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We have found, as i l l u s t r a t e d  i n  t h e  scheme below, a one-s tep  method 

f o r  t h e  p r e p a r a t i o n  o f  1 ,4-benzenediethanol  s t a r t i n g  from inexpens ive  

compounds which r e s u l t s  i n  y i e l d s  o f  a t  l e a s t  50%. 

Although t h e  r e a c t i o n  o f  Grignard compounds with e t h y l e n e  oxide 

i s  w e l l  known,' t h e  r e a c t i o n  o f  d i -Gr ignard  a r y l  compounds has  n o t  been 

i n v e s t i g a t e d .  In  t h e  p r e p a r a t i o n  above, e t h y l e n e  oxide r e a c t s  smoothly 

with t h e  d i -Gr ignard  of  p-dibromobenzene i n  THF, and upon subsequent  

h y d r o l y s i s  g i v e s  1 ,4-benzenediethanol  i n  a good y i e l d .  

2 , 3  . 

1,4-Benzenediethanol has  p r e v i o u s l y  been prepared  by a t h r e e  o r  f o u r  

s t e p  react io .1  r e s u l t i n g  i n  a poor  o v e r a l l  y i e l d  o f  t h e  product .  The 

genera l  method o f  p r e p a r a t i o n  o f  1 ,4-benzenediethanol  has  been t h e  r e a c t i o n  

o f  a p - a , u ' d i h a l o x y l e n e  wi th  potassium cyanide followed by e s t e r i f i c a t i o n  

t o  t h e  d i e s t e r  and then r e d u c t i o n  wi th  e i t h e r  a sodium-alcohol mixture  o r  

with l i t h i u m  aluminum hydr ide  t o  produce t h e  d i a l c o h o l .  Other  4-7 
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m u l t i - s t e p  syntheses  i n c l u d e  t h e  r e d u c t i o n  of  p - d i a c e t o n i t r i l e b e n z e n e  w i t h  

Raney n i c k e l  followed by t h e  r e a c t i o n  w i t h  sodium n i t r i t e J 8  and t h e  

r e a c t i o n  o f  6-acetoxyethylmercuriacetate with  6-phenyle thylace ta te  t o  g i v e  

p-bis  - $-  acetoxyethylbenzene f o l  1 owed by s a p o n i f i c a t i o n  t o  y i e  I d  

l J4-benzenedie thanol .  9 

The compound lJ4.-benzenediethanol has  been used q u i t e  e x t e n s i v e l y  

I t  has  been used t o  p r e p a r e  p o l y e s t e r  i n  t h e  p r e p a r a t i o n  o f  polymers. 

e las tomers ,  e l a s t i c  poly isocyanate  f i b r e s ,  l2 l i n e a r  p o l y e t h e r s  used 

a s  l i g h t  and h e a t  s t a b i l i s e r s  f o r  p o l y v i n y l i d e n e c h l o r i d e ,  l3 c r o s s - l i n k e d  

p o l y ~ r e t h a n s l ~  and polycarbonates .  6 

EXPERIMENTAL 

p-Dibromobenzene was purchased from Koch-Light Labora tor ies  and was 

used without  f u r t h e r  p u r i f i c a t i o n  and t h e  THF was a n a l y t i c a l  grade 

purchased from Merck and d r i e d  wi th  sodium wire  b e f o r e  use.  

spectrum was obta ined  us ing  a J a s c o  I R A - 2  spec t rometer ,  t h e  nmr spectrum 

obta ined  us ing  a J E O L  MH-100 spec t rometer  and t h e  mass spectrum taken on 

an A E I  MS 902s ins t rument .  The a n a l y s i s  was c a r r i e d  out  by t h e  U n i v e r s i t y  

of  Queensland Micronaly t ica l  Serv ice .  

1 ,4-Benzenediethanol . -  A s o l u t i o n  o f  250g (1.06 mol) o f  p-dibromobenzene 

i n  1000 m l  o f  MF was added dropwise t o  60g (2.46 g-atoms) o f  magnesium 

t u r n i n g s  i n  1500 m l  o f  THF i n  a s i x  l i t r e  t h r e e  neck f l a s k  f i t t e d  with a 

dropping funnel ,  mechanical s t i r r e r  and r e f l u x  condenser. The r e a c t i o n  

The i n f r a r e d  

was i n i t i a t e d  wi th  1,2-dibromoethane and was c a r r i e d  out  under  n i t r o g e n .  

The a d d i t i o n  o f  t h e  p-dibromobenzene s o l u t i o n  took 3 h r s .  and t h e  Grignard 

s o l u t i o n  was then  r e f l u x e d  f o r  a f u r t h e r  16 h r s .  The s o l u t i o n  was then 

cooled t o  room temperature .  An a d d i t i o n a l  500 m l  o f  THF were added and 

t h e  water  condenser was rep laced  by a Dry-Ice condenser. A s o l u t i o n  o f  

200 ml (4.0 mol) of e t h y l e n e  oxide i n  300 m l  o f  THF was t h e n  added drop- 

wise t o  t h e  di-Grignard s o l u t i o n  whereupon t h e  temperature  of  t h e  s o l u t i o n  

rose  r a p i d l y  t o  about 60'. The a d d i t i o n  was c o n t r o l l e d  so t h a t  t h e  
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temperature  remained between 50-60'. 

s o l u t i o n  was r e f l u x e d  f o r  6 h r s . ,  then  cooled t o  0' and t h e  a d d i t i o n  

product  decomposed with i c e  water  fol lowed by d i l .  h y d r o c h l o r i c  a c i d  

(s. 10%) t o  d i s s o l v e  t h e  magnesium sa l t s .  

s e p a r a t e d ,  d r i e d  wi th  anhydrous sodium s u l p h a t e  and t h e  s o l v e n t  removed 

a t  reduced p r e s s u r e .  The by-product o f  t h e  r e a c t i o n ,  6-ethanolbenzene,  

was removed by vacuum d i s t i l l a t i o n  a t  80' and l m m  Hg. 

remaining s o l i d i f i e d  on cool ing  and was r e c r y s t a l l i s e d  t w i c e  from b o i l i n g  

benzene t o  y i e l d  92g (51.5%) o f  1 ,4-benzenediethanol ,  mp. 85'. 

I R  ( n u j o l )  : 3320cm-l(vs), 1908cm-l(vw), 1 5 1 0 ~ m - ~ ( w ) ,  1119crn-l(w), 

1042cm-l(s), 1018cm-l(s), 835cm-l(s) ,  778cm-'(m), 660cm-l(rn,br), 

544cm-l(m). 

NMR(CDC13): 6 ppm 7.18(4H,s ,  a romat ic  p r o t o n s ) ,  3 .80(4H,t ,  J = 7.0  H z ,  

CH2-B), 2.81(4H,t, J = 7.0 H z ,  CH2-a), 1.70(2H,s,OH pro tons)  from i n t e r n a l  

TMS . 

- Anal. Calcd f o r  CloH1402: C,  72.26; H ,  8.49; MW:166. 

When t h e  a d d i t i o n  was complete, t h e  

The o r g a n i c  l a y e r  was 

The product  

Found: C ,  72.02; H ,  8.50; MW:166 (MS) 
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