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MERCURY COMPOUNDS
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A method is known for obtaining bis(silylmethyl)mercury compounds of type (RsSiCH,).Hg
(R = alkyl, SiRa) by reacting HgCl, with the appropriate Grignard reagents [1-3]. The use
of this method is restricted by a very small choice of stable Grignard reagents. For ex-
ample, due to this, they cannot be used tc obtain the above-indicated types of compounds,
where R = halogen or alkoxy.

We developed a one-step method for the synthesis of bis(organosilylmethyl)mercury com-
pounds (III) and (IV) in 85-95% yield. The method is based on the photochemical reaction of
bis(triethylsilyl)-(I) and bis(triethylgermyl)mercury (II) with chloromethylsilanes Mes-pXne
SiCH,C1.
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M = Si(I), Ge(1I) X = Cl (ITI), OMe(IV);
' n=0 (a), 1(b) 2(c), 3 (ay

(Et;M):Hg 4 2Me,_,X,,SiCH,Cl - (Mes- X,SiCHy): Hg

Compounds (III) and (IV) are formed via the chain radical process, which includes the
following steps.

chain generation
EtaGe— Hg—GeEty ——— 2BtsGe
chain propagatioﬁ
Et;Ge” + Me,SiCH,Cl — EtgGeCl + Me SiCH,’

Me,SiCH," + (Et;Ge),Hg — Me SiCH,HgGeEt, + Et;Ge’.
Me,SiCH," -+ Me;SiCH,HgGeEt; — (Me;SiCH,),Hg 4 Et;Ge’.

TABLE 1. Physicochemical Properties of Compounds (Mes-nXnSiCH.)-Hg

bp, T Found . o PMR spectrum

Com-  |Yield, (p, mm n20 Calculated (CeHs: TMS, &, ppm)

pound P Hg) mp,T c H cl IHg si | cm | cH |ocH

(111a) 91 | 51-52 ~ 1486012543 | 6,09 | — [5331 15411040 [ 020 | -
(1) 25,62 | 591 53,49 | 14.98

(1111 95 | 65-66 |[27-28[1,5127117,88 | 3.89 | 17,06 | 47,90 113,70 | 0,48 | 0,34 | -
(0,02) 17,33 | 3,88 | 17,05 | 48,23 | 13,54

(Ific) 88 | 82-83 |46-48! — 110,631 2,36 | 30,86 4355112251030 | 055 | —
(0,02) 1052 | 2,21 |31,05 | 43,92 | 12,30

(111d) 87. | 99-101 [67—89| — | 537 088 |4284 14053 [1140| 041 | - -
(0,02) 4837| 0,81 | 42,75 | 40,32 | 11,29

(IVb) 84 | 59-60 | — |1,4849123,40 | 546 | — [49,50 | 14,14 0,08 | 0,16 | 3,35
(0,06) 2361 | 545 49,28 | 1380 |

(IVc) 90 | 81-83 ~ 1474612191 | 544 | — |4560(1295| 0,02 | 0,47 | 344
(0,06) 21,89 | 5,05 45,69 | 12,79

(v 79 | 98-100 | — - | 2034 428 | —~ [433311249005 | — |352
(0,08) 20,40 | 4,71 42,58 | 11,93
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chain termination
2Et;Ge” — Et;Ge — GeEt,
2MegSiCH," — (MegSiCH,),
Et;Ge” + 'CH,SiMe, — Et3GeCH,SiMe; (VII)

The radical character of this process is supported by the fact that the products of the
recombination of (V) and (VI) and the cross-recombination of (VII), as well as radicals and
Hg, were detected as impurities (about 5%). Proof in support of the chain mechanism is the
efficient inhibition of the process by a small amount (about 10%) of benzophenone, in whose
presence the time for the photodecomposition of (II) increases from 2-3 min to 1.5 h. Pre-
viously we had shown [4] that (I) and (II) during photochemical reactions with benzophenones
form stable O-silylated and O-germylated stable radicals. It is natural to assume that
benzophenone functions as a "trap" for silyl and germyl radicals and terminates the chain.
The other studied reactions probably proceed by a similar mechanism.

The physicochemical properties of the obtained compounds are given in Table 1. The
structure of the products was confirmed by the elemental analysis and the PMR and mass spec-
tral data.

EXPERIMENTAL

All of the reactions were run in sealed evacuated ampuls as described in [5]. A DRT-
375 quartz Hg lamp was used to irradiate the ampuls. The distance to the light source was
10 cm., Typical experimental procedures are given below.

Bis(trimethylsilylmethyl)mercury (IIIa). To a solutiom of 2.5 g of MesSiCH,Cl in 10
ml of benzene was added 5.2 g of (II). The mixture was irradiated until the characteristic
orange color of (II) disappeared (3 min). Fractional distillation gave 3.4 g (91%) of (Illa)
(see Table 1). The following were also detected in the reaction mixture by GLC: hexaethyl-
digermane (V) (~4%), 1,2-bis(trimethylsilyl)ethane (VI) (3%), and (trimethylsilyl)methyltri-
ethylgermane (VII) (~3%). We isolated 0.1 g (5%) of Hg. The reaction time is increased to
1.5 h if this reaction is run in the presence of 0.2 g of benzophenone.

Bis(methyldichlorosilylmethyl)mercury (IIIc) was obtained by a similar procedure in 88%
yield from 3.7 g of MeCl,S5iCH,Cl and 4.8 g of (I) in 15 ml of hexane.

The other compounds, (III) and (IV), were synthesized in a similar manner.

CONCLUSIONS

A general method was developed for the synthesis of bis(silylmethyl)mercury compounds,
which is based on the photoinitiated chain free-radical reaction of bis(triethylsilyl)- and
bis{triethylgermyl)mercury with chloromethylsilanes.
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