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ABSTRACT

Deacetylated carboxymethyl chitosane (CM-chitosane) can react with dansyl
chloride [5-Dimethylaminonaphthalene-1-sulfonyl chloride], affording 5-
Dimethylaminonaphthalene-1-sulfonyl CM-chitosane. This reaction takes
places under dilute sodium hydroxide in water/methanol solvent system to
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afford fluorescent dansylated CM-chitosane in good yield. The fluorescent
property of the polymer is well established by different methods such as
spectrofluorimetry, visualization under uv-lamp, preparation of fluorescent
strips of filter paper by dipping it into the polymer solution and similar
methods. Spectroscopic datasuch asH-NMR, FT-IR and UV-Visiblearewell
correspond with the bond formation of the CM-chitosane to the dansyl

group. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

The development of fluorescent labelsfor organic
moleculesisof great practica importancein chemical,
biological, and pharmaceutica sciences™.

Research on fluorescent polymershasbecomean
interesting areadueto their wide applicationsaslumi-
nescent substratesin variousindustries. The assem-
bling of many fluorophores onto apolymer chain af-
fordsthe polymer high brightness under conventiona
mi croscopy.

Conjugated fluorescent organic polymers are
showing great potentia inavariety of exciting appli-
cations. They have beeninvestigated asemissivelay-
ersof electroluminescent devicesthat have potential
to bethenext generation of flat panel displays. They
have shown promise asindicatorsin field testsfor

chemical warfare agents.

In general, there are two waysto synthesis such
polymers. One of them isthe polymerization of a
polymerizabl e fluorescent monomer with some com-
mon monomers; the other isthe chemica modifica-
tion of polymers by fluorescent moleculesor fluores-
cent oligomers. Inrecent years, considerabl e effort
has been devoted to dansyl group isone of the most
attractive chormophores dueto its strong fluores-
cence, relatively long emission wavelength and easy
derivation. Fluorescent |abeling of aminefunctional
groups using dansyl chloride, and in sodium carbon-
ate buffer, allowed the detection of microgram
amounts of analytes.®™ Dansyl chloridecan also re-
act with phenolic compounds. Sensitive detection of
phenolic compounds has been studied for different
applicationg®7.
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Thebiopolymer chitosan isobtained from the par-
tial deacetylation reaction of thechitinin concentrated
akalinesolutiong®l, Chitosan aso chemicaly known
as (1-4)-[ 2-amino-2-deoxy-a-D-glucan] .
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chitosan and chloroactic acid are used to synthesize
CM-chitosane with different reaction medium- isopro-
panal, ethanol, glycol and n-butanol.

OH
1. 42% NaOH
0 >
2. CICH2COOH
HO oV 0-30°C
NH,
o™ coon
0
HO oV
NH,

Macromolecules « —

Every amino glucoseunit containstwo hydroxyl and
roughly oneamino groups, Thesegroupscould bethe
coupling sitesof thefluorescencechromophores. Inthis
paper, wereport asmplemethod for synthesisof fluo-
rescent CM-chitosaneby covaently linking of fluores-
cence chromophore, 5-dimethyl amino-1-naphthalene
sulfonyl chlorideto the CM-chitosane.

Indeed we used dansyl chlorideasan activefluo-
rescent moiety to bind chemically with the CM-
chitosane. We found that CM-chitosane can bind
through morereactive amino group by anucleophilic
substitution mechanism with dansyl chloride[5-
dimethylaminonaphtha ene 1-sulfonyl chloride].
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Thefluorescent property of the product well estab-
lished by different methods such as spectrofol urimetry,
visuaization under uv-lamp and similar methods. Spec-
troscopi c methodswere used for establishing the struc-
ture of thefluorescent polymer product.

Themaximum emissionwavel ength of the product
was appeared in 482 nm while the excitation wave-
length of the product occur at 315nm. Thehigh stocks
shift (167nm) of the product (dansylated CM-chitosane
meakeit asuitablefluorophorefor different applications.

EXPERIMENTAL

Chitosane fibers and dansyl chloride was pur-
chased from Merk chemical company. N,O-car-
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boxymethyl chitosanewas prepared according to the
reported procedures***2. H-nmr spectrawas run by
a500 MHz Brucker DRX system. FT-IR spectrawas
run by a Brucker Tensor-137 system.
Spectrofluorimetric investigationswere performed by
aShimadzu 3100 instrument.

Preparation of fluorescent fluorescent CM-
chitosane

0.1 gr of CM-chitosane, 7.5ml distilled water,
2.5ml methanol wasadded into al00ml flask equipped
with acondenser and magnetic stirrer. The mixture
was stirred for 30 minutes until the mixturewell dis-
persed. A solution of 0.01gr (0.0003 mole) dansyl
chloridein 5 ml methanol was prepared and added to
themixture. Themixturewaswell stirred a room tem-
peraturefor 4 to 5 hours. At the end of thereaction
time, The heterogenic layer wasfiltered and the mix-
turewaswashed with 15 ml cold methanol to remove
any unreacted dansyl chloridefrom the mixture. The
solid product dried inadark placeovernight. Thepure
5-Dimethylaminonaphthal ene-1-sulfonyl CM-
chitosanewas obtained in good yield. Dansyl chloride
itself has an absorption maxima at A=355 nm and
anemission around A=500 nm whereas the product
(5-Dimethylaminonaphthal ene-1-sulfonyl CM-
chitosane) has an absorption and emission maximaat
A=315 nm and A=482 nm respectively.

1H-NMR :CH3 of acetyl group: 1.9 ppm(s); H-2,
H3, H4, H5, H6: 3.3-4 ppm(overlapped multiples),
naphtha eneringshydrogens. 7.1-8.5 ppm(overlapped
mulltipels) -NMe2 protons: 2.8ppm(s)

Theinfrared spectrum of dansyl CM-chitosaneis
showninFigurel.
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Figurel: Infrared spectraof dansyl CM-chitosane
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RESULT AND DISSCUSION

Inaproposad mechani sm thenucl eophilic chitosane
NH2will attack to the—SO2- group of dansyl chloride.
Asaresult thenew sulfur nitrogen bondwill form. The
Substitution of 5-N,N-dimethylamino naphthaenesul-
fonyl group (dansyl) waswell accomplished onthe CM-
chitosane and established by the NMR spectraof the
fina product. Thefluorescent propertiesof the poly-
mer were measured by determination of its maximum
emission wavelength which occurred at 482 nm. It
showsvery good fluorescent emission under ultraviol et
radiation.
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