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This invention relates to certain derivatives of 
barbituric acid and related compounds and proc 
esses for preparing same. More particularly this 
invention relates to compounds related to barbi 
turic acid, wherein a hydrogen on the carbon 5 
atom in the 5 position is substituted with an alkyl 
group having a nitro group in the 3 position. 
The compounds of this invention are useful as 

hypnotics, sedatives or soporifices. Also the 
compounds of this invention are useful as inter-l 
mediates in the preparation of compounds having 
hypnotic, sedative or soporific activity, and as in 
termediates in the preparation of other pharma 
ceuticals and chemical compounds. 
The compounds that are contemplated within 15 

the scope of this invention are those which have 
the following skeletal configuration: 

/ 
-C-C, C-N 20 

So Yo (1) 
/ N C-N? 

N 

It will be noted from (1) that the ring nucleus is 25 
of the barbituric acid type and is that which is 
found in such compounds as barbituric acid, 2 
thiobarbituric acid and malonylguanidine. As 
is well known in the art, the acid characteristics 
of compounds having this skeletal arrangement 
are imparted by the hydrogen atoms attached to 
the nitrogens in the 1 and/or 3 positions, and the 
salts of the compounds having the above indi 
cated skeletal configuration are to be considered 
as falling within the Scope of this invention as 
defined by the appended claims. Stated in an 
other way, this invention relates to the provision 
of compounds having a barbituric acid type ring 
nucleus wherein is provided a 2-nitroalkyl sub 
stituent on the carbon atom in the 5 position. 
More specifically, this invention relates to 

compounds (and their salts) having the formula: 
NO R. O 

Y^ Yo-x. (2) 
, Yo-NY 

8 H 
wherein R1 is selected from the group consisting 

30 

35 

40 

of hydrogen and alkyl, wherein R2 is selected 
from the group consisting of hydrogen, alkyl and 
aryl, wherein R3 is selected from the group con 
sisting of hydrogen, alkyl and aralkyl, and 
wherein X is selected from the group consisting of 55 
oxygen and sulfur, Specific compounds that fall " 

42,741 

2 
Within the above generalized formula and con 
templated within the scope of this invention are 
5-(2-nitro-1-ethyl-n-butyl) - barbituric acid,5- 
(2'-nitro-1-phenylethyl)-barbituric acid, 5-(2- 
nitro-n-butyl)-2-thiobarbituric acid, 5-(2'-nitro 
n-butyl)-barbituric acid, 5-(2'-nitro-1'-phenyl 
ethyl)-2-thiobarbituric acid, 5-ethyl-5-(2'-nitro 
n-butyl)- barbituric acid, 5-methyl-5-(2'-nitro 
n-butyl) - 2 - thiobarbituric acid, 5 - allyl-5-(2'- 
nitro-n-butyl) - barbituric acid, 5 - benzyl-5-(2'- 
nitro-n-butyl) - barbituric acid, and the salts 
thereof. Specific salts that may be mentioned 
are those of potassium, barium, calcium and 
those formed from a quaternary ammonium hy 
droxide, such as benzyltrimethylammonium hy 
droxide or tetraethanolammonium hydroxide. 
These latter saits are important as intermediates 
formed when one phase of this invention is car 
ried out in accordance with a preferred embodi 
ment, as will be hereinafter more fully explained. 
As above indicated, the compounds of this in 

vention are barbituric acid derivatives but it will 
be apparent that the oxygen on the carbon atom 
in the 2-position of the barbituric acid nucleus 
may be replaced by Sulfur to form the correspond 
ing 2-thiobarbituric acid derivative or its salts, or 
by an imido group to form the corresponding de 
rivative of malonylguanidine or its salts. 
The compounds of this invention may be pre 

pared by reacting a nitroolefin directly with a 
Salt of the barbituric acid type compound where 
by the nitroolefin is added to the barbituric acid 
type nucleus at the carbon atom in the 5 position. 
The over-all reaction may be represented as foll 
lows: 

R 9 H 
(No, "S e-NC 
H -- 'S C=X (salt) --> 

R8 C-N 

R & Yi 
NO2 R, Q. B. 

