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ABSTKACT: A total synthesis of mostueine (1) based upon the Intramolecular alkylation of the 
indole nitrogen is described. A revision of the reported sterochemistry of 
mostuelne to 3SK, 19NS as elucidated by synthesis and NOE data is disclosed. 

Mostueine (I) is a pentacyclic indole alkaloid isolated from the leaves of Mostuea 

brunonis (loganiacies). 2,3 Recently the relative configuration of Mostueine was assigned as 

3SR,19sB on the basis of its total synthesis.4 We have also completed the synthesis of 

nostueine but our results lead to the opposite stereochemical assignment. We discuss here 

these findings along with NOE experiments on the natural product which require the reassignment 

of the relative configuration of mostueine as 3SB,19KS as illustrated. 

Scheme 

7a R = Ts 
7b R = H 
7C R = Bs 

8 

R’ = K+, R" = Ts 
R’ = H, R" = (CHJ)2N-CH-OCH3 I 1: Mostueine 

a) n-methyl-tryptamine6, toluene, 1 mole% toluenesulphonic acid, reflux, 72 hr., 87%; 
b) sat. HCl in CB OH, O'C + r.t.. 30 min.; NM40H, 91%: C) KOH, glyme, TsCl, 88%; d) 7 
eq. CH,,LI-LIBr, & , -7a0c, 2 hr.; HOAc, TNP, -7aOc + r.t.; 2N E so ; NM OH, 81%; e) 
LiAlE TMF, -98OC, Zhr., 
DMP-D&, toluene, reflux, 

92% 6a; 6% 7a; f) 10% KOH/CH OR, reflux, 
6%; h) KOtBu, TMP, O°C 3 r.2.. 

' 14 hr.2 79%; g) 
20 NK., 17% 

Our synthetic scheme Is similar to that of the published synthesis for the production 

of diastereomeric alcohols 6a and 7a. The dimethyl enamine 2' provides a useful functional 

equivalent to the corresponding pyrldylacetaldehyde for the formation of enamlne 3. Ring 

closure 
7 
to the tetrahydrocarboline k must be carefully monitored to avoid decomposition. We 
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utilized p-toluenesulfonpl (Ts) In contrast to benzenesulfonyl (Bs) as the indole protecting 

group’ required in the conversion to methyl ketone 5. Raductlon of 5 with LiAlEA in TBF gave a 

2:l mixture of the alcohol isomers 6a and 7a which vere easily separated by medium-pressure 

liquid chromatography (MPLC).g’lo Reduction at lower temperatures increased the proportion of 

6a at the expense of longer reaction times. Thus, reduction at -98’C for 2 hours afforded a 

93:7 ratio. We removed the sulfonyl-protecting group 
11 

independently from alcohols 6a and 7a 

to afford respectively the diastereomerlc alcohols 6b and 7b distinguishable by ‘R NMR each 

uncontaminated by the other. 
12.13 

Initially, mostueine was obtained In low yield by cyclodehydration of diastereomerlc 

alcohol 6b with dlmethylformamide - dimethylacetal in refluxing toluene. 
14,15 

The presumed 

intermediate 8 releases dimethylformamide and methoxide under Sn2 attack by the indole ring. 

The same conditions with alcohol 7b returned starting material. Attempts to force the reaction 

with 7b or to increase the conversion from 6b led to destruction of the starting material and 

products. 

We were pleased to find that our material was Indeed identical by 360 MHZ ‘E NMR and 

100 MHZ l3 C NMR to a sample of the natural diastereomer kindly provided by Prof. F. Rhuong-Euu. 

We were concerned that their synthesis proceeded from the opposite diastereomer successful in 

our procedure. Their structural assignment rests on the x-ray structure determination of their 

major alcohol diastereomer, 7c. The NMR_spectral data reported for 6c and 7c closely matched 

our own data for 6a and 7a. Repetition of the NaBHA reduction conditions on ketone 5 afforded 

6a and 7a In a 1:2 ratio confirming that the toluenesulfonyl group did not alter the reaction 

course reported with the benzenesulfonyl group. 

The possibility that configuration inversion had occurred during our indole 

deprotection step was considered. Intramolecular transfer of the tosyl group to the hydroxyl 

function to form tosylate 9 followed by hydroxide displacement with inversion seemed 

possible. 
16 

An attempt to form mostueine by tosylatlon of the free alcohols 6b and 7b in the 

presence of base, however, regenerated the original tosylamides 6a and 7a respectively, each 

contaminated by a slight amount of its diastereomer indicating that some epimerixation occured 

during the re-tosylation. The tosylamide 6a was treated with potassium t-but.oxide in TRP under 

anhydrous conditions In an attempt to force the 

Intramolecular tranfer. Indeed, mostueine was isolated 

by MPLC in 17% yield, again Identical with the natural CH i 
‘N\ 

diastereomer. Analysis of the crude reaction mixture 

by 360 Mlz ‘H RMR revealed the major product to be the 

C-alkylated product 10 
17 

along with a trace amount of 

the free indole 7b. These results are consistent with 

intramolecular transfer to form the tosylate 9 which is 10 

then captured by intramolecular C- or N- alkylation 

as well as by trace hydroxide contamination. Since alcohol 6b was obtained cleanly under the 

usual deprotection conditions, we conclude that deprotection occurred with retention of 

configuration. 

With synthetic and natural mostueine in hand we turned to physical measurements to 

confirm the structure. Dreiding molecular models of the two possible diastereomers reveal a 

very limited number of conformations available to the central asepine ring. The (X3-18 group 
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