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HoBble nuraHabl — nMpa3oJi3aMeLleHHble 1,3-
ANKETOHbI

o o

//"_‘J]\/”\R

N )
R = Alk, Aryl, Hetaryl, Pyrazole, Rp

| R, = Alk, Aryl, Ry

Ilouemy nmupaszo? Pa3jinuHble KOOPAMHAIMOHHbIE HEHTPbI

KOOpIII/IHaIII/Iﬂ mo aTomMmy KI/ICJIO]I)O}Ja

/ Bo3MokHbIE IEHTPHI XMMUYECKOH MOAUpUKALTUT

CcC—

N

I\
/ \ Pazianunas PeaKIIMOHHAasA CIIOCOOHOCTH ATOMOB

% Koopuuﬂauuﬂ 1o aTOMy a3ora
SNT T yraepoma /—-QI\/U\ )\/”\
_‘

KoHTpoJib reoMeTpum MoJ1eKYJIbI

—>»>IZ

Kero-enosbHasn TayTOMepnﬂ I

DJIeKTPOHHHO-AKUENTOPHBII reTepoumnKJI - |
MOZKeT YJIy4IIaTh JIOMHHECIIEHTHbIE CBOICTBA )
1 1 yraepona

Koopaunauus mo aromy



HoBble nuraHabl — nMpa3oJi3aMeLleHHble 1,3-
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CuHTe3 KoMnneKkcHbIX coeanHeHun P33
Tunbl KOMNIEKCOB U METOAbl UX CUHTE3a

\Ln3+;.
-

B

B - ocHoBanus Jlsronca ( H,O, ROH,
TpeTHuHbie amunbl, R3PO, ap.)

_ d3
KoopauHaunoHHoe
ynucno 8, Y 3* muln 3
HeﬁTpaanble TPUC-KOMNINEeKCbI
( TPUC-KOMILJICKCHI ] [ ruipaTupoBaHHbIC TpI/IC-KOMl'UIeKCba
. 3eqg.HL 3eq. NaOH 3 eq. HL 3 eq. NaOH
LnL;L < LnX » LnL3(H,0)
3 3\112%)2
H,O - EtOH H,O - EtOH

L* = ocHoBaHus Jlbtonca 4 eq. HL 4 eq. NaOH

phen, bipy, TPPO, ect. H,0 - EtOH
|LnLy | Na*

( )




CuHTe3 KoMnneKkcHbIX coeanHeHun P33
BrnnsiHne aHMOHOB Ha CTPYKTYpY NpoaykTta

EtOH-H,O
Gd(NO;); + 3 HL + 3 NaOH 3 [GAL,(EtOH),(NO3)]

OHEt
TGd¥ @ ZxN=o0

OHEt

Cl-, TfO- - bonee nogxoasime aHUOHbI



CuHTe3 KoMnneKkcHbIX coeanHeHun P33
BrnunsiHne aHMOHOB Ha CTPYKTYpYy NpoaykTa

EtOH-H,0
Sm(NO;); + 3 Htta + 2ttpo + 3 NaOH » [Sm(tta),(ttpo),(NO;)]

EtOH-H,O
SmCl; + 3 Htta + 2ttpo + 3 NaOH P [Sm(tta);(ttpo),]




BrninsiHne ctepnyeckux pakTopoB Ha CTPYKTYPY KOMIMJIEKCOB

EtOH-H,O

PrCl; + 3 HL + 2ttpo + 3 NaOH » [Pr(L);(ttpo)(H,0)]
MeOH-H,O

PrCl; + 3 HL + 2phen + 3 NaOH » [Pr(L);(Phen)(MeOH)]

CpenHune adeKTMBHLIE
paguychbl

* 487A

[Pr(L);(ttpo)(H,0)]*iPrOH

Pr-O (aukeToHHble pparmeHThbl) 2.455 A
Pr-O(7) 2.396 A, Pr-Ow(8) 1.486 A
K4 = 8, ctepuuecku neperpyxeH

[Pr(L)s;(phen)(MeOH)]*4MeOH

Pr-O (aukeToHHble hparmeHThl) 2.456 A Pr-O(7) 2.546 A,
Pr-N(7) 2.718 A, Pr-N(8) 2.721A
4.10 A |KY =9, o6bI4HO KY= 8 nn60 BO3HMKaAIOT AUMeEpPbLI.

