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.dbshce ~am-catalped sily&nmytiion Md amidowbonylation are applied to the synhses of pyvolizidint 

aRabi& (*)-isQmnwcaMl end (*Mache~, fivm 54th~vtyi-2-pywolidinow. 

Recently. transition metal catalyzed silylformylation has been developed1 and mechanistic detail of the 

reaction has been investigated.2 The synthetic utility of this reaction arises from its ability to convert alkynes into 

(Z)-l-formyl-2-.silyMkenes stereo- and tegioselctively in excellent chemical yield.3 We applied silylformation to 

the synthesis of precursors of pyrrolixidine alkaloids. Construction of the basic skeleton of pyrrolixidine 

alkaloids, axa[3.3.0]octane ring system, can be achieved by using rhodium catalyzed amidocarbonylation.4 We 

report here the syntheais of (f)-isotetronecanol and (f)-trachelanthamidine from Sethynyl-2-py~olidinone (1) via 

silylformylation followed by amidocarbonylation. 

Silylformylation of Sethynyl-2-pyrrolidinone5 (1) was carried out with a catalytic amount of &(CO)t2. 

@$h2(CO)t2, or Kh(acac)(CO)2 under 300 psi of carbon monoxide in toluene at ambient temperatum to afford 

(~-5-[(2-dimethylphenylsilyl-l-formyl)ethenyl]pyrroMinone (2) as only product in 65-97% yield.6 Among the 

catalysts employed, Kh(acac)(CO)2 gave the best yield. The reduction of formyl group in 2 with sodium 

borohydride followed by desilylation with ptoluenesulfinic acid in wet acetonitrile7 gave 5-(l- 

hydroxymethylethenyl>2-pyrrolidinone (3) in 75% yield. 
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Attempted amidocarbonylation of 3 by using HRh(CO)(PPh$3 as a catalyst did not proceed cleanly 

probably due to side reactions of reactive intermediates bearing hydroxyl group. Therefore, the hydroxyl group 

was protected by acetyl (AC), trimethylsilyl (This), f-butyldimethylsilyl (TBDMS), or triisopropylsilyl (TIPS) 

group. 

The amidocarbonylation of 4 gave a diastereomer mixture of the desii product 8 and deacetoxylation 

product 9 (8 I9 = 5 I 2) with the syn/wrti selectivity of 2 for both products. The Th4S group in 5 was cleaved 

during the reaction to give 10 in 42% yield with the sm/anti ratio of 2. The TBDMS and TIPS groups in 6 and 7 

survived during the maction to give 118 and 12, mspectively. in good yields with the ryn/uxti ratio of 2. 
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The diastereoisomers (syn/onn) of 11 we= separated by preparative HPLC (silica gel, 3% 2-propanol in 

hexanes). Both diasteteoisomers, 11s and llb. were successfully converted to pyrrokidine alkaloids, (k)- 

isoretronecanol(13a) and (f)-trachelanthamidine (13b). respectively, through removal of TBDMS group with 

tetrabutylammonium fluoride followed by LAH reduction of the amidal and amid0 groups in 67% yield9 
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The observed sydhzi sckctivity in the amidocarbonylation stays same in all caxx. which suggests that the 

syn/anti selectivity does not depend upon the steric and electronic effects of hydroxy protecting groups. In 

addition, thermodynamically less stable syn isomer was obtained as the major product. The results can be 

accommodated by taking into account the steteoelectronic effects in ally1 alcohol derivatives proposed for 

rhodium-me&ted hydroboration reactions,10 viz., the substrate akene approaches to a thodium catalyst with the 

face anti to an electron-withdrawing group @WC). This model predicts syn isomer as the major product in the 

amidocarbonylation of 4.5.6. and 7. 
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