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In s ea rches  for  new subs tances  for  the production of the rmos tab le  m a t e r i a l s ,  we began invest igations 
in the field of the synthesis  of e thers  with cyclohexyl and phenyl r ad ica l s .  The s imples t  r ep re sen t a t i ve  of 
this s e r i e s  - cyclohexylphenyl e ther  (I) - was f i r s t  synthesized by heating po tass ium cyclohexanolate  with 
iodobenzene to 140-150 ~ in the p r e s ence  of copper  powder [1] and Cu2I 2 at the t e m p e r a t u r e  200 ~ [2]. 

We produced the e ther  fl) f rom iodobenzene and sodium cyclohexanolate  by heating with copper  powder 
at  175 ~ In an a t tempt  to produce  the ether  (I) f rom potass ium phenolate and bromocyc lohexane  at 190 ~ o-  
cyclohexylphenol with mp 48-52 ~ (according to the data of [3]: mp 56-57 ~ was obtained, with an admixture  
of p-cyclohexylphenol .  

Ethers  Including three  r ings in the molecule  were  synthesized analogously.  We produced the d icyclo-  
hexyl e ther  of hydroquinone by the reac t ion  of sodium cyclohexanolate with 1 ,4-dibromobenzene  or with the 
cyclohexyl e ther  of 4 -bromophenol .  The dicyclohexyl ether  of r e so rc ino l  was produced by heating sodium 
cyclohexanolate  with 1 ,3-d ibromobenzene .  Together  with 1 , 3 - a n d  1,4-dicyelohexyloxybenzenes ,  we isolated 
cyclohexyl  e thers  of 3- and 4-bromophenol  f rom the react ion products .  The s t ruc tu r e s  of all  the e thers  
were  conf i rmed by the IR s pec t r a .  

A compar i son  of the p rope r t i e s  of the e thers  obtained with the p rope r t i e s  of 1,4- and 1,3-diphenoxy-  
benzenes  Indicated that r ep l acemen t  of the benzene r ings by cyclohexyl r ings lowers  the solidif icat ion point 
of the e ther .  

EXPERIMENTAL METHOD 

Cyclohexylphenyl Ether (1). A mixture of sodium eyclohexanolate, produced from 11.6 Na and 240 g 
eyelohexanol, with 120 g C6HsI and 1 g of copper powder, was heated fro 12 h at 175 ~ gradually distilling 
off the excess cyclohexanol. As the reaction mixture was cooled, it was decomposed with water and ex- 
tracted with ether. After removal of the ether, the residue was redistilled. We isolated 59.1 g (67.1% on 
the basis of sodium cyclohexanolate) (I); bp 126 ~ (13 mm); nD2~ 1.5272; d42~ 1.0040; solidification point 56 ~ 
Found: C 81.92; H 9.15%. CI2HI~O. Calculated: C 81.77; H 9.15%. According to the data of [I, 4]; bp 140 ~ 
(21.5 ram); nD 2~ 1.527; d42~ 1.0047 and 0.9795. 

o-Cyelohexylphenol. We gradually added 90 g bromoeyclohexane (large excess) over a period of 12 h 
at 190 ~ to potassium phenolate (from 34 g phenol and 12 KOH) in a flask with a reflux condenser and dropping 
funnel. The yield of o-cyclohexylphenol was 69%; bp 156-157 ~ (12 mm); mp 48-52 ~ Found: C 81.99; H 9.21%. 
C12H160. Calculated: C 81.77; H 9.15%. 

Cyclohexyl Ether of 4-Bromophenol. A mixture of sodium cyclohexanolate from 4.6 g Na and 120 ml 
cyclohexanone, 47.2 g p-dibromobenzene, and 0.2 g copper powder was heated to 175 ~ for 5 h. Two products 
were isolated: I) the eyclohexyl ether of 4-bromophenol, bp 127-140 ~ (1 ram); yield 21.8 g (42.7% on the 
basis of p-dibromobenzene); mp 44 ~ (from absolute alcohol) (according to the data of [5] mp 44-45~ 2) di- 
cyelohexyl ether of hydroquinone; bp 180-185 ~ (1 ram); mp 68-69 ~ (from absolute alcohol); yield 6.3 g (11.5% 
on the basis of p-dibromobenzene). 

Di___cyclohexyl Ether of Hydroquinone. To sodium cyclohexanolate from 1.7 g Na in 50 ml eyclohexa~ol 
we added 17.8 g of the eyclohexyl ether of 4-bromophenol and 0.5 g copper powder. The mixture was heated 
to 190 ~ for 30 h, distilling off the excess cyelohexanol. After cooling, treatment with water and with ether, 
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the res idue  was redis t i l led .  We isolated 8.06 g (42%) of the dicyelohexyl ether  of hydroquinone with bp 184- 
194 ~ (4 ram), mp 68-69 ~ (from absolute  alcohol).  Found: C 78.85; H 9.45%. ClaH2~O 2. Calculated: C 78.78; 
H 9.55%. 

Cyclohexyl Ether of 3-Bromophenol. A mixture of sodium cyclohexanolate (from 5.75 g Na and 150 
ml eyelohexanol) with 43.4 g 1,3-dibromobenzene was heated at 190 ~ for 3 h, distilling off the excess cyclo- 
hexanol. After treatment with water and ether, the following products were isolated: i) eyclohexyl ether of 
3-bromophenol, yield 10.2 g (20% on the basis of m-dibromobenzene); bp 125-126 ~ (2 ram); nD 2~ 1.5565; d42~ 
1.3218. [Found: C 56.45; H 6.19; Br 30.76%. C12H~sBrO. Calculated: C 56.49; H 5.93; Br 31.32%]; 2) di- 
eyclohexyl ether of resoreinoh yield 18.5%; bp 175-176 ~ (i ram); mp 36-37 ~ Found: C 78.94; H 9.87%. 

C18H2602. Calculated: C 78.78. H 9.55%. 

The dicyclohexyl e ther  of resore ino l  was obtained in a 59-60% yield f r o m  the cyelohexyl ether  of 
3-bromophenol  formed,  in the reac t ion  with sodium eyelohexanolate .  

CONCLUSIONS 

i. 1,4-Dicyclohexyloxy- and 1,3-dicyclohexyloxybenzene and the cyclohexyl ether of 3-bromophenol 
were synthesized. 

2. In the reaction of potassium phenolate with bromocyclohexane at 190 ~ o-cyelohexylphenol is ob- 
tained instead of the expected cyclohexylphenyl ether. 
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