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Abstract - A new route  t o  8-substituted pyrrol iz idines  s t a r t m g  wlth ~ ~ ( ~ ' - d e h y d r o -  

p y r r o l i z ~ d m ~ u m  w r c h l o r a t e  is described. 

Whereas one route  t o  8 - sms t l tu t ed  pyrrol iz idines  has been hm, it suffered frcm d~sadvantagcs  

particularly of l imited scope of t h e  reactLon, low  overa l l  y i e lds ,  and use of hlqh pressure hydro- 

genatmn d e v ~ c e s ~ ' ~ .  S ta r t ing  with ~~(~)-deh~dropyrrolizld~nirn w r c h l o r a t e  ( ) whxh 1s n m  

avai lable  i n  thls laboratc,ry4, w2 have successful ly  d e v e l o m  a new general route  t o  8-substituted 

p y r r o l ~ z ~ d m e s .  

Thus, 8-cyanopyrrolrzrdme I 2 ) 4 ,  e a s i l y  prepared from 1 and KCN m water, was converted t o  a 

new p y r r o l i ~ i d m e c a r h o q 1 ~ 3 t e  ( 2  )5, bp 106-110° C/ 22 nmHg, by ~:efluxiny m 20 % hydrogen chlor ide  

I n  ethanol containing 1 ezpiulv. of water f o r  13 h. The p e l d  was 82 8 .  Treatment of t h e  d r b q l a t e  

2 ( 3 )  with LlAlHq i n  m h y k o u s  ether afforded 8 - h y d r o ~ t h y l p y r r o l ~ z ~ d i n e  ( 4 )  m 75 8 y ie ld  

as a co lo r l e s s  011. The d r e c t  reduction of the conpund (2  wrth LiAlH4 i n  anhydrous ether gave 

a nfw dlamme: 8-aminonrtlylpyrrollz1d1ne ( 2  ) m good yle ld .  I n  these r e s u l t s ,  ~t is noteworthy 

that the reductmn of 2 swith LiAlH4 gave t h e  dlamne ( 5 1 m cont ras t  t o  the  f a c t  t h a t  the 

reduction of the higher omgeners,  10-cyanoqumndlzldme6 and 9-cjanomdolizldme7 , only resul ted 



i n  the fonnatlon of qumoliz idinc and mdollz ldine,  r e s p c t i v e l y ,  with s p l i t t i n g  of the qano 

group. The Grlgnard reactlon of the  lmln rm perchlorate (1 with !aenzyLmagnesim brmide  

gave 8-benzylpyrrolizidine ( 5  1 m 83 8 yield .  

Table. 8-Substituted Pyrrollzidines. 
R 

a Yields w e r e  based an the canpounds m brackets 

b Values are frcm Ref. 4 . 
c Knm cmnpound, see R e f .  2 . 

d A s  mthicdide.  

e A s  picrate .  

f As dipicrate .  

g A s  hydrcchloride. 

h As d~hydrochloride. 

i With s u b l m t l o n .  
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in? the o the r  hand, ~ ' ( ~ ) - & h y d r w r r o l l z l d l n e  ( 2 1 4 ' 8  liberated on t rea tment  of the mm~um 

perchlora te  ( l !  wlth s a d i m  hydroxide i n  ether i s  of  p o t e n t i a l  r e a c t i v i t y .  R e f l u m g  the enamme 

(1 with  cyanodcetlc acid m dmxane afforded 8-cyanmiethyl~rrol izidine (1 1 m 65 % y ie ld ,  

which i n  t u r n  gave 2 , 10 , and 11 according t o  the conventmnal precesses as s h a m  m 

S c h m  2 . 

Thus, l n  t e r n  of e a s i l y  ~ l v a l l a b l e  s t a r t l n g  materials, hlgh o v e r a l l  y i e ld s ,  and v a r l e t y  of 

subs t l t uen t s ,  a mnvenient. r ou te  t o  var ious  8-substituted pyr ro l l z ld ines  is nm provided. 
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