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In 1874 only a small number of papers dedicated-to organocadmium chemistry
has appeared. The topics treated are closely related to those studied in the
field of orgenozinc chemistry. A separate annual survey of cadmium seemed,
therefore, superfluous. This survey deals with papers in the area of organozinc

and organocadmium chemistry published in 1974.
I. Preparation of organozinc compounds

Relatlvely few papers dealing wi ith new organozinc compounds have appeared
in 1974.

Moorhouse and Wilkinson described the synthesis of bis (trimethylsilylmethyl)
zinc and bis(neopentyl) zinc and their use as alkylating agents in the for—
mation of nicbium and tantalum alkyls [1]. Their earlier findings in the case
of bis (friméthylsilylméthyl)—zinc [AS.83; 1] were confirmed. The reaction of
bis (neopentyl) zinc with tantalum pentachloride did not afford readily puri-
fiaﬁle products, although the known tris(neopentyl)tanfalum dichioride was
detected spectroscopically in the reaction mixture when an-excess of
—alkyla%ingragent was used. Both the colourless TMED. complex and the red

* Zinc, Sﬁxvey édverlng ﬁhe‘years 1972-1973 see J. Organometal. -Chem.,
83(1974) 1-44; Cadmium, Survey coverlng the years 1972-1973 see J.
Organometal. Chem., 83(1974) 45-53.



'zlnc compound for the preparatlnn of ‘an’ alkyl tran31tlon metal comDound

1s the formatlon of methylvanadyl dllsopropoxlde in the reactlon Of

- dlmethylzlnc wlth trllsopropyl vanadate in nentane [2]
':,~Mezzn—+i(§§2CH0)3EV0-—+f MgYO(OQHMe2)2 + MeZnOCHMe2;
A new'typé'of éomplex céntaihing four zinc atoms was'obtained:when’

:'pheny121nc phenox1de was reacted with bis (2 2= d1methy1 -3 5 —hexane—
dlonato\ zine (Zn(pac) ) [3]:

{ PhZnJoPn] p * % Zn{pac), —> 2[PhZnOPh.Zn(pac) j,
(1)

An X-ray crystal structure determination of (I) showed the presence of

‘a doubly bridged eight-membered Zn,0,ring [3] (fig. 1).
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}fﬁé;@imébic'structure contains fou?f and six-coordinate zinc atoms and two-,
ftﬁreé-,-ahd four-coordinate oxygen atoms.

An intefesting compound containing both zinc and gold was obtained by de
' Graaf et.al.[u] from the reaction of diphenylzinc andbgold(I)carbonylchloride:

4Ph22n + 2Au(CO)CL—+ {PhjAuZn), + 2 PhZnCl + 2 CO

(II)

The bright-red compound (II) is dimeric is benzene solution and spectral evidence

suggests .a structure with bridging phenyl groups.

The compound Ph,AuZnCl was obtained similarly using a 1/1 ratio of Ph,Zn to Au
(coj)ci [uy.

Bis (thiocanisolyl) mercury, [PhSCH2]2Hg, reacts with metallic zinc in boiling
xylene solution to give the corresponding organozinc compound. Bis (thicaniso-
lyl)zinc yields thioanisol exclusively when acidolyzed in tetrahydrofuran.
Upon heating, the compound tends to eliminate CH
Zn(SPh), [5].

2 leaving =zinc thiophenolate

II. Reactions of organozinc compounds

An extensive review on the application of organozinc compounds in organic
synthesis has been published by Furukawa and Kawabata. It covers all aspects
in this field and contains literature data from 1960 on [6]. Courtois and
Miginiac reviewed recent advances in our knowledge of the reactivity of,

among others, the allylic organometallic compounds of zinc and cadmium [71.
A. The Reformatsky reaction and related reactions.

