
 4 7  

 543.42+546.182+546.6 
. , ., . , . . ,

. , . . , . , - .

 2 , 2 , 2 -

 - N - (  - 1 -  -  ) 

 2,2,2- -N-( -1- - )  (HL) -
LnL3· , '-Dipy  LnL3·Phen (Ln = La, Ce-Nd, Sm-Lu, Y; '-Dipy- , '- , Phen-1.10 -

). e -,
1

,
31

, .
 (HL)  TbL3Phen . , -

-
.

On the base of 2,2,2-trichloro-N-(dipiperidin-1-yl-phosphoryl)acetamide (HL) two rows of the coordination compounds LnL3· , '-Dipy 
and LnL3·Phen (Ln = La, Ce-Nd, Sm-Lu, Y) have been synthesized and characterized by means of IR, UV-VIS, 

1
,

31
 NMR spectroscopy.  

The ligand HL and the compound TbL3Phen were investigated by X-Ray analyses. It was determined, that deprotonated ligand is 
coordinated in a bidentate-cyclic manner via the oxygen atoms of the carbonyl and phosphoryl groups. 

. - -
 ( - ,

 –
C(O)NHP(O)< ) .

, -

( ) – 
 [2; 3];  – -

 – 
= =  [1; 12]. -

,

,
.

,
- -

,
- .

-
,

 2,2,2- -N-( -1-
- )  (HL) [6]. -

 HL  (L-)
 N- : , '-

.
' . .

2,2,2- -N-( -1- - )
,  N-

,
 [5]. 

, -
-

 0,32 5 11N
0,32  Et3N . -

 N-
 (0,16 )

 ( -
,  10 º ). -

 1 .

. -
-

-
. , , -

.
 HL -

.
, -

,

.  2,2,2- -N-
( -1- - ) -

-
.

:
HL + MeONa = NaL + MeOH 

 0,001 -
 15 -

.
 NaL, 

-
.

-
-

 [6]: 
Ln(NO3)3 + 3NaL +2 i-Pr  = LnL3·2(i-Pr ) + 3NaNO3

 Ln = La, Ce-Nd, Sm-Lu, Y. 
'-

-
:

LnL3 2(i-Pr ) +  = LnL3  + 2(i-Pr ),
 = '-Dipy, Phen; Ln = La, Ce-Nd, Sm-Lu, Y. 

0,001
 15 

 0,001 , ´-  ( -
)  10 . -

-
CaCl2, .

,
.

, , -
 Ln(III). 

, , ,
; .

- . -

-
 [10]. 

 LnL3· , '-Dipy 
LnL3·Phen. -  (  KBr) 

 UR-20 
 400-4000 -1. -

 ( )  320-800 

-23 '' '',  IBM PC. 
1 31 -

 WR-
400 (''Bruker'');  ( -

) 3 4 ( ), .
-D6  D2 .
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"Xcalibur-3" (MoK , -
, D- , - , 2 = 55°). 

SHELXTL  SHELXL-97 [11]. 
. -

-
.

-
(  4000-
1800 -1  [4]). 

 2,2,2- -N-( -1- - -
) -

 3030 -1, ' -
 N-H - , '

i -
 HL.  NaL 

(NH) ,
-

.  L-

-
 NaL. 

' = = :
 –  – . -

(  = ) (  = ). (  = )

 NaL  5 - 15 -1,
(  = ) = 20-50 -1 ( . .), -

-
.

'  C-N 
 P-N. 

-
 NaL .

- '
-
,

,
, .

, -1, 1 31  ( . .)  
'  (Å) 

(C=O) (P=O) (PNC) 
1 31

HL 1720 1230 523 1,53 ( , 8H, - 2)
1,59 ( , 4 , - 2)
3,18 ( , 8 , - 2)
9,36 ( , 1 , NH) 

9,37,

NaL 1630 1130 523 1,40 ( , 8H, - 2)
1,54 ( , 4 , - 2)
2,93 ( , 8 , - 2)

18,32,

LaL3 , '-Dipy 1610 1110 535 1,51 ( , 8H, - 2)
1,54 ( , 4 , - 2)
3,11 ( , 8 , - 2)
7,28 ( , 2 , 5  5'- )
7,84 ( , 2 , 4  4'- )
8,72 ( , 2 , 3  3'- )
8,84 ( , 2 , 6  6'- )

18,47,

LuL3 , '-Dipy 1610 1110 536 1,54 ( , 8H, - 2)
1,55 ( , 4 , - 2)
3,14 ( , 8 , - 2)
7,31 ( , 2 , 5  5'- )
7,87 ( , 2 , 4  4'- )
8,91 ( , 2 , 3  3'- )

21,61,

LaL3·Phen 1610 1098 538 8,89 ( , 2 , 6  6'- )
1,45 ( , 24H, - 2)
1,51 ( , 12 , - 2)
2,98 ( , 24 , - 2)
7,80 ( , 2 , 3-  8- )
8,01 ( , 2 , 5-  6- )
8,51 ( , 2 , 4-  7- )
9,15 ( , 2 , 2-  9- )

18,18,

LuL3·Phen 1610 1085 540 1,46 ( , 24H, - 2)
1,51 ( , 12 , - 2)
3,02 ( , 24 , - 2)
7,92 ( , 2 , 3-  8- )
8,40 ( , 2 , 5-  6- )
8,52 ( , 2 , 4-  7- )
9,15 ( , 2 , 2-  9- )

