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Abstract

The synthesis and characterization of two new ursalgn complexes]l-2, based on a 1,2-
diaminomaleonitrile unit, is described. Spectroscoptudies to evaluate their potential as
colorimetric probes for fluoride detection in cldéorm and dichloromethane were undertaken.
Compound exhibits a ‘turn-on’ response characterized byled-eye colorimetric change for the
selective recognition of fluoride in both solvenBET calculations show that the stabilization
energy for the formation of the host:guest compédbows the trend F> CI > Br hence supporting

the experimental data.
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1. Introduction

The design of receptors that can selectively reizega specific analyte amongst a wide range of
chemical species is a challenging task in supracntde chemistry [1,2]. Obtaining a luminescent
or colorimetric response, a “naked eye” detectivfrthermore appealing as it enables an easy and
straightforward analysis [3]. There is, in partamilan increasing demand for reliable and efficient
anion detection as anions play fundamental rolegnwironmental, industrial, biological, and
medical processes [4—6]. In this context fluoriBie {s of importance due to its presence in various
environmental, clinical and food samples and itstmversial toxicity [7,8]. The development of
simple and effective fluorescent and/or colorintesensors for the fluoride anion is thus the object
of reports in the literature [9]. Studies have beeertaken with receptors exploiting different
binding paradigms such as boron—fluoride interatid 0], hydrogen bonding with the NH protons
of amides [11], indoles [12], pyrroles [13], ureatbiourea [14], Lewis acid coordination [15-17]
or anion—Tt interactions [18]. The visual detection of fluarithas also been obtained by taking
advantage of fluoride-promoted cleavage reacti@8% [Although much progress has been made in
the area, few easy-to-use systems that operate higth sensitivity have been reported and the
development of systems that transform a given hmdivent into a readable signal remains a

challenging task.

While known for a long time, salen/salophen (sateN,N-ethylenebis(salicylimine), salophen =
N,N-phenylenebis(salicylimine)) ligands and theresponding metal complexes have attracted
much attention because they have shown a renewwdityiin the field of catalysis and
supramolecular recognition phenomena [20-25]. Tdaybe easily prepared by the reaction of 1,2-
ethylendiamine, or 1,2-phenylendiamine, with 2 gglants of salycilaldehyde. The obtained
tetradentate Schiff base ligand coordinates torgtyaof transition and main group metals and the
properties of the resulting complexes are govelmethe coordination geometry of the metal and
by the presence of substituents on the ligand &ke[@6—28]. Among the different metals that can
be coordinated by these ligands, there is the fmeat uranyl dication, UG" which has a
pentagonal bipyramidal coordination geometry whbeeapical positions are occupied by the two
oxygen atoms of the dication, while four of theefigquatorial positions are engaged with th®N
donor atoms of the ligand [29]. An equatorial positthus remains available for a guest that can be
complexed through Lewis acid-base interactions.[Bo&nyl-sal(oph)en complexes have proved to
be excellent receptors for fluoride in organic softs (K > 1 M™) [17] and such affinity,

obviously lowered by the competitive medium, iogtseserved when working in water [31-34].



Despite the fact that uranyl ions emit green lurséesce, both in the solid state and in solutiod, an
that the sal(oph)en ligand is weakly fluorescen¢ds}, the combination of the two does not show
a significant emission spectrum. Fluoride bindiagds only to a very weak change in color of the
solution which is not sufficient for an efficienaked-eye detection. In order to develop a selective
and visual fluoride sensor which takes advantagéhefstrong affinity shown by salen-uranyl
complexes for fluoride [21], we introduced two cgasubstituents on the ligand skeleton [36]. Here
we report the synthesis of two new uranyl salen gleres, i.e. uranyl-N,N’-bis(5-tert-butyl-2-
hydroxybenzylidene)-1,2-dicyano-1,2-ethenediamirdg, and uranyl-N,N’-bis(3,5-ditert-butyl-2-
hydroxybenzylidene)-1,2-dicyano-1,2-ethenediamiri&, prepared by condensation of 1,2-
diaminomaleonitrile with suitable salycilaldehydaghe presence of uranyl acetate (Chart 1). The
binding behavior, spectroscopic analysis and thimalecalculations are also described.