B-bH-6B -N. 
So c=x (salt) 

. . . . R? Yg-N 
:: . : i. Yi 

The salts of the barbituric acid type compounds 
which have been found to be particularly effective 
for carrying out the reaction are those of potas 
sium and of benzyltrimethylammonium hy 
droxide. However, in most instances, other salts 
may readily be used, such as those of sodium, 
lithium, calcium, magnesium, barium, tetra 
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ethanolammonium hydroxide and the like, the 
desirability being that such salts be soluble in the 
Solution in which the reaction is effected. 

It will be apparent that the above indicated 
generalized equation indicates that a convenient 
method has been devised in accordance with this 
invention for adding a 6-nitroalkyl group to a 
compound of the barbituric acid type wherein the 
carbon atom in the 5 position has attached at 
least one unsubstituted hydrogen atom. The 
metallic salts of the barbituric acid type com 
pound are very satisfactory for use in the cases 
where neither hydrogen on the 5 carbon atom is 
substituted. However, in those cases where one 
of the hydrogens on the 5 carbon atom has al 
ready been substituted, such as by an alkyl or an 
aryl group, then it is preferred to employ. a qua 
ternary ammonium salt of such a 5 monosubsti 
tuted barbituric acid derivative in the reaction 
with the nitroolefin. When a quaternary ammo 
nium salt is employed (for example, a benzyltri 
methylammonium salt), the addition of the nitro 
olefin to the carbon atom in the 5 position will 
readily occur even though one of the hydrogens 
on the 5 carbon atom has been previously substi 
tuted with another grouping, such as methyl, 
ethyl, n-butyl or benzyl. Thus by the use of the 
quaternary ammonium salts, a method has been 
devised for the ready preparation of 5-alkyl-5- 
(2'-nitroalkyl)-barbituric acid type compounds 
directly from the corresponding 5-alkyl con 
pounds. Such a process and the resulting prod 
uct constitute one feature of the present inven 
tion. 
In accordance With a further and alternative 

embodiment of this invention where it is desired 
to provide an alkyl substituent on the carbon 
atom in the 5 position together with the B-nitro 
alkyl substituent, it has been found that this may 
be accomplished by the direct alkylation of a 5 
(2'-nitroalkyl)-barbituric acid type compound 
with an alkyl halide. Thus an alkyl group is 
added to the nucleus at the carbon atom in the 5 
position. The alkylation reaction is preferably 
carried out with the salt of the 5-(2-nitroalkyl)- i. 
barbituric acid type compound, and the over-all 
reaction may be represented as follows: 

No, R. O H 
(- 

/ 
. . . . . d R-CH-CH N 

C C=X (salt) --R3 halide - 

O E. 

No. i. 
R-CH-CH 

N/ 
/ c 

R C 

s B 

The alkyl or aralkyl halides employed in this al 
kylation reaction maybe any that are well known 
in the art to be useful for alkylation of readily 
alkylated compounds such as malonic ester. 
Generally the halide should be a chloride, bro 
mide or iodide, suitable examples being methyl 
iodide, allyl bromide and benzyl chloride. Other 

O H. 

- 
Yo-x+halide salt 

halides, such as ethyl, propyl, n-butyl, iso-butyl, 
benzyl, etc. may be used. 

In carrying out the addition of a nitroolefin to 
a Salt of barbituric acid type compound as indi 
cated in the foregoing, the salt employed is pref 
erably One Which is readily ionized in Solution 
and is readily soluble in the solvent employed. 

