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To all whom it may concern:

Be it known thatl, EMIL FiSCHER, a citizen
of the Empire of Germany, remdmﬂ'at Berlin,
in the Empire of Germany, have invented
certain new and useful Improvements in Pre-
paring Uric Acids and Their Derivatives;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tlon such as will enable others skilled in the
art to whieh it appertains to make and use the
same.

This invention relates to the prepal ation of
uric acid and its derivatives, and in particu-

lar the manufacture of the same from the cor-
responding pseudo-uric acids.

Hitherto pseudo-uricacid could only be con-
verted into uric acid by fusing or melting it
together with oxalic acid. In operating with
dimethyl-pseudo-uric acid in which the two
methyl groups are bound to the two nitrogen

atoms of the alloxan nucleus the same result

was also obtained by boiling with the anhy-
drid of acetic acid and zinc chlorid, as set

~forth in the article by E. Fischer and L. Ach
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in Berichte der Deutschen-Chemaischen Ge-
sellschaft, Vol. 28, page 2473. DBoth processes
are impracticable for industrial purposes and
areonlyscieniifically valuable. I have found
that these conversions may be effected in a
practically available manner if the pseudo-
uric acids are acted on in the wet way, pret-
erably in the presence of mineral acids, al-
thoueh in some cases the mere heating of an
aqueous solution is sufficient.

In order to make my invention, which con-
sistsin the methods, steps, and features point-
ed out in the claims hereunto annexed, fully
and clearly understood by those skilled in the
art, I will now describe a number of examples
embodyingthesame. The proportionsare all
oiven by weight.

1. Conversion of pseudo-uric acid into uric
acid.—To one part of finely-powdered pseudo-
uric acid I add five hundred parts of hydro-
chloric acid of twenty-per-cent. strength and
boil the mixture until complete sol ation takes
place, which occurs after some time. The
liguid is then evaporated over an open fire
until it is reduced to about the one-fifteenth
part of its original volume. As a result of

this treatment the largest portion of the uric
acid which has been formed is separated out |

[ ]

or precipitated in crystallineform. THhissep-
aration takes place already while the liquid
is still warm. The liquid is then allowed to
cool and diluted with water (about ten parts)
and then filtered. If pure starting material
is employed in this process, the uric acid ob-
tained is completely colorless and the yield
represents overeighty percent. of the pseudo-
urie acid employed.

2. Preparation of gamma-dimethyl-uric
acid.—]1 take one part of the dimethyl-pseudo-
urie acid, which has been described by Te-
chow in Berichie der Deutschen-Chemischen
Gesellschaft, Vol. 27, page 3088, and add to it
seven partsof hyd rochloric acid of twenty-per-
cent. strength and heat on the water-bath. A
clear solution forms in the beginning of the
action, and after about fifteen minutes the re-
sultant gamma - dimethyl-urie acid crystal-
lizes out of the solution. After thus heating
for an hour the mass is allowed to cool and
the crystals are separated by filtration. In
this process the yield also represents about
eighty per cent. of the pseudo-compound em-
ployed.

Instead of a twenty-per-cent. hydrochloric
acid a one-per-cent. acid may be employed;
butin this caseitis neeeeqaly to boil for from
eight to ten hours.

3 Preparation of gamma-monomethyl-uric
actd.—By a reaction the same as that em-
ployed for the production of pseudo-urie acid
(see Liebig and Wohler in Annalen, Vol. 26,
page 266, and Baeyer, 1bid, Vol. 127, page 3)
I may obtain monomethyl -pseudo-uric acid
having the formula

AN —CO
CH,

|
OC C.HN.CO.NH,

HN—-CO

ifin the place of thesulfite of ammonium there
employed a solution of sulfite of methylamin
is taken. The resultant gamma - methyl-
pseudo-uric acid dissolves in about twenty-
three parts of boiling water, and on cooling
the solution it is thrown out in the form of
very small colorless crystals containing one
molecule of water of erystallization. 'The con-
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version into the corresponding uric acid takes | by me, may be obtained from dimethyl-alloxan
place more rapidly than in the two above- | according to known reactions by employing
described examples. If this monomethyl- | sulfite of methylamin instead of the sulfite 70
pseudo-uric acid is heated to boiling with | of ammonium. (See E. Fischer, Berichte

g twenty times its quantity of hydrochloric acid | der Deutschen-C hemischen Gesellschaft, Vol.
of twelve-per-cent. strength a clearsolutionis | 30, page 564.) This method of preparation
first formed, and the erystallization of the re- | in detail is as follows: When acting on di-
sultant gamma-monomethyl-uric acid begins | methyl-alloxan with neutral salfite of methyl- 75
already after the lapse of a few minutes and | amin, there is formed first a product of ad-

