
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. 



UCRL-1719 
Unclassified-Chemistry Distribution 

Uf\fCLASSHf!fD 
UNIVERSITY OF CALIFORNIA 

Radiation Laboratory 

Contract Noo W-7405-eng-48 

PREPARA'fiON OF RADIOAC'l'IVE IODO'l'RIPHENYLETHYLENE 

Do Co Morrison 

March, 1952 

Berkeley, California 

\ 



·-r 

-2- UCRL-1719 

PREPARATION OF RADIOACTIVE IODOTHRIPH.ii:NYlliTHYIENE (l). 

(l)o The work described in this paper was sponsored by the Atomic Energy 

Commission" It was supported in part by a grant from the Henry, Laura and 

Irene B. DGrnham Fund of the American Cancer Society and the Christine Breon 

Fund. 

By D. C. Morrison 

Crocker Laboratory, University of California, 
Berkeley, California 

It was desired to prepare the iodine analogue of the biologically active 

bromotriphenylethylene, containing radioiodine as tracer, for work on synthetic 

estrogens, This radioactive iodotriphenylethylene was used for uptake studies 

in human and animal tumors. The iodotriphenylethylene was prepared by a 

modification of the method of Koelsch (2). The method was adapted 

(2) o · Koelsch 9 J. Am. Chern, Soc. 54 ZJ45 (1932). 

to a smaller scale with some variations and radioiodin~ (I1 3l) was employed. 

An attempt to obtain the compound by iodination of triphenylethylene using 

iodine chloride in glacial acetic acid failed, 

EXPERil£NTAL 

Experimental work was aone behind lead and Lucite shields in a hood 

Prenaration of radioiodine.- (This method was suggested by Dr. Earl 

Hoerger), The sodium iodide carrier (0. 3 g.) was dissolved in water in a 
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separatory funnel and the desired amount of r13l (as sodium iodide 9 Oak Ridge 

isotope) activity added. An equal volume of benzene was added and then 0.4 g. 

of sodium nitrite in concentrated aqueous solution. The mixture was treated 

dropwise with shaking with 6N nitric acid until an excess was present. The 

contents were agitated vigorously behind a lead shield. If the aqueous phase 

(after separation of layers) was still colored by an additional drop of acid 9 

more of the latter was added until the aqueous layer remained colorless. After 

standing twenty minutes 9 the layers were separated carefully and the organic 

layer washed once by extraction with wa.ter. The ben~ene solution of radioiodine 

could then be added to the Grignard reagent 9 with or without previous drying 

over sodium sulfate. 

The radioiodine was also generated in some runs by the reaction of active 

iodide with potassium iodate and dilute sulfuric acid 9 but the above method 

was preferable. Any excess of either iodide or iodate seemed to cause reten-

tion of activity in the aqueous layer, This was probably caused 9 in the case 

of excess iodate 9 by an exchange reaction. 

Preparation of Iodotriphenylethylene.= One gram of magnesium was reacted 

in a nitrogen atmosphere with 0.3 ml. of ethyl bromide in 25 ml. of ether. 

After the reaction was well under way9 one gram of bromotriphenylethylene 

(MP 114) vms added in a few portions during 10=15 minutes. No iodine was used 

as a primer as Koelsch recommends (2). · This mixture was refluxed for 2.5 hours. 

After cooling 9 the gray solution (yellow if air has been admitted) was treated 

with rl31 solution. Solid inactive iodine was then added until its color was 

permanent. It was thought best to use an insufficient amount of carrier iodine 

for the reaction 9 and then to destroy the remaining Grignard reagent with in= 

active iodine in order to utilize as much activity as possible. The mixture 
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was now hydrolyzed by a mixture of ice and 1N hydrochloric acid. 

The ether-benzene layer was washed with bisulfite solution and 1vith water 

and was then evaporated. The residue in ether-petroleum ether solution was de-

colorized w,tth Nuchar and the solvents removed. The crystalline residue was 

extracted with four small portions of cold petroleum ether by grinding under this 

solvent. This removes a small amount of oil. The iodo compound could be used 

as such or recrystallized from boilingpetr)leum ether or from alcohol. One re-

crystallization from the former gave a product with MP 125.5-127. Koelsch gives 

126-127. A similar run using inactive iodine gave a product yield of 68.8% 

based on the bromo compound. A specific activity of 23 ~c/mg. was obtained. 
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