Insert Chart 1 here



2. Experimental Section

2.1 Materials

3,5-ditert-butyl-2-hydroxybenzaldehyde, 2,3-diaminomaleol@trand 4-(ert-butyl)phenol were
purchased from Aldrich Co. (Milan, Italy). AnhydMgCh and UQ(AcO),-2H,O were obtained
by Fluka Co (Milan, Italy). Paraformaldehyde wasanhed by Merck (Milan, Italy). BN and THF
were distilled on sodium. Other reagents were @fiydital grade and were used without further
purification. 5-(tert-butyl)-2-hydroxybenzaldehyd@as synthesized following the method described

in the literature [37].

2.2 Instruments

'H-NMR and *®*C-NMR spectra were recorded on Bruker AC-200 andk&r AC-300 MHz
spectrometers. GC-MS spectra were run on a GC wtgilechnologies 6890N equipped with a 30
m x 0.25 mm x 25um methyl silicone gum capillary column containingp f phenyl-methyl-
silicone (CPSIL8CB) coupled to a 5973MSD Networkaduwpole detector operating at 70eV.
High-resolution mass spectra (HR-MS) were perforrbgdan ESI-TOF spectrometer. UV-Vis
spectra were recorded on Perkin EImer Lambda 18/anidn Cary 100 Bio UV-spectrophotometer
using spectrophotometric grade CH@hd CHCI, passed through basic alumina £&d) in order

to remove acid impurities. The slit width used f8v-Vis emission titrations was 2 nm. Emission

spectra were recorded on a Horiba-Jobin-Yvon SPBEXAWbg spectrofluorimeter.

2.3 Computational details

All calculations were carried out with the Gauss@ [38] package of programs at the B3LYP
computational level [39,40]. The basis set was ehoas follows: for chlorine, bromine and
uranium the LANL2DZ basis [41-43] was used. Forboar hydrogen, fluorine, oxygen and
nitrogen the 6-31G(d,p) basis including polarizatioinctions for the non-hydrogen atoms was
chosen. Geometries have been optimized in vacuuthpuwt including any symmetry constraints.
Solvent effects have been included using the CP@da(izable conductor calculation) method on

the previously optimized species [44].



2.4 Synthesis

2.4.1 Complex 1.In an one-necked-flask, Teft-butyl)-2-hydroxybenzaldehyd®, (500 mg, 2.80
mmol), 2,3-diaminomaleonitrile (151 mg, 1.4 mmahdaUG,(AcO),-2H,0 (712 mg, 1.68 mmol)
were dissolved in the minimum amount of absolut@HEt The reaction mixture was stirred at 70°C
for 48 h. After the precipitation of a dark redidpthe hot solution was filtered collecting 613 mg
(0.88 mmol) of product. Yield 73%.

'H-NMR (300 MHz,ds-DMS0)$: 9.56 (s, 2H, HC=N), 7.88 (dd, 1By = 9 Hz,*Jqry = 2.7 Hz),
7.82 (d, 2H*34.1 = 2.7 Hz), 6.95 (d, 1HJ.y = 8.7 Hz), 1.29 (s, 18H, C(GY.

3C-NMR (75 MHz, ds-DMSO) &: 170.4, 170.0, 141.0, 137.9, 132.9, 122.6, 12171,5, 113.7,
34.1, 31.8, 31.5, 31.4.

FT-IR (KBr film) ©: 3410, 2959, 2220 (CN-). 1600, 1530, 1463, 1388013@55, 1167, 1031,
970, 909, 835, 758, 678, 626, 521, 433

MS-ESI-TOF for CpeH26N4O4U calcd 696.25, found 697.2522 [M +H]

Elemental analysisfor CysH26N4O4U-EtOH calcd: C 45.29%, H 4.34%, N 7.54%, found CL8%0,

H 4.44%, N 7.40%.

