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The propert ies  of the s i ly lmercury  compounds, (RsSi)2Hg , are strongly dependent on the nature  of the 
R r a d i c a l s  Thus, in contrast  to b is ( t r imethyls i ly! )mercury ,  the the rmolys i s  of w h i t e n  cyclohexane is  
descr ibed  by the kinetic equation of a second order  react ion [1], the decomposition of bis(tr iphenylsflyl)-  
m e r c u r y  i~ , a f i r s t  o rder  react ion,  with the formation of (C6H5)3Si rad ica ls  [2]. In view of this ,  it seemed 
interes t ing to study the proper t ies  of bis(phenyldimethytsi lyl)mercury (I). This compound was obtained by 
the hydride method [3, 4], by the react ion of phenyldimethylsilane with d i - t e r t -bu ty lmercury  in the absence 
of atmospheric  oxygen and solvents,  a~d using a 2:1 rat io of the reactants .  At 100-105~ 

2C~H~(CH~)~SiH + (t-C4H~)~Hg --~ [C6H~(CH~)2Si]~Hg + 2i-C~H~0 
(I) (I) 

the reactioa is completed in 12-14 h. Replacement of the d i - ter t -buty lmercury by other mercury der ivat-  
ives [5], for example, either diethylmercury or{[(CH3)~Si]2N}2Hg, fai ls  to give (I) even under more drastic 
conditions (150-160 ~ 70 h). 

Compound (I) is  a pale yel low-green crysta l l ine  substance that is  readi ly  soluble in the common 
organic solvents.  I ts  solutions in hexane reac t  exothermally with O z to give m e r c u r y  (92% yield) and 1, 1, 
3, 3-tet~zas~ethyl-1, 3-diphenylsiloxa~e (86% yield). The principal photolysis products of (I) in benzene are 
m e r c u r y ,  [ ,  1 ,2 ,2 - t e t ramethy l -1 ,  2-diphenyldisilane,  and phenyldimethylsilane (Table 1). Apparently, 
photolysis leads to homolytic cleavage of the Si--Hg bonds and the generation of C6Hs(CH3)~Sf radicals ,  
which dime.rize to disilane 01). A s imi la r  mechanism was postulated previously [6] for  the photolysis of 
the optical~.y active bis[methyl-(1-naphthyl)-phenylsi lyl]mercury.  Since the y ie ldof  (C6Hs)2Si(CH3) 2 is 
higher  thax~, that of phenyldimethylsilane (see Table 1), it must  be assumed that the reaction of the C~H 5- 
(CH3)2Si" radica ls  with benzene (which proceeds by the mechanism of homolytic hydrogen replacement  in 
the aromat ic  ring) accompanies the react ion of the same radica ls  with disilane (II) according to equation 
(3). Analogous processes  are rea l ized  during the photolysis of b is( t r iphenyls i ly l )mercury in benzene so- 

CsHs (CHa)2 Si'-~CBH6 ---, C6Hs(CH3)2SI ~ / / = ~  C,H6(CHs)2Si. (C6H5)2 Si (CHa)2 + 

+ C~H5 (CH~)~ Sill 
C~H~(CH~)~Si" + [C~H~(CH3)~Si]~ ~ (C~H~)~Si(CHs).. + 

+ C6H~(CH3)~SiSi(CH~)2 

(2) 

(3) 

luti0n [2] and take place in-other organosilicon sys tem [7]. 

Together  with mercu ry ,  disilane (II) was obtained in high yield during the photochemical decomposi-  
t ion oi (I) !n cyclohexane. In addition, t r a ce s  of diphenyldimethylsi lane,  1, 3 -d ipheny l -1 ,1 ,2 ,2 ,3 ,3 -hexa -  
methyl t r i s i lane  (I]I), and phenyldimethylsilane (see Table 1) [due to the progress  of side react ions (3), (4), 
and (5)] were identified by GLC, and also a number  of othe r products  of unestablished s t ruc ture .  

