
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

FORMATION OF (Me3M)3Sb (M = Ge, Sn, Pb) AND (Me3M)4Sb2 (M = Pb)
BY REACTION OF (Me3Si)3Sb WITH Me3MCl
M. Atesa; H. J. Breuniga; M. Denkera

a Fachbereich 02 (Chemie) der Universitiit Bremen, Bremen, Germany

To cite this Article Ates, M. , Breunig, H. J. and Denker, M.(1995) 'FORMATION OF (Me3M)3Sb (M = Ge, Sn, Pb) AND
(Me3M)4Sb2 (M = Pb) BY REACTION OF (Me3Si)3Sb WITH Me3MCl', Phosphorus, Sulfur, and Silicon and the Related
Elements, 102: 1, 287 — 289
To link to this Article: DOI: 10.1080/10426509508042569
URL: http://dx.doi.org/10.1080/10426509508042569

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509508042569
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Sulfur. und Silicon. 1995. Vol. 102. pp. 287-289 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1995 OPA (Overseas Publishers Association) 
Amsterdam B.V. Published under license by 

Gordon and Breach Science Publishers SA 
Printed in Malaysia 

Communication 

FORMATION OF (Me,M),Sb (M = Ge, Sn, Pb) AND 
(Me3M),$b2 (M = Pb) BY REACTION OF (Me,Si),Sb 

WITH Me3MC1 

M. ATES, H. J. BREUNIG and M. DENKER 
Fachbereich 02 (Chemie) der Universitat Bremen, Postfach 33 04 40, 

0-28334 Bremen, Germany 

(Received December 15, 1994) 

Reaction of (Me,Si),Sb (I) with Me,MCI gives (Me,M),Sb [M = Ge (2), Sn (3), Pb(4)]. The lead 
stibine 4 decomposes readily with formation of Me,Pb and (Me,Pb),Sb, (5). 

Key words: Tris(trimethylgermyl)stibine, tris(trimethylstannyI)stibine, tris(trimethylplumbyI)stibine, 
tetrakis(trimethylplumbyl)distibane. 

INTRODUCTION 

Tris(trimethylmetal)st.ibines of the type (Me,M),Sb with M = Si (l), Ge (2), or 
Sn (3) are known for many years.l They have been used as ligands in transition 
metal c o m p l e x e ~ ~ . ~  and as starting materials for the preparation of an t imonide~,~  
distibanes5 or cluster compounds.6 Their syntheses have been performed by the 
reactions of M3Sb (M = Li, Na) with Me,MCI in diethyl ether or liqu. ammonia. 
Earlier attempts to synthesize the lead analogue (Me,Pb),Sb (4) have not been 
suc~essful .~ We report here on exchange reactions of 1 with Me,MCl leading to  2, 
3, or 4 and (Me3Pb),Sb, (5). 

RESULTS AND DISCUSSION 

The reactions of 1 with Me,MCI (M = Ge, Sn) in absence of solvent at ambient 
temperature give 2, or 3 (Equation 1). 

(1) 
(Me,Si),Sb + 3 Me,MCI + (Me,M),Sb + 3 Me,SiCI 

1 2: M = Ge, 3: M = Sn 

Me,SiCI is removed by distillation in order to complete the reactions and to isolate 
the products which are obtained in almost quantitative yield. These new syntheses 
are very easy to do and minimize the use and the handling of the expensive and 
poisonous reagents Me,MCI. 

The reaction of 1 with Me,PbCl is best performed at -50°C. Stirring of the 
heterogeneous mixture of the reagents results in the formation of Me,SiCl and a 
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red solid material consisting of two products, (Me,Pb),Sb (4) and (Me,Pb),Sb, (5 ) .  
The presence of 4 is demonstrated by the mass spectrum showing the molecular 
ion at highest mass and an intensive signal in the 'H-NMR spectrum. 4 is unstable 
in the product mixture and in solution. Decomposition leads to Me,Pb [6 (C,D,) 
= 0.71, *J (207Pb, IH) = 62 Hz (Reference 8 identical data)] and black solid 
materials. The distibane 5 is isolated when the initial product is washed with toluene. 
It is a red solid that is stable at room temperature in an open atmosphere for 
several days. Solutions of 5 in hydrocarbon are yellow. They decompose rapidly 
with formation of Me,Pb. The identity of 5 is confirmed by elemental analyses and 
by the 'H-NMR spectrum. In the UV-VIS spectrum of solid 5 in BaSO, there is 
a plateau of absorption from 320-520 nm with a slope ending at 580 nm. Maxima 
are at 380 nm and 490 nm. Mass spectra of 4 and 5 are similar. A molecular ion 
of 5 is not observed. The formation of 4 is described in Equation (2). Equation 
(3) shows a possible path for the formation of 5. Hexamethyldilead has been 
detected by mass spectrometry. The dilead compound decomposes with formation 
of tetramethyllead and elemental lead. 

