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r c
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 ( ), ó  — -

 ( ).

, ,  10Dq

,

 10Dq .

, -

 ( ), , , — - -

.  100  ( .

[ 46, 47 ]). 

 [Fe(II) N6] -

.

- -

. — , ,

 0,2 Å  ( ) — —

 (  5 ). , ,

.

 2

MnCl
2
4
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4E(D) 26709 26710
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4A2(F) 36444 33300
4T1(F) 36706 34500
4T2 37732 36650
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2 2 20 | | 0 2 1.m m m m mg g u v w (33)

. vm

 |gm , a wm

 ( ) .  ( )

:
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i T

t h T a (35)

 (Rm Lm)  ( ) . -
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 — . h,

, s- - , , -

SO(4) .

h(A) :
A A A(A) ( ) ( ) ( ),l bh h R H (36)

 4 4 , , ,  ( R) -

s- -  ( ) ,

 [ 61 ]:

( ) ( ) ( ) ( ),

( ) ( ) ( ) ( ),

( , , ),

( , , ).

l yz yz xz xz xy xy

b sz sz sy sy sx sx

l yz xz xy

b sz sy sx

R J J J

H J J J
(37)
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-

:

A AB
A A B

1
.

2
H H H (38)

-  (35) 

1 2 1 2

1 2

1 2 3 4 1 3 4 2

1 2

3 4

A A
A B

A, B A

A

 , ,
, A

( ) (  . .)

1
( | )

2

m m m m

t
t t m t t m m m m m m

m m m

m m m m m m m m
m m

m m

H U V t t t t h c

t t t t t t t t
(39)

1 2 1 2

1 2

1 2 3 4 1 3 4 2

1 2

3 4

AB
AB

A, B

AB

 , A,
, B

( . .)

( | ) ,

m m m m
m m

m m m m m m m m
m m
m m

H t t h c

t t t t t t t t
(40)

h.c. , ,  | tmi
-

.

 (35), -

. t
mU

 | tm) .

1 1 2 2
( | )m m m mt t t t , , -

,
A A A2( | ) ( | ) .
k mt t k k m m k m m kg t t t t t t t t

:
2

2 4
1 2 3

2 2 2 2
4 5 3

( ) ,

( | ) ,

[ ] ,
k m

t
m m s p p

m m m m m m

t t m k m k

U s U U U

t t t t C C s C s

g C C s s C s s

(41)

—  [ 62 ]:
A A A
1 0 2

A A A A A
2 0 1 0 2

A A A A A
3 0 0 1 1

A A A
4 0 2

A A A A A
5 0 1 0 2

( ) 4 ( ),

2 ( ) 4 ( ) 2 ( ) 8 ( ),

( ) 2 ( ) 4 ( ) ,

2 ( ) 7 ( ),

2 ( ) ( ) 2 ( ) 7 ( ),

C F pp F pp

C F sp G sp F pp F pp

C F ss F sp G sp G

C F pp F pp

C F sp G sp F pp F pp

(42)

a sm s- m- .  (41) , -

 ( , , ) -

.

, ,

1 2

1 1 2 2 1

AB AB

A B

(A) (B) .
t t

t m t m mj ijm i
i j

h h (43)
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A A
,B , B

, A

(A) (A).
m m

t t
t t ij mi mj

i j

V V h h (44)

,

,

1 1 2 2 1 1 2 2

ABAB

, A
, B

( | ) ( | ) (A) (A) (B) (B).t t t t
m m m m m i m j m k m l

i j
k l

t t t t ij kl h h h h (45)

-

1 2 2 1

1 2 2 1 1 1 2 2

ABAB

, A
, B

( | ) ( | ) (A) (A) (B) (B),
m m m mt t t t

m m m m m i m j m k m l
i j
k l

t t t t ij kl h h h h (46)

t = l, t = r, t = r, t = l.

-

. -

,

ˆ ,t
m m mn t t

2 2 2 2

ˆ| | | | 2 ,

0 | | 0 ,

, ,

0 | | 0 ( )

t tt
m m m m

tt
m m m m m

rr ll
m m m m m m

rl lr
m m m m m m m m m

n t t P

P g t t g

P u w P u w

P P g r l g u v w

(47)

.

