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Abstract: A highly diastereoselective synthesis of petasinecine from L-proline via an Ireland-Claisen-type 

marmngement (5 -> 7; Scheme 1) is described. 

Necine bases such as hastanecine (1) have received much attention due to their widespread occurrence in the plant 

kingdom and their interesting physiological properties. tab ‘the pyrrolizhiine nucleus has repeatedly served as a 

testcase for novel synthetic methodology,lc-f e.g. free radical cyclization,2 [4+1]-ammlation,3 Speckamp 4-5 or 

Die&mum6 cyclization to form the bicyclic ring system with the proper substitution pattern in an enantiomerically 

and diastereomerically controlled manner. 

Hastanecine 1 Petasinecine 2 

Petasinecine (2), the necine base of the two pyrrolizidine alkaloids petasinine and petasinoside, is a regioisomer of 1 

and has been isolated from Petasites juponicus Maxim.7 Astonishlingly, 2 has not been prepared on an enando- and 

diastereocontrolled route yet. In continuation of our previous work8 on necine bases we developed a synthesis of 2 

with is based on an Jreland-Clalsen-type rearrangement9 to annulate a second Bve-membered ring to L-prolfne In a 

highly efficient way (Scheme 1). 

N-Boc-L-prolhre methylester 3 was transformed into the know allylfc alcohol 4,1° with was esterifled to give the key 

intermediate 5. Unter the conditions described by Burke, Kallmerten and Fujisawdl 5 was converted into 7 in one 

single operation. No other stereoisomer could be detected (500 WI&I- and 125 MHz 12C-spectra and HPLC). ‘Ihe 

stereochemistry of 7 was unambiguously determind by NOE-difference spectroscopy. The synthesis of 2 was 
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completed by conversion of the vinyl group to the alcohol 8, reduction of the amide and removal of the bensyl 

protective group. l2 The compound thus obtained is identical in all respects with petasinecine7 (mp, optical rotation 

and NMR spectra). The overall yield is 70% from 4 over 7 steps with 3 isolated intermediates (5,7,8).13 

Scheme 1. 
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(a) BnOCH2COCl I Py, r.t., 98%. 5h; (b) LiHMDS I TMSCl I THF, -1 WC, 2h, then 5h at C°C; (c) F#XX&H I BuOH. -WC, 

lh, r.t., Mh, +60°C. 48h. 82%: (d) 0s I MeOH, -78OC. 1Omin; (e) NaBI& I MeOH, -78W. lfh, 92%; (f) BHa * THF I THTV 

+tWC, 48h; (8) 10% Pd-C I H2 I MeoH. r.t.1 bar 48h. 98%. 

The high diastereoselectivity of the Ireland-Claisen-type-rearrangement (Scheme 2) may be interpreted by the 

following assumptions: 

a. the deprotonation of 5 leads to a chelated enolate 10. 

b. a chairlike transition state is adopted, as normal for acyclic substratesl4 

c. with respect to the diastereofacial induction, Houk’s model15 is applicable, resulting in a minimum of inside 
crowding. 

d. the N-Boc-moiety exerts a strong antiperiplanar effect. 

Scheme 2. 
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these assumptions are in agreement with reactive conformation 11. According to the concept of Hehre and ~ahnl6 

the electron withdrawing Boc substituent lowers the energy of the 1,2 n*-orbital via a u*-n*- interaction (Figure 1). 

On the other hand the energy level of the $6~x-orbital is increased by the two electron donating residues (OBn and 

OTMS). ‘Ihis leads to a strong HOMO-LUMO interation lowering the activation barrier of the rearrangement,16 

which thus proceeds at low tempemtme (OOC) and with high stereoselectivity. 

Figure 1. 
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