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Ahtnet: l%e #Mcto-nitrile 2. wbic4 is an advtnnccd intcmcdiatc for the syatbcdia of acvaal indole 
Uoids. is ccmpowd of a mixture of cdkcto tutomn. ad of dia9teraGomaX nevathclt!ss. 
redudmwitb 8odiumbomhydridcyid&cnsmtiaUya8ingiediaa~3. 

The bridged indole alkaloids of the ajmaline-satpagine family possess a valuable range of biological 

properties, and they have received much attention from synthetic organic chemistat We have developed two 

tactics that utilise (L)-tryptophan as a chital building block for the synthesis of the advanced intermediates 4 and 

5, which have been used by Cook* and Magnus to prepare a range of bridged indole alkaloids (Scheme 1). 

During work on the second approach (Scheme I. route b), we encountered a stereospecific reduction that is 

remad&le in ita own right, and which might have wider applicaticns in the formation of multiple chiml centma. 
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Both routes start with diastereoselective kinetically controlled Picte-SpcngIer reactions which afford cb- 

tetrahydro-fI-carbolines.6 In route b. the key bridging unit was then generated by a Die&mat&Thorpe 

cyclisaticm of 1 mediated by lithium diethybunide. Although the yield of tbe apparently homw product2 
was CXYIb, the specboscopic data (e.g. broad multiple peaks in the t3c NMR) indicated that the ccmpound was a 

mixture of tautomers and diastereoisomers (see Scheme 2); we hoped that reduction of the carbonyl group 

followed by dehydration might generate the desired a,@unsanuated nitrile 4 as a single compound. 

However, instead of the expected mixture of four diastereoisomers on reduction of 2 with sodium 

borohydride, the reaction yielded essentially one isomer 3, which was homogeneous after a single 
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recrystallisation.7 Structural assignment of 3 was initially based on extensive NMR data (Figure 1). but was 

later confirmed by single crystal X-ray structure determination of the TMS derivative 6 (Figure 2). 

O:R=TMS 

Figuml. 36OMHzNh4Rdatafor3; wuplingsiadicate 
HA and & are both equatorial; NOE data reveals that HE is axial. 

Figure 2 X-Ray cryad stamare for 6 
minustheTMS; datadepositedwithCCDC. 

Schane 2. StmmspeSc sodium borohydride redmtion of tbe ~ketcmitxile 2. From moleudar models. it would appear that 

the re face of the m (i.e. away from the indole systan) is the less hindemd. and we infer that reduction from tbis side occur9 

most rapidly when the nihile is anti (rather tbaa syn). Thus. a single keto-&rile diastereci- is ccmtinmmsly removed from 

tbc enol/keto cquilitium mixture, allowing the single diastm&omer 3 to be obtain4 in cxcdlcnt yields 

In principle, displacement of the “OH” group of 3 by a Q nucleophile would generate the correct skeleton 

and stereochemistry for a large number of indole alkaloids. More straightforward was dehydration of 3 

(POCl&yridine) to a&unsaturated nitrile 4. reduction of which with DIBAL generated the a,~unsaturated 

aldehyde 5;s this was used by Cook in his recent synthesis of (-)-suaveoline and related alkaloids, starting from 

(D)-tryptophan.2 More importantly, these results indicate that a chirai auxiliary can control the absolute 

stereochemistry of two new chiral centres during the reduction of an enollketo mixture of isomers, and this 

principle should be applicable to the synthesis of other fbhydroxy esters and nitriles. 
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