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3)   = S, Se, Te
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    , 
  -  

  

   :      N O Sn P As Sb Bi S Se Te Cl Br I
 ,  :    0.76 0.71 0.66 1.39   1.07   1.19   1.39   1.48   1.05   1.20   1.38   1.02   1.20   1.39   

 :    Ti    Zr Cr Mn Fe Co Ni Mo W Re Ru Rh Pd Pt
 ,  : 1.60 1.75 1.39   1.39   1.32   1.26   1.24   1.54  1.62   1.51   1.46   1.42   1.39   1.36

// Dalton Trans. 2008. P. 2832 
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1.     
   =ER  

R =
Cr S 2.136(13) Å
( )

R = Bu
Pt-Cr 2.754 , 
Cr-S 2.275 

Cr-S 2.420(1) A
(

)

(  )

   ( )   Cr S 1.45+1.05 = 2.50 A, Mn S 1.39+1.05 = 2.44 A

 

[Cp'Cr(CO)3]2

Cr

S

Pt

PPh3

PPh3Bu

COOC

Me

(PPh3)2Pt(Ph2C2)Bu2S2

-2CO
Cr

S

S

Cr

CO CO

CO CO

Bu

Bu

Me

Me

 

Cr S

CO CO

R
Me Cr S

CO CO

R
Me

Pt

Ph3P
PPh3

(CO)3M E

L' R

Pt

Ph3P L

Mn-S 2.29 A Mn-Se 2.41A    Re-S 2.45 A 
Pt-S  2.31 A Pt-Se  2.42 A    Pt-S 2.34 A
Mn-Pt  2.70 Å                         Re-Pt 2.33 A 

Mn Se 1.39+1.20 = 2.59 A, Re S 1.51+1.05 = 2.56 A

A.A. Pasynskii, I.V. Skabitsky et al. // J.Organomet.Chem., 2009, V. 694, 21, P. 3373,
K . 2011. .37. 8. .613

L=PPh3, CO
R = Ph
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Mn-S 2.161(1)    
S-S 2.001(1) A
Mn-Se 2.288(1)A
Se-Se 2.305(2)A

rS + rS=2.10 A; rSe + rSe =2.40 A
Mn + S = 2.44 A; Mn + Se = 2.59 A 

2.   Mn- 2-Mn   -  Pt Ni, 
    Mn-

 MnE2Mn , 
 Mn-E   ( 

 0.3 ), 
 -    0.1 

 MnE2Mn , 
 Mn-E   0.2 , 
 -  ,   

E

Mn

CO
CO E E

Mn

CO
CO CO

CO
Mn

Pt
Ph3P

PPh3

E CO
CO

Mn

0

II

(PPh3)2Pt(PhC CPh)

Ph2C2-

I

I

I

I

Te

Te
Cp(CO)2Mn

Cp(CO)2Mn

Mn(CO)2Cp
2.74 

2.69
2.49

2.44

2.69

E = S   E = Se    E = Te    
E(1)-E(2)   2.099(2) 2.383(1)  2.737
Mn(1)-E(1) 2.269(2) 2.382(2) 2.523
Mn(2)-E(2) 2.245(2) 2.359(2)
Pt(1)-E(1) 2.359(2) 2.479(1) 2.650
Pt(1)-E(2) 2.352(2) 2.472(1)

(PPh3)2Pt0(PhC CPh)

E =   S,   Se,   Te
Pt-P av. 2.285 Å

Te+Te = 2.76 A Mn +Te = 2.77         Pt 
+ S = 2.41 A; Pt + Se =  2.56 A 
Pt+Te = 2.74 A Pt+ = 2.43 A
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3. M Te(II)

rMn+rTe 1.39+1.38=2.77A, rTe+rTe 1.38+1.38=2.76A
rFe+rTe  1.32+1.38 = 2.70 A rI+rTe 1.39+1.38=2.77A, 
rC+rTe= 0.74+1.38= 2.12A

2.150

Te Te

Ph

Ph

Cp(CO)2Mn

Mn(CO)2Cp

Te I

Ph

Cp(CO)2Mn

benzene, RT

2.427

2.486

I2
2.868

2.887

Yu. Torubaev, A. Pasynskii, P. Mathur
// J. Organomet. Chem. V.694 (2009) P. 1781

