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SCOPE AND C~~ENTS.
, ,-

Reactions ottheconiplexes [CS!'ieSHC12J2 (H-Rh and Ir)

with:..~,lCOholic base gave. the bridg~1hydrides (?sHesH~)2HCl~. "
: .,,:-, '.. ,...~ .. ..'

" " ,The hydrides reacted readr~ _to: room temperature ,. : . . - ,"

with cYclic and -acyclic',diolefins to' giv.e 17-al1ylic complexes,. . . - ,~,. . .'
.' ). . .

thecyn- isomers being the ones obtained when 'a choice was

livai1a~l,p., 'loIh...~"both termii'lal .. and internal double bonds
" .. , . .

ve~epreSent, additidn,of H-~ occurred~pre~efentiallYto'
. , . ',' ." ','.,

the '~rminal double bond. .'
I, The ally'lic colllplexes sho!lf!d 'varyinq d~rees of

" '. I: " •

st~bllitY:'tc:JVards reductive ,11minatiOn(by: lo~s OfHC~) and

the'fo~tionof l,3-dienecolllplex~S,. Allyls with onJ:y

,

,.

0' I.

'8yn- substitu~nts v~re sta~le towards diene complex;!ormation.
• . .1,':

Those -with an additional C-2 methyl substit~entwere ).ess stable·

"

- ,

,and the diene' cOmplexes cou,ld be ~btained uricier moderately.'
.. . . ". . ". . ..

drastic, condition8~ presumably via O'-allyl iritermedia~es. Alr'lyls

with an anti-methylor-metbylene subStituent underwent. ,

reductiv~ ~li~ine~ion or ,HCI to give diene eOmPI~xe8.. ' . t ", .' . ....
spontaneously. illld theo;':'-,reo:ctio,ns vere' acce'leratt>d by -the

, ' , • ,j" '

e. .-,,," .
" ii , . . . "
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presence of triethylamine. /

" .. Kinetic studie~hese'hydride-diene reactions·

"

indicated that, the. reactionsve:e' tlr~t-order 'Iii th re,sP.ect
. . ~ . '.' . ,- .

to the nydride arid in~ependent of the natu~earid,cohcentration'

ot'thecHene. Except for 2.5-d'imethyl~i,4-hexadiene,all

. Idienc,s studied reacted at the same ra~e with the saDie hydZ:,ide.
~dJ"l. . I

The- deuterides (C5He5K)i~13 did not show any siqnificant'

,~inetic isotope efteet. These results suggested 'that the,. '

, rate'-determlrling ste'p of these hyd.z::ide-die!le·.r.eac~ion,~vas
. ""'---

the cl~aving o~,the chloride bddge to creat.ea vacant site.
.- fi .

,

,.. Hechanismsfor the formation and ,decompos~t;iori of the aUrls

,
'...

. .'are propOs~:
I

Reactien&ot[c5He5~CI2J2vith dibenzylideneacetone~
'... . .

. aUyl,cyanide' and. some fJ-diketones are descri~."

. .' 1-,
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, , 1-3
I. Metal ~-OOmplexes

INTRODUCTION

·f.

"

,In 1827 Zeise first prepared the platinum-olefin
\ 4 . " .

complex, K[C2"4PtC13).3H20 , known as the Zeise'ssalt, but

the ablliiy of unsatur~te4 hYd~Oca~bons to form ~-complexes
• _ • . ' • J ~ I

with transition metals began 1;0 draw attention o.nly in the

1950's. Si~ce the~ ther~ has been tremendous groWth in

• inter'est. and ac;tivity 'in this subject, ,not only because such
, ,

complexes involved new types of chemical bonding but also
I

'beca~e many of them are active catalyst~, or serve as model
, ,

compOunds, 'for some indus.triallY important catalytic systems'.

The ~-cqmplexes are ,so FaIled because the, unsaturated ligands

use th~ir vacant, anti bonding ~. orbitals to accept metal

•

electrons in addition to forming a "donor" bond by the inter-.

action o( the ! i lled,' bonding ~ orbitals vi th vacant metal

'orbitals (Figure 1). It is1his combi~ation of donor and

acceptor interaction vhich- leads to the stability of metal

, 0

~-eOmplexes. , '

In these comp~xes the electrons are delocalised over

both the unsaturated ligand(s)'and the metal and the metal
, .

atoms are often in lov "formal" oxidation states.

The vast _jorky of

18- or- 16-electron ruleS and

I

~-complexes o~y

.~
are diamagnetic.

the 80 ca,lled

ExCeptions '.



•
•

"

'2

to this empirical rule are/uauallyunstable. •
, ,

.
fo.- •

~

'- ,

"
I

A brief discussion of the major'tyPes of n- ,

complexes !ollovs.

A. MOnOOlc!i" 00~Plexes6.7

~(~) "donor" bond-.
Fig. 1

(b) "acceptpr" bond
~ .~

BondIng in'olefir compiexes,

. '

" ,
."

, .
Interaction of monoolefins with transition metals

COrms ~ variety of ,i-olefin complexes,. The struct'ures of a, ,

, .

'"

" .,

, "

•0,

are shovn ,belovo
; '-

. '

great number of them have been dete.rmined•. Typic~l examples
-" 'J'

such as zeise's saJ,t. ,(!.l0 •., and C5"sRh(€2H4)(~F"I)' (~).g, , '
, • 'f'
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Non~ffjugatiJd cUenes 8~ as l,S-cyclooctadi,ene ,

'(l,S-COD)and.norbornadiene (NOR) usually form metal.n-
, '. " ..' '1 • ..

