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(Spemmﬂns )

do all whony it myay concern: |
- Beitknown that I, EMIL. FISCHER, a citizen
of the German Empire, residing at Berlin, in
the Xmpire of Germany, have invented cer-
5 tain new and useful Improvements in the Art
of Prepm mmﬁmthyli?ed Hypoxanthins; and
1 do hereby declare the following to be a full,
clear, and exact deseription of the inv entwn
such as will enable others skilled in the art

ro 1o which i appertains tc make and use the!

same,
- 'This invention relates to the plepamtmh

of alkylized axw}mms,, and more particu- |

larly the synthetical production of methyl-
15 ized hypoxanthins which have- heen TECog-

nized as methylized Ggypurms as the vesult

of recent investigations.

Dimethyl- hypo*{anthm has hli}herto been.

obtained only by methylation of hypoxanthin,
20 (Kriiger, Zeitschrift f. Phys. Chem. 18, 436)

Ag to monomethyl- -hypoxanthin { am the ﬁrst

to obtain the same in any manner.
- My present invention consists in the meth—
ods of synthetma,lly preparing these methyl-
25 ized hypoxantbms in.the monomethyl-hypo-
xanthin, and ir sueh further features and
subpmeesses as will be hereinafter disclosed
“and pointed out in the claims. -
In explaining my invention the nomenecla-
- 30 tare recenfly proposed by me (Sitzungs-Be-
richte der Konigl. Preussischen -Akademie,
1897, No. 1, January 3, 1897, and Berichie der
Deutschen Chemischen GeseZZschafz‘ Vol. 30,
No. 5, page 557) and the structural form ul%,
35 adOpted as the result of the most recent in-
. vestigations, will be adopted. According to
this nomenclatnre the various atoms of Fhe
purin molecule, which forms the basis of the
aric acid and .aa.nthm molacules and many
40 others, are numbered gs follows:

(1N —C(6)

(")U(S)L N\(x)

' >C()
L ~—N(9)
(4)

5o bearing these numerals and their relative
pomtwns in mind, the designations of the
equwalent terms hm elnafter used in connec-

43

(3)N —

{

[

| tion with t’heobmmin, the primary starting

material employed in my process, and of the
bypoxanthins will be apparent and readlly 55
understood.

Thé structural formulse and con sequem ad-
ditional designations which may be attached
10 these componnds are the following:

- Irirst. The{)bmmm . HN CO | _6?
or 3 dimethyl xanthln - 0C C N. OH ,
- | ' \CH 65
or 3-7- &1meth}l—‘?’—6 leXV- Cil, N N
parin -
Second. 7-methyl-hypo- HE’*-——-OO ’ _
xanthin | I 70
or T—Iﬁethyl—[}uoxypurin HC C—N.,CH, |
' ol
Vi |
Third. 1-7-dimethyl- CHN—-CO
hypoxanthiu | | .
or 1-7 dlmethyl G-oxy- - HC C—N.CH;
S j - | 8
purin o >CII o
N—C—N

In preparing the hypoxanthins Istartfrom
theobromin,whichisthesameas 3-7-dimethyl-
xanthin or 3-7- dlmuth}”l-? 6-dioxypurin and 85
whose. formula is given above, treating the

| same with a ﬂhosph@ms oxyhalogen com- -

pound, such as phosphorus-oxychlorid,. Un-
der this treatment the oxygen atoms ars re- -
niaced by ehlorin and one methy! radical is 9°
::,put oft, the resultant body being 7 -methyl-—
2-6~ dmmlm opurin: _

N= u -
‘ 05
CLO ¢ ~N.CH, "
' N
. ‘ /(‘H
N-C-K

1o¢
Tna fwo chlorin atoms of this new body |
methyl-dichloropurin, are verymobile. . They .
may be sliminated and replaced by hydroxyl
sunnlmneously or separately For the;pur-n |

o TR



pnses of the present mventlon I remove one
only of the chlorin atoms. -This substitution
gives rise to the following reactions leading
‘to the methylized hypoxa.nthms o
First. 7-methyl-2-6-dickloropurin on being

|
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chloropurm, th1rd]3 . the method of convert-
ing this into 7-methyl-hypoxanthin, and,
fourthly, the preparatlon of I-7- dlmethyl- 70

hypoxanthin,
Fhurst. Preparationof 7 -methyl—?-f?—dwhlom- '

treated with alkaliexchanges only one chlorin purin.—I take ten parts of theobromin and

