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ORGANIC PREPARATIONS AND PROCEDURES 2 (  1) , 69-70 (1970) 

SYNTHESIS OF 4,4 ' -DIHYDROXY-3,3 ' , 5 , 5  I-TETRA--BUTYLBENZOPHENONE 

Mary K. Conner and E. LeGoffl 

East Lansing , M i  ch i  gan 48823 
Department o f  Chemistry, Michigan State Univers i ty  

Several attempts on our p a r t  t o  prepare the subst i tuted benzophenone 
;Z using standard Friedel-Crafts procedures (2,6-di-t-butylphenol wi th  carbon 
te t rachlor ide o r  phosgene and aluminum chlor ide o r  stannic chlor ide) have 
been unsuccessful. The s t a r t i n g  material and products read i l y  l o s t  the 
- t-buty l  moeity a f ford ing complex mixtures. 

We f ind,  however, t ha t  a simple, ox idat ive procedure w i l l  give good 
y ie lds  o f  2. Acetic ac id-su l fur ic  ac id  solut ions o f  2,6,3' ,5'-tetra-L- 
butyl-4'-hydroxyphenyl-4-methylene-2,5-cyclohexadiene-l -one (1) o r  4,4'- 
d i  hydroxy-3.3' ,5,5 I - te t ra- t -buty ld i  phenylethoxymethane (5) undergo a i r  
oxidat ion g iv ing 4,4 ' -di hydroxy-3,3 ' ,5 ,5  ' - tetra-t-bu t y l  benzophenone (3) i n  
about 80% y ie ld .  
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M, K. CONNER AND E, LE GOFF 

EXPERIMENTAL 

4,4 ' - D i hyd roxy- 3,3 ' ,5 ,5 ' - t e t r a  -&- bu ty 1 d i p heny 1 e t h  oxyme tha ne ( g ) . - A 

so lu t i on  o f  3 g o f  4,4 ' - d i  hydroxy-3,3 ' ,5,5 ' - tetra-A-butyldiphenyl  bromo- 
methane2 i n  20 m l  o f  absolute etahnol and 1 m l  o f  hydroch lo r ic  a c i d  was 
re f l uxed  f o r  2 hrs.  Upon cool ing, 1.5 g ( y i e l d  54%) o f  ye l l ow  product was 
obtained. Two r e c r y s t a l l i z a t i o n s  from ethanol and one from pentane gave a 
co lo r l ess  product: mp 162-163'; ir (CHC13) 3640 (hindered hydroxyl)  and 
1075 an-' (e ther ) ;  nmr (CDC13) 6 7.11 ( 5 ,  4H), 5.21 ( s ,  l H ) ,  5.07 (s, 2H), 
3.51 (4, 2H, J = 7 Hz), 1.41 (s, 36H) and 1.25 ppm (t, 3H, J = 7 Hz). 

- Anal. Calcd. f o r  C31H4803: C, 79.49; H, 10.25; 

Found: C, 79.38; H, 10.23. 

4,4'-Di hydroxy-3,3' ,5 ,5'-tetra-;-butyl benzophenone (3,). - a) From ethoxy 

compound, I :  A s o l u t i o n  o f  0.5 g o f  ethoxy compound 

ac id  conta in ing  3 drops o f  concentrated s u l f u r i c  ac id  was s t i r r e d  i n  an 
opened f l a s k  f o r  24 h r ~ . ~  The s o l i d  which separated was f i l t e r d .  
was s lowly  added t o  the f i l t r a t e  t o  give add i t i ona l  product. The combined 
so l i ds  were d r i e d  and c r y s t a l l i z e d  from carbon t e t r a c h l o r i d e  t o  g ive  0.38 g 
(81%) o f  benzophenone 4: mp 221-222'; 2,4-DNP mp 180-182; ir (CHC13) 3620 
(hindered hydroxyl)  and 1635 cm-l (C=O); nmr (CDC13) 6 7.75 (s, 2H), 5.70 
(s, 1H) and 1.48 ppm (s, 18H). 

i n  5 m l  o f  a c e t i c  

Water 

- Anal. Calcd. f o r  C29H4203: C, 79.50; H, 9.59; 

Found: C, 79.45; H, 9.65. 

b) From cyclohexadieneone iz: 
cyclohexadieneone J, i n  25 m l  o f  ace t i c  ac id  conta in ing  10 drops o f  s u l f u r i c  

Fol lowing the  same procedure as i n  a 2 g o f  

ac id  gave 1.6 g (78% y i e l d )  o f  benzophenone 3. 
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