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A CONVENIENT SYNTHESIS OF 5-TRIFLUOROnETHYLSALICYLIC ACID 

Jose A1 exander 

INTERx, Merck Sharp and Dohme Research Labora to r ies  
2201 W .  21st  S t ree t ,  Lawrence, KS 66046, USA 

I n  connect ion  w i t h  our  i n t e r e s t  i n  c e r t a i n  s a l i c y l i c  a c i d  analogs 

t h a t  a c t  as abso rp t i on  promoters1 of p o o r l y  absorbed drugs from t h e  

g a s t r o i n t e s t i n a l  t r a c t ,  we needed h i t h e r t o  unrepor ted  5 - t r i f l u o r o m e t h y l -  

s a l i c y l i c  acid,' which has been syn thes ized by t h e  method descr ibed i n  

t h i s  communication. 

2-8 romo-4-t r i  f 1 uoromet hy l  phenol o b t a i  ned by bromi n a t  i on o f  t h e  

commercial ly a v a i l a b l e  4 - t r i f l u o r o m e t h y l p h e n o l  i n  carbon t e t r a c h l o r i d e  a t  

i c e  ba th  temperature, was methy la ted  w i t h  d imethy l  s u l f a t e  and potassium 

carbonate i n  acetone. A c y l a t i o n  o f  t h e  l i t h i o  d e r i v a t i v e  de r i ved  from t h e  

methyl e t h e r  I w i t h  methyl  ch lo ro fo rma te  gave a 

QBr - @co2R2 
CF3 
I 

very poor y i e l d  (12.5%) o f  

a) R1  = Me, Rz = Me 

b )  R1 = Me, R2 = H 
C )  R 1  = H, RZ = H 

t h e  methyl  e s t e r  I I a ,  t h e  major  p roduc t  be ing  2,2'-dimethoxy-5,5'- 

d i t r i f l u o r o m e t h y l  benzophenone (mp. 163-164") formed from f u r t h e r  conden- 

s a t i o n  o f  t h e  i n i t i a l l y  formed I I a  w i t h  t h e  l i t h i o  d e r i v a t i v e .  However, 

q u a n t i t a t i v e  c a r b o x y l a t i o n  o f  t h e  l i t h i o  d e r i v a t i v e  t o  I I b  was achieved by 

r e a c t i o n  w i t h  d r y  carbon d iox ide .  I o d o t r i m e t h y l s i l a n e  f a i l e d  t o  c leave 
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t h e  methyl e t h e r  func t ion .  Treatment of I I b  w i t h  aluminum c h l o r i d e  i n  

r e f l u x i n g  ch lo ro fo rm r e s u l t e d  i n  demethy la t ion  accompanied by h y d r o l y s i s  

of  t h e  t r i f l u o r o  methyl group t o  form 4-hydroxy-1,3-benzenedicarboxyl i c  

acid.4 The methyl  e t h e r  group cou ld  be c l e a n l y  c leaved by p y r i d i n e  

h y d r o c h l o r i d e  t o  f u r n i s h  t h e  r e q u i r e d  5-trifluoromethylsalicylic a c i d  i n  

e x c e l l e n t  y i e l d .  It proved t o  be an e f f e c t i v e  abso rp t i on  promoter.2 

EXPERIMENTAL 

2-8rmo-4-trifluorornethylanisole (I) was prepared from 2 - b r o m o t r i f  uoro- 

methylpheno13 (14.3 g, 59.3 mnol) ,  d imethy l  s u l f a t e  (7.84 g, 62.2 mnol) 

and potassium carbonate  (8.6 g, 62.3 mmol) i n  r e f l u x i n g  acetone. F l t r a -  

t i o n  of an e the rea l  s o l u t i o n  of t h e  c rude produc t  th rough a column o f  

bas i c  alumina (60 g) y i e l d e d  14.8 g (98%) o f  pure  I as a c o l o r l e s s  o i l .  

I R  ( f i l m ) :  'H NMR(CDC13): 

6 3.95 ( 5 ,  OMe), 6.91 (d, J = 9 Hz, H-6), 7.5 (dd, J = 9 and 2 Hz, H-5), 

1618, 1512, 1412, 1345, 1280, 1180, 1124 cm-l; 

7.78 (d, J = 2 H z ,  H-3). 

