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-(1,1,1- -5,5- -2,4- ) (III)

 2007   . . *, . . , . . , . .

. . . ,

 1  2006 .

-

( ) (III).  C24H30FeF9O6:

a = 9,2205(6), b = 9,6584(10), c = 17,3799(17) Å,  = 75,902(2),  = 80,517(3),  =

= 82,746(3) , -1, V = 1474,6(2) Å3, Z = 2. -

,  Fe , Fe—O  1,991 Å, —Fe—O  86,48 . -

- - .

.

: - (III), 

.

- (III) ,

, - -

.

: , ,

.  [ 1, 2 ] -

 [ 3, 4 ] - (III) .

, -

 [ 5—10 ]. -

- (III) . 1.

 1,1,1- -5,5- -2,4-  — -

 (Hptf),  CF3  C(CH3)3.

 [ 11 ].

, CHCl3 . , FeCl3 6H2O, NaOH . . . ,

Hptf 99%-  L100/160 .

( ) (III) (Fe( tf)3) -

,  [ 1, 4 ]. (III) -

 Hptf,  NaOH. -

. ,

, .
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- (III)

Fe(dbm)3Fe(aa)3

[ 5 ]

Fe(hfa)3

[ 6 ]

Fe(dpm)3

[ 7 ]  [ 8 ]  [ 9 ]

Fe(tfa)3

[ 10 ]

Fe(ptf)3

.

M - 353,2 677,0 605,7 725,6 515,1 641,3

T, K 453 328 437 534 530 388 326

Ecalc,

/

121,1 95,7 142,7 250,6 107,7 127,2

Hsubl,

/
125,4 0,6 104,1 1,3 120,6 0,8 141,6 3,9

Ssubl,

/  /K
226,9 1,5 257,4 4,1 221,3 2,0 175,0 7,9

T1—T2, K 353–458 303–326 388–436 455–530

T1/2, K 480 365 490 640 640 445 440

, D [18] 1,56 0,91 2,02 2,66 4,27 5,05

k, % 65,1 63,4 58,5 66,7 63,6 63,3

Vmol, Å
3 586,2 947,1 513,7 737,3

dcalc, / 3 1,92 1,061 1,67 1,44

Fe—O, Å 1,986–2,004 1,986–2,002 1,983–2,022 1,963–2,008 1,970–2,018 1,944–2,036 1,968–2,013

O—Fe—O,

.

86,7–87,3 86,4–87,6 85,2 85,5–87,2 85,7–87,1 86,4–88,2 86,22–86,64

Fe…Fe, Å 7,557–8,299 7,886–10,444 8,677–12,409 8,776–10,686 9,073–10,078 7,37–10,2 8,477–10,594

n 8 4 8 2 2 8 8

. Fe(aa)3 —  Fe(III), Fe(tfa)3 —  Fe(III),

Fe(hfa)3 —  Fe(III), Fe(ptf)3 —  Fe(III), Fe(dpm)3 —

 Fe(III), Fe(dbm)3 —  Fe(III).

Ecalc — - - ; Hsubl — ;

Ssubl — ; T1—T2 — Hsubl Ssubl; T1/2 —

 ( );  — ; k —

,  PLATON (www.cryst.chem.uu.nl/platon); n — 

.

,  CHCl3 (  80 %).  Fe( tf)3

 = 53—54  ( ).

.  %

( / )  C24H30FeF9O6: C 45,2/45,0; H 5,1/4,7; F 26,1/26,7.

Fe( tf)3  120 

. . 1 -

(III),  Q-

1500-D ( , )

 5 ./ . . 1, -

-

(III)

(III).

. 1. - (III):

1 — Fe(hfa)3, 2 — Fe(ptf)3, 3 — Fe(tfa)3, 4 — Fe(aa)3,

                             5 — Fe(dpm)3, 6 — Fe(dbm)3
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 2

Fe(ptf)3

C24H30F9FeO6

641,33

, K 243(2)

, Å 0,71073

. P-1

:

a, b, c, Å 9,2205(6), 9,6584(10), 17,3799(17)

. 75,902(2), 80,517(3), 82,746(3)

V, Å3 1474,6(2)

Z 2

 ( ), / 3 1,444

, –1 0,603

F(000) 658

, . 2,40—26,37

10972

5763 [R(int) = 0,0420]

 (  = 25,00 ), % 96,2

F 2

 /  / 5763 / 0 / 455

GOOF F 2 0,885

R-  [I  2 (I )] R1 = 0,0470, wR2 = 0,0977

R-  ( ) R1 = 0,1141, wR2 = 0,1123

 (min/max), e, Å–3 0,244 / –0,201

 3

 d (Å)  ( .) Fe(ptf)3

d d

Fe(1)—O(21) 1,968(2) C(32)—C(33) 1,354(4) O(21)—Fe(1)—O(22) 86,57(8)

Fe(1)—O(11) 1,978(2) C(33)—C(34) 1,409(4) O(31)—Fe(1)—O(32) 86,22(8)

Fe(1)—O(31) 1,981(2) C(34)—C(35) 1,522(4) O(11)—Fe(1)—O(12) 86,64(8)

Fe(1)—O(22) 1,9950(19) C(15A)—C(15) 1,534(4) C(12)—O(11)—Fe(1) 125,91(19)

