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ABSTRACT 

Compounds used as labels with properties comparable to 
known fluorescent compounds. The compounds can be con 
jugated to proteins and nucleic acids for biological imaging 
and analysis. Synthesis of the compounds, formation and use 
of the conjugated compounds, and specific non-limiting 
examples of each are provided. 
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FLUORESCENT COMPOUNDS 

0001. This application claims the benefit of co-pending 
U.S. Provisional Application Nos. 61/425,446 filed Dec. 21, 
2010: 61/446.319 filed Feb. 24, 2011: 61/480,840 filed Apr. 
29, 2011; and 61/482,933 filed May 5, 2011; each of which is 
expressly incorporated by reference herein in its entirety. 
0002 Compounds useful as labels with properties compa 
rable to known fluorescent compounds are disclosed. The 
compounds can be conjugated to proteins and nucleic acids 
for biological imaging and analysis. Synthesis of the com 
pounds, formation and use of the conjugated compounds, and 
specific non-limiting examples of each are disclosed. 
0003 Compounds that react with biomolecules (e.g., anti 
gens, antibodies, DNA-segments with the corresponding 
complimentary species for measuring enzyme kinetics, 
receptor-ligand interactions, nucleic acid hybridization kinet 
ics in vitro as well as in Vivo, etc.), termed labels or dyes, are 
useful for, e.g., pharmacological characterization of receptors 
and drugs, binding data, etc. Compounds Such as Xanthylium 
salts (U.S. Pat. No. 5,846,737) and/or cyanines (U.S. Pat. No. 
5,627.027) are used for Such applications, but aggregate and 
form dimers, especially in aqueous solution, due to planarity 
of their t-system. Compounds that have insufficient hydro 
philicity undergo non-specific interactions with various Sur 
faces, resulting in problems when attempting purify the cor 
responding conjugate, and an unsatisfactory signal to noise 
ratio. 
0004 Efforts are directed to reducing undesirable proper 

ties by introducing Substituents that increase the hydrophilic 
ity of the compounds. For example, sulfonic acid function 
substituents have been introduced into the cyanine chro 
mophore. U.S. Pat. No. 6,083,485 (Licha) and U.S. Pat. Nos. 
6,977.305 and 6,974,873 (Molecular Probes) disclose cya 
nine compounds having one of the common methyl groups in 
the 3-position of the terminal indole heterocycle substituted 
by a w-carboxyalkyl function, and in which the previously 
present (e.g. in Cy3 or Cy5) N-alkyl or N-(p-carboxyalkyl 
functions are replaced by N-(D-alkyl sulfonic acid functions. 
WO 05/044923 discloses cyanine compounds having the 
common methyl substituent in the 3-position of the terminal 
indole heterocycle substituted by a N-(p-alkyl sulfonic acid 
function. In these publications, cyanine compounds having 
more than two sulfonic acid function substituents exhibited 
higher solubility and correspondingly a lower tendency to 
dimer formation, in comparison to cyanine compounds (Cy3, 
Cy5) described in U.S. Pat. No. 5,627,027. 
0005. The disclosed cyanine compounds are useful as 
labels in optical, especially fluorescence optical, determina 
tion and detection methods. The compounds have high hydro 
philicity, high molar absorbance, high photo-stability, and 
high storage stability. These compounds can be excited by 
monochromatic (e.g., lasers, laser diodes) or polychromatic 
(e.g., white light sources) light in the ultraviolet (UV), visible, 
and near infrared (NIR) spectral region to generate emission 
of fluorescence light. 
0006 Typical application methods are based on the reac 
tion of the compounds with biomolecules Such as proteins 
(e.g., antigens, antibodies, etc.), DNA and/or RNA segments, 
etc. with the corresponding complimentary species. Thus, 
among other embodiments, the compounds are useful to mea 
Sure enzyme kinetics, receptor-ligand interactions, and 
nucleic acid hybridization kinetics in vitro and/or in vivo. The 
compounds are useful for the pharmacological characteriza 
tion of receptors and/or drugs. Applications include, but are 
not limited to, uses in medicine, pharmacy, biological sci 
ences, materials Sciences, environmental control, detection of 
organic and inorganic micro samples occurring in nature, etc. 
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The following nomenclature is used to describe 
various embodiments: 
O008) 
0009 
0010 
O011 
O012 
0013 
0014) 
0015 
0016 
0017 
0.018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029) 
0.030 
0.031 
0032 
0033 
0034 
0035 
0.036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046) 
0047 
0048 
0049 
0050 
0051 
0.052 
0053 
0054 
0055 
0056 
0.057 
0.058 
0059 
0060 
0061 
0062 
0063 
0.064 
0065 
0066 
0067 
0068 
0069 

550 Compound 1 (ethylene glycol group) 
550 Compound 2 (diethylene glycol group) 
550 Compound 3 (polyethylene glycol (3) group) 
550 Compound 4 (polyethylene glycol (4) group) 
550 Compound 5 (polyethylene glycol (5) group) 
550 Compound 6 (polyethylene glycol (6) group) 
550 Compound 1 (isomer 1) 
550 Compound 1 (isomer 2) 
550 Compound 2 (isomer 1) 
550 Compound 2 (isomer 2) 
550 Compound 3 (isomer 1) 
550 Compound 3 (isomer 2) 
550 Compound 4 (isomer 1) 
550 Compound 4 (isomer 2) 
550 Compound 5 (isomer 1) 
550 Compound 5 (isomer 2) 
550 Compound 6 (isomer 1) 
550 Compound 6 (isomer 2) 
650 Compound 1 (ethylene glycol group) 
650 Compound 2 (diethylene glycol group) 
650 Compound 3 (polyethylene glycol (3) group) 
650 Compound 4 (polyethylene glycol (4) group) 
650 Compound 5 (polyethylene glycol (5) group) 
650 Compound 6 (polyethylene glycol (6) group) 
650 Compound 1 (isomer 1) 
650 Compound 1 (isomer 2) 
650 Compound 2 (isomer 1) 
650 Compound 2 (isomer 2) 
650 Compound 3 (isomer 1) 
650 Compound 3 (isomer 2) 
650 Compound 4 (isomer 1) 
650 Compound 4 (isomer 2) 
650 Compound 5 (isomer 1) 
650 Compound 5 (isomer 2) 
650 Compound 6 (isomer 1) 
650 Compound 6 (isomer 2) 
650 Compound 1 (substituted polymethine) 
650 Compound 2 (substituted polymethine) 
650 Compound 3 (substituted polymethine) 
650 Compound 4 (substituted polymethine) 
650 Compound 5 (substituted polymethine) 
650 Compound 6 (substituted polymethine) 
755 Compound 1 (ethylene glycol group) 
755 Compound 2 (diethylene glycol group) 
755 Compound 3 (polyethylene glycol (3) group) 
755 Compound 4 (ethylene glycol group) 
755 Compound 5 (diethylene glycol group) 
755 Compound 6 (polyethylene glycol (3) group) 
755 Compound 1 (isomer 1) 
755 Compound 1 (isomer 2) 
755 Compound 2 (isomer 1) 
755 Compound 2 (isomer 2) 
755 Compound 3 (isomer 1) 
755 Compound 3 (isomer 2) 
755 Compound 4 (isomer 1) 
755 Compound 4 (isomer 2) 
755 Compound 5 (isomer 1) 
755 Compound 5 (isomer 2) 
755 Compound 6 (isomer 1) 
755 Compound 6 (isomer 2) 
755 Compound 1 (substituted polymethine) 
755 Compound 2 (substituted polymethine) 
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0070 755 Compound 3 (substituted polymethine) 
(0071 755 Compound 4 (substituted polymethine) 
0072 755 Compound 5 (substituted polymethine) 
0073 755 Compound 6 (substituted polymethine) 
0074. In one embodiment, the cyanine compounds have, 
in a N-position of one heterocycle, an ethylene glycol group, 
and the other heterocycle has, in a N-position, a function for 
conjugating the compound to a biomolecule. 
0075. In one embodiment, the cyanine compounds have, 
in a N-position of one heterocycle, an ethylene glycol poly 
mer (i.e., poly(ethylene) glycol abbreviated as PEG), and the 
other heterocycle has, in a N-position, a function for conju 
gating the compound to a biomolecule. 
0076. In one embodiment, the compound is a compound 
according to general formula I 
O O O O 
N/ Na 
2 SQ 
O O 

y Kat 
O X 

l O 
iii. O 

wherein each of R' and R is the same or different and is 
independently selected from the group consisting of an ali 
phatic, heteroaliphatic, or Sulfoalkyl group; X is selected 
from the group consisting of OH, -SH, -NH. —NH 
NH, —F. —Cl. —Br. I, —NHS (hydroxysuccinimidyl/sul 
fosuccinimidyl), —O-TFP (2,3,5,6-tetrafluorophenoxy), 
—O-STP (4-sulfo-2,3,5,6-tetrafluorophenoxy), —O-benzot 
riazole, -benzotriazole, NR-L-OH, -NR-L-O-phosphora 
midite, NR-L-SH, -NR-L-NH - NR-L-NH NH, 
NR-L-COH, -NR-L-CO. NHS, NR-L-CO-STP, 

- NR-L-CO-TFP, NR-L-CO-benzotriazole, NR-L- 
CHO, NR-L-maleimide, and NR-L-NH CO-CH2-I, 
where R is —H or an aliphatic or heteroaliphatic group, and 
L is selected from the group consisting of a divalent linear, 
crossed, or cyclic alkyl group optionally Substituted by at 
least one oxygenatom and/or Sulfur atom; Kat is a number of 
Na', K", Ca", ammonia, or other cation(s) needed to com 
pensate the negative charge brought by the cyanine; m is an 
integer from 0 to 5 inclusive: o is an integer from 0 to 12 
inclusive; and n is an integer from 1 to 3 inclusive. 
0077. In one embodiment, the compound is a compound 
according to general formula I, wherein each of R1 and R2 is 
sulfoalkyl: X is -OH, -NHS, O-TFP, or - NR-L-male 
imide; m is 0; o is 3; and n is 1. In one embodiment, the 
compound is a compound according to general formula I, 
wherein each of R1 and R2 is sulfoalkyl; X is —OH, -NHS, 
—O-TFP, or —NR-L-maleimide; m is 1; o is 3; and n is 1. In 
one embodiment, the compound is a compound according to 
general formula I, wherein each of R1 and R2 is sulfoalkyl: X 
is —OH, —NHS, —O-TFP, or—NR-L-maleimide; m is 2; o 
is 3; and n is 1. In one embodiment, the compound is a 
compound according to general formula I, wherein each of 
R1 and R2 is sulfoalkyl: X is -OH, -NHS, -O-TFP, or 
—NR-L-maleimide; m is 3: o is 3; and n is 1. In one embodi 
ment, the compound is a compound according to general 
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formula I, wherein each of R1 and R2 is sulfoalkyl; X is 
—OH, -NHS, —O-TFP, or—NR-L-maleimide; m is 4: o is 
3; and n is 1. In one embodiment, the compound is a com 
pound according to general formula I, wherein each of R1 and 
R2 is sulfoalkyl: X is -OH, -NHS, -O-TFP or - NR-L- 
maleimide; m is 5; o is 3; and n is 1. 
0078. In one embodiment, the compound is a compound 
according to general formula I, wherein each of R1 and R2 is 
sulfoalkyl: X is -OH, -NHS, O-TFP, or - NR-L-male 
imide; m is 0; o is 3; and n is 2. In one embodiment, the 
compound is a compound according to general formula I, 
wherein each of R1 and R2 is sulfoalkyl; X is —OH, -NHS, 
—O-TFP, or—NR-L-maleimide; m is 1; o is 3; and n is 2. In 
one embodiment, the compound is a compound according to 
general formula I, wherein each of R1 and R2 is sulfoalkyl: X 
is —OH, —NHS, —O-TFP, or—NR-L-maleimide; m is 2; o 
is 3; and n is 2. In one embodiment, the compound is a 
compound according to general formula I, wherein each of 
R1 and R2 is sulfoalkyl: X is -OH, -NHS, -O-TFP or 
—NR-L-maleimide; m is 3: o is 3; and n is 2. In one embodi 
ment, the compound is a compound according to general 
formula I, wherein each of R1 and R2 is sulfoalkyl; X is 
—OH, -NHS, —O-TFP, or—NR-L-maleimide; m is 4: o is 
3; and n is 2. In one embodiment, the compound is a com 
pound according to general formula I, wherein each of R1 and 
R2 is sulfoalkyl: X is -OH, -NHS, -O-TFP or - NR-L- 
maleimide; m is 5; o is 3; and n is 2. 
0079. In one embodiment, the compound is a compound 
according to general formula I, wherein each of R1 and R2 is 
sulfoalkyl: X is -OH, -NHS, O-TFP, or - NR-L-male 
imide; m is 0; o is 3; and n is 3. In one embodiment, the 
compound is a compound according to general formula I, 
wherein each of R1 and R2 is sulfoalkyl; X is —OH, -NHS, 
—O-TFP, or—NR-L-maleimide; m is 1; o is 3; and n is 3. In 
one embodiment, the compound is a compound according to 
general formula I, wherein each of R1 and R2 is sulfoalkyl: X 
is —OH, —NHS, —O-TFP, or—NR-L-maleimide; m is 2; o 
is 3; and n is 3. In one embodiment, the compound is a 
compound according to general formula I, wherein each of 
R1 and R2 is sulfoalkyl: X is -OH, -NHS, -O-TFP or 
—NR-L-maleimide; m is 3: o is 3; and n is 3. In one embodi 
ment, the compound is a compound according to general 
formula I, wherein each of R1 and R2 is sulfoalkyl; X is 
—OH, -NHS, —O-TFP, or—NR-L-maleimide; m is 4: o is 
3; and n is 3. In one embodiment, the compound is a com 
pound according to general formula I, wherein each of R1 and 
R2 is sulfoalkyl: X is -OH, -NHS, -O-TFP or - NR-L- 
maleimide; m is 5; o is 3; and n is 3. 
0080. In one embodiment, an isolated enantiomeric mix 
ture selected from diastereomer Ia of general formula I 