Also in 1974, numerous papers dealing with both the synthetic applications
of the Reformatsky reaction, and with the nature of the reagents have appeared
in the literature.
Ruppert and White carried out the Reformatsky reaction in a continuous-flow
system using a heated column containing granular zinc. Yields of B-hydroxy-
esters, which wera greatly improved as compared with those obtained by con-
ventional methods, are reporfed. A main factor appears to be the limitation
of contact-time between starting materials and products in the reaction zone
[e1-

Two papers have appeared which deal with the stereochemistry of the Refor-

matsky reaction.
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:Hladenova et al. studle

'-the ester group, and nature of the metal,-on the ste

"rever51b111ty of the Refbrmatsky reactlon of- a—bromophenylacetates with'

_,benzaldehyde [9] "It appeared that . both- the amount of threo. 1somer and the . a

rever51b111ty oF the reactlon 1ncrease wlth the solvent polarlty ;"'

'ochemlstry and'the

VBalsamo et.al. obtained dlrect ev1dence fbr-equlllbratlon 1n the Refbr-fi

matsky reaction of ethyl G—bromobroplonate w1th p-substltuted acetophenonesj

[10].
H
3

CH,CHBrCOOET + R—@—coc% Zn . B
~ CHy———0H

CH, ———— COOEt

+

R . .erythro

CH,

-HO

H.

R threo

3.

— C-(V)bEVZ‘f' '
— CH
©

The e hro/threo ratio appears to increase with the reaction time until a
erythro/threo PE :

constant value is obtained. This phenomenon is interpreted in terms of initial

kinetic control and a slower equilibration of the diastereoisomers in the

reaction medium. A . six-membered transition state is proposed, in which the

counter-ion ZnBr+cpordinates with the two carbonyl-oxygen atoms:

Br

The nature of the acetophenone substituent influences the initial iscmer ratio,
and greater electron-donating capacity increases the equilibration rate, but

the erythro/threc ratioc remains unaffected. In a later paper the same authors
describe. the preparation of a series of exytliro and threo-ethyl- 3-hydroxy-2-

methyl—-3- (p—substltuted phenyl) butyrates: HeCH(COOEt)CHe(OH)C H, R~-p.

(R = MeO, Me, H, F, Br, C1) [11].

The PMR spectra are discussed and the observed chemical shifts are rationalized
using the diamagnetic anisotropy of the phenyl group, and'theideshielding effect

of the carbonyl group as the main causes for.the diffefences observed between.

-the various possible diastereoisomers.

Beliasoued and Gaudemar have extended the use of the Reformatsky reagent

of the bromozinc salt of an a-bromoacid [AS 83310}, instead,ofithe usual °

a-bromoesters, to the reaction with nitriles [12]. Ketones are obtained

in good yield after neutral hydrolysis:




1) Zn,THF
2202100 -
BrCCOOZnBr + RC‘N 2) H O R-CO-CH

Also nitriles with particularly mobile a-hydrogen atoms, like henzylcyanide,
which do not give addition products when reacted with Grignard reagents, react-
5withbthese Reformatsky reagents to give the corresponding ketones. The authors
tentativelv.suggest a reaction mechanism involving an imino-zinc salt which
spontaneously decomposes. into a ketimine, which subsequently hydrolyses to

the product ketone:

R-C=NZnBr H20 R-C=N-H R-C=NH
— — + co
—C-COZ—ZnBr —C—CO2—ZnBr —?H
In the Reformatsky reaction of ethyl g-bromoisovalerate with bis (n-but-

oxymethyl)-tert.-butylamine, a mixture of products is obtained [13]:

Me_CBrCOOEt + (BuOCH,) . NCMe, + Zn ——

2 272 3
Me3CNHCH2CMe2COOEt 30%
Me3CNMeCMe COOEt 7%

3CNMeCHQCMeQCOOBu 36%
M92CHCOCM92CHCOOEt 15%

The reaction of ethylbromoacetate, zinc and 2,3~disubstituted acroleins

vields unsaturated B-~hydroxy acids [1u]:

RCH=CR'CH=0 + BanCHQCOOEt-—+R—CH=CR'—CHOH—CH2C00H-

These acids were converted by decarboxylation and dehydration into the
corresponding 3,4-disubstituted butadienes.

