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WHAT IS CLAIMED IS:  

1.  A compound having the formula (I)    

N

N

QAk

Y

O

RD

RC

RA

Z

RB

RE

 

(I) 

or a salt thereof, wherein:  

Q is Ar1; 

Ar1 is aryl;  

RC is hydrogen; 

Ak is C1-C6 alkylene; 

Z is  

where n is 1; and R is H or alkyl; 

RD is alkyl; 

RE is a FLUOROPHORE; 

Y is O; 

RA represents 0 substituents; and 

RB represents from 0 substituents.    

 

2. The compound of claim 1 wherein Q is Ar1 where Ar1 is 2-thiazolyl, 

2-thienyl, 2-furanyl, 2-(1-methyl)imidazolyl, 2-pyrimidinyl, 2-naphthyl, 2-pyrrolidinyl, 

phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 

 

3. The compound of claim 1 wherein Q is Ar1 and RB is absent. 

 
4. The compound of claim 1 wherein Y is O. 
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5. The compound of claim 1 wherein RE is 

 

O

O

B

R4

A

R3 R2

R5

R1

R6
R16

R12
R13

R15

 

 

or 

 

O

O

C

R4

A

R3 R2

R5

R1

R6
R16

R12
R13

R15

R11

 

wherein   

R2, R3, R4 and R5 are independently H, F, Cl, Br, I, CN; or C1 - C18 alkyl, or 

C1 - C18 alkoxy, where each alkyl or alkoxy is optionally further substituted by F, Cl, Br, I, a 

carboxylic acid, a salt of carboxylic acid, or a carboxylic acid ester of a C1 - C6 alcohol; or           

--SO3X where X is H or a counterion; 

R1 and R6 are H; or R1 taken in combination with R2 or R5 taken in 

combination with R6 or both, form a fused aromatic six-membered ring that is optionally 

substituted one or more times by --SO3X; 

A is NR8R9; where R8 and R9 are independently H, C1 - C6 alkyl, C1 - C6 

carboxyalkyl, C1 - C6 sulfoalkyl, a salt of C1 - C6 carboxyalkyl, or a salt of C1 - C6 sulfoalkyl, 

wherein the alkyl portions are optionally substituted by amino, hydroxy, carboxylic acid, a 

salt of carboxylic acid, or a carboxylic acid ester of a C1 -C6 alkyl; or R8 in combination with 

R9 forms a saturated 5- or 6-membered heterocycle that is a piperidine, a morpholine, a 

pyrrolidine or a piperazine, each of which is optionally substituted by methyl, carboxylic 

acid, a salt of carboxylic acid, or a carboxylic acid ester of a C1 - C6 alkyl; 

or R8 in combination with R2, or R9 in combination with R3, or both, form a 5- 
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or 6-membered ring that is saturated or unsaturated, and is optionally substituted by one or 

more C1 -C6 alkyls or --CH2SO3X moieties; 

C is OR17 or NR18R19, 

where R17 is H, or C1 - C18 alkyl; 

R18 and R19 are independently H, C1 - C6 alkyl, C1 - C6 carboxyalkyl, C1 - C6 

sulfoalkyl, a salt of C1 - C6 carboxyalkyl, or a salt of C1 - C6 sulfoalkyl, wherein the alkyl 

portions are optionally substituted by amino, hydroxy, carboxylic acid, a salt of carboxylic 

acid, or a carboxylic acid ester of a C1 - C6 alkyl; or R18 in combination with R19 forms a 

saturated 5- or 6-membered heterocycle that is a piperidine, a morpholine, a pyrrolidine or a 

piperazine, each of which is optionally substituted by methyl, carboxylic acid, a salt of 

carboxylic acid, or a carboxylic acid ester of a C1 - C6 alkyl;  

                           or R18 in combination with R4, or R19 in combination with R5, or both, form 

a 5- or 6-membered ring that is saturated or unsaturated, and is optionally substituted by one 

or more C1 - C6 alkyls or --CH2SO3X moieties; 