O 

ls 

25 

50 

4. 
The potassium salts are convenient but the prod 
eSS is not limited to them, since, as above ex 
plained, under special conditions, the quaternary 
ammonium Salts, such as the benzyltrimethyl 
ammonium salt, are preferred. If desired, a 
trace of acid may be used in the reaction mixture 
to inhibit the polymerization of the nitroolefin. 
The reaction is effected most conveniently in a 
Solution which serves as a solvent for both the 
Salt and the nitroolefin and does not react with 
Or destroy either. For example, mixtures of al 
cohols and water have been found useful but the 
process is not to be considered as limited to 
these particular Solvents. Generally speaking, 
when the metallic Salts are employed, it is desir 
able to carry out the nitroolefin addition reaction 
at elevated temperatures since the reactants are 
usually more Soluble in hot Solvents and since ele 
vated temperatures have a tendency to speed up 
the reaction. However, lower temperatures are 
preferred When the quaternary ammonium salts 
are utilized. After the addition reaction has 
taken place, the resulting 5-(2'-nitroalkyl) de 
rivative may be isolated in the form of its salt by 
any convenient method. Often the salt form is 
most convenient for medicinal use or for use in 
preparing other compounds. If desired, salts 
containing other cations may be prepared by met 
athesis or the corresponding free barbituric acid 
type derivative may be obtained by cautious acid 
ification of the salt formed in the reaction. As 
previously indicated, both the salts and the free 
acids are considered as falling within the spirit 
and scope of this invention. . . 
For a more complete understanding of this in 

vention, reference will now be made to certain 
specific examples wherein are indicated certain 
of the new compounds herein contemplated to 
gether with their method of preparation. It will 
be understood, however, that this invention is not 
to be restricted in any way by these specific ex 
amples since they are merely illustrative and not 
definitive of the broad aspects of the present in 
vention. 

EXAMPLE I 
5-(2'-nitro-1'-ethyl-n-butyl) -barbituric acid 
A mixture of 0.78 gram of 3-nitro-3-hexene, 

1.0 gram of potassium barbiturate containing a 
trace of free barbituric acid, 5 cc. of ethyl alco 
hol and 2 cc. of water was refluxed for 3% hours. 
The nitroolefin and the barbiturate reacted to 
form potassium 5-(2-nitro-1'-ethyl-n-butyl)- 
barbiturate. This salt was recovered by cool 
ing the reacted solution to room temperature and 
adding 5 cc. of acetone to precipitate unreacted 
potassium barbiturate. The solution was filtered 
and the filtrate was evaporated to dryness. The 
residue was washed with acetone. The washed 
dried powder was analyzed for posassium. Cal 
culated for potassium. 5-(2?-nitro-1'-ethyl-n- 
butyl)-barbiturate: K, 13.3%; found, K, 13.4%, 
13.0%. - - - -- 

The free acid may be prepared from the salt 
by cautious treatment with an acid, such as 
monochloracetic acid or dilute sulfuric acid. 

EXAMPLE II 
5-(2?-nitro-1-phenylethyl)-barbituric acid 
A mixture of 2.69 grams of o-nitrostyrene, 3.00 

grams of potassium barbiturate, 5.4 cc. of water 
and 15 cc. of 95% ethyl alcohol was refluxed for 
17 hours and then diluted with 15 cc. of acetone, 
The precipitate obtained on cooling to room ten 
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perature and filtering weighed 0.708 gram and 
contained Some unreacted potassium barbiturate. 
The filtrate on evaporation yielded 3.23 grams of 
crude potassium. 5-(2'-nitro-1'-phenylethyl)- 
barbiturate from which the purified salt was ob 
tained by recrystallization from absolute ethyl 
alcohol. The free acid was liberated by treatment 
of an aqueous solution of the potassium Salt with 
a solution of monochloracetic acid. 

