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Abstract 

Calorimetric measurements have been carried out on the heats of hydrolysis of 
the homoleptic zinc alkyls Zn(CH,EMe,)2 (E = C or Si) and bis(trimethylsilyl)- 
amides M[N(SiMe,)*], (M = Zn, Cd, or Hg) at 2.5 + 0.01” C in aqueous hydrochlo- 
ric (1 M; for the Zn compounds) or sulphuric (0.5 M; for the amides) acid. Using 
appropriate subsidiary data, values were derived for the standard enthalpies of 
formation AH,? of the following liquid compounds: Zn(CH,CMe,),, 175 + 14; 
Zn(CH,SiMe,),, 410 * 19; Zn[N(SiMe,),],, 951 + 9 (in eq. HCl) or 963 f 9 (in 
aqueous H,SO,); Cd[N(SiMe,),],, 85 + 21; and Hg[N(SiMe,),],, 834 + 9 kJ mol-‘. 
Using these data, and calculated enthalpies of vaporization, led (via A HP(g)) to the 
following relative M-C and M-N bond energy terms (E): Zn-C (CH,CMe,), 157; 
Zn-C (CH,SiMe,), 195; Zn-N, 203 (from HCl experiments); Zn-N, 209 (from the 
H,SO, experiments); Cd-N, 144; and Hg-N, 108 kJ mol-‘. 

Introduction 

Two of us (M.F.L. and J.B.P.) have collaborated on problems concerning (a) 
compounds of boron and other group 13-15 elements [l], and (b) some transition 
metal alkyls, dialkylamides, and bis(trimethylsilyl)amides [2]. The objective was to 

* Dedicated to Professor Colin Eaborn, in recognition of his important contributions to organometallic 
chemistry. M.F.L. and J.B.P., his friends and colleagues, wish also to pay tribute to his pivotal role in 

creating the flourishing and happy School of Chemistry and Molecular Sciences in The University of 

Sussex. 
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contribute to an understanding of the bonding in such molecules: the methods used 
involved calorimetry, mass spectrometry, He(I) photoelectron spectrorcopq. and 
NMR spectroscopy. Experiments were designed so as to pro~idc data on (i) 
standard enthalpies of formation, (ii) LE. A Ii. and AS for a \arietv of reactions. 
and (iii) valence ionisation energies of parent molecules and appcti&nue prltcnti:Js 

of fragment ions. In some Instances. especially in the contexr 1 li‘ iii! !. riiolci~iilnr 

orbital calculations were presented. 
The present paper deals with calorimetric data on alkyls and his( trirnethylsil~l)- 

amides of bivalent zinc. cadmium, and mercury. MX,. We had three principal aims. 
The first was to study trend\ in mean M X bond energies ( f?, a a function of !hc 
atomic number of M. The second W;IS to compare E‘(hi ~C’) rt~~d l’( M N 1. f:inaliy. 
we sought to determine whether the mean M-C.‘ bond e~erg! IE the Iine:tr %nK j v as . 
sensitive to the nature of H 111 the context of a co~npar~~on betut:c~; (‘t-1 .I;hjt*, 
(E =: C or Si) ligands. 

Results and discussion 

The enthalpy of hydrolysis of ZnR, or M[N(SiMe,)J? 6 -~A iit,,,_) data are 
summarised in the first column of Table 1. each observed x~alue being the mean oi’ at 
least five separate measurements. using either 1 M hvdrochloric acid or 0.5 .I( 
sulphuric acid as the hydrolysing medium. 

The enthalpies of formation of the products in solution :trc not hn<)bn precisely: 
hence an extensive series of enthalpy of solution or mixing measurcmcnt5 wan riintie 
to derive enthalpies of reaction with respect to quell-charactcri.~~~~ materials ah 
products. In particular. since Ant chloride is ;I hygroscopi,~ matcrn;~l u hich i\ VU-!’ 
difficult to purify, the heptahvdrate of zinc sulphate w;t LL& ill I~LJ ~~01~1p:~!-i~on 
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Table 1 

Heats (kJ mol-‘) of hydrolysis, formation, and vaporisation of zinc, cadmium, and mercury alkyls and 
amides, and mean M-C and M-N bond energy terms (kJ mol-‘) 

