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Abe&act. Cyclisation-carbomethoxylation can succes$nily CONIC with jl-exo-trig cyclisation of organopallation(I1) 
species. Cyclisation with anion tran&rjfom boron can b achieved in high )licld in cowpetition with a 3-exe-trig 
cyclistion process that lacks a subsequent /l-hydride elimination pathway. 

We recently qorted a series of facile palladium catalysed bis-cyclisation processes of both aryl halides 

and allylic acetates which result in the stereospecif~ formation of tricyclic systems containing 3- and 4- 

membered rings in excellent yield.‘;l Subsequently we showed that cyclopropanation could be achieved 

intermolecularly.’ In our initial work,’ we observed that the substrate (1) gave (3) despite attempts to intercept 

intezmediate (2) by hydride (from HCOJVa) or Ph-(fnrm NaFG%J using our cyclisation-anion capture 

methodology.4 F&Me 
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The synthetic application of our novel cyctisation-anion captme methodology requires a knowledge of 
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the relative rates of cyclisation versus anion captum. It was of intetest to extend the cyclopmpa~tion 

methodology to vinyl hiflatcs and explore the ability of carbon monoxide insertion to compete with a 3-exe-trig 

cyclisation. The vinyl Iriflates (k-c) wete prepated by standanl methods using Comin’s tfiflating reagents 

Qclisation-cyclopmpana tion to (6a,b) and a mixture of (SC) (major isomer) plus (7. mixed double bond 

isomers) occuned smoothly in 70-7396 yield in acetonitrile at 80X! using a catalyst system comprising lOmol% 

Pd(OAcX, 2Omol% PPh,, anhydrous sodium carbonate (2mol) and tehacthylammonium chloride (lmol). 
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(4) a. n=l, R= Me 

b. n=2, RS Et 

c. n=3, R= Me 

When the vinyl tritlates were cyckud in boiling methanol under an atmosphc~ of carbon monoxide it 

proved possible to intercept (5) and the carbomethoxylated products (8a-c) were obtained stereospecifically in 

M-6946 yield.6 Thus carbon monoxide insertion can successfully compete with 3-exo trig cyclisation in (5). 

The vinyl cyclopmpane derivatives [6a-c,(6c) was separated chromatographically in 50% yield from the 

mixture with (711 underwent stertospecific methanolysis to (9a-c) in 70, 60 and 40% yield nqcctively on 

boiling in methanol containing a few drops of concentrated hydmchloric acid. 

MeOH / H+ 
(6 a-c) _T (9) a. n=l, R= Me 

b. n-2, R=Et 

c. n=3, R= Me 
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Lack of a bhydzidc elimination pathway also allows cyclisation-anion capture processes to pmaed in 

good yield as illustrated by the chemistry of en01 uiflatc (10). Thus (10) reacts with 3-nitmphcnylburonic acid 

in boiling tolucnc in the pmcncc of Fd(O)6 to afford (1 la) (94%). Using the same catalyst system and solvent 

but reacting (10) with diethyl(3-pyridyl)borane affoxkd (12) (92%), whilst muztion of (10) with sudium 

tctraphenylborate in DMF (1007Z. 8h) in the presence of a catalytic amuunt of w(O) afforded (1 lb) (90%). 

(11) a. R= Nq 

b. R=H 

\3WlO) 

Figure 2 
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It seems probable that in these latter three cases the alkylpalladium(B) intermediates (13) and (14) are 

interconverting and that lack of a &hydride elimination pathway in (14) allows (13) to intetcept the baton 

reagents, with anion transfer to (14) being sterically retarded. Negishi has repmted evidence for 

interconversions analogous to (13) * (14)’ and Overman has reported an example of a cyclisation- 

cyclopropanation involving a vinyl triflate.’ 

The stereochemistry of all the products in this paper is assigned based on n.0.e and ROESY data 

together with single crystal X-ray structures of (9a; fme acid) (figure 1) and (1 la) (figure 2)? 

We thank Pfizer Central Rematch and Leeds University for support. 
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Crystal data for 9a (free acid): CuHH,,O,,M, = 210.26. monoclinic, a = 9.080(6), b = lO.o060(6), c = 

12.2690(7)&p = 103.520(5)0, U-l 146.83(12#‘, space gmup Cc,Z =49x = 1.218gcmm3, p = 0.698mni1, 

Fooo) = 456,~~ [=(Z(wcF,‘-F,‘)*mw<? = O.l286,[conventlonal %b. = 0.0423 using 1813 data 

with Fti > Z.oO(F~]. 

Cryskal duru for lla: C&.,NO,,M, = 357.44, monoclinic, a = 13.1282(6),b = 95891(6)c = 

152037(7)&B = 90.695(4)‘, U = 1913.83(14)A3, space group P2,/a,Z = 4,D, = 1241gcm-‘, 

cc = 0.689mni’, F(OO0) = 768,wR, = 1030, [conventional %b, = 0.0438 using 2754 data with F, > 

2.@wobA 
All crystallographic measurements for both sttuctures were made at 200K on a Stoe STAD14 operating 

in the & scan mode using Cu-K, radiation to a 28 limit of 130’. Both data-sets were conecmd for 

Lomntz-Polarization and absorption (azimuthal y-scans) effects. Both structures were solved by direct 

methods using SHELXS-86 and were refined by full-matrix least squares (based on Fz) using SHELXL 

93. Full suppkmentary data for the X-ray work is availabk from the Cambridge Crystallographic Data 

Cenue, Lensfield Road, Cambridge, CB2 lEH, England 

(Received in UK 14 Jatwaty 1994, revised 11 Februwy 1994; accepted 18 Febnmty 1994) 


