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Abstract: The Arisrotelia alkaloid (+)-arlstoteIone (1). a Spiro-pseudoindoxyl derivative, is 
tcanstbrmed in over 90 96 yield into the oxindole (+)J-epitasmanine (3) upon neatment with hot 
BFyEtfl in CH$I2. This intriguing transformation possibly pmceeds through the intermediate 
3-hydroxyindolenine derivative (-)-serratoline (2) which could be isolated when the reaction was 
run under milder conditions. This rearrangement, for which there is little precedent, is highly 
stereoselective in that the Iactam carbonyl group ends up on the same face of the molecule as the 
C=O-unit of the starting pseudoindoxyl. That this outcome is due to a kinetic control was 
demonstrated by showing that the epimeric starting material (-)-4 furnished exclusively the 
naturally occur&g alkaloid (-)-tasmanine (5) under the same reaction conditions. 

In oonnection with work concerned with the total synthesis and with oxidative transfcnmations of certain 
ArisroseZkz alkaloids 1 we discovered that synthetic (+)-aristotelone (1) 2 is slowly transformed into the isomeric 
compound (-)-serratoline (2) when treated with BFyEtZO in CH2C12 at 25’ (Scheme I). In the crude reaction 
mixture 2 % ofthe constitutional isomer (+)-lepitasmanke (3) 2,s could also be detected by means of *H-nmr 
spectroscopy (characteristic high-field singlet at 0.57 ppm due to the angular methyl group). Additional 
experiments under more stringent conditions (55 h at 95” in a se&d glass tube) showed that (-)-2 is trans- 
formed into (+)3 in ktually quantitative yield, demonsmating that (-)-2 can serve as a precursor for the latter. 
Under the same conditions, pseudoindoxyl (+>l furnished the oxindole (+)-3 in a single operation. 4 

Reagent: 25 eq. SF,- ErzO, 6 % h Ct+Ch 

Conditions: a) 26dat2S*; 
b) 55 h at 955 
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Additional experiments showed that under the above conditions an equilibrium between 1 and 2 is set 
up, which could be approached starting from both sides. Furthermore, it was shown that the slow formation of 
the oxindole 3 from either of these precursors is an irreversible process (3 was recovered absolutely unchanged 
after exposure to BF3kEt20 in CXI2CI2 at 95’ for 8 days). A control experiment demonstrated that the spire 
epimer (-)-tas&anine (5) 3(Scheme 2) was also stable under these c&ditions, thus showing that the exclusive 
formation of 3 from 1 or 2 is not the result of a subsequent equitibration of the oxindoies 3 and 5. We 
umoborated this contention by verifying that the epimeric starting material (-)-2-epiaristotelone (4) 2 rearranges 
stereoselectively (> 95%) into (-)-tasmauine (5). 

scheme 2 

Reag8nt: BFij E&O, Cl-&Cl2 

coM&ns: a) 62 h at9P; 

b) ZOO h at 954- 

c) 91 h at9S’; 
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To the best of our knowledge, the only precedent for the observed double 1.2~migration from carbon to 
carbon, accompanied ty a concomitant 1 ,Zshift of a carbonyl group in the opposite direction, is represented by 
an analogous transformation of 2.2-dipheay1-1.2dihydro-3H-indo1-3-one into 3,3diphenyl-1.3~dihydro-W- 
indol-Zone, which was reported by Witkop and Ek in 1951.6.7 Nonetheless, this reaction seemingly is not 
restricted to that substrate and the Aristotelia alkaloids, since under the same conditions, tetrahydrocarbazole 
pseudoindoxyl(6) 8 also rearranged to the con-esponding oxindole 7 9 in virtually quantitative yield.10 In this 
experiment, as well as during the uansformation (-)-4 -P (-)-5, no intermediate 3-hydroxyindolenine derivative 
could be detected in the reaction mixture, even when the reaction was run under milder conditions (25°C shorter 
reaction time). This negative evidence notwithstanding, the first step in the observed rearrangement sequence is 
most likely represented by a 1,2-shift of a C,C-bond involved in the set-up of the spire center. In a asymmetric 
environment, such as in the case of (+)-1 and (-)-4, either of the bonds adjacent to the carbonyl group could 
m@ate to furnish a hydmxyindolenine intermediate belonging to the regular series ((-)-2) or to the invert allo- 
series (8) (Scheme 3). 2.13-15 At present, we are unable to decide whether pathway A or B is followed, A is 
electronically fawn& but would lead to an intermediate (S), which is known to be much less stable than the 
alternative (-)-2.16 The next step might well involve either of the epoxides 9 or 11. as originally proposed by 
Wirkop. 6.17 These unstable intermediates can undergo alternative oxirane ring-opening reactions to furnish 
either their respective precursors 2 and 8, or the iminium salts I and II, respectively, both of which are expected 
to rearrange to the observed final product (+)-3. As an alternative, hydrated hydroxyindolenines, such as cis- 
diol10, can be considered as possible reactive intermediates.18J9 
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The rearrangemnt of (-)-4 into (-)-5 most likely proceeds in an analogous fashion, involving either 3- 
epiallosematoline or 3-episaratolinc (the C(3)cpimers of 8 and 2. respectively) as the first intermediates.The 
steps that follow would involve the epimeric &epoxides related to 9 and / or 11. which one would expect to 
teamange szem!&dvely to tammine (5). 
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