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A F A C I L E  S Y N T H E S I S  O F  T H E  SPIROBENZYLISOQUINOLINES AND 

T H E  SPIROBENZYLCARBOLINES 

1' , 2  , 2 '  , 3 , 3 '  ,4 ' -Hexahydro-5,6 ,6 '  ,7'-tetramethoxy-1-keto- 

spiro[indene-2.1'-isoquinoline] (IVa) and i t s  7 ' -benayloxy ana-  

logue (1Vb) a r e  s y n t h e s i z e d  from 3,4-dihydro-144,  5-dimethoxy- 

benzocyclobutenyl)isoquinolines (I), I- Ketospiro[ indene-2, l  I -  

p - ca rbo l ines ]  (XIa a n d  XIb) are a l s o  obtained by the  same  method 

from the c o r r e s p o n d i n g  benzocyclobutene d e r i v a t i v e s  (IXa and 

IXb). 

P r e v i o u s l y ,  we r e p o r t e d  a novel  s y n t h e s i s  of the  beneoquinol iz idines  s u c h  as 

p r o t o h e r b e r i n e s  (IIa a n d  11b)~" and dehydroyohimbane (x),' by a n  in t ramolecu la r  

cyc loadd i t ion  of t h e  2-quinodimethanes d e r i v e d  from the  1-benaocyclobutenyl-3,4- 

dihydro i soqu ino l ines  ( la  and Ib) and 3,4-dihydro-P-carbol ine ( I X ~ ) ,  and achieved 

1 2 
a s imple  t o t a l  s y n t h e s i s  of xylopinine (111a) a n d  d i s c r e t i n e  (111b) f r o m  t h e  benao- 

qu ino l i z id ines  (IIa and IIb) ,  r e s p e c t i v e l y .  In t h i s  communication, we wish t o  re- 

p o r t  a fac i l e  c o n v e r s i o n  of t h e  1-benzocyclobutenylisoquinolincs (la a n d  1b) into  

the  spirobenaylisoquinolines ( ~ v a a n d  I n ) ,  whose s t r u c t u r e s  are r e l a t e d  t o  t h e  a lka -  
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loid, ochotensine, and the formation of the ketospiro[indene-2,11-P-carbolines] 

(XIa and XIb) from the 1-benzocyclobutenyl-3,4-dihydro-P-carbolines (IXa and I X ~ )  

i s  also described.  
.%,, ( '. 

Although the hydrochloride of the 1-benzocyclobutenyl-3.4-dil~ydroisoquinoline 

(1a)' i s  stable a t  room temperature in organic solvents,  the f r ee  base ( la) ,  mp 135 - 

136' (decomp .) [ v  1620Sh cm-' (c=N); m/e 353 (M'); 6 ( C D C ~ ~ )  2.58 ( 2 ~ ,  1, 

J 7.5 Hz, ArcE12cH2), 3.35 - 3.72 (4H, m, 2 x CE2) ,  3.82 (6H, s , 2 x OMe), 3.85 
9;'. 

(3H, s ,   OM^), 3.90 (3H, s ,  OMe), 4.72 b r  (lH, > C E ) ,  6.70 ( 3 ~ .  s ,  3 x A ~ H )  and 

7.07 (lH, s ,  A ~ H ) ]  i s  converted into the ketospirobenzylisoquinoline ( I V ~ ) ,  mp 204 - 
205' (lit.  ,5 mp 203 - 204O), in good yield when the above f r ee  base i s  allowed to 

stand in chloroform at  room temperature f o r  48 h. The s t ructure  (IVa) of this 

product was determined by spectroscopic methods. Mass spectrum [m/e 369 (M')] 

showed that one more oxygen i s  introduced in this transformation, and i r  [fl KBr  
max 

3305 (NH) and 1690 cm-I (c=O)] and uv [ h  max 275 and 321 nm] spect ra  revealed 

this product to have the 1,2,3,4-tetrahydroisoquinoline and aroyl  gmups.  Nmr 

spectrum (6) showed four methoxyl resonances a t  3.59. 3.82, 3.91 and 3.97 a s  

singlets and benzyl methylene protons a t  3.37 a s  a singlet in addifion to four aro- 

matic protons (6.11, 6.58,  6.89 and 7.24, each singlet) and two pai rs  of methylenes 

protons (2.60 - 2.95 and the lower par t  i s  obscured by other resonances),  thus 

indicating the new oxygen to form the carbonyl group. The presence of a methoxyl 

and an aromatic proton resonanced a t  relatively high field suggested th is  product 

to have the spirobenzylisoquinoline ~ y s t e m . ~  Reduction of IVa with sodium born- 

hydride gave the alcohol (v), the nmr (6 in  C D C ~ ~ )  of which showed a methine 

Proton a t  4.95 as a singlet that was assigned to the carbinol methine between aroms- 

t ic r ing  and the quaternary carbon. On the ground of these facts,  the isomerization 

product could be assigned to the s t ructure  IVa, which was pmved by spect ra l  com- 



p a r i s o n w i t h  t h e  au then t i c  sample  p r e p a r e d  by I r i e .  
5 

A p o s s i b l e  mechanism is shown i n  t h e  fol lowing c h a r t ;  t h u s  t h e a u t o o x i d a t i o n  of 

6 f r e e  b a s e  ( Ia)  gave  the  benzocyclobutenol  (VI),  whose  r ing-opening a c c o r d i n g  t o  

.Woodward-Hoffmann ru le , '  fo l lowed by e l e c t r o c y c l i c  c h a n g e s  i n  E-formed c-quino- 

dimethane (VII) as ind ica ted ,  f o r m e d  t h e  ketospirobenaylisoquinoline (IVa) th rough  

t h e  in te rmedia te  (VIII). 

- ( IVa ) 
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S i m i l a r l y ,  6-benzyloxy analogue ( ~ b ) ~  of Ia  r e a r r a n g e d  to the ketospirobeuzyl-  

-1 
KBr 3325 (NH) and 1680 crn (c=o); 6 isoquinol ine ( I V ~ ) ,  mp 158  - 160' [ V  max 

( c D c ~ ~ )  3.41 ( A ~ c H ~ ) ,  3 .59 ( c ~ - o M ~ ) ,  6.15 (c~-H)] .  

1-(3,4,5-~rimethox~benzoc~clobuten~1)-3,4-dih~dro-~-carbolina (IXa) was con- 

v e r t e d  into the ke tosp i robenzy l - l ,2 ,3  ,4-tetrahydro-P-carboline  XI^) , nip 227: 

quant i ta t ively a f t e r  3 d a y s ,  [ v  ::xc13 3450 ( indole  NH) , 3350 ( N H )  and 1697 cn- '  

MeOH 32oSh,  290Sh,  282 nm;  6 (CnC12 + ( c D ~ ) ~ S O )  3.43 ( A ~ c H ~ ) ] .  (C=O); max 

S i m i l a r  type of  the s p i r o  compound XIb formed f r o m  the benzocyclobutenc ( I X b ) .  
3 

( XIa ) R=C'.- 

( XIb ) R=H 



T h i s  t r a n s f o r m a t i o n  r e p r e s e n t s  a conven ien t  s y n t h e s i s  of t h e  sp i robenzy l i so -  

qu ino l ines  and the s p i r o b e n a y l c a r h o l i n e s  and a to ta l  s y n t h e s i s  of t h e  ochotensine 

type  a l k a l o i d s  by t h i s  method is u n d e r  examinat ion.  
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