1o whiletheliquidiswarm. Afterhavingheated | dition corresponding to the compounds ot
the mass for about half an hour the reaction | the ketones with bisulfites. The same is con-
is closed. The same is then allowed to cool, | stant in the cold and may be obtained in a
when the balance of the methyl-uric acid is | ¢rystalline form in the following manner: 8o
thrown out to the largest extent in the form | Five grams of commereial solution of methyl-

(5 of erystals. In thiscase also the reaction pro- | amin containing about thirty-three per cent.
ceeds almost gquantitatively, and the result- | of the base are saturated with sulfur dioxid,
ant product is in every respect identical with | and then about five grams more of methyl-
the gamma-monomethyl-uric acid which has | amin are added until the odor of the base be- 853
first been obtained by me from theobromin. | comes perceptible. Thereupon the same is

20 (See Berichie, Vol. 28, page 2492.) t neutralized with carbonic-acid gas, where-

The reaction takes place according to the | uponasolution of fivegramsdimethyl-alioxan
- equation in five grams wafer is added. If the liquid
HN —CO HN — CO remains at the ordinary temperature, color- 9o

| CH } less ng‘:edles are soon separated oat In copious

25 _ | s ' /CJH3 | _qua,ntlllty, Whl(%h a,ge then reeryﬂtzﬁhﬁed from

: | T O a small quantity of warm water. , however,

0C  CH.N.CONH,=0C © BL\ H,0 the above mixture of dimethyl-alloxan and
/C’O methylamin sulfite, together with the sepa- 93

HN — GO HN—C—N | rated erystals, isallowed to stand at ordinary

30 | temperature, the crystals will go into solation

If instead of the twelve-per-cent. hydro- | after the lapse-of about twenty-foar hours,
chlorie acid a one-per-cent. acid is employed, | and the solution now evidently contains the
the reaction takes place in the same way, but | salt of a thio acid, since on heating with di- 100
requires a correspondingly-longer heating. | lute hydrochloric acid abundant quantities

3t The ecrystallization of the gamwma - mono- | of sulfuric acid are formed. On heating the
methyl-uric acid then begins after the lapse of | solution to from 60° to 70° centigrade and
about a half-hour, and after one and one-half | maintaining this temperature for one hour
hours the amount of the resultant uric acid | this thio salt is rapidly formed, this reaction 105
will have already reached two-thirds of the | being attended by a further reaction which

40 pseudo-uricacid employed. In thisexample | leads to the formation of 1-3-7-trimethyl-
the codperation of the mineral acid is not even | uramil, which on cooling the solution 1s sepa-
necessary, since the same reaction takes place | rated from the same in erystalline form. This
when heating a mere aqueous solution of the | trimethyluramil,which has the structural for- 110
methyl-pseundo-uric acid to 100° centigrade. | mula: -

45 Onlyundertheseconditionsitis much slower. | CH,. N—CO

If, e. g., an approximately-saturated aque- |
ous solution of monomethyl-pseudo-uric acid |
is heated on the water-bath, the separation of CO CH.NH(CIIL,) 115
the gamma-monomethyl-uric acid commences

so after the lapse of three-quarters of an hour;
. but even at the end of three hours the con- CH,.N—CO
version will have taken place only to theex-| |
tent of one-third. Hence for the practical | and which forms the intermediate produetin 120
utilization of the reaction the addition of min- | my method of preparing the above trimethyl-
sz eral acid is to be preferred. pseudo-uric acid, is a very stable body when

4. Conversion of I1I-8-7-trimethyl - pseudo- | dry and remains unchanged even in contact
wric acrd into hydroxycoffein.—1-3-7-tri- | with air for a considerable time at ordinary
methyl-pseuado-uric acid, having tho formula: | temperatures. When in a moist condition or 125

CH.. N —CO | - | in aqueous solution, the access of alr soon

60 | S CH | colorsitpurple-red. Whenheatedtoover100”
| 3 centigrade in the capillary tube, it also turns

¢ CH.N CO.NH, red, and when rapidly heated to 200° centi-

grade it is entirely decomposed without any 130
sharply-defined melting action. In hot water
65 | CH..N —CO it is soluble with comparative facility, crys-

> tallizing out of the same in the form of color-
and which is a new compound, first discovered | less needles. It is still moresoluble in dilute
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hydrochloric acid, It is also soluble in alka-
lies, but may beseparated therefrom by imme-
diately neutralizing with acetic acid. It is
destroyed on boiling with alkalies.

