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,

4- -2,5- , 3—5,

,

 ( ) [ 2 ] .

,

 C—H F—C, F F,

C—F , -  [ 3 ].  [ 4 ], 

,

- .

3—5, -

 H  O  F.

. 3.  1,02  (2,28 ) 1 2

(45:55)  4,93  (22,74 ) SbF5  0,2  (1,19 ) C6F5H  23 

23 C.  0—5 C,  5%-  HCl,  CHCl3,

MgSO4 .  1,06 ,

 ( —CCl4,  CHCl3,

 HCl (10:1 ) )  0,16 -

3 (  22 %)  = 89,5—91 C ( ).

4 5.  1,13  (2,52 ) 1 2 (45:55)  2,74 

(12,64 ) SbF5  0,47  (2,8 ) C6F5H,  11  27 C,

 14 .  1  C6F6, -

.  1,36 ,  3 % 3, 7 % — 4, 6 % — 5

.  1,23 

 ( —CCl4)  0,03 5 (  2 %)  = 160—166 C

( —C 2Cl2)  0,05 4 (  7 %), 

 (30 C, 2 . .),  = 88—89 C.

. 4  30 C -

 (2 . .) , 3 5

— -

.

Bruker P4 (MoK - , /2 - ).

 SHELXS-97 

 SHELXL-97. 

. 1. -

 CCDC 635817—635819.

 PBE  TZ2P

 PRIRODA [ 5 ].

, , -

[4.2.0] -1,4,6- -3- .

0,028(5) 0,029(5) Å  1  2 3

( . 1). 2 2 11 12, 

3,  21,8(8)  21,4(9)  1  2 . -

 C6 C1C7C8 85,7(9)

 83,7(8)  C2 C2C9C10 –61,7(8)  –68,3(8)  1  2 3.

4- [4.2.0] -1,3,5- -7- - -2,5- -1- 4

0,133 0,037 Å  ( . 2).
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 1

3 4 5

C18F18O C18F18O C36F36O2

574,18 574,18 1148,36

P21/n P-1 P-1

, . 2,32—25,00 2,19—26,01 2,03—25,00

a, b, c, Å 15,678(1),  9,230(1), 7,6066(9),  14,083(2), 9,9567(8),  10,244(1),

27,646(3) 18,552(3) 18,600(1)

, , , . 90,  106,230(7),  90 107,569(8),  93,622(7),

96,216(7)

78,446(8),  89,830(6),

88,742(7)

V, Å3 3841,3(7) 1873,9(4) 1858,2(3)

Z 8 4 2

( .), / 3 1,986 2,035 2,052

, –1 0,243 0,249 0,251

., 0,6 0,4 0,3 0,65 0,35 0,07 0,52 0,4 0,23

-

 / 

7030 / 6765 7869 / 7294 6896 / 6488

0,87—0,93 0,92—0,98 0,89—0,94

 [I > 2 (I )] 3682 3680 5140

- 667 668 667

R  [I > 2 (I )] 0,0829 0,0569 0,0492

wR2 0,2860 0,1796 0,1379

GOOF 1,028 1,022 1,029

5 0,129 Å ( . 3). 

4 5 . -

 C2 C2C7C8 –70,2(4), –50,6(5)  75,6(3)

 C2 C2C9C10 47,3(5), 70,3(5)  59,0(5)  1, 2 4 -

5. . 3, 9— 10 5 -

 C1C2C2 C6 .

5 : 19 18 29 34 26,5(4)  C19C18C27C28 –90,0(3),

C24C17C25C26 174,8(3) . , , -

 4- -2,3,5,6- -2,5- 4 5. -

. 1. -

3 ( )

( ,

). -

 C=O…

                   C—F…
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. 2. 4 ( )  ( , -

             ).  C=O…

4 5 -4-( ) -

2,5- -1-  [ 6 ]  3,4,7,8,11,12- (2,6- - - -2,5- -1- -4-

)- [8.2.0.02,5.06,9] -1,5,9-  [ 7 ]. -

3, 4, 5 ( . 2), -

.

-

. ,  C1—C2 3—5  1,555(3) 3  1,586(4) Å 5

 1,513(18) Å  Csp3—Csp2 -

 [ 8 ].  C17—C18 5,

1,669(4) Å (  1,684 Å,  1,573(17) Å  Csp3—Csp3

 [ 8 ]). ,  1,734 Å -

 1,1,2,2- -3,8- [b]  [ 9 ].

