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CLAIMS 

What is claimed is: 
 

1. A compound represented by the following structural formula: 

 

N N

N
R1

R3

R5

A

 

a tautomer, or a pharmaceutically acceptable salt thereof, wherein: 

ring A is an aryl or a heteroaryl, wherein the aryl or the heteroaryl are 

optionally further substituted with one or more substituents in addition to R3; 

R1 and R3 are, independently,  -OH,  -SH,  -NR7H,  -OR26,  -SR26,  -NHR26,  

-O(CH2)mOH,  -O(CH2)mSH,  -O(CH2)mNR7H,  -S(CH2)mOH,  -S(CH2)mSH,  

-S(CH2)mNR7H,  -OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  

-OC(O)R7,  -SC(O)R7,  -NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  

-OCH2C(O)R7,  -SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  

-SCH2C(O)OR7,  -NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7, -S(O)pOR7,  -NR7S(O)pR7,  

-OS(O)pNR10R11, -SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  

-SS(O)pOR7,  -NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  

-SC(S)OR7,  -NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11, -NR7C(NR8)NR10R11, 

-OP(O)(OR7)2, or -SP(O)(OR7)2; 

R5 is an optionally substituted heteroaryl or an optionally substituted 8 to 

14 membered aryl; 

R7 and R8, for each occurrence, are, independently, -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 
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cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl;  

R10 and R11, for each occurrence, are independently -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl; or R10 and R11, taken together with the 

nitrogen to which they are attached, form an optionally substituted heterocyclyl or 

an optionally substituted heteroaryl;  

R26 is a C1-C6 alkyl; 

p, for each occurrence, is, independently, 0, 1 or 2; and 

m, for each occurrence, is independently, 1, 2, 3, or 4; 

provided that ring A is not a substituted [1,2,3]triazole; and 

provided that the compound is not 3-(2,4-dihydroxy-phenyl)-4-

(naphthalen-1-yl)-5-mercapto-triazole. 

 

2. The compound of Claim 1, wherein R5 is represented by the following formula: 

(R9)m

 

wherein: 

R9, for each occurrence, is independently a substituent selected from the 

group consisting of an optionally substituted alkyl, an optionally substituted 

alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl, an 

optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl, 
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alkoxyalkyl, halo, cyano, nitro, guanadino guanidino, a haloalkyl, a heteroalkyl,  

-NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7,  -OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  

-SR7,  -S(O)pR7,  -OS(O)pR7,  -S(O)pOR7,  -NR8S(O)pR7, or  -S(O)pNR10R11, 

-S(O)pOR7, -OP(O)(OR7)2, or and  -SP(O)(OR7)2; 

or two R9 groups taken together with the carbon atoms to which they are 

attached form a fused ring; and 

m’ is zero or an integer from 1 to 7. 

 

3. The compound of Claim 2, wherein R5 is represented by one of the following 

formulas: 

(R9)q (R9)u

 

wherein:  

q is zero or an integer from 1 to 5 7; and  

u is zero or an integer from 1 to 5 8. 

 

4. The compound of Claim 1, wherein R5 is represented by the following structural 

formula: 

N

R33 R34

B C

 

 wherein: 
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R33 is a halo, lower alkyl, a lower alkoxy, a lower haloalkyl, a lower 

haloalkoxy, and lower alkyl sulfanyl; 

R34 is H, a lower alkyl, or a lower alkylcarbonyl; and 

Ring B and Ring C are optionally substituted with one or more 

substituents. 

 

5. The compound of Claim 1, wherein R5 is selected from the group consisting of: 
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and

X10

X10

X10

X10

X10

, 

wherein: 

X6, for each occurrence, is independently CH, CR9, N, N(O), N+(R17), 

provided that at least three X6 groups are independently selected from CH and 

CR9; 

X7, for each occurrence, is independently CH, CR9, N, N(O), N+(R17), 

provided that at least three X7 groups are independently selected from CH and 

CR9; 

X8, for each occurrence, is independently CH2, CHR9, C(R9)2, S, S(O)p, 

NR7, or NR17; 

X9, for each occurrence, is independently N or CH; 

X10, for each occurrence, is independently CH, CR9, N, N(O), N+(R17), 

provided that at least one X10 is selected from CH and CR9; 

R9, for each occurrence, is independently a substituent selected from the 

group consisting of an optionally substituted alkyl, an optionally substituted 

alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl, an 
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optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl, 

alkoxyalkyl, halo, cyano, nitro, guanidino, guanadino, a haloalkyl, a heteroalkyl,  

-NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7,  -OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  

-SR7,  -S(O)pR7,  -OS(O)pR7,  -S(O)pOR7,  -NR8S(O)pR7, or  -S(O)pNR10R11, 

-S(O)pOR7, -OP(O)(OR7)2, or and -SP(O)(OR7)2, -S(O)pOR7, -OP(O)(OR7)2, or 

-SP(O)(OR7)2; 

or two R9 groups taken together with the carbon atoms to which they are 

attached form a fused ring; and 

R17, for each occurrence, is independently –H, an alkyl, an aralkyl,  

-C(O)R7,  -C(O)OR7, or  -C(O)NR10R11. 

 

6. The compound of Claim 51, wherein R5 is an optionally substituted indolyl, an 

optionally substituted benzoimidazolyl, an optionally substituted indazolyl, an 

optionally substituted 3H-indazolyl, an optionally substituted indolizinyl, an 

optionally substituted quinolinyl, an optionally substituted isoquinolinyl, an 

optionally substituted benzoxazolyl, an optionally substituted benzo[1,3]dioxolyl, 

an optionally substituted benzofuryl, an optionally substituted benzothiazolyl, an 

optionally substituted benzo[d]isoxazolyl, an optionally substituted 

benzo[d]isothiazolyl, an optionally substituted thiazolo[4,5-c]pyridinyl, an 

optionally substituted thiazolo[5,4-c]pyridinyl, an optionally substituted 

thiazolo[4,5-b]pyridinyl, an optionally substituted thiazolo[5,4-b]pyridinyl, an 

optionally substituted oxazolo[4,5-c]pyridinyl, an optionally substituted 

oxazolo[5,4-c]pyridinyl, an optionally substituted oxazolo[4,5-b]pyridinyl, an 

optionally substituted oxazolo[5,4-b]pyridinyl,an optionally substituted 

imidazopyridinyl, an optionally substituted benzothiadiazolyl, benzoxadiazolyl, an 

optionally substituted benzotriazolyl, an optionally substituted tetrahydroindolyl, 

an optionally substituted azaindolyl, an optionally substituted quinazolinyl, an 

optionally substituted purinyl, an optionally substituted imidazo[4,5-a]pyridinyl, an 

optionally substituted imidazo[1,2-a]pyridinyl, an optionally substituted 3H-
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imidazo[4,5-b]pyridinyl, an optionally substituted 1H-imidazo[4,5-b]pyridinyl, an 

optionally substituted 1H-imidazo[4,5-c]pyridinyl, an optionally substituted 3H-

imidazo[4,5-c]pyridinyl, an optionally substituted pyridopyridozinyl 

pyridopyrdazinyl, and optionally substituted pyridopyrimidinyl, an optionally 

substituted pyrrolo[2,3]pyrimidyl, an optionally substituted pyrazolo[3,4]pyrimidyl 

an optionally substituted cyclopentaimidazolyl, an optionally substituted 

cyclopentatriazolyl, an optionally substituted pyrrolopyrazolyl, an optionally 

substituted pyrroloimidazolyl, an optionally substituted pyrrolotriazolyl, or an 

optionally substituted benzo(b)thienyl. 

