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[ 8, 9 ].  4- -4 - -

 (5PPy), -

.

 5PPy,  0,01  10 . %, 

,

CaF2  10–3—10–4 -

 77—300 K -

 [ 10—12 ]. 

(Ln) (1—10) 10–7 /( 2)  (4—10) 10–6 /( 2)  (5PPy), 

300—3600 .

 850—900 K  Eu  380—390 K  5PPy. 

Ln/5PPy  1:5  1:100 / .

 77—300 K  0,3 K/ . -

 Specord 75 IR (Carl Zeiss Jena)  3600—800 –1,

-  —  Specord M40 (Carl Zeiss Jena) 

200—900 .  Origin 6.0. -

 ICP- ,

 1 %  5 10–2 .

.

 ( l = 2—50 ) -

 5PPy,  100—1000- -

 ( )  ( ) -  ( - )

 Ln/L  1/1  1/100 / -

-

 77—310 K.

 Eu/5PPy  95—273 K -

 CN  2135 –1 (I)  2100 –1 (II) -

 5PPy (2232 –1)

( . 1).  c

 100—130 –1 -

. 1.  Eu/5PPy (Ln/L =

= 1/100 / ) , K:

1 — 93; 2 — 143; 3 — 163; 4 — 183; 5 — 193; 6 — 203;

       7 — 213; 8 — 223; 9 — 243; 10 — 273; 11 — 293

. 2. - -

               Eu/5PPy (Ln/L = 1/100 / )



. . , . . , . . .816

- -

 [ 13 ]. /

(Ln/L) .  Eu/5PPy (1/100 / )  95 K

 I (2135 –1).

 163 K  II (2100 –1), -

 183—203 K 

 I  II. -

-

-

. -

 [ 10, 12 ]  Ln/L=1/2  I (  2135 –1)  Ln/L=1/1 -

 II (  2100 –1).

 [ 6 ], -

 5  [ 9 ], -

 Eu(5P y)2  Eu2(5P y)2. , -

 183—203 K -

, .

 — 4- -4 -

 80—273 K 

-

 (Eu/5PPy) ( . 2).  (

 5PPy) -

 390  420 . -

d- f-

[ 6, 13 ].  90  273 K -
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 420 , , ,
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.

- -

 B3LYP , -

 4f 7-  [ 14, 15 ],

, , -

f- . , f-

, -

.  [ 16 ] 

, -
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 4f 7- , f- -

- . -

,  [ 14, 15 ] -

—  (ECP53MWB, Q10, WB), 

10  — 5s25p66s2  (7s6p5d)/[5s4p3d], 

[ 14 ] . , N  H  6-31 G*

( d-  — 0,8), . -
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 1

, DFT-B3LYP(6-31G*)

C5H4N—C6H4—CN C2H5—C5H3N—C6H4—CN

r(C N), Å 1,164 1,164

r(C—CN), Å 1,433 1,433

r(CPy—CPh), Å 1,489 1,488

r(CPy—CEt), Å 1,511

r(C—N), Å 1,334; 1,347 1,332; 1,347

(N—C—C—C), . 14,0 11,3

(CN), –1 / , 2/( . . . Å2) 2346 (1,18) 2345 (1,38)

CN .

 PC-GAMESS [ 17 ].

. -

. ; ,

. -

 CN . 1.

-

. -

-

 (N—C—C—C), -

. , -

,  CN,  1 1.

 Eu2(C5H4N—C6H4—CN)2. -

Ci C2  1  3. 

 1 Ci.

C2  (  5,9 / ), -

.

, -

  ( . 3, , ). Ci

. 3.  Eu2(C5H4N—C6H4—CN)2:  — Ci,

 1,  — C2,  1,  — Ci,  3,  —

                                                            C2,  3



. . , . . , . . .818

 2

Eu2(C5H4N—C6H4—CN)2

i 2 i 2

r(C N), Å 1,171 1,171 1,171 1,170

r(C—CN), Å 1,416 1,415 1,415 1,418

r(CPy—CPh), Å 1,415 1,410 1,442 1,428

r(C—N), Å 1,345; 1,420 1,340; 1,419 1,350; 1,385 1,339; 1,395

(N—C—C—C), . 4,9 9,6 16,8 5,2

r(Eu—NPy), Å 2,696 2,747 2,596 2,815

r(Eu—CPh), Å* ( ) 2,800 2,781 2,817 2,899

r(Eu—CPy), Å* ( ) 2,841 2,842 3,274 2,888

r(Eu—Eu), Å 4,333 4,361 3,574 4,020

r(C—C), Å* ( — ) 4,956 4,627 5,123 4,212

(N—Eu—Eu—N), . 180 149,3 180 98,6

* .

