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Introduction & Review of Literature

Chemosensor is a molecule that reacts with any@ndab produce colorimetric,
fluorometric and potentiometric changes and is alaslled as molecular sensor. The
chemosensor is actually a superamolecule that ewrthrough molecular recognition
with some form of reporter so that the presencehef guest can be achieved. The
general operating principle of chemosensors iscasethe coordinating evehtsThe
reaction of the chemosensors with analyte and teermapanying signal changes are
reversiblé. The coordination is a typical reversible chemimedction in which any
change in the concentration of cation or anion rdates the relative amount of

coordinated and free moiety. The following figutgows the operating protocols of

chemosensors.
Flourescent changes
Binding
unit
Q — m*
Spacer

Siganaling unit

Potentiometric change

colorimetric change

The most widely used chemosensor, involves the ifgndite/signalling subunit
approach in which two units are covalently bondedgive an optical response
following the coordination to selective anaffe The other approach is the
displacement approach. It involves a binding sitd a signal reporter but these two
units are not covalently bonded. On addition of #malyte, it coordinates with the

binding site and with subsequent release of siggaubunit.

Various complexes can be used as chemosemnsgrs polycylic aromatic
hydrocarbons, aromatic heterocycles, sapphyrins owbhyrins, metal complexes
based on ruthenium, rhenium, osmium, iridium comgéeetc. Dyes can also be used as
signaling subunit eg. Fluorescein, Rhodamine, rcest. Out of these Rhodamine is
used as a tracer dye within water to determingdhe direction of flow and transport.

Rhodamine dye is fluorescent so it can be detemnewsily and inexpensively with



instrument called flourometers. The dye is solublevater but the chlorinated water
decomposes the Rhodamine B. Rhodamine is alsorpriesether forms i.e. Rhodamine
6G, Rhodamine 123 but Rhodamine B is most commasigd. Rhodamine dyes
belongs to the family of xanthene along with flagein and eosin dyes. Depending on
the substituent present on the Rhodamine it exhififitotophysical properties such as
absorption, emission maxima, fluorescence life tené fluorescence quantum yield.
The differences in the photophysical propertielRbbdamine dye are defined by non
radiative process (internal conversion). On thesotiand, Rhodamine dye with two
alkyl substituents at each nitrogen shows activateginal conversion consequently the

flouresence and lifetime vary with temperature.

The activated process seems to be associatédl man fluorescent twisted
interamolecular charge transfer state (TICdharacterized by an electron transfer from
amino groups to the xanthene moiety followed bgtioh between them. The energy of
the TICT state is higher than the energy of thst faxcited singlet state for the dyes
without activated processes and lower for thosk agtivated internal conversion. Thus
the activated energy dissipiation is explainedh®ypopulation of the TICT state that is
non-emissive and deactivates quickly to the grostade. The lifetime of the lactone
ring in Rhodamine B derivative and very low quantyeld results in electron transfer
reactions in the excited state that generate thegehtransfer excited state and singlet

and triplet state of the dye in the zwitterionicrfd®.
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During the past few decades, the synthesisonbus rhodamine based chemosensors
is in progress. Designing chemosensors based atamhioe spirolactam have several

advantages™” they have not only great absorbance and fluoresceintensity



enhancement toward some specific metal ion but atsong colour development
against colourless blank during the sensing evAnthodamine spirolactam based

chemosensdt was highly selective for Hgvia colour/fluorescence changes.

The colourless solution showed almost noogdi®n peak in the visible
wavelength range (>400) in aqueous solution. Upddit@n of Hg" it showed an
absorption maximum at wavelength 561 nm. The albisorpncreases linearly with
increasing concentration of Bigand it can be detected at least down to 1.0k,0a
concentration in the ppb range, wHemwas employed to be 1.0x10l. The maximum
excitation and emission wavelength for chemoserisavas 558 nm and 582 nm
respectively. Chemosens@ which was found to be highly selective for Fig
undergoes oxidiazole formation when thiosemicadmmoiety was liberated by Hg
facilitating the ring opening of spirolactam foffit® The chemosens@was studied in
water- methanol (80:20 v/v) system at pH 7 whicbhvetd that it exists in spirocyclic
form predominantly. Addition of Hg ion to the solution oP caused instantaneous
development of pink colour and yellow fluoresceitavhich the maximum emission
shift from 553 nm to 557 nm. The chemoserds highly selective for Hj because
the enhancement in the fluorescent intensity riesplfrom addition of H{'is not
influenced by the addition of other metal ions. Scan be used for the rapid detection