 

7. The compound of Claim 1, wherein R5 is selected from the group consisting of: 

X11

X11 X11

X11

X11

X12

X12

X12

X13 X12
X12

X12

X13

,

and

 

wherein: 

X11, for each occurrence, is independently CH, CR9, N, N(O), or N+(R17), 

provided that at least one X11 is N, N(O), or N+(R17) and at least two X11 groups 

are independently selected from CH and CR9; 

X12, for each occurrence, is independently CH, CR9, N, N(O), N+(R17), 

provided that at least one X12 group is independently selected from CH and CR9; 

X13, for each occurrence, is independently O, S, S(O)p, NR7, or NR17; 

R9, for each occurrence, is independently a substituent selected from the 

group consisting of an optionally substituted alkyl, an optionally substituted 

alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl, an 

optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro, 

guanidino guanadino, a hydroxyalkyl, alkoxyalkyl, haloalkyl, a heteroalkyl,  

-NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7,  -OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  
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-SR7,  -S(O)pR7,  -OS(O)pR7,  -S(O)pOR7,  -NR8S(O)pR7, or  -S(O)pNR10R11, 

-S(O)pOR7, -OP(O)(OR7)2, or and -SP(O)(OR7)2, -S(O)pOR7, -OP(O)(OR7)2, or 

-SP(O)(OR7)2; 

or two R9 groups taken together with the carbon atoms to which they are 

attached form a fused ring; and 

R17, for each occurrence, is independently an alkyl or an aralkyl. 

 

8. The compound of Claim 1, wherein the compound is represented by the following 

structural formula: 

N N

N
R1

R3

R5

(R6)n

 

 a tautomer, or a pharmaceutically acceptable salt thereof, 

wherein: 

R6, for each occurrence, is independently an optionally substituted alkyl, 

an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally 

substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally 

substituted heterocyclyl, an optionally substituted aryl, an optionally substituted 

heteroaryl, an optionally substituted aralkyl, an optionally substituted 

heteroaralkyl, halo, cyano, nitro, guanidino guanadino, a haloalkyl, a heteroalkyl, 

alkoxy, haloalkoxy, -NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7, -C(S)R7, -C(O)SR7, 

-C(S)SR7,  -C(S)OR7, -C(S)NR10R11, -C(NR8)OR7, -C(NR8)R7, -C(NR8)NR10R11, 

-C(NR8)SR7, -OC(O)R7, -OC(O)OR7, -OC(S)OR7, -OC(NR8)OR7, -SC(O)R7, 

-SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, -SC(S)R7, -SC(S)OR7, -OC(O)NR10R11, 

-OC(S)NR10R11, -OC(NR8)NR10R11, -SC(O)NR10R11, -SC(NR8)NR10R11, 

-SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  -C(O)NR10R11,  -NR8C(O)R7, 

-NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  -NR7C(O)OR7, -NR7C(NR8)OR7, 

-NR7C(O)NR10R11, -NR7C(S)NR10R11, -NR7C(NR8)NR10R11, -SR7,  -S(O)pR7,  

-OS(O)pR7, -OS(O)pOR7,  -OS(O)pNR10R11, -S(O)pOR7,  -NR8S(O)pR7, 
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-NR7S(O)pNR10R11, -NR7S(O)pOR7, -S(O)pNR10R11, -SS(O)pR7, -SS(O)pOR7, 

-SS(O)pNR10R11, -OP(O)(OR7)2,or  -SP(O)(OR7)2 , -NR7C(O)R7,  -OCH2C(O)R7,  

-SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  -SCH2C(O)OR7,  

-NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11, -NR7S(O)pR7,  -C(NR8)OR7, or -S(O)pR7; and 

n is zero of an integer from 1 to 4. 

 

9. A compound represented by the following structural formula   

N N

N
R1

R3

R2
R25

(R6)r

, 

a tautomer, or a pharmaceutically acceptable salt thereof, wherein: 

R1 and R3 are, independently,  -OH,  -SH,  -NR7H,  -OR26,  -SR26,  -NHR26,  

-O(CH2)mOH,  -O(CH2)mSH,  -O(CH2)mNR7H,  -S(CH2)mOH,  -S(CH2)mSH,  

-S(CH2)mNR7H,  -OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  

-OC(O)R7,  -SC(O)R7,  -NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  

-OCH2C(O)R7,  -SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  

-SCH2C(O)OR7,  -NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7, -S(O)pOR7,  -NR7S(O)pR7,  

-OS(O)pNR10R11, -SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  

-SS(O)pOR7,  -NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  

-SC(S)OR7,  -NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11, -NR7C(NR8)NR10R11, 

-OP(O)(OR7)2, or -SP(O)(OR7)2; 

R2 is a substituted phenyl, wherein the phenyl group is substituted with: 

i) one substituent selected from nitro, cyano, a haloalkoxy, an 

optionally substituted alkenyl, an optionally substituted alkynyl, an 

optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an 
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optionally substituted heterocyclyl, an optionally substituted aryl, an 

optionally substituted heteroaryl, an optionally substituted aralkyl, an 

optionally substituted heteraralkyl, hydroxylalkyl, alkoxyalkyl, guanidino 

guanadino,  -NR10R11,  -O-R20,  -C(O)R7,  -C(O)OR20,  -OC(O)R7,  

-C(O)NR10R11,  -NR8C(O)R7,  -SR7,  -S(O)pR7,  -OS(O)pR7,  -S(O)pOR7,  

-NR8S(O)pR7, -S(O)pNR10R11, -S(O)pOR7,  -OP(O)(OR7)2, or -SP(O)(OR7)2; 

or 

ii) two to five substituents selected from the group consisting of an 

optionally substituted alkyl, an optionally substituted alkenyl, an optionally 

substituted alkynyl, an optionally substituted cycloalkyl, an optionally 

substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an 

optionally substituted aralkyl, an optionally substituted heteraralkyl, 

hydroxyalkyl, alkoxyalkyl, -F,  -Br,  -I, cyano, nitro,  guanidino guanadino, a 

haloalkyl, a heteroalkyl,  -NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7,  

-OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  -SR7,  -S(O)pR7,  -OS(O)pR7,  

-S(O)pOR7,  -NR8S(O)pR7, -S(O)pNR10R11, -OP(O)(OR7)2, or -SP(O)(OR7)2, 

and -S(O)pOR7; 

R7 and R8, for each occurrence, are, independently, -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl;  

R10 and R11, for each occurrence, are independently -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl; or R10 and R11, taken together with the 
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nitrogen to which they are attached, form an optionally substituted heterocyclyl or 

an optionally substituted heteroaryl;  

R26 is a C1-C6 alkyl; 

p, for each occurrence, is, independently, 0, 1 or 2;  

m, for each occurrence, is independently, 1, 2, 3, or 4;  

R20, for each occurrence, is independently an optionally substituted alkyl, 

an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally 

substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally 

substituted heterocyclyl, an optionally substituted aryl, an optionally substituted 

heteroaryl, an optionally substituted aralkyl, or an optionally substituted 

heteraralkyl; 

R25 is an optionally substituted alkyl, an optionally substituted alkenyl, an 

optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally 

substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally 

substituted aryl, an optionally substituted heteroaryl, an optionally substituted 

aralkyl, an optionally substituted heteroaralkyl, halo, cyano, nitro, guanidino 

guanadino, a haloalkyl, a heteroalkyl, alkoxy, haloalkoxy, -NR10R11,  -OR7,  

-C(O)R7,  -C(O)OR7, -C(S)R7, -C(O)SR7, -C(S)SR7,  -C(S)OR7, -C(S)NR10R11, 

-C(NR8)OR7, -C(NR8)R7, -C(NR8)NR10R11, -C(NR8)SR7, -OC(O)R7, -OC(O)OR7, 

-OC(S)OR7, -OC(NR8)OR7, -SC(O)R7, -SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, 

-SC(S)R7, -SC(S)OR7, -OC(O)NR10R11, -OC(S)NR10R11, -OC(NR8)NR10R11, 

-SC(O)NR10R11, -SC(NR8)NR10R11, -SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  

-C(O)NR10R11,  -NR8C(O)R7, -NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  