A series of eight enamido esters of the type:

'ReﬁﬁenqSP.ls



i 1rtetralone (IV) [16]

3.(IIT) was fbrmed 1n tne Re;ormatsky reactlon of Ber20h‘CHCOOMe'w1th the»”iff"

g BanCHZCH=CHCOOMe + Me0OCCHMe - Me-
T e ';0'1 S

0

L

(III)

The product: from the Reformatsky reactlon ‘of l—(3 ethoxypropyl) 2-tetralonei>,’
with ethyl bromoacetate gave only the naphthalene (V) on careful dehydratlon

[16] = o
EtOOCCHMz/” , W)

CH CH COOEt

Gaudemar and co-workers have extended their research on Reformatsky-type
reactions of a-bromoamides to the reaction with imines [17]. At low ( < 20°)
temperatures, f§-aminoesters. are obtalned erclusively, whereas the reaction,
when carried out at 110 s yields varying proportions of a-ethyleneamides,

depending on the nature of'the starting imine:
. 7 : o

R-GH~CH,C
1 2\
uNr NEt

R—CH:N—R; 2

‘BrznCH,CONEt o-
. =

2 :
R-CH=CH-C Z_

NEt2
The formation of B-lactams, obtained when imines are reacted with normal
Refovmatsky'reagnnts, was not observed. The authors propose a mechanism
for the fbrmatlon of both types of reaction products based on two sub-
sequent reactions, i.e. 1) formation of an amlno-amlde.
,R4CH=H-R1_+ BanCHchNEt2'¢____ R.—CH—CHZ—CONEt2
‘ - RY-N-ZnBr

+
l H30

R—TH—CHz—CONEt2

rRb-wg



';2)?deamination'6f'the:amino;émide:
. ngH;FH—CQNEt2
. . . e ) 1
Ban—?r]H R—CH=CH—C0NE1:2 + CH3CONE1:2 + (Ban)QNR
R\ ?Hz CONEt2
‘ZnBr
Although no stable Reformatsky reagents could be obtained from esters
of Y-halo-c-acetylenic alcohols, the esters react with zinc in the presence

of ethanol giving esters of g-allenic alcohols which could be saponified
to the cofresponding alcohols [1i8]:

wloet
1 It
R;;—COO—?H—CEC—gﬁ—Bn + Zn + EtOH — Rl’—COO-$H-C§C3§aLZnBr
1 1
R (V1) R R R

R'
11
—» R"-C00-CH~-CH=C=CHR- + Et0ZnBr

When the reactions were carried out in the presence of ketones, monoesters
of o, B-acetylenic glycols were obtained:

R

(VI) + R/COR, + Zn — Rll;coo-cn—csc—ég;ZnBr
] :
rY R -670
1
- R2
R R R .
i 1t
11 | + 11 _
— R~ -CO0-CH-CZC-CH Hg0 R -COO-?H—C:C-CH—?-RZ
i i
rl R,~C-0ZnBr r OH
Ry

L. Miginiac and co-workers found that the Reformatsky-type reagent formed
from ethyl (methylbromo)malonate and zinec, (VII), reacts easily with propargyl

derivatives to give addition products of several types, depending on the nature

of the propargyl substituent group [19]:

Ban-C(Me)(COOEt)2 + HC=C-R:

(VII)

H
CH,=C-C-R"

VII + HCEC-CHOR — 0

-1
R =H, Me Me—C-CO
]
COOEt

-ReﬁuenuﬂpflS



Coviroe HC_C—CH OR' iy CHS cycca ORJ)PMe(n OEt)

'f‘R -Bu, :E;]' e R'§CH —CHECH CMe(COOEt)
VII +. Hc:c CH -NHEt—+ ' : CH2TCH'CH2 S
s ’/\Nst ST L N
He-C- o’ ' EtooC - CO-NEt
. , ClooEr. e e
VII + Hcsé—cﬂz—nztz-é» cnz-c(CHz—NEt ) -CHe(COOEt)