- Anal. Calcd. f o r  CgHgBrF30: c, 37.64; H, 2.35 

Found: C, 37.58; H, 2.39 

2-Hethoxy-5-trifluoromethylbenzoic Acid ( I I b ) . -  To a s o l u t i o n  of  I (7.26 

g,  28.4 mmol) i n  d r y  t e t r a h y d r o f u r a n  (50  ml )  and hexane (10  rnl) coo led  t o  

-100 t o  -110' under a p o s i t i v e  p ressure  o f  d r y  n i t rogen ,  19 m l  o f  1.5 M - n- 

b u t y l l i t h i u m  was s l o w l y  i n t roduced  th rough a rubber septum. The r e a c t i o n  

m i x t u r e  was a l lowed t o  warm up t o  -80" d u r i n g  0.5 h r .  Carbon d i o x i d e  gas 

d r i e d  by d i s p e r s i n g  th rough s u l f u r i c  a c i d  and over D r i e r i t e  was bubbled 

i n t o  t h e  r e a c t i o n  m i x t u r e  which was main ta ined a t  -75". A f t e r  0.5 h r ,  t h e  

r e a c t i o n  m i x t u r e  was brought  t o  room temperature and t h e  so l ven t  was 

evaporated. The res idue  was d i sso l ved  i n  water and t h e  aqueous s o l u t i o n  

was washed w i t h  e ther .  The aqueous l a y e r  was a c i d i f i e d  and e x t r a c t e d  w i t h  

e ther .  The e t h e r  e x t r a c t  was washed, d r i e d  (Na2S04) and evaporated t o  
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f u r n i s h  p r a c t i c a l l y  pure  I I b  (6.05 g, 97%) as an o f f - w h i t e  s o l i d .  An 

a n a l y t i c a l  sample was prepared by c r y s t a l l i z a t i o n  f rom chloroform-hexane, 

mp. 106.5 - 107.5'. I R  (KBr):3300-2650, 1715, 1333, 1278, 1248, 1188, 

1095, 1018, 825 cm-'; 'H NMR (CDC13): 6 4.1 ( s ,  OMe), 7.15 (d, J = 9 Hz, 

H-3), 7.78 (dd, J = 9 and 2 Hz, H-4), 8.36 (d, J = 2 Hz, H-6) and 10.66 

( 5 ,  C02H); MS, m/e 220 (M'), 203, 191, 173. 

- Anal. Calcd. f o r  CgH7F3O3: C, 49.09; H, 3.20; F ,  25.89 

Found: C, 49.36; H, 3.41; F, 25.99 

2-Hydroxy-5-trifluoromethylbenzoic Acid (IIc) .- The above methoxy a c i d  

(3.0 g) was heated a t  195' w i t h  f r e s h l y  d i s t i l l e d  p y r i d i n e  h y d r o c h l o r i d e  

(30 g) f o r  35 min w i t h  s t i r r i n g .  The r e a c t i o n  m i x t u r e  was cooled, d i l u t e d  

w i t h  3N h y d r o c h l o r i c  a c i d  (50  m l )  and e x t r a c t e d  w i t h  e the r .  The e the rea l  

e x t r a c t  was washed w i t h  3N h y d r o c h l o r i c  a c i d  and water and d r i e d  (Na2S04). 

The e the r  was evaporated t o  y i e l d  t h e  p r a c t i c a l l y  pure  pheno l i c  a c i d  (2.76 

g) as a w h i t e  c r y s t a l l i n e  s o l i d .  C r y s t a l l i z a t i o n  from l i g h t  p e t r o l  gave 

a n a l y t i c a l l y  pure  I I c  (2.4 g, 85%), mp. 150-151". I R  (KBr):3300-2500, 

1680, 1642, 1595 cm-'; 'H NMR (CDCl3-Dr!S0-d6): 6 7.01 (d, J = 9 Hz, 

H-3), 7.63 (dd, J = 9 and 2 Hz, H-4), 8.13 (d,  J = 2 Hz, H-6), 11.4 ( b r  s ,  

C02H, OH); MS, m/e 206(Mt), 187, 160, 132. 

- Anal. Calcd. f o r  C8H5F3O3: C, 46.60; H, 2.42; F, 27.66 

1. 

2. 

3. 

4. 

Found: C, 46.48; H, 2.51; F, 27.92 
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