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- COMPLETE SPECIFICAT'ION

Novel Thlobarblturic Acid Derivatives and a process for the
: manufacture thereof :

: We, F. HorrmanN-LA Rocse & Co.,
AKTIENGESELLSCHAFT, a Swiss Company, of
‘124—184 Grenzachersttasse Basle, Switzer-
land, do hereby declare the invention, for
5 which we pray that a’ patent may be granted
- to us, and. the method by which it is to be
performed to be particularly described in and

by the following statement: —
This invention relates to novel thiobarbituric
10 acid derivatives and a process for the manu-

facture thereof.

British Patent Specification No. 797,017
describes inter dlia oompounds of the formula

Mand Y represents an alkyl or alkenyl group, an
salts thereof and a process for the preparation
of same. According to the specification, these
compounds are valuable as sedatives, hyp-

20 notics, soporifics and anuepﬂepues British

. Patent Specification No. 825,832 descrlbes

< ' inter alia-compounds of the formula -

whgm represents an alkyl group and Y
25 repres
alkenyl~group, and- alkali-metal and alkaline-

earth~n1‘eta1 salts thereof and a process for-the
_ [Pnce 4s. Gd.]

,an alkyl, alkenyl, cycloalkyl or cyclo-

manufacture of same, According to the speci-
fication, these compounds have known thera-
peuatically useful properties, some being hyp-
notics, sedatives and anaesthetics.

It has now been found in accordance with
the present invention that compounds of the
genera] formula

\ >.— u\.=3

o"*"

,wherem,g,Ri represents an alkyl radical con-
taining“from eleven to eighteen carbon atoms
and R?® represents an alkyl, alkenyl, alkynyl or

halo-alkenyl group containing up to six carbon -

atoms or a cyclohexyl or cyclohexenyl group,
and alkali-metal and alkaline-earth-metal salts
thereof, none of which have been specifically
disclosed in the prior specifications given earlier
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although in part falling within the general ..

formulae given therein,-are characterised in
having valuable therapeutic and prophylactic
properties against virus infections (against
influenza viruses for example) while being un-
suited for therapy normally. associated with
the administration of barbiturates.

The radicals, pentadecyl, myristyl, tridecyl
and lauryl are prefetted as values for R in the
foregoing formula. As to . R?, the radicals
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
hexyl, vinyl, allyl, B-methyl-allyl, ' v,y-di-
methyl-allyl, propenyl, . propargyl,. 8-bromo-

- allyl, cyclohexyl, cyclohexen -2 - yl are
examples — allyl being preferred.

invention, the said derivatives are manufactured
by condensing an ester of the general formula

According to the process provided by the .
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' " diluted aqueous hydrochloric acid under reflux. 60
rL c,a3 The substituted thiqbarbit\laricfacids of the’™;
e invention can be crystallized - from. orgami{ "¢
»Y \ﬁ_m solvents and, due to their acidic propemﬁ}\_}
0 can form alkali-meta] salts (such as sodium ~-~ -

ywherein R® represents a cyano or carbalkoxy
radical, R* represents an alkyl group contain-
ing up to six carbon atoms and R' and R
have the significance mentioned earlier, with
thiourea and, where the radical R® in said
ester represents a Cyano group, hydrolyzing
the resulting 4 - imino - thio - barbituric acid

" and, if desired, converting the condensation
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or hydrolysis product into an alkali-metal or
alkaline-earth-metal sait. )

Some of the ester starting materials are new
and may be produced from known compounds
by methods known in the art. One such
method, for example, comprises alkenylating
and/or alkylating a ‘dialkyl malonate or a
" cyano-acetic acid alkyl ester. Preferred ester
starting materials are the allyl-alkyl-malonic
acid diethyl esters. They can be produced by
first condensing a malonic acid diethyl ester
with an alkyl halide (e.g. an alkyl bromide) in
the presence of a sodium alkoxide to form an
alkyl-malonic acid diethyl ester and reacting
the latter in the form: of its sodium salt with
allyl bromide in diethyl carbopate as a solvent.

