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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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GRIGNARD PREPARATION OF FLUORENE-2~CARBOXYLIC ACID (1) 

D. Co Morrison 

Crocker Laboratory, University of California 
Division of Radiology, University of California Medical School 

Berkeley and ,San Francisco, California 

October 17, 1951 

In connection with work on incorporation of isotopic elements into the 

fluorene molecule, the preparation of a Grignard reagent from 2-bromofluorene 

was studied. Under certain conditions this was found to be moderately successful 

and carbonation of the resulting reagent furnished the 2-carboxylic acid. 

Miller and Bachman (2) failed to detect appreciable amounts of this Grignard but 

these authors did not examine the possibility of entrainment for the preparation. 

The use of ethyl bromide as entrainer enables the aryl bromide to undergo some 

reaction with the magnesium. 

The reaction was carried out at ether reflux temperature and under these 

conditions very little, if any, interaction with the 9-position (methylene group) 

took place. The identity of the acid was confirmed by permanganate oxidation of 

a portion to fluorenone-2-carboxylic acid. 

Some evidence was obtained that the Grignard could be coupled by cupric 

chloride to a bifluoryl. From this reaction~ a very sparingly soluble pale yellowish 

substance melting about 300 was isolated which, however, was difficult to burn and 

gave carbon value 1.8% too low. 

(1) The work described in this paper was sponsored by the Atomic Energy Commission 
under Contract W-7405-eng~48. It was supported in part by a grant from the 
Henry, l:.aura, and Irene B. Dernham Fund of the American Cancer Society and the 
Christine Breon Fund. 

(2) Miller and Bachman, J. Am. Chem. Soc., 57 766 (19.35)0 
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EXPERIMENTAL 

The 2-bromofluorene was obtained by the method of Thurston and Shriner (3). 

The preparation was studied in two ways1 varying the time of reaction and the amount 

of ethyl bromide employed. 

A mixture of 0.5 g. of 2-bromofluorene with 005 rol. of ethyl bromide in 

50 ml. of ether was reacted with excess magnesium (about 5 g.) until quiet. A 

solution of 405 g. of- 2-bromofluorene and 105 ml. of ethyl bromide in 100 ml. of 

ether was then added slowly during one-half hour. Twenty ml. of benzene was also 

added during this timeo The resulting orange-brown solution was refluxed overnight 

(16,,5 hours) and then carbonated while still warm with an excess of dry ice. The 

mixture was hydrolyzed witp. dilute hydrochloric acid and the organic layer removed 

and washed with water. It was extracted with 3 portions of dilute sodium carbonate 

solution and the extracts combined and acidifiedo This caused precipitation of 

the acid as a cream colo~ed powdero After filtering, washing, and drying it weighed 

750 mg. (1705%). It was recrystallized from acetone-water and from ether, mop. 260-

2670 Co with some sublimation and darkeningo 

In another run, 5 g. of 2-bromofluorene with excess magnesium in 100 ml. 

of ether were treated dropwise during 1 hour with 20 ml. of ethyl bromiae dissolved 

-in 100 ml. of ether. The solution was refluxed one-half hour and then carbonated and 

.processed as before. The yield of acid was 900 mg. or 21%0 From the filtrate from 

the acid precipitation, on standing overnight, 50 mg. of a white acid m.po 216-2210 Co 

were formed. This was not identified but did not decompose on boiling its alkaline 

solution or on melting. 

~h~ large excess of ethyl bromide was employed in an effort to secure 

greater utilization of the bromofltiorene. Some of the latter may be recovered from 

(3) Thurston and Shriner, J. Am. Chem. Soc., 2I 2163 (1935). 
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, the neutral reaction products. 

A portion of the acid was oxidized in aqueous alkaline solution by an 

excess of permanganate by heating several hours on the steam bath. The permanganate 

was destroyed by oxalic acid, and the solution filtered from Mn020 Acidification 

. furnished the fluorenone-2-carboxylic acid which was recrystallized from ether. 

It had mop. about 3300 Co with much SUblimation and some decomposition. 

Acknowledgment: The author is indebted to Drs. J. Go Hamilton, K. G. Scott, 

Eo Hoerger, and Wo D. Kumler for advice received during the work. 




