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Preliminary commnication

LIGAND PROMOTED REDUCTIVE ELIMINATION FROM 2r(IV). THE PREPARATION

bazmcbmcycms FROM ALKYLZIRCONTUM(IV) HYDRIDES AND ALKYNES
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SUMMARY

Alkynes induce reductive elimination of alkane from Cp,2r(H)(R);

zirconacyclopentadienes are formed as well.

In the course of our investigation of the chemistry of alkylzirconium(IV)
hydride complexesl Cp.Zr(R)(H) (1), we found that their reaction with alkynes
took an unéxpected course: rather than reaction by hydride insertion2 ‘to give
(atkyl)(alkenyl)zirconium complexes, elimination of RH occurred and zircona-
cjclopentadienes were formed.

‘Preparatiox; of metallacycles (g_) can be accomplished rapidly as follows:
methylzirconium{IV) complex 1a was preparéd'as described.3 A suspension of
295 mg (1.2_5 mrole) 1a im 10 ml benzene was stirred with 8.8 mmole 3-hexyne

* Author to whom correspondence should be addressed..
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** A1l solvents were distilled under argon from sodium benzophenone ketyl.
All reactions were performed under an atmosphere or dry argon.



( =gc) was: thus:{ isolated in 90% yield a.nd was identified by 'NMR and mass

~spe<:t1:al.r analysis. ; Hydrolysi.s of Za gave 33 and deuterolysis gave 3a-clz in
nearly quantitative yield as’ the only volatile product:s obtainedﬁ Sttuctures

$

for these dienes were detemined by NHR and ma.ss spectral a.naIVSis-
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Reaction of la uith 4-methyl-2-pentyne gave a mixture of deep red
metallacycies 21: and' 2c (4: 1) in 76% total yield.v Hydrolysis of, the metalla-
cycle mixture gave dienes 35 and 3c which were separated by preparative gas
chrmnatography.# Scrt_ctutes for these dienes were detemined by R and
mass spectral analysis. As expected, ' these d:lenes were formed :Ln 3'4':1' ratio;

thus confirming NHR assigmnents made for 2b and 2c.

*x WMR for 2a (50 Mz in- csns) 5 6.07 (s, 1on), 2. 4o(q, 4, 3= 7Hz),
--2.27 (q, &5 J=THzZ); 1. 05(t, 65 I=7Hz), 0.96 (e, 6, 3=7Hz). ~

Molecular ion cor”re}spo“n&s to that calculated for C,;H;g2ZT-
The zircomium-containing hydrolysis product was not identified.
© MMR for 3a vinylic"p'rorton- "~ 8°5.45 '-(Zﬁ, t:',fJ’-—-":'Hrz) ; missing ‘for. 3a;dz.

FMR for 2b: & 6.05 (10H, s), 2:86 (2a, septet, J= 711..), 1.82(6H, s),
. 1.07 (ea, 4, J=7Hz)

g o H

. for 2¢: & 6.00 (10E, s), 3.2-2.6 (s 23), 1.89 (31, s), 1. 78 (33, 5.
1.31 (ea,d = 73:), 0.95(61«1,& I = 7az).

+ Sep&rated on 8% X 174" 10% Catbowax 20 H.

= m for :b vxnylic. protons 65 22 (ZB, 4, J=8Hz)

for 3c, vi.nyl:le protons,65 08 (1E;Tq,‘JaBHz), :4 93 (IH, d J’=8Hz)
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" [SCHEME 2]
k o+ 2 )—5— —-——; CH, + CpaZr * CppZr
25 2
H,0 luzo
),)/_\i( * / \
2 3¢

Reaction of 3-hexyne with labeled compound lc {(in benzene solution,
room temp, overnight) gave the expected product of reductive elimination,
1,2-dideuteriomethylcyclohexane (80%).a In the absence of the alkyne, some
alkane was formed under these conditions {ca. 109). However, this alkane was
a complex mixt.urea of methylcyclohexane-dg, -~d,, and -d,, Iindicating that,
here,,.it: was not formed by =z simple reductive elimiration process. Tﬁese
observations suggest that metallacycle formation in the presence of alkyne
occcurs as shown in Scheme 3.

We believe that the alkyne induces reductive elimination of alicane from
Cp,2r(H)(R). This can be explained through consideration of the coordimation
requirements of the metal: &irect elimi#ation of RH from "A16-e1ectron"
complex _!._ would involx}e formaticn of e "14-e1ectron" intermediate; alkane
elimination from 118-electron® epecies 4 would give a less highly unsaturated
complex intermediate (5). 'mis 1nterpretation suggests that any potentially
ligating species for Zr(IV) should foster reductive elimination from
.0p12r(n) (R\ Accordingly, studies :anolving such ligands (other than

alkynes) are currently in progress. '

3 Determined by gc-mass spectrai analysis.
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