2.4.2 Complex 2.In an one-necked-flask, 3,5-t#rt-butyl-2-hydroxybenzaldehyde (469 mg, 2
mmol), 2,3-diaminomaleonitrile (108 mg, 1 mmol) g@a¢0),U0,-2H,0 (509 mg, 1.2 mmol) were
dissolved in the minimum amount of absolute EtOHe Teaction mixture was stirred at 70°C for
48 h. After the precipitation of a dark violet ghlthe hot solution was filtered collecting 485 mg
(0.60 mmol). Yield 60%.

'H-NMR (200 MHz, CDC}) §: 9.56 (s, 2H, HC=N), 7.93 (d, 2H, Plds. = 2 Hz), 7.47 (d, 2H,
Ph,*Ju.n = 2 Hz), 1.49 (s, 18H, C(Ght), 1.21 (s, 18H, C(Ch)s).

¥C-NMR (25 MHz, CDC}) &: 171.1, 169.5, 141.2, 140.5, 135.5, 131.2, 12112,7, 35.1, 34.0,
31.2,29.7.

FT-IR (KBr film) ©: 3560, 2955, 2223 (CN-), 1570, 1533, 1420, 1296712%73, 1043, 973.908.
MS-ESI-TOF for Cz4H4:N4O4NaU calcd 831.3766, found 831.37567 .

Elemental analysis for CgH4N4sO4U-H,O calcd: C 49.39%, H 5.36%, N 6.78%,
found C 48.94%, H 5.85%, N 6.53%.

2.5 UV-Vis titrations
UV-Vis titrations for uranyl salophens were carrieat at 25 °C in air-equilibrated chloroform or

dichloromethane (spectrophotometric grade). Thelnmeceptor concentration is chosen in order to
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have its spectrum absorbance comprised betweerd A and the expected association constant
value determines the concentration range of thetgealecting as many points as possible in the
non-linear part of the binding hyperbola (equatipn

[Ro] + 1 /K+ [G] - [( [Re] + /K + [G])* - 4 [G] [Ro] 1"
A=Ag+ AA_ b

2[Ry]

A = experimental absorbance
Ao = initial absorbance of the receptor
[Ro] = analytical concentrantion of the receptor

[G] = total guest concentration in each point, urithg that fraction bound to the receptor.



3. Results and Discussion

3.1 Synthesis and Characterization

Complexesl and2 were synthesized according3cheme 1

Please, insert here Scheme 1

The 5-(ert-butyl)-2-hydroxybenzaldehyde was synthesized thinoegioselective formylation of 4-
tert-butylphenol, mediated by Mgg&lacting as chelating intermediate [37]. The condgos
reaction between this aldehyde and the 1,2-dicyigBaliamine in the presence of uranyl acetate
[45] leads to the formation of the complexes whabaracterization, performed by different
spectroscopic techniques together with mass speetryg, confirmed their successful formation.
'H-NMR showed the presence of the imine protons H8dNMR the typical salen resonances
(Figures S1 and S2, SI). IR spectra (Figures S4Sahdbl) display the typical band(C=N) ~ 2222
cm?) of the cyano group and the molecular peaks weysemwed in both cases by mass

spectrometry.

3.2 Halide recognition studies

Spectroscopic studies were carried out in ordeintestigate the binding properties of the two
compounds. Chloroform and dichloromethane were @sed non-coordinating solvent to avoid
competition with the guest for the binding sitetbé complex. Molecular recognition processes
were followed mainly by UV-Vis absorption titratismsing the tetrabutylamonium salts of fluoride
(TBAF), chloride (TBACI) and bromide (TBABI).