- -CH=CH~- .
e+ EtzN CH2 QH CH CME(COO...t)2
B.. Carbenoid reactions

Only one paper this year deals with carbenoid reactions. -
Miyano and Hashimoto described a convenient route for the synthesis of the
rather unaccessible iodocyclopropanes [20]. When CH;é is reacted with Efzzn
in neat cyclchexene at 0°, a 50% yield of 7-iodondércarane is obtained, to-

gether with several by-products:

50° ' H

- + Et -+ +
CHIa + Et.9 Zn +© - I .
. 6 hr ’
50% © 9% 4.8%
(VIII)_
o . O
2.5% 1.8%

The byproducts were shown to be formed by reaction of EtZnX (X=Et or I) with
the syn-form of (VIII). . ' ’
The rnactlon was extended to other oleflns and the corresnondlng lodocyclo-

propanes were, obtained in ylelds varylng from 3u—7o%.

C. Reactions of alkenylzinc compounds with carbon-carbon and carbon-hetero-—

atom unsaturated bonds.

This area of organozino chemistry continues to atfraot attention;‘hhich is-
dqulte understandable in view of the 1nterest1ng synthetic p0551b111t1es 7
offered by these reagents (cf. also ref [7] of this’ Survey).

Court01s et al. have reacted ally121nc compounds w1th 51mpleA and : w1th
a—substltutea enynes [21]



CH,=CH-CH,~ZnBr + HC=C-CH=CH-CH,-R' ——

R'=n-Pr, OH, OBu, NHEt, NEt

2
//CH2-CH CH (EH2-CH=CH2
———é CH =C + CH_CH=CH-CH.,-R"
\ . 3 2
- _R? “CH=
CH=CH CH2 R . CH2 CH—CH2
() . x)

Similar reactjons were carried out with y-substituted allylzinc bromides.
Only single-; or double 3,4-addition is sbserved.

For R! = n-Pr and Bu, only product (IX) was formed.

In the other cases, mixtures of both products (IX) and (X) were formed.
Tetféhydropyrans were synthesized by the reaction of allyl halides with
bis(chioromethyl)ether and zine metal [22]:

RCH=CH-CH,ZnBr + (CICH,).0 —> O/R
2’2 o

Frangin and Gaudemar studied the reactivify of allylzinc bromides (XI)
towards alkynes, a—-acetylenic acetals, alcohols and vinylmagnesium bromides

[23):

= ' = = t= =
CH2 CR CH2anr + RCECH — CH2 CRCH2CR CH2+MeCR(CH2CR CH2)2

1
{XI, R° = H,Me) (RC=CMgBr)

3 = —_ 1 n :f’l
(XI) + CH_CCHZOH -— CHZ—CR CH2L(CH20H) qu

CH,~CR*=CH,) CH,~CR'=
(XI) + (Et0),CHC=CH —
CH,-CR'=CH, CH,~CR'=CH,
- 1=
CH,,~CR'=CH,

(XI) + CH =CHMgBr' — CH2'CR'~CH CH -CH= CHCH2CH2CR‘-—CH

. When alkeny121nc reagents of the types CH ‘CH—CH CH-CH ZnBr and
C H CH-CH—CHQ—ZnBr are reacted with aldehydes, only the branched alcohols are
fbrmed.when the reaction.is carried out at room temperature [24F:

R-CH=CH+CH,-ZnBr + R'CHO — R-CH-CH=CH,,
R*~CHOH
(R = Me, Ph)

" (R® = Me, Et, n-Pr, 1—Pr, n-Hex, Ph Et-CH=CMe-)
Referencesp. 15 .