Compound -A%bsa -AH”,(l) AHvb - AHo, &M-R) Bond 

Zn(CH &Me,) 2 (1) 317.6 + 14 174.9 f 14 51.8 * 10 123.0?17 157 Zn-C 
Zn(CH,SiMe,),(l) 276.2 f 12 409.7 f 19 54.4 f 10 355.3121 195 Zn-C 
Zn[N@Me, ) 21 2 (1) 520.3+ 4 951.2* 9 68.2 _I 10 883.1+ 13 203 Zn-N 
Zn[N(SiMe&&(l) ’ 535.9+ 7 962.8* 9 68.2 + 10 894.7 k 13 209 Zn-N 

WNWM%),l 2(1) ’ 566.6 + 20 853.8 k 21 70.3+10 783.5 5 23 144 <Id-N 
HgW@iMe3)21& c 337.3+ 4 833.7+ 9 71.5 f 10 762.1 + 13 108 Hg-N 

’ Uncertainties equal to twice the standard deviation of the mean of at least five separate measurements, 

except for Cd[N(SiMe,),],, where shortage of material allowed only two measurements with the values 

558.48 and 574.77 kJ mol-‘, and the error is estimated. ’ Values calculated from boiling point using the 
equation: AH, = [5.0+0.041(‘f, - 273)] X4.184 kJ mol-‘, where Tb is the boiling point (E. Wadso, Acta 

Chem. Stand., 20 (1966) 544). These boiling points are not known accurately (Table 7); hence the large 

estimated errors. ’ Values in 0.5 M H,SO, solution; the other data refer to 0.1 M HCl solution. 

experiments. The subsidiary measurements on enthalpies of solution and mixing are 
summarised in Table 2, the quantities of materials used being such that the final 
solution produced had a similar composition to that obtained in the hydrolysis 
measurements. No detectable enthalpy change was observed for the mixing of either 
tetramethylsilane or hexamethyldisiloxane with the aqueous acids. Hydrolysis of 

Zn(CH,CMe,), gave CMe, in unknown proportions of liquid and gaseous phase. 
An appropriate correction was made by breaking bulbs of liquid CMe, into 
hydrochloric acid, the enthalpy change of 17.4 kJ molP’ corresponding mainly to 
vaporisation of the material. 

Evidence for complete and rapid hydrolysis under our calorimeter conditions of 
the zinc dialkyl, ZnR,, or the amide, M[N(SiMe,),], (M = Zn, Cd, or Hg), to 
release quantitatively the R or N(SiMe,), ligand as RH or (Me,Si),O, was demon- 
strated by (i) the formation of a water-immiscible layer of RH or (Me,Si),O in the 
calorimeter (Me,SiOH is water-soluble), (ii) the rate of heat output, (iii) the neglig- 
ible heat of solution in aqueous acid of RH or (Me,Si),O and the measured AH,,, 

Table 2 

Subsidiary AH values (kJ molt ‘) measured under various experimental conditions ’ 

Substance Aqueous acid A %a 
(kJ mol-‘) ’ 

ZnSO,.7H,O(c) 0.5 M H,SO, 22.6 

ZnSO,.7H,O(c) 1 M H,SO, 44.7 

WL,I~P~&C) 0.5 M H,SO, 22.5 

WH,ICl(c) 1MHCI 16.6 

CMe,(l) 1 M HCI 17.4 c 

SiMe,(l) 1 M HCl 0.00 

(Me,Si)@(l) 0.5 M H,SO, 0.00 

CdSO,( ;H,O)(c) 0.5 M H,SO, -9.3 

HgSO,(c) 0.5 M HISO, - 18.9 

’ To duplicate the composition produced in the hydrolysis reactions: see eq. 1 to 14. h The uncertainty 

on these measurements is < +2 kJ mol- ’ ’ This corresponds mainly to vaporisation of CMe,(l), see 

text. 
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for CMe,(l) in 1 A4 HCI. and (iv) ‘H NMR experiments which simulated the 
calorimetric conditions. 

The enthalpies of hydrolysis of Zn(CH,CMe,), or %ntCH,.SiMe, 1: correspond 
to the process of eq. 1. with R = CHICMe or C’HzSiMe,. respectively. except [hat 

for Zn(CH,<‘Me,)2 the eliminated C’Me, was a mixture of liquid and gas. 

