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Abstract- Boron trifluoride complex of magnesium dihomoallyl- 

cuprate, (CHZ=CHCHZCHZ)ZCuMgBr.BF3, reacted wlth aldimines 

containing d-hydrogen to afford the corresponding addltion 

products in good yields. The addition products were converted 

to pyrrolidine derivatives by treatment with phenylselenenyl 

chloride in the presence of trifluoraacetlc acid and silica 

gel. . 

In the Previous papers, we reported that RCu.BF3 or H2CuMgX.BF3 (H=alkyl), 

generated in situ from Orignard reagents, CuI, and BF3.0Et2, added to aldimines 

(1) without deprotonation of d-hydrogen to afford secondary amines in good 
yields.') As a further application on addition of RZCuMgX.BF3, we found that 

boron trifluoride complex of magnesium dihomoallylcuprate, (CH2=CHCHZCH2)2CuMg 

Br.BF3 (2 ) ,  reacted with aldimines in good ylelds to give the corresponding 
. . 

addition products (3) which can be a precursor for pyrrolidine synthesis. 
Scheme I 



Some of t h e  r e s u l t s  a r e  summarized i n  Table 1. 

Table 1 Syn thes i s  of P y r r o l i d i n e  D e r i v a t i v e s  (5  and &) from Imlnes ( I )=)  

a )  A s t andard  procedure f o r  p repa ra t ion  of 5- is a s  fo l lows.  Secondary amines 

( 3 )  were prepared by our  (CHZ=CHCRZCHZ)ZCuMgBr~BF3 procedure. ') To a  

suspen$ion of 0.3g of oven-dried s i l i c a  g e l  (Merck A r t  7730, 60 GF254) and 1 

mmol of 3 i n  5 m l  of dry CHZCIZ was added 1.05 mmol of CF3COOH a t  - 7 0 ' ~  

under argon atmosphere, and t h e  r e a c t i o n  mixture  was s t i r r e d  f o r  30 min a t  

t h a t  temperature.  Then. 1.10 mmol of PhSeCl i n  5 m l  of dry C H 2 C l Z  wag 

added and t h e  mixture was al lowed t o  warm t o  room temperature.  A f t e r  

s t i r r i n g  f o r  4  h ,  t h e  r e a c t i o n  mixture  was quenched wi th  10 m l  of  10% 

aqueous NaOH followed by e x t r a c t i o n  with CHZClZ Af te r  drying t h e  CH2C12 

l a y e r  over anhydrous MgS04, t h e  so lven t  was evaporated  i n  vacuo. The crude 

product was p u r i f i e d  by TLC on s i l i c a  g e l  (Merck A r t  9385, dichloromethane : 

hexane=l : 1). 

b) S a t i s f a c t o r y  I R .  'H NMR, and MS d a t a  were ob ta ined  f o r  t h e s e  compounds. A l l  

3  a r e  hygroscopic,  and 3_d gave c o r r e c t  e lementa l  ana lyses ,  but  La, 3&. 3_c, .., 
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and 3_e gave correct result only when ca. 0.05-0.1 equivalent of water is 

assummed to he contained. 

C) The ratio was determined by silica gel TLC separation. It was estimated 

that the material having high Rf value on TLC was cis isomer and the other 

Was trans isomer, based on 'H NMR of 5_c and 6_c (see references 13 and 14). 

We did not investigate whether the ratio was controlled thermodynamically or 

kinetically. 

In the next, we tried the ring closure to nitrogen heterocycles from secondary 

amines (3) utilizing Phenylselenenyl halides,') and such a reaction is desirable 

due to the general importance of alkaloid synthesis. Phenylselenenyl halides are 

well known to effect a number of intramolecular oxyselenations to give cyclic 

ethers3) and lac tone^,^) but there are only a few reports concerning 
intramolecular aminoselenation such as on l-aza-4-~yclooctene,~) N-alkenyl- 

uretanes,6) and N-alkenylamide~.~)'~) 

We treated 3 with PhSeCl under the same conditions that had worked well for 
Preparing nitrogen heterocycles described above, but desired transformation did 

not proceed at all, presumably due to the reaction of PhSeCl on the nitrogen. 

This rationalization is supported by the literature that in the case of 

aliphatic amines. PhSeCl reacted on nitrogen in all examples which bad been 

examined.') We discovered, however, that 3 d ~ d  undergo the desired transfor- 

mation to afford pyrrolidine derivatives (z), formal product by 5-exo 
closure,10) when the reaction was carried out in the presence of CF3COOH 11) 

using silica gel,'') where piperidine derivatives, formal product by 6-endo 

closure,10) were not formed at all. The reactions were then routinely run to 

afford z i n  this fashion and some of the results are summarized in Table 1. The 

final stage for the synthesis of pyrrolidine derivatives (6) is the elimination 

of the selenyl group. This was carried out by refluxing2 in toluene with 

triphenyltin hydride.6) 5 was a mixture of cis and trans isomers which were 
separable by silica gel TLC. The stereochemistry of 513) could be deduced from 

NMR measurement although the spectra were very complicated, and finally could 

be confirmed by 'H NMR spectra and inspection of Dreiding models of 6. 14 ) 

Undoubtedly, there was no cis-trans isomerization during the conversion of 5 to 
6. 6) - 



The r i n g  closure of the addition product (2: 94% yield) prepared from 

(CH2=CHCH CH CH ) CuMgBr.BF3 and CH CH CH CH=NCH2Ph to the piperidine derivative 2 2 2 2  3 2 2  

did not take place even in the presence of CF3COOH, but PhSeCl added to the 

double bond, and the corresponding hydroxyl compound (2)15) was obtained in 47% 

yield after aqueous workup. On the other hand, when PhSeCl addition compound (8) 

was treated with m-chloroperbenzoic acid before aqueous workup, a vinyl chloride 

(10)'~) was obtained in 33% yield. - 

Intramolecular aminomercuration utilizing HgC12 also did not afford the desired - 

piperidine derivative under the standard conditionsza) or even acidic 

conditions, but was recovered, while a plperidine derivative (1_1)17) was 

obtained in 38% yleld when 2 was treated with PdC12(PhCN)2 in the presence of 

CuCIZ in PrCN. 

Flnally, intramolecular aminoselenatlon on N-alkenylamines &I 
6 ) such as 3 and was difficult, diffrent from N-alkenylurethanes P 

and N-alkenylamide~.~) Noteworthy is the fact that pyrrolidine 

i 
!! 

derivatives ( 5 )  were obtained by treatment of 3 with PhSeCl in the presence o f  

CF,COOH. 
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