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Graphic abstract:
Anthracene-based bis-imidazolium salts 1-3 have been prepared. The recognition of 2
(or 3) for 2,4-dinitrophenylhydrazine was investigated.
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Abstract

Three anthracene-based bis-imidazolium salts K@BN-R-imidazoliumyl)
acetamido]anthracene 2X:(R ="Bu, X =CI; 2 R="Bu, X =PFK;3: R=Et, X =
PF) were prepared. The structure bfwas demonstrated by X-ray analysis. The
selective recognition of2 (or 3) for some aromatic compounds (toluene,
chlorobenzene, phenylamine, phenol, anisole, bdabgtle, acetophenone,
nitrobenzene, m-dinitrobenzene, 2,4-dinitrotoluene, 2,4-dinitropiydrazine
(DNP), trinitrophenol, o-nitrophenol, p-nitrotoluene) was investigated through
fluorescence, ultravioletH NMR, HRMS and IR spectra at 25 °C. CompouBder

3) showed good selective recognition ability for DN&hd they could effectively
distinguish DNP from other aromatic compounds. Hssociation constants and
detection limits of2 and3 were similar, which displayed sizes of side chgiBs for

2 and Et for3) had no remarkable effect on the recognition offDN

Keywords:. bis-imidazolium; fluorescence; recognition; 2,4ittophenylhydrazine

1. Introduction
Selective recognition and sensing of aromatic camgds occupy an important
position in the field of fluorescence recognitioechuse some aromatic compounds

are serious environmental pollutants [1-5]. As m@Wwn to all, aromatic compounds
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are poisonous to humans and animals, and they @asecsome diseases, such as
cancer [6-9]. What's more, they can also infiltratt biological ecosystem through
direct discharge of industrial castoffs [10-12].eTHetection methods of aromatic
compounds contain LC-MS, GC-MS, HPLC [13-20]. Inedsh methods, the
fluorescence method is widely used due to its seitgiand speediness [21-31].
Therefore, it is necessary to develop more semsiind efficient fluorescence
chemosensors for aromatic compounds.

In order to search for suitable chemosensors towaeddetection of aromatic
compounds, we became interested in anthracene-bés@udidazolium salts. In this
work, the synthesis of three bis-imidazolium salts
1,8-bis[2’-(N-R-imidazoliumyl)acetamido]anthracene 2K R ="Bu, X =CI; 22 R =
"Bu, X = PR 3: R = Et, X = Pk) was reported. The structure bfvas demonstrated
through X-ray analysis. The selective detection2ofor 3) for some aromatic
compounds (toluene, chlorobenzene, phenylaminenghhanisole, benzaldehyde,
acetophenone, nitrobenzene, mdinitrobenzene, 2,4-dinitrotoluene,
2,4-dinitrophenylhydrazine (DNP), trinitrophenoknitrophenol,p-nitrotoluene) was
investigated through fluorescence, ultravioféd, NMR, HRMS and IR spectra in
acetonitrile at 25 °C.

2. Experimental
2.1. General

The reagents of analytical grade were used in t@sis preparations. A Varian
Mercury Vx 400 spectrometer was employed for theisneement ofH NMR and
13C NMR spectra. A Boetius Block apparatus was usedtlie determination of
melting points. A Perkin-Elmer 2400C Elemental Ama&r was used for the
measurement of elemental analyses. A Cary Eclipsgecence spectrophotometer
was employed for the measurement of fluoresceneetisp A Bruker Equinox 55
spectrometer was used for the measurement of I&rapdBr). AVG ZAB-HS mass
spectrometer (VG, U.K.) was employed for the deteation of EI mass spectra. The
diffraction data ofl was collected through a Bruker Apex Il CCD diffiacieter [32].

The SHELXS program was used to solve the struattie[33]. Crystal-Maker was
2



employed to form Fig. 1 [34]. Crystallographic dafd were listed in Table S1.