Absorption spectra of the uranyl complexes dispéay main bands ata. 480 and 580 nm which
can be assigned tm-1t* transitions [30]. The addition of fluoride, chide and bromide to the

chloroform solution of receptdrinduces a similar color change in all cases, Fig 1

Please, insert here Figure 1

It is known that in non-coordinating solvents udasglophen complexes without bulky substituents
in the 3,3'-positions, the onawtho to the phenolic oxygen, are present as dimericptexes
[(UOy(salophen)] even at low concentrations (3A0° M) [46]. The same behavior can be
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predicted for salen derivatives [47] and indeed ilead peaks in thtH NMR spectrum ofL in
CDClsconfirm this (Figure S3, SI). It was thus not pbksito undertake quantitative studies of the
binding affinity of complexl toward halides: the strong affinity of halides the metal center
leads, upon salt addition, to the dissociationh&f dimer due to the formation of the host-guest
complex and this additional equilibrium complicati® analysis of the data. The addition of
increasing amounts of TBAF to the chloroform santof1 leads to a 30% increase of the intensity
of the lowest energy absorption band. This is reteoved with chloride and bromide (see Sl,
Figures S11, S12, S13).

The higher solubility ofl in CH,Cl, allowed the preparation of solutions of known cartcation to
perform quantitative investigations. The bindindirgties of 1, reported in Table 1, were
determined via UV-vis titration experiments usihg tifferent halide salts and considering a 1:1
coordination model (verified by a Job Plot, Figiwreright). As expected, the trend in binding
affinities is in agreement with anion hardness: €I> Br. We observed that the lowest energy
absorption band shows, upon complete saturatidheobinding site, a 2-fold increase in intensity
in the presence of Fwhile only a 25% and 15% increase is observed_foand Br respectively
(see SlI, Figures S8, S9, S10).



Please, insert here Table 1

To prevent the formation of dimers and increase s$bability of the salen derivatives in
chloroform, we synthesized compl&xhrough the condensation of commercially availéhedi-
tert-butyl-2-hydroxybenzaldehyde with 2,3-diaminonérih the presence of Y@\cO), 2H,0, in
ethanol (Scheme S2, Sl). This time fit NMR spectrum in CDGlshowed well-resolved sharp
peaks confirming the absence of dimers (Figure Sp,whose formation is prevented by the
presence of the bulkyert-butyl groups (see theoretical studies describéovije The affinity of2

for fluoride, chloride and bromide in chloroform needetermined, via UV-Vis absorption titration
experiments (Figure 2) and are reported in Tabl€hk. presence of sharp isosbestic points at 495
and 560 nm confirms the 1:1 association.

Please, insert here Figure 2

Remarkably, in chloroform the addition of fluoridad chloride to the solution @fcauses a change
of color that is not observed with bromide, FigBteThe solution to which fluoride is added turns
to a greenish tinge, while with chloride it becortight blue. Red shifts are observed for the Idwes

energy absorption band upon titrati@a.(25 nm for Fand 10 nm for C)

Please, insert here Figure 3

Titrations were also undertaken in dichloromethand the affinity constants derived from these
experiments are reported in Table 1. We tried teestigate the luminescent properties of these
compounds in both solvents. As mentioned in theothiction, generally, uranyl-salophen/salen
complexes are not luminescent at ambient conditiBhe uranyl ion U&" is characterized by a
low energy oxide to uranium(VI) ligand-to-metal opa transfer (LMCT) state which is emissive
under ambient conditions. However, a large var@ftyigands, i.e. halides, carboxylates, N,N-
bis(salicylidene)-1,2-ethylene diamine derivatieds., when coordinated as additional ligands in
the plane perpendicular to the O=U=0 axis causénkeisaence quenching [48].

The absence of any luminescence of,(¢@l(oph)en) can then be only explained by thegmes of
lower energy salophénto U(VI) LMCT states which are rapidly populatewrh the IL states.
These LMCT states are apparently not emissive [M8Jemission spectrum is observed Icaand2

in chloroform and in dichloromethane but when addiluoride to complexX2 in chloroform an

emission band at 478 nm is observed (Figure 4)s ot the case with the other halides and it
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does not happen in dichloromethane where the chahgelor is also observed. Hen&gcan be
considered as a fluorescence “turn-on” probe faorfitle detection. It was unfortunately not
possible to measure the binding constant througkseom titrations because, even after the addition
of a very large excess of TBAF, greater than 10vedents, fluorescence emission did not reach the
saturation thus preventing ratiometric detectids.far as we know, there are very few reports
where fluoride binding is associated with a fuoegg® ‘turn-on’ response along with a colorimetric
change detectable by the naked eye [49,50]. Complex therefore a promising candidate to
behave as a selective receptor for fluoride in GH@hd also in CkCl, using UV-Vis and
fluorescence spectroscopies and as colorimetrisosaghrough “naked eye” recognition thanks to

the selective color change of the solutions.

