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a s t r a c t  - The hydro lys i s  o f  b iph tha ly l idene  (2) i n  a varying 

a l k a l i n e  medium afforded s e l e c t i v e l y  2,Z'-dicarboxybenzoin (,,?I 

o r  5,5'-dihydro-5-0x0-diphthalylidene ( i n  good y i e l d s  depend- 

i n g  upon the  cond i t ions  used. In  one po t  r e a c t i o n  involving 

hydrolys is  of 6 followed by reduct ion wi th  Raney-alloys, 4b.lOb- 

dihydrobenzopyranol4.3-clbenzopyrano-6.12-dione I was almost 

s e l e c t i v e l y  obta ined i n  good y i e l d s .  In  t h e  case  of t h e  combina- 

t i o n  of hydro lys i s  i n  10% KOH aq and A 1 - N i  a l l o y  r educ t ion ,  2 , 2 ' -  

dicarboxybibenzyl ) y ie lded  i n  51% as a s o l e  product.  

~ l t h o u g h  b iph tha ly l idene  (6) has been prepared by a reduct ion of p h t h a l i c  

anhydride ) with  t r i e t h y l  phosphitel)  and 2 seems t o  be a good s t a r t i n g  ma te r i a l  

f o r  organic  s y n t h e s i s ,  its r e a c t i v i t y  i s  s l i g h t l y  known by today. 

0 

W e  wish t o  r e p o r t  on a one p o t  r eac t ion  involving hydro lys i s  and reduct ion 

wi th  Raney-alloys of & i n  an a l k a l i n e  medium. 

F i r s t ,  t h e  hydro lys i s  of 2 was c a r r i e d  o u t  under var ious  condi t ions  and t h e  

r e s u l t s  a r e  surmnarized i n  Table 1. 

Under t h e  mild cond i t ions ,  t h e  d icarhoxyl ic  ac id  ( 2 )  [ c o l o r l e s s  needles  (DELSO- 

H20), 281-283 1 was obta ined i n  62% y i e l d  (Run 5 ) .  This product 2 seems t o  be a 

mixture o f  two tautorneric isomers,  & and @ ,  however, t h e i r  d i s t r i b u t i o n  can no t  



% 

Table 1. Hydrolysis of Biphthalyl idene ( Q  
- - - - - 

Run C o n d i t ~ o n s  Product ( % )  a) 

1 NaOEt-EtOK, r e f l u x  f o r  10 min (26) 

2 10% KOH aq,  r e f l u x  f o r  2 h  2 (69) 

3 10% KOH aq ,  r e f l u x  f o r  15 h  % ( 4 5 ) ,  ( 2 7 ) ,  ij ( 2 7 )  

4 5% KOH-EtOH, r e f l u x  f o r  2h R (96) 

5 5% KOH aq, room temp. f o r  72 h  1 (62)  

a )  The y i e l d s  i s o l a t e d  a r e  shown. 

be determindd by t h e  a v a i l a b l e  d a t a . 2 )  A s  are shown i n  Runs 1 - 4 ,  t h e  compound 2 3 )  

[ c o l o r l e s s  needles ,  mp. 220 ( d . ) ]  was formed under t h e  more d r a s t i c  condi t ions  i n  

t h e  r e spec t ive  cases. It  was a l s o  found t h a t  ph tha l ide  (x)  and p h t h a l i c  a c i d  (k) 
besides  2 were obta ined.  

A one po t  r eac t ion  involving t h e  hydrolys is  and the  reduct ion with such 

Raney-alloys of 2 i n  an a l k a l i n e  medium was c a r r i e d  o u t  i n  o rde r  t o  ob ta in  2 ,2 ' -  

dicarboxylbibenzyl which i s  a key compound f o r  t h e  p repa ra t ion  of macro c y c l i c  

compounds and t h e  r e s u l t s  a r e  summarized i n  Tahle 2 .  The kind of t h e  products 

depends upon t h e  condi t ions  used. The combination of hydro lys i s  cond i t ion  A and 

N i - A 1  a l l o y  reduct ion af forded o - t o l u i c  a c i d  (2)  and the  compound (2)  [white amor- 

phous (EtOH), mp. 282-288 (d . )  I ,  r e spec t ive ly  (Run 1 - 2 ) .  The former 2 might be 

produced by t h e  reduction of 2 which is  one of products of t h e  hydro lys i s  of 2 .  
The l a t e r  compound 2 might be assumed as 4b,10b-dihydrobenzopyrano[4,3-clbenzo- 
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i) Hydrolysis 

2 a + 2. + 
il) Reduction 

Table 2 .  A One Po t  Reaction Involving Hydrolysis and Reduction of 2 

Conditions 
Product ( % )  b )  

Rum Hydrolysisa) Reduction 

1 A N i - A 1 ,  r e f l u x  f o r  3 h 7 ( 3 3 ) ,  9 (52) 

2 A N i - A 1 ,  room temp. f o r  6 h 7 ( 3 5 ) ,  9 (32) 

3 A CU-A1,  r e f l u x  f o r  3 h 5 135),  9 (29) 

4 A Fe-A1, r e f l u x  f o r  3 h 4 ( 3 2 ) ,  5 (32) 

5 B ~ i - ~ 1 ,  r e f l u x  f o r  3 h 8 (51) .  9 ( t r a c e )  

6 B CU-A1, r e f l u x  f o r  3 h 8 ( t r a c e ) ,  9 (77) 

7 C N i - A 1 ,  r e f l u x  f o r  3 h 9 (85 ) .  10  ( t r a c e )  

a )  A: 10% KOH aq ,  r e f l u x  f o r  15 h ;  B: 10% KOH aq, r e f l u x  f o r  2 h ;  

C: 10% NaOH aq/EtOH, reflux f o r  2 h .  

b)  The y i e l d s  i s o l a t e d  a r e  shown. 

pyrano-6.12-dione by i t s  s p e c t r a l  da ta4 '  a s  w e l l  a s  e lementa l  a n a l y s i s ,  however, i t s  

s t e r i c  s t r u c t u r e  i s  s t i l l  no t  c l e a r .  I n  t h e  case  of hydro lys i s  condi t ion  C and t h e  

reduct ion wi th  N i - A 1  a l l o y  (Run 7). t h e  compound 1;Q [ c o l o r l e s s  needles  lCH3CN-H20), 

mp. 206-207 1 was formed i n  only  poor y i e l d  toge the r  wi th  main product ( 2 ) .  This 

minor product &Q might be assumed a s  3-(2-carboxyphenyl)3,4-dihydro-isocoumarin. 5)  

Based on t h e  da ta  of Run 1-4, t h e  reducing a c t i v i t y  of Raney-alloys is  i n  t h e  follow- 

ing order ;  Ni-AlXu-A1,Fe-Al. The same o rde r  was observed i n  che reduct ion of halo- 

 phenol^.^) 

The s e l e c t i v e  reduct ive  products such a s  8 and 2 were obta ined i n  t h e  cases  of 

Rum 5-7. From t h e  above r e s u l t s ,  t h i s  one p o t  r eac t ion ;  hydrolys is - reduct ion seems 



t o  be a method f o r  t h e  p r e p a r a t i o n  of @ and 2 .  
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