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Current interest in the {ransition metal catalyzed metathesis of medium ring 1,5- and 1,6-
—cycloalkadlenes1q4 prompts 1s to report the unexpected behaviour of (Z,Z)=1,5=cyclononadiene
(I) 1n this reaction.

On the basis of what 1t has beea reported for (Z,Z)—1,6—cyclodecad1ene2'3 and (E,Z)~1,5=-

—cyclodecad:.ene3'4

1T could be assumed that, 1a the presence of a metathesis catalyst, (I)
could prevalently give rise, 1n dependence on the reaction temperature, either to cyclopentene
(11) and cyclobutene {or low-molecular-weight metatnesis products of this cycloalkene), or

to a polymer {III) containing 1-butenylene and l-pentenylene structural units in a 1:1 ratio.
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We have examaned the metathesis of (I) in the presence of a WCl —L1A1H4 catalyst and de

6
scribe here some preliminary data that are in disagreement with the expected results.

In a typical reaction a solution of WCl, (0,18 mmol) in chlorobenzene (8 ml) was added to
LaALH, (0,70 mmol)s The maxture was stirred for 20 min at 25°C, then (I)}(18 mmol) was added .
After 12 hr no further conversion was observeds The volatile reaction products were collected
at 40°C and 0.02 torr in a cold trap and the non-volatile residue was treated with a large
excess of methanol, The precipitated polymer (ca. 75% yield) was purified and analysed. As
regards the course of the metathesis reaction it 1s interesting to note that 1 hr after the
addition of (I) to the catalyst system the reaction miXture became very viscose; however,after

some hours the viscosity went downe.

The 1solated solid polymer (Mn 2200) was soluble in aromatic solventse Its IR spectrum
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showed typical bands at 1405,965 and 725 cm_1. The 60 MHz spectrum (TMS as internal standard,
showed three signals at é;1.40, 2,06 and 5.33 ppm6a

GLC/MS analysis of the volatile reaction products showed the presence of (I), cyclopentere
{II) and of en 1somer of (I), 1n a ca. 89:7:4 ratio, respectively. In a metathesis reaction
carried out at 50°C these three products were in a ca. 66:23310 ratio, respectively. Traces
(ca. 1%) of a second 1somer of (I) were also present.

By comparison with an authentic semple 1t was possible to assign the structure of gis-1,¢-

~divinylcyclopentane (IV) to the C compound which constituted 10% of the low-molecular-

9H14
-weight metathesis compounds. (IV) could derive from a Cope reaction of (I). However, taking
into account that (I) i1somerizes very slowly to (IV)at 220°C and that (E,Z)-1,5-cyclononadiere
yields {IV) at a considerably lower temperature7, the formation of (IV) can be more reascnably
explained supposing that in the course of the metathesis (I) isomerizes in part to 1ts (B,Z)-

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

CH:CH2

(1)
(1v)
The second 1somer of (I) which constatuted 1% ¢a. of the low-molecular—weight metathesis
products, may be an isomeric cyclononadiene, probably the (E,Z) stersoisomer of (1),
The above mentioned results and the fact that either cyclobutene or low-molecular-weight
metathesis products of such cycloalkene were not present in the reaction mixtures allow to
exclude that (II) 1s formed by an intramolecular metathesis of (I). On the contrary,the forma

tion of (II) may be more reasonably interpreted supposing an ilntramelecular metathesis cf the

polymer of (1)9.
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The lack of cyclobutene and of i1ts low-molecular=weight metathesis products in the reac
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tion mixtures would also indicate that the polymers of (I) are not constituted by 1-butenyleae
and 1-pentenylene structural units in a 131 ratio. In particular 1t might be expected that sacl

polymers, and expecially those obtained at temperature higher than 25°C, contain l-butenylene
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units in percentage higher than that of T-pentenylene unitse.

The structural snalysis of some polymers of (I) carried out either by ozonization and
oxidative degradation to succinic and glutaric ac1d10, or by ozonization followed by reduction
of the obtained orcnides to 1,4-butanediol and 1,5—pentanedlol12 has confirmed, even 1f quali
tatlvely14, this hypothesis,

These results suggest that the preparation by metathesis of unsaturated copolymers (V)
containing two different alkenylene structural units in a 1:1 ratio may be difficult when the
cycloalkadienes (VI) used as monomers are suitable to yield five or six~membered cycloalkenes,
Probably, to obtain such copolymers 1t 1s necessary to use a low reaction temperature in order

to minimize the polymer intramolecular metathesis,

//(CH2)T\
—CH = CH
(le ﬁH-—v H = CH—(CHZ) HCH = CH—(CHQ) S — L J + polymer
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/
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(VI)(mfn=3 or 4)
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