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( + ) - H o m o b e r b i n e s ,  a N e w  C l a s s  o f  H e t e r o c y c l i c  

The  recent  isolat ion and s t ruc tu ra l  e lucidat ion of t he  
alkaloids and rocymbine  2, melan th io id ine  a, and those  be- 
longing to the  homoaporph ine  group ~, clearly po in t  to 
the  exis tence of phene thyl i soquinol ines  as precursors  in 
the  biogenet ic  process. Addi t ional ly ,  alkaloids der ived  
f rom phenethyl i soquinol ines  appear  to fol low biosynthet ic  
p a t h w a y s  s t rongly  remin iscen t  of those  encountered  in 
the  benzyl isoquinol ine  series. 

In  an  effort  to ex tend  the  locus of similari t ies be tween  
the  phenethyl i soquinol ines  and the  benzylisoquinolines,  
we wish to  repor t  the  p repara t ion  of a series of homober -  
bines I I I .  These  compounds  are homologs  of t he  t e t r a -  
hydropro toberber ines  (berbines). Homoberb ines  h a v e  n o t  
y e t  been found in nature ,  b u t  t h e y  represen t  po ten t i a l  
a lkaloids which  could be easi ly der ived f rom N - m e t h y l -  
t e t rahydro isoquinol ines  of t y p e  I I  ~. 

For  the  p repa ra t ion  of t he  ( ~ ) - h o m o b e r b i n e s  I I I a  and 
I I Ib ,  the  hydrochlor ides  of Ia  and I b  ~ were condensed in 
a P ic te t -Spengle r  t y p e  cycl izat ion wi th  excess 37% for- 
ma ldehyde  a t  95 °. The  react ion mix tu re  was then  rendered 
alkal ine and ex t rac ted  wi th  benzene. The  benzene ex t r ac t  
was f i l tered th rough  an a lumina  column,  E v a p o r a t i o n  of 
t he  eluate  gave  a residue which was crystal l ized.  The  re- 
sul t ing te t raeyc l ic  compounds  I I I a  and I I I b  were char-  
acter ized as the  free bases and the  hydrochlor ides .  
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The  free base I l i a ,  C,3H~gNOs, was recrystMlized f rom 
ether,  m.p,  148-150°; 2EtOH 230 n m  ( logs 4.15) and 

sEtOH 282 (3.62). The  N M R - s p e c t r u m  in D M S O - d  s ex- max 
hibi ted  peaks a t  3.70, 3.73, 3.73, 3.77 and 3.77 6 (5CH30);  
3.82 and 4.36 d (2H at  C v 2 doublets,  J~. ,  15 cps); 
aromat ic  singlets a t  6.58, 6.62 and 6.67 6. The  hydro-  
chloride crysta l l ized f rom a mix tu r e  of e thanol-e ther ,  
m.p.  215-217 °. 

Free  base I I I b ,  C~2H~NO6, was recrysta l l ized f rom 
a mi x t u r e  of e the r -pe t ro leum ether,  m.p.  113-115°;  
~.,EtOH (log e 4.13) and ~ytOH 289 (3.75). The  N M R -  h 230 n m  
spec t rum in DMSO-d  s showed peaks  a t  3.72, 3.76 and 
3.76 ~ (3CHaO); 3.80 and 4.33 3 (2H a t  Cs, 2 doublets ,  
Jgem 15 cps) ; 5.88 ~ ( - O C H , O -  singlet) ; a romat i c  singlets 
a.t 6.52, 6.61 and 6.65 d. The  hydrochlor ide  crysta l l ized 
f rom a m i x t u r e  of e thanol-e ther ,  m.p.  241-243 °. 

I n  a separa te  series of exper iments ,  the  hydrochlor ide  
of Ic  was ref luxed wi th  excess 37~o formaldehyde .  The  
react ion mix tu r e  was then  made  alkal ine and ex t rac ted  
wi th  chloroform.  P r e p a r a t i v e  TLC resul ted in the  isola- 

C o m p o u n d s  ~ 

t ion  of 2 products ,  name ly  the  N-methy lphene thy l i so -  
quinol ine  I I c  ~, and the  desired homoberb ine  I I Ic .  

Compound  I I Ic ,  C2~H,TNO~, is a colorless oil wi th  
,~EtOH 21(~ 282 and 314 n m  (log e 4.34, 3.75 and 3.13) and 
~EtOH s/* 226 (4.20). The  N M R - s p e c t r u m  in CDCI~ exhib i ted  
absorpt ions  a t  3.83, 3.86, 3.88 and 3.88 6 (4CH30);  4.00 
and 4.45 3 (2H at  C8, 2 doublets ,  Jgem 15 cps) ; a romat ic  
singlets a t  6.55, 6.57, 6.72 and 6.79 ~. Al though  the  iso- 
quinol ine  Ic can  p resumab ly  condense wi th  fo rmaldehyde  
to form 2 homoberb ines  differ ing on ly  in the  posi t ion of  
the  2 m e t h o x y l  groups on r ing D (i.e. 9, 10 or  10, 1t), 
s t ruc tu re  I I I c  was assigned to  t he  p roduc t  by  ana logy  
wi th  t he  p ro toberb ine  series 7 since vic inal  coupl ing in the  
a romat i c  region of  the  N M R - s p e c t r u m  was absent .  

The  mass spect ra  of the  homoberb ines  show the  expec ted  
molecular  ion (M+) toge ther  wi th  the  ( M -  1)+ peak.  The  
main  c leavage is along the  lines indica ted  below, and  in 
all cases the  base peak  corresponds to t he  ion V. 
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All compounds  gave  acceptable  e lementa l  analyses.  The  
NMR-spec t r a  were  ob ta ined  on an A-60A Var ian  unit .  

Zusammenfassung. Die sekundAren Te t rahydro isochino-  
line Ia, b, c wurden  mi t  Hilfe  einer modif iz ier ten  P ic te t -  
Spengle r -Kondensa t ion  in die ( ± ) - H o m o b e r b i n e  IIIa, b, c 
i ibergefi ihrt .  Diese H o m o b e r b i n e  stellen eine neue Klasse 
potent ie l ler  Alkaloide dar.  
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