Please, insert here Figure 4

We undertook preliminary experiments in a more cetitige solvent, methanol, and, as expected,

the binding constant between rece@and fluoride drops at least three orders of madeit(Sl).

3.3 DFT theoretical studies

3.3.1 Molecular modeling

In order to rationalize the experimental resultshage performed some theoretical calculations at
the DFT level, using the B3LYP functional [39,40olecular modeling was performed in order to
analyze in more detail the expected geometry ottimeplexes. The minimum energy geometries of
1 and2 are displayed in Figure 6 and show that, in pplegino steric hindrance preclude guest

molecule hosting in the fifth equatorial bindingesof the metal.

Please, insert here Figure 5

The main calculated distances are shown in Talled?are found to be perfectly in agreement with
those retrieved from x-ray crystal structure ddtairanyl salen complexes previously reported in
the literature [51].

Please, insert here Table 2
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The U-O distance, is significantly longer than &éxé&l oxygens (U=0) due to the overlap between
the 6d and 5f orbitals of the uranium atom andttivee p orbitals (or two p and one hybrid sp
orbitals) of each axial oxygen giving the lineawusture [52]. U-N distances are typically found to
be longer than U-O distances, indicating that therdination of the oxygen atom is stronger than
that of the nitrogen atom. Furthermore, the laideN value can also be explained in terms of
Pearson’s hard and soft acid—base concept [51k€lbeO and U-N distances are predicted to be
slightly longer for complex with only onetert-butyl substituent in the salophen aromatic ligand.
To obtain an insight into the formation of dimeng carried out calculations for both receptors.
Indeed the most stable conformation for dimer fdromais obtained in the case of compouhd
which does not have substituents at 3,3’ posit{&igure 6, left) so confirming that steric bulkises
in these positions prevents the formation of dimspecies.

Please, insert here Figure 6

3.3.2 Absorption data

Density functional studies were used to verify bost and guest complexation from a theoretical
perspective. They were performed in order to ratiae the experimental UV-visible spectra of the
complexes and verify the assignment of the obsetxestsition bands. Chloroform solvent was
chosen as a model. Three main absorption bandslbesre calculated to be at 559, 498, 392 and
371 nm, forl, and 560, 519 and 410 nm and, fBr respectively, in agreement with the
experimental bands located at 579, 480 and 388ammlex1) and 586, 503 and 395 nm (for
complex2). These bands can be assigned to HOMG-2UMO+1, HOMO-2 — LUMO+3 and
HOMO — LUMO+5, (complexl) and HOMO— LUMO+3, HOMO-2— LUMO+1 and HOMO-

2 —» LUMO+3 (complex2) transitions. Inspection of Figures 7 and S20 leado verify that the
electronic density of the orbitals are mainly l@chit the aromatic salen group in agreement with

the previously assigned-1t* transition.
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Please, insert here Figure 7

3.3.3 Stability of the host:guest adducts
The energies for the formation of the uranyl comege halide adducts were calculated by DFT in
the gas phase and in the two different solventd uséhe experimental titrations (dichloromethane

and chloroform) and the results are summarizecaivlel 3.