 (N—C—C—C), .

, -

. C2

, -

,

 (N— u—Eu—N).  3 ( . . 3,

, ).  (  27,3—

40 / ), , -

.

. 2.

 ( , Ci) -

. -

,  CN-

.  62,6

 63,3 1.  ( -

 CN ) ,  20 ,

. -

, -

,  CN. -

-

, .

 4-  Eu2(C2H5—C5H3N—C6H4—CN)2. -

u—4- -4 -

 4- - -

. . 4.

 Eu2L2 (L = C2H5—C5H3N—C6H4—CN) -

 1  3 ,

 — Ci 2 ( . 5).

,  Eu2L2

1 Ci. -
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. 4.  Eu2(C2H5—C5H3N—C6H4—CN)2 ( )

                                                                Eu(C2H5—C5H3N—C6H4—CN)2 ( )

. 5.  Eu2(C2H5—C5H3N—C6H4—CN)2:  – Ci,

 1,  — C2,  1,  — Ci,  3,  —

                                                            C2,  3

 3

Eu2(C2H5—C5H3N—C6H4—CN)2

i 2 i 2

r(C N), Å 1,171 1,172 1,170 1,170

r(C—CN), Å 1,414 1,413 1,417 1,418

r(CPy—CPh), Å 1,419 1,414 1,433 1,434

r(CPy—CEt), Å 1,512 1,513 1,514 1,513

r(C—N), Å 1,353; 1,410 1,347; 1,412 1,351; 1,392 1,354; 1,394

(N—C—C—C), . 5,6 11,8 5,3 7,8

r(Eu—NPy), Å 2,658 2,696 2,751 2,747

r(Eu—CPh), Å* ( ) 2,784 2,765 2,857 2,862

r(Eu—CPy), Å* ( ) 2,818 2,825 2,816 2,798

r(Eu—Eu), Å 4,225 4,268 4,099 4,125

r(C—C), Å* ( — ) 4,985 4,868 5,027 4,788

(N—Eu—Eu—N), . 180 148,4 180 144,0

r(N…H), Å* 3,041 2,989 2,982 2,997

* .



. . , . . , . . .820

. 3. ,

,  N…H -

-

. C2 Ci ,

 ( 40 / ).

2 ,

 (N—Eu—Eu—N)  144—148 .

 (N—C—C—C) 

C2  (8—12 ),  (5—6 ).

, -

.

 ( , Ci)

,  CN-

.

 68,3  69,0 –1, -

 CN. -

 22 ,  4- . ,

, -

 N…H ( 3 Å).

 Eu(C2H5—C5H3N—C6H4—CN)2.

 4-  EuL2 -

 (Ci)  ( 1) ( . 6).

-

 3 1.

( . . 4, ), , -

. ,

 ( ),

. -

. 4. : -

 (N—C—C—C) -

 26—40 , ,

,  N...H. ,

, . ,

, ,

. 6.  Eu(C2H5—C5H3N—C6H4—CN)2:  — 1,

 3,  — Ci,  3,  — i,  1,  —

                                                                 C1,  1
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 4

Eu(C2H5—C5H3N—C6H4—CN)2

 / 

1 / i / *** i /

L L L = L

r(C N), Å 1,171 1,171 1,171 1,169

r(C—CN), Å 1,414 1,411 1,412 1,418

r(CPy—CPh), Å 1,447 1,464 1,453 1,454

r(CPy—CEt), Å 1,511 1,512 1,511 1,511

r(C—N), Å 1,349; 1,383 1,345;1,367 1,347; 1,375 1,344; 1,376

(N—C—C—C), . 27,0 40,3 34,1 26,0

r(Eu—NPy), Å 2,623 2,802 2,712 2,725

r(Eu—CPh), Å* ( ) 2,843 2,769 2,785 2,725

r(Eu—CPy), Å* ( ) 3,025 3,137 3,051 2,918

r(C—C), Å ( — ) 4,213** 4,034** 4,318**

r(N…H), Å* 2,787 2,847 2,782 2,835

    * .

  ** .

***  (Ci)

 ( 1) .

 EuL2 -

.  C—C, ,

— -

— . ,

- -

-

- .

1 , , , -

 3 — -

. , Ci

,

1. 1, -

 (

3 / ). -

 CN, , -

. -

 ( , 1)

 CN: 84 –1  74 –1.

.  5  10 ,

. Ci -

:  CN  (2263,2 

2265,2 –1),  —  — . -

 80 –1,

 20 .
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, - - -
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