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 1  

- Cu(salen) Cu(acacen) 50 ,

Cu(salen),  574(5) K Cu(acacen),  425(5) K [ 2 ] 

m/e I , % m/e I , % 

  63 Cu
+
   55   63 Cu

+
   12 

  76 C6H 4   19  

  89 C7H5   12  

103 NC7H5  12   97 ONC5H7   11 

105 OC7H5   16 105 CuOC2H
+

    6 

119 ONC7H5   14  

133 ONC8H
+
7    (L+

1/2) 100 111 ONC6H
+
9    (L+

1/2)   24 

145 CuN2C4H6   12  

147 ONC9H9     8  

170 CuO2C6H2   13  

179 ON2C10H10   12 144 CuONC4H3   11 

197 CuONC8H
+
7    (CuL+

1/2)   44 174 CuONC6H
+
9    (CuL+

1/2) 100 

209 CuON2C8H6     6  

222 CuN2C10H10     4  

225 CuO2N2C8H6     3  

266 O2N2C16H14     5  

298 CuN2C16H14     2  

330 CuO2N2C16H
+
14    (CuL

+
)   40 285 CuO2N2C12H

+
18    (CuL

+
)   52 
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. -

. -
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.
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, -
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L2 = 338 . -

 ZnO.  ZnO -

-
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I(s) : s = 1,3 16,3  3,6 28,4 Å–1. sM(s)

sM(s) = ((I(s) – G(s)) / G(s) s,

G(s) — .

:

— , CuO2N2C16H14;

— 2;

— , ,

.

 ( . 1)  36 : -

r(C12—C13), r(C7—C8), r(C8—C14), r(C14—C15), r(C15—C16), r(C16—C17), 

r(C6—C17), r(C6—C8), r(C12—N2), r(N2—C7), r(O4—C6), r(Cu—N2), r(C12—H32), r(C14—

H24), C13C12N2, C12N2C7, N2C7C8, C7C8C14, C8C14C15, 

C14C15C16, C15C16C17, H32C12C13, H32C12N2, H33C12N2, H33C12C13, 

H22C7N2, H24C14C8, H25C15C14, H26C16C15, H27C17C16, O4C6C8,

(N2C12C13N3), (C7N2C12C13), (C8C7N2C12), (C14C8C7N2), (H22C7N2C12). 
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 Cu(salen)  UB3LYP/6-31G* ( .
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 – ra,  SHRINK [ 6 ] -

, - .

, -

r .
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-

-

sM(s) -

f (r) -
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. 1.
           Cu(salen) 
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. 2.  ( )  ( ) -

                      sM(s) ( ) f (r) ( )

,

. 2. sM(s) . 2.

-

-  Cu(salen) -

, -

.

-  GAUSSIAN-03 [ 8 ] -

 (DFT) -

— — —  B3LYP [ 9 ]. -

 6-31G*, — —  CEP-

31G [ 10 ] .

, -

,  10–11 . ., -

. , 2.

. .

 Cu(salen), l -

r = rh1
 – ra , . 2, 

 UB3LYP/6-31G*.

Cu(salen) /  UB3LYP/6-31G*  UB3LYP/ -31G -

. 3. 

- . . 1 -  Cu(salen), -

 [ 2 ]  Cu( en),

CuN2O2 . - ,

. -  4 , -

 CuL+, ,

CuL1/2 , ,  L1/2 ,

 Cu+. ,  Cu(salen)  

 Cu(acacen) .
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 2  

 ra- ,

, r (Å)

ra l l b

r
 =

 r
h

1
 –

 r
a d

ra l l b

r
 =

 r
h

1
 –

 r
a d

C14—H24 1,125(2) e 0,077(5) f 0,075 0,0013 1 Cu—C17 4,144 0,117(7) 0,091 0,0261 8 

