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Althwgh the formation of ~4oaplorer betwoon ole- 

fins, and non-oonjugrtod dlolefiae, and PdO12 hae been known for 

several years (l), oomplrxoa In whloh prllrdiw le bound to . 

conjugated dloleflnlo llgnnd have not yet beon deeorlbed. 

Complexen of thie type rith l,&butadlone wore pre- 

pared by us by ligand exo~e, with a oar&u1 oontrol of the 

reaction temperature. By operating at a temperature between -80. 

and-20*C, preferably at-40.0, It wae poeeible to obtain the quan- 

titative llgand exchange between liquid 1,3-butadiene and 

?T(PdCl 
2 
en-pentme) 

2 
, aooordlng to the equation: 

c4=a 
2C4E6+(PdC12*C5E,o)2 - 

_40*c 
2C5B,o+(PdC12*C4H6)2 

The preparation of a series of n-oonplexee between 

PdC12 and O(-olefine has been deeoribed by us in another paper (2). 

An identlosl reaction wae obtained with l,J-oyolooota- 

diene at +20°C. 
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Id5ntioal qualit5tiv5 ro5ult5 w5ro obtained br sllploy- 

ing Iband rxohango on tho7t oomplor of PdCl~bonaonitrll5, and 

at511 core simply, by lotting palladium ohlorid5 to roaot alowly 

in the liquid diolofl~ at tha t5mparature5 reportad abov5. In 

thlr oa50, however, quantitative ~lold5 rib: not obtrimd ainoo 

not all tha PdClz 5mployod raaotad. 

No altoration or 15am~risation of the dlol5Sn in 5x- 

oema ooonrred during tho5e proprcrtiona. The oomplor from 1,3-butac 

dimm and tht obtained from 1,4_oyoloootrdi5n5 prsoipitstad a5 

hromwoolourod'orymtrlm fkom tha liquid diolofin! th5n they mope- 

rate aftor filtration and raparted wa5hing5 ulth anhydrou5 n-pen- 

tam at 4O.C for the butadime oompl5x snd at room t5mperatur5 

for tha oyoloootadiena oomplor. Both oomplox.5 oan bo purified 

by r5prtad dimolution in bana5no or tolwns and repraoipitatlon 

In patrol5um 5thar at 20.0 and 40.C rempaotlvaly. 

The oomplu (PdC12*C4Ha)2, rhloh 15 5l&htly 5oluble 

in hydrooarbon5 rt'la tmp5rature, i5 un5tabl5 above -2O.C. 

At room tompar5turo it ohurgon nearly quantltrtirel~ (96) Into 

tha oorraapondiag ~-ally110 oomplu (PdCl*C,B6C1)2, rhioh i5 

ju5t tha produot i~5uallj obtelnod br the raaotion between 1,3-buta- 

di5no and (WC1,~C&-CH), when tha t5mperrture ma not oontrollod(3). 

The in5tabllifj of tha oompound mad5 it impo55ibl5 to 

ourr out 5lom5ntrl an5ly~i5 and to detarmlne ltm moleoular weight. 

Eowavor, ita formula 15 aura, alnos the 5bovo tranafo~tion into 

tha i5arer 511~1 oompound takes plroe prrotioallr without weight 

loma. 

The h4ompl5x with 1,34yoloootadion5, on tha oon- 

trar.y, 15 e&able up to th5 molting t5mp5ratur5 (110%) md i5 we111 
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soluble in hydrOOarbonc4. 

The elamoatal analyaim and tha determination of mo- 

leoular weight by oqomoopy in banson. are In good agreement with 

the foxmula and moleoular ni8e attrlbutod to the now oompound: 

Anslyniw ior (PdC12*C8H,*)n Ca10. C-33.7; H-4-221 C1&4.8. 

Pound C-34.04; E-4-361 Cl-25.11. 

Cryoaoopy in bonsme (2-w p-p.): 

for (WC12’C8H,2)2 Calo. - 570 

Found . 550. 

Then nature of thr bond botwron dlolrfln and palla- 

dius in the two complexes derrorlbed wa# evldonoed by oharaoteriatio 

reaction8 of the v oomplexeo and furihor oonflrmed by phyoioal- 

ohomioal l tudioa. In both oafma, by reaotion with tallium aortyl- 

aoetonate (4,5), pslladium diaoetylaootonata la obtained (de0.p. 

2O5*-2lO*C, 12 and NM2 l pootra idmtioal with that of a aample), 

and the initially present diolefin in rooovered, pure by gam-ohro- 

matographio analy8ia. 

Rrrthermore, in both oanoa, the diolofin molooule ia 

quantitatively rmplaoed by the roaotion with 1,5-oyoloootadieno1 

rhioh, am ahown by um, ia of general usa to remove a nonoolofin, 

h -ooordinated to PdC12, without altering ita oonfiguration (2). 

It is thus obtained the yellow oomplax (PdC12*1,5-oploootadione) 

with dro.p. 200*-.220.C (6). 

The 1.2. epeotra in Nujol roportod in the l pootral 
-1 

region 1400 + 1800 om in flga.1 and 2 roveal the promenoe of 

the abeorptlon band rslatiag to the unperturbed 0-C (1660 on-‘) 
-1 

and of that around 1500 om oonoemlng a transition natal ooordi- 
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natod double bond (7). 
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Fig. 1 - IR apeotrum in Nujol 
ofi Tr’-(C8H,2.PdC12)2 

5 6 7 micron8 

Fig.2 - IR spectrum in Nujol 
at -40°C of: 

Henoe, wa must oonoludo that, in the two oompounda, 

only one of the tro double bonds ia engaged in the ooordination 

and the other on. Is free: the llgand is monodentate. 

The llyB analy~ia, performed at 100 yO/seo, on a 

Varlan HA 100 mpeotromotar equipped with a HP frequentiomster 

mod.5512 A, on the Toompler (PdC12*1,j-oyoloootadiena) on eatu- 
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rated aolutiwm in CD01 3 , gave the following rwult~c 

II 21 620 L , 5 oprr, area , 2; ,I z, 600 * 5 opr, area 21 
, 

,2 - 204 * 5 opr, area 4 (broad 

- 143 * 5 0~8, area 41 from 

@&no). 

bad) i 

lW (tatruoth+ 

The refrrenoe TM ie extrapolated by the real l hiftm 

a.8 rogarda CHCl 
3' 

q inoo TMS droomporoa the rolute. The four unaa- 

turated -CBbondm have been rraolvod into two groupm of equivalent 

area: thio full~'provoa the rrmult given by 1-R. *urination. 

oan be attributed to the oomplox 

The llyB enalJraie of the oompler with 1,3_butadime bad 

to bo performed at -4O*C, that ia under oonditiona of noaroe aolu- 

bility of the oompound. Conaoquatly, in thir oaae, the resolution 

of the peake of the uneaturatsd -GE-bond8 wae~ not obtained, but 

only a qualitative proof of their l xiatonoe haa bran given. Eorovor, 

the ohemioal bohsviour of thin oompler and the oloee analogy between 

the 1-B. mpeotra of the tro oompoundn doaoribod, doea not leave any 

doubt that only the dimerio ntruoture: 



ie to be ranumed. 

Bwearoh in p~resm In our laboratory (8) h~vo 

demon&ratod that also tramo-?,3=pontrdiene and oictrauc2,4- 

heudiono give, under maitablo (lomdition#, ~-o~mplexec~ of the 

name type. Thanka to their higher atability, it was poraible 

to datemine their moleoulrr weight, wkioh is in agroomont with 

the dimerio formula. 
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