-NR7C(O)OR7, -NR7C(NR8)OR7, -NR7C(O)NR10R11, -NR7C(S)NR10R11, 

-NR7C(NR8)NR10R11, -SR7,  -S(O)pR7,  -OS(O)pR7, -OS(O)pOR7,  

-OS(O)pNR10R11, -S(O)pOR7,  -NR8S(O)pR7, -NR7S(O)pNR10R11, -NR7S(O)pOR7, 

-S(O)pNR10R11, -SS(O)pR7, -SS(O)pOR7, -SS(O)pNR10R11, -OP(O)(OR7)2, or 

-SP(O)(OR7)2; 

R6, for each occurrence, is independently an optionally substituted alkyl, 

an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally 

substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally 
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substituted heterocyclyl, an optionally substituted aryl, an optionally substituted 

heteroaryl, an optionally substituted aralkyl, an optionally substituted 

heteroaralkyl, halo, cyano, nitro, guanidino guanadino, a haloalkyl, a heteroalkyl, 

alkoxy, haloalkoxy, -NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7, -C(S)R7, -C(O)SR7, 

-C(S)SR7,  -C(S)OR7, -C(S)NR10R11, -C(NR8)OR7, -C(NR8)R7, -C(NR8)NR10R11, 

-C(NR8)SR7, -OC(O)R7, -OC(O)OR7, -OC(S)OR7, -OC(NR8)OR7, -SC(O)R7, 

-SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, -SC(S)R7, -SC(S)OR7, -OC(O)NR10R11, 

-OC(S)NR10R11, -OC(NR8)NR10R11, -SC(O)NR10R11, -SC(NR8)NR10R11, 

-SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  -C(O)NR10R11,  -NR8C(O)R7, 

-NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  -NR7C(O)OR7, -NR7C(NR8)OR7, 

-NR7C(O)NR10R11, -NR7C(S)NR10R11, -NR7C(NR8)NR10R11, -SR7,  -S(O)pR7,  

-OS(O)pR7, -OS(O)pOR7,  -OS(O)pNR10R11, -S(O)pOR7,  -NR8S(O)pR7, 

-NR7S(O)pNR10R11, -NR7S(O)pOR7, -S(O)pNR10R11, -SS(O)pR7, -SS(O)pOR7, 

-SS(O)pNR10R11, -OP(O)(OR7)2, or -SP(O)(OR7)2; and 

r is an integer from 1 to 3. 

 

10. A compound represented by the following structural formula: 

N N

N
R1

R3

R18
R25

(R6)r

, 

a tautomer, pharmaceutically acceptable salt thereof, wherein: 

R1 and R3 are, independently,  -OH,  -SH,  -NR7H,  -OR26,  -SR26,  -NHR26,  

-O(CH2)mOH,  -O(CH2)mSH,  -O(CH2)mNR7H,  -S(CH2)mOH,  -S(CH2)mSH,  

-S(CH2)mNR7H,  -OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  

-OC(O)R7,  -SC(O)R7,  -NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  

-OCH2C(O)R7,  -SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  

-SCH2C(O)OR7,  -NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7, -S(O)pOR7,  -NR7S(O)pR7,  

-OS(O)pNR10R11, -SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  
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-SS(O)pOR7,  -NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  

-SC(S)OR7,  -NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11, -NR7C(NR8)NR10R11, 

-OP(O)(OR7)2, or -SP(O)(OR7)2; 

R7 and R8, for each occurrence, are, independently, -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl;  

R10 and R11, for each occurrence, are independently -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl; or R10 and R11, taken together with the 

nitrogen to which they are attached, form an optionally substituted heterocyclyl or 

an optionally substituted heteroaryl; 

R18 is an optionally substituted cycloalkyl, and optionally substituted 

cycloalkenyl, or a substituted alkyl, wherein the alkyl group is substituted with 

one or more substituents independently selected from the group consisting of an 

optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally 

substituted cycloalkenyl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro, 

guanidino guanadino, a haloalkyl,  -NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7,  

-OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  -SR7,  -S(O)pR7,  -OS(O)pR7,  

-S(O)pOR7,  -NR8S(O)pR7, or  -S(O)pNR10R11, -S(O)pOR7, -OP(O)(OR7)2, or 

-SP(O)(OR7)2;  

R26 is a C1-C6 alkyl; 

p, for each occurrence, is, independently, 0, 1 or 2;  
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m, for each occurrence, is independently, 1, 2, 3, or 4; 

R25 is an optionally substituted alkyl, an optionally substituted alkenyl, an 

optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally 

substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally 

substituted aryl, an optionally substituted heteroaryl, an optionally substituted 

aralkyl, an optionally substituted heteroaralkyl, halo, cyano, nitro, guanidino 

guanadino, a haloalkyl, a heteroalkyl, alkoxy, haloalkoxy, -NR10R11,  -OR7,  

-C(O)R7,  -C(O)OR7, -C(S)R7, -C(O)SR7, -C(S)SR7,  -C(S)OR7, -C(S)NR10R11, 

-C(NR8)OR7, -C(NR8)R7, -C(NR8)NR10R11, -C(NR8)SR7, -OC(O)R7, -OC(O)OR7, 

-OC(S)OR7, -OC(NR8)OR7, -SC(O)R7, -SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, 

-SC(S)R7, -SC(S)OR7, -OC(O)NR10R11, -OC(S)NR10R11, -OC(NR8)NR10R11, 

-SC(O)NR10R11, -SC(NR8)NR10R11, -SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  

-C(O)NR10R11,  -NR8C(O)R7, -NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  

-NR7C(O)OR7, -NR7C(NR8)OR7, -NR7C(O)NR10R11, -NR7C(S)NR10R11, 

-NR7C(NR8)NR10R11, -SR7,  -S(O)pR7,  -OS(O)pR7, -OS(O)pOR7,  

-OS(O)pNR10R11, -S(O)pOR7,  -NR8S(O)pR7, -NR7S(O)pNR10R11, -NR7S(O)pOR7, 

-S(O)pNR10R11, -SS(O)pR7, -SS(O)pOR7, -SS(O)pNR10R11, -OP(O)(OR7)2, or 

-SP(O)(OR7)2; 

R6, for each occurrence, is independently an optionally substituted alkyl, 

an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally 

substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally 

substituted heterocyclyl, an optionally substituted aryl, an optionally substituted 

heteroaryl, an optionally substituted aralkyl, an optionally substituted 

heteroaralkyl, halo, cyano, nitro, guanidino guanadino, a haloalkyl, a heteroalkyl, 

alkoxy, haloalkoxy, -NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7, -C(S)R7, -C(O)SR7, 

-C(S)SR7,  -C(S)OR7, -C(S)NR10R11, -C(NR8)OR7, -C(NR8)R7, -C(NR8)NR10R11, 

-C(NR8)SR7, -OC(O)R7, -OC(O)OR7, -OC(S)OR7, -OC(NR8)OR7, -SC(O)R7, 

-SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, -SC(S)R7, -SC(S)OR7, -OC(O)NR10R11, 

-OC(S)NR10R11, -OC(NR8)NR10R11, -SC(O)NR10R11, -SC(NR8)NR10R11, 

-SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  -C(O)NR10R11,  -NR8C(O)R7, 

-NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  -NR7C(O)OR7, -NR7C(NR8)OR7, 
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-NR7C(O)NR10R11, -NR7C(S)NR10R11, -NR7C(NR8)NR10R11, -SR7,  -S(O)pR7,  

-OS(O)pR7, -OS(O)pOR7,  -OS(O)pNR10R11, -S(O)pOR7,  -NR8S(O)pR7, 

-NR7S(O)pNR10R11, -NR7S(O)pOR7, -S(O)pNR10R11, -SS(O)pR7, -SS(O)pOR7, 

-SS(O)pNR10R11, -OP(O)(OR7)2, or -SP(O)(OR7)2; 

r is zero or an integer from 1 to 3; and 

provided that R18 is not cyclohexyl. 

