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Current interest in the transItIon metal catalyzed metathesis of medium ring 1,5- and 1,6- 

-cycloalkadlenes 
I-4 

prompts ui to report the unexpected behavlour of (Z,Z)-?,5-(Iy~lonona~ene 

(I) rn this reaction. 

On the basis of what It has been reported for (Z,Z)-l,&cyclodecacb.ene 2'3 and (E,Z)-1,5- 

-cyclodecadrene 3,4 z~t could be dssumed that, ~fl the presence of a metatheses catalyst, (I) 

could prevalently give rise, la dependence on the reaction temperature, erther to cyclopentene 

(II) and cyclobutene (or low-molecular-weight metathesis products of this cycloalkene), or 

to a polymer (III) contalnlng l-butenylene and 1-pentenylene structural units In a I:1 ratlo. 

We have examined the metathesis of (I) an the presence of a WC16-LrA1H4 catalyst and de 

scribe here some prellmlnary data that are In asagreement mth the expected results. 

in a typrcal reaction a solution of WC16 (0.18 mmol) In chlorobenzene (8 ml) was added to 

L1A1H4 (0.70 mmol). The mixture was stsrred for 20 mu? at 25*C, then (I)(18 mmol) was added5. 

After 12 hr no further Ccxwerslon was observed. The volatile reactlon products were collected 

at 40°C and 0.02 torr In a cold trap and the non-volatile residue was treated wrth a large 

excess of methanol. The preclprtated polymer (s. 75% yield) was purlfled and analysed. As 

regards the course of the metathesis reactron It IS lnterestlng to note that 1 hr after the 

addltlon of (I) to the catalyst system the reactlon m~~tuure became very viscose; however,after 

some hours the vlscosrty went down. 

The isolated solld polymer (E 2200) was soluble In aromatic solvents. Its IR spectrum 
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showed typuxl bands at 1405,965 and 725 cm 
-1 

. The 60 

showed three sqnals at s 1.40, 2.06 and 5.33 ppm'. 

GLC/HS analysis of the volatile reaction products 

No. PO 

MHz spectrum (TM as internal standard: 

showed the presence of (I), cyclopentene 

(II) and of an isomer of (I), XI a ~a. 89:7:4 ratlo, respectively. In a metathesss reactlon 

carried out at 50°C these three products were m a ~a. 66:23:10 ratlo, respectively. Traces 

(~a. 1%) of a second Isomer of (I) were also present. 

Ey comparison knth an authentic sample It was possible to assign the structure of u-l,?- 

-&vmylcyclopentane (IV) to the C H 
9 14 

compound whxh constituted 10% of the low-molecular- 

-weight metathesis compounds. ( IV could derive from a Cope reactxon of (I). However, tating ) 

Into account that (I) 1somerlnes very slowly to (IV)& 220°C and that (E,Z)-1,5_cyclonona&ere 

yields (IV) at a considerably lower temperature'l, the formation of (IV) can be more reasonably 

explaned supposIng that m the course of the metathesis (I) lsomerlzes In part to Its (E,Z)- 

-stereoIsomer and that this compound by a Cope reactzon gives rise to (IV)8. 

The second Isomer of (I) which constituted 1% ~a. of the low-molecular-wezght metathesis 

products, may be an xomerlc cyclononad;lane, p robably the (E,Z) stereolsonar of (I). 

The above mentioned resul.ts and the fact that either cyclobutene or low-molecular-weight 

metathesis products of such cycloalkene were not present xn the reactlon rmxtures allow to 

exclude that (II) 1s formed by an intramolecular metathesis of (I). On the contrary,the forma 

tlon of (II) may be more reasonably Interpreted supposIng an mtramolecular metathesis of the 

polymer of (I)'. 

,-,_&H2-CH = CH - CH 

'ZH F 

- CH 

/ 2 
I 

-CH-CH 
2 0 

-CH2-CH = CH - CH2 

(II) 

The lack of cyclobutene and of Its low-molecular-weight metathesx products In the res 

tlon mixtures would also lnticate that the polymers of (I) are not constituted by I-butanylene 

and I-pentenylene structural units m a ?:I ratlo. In partxular It nught be expected that sxi 

polymers, and expecmlly those obtamed at temperature higher than 25OC, contam l-butenylene 
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uts in percentage higher than that of I-pentenylene unrts. 

The structural analysis of some polymers of (I) carried out either by ozonlzatlon and 

oxldatlve degradation to succln~~ and glutarlc acid 
10 
, or by ozonrzatlon followed by reduction 

of the obtalned osonldes to 1,4-butane&o1 and ?,5-pentanemol 
12 

has confirmed, even If quail 

tatlvely 
14 
, this hypothears. 

These results suggest that the preparation by metathesis of unsaturated copolymers (V) 

contarnrng two different alkenylene structurai unrts XJ a I:1 ratlo may be &fflcult when the 

cycloalkadrenes (VI) used as monomers are slutable to yield five or six-membered cycioalkenes. 

Probably, to obtwn such copolymers It 1s necessary to use a low reactlon temperature in order 

to nunlrmze the polymer intramolecular metathesis. 

(CH ) 2m 
/ \ 

8H 

CT(CH ,' 

E 

H = CH-(CH2)mG;;; CH-@H2+x -+ c,;2;2 

2n 

(VI)(m#=n=3 or 4) 

+ polymer 
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