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Abstract The nove] rare earth canp fex wit multi— penzenoid multi— cahoxie and dJauple carhoxy] structure as core were Syn

thesized The R ©0lid state’3 C NMR and fluorescent Pectra of the canplexwere studied IR absoPtion spectra indicate hat he
[8and is cooy] nated to e Ew+ pr71 and chemical honds ar fpmed beween Ewt  on and nijtogen atans of Phen The fluorescent

spectra i[lustrate that the canplex has an excellent un inescenc? ndicatng the [Band favors energy transfer © e enitting energy lev

el of Ed ™,
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W ith the deficiency of the natura] resources he
exp pitation of the new resources has hecanemore and
more fnporant As a kind of important resource he
research and applgcaton of sojar [i8ht have attracted he
mank nd S attentpn The rare earth [ight conversion a
gent can transfer violet and green_yellow [ght 1 the s
lar mys ho red omnge [ight and blue violet i€htwh ch
are necessaty to crop Photo— synthess due to sane rare
earth ion;s specja] outer she]] electronic stucture and
multi coordmnatpn Thus not only can make e sun.
ligh t resource he ratjona]ly and effectively apPlied but
also et the crops early,cropping mncrease productpn
and f{mally mprove the [ightecologica] enviiomment of
crop 59 the studies of the rare earfy |;8ht converspn
agent have attracted attention ofmany researchers! 2

In our W011§ we synthesjzed a nove| core shel]
polmeric rare earth [ight conversion agent The core
shell Polymeric i8ht conversion agenthas a hetter core.
shell structure oustandng Jum pescent characer and
excellent hema] stabiliy I this pape’r Symhesi,s
Charactergzatpn and [ ummnescent Propertges of the na
ve] rare earfy canpPlexwith mult;bmzenoid mu [ty car
hoxide and douple carthoxy| stucure
discusseq

as the core are
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1 ExbPerinenta]

Synthesss of [Band [,

The snthetic route pr the i€nd [, 1S shown nn
Scheme | 3, 5-D thydmoxyhenzoate (2) was prepared
according 1o the literauré®  The ligand [, was synthe
sized as Plloy  P-Phhaloy] chioride (g mmoj and
3, S,dihydroxybenmaﬁ( 14 mmo; were added t© he
DMF soliton( 50 mly contapngpyridine(p 5 ml),
The whole mixture was stirred atg5°C under argon {or
4 h After heing cooled dONl;l the mxture was poured
into water ( 100 at ). The resulted ligand L ( 3)
( white pozvder) was fi]tared washed w ith water and
dried in vacuum oven atjp5 °'C, Yeldgsy.
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1.2 S¥nthess of the compkx
Ey(Q was dissolved npmop 1! HQ] evaporat
ed 1o near drlees’s finally dissojved ingg. 7% ethano]

( 1511440);
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10 Preparepy o mol L ELC31 so]utpn( SoJution 1.
1. 10- Phenan froljine ( 2mm01) was dissolved m
99. 7% ethanol ( pomL) ( Soluton 2y Ligand L
( 3mmo) and DMF( 4OmL) werem ged and stirred at
50°C until the ligand I was dissolved ( Solution 3.
The PH of solution 3 was adjusted © the rangeg ~7
w ith aqua ammonia( 25% ~28%, NH ). Solution |
( 10mL) and Solutpn p were stirred at 50°C  for
30min§ and then SoJution3 was added Them ixtures
solutpnwas stirred at§)°’C  forp h and at oan tan pera
ture forpg4 h  The synthesized canplex was white solid
pwvdeyr whicth waswashed wit, ehano] and Wateyr fil
tered and dred in vacuum oven atygnC,

2 Results and d scusspn

21 The R absomton spectmm of he canplex

In the IR sbectra of He canpkex and phel} te
charcteristic Peak Of yyyy fr the li8and L
(1699 a1 ‘) disappears when the canplex are fomed
The asyhmmetric and s¥nmetric stretching vipratons of
carhoxy Jic 8roup are appearing at 657 and 1520 an '
in the camplex These facts prove that he coordmate
bonds are fomed heween oxygen atan jn cahoxy|c
goup and he rre earth on In the other hanc’l he
benzene 1ing y.,; bending vibration Peaks of Phen in
high frequency regpn appearng atgs4 and 739 am '
are shifted ©gq7 and731 ' pdiatng hat he
chamica]l honds are fomed heween rare earth on and
nitogen atams of Pheh? Fina]ly the absorption peak
atapoutysq an' ! can he assig€ned 10 the Eu() vibratpn
apsorption hangd According t© the analyss of the R
spectra of the canplex and ligand [, he nove] Ed"
canplex with Jigand I and Phen is pmeg
2. 2 The Sold S@atw"” C NMR sPectra of the com-

