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ORGANIC PREPARATIONS AND PROCEDURES INT. 4(5) ,  227-231 (1972)  

mom S-IS OF ~-METHYL-~-NAPRTHOIC ACID 

1 2 
Melvip S. Newman and William M. Hung 

Department of Chemist4 
The Ohio State University 

Colu&us, Ohio 43210 

The Elbs pyrolysis of 2,3-dimethyl-l-mphthyl 3' -methyl-2'-mphthyl 

ketone (2) was considered as  a possible route t o  6,13-dimethyldibenz[a,h]- 

anthracene (&). 

methyl-2-naphthoyl chloride with the readily available 2,3-dimethylnaph- 

thalene (2) was considered as a good approach t o  the synthesis of s. 
th i s ,  a good route t o  3-methyl-2-naphthoic acid (3) from 1 was needed a s  

the three ea r l i e r  reported syntheses of 

paper, we describe an eff ic ient  synthesis of 3 from 2 which may i n  prin- 

ciple be applied t o  any symmetrically substituted dimethyl aromatic 

hydrocarbon. 

For t h i s  purpose, the Friedel-Crafts reaction of 3- 

For 

did not seem good. I n  this 

2 - 1 
5 

On treatment of 2 with NBS 
7 

methyl-3-methylnaphthalene (2) 
a mixture of products r ich  in  2-bromo- 

was obtained. Rather than t o  t r y  t o  ob- 

t a i n  pure 2, the  mixture was treated with hexamethylenetetramine to  yield 
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2-methyl-3-naphthaldehyde (6)' and the la t ter  was oxidized by s i l v e r  ni-  

t ra te  under a lkal ine conditions t o  yield &. 
4 was 69%. 

6 The o v e r a n  y i e ld  from 2 t o  

When the  acid chloride of 5 was condensed with 2 using aluminus, 

chloride i n  2-dichlorobenzene a mixture of three isomeric ketones was ob- 

tained. 

it was done. 

dimethylnaphthylmagnesium bromide with 6 t o  y i e ld  2,3-dimethyl-l-naphthyl 

3'-methyl-2'-naphthyl carbinol (1) which was oxidized t o  2. 
Elbs pyrolysis of 2 t o  & afforded a m i x t u r e  of hydrocarbons. 

9 
A s  t h i s  m i x t u r e  was d i f f i c u l t  t o  separate no fu r the r  work with 

The desired ketone (2) was prepared by react ion of 2,j- 

The attempted 

. 2-Methyl-3-naphthoic Acid (b). - A mixture of 156 g of 2,3-dimethylnaph- 

thalene,  190 g of N-bromosuccinimide, and 5 g of benzoyl peroxide i n  750 

m l  of carbon t e t r ach lo r ide  was refluxed f o r  1 hr. 

was f i l t e r e d  and t h e  solvent was removed f r o m t h e  f i l t r a t e  on a rutary 

evaporator. 

tetramine in  800 ml of a c e t i c  acid and 400 ml of water fo r  3 hr. 

t u r e  w a s  cooled, t r ea t ed  slowly with 400 m l  of concentrated hydrochloric 

acid,  and heated a t  r e f l u x  f o r  1 hr.  After cooling, an extract  of t h e  

product i n  benzene-ether was washed with sodium carbonate and saturated 

salt solution. Removal of t he  solvent and c rys t a l l i za t ion  of t h e  residue 

from alcohol-water yielded 133 g (78%) of 6 as a color less  sol id ,  mp 118- 

120'. mp 124-125') was su f f i c i en t ly  pure f o r  oxida- 

t i o n  t o  &. 
high yield.  

After cooling t h e  so l id  

The residue was heated at reflux with 300 g of hexamethylene- 

The m i x -  

8 
This aldehyde (lit. 

The 2,4-dinitrophenylhydrazone, mp 238-239' was formed i n  

- Anal. Calcd f o r  c1&4&04: C, 61.7; H, 4.0; N, 16.0. 