Btopasa monekyna tppo He
BKIIHOYaeTCA B CTPYKTYpy Aaxe

npu 10-m KpaTHOM N30bITKE NUraHaa Z/ \5 + 345 A
'~

m 20 4 KUNAYEeHUU




CuHTe3 KoMnneKkcHbIX coeanHeHun P33

EtOH-H,0
CeCl; + 3 HL + phen +3 NaOH > ?
Ar ) 0,
EtOH-H,0
CeCl; + 3 HL + 3 NaOH = [Ce(L)y4]
2

MonekynspHasa cTpykTypa conbBarta
[Ce(L1)4]*EtOH.
Monekynbl pacTBOpUTENSA He NOKa3aHbl,
TennoBble 3NNUNcouabl NpUBeAeHbI ¢
50 % BepOATHOCTLHO.



CuHTe3 KoMnneKkcHbIX coeanHeHun P33
OpHoBpeMeHHasa koopauHauus no O- n N-atomam nuraHga

N, ~N
N7 Q

dparMeHT ynakoBku Bug no ocu b

[EU(L)3(H20)]*2M9CN- KY = 8, koopanHauunsa no nupasosfibHbIM hparMeHTamMm ANKeTOHa

Fu-O(1) 2.363 A, Eu-0(2) 2.357 A, Eu-0O(3) 2.387 A, Eu-O(4) 2.349 A, Eu-O(5) 2.368 A, cBsizb Eu-O(1w)
AnvHee, n coctasnset 2.398 A, ceasb Eu-N nmeer anvHy nopsiaka 2.599 A, anuHa ceasu Eu-N B
komnnekce [Eu(dbm),Phen] -2.639 A



CuHTe3 KoMnneKkcHbIX coeanHeHun P33
HekoTopble HeOBbIYHbIE CTPYKTYPHbIE TUMbl KOOPAWHAUMOHHbBIX COeANHEHUN

[Eu(L),(Phen),](NO3)*CH,CI,

[Eu(L);Phen]*2MeCN
Eu-0 2.323 A, Eu-N 2.600 A Eu-O 2.357 A, Eu-N(1) u Eu-N(2) -
B KpucTannuyeckon ynakoBke 2.635A 12589 A
06pa3yloT CTOMKK 3a CYET T..T [Eu(tta);Phen] (2.262 A)

MepBbIK npumep komnrnekca P33 ¢

CTeKUHra ¢peHaHTPONMMHOBLIX
ANKeTOHOM, Hecywmm CHF,-rpynny

c¢parmeHTOB



CuHTe3 KoMnneKkcHbIX coeanHeHun P33
HekoTopble HEOBbIYHbIE CTPYKTYPHbIE TUMbI KOOPANHALMOHHBIX COEANHEHWUI

>o7 o o AHanoros He onucaHo,
Q N1 o Q2 \ Gd2/ NONMHOCTbLIO YCTAHOBUTb CTPYKTYPY
GdT_ 4, <) ~.010 __ He yganocb, NOCKOJIbKY ankKunbHbIe rpynnbl
09 CUNbHO pa3ynopsaoYeHbl



CuHTe3 KoMnneKkcHbIX coeanHeHun P33
OcCHOBHbIE TUMNbI UCCcregoBaHHbIX KOMMIEKCOB

Ln=Nd, Pr, Eu, Tb, Tm




Intens. [a.u.]

