View metadata, citation and similar papers at core.ac.uk

-
brought to you by i CORE

provided by Xiamen University Institutional Repository

FR w5 10384 FRS R
2 H. 200325023 UDC

B R
{10 s S VA '8
B 10 B BB R L& M{ER
REFRF UL ERBORITHER

Investigation of rhodamine B spirolactams

as mercury ion optical chemosensors

AR

¥ F KW FEH HKHER
o3 alHK

= W g AR 5 oA F

LR H B 20060 F 4 A

P LA FER ] 2006 4 6 A

FA2E T 8 A

2006 “F 6 H


https://core.ac.uk/display/41410593?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Investigation of rhodamine B spirolactams as mercury

ion optical chemosensors

A Dissertation Submitted for the Degree of
Master of Science

By
Zhen-Hua Qian

Supervisor: Prof. Jin-Gou Xu

Associate Prof. Hong Zheng

Department of Chemistry, Xiamen University

April 2006



BB RS AL SR A BH

25 BRI, AR NAE SRS ML 58 57
R RANFER BTS2 HADN NBEER TR, BI7E
S DA T BRI o A AT AR AE 18 AR B RUR
T,

PN (B844):

= A H






B TR AL DG VAU F = B

RNGEA TR VRA SRR A A8 SCRIRUE - [
IR AT LR B O 1) [ 5K A 1 sl R s AL A8 18 S 4R
JRCRBCRIT FEL 5, AT OB 2 18 SCHT T A H B0 /b 5 52 1 T fe
VR SCHE N AR TR A B, AT AURE 27038 S I 459 A AT K
BARPEATRY R, A BCRE 518 SCIRAR R T g HE i o DR
)24 V0 SRR 2% J 18 F A EE

LR IE T

1. &% ¢ ), 1E AR T AR R .

2. ARE C )

GETELL EAHRNAS 5 A4 “ V7

(=L H 391 * H
FINREA H 391 = A H



kS

=

I T ARSI T VU] WIESUAE S M R AOBT B A T SRR ) — s FE 5,
M T EAEAR B E YO R ST UM S R 5 T R B, SR H T

ATROR IR EE IR WO R B B (K177 3, AR SOehRic ), fEa i o 1
LS CAT ) 2 N o ASCHERT N LA AERE B, JFRE T DM B
PR A S A IR A 8 AR IS IO AT, it ieit 17— RAkE TSR,
DR IR, HAT R B U E AN A5t 30O s, Jr s LR
TENHK:

B EONE . HGT A T O TR RS A S T ICELIRAN K
S B R ORE RERE T KRB 1 e A 8 I T S EBLIR S 2P W] A LS SR AL
VIRIWE e B, XPXLEHIDCHISEREAT /T B 4, S S ARSI = M4 L
PERERM, 3 A ST T AR

B FWIIT T T UIB N B RE IRIE GRS S A D oKk T O S AR i s
ICTEE BT BT I 7k 1 115 2 FE AR IR A RV M — 4 S L SN, T
Ji% T 2P W1 B P B IR R AR IR A D Al KA AR Ik B 1 A S v DR AR
fifi b, AT RIS, BT ENDN RS T RRRIERE. hTokE TS
2P HIB A WG B IR B R RS S R A T AT A O, DRI IR AR I
R B 1 HA T — TEA s P

=TT THCE T IBEUFE K& 1O A AR ISR O EIE M. %A%
SR 7 1 5ok BT IR A A 0 A RN SRS 75, N T Rl A ok
TR ORIk WA AR, SREHE AW K B AR BLH L K U000 L
— 1k, R EEEE T LR N IS, @A T OO I e ok
BRIk TR WIS KR, DI 7K 8 1 I 9t ikl 22 4k
TR G BE o e SEBR A TT 5, 9 Y AR A KF AT s ) R U



kS

F AR SR R T AR 0 (R pHE BN g W R I B < | 1 R34 ik AT, R
A R AT ERAEVERNSE I o A FAZ 5 VR AR IOk B 1 A e 11 20 M R B RE AN 58
(A

