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-

(III)  (2,2,6,6- -3,5-  = Htmhd) 

[Tb(tmdh)3]2 (1)  (Bipy) — Tb(tmdh)3 Bipy 

(2)  (Phen) — Tb(tmdh)3 Phen (3).  [Tb(tmdh)3]2 (1)

: . . P21/n, a = 12,2238(2), b = 27,6369(5),  = 21,8740(4) Å,

 = 105,146(1) , V = 7133,0(2) Å3, Z = 4;  Tb(tmdh)3 Bipy (2)  Tb(tmdh)3 Phen 

(3) : (2) — 

. . 1,P a = 11,0554(6), b = 12,2761(7),  = 17,7096(8) Å,  = 77,457(2),  = 85,557(2), 

 = 69,659(2) , V = 2199,8(2) Å3, Z = 2; (3) — . . 1,P a = 10,8814(3), b = 12,2852(4), 

 = 18,3590(6) Å,  = 80,463(1),  = 87,587(1),  = 68,640(1) , V = 2253,6(1) Å3, Z = 2. 

,  [Tb2(tmhd)6] (1),

Tb(tmdh)3 Bipy (2)  Tb(tmdh)3 Phen (3). 

— .

: , , ,

, , .

-

 OLED-

-

 [ 1—3 ]. -

, -

,  — 

, . .  [ 4 ]. 

- , -

.

-

 [ 5 ].  

Eu(III)  Tb(III) -

. -

. -  (2,2,6,6- -

-3,5-  = Htmhd) -

. -
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. -

 [Pr(tmhd)3]2 [ 6 ], [Gd(tmhd)3]2

[ 7 ], Er(tmhd)3 [ 8, 9 ]  Lu(tmhd)3 [ 10 ]. 

-

[Tb(tmhd)3]2 (1)  Tb(tmhd)3

Bipy (2), Tb(tmhd)3 Phen (3).

 Bipy  Phen, -

.

 [Tb(tmhd)3]2 (1). -  Tb4O7 7,48  (0,0025 )

, ,  HCl 

.  100  7,4  (0,04 , -

) Htmhd,  10 .  NaOH ( )

 7.  200  H2O. .

120 C. , . -

 Tb(tmhd)3  (T = 

= 250 C,  = 1 10–2 ).  85 %.  Tb(tmhd)3,

,  182—183 C,  177—180 C [ 11 ].  

 Tb(tmhd)3 Bipy (2)  Tb(tmhd)3 Phen (3)  [ 12, 13 ].

 0,035  (0,00005 ) Tb(tmhd)3  (0,00005 )  (Bipy 

 Phen)  10 .

, T 2 199—200 C, 3 254—255 C. A

 Carlo-Erba 1106 (Italy). . 1. 

.  [Tb(tmdh)3]2 (1),

Tb(tmdh)3 Bipy (2)  Tb(tmdh)3 Phen (3)

150 K  Bruker Nonius X8 Apex  4 K CCD- -

 [ 14 ].  ( MoK ,

). -

. 2, 1—3 . 3.

, -

 (SADABS) [ 12 ]. 

F2 -

 SHELX97 [ 14 ]. -

. 1—3 -

 (CCDC 755629, 755630, 755631). 

.

 TG 209 F1 Iris®  NETZSCH.  20 , Al2O3- , -

,  70 / ,  10 ./ . -

 Proteus Analysis [ 15 ]. 

 [Tb(tmhd)3]2 (1), Tb(tmhd)3 Bipy (2), Tb(tmhd)3 Phen (3). 

 [Tb(tmhd)3]2 (1)

[Pr(tmhd)3]2 [ 6 ]  [Gd(tmhd)3]2 [ 7 ]. 1

 1

1—3

(Bipy = , Phen = 1,10- )

/ , % 

C H N 

1 Tb(tmhd)3 55,8/55,92 8,1/8,11 — 

2 Tb(tmhd)3 Bipy 59,4/59,71 7,4/7,57 3,2/3,24 

3 Tb(tmhd)3 Phen 59,9/60,8 7,2/7,37 3,1/3,15 
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 2  

1—3

1 2 3 

 C66H114O12Tb2 C43H65N2O6Tb C45H65N2O6Tb

  1417,41 864,89 888,91 

, K 150(2)  150(2)  150(2)  

, Å 0,71073  0,71073  0,71073  

P21/n 1P 1P

-    

a, Å 12,2238(2)  11,0554(6) 10,8814(3) 

b, Å 27,6369(5)  12,2761(7) 12,2852(4) 

c, Å 21,8740(4)  17,7096(8) 18,3590(6) 

, .  77,457(2) 80,463(1) 

, . 105,146(1) 85,557(2) 87,587(1) 

, .  69,659(2) 68,640(1) 

, Å3 7133,0(2)  2199,8(2) 2253,6(1)  

Z 4 2 2 

d , /c 3 1,320  1,306  1,310  

, –1 2,020  1,652  1,614  

F(000) 2944 900 924 

, .

