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In the present  paper  we obtained and charac te r ized  some dicyano ethers  of bisphenols of variable 
s t ruc ture  (Table 1), which were synthesized by the react ion of bisphenols with cyanogen chloride in the 
presence  of t r ie thylamine (see "Experimentai"  section). These compounds, the C -= N groups of which 
readi ly enter  into the t r icycl iza t ion reaction, are  highly promis ing  monomers  for the synthesis of poly- 
m e r s  - the polyary lcyanura tes  (PAC). 

As the s tar t ing mater ia is  for the synthesis  of the dicyano ethers  we took bisphenols that contained 
various substituents attached to the central  carbon atom: ranging from two protons to the cyclic aathrone 
grouping. 

As the result  of the induction effect of the substituents attached to the central  carbon atom, or of the 
conjugation effect, the react ivi ty of the hydroxyl groups of bisphenols [1], and apparently also of the O - 
C -= N groups of the dicyano ethers ,  will depend on the s t ruc ture  of these compounds, which makes it pos-  
sible to vary  within wide l imits both the synthesis conditions and the proper t ies  of the PAC prepared  from 
them. 

F r o m  the data given in Table 1 it can be seen that all of the dicyano ethers  synthesized by us have 
nar row melting point ranges,  and the calculated and found values of the elemental  composition are  in good 
agreement ,  which test if ies to the purity of the obtained compounds. 

Identification of the dicyano ethers  of the bisphenols employing IR spectra disclosed the presence  of 
s t rong absorption bands in the 1160-1235 cm -1 region, which are  charac te r i s t i c  for the stretching vibra-  
tions of the C - O - C  bond, and in the 2240-2285 cm - i  region, which belong to the s tretching vibrations of 
the C -= N group of a romat ic  cyano ethers  [2]. In this connection, in contrast  to nitri les,  the presence  in 
this region of two or  three absorption bands is charac te r i s t i c  for the C - N group of the dicyano ethers  of 
bisphenols. 

In addition, in the IR spectra  of the dicyano ethers  is completely absent a very  s t rong absorption 
band at 3200-3500 cm -1, which belongs to the s tretching vibrations of the OH group of bisphenols, which 
cor robora tes  the quantitative convers ion of the OH groups to O -  C =- N groups during reaction. 

As the result  of a p re l iminary  study of the polycyclo t r imer iza t ion  of the synthesized dicyano ethers  
of bisphenols we obtained some tough c lea r  polymers  with an initial deformation tempera ture  > 400~ and 
an initial decomposit ion tempera ture  of ~400 ~ when based on dynamic the rmograv ime t r i c  analysis  data. 

The east  PAC also possess  good physicomechanical  indices, rhus ,  the polymer  from 2,2-his(4- 
cyanatophenyl)hexafluoropropane has a specific impact v iscos i ty  of 20 kg. c m / c m  2, a c ros s -b reak ing  
strength of 1200 kg / cm 2, and a Brinell hardness  of 1600 kg /cm 2. 

The PAC represent  promis ing polymers  for the fabrication of various mater ia ls  with a high heat re -  
s is tance.  

E X P E R I M E N T A L  

To a solution of 340.4 g of 9,9-bis(4-hydroxyphenyl)fluorene in 1000 ml of acetone, cooled to -10 ~ 
was added 129 g of liquid cyanogen chloride. 
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TABLE i. 

No. 

t 

2 

3 

4 

5 

6 

7 

8 

9 

10 

il 

Proper t ies  of Dicyano Ethers  of Bisphenols 

Dicyano ethers Mp, ~ 

t07,5--308 

8i--82 

87,5--88,5 

72,5--73 

87--88 

t90,5--19i,5 

134--135 

t62,5--t63 

169--170 

115--116 

78--79,5 

NCOCsH4--CH2--CsHaOCN 

NCOCsH4--C(CH@~--CsH4OCN 

NCOC~Ha--C(CFs)..--CsHaOCN 

NCOCstt4--C(H)(CGHa)--CsH4OCN 

NCOCsH4--C(CHs)(CsHs)--CsH4OCN 

NCOC~H~--C(CsHs)2--CsH4OCN 

3,3 -Bis (4-cyanatophenyl) phthalide 

9,9-Bis (4-cyanatophenyl) fiuorene 

9,9-Bis(4-cyanatophenyl)-10-anthrone 

p--NCOCsH4OCN 

m--NCOCsHaOCN 

Found,% 

C H 

7t,43 4,t4 tt,05 
71,30 4,1t tt,20 
73,57 5,06 9,88 
73,68 5,02 9,89 
52,82 2,15 7,35 
52,94 2,t5 7,50 
77,09 4,37 8,53 
77,04 4,08 8,76 
77,7t 4,72 8,18 
77,82 4,57 8,38 
80,73 4,5i 6,92 
80,51 4,73 7,07 
72,02 3,59 7,60 
71,8t 3,43 7,40 
81,06 4,05 7,08 
81,00 4,05 7,09 
78,21 3,90 6,24 
78,63 3,89 6,06 
60,t5 2,74 t7,30 
60,24 2,65 17,t3 
59,86 2,30 t7,6t 
59,7t 2,21 17,67 

IEmp~ical 
N I formula 

C15HloN20~ 

CtTH14NaO~ 

C17HsFsN~O~ 

C21H~N20~ 

C~HleN~O~ 

C~THlsN~O~ 

C~THI6N~02 

C2sH16N~O3 

CsH~Nz02 

CsH~N~O~ 

Calculated. % 

71,99 

73,37 

52,86 

77,28 

77,64 

80,59 

7t,73 

80,98 

78,50 

60,0t 

60,03 

4,02 

5,07 

2,08 

4,32 

4,73 

4,47 

3,29 

4,03 

3,76 

2,52 

2,52 

t1,19 

!0,06 �9 

7,25 

8,58 

8,23 

6,96 

7,60 

7,00 

6,54 

t7,49 

t7,49 

With cooling (0-3 ~ and good s t i r r ing,  to the react ion mixture was added 206 g of t r iethylamine in 
drops.  A precipi ta te  of t r ie thylamine hydrochloride was formed. The react ion mixture was s t i r red  for 
another 10-15 min, and the flask contents were poured into 5 l i ters  of ice water.  The obtained 9,9-bis(4- 
cyanatopheuyl)fluorene was filtered, washed with ice water  until neutral,  and dried in vacuo at 20 ~ Yield 
380 g (95% of theory); mp 158 ~ 

The dicyano ethers  of the other  bisphenols were synthesized in a s imi la r  manner.  

The obtained products were purified by recrys ta l l iza t iou  from such solvents as petroleum ether,  
heptane, octane, and also mixtures  of toluene with these solvents. The melting points of the twice re-  
c rys ta l l ized  dicyano ethers  are given in Table 1. 

C O N C L U S I O N S  

Some dicyano ethers  of bisphenols of variable s t ructure  were synthesized and their  proper t ies  were 
studied. It was shown that the dicyano ethers  can be used as monomers  for the preparat ion of hea t - r e -  
sistant  polymers ,  namely polyarylcyanurates .  
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