C6—O4 1,321(4) 0,051(3) 0,043 –0,0000 2 N2—C17 4,306 0,113(7) 0,086 0,0238 8 

N2—C7 1,308(3) 0,049(3) 0,041 0,0007 2 Cu—C14 4,695 0,136(6) 0,094 0,0279 9 

N2—C12 1,468(3) 0,060(3) 0,052 0,0007 2 C17—O5 4,913 0,221(6) 0,179 0,0070 9 

C12—C13 1,544(1) 0,063(3) 0,055 –0,0008 2 N2—C16 5,062 0,124(6) 0,082 0,0270 9 

Cu—O4 1,921(6) 0,104(3) 0,069 –0,0001 3 Cu—C16 5,292 0,104(11) 0,091 0,0370 10 

Cu—N2 1,929(7) 0,105(3) 0,070 –0,0010 3 Cu—C15 5,538 0,106(11) 0,093 0,0387 10 

C17—O4 2,334(5) 0,054(3) 0,064 –0,0014 4 N2—C21 6,000 0,160(18) 0,127 0,0503 11 

C7—C12 2,318 0,060(3) 0,069 0,0053 4 N2—C18 6,075 0,157(18) 0,125 0,0435 11 

N3—C12 2,392 0,063(3) 0,072 0,0027 4 C14—O5 6,216 0,190(18) 0,158 0,0506 11 

N2—C8 2,386 0,049(3) 0,059 0,0052 4 C15—O5 6,808 0,231(22) 0,173 0,0538 12 

C8—O4 2,474 0,054(3) 0,063 0,0085 4 C7—C21 7,004 0,201(22) 0,143 0,0815 12 

N2—N3 2,561 0,071(3) 0,080 –0,0015 4 N2—C20 7,066 0,188(22) 0,130 0,0623 12 

O4—O5 2,730 0,168(4) 0,147 –0,0428 5 C12—C19 7,149 0,226(22) 0,168 0,0547 12 

C8—C16 2,807 0,091(4) 0,070 0,0039 5 N2—C19 7,116 0,187(22) 0,129 0,0600 12 

Cu—C12 2,846 0,106(4) 0,085 0,0110 5 C8—C18 7,911 0,158(30) 0,126 0,1014 13 

Cu—C6 2,858 0,099(4) 0,078 0,0151 5 C9—C15 8,045 0,192(30) 0,160 0,1015 13 

Cu—C7 2,916 0,101(4) 0,080 0,0137 5 C14—C20 9,731 0,215(82) 0,178 0,1482 14 

Cu—C8 3,282 0,077(7) 0,089 0,0165 6 C14—C19 10,126 0,186(82) 0,149 0,1567 14 

N2—C14 3,637 0,081(9) 0,072 0,0085 7 C15—C20 10,284 0,243(82) 0,206 0,1648 14 

C14—O4 3,723 0,077(9) 0,067 0,0152 7 C15—C19 10,827 0,208(82) 0,171 0,1792 14 

N2—O5 3,825 0,118(9) 0,109 0,0217 7 C15—H29 11,916 0,231(82) 0,194 0,2142 14 

C12—O4 4,156 0,133(7) 0,106 0,0352 8 H25—H29 13,002 0,252(82) 0,215 0,2520 14 

a ra l ,

f (r ) ( . 3). 
b r ,  UB3LYP/6-31G*.
c -

 [ 6 ] .
d , f (r );

.
e .
f  3 .

.

 Ni(salen), Ni(acacen)  Cu(acacen),  Cu(salen) -

,  Cu(salen). 

 [ 11 ] ,

 Cu(salen).  

. 4 

, , u(salen) -
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 3  

Cu(salen), ,

-

Cu(salen) Cu(salen) 

(r Å, .) , rh1

Rf = 3,2 %

UB3LYP/ 

CEP-31G 

UB3LYP

6-31G*

d

[16] 
(r Å, .) , rh1

Rf = 3,2 % 

UB3LYP/ 

CEP-31G 

UB3LYP 

6-31G*

d

[16] 

r(C12—C13)  p1
a 1,543(3)

c
 1,554 1,538 1,503 N2C7C8  p8 121,5(13) 125,5 125,3 124,3

r(C7—C8)  (p1)
b
 1,431(3) 1,450 1,427 1,432 C7C8C14  p9 117,2(5) 121,9 118,0 123,7

r(C12—N2)  p2 1,469(8) 1,490 1,461 1,483 O4C6C8  p10 127,4(7) 123,9 124,4 123,9

r(N2—C7)  (p2) 1,308(8) 1,324 1,300 1,283 NCuN 83,2(7) 84,6 84,8 84,7

r(C—Hc ) p3 1,131(5) 1,098 1,092 — OCuO 88,8(17) 91,9 94,0 90,2

r(C6—O4) p4 1,321(10) 1,336 1,297 1,325 NCuO 94,1(7) 92,4 93,3 92,5

r(Cu—N2) p5 1,927(17) 1,972 1,941 1,941 (N2C12C13N3)  p11 –44,9(21)
f

–43,0 –43,8 –41,32

r(Cu—O4) 1,921(15) 1,920 1,891 1,906 (C7N2C12C13)  p12 –163,8(22) –146,4 –140,7 –147,8

