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Abstract - Renz~lic  asonethine ylidcs (1) generated hv  depmtonatinn of 

the corresponding tertiary nmine E x i d e s  ( l a ,  i h ,  4) rrnct intra- 

molecularly with the suitably positioned unsctivated double bond to vield 

the correspnnding fused membered pyrrolidines ( l a ,  i h ,  5 ) .  A competi- 

tive evolution of the ylide is observed at low tempernture leading to the 

correspondin= head to herd piperrtzines (1, fi, 8). 

VJe h ~ v e  proposed n new access to various unstabilizerl azomethine =lides (v) hv  

base deprotonstion of the correspond in^ tertisrv nmine N-oxides.la The mechanism 

involves an initial iminium salt formation which i s  deprotonated in i ts  turn (Scheme 

1). 

Y 

Scheme I 

These entities are highly reactive since they are able to cvcloadd with various 

non-activated dipolerophilcs to yield the correspandinp five membered hetero- 

cucles.'lJ Some limitations have heen obsei-ved with the p~ disubstituterl double 





HETEROCYCLES, Vol. 3 1 ,  No. 8, 1990 

At 25°C. the formation of (5) decreRsed to 30% and the ratio (Zt/?c) to 5.  The 

stereochemistry of the major isomer (5t) was assigned to be trans on the basis of 

the nmr spectra. The benzylic methine proton exhibited a doublet with a coupling 

constant of 10 H z  B typical diaxal value for a trans fused adduct while the minor 

isomer cis couplinp constant was 7 liz. - 

0' C 4 8 %  

25' C 30% 

In the case of the N-oxide (z), the reaction wea run only at O°C and afforded the 

unstable dimeric products ( 8 )  in poop yields - 

The results ohtained in  the course of this work ere in agreement with the 

exceptional reactivity of the ylides generated by N-oxides deprotonstion. The 

quantitative formation of (a), the creation of a quaternary carbon center in  (F), 
and the cvclisation of (4) in g w d  j e l d  into the seven membered system ( 5 )  are 

the best illustration of this reactivity. When the temperature renction is too low, 

or  the chain longth t w  long as in (1). dimerization into crowdy unstable 

pipernzines (3, - 6 and 8 )  i s  observed. - 



EXPERIMENTAL 

1 13 
Proton ( H n m r l  or carbon ( C n m r l  spectra were recorded i n  B rucke r  WP 200-54 

1200 Mt iz l ,  chemical sh i f t s  from tetramethylsi iane a re  given in 6. Low resolution 

mass spectra i m s l  w e r e  ohtained on a AEi MS 50 spectrometer. Pur i f icat ion were 

achieved on Silica gel  b y  column chromatooraphy (elut ion) and prepara t ive  thin 

layer chromatography ( t i c ,  e lut ion).  

Materials. The  N-oxides 11. u ,  Zl were prepared h y  H 2 0 2  oxidation of  the  - 
corresponding te r t i a r y  amines. 4 

General procedure.  The  m i n e  oxides (1  mmoll were dr ied .  jus t  before usinrr h y  

heating under  vacuum at  40°C i n  a three-necked flask for  4 h.  Anhydrous THF 

(50 ml) was added w i th  a syr inge th rauqh  a rubbe r  septum and the  soll l t ion was 

siphonated i n  L D A  115 rnmoll i n  THF  (50 m l l .  The reaction was monitored b y  

vapor phase chromatography l v p c )  and  thin layer chromatography ( t l c ,  e lu t ion l  

N,N-Dimethyl-2-(2-propenyloxylbenzyiamin N-oxide ILa l .  

Obtained b y  H O oxidat ion of the corresponding te r t i a r y  amine: 'H nmr 160 MHz1 2 2 

a 3.12 ( 5 ,  6H). 4.50-4.85 i m .  4H1, 5.15-5.60 lm, 2H1, 5.65-6.50 lm, 1HI.  6.80- 

8.10 (m. 4H): ms rnl2 191, 147, 91. 

bi,N-Dlmethyl-2-(2-methyl-2-propenyioxy)benzylamine F!-oxide 1%). 

Obtained b y  HIO, oxidat ion of the corresponding te r t i a r y  amine: ' H  nmr I60 MHz1 

E 1.52 i s ,  3H).  2.78 ( 5 ,  6H). 4.05 ( 5 .  2H l .  4.12 i s .  2H1, 4.75-4.90 lhr 5 ,  2H1, 

6.25-7.30 (m, 4Hl .  

1 -Me thy l -4H-2 .3 .3a .9b - te t rahydr0py r r0 loC23-dbenb1pya  ( 2 1 .  

