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- To all wham it mafy.cancern '

Be it known that Frrrz A cH, deceased, latea

__ citizen of Grermany, and a resrdent of Menn—

© heim, Germany, did inventnew and useful Im-

5 provements in Alkoxy-Caffeins and Method of
. Preparing Same; and I, Mrtrrorp C. MASSIE,

theduly-constituted admlmstrator of the estete

of said Fri1z AcH, deceased, dohereby declare

the following to be a full, cleer and exact de-
seription of the saidinvention of sald decedent,
such as will enable others skilled in the art to-

LO

- which 1t appertains to make and use the same.
- The present Invention relates to the art of
preparing caffein derivatives, and in particu-

| CnH2n+ 1/ O.CHe bound to the nltrogen atom

' 'Occupymﬁ‘ the position 3 1n the caffein or pu-
rin molecule, which compounds are to be des-

20 ignated by the generic term “alkoxy-caffeins.”

- In thisinventor’s patent, No. 707,812, dated |
August 26, 1902, of which the present appli- |

cation is a .division, there are described and
claimed one class of thesaid compounds—-viz.,

preparing the same. As stated in said patent,

the inventor discovered that in these substi-
- tuted chloro-caﬂ?ems the chlorin atomattached
to the carbon atom in the position 8 may, just
as in chloro-ca

“drogen,methoxyl,ethyl,hydroxyl,ortheamido
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- group. Weare thus enabled to obtain series

of new uric-acid and =xanthin derivatives.
- Thus, for example, if we cause an alkali-meth-
35 ylate, such as sodium-methylate, to act upon

3’ -methyoxy-8-chloro-caffein, obtained by the

action of methyl alcohol 'upon 3'-8-dichloro-
caffein, the new compound 3'-8-dimethoxy-cat-
fein is produced according to the equetlon

40 CH: N—CO

L

CH.
OL C——N '

—I—Na O(_/Ha——-
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(3" methﬂx}’ 8-chloro- eaﬁem) E
CHe. N-—-—(,O -
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>c 0.CH,

CHs. O. QHz N-——C—-

(8-8-dimethoxy-caf

ein)

ar those new derivatives having the group

3’ - elkoxy-B—ehloro caffein—and the method or |

Tein proper, be replaced by hy-

By proceedmo* mdlrectly by way of thls

methoxy compound the chlorin atom (8) is in
this case replaced by hydroxyl, just as in the
case of chloro-caffein itself. Thus if 3'-8-di-
methoxy-caffein is cautiously heated with di-
lute hydrochloric acid the methoxyl group
bound to the carbon atom (8) is split off as
methyl-chlorid, 3-methoxy-hydroxy - caffein 6o
bemcr formed eecordmor' to the equation:
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CH:. N—CO .
' CHa 0.CHa.. N-—-(J-—-N_ -
' (3'- 8-dimethoxy-caffein) |
| CHs. N—CO
| CHs 70
OT W—N —I—CHs (Jl
CHs O. OHe N-—-(J—-N o
H 45
(8- methex; -hydroxy-cafiein) "
If 3’-methoxy-8-chloro-caffein is submitted
to the action of reducing agents, the halogen
atom 1s exchanged for hydrogen, 3'-methoxy-
caffein being obtelned ec:cordmﬁ' to the equa- g,
tlon:
CH.N—CO
] CHa-I-H‘“
0C C—N
o / CCl 35
CH.. O QHg N—C—N |
(3’-methoxy-8- ehlero_ ceﬂ:‘em)
CH;. N—CO .
) | | OH3+CH3 Cl '0
- 0C C-N, ?
o CH
(/Hg O.CH..N—C—N
. (8- methexy caffein) |
The latter precess of preparing the 3‘r -meth- 95
; oxv—ceﬂ'em and the product itself are not here-
in claimed, since they form the subject-matter
“covered in Patent No. 667,380, dated Febru-
ary 5, 1901. They are Slmply referred to by o
way of 1llustration. | 100

The present invention consists in the meth-
ods of treatment of the 3'-alkoxy-8-chloro-
caffein for the purpose of replacing the chlo-
rin atom 1n the position 8 by hydrogen or its
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radicals above mentioned and in such other

features, steps, and combinations of steps as
will hereinafter be set forth.

The invention will now be illustrated by the
following detailed description of processes and

~the resultant compounds, which constitute

IO

what are considered the preferred embodi-
ment of the said invention.

