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PYRROLIDIN-2-YLIDENEACETATE (AN ENAMINE ESTER) WITH ACYCLIC C4.B- 

UNSATURATED CARBONYL COMPOUNDS 

Tatsuo ~ a g a s a k a * ,  Hitoshi  Inoue, and Fumiko Hamaguchi 

Tokyo College of Pharmacy, Horinouchi, Hachioji, Tokyo 192-03, Japan 

Abstract --- Synthesis  of some 5-oxoindolizine de r i va t i ve s  using 

e t h y l  pyrrolidin-2-ylideneacetate (1) and acyc l i c  a,B-unsaturated 

carbonyl compounds is described. The s t ruc tures  of Michael adducts,  

intermediates  f o r  5-oxoindolizines,  obtained by t reatment  of with 

dimethyl acetylenedicarboxylate o r  methyl p rop io la te  a r e  discussed.  

In  the  previous paper1, we have reported t h a t  the reac t ion  of an enamine e s t e r  

( e t h y l  pyrrolidin-2-ylideneacetate, L2) with maleic anhydrides (and maleimides) 

a f fo rd s  5-oxoindolizine der iva t ives  (e.g.  2) i n  good y ie lds .  In  this communication, 

we wish t o  descr ibe  t he  f u r t h e r  i nves t i ga t i ons  on t he  reac t ion  of L with acyc l i c  

@,a-unsaturated carbonyl compounds. 

The reac t ion  of i with methyl E-4-chloro-4-0x0-2-butenoate (fumaric a c id  mono 

methyl e s t e r  chlor ide)  afforded h e ~ a h ~ d r o i n d o l i z i n e  ( i) ,  which was i d e n t i c a l  with 

the  compound prepared by t he  methylation of with diazomethane (Scheme I ) .  was 

acylated with a c e t i c  anhydride o r  acy l  chlor ide a t  t he  N-position (mostly) t o  give 

4 , however, these N-acyl enamines (4_b and 42)'were shown t o  be t o o  i n e r t  t o  , - 
cyc l ize  t o  the  pyr ro l iz ine  under severa l  conditions. Considering from these re-  

s u l t s ,  t h e  formation of  2 would be probably due t o  the  intramolecular  cyc l i z a t i on  
3 of ketene intermediate  a s  presented by Hickmott and Sheppard . The reac t ion  of L 

w i t h  methyl v iny l  ketone afforded indol iz ine  (5) in low y i e ld  though t he  reac t ion  

mechanism is n o t  c l e a r .  %was a l s o  obtained by treatment of  & w i t h  l ead  t e t r a -  

a ce t a t e s .  From d i e thy l  ethoxymethylenemalonate, te t rahydroindol iz ine (%) was 

expectedly obtained,  bu t  i n  moderate y ie ld .  

Treatment of & w i t h  dimethyl acetylenedicarboxylate (DMAD) i n  benzene a t  room 

temperature afforded a Michael adduct (L) i n  excel lent  y i e l d  (Scheme 11 ) .  This 
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react ion a t  high temperature ( re f lux ing  i n  benzene) afforded 8 a s  a major product 

(72% i so l a t ed  y i e ld )  with minor L. A so lu t ion  of pure 7 i n  benzene was refluxed 

f o r  10 hours t o  give an equi l ibr ium mixture of 7 and 8 ( r a t i o  1:s) containing no 

o the r  isomer. On s tanding 8 i n  methanol a t  room temperature f o r  a few hours,  

indol iz ine  (2)  was formed i n  high jrield and t h i s  reac t ion  was very accelerated by 

addi t ion of t r ie thylamine.  But under the samecondltion Lbecame tu rb id  and colored 

t o  give no product. The r e l a t i v e  pos i t ion  of two e s t e r  groups of 9- was confirmed 

by leading 9 t o  hydrazide (101. Further ,  9 was a l t e rna t i ve ly  prepared by the  

react ion of 3 with N-bromosuccinimide followed by t reatment  with 1.5-diazabicyclo- 