 the llnear alcohols._The authors conclude that thls conver51on occurs. via the

reversed- reactlon and that the 1n1t1al reactlon is- klnetlcally controlled..Sl--T

milar reactlons with ketones at ambient temnezatures yleld mlxtures of branched

'and llnear alcoho’s [25] . i

The amount of 11near alcohol formed increases with the hulk of the alkyl

groups of the ketone. L1ke in “the foreg01ng case [25] heatlng of the reaetlon

'mlxture produces ‘the: 11'near' alcchols exclus;vely. »
Ally121nc bromide and 2—buteny1brom1de react w1th carhodllmldes glvlng 77;2

amidines resu_tlng “from 1 u-addltlon, even in the Dresence of a large excess

of organozinc reagent [26]:

R-CH=CH-CH,-ZnoBr  + R'-N=C=N-R!' ——
(R = H, Me) ’ /CR:CH'CH3
(R' = cyclohexyl, i-Pr, Ph) ——— R!'-N=C

NH-R'

The product. amidines always have conjugated structures as a result of inter-
medlate isomerization.

The sazme authors have compared the reactivities of similar alkenylzinc

: reagents and corresponding magnesium and lithium reagents, towards an imino—
carbonate, an isourea and a guanidine derived from aniline [27]. In the

case of zinc, only the isourea derivative reacts appreciably:

?HQ-CH=CHR
R—CH:CH-CH2=ZnBr + Ph—N:C(OEt)z———+ Ph-N=C-OEt T (XII)
H : .
{R=H, Me, Et) i Ph—N—C(CHQ—CH=CHR)2 : - (XIII)

A mixture of (XII) and (XIII) was obtained only for R=H. In that case, also
a small amount of a product (XIV) resulting from addition of 2 eguivalehts
~of allylzinc bromide was found:

CGHS—NH—C(CHZ-CH=CH2)2-(CH2)3-952-CH5¢H2‘ - (XIV)

In both other cases, (XII) was obtained exclusiveiy;
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.D. Miscellaneous reactions of organozinc .compounds.

Lafdicéi et al. havé continued their work on the asymmetric reduction of
‘ketones by chiral dialkylzinc compounds [28] [29] [AS. 83; 30]. The
:essential_feéture of thié type of reduction‘appears to be the difference
in chiral environment of the hydrogen atoms available for transfer to the
. carbonyl carbon atom of the ketone [281. In a later paper, the reactivity
‘of dialkylzine compounds having B-branched alkyl groupsitowards a series
of alkyl phenyl ketones was studied. At 86° in the absence of solvents the
only product-formed is the corresponding carbinol [29]. A cyclic six-membered

transition state is assumed in these reductions:

_ Ph Pn

. N —> TR
Zn(CH2CH Me2)2 + R/,C-O‘ R‘/C-O....Zn(CH2CHMe2)2-——*
Ph_ B Me Ph Me
" - L N . _
o] _ CHOZniBu + CHZ—C
5 . —
R"/’: ;l Me R Me
O\‘ ".CH2
Zn
iBu

The reactivity of dialkylzinc and dialkylcadmium compounds towards chiral
alcohols has been investigated by Deffieux et al. [30].

Primary alcohols and 1,2-diols appear to be more reactive than secondary
alcohols in the case of dialkylzinc compounds, whereas in the case of dial-
kylcadmium compounds secondary alcohols are more reactive than primary, but
less reactive than 1,2-diols. The reaction kinetics were followed by polari-
metry. Some reaction products of the type [(EthO13%-Zn(OR)2] and [(EthOR)x.
(Zn(OR)Z)y] (x/y isVv 1) were identified by PMR spectroscopy.

Ingue and co-workers made the interesting observation that, contrary to what
might be expected, the ethyl-zinc group in ethylzinc carboxylates is more
reactive towards methanol and pyrrole than the ethyl group in diethylzinec [31]:
"EtZnOOCR" + CH30H — "CH3OZnOOCR" + CZHG
R = Me, CF,, Ph '

Molecular weight determinations showed these "ethylzine carboxylates! to be
associated into trimers. The observed increased veactivity towards methanol

and pyfrole is discussed in terms of the electronfwifhdrawing effect of the

References p. 15



'fthe 1ncom1ng Droton—actlve reagent.