1. Preparation of 3'-8- dzmezf]wm y-caifein.—
For the purpose of a full disclosure the start-

~ 1ng material 3’-meth0x -8-chloro-caffein and

the method of preparing the same will be first |
described. For this purpose 3'-methoxy-caf--

fein, a compound which, together with 1its
method of production, is described and claimed

in Patent No. 667,380, dated February 5, 1901,

- granted to C. F Boehrmu'er & Soehne, as

20

- 3/-8-dichloro-caffein.
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assignees of this inventor, will be used as
the starting material. In preparing the 3 -

methoxv-S dichloro - caffein in 1ts pure and
crystalline condition it is not necessary to start
with the 8’-8-dichloro-caffein; but one may em-
ploy directly the syrup or resinous substance
which according to the above patent serves
for the production of the crystalline product
Such syrup is boiled,
together with about twenty times its weight of

absolute methyl alcohol, for from five to six

hoursinarefluxcooler. Thealcohol isthen dis-
tilled off completely, and the residue is taken
up with ether and washed with water to re-
move the hydrochloricacid. The etherisevap-
orated and a little (about two parts) methyl
alcohol is poured over the residue, which after
some time begins to solidify to a crystalline
This crystalline mass is then redis-
solved in methyl alcohol and recrystallized
therefrom, whereby the new body 3'-meth-
oxy-8-chloro-caffein is obtained in the form
of fine shining needles felted together asbes-
tos-like.
corresponding to the formula CQH11N403C]
the constitution of the new compound bemg
represented in the structural formula

CH:. N—CO
Y oH
OC (C—N
L Sca
‘CH:.0.CH:.N—O—N/

This new compound 3'-methoxy-8-chloro-caf-
fein melts at 129° to 130" centigrade. With
dilute nitric acid or with chlorm water 1t
gives a strong murexid reaction. It is read-

| ily soluble in boiling water, hot alcohol, ben-
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zol, acetone, acetic ether, and chloroform. It
‘18, moreover, readily soluble in fuming hy-

drochloric acid. If this solution is heated for
some time on the water-bath, however, de-
composition takes place, chloro-paraxanthin,
whmh separates in the form of coarse colorless
prisms, being formed, attended by a splitting

off of formlc-aldehyde and methyl-chlorld
05

For the manufacture of the3'-8-dimethoxy-

An ana,lysm of them gives figures-

757,330

caffein one part, by weight, of 8'-methoxy-8- |

chloro-caffein is dissolved in ten parts, by
welght, of methyl alcohol and heated to the
boiling-point for about half an hour, together
with somewhat more than the necessary quan-
tity, according to computation of sodium-
methylate. The mass is then evaporated to
drive off the alcohol and the crystalline resi-
due taken up with water. The resultant
product after being recrystallized from dilute
alcohol is then obtained in the form of fine
needles aggregated concentrically, whose

CioHuN:O. This new compound 3'-8-dimeth-
oxy-catfein has the structural formula
CH:. N—CO
| 1 . CHs
OC C—N

) >uocH3

CHs.O.CHo. N—-—(J—

Tt melts at 153° centigrade and gives a strong

murexid reaction with dilute nitric acid or
with chlorin water. It is readily soluble in

hot water, methyl alcohol, and ethyl alcohol

and benzol, and 1n cold acetone, chloroform,
and acetic ether. In alkalies it is insoluble,
but readily soluble in concentrated hydro-
chloric acid, by which, however, it 1S rapldly
decomposed

2. Preparation of 3 -methoxy - 8- ﬁ ydrowy-
caffein.—In this process 3'-8-dimethoxy-cat-
fein just described serves as a starting mate-
rial, one part of the same, by weight, In a
finely-powdered condition, being cautiously

heated on the water-bath, together with about-

ten parts of hydrochloric acid of ten per cent.
strength, the heating being continued until
solution has taken place. During this treat-
ment a copious evolution of methyl chlorid
occurs.  The solution being completed, the
same 18 cooled with ice-water, whereby fine

colorless acicular crystals are thrown out.
After standing for several hours (four to five)

the liquor 1s drained from the crystals by fil-
tration, and they are washed with ice-water.
The resultant product 1s reerystallized from
methyl alcohol, whereby coarse colorless nee-

dles are obtained whose formula, according to

analysis, is CoHuN:QOs. This 3’-methoxy-hy—
droxy-caffein has the structural formula
CHs. IN_ ((O
OC C-——N '

| >00
N

CH;,O.CH.. N——C

When the sameis heated rapldly, it softens at

about 220° centigrade, and it melts at from
298° to 229° centigrade.
ble in water, hot methyl alcohol, and hot ethyl
alcohol and also very soluble in alkalies, in-
cluding ammonia. ‘An ammoniacal solution
of the same when nitrate of silver is added

It 1s readily solu-
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analysis shows them to have the formula |

30

90

95

10C

105

ILIC

LIS

12C

I12C

13cC




- 757,330

" thereto gives rise to a silver salt of the same,

_crystelllzmcr in the form of fi
methoxy-hydroxy- ceﬁem gives a stroncr mu-

after bmlmcr off the ammome sald silver salt
ne needles. 8-

rexid reaction.

