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(I) 

wherein 

A is an aryl or heteroaryl moiety;  

each R1 is independently selected from the group consisting of H, C1-C6 alkyl, C1-C3 

haloalkyl, aryl, heteroaryl, -CF3, -SO3H, –CN, -NO2, -NH2, -NCO, -C(O)2R3, -C(O)N(R3)2, and –

halogen; 

each R2 is independently H, -OH, -O-metal cation, alkyl, aryl, heteroaryl, -SH, –S-metal 

cation, –S-alkyl, -C(O)2H, or -C(O)NH2; 

each R3 is independently –H, –C1-C6 alkyl, –C1-C3 haloalkyl, –aryl, −C(O)N(Ra)(Rb), 

−C(O)Rc, −CO2Rc, −SO2N(Ra)(Rb), or −SORc, and each Ra and Rb is independently H, or C1-C6 

alkyl. 

each W is independently a bond, an alkylene group, an arylene group, a heteroarylene 

group, -O-arylene-, -(CH2)a-arylene-, -SO2-arylene-, -NH-arylene-, -S-arylene-, -O-

heteroarylene-, -(CH2)a-heteroarylene-, -SO2-heteroarylene-, -NH-heteroarylene-, -S-

heteroarylene-, –(–O–(CH2)a–)x–, –(–NH–(CH2)a–)x–, –(–S–(CH2)a–)x–, , 

or , wherein a is 0-100 and x is 1-100, and each arylene or heteroarylene 

moiety can be substituted or unsubstituted; 

each Z is a cationic moiety or an anionic moiety; 
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[0052] In accordance with certain embodiments of the present disclosure, each W is 

independently a bond, an alkylene group (e.g. C1-C10, C10-C20, or C20-C100), an arylene group, a 

heteroarylene group, -O-arylene-, -(CH2)a-arylene-, -SO2-arylene-, -NH-arylene-, -S-arylene-, -

O-heteroarylene-, -(CH2)a-heteroarylene-, -SO2-heteroarylene-, -NH-heteroarylene-, -S-

heteroarylene-, –(–O–(CH2)a–)x–, –(–NH–(CH2)a–)x–, or –(–S–(CH2)a–)x– , wherein a is 0-100 

and x is 1-100, and each arylene or heteroarylene moiety can be substituted or unsubstituted. The 

term “arylene” refers to a bivalent group derived from an aryl group (as described herein, 

including phenyl, biphenyl, naphthyl, etc.) by removing hydrogen atoms from two ring carbons.  

For example, an arylene can include a phenyl in which the two valencies are situated in an ortho-

, meta-, or para- orientation.  For polycyclic arylenes, the two valencies can be on the same ring, 

or on different rings.  Arylenes can be derived from any aromatic rings described herein, and can 

be substituted or unsubstituted.  Similarly, the term “heteroarylene” refers to a bivalent group 

derived from a heteroaryl group (as described herein, including furyl, pyridyl, etc.) by removing 

hydrogen atoms from two ring atoms (which can be carbon or heteroatoms).  The valencies can 

be on the same ring or different rings (in the case of polycyclic heteroaromatics) and can be on 

any two ring atoms.  Heteroarylenes can be derived from any heteroaromatic rings described 

herein, and can be substituted or unsubstituted.  Thus in some embodiments, each W is a bond 

(i.e. a covalent bond).  In other embodiments, each W is an alkylene group.  For example, each 

W may be, methylene (-CH2-), ethylene (-CH2CH2-) , propylene (-CH2CH2CH2-) , isopropylene 

(-CH(CH3)CH2-) , n- butylene (-CH2CH2CH2CH2-) , sec-butylene (-CH2(CH2CH3)CH2-) and the 

like.  In some embodiments, each W is methylene (-CH2-).  In some embodiments, each W is an 

arylene group (phenylene).  In some embodiments, each W is a heteroarylene group (furyl, 

pyridyl).  In some embodiments, each W is -O-arylene- (-O-phenylene).  In some embodiments, 

each W is -(CH2)a-arylene- (-CH2-phenylene).  In some embodiments, each W is -SO2-arylene- (-

SO2-phenylene).  In some embodiments, each W is -NH-arylene- (-NH-phenylene).  In some 

embodiments, each W is -S-arylene- (-S-phenylene).  In some embodiments, each W is a 

heteroarylene group (furylene, pyridylene).  In some embodiments, each W is -O-heteroarylene- 

(-O-pyridinylene).  In some embodiments, each W is -(CH2)a-heteroarylene- (-CH2-

pyridinylene).  In some embodiments, each W is -SO2-heteroarylene- (-SO2-pyridinylene).  In 

some embodiments, each W is -NH-heteroarylene- (-NH-pyridinylene).  In some embodiments, 

each W is -S-heteroarylene- (-S-pyridinylene).  In some embodiments, W is –(O–CH2–CH2)x–.   

  






















































































































