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Abstruct----- Photolysis of the N-(o-inden-3-ylalky1)phthalimides I i n  

methanol gave spiro-ni t rogen m u l t i c y c l i c  systems 3 containing macrocycles up 

t o  13-membered i n  good y ie lds .  

From the systematic studies on the imide photochemistry.' i t  has become c lea r  t h a t  there  are 

remarkable d i f fe rences between the photochemistry of the a l i c y c l i c  imides and the aromatic c y c l i c  

imides (phthal imides).  For example, whereas a l i p h a t i c  c y c l i c  imides underio e f f i c i e n t  i n t e r -  o r  

intramolecular Paterno-Biichi  reaction^.''^ phthalimides undergo e lec t ron as extensively 

studied by Mazzocchi e t  a l  . Z b s 4  

We have been studying the app l i ca t i on  o f  a comon working hypothesis."photolysis 'of  donor-acceptor 

p a i r  systems" for  general synthetic purposesza (Scheme I ) .  Several donors have beenused such as 

D - (CH ) - A [ D? -(CH ) - A; 1'- D -(CH ) - A 2 n 2 n 
Schme I a .  

aromatics.5b a n i ~ i n e s , ~ ~  a ~ i n e s . ~ ~  and ole fin^,^^ w i t h , t h e  phthalimide as a t yp i ca l  

acceptor. Maruyama e t  a l .  have reported an i n te res t i ng  solvent- incorporated medium system f o r  such 

syntheses.5e I n  an d i r e c t  ex tent ion  of these l i n e s  o f  studies, indene i s  now shown t i  be'an 

6 
espec ia l l y  useful  donor group i n  const ruc t ing  spiro-ni t rogen macrqc~c les .  

A ser ies  o f  N-(w-inden-3-yla1kyl)phthalimides ! were prepared from potassium phthalimide and 

3-(o-bromoalkyl)indenes. These bromides were synthesized from indene and dibromoalkanes i n  the 

presence o f  tetraethylamnonium ch lo r i de  as a phase t rans fe r  ca ta l ys t .  A methanol so lu t i on  o f  1 
(10 mM) was i r r ad ia ted  w i t h  a 500w high-pressure mercury lamp i n  an atmosphere of N2, andtthe 

products were p u r i f i e d  by s i l i c a  gel column chromatography. The r e s u l t s  are summarized i n  

Table I and Scheme 11. 

7 The photo lys is  gave r i s e  t o  the desired sp i ro  compounds 2 . It i s  w r t h  not ing  t ha t  s p i r o  systems. 

inc lud ing macrocycles up t o  13-membered, wewe prepareed i n  very  good chemical y i e l ds .  Probably the  
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Table I Photoproducts from 1 

Substrates 1 Conditions Products j Sta r t i ng  Mater ia ls  . . 

n (mp 'C) t ime ( h r )  ($1 (mp 'C) ($1  
a 117-119 0.5 14 248-249 84 

react ion  i s  ra t i ona l i zed  by the  e lec t ron t rans fe r  mechanism, w i t h  the indene as an exce l l en t  donor, 

i nvo l v i ng  the anti-Markownikoff add i t i on  o f  methanol as prev ious ly  Recently much 

a t t e n t i o n  has been centered a t  the macrocyclic syntheses i n  view of the  important chemistry o f  

various natura l  and synthet ic  macrocyclic compounds. The present examples would encourage the 

p a r t i c i p a t i o n  o f  the  photochemical methods i n  such synthet ic  challenge. 
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7. A l l  products gave sat is fac tory  elemental analyses and showed reasonable spectral  p roper t ies  
( UY, I R ,  Mass, 'H-NMR, l 3 c - ~ ~ R  ) .  The stereochemistry of 2 i s  unknown yet.  Since methanol 

would add t o  the  i n temed ia te  2 from the opposite s ide  of the imide carbonyl, however. 

a p laus ib le  conf igura t ion  o f  the  methoxyl would be a t o  the hydroxyl. 
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