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IJÎTRODUCTIOU 



Numerous theories have been proposed for the 

mechanism of the action of anesthetics» only a few 

of which will he mentioned briefly here. 

The "distribution coefficient theory" wa3 pro¬ 

posed by Overton and Ileyer independently in 1899. 

This theory states that the efficiency of a narcotic 

is dependent on its distribution coefficient between 

water and lipoids and its effect will be greatest on 

the tissue having the highest lipoid content» namely 

the nerve cells. 

Traube in 1913-15 substituted the lowering of 

surface tension for the "distribution coefficient". 

Claude Bernard in 18G9 proposed the theory of 

semi-coagulation or reversible coagulation of the 

protein constituents of the cell» especially the 

nerve cell as the cause of narcosis. 

Bancroft and Richter (J. Phy. Chem. 35, 215 

(1931) expanded Bernard’s theory to account for the 

stimulation preceding narcosis. This stimulation 

was attributed to the sensitization of the cells by 

small amounts of narcotics. 

It may be observed that the fat solubility and 

distribution coefficient play an important role in 

narcosis. The transportation of the narcotic by 
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the hlood stream to the nervous system is largely 

dependent on its water solubility; its absorption 

by the nervous system on its fat solubility because 

of the abundance of lipoids in the nervous tissue* 

The gray matter contains 8*5,5 lipoid of which 0*7,5 

is cholesterol and the white matter 16,5 lipoid of 

which 5,5 is cholesterol* 

The purpose of this problem was therefore to 

obtain a narcotic with a high fat solubility* Such 

a compound as ethyl choiesteryl barbituric acid would 

be very soluble in the lipoids and therefore strongly 

absorbed by the nerve cell while the cholesteryl 

group itself should give rise to no undesirable 

physiological reactions, 

A. large number of barbituric acids have been 

made with substitutions in the various positions 

around the ring. 

The usual convention of numbering the positions 

of the barbituric acid ring will be followed. 

(4) 0=C— 

(5) H-C-H 

(6) 0-C— 

(3) 

C=0 (2) 

—h-H (1) 

The substitutions in the (1) and (3) positions 

are made by using H-substituted ureas in place of 
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urea and the substitutions in the (5) position by 

using mono- or di-substituted malonic esters. These 

(5) substituted groups my be alkyl, acyl, aryl, 

alicyclic, heterocyclic, halogen and a large number 

of others. The (2) position is substituted by using 

thio-urea, guanidine, etc. in place of urea. Substi¬ 

tutions in the (4) position are unimportant and 

special methods must be used to synthesize them. Ho 

substitutions in the (5) position are reported in the 

literature. 

It has been found by physiological experiments 

that only the 5,5 disubstituted compounds with a 

carbon to carbon linkage in this position can be 

used as narcotics and we will limit our discussion 

to these. By far the greatest number of these deriv¬ 

atives are the dialkyl ones where the two alkyl groups 

my be either the same or different. A number of 

phenyl alkyl and benzyl alkyl derivatives are known 

but only a few heterocyclic compounds, no di-» poly-, 

or alicyclic derivatives. Only one mono-substituted 

alicyclic derivative is reported in the literature. 

Cholesterol, itself, is tetra-alicyclic with one 

double bond and from this view-point alone should 

produce a very interesting compound. 
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The method most commonly used for the synthesis 

of "barbituric acid3 is that of Fisher and Dilthey 

(Ann, 535» 334), This method consists in heating 

the substituted malonic esters with urea in the pre¬ 

sence of sodium ethylate, Conrad (Ann* 204» 138) 

developed the general method of preparing the sub¬ 

stituted malonic esters by the addition of organio 

halides to the sodium enolate of malonic ester in 

absolute alcohol» used by Fisher and Dilthey, 

Luminal (phenyl ethyl barbituric acid) and all 

other phenyl barbituric acids cannot be synthesized 

by Conrad’s method a3 the phenyl halide is extremely 

unreactive. Phenyl ethyl malonic ester may be pre¬ 

pared by allowing bromine to act on phenyl acetic 

acid to obtain phenyl bromo acetic acid» which when 

treated with potassium cyanide and hydrolyzed gives 

phenyl malonic acid which is converted into the ester 

by treatment with ethyl alcohol. This phenyl malonic 

ester may then be substituted with alkyl groups by 

Conrad’s method and converted into barbituric acid 

by Fisher’s and Dilthey’s method. 

In the preparation of cholesteryl barbituric 

acids Conrad’s and Fisher’s and Dilthey’ç methods 

were used with variations due to the difficulties 

encountered in carrying out the reactions. 
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High molecular weight compounds are in general 

unreactive when the number of functional groups is 

low* Therefore from the standpoint of the molecular 

weight alone, cholesteryl halides should "be inactive* 

In addition to its high molecular weight, cholesteryl 

halides are secondary ring halides* Ring halides 

are in general much less reactive than alkyl halides. 

It has been found quite difficult to introduce 

a simple secondary alkyl group into a substituted 

malonic ester on account of stearic hindrance* The 

literature records no disubstituted malonic esters, 

one group of which is alicyclic* Only one mono-sub¬ 

stituted compound was found—cyclo-hexyl malonic ester 

(Hope and Perkins; J* Amer* Chem* Soc* 95, 1352 (1909). 

In the synthesis of this compound it was found that 

67/5 of the cyclo-hexyl bromide reacted to split out 

hydrobromic acid to form the hydrocarbon cyclo-hexene* 

The rest of the bromide reacted in the normal way. 

It was found in an attempt to make cholesteryl ethers 

from the action of sodium alcoholates on cholesteryl 

chloride in a sealed tube, temperature 120-140° C. 

during 24 hours, that hydrochloric acid was split 

out to form the hydrocarbon choiesterene (C27H44)* 

Ko ether was obtained* (Diels and Blumberg; Ber* 44, 



2047 (1911); Steinkopf and Blumner (J. pr. (2) 84# 

460 (1911)• In the preparation of the esters from 

the chloride the same difficulty was involved. 

However» fair yields of ether were obtained from the 

action of sodium phenolate and cresolate on the 

halide when heated on an oil hath at 160-65°C* for 

24-30 hours. 

Enols are more like phenols in their reactions 

than acids and alcohols and it was hoped that the 

effect of the sodium enolate would he more like that 

of the phenolate than that of the sodium salt or 

alcoholate. 