EXAMPLE III 
5-(2'-nitro-n-butyl)-2-thiobarbituric acid 
A saturated solution of potassium 2-thiobarbi 

turate was prepared by boiling a mixture of 275 
cc. of 95% ethyl alcohol and 140 cc. of Water with 
9.4 grams of the potassium Salt. The hot Solu 
tion was decanted and to it WaS added 6.0 grams 
(an excess) of 2-nitro-1-butene. The remainder 
of the undissolved salt was dissolved in 125 cc. 
of boiling water and added to the reaction mix 
ture. The solution was allowed to cool and 
Within a short time the lachrymatory odor of 
nitroolefin had disappeared. On evaporation of 
the solution to dryness, a nearly theoretical yield 
of crude potassium 5-(2'-nitro-n-butyl)-2-thio 
barbiturate was obtained. Impurities were re 
moved by dissolving a 3.0...g. portion of the crude: 
salt in 25 ml. of boiling absolute methyl alcohol, 
allowing to stand with 0.2 g. activated charcoal 
at 65° C., fitering, adding 40 ml. of dry ether to 
the filtrate, cooling, filtering again to remove 
dark-colored impurities, then evaporating the 
filtrate to obtain the purified salt. 

Analysis: Calculated for potassium 5-(2'-nitro 
n-butyl)-2-thiobarbiturate: K, 13.79%; found, K, 
13.56%, 13.53%. 
The corresponding barium and calcium SaltS 

were separately prepared by adding concentrated 
solutions of barium chloride and calcium nitrate, 
respectively, to separate concentrated clarified 
solutions of the potassium salt. The barium and 
calcium salts, respectively, precipitated out. 
These alkaline earth metal salts were much less 
soluble in water than was the potassium salt, but 
were nevertheless somewhat Soluble. 
The free 5-(2'-nitro-n-butyl)-2-thiobarbituric 

acid was prepared (1) by the cautious addition 
of a very dilute solution of sulfuric acid to an 
aqueous solution of the barium Salt, and (2) by 
a similar addition of a solution of oxalic acid to 
a solution of the calcium Salt. ..., 

EXAMPLE IV 
5-(2'-nitro-n-butyl)-borbitatric acid 

A boiling solution of 12.0 grams of potassium 
barbiturate in 200 cc. of water Was added during 
the course of a few minutes to a solution of 8.5 
grams of 2-nitro-1-butene in 135 cc. of 95%. 
ethyl alcohol. The mixture was allowed to stand 
until the next day (although the reaction WaS 
completed within a short time) and on evapora 
tion yielded 18.6 grams of crude potassium 
5-(2'-nitro-n-butyl)-barbiturate. In order to ob 
tain the free acid, 7.0 grams of this crude Salt 
were dissolved in 20 cc. of water and the Solution. 
was acidified by the addition of a Solution of 
2.0 grams of concentrated sulfuric acid in 20 cc. 
of Water over a period of 30 minutes, keeping the 
solution cooled and well stirred. During this pe 
riod the weight of free acid which separated in 
the form of white crystals was 2.7 grams. An ad 
ditional quantity of the free acid was recovered 
by extracting the aqueous mother liquor With 
ethyl ether. After recrystallization, the acid 

r 
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Small amount of Solid matter. 

6 
melted at 155° C. Analysis: Calculated for 5 
(2'-nitro-n-butyl)-barbituric acid: C, 41.92%, H, 
4.83%; found: C, 41.97%, H, 4.91%. 
In the foregoing examples an embodiment of 

this invention has been illustrated wherein the 
potassium salts of barbituric acid were employed. 
AS previously indicated, and in accordance with 
one preferred embodiment of this invention, it 
has been found under certain conditions ad 
Wantageous to use a quaternary ammonium Salt 
of the barbituric acid type compound instead 
of the alkali metal Salt. When such quaternary 
ammonium Salts are employed, the reaction may 
then be carried out in more concentrated Solutions 
and at lower temperatures. Likewise the use of 
these Salts is particularly desirable when it is 
desired to react a nitroolefin with a barbituric 
acid type derivative which already has one alkyl 
or aryl Substituent on the carbon atom in the 5. 
position since very much improved yields are ob 
tained (see particularly Example WTII). The 
next four examples are illustrative of processes 
in which a quaternary ammonium salt of the 
barbituric acid type compound is employed in 
reactions involving nitroolefins. 

