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UNITED STATES

PateEnT OFFICE.

FRITZ ACII, OF MANNHEIM, GERMANY, ASSIGNOR TO C. F. BOEHRINGER &
SOEHNE, OF WALDHOF, GERMANY.

PROCESS OF MAKING URIC-ACID DERIVATIVES.

SPECIFICATION forming part of Letters Patent No. 632,828, dated September 12, 1899,
Aypplication filed Novemher 13, 1897 Serial No, 658,453, (Specimens.)

To all whom t& may concerm: |

Be it known that I, FRITZ ACH, a citizen of
the Empire of Germany, residing at Mann-
heim, in the Empire of Germany, have in-
vented certain new and useful Improvements
in the Art of Obtaining the Derivatives of
Urie Acid; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same. |

Thisinventionrelatestotheart of obtaining
the derivatives of uric acid, and in particu-
lar the alkyl derivatives—that is tosay, those
derivatives in which the hydrogen atoms of
the imido groups of theuric acid are replaced,
one, several, or all, by alkyl radicals, thus
forming mono, di, tri, or tetra alkyl-uric acids.

In order to clearly elucidate the position
occupled by thisinvention with respect to the
prior state of the art, I deem it best to briefly
review the same, so far as necessary, for pur-
poses of comparison.

Alkylized uric acids have formerly been
prepared by the action of haloid ethers upon
alkaline solutions of uric acid or of its alkyl
derivatives. These processes are set forth

in Letters Patent of the United States fo

Emil Fischer, granted December 27,1898, No.
616,700, for ““Alkyl derivatives of uriec acid

(1)HN —CO CH,. N—CO

NCo
/
N —C—XII

Ne
- co
(2)HAN—C—NH(4)

I have found as the result of my experi-
ments and investigations in this field that the
course of alkylization may be changed and
caused to take place in another direction than
that set forth in the patent above referred to.
I have thus discovered a manner of earrying
out the generic invention set forth in said ap-
plicationina mannerwhichisspecificallynew.

Under my new process the alkyl radicals |

CIL.N—C

and process of making the same.” Thecourse
of this alkylization is best represented with
the aid of thestructural formula of uric acids,

the four imido groups or hydrogen atoms be-

ing each designated with a numeral, accord-
ing tothesuggestion of Emil Fischer,( Berichie
der Deutschen Chemaschen Gesellschaft, 17, .
1786,) thus: |

()EN—CO .

0OC C—NIH(3)

>CO
(2)HN—C—NH(4).

The introduction of the alkyl radicals into the

uric-acid molecule under the former method

takes place successively and in the order 1-4-
9-2, these numerals here and throughout this
specification representing the particular hy-
drogen atoms designated by these numerals
in the above formula. |
In the examples given in the former meth-
ods 1-monomethyl-uric acid is first formed,
then by continuing the reaction (1-4) di-
methyl-uric acid, then (1-4-3) trimethyl-uric
acids, and finally (1-4-3-2) tetramethyl-uric
acid. This course of alkylization is repre-
sented in the following series:

CH,. N —CO CI,N —CO

0C U—NH(3)—>»0C C—NH—»0C ¢ NH—>0C C—NCH,—>0C C—NCII,
>oo_
HN—C—NCH, HN—C—X.CH, CH,N—C—NCH,

NCo

N
0

are introduced into the uric-acid molecule, so 70
as to replace the hydrogen atoms 1, 2, and 3,
or, in other words, to be bonded to the nitro-