Found: C, 62.0; K, 4.0; N, 16.0. 
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IMPROVED SYNTHESIS OF 3-METHYL-2-NAPHTHOIC ACID 

I n  a typical  oxidation, a solution of 50 g of sodium hydroxide i n  250 

ml of water and 750 m l  of ethanol was added dropwise during 1 hr  t o  a 

s t i r r ed  solution under nitrogen of 51.0 g of 6 and 120 g of silver n i t r a t e  

i n  1500 m l  of 8@ alcohol. 

black precipi ta te  of s i lver  

fur ther  with aqueous alkali. 

500 m l  of water and acidified with hydrochloric acid t o  yield 49.0 g (88%) 

of 3, mp 195-198'. 

202-203' (lit. 

After a fur ther  2 hr at room temperature the 
10 

was removed by suction f i l t r a t i o n  and washed 

The f i l trate and washings were diluted with 

Recrystallization from toluene afforded pure & mp 
5 , 6  mp 1B0, 202-203') with l i t t l e  loss. 

2,3-Dimethyl-l-naphthyl 3'-Methyl-2' -naphthyl Caxbinol (l). - To the  Grig- 

nard reagent prepared f r o m  85.0 g of l-bromo-2,3-dimethylnaphthalene 

and a small amount of ethylene dibromide 

of benzene was added a solution of 51.0 g of 6 i n  500 ml of benzene and 

250 m l  of ether. 

11 

12 
i n  500 ml of ether and 200 ml 

After 8 hr at ref lux the cooled mixture was added t o  

cold a i l .  HC1. After a conventional workup, a concentrated benzene solu- 

t i o n  of the  crude product was passed through a short column of neutral 

alumina. 

was crystall ized from petroleum ether-absolute ethanol t o  yield 36.0 g 

(37%) of 7 ,  mp 129-131 . 
tained on crystal l izat ion from petroleum ether-benzene with l i t t l e  loss. 

The benzene was removed on a rotary evaporator and the  residue 

0 The analyt ical  sample, mp 133-134', was ob- 

- Anal. bled fo r  C2&0: C, 82.2; H, 6.8. 

Found: C, 82.4; H, 6.8. 

2,3-Dimethyl-l-naphthyl 3'-Methyl-2' -naphthyl Ketone (2). - A solution of 

32.6 g of 1 i n  xx) n i ~  of pyridine was added  slow^ t o  a solution of 35.0 
1s 

g of chromic oxide i n  500 ml of pyridine. After s t i r r ing  at room 

temperature fo r  2 h r  the  rnixture was powed in to  d i l .  BC1. 

product was isolated by extraction with ether-benzene. 

The organic 

After removal 
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of solvents the  residue was crystal l ized from ethanol-water t o  y ie ld  29.1 

g (9@) of 2, mp 167.0-169.5’. 

obtained with l i t t l e  loss  by recrys ta l l iza t ion  from hexane. 

The analyt ical  sample, mp 170-171°, was 

- Anal. Calcd f o r  C2&00: C, 88.91 H, 6.2. 

Found: C, 88.8; H, 6.4. 

Pyrolysis of 3. - After pyrolysis of 26.0 g of 2 at 450’ for  30 min t h e  

mixture was d i s t i l l e d  at 0.4 mm. 

treatment with 2,4,7-trinitrofluorenone 

254’ w a s  obtained. 

After charcoal treatment followed by 
14 

2.4 g of a red sol id ,  mp 253- 

- And. Calcd for C37H23N3h: C, 71.5; H, 3.7; N, 6.8. 

Found: C, 71.3; H, 3.9; N, 6.6. 

Chromatography of t h i s  der ivat ive over basic  alumina followed by 

several  recrys ta l l iza t ion  of t h e  eluate  residue from benzene-ethanol 

yielded 0.9 g of color less  sol id ,  mp 204-210°. 

C and H analyses and mass spectrum f o r  CZ4HlB, expected f o r  & b u t  t h e  nmr 

showed t h a t  t h e  compound was s t i l l  not pure. The nmr had methyl peaks at 

7.30 7 ( s )  and 7.22 7 ( 6 )  i n  a r a t i o  of 9 : l  respectively.  Hence t h e  Elbs 

This material  gave correct 

reaction is  unsuitable for preparation of pure 1. 
- Anal. Calcd f o r  C24Rm: C, 94.1; H, 5.9. 

Found: C, 94.0; H, 6.0. 
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