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This application is a continuation-in-part of
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In various types of  heart diseases, particu~
larly congestive heart trouble, the patient be-
comes bloated due to sodium-in the form of salt
and thus water gathering:in the tissues. In ordeyr
to relieve this-condition, varicus compositions
have been prescribed containing. diuretic .com-
pounds. . These. diuretics.serve to excrete water
and .salt. from the kidneys and . thus. from the
tissues:so that the heart condition is relieved,
Many ;of .the.former. diuretic -compounds were
aromatic or aliphatic amines or amides, partic-
ularly : aliphatic. amines or amides. Inorganic
mercury compounds have been used: as diuretics
for.many years, but only. recently have organic
mercury compounds been used. The. early or-

ganic . mercury ..compounds were  amines. and”

amides. containing a..mercury atom. Most -of
these prior diuretic compounds, particularly of

the mercury. type; were dangerous to use as-they

sometimes caused death by stopping the heart..
When they were injected into the veins or the
muscles, they sometimes: destroyed or at least
caused severe irritation of the tissues. This was
particularly. true  where. the dinjection into the-
musele accidentally contacted fatty tissues:

The new compounds of this invention, which
are-particularly useful as-the active -ingredient
indiuretic compositions, are mercurated allylurea
compounds . having essentially the structural
formula: PR

Rx\ : (") "Ry
/N—c—NH~CHz-<:J—cHz—HgX -
Rz o L ORs.

wh‘erein‘ Ri and Re-are members of the class
consisting -of: alkyl groups; hydrogen atoms; and"
cyclo-aliphatic ‘groups in"which Ri* and Rorare
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Joined together to-form said group; Rz is a mem~"

ber-of the class: consisting of hydrogen ‘atoms

and alkyl groups, at least one and not more than -

two of R1, Rs and Rabeing. a ‘hydrogen atom, Ra
is a member of the class consisting of hydrogen
and an alkyl group, and X is a member of the
class consisting: of ‘atoms of ‘negative valence
other then carbon atoms and groups including
such .an atom. bonded . directly. to.the mercury
atom. . ‘
I the preferred ‘compounds the alkyl ‘groups
of R: and Rz contain not more than six carbon
atoms. Also in the preferred compounds, X is
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either halogen, hydroxyl, oxy-acyl, the residue
of an acidic nitrogen compound having & replace-"
able‘ hydrogen on the nitrogen atom, the residug”
of an alkyl thiol acid wherein the sulfur is bonded’
directly to the mercury atom, the alkali’ metal
salt of ‘this acid residue or a theophylline residue. ‘

Among ‘the ‘preferred compounds of this' in-
vention having the above structural formula is
the compound in which Ri is methyl, R is hydro-~"
gen, Rs s hydrogen, R« is methyl and X is chlo-
rine. Still others are those in‘which Rz, R3, R
and X are the same as those in the preceding
compound and in which R is either ethyl, n-pro-
pyl, n-butyl, n-hexyl and cyclohexyl. TIn other
preferred’ compounds, ‘Ri and Rs are’ Jjoined to
form a piperidyl group or a morpholyl group,
In other preferred compounds, Ri and Rs are.
both either ethyl groups or n-butyl groups.” One"
of the compounds that is espécially preferred is”
3-chloromercuri'- 2 & methoxy - 2 - methyl - pro=
bylurea. In this compound Riand Re are each a
hydrogen “atom;" Rz"and R4 are each 3’ methyl .
group and X is a chlorine atom. Cor

In preparing’ the new compounds of this in-
vention substituted: allyl ‘ureas are used having
the following structural formula: o

R]\ ﬁ R;
N—C—NHfCHz—,é‘H=CHa_ 5
Ry B ‘ i

where R1, Rz and R are as specified above. This
conipound is then reacted with a mercury. coms
pound to make the new compounds of this in-"
vention. < T o B
Still other new compounds of this. invention,’

which' are particularly useful as “diuretics; are. -
mercurated propylurea’ conipounds’ with ‘a ‘mer-"-
cury substituent on the 3-carbon atom and either
hydroxyl or alkoxyl on the 2-carbon atom and
having the following structural formula: .