PEX

In he solid stae” C NMR sPectra of ligand . and
the canplex the Pedks of ligand I ats53 16 and
131. 12 are notopviously changed The Peak at173 (
S disappeare(,j and the wo pedks atygp. 2 and 148 6
are enhance] These resuls ndicat that the [ignd [
has coordinaed with Ea " pn Furthemon:: the new
Peaks lie in163. 9 127.5 and12]. 6 corresband © he
& OfC=N and C— H for Phen respective]y These
mean that the Phen is coordinaed with Ed™ pn  So
that the ana]yzing results of s0lid Sete” CNMR sPec
tra of the 1i&and [, and canplex furher verify those of
IR apsorption spectra of the canplex
2.3 Florescence specta of he canplex

The fhorescent spectra of the canpPlex shov that
the canplex has excellent Juninescent property ‘The
excitation and en jsspon Pecta ofcqnpr( PH=g 5)

are recorded in he Fig ] The strong and smooth
bands observed( 200 ~ 400 rrn) could be assig€ned to
the efficienty —» = transiton based on he conjugated
double bands of [i€and I and Phen The fact indicates
that Ed" jon can he we]] excited in 330 ~ 360 ™M
wavelength Iang§ and he oPtinum excitation wave
length is347 m

The fluorescence am jssjon peaks of the camplex
are a]] fram’ 1})97 FJ((H” transiton The’ Q97 E
transition is an efctric diPole transition it can be de
tected as a relatively stong peak when Ed"  does not
lie in centrosymmetric igand feld The’ —'F tran
sition s a magnetc diPok uansitior’l and it fluores
cence mntensity pecanes the most pensijve ony when
In the FB1, the
correspondng emission peaks pase on the > n—"F
(601.6y "I} >"E (625 0m), °D —>"E
(660. 5mM) and’ D" T (706,31 wansitins are
Observed The strongest em ssion Peak S atgps m
which belngs ©°[)—'F transition The resu]t Pres
ents that the Ed" [ies n a non centosynmetric [i€and
fied in the canplek®  The lum nescent jnensity of
rare earth canplex has relatonshiP with the excellent
apsomption coefficient of he |i€and and the hBh effi
cient |igand. to trivalent rare earty pn eneigy transfer
In the [i€and L the lone paijr electton of oxygen atam
of the carthony] 8roup and henzene ring can {fom hyper
con jgaton efﬁect( Schemez). This makes [i€and [,
Possesses rigjd stucure good stucure sability Fur
thernor§ the ah01Pton enery of [i€and [, can he effi
cient]y transferred 10 the Fd™ i These factsw ]l en.
due the canplex wify stong lun jnescent property n
the Fig8 1 the strong emjssion pPeaks a[so prove that ke
lun nescent poperty of the canplex is exce|fnt

Ed8" jn is center of pversjohd
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Fig
of the canp lex Scheme p The energy transfers
da8ram of he [Band L

The excitaton and emsson spectra
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3 (Concluson

The canplexes of trivalent europjum wih li€and 1.
and Phen have a[so peen stud £ The canplexes ex
hibit characeristic en gsjon peaks of Fd™ jon and
strong ummnescent ntensity under the excitation spec
tum  The excellent Junnescent Properties of the can.
Plexes ndrat that there exsts h8h efficient energy
transfer peween [€and [, and trivalent europjun on

Hyperconjugation
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Scheme 2 The energy transfers diagram of the ligand L

R eferences

[1]  WANG Zhen jiz Energy tramsfer fran a pomer host ©
an europim amplex in |ghtemiting dides [ Jj.

joumalofLLminescenct? 2004 11 199—203

5 M- Rt

[ 3]

[ 4]

[ 6]

2

YIN Mingca’i SN Jutng Syntesis and character
zaton of wo one dimensjona] Janthanide coordinaton
p01YnerS[ ] Alys and cqnpoundo§ 2004 3 50
— 57

BO Zhishan WANG Zhidiang BRAN Feng Jan A
NewMethad of synteses of A ranatic Polyester Dendrin.
er( j. Chen JChinUniy 199¢ 17 (12) : 1948—
1951

ZHH\IGXiangPI} JN Linpei GAO Song New er
nary lantangde coord naton popmers of 1 4-naphtha
lened icarh. oxy jate WithL 10— Phenanthro]ine [ J n
organic cham sty C(mmunication§ 2004 11 72—
76

XIPeng GUXiachua HUANG Xiang an  Studies on
Syn 1hesi§ Characterjzation and [ _un nescence Properties
ofone Nove] [,8ht Conversion Agent of Fu ( IH) and
Canpatibility with PE [ ), Jouma] of Macranolecular
Science partRy PhYsics 2006 (4): 525—532
XIPeng QU Xiwohua (HEN Caafng eta] Syn
the%i§ Characterizatiom and [.un nhescent Properties of
New Highly [um mnescent ) 18an ¢ [.i€and and Camp jexes
of Trivalent Rare Eanh[ ]]' Spectochinica Acta
PartA 2006 (4). 5514—5518

&' Az

(L R&F T XF HAHFE F RS, KE 300160
2 AR FE MBS TEY G/ AR MMM ERE EERE, LiE 20005

3 FFBRKRF WMRER, B AL

H H H

043 063

FFeR, 161006)

Eu’