r(N…N) 2,559(17) 2,655 2,616 2,615 (C8C7N2C12)  p13 –172,4(40) –177,8 177,2 –177,5

r(O…O) 2,687(47) 2,759 2,765 2,701 (C14C8C7N2) p14 –170,5(39) –179,3 178,0 –175,7

r(N…O) 2,815(18) 2,809 2,786 2,780 (O4N2O5N3) 176,0(97) 163,0 145,6 176,0

C13C12N2  p6 105,3(15)
e
 107,3 107,2 108,0 521,0(25) 523,9 521,1 524,5

C12N2C7  p7 113,5(13) 120,7 121,3 121,0 (N) 355,9(24) 360,0 355,9 359,9

a pi — .
b (pi) — pi - -

.

,  = (
2

 + 

+ (2,5 )2)1/2,  = 0,002r.
d .
e ,  2,5 .
f , .

 0,7: p4 /p2 = –0,77, p8 /p11 = –0,74, p11 /p6 = 0,95, p12 /p7 = 0,80, 

p13 /p8 = 0,79, l(Cu…C)/p6 = 0,80. 

 4  

u(salen)

 [ 12 ] 

(r Å, .)
rh1 1-  2-

 [ 13 ]  [ 14 ]  [ 15 ] 

r( 12— 13) 1,543(3) 1,487 1,420 1,485 1,543 1,503 

(N2C12C13N3) –44,9(21) –39,7 –30,9 –30,2 –39,5 –41,3 

r(Cu—N2) 1,928(17) 1,947 1,952 1,915 1,931 1,941 

r(Cu—O4) 1,921(15) 1,953 1,915 1,895 1,890 1,906 

r(N…N) 2,559(17) 2,645 2,677 2,531 2,605 2,615 

r(O…O) 2,687(47) 2,705 2,698 2,628 2,679 2,701 

r(N… ) 2,815(18) 2,886 2,783 2,805 2,797 2,780 

NCuN 83,1(7) 85,5 86,6 82,7 84,8 84,7 

OCuO 88,7(17) 90,6 89,6 87,8 90,3 90,2 

(O4N2O5N3) 176,0(97) 160,9 172,1 173,4 152,9 176,0 
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.  Cu(salen) 

. , , ,

Cu2O7N4C32H34Gd3+,  ClO1
4 , 1/2  C2H5NO2  CuO2N2C16H14, -

 ( . . 4, 1-  2- ), -

, , -

 [ 12 ]. 

 [ 13 ] ,  Cu(salen), -

 4-(NO2)C6H4(OH), -  NO2

 Cu(salen). 

, (N2C12C13N3)  30 .

 [ 14 ],  Cu(salen)  CS(NH2)2, -

 Cu(salen). 

r(O…H)  2 Å.

 CuN2O2.

(O4N2O5N3)  153 ,  176

( . . 4). 

 [ 15 ], -

 Cu(salen)  CHCl3,

,  3 Å. - ,

,  Cu(salen) 

.

. 4 ,  Cu—N  Cu—O -

 0,06 Å. , r(Cu—N) r(Cu—O) 

. -

… , N…N, N…O. —

, r(C—C) .

(O4N2O5N3) (N2 12 13N3), -

. -

 [ 12 ]  [ 14 ]  Cu(salen) 

,  [ 13 ]  [ 15 ]  [ 12 ] -

, .

, ,

, -

 — .

. 3 , ,

-  (UB3LYP/CEP-31G  UB3LYP/6-31G*), -

 Cu(salen) 

[ 15 ]. . 3,  CuO2N2  [ 15 ] 

 ( -

).

-  UB3LYP/CEP-31G 

0,01—0,04 Å , . ,

,

.  Cu(acacen)  6-31G*  CEP-

31G , , -

, , -

, .

 ( ) -

 (UB3LYP), . ,

12— 13 12—N2

— —N.  CuN2 2 - -
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— (NCCN) = 44,9(21)

(NCuNC) = 14,1(7)  Cu—N. 

( . . 3, )  521,0(25) ,  540 ,

.

355,9(24) ,  N2—C12, N2—C7  

 N2—Cu ( . . 3, (N)).  N2—C12  N2—C7 , -

r(N2—C7)  N = C, r(N2—C12) — .

,  ( )

 CuN2O2 ( . . 3, (O4N2O5N3) -

 180 ).  Ni(salen) [ 1 ]. ,

 3d-  Ni2+(3d 8)  Cu2+(3d 9), -

 M—O  M—N. 

-

 (  07-03-00656 ).
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