What is claimed, and desired to be Secured-

by Letters Patent of the United States, is—

10O

-~ oxy-caffeln, which consists in treating 3'-

- 1. The process of preparing 3'-8- dmllmxy—_
~ caffein, which consists In treating 3'-alkoxy- |

8-chloro-caffein with alkali- elkylete o
2. The process of preparing 3'-8-dimeth-

methoxy- 8-011101'0 caffein with sodmm-methy-
late.

3. The process which consists in. preparing

3'-8-dimethyl-caffein, which consists in dis-

 solving 3"-methoxy48—ch10ro—ceﬁeiniin methyl

20

.I 20

__ 35

alcohol and heating the solution to the boiling-
~ point together with sodium-methylate, in the
proportions, substantially as stated.

4. The process of preparing 8'-8-dimethy]l-
caffein which consistsin dissolving 3'-methoxy-
8-chloro-caffein in methyl alcohol and heating
the solution to the boiling-point,together with

sodium-methylate, in the proportions substan-
tially as stated, then evaporating and tekmﬂ'-

up the residue with water.

The processof preparing 8’-&11{0}{37 8-hy—
droxy caffein, which consists in treating di-
alkoxy-caffein with hydrochlorlc acid.

~ 6. The process of preparing 8’-meth0xy-8-—;
hydroxy-caffein, which consists in heating 3'-

8-dimethoxy-caffein with hydrochloric emd
7. The process which consists in heating 3'-

8-dimethoxy - caffein on the water - bath, to-

oether with dilute hvdrochlorlc acid until SO-

 Tution takes place, all in the proportions, sub-
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tentlelly as specified.
The process of preperme 3’—methoxy 8-

-hydroxy—ceﬁem which consists in heating 3'-

8-dimethoxy - caffein on the water - beth to-

gether with dilute hvdrochlorlc acid untll SO-
Tution takes place; all in the proportions sub-

stantially as specified, then cooling, then al-
lowing to stand, and then drammﬁ' the result-
ant crystals |

9. The process of prepering 3’ -methoxy-8-
hydroxy-caffein, which consists in heating 3'-

3.

dimethoxy- ceﬂ"em on the water-bath, ton“ether' |

with dilute hydrochloric acid until solution

takes place, allin the proportions substantially
as specified, then cooling, then allowing to

stand, then draining the resultant crystels

and, ﬁna]ly, after Weshlncr the crystals with
1ce- Weter recrystallizing from_ methylalcohol.
10. The process which consists in acting
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upon 3'-8-dichloric caffein with an alcohol

and treating the resultant 3'-alkoxy-8-chloro-
caffein with an alkali-methylate. *

11. The process which consists in acting
upon 3'-8-dichloro-caffein with methyl-alcohol

and then treating the resultant 3'-methoxy-8-

chloro-caffein Wlth sodium-methylate.

12. The process which consists In ec:tmo':

upon 3'-8-dichloro-caffein with an elcohol

then treating the resultant 3’-alkoxy- 8-ch10r0-—

caffein Wlth alkali - methylate and, finally,

treating the 1esultent dmlkoxy—ceﬁem w1t11
HC. -

18. The process which consists in ec:tmo'

upon 3'-8-dichloro-caffein with methvl—elco-_
‘hol, then treating the resultant 3'-methoxy-8-
| ehloro - caffein with sodium - methylate, and,
finally, acting upon the resultant 3'-8-di-

75

methoxy-caffein with hydrochloric acid.

14. As a new chemical compound, 3'-meth-
oxy-8-hydroxy-caffein having the structural
formula hereinbefore given, which crystal-
lizes in coarse colorless needles having a melt-

1ng-point of about 228 to 229° centigrade,

which 1s readily soluble in water, hot methyl

| alcohol and hot ethyl alcohol, and is also solu-
‘ble 1n alkalies, including ammonia, and whlch

olves a murexid reaction.
In testimony whereof I athx my sig crna,ture n
pr esence of two witnesses.
| MITFORD C. MASSIE,
Ac%mmstrc‘mfor of the estate of Fritz Ach
deceased. . |
Witnesses:
ANTON GLOETZNER,
ArBanus S. T. JOHNSON.
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