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Abstract 

The reaction of Sn[CH(SiMe&], and ethyne at ambient tempera- 

ture affords a mixture of products, from which the title compound 

has been separated and identified by IR, tH, and ‘aC NMR spec- 

troscopy. 

The stannylenes Sn[CH(SiMe,),], [l] and Sn[C,H,- 
(2,4,6-‘Pr),], (generated from the trimer) [2] and the 
tin(II)diamide Sn[N(‘Bu)],SiMe, [31 react with strained 
cyclic alkynes [4] to afford either stannacyclopropenes 
(which dissociate readily in solution [5]) or distannacy- 
clobutenes [6,71. The intrinsic instability of these com- 
pounds has been explained in terms of MO calcula- 
tions performed on the hypothetical stannacyclo- 
propene derived from H,Sn and C,H, [8]. This aspect 
was dealt with in a recent review [9]. In addition, we 
recently described reactions of the nickel(O) ethyne 
complex (‘Pr,PC,H,P’Pr,)Ni(C,H,) with Sn[CH(Si- 
Me,),],. Below - 30°C a kinetically controlled reaction 
yields a nickela(II)stanna(II)cyclobutene complex that 
is in equilibrium with the starting components. At 
20°C in a slow irreversible reaction, the stannylene is 
inserted into a C-H bond of the ethyne ligand to form 
a tin(IV) ethynyl nickel(O) complex [lo]. In the case of 
palladium(O), the reaction of (‘Pr,PC,H,P’Pr,)- 
Pd(C,H,) with Sn[CH(SiMe,),], affords a thermally 
stable pallada(II)stanna(II)cyclobutene complex, which 
upon reaction with ethyne is reconverted to (‘Pr,PC,- 
H,P’Pr,)Pd(C,H,) with concomitant catalytic forma- 
tion of the C-unsubstituted stannole (C,H,)Sn[CH- 
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(SiMe,),], [ll]. These studies prompted us to examine 
the course of the reaction of Sn[CH(SiMe,),], and 
ethyne in the absence of a transition metal species [12]. 

Treatment of the red-violet THF solution (25 ml> of 

Sn[CH(SiMe,),], (1.75 g, 4.0 mmol) with ethyne (200 
ml, excess) at 20°C led to a gradual loss of colour until, 
after 3 days, an almost colourless solution was obtained 
along with only minor amounts of insoluble material. 
The reaction starts at about - 10°C and is solvent 
dependent; for example, in pentane a detectable reac- 
tion (at 20°C) was observed only after addition of an 
equal volume of THF. Following completion of the 
reaction, evaporation of the THF under vacuum af- 
forded a residue that was largely soluble in pentane (25 
ml). When the solution was filtered through silica gel 
(Florisil; Roth) and kept at -78°C after 2 days, 

colourless crystals were present and these were sepa- 
rated, and dried under vacuum to yield 630 mg of pure 
1 (33%). According to its elemental analysis 1 ’ com- 
prises two stannylene and three ethyne molecules. 
Some other products apparently containing similar 
structural units to those in 1 were present in the 
mother liquor as indicated by the ‘H NMR spectrum. 
However, no signals from the stannole (C,H,)Sn[CH- 
(SiMe,),], were detected, and so a [2 + 2 + 11 cycliza- 
tion reaction [ 13” I of the stannylene and two equiva- 
lents of ethyne can be excluded. 

’ Analytical and spectroscopic data for 1: Colourless microcrystals; 

m.p. 136-140°C. Anal. Calcd for C,,Hs,Si,Sn, (953.1): C, 42.85; 

H, 8.67; Si, 23.57; Sn, 24.91. Found: C, 42.81; H, 8.76; Si, 23.42; Sn, 

24.941. IR see text; ‘H NMR (400 MHz, THF-ds) 6 7.6X [d, lH, ‘J 

21 Hz, ‘J(‘“SnH) 76.5 Hz, ‘J(““SnH),,, 63.0 Hz, Sn-CH=CH- 

Sn “,““, 1, 7.21 [d, lH, ‘I(“‘SnH) 93.5 Hz, 3J(““SnH),,, 58.0 Hz, 

Sn-CH=CH-Sn,,,,yn,,,], 6.69 [m, IH. ‘J(““SnH) 51.0 Hz, 

H&=CH-Sn], 6.22 [m, lH, “J 13.7 Hz, 3J(“YSnH1,,,,,, 90.0 Hz, 

H,HC=CH-Sn]. 5.86 [m, lH, ‘J 20.4 Hz, ‘Jt’“SnH),,, 43.5 Hz, 

HH,C=CH-Sn], 2.72 [s, lH, ‘J(““SnH1 15.2 Hz, HGC-Snl, 0.23, 

0.18, 0.17, 0.16 [each s, 18H; two pairs of diastereotopic SiMe,], 

-0.24 [s. 2H, ‘Jt”“SnH) 43.0 Hz, Sn,,,,,,CHl, -0.26 [s, 2H, 

ZJt”ySnHJ 45.5 Hz, Snethvny, CH]. 13C NMR (100.6 MHz, THF-d,) 

6 156.4 [IC, ‘J(“‘SnC) 385 Hz, ‘J(““SnCl 60 Hz, Sn-CH=CH- 

Sri,,,,,,], 153.0 [lC, ‘Jt”“SnC) 46X Hz, */(“‘SnC) 43 Hz, Sn- 

CH=CH-Sn r,hYny,], 143.4 [lC, ‘Jt”“SnC) 428 Hz, H,C=CH-Snl, 

135.4 [lC, ‘JtSnC) not obs., H,C=CH-Sn], 102.1 [lC, ‘J(CH) 235 

Hz, ‘J(SnC) 71 Hz, HC=C-Sn], 92.4 [lC, ‘J(“‘SnC) 410 Hz, 

HGC-Sn], 6.31 [2C, ‘J(“ySnC) 201 Hz, Sn~,,,,,,CH], 4.75 [2C, 

‘J(r”SnC) 167 Hz, Sn .,,,,CH], 4.53, 4.33, 4.12, 3.93 [each 6C; two 

pairs of diastereotopic SiMe,?]. 
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