of Hg?* ions in aqueous medfa
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ChemosensaoB was employed as selective probe for NO moleculggueous solution
by the ring opening of spirolactam ring in RhodaenBt®. The compound exhibited a
“turn — on” type chromogenic and fluorogenic beloavi towards NO in aqueous

solution with great sensitivity and selectivity.dan be used for the detection of NO



under physiological conditions. The spectral stsidiere performed in the phosphate
buffer water-acetonitrile (80:20 v/v) system at pH0. Compoun@® did not show any
absorption or fluorescence peaks in the longer ieagéh range. But the addition of
NO carrier to3 at 37°C caused development of strong absorbanwa\atlength at 554

nm and a fluorescence peakat~574 nm.

This strong colour enhancement was pH depenaeith exhibited no fluorescence
changes at pH >3, and when pH was greater thaarbitlshowed the visible changes.
Chemosensod showed the photophysical properties based on ihg opening
mechanism of the spirolactam rings. Addition of ahebn leads to the spirocycle
opening via coordination resulted in pink color amenge fluorescence. The absorption
band was observed at 529 nm upon addition of metabnd resulted in pink colour.
The coordination oft with Cuf* was also observed by fluorescence titration ¥OH
CHsCN solution. On addition of CGii a 32 fold enhancement in the fluorescence
intensity was observed at 552 nm followed by exictaat 495 nm. Receptd-6
showed enhanced response in the presence*ofiReé Cf* upon incorporation into the
solution®® The chemosensd6 in the pH range 6.0-8.0 bound to®*F& Cr® in a
very weak manner. At pH<5 an enhancement in trerdkcence intensity was observed

due to the formation of ring opened state.
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The Receptor 7 based on 5N-BAPTA ionophore (BAPTA=1,2 Bis (2-

aminophenoxy)ethane-N,N,N’,N'-tetracetic acid) éitéd a strong affinity for Cd
rather than C4 ions. The absorption spectrabéxhibited several bands in the range of
300 to 640 nm due to the combination of absorpspectrum of SN-BAPTA and



rhodamine moieties. The emission spectrunY ebnsisted of a single band centred at
576 nm whereiexe = 551 nm which was due to rhodamine fluorescenidee
fluorescence in this molecule occurred due to pghdtaed electron transfer (PET)
proces§' occurring from one of the aromatic amine grouB&PTA to the rhodamine
fluorophore.Receptor8 was used specially for the selective detectioaaaftate ions in

the aqueous media in the presence of complex fobp&d+ F€* ion®%.
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Addition of F&" caused change in colour from colourless to pinthiricrease in
absorption band from 500 nm to 530 nm and alsoltezsun remarkably enhanced
fluorescence at 556 nm with fluorescence quantwstdyd.86. Then interactions 8f
Fe’* with anions were investigated firstly by UV- vilglspectroscopy, which showed a
decrease in the intensity of peak at 556 nm with #addition of AcO ions. No
significant change was observed including otheors, CI, Br etc. The colour of the
solution changed from pink to colourless Receptafas the first chemosensor based on
metal ion complexes that can detect acetate ion @ver ions in the presence of’Fe
and dihydrogen phosphate ions in an aqueous emuennh Recepto® was investigated
for the detection of hypochlorites in tap wateThe compound showed an absorption
peak centered at 555 nm with the addition of hyfwrdles to the Tris-HCI buffer
solution of9. The recepto® was used as a €usensing molecule which also gave the
optical signal in the presence of hypochloriteensitively & selectively, due to the
formation of CG" complexes. The colourless solution @fremained same in the
presence of Cii but turned out to be magenta by the addition gfoeflorites to this

solution. In order to observe the change with tithe, kinetic value of £ mir As min/As