Thermo— and photo-reactloﬁs of dlphenylz1nc w1tb polych orométhaﬁES”wer -
studied [32] In the thermoreactlons, dlpheny121nc-was reacted dlth chloroform”
'and carbon tetrachlorlde at 80- 100 to glve the - followlng product mlxture._

..

Ph2Zn + CHCla-——+ C6H6 +.EhfPh,+ Eh3CH + PthCl +'ZnCl2

1 0.51  0.04 - 0.45  0.11 0.89-.- . - . mole".
Ph,Zn + CCl, —>— PhCl + Ph-Ph + Ph,C + PhZnCl + ZnCl,

i 0.15 0.08 . 0.25 . 0.23  0.77 _mole’

The presence of a carbene'intermediate was detected by the fcrmation of
737-dichloronorcarane after addition of'cyclohexene to the reaction
mixtures. The corresponding pﬁotoreactions were much cleaner:

hv '
Ph_Zn + CHClb _— PhZnCl + PhH

2
hv .
thzn + CCL, —— PhZnCl + PhCl

"Ate' complexes of the type CaZan appear to be much more reactive than
either R,Zn or R ,C2 compounds towards ketones [33]. The -yields and addltlon/
reduction ratios are greater than those observed in-mixed organocalcium
compounds RCal. The stoechiometry of the reaction corresponds to one egui-
valent of "ate'" complex to two equivalents of ketone, i.e. two of the four
ethyl groups present are avallable for reaction.

Similar "ate' complexes derived from zinc and calcium, stronfium; an&
barium were used as anionic catalysts in the copolymerisation of butadiene
with styrene [3u]. Whereas the barium-based catalyst gavercopolymers con-
taining mainly trans-1,% units, the calcium- and strontium-based catalysts
gave Dredomlnantly copolymers with cis-1,4% units. »

Mehta anﬂ Kapoor described a simple, non-reductive procedure for the deha-
1ogena;10n of organic halides to hydrocarbons using zinc in DMF, followed
by hydrolysis [35]1. In the case of gegjdlbromocyclopropanes, monobromocyclo—
propanes, allenes and fully saturated cyclopropanes‘are obtained [36]. Onl*

in certain cases this procedure has preparative value.
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,1III.‘ReaptionS'of;orgaﬁocadmium compounds -

f: ;Empt9z5ahd Huet [37] found'thét when dimethylcadmium, diphenylcadmium,
and’ di-p-tolylcadmium were reacted with benzyl halides in benzene or ether

_mainly substitution products of the type PhCh,R ave obtained:

R,Cd - PhCH,X —> PhCH,R + RCdX

(R = Me, Ph, p-tolyl)
X = Cl, Br

Also, in some cases, small amounts of the coupling product PhCHQCHZPh were
found. When the reactions were carried out in benzene solution, alkylation
of the benzene was observed and the reaction rate increased considerably.

The arylcadmium compounds appeared tc be much more reactive than dimethyl~
cadmium. The presence of magnesium bromide has an overall accelerating
effect, but increases the coupling reaction.

- The same authors made a ccmparative study of the acidolysis of diethyl
compounds of magnesium, zinc and cadmium [38]. In the reaction with 1-hexyne,

the order of increasing reactivity was found to be

< < .
Et,Cd < Et Zn < EtMgX < Et Mg.

Also with iso-amylalcohol diethylzinc reacts much faster than diethylcadmium.
Kinetic measurements show that the reaction of diethylcadmium with alcohols
proceeds by an SBQO mechanism in basic solvents like THF, dimethoxyethane

and TMED. In diethyl ether, anisole or benzene, the mechanism is S_2c:

E
1 Rl\ /R 1 1
RYOH + R.Cd 7 0...cd~ > R'M-0...cd~R — RIOCAR + HR
2 el SR E I

i—R :

} SE2C

ol -—

rY-oH+R_ cd < R*-0 Cca-R ~ RY'-07ca'r + HR s_20

2 q.... R E

When other, more acidic proton-active compounds are reacted, in most cases
a SE2° mechanism is observed.
New, stable compounds with tin-cadmium "~bonds wexe synthesized by the

hydrostannolysis of diethylcadmium [39]:
Et,Cd + (Me,CCH,) SnH ——*[(Me3CCH2)3Sn] cd.