[5.4.0lundecene-5 ( D B U ) .  S imilar ly  t he  react ion of l- with methyl propiolate  (MP) 

proceeded t o  give one Michael adduct 1 however long reac t ion  times (1 week) 

and ref luxing condition ( i n  benzene) were necessary i n  t h i s  case.  Although 12, 

l i k e  1, did  n o t  cyc l ize  t o  indol iz ine  (2) by treatment with t r ie thylamine,  it was 

converted t o  13 on treatment  with sodium methoxide i n  bo i l i ng  methanol. A s  13 was 

e a s i l y  prepared from %by  the  ester-exchange react ion i n  the  presence of sodium 

methoxide, 

conversion 

(5 4 1 3 1  . 
5. 

S t ruc tu r a l  

t he  react ion described above involves t he  ove ra l l  process of t rans -c i s  

(11 -+ 1 2 ) .  cyc l iza t ion  1 2  4 5 , and the exchange reac t ion  of e s t e r s  

Indeed t teatment  of 11 with sodium hydride i n  bo i l i ng  benzene afforded 

assignments of t he  Michael adducts (1. E, and 12) a r e  based on t h e i r  

r e a c t i v i t i e s ,  s p e c t r a l  data ,  and t he  s t r uc tu r e s  of i ndo l i z i ne s  (9 and 5).  
I t  is well-known t h a t  the  react ion of enamines including enamine ketones and 

enamine e s t e r s  with ace ty len ic  e s t e r s 4  a f fo rd s  cyclobutene adducts (A)  , i so l ab l e  

i n  some cases ,  and/or dienamine e s t e r s  (I! and Cl .  & is formed from cyclobutene 
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v ia  bond rearrangement r e s u l t i n g  i n  t h e  i n s e r t i o n  of two carbons  i n t o  t h e  enamine 

6 
chain ( p a t h  a)' .  2 is a s i n g l e  Michael adduct  ( S t o r k ' s  p roduc t )  . I n  the r e a c t i o n  

of i w i t h  DMAD and MP, p a t h  b is reasonab le  s i n c e  t h e  compound g can n o t  be  

conducted t o  9 o r  % h a v i n g  a carbethoxy group a t  t h e  8 -pos i t i on  o f  i n d o l i z i n e  r i n g .  

Our r e s u l t s  a r e  i n  accord  w i t h  t h e  argument r e p o r t e d  by Rai leanu e t  a1.=, who s t a t e  

about t h e  r e a c t i o n  o f  primary and secondary  enamine esters wi th  a c e t y l e n i c  esters 

which does  n o t  proceed through t h e  cyclobutene  i n t e r m e d i a t e s .  The v i n y l  p ro ton  

s i g n a l s  i n  t h e  NMR s p e c t r a  o f  1 and J! appea r  a t  65.77 and 6.70 ppm, r e s p e c t i v e l y .  

Therefore t h e  two carbomethoxy groups of 2 must be  & each  o t h e r  and t h e  v i n y l  

proton o f  & must be t o  t h e  B-carbomethoxy S i m i l a r l y  t h e  v i n y l  

protons o f  11 must be  t r a n s  each  o t h e r  judging from t h e  s i g n a l s  a t  67 .55  ( d ,  <=16 

Hz) and 6 .1  (d ,  5=16 Hz) ppm. A s  it is known t h a t  i n  t h e  r e a c t i o n  o f  Michael 

6.7 
addenda wi th  DMAD , p r e f e r a b l e  p r o d u c t s  a r e  under c o n d i t i o n s  of  k i n e t i c  

con t ro l  and trans i somers  appear  i n  e q u i l i b r i u m  c o n d i t i o n s ,  t h e  fo rma t ions  o f  Lat  
room tempera ture  and & a t  h igh  t empera tu re  seem t o  be  r a t i o n a l .  The s imple  c y c l i -  

za t ion  o f  J! t o  9 under ve ry  mi ld  c o n d i t i o n s  s u g g e s t s  t h a t  J! l ies  i n  t h e  E,E- 
I 

conf igu ra t ion  wi th  a p r e f e r a b l e  c i s o i d  conformation.  Cor robora t ive  ev idence  was 

etOH nm (E ; 1; ,637 (10,000) .  283 obta ined from t h e  UV s p e c t r a  as fo l lows:  Amax 