Fe

Te

OC I

IOC

CO

PhTe

-2CO

Ph2Te2 +  I2
Ph

Fe(CO)5
PhTe-TeI2Ph

Fe

Te

OC I

IOC

CO

PhR

R = Ph,
Ph

I

H

-2CO

RTeI2Ph

R: Ph Fe-Te 2.585 A 
Fe-I 2.636, 2.564 A
Te-C 2.118, 2.068 A

X= Br, I

Fe(CO)5  + PhTeX3 0oC,  Et2O

0 IV

X

Ph

X

Te

Fe
OC

OC

X

CO

R = TePh Fe-Te 2.572 
Fe-I 2.648-2.654A Te–Te 2.771 

X=Br
Te Fe 2.5153(13)

Br 2.5205(13)
Brb 2.9418(13)

X=I
Te–Fe 2.5451(6)
Te–I 2.7548(5)
Te – Ib 3.1634(5)

Yu. Torubaev, A. Pasynskii, P. Mathur
// Russ. J. Coord. Chem. V34 (2008) P. 799

Liaw W F., Chiang M H, Lai C H. et al.
// Inorg. Chem. 1994. V. 33. P. 2493
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Se

As
Fe(CO)3(CO)3Fe

Fe(CO)3

Me
PPh3Ph3P

Pt

Se As

(CO)3Fe Fe(CO)3

Me

MeCN
reflux

(Ph3P)2Pt(C2Ph2)

Ru + P   2.53 A
Fe-Fe 2.599(1) Fe+Fe= 2.64 A
Fe-Se 2.426(1) Fe+Se= 2.52
Fe-As 2.331(1) Fe+As= 2.51
As-C 1.950(1) C+As= 1.95
As-Pt 2.414(2) Pt + As = 2.55
Pt-Se 2.491(1) Pt + Se =  2.56
Pt-P av.2.288    Pt+P = 2.43

Fe + Te 2.70 Å
. . � . . , . .  . . , . . , 
. . , //  . 2009. .35. 2. .113-121 

4.
M P, As, M Se, Sn

[Fe3( 3-Te)(CO)9]2- + [(C5H5)Fe(CO)2]2SnCl2

[(C5H5)Fe(CO)2]2Sn( 3-Te)2Fe2(CO)6

rFe + rTe = 2.70 A

2.5829(5) ÅFe Fe

rFe+Sn 2.71 A r +Sn 2.77 A

Fe Sn (2.5577(4), 2.5594(4) Å).

Sn Te (2.8553(2), 2.8401(2) Å)

Fe Te (2.5785(4) 2.5829(4) Å).



66

Fe-Te 2.528 
Te-I(1) 2.88 - 3.07 

X = I
Fe-Te  2.52 
Te-I      2.95 

X=Br
Co-Te 2.53
Te-I     2.98 
Te-Br   2.70 

rCo/Te 2.64 A
rFe/Te 2.70 A
rTe/I 2.77 A
rTe /Br 2.58 A

Y. Torubaev, A. Pasynskii, P. Mathur, J. Organomet. Chem. 694 (2009) 1781–1785.
Y. V. Torubaev, A. A. Pasynskii, A.R. Galustian, P. Mathur, Russ. J. Coord. Chem. 35 (2009) 1
A.A. Pasynskii, Yu.V. Torubaev, P. Mathur et al. J. Clust. Sci., (2008) V.20, 1. P.193.

Te

Ph

X

X

L(CO)2MIL(CO)2M
[PhTeX] Br2, RT

PhTe M(CO)2L

5. PhTeX SnCl2
M Sn

I
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OC
CO

Me

MeMe

Me

THF, re flux

SnCl2

SnCl3
Co

OC
CO

Me

MeMe

Me
I

Fe

CO
OC

SnCl3
Fe

CO
OC

THF, re flux

rFe/Sn 2.71 A
rCo/Sn 2.65 A

Fe-Sn 2,4906(13) ÅCo-Sn 2.4595(8) 

PhTeX SnCl2  ,    
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O-Bi2O3-B2O3 (M = Ca, Sr, Ba).
aBi2B4O10, SrBi2B4O10,

Ba3BiB3O9, BaBi2B4O10, BaBiB11O19, aBi2B2O7, SrBi2B2O7
BaBiBO4. ,

-
. , Bi2O3

(d = 3,5-8,0 / 3)
(Tg = 580-330° ) (T = 680-400° )

, 1,6 2,2 ( =532
).

BaBiBO4
10 5 3 . ,

BaBiBO4 310 ,

,
Nd

.
 BaBiBO4
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Mn <1 10-8 1·10-6 <1 10-8 
Mg <3 10-7 6·10-6 1 10-6 
Cu 1 10-6 5·10-6 <7 10-8 
Cr <1 10-7 5·10-6 <1 10-7 
Pb <1 10-6 5·10-6 7 10-6 
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