Each of the three major difficulties have been 

taken up separately hut they are all to he dealt 

with in the malonic ester condensation with choies- 

teryl halides—the inertness of the ring halide, the 

splitting out of halogen acid from the halide at high 

temperature in the presence of sodium salts, and the 

resistance of substituted malonic esters to the intro¬ 

duction of a secondary halide. Considering these 

difficulties, it is natural to expect very low yields 

of the desired products. A minor difficulty that 

arose was the partial decomposition of malonic ester 

at high temperatures in the presence of sodium. 
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This difficulty was avoided to a large extent "by us¬ 

ing an excess of malonic ester* 

Cholenteryl chloride was first prepared and 

allowed to react with the sodium enolate of a malonic 

ester in the presence of absolute alcohol* In two 

of the three reactions attempted with the chloride* 

the chloride was recovered almost quantitatively* 

In the first case the mixture was heated for 36 

hours at 110°C*» in the third for 22 hours at 105°C 

and in the second for ZQ hours at 150° * In this 

latter case the chloride was not recovered* 

It was decided that the chloride was too unre¬ 

active* In view of the fact that the chloride was 

recovered almost quantitatively in our experiments, 

it was concluded that the sodium enolate did not 

have too great a tendency to split out the halogen 

acid to he used* 

In all cases it was necessary to heat the mixture 

of sodium enolate and cholesteryl bromide for 36-168 

hours depending on the temperature at which the reac¬ 

tion was carried out which ranged from 105°C to 170°C* 

TChen the reaction was over, the contents of the flask 

were treated with water and the oil taken up in ether. 

The ether layer was washed free of alkali, salt and 

decomposition products of malonic ester, all of which 



are soluble in either alkali or water* The excess 

malonic ester wa3 removed by steam distillation* 

The remaining oil was taken up in ether and this 

solution dried thoroughly* When the ether was 

evaporated off* a very viscous dark brown oil re¬ 

mained. Presumably* this was a mixture of choles- 

terene and the choiesteryl malonic ester* The 

cholesterene is a solid (melting point 80°). One 

would predict that cholesteryl malonic ester would 

also be a solid because of its high molecular weight 

but the two substances contaminated each other to 

the extent that each kept the other from crystalliz¬ 

ing. The two compounds are very much alike struc¬ 

turally and therefore one would predict that their 

solubilities in inert solvents would be very nearly 

the same, ho crystals appeared nor was separation 

effected by trying the following solvents* ethyl 

alcohol* ether* benzene* acetone and amyl alcohol 

nor was a mixture of two solvents effective. The 

solution of the oil in ether was treated with bone 

black to remove the color but no change in color 

was perceptible* As the compound could neither be 

crystallized nor distilled —the only two methods 

of purification available to the organic chemist— 

the oil was used without further purification. 



Furthermore» the cholesterene would have no effect 

whatsoever on the barbituric acid condensation hut 

it was desirable to remove the last traces of the 

unsubstituted malonic ester and this could not be 

done. 

An alternative method of preparation of the 

cholesteryl malonic esters was suggested to U3 by 

the fact that the aliphatic ethers of cholesterol 

could be obtained quite easily and in good yields 

from the reaction of the alcohols, cholesteryl 

chloride» and activated magnesium in a sealed tub®. 

The malonic ester condensation was carried out in 

identically the same manner but it was found that 

the magnesium remained unchanged at the end of 35 

hours at 170°C. The magnesium enolate of butyl 

malonic ester was next prepared by heating at 100°C 

on an oil bath for 6 hours» a mixture of magnesium 

methylate and butyl malonic ester with subsequent 

removal of the methyl alcohol* The magnesium enolate 

and cholesteryl bromide were heated for 18 hours at 

170°C* It was found that when cholesteryl butyl 

malonic ester was prepared in this fashion, the 

yield of barbituric acid obtained from the conden¬ 

sation of the ester with urea, was slightly greater 

than when the ester was made from the sodium malonic 
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ester* 

It was afterwards found that Lund, Hansen and 

Voigt (Centr. 105, 1961 (1934); Kong, dansk. Vidensk., 

mat. fysiske. Kedd. Ij2 nr. 9, 23 Seiten (1933) had 

prepared a number of substituted malonic ester by 

using the magnesium enolate. It was pointed out 

that a secondary group could not be introduced into 

a substituted malonic ester but their experiments 

were carried out under the usual conditions employed 

in a malonic ester condensation. 

The barbituric acid condensation was carried 

out in the usual manner. The cholesteryl malonic 

ester was condensed with urea in the presence of 

sodium ethylate in a sealed tube. It was found 

however, that to obtain any of the barbituric acid 

whatsoever, it was necessary to heat the mixture 

very much longer than for the simple alkyl barbi¬ 

turic acid derivatives, 168 hours were required 

at 100° and 18-27 hours at 120-135°. The slowness 

of the reaction may be attributed to stearic hin¬ 

drance caused by the large cholesteryl group. 

On treating the contents of the tube with water 

and ether and separating the two layers, no barbituric 

acid was obtained from the water layer in any case, 

only a small amount was obtained by extracting the 
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ether layer with 5-10,2 potassium hydroxide hut when 

1/2 potassium hydroxide was used or when the solution 

was merely washed with water after the extraction' 

with 5-10/2 potassium hydroxide solution, some material 

was precipitated on addition of hydrochloric acid. 

The alkaline solution was more like a soap solution 

than a true solution. Some oil was adsorbed or emul¬ 

sified by the potassium barbiturate, ^hen the barbi¬ 

turic acid was precipitated by the addition of acid, 

it seemed to be coagulated rather than precipitated. 