~ atom for hydroxyl, the resultant; body bemg heat the same under pressure—-e. ¢., in a di-

7-methyl-6 -0Xy-2 -ehloropm in:
- N=CC1 |

. CLC’ C—N.CH4H,0=

N
b 2
15 . N—C—N o
S 'HT~CO
. " OLC C~N.CH,4+HCL
,. 7
N-C-N

Second. 7—-methy1 6~0.ty -2-chloropurin is
converted into 7 ~methyl- hypoxanthin or 7-
methyl-6- oxypurm by a reducmg agent such
as hydriodic acid: -

HN—CO -
1

|
CLC C—N.CHy+2HI="

AN
P pUH

N—C—N
HN—CO
5 )

20

o
o ~Non
1
| | N—ab——-N R

Third. The 7- methyl hypoxanthin or 7-
methyl-6-oxypurin by further methylation
is converfed into dimethyl-hypoxanthin,
which has been prepared from natuml hypo-
xanthin by Kruger

HN—CO

40

5o HC  C— NC,HJJFNCLOHJFI( 11,=

J \( T
| N——C-—-N | _
- CILN—CO
« T
 IIC C—=N.CIL,+-Nal' FILO,
AN
!g ; /( H
N—(—N

\ 60 |
In the detailed deseription whieh is nowto

. follow I will divide the subject into four
hea(h, arranged in the order aboveindicated,
giving a d':sclosme first, of the method . of

65 conveltmgthe%tmtmgmatcua] theobromin,
into7-methyl-2-6- dlC]l]OIOpullH secondly, the
method of plpparmw the 7 methyl (-oxy-2-

gester—together with one hundred parts of 7 5
phosphoras-oxychlorid, to a temperature of s

| 140° centigrade, this temperature being main-

| talned for three hours and the mass con-

| stantly agitated. A clear liquid having 'a
pa,le-brown color results.

From this 11qt11d 80

the remalning phosphorus-oxychlorid is re-
moved by distilling «n vacuo. One hundred

| and fifty parts of cold water, having a tem-

erably, are then poured over the amorphous

perature of between 0° and 5° centigrade pref-

regsidue. Under this treatment the massig
gradually converted into almost colorless erys-
tals, This chanpe is hastened by shaking.
The generation of heat in the mass is obvi-
ated by cooling with ice or other refrigerant go
agency. The mass after having been finally
cooled thoroughly is put on the filter and
washed with ice-water. The crude product
so obtained is contaminated with a substance
which is soluble in alkali. Thesame is hence
dissolved out with an alkaline solution, pref-

95

| erably very dilute soda-lye of about one-per-

N

|

cent. strength. The 5011d residue is them

| drained on a filter and well washed thereon

and redissolved in hot water and recrystal-
lized therefrom. The new compound 7-methyl-
2-6-dichloropurin 80 obtained crystallizes in
fine colorless needles, which melt at about
196° to 197° centigrade. It is soluble with
difficulty in cold water and soluble in about
seventy parts hot water and in about thirty
parts boiling alcohol. Its composition is in-
dicated by the formula C I, N ,Cl, or the struc-
tural formula: |

100
10§

110

C—N. CH,
B \(,II
- a
N_'(/ N
The reaction taking place in preparing the
same from  theobromin 18- mdrcatcd mn - tho

equation:
IIN—-CO

CLC

115

120

3] 0C C—NCm,

I\
et
CIL.N—C—N

CN=(.(1
|

+2P0C1,= _
| 125

130

-11,PO0, _
- (C11,0),10.
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- ¥o by-the-end of-the proeess-isindieated. - The-
" reaction takes place according to the follow- |

618,045 ' 8

Second, Preparation of T-methyl-6 -oxy-2-
chloropurin.—Ten parts of finely-pulverized
7-methyl-2-6-dichloropurin, which has been
described under the first head, are suspended
in one hundred parts of boiling water and a
quantity of soda-lye sufficient to furnish two
molecules of the alkali for each molecule of
the methyl-dichloropurin.. The mass is then
stirred untila clear solutionis formed, where-

- ing equation:

I5

2Q

25

30

35

40

45

50

55

N=C0l
£1¢ C—NCH,+2NaOH=
| P
N—C—N
NaN-—-CO

| |
| .