2,27—26,38 2,17—26,37 2,32—26,37 

50241 18921 19295 

14590 [Rint = 0,0283] 8909 [Rint = 0,0425] 9060 [Rint = 0,0311] 

, % 

99,9  99,1 98,1  

F 2 F 2 F 2

G F F 2 1,048 0,762 1,110 

R-  [I > 2 (I )] R1 = 0,0350, wR2 = 0,0902 R1 = 0,0359, wR2 = 0,0898 R1 = 0,0391, wR2 = 0,1090

R-  ( ) R1 = 0,0462, wR2 = 0,0944 R1 = 0,0492, wR2 = 0,1005 R1 = 0,0483, wR2 = 0,1121

 755629 755630 755631 

 [Tb2(tmhd)6] ( . 1, ).  tmhd-

 Tb(III) ,  — - ,

. . . -

 7 

.

(O(4)…O(7)) ( . . 1, ).  3,931 Å.

Tb—O (Tb(1)—O(4) 2,439(3), Tb(1)—O(7) 2,382(3), Tb(2)—O(4) 2,379(3)  Tb(2)—O(7) 2,440(3) Å)

tmdh- ,

 (Tb(1)—O 2,285(3)—2,322(3) Å, OTb(1)O

70,0(1)—120,3(1)  123,5(1)—158,2(1) , Tb(2)—O 2,272(3)—2,331(3) Å, OTb(2)O 70,0(1)— 
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 3  

 d (Å) [Tb(tmdh)3]2 (1), Tb(tmdh)3 Bipy (2)  Tb(tmdh)3 Phen (3)

d d d d

1 2 3 

Tb(1)—O(2)  2,285(3) Tb(2)—O(9)  2,272(3) Tb—O(1) 2,315(3) Tb—O(1)  2,312(3) 

Tb(1)—O(5)  2,286(2) Tb(2)—O(12) 2,278(3) Tb—O(2) 2,315(3) Tb—O(2)  2,325(3) 

Tb(1)—O(1)  2,299(3) Tb(2)—O(10) 2,283(3) Tb—O(3) 2,359(3) Tb—O(3)  2,287(3) 

Tb(1)—O(6)  2,320(3) Tb(2)—O(8)  2,323(3) Tb—O(4) 2,352(3) Tb—O(4)  2,336(3) 

Tb(1)—O(3)  2,322(3) Tb(2)—O(11) 2,331(3) Tb—O(6) 2,290(3) Tb—O(5)  2,365(3) 

Tb(1)—O(7)  2,382(3) Tb(2)—O(4)  2,379(3) Tb—O(5) 2,353(3) Tb—O(6)  2,340(3) 

Tb(1)—O(4)  2,439(3) Tb(2)—O(7)  2,440(3) Tb—N(2) 2,607(3) Tb—N(1)  2,604(4) 

    Tb—N(1) 2,608(3) Tb—N(2)  2,598(4) 

. 1.  [Tb(tmdh)3]2

(1) -

 (50 %) 

( ) — ;

Tb  (1) — ; -

 (1)

                        (100) — 
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. 2.  Tb(tmhd)3 Bipy (2)

(50 %) ( ) — ;  Tb(III)  (2) — ;

                                            (2)  (100) — 

119,8(1)  121,1(1)—156,7(1) ) ( . . 3).  Tb(1)O(4)Tb(2)O(7) -

— ,

[Ln(tmhd)3]2.  tmhd- : O—C 1,238(5)—1,326(5), (sp2)—

(sp2) 1,368(6)—1,431(6), (sp2)— (sp3) 1,530(5)—1,564(7), (sp3)— (sp3) 1,484(9)—1,554(8) Å.

, —  tmhd-  (O(4)—C(18) 1,322(5) 

 O(7)—C(34) 1,326(5) Å) ,  O—C  tmdh-

( —  1,238(5)—1,285(5) Å).  tmhd-  Tb(III) -

 TbO2C3 ( -

 0,09 Å). -

: Tb(1)O(1)O(2)C(1)C(6)C(7)  Tb(1)O(3)O(4)C(12)C(17)C(18) 

69,2, Tb(1)O(1)O(2)C(1)C(6)C(7)  Tb(1)O(5)O(6)C(23)C(28)C(29) 81,9, 

Tb(1)O(3)O(4)C(12)C(17)C(18)  Tb(1)O(5)O(6)C(23)C(28)C(29) 100,2, 

Tb(2)O(7)O(8)C(34)C(39)C(40)  Tb(2)O(9)O(10)C(45)C(50)C(51) 110,6, 

Tb(2)O(7)O(8)C(34)C(39)C(40)  Tb(2)O(11)O(12)C(56)C(61)C(62) 100,4, 

Tb(2)O(9)O(10)C(45)C(50)C(51)  Tb(2)O(11)O(12)C(56)C(61)C(62) 103,0 .

1  (100) . 1, .

 Tb(tmhh)3 Bipy (2)

Gd(tmhd)3 Bipy [ 13 ]  Nd(tmhd)3 Bipy [ 16 ]. 2 ,

 Tb(tmhd)3 Bipy ( . 2, ).