: ‘H:N——(Ié-—-NH—‘-CHz—-CH—CHz—Hp-X
. . g R KA 2t
wherein R is ¢ither hydrogen or alkyl and X
Is either halogen, hydroxyl, oxy-acyl or the resi-
due of an acidic nitrogen compound having are- .

plageable hydrogen onthe nitrogen atom.such =

as theophylline, succinimide, snd ‘phthalimide .
residues remaining after the hydrogen on the
nitrogen “atom' has been replaced 'so that the
nitrogen'is directly bonded to the Hercury ‘atom.
Of these compounds it is preferred that the B
be an alkyl eroup containing from 1 to 5 carbon
atoms. -These compounds may also have g small -
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proportion' of a compound having the following
structural formula:

[o}
|
HzN——(l}—NH—CHz—C H—CH:—OR
HgX

Examples of the new compounds and their
preparation are as follows:

Ezample 1
CH;NHCONHCH.CH (0CH;)CH:HgCl
N-(8-chloromercuri-2-methoxypropyl)-N’-methylurea

To 23 g. of a 35% adqueous solution of methyl-
amine was added 10 g. of allylisocyanate. The
mixzture was concentrated at room temperature.
The residue after crystallization from ethyl ether,
melted at 48-49° and weighed 3.0 g. (20%).

Analysis: Caled. for CsHuoMN20: N, 24.50.
Found: N, 23.70.

To g solution of 2.5 g. of N-allyl-N’-methylurea
in 50 cc. of methy! alcohol was added a solution
of 6.4 g. of mercuric acetate in 100 cc. of methyl
alcohol. After sixteen hours, the insoluble ma-
terial was removed by filtration and a solution of
2.0 g. of sodium chloride in 20 ml, of water was
added to the filtrate. After twenty hours, the
white precipitate was collected by - filtration,
washed with water and crystallized from ethyl
alcohol. The product melting at 176-177°
weighed 1.8 g. (26%).

Analysis: Caled. for CeH1:N202HgCl: He, 52.62;
N, 7.34. Found: Hg, 52.61; N, 7.13.

Ezxample 2
C.H;NHCONHCH,CH (OCH;) CH:HgCl
N- (3-chloromercuri-2-methexypropyl)-N’-ethylurea

To 33 g. of an aqueous solution of ethylamine
(33%) was added 10 g. of allyl isocyanate. The
residue gfter concentration at room temperature
was crystallized from isopropylether. The N~
allyl-N’-ethylurea weighed 3.3 g. (20%) and
melted at 79-80°.

Analysis: Caled, for
Found: N, 21.35.

To a solution of 2.4 g. of W-allyl-N’-ethylurea
in 50 cc. of methyl alcohol was added a solution
of 6.4 g. of mercuric acetate in 100 ce. of methyl
alcohol. After twenty-four hours, the insoluble
material was removed by filtration and a solution
of 1.5 g. of sodium chloride in 20 cc, of water was
added to the filtrate. The solid which separated
upon concentration of the sclution at room tem-
perature, was washed with water and crystallized
from isopropy! alcohol. The recrystallized ma-
terial, melting point 140-141°, weighed 2.2 g.
30%).

Analysis: Caled. for C7H1sN202HgCl: Hg, 50.75;
N, 7.09. Found: Hg, 50.75; N, 6.76.

Example 3
n-C:H,NHCONHCH,CH (0CHj) CH-HgCl
N-(8-chloromercuri-2-methoxypropyl)-N'-n-propylurea

To 20 g. of propyl amine in 50 ml. of absolute
ether was added 12.5 g. of allylisocyanate. The
solution was concentrated at room temperature
and the residue was crystallized from ethyl ether
or from Skelly “B”. The recrystallized N-allyl-
N’-propylurea, melting at 96-97°, weighed 5.0 g.
(26%).

