
2007.  48,  5  – . 971 – 978

 548.73:[547.753+547.461.3 052.2]

-

 —  3 -

© 2007   . .
1
, . .

1*, . .
2
, . .

2
, . .

2

1 ,
2 ,

 21  2006 .

 2-[(2E)-2-(1,3- -1,3,3- -2H- -2- -

) ]  (1)  2-[(2 ,4 ,6 )-6-(1,3- -1,3,3- -2H-

-2- )-2,4- ]  (2). , ,

, -

. ,

- , -

-

. , -

-

- . -

-

1, 3 ab initio. -

.

: , , ,

, .

,

 [ 1, 2 ]. 

, -

 [ 1—3 ]. 

,

, ,  [ 4 ],  [ 2 ],

 [ 2, 5 ],  [ 3 ].

-

 [ 1—3 ]  [ 6, 7 ]. -

.  [ 1—3 ],

. -

á -

. ,

 ( ) , -

, ,

 [ 8 ]. - -

                                                                

* E-mail: alexish@i.com.ua



. . , . . , . . .972

( ), . -

. - = , C=N  C=O,

 [ 2, 3 ]. 

-

. -

 [ 9 ].

1

2

.

 ( )  [ 10 ].

1 2 , -

, -

 —  [ 11 ].

1 , 2 -

.

1 , C16H15N3,  20 a = 13,640(4), b = 6,875(2),

c = 14,807(4) Å, V = 1388,6(6) Å3, Mr = 249,31, Z = 4, Pnma, d  =

= 1,193 / 3, (MoK ) = 0,073 –1, F(000) = 528.

2 , C20H19N3,  20 a = 6,961(3), b = 9,006(5), c =

= 14,438(6) Å;  = 76,36(5),  = 87,09(5),  = 87,06(4) ; V = 877,7(9) Å3, Mr = 301,38, Z = 2, -

P1 , d  = 1,140 / 3, (MoK ) = 0,069 –1, F(000) = 320.

 8491  (2179 ,

Rint = 0,048)  5114  (2894 , Rint = 0,043) 1

2 Xcalibur-3  (MoK - , D- ,

, - , 2  = 60  50 1 2 ).

 SHELXTL [ 12 ]. -

1 , 2 — U  = nU -

,  (n = 1,5 n = 1,2 

) 2. 1 2 F2

wR2 = 0,161  2037 -

 (R1 = 0,057  1135 F > 4 (F), S = 1,081) wR2 = 0,206  2803 

(R1 = 0,072  2003 F > 4 (F), S = 1,040) .

1 2, ,

. 1.

 KBr  UR-20. 1 -

 Varian Mercury-400 (400,40 ),  TMS.

1 2

1  PM3 -

 [ 13 ]. -

, -

.
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 1

, Å , . 1 2

1 2 1 2

N(1)—C(8) 1,364(3) 1,389(3) C(8)—N(1)—C(1) 111,4(2) 111,9(2)

N(1)—C(1) 1,409(3) 1,407(3) C(8)—N(1)—C(14) 125,0(2)

N(1)—C(14) 1,454(3) C(1)—N(1)—C(14) 123,6(2)

N(2)—C(12) 1,138(3) C(6)—C(1)—C(2) 122,9(2) 122,8(3)

N(3)—C(13) 1,142(4) C(6)—C(1)—N(1) 108,9(2) 108,4(2)

C(1)—C(6) 1,376(3) 1,403(4) C(2)—C(1)—N(1) 128,3(2) 128,8(2)

C(1)—C(2) 1,376(3) 1,397(4) C(1)—C(2)—C(3) 117,4(2) 117,5(3)

C(2)—C(3) 1,377(4) 1,395(5) C(2)—C(3)—C(4) 120,8(3) 120,4(3)

C(3)—C(4) 1,383(4) 1,384(5) C(3)—C(4)—C(5) 120,8(3) 121,6(3)

C(4)—C(5) 1,390(4) 1,409(5) C(6)—C(5)—C(4) 118,6(3) 118,7(3)

C(5)—C(6) 1,374(3) 1,386(4) C(5)—C(6)—C(1) 119,6(2) 118,9(3)

C(6)—C(7) 1,516(3) 1,521(4) C(5)—C(6)—C(7) 130,4(2) 130,8(2)

C(7)—C(8) 1,531(3) 1,545(4) C(1)—C(6)—C(7) 110,1(2) 110,3(2)

C(7)—C(15)#1 1,537(2) C(6)—C(7)—C(8) 101,0(2) 101,1(2)

C(7)—C(15) 1,537(2) C(6)—C(7)—C(15)#1 110,2(1)

C(8)—C(9) 1,372(3) 1,378(4) C(8)—C(7)—C(15)#1 111,4(1)

C(9)—C(10) 1,387(3) 1,428(4) C(6)—C(7)—C(15) 110,2(1)

C(10)—C(11) 1,374(3) 1,375(4) C(8)—C(7)—C(15) 111,4(1)

C(11)—C(13) 1,412(4) C(15)#1—C(7)—C(15) 112,0(2)