(14,000),  337 (9 ,100) ,  8; 205 (12.500) .  282 (12,700) .  373 (1 .580) .  and 11: 290sh 

(15,400) ,  327 (33,900) .  The l a r g e  e x t i n c t i o n  c o e f f i c i e n t  a t  327 nm observed i n  12 

sugges ts  t h a t  12 is i n  t h e  most p l a n a r  and s t a b l e  Z,E-conf igura t ion  w i t h  a t r a n s o i d  . 

conformat ionsr6 ,  which i s  p r e f e r a b l y  formed under thermodynamic cond i t ions8 ,  wh i l e  

t he  sma l l  ones  a t  337 and 373 nm observed i n  l a n d  E, r e s p e c t i v e l y ,  are c h a r a c t e r -  : 
9 

i s t i c  f o r  t h e  c i s o i d  d i e n e  conformat ions  . F u r t h e r ,  t h e  assumption f o r  t h e s e  

c i s o i d  conformat ions  i s  suppor t ed  by the c o n s i d e r a t i o n  o f  molecu la r  models,  namely 1 
there  a r e  i n t e r a c t i o n s  between s u b s t i t u e n t s  i n  t h e  t r a n s o i d  conformat ions  f o r  L a n d  

8 .  A s  J! is more stable t h a n  1 i n  e q u i l i b r i u m  c o n d i t i o n s ,  however, JLmust be  i n  t h e  - 
t w i s t  form, a s  supposed from i t s  W spectrum. F i n a l l y ,  t h e  hydrogen bondings 

10  

between t h e  amino and t h e  carbethoxy groups i n  l a n d  1_1 s u p p o r t  t h e  p r o p r i e t y  of 

t h e i r  c o n f i g u r a t i o n s .  

In  conc lus ion ,  it is c l a r i f i e d  t h a t  t h i s  enamine ester (2 is u s e f u l  and conven ien t  

f o r  t h e  s y n t h e s i s  o f  5-oxoindol iz ine  d e r i v a t i v e s .  E s p e c i a l l y  it is noteworthy t h a t  

g formed from DMAD h a s  l e d  t o  5 -oxo indo l i z ine  (9) i n  e x e l l e n t  y i e l d ,  s i n c e  it i s  
5 

known t h a t  t h e  dienamine e s t e r s  formed from DMAD c y c l i z e  t o  o(-pyrrolidones o r  

6 give no  p roduc t s  . 
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EXPERIMENTAL 

Mel t ing  p o i n t s  were determined on a Yanagimoto micro-melting a p p a r a t u s  and a r e  n o t  

c o r r e c t e d .  I R  s p e c t r a  were measured wi th  a H i t ach i  260-10 spec t romete r  and W 

s p e c t r a  w e r e  measured wi th  a H i t a c h i  200-10 spect rometer .  1 ~ - ~ ~  s p e c t r a  were 

recorded on a Var ian  EM 390 spec t romete r  u s ing  TMS a s  an i n t e r n a l  s t a n d a r d  and MS 

s p e c t r a  were o b t a i n e d  on a H i t a c h i  M-80 mass spect rometer .  

Genera l  Procedure  f o r  t h e  Syntheses  o f  2 ,  5 ,  5, 1, 8 ,  and l_l---A s o l u t i o n  of e t h y l  

pyrrolidin-2-ylideneacetate (1) ( 1  eq.1 and the Q',,B-unsaturated compounds (1-1.5 

eq . )  i n  d r y  benzene w a s  r e f l u x e d  o r  a l lowed t o  s t a n d  a t  room tempera ture  f o r  2-288 

h. Evapora t ion  o f  t h e  s o l v e n t  under reduced p r e s s u r e  gave an o i l y  or c r y s t a l l i n e  

r e s i d u e ,  which was p u r i f i e d  by column chromatography on s i l i c a  g e l  u s i n g  chloroform 

a s  e l u e n t  t o  g i v e  t h e  compounds ( 2 ,  5, 5 ,  Z, 8, and 12). 