Analysis: Caled.
Found: N, 19.44.,

To a solution of 4.0 g. of N-allyl-N’-propylurea
in 50 cc. of methyl alcohol was added a solution
of 8.0 g. of mercuric acetate in 100 ml. of methyl
alcohol. Affer sixteen hours, the insoluble ma-

CsH12N20: N, 21.86.

for CrHuN20: N, 19.72.
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terial was removed by filtration and a solution of
2.0 g. of sodium chloride in 25 ml. of water was
added to the filtrate. The solid which separated
upon concentration at room temperature was
washed with water and crystallized from iso-
propyl alecohol. The product melted at 120.5-121°
and weighed 5.0 g. (60%).

Analysis: Caled, for CeH17N202EHgCl: Hg, 42.01;
N, 6.84. Pound: Hg, 48.78; N, 7.22.

Example 4
n-CH.NHCONHCH:CH (0CH;) CHzHgCl
N-(3-chloromercuri-2-methoxypropyl) -N’-u-butylurea

From the reaction of allylisccyanate with n-
butylamine, at room temperature in anhydrous
ether, N-allyl-N’-butylurea was cbtained in 40 9%
yield. This product, after washing with Skelly-i,
melted at 62-64°.

Analysis: Caled.
Found: N, 17.64.

By essentially the same technique used in the
preceding examples, N-allyl-t’-butylurea was
methoxy-mercurated. The N-(3-chloromercuri-
9-methoxypropyl) -N’-n-butylurea, after crystal-
lization from ethyl alcohcl, melted at 134-135°.
Yield, 30%.

Analysis: Caled. for CoH19NeO2HeCl: Hg, 47.06;
N, 6.62. Pound: Hg, 47.39; N, 6.76.

Example &
n-CeHsNHCONHCH.CH (OCHz) CH-HgCl
N-(3-chloromercuri-2-methoxypropyl)-N’'-n-hexylurea

N-allyl-N-n-hexylurea was prepared by the re-
action of allylisocyanate and n-hexylamine in
absolute ether. The residue obtained by concen~
tration of the reaction mixture was washed with
Skelly-B. The solid product, melting at 50-52°,
was isolated in 30% yield.

Analysis: Caled. for
Found: N, 14.97.

By the methoxymercuration of N-allyl-N'-n-
hexylurea, by the same procedure utilized in the
preceding examples, N - (3 - chloromercuri - 2-
methoxypropyl) -N-n-hexylurea, melting at 113
116°, was isolated in 60% yield.

Analysis: Caled. for CiFasNaO2EHgCl: Hg, 44.44;
N, 6.27. Found: Heg, 44.17; N, 6.55.

Example 6§

for CsHisN20: N, 17.87.

CiroH20N20: I, 15.20.

CH:—CH:
O\ NCONHCH:CHOCH:;:CH:HzCl

CH:—CH:
N-3-chloromercuri-2-methoxypropylcarbamylmorpholine

From the reaction of allylisocyanate and
morphsline in ether, N-allylcarbamylmorpholine,
crystaliized from isopropyl ether to a constant
melting point at 131-132°. Yield: 50%.

Anaylsis: Caled. for CsHialN20a:
Found: N, 16.65.

By the method used in the preceding examples,
N-allylecarbamylmorpholine was converted to N-3-
chloromercuri - 2 - methoxypropylcarbamyl mor-
pholine. ' The mercurial after crystallization from
ethy! alcohol melted at 112.5-113.5°. Yield: 46%.

Analysis: Caled. for CoHuN2OsHgCl: He, 45.87;
N, 6.41. Found Hg, 45.83; N, 6.63.

hxamapie 7

16.46.