% 

Kat 
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-continued nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive: o is an integer from 0 to 12 inclusive; and n is an 
integer from 1 to 3 inclusive. 
I0081. In one embodiment, the compound has general for 
mula II 

Kat 

where each of R. R. R. and R is the same or different and 
is independently selected from the group consisting of an 
aliphatic, heteroaliphatic, or sulfoalkyl group; each of R and 
R is the same or different and is independently selected from 
either H or SO: X is selected from the group consisting of 
OH, -SH, -NH, -NH NH, -F, -Cl, Br, I, 

—NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O-TFP 
(2,3,5,6-tetrafluorophenoxy), —O-STP (4-sulfo-2,3,5,6-tet 
rafluorophenoxy), —O-benzotriazole, -benzotriazole, 
—NR-L-OH, -NR-L-O-phosphoramidite, —NR-L-SH, 
- NR-L-NH, -NR-L-NH NH, -NR-L-COH, -NR 
L-CO. NHS, NR-L-CO-STP, NR-L-CO-TFP - NR 
L-CO-benzotriazole, —NR-L-CHO, —NR-L-maleimide, 
and —NR-L-NH CO-CH2-I, where R is —H or an ali 
phatic or heteroaliphatic group, and L is selected from the 
group consisting of a divalent linear, crossed, or cyclic alkyl 
group optionally substituted by at least one oxygen atom 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 

Kat inclusive: o is an integer from 0 to 12 inclusive; and n is an 
integer from 1 to 3 inclusive. 

Kat 

I0082 In one embodiment, the compound is 550 Com 
pound 1 

is provided, wherein each of RandR is the same or different 
and is independently selected from the group consisting of an 
aliphatic, heteroaliphatic, Sulfoalkyl group, or heteroaliphatic 
with terminal SO: X is selected from the group consisting of 
OH, -SH, -NH, -NH NH, -F, - C1, Br, I, 

—NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O-TFP 
(2,3,5,6-tetrafluorophenoxy), —O-STP (4-sulfo-2,3,5,6-tet 
rafluorophenoxy), —O-benzotriazole, -benzotriazole, 
—NR-L-OH, - NR-L-O-phosphoramidite, —NR-L-SH, Kat 

L-CO. NHS, NR-L-CO-STP, NR-L-CO-TFP - NR- On 
L-CO-benzotriazole, —NR-L-CHO, —NR-L-maleimide, 
and NR-L-NH CO CH, I, where R is —H or an ali- OH 
phatic or heteroaliphatic group, and L is selected from the 
group consisting of a divalent linear, crossed, or cyclic alkyl 
group optionally substituted by at least one oxygen atom O 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
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I0083 550 Compound 1 (2-(E)-3-1-(5-carboxypentyl)- 
3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-indol-(2E)- 
ylidene-propenyl)-1-(2-methoxy-ethyl)-3-methyl-5-sulfo 
3-(3-sulfo-propyl)-3H-indolium) contains an ethylene glycol 
on the indole N of the left heterocycle, i.e., a methylated 
ethylene glycol, as shown in the structure above, and the 
ethylene glycol can be represented in abbreviated format as 
—C-C-O-, which is used throughout. The methyl 
group on the ethylene glycol prevents the terminal —OH 
from oxidation. Oxidation is known to occur, overtime, on an 
unprotected terminus of an ethylene glycol group, diethylene 
glycol group, or polyethylene glycol group, collectively 
referred to herein as an unprotected PEG terminus. Adding a 
methyl ether provides this protection, and prevents reaction 
with electrophilic reactive groups. 
0084. In embodiments, e.g., for functional assays, the 
inventive compounds are activated. Activation of the com 
pound adds a chemical moiety Such that the compound is in a 
form that can be conjugated to a biological moiety. Examples 
of chemical moieties for activation are described below with 
reference to activation of 550 Compound 1, but one skilled in 
the art appreciates that activation is not limited to these 
examples. One non-limiting example of an activated com 
pound is the NHS-ester of 550 Compound 1, shown below: 

Kat 

0085 
550 Compound 1 where, according to general formula I, o is 
1, shown below: 

In one embodiment, the compound is a NHS-ester of 
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I0086. In one embodiment, the compound is an NHS-ester 
of 550 Compound 1 where, according to general formula I, o 
is 5, shown below: 

I0087. In one embodiment, the compound is described by 
the following general formula III, where m=1-6, and p=1-6: 

One non-limiting example of a NHS-ester of 550 Compound 
1, according to general formula III, where m=1 and p=1, is 
shown below: 

\\ Na 
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One non-limiting example of a NHS-ester of 550 Compound 
1, according to general formula III, where m=1 and p=2, is 
shown below: 

O 

n 
O 

O 

O 

O 

O 
One non-limiting example of a NHS-ester of 550 Compound 
1, according to general formula III, where m=1 and p-5, is 
shown below: 

One non-limiting example of a NHS-ester of 550 Compound 
1, according to general formula III, where m=1 and p=3, is 
shown below: 

O 

O n 

n O 
O 

O 

O 

One non-limiting example of a NHS-ester of 550 Compound One non-limiting example of a NHS-ester of 550 Compound 
1, according to general formula III, where m=1 and p-4, is 1, according to general formula III, where m=1 and p-6, is 
shown below: shown below: 
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One non-limiting example of a NHS-ester of 550 Compound 
\ a' \ 2” 2, according to general formula III, where m 2 and p=3, is 

shown below: 

One non-limiting example of a NHS-ester of 550 Compound 
2, according to general formula III, where m 2 and p=1, is 
shown below: NN 

O O O O O 

NY N/ a N O 
O O 

N/ N/ 
2 SQ 
O O 

One non-limiting example of a NHS-ester of 550 Compound 
3, according to general formula III, where m=3 and p=1, is - rt shown below: 

One non-limiting example of a NHS-ester of 550 Compound 
2, according to general formula III, where m 2 and p=2, is 
shown below: 

& /O & 2° 
2 SQ 
O O 

\/ Mé' 
2 SQ O O O 

N N O 

O O 
>< O 
2 2 

n 
O One non-limiting example of a NHS-ester of 550 Compound 

O 3, according to general formula III, where m3 and p=2, is 
shown below: 
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One non-limiting example of a NHS-ester of 550 Compound 
3, according to general formula III, where m=3 and p=3, is 
shown below: 

O. O. O. O. 

NY N/ 
a N 
O O 

N/ N/ 
2 SQ 
O O 

t t 
O O 
>< O 
3 3 

N 
O 

O 

One non-limiting example of a NHS-ester of 550 Compound 
4, according to general formula III, where m 4 and p=1, is 
shown below: 

& /O & 2° 
2 SQ 
O O 

O O 
N/ Na 
2 SQ 
O O 

t t 
O O 
>< O 
4 

O 
NN 

O 

O 
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One non-limiting example of a NHS-ester of 550 Compound 
5, according to general formula III, where m=5 and p=1, is 
shown below: 

One non-limiting example of a NHS-ester of 550 Compound 
6, according to general formula III, where m 6 and p=1, is 
shown below: 

One non-limiting example of an activated 550 Compound 1 is 
a tetrafluorophenyl (TFP)-ester form of 550 Compound 1. 
shown below: 
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One non-limiting example of an activated 550 Compound 1 is 
a maleimide form of 550 Compound 1, shown below: 

N Kat 
On F 

O F 

O 
F 

F 

One non-limiting example of an activated 550 Compound 1 is O 
a sulfotetrafluorophenyl (STP)-ester form of 550 Compound n-1NN 
1, shown below: A O 

f R O 
Os -O 

S NO- Oa S 

I0088. In one embodiment, the compound is 550 Com 
pound 2 

N Kat 
On F 

O F 

O . SO 
F 

One non-limiting example of an activated 550 Compound 1 is 
a hydrazide form of 550 Compound 1, shown below: 

Kat 

O>< 
2 

OH 

O 
Kat 

O 
N H 

N 
YNH, 

I0089 550 Compound 2 (2-(E)-3-1-(5-Carboxypentyl)- 
3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-indol-(2E)- 
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ylidenel-propenyl)-1-(2-(2-methoxy-ethoxy)-ethyl-3-me 
thyl-5-sulfo-3-(3-sulfo-propyl)-3H-indolium) contains a 
diethylene glycol on the indole N of the left heterocycle. 550 
Compound 2, with the diethylene glycol shown in abbrevi 
ated notation used throughout, represents the following struc 
ture. 

Kat 

l OH 

The methyl group on the ethylene glycol prevents the termi 
nal —OH from oxidation. Oxidation is known to occur, over 
time, on an unprotected PEG terminus. Adding a methyl ether 
provides this protection, and prevents reaction with electro 
philic reactive groups. For functional assays, 550 Compound 
2 is activated as described above, one non-limiting example of 
which is the NHS-ester form of 550 Compound 2, shown 
below. 

t Kat 
O 
CX 
2 O 

O 
NN 

O 
O 
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In one embodiment, the compound is 550 Compound 3 

Kat 

OH 

O 

0090 550 Compound 3 (2-(E)-3-1-(5-Carboxypentyl)- 
3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-indol-(2E)- 
ylidenel-propenyl)-1-(2-[2-(2-methoxy-ethoxy)-ethoxy 
ethyl-3-methyl-5-sulfo-3-(3-sulfo-propyl)-3H-indolium) 
contains a (poly)ethylene glycol on the indole N of the left 
heterocycle. 550 Compound 3, with the (poly)ethylene glycol 
shown in abbreviated notation used throughout, represents 
the following structure. 

Kat 

l OH 

On 

The methyl group on the ethylene glycol prevents the termi 
nal —OH from oxidation. Oxidation is known to occur, over 
time, on an unprotected PEG terminus. Adding a methyl ether 
provides this protection, and prevents reaction with electro 
philic reactive groups. For functional assays, 550 Compound 
3 is activated as described above. 
0091. In one embodiment, the compound is 550 Com 
pound 4 
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Kat 

OH 

0092 550 Compound 4 (1-(5-carboxypentyl)-3-methyl 
2-((1E.3E)-3-(3-methyl-5-sulfonato-3-(3-sulfonatopropyl)- 
1-(2,5,8,11-tetraoxamidecan-13-yl)indolin-2-ylidene)prop 
1-en-1-yl)-3-(3-sulfonatopropyl)-3H-indol-1-ium-5- 
sulfonate) contains a (poly)ethylene glycol on the indole N of 
the left heterocycle. 550 Compound 4, with the (poly)ethyl 
ene glycol shown in abbreviated notation used throughout, 
represents the following structure. 

