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A STEREOSELECTIVE CONSTRUCTION OF A D-NORMORPHINAN R I N G  SYSTEM 
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A b s t r a c t  -- An i n t r a m o l e c u l a r  Die l s -Alde r  r e a c t i o n  o f  a benzo 

cyc lobu tene  d e r i v a t i v e  ( 7 )  a f f o r d e d  a t r i c y c l i c  compound I 8 a ) .  

which was conver t ed  i n t o  a D-normorphinan d e r i v a t i v e  1131, 

s t e r e o s e l e c t i v e l y .  

Yorphine a l k a l o i d s  comprise  a  l a r g e  and impor tan t  f ami ly  o f  n a t u r a l  p r o d u c t s .  

T h e i r  chemis t ry  has rnalnta ined t h e  i n t e r e s t s  o f  a l a r g e  number o f  s y n t h e t i c  o r g a n i c  

chemis t s  and spanned o v e r  many years .  A s  t h i s  c l a s s  o f  a l k a l o i d s  u s u a l l y  has 

BIC g& r i n q  j u n c t u r e  i n  t h e i r  molecu les ,  w e  sought  a  g e n e r a l  s y n t h e t i c  method f o r  

a c o n s t r u c t i o n  o f  a  morphinan r i n g  system w i t h  a d e s i r e d  s t e r e o c h e m l s t r y ,  and here  

wish t o  r e p o r t  a s t e r e o s e l e c t i v e  s y n t h e s i s  o f  a D-normorphinan r i n g  system. 

Our s y n t h e t i c  d e s i g n  was based on an i n t r a m o l e c u l a r  c y c l o a d d i t i o n  r e a c t i o n  of a 

benrocyclobutene  d e r i v a t i v e  t o  c o n s t r u c t  a B / C  r i n g  sys tem h a v m g  a 2 s  r i n g  1 u n c -  

t u r e ,  fo l lowfd  by a  D-rrng fo rma t ion  employing a c y c l i z a t l o n  o f  an aminylium Ion. 

Ths r e q u i s i t e  s t a r t i n g  m a t e r i a l  ( 7 )  was p repa red  a s  f o l l o w s .  The benrocyclobutene  

( 1 1 4  was t r e a t e d  w i t h  1-bromomethylcyclopent-1-ene ( 2 1 5  i n  l i q u i d  ammonia and 

t e t r a h y d r o f u r a n  i n  t h e  p r e s e n c e  o f  sodium amidc a t  -34'C f o r  2 h  t o  g i v e  t h e  1.1- 

d i s u b s t i t u t e d  benzocyclobutene  (1)6 i n  74.4 % y i e l d .  Lemieux o x i d a t i o n  of t h e  

o l e f i n  ( 3 )  w i t h  osmium t e t r o x i d e  and sodium p e r i o d a t e  y i e l d s  t h e  keto-a ldehyde 1 4 1 ,  

whose t r e a t m e n t  w i t h  t h i o p h e n o l  i n  methylene c h l o r i d e  i n  t h e  p resence  o f  boron 

t r i f l u o r i d e  e t h e r a t e  b rough t  abou t  t h e  t h i o a c t t a l i z a t i o n  t o  a f f o r d  t h e  t h i o a c e t a l  



(5) in 86.3 % yield from 3. After the oxidation of the thioacetal (5) with 3 eq. 

molar of m-chloroperbenaoic acid, the sulfoxide ( 6 )  formed was thermally elimi- 

nated to glve rise to the desired v m y l  sulfone (7). An intramolecular Diels- 

Alder reaction of the vinyl sulfone 17) in refluxing 2-dlchlorobenzene for 4 h 

furnished the desired cycloadduct (8a) as a major product.' together with the 

trans-isomer (8b) in 57.3 8 and 24.7 8 yields, respect~vely. This stereoselectivi- 

ty leading to the B/C & ring system predominantly, could always be expected when 

a benaocyclobutene bearing a cyano group at the 1-posltion was subjected to an 

intramolecular l4+21cycloaddition reactlo",' and was rationalized by assuming that 

this reaction also proceeded y& the transition state A rather than B in the least 

sterically I- cindered manner. 
Me0 
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After the protection of the carbonyl group as its ketal, the adduct (9) was con- 
9 

verted to the olefln (10) by elimination of the sulfonyl group on treatment with 

potassium tert-butoxlde in pyridine xn 96.5 % yield. In order to accomplish the 

synthesis of D-normorphinan ring system, the olefinic nitrile (10) was treated 

with di-isobutylaluminum hydr~de in tetrahydrofuran to afford the aldehyde (11). 

whose treatment with methylamine followed by sodium borohydride reduction yielded 

the aminoolefin (12) in 75.3 % yield from 10. Finally, the D-ring formation was 

7,lO 
achieved by the cyclization of the aminylium ion generated by treatment of the 

amine (12) with g-chlorosuccinimide, followed by silver o x ~ d e  in aqueous tetra- 

hydrofuran to give the D-norrnorphinan compound (13) in 25.1 % yield. The stereo- 

11 
chemistry of the product (13) was confirmed based on its spectral data. Thus, we 

could device the new stereoselective construction of the D-normorphlnan rlng system 

and this method would be applicable to the naturally occurring morphinan alkaloids. 
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