Y
)
=4
L

LDl

Macc-cnekTpanbHoe uccrieqoBaHme KOMMMeKCHbIX coeguHeHnn P33

(coemecn-lo c A.3. TemeppawesBbiM, KOxHbIN PeaepanbHbIN yHMBepCMTeT)

[Sc(L)s]

[HLL+ H]* 261

M*823

Ln=Y, La, Pr-Lu

T
T T

[La(LY),Phen]* 837

803

[La(LY),(Phen),]* 1017

!

M* 1097

Y

wss 1007
o17 o7 1020

‘ wosn
|

563.787
<«— [Sc(LY),]* 563
2.5
2.0
154
[Sc(LY); +Na]* 846
1.0 l
638.932
0.5 1 262
329,559 A T
219.479 408.604 846.139 E
0.0 = = ! - - . ‘ ‘ }’7"”55? T
200 400 600 800 1000 1200 0 0
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[La(L);Phen]
ssiost120 0 At
st 00
<«— [La(LY),]* 657 -
[La(Lt), Phen]* 837 «
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3Heprus

INTromuHecueHTHbIe cBOMUCTBa KomnnekcoB P33

OcobeHHOoCTKN NtoMunHecueHunn komnnekcos P33

Ouarpamma AGnoHcKoro YacTtnyHasa guarpamma ypoBHEN MOHOB Ln 3*
40- Gd == Tb Dy HoErT:Yb 140
L — HE— Jpo o
CUHINEeTHble YPOBHU 35+ . = 135
3 1 Pr Nd Sm Eu = __ — :
304 LT pe— E — 130
1 TpunneTHbIe 4 — — = : = E :
s, I1r1 \ YPOBHM _ 251 == e e — 425
| 2 .. 520. —_— = —2 _:E:? '20
.w"'"” 7 s _ — D, For — — Cs il
r, = el =SS PR ]
TTe— T 15 b, = ‘G D P DT
2a w 1 = = — — !
- 101 = *, = =_ — _ %, 110
= §. 1 == _ = o R ]
0 3 5 2 ] ="== =T — 15
3 g g : 0' ——— — Is
o ] =) - — — — R . — — — — — —
%’ g g- 8 3H4 4'9/2 6HS/Z FD1 S7/2 7FG H1512 Is ‘15/2 3H6 ZF7/2
= S g =
=} = o =
C a8 & g
ﬁ 7
: Ona adpdekTnBHOM
g nepenavyum aHeprum
g
5
0
E AE(T1-Epes.) = Const.
1 =
: ana Eut 2000-2500 cm?
5, 3 .

INrann, L Tb3+ 2500'4000 CM-l



T, energy, cm’
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INTromuHecueHTHbIe cBOMUCTBa KomnnekcoB P33

SKcnepmmeHTaanoe onpegeneHne aHeprmn TpurnJieETHOro ypoBH4A
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[ 3( )2] ' 22346
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INTromuHecueHTHbIe cBOMUCTBa KomnnekcoB P33

MeTann-ueHTpmupoBaHHasa NIOMUHECLIEHLMA KOMMNiekcoB Sm3+

[Sm(L"),Phen] 648
—— [Sm(L"),bipy]

3x10°

2x10°

ISmLDY. P
=ot="3

hen]
HeHy

|,0TH. ea.

1x10*

/ OHepreTnyeckasa guarpamma Sm 3*

705"

/ Nuranabi

500

CnekTpbl amuccumn Komn;gxcos Sm3*(AB036. — 380 HM).

T
550

T
600

T
650

T
700

®doTopu3HUECKHE CBOICTBA KOMILIEKCOB SM3*

Tops.» MKC @
[Sm(LY),Phen)] 39 0.02+0.001
[Sm(L?),bipy] 47 0.05+0.002
[Sm(L?),Phen] 46 0.04+0.002

750

+++++
.