N Kat 
l OH 

The methyl group on the ethylene glycol prevents the termi 
nal —OH from oxidation. Oxidation is known to occur, over 
time, on an unprotected PEG terminus. Adding a methyl ether 
provides this protection, and prevents reaction with electro 
philic reactive groups. For functional assays, 550 Compound 
4 is activated as described above. 
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0093 
pound 5 

In one embodiment, the compound is 550 Com 

Kat 

OH 

O 

(0094. 550 Compound 5 (2-(1E.3E)-3-(1-(2,5,8,11,14 
pentaoxahexadecan-16-yl)-3-methyl-5-sulfonato-3-(3-sul 
fonatopropyl)indolin-2-ylidene)prop-1-en-1-yl)-1-(5-car 
boxypentyl)-3-methyl-3-(3-sulfonatopropyl)-3H-indol-1- 
ium-5-Sulfonate) contains a (poly)ethylene glycol on the 
indole N of the left heterocycle. 550 Compound 5, with the 
(poly)ethylene glycol shown in abbreviated notation used 
throughout, represents the following structure. 

N Kat 

l OH 

The methyl group on the ethylene glycol prevents the termi 
nal —OH from oxidation. Oxidation is known to occur, over 
time, on an unprotected PEG terminus. Adding a methyl ether 
provides this protection, and prevents reaction with electro 
philic reactive groups. For functional assays, 550 Compound 
5 is activated as described above. 

0.095 
pound 6 

In one embodiment, the compound is 550 Com 
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Kat 

OH 

O 

0096 550 Compound 6 (1-(5-carboxypentyl)-3-methyl 
2-((1E.3E)-3-(3-methyl-1-(2,5,8,11,14, 17-hexaoxanonade 
can-19-yl)-5-sulfonato-3-(3-sulfonatopropyl)indolin-2- 
ylidene)prop-1-en-1-yl)-3-(3-sulfonatopropyl)-3H-indol-1- 
ium-5-Sulfonate) contains a (poly)ethylene glycol on the 
indole N of the left heterocycle. 550 Compound 6, with the 
(poly)ethylene glycol shown in abbreviated notation used 
throughout, represents the following structure. 

O 

\-O 
4. 

O 

s/ 
No. 

Kat 

N 
N OH 

O 

O 

O 

O 

The methyl group on the ethylene glycol prevents the termi 
nal —OH from oxidation. Oxidation is known to occur, over 

11 
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time, on an unprotected PEG terminus. Adding a methyl ether 
provides this protection, and prevents reaction with electro 
philic reactive groups. For functional assays, 550 Compound 
6 is activated as described above. 
0097. In embodiments, the compound contains one or 
more substitutions of the polymethine linker. In one embodi 
ment, the compound has general formula IV 

RIRs 

where each of R', R. R. and R is the same or different and 
is independently selected from an aliphatic, heteroaliphatic, 
or sulfoalkyl group; each of RandR is the same or different 
and is independently selected from H or SO: X is selected 
from —OH, -SH, NH, -NH NH, —F. —Cl, —Br. 
—I, NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O- 
TFP (2,3,5,6-tetrafluorophenoxy), -O-STP (4-sulfo-2,3,5, 
6-tetrafluorophenoxy), —O-benzotriazole, -benzotriazole, 
imidazole, azide, —O-carbodiimide, —NR-L-OH, -NR-L- 
O-phosphoramidite, —NR-L-SH, NR-L-NH. —NR-L- 
NH NH, -NR-L-COH, -NR-L-CO. NHS, NR-L- 
CO-STP, NR-L-CO-TFP – NR-L-CO-benzotriazole, 
- NR-L-CHO, NR-L-maleimide, NR-L-NH CO 
CH, I, or NR-L-NH CO-CH Brwhere Ris-Hor 
an aliphatic or heteroaliphatic group, and L is selected from 
the group consisting of a divalent linear, crossed, or cyclic 
alkyl group optionally Substituted by at least one oxygen atOn 
and/or sulfur atom; Kat is a number of Na', K", Caf", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive; oisan integer from 0 to 12 inclusive; each of Rand 
R" is the same or different and is independently hydrogen, an 
aliphatic group, or a heteroaliphatic group; and Y is selected 
from the group consisting of hydrogen, alkyl, Sulfoalkyl, 
fluorine, chlorine, or bromine. 
0098. One non-limiting example is a substituted polyme 
thine form of 550 Compound 1, shown below: 

f K OS - O 
S- O O2 S 

Kat 

O 
CX 

O 
O 
NN 

O 
O 
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0099. One non-limiting example is a substituted polyme- 0102 One non-limiting example is a substituted polyme 
thine form of 550 Compound 2, shown below: thine form of 550 Compound 5, shown below: 

f K Os -O SNO- O2S 

/k Kat /k Kat 

0103) One non-limiting example is a substituted polyme 
10100) One non-limiting example is a Substituted polyme- thine form of 550 Compound 6, shown below: 
thine form of 550 Compound 3, shown below: 

I W O O SS No. O2S 

/k Kat Kat 

0104 One non-limiting example is a substituted polyme 
thine form of 550 having an ethylene glycol, diethylene gly 
col, or polyethylene glycol as described for general formula 
III, such as the compound shown below: 

0101 One non-limiting example is a substituted polyme 
thine form of 550 Compound 4, shown below: 

/k Kat ?'s S. 
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0105. In embodiments, the degree of sulfonation is varied 
to, e.g., vary the compound's degree of hydrophilicity or 
hydrophobicity. One non-limiting example is a monosul 
fonate form of 550 Compound 1, shown below, but it is 
understood that the single Sulfo group can be at any of the 
described positions: 

O O 
Na 

S 
a 
O O 

O SC) N 2 Nt 21 21 N OH 

O 

ON 0108. One non-limiting example is a tetrasulfonate form 
of 550 Compound 1, shown below, but it is understood that 
each of the four sulfo groups can be at any of the described OH positions: 

0106. One non-limiting example is a disulfonate form of 
550 Compound 1, shown below, but it is understood that each 
of the two Sulfo groups can be at any of the described posi 
tions: 

Kat 

ON 
O O O O 

N^ Ns?. OH 
% N. 

O C O %N4N4. 
N N 0109. In one embodiment, the compound has general for 

mula V 

On 

OH 

O O 

p 

0107. One non-limiting example is a trisulfonate form of Y Q X 
550 Compound 1, shown below, but it is understood that each 

O of the three sulfo groups can be at any of the described 
positions: 
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where each of R', R. R. and R is the same or different and 
is independently selected from an aliphatic, heteroaliphatic, 
or sulfoalkyl group; each of RandR is the same or different 
and is independently selected from H or SO; X is selected 
from —OH, -SH, -NH2, —NH NH, F. —Cl. —Br. 
—I, NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O- 
TFP (2,3,5,6-tetrafluorophenoxy), O-STP (4-sulfo-2,3,5, 
6-tetrafluorophenoxy), —O-benzotriazole, -benzotriazole, 
imidazole, azide, —O-carbodiimide, —NR-L-OH, —NR-L- 
O-phosphoramidite, NR-L-SH, NR-L-NH. —NR-L- 
NH-NH, -NR-L-COH, -NR-L-CO. NHS, NR-L- 
CO-STP, NR-L-CO-TFP – NR-L-CO-benzotriazole, 
- NR-L-CHO, NR-L-maleimide, NR-L-NH CO 
CH, I, or NR-L-NH CO-CH Br where Ris-Hor 
an aliphatic or heteroaliphatic group, and L is selected from 
the group consisting of a divalent linear, crossed, or cyclic 
alkyl group optionally Substituted by at least one oxygenatom 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive; p is an integer from 1 to 6 inclusive; each of Rand 
R" is the same or different and is independently hydrogen, an 
aliphatic group, or a heteroaliphatic group; and Y is selected 
from the group consisting of hydrogen, alkyl, Sulfoalkyl, 
fluorine, chlorine, or bromine. 
0110 
pound 1 

In one embodiment, the compound is 650 Com 

OH 

0111 650 Compound 1 (2-(1E.3E)-5-1-(5-Carboxy 
pentyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-in 
dol-(2E)-ylidene-penta-1,3-dienyl)-1-(2-methoxy-ethyl)- 
3-methyl-5-sulfo-3-(3-sulfopropyl)-3H-indolium tri sodium 
salt) contains an ethylene glycol on the indole N of the left 
heterocycle, i.e., a methylated ethylene glycol. The methyl 
group on the ethylene glycol prevents the terminal —OH 
from oxidation. Oxidation is known to occur, overtime, on an 
unprotected PEG terminus (i.e., an unprotected ethylene gly 
col group, diethylene glycol group, or polyethylene glycol 
group). Adding a methyl ether provides this protection, and 
prevents reaction with electrophilic reactive groups. 
0112 In embodiments, e.g., for functional assays, the 
inventive compounds are activated. Activation of the com 
pound adds a chemical moiety Such that the compound is in a 
form that can be conjugated to a biological moiety. Examples 
of chemical moieties for activation are described below with 
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reference to activation of 650 Compound 1, but one skilled in 
the art appreciates that activation is not limited to these 
examples. One non-limiting example of an activated com 
pound is the NHS-ester of 650 Compound 1, shown below: 

On O 

O-N 

O O 

In one embodiment, the compound is a NHS-ester of 650 
Compound 1 where, according to general formula I, o is 1. 
shown below: 

0113. In one embodiment, the compound is an NHS-ester 
of 650 Compound 1 where, according to general formula I, o 
is 5, shown below: 
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0114. In one embodiment, the compound is described by 
the following general formula VI, where m=1-6, and p=1-6: 

One non-limiting example of a NHS-ester of 650 Compound 
1, according to formula VI, where m=1 and p=1, is shown 
below: 

One non-limiting example of a NHS-ester of 650 Compound 
1, according to general formula VI, where m=1 and p=2, is 
shown below: 

Sep. 26, 2013 

One non-limiting example of a NHS-ester of 650 Compound 
1, according to general formula VI, where m=1 and p=3, is 
shown below: 

O O O O 
N/ N a Ns N/ 
a 

\/ Sé' 
a o? Yo 

2. 
O O 
n 3 O 

O N 

O 

O 

One non-limiting example of a NHS-ester of 650 Compound 
1, according to general formula VI, where m=1 and p-4, is 
shown below: 

O O O O 
S/ S2 
2S SQ 

\\ % 
a N o? O 

O O 
n 4 O 

On N 
O 

O 

One non-limiting example of a NHS-ester of 650 Compound 
1, according to general formula VI, where m=1 and p=5, is 
shown below: 

O O O O 
N/ va 
2S SQ 

a/ 29 
2S SQ 
O O 

* 
O O 
N 5 O 

Os 
O 

O 

One non-limiting example of a NHS-ester of 650 Compound 
1, according to general formula VI, where m=1 and p-6, is 
shown below: 
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One non-limiting example of a NHS-ester of 650 Compound 
2, according to general formula VI, where m=2 and p=1, is 
shown below: 

One non-limiting example of a NHS-ester of 650 Compound 
2, according to general formula VI, where m=2 and p=2, is 
shown below: 

Sep. 26, 2013 
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One non-limiting example of a NHS-ester of 650 Compound 
2, according to general formula VI, where m 2 and p=3, is 
shown below: 

O O O O 
S/ va 
2S SS 

a/ 29 
2S SQ 
O O 

One non-limiting example of a NHS-ester of 650 Compound 
3, according to general formula VI, where m=3 and p=1, is 
shown below: 

O O O O 
S/ S2 
2S SQ 

One non-limiting example of a NHS-ester of 650 Compound 
3, according to general formula VI, where m=3 and p=2, is 
shown below: 

s O s 29 
a 

N/ va 
2S SQ 
O O 
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One non-limiting example of a NHS-ester of 650 Compound One non-limiting example of a NHS-ester of 650 Compound 
3, according to general formula VI, where m=3 and p=3, is 6, according to general formula VI, where m 6 and p=1, is 
shown below: shown below: 

's O \,29 
a N 
O 

O 
O 

One non-limiting example of a NHS-ester of 650 Compound 
4, according to general formula VI, where m=4 and p=1, is O 
shown below: O 

One non-limiting example of an activated 650 Compound 1 is 
the tetrafluorophenyl (TFP)-ester of 650 Compound 1, shown 
below: 

One non-limiting example of a NHS-ester of 650 Compound 
5, according to general formula VI, where m=5 and p=1, is 
shown below: 

O/O 29 
a N o? 

