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Abstract: Treetment of tin acetylenes wifh Cp$r(H)CI bIbwed by a proton quench 

aflbrds the conesJDonding Z-vlnyfstannanes in h&h yfsh?s. 

lir the course of our preparstlon of the te,rahydrofuran segment of the antibiotic tetronasin,’ we required the 

Z-vlnytstannane 1 ‘as a precusor to a higher order cyanocuprate for eventual coupling with an appropriate 

epoXide.* We were quite surprked to find, notwlthstanding the explosive growth of organotln chemistry of 

tetronasln 
@othEandZ [howtotoml 

oleflns needed] Z-vlnylstannane?] 

iate,3 that these particular tin derivatives are not that readtiy accessibte.‘t Even very recent work on this 

topic (i.e., vinylstannane chemistry) support& this observation.5 We now report a simple, efficient 

procedure for generating vinylstannanes of the 2 configuration from readily available acetylenb precursors.s 
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The standard procedure developed involves a hydrozirconation process utiltting THF as solvent rather than the 

original Schwartz conditions which call for benzene as the reaction medium.’ These reactions are virtually 

stereospecific, hlgh yielding, and due to the greater solubility of Cp2Zr(H)CI in THF, rapid. A survey of 

representattve examples Is glven In Table 1. From this sampling the most obvious limitation of the method is 

related to the propensity of this hydride source to reduce aldehydes and ketones competitively with 

hydrozirconation.7n8 Otherwise, the mildness of these conditions tolerate an assortment of desirable 

functionality.Q 

A typical procedure is given ,beginning with acetylenic stannane 2 (see Table 1, entry 3). A dry 10 mL round 

bottom flask purged with and maintained under a blanket of argon, was charged with 40 mg (O.lSmmol) of 

Cp2Zr(H)CI.’ o To this was added 3 mL of dry THF and 58 mg (0.13 mmol) of 1-trtbutylstannylbutyn-3-01 

benryl ether. The suspension was stirred for 15 min during which the mixture became a clear yellow 

solution. It was then diluted with 5mL of pentane and after 10 min of additional stirring, the supematant was 

filtered through a short plug of silica gel and concentrated in vacua to afford 53 mg (90%) of Z- 

tributylstannylbuten-3-01 benryl ether; IR (neat) cm.’ 2900, 1600, 1450, 1360, 910; 1 H NMR (300 

MHz. CDCI,) 67.33.7.25(m,5H), 6.55.6.47(dt, J=ll,7,1H), 5.92.5.69(d, J=ll.lH), 4.50(s, 2H), 

3.51.3.46(1. J=7,2H), 2.36.2.33(m.2H), 1.55.0.66(m,27H); MS (m/z, rel int) 395(42), 393(34), 

177(29), 175(24), 91(100); HREIMS calcd for C,QH8,120Sn0 395.1396; found 395.1433. 

Lastly, it should be appreciated that there is a regiochemical issue associated with the addition of Cp2Zr(H)CI 

across unsymmetrical acetylenic stannanes. The long carbon-tin bond (ca. 2.2A),3a the sensitivity of the 

hydrorirconatlon reaction to steric effects,’ and the polarlzability of the carbon-tin bond suggested the 

Cp2ZrCl moiety would occupy the position bearing the trlalkyltln group. Thls was readily confirmed by 

quenching studies (with D20, 12,” etc.). While for this study the second-stage protonolysls makes such a 

question of no consequence, it ls’well worth recognizing the 1 ,I-dimetallo nature of the intermediates (4) 

involved.12 In light of the stgniflcant differences in reacttvlty between vlnylstannanes and vinylrlrconates, 

e.g., toward cuprate transmetaliatlons,’ 3 species such as 4 can be viewed as stereodefined 1.1.vinyl 

dianbns, where the sequential introduction of two distinct electrophiles (El and E2) is controlled by the 

chemistry of each metal. For example, acetylenic stannane 3 can be parlayed into iodide 5 by virtue of the 

selective halogenatbn of Intermediate 4. Various manipulations of these compounds (e.g., using Pd”, Cu(i), 

etc.) are currently being examined and will be reported In due course. 
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Table 1. Conversion of stannylacetylenes to Z~vinylstannanes v/a hydrozirconation 

Entry Stannane’ Prodllct~ netd (%jb 

H-SnBu3 

CHj-SnBu3 

PhCHzOkSnBuS 
2 

Ph-0 = SnBuS 

Ph = SnM% 

- n 
CH3 SnBu3 

phcH20mSnBu 3 

EBuPh,SiO 
-SnBu 3 

PhwOASnBu3 

PhASnMe 3 

SnBu3 

84 

92 

90 

95 

94 

85 

99 

97 

._-______________________________________~------- ______________________------------.-- 

l CharacteItzed by IR, NMR, MS and HRMS data. bWated, c~raphicellv pure mater&Is. 
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