8-Ethoxycarbonyl-7-methoxycarbonyl-5-oxo-l,2,3,5,6,7-hexahydroindolizine (3---By 

g e n e r a l  procedure  (methyl fumarate monochloride,  1 .5  eq ;  r e f l u x ,  48 h ) :  Yellow o i l  

1 ( y i e l d ,  5 4 % ) .  I R U : ~ : ~ ~  c m - l ;  1725, 1670, 1640, 1590 (C-0, C=C). H-NMR (CDC13) 8 

ppm; 1.16 ( t ,  3H. 3=7 Hz) ,  1.87 ( q u i n t ,  2H, J=7.5 H z ) ,  2.70 ( m ,  2H), 3.17 (m,  2H). 

+ 
3.57 (s, 3H), 3.63 (m,  Z H ) ,  4.11 ( q ,  2H, J=7 Hz). MS g/s; 267.1130 ( M  1 .  C13H17N05 

r e q u i r e s  267.1105. From 2: Treatment o f  2 (500 mg, 1 .98  mnlol) w i th  diazomethane 

i n  e t h e r  fo l lowed by chromatography on s i l i c a  g e l  gave t a s  a ye l low o i l  (358 mg, 

6 8 % ) .  

E t h y l  N-Acetylpyrrolidin-2-ylideneacetate (La) and E t h y l  N-Chloroacetylpyrrolidin- 

2 - y l i d e n e a c e t a t e  (%)---A s o l u t i o n  of (1 eq . )  and a c y l  c h l o r i d e  (1 eq. )  i n  d r y  

benzene was r e f l u x e d  f o r  1 h. A f t e r  c o o l i n g ,  t he  benzene s o l u t i o n  was washed w i t h  

s a t u r a t e d  sodium b i c a r b o n a t e  s o l u t i o n  and w a t e r ,  d r i e d  ove r  magnesium s u l f a t e ,  and 

evapora t ed  t o  g i v e  t h e  compounds (42  and 421. 42:  C o l o r l e s s  need le s  from i s o p r o p y l  

e t h e r  ( y i e l d ,  9 9 % ) .  mp 107-llO•‹C. 1 ~ v ~ ~ ~ c m - l ;  1690,  1610. 'H-NMI: (COCl3) S ppm 
max 

; 1.25 (t,  3H, 5=7.5 Hz) ,  1.95 ( q u i n t ,  2H, 5=7.5 H F ) ,  2.23 ( s ,  3H1, 3.18 ( t - d ,  23, 

J=7 .5  Hz, 2 Hz) ,  3 .73  ( t ,  2H, p 7 . 5  Hz) ,  4.12 (q ,  Z H ,  J=7.5 Hz) ,  6.8 ( t ,  l H ,  5=2 - 
+ Hz). MS y's; 197 (M ) .  m. Calcd. f o r  C10H15N03 : C, 60.89; H ,  7.67; N ,  7.10. 

Found : C, 61.11; H, 7.76; N ,  7.14. G :  C o l o r l e s s  need le s  from i s o p r o p y l  e t h e r  ( 

y i e l d ,  61%) .  mp 78-81DC. ~ ~ v ~ : c m - ~ :  1690, 1600. ' H - N M ~  (CDCl31  8 ppm; 1 .21  ( t ,  

3H, 5 3 7 . 5  H z ) ,  1.97 ( q u i n t ,  2H, 5=7.5 Hz) ,  3.16 ( t - d ,  2H, J=7.5 Hz, 2 Hz) ,  3 .8  ( t ,  

2H, J=7.5 Hz) ,  4 . 1  ( s ,  2H). 4 .1  ( q ,  2H, 5=7.5 H z ) ,  6.87 ( t ,  1 H .  5=2 Hz). MS %/S; 

231 (M'). @. Calcd. f o r  C10H14C1N03 : C ,  51.84; H ,  6.09; N ,  6.05. Found : C, 

51.62; H ,  6.25; N ,  5.99. 