F 
\\ 29 
2S SQ O F 
O O 

O 
F 

O One non-limiting example of an activated 650 Compound 1 is 
the sulfotetrafluorophenyl (STP)-ester of 650 Compound 1. 
shown below: 
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Kat 

O 
N F 

O F 

O 
O / 

F S 
Aso 

F O 

One non-limiting example of an activated 650 Compound 1 is 
the hydrazide of 650 Compound 1, shown below: 

f R os- o2S' 

O 

One non-limiting example of an activated 650 Compound 1 is 
the maleimide 9f 650 Compound 1, shown below: 

Kat 

O 
N H O 

n1n N 
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In one embodiment, the compound is 650 Compound 2 
-- 

Na" \eo Os/ Na S 
o? 

O O 

X { Na" 
o? O 

2. N 
>< 

2 
OH 

O 

0115 650 Compound 2 (2-(1E.3E)-5-1-(5-carboxypen 
tyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydroindol 
(2E)-ylidene-penta-1,3-dienyl)-1-2-(2-methoxy-ethoxy)- 
ethyl-3-methyl-5-sulfo-3-(3-sulfopropyl)-3H-indolium tri 
Sodium salt.) contains a (poly)ethylene glycol on the indole N 
of the left heterocycle. The methyl group on the ethylene 
glycol prevents the terminal —OH from oxidation. Oxidation 
is known to occur, over time, on an unprotected PEG termi 
nus. Adding a methyl ether provides this protection, and 
prevents reaction with electrophilic reactive groups. For func 
tional assays, 650 Compound 2 is activated as described 
above, one non-limiting example of which is the NHS-ester 
form of 650 Compound 2, shown below. 

O O 

0116. In one embodiment, the compound is 650 Com 
pound 3 

O t + 
Na" Y29 Os/ Na S 

so 

N s^ \\ Na" 
a N 7 Yo 

2. N 
>< 

3 
OH 

Sep. 26, 2013 

0117 650 Compound 3 (2-(1E.3E)-5-1-(5-carboxypen 
tyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-indol 
(2E)-ylidene-penta-1,3-dienyl)-1-(2-2-(2-methoxy 
ethoxy)-ethoxy-ethyl-3-methyl-5-sulfo-3-(3-sulfopropyl)- 
3H-indolium tri Sodium salt) contains a (poly)ethylene glycol 
on the indole N of the left heterocycle. The methyl group on 
the ethylene glycol prevents the terminal —OH from oxida 
tion. Oxidation is known to occur, over time, on an unpro 
tected PEG terminus. Adding a methyl ether provides this 
protection, and prevents reaction with electrophilic reactive 
groups. For functional assays, 650 Compound 3 is activated 
as described above, one non-limiting example of which is the 
NHS-ester form of 650 Compound 3, shown below. 

0118 
pound 4 

In one embodiment, the compound is 650 Com 

0119 650 Compound 4 (2-(1E.3E.5E)-5-(1-(5-carboxy 
pentyl)-3-methyl-5-sulfonato-3-(3-sulfonatopropyl)indolin 
2-ylidene)penta-1,3-dien-1-yl)-3-methyl-3-(3-sulfonatopro 
pyl)-1-(2,5,8,11-tetraoxamidecan-13-yl)-3H-indol-1-ium-5- 
sulfonate) contains a (poly)ethylene glycol on the indole N of 
the left heterocycle. The methyl group on the ethylene glycol 
prevents the terminal —OH from oxidation. Oxidation is 
known to occur, over time, on an unprotected PEG terminus. 
Adding a methyl ether provides this protection, and prevents 
reaction with electrophilic reactive groups. For functional 
assays, 650 Compound 4 is activated as described above. 
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0120 
pound 5 

In one embodiment, the compound is 650 Com 

0121 650 Compound 5 (2-(1E.3E.5E)-5-(1-(5-carboxy 
pentyl)-3-methyl-5-sulfonato-3-(3-sulfonatopropyl)indolin 
2-ylidene)penta-1,3-dien-1-yl)-1-(2,5,8,11,14-pentaoxa 
hexadecan-16-yl)-3-methyl-3-(3-sulfonatopropyl)-3H 
indol-1-ium-5-Sulfonate) contains a (poly)ethylene glycol on 
the indole N of the left heterocycle. The methyl group on the 
ethylene glycol prevents the terminal —OH from oxidation. 
Oxidation is known to occur, over time, on an unprotected 
PEG terminus. Adding a methyl ether provides this protec 
tion, and prevents reaction with electrophilic reactive groups. 
For functional assays, 650 Compound 5 is activated as 
described above. 

0122. In one embodiment, the compound is 650 Com 
pound 6 

(0123 650 Compound 6 (2-(1E.3E.5E)-5-(1-(5-carboxy 
pentyl)-3-methyl-5-sulfonato-3-(3-sulfonatopropyl)indolin 
2-ylidene)penta-1,3-dien-1-yl)-3-methyl-1-(2,5,8,11,14, 17 
hexaoxanonadecan-19-yl)-3-(3-sulfonatopropyl)-3H-indol 
1-ium-5-Sulfonate) contains a (poly)ethylene glycol on the 
indole N of the left heterocycle. The methyl group on the 
ethylene glycol prevents the terminal —OH from oxidation. 
Oxidation is known to occur, over time, on an unprotected 
PEG terminus. Adding a methyl ether provides this protec 

20 
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tion, and prevents reaction with electrophilic reactive groups. 
For functional assays, 650 Compound 6 is activated as 
described above. 

0.124. In embodiments, the compound contains one or 
more substitutions of the polymethine linker. In one embodi 
ment, the compound has general formula VII 

O. O. 

O O 

Kat 

Y 

O d 

l O 1 ro 

wherein each of R' and R is the same or different and is 
independently selected from the group consisting of an ali 
phatic, heteroaliphatic, or Sulfoalkyl group; X is selected 
from the group consisting of —OH, -SH, -NH2, —NH 
NH, - F. —Cl, Br, I, NHS (hydroxysuccinimidyl/sul 
fosuccinimidyl), —O-TFP (2,3,5,6-tetrafluorophenoxy), 
—O-STP (4-sulfo-2,3,5,6-tetrafluorophenoxy), —O-benzot 
riazole, -benzotriazole, NR-L-OH, -NR-L-O-phosphora 
midite, NR-L-SH, -NR-L-NH - NR-L-NH NH, 
NR-L-COH, -NR-L-CO. NHS, NR-L-CO-STP, 

- NR-L-CO-TFP, NR-L-CO-benzotriazole, NR-L- 
CHO, NR-L-maleimide, and NR-L-NH CO-CH2-I, 
where R is —H or an aliphatic or heteroaliphatic group, and 
L is selected from the group consisting of a divalent linear, 
crossed, or cyclic alkyl group optionally Substituted by at 
least one oxygenatom and/or Sulfur atom; Kat is a number of 
Na", K", Ca", ammonia, or other cation(s) needed to com 
pensate the negative charge brought by the cyanine; m is an 
integer from 0 to 5 inclusive: o is an integer from 0 to 12 
inclusive; each of R3 and R4 is the same or different and is 
independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R4 togetherform a cyclic struc 
ture where R3 and R4 are joined using a divalent structural 
element selected from the group consisting of -(CH2) , 
-(CH2)C(CH2). , -(CH2)S(CH2). , -(CH2) 
CH=CH , OCH=CH where each of q and q' is the 
same or different and is an integer from 2 to 6 inclusive; and 
Y is selected from the group consisting of hydrogen, alkyl, 
sulfoalkyl, fluorine, chlorine, bromine, a substituted or 
unsubstituted aryl-, phenoxy- and a phenylmercapto func 
tion. 

0.125. In one embodiment, the compound of general for 
mula VII wherein each of R3 and R4 is the same or different 
and is independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R together form a cyclic struc 
ture where R and R are directly joined or joined using a 
divalent structural element selected from the group consisting 
of-(CH2) and CH=CH, where q is an integer from 1 to 
2 inclusive, to result in a 3-, 4-, or 5-membered ring. 
0.126 In one embodiment, an isolated enantiomeric mix 
ture selected from diastereomer Ia of general formula VII 
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with terminal SO: X is selected from the group consisting of 
OH, -SH, -NH, -NH NH, -F, -Cl, Br, I, 

—NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O-TFP 
(2,3,5,6-tetrafluorophenoxy), —O-STP (4-sulfo-2,3,5,6-tet 
rafluorophenoxy), —O-benzotriazole, -benzotriazole, 
—NR-L-OH, -NR-L-O-phosphoramidite, —NR-L-SH, 
- NR-L-NH, -NR-L-NH NH, -NR-L-COH, -NR 
L-CO. NHS, NR-L-CO-STP, NR-L-CO-TFP - NR 
L-CO-benzotriazole, —NR-L-CHO, —NR-L-maleimide, 
and —NR-L-NH CO-CH2-I, where R is —H or an ali 
phatic or heteroaliphatic group, and L is selected from the 
group consisting of a divalent linear, crossed, or cyclic alkyl 
group optionally substituted by at least one oxygen atom 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive; ois an integer from 0 to 12 inclusive; each of Rand 
R" is the same or different and is independently hydrogen, an 
aliphatic group, or a heteroaliphatic group, or R and R' 
together form a cyclic structure where R and Rare joined 
using a divalent structural element selected from the group 
consisting of -(CH2) ,-(CH2)C(CH2) ,-(CH2)S 
(CH), , -(CH2)CH=CH , OCH=CH where 
each of q and q' is the same or different and is a integer from 
2 to 6 inclusive; and Y is selected from the group consisting of 
hydrogen, alkyl, Sulfoalkyl, fluorine, chlorine, bromine, a 
Substituted or unsubstituted aryl-, phenoxy- and a phenylm 
ercapto function. 
I0127. In one embodiment, the compound has general for 
mula VIII 

is provided, wherein each of RandR is the same or different 
and is independently selected from the group consisting of an 
aliphatic, heteroaliphatic, Sulfoalkyl group, or heteroaliphatic 

where each of R', R. R. and R is the same or different and 
is independently selected from an aliphatic, heteroaliphatic, 
or sulfoalkyl group; each of RandR is the same or different 
and is independently selected from H or SO; X is selected 
from —OH, -SH, -NH2, —NH NH, F. —Cl, —Br. 
—I, NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O- 
TFP (2,3,5,6-tetrafluorophenoxy), -O-STP (4-sulfo-2,3,5, 
6-tetrafluorophenoxy), —O-benzotriazole, -benzotriazole, 
imidazole, azide, —O-carbodiimide, —NR-L-OH, - NR-L- 
O-phosphoramidite, —NR-L-SH, NR-L-NH. —NR-L- 
NH NH, -NR-L-COH, -NR-L-CO. NHS, NR-L- 
CO-STP, NR-L-CO-TFP – NR-L-CO-benzotriazole, 
- NR-L-CHO, NR-L-maleimide, NR-L-NH CO 
CH, I, or NR-L-NH CO-CH Brwhere Ris-Hor 
an aliphatic or heteroaliphatic group, and L is selected from 
the group consisting of a divalent linear, crossed, or cyclic 
alkyl group optionally Substituted by at least one oxygenatom 
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and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive: o is an integer from 0 to 12 inclusive; each of R3 
and R4 is the same or different and is independently hydro 
gen, an aliphatic group, or a heteroaliphatic group, or R3 and 
R4 together form a cyclic structure where R3 and R4 are 
joined using a divalent structural element selected from the 
group consisting of -(CH2). , -(CH2)C(CH2) , 
-(CH2)S(CH2) , -(CH2)AH=CH , 
—OCH=CH- where each of q and q is the same or differ 
ent and is a integer from 2 to 6 inclusive; and Y is selected 
from the group consisting of hydrogen, alkyl, Sulfoalkyl, 
fluorine, chlorine, bromine, a substituted or unsubstituted 
aryl-, phenoxy- or phenylmercapto function. 
0128. In one embodiment, the compound of general for 
mula VIII wherein each of R3 and R4 is the same or different 
and is independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R together form a cyclic struc 
ture where R and R are directly joined or joined using a 
divalent structural element selected from the group consisting 
of-(CH2) and CH=CH, where q is an integer from 1 to 
2 inclusive, to result in a 3-, 4-, or 5-membered ring. 
0129. One non-limiting example is a substituted polyme 
thine form of 650 Compound 1, shown below: 