2.2. 1,8-Diaminoanthraquinone

NaS (3.512 g, 45.0 mmol) and NaOH (4.280 g, 107.0 hnvere dissolved in
water (190 mL) with stirring for 0.5 h, and thenCOEt (112 mL) solution of
1,8-dinitroanthraquinone (2.952 g, 9.9 mmol) wasleatito above solution under
refluxing for 6 h. When the solution was cooled2t°C, the purple precipitate was
generatedThe purple powder of 1,8-diaminoanthraquinone vwaiected by filtration.
Yield: 2.320 g (98%). M.p.: 274-275 °éH NMR (400 MHy,, DMSO-dg): & 7.16 (d,J
= 9.2 Hz, 2H, Aihl), 7.36 (d,J = 8.4 Hz, 2H, Ahl), 7.45 (t,J = 8.0 Hz, 2H, AH),
7.86 (s, 4H, Mi.).
2.3. 1,8-Diaminoanthracene

1,8-Diaminoanthraquinone (2.000 g, 8.4 mmol) andN&0.072 g, 1.8 mmol)
were dissolved im-propanol (100 mL), and then sodium borohydrid®@3.g, 106.0
mmol) was added under,NThe suspension was heated to reflux for 24 herAft
adding 250 mL of ice water, a yellow-green powded @-diaminoanthracene was
precipitated, and the product was collected viaation. Yield: 1.680 g (96%). M.p.:
175-176 °C*H NMR (400 MH,, DMSO-dq):  5.870 (s, 4H, M), 6.55 (t,J = 4.1 Hz,
2H, AnH), 7.19 (dJ = 4.1 Hz, 4H, ARl), 8.17 (s, 1H, AH), 8.80 (s, 1H, AHI).
2.4. 1,8-Dichloroacetamidoanthracene

To the dichloromethane solution (150 mL) of triddmgine (2.337 g, 23.1 mmol)
and 1,8-diaminoanthracene (2.060 g, 9.6 mmol) wied dropwise chloroacetyl
chloride (2.608 g, 23.1 mmol) at 0 °C. Then thetomi& was stirred overnight at 25 °C
to form a yellow precipitate. The precipitate wadlected via filtration and purified
by washing with dichloromethane to give a celadonowger of
1,8-dichloroacetamidoanthracene. Yield: 3.400 g28M.p.: > 320 °‘C'H NMR
(400 MH,, DMSO-dg): 6 4.55 (s, 4H, €,), 7.56 (q,J = 5.2 Hz, 2H, AH), 7.72 (d,J
= 6.8 Hz, 2H, Ai), 8.01 (d,J = 8.5 Hz, 2H, Ahi), 8.68 (s, 1H, ARl), 8.87 (s, 1H,
AnH), 10.53 (s, 2H, N).

2.5. 1,8-Bis[2’-(N"butyl-imidazoliumyBcetamidpanthracene chloride 1) and
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1,8-bis[2’-(N-"butyl-imidazoliumyBcetamiddanthracene hexafluorophosphat® (

A 1,4-dioxane (100 mL) solution &-"butyl-imidazole (1.029 g, 8.3 mmol) and
1,8-dichloroacetamidoanthracene (1.010 g, 2.8 mm@} heated to reflux with
stirring for 5 days to give a yellow-green solid.
1,8-Bis[2’-(N-"butyl-imidazoliumyl)acetamido]anthracene chloridg (vas obtained
by filtration and washed with 1,4-dioxane (30 mbjeld: 1.400 g (82%). M.p.:
276-280 °C. Anal. Calcd for4H3gNeO,Cl,: C, 63.04; H, 6.28; N, 13.78%. Found: C,
63.22; H, 6.31; N, 13.62%H NMR (400 MHz, DMSOsg): 6 0.92 (t,J = 7.4 Hz, 6H,
CHs), 1.29 (m, 4H, €,), 1.83 (m, 4H, El,), 4.27 (t,J = 7.1 Hz, 4H, @), 5.80 (s,
4H, CHy), 7.54 (t,J = 7.9 Hz, 2H, ARl), 7.87 (s, 2H, A), 7.97 (t,J = 9.4 Hz, 4H,
ArH), 8.04 (d,J = 7.3 Hz, 2H, Ahl), 8.65 (s, 1H, AHI), 9.43 (s, 2H, i), 9.91 (s,
1H, AnH), 11.34 (s, 2H, N) (imi = imidazole).