Fe(1)—O(32) 2,013(2) C(15B)—C(15) 1,540(4) C(14)—O(12)—Fe(1) 130,77(19)

Fe(1)—O(12) 2,013(2) C(15C)—C(15) 1,529(4) C(22)—O(21)—Fe(1) 125,1(2)

O(11)—C(12) 1,274(3) C(25A)—C(25) 1,545(5) C(24)—O(22)—Fe(1) 129,4(2)

O(12)—C(14) 1,257(3) C(25B)—C(25) 1,535(5) C(32)—O(31)—Fe(1) 124,6(2)

O(21)—C(22) 1,273(3) C(25C)—C(25) 1,495(5) C(34)—O(32)—Fe(1) 129,2(2)

O(22)—C(24) 1,267(3) C(35A)—C(35) 1,527(5) O(11)—C(12)—C(13) 128,6(3)

O(31)—C(32) 1,276(4) C(35B)—C(35) 1,519(4) C(12)—C(13)—C(14) 123,2(3)

O(32)—C(34) 1,253(3) C(35C)—C(35) 1,511(5) O(12)—C(14)—C(13) 121,8(3)

C(11)—C(12) 1,519(4) F(11A)—C(11) 1,307(7) O(21)—C(22)—C(23) 128,0(3)

C(12)—C(13) 1,359(4) F(11B)—C(11) 1,292(8) C(22)—C(23)—C(24) 123,7(3)

C(13)—C(14) 1,413(4) F(11C)—C(11) 1,290(7) O(22)—C(24)—C(23) 121,0(3)

C(14)—C(15) 1,528(4) F(21A)—C(21) 1,280(8) O(31)—C(32)—C(33) 128,7(3)

C(21)—C(22) 1,525(4) F(21B)—C(21) 1,305(10) C(32)—C(33)—C(34) 122,8(3)

C(22)—C(23) 1,357(4) F(21C)—C(21) 1,298(8) O(32)—C(34)—C(33) 122,1(3)

C(23)—C(24) 1,402(4) F(31A)—C(31) 1,325(16)

C(24)—C(25) 1,523(4) F(31B)—C(31) 1,315(13)

C(31)—C(32) 1,528(5)
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Fe( tf)3 -3M (CuK - , Ni- ,  2

 5  40 , ).

, .

-

. -

. -

 –30 C -

 Bruker-Nonius X8-Apex, -

 (MoK - , ).

. 2. 

-  ( ) ,

.  CF3-

.

. 3.  SHELXTL [ 12 ]. 

.

 Fe(ptf)3 , -

-  (fa ial- omplex), 

. 2. ,  Fe(ptf)3,  [ 13 ], 

5,05 D.  (4,27 D [ 13 ] ) -

(III), -  [ 10 ]. -

 ( . . 1).

- (III)

, - . -

 Fe—O  1,968—2,013 Å,  Fe—O

 0,03 Å ,  But- . -

—Fe—O  86,48 .

- (III), -

. 1. -

 ptf- : Cu(ptf)2 [ 14, 15 ], Pd(ptf)2 [ 11 ], Pb(ptf)2

[ 16 ],  Liptf  [ 17 ]    Hf(ptf)4  [ 18 ].  — —  1,253(3)—

1,276(4)  1,354(4)—1,528(4) Å -

, — -

 0,015 Å ,

—  0,051 Å , -

-Bu- .

...O — 14,4(1), 20,1(1)  20,7(1) .

— M —F

 1,524(4)

 1,30(1) Å.

-

. 3. 

 Fe…Fe 

 8,477—10,598 Å, -

 = 8.  -

. 2.  Fe(ptf)3
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. 3. a

 F…F, F… , F…H 

2,78(1), 3,20(1), 2,42(1) Å .

-

-

 [ 19 ]. -

-

.

.

-

: (0 1 0), (101)  (002). -

: ak = –b, bk = a, ck =

= –a/2+c/2.

: ak = 9,66, bk = 9,22, ck = 9,14 Å,

k = 110,4, k = 99,7, k = 97,3 . -

-

ak = 9,3(2), k = 102(6) ,

, - .

, - - -

- . -

 [ 20 ]. -

,  1,15 / , -

 3,94 Å.

6
, , , , ,

2 1 1

1/ 2 / exp( ) ,
N n n

i j i j i j i j i j
k i j

U A R B R

k — ; N — ; i — 

; j — k- ; n — ;

Ri,j — i j ; Ai,j, Bi,j, i,j — - .

- -

. 1.  Fe(hfa)3, Fe(tfa)3  Fe(aa)3 -

,  Fe(ptf)3, Fe(dpm)3  Fe(dbm)3, -

, .

:

Fe(hfa)3  Fe(tfa)3  Fe(aa)3  Fe(ptf)3  Fe(dpm)3  Fe(dbm)3

                                    95,7       107,7        121,1       127,2        142,7          250,6

-

 (T1/2, ):

Fe(hfa)3  Fe(ptf)3  Fe(tfa)3  Fe(aa)3  Fe(dpm)3  Fe(dbm)3

                                   365           440          445          480            490             640

.

(III)

. ,

- (III).

- - . - -
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- (III) 

.

 Fe(ptf)3 -
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