EXAMPLE v. 
5-(2'-nitro-n-butyl)-barbituric acid 

A neutral Solution was prepared by adding 7.2 
grains of barbituric acid to 22.5 grams of Triton 
B, Cooling being effected as necessary to main 
tain the temperature below about 50° C. (Triton 
B is a commercial preparation of benzyltrimeth 
ylammonium hydroxide in a 40% aqueous Solu 
tion which is sold and distributed by Rohm & 
Haas Co., of Philadelphia, Pa.). To this solu 
tion was added 5.06 grams of 2-nitro-1-butene 
in Small portions With stirring, employing a Wa 
ter bath to prevent the temperature from rising 
above about 40° C. The odor of the nitroole 
fin was no longer observed after a short period. . 
After the solution had been allowed to stand 
for four days (this period of Standing not be 
ing necessary), it was centrifuged to remove a 

Thereafter the 5-(2’-nitro-n-butyl)--barbituric acid benzyltri 
methylammonium salt was treated in the Super 
natant liquid by the addition of 4.0 grams of con 
centrated sulfuric acid dissolved in 20 cc. of wa 
ter. The dilute acid was added dropwise with 
stirring over a 30 minute period, keeping the solu 
tion cooled. The Weight of crude product. Which 
separated in the form of tan crystals was 13.3 
grams. A single recrystallization from isopropyl 
alcohol was sufficient to yield nearly pure 5-(2'- 
nitro-n-butyl)-barbituric acid melting at 52 
to 154° C. 

EXAMPLE WI 

5-(2'-nitrol-1-phenylethyl)-2-thio 
barbituric acid. 

The benzyltrimethylammonium salt of 2-thio 
barbituric acid was prepared by adding to 2.25 
grams of Triton B enough 2-thiobarbituric acid 
(about 0.760 grams) to produce a neutral Solu 

- ition. After 30 minutes a solution of 0.70 gram 

t) 

is 

of 1-nitro-2-phenylethylene in 2.5 cc. of absolute 
ethyl alcohol was added. The solution remained 
clear on standing overnight but upon seeding 
deposited crystals of the benzyltrimethylammoni 
um salt of 5-(2’-nitro-1'-phenylethyl)-2-thio 
barbituric acid. The crystals were washed with 
5 cc. of ethyl alcohol and were dried. The crys 
tals had a melting point of 190° to 191° C. and 1.45 
grams were recovered, The corresponding free 
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acid was obtained by dissolving 0.80 gram of 
the salt in 50 cc. of water to form a Saturated 
solution and then adding 1 cc. of 3 N. hydro 
chloric acid at room temperature. The free acid 
separated out in the form of white crystals. 

EXAMPLE WI 

5-(2'-nitro-1'-phenylethyl)-barbituric acid 
The benzyltrimethylammonium salt of barbi 

turic acid was prepared by dissolving 1.3 grams 
of barbituric acid in 4.5 grams of Triton B. To 
this solution, previously clarified by centrifug 
ing, was added a solution of 1.4 grams of 1 
nitro-2-phenylethylene in 5 cc. of absolute ethyl 
alcohol with stirring. After a few minutes, white 
crystals of the benzyltrimethylammonium Salt of 
5-(2'-nitro-1'-phenylethyl)-barbituric acid be 
gan to precipitate. This salt was recovered by 
filtration and washed with a mixture of ethyl 
alcohol and water. It weighed 3.0 grams and 
decomposed at 175° C. An additional 0.9 gram. 
of the salt was recovered from the mother liquor. 
The free acid was obtained by dissolving 1.0 

gram of the salt in 5 cc. water at 60° C. and add 
ing 1 cc. of 3 N. hydrochloric acid dropwise with 
stirring. The oily droplets of the acid which 
first separated soon solidified in an amount cor 
responding to 0.62gram. 

