiments, each R is, 
independently, —C-C straight or branched alkyl optionally 
substituted with one or more —NH —N(CH), or—NH 
C(=NH)NH; or each R is, independently, —C-C, 
straight or branched alkyl, or each R is, independently, 
—C-C straight alkyl; or each R is methyl. 
0757. In any of the above embodiments, each R is, 
independently, —C-C straight or branched alkyl optionally 
substituted with one or more —NH —N(CH), or—NH 
C(=NH)NH; or each R is, independently, —C-C, 

straight or branched alkyl, or each R is, independently, 
—C-Cs Straight or branched alkyl; or each R is —(CH2) 

CH(CH). 
0758. In any of the above embodiments, each R is 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where n is an integer from 1 or 2; or each Ra. 
is, independently —(CH), NH C(=NH)NH, where n 
is an integer from 1 or 2; or each R is —(CH)—NH-C 
(—NH)NH. 
0759. In some embodiments, 
0760 each X and Y are O: 
0761 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or -NH C(-NH)NH; 
0762 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or -NH C(=NH)NH; and 
0763 each R is, independently, —(CH), NH or 
—(CH), NH C(=NH)NH, where n is an integer from 
1 or 2. 

0764. In some embodiments, 
0765 each X and Y are O: 
0766 each R is, independently, —C-C straight or 
branched alkyl; 
0767 each R is, independently, —C-C straight or 
branched alkyl; and 
0768 each R is, independently, —(CH), NH C 
(—NH)NH, where n is an integer from 1 or 2. 
0769. In some embodiments, 
(0770 each R is, independently, —C-C straight alkyl: 
0771) each R is, independently, —C-C straight or 
branched alkyl; and 
(0772 each R is -(CH) NH C(-NH)NH2. 
(0773. In some embodiments, 
0774 each X and Y are O: 
(0775 each R is methyl; 
0776 each R is —(CH) CH(CH); and 
0777 each R is (CH) NH C(-NH)NH. 
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0778. In some embodiments, the compound is 

Compound 184 

HN NH 

1s 1s HN NH HN NH, 

or a pharmaceutically acceptable salt thereof. 
0779. The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula IX: 

(IX) 
R3 R3 

a Y Y s 
H H 
N N 

O O 

R4 R4 

wherein: 
0780 each X is, independently, O or S; 
0781 each Y is, independently, O or S; 
0782 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or - NH C(-NH)NH; 
0783 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, -N(CH), or -NH C(-NH)NH; and 
0784 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 to 4; 
or a pharmaceutically acceptable salt thereof. 
0785. In some embodiments, each X is O. 
0786. In any of the above embodiments, each Y is O. 
0787. In any of the above embodiments, each R is, 
independently, —C-C straight or branched alkyl optionally 
substituted with one or more —NH —N(CH), or—NH 
C(=NH)NH; or each R is, independently, —C-C, 
straight or branched alkyl, or each R is, independently, 
—C-C straight alkyl, or each R is methyl. 
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0788. In any of the above embodiments, each R is, 
independently, —C-C straight or branched alkyl optionally 
substituted with one or more —NH —N(CH), or—NH 
C(=NH)NH; or each R is, independently, —C-C, 
straight or branched alkyl, or each R is, independently, 
—C-Cs Straight or branched alkyl; or each R is —(CH2) 

CH(CH). 
0789. In any of the above embodiments, each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where n is an integer from 1 or 2; or each Ra. 
is, independently, —(CH), NH C(=NH)NH2, where n 
is an integer from 1 or 2; or each R is —(CH)—NH-C 

0790. In some embodiments, 
0791 each X and Y are O: 
0792 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or -NH C(-NH)NH; 
0793 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or -NH C(=NH)NH; and 
0794 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 or 2. 
0795. In some embodiments, 
0796 each X and Y are O: 
0797 each R is, independently, —C-C straight or 
branched alkyl; 
0798 each R is, independently, —C-C straight or 
branched alkyl; and 
0799 each R is, independently, —(CH), NH C 
(—NH)NH, where n is an integer from 1 or 2. 
0800. In some embodiments, 
0801 each R is, independently, —C-C straight alkyl: 
0802 each R is, independently, —C-Cs straight or 
branched alkyl; and 
(0803 each R is -(CH) NH C(-NH)NH2. 
0804. In some embodiments, 
0805 each X and Y are O: 
0806 each R is methyl; 
0807 each R is —(CH) CH(CH); and 
(0808 each R is -(CH) NH C(-NH)NH2. 
0809. In some embodiments, the compound is 

Compound 184 

O O o1 o1 
H H 
N N 

O O 

HN NH 

1s NH 1s NH, 
or a pharmaceutically acceptable salt thereof. 
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0810. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
IX: 

(IX) 
R3 R3 

s Y Y s 
H H 
N N 

O O 

R4 R4 

wherein: 

0811 each X is, Independently, O or S; 
0812 
0813 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
NH, -N(CH), or -NH C(=NH)NH; 

0814 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, -N(CH), or -NH C(-NH)NH; and 
0815 each R is, independently, —(CH), NH, or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 to 4; 
or a pharmaceutically acceptable salt thereof. 

each Y is, independently, O or S; 

