_T74 .

WHAT IS CLAIMED IS:

1. A compound having the formula (I)

or a salt thereof, wherein:

Qis Ar'erAky;

Ar! is aryl; erheteroaryd

RC is hydrogen;

Ak is and-Ade;-are-dependently-C,-Cg alkylene;

Zis

wherenis 1

is H or alkyl;
RP is selectedfrom-the—groupconsistingof-alkylheteroalleyl—alkenyl—and
kynyleach-of whichi sonallysubsticated:
RE is a FLUOROPHORE;
Y is O-Sser-HN;
R” represents £rom-0 to-3-substituents-independently-ineach-instancehalo-or
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substituted; and

R® represents from 0-te-3 substituents-independently-ineachinstaneerhalogen
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32.  The compound of claim 1 wherein Q is Ar' where Ar' 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.

is-Ar'where-Ar' 45 2 pyridyl

53.  The compound of claim 1 wherein Q is Ar' and R® is absent.

é64.  The compound of claim 1 wherein Y is O.
i D s methvk

85.  The compound of claim 1 wherein R® is

wherein

Rz, R3, R4 and Rs are independently H, F, Cl, Br, I, CN; or C, - C;5 alkyl, or
C, - Cy5 alkoxy, where each alkyl or alkoxy is optionally further substituted by F, C1, Br, 1, a
carboxylic acid, a salt of carboxylic acid, or a carboxylic acid ester of a C, - C; alcohol; or
--$S03;X where X is H or a counterion;

R; and R are H; or R, taken in combination with R, or R taken in
combination with Rg or both, form a fused aromatic six-membered ring that is optionally

substituted one or more times by --SO3X,
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A is NR*R”; where R® and R? are independently H, C, - Cg alkyl, C; - Cg
carboxyalkyl, C; - Cg sulfoalkyl, a salt of C; - Cs carboxyalkyl, or a salt of C; - Cg 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 C; -Cg alkyl; or Rg in combination with
Rg 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 C; - Cg alkyl;

or Rg in combination with R,, or R in combination with Rs, or both, form a 5-
or 6-membered ring that is saturated or unsaturated, and is optionally substituted by one or
more C, -Cg alkyls or --CH;SO3X moieties;

C is OR;7 or NR'*R",

where Ry7is H, or C, - Cyg alkyl;

R'® and R" are independently H, C, - Cg alkyl, C, - Cg carboxyalkyl, C; - Cg
sulfoalkyl, a salt of C, - Cg carboxyalkyl, or a salt of C, - C¢ sulfoalkyl, wherein the atkyl
portions are optionally substituted by amino, hydroxy, carboxylic acid, a salt of carboxylic
acid, or a carboxylic acid ester of a C; - Cg alkyl; or R;5 in combination with R, 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 C; - Cg alkyl;

or R'® in combination with R4, or R in combination with R, or both, form
a 5- or 6-membered ring that is saturated or unsaturated, and is optionally substituted by one
or more C; - Cg alkyls or --CH2S0:X moieties;

B is O or N'R'*R";

Riz, Ry3, Rys, and Ryg are independently H, F, Cl, Br, I, --S03X, a carboxylic
acid, a salt of carboxylic acid, CN, nitro, hydroxy, azido, amino, hydrazino; or C, - Cg alkyl,
C; - Cjs alkoxy, C; - Cy3 alkylthio, C; - C,g alkanoylamino, C; - Ci5 alkylaminocarbonyl, C; -
Cs dialkylaminocarbonyl, C, - Cyg alkyloxycarbonyl, or Cg - C;3 arylcarboxamido, the alkyl
or aryl portions of which are optionally substituted one or more times by F, Cl, Br, [,
hydroxy, carboxylic acid, a salt of carboxylic acid, a carboxylic acid ester of a C; - Cg¢
alcohol, --SO3X, amino, alkylamino, dialkylamino or alkoxy, the alkyl portions of each
having 1-6 carbons; or one pair of adjacent substituents Rj; and Ry3 or Rys and Rg, 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
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Ry, is H, hydroxy, CN or a C; - Cg alkoxy; or Ry; in combination with Ry,
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 CHs,
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3096. The compound of claim 1 wherein RE is

wherein

R; and Rg are independently H, F, Cl, Br, I, C; - Cy3 alkyl or C, -C;5 alkoxy;