10



min,» Were calculated wherezAmin and A min Were the absorption of the solution at 30
minutes and 6 minutes respectively. The observddesashowed that in higher
concentrations, the reaction almost completed witbi minutes and at lower
concentrations, the reaction time was longer (3@)ndue to the different oxidation
capacity of different amount of hypochlorites. Tgrebe9 was also responsible for the
detection of HO, but not as good as Clbns because the oxidability of,8, was
much weaker than that of CIOro evaluate applicability of the system for tlemsing

of natural system, tap water was analysed usirghjpochlorite sensing system. The
experimental results showed that no absorption aeserved with the addition of
deionised water, addition of tap water resultec isignificant increase in absorption.
Receptorl0 showed the very significant photophysical behawvilon the detection of
CU?*. The absorption spectra b0 were recorded in the buffer solution (pH 5.0) which
gives a very weak band at 500 nm, addition of*don resulted in a remarkable
increase in absorption at 556 nm, which was asgtib¢he ring opened tautomerid.

—\
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The reaction betweeh0 and CG" was so rapid that it takes place within seconde T
titration procedure exhibited the visible colouanlge from colourless to purple in the
presence of Cii in CHCN aqueous media The detection limit was found to be at
nanomolar level via the absorbance enhancemenep®®d 1 showed a “turned ON”
fluorescence behaviour in the presence of mercoryefficient bio-imaging. The
molecule was cell permeable and can be used asm@$icent probe for the detection of

mercury in living cells. The compound gave an apson peak at 561 nm by the

11



addition of HG" to the HEPES buffer (pH 7.2),8:CH:CN solution of11 clearly
resulting in the ring opened amide formidfupon Hg* binding. The complexation of
Hg?* with 11 was also investigated by means of fluorescencéchnvbave the new
emission band at 585 nm upon addition of Hin the presence of 10 equiv. of Hghe
compound gave an intense red fluorescence with aatgm yield of 0.21 and the
fluorescence enhancement factor at 585 nm was dliOicrease which was due to
delocalisation of xanthene moiety in the rhodangreup. The studies were done with
laser scanning fluorescence microscopy for thectiete of H" in living cells. Thus,
the study of this compound provided a useful waythe synthesis and application of

chemosensors which can help to detect the metslgmesent in the living ceffs

Receptorl2 displayed highly selective Feamplified fluorescence in both ethanol and
buffered watef’. Addition of FE€" ion into the colourless solutions (in both etha&ol
buffer) generates a purple colour and orange feamece. The characteristic absorption
peak was observed at 557 nm after addition of dveqfi F€* ion. The fluorescence
enhancement was observed at 510 nm. Reced@owas specifically used for the
detection of H§" in the ppb range in ground waterThe free moleculd3, in the
aqueous solution exhibited weak fluorescence atrBB(ut upon addition of H§to
the solution developed an emission band signifigat was observed that there is
formation of the xanthene moiety in the rhodamineug. The chemosensds bind
with Hg?* reversibly and was unaffected in the presencehsranetal ions. There was
an important point for this chemosensor that thditemh of KX to the solution caused
negligible influence on the binding event but tleliton of an aqueous solution of Nal
to the solution ofLl3 —H¢f* species caused the flouresence intensity to bénigined

significantly. Addition of NaS caused significant decrease in the fluorescarieasity

12



thus it can be used as an excellent expellentHerHd" ion. Receptord4-19 were
highly selective for the detection of mercury. Thbsorption spectra 0f4-19 in
CHsCN showed no absorption peak in the range 400-190egion due to spirolactam
conformation in the solution. However addition ofetal ion leads to a stronger
absorption at ~560 nm and at ~515 nm which is theracteristic peak of rhodamine
dyes. The spectral studies were done also in tegepce of acetonitrile-water system
(1:1 v/v) in the presence of various metal ionse Tifference was found that in pure
CHsCN, all the probes showed selectivity with #{ghowever in case of acetonitrile-
water system (1:1 v/v) no selectivity was obserirethe probel4. Other metal ions
such as P8 and F&" which have induced a small absorption enhanceineall the
probes ( except8)in case of CHCN, did not showed such absorption enhancement in
CH3CN-HO (1:1 v/v) medium.

