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The r e l a t i v e l y  high cost  of 4-hydroxybenzotrifluoride ( V )  i s  a l i m -  

i t i n g  f ac to r  i n  i t s  use as a chemical intermediate. 

erature  methods' fo r  i t s  preparation 

adapted t o  large scale  operations. 

i l y  available,  inexpensive 4-chlorobenzotrifluoride ( I )  i n  four s teps  is  

Additionally, lit- 

are cumbersome and not ea s i ly  

An improved synthesis of V from read- 

described. &' T +NO2 P &'. T 6 
CF3 CF3 CF3 CF3 

I I1 I11 I V  V 
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 EXPERIMENTAL^ 

4-Chloro-3-nitrobenzotrifluoride(II), commercially available from several 

suppliers, can be prepared in 75% yield from I by the method of Benkeser 

and Buting. 

4-Hydroxy-3-nitrobenzotrifluoride( 111) was obtained from I1 in 90% yield 

using the literature procedureh with one modification. 

reaction mixture with ether before acidification removes unreacted 11. 

Crude I11 thus produced shows essentially one spot on tlc (Si02, Benzene, 

I -lower Rf than 11) and can be used directly in the next step. IR ( m u l l )  

cm-l 1625, 1345, 1175, 1125, 905, 828; NMR (CDC13) 6 7.31 (d, 1, H 5 ) ,  7.86 

(dd, 1, H G ) ,  8.41 (d, 1, H 2 ) ,  10.8 (s, 1, OH). 

3 

Extraction of the 

2 

3-hino-4-hydroxybenzotrifluoride (Iv). 5 - A solution of 400 g of I11 in 

3560 m l  of ethyl alcohol was hydrogenated in the presence of 25 g of 

Raney nickel at an initial hydrogen pressure of 50 psi. 

exothermic and the theoretical uptake of hydrogen was achieved in 4 hrs. 

After removal of the catalyst, the filtrate was concentrated to provide 

The reaction was 

IV as a dark brown solid. 

of V. A pure sample of IV was obtained by recrystallization from benzene- 

Skelly B; colorless crystals, mp. 120-122', lit.5 mp. 121-122'. IR (CHC13) 

This can be used as such for the preparation 

-1 cm 3510, 3270, 1620, 1330, 1178, 1125, 840; NMR (cDC13/Dmo-d6) 6 5.58 

(bs, 3, OH, NH2) ,  6.85 (overlapping complex, 3, arH); Tlc ( S O 2 ,  Benzene, 

I ~ )  one spot. 

4-Hydroxybenzotrifluoride(V).- To a stirred mixture of 500 g of crude IV, 

1100 m l  of conc. H C 1  and 350 ml of H20, cooled to between 0' and - loo ,  was 
added a solution of 205 g of N a N 0 2  in 500 m l  of H20 at such a rate as to 

maintain the temperature at -10 to 0' (addition time 0.75 hr). The mix- 

ture was stirred an additional 0.5 hr and 3 liters of 50% hypophosphorous 

acid, cooled to 0' was added over 0.75 hr. The solution was kept at 0' 
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overnight and then steam d i s t i l l e d .  Whenapproximately 10 l i t e rs  had dis- 

t i l l e d ,  t he  product was i so l a t ed  from the  d i s t i l l a t e  by extract ion with 

e the r  (2-3 l i t e rs ) .  

MgS04 and concentration afforded 281 g (61%) of V as an o i l  t h a t  so l id i f i ed  

on cooling. For most applications t h i s  crude V i s  of su i t ab le  puri ty .  

Pure mater ia l  may be obtained by vacuum d i s t i l l a t i o n ,  bp. 73-75'18 mm, 

lit. 

than I V ;  I R  (CHC13) cm-l 3240, 1645, 1558, 1330, 1175, 1150; NMR (CDC13) 

6 6.45 ( s ,  1, O H ) ,  6.90 (a ,  2, a r H ) ,  7.50 (a ,  2, a r H ) .  

Washing the  ethereal  ex t r ac t s  with H20, drying over 

l a  
bp. 71.5-72'/8 mm. Tlc (Si02, benzene, 12) one spot a t  greater  Rf 
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