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A NOVEL PHTHALIDEISOQUINOLINE SYNTHESIS  FROM 

THE BEN2 [ ~ ] I N D E N O [ ~  , 2 - ~ I A Z E P I N E  
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Permangana te  oxidation of 12-chloro-5,6,7,7a-tetrahydro- 

2 , 3 , 9  ,l0-tetramethoxy-7-methylbena[d]~ndeno[l,2-b]azepine 

(17) in the p r e s e n c e  of p iper id ine ,  followed by reduct ion with 

sodium borohydride gave the phthal ideisoquinol~ne (19). 

Bic >genet ical ly ,  the phthalideiscquinoline (14)l and protopine (4) type alkaloids  2 

a r e  formed in n a t u r e  by oxidative rnod~fication of te trahydroprotoberberines (5). 3 

Moreover ,  the rhoeadan  alkaloids  (11) could be  b ~ o s y n t h e s i s e d  from pro toberber ines  

(5) by ~ x i d a t i o n . ~  Although the biogenesis  o f  the spirobenaylisoquinolines (8) s t i l l  

r emains  t o  be es tab l i shed  by +no exper iment ,  this  type of a lkaloid may be der ived  

m plants  from the p ro toberber ine  alkaloids  .5 As d e s c r i b e d  a b o v e ,  the p r o t o b e r b e r i n e s  

play a n  m p o r t a n t  r o l e  in the biogenesis  of some isoquinolme alkaloids  and recen t ly  

t h e r e  have been r e p o r t s  on the biomimetic s y n t h e s ~ s  of the isoquinolme alkaloids  

from p r o t o b e r b e r m e s  . 6 

On the o ther  hand,  the henz[d]indenoaaeplnes (1.2) 7 '8 '9710  occupy chemically 

an  important posi t ion;  t h u s ,  thls  type of compounds has  been obtained from the 

7 spirobenayl isoquinol ine ( a ) ,  p r o t o b e r b e r i n e s  (5),1° and 1-benzoyliscquinoline 9 



and converted into the rhoeadan (11)~"  and spirobenzyl isoquinol ine (8) alkaloids .  11 

W e  a l so  expected t h e  benz[d]indeno[1,2-blazepine (1) to be  converted into the 

protopine (4)-tetrahydroprotoberberine ( 5 ) ,  spirobenzylisoquinoline ( a ) ,  rhoeadan  

(11) and phthalideiosqulnoline (14) type b a s e s  by oxidation as shown in Scheme 1. 

T h u s ,  if oxidatlon of 1  would proceed a f t e r  i s o m e r ~ s a t i a n  of 1  to 2 ,  the amido ketone 

(3) would be f o r m e d ,  whlch is a p r e c u r s o r  fo r  protopine (4) o r  te t rahydroproto-  

be rber ine  (5) .  Mild oxidation of 1  glves  the keto alcohol (6) ,  whose r i n g  contract ion 

(as shown in rou te  a ) ,  followed by hydroxylation of 7 ,  would furnish a spirobenzyl-  

lsoquinoline (8 ) .  F u r t h e r  oxidation of 6 gives  the ring-opening keto-carboxylic 

acld ( 9 ) .  whose recyc l i sa t ion  by formatton of en01 lactono affords 10, a key  

p r e c u r s o r  o r  rhoeadan  (11). On the o ther  hand,  a m r i d m e  formation of 9 ,  followed 

. by r m g  opening of t h e  r e s u l t m g  12, yields  13 which is easily converted into the 

phthalideisoquinollne (14) by reductlo". On the ground of th i s  a n a l y s i s ,  we examined 

a n  oxidation of the benz[d]indeno[1,2-blazepine type of compound (1). 