0130. One non-limiting example is a substituted polyme 
thine form of 650 Compound 2, shown below: 

& 4 
SQ 

O O 
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I0131 One non-limiting example is a substituted polyme 
thine form of 650 Compound 3, shown below: 

0.132. One non-limiting example is a substituted polyme 
thine form of 650 Compound 4, shown below: 

I0133) One non-limiting example is a substituted polyme 
thine form of 650 Compound 5, shown below: 

Q/ \4 
Yo 
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0134 One non-limiting example is a substituted polyme- 0.137. One non-limiting example is a substituted polyme 
thine form of 650 Compound 6, shown below: thine form of 650 Compound 2, shown below: 

& O & 29 
2 S 
O 

& 29 
2 SQ 
O O 

O 

O 

0135. One non-limiting example is a substituted polyme 
thine form of 650 having an ethylene glycol, diethylene gly 
col, or polyethylene glycol as described for general formula 0.138. One non-limiting example is a substituted polyme 
VI, such as the compound shown below: thine form of 650 Compound 3, shown below: 

N/ & 4 
Yo 

O 

O 

0136. One non-limiting example is a substituted polyme- 0.139. One non-limiting example is a substituted polyme 
thine form of 650 Compound 1, shown below: thine form of 650 Compound 4, shown below: 

& o a a' & Ao & 4° 
2S SQ 2S SQ 

O O O O 
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0140. One non-limiting example is a substituted polyme 
thine form of 650 Compound 5, shown below: 

0141 One non-limiting example is a substituted polyme 
thine form of 650 Compound 6, shown below: 

0142. One non-limiting example is a substituted polyme 
thine form of 650 having an ethylene glycol, diethylene gly 
col, or polyethylene glycol as described for general formula 
VI, such as the compound shown below: 

24 
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0143. In embodiments, the degree of sulfonation is varied 
to, e.g., vary the compound's degree of hydrophilicity or 
hydrophobicity. One non-limiting example is a monosul 
fonate form of 650 Compound 1, shown below, but it is 
understood that the single Sulfo group can be at any of the 
described positions: 

Na 
S 

O SC) 2 4N-4N4 N 

On 
OH 

O 

0144 One non-limiting example is a disulfonate form of 
650 Compound 1, shown below, but it is understood that each 
of the two Sulfo groups can be at any of the described posi 
tions: 

ON 29 & o -- 
e & Na 

C. (C) " 2 l 4N-4 na N 

On 
OH 

O 

0145 One non-limiting example is a trisulfonate form of 
650 Compound 1, shown below, but it is understood that each 
of the three sulfo groups can be at any of the described 
positions: 
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0146. One non-limiting example is a tetrasulfonate form 
of 650 Compound 1, shown below, but it is understood that 
each of the four sulfo groups can be at any of the described 
positions: 

OH 

0147 
mula IX 

In one embodiment, the compound has general for 

where each of R. R. R. and R is the same or different and 
is independently selected from an aliphatic, heteroaliphatic, 
or sulfoalkyl group; each of RandR is the same or different 
and is independently selected from H or SO: X is selected 
from —OH, -SH, -NH2, —NH NH, F. —Cl. —Br. 
—I, NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O- 
TFP (2,3,5,6-tetrafluorophenoxy), O-STP (4-sulfo-2,3,5, 
6-tetrafluorophenoxy), —O-benzotriazole, -benzotriazole, 
imidazole, azide, —O-carbodiimide, —NR-L-OH, —NR-L- 
O-phosphoramidite, NR-L-SH, NR-L-NH. —NR-L- 
NH-NH - NR-L-COH, -NR-L-CO. NHS, NR-L- 
CO-STP, NR-L-CO-TFP – NR-L-CO-benzotriazole, 
- NR-L-CHO, NR-L-maleimide, NR-L-NH CO 
CH, I, or NR-L-NH CO-CH Br where Ris-Hor 
an aliphatic or heteroaliphatic group, and L is selected from 
the group consisting of a divalent linear, crossed, or cyclic 
alkyl group optionally Substituted by at least one oxygenatom 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive; p is an integer from 1 to 6 inclusive; each of R3 and 
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R4 is the same or different and is independently hydrogen, an 
aliphatic group, or a heteroaliphatic group, or R3 and R4 
together form a cyclic structure where R3 and R4 are joined 
using a divalent structural element selected from the group 
consisting of -(CH2) ,-(CH2)O(CH) ,-(CH2)S 
(CH) , -(CH2)CH=CH , OCH=CH- where 
each of q and q' is the same or different and is a integer from 
2 to 6 inclusive; and Y is selected from the group consisting of 
hydrogen, alkyl, Sulfoalkyl, fluorine, chlorine, bromine, a 
Substituted or unsubstituted aryl-, phenoxy- or phenylmer 
capto function. 
0.148. In one embodiment, the compound of general for 
mula IX wherein each of R3 and R4 is the same or different 
and is independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R together form a cyclic struc 
ture where R and R are directly joined or joined using a 
divalent structural element selected from the group consisting 
of-(CH2) and CH=CH, where q is an integer from 1 to 
2 inclusive, to result in a 3-, 4-, or 5-membered ring. 
0149 
pound 1 

In one embodiment, the compound is 755 Com 

O O 
I W r Os O 

N Kat 
OH 

0150. 755 Compound 1 (2-(1E.3E.5E)-7-1-(5-carboxy 
pentyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-in 
dol-(2E)-ylidene-hepta-1,3,5-trienyl)-1-(2-methoxy 
ethyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-3H-indolium tri 
sodium salt) contains an ethylene glycol on the indole N of the 
left heterocycle, i.e., a methylated ethylene glycol. The 
methyl group on the ethylene glycol prevents the terminal 
—OH from oxidation. Oxidation is known to occur, over 
time, on an unprotected PEG terminus (i.e., an unprotected 
terminus of an ethylene glycol group, diethylene glycol 
group, or polyethylene glycol group). Adding a methyl ether 
provides this protection, and prevents reaction with electro 
philic reactive groups. 
0151. In embodiments, e.g., for functional assays, the 
inventive compounds are activated. Activation of the com 
pound adds a chemical moiety Such that the compound is in a 
form that can be conjugated to a biological moiety. Examples 
of chemical moieties for activation are described below with 
reference to activation of 755 Compound 1, but one skilled in 
the art appreciates that activation is not limited to these 
examples. One non-limiting example of an activated com 
pound is the NHS-ester of 755 Compound 1, shown below: 
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Kat 

O 
N 

O 

O 
NN 

O 
O 

0152. In one embodiment, the compound is an NHS-ester 
of 755 Compound 1 where, according to general formula I, o Na" \eo Os/ Nat 
is 1, shown below: S 

O O 

O O 

0153. In one embodiment, the compound is an NHS-ester 
of 755 Compound 1 where, according to general formula I, o 0154) In one embodiment, the compound is described by 
is 5, shown below: the following general formula X, where m=1-6, and p=1-6: 
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One non-limiting example of a NHS-ester of 755 Compound 
1, according to general formula X, where m=1 and p=1, is 
shown below: 

O O 
N O 

O 
NN 

O 

O 

One non-limiting example of a NHS-ester of 755 Compound 
1, according to general formula X, where m=1 and p=2, is 
shown below: 

O O 
N O 

2 

O 
NN 

O 

O 

One non-limiting example of a NHS-ester of 755 Compound 
1, according to general formula X, where m=1 and p=3, is 
shown below: 

Sep. 26, 2013 
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O 

O 
NN 

O 

O 

One non-limiting example of a NHS-ester of 755 Compound 
1, according to general formula X, where m=1 and p-4, is 
shown below: 

O 

O 
NN 

O 

O 

One non-limiting example of a NHS-ester of 755 Compound 
1, according to general formula X, where m=1 and p=5, is 
shown below: 
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O 

O 
NN 

O 

O 

One non-limiting example of a NHS-ester of 755 Compound 
1, according to general formula X, where m=1 and p=6, is 
shown below: 

O 

O 
NN 

O 

O 

One non-limiting example of a NHS-ester of 755 Compound 
2, according to general formula X, where m=2 and p=1, is 
shown below: 
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One non-limiting example of a NHS-ester of 755 Compound 
2, according to general formula X, where m=2 and p=2, is 
shown below: 

One non-limiting example of a NHS-ester of 755 Compound 
2, according to general formula X, where m=2 and p=3, is 
shown below: 
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One non-limiting example of a NHS-ester of 755 Compound 
3, according to general formula X, where m3 and p=1, is 
shown below: 

One non-limiting example of a NHS-ester of 755 Compound 
3, according to general formula X, where m3 and p=2, is 
shown below: 
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One non-limiting example of a NHS-ester of 755 Compound 
3, according to general formula X, where m=3 and p=3, is 
shown below: 

One non-limiting example of a NHS-ester of 755 Compound 
4, according to general formula X, where m 4 and p=1, is 
shown below: 
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One non-limiting example of a NHS-ester of 755 Compound 
5, according to general formula X, where m=5 and p=1, is 
shown below: 

One non-limiting example of a NHS-ester of 755 Compound 
6, according to general formula X, where m=6 and p=1, is 
shown below: 

Sep. 26, 2013 
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One non-limiting example of an activated 755 Compound 1 is 
a tetrafluorophenyl (TFP)-ester form of 755 Compound 1. 
shown below: 

Kat 

One non-limiting example of an activated 755 Compound 1 is 
a sulfotetrafluorophenyl (STP)-ester form of 755 Compound 
1, shown below: 
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One non-limiting example of an activated 755 Compound 1 is 
a hydrazide form of 755 Compound 1, shown below: 

| R Os -O 
S -O- Os S 

One non-limiting example of an activated 755 Compound 1 is 
a maleimide form of 755 Compound 1, shown below: 

Kat 

O 
N H O 

n-1N 
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0155 
pound 2 

In one embodiment, the compound is 755 Com 
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O157 
pound 3 

In one embodiment, the compound is 755 Com 

ck, Kat 
OH 

0156 755 Compound 2 (2-(1E.3E.5E)-7-1-(5-carboxy 
pentyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-in 
dol-(2E)-ylidene-hepta-1,3,5-trienyl)-1-(2-methoxy 
ethoxy)-3-methyl-5-sulfo-3-(3-sulfopropyl)-3H-indolium) 
contains a (poly)ethylene glycol on the indole N of the left 
heterocycle. The methyl group on the ethylene glycol pre 
vents the terminal —OH from oxidation. Oxidation is known 
to occur, over time, on an unprotected PEG terminus. Adding 
a methyl ether provides this protection, and prevents reaction 
with electrophilic reactive groups. For functional assays, 755 
Compound 2 is activated as described above, one non-limit 
ing example of which is the NHS-ester form of 755 Com 
pound 2, shown below. 

t Kat 

OH 

0158 755 Compound 3 (2-(1E.3E.5E)-7-1-(5-carboxy 
pentyl)-3-methyl-5-sulfo-3-(3-sulfopropyl)-1,3-dihydro-in 
dol-(2E)-ylidene-hepta-1,3,5-trienyl)-1-2-[2-(2-methoxy 
ethoxy)-ethoxy-ethyl-3-methyl-5-sulfo-3-(3-sulfopropyl)- 
3H-indolium) contains a (poly)ethylene glycol on the indole 
N of the left heterocycle. The methyl group on the ethylene 
glycol prevents the terminal —OH from oxidation. Oxidation 
is known to occur, over time, on an unprotected PEG termi 
nus. Adding a methyl ether provides this protection, and 
prevents reaction with electrophilic reactive groups. For func 
tional assays, 755 Compound 3 is activated as described 
above, one non-limiting example of which is the NHS-ester 
form of 755 Compound 3, shown below. 

