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As p a r t  of our  s t u d i e s  on i n s e c t  growth i n h i b i t i o n  and feeding 

de te r r ency  involving gossypol and r e l a t e d  terpene aldehydes,  i t  was of 

i n t e r e s t  t o  i n v e s t i g a t e  the  l e a s t  complicated example, 8-hydroxy-l- 
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naphthaldehyde (1) , since many such biologically active substances' possess 

the e - h y d r o x y  naphthaldehyde configuration. A previous preparation of 1 
proceeded from 1,8-naphtholactone by reduction with iodium borohydride to 

give 8-hydrorymethyl-1-naphthol followed by conversion to the corresponding 

naphthyl methyl ether which was oxidized with active manganese dioxide to 

8-methyl-l-na~hthaldehyde.~ In our hands, however, the requisite removal 

of the protective methyl group in the final step proved to be erratic and 

generally led to poor yields of the desired product. It had already been 

observed that direct reduction of the lactone with a limited amount of 

sodium borohydride did not give the aldehyde but only an 8-hydroxy-l- 

napthoate ester of 8-hydrorymsthyl-l-naphth01.~ We have found that the use 

3 - 2 
I 

1 
II) 

of lithium tri--t-butoxyaluminum hydride in stoichiometric amount does 

provide highly satisfactory yields of 8-hydroxy-I-naphthaldehyde. - SEcrIoN 

Lithium tri-~-butoryaluminum hydride was obtained from Alfa products, 1.8- 
naphtholactam (Benz[c,dlindol-2(1H)-one) from Aldrich Chemicals, silica gel 
from Bio-Rad Laboratories and TLC plates from E. Merck Co., IR spectra were 
taken on a Perkin-Elmer Model 727-B Spectrophotometer and NMR spectra were 
obtained at 90 MHz using a Varian EM 390 Spectrometer. Reference to a 
company and/or product named by the Department is only for purposes of 
information and does not imply approval or recommendation of the product to 
the exclusion of others which may also be suitable. 

1,8-Naphtholactone (2)3.-  To 400 ml of 0.5 N sodium hydroxide solution was 

added 8.45 g (50 mmoles) of 1,8-naphtholactam (3) .  and the resulting 

suspension was boiled 45 min to achieve complete homogeneity. This mixture 

was cooled to 0' and 3.50 g ( 5 0  m o l e s )  of sodium nitrite added. The 

resulting solution was added over 15 min to a mixture of 55 ml H2S04 in 
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1000 m l  of i c e  water: a f t e r  the  addi t ion  was complete, the  a c i d i c  mixture 

was warmed gradual ly .  A t  40' gas evolut ion occurred with separa t ion  of a 

s t i c k y  s o l i d ;  a f t e r  the temperature had r i s e n  t o  70°, the suspension was 

then cooled t o  Oo, and the  brownish s o l i d  was co l lec ted .  The damp product 

was dissolved in 50 m l  benzene, d r i e d  over  sodium s u l f a t e  and passed 

through a column of s i l i c a  g e l  (30 mm x 70 mm din.)  and e lu ted  with an 

a d d i t i o n a l  150 m l  of benzene. Evaporation gave 7.16 g (85%) of n e a r l y  

c o l o r l e s s  lactone,  mp. 105-107°, lit.3 99-101'. IB (CHC13): 1785 cm-'. 'H 

NMR (CDC13, lXS1: i 7.1-8.2 (complex). The lactone was used i n  t h e  next  

s t e p  without f u r t h e r  p u r i f i c a t i o n .  

8-Hydroxy-l-naphthaldchyde (A).- A mixture of 7.16 g (42 mmoles) of 1,8- 

naphtholactone i n  100 m l  of THF was cooled t o  0' under an i n e r t  atmosphere. 

A Solut ion of 11.4 g (45 mmoles) of l i th ium tri-5-butoxyaluminorm hydride i n  

100 m l  THF was then added over 10 min during which the temperature remained 

below 5'. The r e a c t i o n  mixture was allowed t o  warm t o  ambient temperature 

and a t  the  end of 16. h r s  had changed i n  co lor  from pale-yellow t o  deep 

orange. The mixture was d i l u t e d  with 100 m l  of 1 N  HCl  and the  layers  were 

separated.  The aqueous layer  was shaken with 100 m l  of e t h e r  a f t e r  which 

the combined organic phases were ex t rac ted  with three  100 m l  por t ions  of  1Ij 

aqueous sodium hydroxide. The b a s i c  e x t r a c t  was washed with e t h e r  ( 2  x 100 

m l )  and then a c i d i f i e d  t o  give a suspension which was ex t rac ted  i n t o  e t h e r ,  

( 2  x 100 m l ) .  Drying over sodium s u l f a t e  followed by evaporation gave 7.2 

g of crude product which was taken up i n  35 m l  of chloroform and passed 

through s i l i c a  g e l  (250 mm x 50 m) and e lu ted  with an addi t iona l  450 m l  of 

chloroform t o  y i e l d  6.6 g of 8-hydroxy-l-naphthaldehyde (I) whose TLC (SI- 

60, benzene, Bf = 0.25) showed one mater ia l .  C r y s t a l l i z a t i o n  from 250 m l  

hexane gave 5.42 g (73%) of orange c r y s t a l s ,  mp. 97-99', lit.2 92-96'. IR 

(CHC13):  1 7.16 ( l H ,  dd, J = 9 and 2 Bz); 1665 om-': 'H NMR (CDC13, TMS): 

4 21 
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7.3-7.6 (3H. complex); 8.00 (1H. dd, J = 8 and 1.5 Hz); 8.10 (1H. dd. J = 9 

and 1.5 Hz); 9.84 (1 H, s); 11.64 (lH, $1. 

-S 
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2,3-Dichloro-5,6-dicyanobenzoquinone (DDQ) has been widely used in 

The oxidation of the resulting 2,3-dichloro- dehydrogenation experiments. 
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