 2

( ) (Å)

3—5

 ( 3 / 4, 5) 3 4 5

C1—C6  / C1—C11 1,341(7), 1,361(8)

1,369

1,358(5), 1,357(5)

1,382

1,356(4)

1,382

C2 —C6  / C11—C16 1,421(8), 1,434(8)

1,450

1,445(5), 1,452(5)

1,455

1,451(4)

1,456

C2 —C3 / C15—C16 1,318(8), 1,340(8)

1,349

1,335(6), 1,320(5)

1,359

1,330(4)

1,359

C3—C4 / C14—C15 1,465(8), 1,456(9)

1,497

1,452(6), 1,441(6)

1,473

1,456(5)

1,474

C4—C5 / C13—C14 1,482(9), 1,46(1)

1,493

1,432(7), 1,443(6)

1,473

1,454(6)

1,474

C5—C6 / C12—C13 1,314(9), 1,327(9)

1,363

1,325(5), 1,336(6)

1,361

1,331(5)

1,361

C6—C6  / C11—C12 1,439(8), 1,433(8)

1,430

1,456(5), 1,440(5)

1,452

1,454(4)

1,452

C4—O1 / C14—O1 1,226(7), 1,219(7)

1,224

1,220(5), 1,211(5)

1,230

1,215(4)

1,230
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. 3. 5

. 4. -

5

(

). -

C—F… -

 O…C (C=O… -

                )

3 -

 (  2,82 Å - -  2,92 Å [ 10 ]) 

F F: F5 F7B 2,728(6), F7 F5B 2,751(6) (  B 

). —

 [ 4, 11 ] . ,

 3,35 Å - -  [ 10 ], 

O1 C6  3,074(8)  3,046(8) Å , -

 C4=O1  (C2 ,C3÷C6,C6 )  O  (  Cg)

3,312(5)  3,224(5) Å  C=O Cg 145,7(4)  153,8(4)°  1  2

( . . 1) ( .  [ 12, 13 ]).  C5—F2  (C11÷C16) [ 14 ]

(  F Cg 3,192(5), 3,265(5) Å,  C—F Cg 141,3(4), 146,4(4)°),  C=O -

, -

b ( . . 1).  1  2 

, ab,  F F

 C7—F5  (C2 B,C3B÷C6B,C6 B) (

F Cg 3,449(6), 3,447(6) Å,  C—F Cg 147,6(4), 148,3(4)°). 

 C10—F12  ( 11B÷ 16B) (  F Cg 3,203(5) Å,  C—F Cg

169,2(4) ).

4 ,

a,  C=O - ,

 ( . . 2) 3. -

: 14= 1  ( 11B÷C16B)  O1 Cg 2,991(4) Å, = Cg 166,5(3)°;

14 = 1  ( 11÷C16)  O1B Cg 3,075(4) Å, = Cg 158,3(4)°. 

 F1 F17B 2,736(4),

F17 F1 B 2,761(4) Å, -

.

5 , -

 C15—F17…  ( 2 ,C3÷C6, 6 ) (  F Cg 3,174(2) Å,  C—F Cg 102,3(2) )

 O1…C32  3,035(5) Å ( . 4). -

 C=O -  1,66 Å . -

bc  F23…C23 -

 2,921(4) Å ( - -  3,23 Å [ 10 ]), 

c,  O1…C15  3,060(4) Å (  1,97 Å)

b.  F21 F32 -

 2,689(4) Å, .



-4- -2,5- 137

 C23—F22  ( 2 ,C3÷C6, 6 ) (  F Cg 3,271(3) Å,  C—F Cg

92,3(2) ) ( . . 4).

3—5 ( - -

) -

 (  F F,  C—F  C=O )

. , 3 5

, ,

.

, ,

3—5,
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,  C=O -
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C—F - .  F F 3—5 -

.

-

 (  06-03-32229, 06-03-32170).

1. . ., . ., . ., .  // . . . – 2007. – 43,  12. –

. 1678 – 1686.

2. Allen F.H. // Acta Crystallogr. – 2002. – B58. – P. 380 – 388. Cambridge Structural Database, University of

Cambridge, UK. Version 5.27.

3. Vangala V.R., Nangia A., Lynch V.M. // Chem. Commun. – 2002. – P. 1304 – 1305.

4. Reichenbacher K., Suss H.I., Hulliger J. // Chem. Soc. Rev. – 2005. – 34. – P. 22 – 30.

5. Laikov D. N. // Chem. Phys. Lett. – 1997. – 281. – P. 151 – 156.

6. Molins E., Rius J., Miravitlles C. // Z. Kristallogr. – 1984. – 169. – S. 149 – 158.

7. Kawase T., Minami Y., Nishigaki N. et al. // Angew. Chem., Int. Ed. – 2005. – 44. – P. 316 – 319.

8. Allen F.H., Kennard O., Watson D.G. et al. // J. Chem. Soc. Perkin Trans. II. – 1987. – N 12. – P. S1 – S19.

9. Tanaka K., Takamoto N., Tezuka Y. et al. // Tetrahedron. – 2001. – 57. – P. 3761 – 3767.

10. Rowland R.S., Taylor R. // J. Phys. Chem. – 1996. – 100. – P. 7384 – 7391.

11. Ramasubbu N., Parthasarathy R., Murray-Rust P. // J. Amer. Chem. Soc. – 1986. – 108. – P. 4308 – 4314.

12. Sikorski A., Krxyminski K., Niziolek A., Blazejowska J. // Acta Crystallogr. C. – 2005. – 61, N 12. – P. o690 –

o694.

13. Yang X., Wu D., Ranford J.D., Vittal J.J. // Cryst. Growth & Des. – 2005. – 5, N 1. – P. 41 – 43.

14. Prasanna M.D., Guru Row T.N. // Crystal Engineer. – 2000. – 3. – P. 135 –154.