M,

CH:—CH:
CH: NCONHCH:CH(OCH3z)CH:HgCl
CH;—CH;
N-5-chloromercuri-2-methoxypropylcarbamylpiperidine

N-allylcarbamylpiperidine, prepared by the re-

action of allylisocyanate and piperidine in ether,
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was: crystallized ftom xsoplopyr ether to-a cen-'
stant meitmg point: of -90-01° Vield: 3095

Analysis: Caled: for ColieN207 N, 16.68: Foundy
N 1661

To- g solution of Negllylearbamylipiperidine i
hot-metlyl aleohol was-added s mixture-of mer=
curic: acetate, acetic acid and methyl aleshol
After the reaction mixture was heated-under re=
flux for one-hour; the-insoluble material was re-
moved by filtration. A solution - of
chloride in water was added to the fltrate and
the mixture was concerdrated at room tempera-
ture. The residue was washed with water and
with ethyl alcohol and rserystallized from iso-
propyl ethier: The pecrystallized-materisl melted
at 119-120°,

Analysis: Caled. for C1oH19N202HgCl: Hg, 46.08;
N, 643, Found: Hg, 45.85; I, 6:4T.

Ezample 8
(CsHz ) s NCONHCH CHOCH; CH He 1
¥ 3:ch’lorom‘ercuri&imethoxypropyl‘)'—'N’;N”'-diétllyli_lre:i*

W-allyl-N’, N/ ~diethylurea was.prepared by the
reaction of allylisoeyanate and diethylamine.. ‘The
Dproduct, distilling at. 109-1107 at 1. mm. Hg, was
obtained in 65 % yicld. a,%==1.4741. _

Analysiss Caled: for:CeflisN20: N; 17.93. Found:
N, 18.04. ‘

To a solution of N-allyl-N’,N'-diethylurea in
methyl aleohol was-added s mixture of mercuric-
acetate, acetic acid and methyl alechel. After
one day, the insoluble material was removed hy
fAltration-and an aqgueous solution of sodinm chic-
ride was added to the fltrate: The mixture was
concentrated at room temperature. The cily
residue, . N<(3-chloromercuri-2-methoxvprooyl) -
N, N’-diethylurea, did not solidify.

Kxample §
(0+C4T) sNCONECH:CE OCH; CHH gl
N-( 3-chloromercuriz2-methoxypropyl)-N’ N’-dibutyluren

From. the:reaction. of dibutylamine with. allyl-
Isocyanatbe, N-allyl-N"N’-dibutylurea. was. oh-
tained. in 30%. yield.. The product. beiled. at
174-118% at 1 mm. He. nDZU—-? 4697 ‘

- Analysis: Caled. for CuHaN:0O: N, 1318
Found; N, 13.03..

To.a.hot solithien of N-allyl-N’/N'= dlbuwlurea.
in. methyl. alcehol was added, a mixture of. mexs
curic: acetate, acetic: acid. and methyl. alcohol.
After the reaction:mixture was heated under re-
flux for sizteen hLours, the insoluble maberial.was
removed by filtration: A sclution.of sodinm. ehlo-
ride in water was added to the filirate and the
mixture was concentrated. at room temperature.
The oily residue, after washing with water and
drying in vacuo over sulfuric. acid, solidified.
After washing with Skelly B, the =olid m eltea at
69-70°, Vield: 35%.

Analysis: Caled. for C1sH2iN202HgCl: Hg, 41.85;
N, 5.84. Found: Hg, 41.25; . 5.94.

Ezample 10
NH:CONHCHC(O.CH)CHHe Y-
Hy.
3- ch101 omercuri-2-methoxy-2-methyl- propvhuea

of: colq Water was neunahzed \mth ]47‘. g
furic acid., To this selution.was. agdded. g wdually
a solution of . 195.¢. of sedium. cyanate in.1000.ce.
of warm water. After twenfy houxs, ’rhemso.ua Was
removed by fltration and the fltrate Was cpnacens
frated in vacuo. The residue after.conce ¥
was poured- iitto-1200 cc: of:absoitte eth;
The solid material was removedby fAitration: and

sodiunt
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‘,
thre filtrate: was concentrated i vacuts T nes
sidual’ methallylurea,, after crystallization from
ethyl acetate melted at- 119—120‘” Yield: 190 g
55%) .