Rz, R3, R4 and Rs are independently H, F, CI, Br, I, CN; or C; - Cyg alkyl, C; -
Cis alkoxy or C; - Cy3 alkylthio, where each alkyl, alkoxy or alkylthio is optionally further
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substituted by F, Cl, Br, I, sulfonic acid, sait of sulfonic acid, carboxylic acid, a salt of
carboxylic acid, a carboxylic acid ester of a C; - Cg alkyl, a carboxylic acid ester of --CHj --
0--(C=0)--R;3 where Rys is a C, - C4 alkyl; or amino, alkylamino, dialkylamino, or alkoxy,
the alkyl portions of which independently have 1-6 carbons; or one or both of R; and Ry are --
CH>N(CH; COOR;7)2, where Ry is H, a biologically compatible counterion, a linear or
branched alkyl having 1-6 carbons, or --CHz--O--(C=0)--R,3;

A is OR; or NR'R?,

where each R is independently H, C; - Cyz alkyl, a C; - C;5 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 C; - Cg alkyl, a
carboxylic acid ester of --CH»--0--(C=0)--R ;3 ; or a trialkylsilyl wherein each alkyl group
independently has 1-6 carbons;

R®and R® are independently H, C; - Cg alkyl, C; - Cg carboxyalkyl, C; - Cg
suifoalkyl, a salt of C, - Cg carboxyalkyl, a salt of C, - Cg sulfoalkyl, or C; - C,g acyl wherein
the alkyl portions are optionally substituted by amino, hydroxy, carboxylic acid, a salt of
carboxylic acid, a carboxylic acid ester of a C, - Cg alkyl, a carboxylic acid ester of --CHj--
O--(C=0)--Ry3; or R® in combination with Ry or R’ in combination with Rz, or both, form a
saturated 5- or 6-membered ring that is optionally substituted by one or more methyls; or R®
in combination with R® 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 C; - Cg alkyl, or a
carboxylic acid ester of --CH,--O--(C=0)--Rs;

Riz, Ri3, Rys and Ry 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 C; - Cg
alkyl, a carboxylic acid ester of --CHj--O--{C=0)--R;3, CN, nitro, hydroxy, azido, amino,
hydrazino; or C; -Cygalkyl, C, - Cy3 alkoxy, C; - Cys5 alkylthio, C; - C;5 alkylamino, C, - Cyg
alkylester, C, -C,5 alkylamido or C; -C,g 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 C; - Cg alkyl, a carboxylic acid ester of --CH,--
0--(C=0)--R 3, 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 R}

and Ry3 or Ry5 and R4, when taken in combination, form a fused 6-membered aromatic ring
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that is optionally further substituted by carboxylic acid, a salt of carboxylic acid, a carboxylic
acid ester of a C, - Cg alkyl, a carboxylic acid ester of --CHj--O--(C=0)--Rg; and

R, is H, hydroxy, CN or a C, - Cg alkoxy; or Rj; in combination with Ry,
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 CHs.
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127. The compound of claim 1 wherein R® is

wherein
Ry, Ry, R3, Ry, Rs, and R are each independently H, halogen, alkyl,
cycloalkyl, aryl, arylalkyl, acyl or sulfo.
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448.  The compound of claim 1 wherein R is

Rig
Rq7
or
Rig
Rq7
wherein

R4 18 C; - Cyp alkyl or Cq - Cy 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, C; - Cg alkoxy, C; - C¢ alkylamino, or C; - Cj,
dialkylamino, or C; - C;g trialkylammonium;

Rz is C; - Cyp alkyl or C; - Cy; 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, 1,
hydroxy, carboxy, sulfo, phosphate, amino, sulfate, phosphonate, cyano, nitro, azido, C; - Cg
alkoxy, C; - Cg alkylamino, C; - C; dialkylamino, or Cs - Cyg trialkylammonium;

R¢ is H, amino, sulfo, trifluoromethyl, halogen, C, - C alkyl, C; - Cg alkoxy,
C, - Cs alkylamino, or C; - C,; dialkylamino, each alkyl portion of which is optionally further
substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and
hydroxyl;

Rz is H, amino, sulfo, trifluoromethyl, halogen, C, - Cs alkyl, C, - C; alkoxy,
C; - G alkylamino, or C; - C;; dialkylamino, each alkyl portion of which is optionally further

