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I. PREPARATION AND REACTIONS OF ORGANOCADMIUM COM- 

POUNDS 

Cadmium metal reacts with pentafluorolodobenzene LII a varrety of 

coordinating solvents such as TMF, DMF and DMSO to give almost quan- 

titative yieIds of pentafluorophenylcadmium iodide [ 1 3: 

Cd t ‘C6F5 e C6F5Cd’ 

The reversible formation of a complex of dlethylcadmium with two 

molecules of oxygen has been established by a klnetlc method. Thm com- 

plex may subsequently be traF_sformed into brs(ethylperoxo)cadmium [z]: 

Et2Cd + 202 e Et2Cd- 2 02 

Et2Cd. 2 02 --_, (Et0012Cd 

The 2/l reaction of trlphenylgermane and triphenyltin nyarlde with 

coordinatively saturated organocadmium compound’s affords the corre- 

sponding bis(triphenylgermyl)- and bis(triphenyltin)cadmium complexes 

133: 

ZPh3GeH t Me2Cd* L --_* (Ph3Ge)2Cd.L + 2MeH 

L = TMED, Bipy 

2Ph3S& t Me2Cd. L + (Ph3Sn12Cd= L + 2 ,MeH 

L = THF, DME, TMED, Bipy 



Unsolvated bls(tr!ethylgermyi)cadmlum reacts with organic halides such 

as trrtyl chloride. benzyl bromide and ally1 iodide rn a l/l ratio wrth 

selective cleavage of one Ge-Cd bond. Evidence has been presented that 

the first step of this reactlon Involves one electron-transfer from the 

organorretal compound to the organic halide and Indeed m the reaction 

with trltyl chloride trltyl radIca.ls may be detected by ESR spectroscopy 

Et jGeCdGe Et 3 + Ph$ZCI -\ 1 -> 
Et gCeCdCl t 

1 

Ph3C- + Et3Ce. 
I I 

I J 
Et3GeC! + Cd Ph3CCPh3 + Et3GeCPh3 + Et3GeGeEt3 

A four-centre mechanism is proposed for the exotbermal I/I reaction 

of bis( t rietbylgermyl)cadmium with I, 2-dibromotthane uvhich runs 

selective!y according to r4]: 

Et3GeCd---GeEtg 4 Et3GeCdBr + Et3GeCH2CH2Br 

l5r ---~H~GH,B~ 
J 

Et3GeBr + CH,=CH2 

Dimethylcadmium. diethylcadmium and methyicadmium ethoxide 

react wrth chlorine azrde with formztlon of the corresponding azlde 

derlvatlves whLcb according to their propertiesand IR spectra are 

coordlnatlon polymers [5). 

R2Cd + CINj d RCdN3 + RCl 

(R = Me, Et) 

XIeCdOEt + ClN3 - EtOCdN3 + hqeC1 

The l/l reaction of a di-Grignard reagent with cadmium halides 

affords reagents containmg two Cd-C bonds as evidenced by the products 

formed in reactions with carbonyl compounds and acid balldes. The 

monomeric cadmium heterocycle (I) has been isolated by distillation 

and has been characterized [6]: 
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CdBr2 T BrMg(CH215MgBr -9 C Cd + 2MgBr2 

(1) 

The reaction with acyl halldes affords diketones as the mam product, 

but in reacttons with aldehydes and ketones the yreld oi monocarbinol 

generally surpasses that of the dlcarbtnol [6]: 

:: P ? 
R-G-( CH2)n-GR 

[ 
-Cd(CH2)n- 1 f 2hIgBr2 

(n = 4. 5. 6, 10) 

YH 

;,> C-_(CH21n_ ,-CH3 

+ 

YH YH 
R,,,c-(CH,)n-Cc;, 

The l/2 reaction of dl-Crignard reagents with cadmium halides affords 

an organodicadmlum compound of the type XCd-_(CH,),-CdX the 

reacttvity of which differs from that of [-Cd(CH21n-] iormed UI the 

l/l reaction in that the relative yreld of di-functronal products formed 

in the reaction with acyl halldes and carbonyl compounds IS generally 

higher [ 71. 

Dibutylcadmium reacts rap!cily wtth cyclohexanone and aceto- 

phrnone in HMPT solution at room temperature with the formation of 

enoxycadmium derivatives [g]. e. g. : 

Bu2Cd t 
c= 

0 HMPT, 
OCdBu t BuH 

Soussan et al. have made an extensive study of the reaction of 

organocadmium compounds with Q, g-unsaturated carbonyl compounds. III 

general, 1,4-addition takes place with o, g-unsaturated ketones, the 1,4- 

-eaolate (LI) formed berg capable of undergoing a secondary 1,4-addition 



48 

with the carbonyl compound to afford after hydrolysis 6-diketones (LLI) 

[9, lo]: 

R 

;C=&!=O + RiCd(+ 2MgBr2) _L, 

However, mesityl oxide and fluorenon undergo 1,2-addition. These re- 

actions require the presence of magnesium halides, but tetraphenyl- 

cyclopentmzLienoae reacts quantitatively in the absence of magnesium 

halides [IO]. Lik e organomagnesrum compounds organocadmrum com- 

pounds as a rule react in a 1, Z-fashion with CY, B-unsaturated aldehydes. 

but in some cases I, 4-addition has been observed aE well [ 1 I], e. g. : 

:: 
CH 

+ Et2Cd i 2XlgBr2 ‘Q CHOH +Q!H 
(H30+) 

A 

(49 70) 