Kat 
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0159) 
pound 4 

In one embodiment, the compound is 755 Com 

Kat 

OH 

0160 755 Compound 4 (1-(5-carboxypentyl)-3-methyl 
2-((1E.3E.5E.7E)-7-(3-methyl-5-sulfonato-3-(3-sulfonato 
propyl)-1-(2,5,8,11-tetraoxamidecan-13-yl)indolin-2- 
ylidene)hepta-1,3,5-trien-1-yl)-3-(3-sulfonatopropyl)-3H 
indol-1-ium-5-Sulfonate) contains a (poly)ethylene glycol on 
the indole N of the left heterocycle. The methyl group on the 
ethylene glycol prevents the terminal —OH from oxidation. 
Oxidation is known to occur, over time, on an unprotected 
PEG terminus. Adding a methyl ether provides this protec 
tion, and prevents reaction with electrophilic reactive groups. 
For functional assays, 755 Compound 4 is activated as 
described above. 

Kat 

O 

O 
NN 

O 
O 

0.161. In one embodiment, the compound is 755 Com 
pound 5 

Kat 

OH 

(0162 755 Compound 5 (2-(1E.3E.5E,7E)-7-(1-(2,5,8, 
11, 14-pentaoxahexadecan-16-yl)-3-methyl-5-sulfonato-3- 
(3-sulfonatopropyl)indolin-2-ylidene)hepta-1,3,5-trien-1- 
yl)-1-(5-carboxypentyl)-3-methyl-3-(3-sulfonatopropyl)- 
3H-indol-1-ium-5-sulfonate) contains a (poly)ethylene 
glycol on the indole N of the left heterocycle. The methyl 
group on the ethylene glycol prevents the terminal —OH 
from oxidation. Oxidation is known to occur, overtime, on an 
unprotected PEG terminus. Adding a methyl ether provides 
this protection, and prevents reaction with electrophilic reac 
tive groups. For functional assays, 755 Compound 5 is acti 
vated as described above. 
0163. In one embodiment, the compound is 755 Com 
pound 6 
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Kat 

OH 

0164 755 Compound 6 (1-(5-carboxypentyl)-3-methyl 
2-(1E.3E.5E,7E)-7-(3-methyl-1-(2,5,8,11,14, 17-hexaox 
anonadecan-19-yl)-5-sulfonato-3-(3-sulfonatopropyl)indo 
lin-2-ylidene)hepta-1,3,5-trien-1-yl)-3-(3-sulfonatopropyl)- 
3H-indol-1-ium-5-sulfonate) contains a (poly)ethylene 
glycol on the indole N of the left heterocycle. The methyl 
group on the ethylene glycol prevents the terminal —OH 
from oxidation. Oxidation is known to occur, overtime, on an 
unprotected PEG terminus. Adding a methyl ether provides 
this protection, and prevents reaction with electrophilic reac 
tive groups. For functional assays, 755 Compound 6 is acti 
vated as described above. 

0.165. In embodiments, the compound contains one or 
more substitutions of the polymethine linker. In one embodi 
ment, the compound has general formula XI 

wherein each of R' and R is the same or different and is 
independently selected from the group consisting of an ali 
phatic, heteroaliphatic, or Sulfoalkyl group; X is selected 
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CH. Br where R is —H or an aliphatic or heteroaliphatic 
group, and L is selected from the group consisting of a diva 
lent linear, crossed, or cyclic alkyl group optionally Substi 
tuted by at least one oxygenatom and/or Sulfur atom; Kat is a 
number of Na', K", Ca", ammonia, or other cation(s) needed 
to compensate the negative charge brought by the cyanine: m 
is an integer from 0 to 5 inclusive: o is an integer from 0 to 12 
inclusive; each of R3 and R4 is the same or different and is 
independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R4 togetherform a cyclic struc 
ture where R3 and R4 are joined using a divalent structural 
element selected from the group consisting of -(CH2) , 
-(CH2)C(CH2). , -(CH2)S(CH) , -(CH2) 
CH=CH , OCH=CH where each of q and q' is the 
same or different and is a integer from 2 to 6 inclusive; and Y 
is selected from the group consisting of hydrogen, alkyl, 
sulfoalkyl, fluorine, chlorine, bromine, a substituted or 
unsubstituted aryl-, phenoxy- and a phenylmercapto func 
tion. 

0166 In one embodiment, the compound of general for 
mula XI wherein each of R3 and R4 is the same or different 
and is independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R together form a cyclic struc 
ture where R and R are directly joined or joined using a 
divalent structural element selected from the group consisting 
of-(CH2) and CH=CH, where q is an integer from 1 to 
2 inclusive, to result in a 3-, 4-, or 5-membered ring. 
(0167 
mula XII 

In one embodiment, the compound has general for 

where each of R. R. R. and R is the same or different and 
is independently selected from an aliphatic, heteroaliphatic, 
or sulfoalkyl group; each of RandR is the same or different 
and is independently selected from H or SO: X is selected 
from —OH, -SH, NH, -NH NH, —F. —Cl, —Br. 

from the group consisting of —OH, -SH, -NH2, —NH 
NH, —F. —Cl, —Br. —I, NHS (hydroxysuccinimidyl/ 
sulfosuccinimidyl), —O-TFP (2,3,5,6-tetrafluorophenoxy), 
—O-STP (4-sulfo-2,3,5,6-tetrafluorophenoxy), —O-benzot 
riazole, -benzotriazole, imidazole, azide, —O-carbodiimide, 
—NR-L-OH, - NR-L-O-phosphoramidite, —NR-L-SH, 
- NR-L-NH, -NR-L-NH NH, -NR-L-COH, -NR 
L-CO. NHS, NR-L-CO-STP, NR-L-CO-TFP - NR 
L-CO-benzotriazole, —NR-L-CHO, —NR-L-maleimide, 
- NR-L-NH CO CH, I, and NR-L-NH CO 

I, NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O- 
TFP (2,3,5,6-tetrafluorophenoxy), -O-STP (4-sulfo-2,3,5, 
6-tetrafluorophenoxy), —O-benzotriazole, -benzotriazole, 
imidazole, azide, —O-carbodiimide, —NR-L-OH, - NR-L- 
O-phosphoramidite, —NR-L-SH, NR-L-NH. —NR-L- 
NH-NH - NR-L-COH, -NR-L-CO. NHS, NR-L- 
CO-STP, NR-L-CO-TFP – NR-L-CO-benzotriazole, 
- NR-L-CHO, NR-L-maleimide, NR-L-NH CO 
CH, I, or NR-L-NH CO-CH Brwhere Ris-Hor 
an aliphatic or heteroaliphatic group, and L is selected from 
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the group consisting of a divalent linear, crossed, or cyclic 
alkyl group optionally Substituted by at least one oxygenatom 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive: o is an integer from 0 to 12 inclusive; each of R3 
and R4 is the same or different and is independently hydro 
gen, an aliphatic group, or a heteroaliphatic group, or R3 and 
R4 together form a cyclic structure where R3 and R4 are 
joined using a divalent structural element selected from the 
group consisting of -(CH2). , -(CH2)C(CH2) , 
-(CH2)S(CH2) , -(CH2)AH=CH , 
—OCH=CH- where each of q and q is the same or differ 
ent and is a integer from 2 to 6 inclusive; and Y is selected 
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from the group consisting of hydrogen, alkyl, Sulfoalkyl, 
fluorine, chlorine, bromine, a substituted or unsubstituted 
aryl-, phenoxy- or phenylmercapto function. 
0.168. In one embodiment, the compound of general for 
mula XII wherein each of R3 and R4 is the same or different 
and is independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R4 togetherform a cyclic struc 
ture where R3 and R4 are directly joined or joined using a 
divalent structural element selected from the group consisting 
of-(CH2) and CH=CH, where q is an integer from 1 to 
2 inclusive, to result in a 3-, 4-, or 5-membered ring. 
0169. One non-limiting example is a substituted polyme 
thine form of 755 Compound 1, shown below: 

Kat 

OH 

0170. One non-limiting example is a substituted polyme 
thine form of 755 Compound 2, shown below: 

Kat 

OH 
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0171 One non-limiting example is a substituted polyme 
thine form of 755 Compound 3, shown below: 

f R 
Oss NO- OaS -O 

29 
N 
O 

Kat 

OH 

0172. One non-limiting example is a substituted polyme 
thine form of 755 Compound 4, shown below: 

P R Os --O S-O- OaS 

Kat 

OH 

0173. One non-limiting example is a substituted polyme 
thine form of 755 Compound 5, shown below: 

f R 
Os S- O Oa S- O 

\\ 
N 
O 

Kat 

OH 
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0.174. One non-limiting example is a substituted polyme 
thine form of 755 Compound 6, shown below: 

f R 
oss- OaS --O 

Kat 

OH 

O 

0.175 One non-limiting example is a substituted polyme 
thine form of 755 having an ethylene glycol, diethylene gly 
col, or polyethylene glycol as described for general formula 
X. Such as the compound shown below: 

O O 
I W 

Oss NO- OaS -O 

Q4' 
N 
O 

Kat 

OH 

O 

0176). In embodiments, the degree of sulfonation is varied 
to, e.g., vary the compound's degree of hydroplilicity or 
hydrophobicity. One non-limiting example is a monosul 
fonate form of 755 Compound 1, shown below, but it is 
understood that the single Sulfo group can be at any of the 
described positions: 

SO 1\4N-4 nuan-S 

OH 
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0177. One non-limiting example is a disulfonate form of 
755 Compound 1, shown below, but it is understood that the 
each of the two sulfo groups can be at any of the described 
positions: 

OH 

O 

0178. One non-limiting example is a trisulfonate form of 
755 Compound 1, shown below, but it is understood that the 
each of the three sulfo groups can be at any of the described 
positions: 

OH 

O 

0179. One non-limiting example is a tetrasulfonate form 
of 755 Compound 1, shown below, but it is understood that 
the each of the four sulfo groups can be at any of the described 
positions: 

N Kat 
OH 

Sep. 26, 2013 

0180. In one embodiment, the compound has general for 
mula XIII 

where each of R', R. R. and R is the same or different and 
is independently selected from an aliphatic, heteroaliphatic, 
or sulfoalkyl group; each of RandR is the same or different 
and is independently selected from H or SO; X is selected 
from —OH, -SH, -NH2, —NH NH, F. —Cl, —Br. 
—I, NHS (hydroxysuccinimidyl/sulfosuccinimidyl), —O- 
TFP (2,3,5,6-tetrafluorophenoxy), -O-STP (4-sulfo-2,3,5, 
6-tetrafluorophenoxy), —O-benzotriazole, -benzotriazole, 
imidazole, azide, —O-carbodiimide, —NR-L-OH, - NR-L- 
O-phosphoramidite, —NR-L-SH, NR-L-NH. —NR-L- 
NH-NH - NR-L-COH, -NR-L-CO. NHS, NR-L- 
CO-STP, NR-L-CO-TFP – NR-L-CO-benzotriazole, 
- NR-L-CHO, NR-L-maleimide, NR-L-NH CO 
CH, I, or NR-L-NH CO-CH Brwhere Ris-Hor 
an aliphatic or heteroaliphatic group, and L is selected from 
the group consisting of a divalent linear, crossed, or cyclic 
alkyl group optionally Substituted by at least one oxygenatom 
and/or sulfur atom; Kat is a number of Na', K", Ca", ammo 
nia, or other cation(s) needed to compensate the negative 
charge brought by the cyanine; m is an integer from 0 to 5 
inclusive; p is an integer from 1 to 6 inclusive; each of R3 and 
R4 is the same or different and is independently hydrogen, an 
aliphatic group, or a heteroaliphatic group, or R3 and R4 
together form a cyclic structure where R3 and R4 are joined 
using a divalent structural element selected from the group 
consisting of -(CH2) ,-(CH2)C(CH2) ,-(CH2)S 
(CH) , -(CH2)CH=CH , OCH=CH- where 
each of q and q' is the same or different and is a integer from 
2 to 6 inclusive; and Y is selected from the group consisting of 
hydrogen, alkyl, Sulfoalkyl, fluorine, chlorine, bromine, a 
Substituted or unsubstituted aryl-, phenoxy- or phenylmer 
capto function. 
0181. In one embodiment, the compound of general for 
mula XIII wherein each of R3 and R4 is the same or different 
and is independently hydrogen, an aliphatic group, or a het 
eroaliphatic group, or R3 and R4 togetherform a cyclic struc 
ture where R3 and R4 are directly joined or joined using a 
divalent structural element selected from the group consisting 
of-(CH2) and CH=CH, where q is an integer from 1 to 
2 inclusive, to result in a 3-, 4-, or 5-membered ring. 
0182. The disclosed compounds are used and are useful as 
chromophores and/or fluorophores. For example, they can be 
used for optical labelling and, therefore, for the qualitative 
and/or quantitative detection of proteins, nucleic acids, oli 
gomers, DNA, RNA, biological cells, lipids, mono-, oligo 
and polysaccharides, ligands, receptors, polymers, drugs, 
polymeric beads, etc. 
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0183 The present compounds, containing the disclosed 
functionality or functionalities, may be synthesized using 
methods known in the art, e.g., as described as follows with all 
references expressly incorporated by reference herein in their 
entirety. 
0184 The core indocyanine structure without additional 
functionalilities, along with its synthesis, was described by 
König in U.S. Pat. No. 1,524,791 and BP 434875, and 
included 3-, 5-, and 7-membered polymethine chains. 