gen atoms of the imido groups 1, 2, and 3 in-
stead of to those of the imido groups1, 3, and
4,as 1n the aforesaid application. When the
alkylization consists, specifically, in methyl-
ating or introducing methyl radicals into the
uric acid under this novel method, there is
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produced the hitherto-unknown 1-2-3 tri- | CH;N—CO CH.N—CO
nmethyl-uric acid. The conversion which
takes place may be represented thus: B | N .
N — CO CIL,. N —CO OC C—NCH, — O0OC  C-—NCH;
5 - >co , >CO
TN _ NC TN (VNI
0C C—N.H —> 0C C—N.CH, MN—O-2H HN —0—NOH,
I . . cO When, however, my new method is applied
1 /CO / in meth3 lating (1 3)-dimethyl-urie acid, the
10 ON—-C-—NH CH,.N—C—NH resulting pmduct though a trimethyl-uric
Uric acid. 103 trimetliyl-uric acid. acid, is not the onet{bmmed above, but (1- 3 -2)-
: t11mebh31 uric acic |
The effect of my new method is not confined
to alkylizing uric acid proper, but follows CH;N—-CO CH;N—-CO
15 also when }helsan&e s a,]:_)p%i«edh‘[o1 alkyliﬁing _
artially-alkylized uric acids, the latter when | }
tpreated yaecofding to the said nmew method | OC C—N.CH;—> OC _C'—'NCHs
yielding final products which differ from \CO ' >CO
those obtained when applying the former -

20 methods. Thus, e. g., if delta-dimethyl-uric IIN—C—N.H - CHN—C—N.IL
acid, which according to the researches of This trimethyl-uricacid,which,asseenabove,
Emil Fischer (Berichte, 28, p. 2482) has the y be obtained by methylation of uric acid
formula of a (1-3) dimethyl-uarie acid, un- pwper and (1-3)-dimethyl-uric acid, accord-
dergoes further methylation under the old | ing to my new method, 1s Isomerous w1th the

25 methods, either by the action of methyl-iodid two tumethylﬂune amds already known—viz., -
~upon the corresponding lead salt (Berichie, | (1-3-4) or alpha-trimethyl-uric acid and (1-2- 4)
28, p. 2484) or (under the above-named ap- | or beta-trimethyl-uric acid and can be shown
plication to Fischer) by acting upon an al- | to be identical with hydroxy-caffein prepared
kaline solution or mixture of the dimethyl- | by Emil Fischerfrom caffein or chloro-caffein.

30 uric acid with a haloid ether and heating,we (See Laebig’s Annalen, 215, 268.) 1t is be-
obtain alpha-trimethyl-uric acid or (1-3-4)- | lieved to be desirable £0 pldce the structural
trlmethyl uric acid, a compound already | formulz of these three trimethyl-urie acids
known. This ehanoe is exhibited thus: | in juxtaposition for purposes of comparison:

CH,N—CO CH,N — CO | CH,N—CO
O(J C— NCH, 0OC C—NCH, OC C—NH
>co >00 >CO
CH.N—C—NH HN—-C—NCH, CH;N —-C—NCH;
(1-2-3)-trimethyl uric acid, (1-3-4)-trimethyl uric acid or alpha- (1-2-4) tumeth l-urie acid or beta-
(hydroxy-caffein.) - trimethyl-uric acid. (Berwhte 17, trimethyl- III‘IEEI.Cld (Berzchte 283,
p. 1782, and 28, p. 2484.) p. %478.)
Since hydroxy-caffein 18 readily converted | Under the former methods of alkylizing
into caffein, (see Emil Fischer in /.2ebig’s An- | with the aid of alkali the process was carried
nalen, 215, 271, and 263,) it is manifest that | out at a raised temperature and the amount

7o the practical importance of my new method | of alkali employed was no more than that re-
of alkylizing uric acid is greatly enhanced. | quired by the haloid ether employed. From

The results thus ontlined are obtained by | the above it will be seen that my invention,
alkylizing uric acid proper orits alkyl deriva- | broadly considered, consists in changing the
 tives(all of which compounds are forthe pur- | course of alkyhmmon by causing the same to

75 poses of this application designated in the | proceed at a low temperatare and also in add-
claims and elsewhere by the generic¢ term | ing so much alkali that all of the 1imido groups
‘“uric acid,” the particular uric acid in which | of the uric acid acted on are continually kept
none of the hydrogen atoms have been re- | saturated. I'inally the invention consistsin-

. placed by alkyl radicals bemﬂ‘ herein desig- | such further features, steps, and methods,all ~