EXAMPLE VIII 

5-ethyl-5-(2-nitro-n-butyl)-barbituric acid 
The benzyltrimethylammonium salt of 5-ethyl 

barbituric acid was prepared by dissolving 1.85 
grams of 5-ethylbarbituric acid in 4.4 grams of 
Triton B and 2.5 cc. of 95% ethyl alcohol to form 
a neutral solution. To this solution 1.17 grams of 
2-nitro-1-buttene were added dropwise with Stir 

- ring employing an ice bath to prevent the tem 
perature from rising above 50° C. The lachly 
matory odor of the nitroolefin disappeared at 
once. The following day 20 cc. of water Were 
added to the reaction mixture and it was cen 
trifuged to remove some gummy material which 
separated. The resulting clear solution of the 
benzyltrimethylammonium salt of 5-ethyl-5-(2'- 
nitro-n-butyl)-barbituric acid was acidified by 
the addition of 1.0 gram of concentrated Sulfuric 

: acid dissolved in 8 cc. of water dropwise with 
stirring and cooling over a 10 minute period. 
Additional gummy material formed Was Sepa 
rated and the clarified solution was allowed to 
evaporate until crystals formed which were re 
covered by filtration, washed with water and 
dried. The weight of crystals was 0.3 gram. 
After recrystallization from methyl ethyl ketone, 
the purified acid melted at 152.5° C. Analysis: 
Calculated for 5-ethyl-5-(2?-nitro -n - butyl)- 
barbituric acid: N, 16.34%; found: N, 16.47%. 
In the immediately preceding four examples, 

the benzyltrimethylammonium salts of barbituric 
acid and 2-thiobarbituric acid have been Specifi 
cally disclosed. However, it will be apparent to 
one skilled in the art that other quaternary an 

5 
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monium salts may be employed if desired. For 
example, tetraethanolammonium salts have been 
used. As will be apparent to one skilled in the 
art, those quaternary ammonium salts that are 
preferred for use are those which are soluble to 
a substantial degree in the Solvents employed for 
the nitro refin addition reaction. 
In order to demonstrate that aspect of this 

invention which i siates to ha preparation of 5 
alkyl-5-(2'-nitroalkyl) barbituric acid type comi 75 

barbiturate. 

8 
pounds by alkylation in accordance with this 
invention, the following three examples are given: 

EXAMPLE IX 
5-methyl-5-(2'-nitro-n-butyl)-2 - thiobarbituric 

acid 
A Solution was prepared comprising 73 cc. of 

absolute methyl alcohol, 14.5 cc. of methyl iodide 
and 7.0 grams of potassium. 5-(2'-nitro-n-butyl)- 
2-thiobarbiturate, the latter being prepared in 
accordance with the method indicated in Exam 
ple III. The solution was refluxed for 24 hours, 
then filtered and the filtrate evaporated to dry 
ness. The crude product was purified by dis 
Solving in 24 ml. of hot alcohol, then throwing out 
of solution by addition of water and cooling. 
After two further crystallizations from isopropyl 
alcohol it was obtained in the form of Crystals 
melting at 203° C. with decomposition. Analysis: 
Calculated for 5-methyl-5-(2'-nitro-n-butyl)-2- 
thiobarbituric acid: C, 41.69, H, 5.05; found: C, 
41.85, H, 5.02. 

EXAMPLE X 

5-allyl-5-(2'-nitro-n-butyl)-barbituric acid 
. A solution was prepared containing 105 cc. of 
95% ethyl alcohol, 7.0 grams of allyl bromide and 
7.0 grams of potassium 5-(2'-nitro-n-butyl)- 
barbiturate, the latter having been prepared in 
accordance with the method indicated in Exam 
ple IV above. The resulting solution was refluxed 
for 24 hours, cooled and filtered to remove by 
products. The filtrate was evaporated to dryness 
and recrystallized first from hot absolute ethanol 
solution, by addition of water and cooling, then 
from isopropyl alcohol by addition of n-butyl 
ether to produce crystals of 5-allyl-5-(2-nitro 
n-butyl)-barbituric acid, melting at 133 to 
133.5° C. Analysis of the acid showed: Calcu 
lated: C, 49.03, H, 5.62; found: C, 49.10, H, 5.66. 

