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Cu6(gfa)4(dpm)4(OH)4 — C64H84Cu6F24O20: a = 28,2364(7), b = 12,8072(3), c = 24,7199(7) Å,

 = 115,900(1) , V = 8041,5(4) Å3, C2/m, Z = 4, d  = 1,661 / 3.
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 1

(Å2) Cu6(gfa)4(dpm)4(OH)4

x/a y/b z/c Ueq x/a y/b z/c Ueq

Cu(1) 0,0000 0,31480(4) 0,2500 0,02138(13) C(13) 0,16700(12) 0,3280(3) 0,33750(14) 0,0273(8)

Cu(2) 0,0000 –0,05341(4) 0,2500 0,02253(13) C(14) 0,04986(14) 0,5729(3) 0,37947(18) 0,0423(10)

Cu(3) 0,070749(13) 0,11951(3) 0,350950(16) 0,02016(10) C(20) 0,05170(12) –0,1727(3) 0,16684(14) 0,0294(8)

Cu(4) 0,065308(13) 0,14528(3) 0,210587(16) 0,02031(10) C(21) 0,06923(13) –0,2044(3) 0,22646(16) 0,0314(8)

F(13A) 0,17600(7) 0,32270(16) 0,28889(8) 0,0367(5) C(22) 0,01502(12) –0,0935(3) 0,14137(15) 0,0287(8)

F(13B) 0,17574(7) 0,23270(15) 0,36199(9) 0,0390(5) C(23) 0,10690(17) –0,2973(3) 0,24739(17) 0,0466(10)

F(13C) 0,20379(6) 0,39065(16) 0,37677(9) 0,0401(5) C(24) 0,00200(13) –0,0597(3) 0,07774(17) 0,0363(9)

F(14A) 0,04274(11) 0,65824(17) 0,34634(12) 0,0675(8) C(30) 0,16230(11) 0,0916(2) 0,48414(13) 0,0271(8)

F(14B) 0,01022(9) 0,5680(2) 0,39458(11) 0,0662(7) C(31) 0,15876(11) 0,0171(2) 0,44181(14) 0,0239(7)

F(14C) 0,09357(9) 0,58825(18) 0,43031(11) 0,0578(7) C(32) 0,12988(11) 0,1791(2) 0,47325(13) 0,0218(7)

F(23A) 0,14247(10) –0,2862(2) 0,30357(11) 0,0789(9) C(33) 0,19200(12) –0,0826(3) 0,45802(14) 0,0295(8)

F(23B) 0,08074(10) –0,38583(17) 0,24419(11) 0,0640(7) C(33A) 0,21885(13) –0,0932(3) 0,41686(17) 0,0392(9)

F(23C) 0,13300(9) –0,31278(18) 0,21415(11) 0,0615(7) C(33B) 0,23354(17) –0,0841(3) 0,52350(16) 0,0652(15)

F(24A) 0,02041(15) 0,0338(2) 0,07789(12) 0,1148(14) C(33C) 0,15348(15) –0,1739(3) 0,44626(19) 0,0467(10)

F(24B) 0,02121(11) –0,1197(2) 0,04951(10) 0,0834(10) C(34) 0,14005(12) 0,2590(3) 0,52304(13) 0,0264(7)

F(24C) –0,04799(9) –0,0537(3) 0,04434(11) 0,0939(11) C(34A) 0,18449(14) 0,3311(3) 0,52505(16) 0,0427(10)

O(1) 0,00584(7) 0,20165(16) 0,31575(9) 0,0207(5) C(34B) 0,15651(13) 0,2072(3) 0,58414(14) 0,0336(8)

O(2) 0,06036(7) 0,05945(15) 0,27332(8) 0,0211(5) C(34C) 0,09043(13) 0,3241(3) 0,50825(15) 0,0377(9)

O(11) 0,07716(7) 0,30491(16) 0,28184(9) 0,0260(5) C(40) 0,15488(12) 0,1852(2) 0,16659(14) 0,0254(7)

O(12) 0,00964(8) 0,43424(18) 0,31291(12) 0,0413(7) C(41) 0,16322(11) 0,1047(2) 0,20745(14) 0,0243(7)

O(21) 0,05672(11) –0,16852(19) 0,26512(11) 0,0462(7) C(42) 0,11096(11) 0,2515(2) 0,14405(13) 0,0227(7)

O(22) –0,00912(8) –0,04211(18) 0,16498(10) 0,0323(6) C(43) 0,21507(11) 0,0439(3) 0,23470(14) 0,0281(8)

O(31) 0,12665(7) 0,02276(16) 0,38572(9) 0,0243(5) C(43A) 0,24741(12) 0,0907(3) 0,29766(15) 0,0374(9)