The N-oxide ( l a )  (0.39 g, 1.85 mmall was slowly added a t  -78°C to  LDA (6.4 

mmol) in THF (60 ml). A t  the  end o f  the addi t ion,  t l c  analysis ICH2C12-MeOH 

9O:lO) revealed the complete disapearance of ( l a ) .  and  vpc showed the exclusive 

formation o f  (2a) - as a s ingle isomer. Usual workup yielded crude product  ( l a ) .  

3 
Preparat ive t l c  on silica gel  (CH2C12-MeOH 99: l )  gave the pu re  product  (0.20 g, 

578). 'H Nmr (200 MHz) 6 1.39-1.72 (m, 1H1, 2.02-2.28 (m, 1H).  2.31 (q ,  J = 9 

Hz, l H ) ,  2.38-2.45 (m, l H ) ,  2.43 ( 5 ,  3H) .  2.93 I d ,  J = 6 Hz, 1HI.  3.18 ( d t .  
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7.10 fm,  2H1, 7.10-7.50 (m. 2H) :  1 3 c  N m r  24.97, 35.15, 40.06. 54.93, 62.77, 

67.84. 117, 129, 121. 123, 131, 155; ms m / z  189, 188, 145, 131. 

l-hlethyl-3a-methyl-2,3,3a.9b-tetrahydropyrroloiZ,3-d!benznTb!pyran f Z b 1  a n d  

N,N-dimethvl-2.3-diC2-(2-methyl-2-propenylouylphenvllpinerazine f3J+!cl. T h e  

N-ox ide ( l b l  (0.298 g ,  1.35 mmal l  was s low ly  a d d e d  to L D A  (5.7 mmol j  in T H F  ( 5 0  

m l )  a t  -7E°C. U s u a l  w o r k u p  y i e l d e d  a c r u d e  m i x t u r e  c o n t a i n i n q  l / b l  a n d  l3t + 

3 c ) .  P r e p a r a t i v e  t l c  on s i l i ca  q e l  (CH2Ci2-MeCH 9 9 : l )  a f fo rded  ( / h i  (0.035 q l  and  - 
1 (1' + 3CI ( ~ t l ~ c  = 1.6. 0.031 q, 1181. i c  H Nmr  1200 P W z I  6 1.77 ( s ,  1H1, 2.17 

(5. 6H1, 2.20-2.70 l m .  4H1, 4.27 ( d ,  J = 8 Hz, 4 H I .  4.67 Ihr s,  2H!, 4.97 i d ,  J 

= 13 Hz ,  2H). 6.60-7.60 117. 8HI :  ms m l r  406, 391, 351, 320, 202, 162, 146. 

T h e  N-ox ide  ( l b !  (0.636 a .  2.8 mmol l  was s low ly  a d d e d  to L D A  (9.1 mmol l  i n  T F F  - 

( l o 0  ml! a t  O°C. U s u a l  w o r k u p  y i e l d e d  a c r u d e  m i x t u r e  c o n t a i n i n g  l 2 b  a n d  i t + J c l  

i n  a r a t i o  ( 2 1 2 ~  = 31. Co lumn c h r o m a t o g r a p h y  on s i l i ca  g e l  (CH2CI2 )  a f f o r d e d  

1 
(0.247 g, 44%). H Nmr  (200 MHz1  6 1.07 (3H.  s l ,  1.45-1.80 (m, 2H1, 2.27-2.51 

lm,  1H1. 2.43 ( 5 ,  3H1, 2.56 I s ,  1 H l .  3.23 ( d t ,  J = 4, 9 Hz.  1H1, 3.72 f d .  J = 1 0  

Hz ,  1 H ) .  4.09 ( d ,  J = 10 Hz.  1 H ) .  6.90-7.60 (m, OH]; 1 3 c  n m r  6 21.47, 33.46, 

38.33, 40.14, 54.16, 69.63, 72.19, 117.01, 119.R9. 128.96, 132.08. 154.43: ms m l z  

203, 202, 188, 170. 145. 

N,N-Dimethyl-2-l3-butenyloxy!henrylamine N-vx ide  (?I .  

O b t a i n e d  b y  H,C, o x i d a t i o n  o f  t h e  c o r r e s p o n d i n g  t e r t i a r y  amine. ' H  N m r  160 

MHz) 6 2.21-2.89 l m ,  2 H ) .  3.18 ( s .  6H1, 3.93-4.28 fm, ? H I ,  4.53 I s ,  2M1, 4.88- 

5.44 ( 2 H ) .  5.46-6.22 [ I N ) ,  6.77-7.77 i m ,  4H) :  ms m l z  705. 161, 150, 107, 55. 

P ic ra te  m p  I F t O H )  12n°C. A n a l .  Ca lcd  f o r  ClqH22N409: C, 50.67: H.  4.89: N ,  

12.44: 0. 32.00. F o u n d :  C ,  50.19: H. 5.09: N, 12.41: 0 ,  32.14. 