B is O or N+R18R19; 

R12, R13, R15, and R16 are independently H, F, Cl, Br, I, --SO3X, a carboxylic 

acid, a salt of carboxylic acid, CN, nitro, hydroxy, azido, amino, hydrazino; or C1 - C18 alkyl, 

C1 - C18 alkoxy, C1 - C18 alkylthio, C1 - C18 alkanoylamino, C1 - C18 alkylaminocarbonyl, C2 - 

C36 dialkylaminocarbonyl, C1 - C18 alkyloxycarbonyl, or C6 - C18 arylcarboxamido, the alkyl 

or aryl portions of which are optionally substituted one or more times by F, Cl, Br, I, 

hydroxy, carboxylic acid, a salt of carboxylic acid, a carboxylic acid ester of a C1 - C6 

alcohol, --SO3X, amino, alkylamino, dialkylamino or alkoxy, the alkyl portions of each 

having 1-6 carbons; or one pair of adjacent substituents R12 and R13 or R15 and R16, when 

taken in combination, form a fused 6-membered aromatic ring that is optionally further 

substituted by carboxylic acid, or a salt of carboxylic acid; and 

R11 is H, hydroxy, CN or a C1 - C6 alkoxy; or R11 in combination with R12 

forms a 5- or 6-membered spirolactone ring or a 5- or 6-membered spirosultone ring that is 

optionally and independently substituted by H, F or CH3. 

 
6. The compound of claim 1 wherein RE is  
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S

O

O

R4

A

R3 R2

R5

R1

R6
R16

R12
R13

R15

N

H

 

or 

S

O

O

R4

A

R3 R2

R5

R1

R6
R16

R12
R13

R15

N

HR7

R11

 

wherein 

R1 and R6 are independently H, F, Cl, Br, I, C1 - C18 alkyl or C1 -C18 alkoxy; 

R2, R3, R4 and R5 are independently H, F, Cl, Br, I, CN; or C1 - C18 alkyl, C1 - 

C18 alkoxy or C1 - C18 alkylthio, where each alkyl, alkoxy or alkylthio is optionally further 

substituted by F, Cl, Br, I, sulfonic acid, salt of sulfonic acid, carboxylic acid, a salt of 

carboxylic acid, a carboxylic acid ester of a C1 - C6 alkyl, a carboxylic acid ester of --CH2 --

O--(C=O)--R18 where R18 is a C1 - C4 alkyl; or amino, alkylamino, dialkylamino, or alkoxy, 

the alkyl portions of which independently have 1-6 carbons; or one or both of R3 and R4 are --

CH2N(CH2 COOR17)2, where R17 is H, a biologically compatible counterion, a linear or 

branched alkyl having 1-6 carbons, or --CH2--O--(C=O)--R18; 

A is OR7 or NR8R9,  

                        where each R7 is independently H, C1 - C18 alkyl, a C1 - C18 acyl wherein each 

alkyl group independently has 1-6 carbons and is optionally substituted by amino, hydroxy, 

carboxylic acid, a salt of carboxylic acid, a carboxylic acid ester of a C1 - C6 alkyl, a 

carboxylic acid ester of --CH2--O--(C=O)--R18 ; or a trialkylsilyl wherein each alkyl group 

independently has 1-6 carbons; 

R8 and R9 are independently H, C1 - C6 alkyl, C1 - C6 carboxyalkyl, C1 - C6 

sulfoalkyl, a salt of C1 - C6 carboxyalkyl, a salt of C1 - C6 sulfoalkyl, or C1 - C18 acyl wherein 

the alkyl portions are optionally substituted by amino, hydroxy, carboxylic acid, a salt of 
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carboxylic acid, a carboxylic acid ester of a C1 - C6 alkyl, a carboxylic acid ester of --CH2--

