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Abst rac t  - I n  the t i t l e d  react ions ,  N-(w-bromoalky1)phthalimides were ambident 

e lec t roph i l es .  The carbanion o f  s t r a i g h t  chain e s t e r  enolates(1, R'=H) at tacked the 

carbonyl carbon atom o f  phthal imide moiety t o  g ive  several  types o f  compounds. 

During the course of our syn the t i c  s tud ies  on b i o l o g i c a l l y  i n t e r e s t i n g  w-amino acids,  i t  was 

found t h a t  a phtha loy l  group i s  not always su i t ab le  f o r  te rmina l  N-pro tec t ive  group i n  the 

react ions  of l i t h i u m  es te r  eno la tes(1)  w i t h  N-(w-bromoal k y l  ) ph tha l im ides ( I I ) .  This communication 

deals w i t h  such react ions  whose products depended on a s t e r i c  f a c t o r  o f  I and a lso  on an a l k y l  

chain length  o f  11. 

An a-branched l i t h i u m  e s t e r  enolate(1a) which was obtained from the corresponding methyl e s t e r  

i n  tetrahydrofuran(THF) by l i t h i u m  diisopropylamide(LDA) i n  the usual way was t rea ted  w i t h  l i b  and 

I l c  i n  THF a t  -65- t o  0" t o  g ive  the expected co lo r l ess  o i l y  I I I b  and 1 1 1 ~ ' )  i n  88% and 60% y i e l d s ,  

respect ive ly .  On the o the r  hand, treatments o f  s t r a i g h t  cha in  l i t h i u m  es te r  enolates(1,  R'=H, m = O ,  

1, 2) w i t h  I I ( n - 2 ,  3, 4, 5 )  under the same cond i t ions  descr ibed above gave compounds(V, V I I ,  X and 

1 
XI)  instead of the expected products( I I1 ,  R =HI. 

F i r s t l y ,  the reac t i on  o f  I b  w i t h  I I b  gave a p y r r o l i d i n e  de r i va t i ve [Va ) ,  co lo r l ess  o i l ,  i n  50% 

y i e l d .  Compound Va lacked the c h a r a c t e r i s t i c s  o f  phthal imide group i n  i t s  nmr(unsymmetrica1 

1 m u l t i p l e t s  of four aromatic protons a t  6 7.3-7.9) and i r (vneat  1730, 1690 and 1620 cm- ) spectra. c=o 

The nmr spectrum o f  Va exh ib i t ed  eleven protons o f  a p a r t i a l  s t ruc tu re  CH3CH2CH2$HCOOCH3 and e i g h t  

protons appeared a t  6 3.68, 3.12 and 1.92 i n  r a t i o  o f  2:2:4. The l a t t e r  s p l i t t i n g  pa t te rn  i nd i ca ted  

the presence o f  a p a r t i a l  s t ruc tu re  40-~3 which was substant ia ted by a base peak a t  m/z 70 i n  

the mass spectrum o f  Va. C a t a l y t i c  hydrogenation o f  Va on PtOZ i n  ethanol a f fo rded two co lo r l ess  

o i l y  diastereoisomers.  The isomers, more po la r  erythro- and l ess  p o l a r  w - d i h y d r o a l c o h o l ( V 1 a  and 

VIb) ,  were d is t ingu ished by nmr i n  which methoxyl s igna l  o f  VIa and VIb appeared a t  6 3.44 and 

3.70, respect ive ly .  However, each doublet  assigned t o  benzy l i c  methine proton of both isomers 



I  I  

I I a  n - 5  

I I b  n - 4  

I I c  n - 3  

I I d  n - 2  

V a  m = 2 ,  n - 4  V I I  

Vb m - 1 ,  n = 4  

Vc m = O ,  n - 4  

Vd m = 2 ,  17-5 



HETEROCYCLES, V d  16, No 7, 1981 

H 
I F ig .  1  

Pr-C -COOCH3 0CH3 
I 

H-C-OH I p r @ ; y 3  

Ar 
9 
H 

V I HO 0' 

Pr=CH3CH2CH2 H 
H 

e x h i b i t e d  the same coup l ing  cons tan t (J=9 Hz). Th is  c o n t r a d i c t o r y  f a c t  i s  exp la ined by t ak i ng  

account o f  a  s t a b i l i z a t i o n  o f  *-isomer w i t h  a  hydrogen bond as shown i n  F i g .  1. The h igh  f i e l d  

s h i f t  o f  methoxyl s i g n a l  of  --isomer i s  a l so  exp la ined by F ig .  1  i n  which t h e  methoxyl group 

loca ted  on an aromat ic r i n g .  These f a c t s  suggested t h a t  Va i s  a  0-ketoester  having the  s t r u c t u r e  Va 

i n  cons i s t en t  w i t h  t h e  r e a c t i o n  mechanisms. I n  a  s i m i l a r  manner, the r e a c t i o n  of I c  and I d  w i t h  I I b  

gave Vb and Vc i n  50% and 5%') y i e l d s ,  r e s p e c t i v e l y  

Secondly, the t rea tment  o f  I c  w i t h  I I a  gave an analogous p i p e r i d i n e  d e r i v a t i v e ( V d ) ,  co l o r l ess  

o i l ,  i n  39% y i e l d ,  and an a l c o h o l ( V I I ) ,  mp 130-13lo,  i n  36% y i e l d .  The ir spec t ra l  data(3260, 1740, 

1680 and 1660 an-' i n  KBr) o f  V I I  were i n  good agreement w i t h  those o f  2-methyl-3-hydroxy-3-benzyl- 

ph tha l im id i ne3 )  except  e s t e r  carbonyl  bands a t  1740 cm-l. Thus i t  was suggested t h a t  V I i  was a  

p roduc t  * t h e  Gr ignard type reac t i on .  On t rea tment  o f  V I I  w i t h  two f o l d  moles o f  LOA i n  THF a t  