C y c l o a d d u c t s  (5 t+>c I  - and p ipe raz ines  (6 t+6c I .  

T h e  N - o x i d e  (4)  (0.2C9 g .  0.94 mrnol) was s i o w l y  a d d e d  t o  L D A  (3.5 mmol l  i n  T H F  - 

(35 m l l  a t  -7E°C. Usual w o r k u p  y i e l d e d  a c r u d e  m i x t u r e  c o n t a i n i n g  [ Z t t f c l  ( z t / z c  = 

16)  a n d  p i p e r a z i n e s  16t+%) l P t / c  = 1.2! as de te rm ine+  hv v p c  analys is .  Column 

1 
c h r o m a t o g r a p h y  an z i l i ca  g e l  lCH,Ci21 a f f o r d e d  16c) o n l y  (0.053 g .  28%): H N m r  

(200 MHz)  6 2.15 ( 5 ,  6 H l .  2.33-2.66 !"I, CHI .  2.97-3.33 fm.  2H1, 3.66-3.96 (m,  



4H) .  4.54 l h r  5 ,  2H1, 4.98-5.21 (m,  4H1, 5.76-6.09 (m.  211). 6.66-6.76 fm.  4W1, 

6.80-7.13 l m ,  261.  7.52-7.72 In, 2H1: rns m / z  406, 39C. 320, 2U5, 225. 

T h e  N-ox ide (41 lC.110 g .  0.5 r m o l l  was s lov i ly  a d d e d  t o  L D A  (2 mmol! i n  T H F  - 

(20 n l i l  a t  O°C. Usua l  w o r k u p  y i e l d e d  a c r u d e  m i x t u r e  c c n t a i n i n g  ( I t+%) ( 5 t / z c  = 

71 as d e t e r m i n e d  b y  v p c  ana lys i s .  P r e w r a t i v e  t l c  an s i l i ca  g e l  ICH2Cl2 -MeOH 

1 
95:51 a f f o r d e d  l I t + F c l  10.044 c; .  489). !t: H Nrnr (200 h:Pz) 6 1.33-1.73 (m, 2 H ) .  

1.73-1.98 l m ,  2H1. 2.28-2.70 (rn, 2 H l .  2.37 I s ,  3 H l .  2.15 l d d .  J = 6. 8 Hz ,  1 H I .  

3.56 ( d ,  J = 10 H i .  1H1, 3.86-4.16 (m, 2H) .  6.93-7.67 [m, 4H) .  1 3 c  N m r  6 ?9.87, 

37.48. 38.98, 42.19, 56.24, 69.0, 69.2. 121.71. 124.11, 128.19, 135.08, 153.93. 

T h e  isomer ( j c l  was c h a r a c t e r i z e d  b y  t h e  b e n z y l i c  p r o t o n  w h i c h  a p p e a r e d  as a 

d o u b l e t  c e n t e r e d  a t  3.63 p p m  w i t h  a 7 Hz  c o u p l i n g  cons tan t .  

P i p e r a r i n e  181. T h e  N-ox ide  (? I  (0 .317 c;. 1.35 mrnol l  was s l o w l y  a d d e d  t o  LDA 

(5.4 mmol) i n  T H F  ( 5 0  mi! a t  P C .  Usual n n r k u p  y i e l d e d  a crude m i x t u r e  can- 

t a i n i n g  (8c+8t)  - - amonq u n d e i i n r e  compounds.  Column c h r o m a t o g r a p h y  on a iumina 

(hexane-CH2C12 60:401 a n d  p r e p a r a t i v e  t l c  on s i l i ca  qel  fCH2C12-hkOH 90:101 

a f fo rded  ( 8 t l  (0.030 1, 10%). 'H  Nmr  ("00 MHz1 6 1.F7-1.93 (m. 1 ,  2.05 i s ,  

6H1, 2.13-2.35 In,. 4H1, 2.68 i d .  J = 8 Hz, 2H1. 5 . M  I d .  J = 8 Hz ,  2 H I .  3.25- 

3.43 [m. 2 H I .  3.67-3.78 (ni, 2 H ) .  3.88 ( 5 .  2 H l .  4.91-5.25 lm,  UH!, 5.75-6.03 (m, 

2H1. 6.33-6.43 f d ,  J = 8 Hz ,  2 H ) .  6.74-6.86 f d d ,  J = 7, 8 i l l ,  2H1, 6.91-7.03 

( d d ,  J = 7, 8 Hz ,  2H1. 7.55 f d ,  J = 7 Hz, 2 H I ;  Ci -ms m / z  ~ 1 4 ~  435. 
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