A wax-like substance was formed which on standing 

hardened. Uhen this substance was dissolved in alco¬ 

hol, a viscous black liquid separated, the last traces 

of which were very difficult to remove from the bar¬ 

bituric acid and the greater part of the acid was 

lost in the separation, A large number of liquids 

were tried as solvents from which this acid could be 

crystallized. Among those tried were ether, ethyl 

alcohol, ethyl acetate, amyl alcohol, benzene, pyri¬ 

dine, acetic acid, acetophenone and acetone. It was 

found that acetone was a selective solvent for the 

oil and a large part of the coloring matter. Both 

Eorite and Kieselguhr were found to have no effect 

on the coloring matter in the solution. Ethyl 

alcohol (SO/j) was found to be the best solvent for 
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the acid* Crystallization was effected by very slow 

evaporation of the alcohol* At least two days were 

required for each crystallization* This process was 

repeated four times with ethyl cholesteryl barbituric 

acid and finally a compound was obtained that was 

almost white* 

It was thought that the heavy metal salts might 

serve as a method of purification but it was found 

that these salts came out of solution as a gelatinous 

mass* 

About 0*1 gm. of crude ethyl cholesteryl barbi¬ 

turic acid was obtained* A qualitative test for 

nitrogen was made on this and found to be positive* 

The barbituric acid was then purified as well as 

possible and a micro combustion gave the following 

results* 

Pound Calc* 

C 73*5/» 75.52J» 

H 9.52% 9.92,1 

The hydrogen values check within experimental 

error but the carbon value is low and as it was 

pointed out before, the last traces of the malonlc 

ester could not be removed from the cholesteryl 

malonlc ester and this trace will in the presence 

of urea form a barbituric acid and this trace would 
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lower tlie carbon value as veronal (52$ C) and ethyl 

barbituric acid (45$ C) are very much poorer in car¬ 

bon than the choiesteryl compound. 

The butyl cholesteryl and the unsubatituted 

cholesteryl barbituric acids were not obtained in 

sufficient quantity to Justify their being purified 

to the extent that an analysis could be made on 

them. Their solutions in dilute alkali were soap 

like in nature. The melting points of each were 

observed, 

Cholesteryl barbituric acid 155-6 

Ethyl cholesteryl barbituric acid 165-8 

n-Butyl cholesteryl barbituric acid 192-8 

The three compounds melted with extensive decom¬ 

position. 

Too small an amount of the barbituric acid deri¬ 

vatives was obtained to test their physiological 

reactions. 

The method by which these barbituric acids were 

made would be valueless as a commercial method because 

the materials used are expensive, particularly the 

cholesterol; the yields are low; and the decomposi¬ 

tion during the reactions is extensive. 

The cholesteryl malonic esters might be obtained 

in much larger yields by the addition of the Grignard 



reagent of cholesterol to bromo-malonic ester» if 

the Grignard reagent could he made. An attempt was 

made to prepare the Grignard reagent by the usual 

method but was unsuccessful* 



EXtERIl^UTAL I ART 



PREPARATION OP SOME BARBITURIC ACIDS 

Note: 

OP THE STRUCTURE: 

/CH2 

/ \ 
CH3CH CH2 
I I CH3 ,CH3 
HC CH-CH2-CH-CH2-CH2-CH2-CH . 

/ \ / ^3 
H2C j5H 

HC CHo 

1 1 1 
HoC ,CH CH 

\/\S 
CH CH 

I 
Ore C C-0 

.1 ' I 
HN C NH 

II 
0 

-CH, 

Cholesterol structure is according to Windaus 

(J. Biol. Chem. 51, 285 (1922) 

X is H, 0^5, or C4H9. 



The condensation of malonic ester with, an 

alkyl halide and the condensation of the substi¬ 

tuted malonic esters with urea require that great 

care be taken to exclude moisture at all times. 

This was done in the first case by passing dry hot 

air thru the apparatus before the experiment was 

started and by plugging all openings with calcium 

chloride tubes during the reaction. The absolute 

alcohol was distilled directly into the flask. 

Likewise in the barbituric acid condensation, the 

tube was dried by passing a stream of dry air thru 

the tube while it was heated with a luminous flame. 

The absolute alcohol was distilled directly into 

the tube which contained a two-holed cork stopper- 

one hole contained the adapter and the other a cal¬ 

cium chloride tube. 

All absolute alcohol mentioned in this thesis 

was prepared according to 

(l). Smith (J. Chem, Soc, 150, 1288 (1927). 

This preparation consisted in dissolving 0,7 gms, 

sodium in 100 cc. of ordinary absolute alcohol, 

adding 2,3 gms. of malonic ester and refluxing this 

mixture for two hours. In this way any water pre¬ 

sent is used up by hydrolyzing the ester. The 

alcohol was distilled directly from the flask in 



which it was refluxed into the reaction vessel. 

(2). Adams and Johnson (laboratory Experi¬ 

ments in Organic Chemistry p. 307)• This method 

consisted in dissolving 1.2 gins, magnesium turnings 

in 10 cc. absolute methyl alcohol* adding 100 cc. 

ordinary absolute ethyl alcohol and refluxing the 

mixture for six hours. The first lOee. of the dis¬ 

tillate were discarded and the remaining alcohol 

was distilled into the reaction vessel. 

Fifty grains of Eastman Kodak cholesterol 

(melting point 140.5-142.5°C) was obtained and the 

entire amount was re crystallized from 95,1 ethyl 

alcohol. The melting point wa3 raised to 146-7°C. 

(lit. gives 148°C.). A second fifty grains was ob¬ 

tained from Schuchard’s and this product (melting 

point 147*5°C.) was used without recrystallization. 



PREPARATIOU OP CHOIESTERYL CHLORIDE 

C27H45OH + S0C12 C27H45CI 

mol. wt. 383.4 119*0 79*1 404.8 
moles .0011 .025 .013 .0011 
grams 4.3 3.00 1.0 4.4 

To 4.3 grams of cholesterol in a 200co. round 

bottom flash was added lcc. pyridine and the mix¬ 

ture well stirred. The thionyl chloride was then 

added slowly. The contents of the flask were al¬ 

most wholly liquid at the end of the addition of 

the thionyl chloride. The mixture was agitated 

until it solidified. The flask was stoppered and 

allowed to stand overnight. 

The mixture was dissolved in ether and the 

solution washed several times with water* twice 

with 2^ HC1 and twice more with water. The ether 

solution was dried with anhydrous sodium sulfate. 

The sodium sulfate was filtered off and the ether 

allowed to evaporate slowly from the product. An 

orange colored solid was obtained. This was dis¬ 

solved in 25 cc. warm acetone and treated with 

Horite* The solution was filtered and evaporated 

to about one-half its volume. About 20 cc. 95/1* 

ethyl alcohol was added and the solution cooled. 



Very fine slightly yellow needles of cholesteryl 

chloride separated out. They were filtered on a 

Buchner funnel. The yield was 4 grains which is 

90of the theoretical yield* Keltlng point 94-6°C. 

Reference: Ber. 37# 3102 (1904). 
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ATTEMPTED IREPARATION OP CHOLESTERYL n-BJTYL 

KALONIC ESTER 

fi ,0-0-0235 
G27ÏÏ45CI + C4H0-CII -t-ra xcro-c2n5 

m.wt* 404.8 216.2 23 
gms. 10.0 18.0 1.2 
moles .025 .08 .05 

alcohol 
^PRODUCT 

200cc. 