Kat 

Synthesis of numerous modifications of the core indocyanine 
structure have been described. Such modifications provided 
various functionalilities, e.g., synthesis of N-isothiocyanato 
alkyl- and aromatic-carboxyalkyl-functionalizedindocya 
nines were described in U.S. Pat. Nos. 5,627,027; 6,048,982: 
4,981,977; U.S. Publication No. 2006/0199949; Southwick, 
Anal. Chem. 67 (1995) 1742-48). 

NCS 
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Synthesis of indocyanines with one or two N-carboxyalkyl 
functionalities were described in U.S. Pat. Nos. 5,268,486; 
5,486,616; 5,569,587; 5,569,766; JP 03217837. 

OH OH 

Synthesis of indocyanines containing C-carboxyalkyl groups 
were described in JP 05-313304; U.S. Publication Nos. 2006/ 
0099638, 2006/0004188; 2002/0077487: 2002/0064794; 
U.S. Pat. Nos. 6,977,305 and 6,974,873. 

-- O O -- 
OQi CO2H (AO 
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-continued 
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Kat 

sa 'ss 
Yo O1 
O O 

Synthesis of indocyanines with N- and C-sulfoalkyl groups 
were described in JP 05-313304: WO 2005/044923; U.S. 
Publication No. 2007/0203343. 

Sep. 26, 2013 
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Synthesis of indocyanines with mixed C-carboxyalkyl and Functionalization of the N-carboxyalkyl with an amino-func 
C-sulfoalkyl were described in EP 1792949 and U.S. Pat. No. tionalized PEG-alkyl chain, and N- and C-substituted PEG 
7,745,640. alkyl chains, were described in U.S. Publication No. 2009/ 

O O30541O. 
O HO 

OS/ O 

N Kat 
O O 

2O 
n 

O OH -Na 
CH3(OCH2CH2)24 H O HO 

OH 

Synthesis of indocyanaines having a PEG-containing, N-car 
boxyalkyl spacer were described in U.S. Pat. No. 6,939,532. 
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-continued -continued 
OCH-CH-)- OCH O ( 2CH2)10 3 HCO 

/S-1s-1N 

OH 

Synthesis of various polymethine bridge Substitutions, and 
other functionalizations of indocyanines, were described in 
Strekowski, Heterocyclic Polymethine Dyes: Synthesis, 
Properties and Applications, (2008) Springer-Verlag, Berlin 
Heidelberg: Gragg, “Synthesis of Near-Infrared Heptame 
thine Cyanine Dyes” (2010). Chemistry Theses. Paper 28. 

(OCH2CH)10-OCH3 http://digitalarchive.gsu.edu/chemistry theses/28; Patonay et 
al. (2004) Noncovalent Labeling of Biomolecules with Red 
and Near-Infrared Dyes. Molecules 9 (2004) 40-49; and U.S. 
Pat. No. 7,172.907. Examples 1-18 also disclose synthesis 
reactions for the compounds. 
0185. In one embodiment, the compound is synthesized 
by a condensation reaction, known to one skilled in the art, of 
the two differently substituted indole heterocycles separated 
by a (poly)methine linker or bridge, e.g., C1, C3, or C5. Other 
synthesis methods are possible. As only one example, one of 
the indole heterocycles is first reacted with the C1, C3, or C5 
linker. The 1:1 condensation product is isolated, and then 
condensed with the second indole heterocycle to result in the 

O cyanine compound. The sequence of reacting the indole het 
erocycles is irrelevant. Thus, a plurality of differently func 
tionalized, strongly hydrophilic, diastereomeric compounds 
that differ in total charge and specificity/reactivity of the 
active groups used for their immobilization, were prepared. 
0186 Conjugates of the compounds were prepared by 
covalently coupling the compounds to a biomolecule using 
the functional substituent on the N-position of the indolering. 
This functional substituent was activated by routine protein 
chemistry reaction methods known to one skilled in the art. 
The activated compound may be converted to, e.g., and with 
out limitation, an-hydroxysuccinimide (NHS)-ester, an acid 
fluoride, a tetrafluorophenyl (TFP)- or sulfotetrafluorophenyl 
(STP)-ester, an iodoacetyl group, a maleimide, a hydrazide, a 
sulfonyl chloride, or a phenylazide. Methods for preparing 
Such compounds are known to one skilled in the art. In one 
embodiment, the activated substituent was then reacted with 
an amino group on the biomolecule under conditions to con 
jugate the desired biomolecule. 
0187. In one embodiment, a non-activated carboxyl group 
on the N-position of the indole in the compound was coupled 
to an amine using a carbodimide. 
0188 In one embodiment, a N-hydroxysuccinimidyl ester 
(X—NHS) of a compound was formed as follows: 20 umol 
dye with X—OH (carboxyalkyl group), 8 mg (40 umol) dicy 

O clohexylcarbodiimide, and 5 mg (40 umol) N-hydroxysuc 
cinimide were dissolved in 2 ml DMF and 1000 water. Six ul 

OH 

CHO(CH2CH2O)10 (OCH2CH2)o-OCH 
O 

HO 
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(40 umol) triethylamine was added. The reaction mixture was 
stirred at room temperature (about 20°C. to about 22°C.) for 
24 hours and then filtered. The solvent was removed and the 
residue was washed with diethylether. The reaction pro 
ceeded quantitatively. 
0189 In one embodiment, a maleimide (X—NH 
CHCH-maleimide) of a compound is formed as follows: 20 
umol dye with X—NHS(N-hydroxysuccinimid-ester) was 
dissolved in 2 ml DMF and 100 ul water and mixed with 7.6 
mg (30 umol) 2-maleimidoethylamine-trifluoracetate and 5 
ul (30 umol) N-ethyldiisopropyl-amine. The reaction mixture 
is stirred for 3 hat room temperature (about 20°C. to about 
22°C.). The solvent was evaporated under reduced pressure. 
The residue is washed with diethylether and acetone and dried 
in vacuum. The reaction proceeds quantitatively. 
0190. In one embodiment, a iodoacetamide (X—NH 
CHCH NH CO CH, I) of a compound is formed as 
follows: 20 umol dye with X—NHS(N-hydroxysuccin 
imid-ester) was dissolved in 2 ml DMF and 1000 water, 
followed by addition of 40 mg (300 umol) ethylendiamindi 
hydrochloride and 26 ul (150 umol) N-ethyldiisopropyl 
amine. The reaction mixture is stirred for 3 hat room tem 
perature (about 20° C. to about 22°C.). The solvent is then 
evaporated under reduced pressure, the residue was dissolved 
in methanol, and the ethylendiamindihydrochlorid was 
removed by filtration. The methanol is evaporated under 
reduced pressure. The residue is dissolved in 2 ml dry DMF, 
followed by addition of 7 mg (25 umol) N-succinimidyl 
iodoacetate and 4 ul (25umol)N-ethyldiisopropylamine. The 
reaction mixture is stirred for 3 hat room temperature. The 
Solvent was evaporated under reduced pressure and the resi 
due was purified by reverse phase HPLC. 
0191 Coupling between the compound and the biomol 
ecule may be performed as follows. The compound was 
reacted with the biomolecule in an organic or aqueous solu 
tion at pH between pH 5-pH 12 inclusive. The compound 
need not be dissolved in an organic solvent. Such as dimethyl 
formamide (DMF) or dimethyl sulfoxide (DMSO) prior to 
adding the biomolecule. In one embodiment, coupling reac 
tion may be performed in a 100% aqueous solution. In one 
embodiment, the coupling reaction occurs at room tempera 
ture (about 20° C. to about 22°C.). 
0.192 To form a composition (dye), at least one biocom 
patible excipient was added to the compound(s), as known to 
one of ordinary skill in the art. Excipients include, but are not 
limited to, buffers, solubility enhancing agents, stabilizing 
agents, etc. 
0193 In one embodiment, a kit for performing an assay 
method comprises a disclosed compound, and instructions 
for performing the method using the compound. 
0194 The disclosed activated compounds (i.e., the com 
pound modified with a reactive group) are useful to label 
macromolecules (e.g., antibodies, streptavidin, etc) using 
methods known to one skilled in the art, e.g., Hermanson, 
Bioconjugate Techniques, 2nd Ed., London, Elsevier Inc. 
2008. The reaction was carried out for 1-2 hat room tempera 
ture (about 20° C. to about 22°C.), and then desalted by 
dialyzing against several changes of phosphate buffered 
saline (pH 7.2) or purified by gel filtration to remove the 
unreacted fluorescent dye. The resulting compound-biomol 
ecule conjugate was used to detect, e.g., specific proteins in 
immunoassays, Sugars in glycoproteins with lectins, protein 
protein interactions, oligonucleotides in nucleic acid, hybrid 
ization, and in electrophoretic mobility shift assays (EMSA). 
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0.195 The resulting compound-biomolecule conjugates 
exhibited fluorescent properties. In this embodiment, they 
were used in optical methods including fluorescence opti 
calqualitative and quantitative determination methods. 
Examples of such methods include, but are not limited to, 
microscopy, immunoassays, hybridization methods, chro 
matographic and electrophoretic methods, fluorescence reso 
nance energy transfer (FRET) systems, high throughput 
screenings, analysis of receptor-ligand interactions on a 
microarray, etc. 
0.196 Compounds of any of the embodiments were used 
as dyes for optical labelling of organic or inorganic biomol 
ecules, also referred to as recognition units. Recognition units 
are molecules having specificity and/or affinity for a specific 
group of molecules. Examples of recognition units include, 
but are not limited to, antibodies that have affinity for anti 
gens, enzymes that bind and/or react with a specific bond or 
bonds within a sequence of amino acids in a peptide or react 
with a Substrate, cofactors such as metals that enhance or 
inhibit specific interactions, lectins that bind specific Sugars 
or Sugar sequences (e.g., oligosaccharides, polysaccharides, 
dextrans, etc.), biotin binding proteins such as avidin and 
streptavidin that bind biotin and biotinylated molecules, anti 
body binding proteins such as Protein A, Protein G, Protein 
NG and Protein L. sequences of amino acids or metals that 
have affinity for each other (e.g., histidine sequences that bind 
nickel or copper, phosphate containing proteins that bind 
gallium, aluminium, etc.), specific sequences of nucleic acids 
such as DNA and/or RNA oligonucleotides that have affinity 
for proteins, specific sequences of amino acids that have 
affinity for DNA and/or RNA, haptens, carotenoids, hor 
mones (e.g., neurohormones), neurotransmitters, growth fac 
tors, toxins, biological cells, lipids, receptor binding drugs or 
organic or inorganic polymeric carrier materials, fluorescent 
proteins such as phycobilliproteins (e.g., phycoethrin, allo 
phycocyanin), etc. The ionic interactions between these rec 
ognition units and the disclosed compounds results in label 
ing of the recognition units. The recognition unit and 
compound can be covalently bound. The result is a conjugate 
for qualitative or quantitative determination of various bio 
materials or other organic or inorganic materials using optical 
methods. 

