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To all whom it ma 1/ CONCETT:

Be it known that Frirz AcH, deeeesed late

a citizen of Germany, and a reeldent of Mann-
- heim, Germany, did invent new and useful Im-
¢ provementsin the Preparation of Theophyllin;
and T, Mirrorp C. Massik, residing at Wash-
ington, District of Oolumbm, the duly-eonstl—

tuted admlmstretor of the estate of said Frirz |

Acn, deceased, do hereby declare the follow-

10 ing to be a full clear, and exact description

of the said invention of said decedent, such as

will enable others skilled in the art to which

1t epperta,ms to make and use the same, the

said invention being described but not specif-

15 jcallyclaimedin a,pphca,tlon Serial No.142,591,

 filed February 7, 1903, of which this 1s a d1—
visional epphca,tlon |

In United States Patent No 660,7 44 a proc-

ess for the preparation of pmrexenthm or1.7-

¢ dimethylxanthin has been described. That

process starts with a 1.7-dimethyl-8-chloro- |
methyl-8-chloroxanthin, having the etructural |

formula

o . | OHe.N-——CO
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30 and which, as set, forth in said pa,tent is pre-

pared by sub]ectmo' 8 - chlorocaffein to the

chlorinizing action of a mixture of phos-

~ phorus pentechlomd and phosphorus oXy-

. chlorid at a temperature of about 150° centi-
35 grade.

It was found bv this inventor tha,t the chlo- -
rination of chlorocaffein may be made to pro-
ceed in other ways and take a different course |

if a solution of chlorin 1s caused to react upon

40 the chlorocaffein while in a bath of nitro-
benzol. Under these conditions no substitu-
tion of chlorin for a hydrogen atom of the
methyl group bound to the nitrogen atom 1n
the position 3 takes place, as 1n “the substi-

45 tuted xanthin employed under the aforesaid
“patent; but the chlorin atom takes the place

of hvdroa'en atom in the methyl group in the
- position 7, so that in this case a 7'-8- d1ehlor0-

caffein, havmcr the structural formula

CH.. |N-—(ro - 50
CHs. N—C—N7 e

is obtained. In this 7'-8-dichlorocaffein the
chloromethyl group 1s readily split off simi-
larly to the isomers described in the said

United States Patent No.- 660,744.. If this

body is heated with water, dﬂute acids, or al- go

kalies, it is hydrolized concurrently with the
formation of formic aldehyde and hydro-

chloric acid, 8-chlorotheophyllin or 1.3-di-

methvl—S-ehloroxanthm being formed accord-

ing to the equation - 7 63
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(8-chlorotheophyllin) |
The chlorotheophylhn thus obtemed may

readily be converted into the valuable thera-

peutic agent theophyllin by reduction meth- 8o

| ods, as set forth in United States Patent No.

569 489 to C. F. Boehringer & Soehne, as-

'swnees of Emil Hischer.

This apphcetlon is a divisional eppheetlon |
of this inventor’s application, Serlal ‘No. 85
142,591, filed February 7, 1903.

A detailed description of the invention by
rec:ttmo' what 1s considered the best manner
ot carrymw the same into effect will now be
glven. | 9o

Forty-five grams of 8-chlorocaffein are sus-

| pended in four hundr ed cubic centimeters of
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of 10din to the liquor.

.

&2

nitrobenzol, and into this suspension while
maintained at a temperature of 50° centigrade
and while constantly stirring or otherwise 201-
tating the same chlorin is introduced in ex-
cess. It is preferable to add about 0.5 grams
During the introduc-
tion ot chlorin solution slowly takes place, and
the major portion of the nitrobenzol is then
distilled off in a vacuum, the balance of the
nitrobenzol being then driven off by means of
steam. ‘The residue is then further treated
with steam or water in a vaporous or in a
gaseous state by passing currents of steam
over into the same or otherwise until only a
faint odor of formic aldehyde can be noticed.
This causes the chlorotheophyllin and a small
amount of chlorocaffein to go into solution,
while the bulk of the chlorocaffein remains
undissolved. The whole is then filtered, and
the filtrate is thereupon evaporated to dryness.
From the residue the 8-chlorotheophyllin is
1solated by extracting with an aqueous solu-
tion of ammonia and then precipitating from
the ammonical solution by acids.

Having thus fully described the invention,
what is claimed as new, and desired to be se-
cured by Letters Patent, is—

1. The process which consists in submitting
3-chlorocaffein to the action of chlorin con-
tained in nitrobenzol.

2. The process which consists in submitting
3-chlorocaffein to the action of chlorin con-
tained in nitrobenzol, and then driving off the
nitrobenzol.

3. The process which consists in heating 8-
chlorocaffein with chlorin contained in nitro-
benzol, and then distilling off the nitrobenzol.

4. The process which consists in heating 8-
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chlorocaffein with nitrobenzol containing
chlorin in excess. .

5. Theprocess which consists in submittine
8-chlorocatfe]

eln to the action of chlorin con-
tained In nitrobenzol, driving ofl the nitro-
benzol, and causing steam to act on the residue.
6. The process which consists in heating §-
chlorocatfein with nitrobenzol
chlorin in excess, driving off’ the nitrobenzol,
and causing steam to act on the residue.

(. "T'he process which consists in submittinge
3-chlorocaffein to the action of chlorin con-
tained in nitrobenzol, driving off the nitro-
benzol, causing steam to act on the residue,
filtering, and drying the filtrate.

3. The process which consists in heating 8-
chlorocaffein with nitrobenzol containi ng
chlorin in excess, {iltering, and drying the {il-
trate. |

9. The process which consists in submitting
8-chlorocaffein to the action of chlorin con-
tained In nitrobenzol, drivine off the nitro-
benzol, causing steam to act on the residue,
filtering, drying the filtrate, and 1solating the

resultant 8-chlorotheophyllin.

10. Theprocess which consists in heatine 8-
chlorocaffein with nitrobenzol contalning
chlorin in excess, filtering, dryine the filtrate,
and 1solating the resultant 8 - chlorothco-
phyllin.

In testimony whereof I afix my sionature in
the presence of two witnesses.

| MITFORD C. MASSIIL,
Admanistrator of the estute of Fitz ek,
deceased.

Witnesses:

K. O. HILDEBRAND,
K. H. Scuorr.
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