O
s co SW

The spectral response of each probe was varied twéln structural design, which
incorporates different binding sites on their r@oepunit, exploiting their different
binding affinity and different binding modes of cplaxation. The complexation a#-

19 were found to be reversible with addition of carribns such as iodide and acetate
ions, which shows that these probes are chemosefmothe detection of H§ These
chemosensors were very appreciable because thesietet the Hg in the detection
limit 0.3-0.5x10° M*®.

13
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Recently Jie Mao, Que Hin et.al have developedva cieemosenso20 which was a
rhodamine derived Schiff's-base and used for thieati®n of mercury at 2 ppb level in
drinking watef®. The spectral studies were done in the Tris-HGfebusolution. The

fluorescence spectra’s were obtained by the elamitat 500 nm.

The rhodamine absorbance increased graduaiganm with the addition of H§

in maximum five minutes indicating that rhodamireusture is formed in which Hg
was firstly chelated with—N=C- Group then with O=C group inducing a structura

change in20. The fluorescent enhancement was due to the aelat Hof* with the
nitrogen atom of the imine group and oxygen atorthefamide groups. Which resulted
in the ring opening form and was known as the bgample of chemosensor for Hig

ion

14



Results and Discussion

In the present work, three new chromogenic seradrias been synthesizédsed on
Rhodamine B and substituted salicylaldehyde hyBahiff base dyads and investigated
their photophysical behaviour towards different wwvadent and divalent metal ions.
The chemosens@ showed the selective behaviour towards tHé Feetal ion whereas

chemosensds and4 showed the differential behaviour toward$Fend Cd@* ions.
Synthesis of chemosensors

The probes2-4 have been synthesized by stirring the solution lofand 2-
Hydroxybezaldehyde, 5-Diethylamino-2-hydroxybenegalgde, 4-Bromo-2-
hydroxybezaldehyde in dry ethanol at 60° C to getpgure compoung-4 respectively.
The structures of the probes were characterizetHlyMR.

HO.
dip et <
17
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DeW,
O HyN NH» N oHC R
O
—
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N PN A
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@
Scheme 1

Photophysical Studies

The chemosensd& (25uM, CHOH) shows an absorption spectrum havipgat 361
nm (= 15000 mof cm®). On addition of different metal ionsiz. Li*, Na', K*, Mg*",
cd’, B, Crt, Cdt, Ni**, zr?*, Hg?Y, Cd*, Ag™ and PB', to solution of2 ( figure 1),
there is no significant change in its UV-vis spestrexcept in case of addition of?Fe
ions. On addition of F& ions to the solution 02, a new absorption band at 558 nm
appeared and showed the visible colour change frolaurless to red. Hence the
compound can be served as a “SELECTIVE NAKED - EXdBémosensor for the

detection of F& ion.

15



@) (b)

Other M* Hg™",
Ni%*, cd*, zr**, P*
etc.

280 380 480 580 680 780

Wavelength (nm)

Figure 1. (a) Effect of metal ions on UV spectra @f(25uM, CHOH) (b) visible colour

change of upon addition of Fé ions.

In order to evaluate the effect of this metalthe photophysical behaviour Zfthe
absorption titrations of this compound were perfednat various concentrations ofFe
ions. Upon incremental addition of #éons to the solution a? at10uM in CHOH the
absorption band at 390 nm increases along with ddaon of new absorption band at
558 nm (figure2). The appearance of new absorpgigord at 558 nm is responsible for
the visible colour change from colourless solutionred which indicates the ring
opening state of spirocyclic form in the solution.

1.8 4
1.6 -
14 4
12

1-
0.8 1 &

Abs

558nm

290 390 490 590 690 790

Wavelength (nm)

Figure 2: Effect of incremental addition of Feion on chemosens@r(10pM, CHOH).
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The chemosensadi(25 uM, CHOH) displayed an absorption spectrum havifng
at 370nm ¢ = 5000 mof cmt). On addition of different metal ionsiz. Li*, Na', K",
Mg**, C&*, B&", Cr*, Co*, Ni**, zn**, H*, cd™*, Ag' and PB", to solution of3,
there is no significant change in its UV-vis speatrexcept in case of addition of €u
and Fé" ions (figure 3). On addition of Glto the solution of3, a new broad
absorption band at 565 nm appeared and showed iditdevcolour change from
colourless to pink. In case of addition ofF& the solution, a new absorption band at

560 nm appeared and showed the visible colour &fog colourless to brown.