~thyl N-Iodoacetylpyrrolidin-2-ylideneacetate (@)---A mixture of 4& (46 mg, 0.2 m 

mol), sodium iodide (150 mg, 1 mmol), and acetone (20 mll was refluxed for 5 h. 

After evaporation of the solvent under reduced pressure, the residue was extracted 

with benzene. The benzene extract was filtered and evaporated to give a yellow 

oil (66 mg, 100%) of &: 'H-NMR (CDC13) 8 ppm; 1.23 (t, 3H. 5=7.5 Hz), 2.0 (quint, 

ZH, 5=7.5 Hz), 3.17 (t-d, 2H, J=7.5 Hz, 2 Hz), 3.78 (t, 2H, 5=7.5 Hz), 3.80 (s, 2H) 

4.12 (q, 2H. 5=7.5 Hz), 6.90 (t, 1H. 5=2 Hz). 

8-Ethoxycarbonyl-5-oxo-l,2,3,5-tetrahydroindolizine (51---By geieral procedure ( 

methyl vinyl ketone, 1.5 eq: reflux, 158 h): Colorless needles from hexane (yield, 

1 13%). mp 100-103'C. I R Y ~ ~ c ~ - ~ ;  1690, 1660, 1650, 1590 (C=O, C=C). H-NMR 

(CDC13) $ ppm; 1.33 (t, 3H. 2=7 Hz), 2.20 (quint, ZH, 5=7.5 Hz), 3.53 (t, 2H. J= 

7.5 Hz), 4.16 (t, 2H. z=7.5 Hz), 4.28 (q, ZH, J=7 Hz), 6.35 (d, lH, Js9 Hz), 7.88 

(d. 1H. J=9 HZ). MS g/e; 207 (~'1. w. Calcd. for C11H13N03 : C, 63.75; H, 6.32; 

N, 6.76. Found : C, 63.63; H, 6.38; N, 6.77. From 2: A mixture of 2 (253 mg, 1 
mmol) , cupric acetate (50 mg) , pyridine (0.3 mll, and benzene (8 ml) was stirred 

at room temperature until a homogeneous green solution of the mixture,was got. 

After lead tetraacetate (1.3 g, 3 mmol) was added, the reaction mixture was stirred 

at room temperature for 2 h in the dark under argon and then refluxed for 1 h. 

After cooling, the mixture was filtered through a thin mat of alumina to remove 

inorganic materials. The alumina mat was washed with benzene (50 ml), hot methanol 

(50 ml) , and ether (50 mll . The combined. organic filtrates were washed with water, 

5% hydrochloric acid, sodium bicarbonate solution, and water, then dried over 

magnesium sulfate, and evaporated to give colorless needles of 2 (yield, 30%). 

From 12: A suspension of 12 (35 mg, 0.146 mmol) and sodium hydride (50%. 8.5 mg, 

0.175 mmol) in dry benzene (5 ml) was refluxed for 1 h. After removal of excess 

sodium hydride by fitration, the filtrate was evaporated to a solid, which was 

recrystallized from hexane to give pure 2 (yield, 54%). 

6,8-Diethoxycarbonyl-5-oxo-1,2,3,5-tetrahydroindolizine (6)---By general procedure 

(ethoxymethylenemalonate, 1 eq; reflux, 288 hl: Yellow needles from isopropyl 

1 ether (yield, 60%). mp 119-1210~. ~~vE;:m-l; 1735, 1695, 1655. H-NMR (CDCL~) 

Sppm; 1.38 (t, 6H, 5=7.5 Hz), 2.23 (quint, 2H. 5=7.5 Hz), 3.62 (t, 2H. J=7.5 Hz), 

4.00-4.66 (m, 6H). 8.66 ( 5 ,  1H). MS _m&; 279 (M'). AAn. Calcd. for C14H17N05 : 

C, 60.20; H, 6.14; N, 5.02. Found : C, 59.90; H, 6.18; N, 4.94. 