1 2 3 4 1 2 3 4 1 3 1

1 2 1 4 2 3 1 3 2 4 1 2

| | (1 )

(1 )[ ] ,

tt
m m m m m m m m m m m

tt t t
m m m m m m m m m m m m

t t t t

P P
(48)

.

2

2

2

0 | | 0 ,

0 | l l l l | 0 ,

0 | l l | 0 ,

rr
m m m m m m m m

ll
m m m m m m m m

lr rl
m m m m m m m m m

g r r r r g u

g g v

g r r g w

(49)

-

.

 (47)—(49) -

.  ( |HA| )

A
attr B

A A B

2 ( )
m m

t tt
m t t m

m

E U V P (50)

— ;

1 1 2 2

1 2 1 2

1 2

A
coul

A A

[( | ) 2 ]m m m m

m m

t t t ttt
m m m m m t t m m

m m m

E t t t t g P P (51)

— - .
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res 4 .m m

m m

R L rl
mr l

m

E P (52)

-

1 2

1 1 2 2 1 2 1 2 1 2 1

AB
rep

A<B A B

2 ( | ) 2[(1 ) ].

m m

tt t t rl
m m m m m m m m m m m

t t

E t t t t P P (53)

 NDDO -

,

1 2

1 2 2 1 1 2

AB
m b

< A

4 ( | ) .

m m

rl rl
m m m m m m

t t

E t t t t P P (54)

, , :
SLG
el attr coul res rep m b.E E E E E E (55)

 ( ) :

(I) , vm wm  (47)—(49)  (II) SO(4)

h(A)  (41)—(46). -

 2 ,  — ,

, h(A),  6L, L —  ( )

. , -

,  3 3

,  (32), .

3.2.

, -

-

.  MINDO/3, MNDO, AMI .

.

, -

,

, , . , -

 MNDO [ 63 ], AMI [ 64 ] 3 [ 65 ]. -

 SLG-MINDO/3 -

 SCF-MINDO/3  SLG-NDDO . 3  4 . -

, -

, -

. ,

 [ 66, 67 ], ,

 [ 68 ] -

 ( -

) ,

 3

AB SLG- SCF-MINDQ/3

A B AB (SLG) AB (SCF) A B AB (SLG) AB (SCF) A B AB (SLG) AB (SCF)

0,243007 0,244770 0,414559 0,417759 C 0,486514 0,464514

C 0,316049 0,315011 C C 0,428097 0,419907 N N 0,379342 0,377342

N 0,356416 0,360776 C N 0,426086 0,410886 0,659407 0,659407
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 4
A
i ,

MNDO-SCF MNDO-SLG AM1-SCF AM1-SLG PM3-SCF PM3-SLG

1s(H)   6,989064   7,083   6,173787   6,077   5,626512   5,454

2s(C) 18,985044 17,136 15,715783 15,799 11,910015 11,499

2p( )   7,934122   9,345   7,719283   8,034   9,802755 10,467

2s(N) 20,495758 20,594 20,299110 21,420 14,062521 14,890

2p(N) 20,495758 20,594 18,238666 18,102 20,043848 19,958

2s(O) 32,688082 32,784 29,272773 29,382 45,202651 45,302

2p(O) 32,688082 32,784 29,272773 29,382 24,752515 25,329

2s(F) 48,290466 49,591 69,590277 69,587 48,405939 50,124

2p(F) 36,508540 36,594 27,922360 27,922 27,744660 27,361

. ,  SLG-MINDO/3 , -

 (10,98 /  –1,57 / ),

 SCF-MINDO/3 (12,01 /  –4,45 / -

).

 [ 67 ] ,

 SLG-MINDO/3 

,  SCF-MINDO/3. ,

 ( )

, .

,

SLG-MINDO/3,  –3612,9 / , -

.

,

,  SLG-MINDO/3. -

, , -

 — ,

 (

 1,539 Å,

 1,530 Å),  — 

(  1,342 Å, -

 1,350 Å), -
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