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SUMMARY

7 5—‘c;),'c lopentadienyl- '72,5—-syn—1—methylpentadienyliridium( 1)
hexafluorophosphate, a novel complex containing an open chain pentadienyl
ligand, has been prepared via protonation of Qs—cyclopentadienyl— 1["-
hexa-2,4~dien-1-0l iridium,. It and the corresponding rhodium salt
are attacked by methoxide ion at the central 3-position of the dienyl
group to give 1,4-diene complexes. This contrasts with nucleophilic

attack on pentadienyltricarbonyliron cations which occurs at the

terminal positions of the dienyl group.

Recently we reported the preparation of cobalt and rhodium salts
of the cations [M(’TL 5—051{5)(77. 5_CH3CSH6)]+ which contzin open chain
T-methylpentadienyl 1igands.1 Apart from the well known tricarbonyliron
complexes, coordination of an acyclic 72 5—penta.dienyl ligand to a

23 In this paper the synthesis of the

transition element is raree.
analogous iridium salt (Iv) is described. The method used for this
preparation also affords an improved route to the rhodium complex (Ia).

Reduction of the sorbaldehyde complexes Ila, IIb1 with sodium

borohydride in agueous methanol gave the sorbyl alcohol derivatives IIIa,
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IITb in essentially quantitative yield.

The products obtained by this

. method were uncontaminated by oily materials, and were readily purified

by recrystallisation from pentane.

compounds by another route gave rather intractable oils.

Barlier attempts to obtain these

When ane hereal solution of IITa or IIIb was shaken with dilute

tetrafluoroboric acid, the organometallic compound was extracted into

the agueous layer.

After concentration the cations Ia,

Ib were

isolated as hexafluorophosphates by addition of saturated ammonium
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hexafluorophosphate solution. The stability to hydrolysis of our salts
contrasts sharply with that of the corresponding tricarbonyliron complex
which is readily attacked by water.4'5

The novel iridium complex was characterised by elemental analysis

and by proton n.m.r. spectroscopy.

1H TNegMeTa (Cchlz) CH}! 8.21(d), J 6-5;

(T scale, J-coupling gia

2
constants in Hz) v 7.5 (dq) J 6.5, 95 H® 4.3 (m);

B 3.31 (2), 375 H, 4.3 (m);

B7®, 5.75 (4d), J 3.5, 8.5; HO%, 8.2 (ad)

(partly obscured by CHB): CgHg, 4.01 (s).
When Ja or Ib was treated with sodium methoxide in methanol, methoxy
derivatives IVa, IVb could be isolated. These were readily hydrolysed;
addition of water followed by ammonium hexafluorophosphate produced the
original salts. On the basis of 1H n.m.r. results the methoxy-complexes
are considered.to have structuresIVa,IVb, in which the nucleophile has
become attached to the céntral 3-position of the pentadienyl group.
This contrasts with the behaviour of open chain pentadienyltricarbonyliron
cations, which are attacked by nucleophiles at the terminal positions4'5
and also with that of certain cjclic dienyl cations, for which attack at

6,7

the 2-position has sometimes been observed. Moreover cyclohexadienyl—
cyclopentadienylrhodium tetrafluoroborate reacts with methoxide ion to
give (cyclopentadienyl)(S5-methoxycyclohexa 1,3~diene) rhodium, i.e. at the
terminal positions of the dienyl group.8

Ta was similarly reduced by aqueous sodium borohydride to a complex
\ in which attack at the 3-—-position has also occurred. This structural

1

assignment is again based largely on the 'H n.m.r. spectrum, which closely

resembles those of similar 1,4-diene complexes of rhodium.9

Ta

'H nom.r. Ia: CH,, 8.55(d), J 6; H'®, H°.U7.6 (n); H,H* ~6.6(n);
B>, 5.74(t), J 6.5; H’*,~8.7(m) (under CH,);

CSHS, 4.71(s); OCH 6.90(s).
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IVb: CHg3, 8.52(s); H1a, 8.5 (obscured by CH3); H2, H4AJ6.9
(under 00H); B3, 5.73(t), J 6.5; H'°, 7.88 (aa),
39, 2.5:87%, 9.43(dd), J 9, 2.5; OCgHg, 472 (s);0CH;,6.946)

21
Vi OHy, 8.58(a), J 6.5 B2, 14, 6.9(n); 3, B3, H9S, 7.7(n);
H a;fisi 8.8(m) (partly obscured by CH3).
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