ZnR,(l) + (1OOHCI -t SSOOEi,O)~l) 

I= j%n" i 9XH’ i- lOOC1 -a 55OOH,O i- ZKH](I) (,I) 

The precise composition of the final solution is difficult to define. hccausi: oi 
complex formation between Zn” +. H,O and Cl ions. Howr~r. appropriate mea- 
sured data were selected (Table 2) so as to overcome this uncertaintv. The reic\anl 
processes are given in eqh. 2. 3. and 4. 

[Zr? i 98H ’ 4- IOOCI -i 55K!HLO~(l) + 2RH(l) 

=- [Zn- ’ + 98H ' + IOOCI t 55OOI_I,O + ZRH](I! (2) 

ZnSO.,~7H,O(c) + [IOOHCI .+- 5601H20](,1) 

zz jZi$ t J-[S(&] t lOOH’ -t 1OOCI -+m %lOH,Oj(l) (3) 

[H?SO,+ 130H20](l) -t [Zn-’ 4 9XH’ + lOOC’1 + 5SOOH,Oj(li 

Using -AH, and relevant subsidiary data from 7 able 3 (4.51. rhe standard 
enthalpies of formation ( --AAH”~ (I)) of the zinc alkyls %n(t.‘H: EMe; ! , t Ia. C‘ or Sib 
were derived. Table 1. (The calculation includes an enthalp! of diluii0r-i crf I .4h 1\~ 
mol ’ for the process (lOOtIC‘ A SSOOH20) = (IOOHCi +- 5603H10~). 

The enthalpy of hvdrol\xix ci!‘ Zn[N(SihiIe, )- 1, in h$n>chiwic acid Lwresp(>nds _ i 
to the process of eq. 6, 

Zn[N(SiMe,)2]‘(1) + [lOOHCl -t 55OOH,O](l) 

= [Zn” + 2(NH,] -r 96H + c l(!O<~‘[ 4 54981H,(i f Il(Llt:Sij-.Oj(l) (hi 
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From appropriate heat of solution measurements selected from Table 2, the heats 
of reactions according to eqs. 7 and 8 (AH, and A H8) were derived. Equation 9 was 
found to correspond to a negligible enthalpy change; likewise the enthalpy of 
mixing of (Me,%),0 with the aqueous acid solution was shown to be zero. 

ZnSO, .7H,o(c) + [98~Cl+ 5601H,o](1) 

= [Zn2+ + [SO,]‘- + 98H+ + 98Cl- + 56O8HzO] (1) (7) 

2[NH,]Cl(c) + [Zn2+ + [S0412- + 98H’ + 98Cl- + 5608H20] (1) 

= [Zn2+ + 2[NH,]++ [S0412-+ 98H+ + lOOCl- + 5608H,O] (1) (8) 

[H2S04 + llOH,O](l) + [Zn’+ + 2[NH,] + + 96H+ + lOOCl- + 5498H203 (1) 

= [Zn2+ + 2[NH4]+ + [S04]‘- + 98H+ + lOOCl_ + 5608H,O] (1) (9) 

Using -A Hobs (Table 1) and selected data from Table 2 the enthalpy change for 
the process according to eq. 10 (AH,,) was obtained, eq. c. 

Zn[N(SiMe,),],(l) + [lOOHCl+ 55OOH,O](l) + [H2S04 + llOH,O](l) 

= ZnSO,. 7H,O(c) + 2[NH,]Cl(c) + 2(Me,Si),O(l) + [98HCl+ 5601H,O](l) 

(10) 

AH,,=AH,-AH,--2AH,+AH,= -598.2f1.5kJmol-’ Cc) 

From AH,, and appropriate subsidiary data from Table 3 (including an enthalpy 
of dilution of HCl of 2.93 kJ mol-‘), the standard enthalpy of formation ( -A HP(l)) 
of Zn[N(SiMe,),], was obtained, Table 1. 

Table 3 
Subsidiary data for calculation of AH’, @.I mol-‘) a 

Compound AH’, (k.J mol-‘) 

H@(J) - 285.85 f 0.04 ’ 

WH,ICUc) -315.181tO.29 b 

[NH,l,W,I(c) - 1182.65 rt 0.08 b 

ZnSO,~7H,O(c) - 3077.75 L 
CdSO&H,O)(c) - 1729.54& 0.84 d 

HgSG, (c) - 707.51 c 

CMe4 (1) - 189.77 f 0.42 e 

(MesSi)&Xf) - 814.62 f 5.44 e 

HC1(55H,O) - 165.39*0.105 b 

H,SO,(llOH,O) - 888.18 f 0.042 * 

SiMe,(l) - 271.54 f 10.04 ’ 

a Enthalpies of dilution of HCl and HaSO, taken from the reference in footnote c. b V.B. Parker, D.D. 

