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I. PREPARATION AND REACTIONS OF ORGANOCADMIUM COM-

POUNDS

Diazoalkane derivatives of Group II B metals among which cad-
mium have been synthesized by Lorberth via acidolysis of very reactive
bis(trimethylsilylamino) derivatives with diazoacetic ester or diazo-
methane L-l.!

EtZO = -

Cdg\I(SiM%)Z;}.Z + CHN, ——— IC4CN,|, + 2HN(SiMey),

-

Et,0
Cd[N(siMe,),], + HC(N,JCOOE: 22, Cd[C(N,)COOEL], +

2 HN(SiMey) ,

Dyatkin et al. have demonstrated the presence of methyltrifluoro-
methylcadmium and bis-tfifluoromethylcadmium in solution, but these
compounds were not actually isolated [:2_1"‘.

A crystalline 17/1 complex of dimethylcadmium with bis~trimethyl
phosphinimino-dimethylsilane which acts as a 1,3-bidentate ligand has

been reported by Schmidbaur and Wolfisberger [3]
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Anionic cadmium complexes of the dodecahydro~nido-decabo-
rate(2-) ion have been isolated by Greenwood et al. The compound
previously formulated as CdB10H12'2 ErZO is, as shown by single
crystal X-ray studies, in fact a dimer in which each cadmium is
bound to two BlOle cages. In water ionization occurs with formation
of ca’t and Cd(BlOle)zz- the latter anion having been isolated as
the tetramethylammonium or methyltriphenylphosphonium salt ?‘4 .

The reactivity of diethylcadmium fowards carbon tetrachloride
differs from that of diethylzine in that formation of cadmium chloride
is not observed. Reaction with CCl4 in the presence of cyclohexene
vielded EtCdC1i, but no dichioronorcarane of Cz-hydrocar’bons [5].

The reaction of ethylcadmium chloride with methyl ¢-chloroacry-~

late in benzene at 80° results in the formation of cis-dimethyl 1-propyl-

~-2-chloro-1,2-cyclopropanedicarboxylate (I) in 7% yield ,’e]

H Cl COOMe COOMe
AN 7/
EtCdCl + 2 /Cf—‘C —_ + CdCl2
H \COOMe CH2
n-Pr Cl

(1)

Jones et al. have made a detailed investigation of the stereochem-
istry of addition of dimethylzinc and dimethylcadmium towards 2-phenyl-
propanal, 2-phenylbutanal and 2-phenyl-3-methylbutanal. The lower

stereoselectivity observed for the cadmium and the zinc reagent as
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compared with Grignard reagents has been rationalized as resulting

from a tight four-centre transition state (II) for such reactions [7}

The product composition and stereochemistry of the reaction of
in situ n-propylzinc and n~propylcadmium reagents with 4-tert~butyl-
cyclohexanone (AS 69; 284) has been compared with that observed for
the corresponding reaction of the n-propyl Grignard reagent. The
cadmium reagent exhibits the greatest preference for addition {(equa-
torial attack predominates) over reduction (axiai reduction predomi-

nates for the cadmium reagent), e.g. [8J:

OH n-Pr

n-Pr OH
(91%)

61% 39%
"2n-PrMgl + GdCL;"

+(O=o0 OH H

- /"\H OH :
B} 9%)

309, 0%

II. SPECTROSCOPIC, STRUCTURAL AND PHYSICAL STUDIES OF

ORGANOCADMIUM COMPOUNDS

Several reports have dealt with the étudy of ekéhaﬁge reactions of

organocadmium species.
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Alkyl group exchange between dimethylcadmium and bis(trifluoro-
methyl)mercury has been studied by Dyatkin et al. using lH and 19F
NMR spectroscopy. The results were discussed in terms of the fol-

lowing equilibria:

4

(a) (CF;),Hg (CH,),Cd Z—> CH;HgCF, + CH,CdCF,

{ —>
(b) (CF;),Hg + CH;CACF, &> CH;HgCF, + (CF;),Gd

(¢) (CH,,Cd + CH,HgCF; &= (CH,),Hg + CH,CdCF;

t

—>
(@) (CH,),Cd (CF;,Cd &2 2CH;C4CF,
The reactivity of the CHB-'a-Cd bond towards exchange in CHCACF; is
essentially lower than in (CH3)2Cd° Spin-spin coupling constants for

I3 s o 1o = 64(67) Hz and

the new compounds CHBCdCF3 [_I
FMI3cqa ¢ 9% = 309(323) Hz| ana (CEy),Ca [y o Y9 o
= 359(376) Hz] were reported E?._].

A PMR study of the self-exchange of Cd(CH3)2 in diethylether
and the exchange of Cd(CH3)2 with Ga(CH3)3 in cyclopentane and in

toluene has been reported [9_]. In going to strongly basic solvents the

activation energy for the self-exchange reaction drops dramatically,

e.g. E,Z =16 Kcal [ mole in toluene and 6.8 Kcal/mole in THF. Acti

vation energies and kinetic parameters are reported for various ex~
change systems Cd(CH3)ZIGa(CH3) R Cd(GH3)2IZn(CH3)2 and
Cd(CH3)ZlZn(CH3)2 revealing the following order of reaction rates in
non-coordinating solvents: Zn + Ga > In + Zn > Ga + Cd ~

~In + Cd> 2Zn + Cd 3 Cd + Cd. The most likely transition state

for a Group II - Group IIl exchange is thought to be (III), but in a
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strong donor solvent the Group III metal is more probably five-coordi-

nate in the transition state (IV) [9].

R R R R
-~ / | -',; .\\. .
St N N LT e
R AN RER 4
(111) A (Iv)

No case has been observed in which the dissociation step is rate-
-controlling, all of the reactions being second order (91.

Rdder and Dehnicke have presented 1H——NMR evidence for the
occurrence of the following exchange equilibria occurring in the

reaction mixture obtained on dissolution of tetramethylammonium

cyanate and thiocyanate in dimethylcadmium (X = OCN, SCN}) [IOJ:

[ x

CH3)2*Cdx_}" + (CHs)ZCd vl BCH3)2*Cdx]‘ + (*CHs)ZCd

L

[cm)cax]” + (cm),ca’ z= ficw),ca x|” + (CHy),Ca

The anionic complexes are not sufficiently siable to allow their iso-
lation.

In the IR spectrum the antisymmetric and symmetric Ca—G,
stretching frequency for the Cd(CH,),OCN’ species is observed at
509 and 499 o::rn-1 as compared with 528 and 460 cm_l for (CH3)2Cd
[10].

The 28.87 MHz and 80.53 MHz ''B-NMR spectra of GdBjH,,.
-2Et,0 and of [Me,N|, [Ca(B H,,),] (BjgH), = dodecahydro-nido-

~decaborate(~) ion) have been presented. The results for the latter
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anionic complex have been correlated with the known structure in the
solid state [4_}.

t-Butoxy radicals generated thermally from di-t-butyl hypo-
nitrite in the presence of dimethylcadmium induce an SH2 reaction
at the metal centre. If the reaction is carried out in an E.S.R., cavity

the E.S. R. spectrum of the methyl radical can be observed {11_': »
t-BuO- + MeZCd —> MeCdO-t-Bu + Me-

A single crystal X-ray study has shown that the anionic cadmium-
- p .. 1 -
borane complex [Ph3MePJ2£Id(B10H12)2J is isostructural with the zinc
and mercury analogs indicating a structure comprising two bidentate

2= ligands coordinated tetrahedrally to the cadmium dinegative

Dimethylcadmium has been photolyzed at very low pressures with
polarized light (anisotropic photodissociation). The results have been
interpreted in terms of the transiticn movement being perpendicular
tc the axis of the molecule and the fragments separating along the

molecular axis [13].
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