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Abstaet: A new general method for synthesizing N-benzyl-2-alloflpyrrotidines and N-benzyt-2- 

dkylpiperidines, having very high enantiomeric excess, has been achieved starting from aldehydes 

and organoborane reagents. 

Substituted pyrrolidine and plperldine derivatives are abundant in nature and have div~s~ physiological 
a~fivities. 2 Although a number of groups have repotted the synthesis of 2-substituted pyrrolidines and piperJdines 

in the mcemic form,3 the asymmetric syntheais of these compounds has been a relatively rezcnt developmcnL4 
However, only a few studies describe a single, unified method for tim synthesis of both the five- and the six- 

membered nitrogen heteroeycl~.5 During the course of our program on the asymmetric hydroboration of 
enamiaes, 6 we became interested in the synthesis of ,nantiomericatly pure 2-alkylpyrrotidines and 2- 

alkylpiperidines. We have found lltat a hydroboration-methanolysis protocd converts homoallylic aleohots 7 

predomin__antly into 6-alk'yl-2-rrg'thoxy-l,2-oxaborinanes t. We were interested in developing a raethod for 

conv~-~ing 1 into 2-alkylpyrrolidines and 2.alkylpiperidines (eq. 1). 
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We now wish to describe our preliminary results on the conversion of 1 into N-benzyl-2-alkylpyrrolidines 
and N-benzyl-2-alkylpiperidines. This procedure is experhnenmtty convenient and provide~ final products in 

>98% enantiomeric purity. Additionally, stao:ing material 1 is readily accessible from enantiomefically pure 
homoa~ylic alcohols, 7 

189 



Our synthesis of N-benzyl-2-aUrylpyrrolidines and ~-benz~I-~ai~l~~~~~s began with the 

hydro~rat~on-meihhanolrsis reaction of the known homoa~ylic aleohals 2, prepared from eB-allyl- 

d~~~pb~ylb~~ (dzpczsALL) and aldehydm.7 Thus, the hy~obo~on~~~oiys~ of Q)-l-octen-4ol 

with ~r~~~~ethylsu~~ @h&S) provided (1P)~butyI-2-m~~ox~i,2-oxabo~anie in essentially q~titadve 

yield. This boronic ester was oxidizd to the coining X,4&01 which was converted into a dimesylate and 

cyclized with benzylamine 8 to give (S)-N-benzyl-2-batylP~~l~dine.~~~o Sbnilarly, (S)-l+zen-4-01 was 

converted into (R)-N-b~zyl-2-butylp~roli~~. ~llow~g this general procedure severat N-benzyt-2- 
~~p~oli~~~ of hnown ~on~gura~o~ were synthedxod (~qs. 2 and 3. Table 1). 

P Me 

R = n-E&, a-Heptyi, 3-Pentyl 

The synthesis of N-benzyl-2-a~yIpi~~dines was achieved from the co~s~nding opticaI& active I,%diok 

These were readily prepared frea the common boronic ester intermediate (1) by an one-carbon homologation- 

oxidation sequence.~3 Thus, hydroboration-methanoiysis of (~~-I-hep~n-4-oi followed by an one-carbon 

homo~~tion-o~dation gave (~~-l,~-~~e~ol in essentiaIIy quanti~~ve yield. As above, mo~Ia~on and 
subsequent ~~Ii~~~~n with ~~~yI~in~~ produced (s2~-~~yI-2-propyIpi~di~~-~~yldnn (eq. 4, 

Table l)?,‘4 
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In summary, we have shown that chiral homoallylic alcohols (99% ee), obtained from aldehydes and 

dlpcZBALL, are easily converted into N-benzyl-2alkylpyrroIidines and piperidines of high enantiomeric purity. 

We are. currently evaluating this method for the synthesis of optically active cis- and trans- 2,5-dialkylpyrrolidines 

and 2,6-dialkylpiperidines. 

Table 1. N-Benzyl-2alkylpyrmlidines and N-Benzyl-2-alkylpiperidines of Very High Enantiomeric Puritya 

heterocyclic product yield, 9bb bp ‘C, CT@ cC2’D, (deg)c %eed config. 

N-benzyl-Z-butylpyrlidine 

N-benzyl-2-butylpyrrolidine 

N-benzyl-2-heptylpyrlidine 

N-benzyl-2-heptylpyrlidine 

N-benzyl-2-(3pentyl)pyrrolidine 

N-benzyl-2-(3pentyl)pyrrolidine 

N-benzyl-2-methylpiperidine 

Iv-benzyl-2-propylpiperidine 

76 

65 

62 

54 

75 

70 

71 

64 

90-92 (0.5) +49.2 

90-92 (0.5) -49.4 

128-132 (0.3) +50.5 

129-133 (0.3) -50.6 

100-102 (0.3) t69.2e 

101-104 (0.3) -69.le 

72-74 (0.5) +68.2 

67-69 (0.5) +86.7 

>98 S 

>98 R 

z-998 s 

>98 R 

>98 Rf 

>98 Sf 

z-98 s 

>98g S 

aprepared starting from the corresponding homoallylic alcohols of 99 % ee. bIsolated yield. CObserved 

rotations (neat, I 1 .O). uDetermined by capillary GC analysis of the MTPA amides of the debenzylated amines. 

eSpecific rotations (c 2, n-pentane). fChange in configuration is due to change in the priority assignment. 

gPredicted in analogy with the other results. 
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