Methyl ~,~-4-Carbethoxy-3-carbomethoxy-4-(pyrrolidin-2-ylidene)-2-butenoate ( I ) - - -  

3y general procedure (DMAD, 1 eq; room temperature, 24 h): Yellow needles from 
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acetone-hexane lyield, 92%). mp 91-93OC. IRV~:C~-~; 3300 INH), 1740, 1710, 1640 

1585 lC=O, C=C). 'H-NMR 1CDCl3) 6 ppm; 1.21 (t, 3H. J=7 Hz), 2.02 (quint, 2H. 5=7.5 

Hz), 2.83 It, ZH, p7.5 Hz), 3.61 It, ZH, J=7.5 Hz), 3.71 Is, 3H). 3.77 Is, 3H). 

4.09 lq, 2H, 5=7 Hz), 5.77 Is, lH1, 9.17 lbr.s, 1H). MS _m/=; 297 (~'1. Ad. Calcd. 

for C14H19N06 : C, 56.56; H, 6.44: N, 4.71. Found : C, 56.33; H, 6.48; N, 4.66. 

Methyl ~,~4-Carbethoxy-3-carbomethoxy-4-lpyrrolidin-2-ylidene)-2-butenoate (8)--- 

By general procedure (DMAD, 1 eq; reflux, 2 h): Yellow needles from isopropyl 

ether (yield, 72%). mp 98-101•‹C. ~ R v ~ ~ c m - ~ ;  3360 INHI, 1715, 1655, 1615, 1585, 

(C=O, C=C) . 'H-NMR (CDC1 I S ppm; 1.17 It, 3H. 5=7 Hz), 1.98 (quint, 2H. 5=7.5 Hz) , 3 

2.52 (m, ZH), 3.62 It, 2H, J=7.5 Hz), 3.72 Is, 3H), 3.77 (s, 3H), 4.09 lbr.q, 2H, 

+ 
5=7 Hz), 6.70 Is, lH), 8.77 (br.s, lH). MS _m/e; 297 IM ) .  w. Calcd. for 
C14H19N06 : C, 56.56; H, 6.44; N, 4.71. Found : C, 56.41; H, 6.46; N, 4.81. 

8-Ethoxycarbonyl-7-methoxycarbonyl-5-oxo-1,2,3.5-tetrahydroindolizine (.%---From II: 

A solution of I! I1 eq.) and triethylamine I1 eq.) in methanol was stirred at room 

temperature for 15 min. Evaporation of the solvent gave a yellow oil, which was 

chromatographed on silica gel using chloroform as eluent to afford 9. Colorless 

KBr -1. needles from isopropyl ether lyield, -100%). mp 94.5-96'C. IRpmaxcm , 1735, 

1695, 1670, 1585. 'H-NMR lCDCl31 & ppm; 1.32 It, 3H. 5=7 Hz), 2.23 (quint, 2H, J= 

7.5 Hz), 3.50 It, ZH, 5=7.5 Hz), 3.87 Is, 3H). 4.17 It, ZH, 5=7.5 Hz), 4.27 (q, 2H 

J=7 Hz), 6.43 Is, lH). MS 31s; 265 1~'). A A n .  Calcd. for C13H15N05 : C, 58.86; H, - 
5.70; N, 5.28. Found : C, 58.70; H, 5.68; N, 5.26. 

From 2: A solution of 2 (1.47 mmol) , NBS (2.97 mmol) , and benzoyl peroxide 14 mg) 
in carbon tetrachloride 110 ml) was refluxed for 48 h. After cooling, the precipi- 

tate (succinimide) formed was filtered off and washed with hot benzene. The com- 

bined filtrates were evaporated to give an oil, which was chromatographed on 

silica gel using chloroform as eluent to afford crude bromide (561 mg). The solu- 

tion of this bromide (561 mgl and DBU 11.62 -01) in ethanol 115 nl) was refluxed 

for 22 h. Evaporation of the solvent under reduced pressure gave an oil, which 

was submitted to a high resolution chromatography on silica gel using benzene- 

acetone 15:l) as eluent to give pure 9 in 21% yield. 