8o nated as ‘‘uric acid proper ) in an dlkahne as will be heremafter set forth, and pomted c
bath or solution at a low temperature, pref- | out in the claims. |
erably the freezing-point. The new method The foilowing examples wﬂl serve to illus-
is, moreover, particularly characterized by | trate what I consider the best manner of car-
the fact that in dissolving the free or par- | rying out my invention, the proportions given

8z tially-alkylized uric acid enough alkali is | being all expressed in Wewht
added at the beginning of the operation that 1. Prepamiwn of 1-2- S-tmmethyl uric acid
all of the imido groups are maintained com- | or hydroxy-caffern from uric acid proper.—
pletely saturated throughout the entire oper- | Ten parts of uric acid are brought into solu-
ation. | tion 1n two hundred parts of water by means
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of twenty parts (corresponding to five mole-
cules) of caustic potash of eighty-per-cent.
strength. The solution is well cooled with
1ee-water, and thirty parts, corresponding to
three and one-half molecules, of methyl-iodid
are added, and the whole is then shaken un-
t1l the methyl-iodid disappears. Of the three
and one-half molecules of methyl-iodid only
three molecules are necessary to furnish-the
necessary amount of methyl.
one-half molecule of the iodid is added only
for practical reasons and to assist the opera-
tion of the process. The quantity of the
caustic potash added must be in the propor-
tion of at least four molecules of the caustic
potash to one molecule of the acid, the amount
of five molecules of caustic potash to one of
the acid given above being deemed prefer-
able. It is desirable to then c¢ool for the first
twelve hours with ice-water. After the re-
action 18 completed the clear alkaline solu-
tion 1s acidulated slightly and evaporated
down or concentrated to one-half its volume.
Anydimethyl-uric acid that may remain over
will be separated out on standing for several
hours while the solution is being cooled and
1s removed by filtration. Thefiltrate is there-
upon evaporated or concentrated to one-half
1ts volume until crystallization takes place.
Upon cooling a large proportion of the result-
ant hydroxy-caffein crystallizes out in the
form of fine needles. The remainder of the
hydroxy-caffein is obtained by first evapo-
rating the filtrate to dryness and then ex-
traeting the hydroxy-caffein therefrom with
a sultablesolvent—such as, for example, chlo-
roform. Afterthe solvent hasevaporated off
the hydroxy-caffein remains asa slightly-col-
ored crystalline mass, which is obtained in a
perfectly pure condition by once dissolving
the same in water. -

The 1-2-3-trimethyl-uric acid possesses all
of the characteristic properties which have
been ascertained by HEmil Fischer (see Lie-
big’s Annalen, 215, p. 268) for hydroxy-c caf-
fem prepared from’ caffeln.

Preparation of 1-2-3-tr z,methyl uric acid
or h@/d? roxy -caffein from 1-3-dimethyl-uric
acid.—5.8 parts of 1-3- chmethyl uric acid are
dissolved in fifty parts of water by 4.5 parts,

corresponding to two molecules of caustic pot— i

ash of eighty-per-cent. strength. The solu-
tion is cooled with 1ce-water and after adding
5.9 parts, corresponding to one and one-third
molecules, of methyl-iodid the wholeisshaken
until the methyl-iodid disappears. The clear
liquid 1s slightly acidulated and evaporated
down to one-half its bulk. On cooling the
hydroxy-caffein crystallizes out in colorless
needles, which on redissolving in water and
recr ystalhzmﬂ' may be obtamed in a pure con-
dition. This produect is identical with the
compound which has formerly been prepared
from caffein.