O--(C=O)--R18 ; or R8 in combination with R2, or R9 in combination with R3, or both, form a 

saturated 5- or 6-membered ring that is optionally substituted by one or more methyls; or R8 

in combination with R9 forms a saturated 5- or 6-membered heterocycle that is a piperidine, a 

morpholine, a pyrrolidine or a piperazine, each of which is optionally substituted by methyl, 

carboxylic acid, a salt of carboxylic acid, a carboxylic acid ester of a C1 - C6 alkyl, or a 

carboxylic acid ester of                  --CH2--O--(C=O)--R18; 

R12, R13, R15 and R16 are independently H, F, Cl, Br, I; or sulfonic acid, salt of 

sulfonic acid, carboxylic acid, a salt of carboxylic acid, a carboxylic acid ester of a C1 - C6 

alkyl, a carboxylic acid ester of --CH2--O--(C=O)--R18, CN, nitro, hydroxy, azido, amino, 

hydrazino; or C1 -C18 alkyl, C1 - C18 alkoxy, C1 - C18 alkylthio, C1 - C18 alkylamino, C1 - C18 

alkylester, C1 -C18 alkylamido or C1 -C18 arylamido, the alkyl or aryl portions of which are 

optionally substituted one or more times by F, Cl, Br, I, hydroxy, carboxylic acid, a salt of 

carboxylic acid, a carboxylic acid ester of a C1 - C6 alkyl, a carboxylic acid ester of --CH2--

O--(C=O)--R18, sulfonic acid, salt of sulfonic acid, amino, alkylamino, dialkylamino or 

alkoxy, the alkyl portions of each having 1-6 carbons; or one pair of adjacent substituents R12 

and R13 or R15 and R16, when taken in combination, form a fused 6-membered aromatic ring 

that is optionally further substituted by carboxylic acid, a salt of carboxylic acid, a carboxylic 

acid ester of a C1 - C6 alkyl, a carboxylic acid ester of --CH2--O--(C=O)--R18; and  

R11 is H, hydroxy, CN or a C1 - C6 alkoxy; or R11 in combination with R12 

forms a 5- or 6-membered spirolactone ring or a 5- or 6-membered spirosultone ring that is 

optionally and independently substituted by H, F or CH3. 

 

7. The compound of claim 1 wherein RE is  

 

N
B-

N+

F F

R3

R1

R2

R4 R5

R6

O  

wherein 

R1, R2, R3, R4, R5, and R6 are each independently H, halogen, alkyl, 

cycloalkyl, aryl, arylalkyl, acyl or sulfo.  
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8. The compound of claim 1 wherein RE is  
 

N+

C
N

R7

R12

R14
R17

R13

C
p

R4

O

R18

R19

R16

R9

R8

R6

HH
C
H

q

R2

 

or 

N+
N

C
N

R2

R7
R14

R17
R13

C
p

R4

O

R18

R16

R9

R8

R6

HH
C
H

q

R12

 

wherein 

R4 is C1 - C22 alkyl or C7 - C22 arylalkyl, each alkyl portion of which 

optionally incorporates up to six hetero atoms, selected from the group consisting of N, O and 

S, and each alkyl portion of which is optionally substituted one or more times by substituents 

selected from the group consisting of F, Cl, Br, I, hydroxy, carboxy, sulfo, phosphate, amino, 

sulfate, phosphonate, cyano, nitro, azido, C1 - C6 alkoxy, C1 - C6 alkylamino, or C2 - C12 

dialkylamino, or C3 - C18 trialkylammonium; 

R2 is C1 - C22 alkyl or C7 - C22 arylalkyl, each alkyl portion of which 

optionally incorporates up to six hetero atoms, selected from the group consisting of N, O and 

S, and each alkyl portion of which is optionally substituted one or more times by F, Cl, Br, I, 

hydroxy, carboxy, sulfo, phosphate, amino, sulfate, phosphonate, cyano, nitro, azido, C1 - C6 

alkoxy, C1 - C6 alkylamino, C2 - C12 dialkylamino, or C3 - C18 trialkylammonium; 

R6 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R7 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 
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substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R8 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R9 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R16 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R17 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R18 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

