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,  2- -1,1,4,5,6,7- -3- 3 — 

1 (  1).

 1

2 3 ,

2
1 19F. ,

, -

 [ 1, 5 ].
19F 2 -

- JCF3—F4 = 47 ,

.  (10,00  6,16 . .) -
1 ,  NH2, 2

 ( ). -

JCF3—F4 = 42 19F 3 -

 CF3  F4 , -

 NH2  [ 5 ].

, 2 3

, .

2 3 , .

, 2 3  N—H O, -

. 1. 1 9 2 -

0,059(2) 0,124(2) Å, 3 — 0,039(4) 0,034(4) Å.

2 a + c -

 N1—H O1A  N1A—H O1 :  H O 2,13(4),

2,13(3) Å,  N—H O 158(4), 151(3)  ( . 1). ,

1, 2 ,

 [ 1 ]. , -

 F6 F8 2,849(2) Å [ 6 ]. 

 1

(Å) N—C=C—C=O 2, 3 4, 5

* 2** 4 3** 5 ***

N1—C10(C2) 1,321(3)/1,327(3) 1,323(3) 1,317(6)/1,312(6) 1,311(4) 1,323(18)

C10(C2)=C3 1,392(3)/1,377(3) 1,382(3) 1,386(6)/1,397(6) 1,390(4) 1,388(18)

C3—C2(C10) 1,436(3)/1,445(3) 1,436(3) 1,431(5)/1,414(6) 1,419(4) 1,432(19)

C2(C10)=O1 1,231(3)/1,225(3) 1,222(3) 1,244(5)/1,234(5) 1,232(4) 1,242(18)

H…O 1,96(3)/2,03(3) 2,02(3) 2,02(5)/1,95(6) 2,17(3)

N—H…O ( ) 137(3)/137(3) 133(2) 134(4)/130(4) 125(3)

    * 3 5.

  ** .

***  35  H2N—C=C—C=O.
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. 1. 2  ( )

. 2. 3

( . . 1),  F5 C4A 2,993(3) Å
 F5 C5A 3,011(3) Å. :

F6A F5 2,763(2), F6A C6 3,162(3), F8 C2A 3,163(3), F9 C2A 3,157(3), F3A C5 3,115(3)

 F4A C7A 3,141(3) Å ,

C11A—F7A (C4 C9)  C11A—F8A (C4 C9)  (Cg) F Cg

3,089(2)  3,205(2) Å Dpl 3,075  3,202 Å ,

 C(6A)—F5A (C4A C9A)  F Cg 3,538(3) Dpl 3,469 Å.

3 a -

 N1—H O1A  N1A—H O1

H O 1,89(7)  2,25(5) Å  N—H O 166(5)  171(6)  ( . 2). ,

 N1A—H F2 (  H F 2,46(6) Å
 N—H F 129(4)°)  F2 F7 2,856(4) Å.

 F1A C10A 2,986(5)  F6A F2 2,872(5) Å.

, bc, ,

 F - : C5—F4 (C4A C9A)
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 F Cg 3,472(4) Dpl 2,997 Å,  C11A—F9A (C4 C9) (F Cg

3,095(4) Dpl 3,009 Å).

4 2  1,4-

2:1. 3  1,4- . 3

, ó , , 5  1:1 (  2),

.

 2

, 2 3, 4 5, -

2 3  N—H O, . 1. -

1 9 0,104(2) 0,073(3) Å
4 5 . , , -

, ,

[ 7 ]  [ 8 ] . . 1, 

2—5

. , -

. -

 ( . )

.

0,002—0,011 Å.

4 2 , -

,  N1—H O1D -

 O H 2,00(4) Å  N—H O 161(3)°. ,

2 , -

 N1—H O1 (  O H 2,32(3) Å,  N—H O 134(2)°) 

2 ( . 3). 1

[ 2 ]. -

2  F2 F4 2,841(3)  F2 C5 3,123 Å, — - -

 C4 C9 (  Cg Cg 3,855,  —

Dpl 3,493,  1,630 Å)  C2=O1 (C4 C9) (O Cg 3,467(2), Dpl 3,360 Å),

 C6D—H F6 (F H 2,46 Å  C—H F 168,3°) -

2 ( . . 3).

5 3 -

 N1—H N1P (N H 1,84(4) Å  N—H N 173(3)°). -

, 3 , -

 ( )  N1—H O1 ( -

 O H 2,23(3) Å  N—H O 149(3)°) 3 ( . 4).

, 1

 [ 2 ]. 

 ( . . 4), 

 C10—O1 (C4 C9)  O Cg 3,531(3), Dpln 3,075 -

,  C7—F6 (N1P C6P)  C11—F9 (N1P

C6P) ,  F Cg 3,287(3)  3,498(3),
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. 3. 4

. 4. 5  (

)

Dpln 3,216  3,441 Å . , -

,  C6—F5 (C4 C9)

F Cg 3,254(3) Dpln 3,126 Å.

2 3

- -

6 (2…A) 7 (3…A) (  3),  (A…2…2…A)  (A…3…3…A)

( . 2).

4 5 .  ( . . 2) ,

6 (2…Do) 7 (3…Do)  1,6 / .

