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Abstract-Naphth0p.l-dquinolizidine was synthesized by the  react ion  of 1.2- 

dihydrobenzCf3isoquinoline w i t h  methyl v i n y l  ketone. The h e t e r o l y t i c  fragmentation 

o f  l0-~-tosyl-5,6,9,10,11,lla-hexahydro-8~-naphtho~,l-~quinolizine (5) i s  

described. 

Biochemical studies of p r o t e i n  synthesis i n h i b i t o r s  i n  eukaryot ic c e l l s  s t rong l y  i nd i ca te  t h a t  the 

mechanism of ac t i on  of c ryp top leur ine  (1) i s  very s i m i l a r  t o  t h a t  o f  emetine (2) and re la ted  com- 

poundsls2 although these a l ka lo ids  belong t o  two d i f f e r e n t  chemical f am i l i es .  These observations 

have l e d  us t o  i nves t i ga te  the  poss ib le  comnon s t r u c t u r a l  determinants shared by the two d i f f e ren t  

groups of a l ka lo ids ,  which may be responsible f o r  t h e i r  b i o l og i ca l  I n  t h i s  o u t l i n e  we 

considered the synthesis of 5,6,9,10,11,11a-hexahydro-EM--naphthoC2,1quinolizine (21 as a 

s t r u c t u r a l  approach t o  both fami l ies  o f  a l ka lo ids .  

The fac t  t h a t  t h i s  compound i s  a 13-aza-D-homo analogue of equ i l en in  has l e d  t o  two d i f fe rent  syn. 

t h e t i c  schemes of n a p h t o [ ? , l - g q u i n o l i z i d i n e ~ . ~ ' ~  I n  view of the  cu r ren t  i n t e r e s t  i n  t h i s  nucleus, 

we achieved a shor t  synthesis o f  (2) t ak ing  e s s e n t i a l l y  advantage o f  some previous synthesis 

repor ted '" f o r  benzoHquinolizidin-2-ones, which invo lve  a condensation of 3.4-dihydroisoquino- 

l i n e  w i t h  methyl v i n y l  ketone o r  i t s  synthet ic  precursors (Scheme 1). 



RI=R2=0CH3 1 Rt=R2=OCH3 ' 8 
Scheme I 

The s t a r t i n g  1 .2 -d ihyd robenz~ i soqu ino l i ne  (4) was e a s i l y  obtained i n  h igh y i e l d  from N-[2-(ff-naph- 

t h y l l e t h f l  fonnamide through Bischler-Napieralski  c y c l i z a t i o n  as described by Kessar e t  a1.' 

The condensation of (4) t o  af ford the  t e t r a c y c l i c  aminoketone (6) was achieved by a two-step 

react ion  as described by Beke e t  Namely, r e f l ux ing  of 1 , 2 - d i h y d r o b e n z ~ i s o q u i n o l i ? e  hydro- 

ch lo r i de  i n  methyl v i n y l  ketone fo r  1 h gave 1.2-dihydro-3(3-oxobutyl)benz[fJisoquinolinium ch lo r i de  

(5) as a so l id ,  which was washed w i t h  acetone, dissolved i n  water, and wi thout  f u r t h e r  pu r i f i ca t i on ,  

bas i f ied  w i t h  concentrated HH40H, af fording the aminoketone (5) i n  64 % ove ra l l  y i e l d ,  mp 128-130°C 

( e t h a n ~ l / H ~ O ) . ~ ~  Attempts t o  condense (4) w i th  4-dimethylamino-?-butanone, as described by Wi i i t taker 
8 

f o r  benzo[&]quinolizidines, resu l t ed  i n  a t a r r y  gum, which could no t  be p u r i f i e d .  

Transformation o f  the aminoketone (6) i n t o  the naphthor2.1-aquinol iz id ine (3) was ca r r i ed  out  

smoothly through Huang-Minlon reduct ion.  Thus, a f t e r  r e f l ux ing  (6) i n  a mix ture  of potassium hydrox- 

ide. hydrazine hydrate, and ethylene g l yco l  f o r  1 h, water was d i s t i l l e d  o f f  and the residue was 

heated t o  200°C fo r  6 h. Usual work-up afforded an o i l ,  which was ex t rac ted w i t h  l i g h t  pe t ro l  t o  

y i e l d  (3) ('30 %) . l l  

Attemps t o  apply the same Huang-Minlon reduct ion  t o  .9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-Z~-benzo 

h lqu ino l i z i n -? -one  ( I )  led, as expected, t o  a monodemethylated b e n z o r - q u i n o l i z i d i n e  (8) i n  48 % 

y i e l d ,  mp 185-187'C (isopropanol).12 Treatment o f  ( 8 )  w i t h  diazomethane gave the dimethoxy 
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d e r i v a t i v e  (?),I3 which was character ised as the  hydrochlor ide,  mp 232-234-C ( isopropanol) .  

App l ica t ion  o f  a more gent le  reduct ion  process t o  convert the aminoketone (6) o r  (L) i n t o  (5) o r  (9) 

f a i l e d  t o  g ive  the expected amines. Thus, the  reduct ion of (g) w i t h  sodium borohydride o r  l i t h i u m  

aluminium hydr ide l e d  almost exclusively14 t o  5,6 ,9 ,10 ,11 . l la -hexahydro-8~-naphtho~.1-~quinol iz in-  

10P(eq)-01 (13)15 which was converted t o  the tosy la te  ( r n ) 1 6  by usual methods. Further reduct ion of 

(D) o r  (G) w i t h  an excess o f  l i t h i u m  aluminium hydr ide i n  dry  e ther  afforded the unexpected 

r ing-cleaved compound (9)" o r  (%). 18 

It i s  known1' t h a t  amines w i t h  nucleofugal  subst i tuents  i n  the  Y-pos i t ion  can reac t  i n  several ways. 

The aminotosylates ( U )  and (E) probably underwent i n  the reduct ion  process a h e t e r o l y t i c  

fragmentation i n t o  an imnonium s a l t  and an o l e f i n  s ince the s t r u c t u r a l  and e lec t ron i c  requirements 

of the compounds a l low both a two-step carbocation mechanism and a synchronous fragmentation 

mechanism. 

The intermediates (m) and (m) so formed suf fered a f u r t h e r  reduct ion  t o  (z) and ( m )  w i t h  an 

excess o f  l i t h i u m  aluminium hydride. Support t o  the l a t t e r  s t ruc tures  was secured as i n  the  sequel. 

The te t rahydro isoqu ino l ines  (-)'O and (x) were condensed w i t h  4-bromo-1-butene i n  d ry  to luene 

21 f o r  4 h, a f f o rd ing  a f t e r  usual work-up compounds ( g a )  and ( m ) ,  respect ive ly .  
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