0197) The inventive compounds and/or conjugates were 
used in optical, including fluorescence optical, qualitative 
and/or quantitative determination methods to diagnose prop 
erties of cells (molecular imaging), in biosensors (point of 
care measurements), for investigation of the genome, and in 
miniaturizing technologies. Microscopy, cytometry, cell sort 
ing, fluorescence correlation spectroscopy (FCS), ultra high 
throughput screening (uFITS), multicolor fluorescence in situ 
hybridisation (mc-FISH), FRET-systems and microarrays 
(DNA- and protein-chips) are exemplary application fields. 
As known to one skilled in the art, a microarray is a grid-like 
arrangement where more than two different molecules are 
immobilized in a known predefined region on at least one 
Surface, and is useful to evaluate receptor ligand interactions. 
As known to one skilled in the art, a receptor is a naturally 
occurring or synthetic molecule that exhibits an affinity to a 
given ligand. Receptors can be used in a pure form or bound 
to another specie. Receptors can be coupled covalently or 
noncovalently to a binding partner either directly or indirectly 
(e.g., through a coupling mediator). Receptor examples 
include, but are not limited to, agonists and antagonists for 
cell membrane receptors, toxins and other poisons, viral 
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epitopes, hormones (e.g., opiates, steroids), hormone recep 
tors, peptides, enzymes, enzyme Substrates, drugs acting as 
cofactors, lectins, Sugars, oligonucleotides, nucleic acids, oli 
gosaccharides, cells, cell fragments, tissue fragments, pro 
teins, antibodies, etc. As known to one skilled in the art, a 
ligand is a molecule that is recognized by a certain receptor. 
Ligand examples include, but are not limited to, agonists and 
antagonists for cell membrane receptors, toxins and other 
poisons, viral epitopes, hormones (e.g., opiates, steroids), 
hormone receptors, peptides, enzymes, enzyme substrates, 
drugs acting as cofactors, lectins, Sugars, oligonucleotides, 
nucleic acids, oligosaccharides, proteins, antibodies, etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0198 The patent or application file contains at least one 
drawing executed in color. A Petition under 37 C.F.R.S 1.84 
requesting acceptance of the color drawing is being filed 
separately. Copies of this patent or patent application publi 
cation with color drawing(s) will be provided by the Office 
upon request and payment of the necessary fee. 
0199 FIG. 1 shows absorption profiles of some inventive 
compounds and commercial dyes. 
0200 FIG. 2 shows fluorescence intensity of some inven 

tive compounds and commercial dyes. 
0201 FIG. 3 shows labeling efficiency of some inventive 
compounds and commercial dyes with one conjugate. 
0202 FIG. 4 shows functional assay results with some 
inventive compounds and commercial dyes with one conju 
gate produced in one embodiment. 
0203 FIG. 5 shows functional assay results with some 
inventive compounds and commercial dyes with one conju 
gate produced in one embodiment. 
0204 FIG. 6 shows functional assay results with some 
inventive compounds and commercial dyes with one conju 
gate produced in one embodiment. 
0205 FIG. 7 shows functional assay results with some 
inventive compounds and commercial dyes with one conju 
gate produced in one embodiment. 
0206 FIG. 8 shows functional assay results with some 
inventive compounds and commercial dyes with one conju 
gate produced in one embodiment. 
0207 FIG.9 shows results of the functional assay of FIG. 
8 expressed as signal-to-background ratio. 
0208 FIG. 10 shows functional assay results with some 
inventive compounds and commercial dyes with one conju 
gate produced in one embodiment. 
0209 FIG. 11 shows results of the functional assay of FIG. 
10 expressed as signal-to-background ratio. 
0210 FIG. 12 shows results of an immunofluorescence 
assay with some inventive compounds and commercial dyes 
forming a conjugate in one embodiment. 
0211 FIG.13 shows results of the functional assay of FIG. 
12 expressed as percent fluorescence intensity. 
0212 FIG. 14 shows results of the functional assay of FIG. 
12 expressed as signa-to-background ratio and signal-to 
noise ratio. 
0213 FIG. 15 shows results of an immunofluorescence 
assay with some inventive compounds and commercial dyes 
forming a conjugate in one embodiment. 
0214 FIG.16 shows results of the functional assay of FIG. 
15 expressed as percent fluorescence intensity. 
0215 FIG. 17 shows results of the functional assay of FIG. 
15 expressed as signal-to-background ratio and signal-to 
noise ratio. 
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0216 FIG. 18 shows results of an immunofluorescence 
assay with Some inventive compounds and commercial dyes 
forming a conjugate in one embodiment. 
0217 FIG. 19 shows results of the functional assay of FIG. 
18 expressed as fluorescence intensity. 
0218 FIG. 20 shows results of the functional assay of FIG. 
18 expressed as signal-to-background ratio and signal-to 
noise ratio. 
0219 FIG. 21 shows results of an immunofluorescence 
assay with Some inventive compounds and commercial dyes 
forming a conjugate in one embodiment. 
0220 FIG.22 shows results of the functional assay of FIG. 
21 expressed as fluorescence intensity. 
0221 FIG.23 shows results of the functional assay of FIG. 
21 expressed as signal-to-background ratio and signal-to 
noise ratio. 
0222 FIG.24 shows results of direct fluorescence labeling 
of cell Surface proteins with some inventive compounds and 
commercial dyes in one embodiment. 
0223 FIG. 25 shows relative absorption profiles of an 
inventive compound and commercial dye. 
0224 FIG. 26 shows fluorescence intensity of some inven 
tive compounds and commercial dyes assessed at one emis 
sion/excitation wavelength. 
0225 FIG.27 shows fluorescence intensity of some inven 
tive compounds and commercial dyes assessed at one emis 
sion/excitation wavelength. 
0226 FIG. 28 shows labeling efficiency of some inventive 
compounds and commercial dyes. 
0227 FIG. 29 shows functional assay results with one 
conjugate. 
0228 FIG. 30 shows results of the assay of FIG. 4 assay 
expressed as signal-to-noise. 
0229 FIG. 31 shows functional assay results with one 
conjugate. 
0230 FIG. 32 shows results of the assay of FIG. 6 
expressed as signal to noise. 
0231 FIG. 33 shows functional assay results with some 
inventive compounds and commercial dyes. 
0232 FIG. 34 shows functional assay results with some 
inventive compounds and commercial dyes. 
0233 FIG. 35 shows functional assay results with some 
inventive compounds and commercial dyes. 
0234 FIG. 36 shows results of the assay of FIG. 10 
expressed as signal-to-noise. 
0235 FIG. 37 shows functional assay results with some 
inventive compounds and commercial dyes. 
0236 FIG. 38 shows functional assay results with some 
inventive compounds and commercial dyes. 
0237 FIG. 39 shows functional assay results with some 
inventive compounds and commercial dyes. 
0238 FIG. 40 shows functional assay results with some 
inventive compounds and commercial dyes. 
0239 FIG. 41 shows functional assay results with some 
inventive compounds and commercial dyes. 
0240 FIG. 42 shows functional assay results with some 
inventive compounds and commercial dyes. 
0241 FIG. 43 shows immunofluorescence assay results 
with Some inventive compounds and commercial dyes. 
0242 FIG. 44 shows immunofluorescence assay results 
with Some inventive compounds and commercial dyes. 
0243 FIG. 45 shows immunofluorescence assay results 
with Some inventive compounds and commercial dyes 
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0244 FIG. 46 shows immunofluorescence assay results 
with some inventive compounds and commercial dyes. 
0245 FIG. 47 shows quantitative analysis, expressed as 
normalized percent fluorescence intensity, of conjugates 
shown in FIG. 46. 
0246 FIG. 48 shows immunofluorescence assay results 
with some inventive compounds and commercial dyes. 
0247 FIG. 49 shows quantitative analysis, expressed as 
normalized percent fluorescence intensity, of conjugates 
shown in FIG. 48. 
0248 FIG. 50 shows immunofluorescence assay results 
with some inventive compounds and commercial dyes. 
0249 FIG.51 shows results of direct fluorescence labeling 
of cell Surface proteins with an inventive compound and com 
mercial dyes. 
0250 FIG.52 shows absorption profiles of some inventive 
compounds and commercial dyes. 
0251 FIG. 53 shows functional assay results with some 
inventive compounds and commercial dyes. 
0252 FIG. 54 shows functional assay results with some 
inventive compounds and commercial dyes. 
0253 FIG. 55 shows functional assay results with some 
inventive compounds and commercial dyes. 
0254 FIG. 56 shows functional assay results with some 
inventive compounds and commercial dyes. 
0255 FIG.57 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0256 FIG. 58 shows functional assay results with some 
inventive compounds and commercial dyes. 
0257 FIG. 59 shows functional assay results with some 
inventive compounds and commercial dyes. 
0258 FIG. 60 shows functional assay results with some 
inventive compounds and commercial dyes. 
0259 FIG. 61 shows functional assay results with some 
inventive compounds and commercial dyes. 
0260 FIG. 62 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0261 FIG. 63 shows functional assay results with some 
inventive compounds and commercial dyes. 
0262 FIG. 64 shows functional assay results with some 
inventive compounds and commercial dyes. 
0263 FIG. 65 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0264 FIG. 66 shows functional assay results with some 
inventive compounds and commercial dyes. 
0265 FIG. 67 shows functional assay results with some 
inventive compounds and commercial dyes. 
0266 FIG. 68 shows functional assay results with some 
inventive compounds and commercial dyes. 
0267 FIG. 69 shows functional assay results with some 
inventive compounds and commercial dyes. 
0268 FIG.70 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0269 FIG.71 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0270 FIG. 72 shows functional assay results with some 
inventive compounds and commercial dyes. 
0271 FIG. 73 shows functional assay results with some 
inventive compounds and commercial dyes. 
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0272 FIG. 74 shows functional assay results with some 
inventive compounds and commercial dyes. 
0273 FIG. 75 shows functional assay results with some 
inventive compounds and commercial dyes. 
0274 FIG. 76 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0275 FIG.77 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0276 FIG. 78 shows functional assay results with some 
inventive compounds and commercial dyes. 
(0277 FIG. 79 shows functional assay results with some 
inventive compounds and commercial dyes. 
0278 FIG.80 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0279 FIG. 81 shows signal-to-background ratio of a func 
tional assay with some inventive compounds and commercial 
dyes. 
0280. The following examples disclose properties of the 
inventive compounds relative to commercially available fluo 
rescent dyes. Signal-to-noise ratio (S/N) is the ratio between 
the desired signal and the mean of the blank, accounting for 
the standard deviation of the signal and the blank. Signal-to 
background ratio (S/B) is the ratio between the desired aver 
age signal and the average blank. 
(0281 550 Compound 1 was compatible with gel filtration 
and Pierce Dye Removal Resin (PDRR) demonstrating its 
versatility and ease of purification. 550 Compound 1 exhib 
ited similar labeling efficiency of goat anti-mouse (GAM), 
goat anti-rabbit (GAR), and streptavidin (SA), compared to 
DyLight 549-NHS ester. The performance of 550 Compound 
1 conjugates (GAM, GAR, SA) in the functional assay was 
similar to DyLight 549 conjugates (GAM, GAR, SA) interms 
of signal-to-noise. In an immunofluorescence experiment 
using 550 Compound 1 conjugates (GAM, GAR), 550 Com 
pound 1 exhibited at least similar performance to DyLight 
549 conjugates (GAM, GAR), and in some cases Superior 
performance (e.g., mouse C-tubulin binding assay). 
0282) 650 Compound 1 was compatible with gel filtration 
and PDRR demonstrating its versatility and ease of purifica 
tion. 650 Compound 1 exhibited similar labeling efficiency of 
goat anti-mouse (GAM), goat anti-rabbit (GAR), and strepta 
vidin (SA), compared to DyLight 649-NHS ester. The perfor 
mance of 650 Compound 1 conjugates (GAM, GAR, SA) in 
the functional assay was Superior to DyLight 649 conjugates 
(GAM, GAR, SA) in terms of signal to noise. In an immun 
ofluorescence experiment using 650 Compound 1 conjugates 
(GAM, GAR), 650 Compound 1 exhibited at least similar 
performance to DyLight 649 conjugates (GAM, GAR), and 
in some cases Superior performance (e.g., mouse C-tubulin 
binding assay). 
0283 650 Compound 2, having a (poly)ethylene glycol, 
was compatible with gel filtration and PDRR, demonstrating 
its versatility and ease of purification. 650 Compound 2 
exhibited similar labeling efficiency of GAM, GAR, and SA, 
compared to DyLight 649-NHS ester. The performance of 
650 Compound 2 conjugates (GAM, GAR, SA) in the func 
tional assay was Superior to DyLight 649 conjugates (GAM, 
GAR, SA) in terms of signal to noise. In an immunofluores 
cence experiment using 650 Compound 2 conjugates (GAM. 
GAR), 650 Compound 2 exhibited at least similar perfor 






























