About 600cc, of n-butyl malonic ester (stu¬ 

dent preparation) was fractionated using a 14 inch 

column at 50ram. pressure» The third fraction 

(b* pt. 137°C) was used in this and all subsequent 

attempts in the preparation of n-butyl cholesteryl 

malonic ester* 

200 cc* absolute alcohol wa3 distilled directly 

into a dry 500 cc.* 3 necked round bottom flask. 

The flask was equipped with a mercury sealed mechan¬ 

ical stirrer* a 100 cc* cylindrical dropping funnel 

and a reflux condenser* 1*2 gms* clean sodium was 

introduced thru the condenser and the latter plugged 

with a C&CI2 tube* After the sodium had dissolved* 

the stirrer was turned on and 18 gms* of n-butyl 

malonic ester added slowly thru the dropping funnel. 

About 150cc* alcohol was then distilled off and used 

to dissolve the cholesteryl chloride. Since the 
4 * 

latter is only slightly soluble in alcohol* lOOcc. 

acetone was added to aid in dissolving it. .The 
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solution was added to the contents of the flask dur¬ 

ing an hour. After the addition was complete, the 

reaction mixture was heated on an oil hath for 33 

hours at 110°C, which was just enough to keep the 

acetone and alcohol gently refluxing. The alcohol 

and acetone were then distilled off and the residue 

treated with water, A solid was obtained. This 

was filtered and recrystallized from alcohol. Prom 

melting point and mixed melting point determinations 

this substance was found to be cholesteryl chloride* 

An oil separated from the water and was presumably 

n-butyl malonic ester since the water showed no 

trace of turbidity when tested with silver nitrate 

solution. The cholesteryl chloride was recovered 

almost quantitatively and was used in the next prep¬ 

aration. 



SECOÎID ATTEMPTED PREPARATION OF 

n-BUTYL CIIQLESTERYL HALOHIC ESTER 

Cr7H45Cl +- C4H9-ÇII +lla  > PRODUCT 
JC-O-C2ÏÏ5 alcohol 

m.wt. 404.8 
gms 9.0 
moles «022 

23 
0.6 15cc. 
.025 

lOOcc. absolute alcohol was prepared and dis¬ 

tilled into a drÿ 200cc. round bottom flask. The 

flask was fitted with a reflux condenser and .6gms. 

sodium introduced. After the sodium had all dis¬ 

solved » 6.5 gm, n-butyl malonic ester was added 

slowly* The condenser was set for downward dis¬ 

tillation and the alcohol distilled off on a water 

bath. 9.0 gm. dry cholesteryl chloride was added 

and the mixture heated on an oil bath for 36 hours 

at 150°C. At the beginning the mixture was a dark 

brown liquid. After 24 hours it was yellow and of 

the consistency of a soft grease* After cooling 

it became harder but was not solid. At the end of 

36 hours the flask was cooled to room temperature 

and its contents washed out with water. An oil 

separated out and was extracted with ether* The 

washings gave a positive test for Cl ion. The 

ether solution was washed several times with water. 
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The ether was then distilled off and the residue 

steamed distilled to remove the excess butyl malon- 

ic ester* The oil that remained in the flask was 

extracted with ether and the ether solution dried 

with anhydrous sodium sulfate* The ether was evap¬ 

orated in a dessicator over concentrated H2SO4* 

An orange colored very viscous oil remained* An 

attempt was made to crystallize the oil by cooling 

solutions of it in the following solvents: benzene» 

ether» acetone and alcohol but no solid was obtained* 

About 5gm# of this oil wa3 obtained* 
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ATTEMPTED PREPARATION OP 

(5) n-BUTYL (5) CHOIESTERYL BARBITURIC ACID 

p 
C-O-C2H5 

C27H45-C-C4H9 -h 3Na +- Xi O-C " alcohol ..PRODUCT 
S
C-0-C2H5 EH2 

m.wt. 586 23 60 
gnu 4,9 0*6 0,7 12cc, 
moles ,0083 ,025 ,0123 

6cc, absolute alcohol were distilled directly 

into a pyrex Carius tube (about 16 inches long). 

The sodium was added in snail pieces to the alcohol 

and the end of the tube was plugged with a CaCl«j 

tube, A luminous flame was used in heating the 

tube to facilitate the reaction of the alcohol 

with the sodium. After all the sodium had reacted» 

the urea was added. The malonlc ester was warmed 

on the hot plate to reduce its viscosity and was 

added to the conténts of the tube. 6cc« of absolute 

alcohol was used to wash the malonic ester from the 

dish and funnel into the tube. The hydrogen was 

washed out of the tube with dry air. The tube was 

sealed off and placed in an iron pipe thru which, 

steam was passed during 24 hours. The contents of 

the tube at the of this time were half liquid and 

half solid. The liquid was decanted and the solid 



washed out with water and ether* The ether layer 

wa3 washed well with water and the aqueous portion 

acidified with dilute HC1 (approximately 2M.) hut 

no solid separated* The decanted liquid was extrac- 

ted with dilute KOÏÏ (approximately 10^) and the 

alkaline solution neutralized with HC1 hut again 

no solid separated. 

The ether solution was evaporated and on stand¬ 

ing for several days set to a glass* Acetone was 

added to this and a white powder separated—only a 

few milligrams were obtained. Melting point 210-220 

This substance was not soluble in 10,3 KOH. 
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ATTEMPTED PREPARATION OP CHOIESTERYI» lAlONIC ESTER 

C-O-C^HK alcohol .PRODUCT 
COTH4KC1 + H2C " + Ha y 
-7 45 Z C—0—CnIIr 

\) 2^5 

m«wt* 404*8 160 23 
gins. 10*0 3*00 0*6 
moles *025 «05 «025 

The procedure was the same as that used In the 

second attempted preparation of n-butyl cholesteryl 

malonic ester excert that the oil hath was kept at 

90-105°C* A few minutes after the addition of the 

cholesteryl chloride, charring began* 10cc* malonic 

ester was added as a solvent* The mixture was heated 

for 22 hours. A quantitative recovery of cholesteryl 

chloride was obtained* The washings showed no trace 

of Cl ion when tested with AgîîOj. It was then decided 

that the chloride was too unreactive and that the 

bromide would be used in its place* However, it was 

decided to carry out one more reaction with the chlor¬ 

ide but this reaction was to be carried out in a 

sealed tube* 
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SECOND ATTEMPTED IREIARATIOH OF 

CII0LE3TERYL KALOHIC ESTER 

-t- Ha Alcohol ^PRODUCT C27H45CI •+- H2^ 

m.wt. 404*8 
gms. 10*0 
moles *0243 

160 
9,6 
*06 

23 
0.7 20cc. 
.03 

The absolute alcohol was distilled into a dry 

pyrex tube and the sodium added to it. IShen all 

the sodium had reacted* the malonic ester and . 

choiesteryl chloride were added. The hydrogen was 

washed out of the tube with a stream of dry air. 