C(11)—C(12) 1,422(4) N(1)—C(8)—C(9) 122,1(2) 122,6(2)

N(1)—C(18) 1,475(4) N(1)—C(8)—C(7) 108,7(2) 108,1(2)

N(2)—C(16) 1,160(4) C(9)—C(8)—C(7) 129,2(2) 129,2(2)

N(3)—C(17) 1,153(3) C(8)—C(9)—C(10) 125,8(2) 127,9(3)

C(7)—C(19) 1,547(4) C(11)—C(10)—C(9) 124,9(3) 122,8(3)

C(7)—C(20) 1,556(4) C(10)—C(11)—C(13) 121,0(2)

C(11)—C(12) 1,410(4) C(10)—C(11)—C(12) 121,5(2)

C(12)—C(13) 1,380(4) C(13)—C(11)—C(12) 117,4(2)

C(13)—C(14) 1,409(4) N(2)—C(12)—C(11) 179,8(3)

C(14)—C(15) 1,377(4) N(3)—C(13)—C(11) 177,8(3)

C(15)—C(17) 1,437(4) C(8)—N(1)—C(18) 125,0(2)

C(15)—C(16) 1,449(4) C(1)—N(1)—C(18) 123,0(2)

C(6)—C(7)—C(19) 111,6(2)

C(8)—C(7)—C(19) 110,6(2)

C(6)—C(7)—C(20) 110,8(2)

C(8)—C(7)—C(20) 112,8(2)

C(19)—C(7)—C(20) 109,8(2)

C(10)—C(11)—C(12) 125,8(3)

C(13)—C(12)—C(11) 124,3(3)

C(12)—C(13)—C(14) 124,7(3)

C(15)—C(14)—C(13) 125,2(3)

C(14)—C(15)—C(17) 122,3(2)

C(14)—C(15)—C(16) 121,2(3)

C(17)—C(15)—C(16) 116,5(2)

N(2)—C(16)—C(15) 178,3(4)

.  #1 , –y+1/2, z. N(3)—C(17)—C(15) 178,6(3)
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. 2. 2

, -

2 ( 2 ), 1 3 (A3 ), -

. -

 ( )  [ 15, 16 ]. -

2 ( 2 )

, -

1 3 (A3 ) [ 13 ].

, 1 (8)—C(9)

(10)—C(11) (9)—C(10)  ( . . 1). -

, 1 -

2 ( 2 ) 1.

2 ,

1.  CDCl3

2 : J12—13 = 12,7, J13—14 = 13,3, J14—15 =

= 12,0, J15—16 = 13,4, J16—17 = 12,4 .

, , , -

2 1.
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2 ( 2 ). -

1  2 ( )
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 — ,  [ 16 ]. 
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 BLA (bond length alternation) 

 (bond order alternation) -

 [ 17 ]. 

 ( )

 [ 17 ]. 

BLA 1 1

2 ( 2 ), 3 ( 3 ) 2 ( 2 )— 3 ( 3 ) [ 15 ]. -

.

2 ( 2 ).  BLA, 

 ( 8—C9—C10—C11 1, 10—C12—C13—C14—C15—C16—

C17—C18 2) 1 2 . 2. 

BLA  (BLA = 0,11 ), -

 [ 17 ]. , 1 2

1— 2 ( 2 ).  BLA -

1 2 , -

, .

, -

- ,

 [ 10 ]. -

1 n -
13 . -

, ,  [ 18 ].

-

 ( . . 2). -

-

.

, 1 ( . . 1  2). , -

, .  BLA -

, 3 .

, 1 2

ab initio  AM1 , -

.

 ( -

)  ( ),

-  ( ). . 2 , . -

, ,  BLA -

- . ,

, , -

, ,

 2

1 2

- -
BLA, Å BOAT BOAc max,

1 AM1 0,015 –0,457 –0,467 404

PM3 –0,445 –0,455 428

AM1 AM1 0,064 –0,546 –0,547 401

PM3 PM3 0,083 –0,618 –0,613 395

Ab initio 0,064

2 AM1 0,038 –0,577 –0,573 478

PM3 –0,569 –0,568 488

AM1 AM1 0,084 –0,665 –0,654 428

PM3 PM3 0,083 –0,698 –0,684 403

Ab initio 0,094
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.

, , -

 ( . . 2,

[ 10 ]). , 1 3

 27  8 , -

 — 74  60 ,  110  ( - ).

1 2 .

1 X0Z, 2 — -

X0Z. - -

.

( . . 1  2). 

,  ( ) -

-  [ 16 ]. 

 3,6—3,8 Å.

, , -

, , , .

-

 [ 16 ]. 1

 438 ,

 394 .

1 2 . , 2

-  10–4 /

 400  ( 2 -

 532 ).

1 2 -

, , -

 [ 2, 3 ], , -

= —N . -

1— 3.

, -

- . -

1 -

 C N.

1 2  2560, 2546  2562, 2548 –1 .

 2219 –1
1  2224 –1

2.

, -

 [ 19 ].

1 2.

, -

2 ( 2 ), 3—5.

3—5  2213, 2213  2194 –1

.  2271,  — 2260,

 — 2230 –1. , -
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