Ana1y51s Calcd. for CanNzO N,,24.54. Found:
N, 24.37.

To a solution of 20 g. of methallylires in 200
cc. of methyl alcohol was added a hot mixture
of 55 g. of mercurie:acetate,. 5-ec. of. glacial acetic
acid and 300: ce. of methyl alcohol. After the
reaction mixture was heated under reflux for six-
teen. Imurs the solid. material. was removed by
ﬁlm:aﬁun and a.solution.ef 12 &.of sodiym chlo~
ride:in. 60 ml..of water was added to the. filtrate.
The: -precipitate was. collected by fltration,
washed. with. water and crystallized from ethyl
glaghel. The- 3-~chloro=mercuri-2-methoxy=2-
methylpropylurea.melfing gt 168.5-169.5° weighed
36.g.. (B5%)..

-Analysis:. Calcd fﬂnCsHmMOzHgCl Hg. 52.62;
N..7.35. Found:. Hg, 53.07; N, 7.48.

E',’z:wmple 11

Had L-HN—-OH«——CH~CH2«HgCl
OCH;:
3-chloromerenri:2imethoxy-propylurek:
Cy 5sH1: CIN20oHg,. M. Wizz368:

To a refluxing solution of* 100 g, of allyl urea in
600 ml of absolute methanol there was added
with stirring a.suspension: of 319. g..0of merecuric
acetate: in. 600 ml, of abisolute methanol and
60 ml, of glacial acetic. acid; complete solution
resulted. After 6 Hours of refluxing the solu-
tion was cooled and’ clarified By’ filtration. To
this: solution there was added 59 g of sodium
chiloride in- 240 ml. of water. Afterashorttimesa
heavy: white precipitate settled: out.. This: was
filtered; washed/ and: dt‘ded, resultitng. in 2500 g.
(889%: yleld) with: g M. 1411425 ¢,  After
crystalhzatmn fmm ethyl: alcol‘rol it melted. at
1491515015
Analysis: Cak:' N, 763 Hg, 548 Found: N

TN9; Hg, 54T

Example 12

i
HoN—C—NH—CH;—CH—CH:—Hg—Br

OCH
3‘bro‘momercuri-?,.«mathoxy-propyluren
CsHyuBrN:Q.He. M, W.==412

If in place: of the sodium. chloride of Example
11, there is used sodium bromide, a precipitate
of the Bromo-mercurf compound results it 60%
vield, I¢ was: recrystallized: fromr alcohol” and
melts.at: 161-161%%

Analysis: Cale:: N, 6:80% Hi; 48:8:
6:55;; g, 48.8

Found: N

Erample-13
.() ! I
H:N——y)—N H-C Hz——CH—CHwﬁéﬁ-— OF
COOHE
8-bydroxymercuri-2-methoxy-propylurea
CsHLN0Hg. M. W.=849

Allyl urea was-mereurated in methanolic solu-
tion with. mercuric. acetate. as. in- Example 11,
After refluxing, the solution. was. clarified and
concentrated to. a. viscous liquid. Two molar
equivalents: of & solution: of* soditimr hydroxide
were: and therresulting solution: again-con-
centrated to- o viscous” liquid:  On: standing it
solidified: ‘The solid: was:granulated by suspen-

‘storr in alcoHol’ (SDA-30) andiwashed well, The
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yield was 75% of white material, M. P, 181-182° C.
Analysis: Cale: N, 8.03; Hg, 57.6. Found:
N, 8.30; Hg, 57.2.
Example 14

(=]

HzN—-g-—NH-—CHr—CH——CHngOH
. bm
3-hydroxymercuri-2-hydroxy-propylurea
C4H1oN:0:Hg M. W.=335