 Do…2…2…Do,  Do…3…3…Do,

3 . -
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 3

 2

2, 3 (Do)

(Py), /

X X…X* X…Do X…Py Do…X…X…Do** Py…X…X…Py**

X=2 0,0 –5,5 –6,7   –9,2 –20,4 –27,0

X=3 1,1 –8,4 –8,3 –11,0 –24,4 –30,3

  *  ( ) — , 2 3.

** , 4 5.

, ,

.

- 2

3 ó 3 -

, 2 ( . . 2).

,  3-(1- -2,2,2- )-1,1,4,5,6,7- -

-2-  (2)  2- -1,1,4,5,6,7- -3-  (3), -

4 2 5 3 , -

2, 3 4, 5. -

1 -

1 2  ( )

1 3  ( ). -

- 2 3

ó 3 , 2, -

3 .

-  PBE  TZ2P -

 PRIRODA [ 9 ]. 1 19F 2

 Bruker WP-200SY (200  188,3 ), 13 14N —  Bruker

DRX 500 (125,8  36,1 ).  (1H 13C), C6F6 (19F)

 NH3 (
14N);  — CHCl3 (7,24 . . ), C6F6, CDCl3 (76,9 . . )

 CH3NO2 (382,0 . .  NH3). -

 Finnigan MAT 8200.

 2.  0,15 1  0,5  CH2Cl2 -

 0,13 .

20—25 C 24 .  (0,16 ) -

,  NaHCO3,  MgSO4 . -

 ( —CHCl3)  0,05  (  33 %) 

3  = 111—112 C (  CH2Cl2 + ). : + — 334,9996; 11H2F9NO. :

 — 334,9993. 1  (CDCl3, , . .): 10,00 ( , 1 , NH); 6,16 ( , 1 , NH). 
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 3

2 3 4 5

C11H2F9NO C11H2F9NO C11H2F9NO + ½(C4H8O2) C11H2F9NO + C5H5N

. 335,14 335,14 379,19 414,24

P21/n P212121 P -1 P21/c

, . 2,11—25,00 1,88—24,99 1,99—25,00 2,18—25,00

a, Å 17,229(2) 9,5165(7) 8,0143(6) 10,870(4)

b, Å 8,1191(9) 13,5332(8) 8,903(2) 8,071(3)

c, Å 18,044(2) 18,112(1) 11,085(3) 18,795(8)

, . 90 90 68,26(2) 90

, . 113,545(1) 90 79,57(2) 96,34(2)

, . 90 90 79,10(1) 90

V, Å3 2313,9(5) 2332,6(3) 716,1(2) 1639(1)

Z 8 8 2 4

( .), / 3 1,924 1,909 1,759 1,679

, –1 0,222 0,221 0,196 0,177

., 1,2 1,1 0,4 1,2 0,3 0,26 1,1 0,9 0,7 0,9 0,2 0,2

./ .

4212/4068 2432/2346 2491/2451 3051/2888

0,78—0,92 0,78—0,94 0,75—0,93 0,75—0,83

[I > 2 (I )]

3457 1922 2215 1701

414 414 235 282

R1  [F > 4 (F )] 0,0447 0,0413 0,0524 0,0570

wR2 0,1308 0,1152 0,1553 0,1558

GOOF 1,035 1,065 1,009 1,027

19F (CDCl3, , . .): 92,4 ( , JCF3—F4 = 47 , 3F, CF3), 50,0 ( , 2F, CF2), 26,7 ( , 1F, F4), 21,2

( , 1F, F7), 15,3 ( , 1F, F5), 6,7 ( , 1F, F6); JF,F, : J1,5 = 2, J1,7 = 5, J4,5 = 19, J4,6 = 4, J4,7 = 16,

J5,6 = 19, J5,7 = 7, J6,7 = 21. 13  (CDCl3, , . .): 190,2 ( , 2JCF = 25 , C2), 147,1 ( ,
2JCF = 36 , C—CF3), 145,3 ( 1JCF = 258 , 2JCF = 12 , 3JCF = 3 , C7), 144,6 ( , 1JCF = 257,
2JCF = 15 , C5), 141,6 ( , 1JCF = 255, 2JCF = 13 , 3JCF = 4 C4), 139,3 ( , 1JCF = 258,
2JCF = 14 , C6), 121,2 ( , 2JCF  10  C3 ), 119,0 ( , 1JCF = 278 , 3JC  = 9 , 3JC  = 5 ,

CF3), 111,9 ( , 7 ), 110,8 ( , 1JCF = 252 , 1), 96,6 ( , 3). 14N (CDCl3, , . .): 90,5

( ).

 3.  0,14 1  2  CH2Cl2  2 

, 3  HCl  20—25 C 20 .

,  2 .

(0,13 )  ( —CHCl3),

0,11  (  78 %) 3  = 158—159 C, 19F -

 [ 5 ].
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 2, 3  4, 5. -

2 3 -

— .

 4.  0,01 2  0,02  1,4-  CCl4 -

4,

 = 85—101 C  = 110—112 C.

 5. 5  CCl4

 0,02 3  0,02 .

. -

 Bruker P4 (MoK - , ,

/2 - ) .

4 5 . 2—5

 SHELXS-97 -

 (  H)  SHELXL-97. -

, , -

-

,  ( ). -

2—5 . 3. -

,  CCDC 652732-652735. 

 www.ccdc.cam.ac.uk/data_request/cif.

-

 (  06-03-32229).
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