Please, insert here Table 3

Inspection of Table 3 confirms the experimentaltyie. The affinity for fluoride anion is the
highest for both receptors, in all conditions, deling the general trend being # CI > Br. The
recognition process seems also to be more effianeahloroform in good agreement with the data
reported in Table 1. On the other hand, the engengiedicted for the host:guest interactions \Zith
are larger  than those calculated for the same  psese with 1.
These data are coherent with the experimental aneégoint out the more efficient binding process
taking place when the twtert-butyl substituents are present. We calculated #isodistances
between the metal center and the bound anion, UX-XF, CI, Br), and these are 2.133, 2.718
and 2.931 A respectively for complgxFigure 8). They reproduce quite nicely those ivleiz from
X-ray crystal diffraction in analogous host-guesinyl-halide complexes [53,54]. Similar values
could be expected for adducts with complebeing the U--- X distances 2.111, 2.707 and 2.921 fo
X =F, CI, Br respectively (see Figure S21).

Please, insert here Figure 8
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4. Conclusions
In conclusion, we report here on two newly synthedimaleonitrile-based uranyl-salen derivatives,
1-2, and their use as potential colorimetric probesHalide detection in organic solvents, i.e.
chloroform and dichloromethane. The low solubildly compoundl, prevented the quantitative
measurements of its binding affinity toward aniamsCHCl;, but not in CHCI,. The selectivity
trend F>CI'>Br is in agreement with anion hardness. A non-seleativange of the color of the
dichloromethane solution occurred upon additiofiride, chloride and bromide. The addition of
fluoride and chloride to the solution &fin CHCl;, and also in CkCl,, caused a change of color
that is not observed in the case of bromide. Mcgeownly the presence of kduces the
appearance of an emission band centered at 478 am otherwise “flat” emission spectrumaf
Thus receptoR can be regarded as a fluorescence “turn-on” pfob#uoride detection, and also
as a chromogenic probe. As far as we know, thezevary few reports in the literature about
fluoride ion binding associated with a fluoresceftoen-on’ response along with a colorimetric
change detectable by the naked eye. DFT calcukafpoovided theoretical support to the host and
guest investigation. Host:guest adduct stabilitiese calculated in vacuum, dichloromethane and
chloroform and the results are in agreement with ékperimental data. On the other hand, the
higher stability of the dimer formation in the caskl, justifies the higher difficulty on the

molecular recognition process.
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Supporting Information

'H-NMR spectrum (300 MHz — DMSOsH of complex 1 (Figure S1):*C-NMR spectrum
(75 MHz — DMSO-g) of complex1 (Figure S2):*H-NMR spectrum ofl in CDCk (Figure S3);
FT-IR spectrum (KBr film) of compled (Figure S4);'H-NMR spectrum (200 MHz — CDg)l of
complex 2 (Figure S5);°C-NMR spectrum (25 MHz — CDg) of complex 2 (Figure S6):
FT-IR spectrum (KBr film) of complesd (Figure S7); UV-Vis spectrum of compldx(5-10°M)
with increasing amount of F~ in @B, (Figure S8JUV-Vis spectrum of comples (5-10°M) with
increasing amount of CI™ in GEl, (Figure S9)UV-Vis spectrum of complex (5-10°M) with
increasing amount of Br~ in GEl, (Figure S10); UV-Vis spectrum of compléx(5- 10°M) with
increasing amount of F~ in CHQFigure S11); UV-Vis spectrum of compldx(5-10°M) with
increasing amount of CI~ in CHQFigure S12); UV-Vis spectrum of compléx(5-10°M) with
increasing amount of Br~ in CHQFigure S13); UV-Vis spectrum of compléx(5- 10°M) with
increasing amount of F~ in @&, (Figure S14); UV-Vis spectrum of compléx(5-10°M) with
increasing amount of CI~ in GEl, (Figure S15); UV-Vis spectrum of compl&x(5- 10°M) with
increasing amount of Br~ in GEl, (Figure S16); UV-Vis spectrum of compl@x(5- 10°M) with
increasing amount of F~ in CHQFigure S17); UV-Vis spectrum of compléx(5-10°M) with
increasing amount of CI™~ in CHQFigure S18); UV-Vis spectrum of compléx(5-10°M) with
increasing amount of Br~ in CHQFigure S19); UV-Vis spectrum of complé@x(5- 10°M) with
increasing amount of F~ in methanol (Figure S2®):Mis spectrum of comple® (5-10°M) with
increasing amount of CI™ in methanol (Figure SR1}Vis spectrum of compleg (5-10°M) with
increasing amount of Br in methanol (Figure S2ZEPMO and LUMO orbital transition of
complexl (Figure S23); Molecular modeling of compléxvith F , CI' and Br  (Figure S24).
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1 2