Wagman, and D. Garvin, Selected Thermochemical Data Compatible with CODATA Recommendations, 

NBSIR 75-968, Office of Standard Reference Data, National Bureau of Standards, Washington, D.C. 

20234. ’ D.D. Wagman, W.H. Evans, V.B. Parker, I. Halow, SM. Bailey, and R.H. Schumm, Selected 
Values of Chemical Thermodynamic Properties, National Bureau of Standards Technical Note 270-3,4, 

U.S. Government Printing Office, Washington, D.C. d Tentative Set of Key Values for Thermodynamics, 

Part VI, CODATA, Special Report No. 4, March 1977. e J.B. Pedley and J. Rylance, Sussex-N.P.L. 

Computer Analysed Thermochemical Data, University of Sussex, Brighton, 1977. 



The enthalpy of hydrolysis of Zn[N(SiMe,)2], was also measured in 1 A4 
sulphuric acid solution, the process being given by eq. 11. 

Zn[N(SiMe,)z],(l) -t [50HzSOd + 5500H10](1) 

= [Zn“i-2[NHJ]-+%H’ +5O[SO,]‘- +5498H,Wt 2(Me,Si),O](li (11) 

The corresponding enthalpies of solution and mixing are give13 by cqs. 12 and 13. 

ZnSO, 7H,O(c) + [48H,SO, -t 5491H20](3) 

= [zn”- t 49[SOJ + 96H’ +- 549XH,O](l) (~12) 

[NH,]~[so~](c) + [Zn’ L + 49[So,]’ i- 96H ‘- + 5498H10] (I) 

= [Zn’* + 2[NH,]‘d SO[SO,]‘- -t OhFit A 5498H:O] (1) (1.7) 

The heats of these processes (A HI1 and AH,,) were calculated by selecting 
appropriate experimental data from Table 2. Hence from -- L1 ff<+, (Table 1). _I ii!, 
and AH,,. the enthalpy change AH,, for the process of cq. 1-I was c)btained. q 11. 

Zn[N(SiMe,)z]2(I) + [50H,SO, -t 5500H20](I) = ZnSO,.71i,O(c) 

+ [NH,],[sc),](~) + Z(Me,Si),O(l) +- [4xHlso_$ .- 5491H20](1) (13) 

~II,,=3H,,-~HH,z--3H,,- --581.1 -i_O.XkJmol~’ i cl ) 

From AH,,. the enthalpy of dilution of the oulphuric acid solution (2.30 kJ 
mol - I ), and using subsidiary data from Table 3. a value c)f 962.X k 9 kJ mol ’ was 
derived for the enthalpy of formation (A H”,(l)) for Zn[N(SiMe, )?]?(I). in satisf’sc- 
tory agreement with the valr~r obtained from hydrolysis i13 hvdrochloric acid, 
951.2 + 9 kJ mol -I. Table I. 

The standard enthalpies of formation, AI-l”, (1) of <‘d[N(Si,Me,)l].(l) and 
Hg[N(SiMe,),],(l) (Table 1) were obtained in a similar way relati1.e to the itandard I _ 
enthalpies of formation of C’dSO, :H,O(c) and HgSO,(c). Enthalp! of solution 
values were found to be unaffected by changing from a solutior: containing Zn’ 10 
a solution containing Cd’+ or I Ig“. 

Chlculation of bond energies 
The strength of the metal-to-carbon or metal-to-nitrogen bonds can be reprr- 

sented by mean bond dissociation erergies B (with 20 being the enthalpy change 
for the process MX2(g) ---) M(g) + 2X(g)) or by bond energy term values ( E). Since . 
reliable standard enth$pies of formation are not known for all ths rsdicalb X 
concerned (especially N(SiMe,),ig)). relative bond energieb as defined h\ 7: h;lle 
been calculated. 

The enthalpy change 3 H,, for the gas phase reaction of eq. 15 i> given by eq. e or 
f (where M = Zn, Cd, or Hg: R =I CH,CMe,. CH,SiMe,. or N(SiMe,), ! 

