
'Petrahedron Letters No.10, pp. 765-760, 1971. Pergamon Press. Printed in Greet Britain. 

CONFORMATION OF CYCLOOLEFINS. 

CRYSTAL AND MOLECULAR STRUCTURE.GF TEIE comux ANNOY-(TRANS-CYCLODODRCRNQ 
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I 

The etruc&al-Investigation of the complex AgN03(trana-cyclcdodecene)2 

ha8 been undertaken ae part of a research on the structure of cyslooleflns 

performed ln'our laboratory In the last few yeara. 

Crystals of AgN03(tra~a-,C12H22)2 were prepared by &acting an aqueous 

solution of AgiNO3 iuith ti'solutlon. of C12H22 In ether. Pure trana-cyclodo- 

decene was obtained by means of chranatcgraphlc separation of a camneFcla1 

mixture of qia and trane lscmere. 
,: 

X-ray diffraction studies of single crystals of the caaplex sheed I$ 

to be orthoranblc; apace group Pbcn with unit cell dimension8 a = 5.46 2 --- 

O.OlAO, 2 = 14.50 2 0.031, 2 = 30.57 f 0.06;; Do = l;%g?cm -3pc - 1.36 
. 

g.cmm3), Z e 4. The eilver.atan and NO3 group are In-the apeclal poeltlona 

3, 9, 1/4; 0 , y, l/4 respectively.. Inteneltlea of 933 non-tero independent 

reflections were .obtalned with normal Weleeenberg techniques using CuK= 

radiation. The lntensitlea were corrected for absorption effects. 

A three-dlmenslonal Patterson map yielded the poaltlon of the Ag atc& 

Fourier synthesis showed the location of the light atoms. The refinement 
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of the etsucture wae performed with least squares prcgram to give an R 

value of 0.09. The standard deviation6 for the bond lengths are ca. O.Oli; - 

for the band angles ca. 0.5". - 

t 

I Conformational parameters of the tranr-cpclododecene ring 

The conformation of trans-ayclodcdeaene is characterized by a pseudo C2 

syamletry (Fig. I). The molecular parameter8 of the saturated part of the 

ring are rather similar to those found for cyclododeaane (l) and for 13,13 

dimethyl-13-azcpliablcyclo tlO.l.01 trldeaane Iodide. (2) The group &CNc 

shows a deviation frau planarity of 17". The corresponding deviation In 

trane-cyclooctene Is 45 o(3) and In trene-cyalodecene la 4oG4) As expected, 

the non planar distortion of the grouping C'%Yc deareasea with lncreaalng 

size of the cyclooleflnlc ring; however it le still high. Unlike the caeee 

of trane-cyalooctene and trens-cgclodecene no intra-anular non-bonded 

interactions can be Invoked to explain thle distortion (eee Fig* 1). Pro- 
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babli the electronic Interactions between Ag and the double bend plag; In 

this case, the most Important role. This result suggests that also in the 

767 

previously reported structures(3S41 the contribution to the non planar dls- 

tortlon of the CO%Yc grouping due to the electronic Interactions with the 

coordinated metal atan may be higher than supposed. 

II Projection of the structure of Agli03(trans-cyclododecene)2 

onLlO0~ . 

Fig. IX shows the projection of the StFUCtWC of Ag#03(t~nE-CJrclododeCene)2 

cm tloo]. The mode of packing Is very similar-to that found In the case of 

the corresponding canplex with trans-cyclodecene. 
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