To a solution of 80 g. of allyl urea in 180 ml.
of hot water there was added a hot solution of
950 g. of mercuric acetate in 170 ml, of water
and 48 ml of acetic acid. The resulting mix-
ture was refluxed for 1% hours. To one-fifth of
the solution thus formed, there was added with
cooling and stirring approximately 80 g. of 20%
sodium hydroxide solution. A gummy precipitate
resulted. The supernatant solution was decanted
4nd an additional 20 g. of sodium hydroxide solu-
tion was added. A white precipitate formed;
this was washed with water and then ethyl alco-
hol, whereupon it showed the following melting
point: turns green at 140° C., black by 205° and

becomes a black semi-fluid mass with gas evolu-

tion at ca. 230° C.
Analysis: Cale: N, 8.36; Hg, 60.0.
N, 8.74; Hg, 60.3.

Found:

Ezample 15
o] C0—CH;
HzN——JZIJ —NH—CH;—CH—CH—Hg—N
‘ (l) CH; CO—CH;s
3.guceinimidomercuri-2-methoxy-propylurea
CoH1sNz04Hg M. W.==430

To a solution of 2.5 g. of succinimide in 50 ml.
of water there was added 9 g. of 3-hydroxy-
mercuri-2-methoxy-propylurea (Example 13).

The practically complete solution which re- .

sulated was clarified and the filtrate concen-
trated at room temperature. The resulfing solid
which precipitated was crystallized from ethyl
aleohol and then melted at 159-169° C.
Analysis: Cale: N, 9.77; Hg, 46.7. Found:
N, 9.59; Hg, 46.4.
Example 16

co
i
HN—C—NH—CH:—C H——OHa—Hg—N\

OCH; co

3-phthalimidomercuri—z-methoxy—propylurea
C1sHisN:OHg M, W.=478

If in place of the succinimide of Example 15
there is used an equimolecular amount of
phthalimide, solution is effected when hot water
is used. The hot solution was clarified and
cooled. The precipitate resulting on cooling was
filtered and recrystallized from alcohol, M. P.
186-187° C.

Analysis: Cale: N, 8.7; Hg, 42.1.
N, 8.7; Hg, 41.3.

Found:

Example 17

0o
HuN;g—Nﬁwcﬂn—CH-CHz—HgCI
: ) OC:Hs
3-chloromercuri-2-ethoxy-propylurea
CeHN:0.HgCl M. W.=381

To a refluxing solution of 85 g. of allyl urea in
500 ml. of absolute ethanol there was added 271
g. of mereuric acetate in 800 ml. of ethanol and
50 ml. of glacial acetic acid over a period of one
‘hour. -~ After refluxing an additional % hr. the

10

15

20

30

35

66

80

a5

70

76

8

solution was allowed to cool and was clarified by
filtration. 'To % of the resulting solution there
was added 16.3 g. of sodium chloride in 70 ml.
of water. On stirring a white precipitate slowly
formed., This was filtered, washed with water
and dried, 33 g. (30% yield). On crystallization
from ethyl alcohol the product melted at
150-152° C.
Analysis: Calc:
N, 7.38; Hg., 52.6.

N, 7.36; Hg, 52.7. Found:

Exzample 18

i
H;N—C—NH~CH:—CH—CH:—HgCl
0—CiHy

3-chloromercuri-2-n-butoxy-propylurea
CsHyN:0:ClHg M., W.=409

In place of ethanol in Example 17, the reac-
tion was run in normal butanol at approximately
70° C. and the resulting solution concentrated
and sodium. chloride solution added, there was
obtained on further concentration, followed by
crystallization from water, the corresponding
n-butoxy analog, of M. P, 120-122° C.