A convenient way of effecting the condensa-
tion consists in treating the ester starting
materials in a suitable organic solvent (e.g. an
alKanol containing up to six carbon atoms such
as methanol or ethanol) with the thiourea in
the presence of an alkaline condensation agent
(e.g. a sodium alkoxide such as sodivfn meth-
oxide or sodium ethoxide). It is of advantage
to work at an elevated temperature, at the
boiling point of the reaction mixture for ex-
ample. However, the reaction can also be
carried out at lower temperatures. It is con-
venient to effect the condensation at a tem-
perature of 50°C to 70°C, The reaction time
varies from 0.5 hours to 3 hours or more
according to temperature and type of sub-
stituents present. The thiobarbituric acid
formed is set free through the addition of an
acid (e.g. a minera] acid or acetic acid), either
after having diluted the reaction mixture with
water or after having distilled off the solvent
and taken up the residue in water. The barbi-
turic acid is isolated by filtration or extraction
with an organic solvent. - y

When using an ester starting material in
which R? represents a cyano radical, it is
necessary to transform the resulting 4-imino-
thiobarbituric acid into the corresponding thio-
barbituric acid by hydrolysis; for example, with

a mineral acid such as hydrochloric acid (pre-.

ferably in an amount equivalent. to the 4-
imino-thiobarbituric acid). The hydrolysis may
be accomplished by heating the 4-imino-thio-
barbituric acid with an equivalent amount of

- acetic acid was added to a pH-valie

salts) or alkaline-earth-metal * salts (such as
calcium salts). The alkali-metal salts can, for
example, be prepared by first dissolving the
substituted thiobarbituric acid in a suitable
alcohol such as methanol or ethano! and then
adding thereto an alkali-metal alkoxide or
hydroxide, The alkali-metal salt of the sub-
stituted thiobarbituric acid is thereupon pre--
cipitated through addition of a suitable solvent.
The alkaline-earth-metal-salts (e.g. the calcium
salts) can be formed from the alkali-metal salts
(e.g. the sodium.salts) by interaction with a-
soluble alkaline-earth-metal salt (e.g. with’
calcium chloride).
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-As stated earlier, the substituted thiobarbi-

turic acids as well as their therapeutically
acceptable alkali-metal and alkaline-earth-metal
salts possess valuable therapeutic and prophy-
lactic properties against virus infections,

against influenza viruses for example. The -

derivatives of ‘this invention may therefore be
used as medicaments in the form of pharma-
ceutical preparations, which contain them in
admixture with a pharmaceutical organic or
inorganic, solid or liquid carrier suitable for
enteral (e.g. oral) or parenteral administration. -

. For making up . the preparations there may be
-employed compatible substances such as water,

gelatine, lactose, starches, magnesiuny stearate,
talc, vegetable oils, gums, polyalkylene glycols,
petroleum jelly or any other known compatible
carrier used for the preparation of medica-
ments. The pharmaceutical preparations may
be in solid form (e.g. tablets, dragees, supposi-
tories or capsules) or in liquid form (e.g. solu-
tions, emulsions or suspensions).. If desired,
they may be sterilized and/or contain:guxiliary
substances such as preserving agents, stabilizing
agents, wetting or emulsifying agents, salts for
varying the osmotic pressure or buffers. They
may. also contain other therapeutically useful
substances.

The folowing examples are illustrative of the
process of the invention: S

. EXAMPLE 1 o ‘"" .

16.3 g of sodium were dissolved in-162 ml

of absolute methanol. To this solutien were

_added 23.2 g of thiourea while stirring, After -
complete dissolution 80 g of allyl “myristyl ~

malonic. acid diethyl ester were added.. The

e

perature of 60°C until a sample’ Wag. clearly

reaction mixture was stirred at 2. bath tem- -
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soluble in water, which was the case"a%; about -

1-hour. The mixture was poured oy, totice and

thiobarbituric acid was extracted~with. ether,
the ethereal layer was separated, washed with
sodium bicarbonate solution and saturated
sodium chloride solution, dried and concen-
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. trated, A viscous oily residue remained which

-

was dissolved in petroleum ether (b.p. 60°—

. "790°C) whilst heating. After filtration and cool-
-3 ing of the solution S-allyl-5-myristyl-2-thio-
- 57 barbituric acid of m.p. 78°—79°C crystallized
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out.