The methanol solution (100 mL) of compouh@.194 g, 3.6 mmol) and NRFs
(2.760 g, 10.8 mmol) were stirred at room tempeeafar two days. A deep yellow
powder was formed, and the powder was collectedfiltiation and purified by
washing with 5 mL of methanol to afford
1,8-bis[2’-(N-"butyl-imidazoliumyl)acetamido]anthracene hexaflymrosphate 2).
Yield: 1.998 g (67%). M.p.: 194-198 °C. Anal. Caliodt C3,HzgNeO-PoF12: C, 46.38;
H, 4.62; N, 10.14%. Found: C, 46.27; H, 4.58; N,2206.'H NMR (400 MHz,
DMSO-dg): 6 0.93 (t,J = 7.3 Hz, 6H, ©l3), 1.28 (q,J = 7.4 Hz, 4H, ©.), 1.85 (g,J =
7.2 Hz, 4H, ®©l,), 4.27 (t,J = 6.8 Hz, 4H, El,), 5.80 (s, 4H, 6,), 7.54 (t,J = 7.9 Hz,
2H, AnH), 7.87 (s, 2H, intt), 7.93 (d,J = 8.4 Hz, 2H, Ahl), 7.97 (s, 2H, intil), 8.04
(d, J = 7.2 Hz, 2H, Ai), 8.64 (s, 1H, ARI), 9.42 (s, 2H, inti), 9.90 (s, 1H, AHl),
11.02 (s, 2H, M). °C NMR (100 MHz, DMSOdg): 6 164.77 C=0), 139.23
(imi-NCN), 137.48, 137.41, 132.96, 131.65, 127.08, 125125,38, 125.20, 124.11,
124.00, 121.91, 119.48, 116.94 (Ar51.73, 48.71, 31.34, 18.7@H,), 13.22 CHj3).
2.6. 1,8-Bis[2’-(N-ethyl-imidazoliumyl)acetamidokhnacene hexafluorophosphate
©)

Compound3 was prepared in the analogous metho@.ofield: 2.224 g (80%).

M.p.: 238-240 °C. Anal. Calcd forgH3o0NgO2PoF12: C, 43.53; H, 3.91; N, 10.87%.
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Found: C, 43.45; H, 3.82; N, 10.769% NMR (400 MHz, DMSOdg): § 1.47 (t,J =
7.1 Hz, 6H, ®l3), 4.28 (qJ = 6.8 Hz, 4H, El,), 5.55 (s, 4H, ©), 7.57 (t,J = 7.0 Hz,
2H, AnH), 7.86 (g,J = 6.5 Hz, 6H, AH), 8.00 (d,J = 8.5 Hz, 2H, AH), 8.69 (s, 1H,
AnH), 9.19 (s, 1H, ARI), 9.31 (s, 2H, intil), 10.90 (s, 2H, N). *C NMR (100 MHz,
DMSO-dg): § 164.74 C=0), 139.26 (imi-NCN), 137.12, 137.05, 133.35, 132.79,
131.68, 127.16, 125.70, 125.52, 124.07, 123.97,8621121.68, 121.62, 120.55,
120.18, 116.84 (AB), 51.54, 44.47, 44.3TH,), 15.06 CHa).
2.7. Fluorescence titrations

The stock solutions of chemosengofor 3) (1.0 x 10* M or 1.0 x 10" M) and
guests were prepared in @EN. Test solutions were prepared via mixing the
solutions of2 (or 3) (1.0 x 10° M) and guests (0-45.0 x ?0M). The sample solutions
were excited at 381 nm f@and 383 nm foB, and the slits were 5 and 3 nm. And the
spectra were recorded from 390 nm to 550 nm.
2.8. Method for Job’s Plot

The guest (DNP) and (or 3) were dissolved in C¥CN in the concentration of 1
x 10* M respectively to prepare a stock solution and dwerall concentration
remained 1 x 10 M in the test solutions, and the molar ratios @fCquestchanged
from 1:0 to 0:1. The sample solutions were excé#ed81 nm for2 and 383 nm foB,
and the slits were 5 nm and 3 nm. And the speatr@ wecorded from 390 nm to 550
nm.
3. Resultsand Discussion
3.1. Preparation and characterization of compouteis

As shown in Scheme 1, 1,8-dinitroanthraquinone veaiiced by Ng5 in the
presence of NaOH to afford 1,8-diaminoanthraquinomeich further reacted with
sodium borohydride to form 1,8-diaminoanthracenblof®acetyl chloride reacted
with 1,8-diaminoanthracene in the presence ogNEtin CHCIl, to give
1,8-dichloroacetamidoanthracen, followed reactiorithw 1-"butylimidazole in
1,4-dioxane to afford 1,8-bis[2N¢"Bu-imidazoliumyl)acetylamino]anthracene
chloride (). The reaction of NEPR with 1 in methanol generated

1,8-bis[2’-(N-"Bu-imidazoliumyl)acetylamino]anthracene hexafludrogphate 2).
5



Compound3 was prepared with an analogous to the method. ofi the'H NMR
spectra, the imidazolium proton signals (NIKL) appear at 9.31-9.43 ppm f&r3
[35-39].

