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In the p re sen t  pape r  we studied a method for  the p repara t ion  of dicyclohexyloxybenzene by  the Ull- 
mann reac t ion  f rom m - d i b r o m o b e n z e n e  and sodium cyclohexanolate in excess  eyclohexanol [1] and e s t ab -  
l ished the a t rue tu re s  of the secondary  products  of the react ion.  

Br~CsH4 -~ C6HnONa --~7 ---~ BrCoH4OC~Hu (I) 

I--~ CsHlIOC6H4OCsHll (II) 

The highest  yields a r e  obtained when a 1:1.25 mole  ra t io  of the r eac t an t s  is used (Table 1). Toge the r  
with the e the rs ,  the following secondary  reac t ion  products  were  isolated- 2-hydroxybicyclohexyl  (HI; f rom 
the light fract ions)  and 1-cyc lohexyl -2- (2-oxocyclohexyl )eyc lohexane  (IV; f rom the res idue) .  The yield of 
(III} is propor t iona l  to the amount of sodium eyclohexanolate  taken for  react ion.  

The to rmat ion  of (III) can be explained by  the autocondensation of the alcohols  [2, 3]. Compound (IV) 
r e p r e s e n t s  the condensation product  of (Ill) and sodium cyclohexanolate,  which was conf i rmed by the coun- 
t e r  synthes is  of (IV}. 
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It wa,~ obse rved  that  the use  of catalyt ic  amounts  of Cu2I 2 in the Ullmann reac t ion  sharp ly  lowers  the 
yield of the e the r s  and i n c r e a s e s  the yield of the secondary  products  up to 50~. Among the la t te r  was  de-  
tected phenyl eyclohexyl  e ther ,  which is evidently fo rmed  as the resu l t  of the debrominat ion of the mono-  
e ther  [4]. 

We also synthes ized by  the Ullmann reac t ion ,  s ta r t ing  with the m -  and p -b romopheny l  cyclohexyl  
e the r s  (I) a~ld sodium phenolate,  the u n s y m m e t r i c a l  e thers -  m-(phenoxyphenoxy)cyclohexane (V) and 

TABLE 1. Yields of Mono- and Die thers  as a Function of 
the Rat ios  of the Reac tan ts  (M) 

Expt. 
No 

Starting substances 
)n-di Na(6 M of 
bromo- �9 cyclo- 
!benzene hexanoI 

2,25 
2 
t,25 

m-Bromo- _}m-Dicyclo- 2-Hydroxy- 
phenyl cy- [hexyloxy- 
clohexyl ]benzene (II) Ibicyclohexyl 
ether (I) | l(III) 

0,07 ~ | 0;t25 ] 0,74 
0,075 | 0,184 [ 0,6i 
0,375 | 0,265 0,12 
0,305 | 0,245 0,09 

*The reactivity of p-dibromobenzene is somewhat lower. 
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p-(phenoxyphenoxy)cyclohexane (IV). The high nucleophilicity of phenol favors the progress of the Ullmann 
reaction and leads to the formation of the ethers in high yield. 

The structure of the obtained ethers was confirmed by the spectral analysis data. 

E X P E R I M E N T A L  S E C T I O N  

2-Hydroxybicyclohexyl  (III). A mix tu re  of Na cyclohexanolate (from 11.5 g of Na) in 250 ml  of cyclo-  
hexanol,  59 g of m-d ib romobenzene  and 1 g of Cu powder was heated,  with s t i r r ing ,  at 180-190~ for  5 h, 
with r emova l  of the excess  cyclohexanol by  disti l lation. After  cooling, the mix tu re  was t r ea t ed  with wa te r  
and e ther ,  and then vacuum-dis t i l l ed .  The light f rac t ion  was f rac t ional ly  redis t i l led  to give 28.2 g of a 
s emic rys t a l l i ne  product  with bp 105-1060 (2 ram) and mp 30 ~ (from pe t ro leum ether) .  Found: C 78.91; H 
12.27%. Ci2H220. Calculated C 79.06; H 12.16%. F r o m  [5, 6]: bp 265-270~ 113-114 ~ (3 ram); mp 30-31 ~ 

1-Cyclohexyl -2- (2-oxocyclohexyl )cyclohexane  (IV). A mix tu re  of Na cyclohexanolate (from 1.5 g of 
Na) in 50 ml  of cyclohexanol 12 g of (III) and 0.1 g of Cu was heated at 170 ~ for  30 h, with r emova l  of the 
excess  cyclohexanol by  disti l lation. After  t r ea tmen t  with water  and e ther  the product  was vacuum-dis t i l l ed  
to give 1.2 g of a c rys ta l l ine  substance with bp 170-175 ~ (3 ram) and mp 121 ~ (from hexane).  Found: C 82.47; 
H 11.55%; tool. wt. (cryoscopical ly)  250.22. CisH300. Calculated: C 82.38; H 11.52%; mol.  wt. 262.43. Ana- 
logous c h a r a c t e r i s t i c s  were  found for  (IV), which was isolated as a secondary  product .  In the IR spec t rum 
of (IV) was detected a band at 1710 cm -i (CO group). F r o m  [7]: bp 212-214 ~ (14 ram). 

m-(Phenoxyphenoxy)cyclohexane (V). A mix tu re  of Na phenolate (from 1.15 g of Na and 66 g of phe-  
nol), 12.8 g of m - b r o m o p h e n y l  cyclohexyl e ther  and 0.2 g of Cu powder was heated at 175-180 ~ for  10 h. 
The mix tu re  was ex t rac ted  with e ther ,  the excess  phenol was disti l led off, while the res idue  was t r ea t ed  
in success ion with 20% NaOH solution, e ther  and water ,  and then dist i l led.  We isolated 10.2 g (76.1~) of 
m-(phenoxyphenoxy)cyclohexane,  bp 158,158 5 ~ (1 ram); mp 32 ~ (from alcohol). Found: C 80.62; H 7.59%. 
CisH2002. Calculated:  C 80.56; H 7.51%. 

p-(Phenoxyphenoxy)cyclohexane (VI). S imi lar  to the m - e t h e r ,  f rom 0.575 g of Na, 47 g of phenol, 
6.4 g of p -b romophenyl  cyclohexyl e ther  and 0.2 g of copper  powder was isolated 5.3 g of p-(phenoxyphen-  
oxy)cyclohexane,  bp 171-172 ~ (2 ram); mp 36.5-37 ~ (from alcohol). Found. C 80.92; H 7.74~. Ci8H2002. 
Calculated: C 80.56; H 7.517c. 

C O N C L U S I O N S  

The cycl ic  e the rs ,  m -  and p-(phenoxyphenoxy)cyclohexanes,  we re  synthesized by the Ullmarm r e -  
action. 
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