By the same procedure as described above
the following compounds can be prepared: 5-
allyl - 5 - undecyl - 2 - thiobarbituric acid;
m.p. 84°—86°C; 5 - allyl - 5 - lauryl - 2-
thiobarbituric acid; m.p. 68°—69°C; 5 . allyl-
5 - tridecyl - 2 - thiobarbituric acid; m.p.
68°—70°C; 5 - allyl - 5 - pentadecyl - 2-
thiobarbituric acid; m.p. 74°—75°C; 5-allyl-
5 - cetyl - 2 - thiobarbituric acid; m.p. 69°—
71°C; 5 - methyl - 5 - myristyl - 2 - thio-

" ‘barbituric acid; m.p, 100°—104°C; 5-butyl-

5 - myristyl - 2 - thiobarbituric acid; m.p.
41°—43°C; 5 - propyl - 5 - myristyl - 2-
thiobarbituric acid; m.p. 69°—71°C; 5-iso-
butyl - 5 . myristyl - 2 - thiobarbituric acid;
m.p. 75°—77°C; 5 - (8 - methyl - allyl} - 5-
myristyl - 2 - thiobarbituric acid; m.p. §3°—
85°C; 5 - propargyl - 5 - myristyl - 2 - thio-
barbituric acid; m.p. 103°—105°C; 5-cyclo-
hexyl - § - myristyl - 2 - thiobarbituric acid;
m.p. 58°—60°C; 5 - (8 - bromo - allyl) - 5-
myristyl - 2 . thiobarbituric acid; m.p, 90°~—
91°C; 5 - [cyclohexen - (2) - y1] - 5-myristyl-
2-thiobarbituric. acid; m.p. 61°—64°C,

The following disubstituted malonic acid
diethyl esters were used as starting materials:
allyl-myristyl-malonic acid diethyl ester; b.p.
170°C/0.025 mm; allyl . undecyl - malonic
acid diethyl ester; b.p. 170°C/0.15- mm; allyl-

 lauryl-malonic acid diethyl ester; b.p. 157°C/

0.15 mm; allyl-tridecyl-malonic acid diethyl
ester; b.p. 170°C/0.02 mm; allyl-pentadecyl-
malonic acid diethyl ester; b.p, 175°C/0.07
mm; allyl-cetyl-malonic acid diethyl ester; b.p.
190°C/0.2 mm; methyl-myristyl-malonic acid
d1et1_1yl ester; b.p. 177°C/0.3 mm; butyl-
myristyl-malonic acid diethyl ester; b.p.
174°C/0.1 mm; propyl-myristyl-malonic acid
diethyl ester; b.p. 155°C/0.07 mm; #sobutyl-
myristyl-malonic acid diethyl ester; b.p.

. 153°C/0.02 mm; (8 - methyl - allyl)-myristyl-

malonic acid diethyl “ester; b.p. 170°C/0.02
mm; propargyl - myristyl - malonic acid di-
ethyl ester; b.p. 186°C/0.25 mm; cyclohexyl-
myristyl - malonic acid diethyl ester; b.p.
200°C/0.4 mm; (8 - bromo . allyl) - myristyl-
malonic acid diethyl ester; b.p. 190°C/0.07
mm; [cyclohexen - (2) - yl] - myristyl-malonic
acid diethyl ester; b.p. 195°C/0.04 mm,

46 & of Odi----EXAMPLB 2

-0 g of sodium were dissolved in 100 ml
of absolute ethanol. To this solution were
added 8.4 g of thiourea at a temperature of 40°