R19 is H, amino, sulfo, trifluoromethyl, halogen, C1 - C6 alkyl, C1 - C6 alkoxy, 

C1 - C6 alkylamino, or C2 - C12 dialkylamino, each alkyl portion of which is optionally further 

substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and 

hydroxyl;  

or a member independently selected from 

R6 in combination with R7;  

R7 in combination with R8;  

R8 in combination with R9;  

R16 in combination with R17;  

R17 in combination with R18; and  

R18 in combination with R19 
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together with the atoms to which they are joined, form an aromatic ring 

comprising --CH-- or --CR1-- wherein R1 is amino, sulfo, trifluoromethyl, halogen, C1 - C6 

alkyl, C1 - C6 alkoxy, C1 - C6 alkylamino, or C2 - C12 dialkylamino, wherein each alkyl 

portion of which is optionally substituted by substituents selected from the group consisting 

of carboxy, sulfo, amino, and hydroxyl; 

p is 1, 2 or 3; 

q is 0, 1, 2 or 3; 

R12 is C1 - C22 alkyl or C7 - C22 arylalkyl, each alkyl portion of which 

optionally incorporates up to six hetero atoms, selected from the group consisting of N, O and 

S, and each alkyl portion of which is optionally substituted one or more times by F, Cl, Br, I, 

hydroxy, carboxy, sulfo, phosphate, amino, sulfate, phosphonate, cyano, nitro, azido, C1 - C6 

alkoxy, C1 - C6 alkylamino, C2 - C12 dialkylamino, or C3 - C18 trialkylammonium; 

R13 is C1 - C22 alkyl or C7 - C22 arylalkyl, each alkyl portion of which 

optionally incorporates up to six hetero atoms, selected from the group consisting of N, O and 

S, and each alkyl portion of which is optionally substituted one or more times by F, Cl, Br, I, 

hydroxy, carboxy, sulfo, phosphate, amino, sulfate, phosphonate, cyano, nitro, azido, C1 - C6 

alkoxy, C1 - C6 alkylamino, or C2 - C12 dialkylamino, or C3 - C18 trialkylammonium; 

R14 is C1 - C22 alkyl or C7 - C22 arylalkyl, each alkyl portion of which 

optionally incorporates up to six hetero atoms, selected from N, O and S, and each alkyl 

portion of which is optionally substituted one or more times by F, Cl, Br, I, hydroxy, carboxy, 

sulfo, phosphate, amino, sulfate, phosphonate, cyano, nitro, azido, C1 - C6 alkoxy, C1 - C6 

alkylamino, or C2 - C12 dialkylamino, or C3 - C18 trialkylammonium; 

or R13 and R14 taken in combination complete a five- or six-membered 

saturated or unsaturated ring that is optionally substituted; and 

wherein sulfo is sulfonic acid or sulfonate.  

 

9. The compound of claim 1 wherein RE is  
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O

O

R46

R6

R31

R33

N+

N
R5

R45

E

X R1

R2

R4
R3

R44
R43

X'
E'

R42

R41

R30

R34

 

wherein 

R1, R2, R6, R41, R42, and R46 are independently selected from the group 

consisting of hydrogen, cyano, halogen, carboxylic acid, sulfonic acid C1 - C6 alkyl, C1 - C6 

alkoxy, aryl, heteroaryl, wherein said alkyl or alkoxy is optionally substituted by carboxylic 

acid, sulfonic acid, or halogen and said aryl or heteroaryl is optionally substituted one or 

more times by C1 - C6 alkyl, C1 - C6 perfluoroalkyl, cyano, halogen, azido, carboxylic acid, 

sulfonic acid, or halomethyl; 

or R1 in combination with R2, or R41 in combination with R42, or both, forms a 

fused aromatic or heteroaromatic ring that is optionally sulfonated one or more times; 