21,93

LnL3·2(iPr ) LnL3·Phen LnL3· , '-Dipy 

Ln (CO) (PO) (PNC) (C=O) (P=O) (PNC) (C=O) (P=O) (PNC) 
La 1720 1142 538 1610 1098 538 1610 1110 535 
Ce 1735 1145 525 1610 1080 525 1608 1108 535 
Pr 1737 1145 520 1610 1080 520 1608 1108 537 
Nd 1730 1150 520 1610 1080 520 1610 1108 536 
Sm 1735 1135 520 1605 1080 520 1610 1110 535 
Eu 1733 1145 520 1610 1080 520 1612 1110 537 
Gd 1735 1145 525 1610 1080 525 1610 1108 537 
Tb 1740 1145 530 1610 1085 530 1610 1110 536 
Dy 1740 1145 520 1610 1080 520 1612 1110 536 
Ho 1735 1145 535 1611 1090 535 1610 1108 535 
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Er 1735 1146 530 1606 1086 530 1610 1108 536 
Tm 1740 1150 546 1610 1090 546 1608 1108 537 
Yb 1740 1142 548 1606 1088 548 1610 1108 535 
Lu 1740 1150 540 1610 1085 540 1610 1110 536 

'  [Å] 
(1)= (2) C(1)–N(1) N(1)–P(1) P(1)=O(1) 

HL 1,200(2) 1,348(2) 1,7019(17) 1,4738(15) 
EuL3·2(iPr )* 1,267 1,274 1,625 1,528 
NdL3· , '-Dipy* 1,259 1,281 1,629 1,495 
TbL3·Phen 1,255 1,289 1,632 1,499 

*  [6]. 

( ) -
 ( ) -

. -
4I9/2

- 4G5/2,
2G7/2 (560-620 ).

-
-
,

.
 8 

 [7; 9]. 

(1) (2)

.  2,2,2- -N-( -1- - )  (1)  
 TbL3·Phen (2) 

2,2,2- -N-( -1- - ) -
 (Ln = La, Lu) 

1 31 -
.  NaL 

L. -

 2,2,2- -N-( -1- -
) . -

 LnL3 , '-Dipy 
LnL3·Phen (Ln = La, Lu) L  NaL -

2- , -
L – NaL 

– . , ' -
 Ln-L ,  NaL. 

 NaL, 
L  LnL3·Phen , -

 Phen : L = 1 : 3. 
-31  NaL 

 8.95 . .
 HL. -

 OCNPO, 
31

.  LnL3 , '-
Dipy  LnL3·Phen (  Ln = La, Lu) -

, L  NaL, ,

' .
31 L – NaL – 

'  Ln-L 
. 31 - -

,
.

 LnL3· , '-Dipy 
LnL3·Phen (Ln = La, Ce-Nd, Sm-Lu, Y). 

 ( )
 2,2,2- -N-( -

1- - )
TbL3·Phen .

0,15x0,15x0,20 . , C12 H21 
Cl3 N3 O2 P,  20 °  a = 9,341, b = 10,071, c = 
10,726 Å,  = 78,39,  = 75,34,  = 63,30 , V = 867,6 Å3,
Mr = 376,64, Z=2,  P-1, d =
1.442 / 3, µ (MoK ) = 0,627 -1, F(000) = 392. 

“raider" . -
 F2 -

 wR2=0,1187 
 7801  (R1 = 0,0416, wR2 = 0,1086  3868 

 F>4  ( ), S = 1.007). 
-

 TbL3·Phen , -
 0,40x0,20x0,20 . -

, C48 H68 Cl9 N11 O6 P3 Tb,  20 °  a = 11.149, b = 
43.372, c = 13.963 Å,  = 107.32 , V = 6445.6 Å3, Mr = 
1466.01, Z=4,  P2(1)/n, d = 1.511 / 3,
F(000) = 2976. -

 “raider" -
.  F2

 wR2

= 0.3244  83314  (R1 = 0.1003, wR2 = 0.2716 
18416  F>2  ( ), S = 1.051). 
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 HL -
 (HL)2 ( .). '

' = ···N-H
.
-

.
 OPN . 105.60(9) ° -

. -
 OPN . (111.22(9) 

119.44(10)°) 
' .

 TbL3·Phen.
 L- -

-
-

.
. '  Ln-O( )

(2,409(4)-2,424(4) Å) ,
'  Ln-O( ) (2,270(4)-2,316(4) Å), -

-
.
' -

'  NP  CN -
 ( . .). -
 sp2- .

 [8] 
 TbL3·Phen 

-
.  [8] 

,
,  mmm+m . -

 6 -
,  2 -

.
 NdL3· , '-Dipy [6] 

 (
)  EuL3·2(iPr ).

'  ( .)
.

. -
-

2,2,2- -N-( -1- - )
(HL). -

 LnL3

. -
 N-  – -

LnL3·2(i-Pr ).  HL  TbL3Phen 

 Ln = La, Ce-Nd, Sm-Lu, Y. 
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 23 .0 2 . 08   

 546.05+546.18+546.22 
. , ., . , . . ,

. , . . , . , - .

.

 N-[ ( ) ]

N-( -4- )

: HL
1

= C6H5S(O)2N(H)P(O)(N(C2H5)2)2  HL
2

=
C6H5S(O)2N(H)P(O)(N(CH2CH2)2O)2  (NaL)  (AgL) . -,

 (
1
H,

31
P) - .

The new benzenesulfonamide type ligands: HL
1
= N-[bis(diethylamino)phosphoryl]benzenesulfonamide and HL

2
= N-(dimorpholin-4-

ylphosphoryl)benzenesulfonamide and their sodium (NaL) and silver (AgL) salts have been synthesized. All compounds were 
investigated by means IR-, NMR (

1
H,

31
P) - spectroscopy. 

. -
 - ,

RS(O)2NHP(O)(NR2)2 -  60 -
. . .

 [1; 2; 4]. -
 NH- ,

- ,
-

, . , -

 SNP- -
,

- -
.

-

: N-
[ ( ) ]  - HL1,
N-( -4 - )  - 
HL2 .
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