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Abstract: Stereoselectivity favoring exe substiwent orientation in the inmam~lecular Fbusm-Kband restion of 3- 
methyl4hydroxy-1,6-heptenyoes to form bicyclo[3.3.O]ock%wes isaffectedbytberelative BatC3and 
C4. Cyclmddition of one stereoisomer of 3,5-dimethyl4pyl-l,bhcptadiene gives prdomimmtly the 
bicyclo[3.3.O]octenone isomer containing both wbstituents in more hindued endo orientations. An explaaation based 
upontbeeffectofconfotmdond~ferencesptiortomeIalallacyclefomutiol bpnposed 

The factors that contribute to stereoselectivity in the intramolecular Pauson-Khand cyclixation of heptenynes 

to bicyclo[3.3.0]octenones have generally been well-explained in the literatute.a~s~4 A preference for 

substituents at the allylic and propargylic positions of the heptenyne substrate to end up on the exe face of the 

bicyclic product is observed, with steric interactions between the endo allylic and propargylic positions and the 

substituent at the allcyne terminus being responsible. The use of bulky substituents at these positions has ken 

shown to provide good to excellent exe selectivity. This result has been exploited in numerous syntheses of exe 

substituted bicyclic precursors to natural products.z5~6Jl* 

We are currently investigating the design of Pauson-Khand substrates 
o 0 

with allylic substituents that may cyclixe to afford predominantly endo- 

substituted bicyclic products. Such capability would significantly extend 
p.. . . . . I-I 

the scope and utility of the Pauson-Khand reaction in natural product / 
/ CW 

synthesis. For instance, such methodology would be applicable in the 

synthesis of pentalenolactone 1. one of a varied group of antibiotics among 

which the parent possesses an endo methyl substituentP 
1 

To this end we have synthesized a pair of steteoisomeric homoallylic alcohols, 5 and 8, in high 

enantiomeric purity starting from optically pure epoxide 2. lo Treatment of 2 with excess 1M vinylmagnesium 

bromide in THF, followed by deprotection, leads to dio13. Conversely, reaction of 2 with a higher order vinyl 
cuprate in the presence of BF34Et2 at low temperature, followed by deprotection. gives dio16. Dials 3 and 6 

react similarly to form tosylates, which in the presence of two equivalents of lithium acetykkethylene diamine 

complex in DMSO at 45°C in a sealed tube give homoallylic alcohols 5 and 8, reapectively.tt 

Cyclixation of 5 was carried out by a modification of the Pauson-Rhand reaction [Coa(CO)s, CH&!ls, 

MesNO, 02, 2YCta]. to afford 9 and 10 as an 11: 1 mixture of stereoisomers. The tH NMR spectrum of the 
mixture contained methyl resonances belonging to the major (6 1.16) and minor isomers (6 0.71) The high field 

resonance in 10 suggested that it had the endo methyl stereochemistry BS has been seen in similar polycyclic 
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aber group, while 14 places it gauche to two. Application of the same analysis to the cycliz3don of 5 suggests 

that conformer 16, which leads to the end0 product, should still be favored over 15, but to a smaller extent. 

These conformational N occur prior to the steric interactions which develop in the transition state upon 

insertion of the alkene into the cobalt-alkyne metabcycle. The observed product ratios will result from the 

combined contributions of pre-insertion conformational cnergica and s&tic interactions m with the 

transition state for insertion itself. 16 That both 5 and 6 give CJIXI methyl isomers as major products indicates that 

the latter interactions still dominate in this system (but to a Lesser extent than in the cases of 20 and 21, in which 

the alkync tetminus is alkyl-substitutcdls). 

13 14 16 16 
In a parallel study, we are investigating the Pauson-Khand cyclixations of the series of three stereoisomeric 

3.5dimethyl-4-(2propynyl)-l&heptadienes. The symmetry characteristics of systems such as these provide 

excellent probes of confomtational effects, e.g. alkene face selectivity. 1’ Furthermore, changing the substituent 

at C4 should affect pre-insertion confotmational preferences more than insettion itself.6 The syn. syn isomer 17 

has been prepared from the respective dienoic acid17 in good yield by reduction to the alcohol, tosylation, and 

nuclcophilic displacement with excess lithium acetylide=ethylene diamine complex in DMSO at room 

temperature. Pauson-Khand cyclixation of 17 under the previously described conditions gave a 55% yield of 

the bicyclooctenones 18 and 19 in a 3:l ratio, respectively. 1s Remarkably, the major product 18 has both a&y1 
substimenzs in endo configurations [ring methyl: 60.55 (major). 6 1.15 (minor)]. Endo selectivity for an allylic 

substituent has never before been observed in an intramolecular Pauson-Khand reaction. This tesult is in spite 

the fact that the dienyne has a syn. syn configuration_ Even gmater mdo selectivity should bc expected from the 

anti, syn and anti, anti isomers, whose preparation we are currently pursuing and will report on in due course. 

-/ 1. CO~(CO)~, CH2C12. Ar 
& 2. 
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