(a) L

Other M* viz.
PK*, Ni*, Co*
Zn®*, Hofetc. 'R &

3 3+Fe? 3+ Cu*

Abs

280 380 480 580 680 780
Wavelength (nm)

Figure 3. (a) Effect of metal ions on UV- spectra 8f(25uM, CHOH) (b) Visible colour
change oB upon addition of Fé& Cu®" ions.

In order to evaluate the effect of incremeraddlition of these metal ions on the
photophysical behaviour of prol3 the absorption titrations of these compounds were
performed at various concentrations of Fend CG*ions. Upon incremental addition of
Fe* ions to the solution 08 at 20uM in CHOH the absorption band at 378 nm
increases along with the formation of new absorptimnd at 560 nm. This new
absorption band at 560 nm is responsible for theeagance of brown colour from
colourless. In case of incremental addition of dans, the absorption band at 378 nm
appeared but there was no absorption band at 500360 (figure 4). This was in

accordance with its visible colour change from odkess to pink.

17



(a) . (b)

378nm

300 350 400 450 500 350 600 650 290 390 490 590 690
Wavelength (nm) Wavelength (nm)

561nm

Figure 4: (a). Effect of incremental addition of Fe(b) Cuf* ions on chemosensar
(20pM, CHOH).

The chemosensé(25uM, CHOH) shows an absorption spectrumuatcat 319
nm = 5000 mof'cm?). On addition of different metal ionsiz. Li*, Na', K*, Mg?",
c&, B&, Cr, C, Ni*t, zn?*, H, Cd*, Ag” and PB", to solution o#4, there is no
significant change in its UV-vis spectrum exceptase of addition of E&ions (figure
5). On addition of F& to the solution o#f, a new absorption band at 560 nm appeared
and showed visible colour change from colourlesdaidk brown. In case of addition of
CU?*ions to the solution, a new absorption band atrfi@%appeared with change in the

colour of the solution from colourless to magenta.

other M* viz C#', Ho", (b)
NiZ*, P ,zZn?" etc.

291

IR | Felt

@

4 4+Fe 4+Cu?t

250 350 450 550 650 750
Wavelength (um)

Figure 5: (a) Effect of metal ions on the UV spectra®{25uM, CHOH) (b) visible colour

change upon addition of Fe& Cu*ions
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In order to evaluate the effect of incremaémddition of these metal ions on the
photophysical properties o4, the absorption titrations of these compounds were
performed at various concentrations of Fand Cd* ions. Upon incremental addition
of F&* ions to the solution off at 20uM in CHOH the absorption band at 309 nm
increases along with the formation of new absorphand at 560 nm. This absorption
band at 560 nm is responsible for the appearand@osin colour from colourless. In
case of incremental addition of €tons, the absorption band at 320 nm and 385 nm
appeared but there was no absorption band at 500360 (figure 6). This was in
accordance with visible colour change from colcesl®® magenta.

. 1

(a) o T (b)

T 06 - \
2 05 - ‘:

560nm

Abs
Abs

04 - 383nm
03 \

-

_ 0

‘ 180 330 380 430 480 530 580
280 380 480 580 680 780

Wavelength (nm) Wavelength (nm)

Figure 6 : (a): Effect of incremental addition of Fe(b) CUf* ions on chemosensér(20uM,
CHOH).

It was significantly observed that the chemosedssehows more predominant visible
colour changes on addition of #eand C4". This is due to the electron withdrawing

effect of Br group at the para position of chemaseA.