In carrying out my invention, of which the
ahoveexamplesareanillustration,the methyl-

Theremaining

CN

iodid may be replaced by other haloid ethers,

such as methyl-chlorid or methyl-bromid.
The esters of other acids besides the halogen
acids may be employed for alkylizing under
my invention.
esters of sulfuric acid, nitrie acid, benzene-
sulfo-acid, &c., may be substituted for the
methyl-iodid in the above two examples of
carrying out my invention. Where other
allkkyl groups are introduced into uric acid,
the corresponding halogen-alkyls or haloid
ethers, such as ethyl-chlorid or iodid, are
manifestly to be employed. Other alkalies
may be used instead of the caustic potash,

Thus, for example, the alkyl-

70

75

go

and instead of the aqueous alkaline solution

alcoholicaqueous alkaline solution of the urie
acid may be employed.

In general my process may be modified in
many particulars without departing from my
invention, which relates to the preparation
of any alkyl-uric acids, as already stated, and
consists, broadly, in changing the course of

| replacing the hydrogen atoms in urie acids by

any-alkyl radicals and in causing the alkyliza-
tion to proceed at a low temperature and also
inadding enough alkali to keep all of the imido
groups of the uric acid saturated.

As already stated, the term ‘“uric acid” as
employed in the claims generically comprises
both urie acid proper—that is, the urie acid
in which none of the imido groups have been
alkylized-—and mono-alkyl-uric acids, di-
alkyl-uric acids, &c.—. e., those urie acids in
which one or more of the imido groups have
been alkylized.

What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. The process which consistsin treating an
alkaline solution of a uric acid with an alkyl—
estel at a low temperature.

T'he process which consists 1n dissolving
a uric acid in water by an alkali, the alkali
being added in a proportion to keep all of the
1imido groups of the uric acid saturated, then

lowering the tem pemtme and adding an alkyl—'

ester.

3. Theprocesswhich consistsin treatingan
alkaline solution of a uric acid with a haloid
ether at a low temperature.

4. The process which consists in dissolving
a uric acid in water by the aild of alkali, the
alkali being added in a proportion sufficient
to keep theimido groups of the uric acid sabu-

rated, then lowering the temperature and
addmo a haloid ether.

The process which consists in dissolvin g
uuc acid proper in water together with caus-
tic potash in the proportio:n of at least four
molecules of the caustic potash to one mole-
cule of the acid, then cooling the solution and
then adding methyl-iodid in the proportion
of three molecules to one molecule of the
acld, and shaking the mixture. |

6. The process “Which consists in dissolving
the urie acid proper In water together with

caustic potash in the propor tion of at least
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~ four molecules of the caustic potash to one

IO

molecule of the acid, then cooling the solution,
and then adding methyl-iodid in the propor-
tion of atleast three molecules to one molecule
of the acid, shaking the mixture and cooling
for a long pellod |

7. The process which consists in dlS‘%OlVl]]ﬂ"
uric acid proper in water together with caus-

tic potash in the proportion of at least four
molecules of the caustic potash to one mole-

cutle of the acid, then cooling the solution and

- adding methyl-iodid in the proportion of at

L5

20

Ieast three molecules to one molecule of the
‘acid, shaking and cooling the mixture for a

long period untilthe methyl-iodid disappears,
and then acidulating and concentrating or
evaporating the liquid, then filtering and con-
centrating or evaporating the filtrate and al-
lowing a portion of the hydroxy-caffein to
separate out of the solution by erystallization.

8. The process which consists in dissolving

uric acid properin water, together with caus--

| tie potash in the proportion of at least four
molecules of the caustic potash to one mole-
cule of the acid, then cooling the solution,
then adding methyl-iodid in the proportion of
three and one-half molecules to one molecule

of the acid, while continuously shaking the -

' mixture cooling a second time for a long
30

period, then acidulating and reducing the

volume by evaporation or otherwise, then fil-
tering and concentrating or evaporating the
filtrate and allowing a portion of the hydroxy-
caffein toseparate out of the solution by erys-
tallization, again filtering and evaporating 35

the filtrate to dryness and then extracting =

the remainder of the hydroxy-caffein fr om

the residue with a solvent of the same.
In testimony whereof I afii

In presence of two witnesses. -
I‘RIT/ ACII

Witnesses:
BERNHARD O IIESSD
JACOB ADRIAN.

X my Swnatme' .
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