O(32) 0,09146(7) 0,19995(16) 0,42222(9) 0,0244(5) C(43B) 0,24651(13) 0,0536(3) 0,19763(17) 0,0424(10)

O(41) 0,13058(8) 0,07888(17) 0,22861(9) 0,0256(5) C(43C) 0,20398(13) –0,0712(3) 0,24067(16) 0,0373(9)

O(42) 0,07084(7) 0,23967(16) 0,15481(9) 0,0238(5) C(44) 0,10860(12) 0,3484(3) 0,10648(14) 0,0278(8)

C(10) 0,10303(12) 0,4451(2) 0,35231(14) 0,0252(7) C(44A) 0,11021(13) 0,4425(3) 0,14553(16) 0,0372(9)

C(11) 0,11099(11) 0,3625(2) 0,32192(13) 0,0219(7) C(44B) 0,15325(12) 0,3554(3) 0,08809(15) 0,0331(8)

C(12) 0,05258(12) 0,4763(2) 0,34493(15) 0,0288(8) C(44C) 0,05559(13) 0,3482(3) 0,04999(15) 0,0459(11)

 2

 d, Å , . Cu6(gfa)4(dpm)4(OH)4

d d

1 2 3 4 5 6 7 8

Cu(1)—O(11) 1,9708(19) O(11)—Cu(1)—O(12) 89,31(8) C(10)—C(12) 1,413(4) Cu(4)—O(2)—Cu(3) 121,48(10)

Cu(1)—O(12) 2,112(3) O(11)—Cu(1)—O(1) 87,01(8) C(11)—C(13) 1,521(4) Cu(4)—O(2)—Cu(2) 119,78(9)

Cu(1)—O(1) 2,129(2) O(12)—Cu(1)—O(1) 89,36(9) C(12)—C(14) 1,524(5) Cu(3)—O(2)—Cu(2) 107,00(9)

Cu(2)—O(22) 2,008(2) O(1)#1—Cu(1)—O(1) 94,23(11) C(20)—C(22) 1,388(5) C(11)—O(11)—Cu(1) 126,7(2)

Cu(2)—O(21) 2,087(3) O(22)—Cu(2)—O(21) 88,62(9) C(20)—C(21) 1,395(5) C(12)—O(12)—Cu(1) 124,0(2)

Cu(2)—O(2) 2,114(2) O(22)—Cu(2)—O(2) 87,46(8) C(21)—C(23) 1,529(5) C(21)—O(21)—Cu(2) 125,2(2)

Cu(3)—O(31) 1,8922(19) O(21)—Cu(2)—O(2) 88,28(9) C(22)—C(24) 1,514(5) C(22)—O(22)—Cu(2) 126,8(2)

Cu(3)—O(32) 1,899(2) O(2)—Cu(2)—O(2)#1 93,71(11) C(30)—C(31) 1,386(4) C(31)—O(31)—Cu(3) 125,61(19)

Cu(3)—O(1) 1,9569(18) O(31)—Cu(3)—O(32) 94,36(8) C(30)—C(32) 1,397(4) C(32)—O(32)—Cu(3) 125,79(19)

Cu(3)—O(2) 1,9669(19) O(31)—Cu(3)—O(1) 170,90(9) C(31)—C(33) 1,531(4) C(41)—O(41)—Cu(4) 125,8(2)

Cu(4)—O(42) 1,891(2) O(32)—Cu(3)—O(1) 88,28(8) C(32)—C(34) 1,529(4) C(42)—O(42)—Cu(4) 126,10(19)

Cu(4)—O(41) 1,898(2) O(31)—Cu(3)—O(2) 85,78(8) C(40)—C(41) 1,390(4) C(11)—C(10)—C(12) 123,0(3)

Cu(4)—O(2) 1,955(2) O(32)—Cu(3)—O(2) 166,28(9) C(40)—C(42) 1,402(4) O(11)—C(11)—C(10) 128,9(3)

Cu(4)—O(1)#1 1,9592(18) O(1)—Cu(3)—O(2) 93,71(8) C(41)—C(43) 1,530(4) O(12)—C(12)—C(10) 127,4(3)

O(11)—C(11) 1,270(3) O(42)—Cu(4)—O(41) 94,39(9) C(42)—C(44) 1,534(4) C(22)—C(20)—C(21) 122,8(3)
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.  2

1 2 3 4 5 6 7 8

O(12)—C(12) 1,244(4) O(42)—Cu(4)—O(2) 174,40(9) O(21)—C(21)—C(20) 128,1(3)

O(21)—C(21) 1,243(4) O(41)—Cu(4)—O(2) 87,73(9) O(22)—C(22)—C(20) 128,3(3)

O(22)—C(22) 1,260(4) O(42)—Cu(4)—O(1)#1 85,50(8) C(31)—C(30)—C(32) 125,5(3)