Analysis: Cale: N, 6.85; Hg, 49.2. Found:
N, 6.84; Hg, 49.0.
Exzample 19
(II) il
. HeN——C—NH—-CHz—(lJH—CHz—Hg—N N—CHs
OCHs
=0
N XN
CHs

3-ureido-2-methoxy-propyl-mercury-theophylline
C12H1sNeOHg M., W.=511

In place of the succinimide of Example 15,
there was used an equimolecular amount of
theophylline, solution was effected when hot
water was used. The solution was clarified,
cooled and concentrated at room temperature.
Upon drowning in acetone a precipitate appeared
and became granular on stirring. This was
filtered, washed with acetone and then crystal-
lized from ethyl alcohol, whereupon it melted at
'180-182° C. Further crystallization raised the
M. P. to 188-188%%° C.

Analysis: Cale: Hg, 39.3. Found: Hg, 39.1.

Example 20

(o)
|
HeN——i}'—-NH——C Hy—CH—CH;—Hg—Cl

‘ CHs
O—Cé
AN
CH;
8-chloromercuri-2-isopropoxy-propylurea
CrH1sN20:HgCl M. W.=395

In place of ethanol in Example 17, the reac-
tion was run in isopropanol at approximately 55°
C., sodium chloride solution added, the solution
filtered, concentrated and- the resulting solid
recrystallized from alcohol. The corresponding
jsopropoxy analog of M. P. 149-150° C. was ob-

‘tained.

Analysis: Cale: N, 7.09; Hg, 50.9.
N, 7.17; Hg, 51.0.

PFound:
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Example 21
O -0
HnN—g—NHJd Hz-—'c’n;ﬁ'ciﬁ;aﬁgaoa}';ucl’m
‘OCH;
3-acetoxymercuri-2-methoxy-propylurea
CiH N0, Hg M. W.=391

Allylurea was mercurated in ‘methanolic solu-
tion with mercuric acetatéas inExample 11. The
clarified solution was concentrated at room tem-
perature to & viscous lquid. This on being al-
lowed to stand slowly deposited a solid, but was
too viscous to filter. By trituration with acetone
a solid was obtained melting gt 122-3° C. "This
was crystallized from:isopropyl-alcohol and then
melted at 126-127° C.

Analys1s Cale: N, 7.16: Hg, 51.4.
N, 7.30; Hg, 514,

The mventlon deseribed herein is also related
to the copending application of Emmanuel Leon
Foreman, Serial No. 113,493, filed-August 31, 1949,
In this application also R1, Rs and Rz are each
a-hydrogen atom and Re is'eithér hydrogen or
alkyl. In this copending application; X is an
atomt other than carbon and having 4 negative
valence or g group ifcluding such an 4tom
bonded directly to the mereury.

The new compoulids are used with the ordindry
carriers; such as in‘aqueols solutions; as diuvetics
and may be injected either mtravenously, gub=«
cutaneously or intramuscularly. When so in-
jected, there is noted a marked increase in uri-
nary output. This increase ordinarily lasts
about five hours after which the output of liquids
returns to its normal level. In treating patients
having large amounts of water and salt in the
tissues, the injections are continued until a con~
stant weight in the patient is obtained. After
this constant weight has been obtained, no more
need be given until such time as there is noted
a marked weight increase. The new mercurated
allylureas are non-toxic even when given in rela-
tively large amounts and are superior to other
prior mercury compounds in eliminating a
greater amount of liquid and salt in a given time.

The foregoing detailed description is given for
clearness of understanding only and no unneces-
sary limitations are to be understood therefrom,
for some modifications will be obvious to those
skilled in the art.

