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Summary
Tosylmethylisocyanide, when coordinated to osmium(1!), reacts with

aldehydes and ketones in the presence of sodium methoxide, to produce
oxazol-2-ylidene and oxazolidin-2-ylidene complexes.

Several synthetic approaches to heterocyclic carbene complexes have been
reported. These include the reaction of hydridocarbonylmetal anions with
imidazolium salts [1], reaction of electron-rich olefins with suitable platinum
metal complexes [2], and the oxidative addition of 2-halo-N-methylthiazolium
salts to low-valent species [3]. A recent report describes the spontaneous
ring-closing reaction of 2-hydroxyethylisocyanide on palladium and platinum
leading to oxazolidin-2-ylidene complexes [4]. We describe here a synthesis
in which the carbene ring is five-membered, either saturated or unsaturated,
and has nitrogen and oxygen as hetero atoms.

Tosylmethylisocyanide, together with other compounds which have the
potential for forming a-metalated isocyanides are useful for the synthesis of
heterocycles [5], e.g. tosylmethylisocyanide reacts with aldehydes giving
oxazoles unsubstituted in the 2-position [6]. When coordinated in metal
complexes similar reactions should lead to carbene complexes. To investigate
this possibility we chose kineticallv inert complexes of osmium(II), thus
avoiding reactions at the metal and restricting reactions to the tosylmethyliso-
cyanide ligand.

Both neutral and cationic complexes of tosylmethylisocyanide (TMIC) were
prepared and studied. OsHCI(CO)(TMIC)(PPh.), (I) results from reaction of
OsHCI(CO)(PPh,), with one equivalent of TMIC and further reaction of I with
perchloric acid followed by CO gives [OsCI(CO).,(TMIC)(PPh,), ] ClO, (II).

IR and 'H NMR data for compounds I and IT and other compounds described
herein are included in Table 1.
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I undergoes a rapid and high yield reaction with benzaldehyde in the
presence of one equivalent of sodium methoxide producing the oxazol-2-
ylidene complex IIl,and eliminating toluene-p-sulphinic acid (see Scheme 1).

In contrast, the same reaction with acetaldehyde produces the carbene complex
with a saturated ring i.e. an oxazolidin-2-ylidene ligand with the tosyl group
replaced by methoxide. Similar substitution of the ring by alkoxide has been
reported for oxazolidine synthesis from free TMIC using thallium alkoxide as
catalyst [7].
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SCHEME 1. L = PPh,, R = p-tolyL

Reaction of cation O with acetaldehyde and sodium methoxide yieldsa
third type of ring system (see Scheme 2).
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SCHEME 2. L =

PPh,, R = p-tolyL

When one equivalent of methoxide is used as catalyst the carbene ring is
deprotonated at N leaving a neutral osmium IT complex (V) with an oxazolidin-
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2-yl ligand. Protonation produces complex VI with the sulphinate-substituted
carbene ring. q
Comp. I also reacts with acetone to form OsHCI(CO)[ COC(CH;),CH(OCH;)NH]

(PPh;). but this reaction is much slower (2 h reflux in CH,Cl,) and no
reaction has been observed with acetophenone or benzophenone.
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