~ CF,

Bnusko k pekopAHbIM 3Ha4YeHUsAM ®, U3BEeCTHbIM B HaCTOALWMNA MOMEHT !



lNpakTnyeckoe npumeHeHne kKomnnekcoB P33
AKTMBHbIE CIon opraHndeckux ceetonsnydatrowmx anogos (OCULO/OJIELN)

‘cabsl l"’s Arad' 5-1 rmd’ “‘S (I)Eu Anrad' 5-1 @ nsens
Komnnekc
Eu(L),(Phen) 628 1024 976  0.64 582 0.29 0.45
Eu(LZ)s(Phen) 875 932 1073 0.82 931 0.47 0.57

Eu

C3F7 3 CeF1s
Eu(L')Phen Eu(L?Phen
ITO/ (I nm)/ N{B (35 nm) / CBP Eu-complex (10%) (30 nm)/
[eipouHo- ‘
GrOKMPYIOLLINIA H' z :
MaTtpuua

[ bIpOYHO-TPaHCNOPTHbIN

400 500 600 700 800

Wavelength, nm

o0 | —=—EuTTA),(Phen)

ONeKTPOHHO-TPAHCMOPTHbIN

—a—EU(NTA);[Fhen)
—b— EL{NTA),[Bath])
——Eu(L'};{Phen)

| —#—Eul’}(Phen)

G 8 10 12 14

CnekTpbl aMUCUNN (Agy.s 380 HM)

—— Eu(L"),(Phen)
Eu(L?),(Phen)

—— Eu(NTA),(Bath)

Eu(NTA),(Phen)

Eu4

Eu2

Eu1

500

(15 nm) / Alg5(30nm) LiF (1.2 nm) /Al (100 nm)

T T T T
550 600 650 700
A/nm

Ouarpamma pacnpegeneHust APKOCTH

Eu(L1)3(Phen)

50 100 150 200 250

Eu(NTA)3(Bath)

Eu (TTA)3(Phen)

tensity, a.

100 150 200

50

glo

100 150 200 250

50

cdyr



lNpakTnyeckoe npumeHeHne kKomnnekcoB P33

ﬂ,OI'II/IpOBaHHbIe NoJyfiIMMEepPHbIE MaTepuarbl AJiAd ONTUKU U AO3NMETPUNN

Komnnekcol [Eu(L!);Phen] n [Eu(L?);Phen] o6napalrT xopolueit paCTBOPMMOCTLIO B aKpunoBbix MoHomepax. Mocne nonumepusaumum obpasyrorcs
ONTUYECKM Npo3payHble NIOMUHECLIEHTHbIE NONMMepbI.

O6pasubl nonumepoB, gonupoBaHHble 0,05 % komnnekcoB npu AHeBHOM (A) n Y®-ocBeleHum (B)

CuHTEe3 nonnumepos

CHj;

noJiMMepu3anus N
-

COOCH;

CHs

COOCH;

nmoJiMMepu3sauus

COO

CsF7 3

—> DA

CHs

COOCH;

TIIMMA

( 9KCHepHUMEHTAIbHBIC TTOJTUMEPbI)

CHs

COOCH;

Npeo6paszoBaHue aHepruu B CU[

kpuctam InGaN - 370

Eu(L')Phen

L

lIOanOBa"HBH}'I TIOJTUMED

615 um

HM

\

N~ N ~N
Eu(L?)Phen

YBenu4yeHune BpeMeHUn XU3HN B MmatTpuule — noBbilleHue
KBaAHTOBOro Bbixoga JiloMMHeCLUeHUUn

CnekTp usny4yexuns CUJ ®doTou3nUecKre CBOHCTBA JTOMUPOBAHHHBIX
. OJIMMEPOB.
615
K K ,
| OMILJIEKC Ol:jeHTpalll/lﬂ tobslj MKC
o Macc.

g Kpucr. MIMMA NPA
5 4

| [Eu(L);Phen] 0.5 628 634 752

300 3.%0 48)0 4\;)0 5(;0 5%0 660 6;:0 760 7%0 0 05 725 702

N
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