MR2(g) + ZH(g) = M(g) i XH(g) (15) 

AH,, = /!@M(g) + 2Af_l;‘RH(g) - AHH,“MR2(g) - 2AEI,“H(p) (Cl 

AH,, = 2E(.M-R) - 2E(R OH) !fi 

The enthalpies of formation, AIrl:‘(g). of the gaseous compounds MR, were 
obtained using enthalpies of vaporization 3 N, calculated from their boiling point4 
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Table 4 

Subsidiary AH’(g) data for calculation of bond energy terms 

Species (g) AH’(g) 
(kJ mol-‘) 

H(g) 217.99 + 0.084 ’ 

Zn(g) 130.42+ 0.020 a 

Cd(g) 111.55 + 0.59 b 

W&9 61.38 f 0.042 b 

NH,(g) -45.94* 0.35 b 

CH,(g) - 74.85 f 0.29 ’ 

CMe4(g) - 167.40 i 0.71 ’ 

SiW (g) - 245.60 * 10.04 = 

HN(SiMe 3)2(g) -476.56* 5.86 ’ 

C(g) 716.68 f 0.46 ’ 

N(g) 472.68+ 0.40 a 

’ V.B. Parker, D.D. Wagman, and D. Garvin, Selected Thermochemical Data Compatible with CODATA 

Recommendations, NBSFR 75-968, Office of Standard Reference Data, National Bureau of Standards, 

Washington, D.C. 20234. b Tentative Set of Key Values for Thermodynamics, Part VI, CODATA, 

Special Report No. 4, March, 1977. ’ J.B. Pedley, and J. Rylance, Sussex-N.P.L. Computer Analysed 

Thermochemical Data, University of Sussex, Brighton, 1977. 

(Table 7) and using Wadso’s equation (Table 1). The latter has been shown to give 
excellent agreement with experiment (to +2-3 kJ mol-‘) for other dialkyls of zinc, 
using data from ref. 9. 

In eq. f, the mean bond energies E(R-H) are assumed to have the average values 
in CH_d and NH, as appropriate to the groups R. The bond energy terms E(C-H) 
and E(N-H) were calculated to be 415.9 kJ mol-’ and 390.8 kJ mol-‘, respec- 
tively, from selected literature data shown in Table 4. 

The mean bond energies E(Zn-C) and E(M-N) [- E(M-R)] shown in Table 1 
were obtained from eqs. e and f by using data from Tables 1 and 4. 

Conclusions 
From the mean bond energies E(M-X) listed in Table 1, the following conclu- 

sions emerge, (a) the trend in E(M-N) values is Zn z+ Cd B- Hg; (b) 
E(Zn-CH,SiMe,) >> E(Zn-CH,CMe,); and (c) E(Zn-N) > E(Zn-CH,SiMe,) > 
E(Zn-CH,CMe,). With regard to (a), it is evident that the group 12 sequence (d” 
complexes) mirrors that proposed for main group metal sub-groups, and is the 
reverse of that for a transition metal series; it is in line with trends in AH, for the 
metal M (M = Zn, Cd, or Hg). Turning to (b), we had earlier suggested that the 
weakness of the M-CH,CMe, bond in TiIV, ZrtV, or Hf I” alkyls was attributable to 
a steric effect [5]. We find it surprising that, even in the linear ZnR,, a significant 
steric strain should contribute to weaken the Zn-CH,CMe, bond relative to 
Zn-CH,SiMe,. It would be interesting to have accurate bond length data for these 
zinc alkyls ZnR, (R = CH,CMe, or CH,SiMe,) in order to establish whether the 
thermochemical difference between these Zn-C bonds is reflected in geometrical 
data. 

Experimental 

Calorimetiy 
Enthalpies of hydrolysis and solution were measured using a calorimeter of 30 
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Table 5 

Data relating to the heat of hydrolysis of Zn[N(SiMe,)2]Z in I M aqueous HC‘l ’ 

Experiment Weight of 

sample 

R,” 

(ohm) 

(a __-_---.___ ___.~__ 
1 0.1229 1663.0 1619.5 i I X.1 
2 0.1042 16h2.0 1624 7 il.?.? 
3 0.1171: 1661.8 Ihi9.i -xi) A_.. 8 
4 0.0861 1661 .o IC,?l.l ii I:,‘, 