FPUEREIT T HACE T BIB AR 4 7k B 5 AR B 1 20 AL S A S 3 1Y
JCIENE . AT R 7 AR IRt dE, veilhs il RAE T Al ok
BT AR T R A AR IS o 1AL AT UL R e 1D REH IR (R R 2)
FEAREBAR R, WK 5 MRS 7 B R ARG 0 R 0] <2 s
< M P R A DG A s 3D H AR U AN 5 A BTG AEpH A
TRV AR RE S B (R 3 Ml s I FH SRk T AR R I 5 A

o TR SR AR R R 1 I BAR &5, A B LR AR AR E A P A
™, HPTE.

K. PIIUIBABIAL G KBTS R

II



Abstract

Abstract

Molecular chemosensors (MCS) has emerged in the field of analytical chemistry
as an application of molecular recognition. Research on MCS has become one of the
current scientific fronts due to its unique importance in probing the composition and
structure of environmental or biological microscale systems. Rhodamine-based dyes,
known by their excellent spectroscopic properties of large molar extinction coetficient
and high fluorescence quantum yield, have found applications in the study of complex
biological systems as molecular probes. In this dissertation, I would develop some
new optical chemosensors on the basis of previous work of predecessor. These
chemosensors, in which rhodamine B spirolactams play the role as receptor for
mercury ion, have important worth in design principle and practical application. This

dissertation consists of five chapters summarized as follows:

In chapter 1, a general introduction to optical molecular chemosensors was
presented. Emphasis was paid on the developments of optical molecular
chemosensors for mercury ion and the research progress on rhodamine spirolactams.
Based on referring to the relative literatures, the objective of this dissertation was

proposed.

In chapter 2, the spectral character of rhodamine B spirolactam phenylyhiourea
compound as optical molecular chemosensor for mercury ion was studied. The
Hg” -promoted reaction of thiosemicarbazide to form 1,3,4-oxadiazoles would serve
as the foundation for a novel chemodosimeter for Hg*" in aqueous solution. Then, the
effect of derivatives on the sensing performance for mercury ion was investigated.
Because the Hg®'-promoted reaction above-mentioned is nonreversible, the
chemodosimeter possesses the specificity and high selectivity for mercury ion in

aqueous solution.
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Abstract

In chapter 3, the spectral character of rhodamine B thiohydrazide as optical
molecular chemosensor for mercury ion was studied. In this instance, the strong
coordination preference between probe molecule and mercury ion was employed for
the recognition of target analyte. A colorimetric method for mercury ion in aqueous
solution was proposed. The experimental result indicated that the probe exhibited
remarkable optical response to mercury ion with high selectivity from other common
cations in aqueous solution. Based on the fact, a chelation-enhanced fluorescence
method was proposed for the determination of mercury ion. A number of
chemosensors for mercury ion previously reported are based on fluorescence
quenching as mercury ion is known as a fluorescence quencher. As for practical
detection, fluorescence enhancing method is more sensitive than fluorescence
quenching method. As the sensing of mercury ion can be performed in aqueous
solution over a broad pH range in the presence of coexisting common cations with

high concentrations, the method has the merits of easy operation and applicability.

In chapter 4, the spectral character of rhodamine B dithiospirolactone as
differential optical molecular chemosensor for the thiophilic metals such as mercury
ion and silver ion was studied. The developed probe exhibited the following
characteristics: first, the probe was easily synthesized; second, the probe showed
favorable, differential spectrum responses towards Hg”™ and Ag” in aqueous solution,
while never showed any spectrum changes upon addiction of alkali metals, alkaline
carth metals or other transition metals ions; third, the new absorption spectra induced
by the target species almost did not change in the pH range from 2 to 7, which

provides a great convenience for the practical application.

In chapter 5, some unsuccessful examples in my experiments were summarized. [

hope it would be helpful for other people who engage in the research of this field.

Key words: rhodamine B spirolactams; mercury ion; sensing
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