The presence of magnesrum halIdes 1s required. The addition of cop- 

per(I) chloride in some cases leads to enhanced 1, I-addition [l I]. In 

the reaction of acroleine with dlpbenylcadmium a secondary 1, Z-addition 

of the primary 1, 4-adduct takes place leading to the formation of an 

adduct (IV) containing an aldehyde function which undergoes condensation 

with the brganocadmiwn compound, the final product isolated being an 

unsaturated 1,3-diol (VII) [9]: 
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Y @ 
CH2 =CHCH t (C6H512Cd t 2MgBr2 -+ C6H,CH2CH=CHCkiPh 

(IV) 

? P 
(IV) + CH2 =CHCH + C6H5CH2CHCH 

I 0 
CH2=CHCH&CdPh 

(VI 

+“5 @ 
(V) + (C6H512Cd t 2MgBr2 ---, CtH5CH2~HCH&dPh 

Q@ CH2=CHCH0 CdPh 

(VI) 

(VII ___j 
YH 

(H30+) 

C6H5CH2;HCHC6H5 

CH2=CHCHOH 

(VII) 

The reactivity of diethylcadmium towards Schiff bases is strongly 

enhanced io the presence of magnesium bromide, the yield of arnme 

isolated from the reaction with benzalaniline increasing from 3 to 92 ‘70, 

if the amount of MgBrZ present during the reaction is increased from 

10 to 200 mole % [ 121: 

1 o Et20; MgBr2 
F’h 

\ 
Et2Cd + PhCH=NPh 

Z” H30+ 
CHNHPh 

Et 
/ 

The reaction of dialkylcadmium compounds with aromatic nitro 

compounds leads to the formation of substituted amines, but this reac- 

tion is often followed by substitution of the aromatic nucleus [ 131, e. g. : 

EzCd, *HEt t &:&I t Et-Et 

Bu20; 20° 
(10 %I (5 %b) (20 70) 

(HZ01 

Refercncu p. 52 
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The mechamsm of the displacement of halogen from a saturated 

carbon atom by phenylcadmrum cblorlde has been studied by Jones and 

Costanzo. The Lntermcdlacy of a free-radical mtermedlate IS consistent 

with the observation of a strong ESR sign& upon moving of the reactants 

md with the fact that the displacement proceeds with racemiaatron, 

whrch was established by the formation of (+)-methyl hydratropate from 

(RI-(iI-brotnoprop~onate under condltrons when the starting ester was 

optically stable [ 14 J: 

(RI-(+I-CH,CHBrCOOCH3 + PhCdCl ” ‘> . . 
3 

(;I--CH3CH(Ph)COOCH3 

The synthetic scope of this type of displacement reactlon has been m- 

vestlgated [ I 4). 

II. SPECTROSCOPIC, STRUCTURAL AND 01 I-IER MISCELLlSNEOUS 

STUDIES OF ORG.LWOCrWhlIUM COMPOLTNDS 

The 60 MHz I 
H NhlR spectral parameters ior dlvlnyl cadmium 

have been reported by Visser and Oiiver. The change in the chemical 

shifts and coupling constants for the series of compounds (HZC=CH)$4 

(M = Zn, Cd, Hg) has been discussed as a function of the central metal 

atom [ 151. E vans and PLUips have studied the occurrence of exchange 

of penttiuorophenyl groups in solutrons of pentafluorophenylcadmium 

Iodide using l9 F NMR spectroscopy (p-fluorme regron). The calculated 

value for the equlllbrlum constant ti for the Schlenk equdibrium 

(C6F5)2Cd i CdI2 = 2 C6F5Cdi 

at -GO0 in DMF is 3.2 f 0.7 and at 15O in DMSO is 3.2 + 0.2 Cl 1. 

The UV spectrum of the complex Et2Cd- 2 02 contains an intense 

absorption at 276 mm [Z]- The 2, 2’-brpyrrdyl complex of bis(triphenyl- 
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germyl)cadmtum and of bts(trlphenylstannyl)cadrnium display charge- 

-transfer absorptions in the vrsrble spectrum, Amax of which decreases 

with increasing polartty of the solvent [3]. The consistently lower 

metal-metal stretchurg frequency (y,, hlCdM) WI (Ph3M),Cd- B~py as 

compared wzth m (Ph3Mj2Cd-TMED (M = GE, St-r) has been euplamed 

m terms of Cd-_, Bipy charge-ttansier [3]. 

The UV absorptron spectrum has been recorded ior the transient 

monomethylcadmlum radtcal produced LII the flash photolysrs oi dime- 

thylcadrnium. Two absorptron systems are observed at 4000-1450 Rand 

2640-2870 x [ 16). 

A molecular structure study of dtmethylcadmrum and Its perdeu- 

terated analog has been carried out assurnmg a iree rotation model. A 

normal coordinate anal-fsie IS presented and the normal frequencres 

and ergenvectors have been calculated c 171. 

The full details of the S-ray crystal structure of brs(pentacarbo- 

nybnanganese)-2, 2’:6’, 2”-terpyr~dylcadmtur~~ C , _,H, ,N3Cd[Mn(CC)5], 

have been publlshed. The coordinatron of cadm1un-r is very drstorted 

trigonal blpyramidal and therm 1s considerable distortion of the octa- 

Fig. 1 Structure of [(Et20),Cd(B,0H,2)]2 snowing positions of boron, 

cadmium and oxygen atoms (from N. N. Greenwood et al., .I. C. 

s. Dalton, 1972, 989). 
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hedral r.mnganese coordmatlon 118, 193. The X-ray crystal structure 

of the diethylether complex of (dodecahydro-nido-decaborato)cadmium 

with empirical formula (Et,O),Cd(B,OH, 2) has revealed a dimeric rno, 

lecde with each ca&nium atom being bonded (via three-centre bonds) 

to two icosahedral BlOHl2 uruts [ZO] (Fig. 1) 
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