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Abstract: Under conditions of kinetic control, the cis-diastereoselectivity of the Pictet-Spmgler 
~~betwecnhyptopbanestersandeldchydescenbecontrollcdbyv~ng~si~oCIbewbrgroup; 
the readion pmcecda in essentially quantitative yield with most aldehydg wbea tJc&acdilldllomfonu 
inthepresmceofmolcallarsiev~. 

The Pictet-Spengler reaction is one of the most direct methods of accessing the tetrahydrc+pcarboline ring 

system that is present in many indole alkaloids. More specifically, many indole alkaloids contain the &s-1,3- 

disubstituted sub-structure 1, in which the skeleton of (L)-tryptophan can be discerned. By using conditions of 

kinetic control,t the Pictet-Spengler reaction between an (L)-tryptophan ester and an aldehyde can be controlled 

to give this desired relative and absolute stereochemistry (Scheme). 

When N(2)-benzyl tryptophan methyl ester is employed in Pictet-Spengler reactions, high truns- 

diastereosekctivity is observed.2 and this selectivity is further enhanced by using hyptophan isopropyl estez3 

We wondered whether a corresponding enhancement of cis-diastereoselectivity might be observed when 

tryptophan esters were nzaued under our conditions of kinetic confrol. 

I R* IRs=Me 2:3 Yield (%I* 
Table. 
-cuivity in Ph 4.6: 1 74 

ttlcFic&t-spalgk 
ruK%ialbcnvan 

cy _C6Hll 2.5: 1 71 

&kh~Rk’HOand Et 3.5: 1 75 

Q-T@@ Pr 4.0: 1 72 

(CHM’h 4.9: 1 75 

I P+ I 4.9: 1 82 

R3= Prl 2:3 Yield (%F’ 

7.3: 1 >95 

3.51 >95 

2.7: 1 88 

2.7: 1 >95 

2.7: 1 >95 

3.5: 1 >95 
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Switching from Trp-OMe to Trp-OPrj had only a modest effect on the di&ereoselectivity, with no clear 

trend becoming apparent, However, significant advantage could always be gained by using one or other of the 

esters - this could prove psrticdarly valuable if the minor Product has to be removed. We hsd supposed that the 

bulky kprnpyl eater wouht prefer to lie in au equatorial posit& as supported by the X-ray crystal structure of 

2 (R3=&, R1=Ph) (Figure).4 But based on our tabulated results, we conclude that the methyl eater aheady 

possesses a strong equatorial preference in the transition state, and that the c& : mns ratio is subtly governed by 

1.3~diaxial versus Al.2 interactions. 1 Moreover, when au N(2)benzyl group is present, equatorial crowding 
should further disfavour an equatorial I-substitumt when bulky esters are used, as reported elsewhere.3 

Pinally, but importantly, TLC and t3C Nh4R on the crude products indicated quantitative conversion when 

the resction was conducted in ethanol-free chloroform over molecular sieves.5 Isolated yields were also 

essentially quantitative when the beads were crushed during work-up. With judicious choice of appropriate 

tryptophan esters, it seems that excellent yields and high crk- or fruns- selectivity (r 3.5 1) can be assured in the 

Pictet-Spengler reaction. 
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