C, while stirring until the solution was com-
plete. Thereafter 32,1 g of a-allyl-o-

Cyano-

“myristic acid ethy] ester (b.p. = 157°C/0.1mm)

were added. The stirring was continued over a
period of 24 hours at a temperature of 60°~——

80°C. After that time the mixture was poured
on to ice, acidified with acetic acid and ex-
tracted with ether. The ethereal solution was
washed with water, dried over sodium sulphate
and concentrated. The residue was recrystal-
lized from ethanol and represents S-allyl-5-
lauryl - 2 - thio - 4 - imino - barbituric acid
of melting point 228°—230°C (decomposi~
tion).

235 gof 5. allyl - 5 - lauryl - 2 - thio-
4-imino-barbituric acid were heated under
reflux during 48 hours in a mixture of 6.4 ml
of water and 7.0 mi of 1-N hydrochloric acid.
After cooling ether 'was added, the ethereal
layer washed neutral with sodium bicarbonate
solution, dried and concentrated. The residue
was crystallized from petroleum ether (b.p.
60°~—90°C). There was obtained in practically
theoretical yield § ~ allyl - § - lauryl - 2 - thio-
barbituric acid of melting point 68°—69°C.
It is identical with the product prepared
according to Example 1.

ExamPLE 3
50 g of 5 - allyl - 5 - myristyl - 2 - thio-
barbituric acid, 10 g of fumed silicon dioxide,
13.9 g of corn starch, 1 g of talc and 0.1 g of
magnesium stearate were thoroughly mixed and
the mass obtained was pressed to tablets of
750 mg.
. ExampLs 4
50 g of 5-allyl-5-pentadecyl-2-thiobarbituric
acid, 10 g of fumed silicon dioxide, 13.9 g of
corn starch, 1 g of talc and 0.1 g of magnesium
stearate were thoroughly mized and the mass
obtained was pressed to tablets of 750 mg.

EXAMPLE 5

50 g of 5 - propyl - 5 - myristyl - 2 - thio-
barbituric acid, 10 g of fumed silicon dioxide,
13.9 g of corn starch, 1 g of talc and 0.1 g
of magnesium stearate were thoroughly mixed
and the mass obtained was pressed to tablets
of 750 mg. .

WHAT WE CLAIM IS:— .

1) Compounds of the general formula

0.
1
Y
R o//'—N

swherein R* represents an alkyl radical con-

taining from eleven to eighteen carbon atoms
and R* represents an alkyl, alkenyl, alkynyl or
halo-alkenyl group containing up to six carbon
atoms or a cyclohexyl or cyclohexenyl group,
and alkali-metal and alkaline-earth-metal salts
thereof.
2) The sodium and calcium salts of th

compounds formulated in claim 1. :
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trated, A viscous oily residue remained which
was dissolved in petroleum ether (b.p. 60°—
‘90°C) whilst heating. After filtration and cool-

‘”‘\'{. ing of the solution S-allyl-5-myristyl-2-thio-

barbituric acid of m.p, 78°—79°C crystallized
out. '

By the same procedure as described above
the following compounds can be prepared: 5-
allyl - § - undecyl - 2 - thiobarbituric acid;
m.p. 84°—86°C; 5 - allyl - 5 - lauryl - 2~
thiobarbitaric acid; m.p. 68°—69°C; 5 . allyl-
5 - tridecyl - 2 - thiobarbituric acid; m.p.
68°—70°C; 5 - allyl - 5 - pentadecyl - 2-
thiobarbituric acid; m.p. 74°—75°C; 5-allyl-
5 - cetyl - 2 - thiobarbituric acid; m.p. 69°—
71°C; 5 . methyl - 5 - myristyl - 2 - thio-
barbituric acid; m.p. 100°--104°C; 5-butyl-
5 - myristyl - 2 - thiobarbituric acid; m.p.
41°—43°C; 5 - propyl - 5 - myristyl - 2-
thiobarbituric acid; m.p. 69°—71°C; 5-iso-
butyl . 5 - myristyl ~ 2 --thiobarbituric acid;
mp. 75°—77°C; 5 - (8 - methyl - allyly - 5-
myristyl - 2 - thiobarbituric acid; m.p. 83°—
85°C; 5 - propargyl - 5 - myristyl - 2 - thio-
barbituric acid; m.p. 103°—105°C; 5-cyclo-

hexyl - 5 - myristyl - 2 - thiobarbituric acid; .