O(31)—C(31) 1,285(3) O(41)—Cu(4)—O(1)#1 173,17(9) O(31)—C(31)—C(30) 124,1(3)

O(32)—C(32) 1,282(3) O(2)—Cu(4)—O(1)#1 93,01(8) O(32)—C(32)—C(30) 124,0(3)

O(41)—C(41) 1,286(4) Cu(3)—O(1)—Cu(4)#1 125,10(11) C(41)—C(40)—C(42) 125,3(3)

O(42)—C(42) 1,281(4) Cu(3)—O(1)—Cu(1) 116,78(9) O(41)—C(41)—C(40) 124,2(3)

C(10)—C(11) 1,371(4) Cu(4)#1—O(1)—Cu(1) 105,71(8) O(42)—C(42)—C(40) 123,7(3)

. , : #1

–x, y, –z+1/2.

. 1.  Cu6(gfa)4(dpm)4(OH)4 — ;

                   : 1 — Cu(gfa)2, 2 — Cu(dpm)2, 3 — Cu6(gfa)4(dpm)4(OH)4 — 

. 2. -

                           Cu6(gfa)4(dpm)4(OH)4

. 1. -

 Cu6(gfa)4(dpm)4(OH)4 15 % 

.

 SCIMITAR

FTS2000  KBr. . 2 -

- .

. ,

 gfa, dpm -

3- -  — [Cu6(gfa)4(dpm)4(OH)4]. 

, V/Z = 2010,6 Å3. -

 ( . 3)  Cu…Cu 

3,261—3,521 ( . 3,407) Å. .  Cu, -

 Cu6, ,

 gfa- -

-  ( . 4).  Cu—Ogfa  1,971—2,112 ( . 2,044) Å, -

 Cu—OOH 2,122 Å,  = 0,078 Å.

 O—Cu—O  90  180  8,3 , -

  89 .   Cu(gfa)2  [ 4 ]  u—O
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. 3.  Cu6(gfa)4(dpm)4(OH)4.

                                                                       .
: O(1) — ; O(2) — 

. 4.  Cu6(gfa)4(dpm)4(OH)4 — 

                     Cu(1)  Cu(2). 

( )  1,88—1,93 Å, -

—Cu—O 86,5  93,7 .

 Cu6-  Cu, -

, ,  dpm-

-  ( . 5).  Cu—Odpm  Cu—OOH  1,891—

1,899  1,955—1,967 Å,  1,895  1,960 ,  = 0,065. -

 O—Cu—O  90  180  13,7 . -

.

3- - -

, .

. 3.  Cu—OOH : -

 — 2,129  2,114 Å,  — 1,955—1,967 Å. -

 3300—3600 –1, - ,  5 .

-

  Cu(gfa)2  [ 4 ]   Cu(dpm)2 [ 5 ].  gfa-
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. 5.  Cu6(gfa)4(dpm)4(OH)4 — 

                 Cu(1)  Cu(2). 

. 6.

Cu6(gfa)4(dpm)4(OH)4.  C, F  H -

.

              

 C—O, C—C , C—C  CM —F -

 1,254, 1,392, 1,522 

1,324 Å;

...  — 5,6

Cu(1)  1,6 u(2).

Cu(gfa)2  — 1,6 

2,9 .  dpm-

C—O, C—C , C—C  1,284,

1,394, 1,531 Å .

-

-

 [ 6 ]. 

( . 6), , ,

. -

 — hkl, ,

Z = 4. 

 (2 0 0), (–1 1 1)  (0 0 –2). -

: a  = – a/2 – b/2, b  = – b, c  = – b/2 + c/2. -

: a  = 15,74, b  = 13,07, c  = 14,27 Å,  = 62,75,  = 56,14,  = 65,48 , . . -

. , -

, a c . 6. -

 60  — -

a  14,4 Å  61,5 .

. , -

, , -

 Cu(dpm-gfa) ( . [ 1 ] ), 

Cu6(gfa)4(dpm)4(OH)4 . -

. -
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 Cu(dpm)2, Cu(gfa)2

Cu(OH)2.  1 ,

. . -

- .  90 %. 

, , , , -

 ( , , , )

. ,  155—160 -

. -

 ( - 1, CuK - ),

.

 [ 1 ] , -

-  Cu(II) ( , .) -

. -

. 1, , -

.  ( . . ,

 gfa  dpm), -

 Cu(gfa)2  Cu(dpm)2 ( . . 1, ).

 ( . . 1, ) ,

 Cu6(gfa)4(dpm)4(OH)4

: Cu(gfa)2 (  165 ), Cu(gfa)(dpm) (

185 )  Cu(dpm)2 (  205 ).  Cu(dpm)2

, ,

, .

. .

. . .
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