 

11. The compound of Claim 10, wherein R18 is an optionally substituted cycloalkyl or 

an optionally substituted cycloalkenyl. 

 

12. The compound of Claim 10, wherein R18 is a substituted alkyl. 

 

13. The compound of Claim 8, wherein the compound is represented by the following 

structural formula: 

N N

N
R1

R3

R5
R25

(R6)r

 

 a tautomer, or a pharmaceutically acceptable salt thereof, 

wherein: 

R25 is an optionally substituted alkyl, an optionally substituted alkenyl, an 

optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally 

substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally 

substituted aryl, an optionally substituted heteroaryl, an optionally substituted 

aralkyl, an optionally substituted heteroaralkyl, halo, cyano, nitro,guanidino 

guanadino, a haloalkyl, a heteroalkyl, alkoxy, haloalkoxy, -NR10R11,  -OR7,  

-C(O)R7,  -C(O)OR7, -C(S)R7, -C(O)SR7, -C(S)SR7,  -C(S)OR7, -C(S)NR10R11, 

-C(NR8)OR7, -C(NR8)R7, -C(NR8)NR10R11, -C(NR8)SR7, -OC(O)R7, -OC(O)OR7, 

-OC(S)OR7, -OC(NR8)OR7, -SC(O)R7, -SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, 
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-SC(S)R7, -SC(S)OR7, -OC(O)NR10R11, -OC(S)NR10R11, -OC(NR8)NR10R11, 

-SC(O)NR10R11, -SC(NR8)NR10R11, -SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  

-C(O)NR10R11,  -NR8C(O)R7, -NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  

-NR7C(O)OR7, -NR7C(NR8)OR7, -NR7C(O)NR10R11, -NR7C(S)NR10R11, 

-NR7C(NR8)NR10R11, -SR7,  -S(O)pR7,  -OS(O)pR7, -OS(O)pOR7,  

-OS(O)pNR10R11, -S(O)pOR7,  -NR8S(O)pR7, -NR7S(O)pNR10R11, -NR7S(O)pOR7, 

-S(O)pNR10R11, -SS(O)pR7, -SS(O)pOR7, -SS(O)pNR10R11, -OP(O)(OR7)2, or 

-SP(O)(OR7)2; 

and 

r is zero or an integer from 1 to 3. 

 

14. The compound of Claim 13 wherein R1, R3 and R25 are each independently -OH, 

-SH, -NHR7, -OC(O)NR10R11, -SC(O)NR10R11, -OC(O)R7, -SC(O)R7, -OC(O)OR7, 

-SC(O)OR7, -OS(O)pR7, -S(O)pOR7, -SS(O)pR7, -OS(O)pOR7, -SS(O)pOR7, 

-OC(S)R7, -SC(S)R7, -OC(S)OR7, -SC(S)OR7, -OC(S)NR10R11, -SC(S)NR10R11, 

-OC(NR8)R7, -SC(NR8)R7, -OC(NR8)OR7, -SC(NR8)OR7,  -OP(O)(OR7)2 or 

-SP(O)(OR7)2. 

 

15. The compound of Claim 14, wherein R1 and R3 are each, independently,  -OH,  

-SH, or  -NHR7. 

 

16. The compound of Claim 15, wherein the compound is represented by the 

following structural formula:   

N N

N
R1

R3

R5
R25

R6

 

 a tautomer, or a pharmaceutically acceptable salt thereof. 
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17. The compound of Claim 16, wherein: 

R1 is  -SH or  -OH; 

R3 and R25 are  -OH; and 

R6 is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl, 

or  -NR10R11. 

 

18. The compound of Claim 14, wherein the compound is represented by the 

following structural formula: 

N N

N
R1

R3

R5
R25

R6

 

a tautomer, or a pharmaceutically acceptable salt thereof,. 

 

19. The compound of Claim 18, wherein R6 is a C1-C6 alkyl, a C1-C6 haloalkyl, a 

C1-C6 alkoxy, a C1-C6 haloalkoxy, a C1-C6 alkyl sulfanyl or a C3-C6 cycloalkyl. 

 

20. The compound of Claim 19, wherein R1 and R3 are each, independently,  -OH,  

-SH, or  -NHR7. 

 

21. The compound of Claim 20, wherein: 

R1 is  -SH or  -OH; 

R3 and R25 are  -OH; 

R6 is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl, 

or  -NR10R11. 

 

22. A compound represented by one of the following structural formulas: 
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N N

N
R1

R5
X5X4

X3

R3

(R6)n

N N

N
R1

R5
X4X5

X3

R3

(R6)n

 

a tautomer, or a pharmaceutically acceptable salt thereof, 

wherein: 

R1 and R3 are, independently,  -OH,  -SH,  -NR7H,  -OR26,  -SR26,  -NHR26,  

-O(CH2)mOH,  -O(CH2)mSH,  -O(CH2)mNR7H,  -S(CH2)mOH,  -S(CH2)mSH,  

-S(CH2)mNR7H,  -OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  

-OC(O)R7,  -SC(O)R7,  -NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  

-OCH2C(O)R7,  -SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  

-SCH2C(O)OR7,  -NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7, -S(O)pOR7,  -NR7S(O)pR7,  

-OS(O)pNR10R11, -SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  

-SS(O)pOR7,  -NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  

-SC(S)OR7,  -NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11, -NR7C(NR8)NR10R11, 

-OP(O)(OR7)2, or -SP(O)(OR7)2; 

R5 is an optionally substituted heteroaryl or an optionally substituted 8 to 

14 membered aryl; 

R7 and R8, for each occurrence, are, independently, -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl;  

R10 and R11, for each occurrence, are independently -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 
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cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl; or R10 and R11, taken together with the 

nitrogen to which they are attached, form an optionally substituted heterocyclyl or 

an optionally substituted heteroaryl;  

R26 is a C1-C6 alkyl; 

p, for each occurrence, is, independently, 0, 1 or 2; 

m, for each occurrence, is independently, 1, 2, 3, or 4; 

X3 and X4 are each, independently, N, N(O), N+(R17), CH or CR6; 

X5 is O, S, NR17, CH=CH, CH=CR6, CR6=CH, CR6=CR6, CH=N, CR6=N, 

CH=N(O), CR6=N(O), N=CH, N=CR6, N(O)=CH,  N(O)=CR6, N
+(R17)=CH, 

N+(R17)=CR6, CH=N+(R17), CR6=N+(R17), or N=N, wherein X3, X4 and X5 are not 

all N concurrently; 

R6, for each occurrence, is independently a substituent selected from the 

group consisting of an optionally substituted alkyl, an optionally substituted 

alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl, an 

optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro, 

guanidino guanadino, a haloalkyl, a heteroalkyl,  -NR10R11,  -OR7,  -C(O)R7,  

-C(O)OR7,  -OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  -SR7,  -S(O)pR7,  

-OS(O)pR7,  -S(O)pOR7,  -NR8S(O)pR7, or  -S(O)pNR10R11, -S(O)pOR7, 

-OP(O)(OR7)2, or -SP(O)(OR7)2; 

R17, for each occurrence, is independently an alkyl or an aralkyl; and 

n is zero or an integer from 1 to 4; 

provided that the compound is not 3-(2,4-dihydroxy-phenyl)-4-

(naphthalen-1-yl)-5-mercapto-triazole. 