0816. In some embodiments, each X is O. 
0817. In any of the above embodiments, each Y is O. 
0818. In any of the above embodiments, each R is, 
independently, —C-C straight or branched alkyl optionally 
substituted with one or more —NH —N(CH), or—NH 
C(=NH)NH; or each R is, independently, —C-C, 
straight or branched alkyl, or each R is, independently, 
—C-C straight alkyl; or each R is methyl. 
0819. In any of the above embodiments, each R is, 
independently, —C-C straight or branched alkyl optionally 
substituted with one or more NH, N(CH), or—NH 
C(=NH)NH; or each R is, independently, —C-C, 
straight or branched alkyl, or each R is, independently, 
—C-Cs Straight or branched alkyl; or each R is —(CH2) 

CH(CH). 
0820. In any of the above embodiments, each R is, 
independently, —(CH), NH or —(CH), NH-C 
(—NH)NH, where n is an integer from 1 or 2; or each Ra. 
is, independently, —(CH), NH C(=NH)NH, where n 
is an integer from 1 or 2; or each R is —(CH)—NH-C 
(—NH)NH. 
0821. In some embodiments, 
0822 each X and Y are O: 
0823) each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, N(CH), or - NH C(-NH)NH; 
0824 each R is, independently, —C-C straight or 
branched alkyl optionally substituted with one or more 
- NH, -N(CH), or -NH C(-NH)NH; and 
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0825 each R is, independently, —(CH), NH or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 or 2. 
0826. In some embodiments, 
0827 each X and Y are O: 
0828 each R is, independently, —C-C straight or 
branched alkyl; 
0829 each R is, independently, —C-C straight or 
branched alkyl; and 
0830 each R is, independently, —(CH), NH C 
(—NH)NH, where n is an integer from 1 or 2. 
0831. In some embodiments, 
0832 each R is, independently, —C-C straight alkyl, 
0833 each R is, independently, —C-Cs straight or 
branched alkyl; and 
0834 each R is —(CH) NH C(=NH)NH. 
0835. In some embodiments, 
0836 each X and Y are O. 
0837 each R is methyl; 
0838 each R is —(CH) CH(CH); and 
0839 each R is -(CH) NH C(-NH)NH2. 
0840. In some embodiments, the compound is 

Compound 184 

- 
l 

NH 

1. HN NH HN NH, 

or a pharmaceutically acceptable salt thereof. 
0841. The present disclosure also provides compounds of 
Formula X: 

(X) 
X 

RI RI 

wherein: 
0842 X is 
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-continued -continued 
N Compound 188 

- > -Cys f 
S Ol O S s 

and 

0843) each R' is, independently, -(CH2), NH, or HN 
—(CH), NH CO NH)NH2, where n is an integer from NH2 NH 

1 to 4; les? 
or a pharmaceutically acceptable salt thereof. HN NH 

0844. In some embodiments, each R" is, independently, 
(CH), NH or —(CH), NH CO NH)NH2, where 

n is 1 or 2; or each R" is, independently —(CH), NH 
C((50 NH)NH, where n is 1 or 2; or each R' is —(CH) 

0845. In some embodiments, the compound is 

or a pharmaceutically acceptable salt thereof. 
0846. The present disclosure also provides methods of 
preventing or treating candidiasis (oral and/or disseminated) 
or an aspergillus infection in a mammal comprising admin 
istering to the mammal in need thereof an effective amount 
of a compound of Formula X: 

wherein: 

0847 X is 

HN --( ) --O 

Compound 187 

/ \ 
O O O and and 

10848 each R' is, independently, -(CH2), NH, or 
—(CH), NH CO NH)NH2, where n is an integer from 
1 to 4; 

Compound 185 

(X) C-C-C, 
y- HNN/" 

Compound 186 

HN 
NH NH 

ins, HN 

or a pharmaceutically acceptable salt thereof. 
0849. In some embodiments, each R" is, independently, 
(CH), NH or —(CH), NH CO NH)NH2, where 

n is 1 or 2; or each R' is, independently —(CH), NH 
C(=NH)NH2, where n is 1 or 2; or each R" is —(CH) 
NHC(-NH)NH. 
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0850. In some embodiments, the compound is 

Compound 185 

Compound 186 

)= NH NH 

NH2, 

Compound 187 

/ \ 
C-SP-C). 

NH NH 

ins, HN 

Compound 188 

HN 

HN 
NH 

or a pharmaceutically acceptable salt thereof. 
0851. The present disclosure also provides methods of 
killing or inhibiting the growth of a Candida or Aspergillus 
species comprising contacting the Candida or Aspergillus 
species with an effective amount of a compound of Formula 
X: 

90 
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(X) 

Cro 
wherein: 

0852 X is 

and 

10853 each R' is, independently, -(CH2), NH, or 
—(CH), NH C(=NH)NH, where n is an integer from 
1 to 4; 
or a pharmaceutically acceptable salt thereof. 
10854. In some embodiments, each R' is, independently, 
(CH), NH or —(CH), NH CO NH)NH2, where 

n is 1 or 2; or each R" is, independently —(CH), NH 
C(=NH)NH2, where n is 1 or 2; or each R" is —(CH) - 
NHC(=NH)NH. 
0855 In some embodiments, the compound is 

O S O s 

HN 
NH2 NH 

HN 
HN 

Compound 186 

HN 

)= NH NH 
HN HN= 

NH2, 

Compound 185 


























