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Abstract

A series of estep-N,N-dimethylaminobenzoates ((GHNCsH,COOR, R= n-C,H,,11,n = 1,2, ..., 8), were synthesized and their
fluorescence spectra were recorded. Intramolecular charge transfer (CT) dual fluorescence was found in common organic solvent or in water
with cetyltrimethylammonium bromide (CTAB) micelle. The fluorescence intensity ratio of CT band to normal bghg ) was decreased
dramatically with the increasing of carbon number of R group when the carbon number of R group were 1-3, but the dependence was not
obvious when the carbon number of R group were 4-8. Oppositelyctlige was increased with increasing of carbon number of R group
in water with CTAB micelle.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction electro-drawing ability of electron-acceptor group. More-

over, the relative positions and intensities of the dual emis-
Recent years, the study of the intramolecular charge sion were dependent on the solvent polarity and viscosity

transfer (CT) dual fluorescence has been an active areg9-11]

in theoretical and practical resear¢h]. The investiga- In the paper, a series of estgp:N,N-dimethylami-

tions of the charge transfer process and the properties ofnobenzoates ((CH2NCgH4COOR, R= n-C,Hz,11, n =

CT dual fluorescence have attracted much attention forl,2,...,8) (DMABE), were synthesized. As comparing

their potential applications in fluorescence probe, et al. It with acid, (CH)2NC4HgCOOH, the esters can avoid acidic

is well know thatp-(N,N-dimethylamino)benzonitrile and  dissociation and specific hydrogen bonding between the

p-(N,N-dimethylamino)benzoic acid are typical molecules electron acceptor and solvefit2,13] The properties of

with intramolecular charge transfer dual fluorescence, which dual fluorescence of DMABE in organic solvents and in

containing both electron-donor and electron-accepter groupwater with cetyltrimethylammonium bromide (CTAB) mi-

[2-4]. Many new molecules which contailN,N-dialkyl celle were examined. The research results were helpful to

group and different electron-withdrawing group (—<GCF understand the CT photophysical processes.

—CHO, —CONH and —COOH[5-8]) have been synthe-

sized and examined. The research result showed the similar

profile of dual fluorescence can be observed in molecules2, Experimental

with quite different electron-acceptor substituents, and

the position of the CT emission band were affected by  p-N,N-Dimethylaminobenzoates ((CH3)C¢H4COOR,

electron-acceptor strength. The red-shifts of CT emis- R = n-C,Hz,,1, n = 1,2,...,8), were synthesized by

sion band were observed along with the increasing of reaction of p-N,N-dimethylaminobenzoic acid with corre-
sponding alkyl alcohol$cheme ) The synthesis of the

* Corresponding author. Tek+86-351-7011-492; estgrs,p—N,N—dlmethylamlngbenzoateﬁz (= 1.2, 3)’ were
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refluxed in the benzene solvent. The products were charac-
terized by IR data and NMR data. Fig. 1: Fluorespence spectra of bqbydimethylaminobanz'oate in solvents
Organic solvents were purified before use and were of varied polarity. Solvents are_cyclohexane (CH, 1), diethyl ethgr ‘(DEE,
’ : ~ 2), ethyl acetate (AAE, 3), dichloromethane (83, 4), acetonitrile
checked to have no fluorescent impurity at the used exci- (acn, 5) and ethanol (EtoH, 6), respectively.
tation wavelength. Cetyltrimethylammonium bromide (AR,
Shanghai) was used as received. o
Corrected fluorescence spectra and the absorption spectr@eared any chang@dble 1. The similar phenomenon was
were recorded on Hitachi F-4500 fluorescence spectropho-found in other solvents.
tometer and Beckman DU-7400 absorption spectrophotome- . .
ter, respectively. Quantum yields of the aerated sample s0-3-2- The fluorescence spectra of the esters in organic
lutions were measured using quinine sulfate as the standard©Vents
(0.546 in 0.5molt! H,SOy [14]). IR data were acquired
from Nicolet Avatar FT-IR 360 spectrometer. AM1 calcula- The fluorescence spectra of the esters were recorded

tions were carried out using GAUSSIAN 94 softwats]. in several solvents with different polarity. The excitatiop
wavelength was located at 300 nm and the concentration