 
23. A compound selected from the group consisting of: 
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N N

N
R1

R5

N

R3

N N

N
R1

R5

N

R3

,

; 

N N

N
R1

R5

N

R3

O

N N

N
R1

R5

N

R3

R'25

,

; 

N N

N
R1

R5
O

R3
N N

N
R1

R5
S

R3
,

; 

 

N N

N
R1

O

R3
N N

N
R1

S

R3

andN N

N
R1

R5
O

R3
N N

N
R1

R5
S

R3

and

  

a tautomer, or a pharmaceutically acceptable salt thereof, 

wherein: 

R1 and R3 are, independently,  -OH,  -SH,  -NR7H,  -OR26,  -SR26,  -NHR26,  

-O(CH2)mOH,  -O(CH2)mSH,  -O(CH2)mNR7H,  -S(CH2)mOH,  -S(CH2)mSH,  

-S(CH2)mNR7H,  -OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  

-OC(O)R7,  -SC(O)R7,  -NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  

-OCH2C(O)R7,  -SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  

-SCH2C(O)OR7,  -NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7, -S(O)pOR7,  -NR7S(O)pR7,  



204 
 

-OS(O)pNR10R11, -SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  

-SS(O)pOR7,  -NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  

-SC(S)OR7,  -NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11, -NR7C(NR8)NR10R11, 

-OP(O)(OR7)2, or -SP(O)(OR7)2; 

R5 is an optionally substituted heteroaryl or an optionally substituted 8 to 

14 membered aryl; 

R7 and R8, for each occurrence, are, independently, -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl;  

R10 and R11, for each occurrence, are independently -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl; or R10 and R11, taken together with the 

nitrogen to which they are attached, form an optionally substituted heterocyclyl or 

an optionally substituted heteroaryl;  

R26 is a C1-C6 alkyl; 

R’25 is a halo, a haloalkyl, a haloalkoxy, a heteroalkyl,  -OH,  -SH,  -NHR7,  

-(CH2)kOH,  -(CH2)kSH,  -(CH2)kNR7H,  -OCH3,  -SCH3,  -NHCH3,  -OCH2CH2OH,  

-OCH2CH2SH,  -OCH2CH2NR7H,  -SCH2CH2OH,  -SCH2CH2SH,  

-SCH2CH2NR7H,  -OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  

-OC(O)R7,  -SC(O)R7,  -NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  

-OCH2C(O)R7,  -SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  

-SCH2C(O)OR7,  -NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7,  -NR7S(O)pR7,  -OS(O)pNR10R11, 
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-SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  -SS(O)pOR7,  

-NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  -SC(S)OR7,  

-NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11,  -NR7C(NR8)NR10R11,  

-C(O)R7,  -C(O)OR7,  -C(O)NR10R11,  -C(O)SR7,  -C(S)R7,  -C(S)OR7,  

-C(S)NR10R11,  -C(S)SR7,   -C(NR8)OR7,  -C(NR8)R7,  -C(NR8)NR10R11,  

-C(NR8)SR7,  -S(O)pOR7,  -S(O)pNR10R11, or  -S(O)pR7, -S(O)pOR7, 

-OP(O)(OR7)2, or -SP(O)(OR7)2;  

p, for each occurrence, is, independently, 0, 1 or 2; 

m, for each occurrence, is independently, 1, 2, 3, or 4; and 

k is 1, 2, 3, or 4. 

 

24.  A compound selected form the group consisting of 

3-(2-Hydroxyphenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole; 

       3-(2,4-Dihydroxyphenyl)-4-[4-(2-methoxyethoxy)-naphthalen-1-yl]-5-mercapto-

triazole;  

       3-(3,4-Dihydroxyphenyl)-4-(6-methoxy-naphthalen-1-yl)-5-mercapto-triazole; 

       3-(3,4-Dihydroxyphenyl)-4-(6-ethoxy-naphthalen-1-yl)-5-mercapto-triazole; 

       3-(3,4-Dihydroxyphenyl)-4-(6-propoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(5-methoxy-naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(3,4-Dihydroxyphenyl)-4-(6-isopropoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(1-ethyl-indol-4-yl)-5-mercapto-triazole;  

     3-(2,4-Dihydroxyphenyl)-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-5-mercapto-

triazole;  

       3-(2-Hydroxy-4-fluorophenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2-Hydroxy-4-aminophenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(naphthalene-2-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(acenaphthalen-5-yl)-5-mercapto-triazole;  

       3-(2-Hydroxy-4-methoxy-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  
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       3-(2,4-Dihydroxyphenyl)-4-(5-methoxynaphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(pyren-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(quinolin-5-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(1,2,3,4-tetrahydronaphthalen-5-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(anthracen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-6-methyl-phenyl)-4-(naphthalene-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(4-chloronaphthalen-1-yl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(7-carboxymethoxy-naphthalen-1-yl)-5-

mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2-methyl-quinolin-4-yl)-5-mercapto-triazole;  

       3-(3-Hydroxypyridin-4-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2-Hydroxy-4-acetylamino-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-phenyl)-4-(1,2,3,4-tetrahydronaphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(2,3-dimethyl-1H-indol-4-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-3-propyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(4,6-Dihydroxy-1-ethyl-pyridin-3-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(4,6-Dihydroxy-1-methyl-pyridin-3-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,6-Dihydroxy5-fluoro-pyridin-3-yl) 4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-5-methyl-phenyl)-4-(naphthalene-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(4-carboxy-naphthalen-1-yl)-5-mercapto-triazole;  

3-(2,4-Dihydroxy-phenyl)-4-[4-(N,N-dimethylcarbamoyl)-naphthalen-1-yl]-5-

mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(4-propoxy-naphthalen-1-yl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-phenyl)-4-(4-isopropoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(5-isopropoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(isoquinolin-5-yl)-5-mercapto-triazole;  



207 
 

       3-(2,4-Dihydroxy-phenyl)-4-(5-propoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2-Hydroxy-4-methanesulfonamino-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-3,6-dimethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

3-(2,4-Dihydroxy-phenyl)-4-[7-(2-methoxyethoxy)-naphthalen-1-yl]-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-5-hexyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(4-methoxy-naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(6-methoxy-naphthalin-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-3-chloro-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(7-isopropoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(7-ethoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(7-propoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2-Hydroxy-4-methoxymethyoxy-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;  

      3-[2-Hydroxy-4-(2-hydroxy-ethoxy)-phenyl]-4-(naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(7-methoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(5-methoxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(4-hydroxy-naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxyphenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-5-tert-butyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-5-propyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-3-methyl-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-5-isobutyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-(indol-4-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-phenyl)-4-[1-(2-methoxyethoxy)-indol-4-yl]-5-mercapto-triazole; 
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       3-(2,4-Dihydroxy-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole;  

       3-(1-Oxo-3-hydroxy-pyridin-4-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,5-Dihydroxy-4-carboxyphenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-triazole;  

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-[1-(dimethyl-carbamoyl)-indol-4-yl]-5-

mercapto-triazole;  

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzoimidazol-4-yl)-5-mercapto-

triazole;  

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1,2,3-trimethyl-indol-5-yl)-5-mercapto-

triazole;  

       3-(2,5-Dihydroxy-4-hydroxymethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;  

       3-(2-Hydroxy-4-amino-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2-Hydroxy-4-acetylamino-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

       3-(2,4-Dihydroxy-3-chloro-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-3-yl)-5-hydroxy-triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-amino-triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-amino-triazole; 

       3-(2-Hydroxy-5-ethyloxy-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole; 

       3-(2-Hydroxy-5-isopropyl-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole; 

       3-(2-Dihydroxy-phenyl)-4-(7-fluoro-naphthalen-1-yl)-5-hydroxy-triazole; 

       3-(2,4-Dihydroxy-phenyl)-4-(benzothiazol-4-yl)-5-hydroxy-triazole; 

       3-(2,4-Dihydroxy-phenyl)-4-(9H-purin-6-yl)-5-hydroxy-triazole; 

       3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalene-1-yl)-5-ureido-triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-ureido-triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(quinolin-5-yl)-5-ureido-triazole; 

       3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalene-1-yl)-5-carbamoyloxy-

triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-methyl-indol-4-yl)-5-carbamoyloxy-triazole; 
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3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(8-methoxy-quinolin-5-yl)-5-

carbamoyloxy-triazole; 