References p. 16
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;IV Phy51cal and spectroscoplc studles of organ021nc and brganocadmlum comuoundsy

Calculated aud experlmental values of AH f(g) and AH F(l) For a series- of -
Drlmary dlalelglnc compounds were given by Smlth [40] The agreement.be*ween,z
calculated and experlmental values is satisf actory. Shinkarev. calculated thef;:
modynamlc functloﬁs (s®, cp°, ¢°-#°/T and AH/T) for dlmethy121nc and hexadeutero-
dlmethylzznc using molecular and spectroscopic data [41]. An 1deal—gas behaviour
between 173°_and 1500° was assumed. .

A spin—trapping technique was used to stedy the model catelyst'system
‘EtZZn/cﬁmene hydroperoxide [42]. ESR spectra were obtained when radicel
species were trapped by 2-methyl-2-nitrosopropane. An intense, stable
nine-line signal was observed when the cumene hydroperoxide /EtZZn ratio
was 0.5 to 2.2.

In a full paper (cf.AS.83;37), Denis et.al. reported on the PMR spectra
of group II-metal derivatives of terminal alkenes [#3]. Di-3-butenyl-and
di-5-hexenylzinec in contrast with di-4-pentenylzinc, exhibit normal FMR
parameters and the concept of metal-olefinassociation is not required to
interpret these parameters. Most likely, the chain lengths are not appro-
priate for metal-olefin interaction. The occurrence of intramolecular cy-
clization in the di-5-hexenyl magnesium and zinc derivatives is thought

to proceed via an internal addition-transiticn state:

6- o6+ C

c=c” N\

H-¢
R &+ 6-\C

Levy and de Loth made a UV-photoelectron spectroscopic study of the basicity
of some cyclic aliphatic ethers and their coordination behaviour towards .
dimethylzinc [44]. The photoelectron spectra showed that the tetrahydropyran.
0.5 ZnMe2 complex was more stable than the oxirane.0.5 ZnMe2 complex, in
agreement with the basicity predictions.

A comparative study by the same technique, of the complexation of the two
Lewis acids AlMe3 and ZnMe2 with nitrogen, oxygen, and sulfur containing bases
showed that ZnMe, -is a "softer" acid than AlMe fus].

The formation of both ZnMe2.L and ZnMe2.L type compléxes could be detected.

In order to elucidate some of the factors influencing the catalytic activities
of group IIB. organometallic compounds, Tsuruta and co-workers measured the '
infrared frequency shifts of diethylcadmium in a variety of solvents, ihcluding

onygen- and sulfur-containing species [u46]. Linear relationships were observed
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'ﬁfpr,ihe.piqtévéfbthe frequency shifts 6V(C-Cd-C) versus 6V(C-Zn-C) of diethyl-
‘zinc-and 8V(C-Cd-C) versus 8V(0-D) of MeOD. ‘ '
' Deviations: of the ploté for the systems éontaining diethylcadmium and
eyclic éﬁlfidés-were interpreted in terms of dative backbonding from the
'océupied 4d orbital of cadmium to the vacant 3d orbital of sulfur in
. solvent complexes. The enhanced reactivity of cadmium-sulfur compounds to-
wards propylene oxide, as compared with that of cadmium-oxygen compounds,
is considered to be also caused by backbonding, making the cadmium in the
cadmium sulfur compound & "harder" acid.

Tamir et al. studied the photofragmentation dynamics of dimethylcadmium
[47]. A theoretical analysis showed asymmetric dissociation to be the major
decay mode. The experimental and computational results in the case of

dimethylcadmium confirmed the theoretical analysis.
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