EXAMPLE XI 
5-benayl-5-(2-nitro-n-butyl)-barbituric acid 
A solution was prepared containing 104 cc. of 

91% ethyl alcohol, 5.0 grams of benzyl chloride 
and 4.5 grams of potassium 5-(2'-nitro-n-butyl)- 

The Solution was refluxed for 24 
hours, cooled and filtered to remove potassium 
chloride. The filtrate was evaporated to dryneSS 
and the residue was recrystallized first from hot 
absolute alcohol, by addition of water and cooling, 
then from 95% alcohol to form white crystals 
which melted with decomposition at 225 to 227 
C. The acid prepared showed upon analysis: Cal 
culated: C, 56.38, H, 5.36; found: C, 56.42, H, 
5.41. 

It will be apparent from the foregoing exam 
ples that a new series of compounds has been 
prepared which are particularly useful as inter 
mediates in the preparation of certain pharma 
ceuticals related to barbituric acid and its ana 
logues. Broadly Speaking, the invention con 
templates compounds and processes wherein the 
barbituric acid type ring nucleus is Substituted 
in the 5 position by a 3-nitroalkyl group. In its 
broadest aspects the invention contemplates not 
only the derivatives of barbituric acid, but also 

...the derivatives of 2-thiobarbituric acid, malonyl 
guanidine, their respective salts and other deriv 
atives. For example, the N-alkyl derivatives of 
compounds of this type are contemplated within 
the Spirit and Scope of this invention and may 
be prepared by reacting a nitroolefin with the 
N-alkyl derivative Salts in the manner indicated 
in the foregoing, 
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While several particular embodiments of this 
invention are shown above, it will be understood, 
of course, that the invention is not to be limited 
thereto, Since many modifications may be made, 
and it is contemplated, therefore, by the ap 
pended claims, to cover any such modifications 
as fall within the true spirit and scope of this 
invention. 
What is claimed is: 
1. A compound selected from the class consist 

ing of acids having the formula: - 

No. R. 
R-C-C C-N 

Y/ N 
R? Yo- / N 

Yi 

C-seX 

Wherein R1 is selected from the group consisting 
of hydrogen and alkyl, wherein R2 is selected 
from the group consisting of hydrogen, alkyl and 
aryl, Wherein R3 is Selected from the group con 
sisting of hydrogen, alkyl and aralkyl; and 
wherein X is selected from the group consisting 
of oxygen and sulfur; and the salts of said acids. 

2. A barbituric acid derivative Selected from 
the class consisting of compounds having the 
formula: 

NO, R2 O 

R-C-CI - 

8 H 
wherein R1 is selected from the group consisting 
of hydrogen and alkyl, wherein R2 is selected 
from the group consisting of hydrogen, alkyl and 
aryl and wherein R3 is selected from the group 
consisting of hydrogen, alkyl, and aralkyl; and 
the Salts of said compounds. 

3. A 2-thiobarbituric acid derivative selected 
from the class consisting of compounds having 
the formula: . 

NO, R2 O 

Y/ N 

sh 
wherein R1 is selected from the group consisting 
of hydrogen and alkyl, wherein R2 is selected 

C-S 

() 

15 

2 
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from the group consisting of hydrogen, alkyl and 
ary and wherein R3 is selected from the group 
consisting of hydrogen, alkyl, and aralkyl; and 
the Salts of said compounds. 

4. A compound selected from the group con 
sisting of the 5-(2-nitroalkyl) barbituric acids 
and their salts. 

5. A compound selected from the group con 
sisting of the 5-(2'-nitroalkyl) 2-thiobarbituric 
acids and their salts. 

6. 5-Benzyl - 5 - (2'-nitro-n-butyl)-barbituric 
acid. 