m.p. 58°—60°C; S ~ (8 - bromo - allyl) - 5-
myristyl - 2 - thiobarbituric acid; m.p. 90°—
91°C; 5 - [cyclohexen - (2} - yl] - 5-myristyl-
2-thiobarbituric acid; m.p. 61°—64°C.

The following disubstituted malonic acid
diethyl esters were used as starting materials:
allyl-myristyl-malonic acid diethyl ester; b.p.
170°C/0.025 mm; allyl - undecyl - malonic
acid diethyl ester; b.p. 170°C/0.15. mm; allyl-
lauryl-malonic acid diethyl ester; b.p, 157°C/
0.15 mm; allyl-tridecyl-malonic acid diethyl
ester; b.p. 170°C/0.02 mm; allyl-pentadecyl-
mglonic acid diethyl ester; b.p, 175°C/0.07
mmy allyl-cetyl-malonic acid diethyl ester; b.p.
190°C/0.2 mm; methyl-myristyl-malonic acid
diethyl ester; bp. 177°C/0.3 mm; butyl-
myristyl-malonic acid diethyl ester; b.p.
174°C/0.1 mm; propyl-myristyl-malonic acid
diethyl ester; bip. 155°C/0.07 mm; isobutyl-
myristyl-malonic acid diethyl ester; b.p.
153°C/0.02 mm; (8 - methy! - allyl)-myristyl-
malonic acid diethy] ester; b.p. 170°C/0.02
mm; propargyl - myristyl - malonic acid di~
ethyl ester; b.p. 186°C/0.25 mm; cyclohexyl~
myristyl -~malonic acid diethyt ester; b.p.
200°C/0.4 mm; (8 - bromo - allyl) - myristyl.
malonic acid diethyl ester; b.p. 190°C/0.07
mm; [eyclohexen - (2) - yl] - myristyl-malonic
acid diethyl ester; b.p. 195°C/0.04 mm,

. - ..  ExampLE 2
4.6 g:of sodium were dissolved in 100 ml
of absolute ethanol. To this solution were

.:-hd’dgd.fg#g/ of thiourea at a temperature of 40°
.G, while-stirring until the solution was com-

plete.. Thereafter 32.1 g of e-allyl-o-cyano-

‘myristic acid ethyl ester (b.p. =15 7°C/0.1mm})
‘were added. The stirring was continued over a
period of 24 hours at a temperature of 60°—

80°C. After that time the mixture was poured
on to ice, acidified with acetic acid and ex-

tracted with ether, The ethereal solution was’

washed with water, dried over sodium sulphate
and concentrated. The residue was recrystal-

" lized from ethanol and represents 5-allyl-5-

lauryl - 2 - thio - 4 - imino - barbituric acid

of melting point 228°—230°C (decomposi- .

tion). :

2.)35 g of 5. allyl - § - lauryl . 2 - thio-
4-imino-barbituric acid were heated wunder
reflux during 48 hours in a mixture of 6.4 ml
of water and 7.0 m! of 1-N hydrochloric acid.
After cooling ether was added, the ethereal
layer washed neutral with sodium bicarbonate
solution, dried and concentrated. The residue
was crystallized from petroleum ether (b.p.
60°—90°C). There was obtained in practically
theoretical yield 5 - allyl - 5 - lauryl - 2 - thio-
barbituric acid of melting point 68°—69°C.
It is identical with the product prepared
according to Example 1.