CsHs(cHahsi" -~ CsH~(CH~hSigi(CH~)~ ~ CsHs[(CH3)~Sil~CsH5 (4) 
CsHs(CHs)~Si" ~ cyclo-C6Hn ~ C~Hs(CH~)2SiH + cyclo-C6Hn" (5) 
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TABLE 1. Photodecomposit ion of Bis(phenyldimethyls i ly l )mercury  (t) 

(I), T., oC Ph2SiMe2 lab Me~Si" m m o l e $  so lven t ,  m l  Hg PhMe~SiH .SiMe~Ph Ph(SiMe~)sPh 

t,oo IBenzene,10 ] 40 

t,03 IBenzene, 10 80 

t0 t,64~yclohexane, 40 

1,601Cyelohexane ,t0 80 

4 [ 1,00 
(~ iOO) 

211;~ 
t 1,64 

(~loo) 
0,5 1,5o(94 

0,91146) I 0,27(14) 

0,70(345 [ 0,39119) 

0,06(2) / 0,07(2) 

0,0913) / 0,0311) 

O, 23 (23) 

0,45(445 

0,84151) 

t, 07 (67) 

0,03(2) 

0,04(3) 

TABLE 2. React ions of Bis(phenyldimethyls i ly l )mercury  (1) 

Starting reactants, 
mmoles 

(i) 

CH3CO2H 
(I) 
(C6H5C0~)~ 
(i) 

t ,2-Br~C2H4 10,75 
(I) 3,82 
HgCh 3,90 

Reaction conditions 
To luene 
solvent, ml " T., ~ 

4,46 
12 

4,83 
3,84 7 
3,84 
6,75 

I0 

I0 

60 

Time, h 

--6 120min 
20 t20 

4 24 

Reaction products 

Hg 
C~H~(CHs)2SiH * 

CsHs(CH352SiOCOCHa 
Hg 

CeHs(CH3)=Si0COCsH5 :~ 
Hg 

CsHs(CH3)~SiBr * 
CH~=CH~ * 

Hg 
CsHs(CH@~SiC1 

Yield, 
mmoles 

(%) 

4,29 (96) 
3,29 (74) 
4,17 (94) 
3,64 (95) 
6,67 (87) 
6,68 (995 

12,50 (935 
5,49 18t) 
7,28 (955 
6,2i 1815 

* Identified by GLG. 
mp 94-96 ~ (q ram); n~ 1.4921; cf.[12]. 

~: mp 180-131 ~ (i ram); n~ 1.5475; Found: C 70.83; H 6.22; ~i I0.24%. CI~HmO2SL 
Calculated: C 70.27; H 6.29; Si 10.95%. 

The photoreact ion of (I) with excess  t r ie thy lgermane  leads in high yields to m e r c u r y ,  phenyldimethyl-  
si lane,  and hexaethyldigermane.  The react ion mixture  does not contain disilane (II) and C6Hs(CH3)2SiGe(C 2- 
H5)3, which i s  not in agreement  with the concept regarding the in termediate  format ion of the C6Hs(CH3)2Si" 
f ree  radica ls  in the given sys tem.  It is  mos t  probable that the C6Hs(CH3)2Si f ragments  in the (I) molecules  
a re  rep laced  by t r i e thy lgermyl  radica ls  in the f i r s t  step, with subsequent decomposit ion of the fo rmed  bis-  
( t r i e thy lgermyl )mercury .  

[C6H5 (CHs)~ Si]2 Hg + 2 (C~H~)3 GeH a 2C6H5 (CH3)2 Sill -~ [(C2H5)3 Ge]2 Hg (6) 
bt hv 

Hg ~- (C,.H5)3 Ge2 

React ions,  s imi la r  to (6a), a re  common for  many types of organobimetal l ic  compotmds [8-10]. Reaction 
(6b) p roceeds  with the quantitative formation of m e r c u r y  and hexaethyldigermane,  which pe rmi t s  i ts use 
as an analytical  reac t ion  [3]. 

The the rmal  decomposit ion of (I) in cyclohexane (200 ~ 6 h) leads chiefly to disi lane (II) (84% yield). 
F r o m  this it follows that the possibi l i ty of the C6H5(CH3)2Si" rad ica l s  taking par t  in side reac t ions  is min i -  
mum under the adopted conditions. 