Scheme 1. Preparation of compounds3.

3.2. Structure ot

The single crystal ol was obtained by slow diffusion of diethyl etheraoints
CH3CN solution, and the structure dfwas demonstrated by X-ray analysis. In the
crystal structure of (Fig. 1), the angle of N-C-N in the imidazole rings 108.3(4)°,
which was similar to those of the known imidazoligalts [39-40]. Two imidazole
rings in 1 were parallel, and they formed the dihedral anglés71.4(3)° with
anthracene ring. In Fig. S1, 1D polymeric chairl e¥as generated through C-H---Cl
hydrogen bonds [41], in which hydrogen atoms wepenfmethylene on both flanks

of imidazole ring (Table S2).

Fig. 1. Crystal structure ol. Selected bond lengths (A) and angles (°): O(15g(
1.216(5), N(1)-C(15) 1.423(7), N(2)-C(19) 1.320(7N(3)-C(19) 1.330(6);
N(2)-C(19)-N(3) 108.3(4). Symmetric code: K=1 +y, z
3.3. Recognition of 2,4-dinitrophenylhydrazine (DONIBing2 as a host

Compounddl and2 have the same cationic moiety, and different aniamoieties
(CI' for 1 and Pk for 2). As shown in Fig. S2, the fluorescence intensityl is
weaker than that oR due to the influence of different anions. To avdite
interference of chloride ion, we cho®@s a host to study the selective recognition of
some aromatic compounds (toluene, phenylaminerabdmzene, anisole, phenol,
acetophenone, benzaldehyde, nitrobenzeme]initrobenzene, 2,4-dinitrotoluene,
2,4-dinitrophenylhydrazine (DNP), trinitrophenaknitrophenol andp-nitrotoluene)
in CH:CN at 25 °C.

The free2 (1.0 x 10° M) exhibited strong triple emission peak at 390-5%n as
6



displayed in Fig. 24t = 381 nm, emission and excitation slits: 3 nm &min), and
this peak was attributed to the emission of ant#timac No significant change was
observed after adding 10 equiv. of toluene, chlenziene, phenylamine, phenol,
anisole, benzaldehyde, acetophenone, nitrobenzenet-dinitrobenzene,
2,4-dinitrotoluene, trinitrophenog-nitrophenol,p-nitrotoluene. However, adding the
same amount of 2,4-dinitrophenylhydrazine (DNP)seaua remarkable decrease of
the emission intensity.
Fig. 3 showed the fluorescence spectra after adding different concentrations
of DNP. When the gyp enhanced gradually, the intensity of emissiof af 390-550
nm decreased fastly as displayed in the inset gf &i When the ratio of §xr/C;
exceeded 1:1, the rate of decreasing of fluoregcemensity changed slowly. Finally,
the intensity of emission peaks no longer changednnGne/C, surpassed 30. The
guenching behaviors of 2,4-dinitrophenylhydrazime tbhe fluorescence a@ were
found to fit well with the traditional Stern-Volmeelationship (eqn (1)) [42].
Fo/lF = 1 + Ks\Conp (1)

in which F and Fy expressed the intensities @f with or without DNP, Gnp
represented the concentration of DNP, andktiewas the association constant. This
equation revealed th&b/F enhances in direct proportion to the enhancipg-C

The quenching constarsy was computed as 5.6 x 1™ (R = 0.999) for
2-DNP by employing the equation (1), and the lineartion was in the ranges of
0-4.5 x 10" M as shown in Fig. S3. As displayed in Fig. S4 ifitensity data were
normalized between the minimum intensity and theximam intensity, and the
concentrations of DNP were in the ranges of 0-0,008 A linear regression curve
was fitted to the seven points. By calculatingadietween 8 and k, the detection
limit (LOD) was computed as 3.97 x 1bmol-L* for 2 (LOD = Z/k, o was the
blank standard deviation and k was the slope ofitigar regression curve) [43,44].
This result was even lower than the lowest valuditefatures (10-10° mol-L*)
[45,46]. The complexation stoichiometry betwe2rand DNP was established by
using the Job’s plot method (Fig. S5). When molaction §) of 2 was 0.5, theAl

value for2-DNP reached maximum, which indicated the compiexattoichiometry
7



betweer2 and DNP was 1:1 [47-49].