EXAMPLE 3
50 gof 5- allyl - 5 - myristyl - 2 - thio-
barbituric acid, 10 g of fumed silicon dioxide,
139 g of corn starch, 1 g of talc and 0.1' g of
magnesium stearate were thoroughly mixed and
the mass obtained was pressed to tablets of
750 mg. '
" EXAMPLE 4
50 g of 5-allyl-5-pentadecyl-2-thiobarbituric
acid, 10 g of fumed silicon dioxide, 13.9 g of
corn starch, 1 g of talc and 0.1 g of magnesium
stearate were thoroughly mixed and the mass
obtained was pressed to tablets of 750 mg.

~ ExamPpPLE §
50 g of 5 - propyl - 5 - myristyl - 2 - thio-

barbituric acid, 10 g of fumed silicon dioxide,

13.9 g of corn starch, 1 g of talc and 0.1 g
~of magnesium stearate were thoroughly mixed
and the mass obtained was pressed to tablets
of 750 mg. .
WHAT WE CLAIM IS: —
1) Compounds of the general formula

[4)
1
ES s
R o//'—“

swherein R! represents an alkyl radical con-

taining from eleven to eighteens carbon atoms -

and R® represents an alkyl, alkenyl, alkynyl or
halo-alkenyl group containing up to six carbon
atoms or a cyclohexyl or cyclohexenyl group,
and alkali-metal and alkaline-earth-metal salts
thereof.

2) The sodium and calcium salts of the
compounds formulated in claim 1. ’
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3) 5= Ally'l =5 - pentadecy’l - 2 - thio- product as the case may. be i is converted mto

barbituric acid, © an alkali-metal salt by treatment with an ;2
4 5-A11y1~5-mynstyl-2-th10barb1tunc acid.  alkali-metal alkoxide or hydroxide in a suit-.
5) 5-Allyl-5-tridecyl-2-thiobarbituric acid. able alcohol, or into-a calcium salt by effecting
6) 5-Allyl-5-lauryl-2-thiobarbituric acid. said treatment using sodium hydroxide or

5 - Propyl - 5 - mynstyl -2 - thxo- alkoxide and then treatment with calcmm

barbltunc acid. chloride. .

8) A process for the manufacture of the - 10) A process in accordance with claim 8 or
derivatives claimed in claim 1 hereof, which claim 9, wherein a startmg mamal in: Wh1ch .

process comprises condenmng an ester of ‘the R*lsallylnsused.
general formula 11) A process in. acoordance withy claim 8,
o : claim 9 or ¢laim 10, wherein an allyl—penta—
decyl-malonic acid d1a1ky1 ester, allyl-myristyl-

35

1 E‘3 . malonic acid - dialkyl =ester, allyl-tridecyl- -

: malonic _acid _dialkyl . ester. or allyl-lauryl-
113’ \?—oa : malonic acid. dmlkyl ester is used as the start-
mg material, -

12, A process in- aocordanoe with claim 8 or

claim 9, wherein a propyl-mynstyl—malomc_ B

acid d:alkyl esﬁer s used as the starting
therem R¥* repmsents a cyano or carbalkoxy material,

radical, R* represents an alkyl group contain- - 13) A process for the manufacture of the."

ing up to six carbon atoms and R* and R? have derivatives claimed in claim 1 hereof, sub-

the significance given in claim 1, with thio- stantially as described with refa'ence to e o

_urea and, where the radical R® in said ester Examples 1 and: 2.

represents a cyano group, hydrolyzing the 14) An antivirus preparauon oompnsmg a .

resulting 4 - imino - thio - barbituric acid and, derivative ‘as claimed in claim 1 hereof and-a
if desired, converting the condensation or compauble pharmaceutical excipient.-
hydrolysis product into an alkali-metal or W. D. WHITAKER,

alkaline-carth-metal salt. - Patent Agent, : '
9 A process in accordance with' claim 8, ForF Hoffmann-La Roche & Co.,
wherein the condensation product or hydrolysxs : - Akuengesellschaft. .
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