/\N )

2 R = NEt,
2R=NEt2 3R=H
3R=H 4R=Br
4R =Br
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In the pure methanol system, the Rhodamine B d&res2-4 forms nearly colourless
solution indicating that the spirocyclic form esistpredominantly (Proposed
mechanism). However, the addition of*Féns to the solution of-4 results in the
change in the colour of the solutions from colossléo reddish brown and also the
change in the colour takes place during the additb Clf* ions from colourless to
pink. The change in the colour of the solution cadies the ring opened state of the
spirocyclic form in the presence of metal ions. eethe chemosens@rcan be served
as a “NAKED —EYE” sensor for the detection of Fiens. The chemosens8#4 can be

used as differential sensor for the detection 6f Rad Cd"ions.

20



Experimental

Melting points were determined in capillaries and ancorrected’H NMR
spectra were recorded on JEOL 300 MHz NMR specttemesing CD{ as solvent.
Chemical shifts are given in ppm with TMS as amiinél referencel values are given
in Hertz. Signals are abbreviated as singlet, spthd, d; double-doublet, dd; triplet, t;
multiplet, m. Chromatography was performed withcail100-200 mesh and reactions
were monitored by thin layer chromatography (TLG}hwsilica plates coated with
silica gel HF-254. All the chemicals viz. Rhodamir® Ethylenediamine, 2-
Hydroxybenzaldehyde, 5-Diethylamino-2-hydroxybedealyde and 4-Bromo-2-
hydroxybenzaldehyde were purchased from Aldrichhdahem and Spectrochem were
used without further purification.

General procedure for spectral detection

All the solvents were of analytical grade and usédr distillation. All UV-Visible
spectrum were recorded at Analytic Jena SPECORD 20%-visible
spectrophotometer. UV-Vis Spectrophotometer by qusstit widths of 1.0 cm and
matched quartz cells. All absorption scans wereedaas ACS Il files and further
processed in Excel™ to produce all graphs showe. stbck solutions of chemosensor
2-4 (1 mM) were prepared in GBH. The appropriate amount of aliquot was transfere
to measuring flask and solutions were diluted wdtubly distilled methanol to get
desired solution of the chemosensor. The additibndiferent concentration of
M(CIOg), were carried out with a micropipette in aliquotsld-6.0 pl in the same cell
and each time the solution was allowed to stan®fonin before recording the UV-vis

spectrum.

Synthesis of chemosensors 2-4

i) Synthesis of N-(Rhodamine B)lactam-ethylenediamineThe N-(Rhodamine
B) lactam-ethylenediamine was synthesized as regart literaturé’. Rhodamine B
(958mg, 2mmol) was dissolved in 20 mL hot etharfollowed by addition of
ethylenediamine (1mL, 15mmol). The reaction mixturas refluxed for 4 h till the
fluorescence of the solution has been disappedieel.reaction was cooled to room

21



temperature and solid was washed with absolutenettiar three times to obtain the
pure product with 97.8% vyield.

i) Synthesis of 3’,6’-bis(diethylamino)-2-(2-(5-dethylamino)-2-
hydroxybenzyledeneamino)ethyl) spiro[isoindoline-B’-xanthen]-3-one (2):

HO
HO
O ST ee! )
/ N S

e Qg N

o)
O Ethanol O O O O
EN
0 N
/;N O N Reflux AN o NI
1

. ) \ ) L

2

Scheme 1

N-(Rhodamine B) lactam- ethylenediamine (200 mg80nmol) was dissolved in 5ml
THF, followed by the addition of 5-Diethylamino-3xiroxybenzaldehyde (0.0734 gm,
0.36 mmol). The reaction mixture was stirred forr24l'he solvent was evaporated and
the product was filtered and solid was washed witier. The pure produ@ was
obtained with 81.9% yield; m.pt : 180-190 “t§f NMR (300 MHz, CDCJ) : & 7.89-
7.91 (dd, 1H! = 2.4Hz,2) = 5.4Hz), 7.74 (s, 1H), 7.39-7.45 (dd, 24,= 3Hz,2J =
6Hz ), 7.06-7.10 (dd, 1H,) = 3Hz,%J = 9Hz), 6.86 (d, 1HJ = 9Hz), 6.39-6.44 (m, 4H),
6.23-6.27( dd, 2H.J = 3Hz,%J = 8.7Hz), 6.06-6.10 (dd, 1H) = 2.4Hz,%J = 11.1Hz),
6.01 (d, 1HJ = 2.4Hz), 3.27 (m, 16H), 2.17 (m, 18H).