of these esters was lower aboutx110~°moll~1. Fig. 1,
3. Results and discussion as an example, showed the emission spectra of butyl
p-N,N-dimethylaminobenzoate in different organic solvents.
3.1. Some characterizations and absorption spectra of the 't Was found that the esters emitted mainly short-wavelength
ecaters fluorescence with a tail extending to beyond 450nm in
non-polar solvent, cyclohexane (CH). The dual fluorescence
The series of esters were characterized by IR and the rWwas revealed in polar solvents and could be readily assigned
N to the locally excited (LE) state and the charge transfer state,
data of carbonyL(CiO ) in different esters didn’t appear ob-  respectively. In agreement with some reported observations
vious changeTable J). The dipolar moments of ground-state [3], the LE emission of at around 345 nm showed very weak
of the esters were calculated and abo883-0.2 D (Table J). dependence on solvent polarity, whereas the CT emission
That suggested the ground-state structures of these estershowed red-shifts with the increasing of solvent polarity.
were similar, thereby ensuring the comparability of the elec-  In addition, the fluorescence spectra showed apparently
tron acceptors in these esters. variation with different R grougrig. 2displayed the fluores-
The absorption of these esters in common organic solventscence spectra of different esters in £Z. It was observed
were measured. It was found that the maximum absorptionthat the CT emission of some esters£R-CHgz, -CH,CHg,
wavelengths of the esters in acetonitrile (ACN) hardly ap- —CH,CH,CHjz) in CH2Cl, were gradually blue-shifted and

Table 1

The IR stretching frequencies of the carbonyl double bonds, the absorption and fluorescence spectral parapréimesttofiaminobenzoates in ACN
and the ground-states dipole moments

R ve— o (IR, cm™1) Aabs (Max, nm) Act/ALe (hm) let/lLe Total quantum yield ug (D)

—CH3 1701.2 309 500.8/349.8 10.21 0.02897 3.99
—CoHs 1699.6 308 497.6/347.2 5.36 0.01673 3.90
—C3H7 1702.3 308 496.8/344.6 0.35 0.03819 3.88
—C4Ho 1703.0 309 497.6/343.8 0.71 0.03502 3.88
—CsH11 1703.0 309 495/343.2 0.68 0.04383 3.87
-C6 1703.0 308 497.6/343.8 0.85 0.03541 3.88
-C7 17011 308 500.8/345.8 1.02 0.04470 3.84

-C8 1704.0 308 498.2/343.2 0.97 0.05114 3.86




C.-H. Zhang et al./ Spectrochimica Acta Part A 60 (2004) 2729-2732 2731

2000 cHcl, CTAB C:2.0*10°
600
(CHy,NCH,COOR
R=1H  2CH, (CH,),NC,H,COOR
1600}  3CH; 4CH, 500 L R=1CH, 2CH,
5CHy 6.CHy 3.CH, 4CH,
7.CH,5 8.CH,, 5.CH, 6.CH
5 1200 5 11 "6 13
3 400 - 7.CH, 8CH,
= 5
2 3
& 80 > 300
E 7
c
i
400 £ 200
0 100
300 350 400 450 500 550
Wavelength,nm
0
Fig. 2. Fluorescence spectra pidimethylamonobenzoates in GEll;. 320 360 400 440 480 520 560
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the ratio of fluorescence intensity of CT emission to LE Fig. 4. Fluorescence spectramh,N-dimethylaminobenzoates in an aque-
emission [c1/1 g) were sharply decreased, but the CT emis- ous solvent in the presence of CTAB.@2< 103 M).

sion of other esters (= —C4Hg to R = —CgH17), showed

little change on either fluorescence wavelength or ratio of \ith the interactions between the esters and the micelle. The
fluorescence intensityldt/ILe). Similar phenomena were  interactions may be hydrophobic interaction and electron
observed in other polar solvents and were showfign 3. interaction between —COOR group and micéll@].

3.3. Fluorescence spectra of the esters in water with CTAB
(2.0 x 103 M) micelle 4. Conclusions

In order to understand profoundly the CT emission A series of esters, p-N,N-dimethylaminobenzoates
responding to the electron-acceptor strength or the envi- ((CH3)oNCgH4COOR, R= C,Hy, 1, n = 1,2,...,8),
ronmental effects, we investigated their fluorescent spectrawere prepared. The IR data and the ground-states dipole
in water with cetyltrimethylammonium bromide micelle, moments showed that the ground-state structures of these
after the critical micelle concentration (CM@6]. Fig. 4 esters were similar. The CT dual fluorescence were observed
showed the fluorescence spectra of the esters in water within different medium. In organic solvent, the position of
CTAB (2.0 x 1073M). It can be founded that the local CT emission of some esters & 1, 2, 3) was blue-shifted
emission (LE) of methylp-N,N-dimethylaminobenzoate and thelct/l g were decreased alone with the increasing
((CHz)2NCgH4COOCH;) was more red-shifted than the of the chain length of R group, but the CT emission of
other esters. The result could be attributed to aggregates ofbother estersi = 4,5, 6, 7, 8) were very similar. In water
methyl ester in water. Other esters which contain more large with cetyltrimethylammonium bromide (CTAB) micelle,

R group could easily embed into CTAB micelle that destroy the lc1/l g was increased with the increasing of the length
the aggregated state of esters in w§i&i. So the intensity  of R group.

ratio of CT emission to LE emission was gradually increased

with the increasing of chain length of R group. The results

demonstrated the increasing of stabilization of the CT state Acknowledgements
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