R3, R4, R43, and R44 are independently selected from the group consisting of 

hydrogen, C1 - C6 alkyl, an aromatic or heteroaromatic ring, wherein said alkyl is optionally 

substituted by carboxylic acid, sulfonic acid, amino, hydroxy, or halogen and said aromatic or 

heteroaromatic ring that is optionally substituted one or more times by C1 - C6 alkyl, C1 - C6 

alkoxy, C1 -C6 perfluoroalkyl, cyano, halogen, carboxylic acid, sulfonic acid, or halomethyl; 

or R2 in combination with R3, R42 in combination with R43, or R3 in 

combination with R4, or R43 in combination with R44, or any combination thereof, forms a 5- 

or 6-membered alicyclic ring; 

R5 and R45 are independently selected from the group consisting of hydrogen, 

methyl, carboxymethyl, C2 - C6 alkyl, or heteroaryl, wherein said alkyl is optionally 

substituted by carboxylic acid, sulfonic acid, amino, or halogen and said aryl or heteroaryl is 

optionally substituted one or more times by C1 - C6 alkyl, C1 - C6 perfluoroalkyl, cyano, 

halogen, carboxylic acid, sulfonic acid, or halomethyl; 

or R4 in combination with R5, or R5 in combination with R6, or R44 in 
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combination with R45, or R45 in combination with R46, or any combination thereof, forms a 5- 

or 6-membered alicyclic ring; 

wherein E, E', X' and X is O, S, or NR8 provided that E and X or E' and X' are 

not both present; 

wherein R8 is independently selected from the group consisting of hydrogen, 

methyl, carboxymethyl, C2 - C6 alkyl, wherein said alkyl is optionally substituted by 

carboxylic acid, sulfonic acid, amino, or halogen; and  

R30, R31, R33 and R34 are independently selected from the group consisting of 

hydrogen, F, Cl, Br, I, sulfonic acid, carboxylic acid, CN, nitro, hydroxy, azido, amino, 

hydrazino, or C1 - C18 alkyl, C1 - C18 alkoxy, C1 - C18 alkylthio, C1 - C18 alkanoylamino, C1 - 

C18 alkylaminocarbonyl, C2 - C36 dialkylaminocarbonyl, C1 -C18 alkyloxycarbonyl, or C7 - C18 

arylcarboxamido, wherein said alkyl or aryl portions of said R30, R31, R33 and R34 are 

optionally substituted one or more times by substituents selected from the group consisting of 

F, Cl, Br, I, hydroxy, carboxylic acid, a carboxylic acid ester of a C1 - C6 alcohol, sulfonic 

acid, amino, C1 - C6 alkylamino, C1 - C6 dialkylamino and C2 - C6 alkoxy; or a pair of 

adjacent R30 and R31 or R33 and R34 substituents when taken in combination, form a fused 6-

membered aromatic ring that is optionally further substituted by carboxylic acid. 

 

10. The compound of claim 1 wherein RE is  

 

O

O O

R8

R7

R6

R5 R4

 

wherein 

R4 is H, OH, CN, C1-C18 alkyl, C1-C18 perfluoroalkyl, sulfomethyl, 

biologically compatible salt of sulfomethyl, halomethyl, or aryl; 

R5 is H or C1-C6 alkoxy;  

R6 is H, methyl, halogen, or SO3X; 

R7 is H or NR1R2; wherein  

R1 and R2 are independently H, C1 -C18 alkyl, C6 -C18 aryl, C1 -C18 alkanoyl, 

C7-C18 arylalkanoyl;  
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or R1 in combination with R2 forms a saturated 5- or 6-membered heterocycle 

that is a piperidine, a morpholine, a pyrrolidine or a piperazine;  

or R1 is a 2-nitrobenzyloxycarbonyl of the formula  

 

CH

NO2R9

R10 O

R11 O

 

wherein  

         R9 and R10 are H, C1 -C6 alkoxy, or R9
 and R10 taken in combination are                      

--O--CH2--O--; and R11 is H, CH3, a carboxylic acid or a biologically compatible salt of a 

carboxylic acid; 

R8 is H, halogen, SO3X, C1-C6 alkoxy or C1-C6 alkyl; and 

X is H, or a biologically compatible cation. 

                         