5 u. 1203 1656 0 lh13.2 i.:l X 
6 0.1154 lhSY.0 lhlli.4 : ! :.“1 
7 0.1353 IhIS?. 1(114.- s:;.; 

x 0.137x 1661.9 lhl’.? .c ,I w .’ 
9 0.1410 1662.0 l(~1l.X i: LX 

_-_-__- _I_-~ 
ti E, (the energy equivalent of the calorimeter +- contents) = 14.34 + O.Y3 kJ mol ’ 1 mean _I M,,,,, -. il0 .; 
214 k.I molt’. h R, and R, are the lnrt~sl and final resistances elf the thermistor 

cm3 capacity made of nylon suspended in a cylindrical brass can of radius 4.5 cm. 
similar in design to one described earlier [I 0] but appmximately l,,‘lOth the 
capacity; further details are in ref. 11. The air-space between the ta’r> vessel> \\a:, 
filled with expanded polystyrene to reduce heat loss. The calorimetric fluid (either 1 
M hydrochloric acid or 0.5 M sulphuric acid) was stirred by a stainless iteel stirrer 
equipped with a device for breaking either one or two glass smpoules (cixltaining A 
weighed amount of sample) held in nylon clips attached to the lid of the ~alorimctcr. 
Temperature changes were detected. hy a thermistor inserted rnto thcl lid t-rt‘ the 
calorimeter. resistance changes being measured by a ci)n\entionai &%ratst~xlc 
bridge circuit and galvanomcter system. The calorimeter in it% I;~cl\rt nit5 placed in a 
water bath thermostat at 25 1: i!.l 0 C. 

The calorimeter was calibrated electrically using an 8 watt heater attached tci its 
lid, the heating period being adjusted to give a resistance-time profile cimilar to that 
produced by the hydrolysis reactions. A potentiometer w;is t~~tl it, mtxure the 
current and voltage across the heater. the accuracy of mea~urcmcnt of power input 

Table 6 

Data relating to the heat of hydrolysis of Hg[N(SiMe,)z]l in 1 M xpmu~ H2S0, ” 

Experiment Weight of 

sample 

(a 
1 0.1673 

2 0.2005 
i 0.1410 

4 0.21 11 
5 0.2X01) 

6 0.209x 

7 0.x5- 

x ii.2564 

4 (J.23h7 

” E, (the energy equivalent of the calorimeter t contents) == 14.71 tO.08 ii.! ohrrr ‘, mtxn if/,+,, 
- 337.St4 kJ mol- ’ ’ R, and R, arc the init& and final resrctanc~‘\ of the !hern,I~t~~r 
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Table I 

Boiling points of ZnR, (R = CH,CMe, or CH,SiMe,) and M[N(SiMe,) 2] 2 under reduced pressure and 

extrapolations to 760 Torr 

Compound Observed b.p. Extrapolated b.p 

(” C/Torr) (O C/760 Torr) 

ZWH2CMe312 SE-59/9.7 180 

Zn[CH,SiMe,] z 44/1.5 195 

Zn]N(SiMes) z 12 82/0.5 215 

Cd]N(SiMes) 2 I 2 93/0.5 288 

Hg]N(SiMes),l, 78/0.15 295 

being better than 0.07%. The performance of the calorimeter was checked by 
measuring the enthalpy of neutralisation of tris(hydroxymethyl)methylamine by 0.1 
M hydrochloric acid. The average of four determinations was 29.7 f 0.3 kJ mol-’ 
(uncertainty equal to twice the standard deviation of the mean), in good agreement 
with the literature value of 29.77 +_ 0.24 kJ mol-’ [12]. 

Compounds for hydrolysis were contained under dinitrogen in sealed ampoules 
of ca. 1 cm3 capacity. Typical data sets for heats of hydrolysis are illustrated in 
Tables 5 and 6. The weight of compound used in each case was approximately 0.15 
g, the resistance change during hydrolysis being ca. 30 ohm, corresponding to a 
temperature rise of ca. 0.4-0.5 o C. 

Group 12 metal alkyls and amides 
The compounds ZnR, (R = CH,EMe,, E = C or Si) [13] and M[N(SiMe,),], 

(M = Zn, Cd, or Hg) [14] were prepared by published procedures from the ap- 
propriate metal(H) chloride, CdBr,, or HgI, and two equivalents of Mg(Cl)R or 

Na[N(SiMe,),]. They were purified by fractional distillation (boiling points in 
Table 7), and their purity was checked by elemental analyses, IR and NMR 
spectroscopy. 
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