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Abs t rac t  - C y c l i z a t i o n  o f  ! -subst i tuted E-6,y-unsaturated t h i o im ida tes  

(sa-f) w i t h  b is (co1 l id ine)bromonium perchlorate,  fo l lowed by t rea tment  w i t h  

aqueous sodium carbonate a f fo rded t he  corresponding ! -subst i tuted --2- 

(2'-bromoalky1)pyrrolidin-5-ones (w), respect ive ly ,  w i t h  h i gh  d i as te reo -  

s e l e c t i v i t y .  C y c l i z a t i o n  o f  ?-unsaturated t h i o im ida te  (2) gave the  erythro- 

isomer (12). 

Although h a l o l a c t o n i z a t i o n  and r e l a t e d  o x i d a t i v e  c y c l i z a t i o n  r e a c t i o n  o f  a l keno i c  a c i d  a re  w e l l  

known,' e a r l y  at tempts t o  prepare lactams from o l e f i n i c  amides by s i m i l a r  procedures a f f o r d e d  t he  

lactones.2 Recent ly,  however, several  e f f i c i e n t  ox i da t i ve  c y c l i z a t i o n s  o f  o l e f i n i c  amides t o  lactams 

3  and r e l a t e d  compounds have been repor ted .  I n  connect ion w i t h  t he  study on an e f f e c t i v e  approach t o  

f u n c t i o n a l i z e d  1-heterocyc les ,  we i n v e s t i g a t e d  a  new ha lo lac tamiza t ion  o f  6,y-unsaturatred amides. 

C y c l i z a t i o n  o f  6,y-unsaturated t h i o im ida tes ,  de r i ved  from the  corresponding o l e f i n i c  amides, w i t h  

4  b is (co l1 id ine)bromonium pe rch lo ra te  was found t o  g i ve  2-(2'-bromoalky1)pyrrolidin-5-ones w i t h  

h i gh  r e g i o  and d i a s t e r e o s e l e c t i v i t y ,  though the  c y c l i z a t i o n  of t h e  o l e f i n i c  amides under t he  same 

cond i t i ons  gave t he  corresponding lac tones.  The r e s u l t s  o f  ou r  s tud ies  are  descr ibed i n  t h i s  paper. 

The E-6,y-unsaturated ac ids  (1 and 2 )  de r i ved  f rom 1-buten-3-01 and 1-penten-3-01, r espec t i ve l y ,  

6 
through o r t h o  es te r -C la i sen  rearrangement p r ~ c e d u r e . ~  were converted t o  t he  amides (3a- f )  by t h e  

usual way. Treatment o f  3a-f w i t h  p-methoxyphenylthionophosphine s u l f i d e  (Lawesson's reagent )7  i n  

benzene a t  room tempearture gave t he  corresponding thioamides (4a-f), r e s p e c t i v e l y .  Me thy la t i on  of 

4a-f (methyl  i od ide ,  metylene c h l o r i d e ,  room temperature, 10 h, then aqueous sodium hydrogen 

carbonate) a f f o r d e d  t he  corresponding t h i o im ida tes  (a-f) i n  n e a r l y  q u a n t i t a t i v e  y i e l d  from 3a-f 

i n  each cases. I n  a  s i m i l a r  way, the  i -6 ,y -unsatura ted  ac id  (c), de r i ved  f rom &-3-hexen-1-01 ( i .  

MeS02C1, CH2ClZ, Et3N; ii. NaCN, acetone, 18-crown-6; iii. 10 % EtOH-KOH, r e f l u x ,  15 h), was con- 

ve r t ed  t o  t he  corresponding t h i o im ida te  (?) through the amide (?) and th ioamide @). 

C y c l i z a t i o n  o f  w i t h  b is (co l1 id ine)bromonium perch lora te  (1.2 equ i v )  was c a r r i e d  o u t  i n  methy l -  

ene c h l o r i d e  (-78"C, 0.5 h ) ,  fo l lowed by quencehing w i th  10 % aqueous sodium carbonate (-7B°C) and 



then f u r t h e r  s t i r r i n g  a t  room temperature (12 h)  t o  g i v e  the  t&-2-(2'-bromoethy1)pyrrolidin-5- 

one (10a)' - as an o i l  i n  48 % y i e l d  as a  s i n g l e  diastereomer, 'H NMR (COCl3) 6 1.67 (3H, d, J-7 

Hz), 2.81 (3H, s), 3.49 ( lH,  d t ,  J.3, 6  Hz), 4.46 ( IH, dq, J=3, 7 Hz); MS. m/& 205 (M+), 207 

1, ( ~ + + 2 ) ;  I R  (CHCI ) 1675 cm- . I n  t h i s  reac t i on ,  the  fo rmat ion  o f  5-bromo-6-methylpiperidin-2-one 3  

(11) was n o t  observed. I n  a  s i m i l a r  way, the  t h io im ida tes  (5b-f. 9 )  were a l s o  sub jec ted t o  bromo- 

lac tamizat ion  under the same cond i t i ons  as above. C y c l i z a t i o n  of 5b-f afforded t h e  corresponding 1- 
6 subst i tu ted m - 2 - ( 2 ' - b r o m o a 1 k y l ) p y r r o l i d i n - 5 - o n e s  (10b-f) along w i t h  a  small q u a n t i t y  o f  amides 

(x), respec t i ve l y .  C y c l i z a t i o n  of 9 y i e l d e d  the erythro-2-(2'-bromopropy1)pyrrolidin-5-one 

8 (E), t h e  stereoisomer o f  @, accompanied w i t h  a  fo rmat ion  o f  a  small q u a n t i t y  o f  1. Separat ion 

o f  these bromocyc l iza t ion  products were e a s i l y  achieved by column chromatography on s i l i c a  ge l  by 

using AcOEt-hexane ( 3 : l ) .  I n  the  mass spect ra  o f  1Da-f and 12, the  c h a r a c t e r i s t i c  peak due t o  the  

ion  (N) was observed as the  base peak i n  a l l  cases. 
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The method o f  the  bromolactamizat ion descr ibed he re in  would be use fu l  f o r  a synthes is  o f  a 

v a r i e t y  o f  aza -cyc l i c  compounds. 
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8. Since a l l  b romolac tamiza t ion  p roduc ts  were ob ta i ned  as a s i n g l e  d iastereomer,  t h e  s t e reo -  

chemis t ry  of  t h e  p roduc ts  de r i ved  from t h e  E - o l e f i n i c  t h i o i m i d a t e s  (5a- f )  was assigned as 
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