~ple'xes with both olefinic bonds coordiqated to· the metal,
. '.,, ~., '. . ,

'aaln [Rh(l,_S-~D~l]2' H)lO~ \a~ :Pd'(NOR)b2~(~)tl.,:-
o ,. • •

",
"

, .'
•

~Cl,<;~·Rh.... Rh ' "
,,' -:"oCl/ , . '

,
'.:

, .

t/;J,
I'd ;.

/'\
ci.' Cl

'"

,

o

.. The above CQIIlplexes, where. t,liere is no conj~gation
. " . '.' , " ~ .' .'

. . .' ",'~ .
between the olef,inie' bonds in the ligand, can be regardi!<Fas

, ". . ' . ,.,'

possessing tvt) '2-eleCtron'ligcftlCls and the, bonding sit.uadon
" '~ . ..

. iaaimilar to that in't~monoole(in
, "

B. Allylic cnmplexesi2 ,l:3 ."

Complexes.
., :

..
•

The' al'lyl 1igand,Can~ bound to a metal in.three
J', •• '. .• ' •

."

, .'

" .
, :.... ..' IO'~

" / . u)· a-aUrj (or h.~":allY.l'.fl e~9' C5HSF..e(dh2(C4H7l, (,5)

JU) 1!-all~l(orh-:'llllYl)1,e.g •. (C:3Hs)i~i, (2.)

('iH), a~~t~ic n-allyl, e~'~"'C4H7Pd(PPh~)Cl" Q'> .

.,ways ••

• •

. I . ,'.r'
.:.(
. '
. ' , ..

This 'notatIon 'for organometall~c'~poun~swasprppo8edby
.'" , ~.

Cott:onlS.'The'number'of' caJllbonatOlllsthat are' bonded to th~
'" .' d ":"~ • ,,' [) ",' ..... ". • ,.'.,a' '", ,.' "-, .. ',~'.' " -', :' 1
_tal' atom is specified ,by a:,·pr,efix, such 1l$,mOnohapto...(h ,-).'

'. . .... '2 '.' ",! ". '. 3> . ' ." ' . .' .
di~Pto-.(h ~), .. ,trihaPto-(h -:-h ~t~,.' • ' . '"

". "

,,



t,' "0

, .

. 4

-,,. "

)1'
"j,

"'­~, PPh3

co

tA-./
~Fe-CO

. \ ..
CHiCH=CHCH3

(6 ) (1.)
•..,. ', I
":J.,,'
-/',,

. :!
. I

:1 T,he~-allyl,complexes, in which the ~ electrons are
J ' ,0,< . ",II • ,-

~Plet~li'delocalised rNer the aUylic skeleto.n, ate most
-"" ~ , / '..r.

'COIllIliOn in, met'al complexes. ThE! bonding, scheme has been
. . . I

discussed by Kettle and Hason14 • They suggested that two

extremes' of ~ndi~ be pOstulat~, one in whi~h the three

carbons' ,ot th!! allyl and·th~ lIIetal are coplanar (~a) and.
",'

\

. I

. .,.to the Coordination plane of the metal.

, ' ~ .
the\o.therin which the aUylic plane is perpendicu,lar (!!.b)

. (

....
" ~",. .

,.,..... .
H

. ;;,

'( l!.8 ) ,'.

l'

/1 TheoretlC$'lca)cu1ations .Qf vario\is overlap integrals.
~ . .

I ," . ," , , . , ,.'

between' ~he me~t an~ the allyllc ligandleadt~ the .pr~ction: .
• .. ," • • , .h..O' .
that ~he iriteractlon;is~ximiSedforadihedral~gle,Qf110'~

'nils· is . in good agreement~it.h the res'ul~s of the 'x::'ray
" ' " , '.,

detE,rrmination on allYIPlll1ad:Lum chloride dimer. (111.50 .)16.'.
. .- ' . ~.'

. .,-.
\
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The designationa of synpossible.

When' there is

\

, \

a 8ubetitue\t oq'~he terminal carbon of

a, lI-aliylic ,gr:ou~, two geOmetrical \somers,nameIY, the syn­

and anti-isomersl7, a~e

,.,

and anti were suggested to denote the posi~ion ~ the substi~
, "

, I

tuent, H, with respect to the unique middle proton, Hc '
v

(
R

<
.'

'syn­
(2,a) ,

.anti­
, (2,b)

The isomers, (9a) and ~b) ,can

distinlJUished by their p.lIl.r. spectra

unambiguoUsly be
I

from the cis and trans

"a is ltlso more shielded

. .~.

higher field.

"\ ,..;. .'.
, coupling betveen~Ha or '"b and "c'

"

by the metal and henceap~ais<..et. .
C. 1,3-Diene oo~plexes18

When do.uble' ·bonds in the olefinic ligand are conjugat~d,

as fn i,3-dienes, the intcra,ction between the two ole,finic
. . ~ -

bonds must, be consider~., A detailed bonding,descriptionbetveen'

these lig~nds'and metalS ~~~en given by various authors l9 ,20.
, ,"

Pictorially, two 'extrcme cases 'o!'bon~ing can be repre!!e-pted

'by'(loa) and '(lOb)~- -
•

·SuPPort1for'.both mpdels',can be obtained from ,the

, cno:stai. structures, of diene' , c:ompleXes. In but~die'J~iron
" .'

'.
" ,

;, . ,.














































































































































































































































































































