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-  (U)B3LYP/6-31G(d5,p) -

 ( - ) [ (III)] -

 PcAlCl.  (PcAl)2O: -

 (D4h)  AlOAl 

 (Cs)  AlOAl 167,5 .  AlO -

- .  (PcAl)2O

 13,46 .

: ( - ) [ (III)], , -

, , , B3LYP/6-31G**.

 ( - ) [ -

(III)]  (PcAl)2O

 AlO [ 1 ].  

-  B3LYP/6-31G(d5,p)

 GAUSSIAN-03 [ 2 ] 

 — 

 (PcAl)2O,  [(PcAl)2O]+  (Pc+Al)2O. -

tight ultrafine ,

 [ 2 ].  (PcAl)2O .

.

D4h,  2 –1 -

, .

B3LYP/6-31G(d5,p)

( - ) [ (III)], Å

 [ 1 ] B3LYP/6-31G(d5,p)  [ 1 ] B3LYP/6-31G(d5,p)

D4h s D4h s

AlO 1,679 1,716 1,717 CC (f ) — 1,396 

AlN (a) 1,968—1,994  2,010 2,007—2,011 CC (g) — 1,393 

NC  (b) 1,350—1,389  1,380 CC (h) — 1,410 

C N  (c) 1,321—1,340 1,323 CH (i) — 1,085 

C C (d) — 1,455 CH (j) — 1,086 

CC (e) — 1,404     
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 (PcAl)2O

-

(III) 

-

0,539 Å.

-

z.

( . )

.

-

z: AlAl 

3,432, NN 4,511, C C  4,633, N N

4,656, CC (ee) 4,811, CC (hh) 5,164  

 HH (jj) 5,302 Å.

- ,

-

z: N 0,539, C  0,600, N  0,612, C(e) 0,690, C(h) 0,866  H(j)

0,935 Å.

 PcAlCl 

 AlN 1,989, AlCl 2,176 Å , -

z-  N 0,463, C  0,520, N  0,511, C(e) 0,582, C(h) 0,716  H(j) 0,767 Å.

 NPA [ 3, 4 ]  Al (+1,81),  Cl (–0,58)  Pc  

(–1,23 a . e .)  PcAlCl.  0,17 . .

 (PcAl)2O.  AlN 

 OAlPc  Cl 

, -

 — , -

.

 20 –1 -

 PcAlCl.  (3,87 )

z ,

,  Al  Cl, 

 Pc .

 PcAlCl -

-  [B3LYP/6-311++G(d5,p), B3LYP/cc-pVTZ], -

 [ 5 ]. 

 PcAlCl,  [ 5 ], 

 B3LYP/6-31G(d5,p).

0,003 Å (B3LYP/6-311++G(d5,p))  0,006 Å (B3LYP/cc-pVTZ). 

, ,

.

, -

, -

-, - - , 2
zl = 0, 1  4. 

[ 3, 4 ]  1s2,002s1,782p1,852p3,73. , , -
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, -

 1,865.

 (–1,36)  (1,98 . .) -

.  [ 6, 7 ] V = a(2 – na)na = 1,18, 

-  (0,68 /0,50 ), -

 [ 8 ]  AlPc 

(W = V/2 = 0,59). - W  = 0,25 -

Px = Py = 0,354 ( 2
xP + 2

yP  = W ).

- ,

,  [ 9 ]. 

 (U)B3LYP/6-31G(d5,p)*  (I1)

 (D4h)  (PcAl)2O  PcAlCl,  5,65  

 6,19 ,  0,54 . , -

 PcMt I1 -

, ,  0,25—0,35  [ 11 ]. 

 [(PcAl)2O]+  0,01 .  [PcAlCl]+

 6,17 -

.

-

-  [(PcAl)2O]+ (I2 = 5,71 ) I1.

,  (PcAl)2O, -

 [ 12 ] I1 I2,

 0,06 .

 (13,46 )  (D4h)

(PcAl)2O  5,65 

 7,81 . .

 0,008 Å.

. -

 Pc+ , ,

, , -

, MS = 0 -

 — 

, S2  = 1 (50 % 

 50 % ). -

MS = 1.

 (U)B3LYP/6-31G(d5,p) MS = 0 MS = 1 

S2  1,04  2,04, ,  0,1 /

 0,001 Å. , -

 (Pc+Al)2O.

 (PcAl)2O.  2 –1 A1u,

z, -

.  AlOAl, . .

, -

Eu  8 –1.

z  45 ,

D4d -

                                                                

*  (PcAl)2O
+

MS = 0,5 S 2  = 0,76. 
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 (i4 –1) *,

.  AlOAl 167,49  ( ,

AlAl 3,413 Å) D4d -

Cs.  0,14 / -

D4d  0,51 /

D4h.  Pc 

 0,001 Å.

,  (PcAl)2O -

[ - (II)], -

 (D4d)  2:1 

 [ 13, 14 ].  ( -

) [ (III)] 

(PcAl)2O [ 1 ]. 
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