3-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(3-methyl-quinolin-5-yl)-5-carboxyamino-

triazole; 

       3-(2,4-Dihydroxy-phenyl)-4-(1-methyl-2-chloro-indol-4-yl)-5-carbamoyloxy-

triazole; 

       3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalene-1-yl)-5-(sulfamoylamino)-

triazole; 

 3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(1-isopropyl-benzoimidazol-4-yl)-5-

(sulfamoylamino)-triazole; 

       3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalene-1-yl)-5-(sulfamoyloxy)-

triazole; 

       3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole; 

       3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(5-hydroxy-naphthalen-1-yl)-5-mercapto-

triazole; 

       3-(2,4-Dihydroxy-phenyl)-4-(naphthalen-1-ylmethyl)-5-mercapto-triazole; 

       3-(2-Hydroxy-4-methoxyphenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole; 

       3-(2,4-Dihydroxy-phenyl)-4-(1-dimethylcarbamoyl-indol-4-yl)-5-mercapto-triazole; 

       3-(2,4,5-Trihydroxy-phenyl)-4-(naphthalene-1-yl)-5-mercapto-triazole; 

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(2,3-dimethyl-indol-5-yl)-5-mercapto-triazole; 

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-1H-benzoimidazol-4-yl)-5-mercapto-

triazole, HCl salt; 

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-

mercapto-triazole; and 

3-(2,4-Dihydroxy-5-cyclopropyl-phenyl)-4-(naphthalene-1-yl)-5-mercapto-triazole   

a tautomer, or a pharmaceutically acceptable salt thereof. 

 

25. A compound represented by the following structural formula: 
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N N

N

HO

OH

Z

Y42

Y41
Y42

Y42 X42

Y40

X41R41

 

a tautomer, or a pharmaceutically acceptable salt thereof, wherein:  

X41 is O, S, or NR42; 

X42 is CR44 or N; 

Y40 is N or CR43; 

Y41 is N or CR45; 

Y42, for each occurrence, is independently N, C or CR46; 

Z is OH, SH, or NHR7; 

R41 is -H, -OH, -SH, an optionally substituted alkyl, an optionally 

substituted alkenyl, an optionally substituted alkynyl, an optionally substituted 

cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted 

heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, 

an optionally substituted aralkyl, an optionally substituted heteraralkyl, halo, 

cyano, nitro, guanidino guanadino, a haloalkyl, a heteroalkyl, an alkoxy or 

cycloalkoxy, a haloalkoxy, -NR10R11,  -OR7,  -C(O)R7,  -C(O)OR7, -C(S)R7, 

-C(O)SR7, -C(S)SR7,  -C(S)OR7, -C(S)NR10R11, -C(NR8)OR7, -C(NR8)R7, 

-C(NR8)NR10R11, -C(NR8)SR7, -OC(O)R7, -OC(O)OR7, -OC(S)OR7, 

-OC(NR8)OR7, -SC(O)R7, -SC(O)OR7, -SC(NR8)OR7, -OC(S)R7, -SC(S)R7, 

-SC(S)OR7, -OC(O)NR10R11, -OC(S)NR10R11, -OC(NR8)NR10R11, -SC(O)NR10R11, 

-SC(NR8)NR10R11, -SC(S)NR10R11, -OC(NR8)R7, -SC(NR8)R7,  -C(O)NR10R11,  

-NR8C(O)R7, -NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7,  -NR7C(O)OR7, 

-NR7C(NR8)OR7, -NR7C(O)NR10R11, -NR7C(S)NR10R11, -NR7C(NR8)NR10R11, 

-SR7,  -S(O)pR7,  -OS(O)pR7, -OS(O)pOR7,  -OS(O)pNR10R11, -S(O)pOR7,  

-NR8S(O)pR7, -NR7S(O)pNR10R11, -NR7S(O)pOR7, -S(O)pNR10R11, -SS(O)pR7, 

-SS(O)pOR7, -SS(O)pNR10R11, -OP(O)(OR7)2, or -SP(O)(OR7)2; 
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R42 is -H, an optionally substituted alkyl, an optionally substituted alkenyl, 

an optionally substituted alkynyl, an optionally substituted cycloalkyl, an 

optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl, 

alkoxyalkyl,  a haloalkyl, a heteroalkyl,  -C(O)R7, -(CH2)mC(O)OR7, -C(O)OR7, 

-OC(O)R7,  -C(O)NR10R11,  -S(O)pR7,  -S(O)pOR7,  or  -S(O)pNR10R11; 

R43 and R44 are, independently, -H, -OH,  an optionally substituted alkyl, 

an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally 

substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally 

substituted heterocyclyl, an optionally substituted aryl, an optionally substituted 

heteroaryl, an optionally substituted aralkyl, an optionally substituted heteraralkyl, 

hydroxyalkyl, alkoxyalkyl, halo, cyano, nitro, guanidino guanadino, a haloalkyl, a 

heteroalkyl,  -C(O)R7,  -C(O)OR7,  -OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  

-SR7,  -S(O)pR7,  -OS(O)pR7,  -S(O)pOR7,  -NR8S(O)pR7, -S(O)pNR10R11, or R43 

and R44 taken together with the carbon atoms to which they are attached form an 

optionally substituted cycloalkenyl, an optionally substituted aryl, an optionally 

substituted heterocyclyl, or an optionally substituted heteroaryl; 

R45 is -H, -OH,  -SH,  -NR7H,  -OR26,  -SR26,  -NHR26,  -O(CH2)mOH,  

-O(CH2)mSH,  -O(CH2)mNR7H,  -S(CH2)mOH,  -S(CH2)mSH,  -S(CH2)mNR7H,  

-OC(O)NR10R11,  -SC(O)NR10R11,  -NR7C(O)NR10R11,  -OC(O)R7,  -SC(O)R7,  

-NR7C(O)R7,  -OC(O)OR7,  -SC(O)OR7,  -NR7C(O)OR7,  -OCH2C(O)R7,  

-SCH2C(O)R7,  -NR7CH2C(O)R7, -OCH2C(O)OR7,  -SCH2C(O)OR7,  

-NR7CH2C(O)OR7,  -OCH2C(O)NR10R11,  -SCH2C(O)NR10R11,  

-NR7CH2C(O)NR10R11,  -OS(O)pR7,  -SS(O)pR7,  -NR7S(O)pR7,  -OS(O)pNR10R11, 

-SS(O)pNR10R11,  -NR7S(O)pNR10R11,  -OS(O)pOR7,  -SS(O)pOR7,  

-NR7S(O)pOR7,  -OC(S)R7,  -SC(S)R7,  -NR7C(S)R7,  -OC(S)OR7,  -SC(S)OR7,  

-NR7C(S)OR7,  -OC(S)NR10R11,  -SC(S)NR10R11,  -NR7C(S)NR10R11,  

-OC(NR8)R7,  -SC(NR8)R7,  -NR7C(NR8)R7,  -OC(NR8)OR7,  -SC(NR8)OR7,  

-NR7C(NR8)OR7,  -OC(NR8)NR10R11,  -SC(NR8)NR10R11, or  -NR7C(NR8)NR10R11; 
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R46, for each occurrence, is independently, selected from the group 

consisting of H, an optionally substituted alkyl, an optionally substituted alkenyl, 

an optionally substituted alkynyl, an optionally substituted cycloalkyl, an 

optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 

optionally substituted aryl, an optionally substituted heteroaryl, an optionally 

substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro, 

guanidino guanadino, a haloalkyl, a heteroalkyl,  -NR10R11,  -OR7,  -C(O)R7,  

-C(O)OR7,  -OC(O)R7,  -C(O)NR10R11,  -NR8C(O)R7,  -SR7,  -S(O)pR7,  

-OS(O)pR7,  -S(O)pOR7,  -NR8S(O)pR7, or  and  -S(O)pNR10R11; 

R7 and R8, for each occurrence, are, independently, -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl;  

R10 and R11, for each occurrence, are independently -H, an optionally 

substituted alkyl, an optionally substituted alkenyl, an optionally substituted 

alkynyl, an optionally substituted cycloalkyl, an optionally substituted 

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 

an optionally substituted heteroaryl, an optionally substituted aralkyl, or an 

optionally substituted heteraralkyl; or R10 and R11, taken together with the 

nitrogen to which they are attached, form an optionally substituted heterocyclyl or 

an optionally substituted heteroaryl;  

R26, for each occurrence is, is independently, a lower alkyl; 

p, for each occurrence, is, independently, 1 or 2; and 

m, for each occurrence, is independently, 1, 2, 3, or 4. 