The tube was sealed and placed in an iron combustion 

jacket and put into an electric furnace. The tube 

was heated for 12 hours at 120°C. The tube was re¬ 

moved from the furnace and since no apparent reaction 

had taken place* it was put back and heated for 48 

hours longer. At the end of this tine it was allowed 

to cool and was removed from the furnace. The tube 

had exploded. An attempt was made to recover the 

material. The pipe was washed out with ether and 

the solution filtered to remove glass* iron oxide* 

etc. The ether solution was washed well with water 

and dried with anhydrous magnesium sulfate. Xïhen 
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the ether was evaporated and the excess malonic ester 

steam distilled off. too small a quantity of oil 

remained to try to condense it with urea. 
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PREPARATION OP PHOSPHOROUS TRIBROJIDE 

P 4- 3Br — > 

m.wt* 31 210 271 
gms. 15*5 80 90 
moles 0*5 0.33 0.33 

Phosphorous tribromide was not available* It 

was prepared according to Roscoe and Schorlemmer 

(Treatise on Chemistry* Vol. 1* Ron-metallic Ele- 

ments)« 

The red phosphorous was placed in a 500cc. 

round bottom flask which was equipped with a reflux 

condenser and a cylindrical dropping funnel* The 

bromine was placed in the dropping funnel and added 

dropwise to the phosphorous* The first drop of bro¬ 

mine reacted violently with the phosphorous with the 

evolution of heat and light but thereafter* only 

heat* The flask was cooled from time to time with 

ice water* After all the bromine had been added* 

the flask was stoppered and allowed to remain over 

night* 

During the course of the reaction phosphorous 

pentabromide was deposited on the side of the flask 

but was dissolved by allowing some of the liquid 

and red phosphorous to come in contact with it* 
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The phosphosous tribromide was filtered thru glass 

wool into a 50 cc. distilling flask* The material 

started distilling at 162°C. hut the temperature 

quickly rose to 170°C. and remained constant thru- 

out the distillation* 78 grams were obtained. 
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PREPARATION OP CHOLCSTERYL BROMIDE 

C27II45OH PBr3 — > CavH^Br 

m.wt. 386 271 449 
gms. 10.0 7.5 11.7 
moles .02 6 .028 .026 

Cholesteryl bromide was prepared according to 

Richard Kahn (Centr. 83# 490 (1912)* 

Ten grams of anhydrous cholesterol (prepared 

by drying a benzene solution of cholesterol with 

anhydrous magnesium sulfate) was dissolved in 20 cc. 

benzene and 3 cc» PBr3 was added* The mixture was 

refluxed for 2 hours on a water bath. The benzene 

was distilled off and water was poured into the 

flask. The cholesteryl bromide was extracted with 

ether. The ether solution was washed several times 

with water. 

Very stable emulsions were formed after the 

etlier solution was washed twice. The emulsions 

were not broken by centrifuging or by the addition 

of neutral salts. Alkali and acid both broke the 

emulsions but as soon as the ether layer was washed 

free of either one# the emulsion was formed again. 

Warm water broke the greater part of the emulsion. 

The water and emulsion layers were separated from 

the clear ether layer. The water and emulsion 



layers were poured bach into the separatory funnel 

and no re ether was added* In this mnner very lit¬ 

tle cholesteryl bromide was lost in the emulsion* 

The ether solution was dried with anhydrous I3SO4* 

The ether was evaporated* An oil remained 

which on stirring vigorously set to a grease* It 

was put in a vacuum dessicator over paraffin and 

after standing for about 12 hourst it became a fine 

white powder* It was re crystallized by dissolving 

in ether* adding ethyl alcohol (95,*) until a faint 

cloudiness appeared* and cooling the solution in an 

ice bath* The bromide came out of solution as fine 

white needles. 10 grams was obtained* belting 

point 94-52 Literature gives 98°C* 
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THIRD ATTESTED IREPARATI OH OP 
Cj.IQLESTi-.RYL EALOLIC ESTER 

fi 
C-O-CoE* alcohol x PRODUCT 

C27H45Br + H2C -h ÎTa — > 
' C-O-C.H5 

0 

n.wt* 449 150 23 
gms. " 8.7 4.8 0.5 10 cc. 
moles .02 .03 • 02 

The sodium was dissolved in the absolute alcohol» 

the malonic ester added slowly to it and then the 

solid cholesteryl bromide* The mixture was refluxed 

on an oil bath at 120°C* for 120 hours* 

At the end of this time the contents of the 

flask vac a yellow-brown semi-solid mass* This mass 

was treated with water and the malonic ester extracted 

with ether and the ether wolution was washed several 

times with water to remove the alkali and salt. The 

excess malonic ester was removed by steam distilla¬ 

tion and the cholesteryl malonic ester was taken up 

in ether and dried with anhydrous E&SO4, 

The solution was filtered free of EgSO^ and 

the ether removed by distillation* A deep brown 

very viscous oil remained. About 5 grams was ob¬ 

tained* 
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ATTEUPTED IREIARATIOH OF CHOLESTERYL BARBITURIC ACID 

.C-O-CpHg alcohol 
C
27
H
45

{ 

\o-CaS5 
■+• 3Ra +l£0=C 

'13H2 
 » IRODUCT 

m.wt. 406 23 60 • 

gms* 
moles 

5.0 
.0123 

.85 

.03 
1.1 
.02 

12 cc* 

The procedure used was exactly the same as that 

used In the attempted preparation of (5)n-butyl 

(5) choiesteryl barbituric acid except that the tube 

was placed in an oil bath and that part of the tube 

above the surface of the oil was wrapped in asbestos 

paper* A temperature of 120°C* was maintained for 

72 hours* The contents of the tube were treated 

as in (5)n-butyl (5)cholesteryl barbituric acid. 

