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Condensation Products of Lipoids and Ch'emo Immunity. 
I. Synthesis of Azo Derivatives of Cholesterol Awl Esters. 

A. 0. TISCHER AND E. GEBAUER-FULNEGG. (Introduced by C. J. Farmer.) 

From the Departments of Biochemistry and Research Bacteriology, Northwes- 
tern University Yedical School. 

I t  has been proposed by Forssman,' Meyer,2 Wernicke and Sor- 
delli,3 T a n i g ~ c h i , ~  Land~teiner,~ and Landsteiner and Simms6 that 
some heterogenetic antigens may be composed of 2 chemically dif- 
ferent substances, one being represented by a lipoidal substance con- 
taining the specific group but possessing no antigenic properties. 
The other component is of the nature of a protein. Since Land- 
steiner and Simms' reported investigations only with simple mix- 
tures of these 2 systems, and Klopstock and Selter7 those with mix- 
tures of lecithin and diazotised atoxyl, it was of interest to study 
the possibility of chemically combining lipoidal substances with 
proteins and their degradation products to obtain a product of a 
definite entity which then could be used for immunological experi- 
ments. From a different aspect combination of lipoidal substances 
with proteins or their degradation products is interesting because 
of the colloidal nature of such condensations in an aqueous system. 
Such a physical state of the antigen is claimed to be important in 
immunity reactions. 

The present report deals with experiments in which we prepared 
condensation products of cholesterol derivatives with certain amines, 
amino acids, and peptides. There are also indications of successful 
condensations with proteins. 

Cholesterol, especially purified over the dibromide, was esterified 
with 4-nitrobenzoylchloride. The ester obtained was reduced with 
a Pt-catalyst as described by Shriner and KO' to form the corre- 
sponding cholesteryl-4-aminobenzoate. For condensation with the 
above mentioned substances (amines, amino acids, peptides, etc.), 
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diazotisation of the amino benzoyl ester was studied. A number of 
difficulties were encountered. It was found, for example, that while 
the hydrochloride of the cholesteryl-4-aminobenzoate can also be 
prepared by carefully grinding it with an excess of conc. HCl, the 
resulting salt is not soluble in water.* The action of alkali nitrite 
therefore proved not to be effective, resulting in an incomplete diazo- 
tisation. 

Finally, diazotisation with amylnitrite in chloroform, ether, butyl 
alcohol, etc., was investigated and chloroform found best suitable 
for this purpose. This procedure necessitated a condensation in the 
2 layer system, chlorof orm-water (containing an alkali, preferably 
sodium carbonate). Good stirring or shaking is important during 
the reaction. The following combinations were studied : diazotised 
cholesteryl-4-aminobenzoate with histidine, carnosine, and hista- 
mine. The reaction products are soluble in chloroform, the color 
red to orange-red. Under analogous conditions tyrosine and tyra- 
mine gave a yellow condensation product. Experiments with egg 
white, edestine, and serum are in progress. Because of the relative 
ease with which diazotised cholesteryl aminodbenzoate was found 
to condense with beta-naphthol this reaction was used in determin- 
ing the best conditions for diazotisation. The resulting dye can 
be obtained in crystalline form when butyl alcohol is used as a sol- 
vent. 

In analogy with experiments by Golodetz,' who prepared choles- 
teryl salicylate, the 3-nitro-salicylate was synthesized and reduced 
with a Pt-catalyst to the corresponding 3-amino-derivative. Diffi- 
culties were encountered in diazotising this substance, possibly due to 
the vicinal position of the substituents in the aryl radical. 

This study is continued with the intention of extending it to other 
lipoidal substances. 
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