To test recognition ability o2 for DNP in the existence of other aromatic
compounds, the competition experiments were cagigdFirstly, compoun@ (1.0 x
10° mol- L) was mixed with various aromatic compounds (togjezhlorobenzene,
phenylamine, phenol, anisole, benzaldehyde, acetapte, nitrobenzene,
mdinitrobenzene, 2,4-dinitrotoluene, trinitrophen@itrophenol,p-nitrotoluene) in
the concentration of 1.0 x fOmol-L*, and then added the 10 equiv. of
2,4-dinitrophenylhydrazine. Using fluorescent spedio monitor the competition
experiments, no obvious interference was observecept p-nitrotoluene and
trinitrophenol (Fig. S6). After addingp-nitrotoluene and trinitrophenol, the
fluorescence intensity increased about 8-10% thlaat tn the existence of
2,4-dinitrophenylhydrazine alone. These resultsagtbthat compouné was able to

effectively discriminate 2,4-dinitrophenylhydraziftem other aromatic compounds.

Fig. 2. Fluorescence spectra®{1 x 10°> mol-L?") in the presence of guest molecules
(chlorobenzene, toluene, phenylamine, anisole, @hacetophenone, benzaldehyde,
nitrobenzene, mdinitrobenzene, 2,4-dinitrotoluene, 2,4-dinitropiilaydrazine

(DNP), trinitrophenol,o-nitrophenol, p-nitrotoluene) (10 equiv. for each guest) in

CH3CN at 25 °C. Zex = 381 nm, slits: ex =5 nm, em = 3 nm).

Fig. 3. Emission spectra o2 (1 x 10° mol/L) with different concentration of
2,4-dinitrophenylhydrazine added in @EN at 25 °C. The concentrations of
2,4-dinitrophenylhydrazine for curves 1 to 21 wer®.11, 0.33, 0.55, 0.80, 1.0, 1.25,
2.0, 2.7, 3.6, 6, 10, 12, 16, 20, 23, 27, 30, 2645 x 10 mol/L (from top to bottom).
(lex = 381 nm, slits: ex =5 nm, em = 3 nm). Inset:ftherescence o2 as a function
of Cone/C; at 439 nm.
3.4. Interactions of 2,4-dinitrophenylhydrazine (BNvith 2

In the forcipate structure &, oxygen atom, hydrogen atom and nitrogen atom
were possible binding sites for 2,4-dinitrophendiazine (DNP). To understand the

binding mode betwee® and DNP,'H NMR titration experiments were carried out
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(Fig. 4). The proton signals on the benzene ring,4fdinitrophenylhydrazine (DNP)
in 2:DNP underwent upfield shiftingd 0.02 ppm foHg1, Hg2 andHgs) (Fig. 4(vi)),
but the signals of protons of -NH-NHn DNP didn’t change, which indicated that
-NO, of DNP patrticipated in interactions betwe2mand DNP, instead of -NH-NH
Meanwhile, theHa; on NH beside anthracene ring 2fwas upfield shifted by 0.04
ppm (Fig. 4(vi)), which should be attributed to N-HO interactions between DNP
and NH of2 (Scheme 2)Ha7 and Hag were upfield shifted 0.02 ppm. These shifts
should be originated from the electron-donating@fbf nitro group, in which amide
was a strong electron-withdrawing group due tohigé electronegativity of nitrogen
atom and the influence of carbonyl. The proton aigriHaz on the imidazole ring of
2 was downfield shifted by 0.05 ppm (Fig. 4(vi)), ialin should be originated from
C-H---O interactions between DERd imidazole rings a2. Also, the proton signals
of Ha2, Ha4, Has andHag were downfield shifted bga. 0.02 ppm. These shifts should

be ascribed to the electron-withdrawing effect ofron groups, in which the
imidazolium ring is electron-donating unit becauiseontains one electron-ricit.

bond. Besides, no obvious change for other proignats was observed, which
showed that DNP was captured by C-H---O and N-Hnte@actions. In addition, the
proton signals oHa1-Hag had no notable change upon the addition of mor@ [g.
4(vii) and Fig. 4(viii)), and this indicated thaiand DNP have a 1:1 complexation.

In Fig. S7, m/z (367.41) a2 DNP was observed, and it further proved the 1:1
complex between2 and DNP. This result was consistent with the Joblst
experiment as shown in Fig. S5.