 

26. The compound of claim 25, wherein X41 is NR42 and X42 is CR44. 

 

27. The compound of claim 25, wherein X41 is NR42 and X42 is N. 

 



- 
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28. The compound of claim 25, wherein R41 is selected from the group consisting of -

H, lower alkyl, lower alkoxy, lower cycloalkyl, and lower cycloalkoxy. 

 

29. The compound of claim 25, wherein R41 is selected from the group consisting of -

H, methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and 

cyclopropoxy.   

 

30. The compound of claim 25, wherein X41 is NR42, and R42 is selected from the 

group consisting of -H, a lower alkyl, a lower cycloalkyl, -C(O)N(R27)2, and 

-C(O)OH, wherein each R27 is independently -H or a lower alkyl.   

 

31. The compound of claim 25, wherein X41 is NR42, and R42 is selected from the 

group consisting of -H, methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, 

sec-butyl, tert-butyl, n-pentyl, n-hexyl, -C(O)OH, -(CH2)mC(O)OH, -CH2OCH3, 

-CH2CH2OCH3, and -C(O)N(CH3)2.   

 

32. The compound of claim 25, wherein R43 and R44 are, independently, selected 

from the group consisting of -H, methyl, ethyl, propyl, isopropyl, and cyclopropyl, 

methoxy, ethoxy, propoxy, and cyclopropoxy. 

 

33. The compound of claim 25, wherein X42 is CR44; Y40 is CR43; and R43 and R44 

together with the carbon atoms to which they are attached form a cycloalkenyl, 

an aryl, heterocyclyl, or heteroaryl ring.   

 

34. The compound of claim 33, wherein R43 and R44 together with the carbon atoms 

to which they are attached form a C5-C8 cycloalkenyl or a C5-C8 aryl. 

 

35. The compound of claim 33, wherein R45 or CR45 is selected from the group 

consisting of -H, -OH, -SH, -NH2, a lower alkoxy, and a lower alkyl amino, and a 

lower dialkyl amino.   
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36. The compound of Claim 35, wherein R45 is selected from the group consisting of 

-H, -OH, methoxy and ethoxy. 

 

37. The compound of claim 33, wherein X41 is O. 

 

38. The compound of claim 37, wherein said compound is selected from the group 

consisting of: 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-7-methoxy-benzofuran-4-yl)-

5-mercapto-[1,2,4]triazole, 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(benzofuran-5-yl)-5-mercapto-

[1,2,4]triazole, and 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-1,3-benzoxaz-5-yl)-5-

mercapto-[1,2,4]triazole, 

a tautomer, or a pharmaceutically acceptable salt thereof.  

 

39. The compound of claim 25, wherein Z is -OH or -SH. 

 

40. A compound of Claim 25 represented by the following structural formula: 

N N

N

HO

OH

Z1

X42

N

R45
R42

R43

R41

 

a tautomer, or a pharmaceutically acceptable salt thereof, wherein Z1 is –OH or –

SH. 

 

41. The compound of claim 40, wherein X42 is CR44, and R43 and R44 are, 

independently, selected from the group consisting of -H, methyl, ethyl, propyl, 

isopropyl, and cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy. 
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42. The compound of claim 40, wherein X42 is CR44, and R43 and R44, taken together 

with the carbon atoms to which they are attached, form a cycloalkenyl, aryl, 

heterocyclyl, or heteroaryl ring.   

 

43. The compound of claim 42, wherein R43 and R44, taken together with the carbon 

atoms to which they are attached, form a C5-C8 cycloalkenyl or a C5-C8 aryl. 

 

44. The compound of claim 40, wherein X42 is CR44. 

 

45. The compound of claim 40, wherein X42 is N. 

 

46. A compound of Claims 40 represented by the following structural formula: 

N N

N

HO

OH

Z1

X45

N

R55
R52

R53

R56

 

a tautomer, or a pharmaceutically acceptable salt thereof, wherein: 

X45 is CR54 or N; 

Z1 is -OH or -SH; 

R56 is selected from the group consisting of -H, methyl, ethyl, isopropyl, 

and cyclopropyl;   

R52 is selected from the group consisting of -H, methyl, ethyl, n-propyl, 

isopropyl, n-butyl, n-pentyl, n-hexyl, -(CH2)2OCH3, -CH2C(O)OH, and -

C(O)N(CH3)2; 

R53 and R54 are each, independently,  –H, methyl, ethyl, or isopropyl; or 

R53 and R54 taken together with the carbon atoms to which they are attached 

form a phenyl, cyclohexenyl, or cyclooctenyl ring; and 
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R55 is selected from the group consisting of -H, -OH, –OCH3, and –

OCH2CH3. 

 

47. The compound of claim 25, wherein said compound is selected from the group 

consisting of: 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-hydroxy-

[1,2,4]triazole, 

  3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-hydroxy-

[1,2,4]triazole, 

  3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indol-5-yl)-5-hydroxy-

[1,2,4]triazole, and 

  3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-hydroxy-

[1,2,4]triazole, 

a tautomer, or a pharmaceutically acceptable salt thereof. 

 

48. The compound of claim 25, wherein said compound is selected from the group 

consisting of: 

  3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indazol-5-yl)-5-mercapto-

[1,2,4]triazole and 

  3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indazol-6-yl)-5-mercapto-

[1,2,4]triazole,  

a tautomer, or a pharmaceutically acceptable salt thereof. 

 

49. The compound of claim 25, wherein said compound is selected from the group 

consisting of: 

 3-(2,4-dihydroxyphenyl)-4-(1-ethyl-indol-4-yl)-5-mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxyphenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxyphenyl)-4-(indol-4-yl)-5-mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxyphenyl)-4-(1-methoxyethyl-indol-4-yl)-5-mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 
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 3-(2,4-dihydroxyphenyl)-4-(1-dimethylcarbamoyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,  

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-propyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2,3-trimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2,3-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-acetyl-2,3-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-propyl-2,3-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-tetrahydrocarbozol-7-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-cyclononan[a]indol-5-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-butyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-pentyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-hexyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-(1-methylcyclopropyl)-indol-4-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1,2,3-trimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 
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 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-

mercapto-[1,2,4]triazole disodium salt, 

 3-(2,4-dihydroxy-5-tert-butyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-propyl-7-methoxy-indol-4-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-methyl-3-ethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-

mercapto-[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-methyl-3-isopropyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-ethyl-carbozol-7-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-hydroxy-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-ethoxy-indol-4-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole,  

 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-methyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole,  

 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1H-indol-5-yl)-5-mercapto-[1,2,4]triazole,  



- 
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 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2-dimethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-ethyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, and 

 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-propyl-indol-5-yl)-5-mercapto-

[1,2,4]triazole, 

 a tautomer, or a pharmaceutically acceptable salt thereof. 