Finally,  we studied the typical reac t ions  of compound (I) with CH3COOH, benzoyl peroxide,  1 ,2-  
dibromoethane,  and HgC12, which, in contras t  to the above-discussed reac t ions ,  p roceed  by the molecu la r  
mechanism with a he te ro lys i s  of the Si--Hg bonds [6, 11]. The reac t ion  conditions, and the composit ion 
of the products  and the i r  yields ,  a re  summar ized  in Table 2. 

EXPERIMENTAL M E T H O D  

All of the photoreact ions were  rtm in evacuated sealed P y rex  glass ampuls.  A PRK-2 lamp se rved  
as  t he l igh t  source ,  and the distance f rom the lamp was 10 cm. The react ion products  were  analyzed by 
GLC on a Tswet t -4  chromatograph,  equipped with a de tec tor  based on the heat conductivity. Helium was 
the c a r r i e r  gas. The 300 x 0.4 cm glass column was packed with 5% Silicone SE-30 deposited on Chroma-  
tone N-AW-DMC S. 
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Bis(phenyld imethyls i ly l )mercury  (I). A mix tu re  of 3.30 g of d i - t e r t - b u t y l m e r c u r y  and 5.20 g of 
phenyldim~thylsi lane was heated at 100-105 ~ for  12-14 h. Here  300 ml (64%) of isobutane was l ibera ted.  
The excess  silane was r emoved  in vacuo, and 10 ml of hexane was added to the res idue .  On cooling to 0 ~ 
we obtained 2.20 g (45% yield) of c rys ta l l ine  (I), mp 88-89.5 ~ Found: Hg 43.00%. C16H22HgSi 2. Calculated: 
Hg 42.58%. 

Oxidation of (I). Oxygen was passed through a solution of 1.35 g of (I) in 10 ml of hexane. Exother- 
mic reaction ceased after 15-20 rain. The amount of separated Hg ~was 0.53 g (92%), the solvent was re- 
moved by !~ractional distillation. From the residue we isolated 0.71 g (86%) of I, i, 3, 3-tetramethyl-l, 3- 
diphenylsii oxane, bp 151-153 ~ (13 ram); nD 2~ 1.5190, which is in agreement with [12]. 

Pho~oreaction of (1) with Triethylgermane. A mixture of 1.42 g of (I) and 7.06 g of triethylgermane 
was exposed to UV light for 6 h at 8-10 ~ Here 0.64 g (N 100%) of Hg was formed. The excess triethyl- 
germane was removed by fractional distillation. Employing GLC, the residue contained 0.58 g (71%) of 
phenyldimethylsiiane and 0.94 g (97%) of hexaethyldigermane. 

Thei~aal Decomposition of (I) in Cyclohexa~e. A solution of 0.77 g of (I) in I0 ml of cyclohexane was 
heated in a sealed ampul for 6 h at 200 ~ Here 0.32 g (98%) of Hg separated. The excess solvent was re- 
moved in vacuo. Employing GLC, we identified 0.37 g (84%) of I, i, 2,2-tetramethy[-l, 2-diphenyldisilane 
in the residue, and also traces of diphenyldimethylsilane, phenyldimethylsilane, and trisilane (III). 

CONCLUSIONS 

i. lis(phenyldimethylsilyl)mercury was synthesized, the reactions of which with molecular oxygen, 
benzoyl peroxide, i, 2-dibromoethane, HgCI2, and acetic acid proceed with cleavage of the Si--Hg--Si frag- 
ment. 

2. A study was made of the photodeoomposition reactions of bis(phenyldimethyIsilyl)mercury in 
either benzene or cyclohexane medium at 40 and 80 ~ and also its thermal decomposition in cyclohexane 

at 200 ~ 

3. The photoreact ion of b is (phenyld imethyls i ly l )mercury  in t r i e thy lgermane  solution gives m e r c u r y ,  
phenyldimethylsi lane,  and hexaethyld igermane.  
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