Bo cholesteryl barbituric acid was obtained* 



FOURTH ATTEMPTED PREPARATI OU OF 

CliOIECTERYL EALOUIC ESTER 

Another attempt of the preparation of choies*» 

teryl malonic ester was made. Exactly the same 

amounts of reagents and the same procedure was 

used as in the third attempted preparation. The 

0 
temperature however, was raised to 130 C, and the 

yield was 7.8 grams. 



SECOLD ATTELE1 TED PREPARATIOL OP 

(5) CilOIEGTLRYL BARBITURIC ACID 

rm2 alcohol 
+3Ea 4- 1^0- C   

viai2 
•> PRODUCT 

m.wt. 405 23 60 
gnu3. * 7.8 1.3 1.7 
noies .020 .058 .023 

18.7 cc. 

The Barbituric acid preparation was the same 

as the first attempted barbituric acid preparation 

of (5)chole3teryl barbituric acid, except that the 

tube was heated in the oil bath for 153 hours. The 

tube v/aa removed from the bath twice daily and 

shaken well. 

The tube v/aa opened and its contents washed 

out with water and ether. The alkaline layer was 

separated and the ether layer extracted twice with 

10;£ KOI! and then with water. The alkaline solution 

wa3 neutralized with dilute ÏÏC1 (approximately 111) 

but nothing separated out. However when the water 

washings were neutralized, a gummy substance sepa¬ 

rated, which on standing a few minutes solidified. 

About 0*1 gm. of the material wa3 obtained. 80^ 

alcohol was found to be the be3t solvent but most 

of the material separated as an oil. Too small an 

amount of solid material was obtained to analyze. 
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TMs substance gave a melting point 155-6° with 

decomposition* 

It was decided that the heat was too unevenly 

distributed along the tube when heated in an oil 

bath and so this method of heating Wi*s abandoned* 
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XTLEPARAT101
T
 OX ETHYL KALOHIC ESTLR 

p 
,C-O-C2H5 

H«d -t-c-Hsi+Ea 

~ Vo-c^Hg 

P 
alcohol C-O-C^Hg 
  ■—$ C2H5-dH 

q-O-C^Hg 

m.wt. 160 155 23 183 
gms. 80 77.7 11.5 150 cc. 94 
moles 0.5 0.55 0.5 0.5 

A dry 500 cc. 3 necked flask was fitted with 

a mechanical stirrer* reflux condenser.and a drop¬ 

ping funnel. 150 cc. of absolute alcohol was dis¬ 

tilled into the flask and 11.5 gms. clean sodium 

was added in small pieces, T£hen all the sodium 

had reacted, the malonlc ester was added slowly 

with stirring. The ethyl iodide was added during 

one hour. Excess ethyl iodide was added as it was 

more advantageous to have the ethyl malonlc ester 

contaminated with diethyl malonlc ester than with 

malonlc ester. Since the boiling points of the 

three substances are so close together, it is very 

difficult to fractionate them. It would be much 

easier to separate diethyl malonic ester from ethyl 

cholesteryl malonic ester than it would be to sepa¬ 

rate ethyl cholesteryl malonic ester from cholesteryl 

malonlc ester. 

After all the ethyl iodide had been added, the 



mixture was heated on an oil hath with stirring for 

2 hours (until the solution was neutral to moist 

litmus) » The mixture was then treated with water 

and the oily layer separated and washed several 

times with water# The ester was dried over anhy¬ 

drous UgS04 and fractionated at 30 mm. pressure 

using a modified Claisen flask. The fraction 

boiling at 120-1°C. was used in all subsequent 

preparations of ethyl cholesteryl malonic ester. 

References Organic Syntheses* Volume IV. 
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PREPARATION OP ETHYL CHOLESTERYL 13ALOEIC ESTER 

C-O-C2H5 alcohol 
Co7H45Br + CoII5-c(lI * -v-Na  —> PRODUCT 

Ç-O-CçHg 

m.wt* 449 188 23 
gms* 8.7 11.3 0.7 30 cc. 
moles *02 • 06 *03 

The procedure was the same as in the third at- 
« 

tempted preparation of cholesteryl malonic ester* 

The flask was heated on an oil hath keeping the 

alcohol briskly refluxing for 72 hours* About 

5 grams of oil was obtained similar in color and 

appearance to previous cases* 
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PREPARATION OF (5)ETHYL (5) CIIOLES TERYL DAPJ3ITURIC ACID 

S> 
C^O—COHP; ,13Irv ml coho! 

C 2 7K45 - d- C 5II5 ^ 5 -+-3Ea -f-l£0=C  > PRODUCT 
^o-CjHs 'HH2 

m»wt. 524 23 60 
gms. 5.0 • 66 .86 12 cc. 
moles .01 .023 .014 

The procedure is the sane as that on page 25» 

The tube was heated in an iron pipe thru which steam 

was passed during 163 hours. 

The tube was opened and washed out with water 

and ether and the ether solution extracted three 

times with 2,% KOH and this alkaline solution extracted 

with ether to try to remove the oil in emulsion. The 

solution was neutralized with dilute HCl (IE). About 

0.2 gms. of a brown powder separated. This material 

was recrystallized from alcohol four times. The 

crystallization was effected by slow evaporation of 

the alcohol at room temperature. About two days 

were necessary for each crystallization. Otherwise 

a colloidal substance separated that was too finely 

divided to be filtered. The solution at first was 

dark brown and little or no color was removed by 

treatment with Eorite. Each crystallization gave 

a substance nearer white than the preceding one. 

On the fourth recrystallization a substance only 



41 

slightly colored, was obtained. 

A micro-conbustion on this substance gave the 

following* found calc. 
C 73.5,1 75.5,1 
H 9.52,2 9.92/2 

The acid nelted at 155-8°C. with decomposition. 

A qualitative test for nitrogen was positive. 
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TJlTüi ATTEMPTED IREPARATION OP 

n-BUTYL CIIOLESTERYL EALOEIC ESTER 

C^O-Cgffs 
Co7H45Br -h C4H9-61 -1- Ka  > PRODUCT 

'C-Q-CpHs vb 

m*wt. 449 216 23 
gms. 10 30 CG* 0*5 
moles «02 *02 

0.5 grams sodium vas added to 30 cc* n-butyl 

malonic ester* This mixture vas allowed to stand 

overnight as the sodium reacted very slowly* lûgms* 

cholesteryl bromide was added to the sodium enolate 

of butyl malonic ester and the mixture heated on an 

oil bath for 72 hours at 120°C* 

The contents of the flash were washed out* the 

oily layer washed several times with water# and the 

excess butyl malonic ester steam distilled off* 

The oily residue was taken up in ether and its solu¬ 

tion dried with anhydrous I&SO4. After the ether 

was distilled off* the oil remaining in the flask 

was cooled in an ice bath* The material solidified 

end it was found to be cholesteryl bromide* The 
* 

bromide was recovered almost quantitatively* It was 

then decided to carry out the reaction in a sealed 

tube* 
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0.5 t>-3; of sodium vas dissolved, in about 30cc* 

butyl malonic ester» Tbe reaction was very slow-- 

about three hours were necessary for all the sodium 

to react* The cholesteryl bromide was added* the 

tube sealed and heated in an autoclave for 5 hours 

at 175°C. 

