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Working with Hazardous Chemicals 
 

The procedures in Organic Syntheses are intended for use only by persons with proper 
training in experimental organic chemistry.  All hazardous materials should be handled 
using the standard procedures for work with chemicals described in references such as 
"Prudent Practices in the Laboratory" (The National Academies Press, Washington, D.C., 
2011; the full text can be accessed free of charge at 
http://www.nap.edu/catalog.php?record_id=12654).  All chemical waste should be 
disposed of in accordance with local regulations.  For general guidelines for the 
management of chemical waste, see Chapter 8 of Prudent Practices.  

In some articles in Organic Syntheses, chemical-specific hazards are highlighted in red 
“Caution Notes” within a procedure.  It is important to recognize that the absence of a 
caution note does not imply that no significant hazards are associated with the chemicals 
involved in that procedure.  Prior to performing a reaction, a thorough risk assessment 
should be carried out that includes a review of the potential hazards associated with each 
chemical and experimental operation on the scale that is planned for the procedure.  
Guidelines for carrying out a risk assessment and for analyzing the hazards associated 
with chemicals can be found in Chapter 4 of Prudent Practices. 

The procedures described in Organic Syntheses are provided as published and are 
conducted at one's own risk.  Organic Syntheses, Inc., its Editors, and its Board of 
Directors do not warrant or guarantee the safety of individuals using these procedures and 
hereby disclaim any liability for any injuries or damages claimed to have resulted from or 
related in any way to the procedures herein. 

 

These paragraphs were added in September 2014.  The statements above do not supersede any specific 
hazard caution notes and safety instructions included in the procedure. 
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FLUORENONE-2-CARBOXYLIC ACID 
[2-Fluorenecarboxylic acid, 9-oxo-] 
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Checked by R. L. Shriner and Arne Langsjoen. 

1. Procedure 
A 5-l. three-necked round-bottomed flask (Note 1) equipped with a mercury-sealed stirrer, a reflux 

condenser, and a dropping funnel is set up on a steam bath. In the flask are placed 50 g. (0.24 mole) of 
2-acetylfluorene (p. 23) (Note 2) and 650 ml. of glacial acetic acid. After the ketone has been brought 
into solution by heating and stirring, 450 g. (1.5 moles) of sodium dichromate dihydrate, previously 
ground to a coarse powder, is added carefully in small portions (about 10 g. each) (Note 3). Heating and 
stirring are continued throughout the addition, which requires about 45 minutes. The reaction flask is 
then removed from the steam bath, and the solution is brought to gentle reflux over a flame. During a 
period of 1.5 hours, 200 ml. of acetic anhydride is added through the dropping funnel. The mixture is 
refluxed and stirred during this addition and for 8 hours longer (Note 4). 

The hot mixture is stirred into 9 l. of hot water in a 5-gal. crock. The suspension is agitated for 15 
minutes and is then filtered on a 24-cm. Büchner funnel. The filter cake is washed with four 400-ml. 
portions of 2% sulfuric acid. The wet filter cake is transferred to a 2-l. beaker containing 700 ml. of a 
5% solution of potassium hydroxide (Note 5). The mixture is stirred and heated to about 80°, and the 
hot solution is filtered. The alkali-insoluble material (Note 6) is washed with 50 ml. of hot 5% 
potassium hydroxide solution, and the combined alkaline filtrates are placed in a beaker, stirred with 5 
g. of decolorizing carbon for 20 minutes, and again filtered. The solution of the potassium salt is heated 
with vigorous mechanical stirring to 70°, and 200 ml. of 18% hydrochloric acid is added dropwise, the 
heating being continued so that the temperature rises to about 85°. The fluorenone-2-carboxylic acid 
separates as a thick yellow mass. It is allowed to digest for 10 minutes with stirring, and the hot mixture 
is filtered on a 24-cm. Büchner funnel. The acid is washed free of potassium chloride by five or six 200-
ml. portions of hot water. The product is pressed as dry as possible and then dried for 3 hours in an oven 
at 150°. It is a bright canary-yellow, weighs 36–40 g. (67–74%), and melts on an aluminum block at 
339–341° (uncor.) with partial sublimation (Note 7). 

2. Notes 

1. A relatively large flask is used so that the sodium dichromate may be added without the escape of 
much acetic acid vapor. 
2. 2-Acetylfluorene melting at 124–126° has been found to give as good results as the pure compound 
of melting point 128–129°. The submitters report that the over-all yield from fluorene to fluorenone-2-
carboxylic acid can be improved by the use of the crude product of the acylation (m.p. 113–117°) 
without purification (p. 23). 
3. The acetic acid solution of 2-acetylfluorene is conveniently and safely heated to the maximum 
temperature attainable on the steam bath, and then small portions of sodium dichromate are added as the 
speed of the reaction permits. To prevent a violent reaction, not more than 10 g. of dichromate is added 
until the oxidation has begun (as indicated by the appearance of a green color). 
4. Small yellow crystals usually appear after the mixture has refluxed for about 7 hours; their quantity 
does not increase much during the remaining heating period. 
5. Sodium hydroxide should not be substituted here because of the lower solubility of the sodium salt.
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6. The alkali-insoluble material (3–9 g.) can be washed with water, dried, and recrystallized from 95% 
ethanol to yield from 1 to 5 g. of pure 2-acetylfluorenone melting at 154–155°. Alternatively, it can be 
added to the next lot of 2-acetylfluorene if another oxidation is to be carried out. 
7. This melting point corresponds to that given in the literature.1,2 The submitters report that the product 
can be recrystallized from acetic anhydride or Cellosolve. 

3. Discussion 

The method described is a modification of the method of Dziewonski and Schnayder1 and is 
described in a patent by the submitters.2 Fluorenone-2-carboxylic acid has also been obtained by the 
oxidation of 2-fluorenealdehyde3 and by the reaction of 2-acetylfluorene with potassium hypochlorite.4 

This preparation is referenced from: 

Org. Syn. Coll. Vol. 3, 23  
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Appendix 
Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

ethanol (64-17-5) 

sulfuric acid (7664-93-9) 

hydrochloric acid (7647-01-0) 

acetic acid (64-19-7) 

acetic anhydride (108-24-7) 

sodium hydroxide (1310-73-2) 

decolorizing carbon (7782-42-5) 

potassium hydroxide (1310-58-3) 

cellosolve (107-21-1) 

sodium dichromate (7789-12-0) 

potassium hypochlorite 

potassium chloride (7447-40-7)



fluorene (86-73-7) 

sodium dichromate dihydrate (10588-01-9) 

2-Acetylfluorene (781-73-7) 

Fluorenone-2-carboxylic acid,  
2-Fluorenecarboxylic acid, 9-oxo- (784-50-9) 

2-acetylfluorenone (42136-05-0) 

2-fluorenealdehyde (30084-90-3) 
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