Iclaim:

1. The new compound having essentially the
structura] formula:

Found:

Ry
N—P)—NH—CH&-—J)—-CH:—HgX
R3 R,
wherein the radical
R,
\N—
r{
is selected from the class consisting of
alkyl hydrogen alkyl
N—, N—, N-—
alkyl/ hydrogen/ hydrogen/
CH;~CHas CH:—CH:
CH;: N~ and O \N—
éHz—CHz CHz—Céz

radicals, Rz is a member of the class consisting
of hydrogen atoms and alkyl groups, R4 is & mem-
ber of the class consisting of a hydrogen atom
and alkyl groups, and X is a member of the class
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eonsisting of a halogen 3 hydroxyl, an oxy-acyl,
the résidue of acdidie mtrogen ‘compotinds theo=
phyiling, Succihithide, ahd phthalimide having o
replaceable hydrogen on the nijrogen atom, the
res1due of an alkyl thiol aeid whisrein the sulfur
i§ bonded difectly to the tereury ator, and the
alkali metal salts of §4id thiol acid Tesidue, at
least one and not mote than two ‘of Rk, Re, and Ra
being a hydrogen atom when X includes a sulfur
atom linked to the mercury atom.

2. The new compound having essefitially the
strietiral Tormula:

CH: 0
AN

I
N—C——NH——CHQ——(IE—Cﬂz—HgCI
H CHz

3. The new compoéund having essentially the
structural formula:

H ] CH;s
N |[ é
N—C-=NHC O O Hg ¢l
H OCH;

4. The new' coifipound having essentially the
structural formulas:

\N—*—'g;NH—‘—CHz—‘KJJ'—CH'aLHg'CI
H O'CH;
5. The new compotind having ‘essentially the
structurail formuls:

H

N, N |
N—C—NH—~CH;—C—CH;—Hg—0H
H OCH;s

6. The new compound having essentially the
structural formula:

\N—g——NH—GHz——(E—CHz—-HgX
H OCH3
wherein X is a theophylline residue.

7. As g diuretic, a pharmaceutical carrier hav-
ing associated therewith a compound having
essentially the structural formula:

RN
N—C—NH—C Hz—é—CHz—-HgX

Ry OR¢

wherein the radical
Ry
AS
e
is selected from the class consisting of
alkyl hydrogen alkyl
N—, \N——
/ /
alkyl hydrogen
CH:—CH;
o /
3 N—, and O P
CH:—~CH; CH:—CHaj
radicals, Rz is a member of the class consisting
of hydrogen atoms and alkyl groups, Re is a mem-
ber of the class consisting of a hydrogen atom
and alkyl groups, and X is a member of the class
consisting of a halogen, a hydroxyl, an oxy-acyl,
the residue of acidic nitrogen compounds theo-
phylline, succinimide, and phthalimide, having
a rt_aplaceable hydrogen on the nitrogen atom, the
residue of an alkyl thiol acid wherein the sulfur
is bonded direcily to the mercury atom, and the
alkali metal salts of said thiol acid residue, at

Al
hydrogen
CH:—CH3
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11 _
least one and not more than two of Ri, Rz, and
Rs3 being a hydrogen atom when X includes a
sulfur atom linked to the mercury atom.

8. As a diuretic, a pharmaceutical carrier hav-
ing associated therewith a compound having
essentially the structural formula:

cgs (l) H
N—(B—NH—CHz—(lJ—CHr-HgCl
H OCH:

9. As a diuretic, a pharmaceutical carrier hav-
ing associated therewith a compound having
essentially the structural formula:

(") CH:
N—C—NH—CHz—é—CHz—HgCI
H CHs
10. As a diuretic, a pharmaceutical carrier
having associated therewith a compound having
essentially the structural formula:

H\
N—

H
AN

(o]

|
y}—NH—C Hy—C—CH:~HgCl
H CHs

11. As g diuretic, a pharmaceutical carrier
having associated therewith a compound having
essentially the structural formula:

(¢} H
N i
/N—JJ—NH—CH:—(‘J—CHz—Hg—OH
H CHs
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12. As a diuretic, & pharmaceutical carrier
having associated therewith a compound having
essentially the structural formula;

(¢} H
AN
N—é-—NH—-—CHz—é—C Hy-HgX
H CHs

wherein X is a theophylline residue.

RALPH L. ROWLAND.
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