A small pressure was released when the tube 

was opened* The contents of the tube were washed 

well* the excess n-butyl malonic ester steamdis- 

tilled off and the remaining oil dried with anhy¬ 

drous UgS04* About 8 gms* of, oil were obtained* 
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GEC0Î3D ATTEMPTED PREPARAT I Oïl OP 

(5)n-BUTYL (5)C:iOLESTSRYL BARBITURIC 

ACID 

C-O-C2ÏÏ5 
C27H45-C-C4ÎI9 •+* 3Ea 1-^O-C alcohol ^ PRODUCT 

C-O-C2II5 13% 

ja.wt. 583 
gm3. 8.0 
isoles «013 

23 60 
1.0 1.4 
.043 .023 

The sodium was dissolved in the least possible 

amount of absolute ethyl alcohol in a pyrex tube. 

Hie tube was heated with a luminous flame to facili- 
« 

tate the reaction. Wien all the sodium had reacted, 

the urea was added. The n-tut/1 cholesteryl malonic 

ester was heated on the hot plate with 5 cc. absolute 

alcohol and added to the contents of the tube» which 

was washed free of hydrogen by means of a stream of 

dry air* The tube was sealed and heated in an 

autoclave at 140°C for 5 hours. 

TShen the tube had cooled to room temperature » 

it was opened and a strong odor of ammonia was ob¬ 

served. The contents of the tube were treated with 

water and ether. The water layer was separated 

from the ether and the latter extracted twice with 

5,J KOH and twice with water. On neutralizing the 
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alkaline solutions with 121» 1IC1, a snail amount of 

“brown solid appeared* Howerer on attempting to crys¬ 

tallize this from 80,£ ethyl alcohol* a dark brown 

very Tiscous oil separated which would not solidify* 
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Pim! ATTulSPTBD HiiLPARATIOK OF 

n-BTJTYL CHOLECTERYL UALOITIC ESTER 

According to Diels and Blumberg (Ber, 44,2347 

(1911) eholesteryl ethers were prepared "by heating 

the alcohol with eholesteryl chloride and activated 

magnesium. 

This procedure was followed using 0,2 gm, mag¬ 

nesium turnings, 5 gras, eholesteryl bromide and 

20 cc, malonic ester. This mixture was heated in 

a sealed tube for 27 hours at 170°C, At the end 

of this time the magnesium was still unattacked. 

The magnesium enolate of n-butyl malonic ester 

was then prepared by allowing 0,6 gms. magnesium to 

react with 5 cc, absolute methyl alcohol in the pre¬ 

sence of a crystal of iodine, 20 cc, n-butyl malonic 

ester was added to the magnesium methylate and this 

mixture was heated for 6 hours on an oil bath at 

110°C* At the end of this time the methyl alcohol 

was distilled off on a water bath, 4cc, distilled 

off. Probably part of the other 1 cc, evaporated 

and a trace remained in the flask,. The warm mag¬ 

nesium methylate was poured into a dry pyrex tube 

and 10 grams dry solid eholesteryl bromide added. 

The tube was sealed, placed in the autoclave and 

heated for 18 hours at 170°C, 



TEhen the tube was opened* an enormous pressure 

was released—greater even than that obtained in 

the Carius method of determining halides and sulfur* 

This gas was neither HBr nor Ho as it neither fumed 

nor burned* It was presumably C0g from the decompo- 
♦ 

sition of malonic ester. 

The contents of the tube were of jelly-like 

consistency* The tube was washed out with water 

and the jell broken by the addition of dilute sul¬ 

furic acid (111*)* An oily layer separated* This 

oily layer was washed with water until the washings 

were neutral to litmus* The oily layer was dried 

with anhydrous HgS04 and the excess butyl malonic 

ester distilled off at 50 mm* pressure* About 

10 gms. of a very viscous brown oil remained in the 

flask* 
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V PREPARAT 101Ï OF {5)n-BUTYL 

(5) CIIOIEuXURYL BARBITURIC ACID 

P 
C-0-C2H5 ; ^*^2 C

?*?H45-C-C4ÏÏ9 3Ra -f l£0=C alcohol v PRODUCT 
'c-o-c-n5 'Eü£ ' 

m.wt. 528 23 60 
gms. 10.0 1.2 1.3 25 cc 
moles .013 *057 .021 

About 5 cc. absolute alcohol ms distilled into 

a pyrex tube. Email pieces of clean dry sodium were 

added. Fresh absolute alcohol was added from time 

to time until 20 cc. had been added. By adding the 

sodium and alcohol alternately it was found that the 

time for the sodium to react was about half of that 

required by distilling all the alcohol to be used 

into the tube and adding the sodium. 

Mxen all the sodium had reacted, the warm n-butyl 

cholesteryl malonic ester to which 5 cc absolute 

alcohol had been added, and the urea was added to 

the sodium ethylate* The tube was washed free of 

hydrogen with dry air. The tube was sealed and 
» 

placed in the autoclave. It was heated for 27 hours 

at 1300. 