In the IR spectra of DNF2 and2-DNP, the bending vibration @{C=N) moved
from 1549 cnit in free2 to 1554 crit in 2- DNP (Fig. S8), the(N-H) absorption band
moved from 740 cfin free 2 to 744 ciin 2-DNP. The two absorption bands of
nitro group moved from 1639 ¢hand 1321 cil in free 2,4-dinitrophenylhydrazine
to 1647 crit and 1333 ciiin 2- DNP, respectively.

By analyzing the structure & *H NMR spectra, HRMS and IR spectra, the

binding force between DNP ardurned out to be C-H---O and N-H- - - O interactions.

9



Because the imidazolium moieties are electron-gicdups and the amide groups are
electron-withdrawing groups, the nitro groups hameelectron-withdrawing effect on
the imidazolium moieties and have an electron-dngaeffect on amide groups.
When DNP was captured 2y the photoinduced electron transfer (PET) protess
imidazolium moieties to anthracene ring was switchdue to the influence of nitro

groups [50]. As a result, fluorescence intensit@ decreased remarkably.

Scheme 2. The interactions of 2,4-dinitrophenylhydrazineNi®) and2.

Fig. 4. The partiaH NMR spectra (DMSQs, 400 MHz) of DNP2 and2:-DNP. (i)
DNP only; (ii) 2 only; (iii) 0.25 equiv. of DNP ang; (iv) 0.5 equiv. of DNP and; (v)
0.75 equiv. of DNP an@; (vi) 1 equiv. of DNP an@; (vii) 2 equiv. of DNP an®;
(viii) 3 equiv. of DNP anc.

3.5. Recognition of 2,4-dinitrophenylhydrazine (DNIBing3 as a host

The recognition of3 for DNP was investigated with the analogous mettoo#
(Fig. S9-Fig. S14). I"H NMR titration experiments 8, the proton signals & and
DNP were similar to the cases &f(Fig. S15), which indicated that DNWas also
captured by3 via C-H---O and N-H---O interactions (Scheme B¢ HRMS of
3:-DNP, and IR spectra of DNB,and 3-DNP were also measured. In the HRMS of
3-DNP as displayed in Fig. S16, m/z (339.36)30DNPwas observed, and this
further proved a 1:1 complexation stoichiometrywss#n3 and DNP. IR spectra of
3:DNP (Fig. S17) was similar to those 2ZDNP (Fig. S8). The above experimental
results indicated tha could also effectively discriminate DNP from otlepmatic

compounds through the method of fluorescence.

4. Conclusion
In summary, three bis-imidazolium salt8 have been prepared and characterized.

The structure ofl was confirmed through X-ray analysis. The expentakeresults
10



showed thag (or 3) had special selectivity for 2,4-dinitrophenylhydrez(DNP), and
they could effectively discriminate DNP from otharomatic compounds via the
method of fluorescence. Th&y value of 5.6 x 1DM™ for 2-DNP and 4.5 x oM™
for 3-DNP were obtained through a 1:1 association egudty using the method of
fluorescence titration. The detection2{or 3) for DNP was of high sensitivity with
the detection limits of 3.97 x 1 mol/L for 2 and 2.58 x 18° mol/L for 3. By
comparing, we found that the association consi@mmisdetection limits a2 and3 for
DNP were similar, which displayed that the sizesidé chains"Bu for 2 and Et for
3) had no obvious effect on the recognition of thesthtoward DNP. The high
sensitivity, selectivity and great affinity for DNihdicated that2 (or 3) could
effectively discriminate DNRom other aromatic compounds. Sa(or 3) might have
potential application for distinguishing 2,4-dimphenylhydrazine from other
aromatic compounds. The research of developing Inokemosensors for other

nitro-aromatic compounds is underway.

Supporting Information
Tables, figures, fluorescence 3r2- DNP (or3, 3- DNP) with this paper can be found

in the online version.
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Three bis-imidazolium salts3 have been prepared and characterized.

The structure of was confirmed through X-ray analysis.

2 (or 3) had high sensitivity and selectivity, and great indf§f for
2,4-dinitrophenylhydrazine (DNP), and can effedfivdiscriminate from DNP
and other aromatic compounds via the method ofdlsmence.

TheKsy value of 5.6 x 1bM™ for 2. DNP and 4.5 x oM™ for 3. DNP

The detection limits are 3.97 x¥0mol/L for 2 and 2.58 x 18°mol/L for 3.
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