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SUMMARY

Complexes Ct(CO), L{CsMe;.,Hp), 72 = 0—3, L = CC and PPhs, react with NOPF,
in methanol/toluene to give [CH{COYL(NOXCsMes.,Hp)1PFs, n=0-3, L=CO;n =0,
L = PPh,, and these react with nucleophiles (X ™) to give cyclohexadienyl derivatives
Cr(CO); (NOYCeMeg.,H, X); the compounds Cr{CO), (PhC=CPh)(CsMeg.,Hy,) react with
NOPF; to yield [CHH){CO), (FhC=CPh}(CsMeg.,H,)]1PFs, n=0and 1.

- It is well established that the nitrosonium ion (NO*) will displace carbon
monoxide from phosphine-substituted carbonyls to afford isoelectronic monocationic
nitrosyls viz. [M(CO)x.,P,(NO)T* 1.2 We have now shown that this type of displacement
reaction occurs with metal carbonyls containing organic ligands. Apart from a limited
number of 7-cyclopentadienyl species>* and [Os(CO) (PPh3), (NO)X]PFg, X = C,H, 5;
X = acetylenes °; the new arene species reported below are the first examples of cationic
organometallic nitrosyls to be prepared.

In methanolftoluene mixtures polymethylated arenechromiumtricarbonyls,
Cr(C0)s(CsMeg.nHy), n = 0-3, react with NOPF to give the air-stable, yellow salts
[Cr(CO)>(NO) (CsMesnH,)IPFs (I-IV)** (Table 1). Thiis contrasts with the reaction
of Cr(C0)3(CsMeH;s) with NO™ in acetonitrile which leads to displacement of the arene
ligand”. Complex (I) may also be prepared by displacement of triphenylphosphine from
Cr{€0),(PPh3) (CsMe3H;), whereas the reaction between Cr(CO),(PPhs) (CsMeg) and
NOPF; yields a mixture of (IV) and [Cr{CO) (PPh;) (NO)(CsMeg)]PFs (V).

Attempts to prepare cationic arenechromium acetylene nitrosyls, from
Cr(CO),(PhC=CPh) (CsMes.n,H,,), » = 0 and 1, and NOPF 4 have afforded the new

-maroon hydrido complexes [Cr(H) (CO),(PhC=CPh)(CsMes,H,)]PFs (VI-VII). The

* Author to whom correspondence should be addressed.
**All new compounds have satisfactory C, H and N analyses.
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TABLE 1

Compound @ v(CO) (cm™*) »(NO) fcm™1)
14 [C:(CO),(NO) (1, 3,5-C,Me, H, )] PF, ; 2073, 2027 1763
an [Cr(CO).(NO) (1,2,4,5-C,Me H,)]PF, 2072, 2026 1761
am [Cr(CO),(NO) (1,2,3,4,5-C,Me, H)]PF, 2066, 2019 1755
av) [C:(CO),(NO) (C Me,)]PF, 2062, 2013 1755
\'] [C:(CQ) (PPh,) (NO) (C . Me,)]PF, 1980 1698
VD {Cr ({3 (CO),(PhC=CPh) (1,2, 3,4,5-C,Me,H)]JPF, = 2029, 1977
i) [C(H) (CO),(PhC=CPh) (C,Me[}]PF, 2033, 1985 »
VIID  Cr(CO),(NO)(1,2,4,5-C;Me H,) 2007, 1950 1687
ax) Cr{CO),(NO) (C,Me H) 2001, 1945 16835
(0.9) Cr (CO),(NO) (1,2,4,5,6-C,Me H,) 2005, 1947 16892

4 CH,Cl, solution unless otherwise stated. 2 Hexane.

nitrosonium ion in methanol exists in equilibrium with H* and MeONO 3. Presumably the
increased basicity of the acetylene derivatives, over the carbonyl or phosphine analogues,
causes protonation of the metal to become favoured over carbonyl displacement by NO™.
Although protonation of Cr(CO),L{arene), L= CO and PPh, by CF5CO,H has been
detected spectroscopically *»1° the complexes reported here are the first such species to
be isolated as stable crystalline solids.

The dicarbonylnitrosyl cations (I—IV) react with nucleophiles (X7) to give neutral
substituted cyclohexadienyl complexes Cr(CO),(NQ)(C¢Me¢.,H,; X), characterised by
mass and 'H NMR spectra and b}; elemental analysis. With NaBH, in tetrahydrofuran,
for example, (II) affords orange Cr(CO),(NO)(1,2,4,5-CcMe,H; ) (VIID) {*H NMR: 8.72
(6) Me, 5; 8.52 (6) Me, 43 7.96, 8.00 (2) H, 13 5.04 (1) Hs.] the mass spectrum of which
shows the parent ion and sequential loss of two carbonyl and one nitrosyl ligands. The
presence of »(C—~H) at 2760 ¢m™* in the IR spectrum of (VIII) (2770 cm™ in the spectrum
of (IX)) suggests that exo-addition of H™ to the coordinated arene occurs!® 12
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Methyllithium reacts with the nitrosyl cations in tetrahydrofuran to afford
methyl-substituted cyclohexadienyls, for example (X) from (I), although with (IV) no
product could be isolated, presumably because of steric interaction between the endo-
methyl group and the metal atom.

" Although many organometallic catlons are formed by proton addition to, or
hydride abstraction from neutral species ', with consequent modification of the
coordinated organic ligand, generation of the nitrosyl cations by replacement of CO by
NO™ does not cause such modification. It may therefore be envisaged that nucleophilic
attack on cations generated from the same neutral substrate by the two dlfferent methods
will lead to products containing different coordinated organic ligands.
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