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

Rg is H, amino, sulfo, trifluoromethyl, halogen, C; - Cg alkyl, C, - Cq alkoxy,
C, - G alkylamino, or C; - Cy; dialkylamino, each alkyl portion of which is optionally further
substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and
hydroxyl;

Rg is H, amino, sulfo, trifluoromethyl, halogen, C; - Cg alkyl, C; - Cs alkoxy,
C, - Cg alkylamino, or C; - C); dialkylamino, each alkyl portion of which is optionally further
substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and
hydroxyl;

Rj¢ is H, amino, sulfo, trifluoromethyl, halogen, C, - Cg alkyl, C; - C¢ alkoxy,
Ci - Cg alkylamino, or C; - C); dialkylamino, each alkyl portion of which is optionally further
substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and
hydroxyl;

Ry7 is H, amino, sulfo, trifluoromethyl, halogen, C; - C¢ alkyl, C; - C; alkoxy,
C; - Cg alkylamino, or C; - C), dialkylamino, each alkyl portion of which is optionally further
substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and
hydroxyl;

Rig is H, amino, sulfo, trifluoromethyl, halogen, C, - C¢ alkyl, C; - Cg alkoxy,
C, - Cs alkylamino, or C; - C,; dialkylamino, each alkyl portion of which is optionally further
substituted by substituents selected from the group consisting of carboxy, sulfo, amino, and
hydroxyl;

R s is H, amino, sulfo, trifluocromethyl, halogen, C, - Cg alkyl, C; - Cg alkoxy,
C; - Cs alkylamino, or C; - C); 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

Rg in combination with Ry;

R7 in combination with Rg;

Rg in combination with Re;

R4 in combination with R,7;

R;7 in combination with Ry; and

R,3 in combination with Ry
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together with the atoms to which they are joined, form an aromatic ring
comprising --CH-- or —-CR'-- wherein R' is amino, sulfo, trifluoromethyl, halogen, C, - Cs
alkyl, C; - Cg alkoxy, C; - Cg alkylamino, or C; - C;; dialkylamino, wherein each alkyl
portion of which is optionally substituted by substituents selected from the group consisting
of carboxy, sulfo, amino, and hydroxyl;

pisl,2o0r3;

qis 0, 1,2 or 3;

Riz is Cy - Cpz alkyl or Cy - Cy; 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, 1,
hydroxy, carboxy, sulfo, phosphate, amino, sulfate, phosphonate, cyano, nitro, azido, C, - Cg
alkoxy, C; - Cg alkylamino, C, - C,; dialkylamino, or Cs - C)g trialkylammonium;

Ri3is C; - Cy alkyl or C7 - Cy; 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, C; - Cs
alkoxy, C; - Cg alkylamino, or C; - C;z diaikylamino, or Cs - C;3 trialkylammonium;

Ri4is C; - Cy; alkyl or C; - Cyy 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, C, - Cg alkoxy, C; - Cg
alkylamino, or C; - Cj; dialkylamino, or Cs - Cj3 trialkylammonium,;

or Ry3 and Ry4 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.

159. The compound of claim 1 wherein RF is



wherein

Ri, Rz, Re, Ra1, Raz, and Ryg are independently selected from the group
consisting of hydrogen, cyano, halogen, carboxylic acid, sulfenic acid C, - Cg alkyl, C; - Cg
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 C; - Cg alkyl, C, - Cg perfluoroalkyl, cyano, halogen, azido, carboxylic acid,
sulfonic acid, or halomethyl;

or R in combination with R, or R4; in combination with Ry, or both, forms a
fused aromatic or heteroaromatic ring that is optionally sulfonated one or more times;

R3, R4, R4z, and Ruq are independently selected from the group consisting of
hydrogen, C; - Cg 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 C, - Cg alkyl, C; - Cs
alkoxy, C; -Cs perfluoroalkyl, cyano, halogen, carboxylic acid, sulfonic acid, or halomethyl;

or R, in combination with Ri, R4; in combination with R43, or R in
combination with R4, or R43in combination with Ra4, or any combination thereof, forms a 5-
or 6-membered alicyclic ring;