-65' t o  0" gave methyl  b u t y l a t e ,  I I a ( l %  y i e l d ) ,  V I I I ( 4 0 % ) ,  c o l o r l e s s  o i l ,  and IX(38%) ,  c o l o r l e s s  

o i l .  Th is  f a c t  imp l i es  t h a t  V I I  i s  n o t  an in te rmed ia te  of Vd. Moreover, i t  i s  i n d i c a t e d  t h a t  

dehyd rob rm ina t i on  i s  predominant and t h a t  a c e r t a i n  amount o f  V I I  decomposes t o  i t s  s t a r t i n g  

m a t e r i a l s  under these r e a c t i o n  cond i t ions .  

T h i r d l y ,  the  r e a c t i o n  o f  I c  w i t h  i l c  af forded two t r i c y c l i c  d i a s t e r e o i s w e r s ,  Xa(1ess p o l a r  

isomer) ,  c o l o r l e s s  o i l ,  and Xb(more p o l a r  isomer) ,  mp 105-107", i n  each 10% y i e l d .  Both isome.rs 

lacked the  c h a r a c t e r i s t i c s  o f  hydroxy l  and ph tha l im ide  groups i n  t h e i r  spec t ra l  da ta .  T h e i r  nmr 

spec t ra  e x h i b i t e d  n i ne  protons of a  p a r t l a l  s t r u c t u r e  CH CH CHCOOCH3 and s i x  methylene protons 
3  2 1  

appeared as a  complex s p l i t t i n g  p a t t e r n  i n d i c a t i n g  t h a t  Xa,b had a  mo ie ty  of -OCH2CH2CH2N< i n  a  

4 )  r i n g  system . Consider ing w i t h  the  r e a c t i o n  mechanisms, it seems most reasonable t o  conclude t h a t  

Xa,b have a  te t rahydrb-1  ,3-oxazino r i n g .  As i n  the  case o f  isomers(V1a and VIb) ,  Xa and Xb were 

d i s t i ngu i shed  by nmr 'spectra which showed methoxyl s i gna l  a t  6 3.88 and 3.43, r e s p e c t i v e l y .  Thus 

t h e  h igher  methoxyl s i gna l  i s  a t t r i b u t e d  t o  the s t e reo  s t r u c t u r e  Xb. 

F i n a l l y ,  t h e  t rea tment  of I c  w i t h  I I d  gave an alcohol(X1).  mp 109-11O0, i n  9% y i e l d  and a  

m i x t u r e  o f  d ias te reo isomers  i n  20% y i e l d  whose nmr spectrum e x h i b i t e d  methoxyl s i gna l  a t  6 3.68 



and 3.76 i n  a r a t i o  o f  1 : l .  From the mix ture ,  on ly  one t r i c y c l i c  isomer(Xc), mp 98-100" was 

i so la ted5 ) .  The nmr spectrum of Xc exh ib i t ed  ethylene protons i n  a dihydrooxazolo r i n g  a t  6 3.4- 

4.4 appeared as a complex s p l i t t i n g  pat tern4)  and one methoxyl s igna l  a t  6 3.76 i n d i c a t i n g  the 

stereo s t ruc tu re  Xc. I t  has recen t l y  repor ted t h a t  the carbanion o f  l i t h i u m  phenylacetyl ide 

attacked an imide carbonyl group o f  I I d  t o  g i ve  a s i m i l a r  dihydrooxazolo[2,3-disoindole der iva-  

t i v e 6 ) .  On the o ther  hand, the presence of p a r t i a l  s t ruc tures ,  CH3CH2C(=C)COOCH3 and -COYCH2CH20H, 

i n  the alcohol(X1) were deduced from i t s  i r (3360,  1700, 1670 and 1640 cm-' i n  KBr) and nmr[6 i n  

OMSO-d6: 1 . 1 4 ~ ( 3 ~ ,  5.7 Hz), 2 .77q (2~ ,  5.7 Hz), 3 .63m(2~) ,  3.88'(3~),  3.9gt(2H, 5-6 Hz), 4 . 9 7 t ( l ~ ,  

J-5.5 Hz, exchangable by D20)1 spectra.  Thus the s t ruc tu re  X I  f o r  the alcohol  seems t o  be consis-  

t e n t  w i t h  those data. Comparison of N-methylene proton s igna l  o f  X I  a t  6 3.99 w i t h  those of 

N-(2-hydroxyethy1)phthalimide a t  6 3.70( in  DMSO-d6) ind ica ted 2-conf igurat ion o f  X I  i n  which the 

N-methylene protons were deshielded by es ter  carbonyl group 

I n  these react ions  o f  I w i t h  11, a s t e r i c  fac tor  o f  I determined where the new C - C  bond i s  

formed. This f a c t  may be explained by t ak ing  account of the  i n t e r a c t i o n  o f  l i t h i u m  i o n  w i t h  oxygen 

atom o f  carbonyl group. Presumably, t h i s  e l e c t r o p h i l i c  assistance7) of l i t h i u m  ibn  t o  oxygen atom 

i s  hindered i n  the case o f  a-branched es te r  enolates.  I t  i s  assumed t h a t  the easiness of r i n g  

formation, c y c l o p h i l i c i t y 8 ) ,  from a t e n t a t i v e  intermediate I V  determined the s t ruc tu re  o f  products,  

s ince r i n g  opening and/or c l os ing  react ion  depended on a l k y l  chain l eng th  o f  11. 
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