F 2 > 10

CHCl; CI -8 2:10
Br -8 4.10

F > 10 > 10

CH,Cl, CI 3-10 5. 10
Br 2.1d¢ 1-16

Table 2
Complex Distance (A)

U=0 U-O U-N
1 1.783 2.258 2.614
2 1.786 2.248 2.595

Table 3

Vacuum CH.ClI, CHCl;
1-F -133.20 -67.54 -75.18
1-Cl -61.94 -12.60 -18.31
1-Br -47.81 -4.56 -8.88
2-F -145.30 -87.50 -92.35
2-Cl -72.53 -30.99 -34.38
2-Br -56.55 -20.77 -23.68

Schemes
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Scheme’s caption

Scheme 1Synthetic route to Uranyl-salen complede2.

Figures’ captions

Figure 1. CompoundL in CHCL (5-10° M) and after addition of 1 equivalent of TBAF,
TBACI, and TBABT.

Figure 2. Absorption spectra o2, 2.510° M in CHCk at 25°C upon addition of
increasing amounts of TBAF (left). Inset: spectilahnges of 2 with TBAF at 608 nm;
Job Plot representation of the titration2ofiith TBAF (right).

Figure 3. Compound 2 in CHCLk  (5-10° M) and after
the addition of 1 equivalent of TBAF, TBACI, and ABr

Figure 4. Emission spectra of compleX (1.8510° M) in CHCL for increasing
additions of TBAF upto 30 equivalents.

Figure 5. Molecular modeling structure ofl1l (left) and 2 (right).
Carbon (grey); oxygen (red); uranium (pale bluefrogen (dark blue); hydrogens are
omitted for clarity.

Figure 6. Molecular modeling structure ofi-dimer (left) and 2-dimer (right).
Carbon (grey); oxygen (red); uranium (pale bluejrogen (dark blue); hydrogen
(white)

Figure 7. HOMO and LUMO orbitals involved in the lowest engtgansitions ir.
Figure 8. Molecular modeling structure &-F (left), 2-Cl (middle) and2-Br (right).

Hydrogens are omitted for clarity. Carbon (greyjygen (red); uranium (pale blue);

nitrogen (dark blue); fluoride (yellow); chloridgréen) and bromide (brown).



Tables’ captions

Table 1. Association Constants, K between 1 and 2
and halide in CHGland in CHCI, at 25°C.
*Not determined

Table 2. Main distances calculated for
optimized geometries of complexeand2.

Table 3. AE values (kcal/mol) calculated for the formation of
1 and2:halide adducts in vacuum both in &, and CHC}.



Colorimetric and fluorescence “turn-on” recognition of fluoride

by a maleonitrile-based Uranyl Salen-complex

Silvia Bartocci® Ferran SabatéRamon BosquéFlore Keymeulef) Kristin Bartil’,

Laura RodrigueZ, Antonella Dalla Cort:"

! Dipartimento di Chimica and IMC-CNR Sezione Mecsaniidi Reazione, Universita
La Sapienza, Box 34 Roma 62, 00185 Roma, Italy. 2% 06490421; Tel.: +39
0649913087.

e-mail address: antonella.dallacort@uniromal.it

2 Departament de Quimica Inorganica, UniversitatB#ecelona, Marti i Franqués 1-
11, 08028 Barcelona, Spain. Fax: +34 934907725;. Fed4 934039130.

e-mail: laura.rodriguez@gi.ub.es

Highlights



- Two new uranyl-salen complexes based on a 12id@maleonitrile are described.
- Spectroscopic studies proof their potential usdltioride detection.
- The presence of two bulky substituents favoraniodéecular recognition process.

- DFT calculations support the experimental data.