Rs and Rys are independently selected from the group consisting of hydrogen,
methyl, carboxymethyl, C; - Cg 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 C; - Cg alkyl, C, - Cg perfluoroalkyl, cyano,
halogen, carboxylic acid, sulfonic acid, or halomethyl;

or R4 in combination with Rs, or Rs in combination with Rg, or Rys in
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combination with Rys, or Rys in combination with Ry, or any combination thereof, forms a 5-
or 6-membered alicyclic ring;

wherein E, E', X'and X is O, S, or NR? provided that E and X or E' and X' are
not both present;

wherein R® is independently selected from the group consisting of hydrogen,
methyl, carboxymethyl, C, - Cg alkyl, wherein said alkyl is optionally substituted by
carboxylic acid, sulfonic acid, amino, or halogen; and

Rig, 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 C, - Cy3 alkyl, C, - C,g alkoxy, C, - Cyg alkylthio, C; - C,g alkanoylamino, C, -
Cig alkylaminocarbonyl, C; - Csg dialkylaminocarbonyl, C; -Cg alkyloxycarbonyl, or C7 - Cyg
arylcarboxamido, wherein said alkyl or aryl portions of said Rsp, R3;, 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 C; - Cg alcohol, sulfonic
acid, amino, C; - Cg alkylamino, C, - C¢ dialkylamino and C, - Cg alkoxy; or a pair of
adjacent R3p and R3; or R33 and Rj4 substituents when taken in combination, form a fused 6-
membered aromatic ring that is optionally further substituted by carboxylic acid.

1610. The compound of claim 1 wherein RE is

Rs Ry o
Re
N
R5 O @]
Rg

wherein

R4 is H, OH, CN, C,-Cj3 alkyl, C,-C;3 perfluoroalkyl, sulfomethyl,
biologically compatible salt of sulfomethyl, halomethyl, or aryl;

Rsis H or C,-Cs alkoxy;

Rg is H, methyl, halogen, or SO3X;

Ry is H or NR'R?; wherein

R and R, are independently H, C, -C;z alkyl, Cq -C;35 aryl, C; -C,5 alkanoyl,
C+-Cg arylalkanoyl;

or R; in combination with R, forms a saturated 5- or 6-membered heterocycle

that is a piperidine, a morpholine, a pyrrolidine or a piperazine;
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or R; is a 2-nitrobenzyloxycarbonyl of the formula

| 0
Rig cH-0—~<
oo
Rg NO,
wherein
Ry and Rg are H, C, -Cgalkoxy, or Rg and R¢ taken in combination are

--0--CH»--0--; and Ry is H, CHs, a carboxylic acid or a biologically compatible salt of a

carboxylic acid;
Ry is H, halogen, SO3X, C;-C; alkoxy or C;-Cg alkyl; and

X is H, or a biologically compatible cation.
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Rs Ris
Yo
R4 Ak Ry3
[] L} 12
O Ry
Ra Rz
A

Cris-ORyz-0r NRPRY where Ry is Hoor C,—Cpathyd:
R¥and R"-are-independently H-C)—Cyalleyh-C,—Cy-carboxyalkr C,—Cq




B-is-O-e-N'RPRY;

Ry R Rysrand-Rygare-tndependently H R -CL Brh—5055Ga-carboxyhie
€—Curatkoxy=C—Cypatkylthior €, —Cye-atkanoyiamine €,—C etk ylaminecarbonyh-Co
Cys-dinlkylaminecarbonyl, C,—Cyo-allyloxyearbomylorCy—C g aryloarboxamido the-alkyd

2o 3

. . £
‘ D ¥ . - H 3

Ry -5 Hhydroxy-CN-ora-C;—C-atkoxyor Ry -in-combinationwith-R
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Rs R1s
R4 . X Rz Ria
@] Ry
R4 Ry
A
oF
Rs Rys
R
R7/O O Rs 12 Rx
Ry { TR Rig
R R
O Ry
R3 Ro
A
wherein
R-and Re-are : SO B C—C pallopt 08 €€ gatkoxys

—Eygatkyh-Cy—
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RyisHorC-Coatkoxy:
Rgis-Hemethylb halogenor S0

Ro-is Hor NR'R*wherein
Ry-and-Ry-are-independenty B €, —Cisaltkyh- C—Cisaryh- €1 —Cyatkaneyl;
C—Cgarylatkanoyk
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Ry-and-Ryyrare-He € —Cg alkoxy—or Roand Rygtaken-in-combinationare
—OCH>—O—and




