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Abstract: The synthesis of a variety of spvoketal-containing 

coupling reaction in the pivolal carbon-carbon bond formrng step 

systems is outlined, utilising a palladium catalysed 

We recently reported] that stannanes such as (11 undergo clean palladium-mediated cross-coupling 

reactions with a variety of vinyl(aryl) halides to afford the heterocyclic systems (2). Herein we report that 

addition of a suitable electrophiiic trigger generates an oxonium cation (3) which undergoes intramolecular 

capture with a suitably positioned nucleophilic centre affording the functionalised spirocyclic species (4), 

Scheme 1. 
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OUT initial attempts to prepare spirokotals by this protocol were disappointing. Reduction of the readily 

available diene (5) (Z:E > 95~1) with Dibal-H (2.2 eq.) at -78oC, followed by an aqueous quench and 

chromatography (silica) afforded the substituted furan (7) in 2%‘0 overall yield, presumably via the intermediacy 

of the “hypersensitive”3 spiroketal (6). All attempts to isolate the spirocycle (6) met with failure. Attempted 

derivatisation of the ester (5) by reaction with a variety of organometallic reagents (e.g. with PhMgBr) was 

hampered by competing4~s I,&addition reactions. Optimum yields of the carbinol (8) (30% yield) were 

obtained by the reaction with PhLi (2 eq.. -7WC to WC). However the alcohol (8) resisted all attempts to 

undergo spirocyclisation. 

Reagents:- (i) &I Co2Me; Pd(0) 

(ii) Dibal-H; -78’C 

(iii) SO, 

(iv) PhLi (2 eq.; -78%) 

Coupling of the stannane (la) with 2-,bromobenzyl alcohol (Pd(OAc)2, 10 mnl4:; (2-Tol)3P, 20 mol%: 

EtjN; CH3CN; reflux) afforded a separab!e mrxture of the vinyl ether (9a) and the spiroketal (IO) in 35% and 

12% overall yields respectively. Sptroselenocyclisation6 of the enol ether (9a) was readily accompftshed 

(pyridine, 3 eq.; PhSeCl. 2 eq ; CH21112; 25°C; 30 mins ) to afford a diastereoisomeric mixture of spirocycles 

(lla) in excellent yield (82%). However. oxidation ? ((-) (2S,SaR)(camphorsulphonyl)oxaziridine, 1.1 eq.; 

pyridine, 6 eq.; CH2C12, 20oC. 1 hr) and selenoxide elimination (CH2C12, reflux, 16 hrs.) cleanly afforded the 

rearranged alcohol (12a) in good overall yield (75%), The presumed intermediate in this sequence, the 

unsaturated spirocycle (13a) was apparently too unstable to be isolated. Similarly, cyclisation of the enol ether 

(9b), followed by selenide oxidation and elimmnation afforded the rearranged furan (12b) in 60% yield. 

However. coupling of the stannane (lb) with the bromide (14) afforded the chromatographically stable enol 

ether f 15) in 7 1% yield. Upon dissolution in “aped” CDCl3 the alcohol (15) underwent spontaneous cyclisation 

to the spirocycle (16) in quantitative yield. Alternatively, selenium induced cyclisation (PhSeCI, 2 cq.; pyridine. 

3 eq.; CH2C12; ZWC, 30 min.) afforded a 1: 1 mixture of the selenides (17 a,b) (%X1,), which upon dissolution 

in “aged” CDCl3 equilibrated (20 min.. 2W’C) to the diastereomerically pure spiroketal (17a) in quantitative 
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yield. As expected, oxidation of the selenide (17a) using Davis’s7 reagent proceeded smoothly to affording the 

stable, unsaturated spirocycle (1%) (99% yield) 

esnBu3 I,99 + q$J 
t&n=2 (10) 
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(i) (2.BrCsH.,(CH2),0H: “Pd(0)” 
(ii) PhSeCI, Pyridine, CHp32 
(iii) (a) Davis Oxazitidine. (b) SK& 

In an attempt to develop a “one-pot” procedure for the synthesis of spirocyclic lactones of type (19), a 

palladium coupling reaction of the stannane (1 b) with Z-iodoacrylic acid (20) was investigated. Although the 

desired spirocycle (19) could be isolated upon acidification of the reaction mixture, the yield for the overall 

process was only 1.5% The analogous lactnne 122) was best prepared in a two-step sequence: coupling of Z- 

bromo benzyl alcohol with the stannane (lb) in the usual manner, followed by dissolution in CDCl3 led to the 

direct isolation of the spirocycle (21) (55% yield). and, oxidation of the activated benzylic methylene group8 

(‘RuOOH. 3 eq.; Cr(CO& cat.; Cf-I?CN. reflux. 26 hrs.) of (21) afforded the crystalline lactone (22) in 55% 

yield. 
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Reagents:- (i) (2-BrChH4)CH2(:~120H, (14): Pd(OAc)l; Et3N; CH3CN; (iii) CDC13; (iv) Davis 

Oxaziridine; Pyridine; CH2C12: 4O*C. 

In conclusion, we have demonstrated that a variety of spiroketal containing systems are accessible 

utilising a palladium-catalysed coupling reaction in the pivotal carbon-carbon bond forming step9. Work is now 

in hand to further delineate this basic reaction scheme. 

Snau, 0 
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Reaaents;- (i) (2-BrC&&H@HI Pd(OAc)p; (2.Tol)aP; Et3N; ‘X&N; 8O’C; 
(ii) CDCI,. 20’: (iii) ‘BUOOH: Ct(COk: Ctl&N; 80°C. 
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