5-0xo-1,2,3,5-tetrahydroindolizine-7,8-dicarboxy1ic Acid N,N'-Hydrazide (El---A 

solution of 9 (133 mg, 0.5 mmol) and hydrazine hydrate 1250 mg, 5mmoll in ethanol 

I5 mll was refluxed for 2 days. After cooling, the precipitate 1116 mg) formed 

was separated by filtration. This solid was mixed with 5% hydrochloric acid. 

filtered, and washed with water to give white powder of Q 149 mg, 46%). 



1 
mp >30O0C. IR vZ:cm-'; 3200 (NH) , 1680,  1630 (C=O). H-NMR (a6-DMSO) 6 ppm: 2.2 

( q u i n t ,  2H, J=7.5 H z ) ,  3.62 ( t ,  2H, P 7 . 5  Hz),  4.10 ( t ,  2H, J=7.5 H z ) ,  6.43 ( s ,  1 H )  

MS _m/$.; 219 (M+)  , 

Methyl ~,~-4-~arbethoxy-4-(pyrrolidin-2-ylidene)-2-butenoate (Ill)---By g e n e r a l  

procedure  (MP, 1.5  e q ;  r e f l u x ,  4 d a y s ) :  P a l e  ye l l ow  n e e d l e s  from i s o p r o p y l  e t h e r  

( y i e l d ,  60%) .  mp 138-140•‹C. I R  vKBrcm-l; 3280 ( N H ) ,  1700,  1685,  1640,  1600,  max 

1565 (C=O, C=C). 'H-NMR (CDC13) S ppm; 1.35 ( t ,  3H, J=7 H z ) ,  2.08 ( q u i n t ,  2H, p 

7.5 H z ) ,  2.98 ( t ,  2H. 3 = 7 . 5  Hz) ,  3.67 ( t ,  2H, p 7 . 5  H z ) ,  3.70 (s, 3H). 4.20 ( q ,  2H, 

J=7  H z ) ,  6.10 ( d ,  l H ,  2=16 H Z ) ,  7.55 ( d ,  l H ,  J=16 H z ) ,  9.47 ( b r . s ,  1 H ) .  MS _m/e; - 
239 (M+) .  e. Calcd.  f o r  C12H17N04 : C, 60.24; H ,  7.16; N ,  5.85. Found : C, 

60.48; H ,  7.31; N ,  5.85. 

Methyl 5-0x0-1,2,3,5-tetrahydroindolizine-8-carboxylte (E)- - -From 2: A s o l u t i o n  

of 5 ( 0 . 3  mmol) and sodium methoxide  (0.6 mmol) i n  methanol  ( 5  m l )  was r e f l u x e d  

f o r  3 h and t h e n  e v a p o r a t e d  unde r  reduced  p r e s s u r e  t o  g i v e  an  o i l ,  which was ex- 

t r a c t e d  w i t h  ch lo ro fo rm (10 mlx3) .  The combined e x t r a c t s  were washed w i t h  5% 

h y d r o c h l o r i c  a c i d  and w a t e r ,  d r i e d  o v e r  magnesium s u l f a t e ,  and e v a p o r a t e d  t o  g i v e  

c r y s t a l s  of 12. C o l o r l e s s  n e e d l e s  from hexane ( y i e l d ,  -100%).  mp 148-150PC. 

1 IR u=:cm-'; 1720,  1640,  1590.  H-NMR (CDC13) S ppm; 2 .23  ( q u i n t ,  2H, 5=7.5 Hz ) ,  

3.57 (t ,  2H, J=7.5 Hz),  3.83 ( s ,  3H), 4.18 ( t ,  2H, J=7.5 Hz) ,  6.42 ( d ,  l H ,  J=9 H z ) ,  

7.91 ( d ,  l H ,  J=9 Hz) .  MS _m/s; 193 ( M + ) .  Anal. Calcd .  f o r  C10H11N03 : C, 62.16;  H ,  

5.74; N ,  7.25. Found : C, 62.25; H ,  5.79; N ,  7.30. From 12: S i m i l a r l y ,  1_3 was 

ob t a ined  from 11 i n  59% y i e l d  by t h e  method d e s c r i b e d  above. 
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