(Me,Si),Sb + 3 Me,PbCI -+ (Me,Pb),Sb + 3 Me,SiCI 
(2) 

(3) 

4 

2 (Me,Pb),Sb + [(Me,Pb),Sb], + (Me,Pb), 

5 

The colour changes and the relative stability of 5 compare well with the properties 
of the analogues [(Me,M),Sb], (M = Si, Ge, Sn).' These distibanes are also red 
as solids and yellow in solution and have similar UV-VIS spectra. The bathochromic 
shift on crystallization is a result of the formation of chains through short inter- 
molecular Sb * - * Sb contacts. Similar structural features may be responsible for the 
deep colour of 5.  The novel lead stibanes 4 and 5 are among the first molecular 
compounds with covalent Sb-Pb bonds. Earlier reports consider the syntheses of 
(Ph3Pb),Sb7 and Ph2SbPbPh3." The As and P homologues of 4 are also known.' 

EXPERIMENTAL 

All the operations are carried out in an argon atmosphere in carefully dried solvents. The NMR spectra 
were recorded on a Bruker WH 360 spectrometer at 360 MHz. For the mass spectra a Varian MAT 
CH 7A spectrometer was used. (Me,Si),Sb (1) was prepared following the procedure described in the 
literature' or in a modified way, using tetrahydrofuran instead of diethylether as solvent. 
Tris(trimethy1germyl)stibine (2): 4.0 g (26.4 mmol) Me,GeCI are added to 3.0 g (8.8 mmol) 1. The 

mixture is stirred at room temperature for 2 hours. Raising the bath temperature to 70°C results in the 
distillation of Me,SiCI. The remaining liquid consists of 3.1 g (91.2%) of 2. NMR and MS data are as 
reported in the literature.'., 

Tris(trimethylstanny1)stibine (3): 5.0 g (17.6 mmol) Me,SnCI are added to 2.0 g (5.8 mmol) 1. The 
mixture is stirred at room temperature for 2 hours. Raising the bath temperature to 70°C results in the 
distillation of Me,SiCI. Distillation of the remaining liquid gives 6.0 g (85.7%) of 3 (b.p. 136"C/0.1 mm 
Hg). NMR and MS data are as reported in the literature.'.' 

Tris(trimethylplumbyI)stibine (4) and Tetrakis(trimethylp1umbyl)distibine (5): 2.7 g (9.4 mmol) Me,PbCI 
are added to 1.07 g (3.1 mmol) 1. At first the mixture becomes yellow and later the colour turns red. 
After stirring the mixture at - 50°C in the dark for 15 minutes Me,SiCI is removed at reduced pressure. 
The remaining red solid consists of 4 and 5. 4: 'H-NMR: S(C,D,) 1.11, 2J (2')7Pb, 'H) = 46 Hz, MS 
(70 eV, 30°C) m/z (%): 878 (1) M', 863 (2) Mi-Me, 773 (1) Me,Pb,Sb, 758 (1) MePb,Sb, 743 (2) 
Pb,Sb, 642 ( 1 )  Me,Pb,Sb, 627 (3) Me,PbzSb, 597 ( I )  Me,Pb,Sb, 582 (1) Me,Pb,Sb, 567 (1) Me,PblSb, 
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552 (1) MePbzSb, 537 (2) Ph,Sb, 506 (1) Me,Pb2, 491 (5) Me,Pb,, 389 (15) Me,PhSb, 374 (1) Me,PbSb, 
359 (7) Me,PbSh, 329 (3) PbSb, 253 (100) Me,Pb, 223 (70), MePb, 208 (50) Pb. 151 (5) MeSb. The 
solid is washed with 12 ml toluene at - 15°C. The remaining solid is 5 (yield: 0.73 g, 37.2%; m.p. dec. 
8547°C). 5: 'H-NMR: 6(C,D,) 1.19, 2J (""Pb, 'H) = 44 Hz, MS (DCI, neg., NH,) mlz (%): 627 (30) 
Me,PbzSb, 253 (100) Me,Pb. 
CH-analysis: found. (%): C (1 1 .OO), H (2.70); calc. (%): C (1 1.49) H (2.90). 
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