The tube was opened and its contents washed 

out with water and ether. The alkaline layer was 
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separated and the ether layer washed with 10,* KOE* 

The three alkaline extractions were acidified with 

dilute EC1 (approximately 111*) » only a trace of the 

barbituric acid separated* The ether layer was 

washed twice with water and the aqueous layers sepa¬ 

rated* These aqueous solutions were soap-like in 

nature and on neutralizing them* about 0*3 gms* of 

a dark brown oil separated which on standing solidi¬ 

fied* This material was filtered and washed three 

times with acetone* About 0*1 gms* of a brown pow¬ 

der was obtained* further treatment with acetone 

had no effect on the color* This material was solu¬ 

ble in very dilute alkali* A qualitative test for 

nitrogen was run and found to be positive* A melt¬ 

ing point was observed and found to be 192-5°C* 

with decomposition* 



rHuPARATIOïïf OP SOIE BARBITUTiIC ACIDS 

OP THIS STRUCTUREt 

0=C KH 
H3Q, ÇH3 | l 

C = CII-CH«,-CH2-G^C;i-CHo-C-X C=0 
“ * | | 

0=C KH 
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PREPARAT I OK OP G*aRAKYL KALOKIC EOTLR 

C10H17CI -HH2CN 
alcohol v- PRODUCT Ka 

m.wt. 172.6 
gms. 20.0 
moles 0.117 

160.1 23 
20.8 2.7 76 cc. 
0.130 0.117 

The absolute alcohol vas distilled into a dry 

three necked 500cc. round bottom flask which was 

equipped with a mercury sealed mechanical stirrer, 

reflux condenser and a 100 cc. dropping funnel. 

Clean dry sodium was added in small pieces. ïïhen 

all the sodium had reacted* the flask wa3 cooled 

to 50°C. and the malonic ester added slowly. The 

geranyl chloride was added dropwise during an hour. 

After the first few drops of the chloride had been • 

added, sodium chloride began to separate* After 

ell the chloride had been added, the mixture was 

refluxed for 4 hours on an oil bath at 110°C. 

The alcohol was distilled off and the contents 

of the flask were treated with water. The oily layer 

was washed several times with water and dried with 

anhydrous XgSÛ4« The excess malonic ester and un*» 

reacted geranyl chloride were distilled off at 

30mm* pressure. The oil remaining in the flask was 

used without further purification. About lOgms. 
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was obtained* 

Part of the geranyl malonic ester was hydrolyzed 

to the acid. The acid was a liquid. A neutral equi¬ 

valent was run and found to be 244 (calculated 240). 

The p-toluidide of the acid was made but this also 

was a liquid. 
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IREPARATIQIÎ OP (5)GERAKYL BARBITURIC ACID 

CIOH17-CH 
5 -t-SHa -f- 

\°^5 
alcohol^ PRODUCT 

m.wt. 295 
0B1S » 10 • 0 
moles *034 

23 
2.3 
.101 

60 
3.0 
.051 

33 cc. 

The absolute alcohol was distilled into a dry 

pyrex tube. Clean dry sodium was added in small 

pieces. The tube was heated with a luminous flame 

to facilitate the reaction of the sodium with the 

alcohol. 

The urea and geranyl malonic ester were added 

and the tube washed free of hydrogen with a stream' 

of dry air. The tube was sealed and placed in an 

iron pipe thru which steam was passed during 24 hours. 

The tube was opened and washed out with water. 

The alkaline solution was extracted with ether to 

remove any unreacted geranyl malonic ester. The 

alkaline layer was then neutralized with dilute HC1. 

An oil separated which on standing solidified. The 

solid was filtered off and recrystallized twice from 

70,2 alcohol. A white powder was obtained. Yield 

8 grams. llelting point 150-1°C. 
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PREPARAT I Oil OP ETHYL GERA1JYL 1IAL01IIC ESTER 

alcohol^ PRODUCT 

m.wt. 172.6 23 183.1 
gins. 10.0 1.4 12.3 
moles .053 .053 .063 

33 cc. 

The procedure was exactly the same as that em¬ 

ployed in the condensation of geranyl chloride with 

malonic ester. The product was purified in exactly 

the same way as the geranyl malonic ester. About 

8 gins, of the ester was obtained. 

The ethyl geranyl malonic acid was also a liquid. 
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PREPARATION OP (5)ETHYL (5)GERANYL 

BARBITURIC ACID 

,9 
C-O-CCHK 

ClnHl7-q + l-> 0=C + 3Na alcohol^ PRODUCT 

The procedure was exactly the same as that em¬ 

ployed in the condensation of geranyl malonie ester 

with urea* The product was purified in the same 

manner as the geranyl Barbituric acid* 

About 5 gms* was obtained* tlelting point 158-9°* 

m*wt* 524 
gms. 0*0 
moles *025 

60 23 
2*2 1*7 20 cc* 
*037 *075 



RLCUE2 Qï SYÎJTÜETIC COEFOtJÎTDS KtCPJUTED 

Cholesteryl Chloride Kame 

C27H45CI Em|>irical Formula 

94-95°C. Melting point (obs*) 

9o°C, Melting point (Bit.) 

Cholesteryl Bromide Marne 

C27H45Br 

95-9?°C. 

Empirical Formula 

Melting point (obs*) 

98°C. Melting point (Bit*) 

Cholesteryl rnlonic ester ITame 

C34
E
56<>4 Empirical Formula 

not observed Boiling point (obs*) 

none Boiling point (Bit*) 

Cholesteryl ethyl malonie eater lîame 

C36ïï80°4 Empirical Formula 

not observed Boiling point (obs*) 

none Boiling point (Bit*) 

Cholesteryl n-butyl malonic 
ester 

ITame 

c58%4°4 

not observed 

none 

Empirical Formula 

Boiling point (obs«) 

Boiling point (Bit*) none 



(5)Cholesteryl Barbituric Acid Earae 

C3lH4*Q5K2 Empirical Formula 

155~00C* Belting Point (obs.) 

none Belting Point (Lit*) 

(S)CliOleoteryl (5)Ethyl 
Barbituric Acid 

Kame 

C55H5205% Empirical Formula 

135«8°C. Belting point (obs«) 

none Belting point (Lit*) 

(j>)Cholesteryl (5)n-£utyl 
Barbituric Acid 

Lame 

CS5%3°3% Empirical Formula 

192-5°C. Belting point (obs*) 

none Belting point (Lit*) 

Geranyl Balonic Ester Bame 

Cl7%>ft°4 Empirical Formula 

not observed Boiling point (obs.) 

191°/21 mm. Boiling point (Lit*) 

Geranyl Ethyl Balonic Ester Fame 

^19^37^4 Empirical Formula 

not observed Boiling point (obs*) 

Boiling point (Lit*) none 



(5)Geranyl Barbituric Acid 

Cl4HP0°3
B2 

150-1°C. 

none 

Bane 

Empirical Formula 

Halting point (obs«) 

Melting point (Lit.) 

(5)Geranyl (ij) Ethyl Barbituric Hama 
Acid 

cl$Hg40sH-f» Empirical Formula 

158-9°C, Melting point (obs») 

Melting point (Lit*) none 


