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Methods a re  known for the p repara t ion  of such a romat ic  bifunctional f luorene der iva t ives  as 9 ,9-bis-  
(4-hydroxyphenyl)f luorene [1] and 9 ,9-bis- (4-aminophenyl) f luorene [2]. The synthesis  of 9,9-diphenyl-  
f luorene is also desc r ibed  [3-5]. 

The p re sen t  paper  is devoted to the synthesis  of 9 ,9-di tolylf luorene (I), 9 ,9-b is - (4-carboxyphenyl ) -  
f luorene (II), and its acid chlor ide  (HI), dimethyl  e s t e r  (IV), and dihydrazide  (V) by the following scheme  
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To synthes ize  (I) we used the ac id-ca ta lyzed  condensation of ketones with a romat ic  compounds. As 
the ca ta lys t  we used HC1, A1C13 or  polyphosphoric  acid (PPA). Only when the condensation was run in 
PPA medium were  we able to obtain (I) in ~30% yield.  To oxidize (I) we used a sul fur ic  acid solution of 
po tass ium d ichromate  at 270-280~ [6], in which connection (II) was obtained in good yield.  

The 9 ,9-b is - (4-carboxyphenyl ) f luorene  der iva t ives  were  synthes ized in the same manner  as the co r -  
responding known a romat ic  dicarboxyl ic  acid der iva t ives .  Acid chlor ide (HI) was obtained by ref luxing 
(II) with SOC12. The dimethyl  e s t e r  (IV) was obtained by t h e  es te r i f ica t ion  of (II) with methanol in the 
p r e se nc e  of conc. H2SO 4. Dihydrazide (V) was synthes ized f rom the dimethyl  e s t e r  (IV) by refluxing with 
hydraz ine  hydra te  in m e t h a n o l .  
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E X P E R I M E N T A L  M E T H O D  

9,9-Di to ly l f luorene .  A m i x t u r e  of 36.0 g (0.2 mole) of f luorene,  64.0 ml  (0.6 mole) of absolute  
toluene,  and 700 g of PPA was hea ted  at 140 ~ (in the bath) for 5 h, cooled to 80 ~ and poured  into 4 l i t e r s  
of  ice wa te r .  The PPA was neu t ra l i zed  by adding NaHCO a. The obtained p rec ip i t a t e  was f i l tered,  washed 
on the f i l t e r  with wate r ,  then with 700 mt  of ethanol,  and dr ied in the a i r  at  60 ~ Then the product  was ex-  
t r a c t e d  with 300 ml  of g lac ia l  CHaCOOH and dr ied  at 80 ~ The yield a f t e r  ex t rac t ion  was 19.6 g (28%), mp 
164-165 ~ (from ethanol).  Found: C 93.58; H 6.35%. C27H22. Calculated:  C 93.60; H 6.40%. 

9 ,9 -Bi s - (4 -ca rboxypheny l ) f luo rene  (II). Into a rocking 0 .5- l i te r  autoclave  w e r e  charged  12 g of 9,9- 
b i s -4 - ( to ly l ) f luo rene ,  21 g of K2Cr207, 2 ml of H2SO 4 (94%), and 180 ml  of wa te r .  The oxidation was run 
at  270-280 ~ for  5 h. The  reac t ion  m a s s  was dumped,  and the aqueous solution of the K sa l t  of the acid was 
f i l t e r ed  f r o m  the Cr20 a and acidif ied with HC1 solution.  The  obtained p rec ip i t a t e  was f i l t e red  and washed 
with wa te r  until  neu t r a l .  The  obtained acid was dr ied  a t  120 ~ The yield of (It) was  9.8 g (69%), mp 345- 
347 ~ ( f rom ethanol); acid n u m b e r  = 196 mg of NaOH/g of acid (theory 197). Found: C 79.38; H 4.70%. 
C27H1804. Calculated:  C 79.79; H 4.46%. 

Acid Chlor ide  of 9 ,9 -Bi s - (4 -ca rboxypheny l ) f luo rene  /III). A m i x t u r e  of 4.0 g of 9 , 9 - b i s - ( 4 - c a r b o x y -  
pi lenyl)f luorene and 7.0 ml  of SOC12 was ref luxed until  al l  of the d icarboxyl ic  acid had d isso lved  (~10 h). 
Then the excess  SOCI 2 was dis t i l led off and the acid chlor ide  was r e c r y s t a l l i z e d  f r o m  dichloroethane.  The 
yield of (III) was 3.6 g (82%), mp 155-157~ - Found: C 73.15; H 3.62; C1 15.83%. C27H16C1202. Calcu-  
la ted :  C 73.16; H 3.64; C1 15.99%. 

Dimethyl  E s t e r  of 9 ,9 -Bis -{4-ea rboxyphenyl ) f luorene  (IV). A mix tu re  of 3.0 g of 9 , 9 - b i s - ( 4 - c a r b o x y -  
phenyl)f luorene,  10 ml  of absolu te  methanol ,  and 0.1 ml  of conc. H2SO 4 was ref luxed for  10 h. The p r e -  
c ip i ta te  obtained on cooling was f i l t e red ,  washed  with chil led water ,  and dr ied  at ~80 ~ Yield 3.0 g (94%), 
mp 178-180 ~ Found: C 80.10; H 5.07%. C29H2204. Calculated:  C 80.17; H 5.10%. 

Dihydraz ide  of 9 ,9 -B i s - (4 -ca rboxyphenyDf luo rene  (V!. A mix tu r e  of 3.6 g of the methyl  e s t e r  of 
9 ,9 -b i s -{4-ca rboxyphenyl ) f luorene ,  25 mI  of methanol ,  and 10 ml  of hydraz ine  hydra te  was ref luxed for  
20 h. The p rec ip i t a t e  obtained on cooling was f i l te red,  washed with water ,  and r e c r y s t a l l i z e d  f r o m  400 
ml  of aqueous ethanol.  The  yield of d ihydraz ide  (V) was 3.2 g (89%), mp 295-296 ~ Found: C 74.48; H 
5.20; N 12.91%. C27H22N402. Calculated:  C 74.64; H 5.20; N12.89%. 

CONCLUSIONS 

9,9-Di to ly l f luorene  was syn thes ized  by the condensat ion of f luorenone with toluene in polyphosphor ic  
acid med ium,  the oxidation of which gave  9 ,9 -b i s - (4 -ca rboxyphenyl ) f luorene .  The acid chlor ide ,  dimethyl  
e s t e r ,  and d ihydraz ide  of 9 ,9 -b i s - (4 -ca rboxypheny l ) f luo rene  were  syn thes ized .  
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