7. 5-Methyl - 5 - (2'-nitro-n-butyl)-2-thiobar 
bituric acid. 

8. 5-Ethyl-5-(2'-nitro - n - butyl) - barbituric 
acid. 

9. A process of preparing a compound having 
a barbituric acid type ring nucleus Substituted in 
the 5 position with a 6-nitroalkyl group which 
comprises reacting a nitroolefin in which the 
nitro group is attached to one of the doubly 
bound carbon atoms with a Salt of a compound 

5 

O 
selected from the group consisting of barbituric 
acid and 2-thiobarbituric acid to produce the said 
compound having a barbituric acid ring type 
nucleus substituted in the five-position. With a 
6-litroalkyl group. 

10. A process of preparing a 5-(2-nitroalkyl) 
barbituric acid derivative which comprises react 
ing a nitroolefin in which the nitro group is at 
tached to one of the doubly bound carbon atoms 
With a salt of barbituric acid to produce a 5-(2'- 
nitroalkyl) barbituric acid derivative. 

1i. The process recited in claim 10 wherein said 
salt is a quaternary ammonium salt of barbituric 
acid. 

12. The process recited in claim 10 wherein said 
salt is a benzyltrimethylammonium salt of bar 
bituric acid. 

13. The process recited in claim 10 wherein said 
Salt is an alkali metal salt. 

14. The process recited in claim 10 wherein said 
Salt is a potassium Salt. 

15. A process of preparing a 5-(2'-nitroalkyl)- 
2-thiobarbituric acid derivative which comprises 
reacting a nitroolefin in which the nitro group is 
attached to one of the doubly bound carbon atoms 
with a salt of 2-thiobarbituric acid to produce a 
5-(2-nitroalkyl)-2-thiobarbituric acid derivative. 

16. The process recited in claim 15 wherein said. 
Salt is a quaternary ammonium salt of barbituric 
acid. 

17. The process recited in claim 15 wherein said 
salt is a benzyltrimethylammonium salt of bar 
bituric acid. 

18. The process recited in claim 15 wherein Said 
salt is an alkali metal salt. 

19. The process recited in claim 15 wherein said 
salt is a potassium salt. 

20. A process for the preparation of a 5-(2'- 
nitroalkyl)-5-alkyl derivative of a compound se 
lected from the group consisting of barbituric 
acid and 2-thiobarbituric acid which comprises 
reacting a nitroolefin in which the nitro group is 
attached to one of the doubly bound carbon atoms 
with a quaternary ammonium salt of a 5-alkyl 
derivative of said compound to produce a 5-(2'- 
nitroalkyl)-5-alkyl derivative of a compound Se 
lected from the group consisting of barbituric 
acid and 2-thiobarbituric acid. 

21. The process recited in claim 20 wherein said 
salt is a benzyltrimethylammonium salt of said 
derivative. 

22. A process of alkylating in the 5 position a 
compound selected from the group consisting of 
the salts of 5-(2-nitroalkyl)-barbituric acid and 
of 5-(2-nitroalkyl)-2-thiobarbituric acid which 
comprises reacting said compound With an alkyl 
halide. 
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23. The process recited in claim 22 wherein said 
halide is selected from the group consisting of 
chloride, bromide and iodide. 

24. A compound Selected from the group con 
sisting of 5-(2'-nitroalkyl)-5-alkyl barbituric 
acids. 

25. A compound selected from the group con 
sisting of 5-(2'-nitroalkyl)-5-alkylthiobarbituric 
acids. 

26. A compound selected from the group con 
sisting of 5-(2'-nitroalkyl)-5-aralkyl barbituric 
acids. - 

27. A compound selected from the group con 
sisting of 5-(2'-nitroalkyl)-5-aralkyl thiobar 
bituric acids. 

CART. BAHNER. 
No references cited. 
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