 (tmhd)-  (Tb—O 2,290(3)—2,359(3) Å, OTbO 71,9(1)—

120,9(1)  135,6(1)—152,0(1) )  Bipy (Tb—N 2,607(3), 

2,608(3) Å, N(1)TbN(2) 61,6(1), NTbO 70,0(1)—111,3(1)  129,5(1)—148,1(1) ) ( . . 3) 

 ( . . 2, ).

 Tb(III)  tmhd- ,  — 

 tmhd-  Bipy. 

,  0,3 . -
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. 3.  Tb(tmdh)3 Phen (3)

(50 %) ( ) — ;  Tb(III)  (3) — ;

                                            (3)  (100) — 

 2,671—3,259 Å,

85,1—93,0 .  tmdh-

, : —  1,264(5)—1,274(5), (sp2)—

(sp2) 1,389(6)—1,413(6), (sp2)— (sp3) 1,539(5)—1,552(5), (sp3)— (sp3) 1,494(7)—1,538(6) Å.

 tmdh- -

 TbO2C3.  tmdh-  (O(1),O(2),C(11)—C(13)) (I)  (O(5),O(6),C(33)—C(35)) (II) -

 (

0,03 Å),  tmhd-  — ( (3), (4), (22)— (24)) (III) :

Tb  tmhd-  0,92 Å. (3)… (4)  

 29,0 . : I/II — 113,5, 

I/III — 15,9  II/III — 124,8 .

 Bipy  N—C : N(1)—C(1) (1,337(5) Å)  N(2)—C(10) 

(1,335(5) Å) ,  N(1)—C(5) (1,358(5) Å)  N(2)—C(6) (1,343(5) Å),

—  1,375(6)—1,396(6) Å,  1,484(5) Å.

 Gd(tmhd)3 Bipy [ 15 ]. -

 Bipy ,

 0,006 Å,  8,5 . -

 Bipy  TbN2C2 (

 0,05 Å). ,

 Tb(tmhd)3 Bipy (2)

 Bipy-  ( . . 2, ).

3,773 Å. ,  Bipy- - - -

,  Gd(tmhd)3 Bipy [ 13 ].  

 Tb(tmhd)3 Phen (3)  La(tmhd)3

Phen [ 18 ]. 3

Tb(tmhd)3 Phen ( . 3, ).

(tmhd)-  (Tb—O 2,287(3)—2,365(3) Å, OTbO 72,1(1)—121,5(1)  136,7(1)—151,2(1) )
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 Phen (Tb—N 2,598(4), 2,604(4) Å, N(1)TbN(2)

62,8(1), NTbO 69,1(1)—111,9(1)  130,3(1)—148,3(1) ) ( . . 3) 

 ( . . 3, ).  Tb(III) 

 tmhd- ,  — 

tmdh-  Phen. -

,  0,8 .

2,709—3,235 Å,  86,3—92,7 . -

 tmhd-  ( . . 3), 

: —  1,264(6)—1,281(5), (sp2)— (sp2) 1,388(7)—

1,404(7), (sp2)— (sp3) 1,527(7)—1,553(7) (sp3)— (sp3) 1,487(9)—1,546(7) Å.

Phen  N—C : N(1)—C(1) (1,317(6) Å)  N(2)—C(10) (1,325(6) Å)

,  N(1)—C(12) (1,347(6) Å)  N(2)—C(11) (1,367(6) Å), — -

 1,339(8)—1,434(7) Å.  La(tmhd)3

Phen [ 17 ] -  [ 18 ].  Phen 3 -

,  0,01 Å. -

 N(1)C(1)—C(4)C(12)  N(2)C(7)—C(11) -

 0,09  2,3 .

 (tmhd)- -

 TbO2C3,  (O(1),O(2),C(13)—C(15) (I)  

 O(3),O(4),C(24)—C(26) (II)),  (  Tb 

(5) (6) (35)— (37) (III)  0,85 Å). (5)… (6)  26,6 .

,  (2 3)  ( (3)… (4)

(5)… (6) ) , -

 N—N, . -

: I/II 101,4, I/III 22,0  II/III 117,2 . -

 Phen  TbN2C2,  Tb 

0,52 Å.  Tb(tmhd)3 Phen (3)

 Phen-  ( . . 3, ). -

 3,486 Å. ,  Phen- -

- - ,  La(tmhd)3 Phen [ 17 ], -

, 2. , -

, -

,  III … -

 N…N, 2 3.

 [Tb(tmhd)3]2 (1), Tb(tmhd)3 Bipy (2)  Tb(tmhd)3

Phen (3).  [Tb(tmhd)3]2 -

 ( . 4).  (150 C)  [ 19 ] -

. .

,

 ( . . 4). ,

3 -

.

, -

.

.

, - -

. ,

, , -

.
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 [Tb(tmhd)3]2  Tb(tmhd)3 Bipy  Tb(tmhd)3 Phen -

-

.

Ln(tmhd)3 X (Ln = La, Pr, Nd, Gd, Tb;  X = Bipy, Phen)  Ln—

O, . ,  Bipy-

Phen-  Tb(tmhd)3

, -

. ,

.
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