iii)  Synthesis of 3’,6-bis(diethylamino)-2-(2-(2hgroxybenzylamino)ethyl)

spiro[isoindoline-1,9’-xanthen]-3-one (3):

HO
O H,N
HO
SR o
HoN NH, N ON
s e o
N
O O Ethanol O O
o ° s
1

e BN
Reflux N N
™ M N

Scheme 2

N-(Rhodamine B) lactam-ethylenediamine (200mg, @u3®I|) was dissolved in 5 ml
THF, followed by the addition of salicylaldehyde@® gm, 0.32 mmol). The reaction
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mixture was stirred for 5h. The solvent was evaggar@and the product was filtered and
solid was washed with ether. The prod8atvas obtained with 80.1% vyield; m.pt : 90-
100 °C;*H NMR (300MHz, CDC}) : & 13.25 (bs, 1H, OH), 7.79-7.82 (dd, 1H,=
2.4Hz,%3 = 3.9Hz), 7.73 (s, 1H), 7.51-7.55 (dd, 8= 2.4Hz,%) = 5.4Hz), 7.40-7.44
(dd, 2H,%J = 3Hz,%J = 4.8Hz), 7.33-7.36 (dd, 2H) = 2.4Hz,%J = 5.4Hz), 7.25 (d, 1H,

J = 2.4Hz), 7.04-7.08 (dd, 1H) = 3.0Hz,%) = 4.5Hz), 6.80 (d, 1H) = 6.7Hz), 6.41-
6.45 (dd, 3H!J = 3Hz,2) = 5.4Hz), 6.25-6.30 (dd, 2HJ = 2.4Hz,%) = 6Hz), 3.32-
3.47 (m, 12H), 1.14-1.20 (m, 12H).

Iv)  Synthesis of 2-(2-(4-bromo-2-hydroxybenzylideramino)ethyl-3’,6’-bis
(diethylamino)spiro[isoindoline-1,9’-xanthen]-3-one(4):

HQ

Y H2N
HC Br
ON’
T o
Ethanol ‘ O A N
/\N Reflux N N O O
N
4

Scheme 3

N-(Rhodamine B) lactam-ethylenediamine (260.5 m§,rmol) was dissolved in 5ml
THF, followed by the addition of 4-bromo-2-hydroxyizaldehyde (100 mg, 0.5
mmol). The reaction mixture was stirred at 60°C Zdrh. The solvent was evaporated
and the product was filtered and solid was washil @her. The crude product was
obtained which was further recrystallized from 4CiNl to obtain pure compoundlin
65.2% vyield; m.pt : 90-100 °C*H NMR (300MHz, CDC}) : & 13.35 (bs, 1H, OH),
7.90-7.93 (dd, 1H'J = 3.0Hz,2J = 3.9Hz), 7.87 (s, 1H), 7.42-7.45 (dd, 8= 4.5Hz,

2) = 5.4Hz), 7.30-7.34 (dd, 2H) = 2.4Hz,2) = 4.8Hz), 7.20 (d, 1H) = 2.1Hz), 7.07-
7.09 (dd, 1HXJ = 3.0Hz,%) = 5.4Hz), 6.84 (d, 1H] = 8.7Hz), 6.37-6.41 (dd, 3H) =
1.2Hz,%) = 9Hz), 6.20-6.24 (dd, 2HJ = 9Hz,%J = 2.7Hz), 3.29-3.45 (m, 12H), 1.18-
1.23 (m, 12H).
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Conclusions

1. The chemosensor2-4 based on Schiff bases of N-(Rhodamine B)lactam-
ethylenediamine and substituted aldehydes has bgethesized and characterised

through NMR spectroscopy.

2. The chemosens@rshows the selective behaviours towards fms and can be used

as naked eye sensor for'fe

3. The chemosenso8s4 shows the differential behaviour towards’Cand Fé". These
two shows visible color change from colorless toviar with Fé" and pink with C&'

ions.

4. The chemosensoBs4 can be used to estimate the’Cand F&" ions simultaneously

with two different visible color changes.
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