 

50. The compound of claim 25, wherein said compound is selected from the group 

consisting of: 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzimidazol-4-yl)-5-mercapto-

[1,2,4]triazole, 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzimidazol -4-yl)-5-

mercapto-[1,2,4]triazole HCL salt, 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-3-ethyl-benzimidazol-5-yl)-5-

mercapto-[1,2,4]triazole, 

  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-2-methyl-benzimidazol-5-yl)-5-

mercapto-[1,2,4]triazole, and 

  3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-2-trifluoromethyl-

benzimidazol-5-yl)-5-mercapto-[1,2,4]triazole,  

a tautomer, or a pharmaceutically acceptable salt thereof. 

 

51. The compound of claim 25, wherein said compound is 3-(2,4-dihydroxy-5-

isopropyl-phenyl)-4-(N-methyl-indol-5-yl)-5-mercapto-[1,2,4]triazole.   

 

52. A pharmaceutical composition, comprising a pharmaceutically acceptable  carrier 

and one or more compounds represented by the formula of Claim 1. 

 

53. The compound of Claim 9 wherein R1, R3 and R25 are each independently -OH, 

-SH, -NHR7, -OC(O)NR10R11, -SC(O)NR10R11, -OC(O)R7, -SC(O)R7, -OC(O)OR7, 

-SC(O)OR7, -OS(O)pR7, -S(O)pOR7, -SS(O)pR7, -OS(O)pOR7, -SS(O)pOR7, 
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-OC(S)R7, -SC(S)R7, -OC(S)OR7, -SC(S)OR7, -OC(S)NR10R11, -SC(S)NR10R11, 

-OC(NR8)R7, -SC(NR8)R7, -OC(NR8)OR7, -SC(NR8)OR7,  -OP(O)(OR7)2 or 

-SP(O)(OR7)2. 

 

54. The compound of Claim 53, wherein R1 and R3 are each, independently,  -OH,  

-SH, or  -NHR7. 

 

55. The compound of Claim 54, wherein the compound is represented by the 

following structural formula:   

N N

N
R1

R3

R2
R25

R6

 

 a tautomer, or a pharmaceutically acceptable salt thereof. 

 

56. The compound of Claim 55, wherein: 

R1 is  -SH or  -OH; 

R3 and R25 are  -OH; and 

R6 is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl, 

or  -NR10R11. 

 

57. The compound of Claim 56,  

wherein R6 is a C1-C6 C4 alkyl, a C1-C6 haloalkyl, a C1-C64 alkoxy, a C1-C6 

haloalkoxy, or a C1-C6 alkyl sulfanyl or a C3-C6 cycloalkyl. 

 

58. The compound of Claim 10 wherein R1, R3 and R25 are each independently -OH, 

-SH, -NHR7, -OC(O)NR10R11, -SC(O)NR10R11, -OC(O)R7, -SC(O)R7, -OC(O)OR7, 

-SC(O)OR7, -OS(O)pR7, -S(O)pOR7, -SS(O)pR7, -OS(O)pOR7, -SS(O)pOR7, 
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-OC(S)R7, -SC(S)R7, -OC(S)OR7, -SC(S)OR7, -OC(S)NR10R11, -SC(S)NR10R11, 

-OC(NR8)R7, -SC(NR8)R7, -OC(NR8)OR7, -SC(NR8)OR7,  -OP(O)(OR7)2 or 

-SP(O)(OR7)2. 

 

59. The compound of Claim 58, wherein R1 and R3 are each, independently,  -OH,  

-SH, or  -NHR7. 

 

60. The compound of Claim 59, wherein the compound is represented by the 

following structural formula:   

N N

N
R1

R3

R18
R25

R6

 

 a tautomer, or a pharmaceutically acceptable salt thereof. 

 

61. The compound of Claim 60, wherein: 

R1 is  -SH or  -OH; 

R3 and R25 are  -OH; and 

R6 is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl, 

or  -NR10R11. 

 

62. The compound of Claim 10, wherein R6 is a C1-C6 alkyl, a C1-C6 haloalkyl, a 

C1-C6 alkoxy, a C1-C6 haloalkoxy, a C1-C6 alkyl sulfanyl or a C3-C6 cycloalkyl. 

 

63. The compound of Claim 9, wherein the compound is selected form the group 

consisting of: 

      3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-bromophenyl)-5-mercapto-triazole; 

      3-(2,4-Dihydroxyphenyl)-4-(2,6-diethylphenyl)-5-mercapto-triazole; 
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      3-(2,4-Dihydroxyphenyl)-4-(2-methy-6-ethylphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2,6-diisopropylphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2-methoxyphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(3-methoxyphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-butyl-phenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2,4-dimethyl-phenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2,6-dimethyl-phenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2,6-dimethyl-phenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2,3-dimethylphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-fluorophenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(biphenyl-2-yl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(4-pentyloxyphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxyphenyl)-4-(4-octyloxyphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-phenyl)-4-(3,5-dimethoxyphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-phenyl)-4-(3,5-di-tert-butylphenyl)-5-mercapto-triazole;  

      3-[2,4-Dihydroxy-phenyl]-4-(3-benzoylphenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(2,3-dimethy-4-methoxy-phenyl)-5-mercapto-

triazole;  

      3-(2,4-Dihydroxy-phenyl)-4-(2,3-dimethoxy-phenyl)-5-mercapto-triazole;  

      3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-methox-phenyl)-5-hydroxy-triazole; 

      3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-methoxy-phenyl)-5-amino-triazole; 

      3-(2,4-Dihydroxy-phenyl)-4-(2,3-difluorophenyl)-5-hydroxy-triazole; 

      3-(2,4-Dihydroxy-phenyl)-4-[2-(1H-tetrazol-5-yl)-phenyl]-5-hydroxy-triazole; 

      3-(2,4-Dihydroxy-phenyl)-4-{4-[2-(morpholin-1-yl)-ethoxy]-phenyl}-5-hydroxy-

triazole; 

      3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(2,3-difluorophenyl)-5-ureido-triazole; 

3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-[3,5-di-(trifluoromethyl)-phenyl]-5-

carbamoyloxy-triazole; 

3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(3-trifluoromethyl-phenyl)-5-

(sulfamoylamino)-triazole; 
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      3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(3-isopropyloxy-phenyl)-5-(sulfamoyloxy)-

triazole; 

      3-(2,4-Dihydroxy-phenyl)-4-(biphenyl-3-yl)-5-mercapto-triazole; 

      3-(2,4-Dihydroxy-phenyl)-4-(2-methyl-5-hydroxymethyl-phenyl)-5-mercapto-triazole; 

      3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-t-butyl-4-methoxy-phenyl)-5-mercapto-

triazole; 

a tautomer, or a pharmaceutically acceptable salt thereof. 

 

64. The compound of Claim 10, wherein the compound is 3-(2,4-Dihydroxy-phenyl)-

4-cyclopentyl-5-hydroxy-triazole or a tautomer, pharmaceutically acceptable salt, 

solvate, clathrate, or a prodrug thereof. 

 

65. A compound selected selected from the group consisting of:  

3-(2,4 Dihydroxyphenyl)-4-(3-methylphenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(2-chlorophenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(3-chlorophenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(3-fluorophenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(2-ethylphenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(4-fluorophenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(2-methylsulfanylphenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxyphenyl)-4-(2,3-dichlorophenyl)-5-mercapto-triazole;  

3-(2,4-Dihydroxy-phenyl)-4-(2-methoxy-3-chloro-phenyl)-5-mercapto-triazole;   

3-(2,4-Dihydroxy-phenyl)-4-phenyl-5-(sulfamoylamino)-triazole;  

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-trifluoromethyl-phenyl)-5-carbamoyloxy-

triazole; and  

3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(3-isopropylphenyl)-5-(thiocarboxyamino)-

triazole;  

a tautomer, or a pharmaceutically acceptable salt thereof. 

 

66.  A pharmaceutical composition, comprising a pharmaceutically acceptable carrier 

and one or more compounds represented by the formula of Claim 9. 
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67.   A pharmaceutical composition, comprising a pharmaceutically acceptable carrier 

and one or more compounds represented by the formula of Claim 10. 

 


