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At the present time, various types of filling of the
coordination sphere of a metal (M) in a siloxane chain
are known: a metal atom can coordinate with the O
atom of a metallosiloxane —M—0O—(R)Si— fragment or
of an aliphatic alcohol as well as with a siloxanolate
anion RSiO~ (M = Co,!? Ni 3). In addition, variants
involving n-bonded (M = Zr)* and o-bonded (M =
Sn)’ organic ligands are described. Addition of an n-donor
ligand to the metal atom in the siloxane chain is also
possible (M = Ti, V).6

We studied the possibility of introduction of metal
atoms already bonded to n-donor ligands into the silox-
ane chain. It is established” that the reactions of butanol
solutions of organosilanolate C¢HsSi(ONa); 6Pr*OH
with metal-complex compounds MCl,- 2L (M = Co,
Ni,n =2, L = PhyP; M = Fe, n =3, L = PhyPO) at
an equimolar ratio of Na* and CI™ results in the forma-
tion of metallosiloxane (MS) accompanied by substitu-
tion of the organophosphorus ligand. Oxygen atoms of
the metallosiloxane fragment play the role of a substitut-
ing ligand. The exchange reaction occurs according to
the scheme:

2PhSi(ONa)y + 3MCl,y - 2Ph;P —
-+ [(PhSIO; 53 - (MO);], + 6PhyP + 6NaCl
I: M =Co
22 M = Ni

PhSi(ONa); + FeCly- 2Ph;PO —
— [(PhSiO, ) - (FeO, 5)], + 6Ph;PO + 3NaCl
3

Found (%): 1, Si, 11.10; Co, 35.95; Si/Co, 0.65; 2,
Si, 10.90; Ni, 35.81; Si/Ni, 0.64; 3, Si, 12.95; Fe, 26.10;
Si/Fe, 0.99. The data of the UV spectra (CHCl;,
Amax/nm: 1 (555 (e 28)) and 2 (390 (¢ 45), 690 (c 38))]
are similar to those obtained for Co—MS ? and
Ni—MS,3 whose coordination metal spheres are filled
with O atoms of M—O—Si(R) fragments. According to
the elemental analysis data, none of the MS formed
contains phosphorus. Colorless crystalline products whose
composition corresponds to ligands of metal-containing
compounds were isolated from the reaction mixture:
Ph;P, m.p. 78—80 °C (from benzene) (¢f. Ref. 8: m.p.
79 °C), and Ph;PO, m.p. 154—156 °C (from benzene)
(¢f. Ref. 8: m.p. 156 °C). In the case of M = Pd, the
reaction occurs via a different scheme:

2PhSi(ONa); + 3PdCl, - 2PhyP -
- 2[(PhSiO, ¢)|, + 3PdO + +6Ph3P + 6NaCl.

The formation of PdO is the result of the intermo-
lecular rearrangement according to the scheme:

N
PhSi—O Pd—
— /

\
PhSi— 0O —Pd—
/ Lo

NG AR SRR
PRSi— O —Pd p\héi 0—Pd
Ve e

Reaction products: (1) colorless amorphous polysilox-
ane [found (%): C, 55.12; Si, 21.12; (PhSiO; ¢),; calcu-
lated (%): C, 55.86; Si, 21.77]; (2) black amorphous
precipitate [found (%): Pd, 86.2; PdO; calculated (%):
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Pd, 86.9]; and (3) crystalline product, m.p. 7980 °C
(from benzene), PhyP (¢f. Ref. 8: m.p. 79 °C).

The results obtained show that the synthesis of metal-
losiloxanes involves the displacement of the n-donor
ligand from the coordination sphere of metal by the
highly basic oxygen atom of the metallosiloxane frag-
ment.

This work was financially supported by the Interna-
tional Science Foundation (Grant NDQ 000).
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Perfluoroperhydro-7,10-diazaphenanthrene
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Perfluoroperhydro-7,10-diazaphenanthrene (2), the
first representative of a new class of compounds, viz.,
perfluorinated tricyclic amines with two bridged nitro-
gen atoms, was obtained in high yield by electrochemi-
cal fluorination of diquat dibromide (1) (product of
quaternization of 2,2 -dipyridyl by |,2-dibromoethane)
in liquid hydrogen fluoride.

N/ —/

1 2
Conditions of electrolysis: concentration of 1 in HF
17 wt. %, current density 500—550 A/m?, temperature
20 °C.

Fluorination products were separated from HF,
washed with H,0 and NaHCO,, and distilled. The
preparative yield of compound 2 was 65 %, b.p. 173—
175 °C. Found: C, 24.2; F, 70.6; N, 44. C|;F;;N;.
Calculated: C, 24.4; F, 70.8; N, 4.7.

Compound 2 is a mixture of six stereoisomers in a
ratio of 1:0.2:0.03:0.02:0.015:0.0! (from the data
of JC-MS). Mass spectrum of the main isomer: 590 M*
(4.2 %); 571 [M*—F] (14.6 %); 521 [M—CF;] (2.5 %),
371 (1.0 %); 326 (1.3 %); 176 (2.8 %); 145 (1.7 %),
131 (17.1 %); 119 (7.8 %); 114 (4.9 %); 100 (100 %);
69 (17.5 %).
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