9 Treatment  of 5-benzoyl-2.3-dihydro-3-methyl-lf~l-3-benaaeepine (16) (p repared  

by reac t ion  of 3 ,4-dihydmpapaveraldine methlodlde (15) wlth diazomethane) with 

phosphoryl chloride in boiling toluene gave 12-chloro-5,6,7,7a-tetrahydro-2,3,9,10- 

tetramethoxy-7-methylbena[d]indeno[l,2-blazepine (17) (90 $)I2 in additlon to 

a  small  amount of 5-formyl-4-phenylbeneaaepine (21). The l a t t e r  (21) was obtained 

as a major product  (80 $) by treatment of 16 with phosphorous p e n t o x ~ d e  in bolllng 

toluenc.  Th is  product  h a s  a formula C22H25N0 [ m ~ c r o a n a l ~ s ~ s  and mass s p e c t r u m ,  
5 

m/e 383 (M')] and a  formyl group [ ~ ( C D C I ~ )  8.91 ( I H ,  s )  and m/e 354 (M+ - CHO)]. 

The u .v .  spectrum (MeOH) showed h a t  350 ,  323sh,  ~ 9 3 ~ " .  266,  and 229 nm, and 
max 

was s imi la r  to that of the same system of c ~ m p o u n d s . ~ ' ~  The n.m.r .  spectrum [h  

(CDC13) 3.86 (3H,  s ,  OMe), 3.90 (9H,  s , 3 x OMc) , 6.61 ( I H ,  s , A ~ H ) ,  6 .84 ( I H ,  s , 

A ~ H ) ,  6 .92 ( 2 ~ ,  s ,  A ~ H )  and 7.20 (IH,  s ,  ArH)]  revea led  the p r e s e n c e  of a n  enamine 

system by the resonance  of N-methylene g roup  a t  2 . 9  - 3.2 (ZH, m) and 3.6 - 3.9 
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Scheme 1 



Scheme 2 
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8 
( Z H ,  m) and the chemical s h i f t  o f  K-mcethyl a t  2 .63 indicated a phenyl group located 

a a t  the a-position of the enamme sys tem.  - 
The  oxidation o f  17 with potassium permanganate in acetone in the p r e s e n c e  of 

plper ldlne and ace t l c  ac id  a t  o0 f o r  0 .5  hr13 gave t h e  lactone (18) [ C ~ ~ H ~ ~ N O ~ ,  m/e 

397 (kt')] in 15 % yield in additlon to many unpurlf led p roduc t s .  

The  reductlo" of (18) with sodlum borohydrlde in metiianol afforded the phthahde- 

lsuquinoline (19). umax (CHCI ) 1755 - 1750 (five membered aromatic  l ac tone) ,  
3 

'max ( M ~ O H )  3 0 3 ' ~ ~  291, and ?57 nm. The  mass spec t rum showed a base  peak at  

m/e 206 together  wlth a weak molecuiar  ion (m/e 399) which suggested thls  product 

to be a phthalidels~quinollne.~~ Moreover ,  the n.m.r .  spec t rum ( 6  in CDCl ) showed 
3 

two methine protons coupled e a c h  o t h e r  a t  4.07 ( d ,  J 4 H a ,  C1 - H) and 5.56 ( d ,  J 

4 H z ,  C - H) in addition to N-methyl a t  2.58, four  0-methyl a t  3 .73,  3 .78,  3.86 
9 

and 3 .92 ,  and four aromatic  protons a t  6.18 (C - H ) ,  6.48 (c2,- H ) ,  6.62 (C5 - H) 
8 

and 7.25 (C5,  - H) a s  each  s ing le t .  These d a t a  revea led  tha t  the product  has the 

s t r u c t u r e  19, belongmg to the er).throseries and o u r  s p e c t r a l  da ta  a r e  in good 

accordance  wlth the da ta  published by Shamma. 15 

The s t e r e o c h e m ~ s t r y  of 18 could be ass igned  to the Z - r a t h e r  than the E - form 

by considerat ion of the n.m.r .  spec t rum.  Thus  the p r e s e n c e s  of a n  0-methyl group 

( 6  3.53) resona t ing  at abnormally high field and two aromatic  protons (7.57 and 7.73) 

shif ted to downfied a r e  s imi la r  to those o f  1,2,9,10-tetramethoxyaporphine. 
16 

A transformation of the benzylisoquinoline into t h e  phthalideisoquinollne through 

benaindenoazepine provides  the thmd synthet ic  method for the phthalideiosquinolines. 
15 
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