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The Synthesis of (*)-Procsopinine. 
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AMmcz: The total synthesis of (rt)-prosopinine is described. Axa-armulation was used to generate the 
six-membered nitrogen heterocycle, stereochemical control was achieved through the use of the S-lactam 
template, and homologation of the lactarn introduced the alkyl chain substitnent on the piperidine ring. 

Prosopinine (1) and p~sophy~e (3) are naturally occurring abraloids isolated from de leaves of the 

African mimosa Prosopis afrcuna Taub. These intrlgning molecules possess a variety of antibiotic and 

anesthetic properties due to the blend of physiologically important structnral features.1 The polar head group of 

this class of lipids consists of a piperidine ring with similarities to the alkaloid deoxyno$rimycin (5), a potent 

a-glucosidase inhibitor with demonstrated antitumor activity and inhibition of syncytia formation in HlV-l.2 

Each of these compounds, in turn, have hydroxyl f~~tion~~ with the same stereochemistry found at C-4 and 

C-6 of ghrcose (6). The tail portion of naturally occurring 1 and 3 produces a striking resemblance to the 

membrane lipid sphiugosine (7). Previous synthetic efforts directed toward the preparation of Prosupis 

alkaloids have resulted in the synthesis of desoxoprosopinine (2),3 prosophylline (3).4 and 

desoxoprosophyhine (4).3a3b*3a 

Me 

OH 

6 

Our approach to the synthesis of prosopinine involved five phases. Of initial importance was the 

cons~ction of the six-membered nitrogen heterocycle, which involved the synthesis of the correspondmg & 

lactam with the use of recently developed axa-annulation methodology.5 Once prepared, this versatile Slactam 

intermediate served as a framework for the introduction of the correct relative stereochemistry of the -OH and 

-CHzOR substituents. The third phase of the synthesis addressed the homologation necessary for the 

stereochemically controlled transformation of the lactam carbonyl to the akyt chain substituent. The 

prep~tion of the tail portion, and subsequent Wittig coupling of this fragment with the hyd~xyla~d 

pip&dine head group, completed the synthesis. 
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The first facet of this synthesis, the construction of the six-membered nitrogen heterocycle, was 

accomplished through aza-auuulation methodology for the formation of 10 (Scheme I). Deprotonation and 

ethoxycarboxylation of 8 generated 9, the substrate required for the two step anuulation procedure. Conjugate 

addition of BnNH2 to 9 produced the corresponding ~namino ester intermediate, which led to the formation 

of 10 when treated with acrylic anhydride. Analogous use of acryloyl chloride was less effective for the 

transformation of 9 to 10 (35%). 

Scheme I. Synthesis and Use of The SLactam Template for The Formation of 14. 

0 

OEt 
WC.1 atmb 

Na2co3, EtDH OEt 
06n OBn 

OBn (62%) Bn 10 @Q%) Bn 11 

8 9 (trans:cis, 2:>98) 

1) NE13, 

2) DBU, rt 

(6194 

mCPBA 1) KOH, H20 

&=%I 

2)KOH,BnBr 

rSn 12 
0 

Bn 14 

(trans:cis, 83:17) (trans:cis. >99:1) 

The 8-lactam template provided a means through which the relative stereochemistry of the ring 

substituents could be controlled in the next stage of this synthesis. Catalytic hydrogenation of 10 was 

performed in the presence of NazC03, which prevented the deprotection of the hydroxyl group, to 

stereoselectively give the reduced Glactam 11.6 Transformation of 11 to 12 was accomplished through the 

use of MeMgBrlNEt3,7 and base catalyzed epimerization at the position a to tbe ketone produced an 

equilibrium 83:17 traus:cis ratio of 12. The subsequent Baeyer-Villiger oxidation produced only the trans 

isomer 13 under these conditions, with efficiency of the reaction directly proportional to the original traus:cis 

ratio of 12.8 Hydrolysis of the acetyl group, followed by benzyl protection of the resultant hydroxyl group, 

gave 14. 

Scheme II. Homologation of The Lactam Carbonyl. 
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The next segment of this synthesis centered around the homologation of the lactam carbonyl in a 

stereoselective manner that would accommodate subsequent elaboration of the molecule (Scheme II). 

Conversion of 14 to the thiolactam IS,9 followed by alkylation and Ekcherunoser contraction,lo gave the 

vinylogous carbamate 16. Hydride reduction selectively produced 17, with the stereochemical configuration 

of 1 rather than 3, and LiARI reduction of the ester functionality gave 18. 

Preparation of the phosphonium salt 24, required for Wittig coupling with the aldehyde derived from 18, 

is illustrated in Scheme III Monobromination of 19 produced 2811 which was oxidized to the corresponding 

aldehyde, 21. Addition of EtMgBr. followed by oxidation gave 22, which was subsequently protected as 

dioxolane 23. Treatment with PPh3 resulted in generation of the corresponding phosphonium salt 24. 

Scheme III. Synthetic Preparation of the Aliphatic Wittig Reagent. 
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Extension of the aliphatic chain was Performed by Swem oxidation of 18 to 25, followed by Wittig 

olefliation to give 26 as an 85: 15 mixture of cis and tram isomeric alkenes. respectively. The synthesis of 

prosopinine was completed by deprotection of the carbonyl followed by hydrogenation of the alkene with 

concomitant removal of the benzyl protecting groups to give 1 in 3% overall yield from 8.12 

Scheme IV. Wittig Homologation to Attach the Aliphatic Chain. 
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