The 1-3-7-trimethyl-uric acid is very readily
prepared from the trimethyluramil by heat-
ing the latter with a solution of c¢yanate of
potassium. The crude product may be di-
rectly employed for this purpose if the same
has been freed from ammonium salts by care-
ful washing with cold water. For example,
three grams of the 1-3-7-trimethyluramil are
heated on the water-bath with twograms pure
potassium dissolved in five cubic centimeters
of water. A clear solution soon forms and
after heating for half an hour the conversion
will have been completed. If after cooling
the resulting colorless liquid is treated care-
fully with hydrochloric acid, the 1-3-7-tri-
methyl-uric acid will be precipitated in the
form of a crystalline powder. The trimethyl-

pseudo-uric acid so obtained is soluble inI
about four parts hot water and on coolingl
crystallizes therefrom in the form of color- |

less obligely-truncated prisms of consider-
able size which contain one molecule of wa-
ter of crystallization. This acid has no con-
stant melting-point. On heating the same
rapidly it will melt with attendant decompo-
sition in the neighborhood of 195° centigrade.
When slowly heated, a partial melting takes
place between 180° and 190° centigrade, a
product of decomposition being then formed
which does not melt at 300° centigrade. In
aleohol it is only soluble with difficulty even
when heated. In forming hydrochloric acid
(specific gravity 1.19) it is readily soluble
at ordinary temperature. This trimethyl-

pseudo-uriec acid is, as I have found, readily |

converted into the corresponding trimethyl-
uric acid or hydroxycaffein. For this pur-
pose one part of the trimethyl-pseudo-uric
acid is heated, together with ten parts of hy-
drochloric acid of one-per-cent. strength, on
the water-bath. A clear solution first forms,
and after the lapse of about a half-hour the
trimethyl-uric acid begins to separate out.
At the end of one and one-half hours the mass
is allowed to cool, and the crystalline precipi-
tate which has formed is separated by filtra-
tion. The reaction proceeds almost quantita-

tively. The trimethyl-uric acid is identical |
with hydroxycaffein, which, according to my |

recent researches, does not possess the molec-
alar strocture formerly attributed to 1t, but
must have the formula:

CH,. N—CO

_/CH,
0C C—N

NCo

/
CH, N—C—NH

since by methylating in the wet way 1t 1is
readily converted into tetramethyl-uric acid.

i

F

Thisnew manner of preparing hydroxycaffein
is hence, generically, the same process as the
conversion of pseudo-uric acid into uric acid

proper, and it corresponds to the equation:
CH, N—CO
P
C OEI.N.OO.NE12:

CH,.N—CO |

CH;.N—CO

/CH3
_ >co
CH,.N—C—NH

Just as in the previous example, the reaction
will take place also in the absence of mineral
acids; but in that case a much longer time
is required for its completion. If, for exam-
ple, a ten-per-cent. agueous solution of the
trimethyl-pseudo-uric acid is heated to 100°
centigrade, the crystallization of hydroxy-
caffein does not begin until after the lapse of
several hours, and even after five hours the
conversion will be scarcely half completed.

In the hereinbefore-described processes the
hydrochloric acid may be replaced by sul-
furic acid and other mineral acids, and it is
to be observed, therefore, that my invention,
generically considered, is not confined to the
particular mineral acid employed.

The term ‘‘pseudo-uric acid” as employed
in the claims is to be understood as covering

both the pseudo-uric acid proper as well as’

its alkyl derivations—the alkyl-pseudo-uric
aclds.

What I elaim, and desire to secure by Let-
ters Patent, is— |

1. The process of preparing trimethyl-
pseudo-urie acid which consists in treating
dimethyl-alloxan with sulfite of methylamin.

2. Asanewchemical compound, trimethyl-
pseudo-uric acid having the formula above
given and which dissolves in about four parts
of hot water, and crystallizes therefrom in

| colorless, obliquely-truncated prisms which

contain one molecule of water of crystalliza-
tion. |

3. The process of preparing a uric acid
which consists in heating a pseudo-uric-acid
solution. _

4. The process of preparing a uric acid
which consists in heating a pseudo-uric acid
in the presence of a mineral aeid.

5. The process of preparing a uric acid

which consists in adding hydrochloric-acid

solution to & pseudo-urie acid and heating the
mixture.

6. The process of preparing trimethyl-urie
acid or hydroxycaffein which consists in heat-
ing trimethyl-pseudo-uric acid in solution.
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7. The process of preparing trimethyl-urie
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acid which consists in heating trimethyl-
pseudo-urie acid in the presence of a mineral
acid.

3. The process of preparing brimethyl-urie‘

, acid which consists in adding hydrochloric
acld to frimethyl-pseudo-uric acid and heat-
ing the mixture. -

9. The process of preparing trimethyl-uric
acld which consists in adding one part of tri-

|

methyl-pseudo-urie acid to ten parts of one- 16
per-cent. hydrochloric acid and heating the

mixture on the water-bath, and then cooling.
In testimony whereof I affix my signature

| 1n presence of two witnesses. |

EMIL FISCHER.

Witnesses:
CaAs. H. DAy,
HeNnryYy HASPER.
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