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Reactions of trialkyltin acetylides with some low oxidation state transition
metal complexes: oxidative addition, oxidative cleavage, and alkynylation
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Compounds having tin-to-transition metal bonds have been the subject of much
study® . Their formation by (i) an insertion reaction, as shown in Eqn. 1 is known for X = H?,
CP?, and CsHs?; and (ii) a cleavage reaction, as shown in Eqn. 2, is known for X = CsH,5.
We now present data on systems in which X = C=CPh. The new reactions may be regarded
as derived from three basic types (or combinations of these), classified as oxidative addition
(Eqn. 1), oxidative cleavage (Eqn. 2), and alkynylation (Eqn. 3). In Eqns. 1-3,Misa
transition metal and L, I, and L" represent the remaining ligands attached to M. The use
of organotins in the sense of Eqn. 3 (¢f. Grignard reagents) is well-known, inter alia for X =
allyl, indenyl, or fluorenyl® ; Me; Si—~C=CPh has similarly been employed” . Only two
publications have dealt with the reactions of tin acetylides with transition metal complexes®.
It is clear that, in general, the organotin acetylides are both more reactive and more
versatile than the other derivatives (X = H, Cl, CsHs, or C;Hs). We attribute this to the
considerable ionicity of the Sn—C bond and the nucleophilicity of R3Sn—C=CPh. A
somewhat similar pattern, but with lower reactivity, has also been observed® for X =
CF=CF, (but not X=CH=CH,?, CH,Ph*®, or CsFs°).

SnR3
LM + R3Sn—X ~ LM '6))
IM-ML + R;Sn—X - L'M—SnR; + L"M—X @
LM—CI + R3Sn—X - LM—X + R;Sn—Cl (€))

The new reactions are summarized in Eqns. 4—8, in which P = PPh3 unless
otherwise (Egn. 4) stated. For Eqns. 4—6, the solvent was benzene (except for reactions
with LiCCPh, when THF/Et, O/CsHg was preferred) at 20—80° for %—4 h. Some data on
the new compounds, which gave satisfactory carbon + hydrogen analyses, are in Table 1.
Structural assignments are based on IR and *H and 3 P NMR spectra, and on reactions.
The stereochemistry of some of the new compounds is still uncertain.
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SnR3

PPt + RySn(CCPh) > PPt +(n-2)P @

CCPh

®

(P=PPh3,n=3o0r4;
P=PPh,Me,n=4;

R =Me or Et)
Me3 Sn(CCPh)
P; RhCl ———— > P, Rh(CCPh), SnMe, 1
CO P, Rh(CI)CO )
Li(CCPh) or
Me; Sn(CCPh) | CgH,,CHO Me;Sn(CCPh)

A

CcO
P;RhR(CCPh) ——> P, Rh(CCPh)CO
am

Me3Sn(CCPh),
—> 2

P,I:(CHCO Ir(CCPh,),(SnMe; )CO

avy
Li(CCPh)

Me; Sn(CCPh)

v HCl or

P, Ir(CCPh)CO >1/1 - Adducts
MeO,CC=CCO,Me

1\

Diglyme, reflux

[1T-C5 Hs MO(CO)3 ]2 + ME3 Sn(CCPh) > 7T-C5 Hs MO(CO)a SnMes +

CO,36h
unidentified products

THF, 20°, % h
Co,(CO); + Me; Sn(CCPh) > Me; Sn—Co(CO), +
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