CIC  C—NCH,+NaCl-+H,0.
I | N

L e

T 4
N—C—N

The liquid is then cooled and the sameis then
supersaturated with acetic acid, whereby the
methyl-oxypurin is precipitated in erystalline

form. This precipitate after being sepavated |

is boiled in one hundred and fifty parts of
water, and after boiling it is filtered and the

filtrate allowed to cool, when the new product

will be thrown down in the form of columnar
crystals of a yellow color. To completely
purify the produet, it is first converted into
its bariumsalt, which forms fine erystals, and
then reconverted into the methyl-oxychloro-
purin by redissolving the barium salt in fifty
to sixty parts of hot water and supersaturat-
ing with acetic acid.

The analysis of the new product shows that
its formula is C;H,N,OCI and that its struc-
ture corresponds to the formula: |

HN-—-CO
%
CTI(LJ&CHS
D Nem
A
N—C—N

Pure methyl-oxychloropurin attains 2 yel-
low color when heated to about 510° centi-
grade. - At a higher temperature its color be-

~comesmore and more dark, this darkening be-
ng attended by eontinuing decomposition.

- 15 dissolves in about one hundred and fifty

6o

parts of boiling water and in about two hun-
dred and {fifty parts of beiling aleohol. |

Third, Preparation of T-methyl-hypoxan-
thin.—One part of 7-methyl-6-oxy-3-chloro-
purin, which has been hereinabove deseribed,
is mixed with eight parts of colorless hydri-
odic acid of the specific gravity 1.96 by pour-
1ng the latter over the former.

It is {hen |

heated to from 60° £070° centigrade, after hav-
ing first added a half part of phosphonium-
iodid,and maintained atthistemperature and

70,

frequently shaken until a clear colorless so-

lutionresults, 'Theliquidis then evaporated,
when the hydriodate of the 7-methyl-hypoxan-
thin or 7-methyl-6-oxypurin remains as a color-

less erystalline mass, which is readily soluble

in water. The reaction proceeds according

to-the-equation:

N —CO

CLC C—NCH,4-2HI=
11 Neg .
N P
N—(—N

HN-——-(EO

NoTT
| /CH
N—-—C—N -
1'his new base, 7-methyl-hypoxanthin, is lib-
erated from the above salt by dissolving the
latterin water and boiling thesame, then add-

ing carbonate of lead to the boiling solution,
and then filtering. Any traces orsmall guan-

| -
HC C-NCH,-HCIHT,

75

8o

Q0

titiesof lead remainingin the filtrate are then

thrown out by means of hydrosulfurie acid
and the liquid is again fillered, after which
the filtrate is evaporated to dryness. The
residue 18 methyl-hypoxanthin and forms a
colorlesserystalline mass, which isredissolved
in and crystallized from alcohol for the pur-
pose of purification. It is thus obtained in
the form of fine colorless needles. 1tsanaly-
sis shows that its constitution corresponds to

18

HN-—-CO
|
o \ g
| pew
N—C—N

| 7-methyl-hypoxanthin when rapidly heated
assumes & brown color at about 340° centi-

grade and melts at about 353° ceéntigrade,
Themelting-point, however, isnot quite fixed.
It 18 readily soluble in water. Onadding ni-
trate of silver to an aqueous solution of the
same & white precipitate is formed, which

on being dissolved in warm dilute nitric acid

18 obtained as a white erystalline powder.
Fourth. Preparation of 1-7-dimethiyl-hiypo-
ranthin.—Two parts of 7-methvl-hypoxan-
thin, which has been described, are mixed
with twenty parts of water, twenty parts of

‘methyl alecholy two parts of methyl iodid,

and 0.3 parts of sodium dissolved in methyl
alcohol, (a quantity sufficient to replace the
hydrogen represented by theone imido group

the formula C;H,N,0. Itsstructuralformula

IQO0

105 .

ilIo

11§

120

125

130
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 in the formula of 7-methyl-hypoxanthin.) | 6-oxy-2:-chloropurin together with hydriodic
- The mixture is then heated in a closed vessel

to from 75° to 80° centigrade, this tempera-
ture being maintained for three hours.

and allowed to cool.
iodincompound of 1-7-dimethyl-hypoxanthin,
which has been described by Kriiger (Be-

- richteder Deutschen Chemischen Gesellsaha 1%,

10

 arated from the sodium-iodin compound b

15

- Afterthesolvent hasevaporated the dimethyl-
“hypoxanthin remains as a erystalline massin
the form of fine needles.

20

25

30

35

40
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u1d in the form of needles. The base is sep-

dissolving in water and shaking with oxid of
silver. After filtration of the iodid of silver
the solution is evaporated and the base @x-
tracted from the residue with chloroform.

The former process
proceeds accordmﬂ' to the equatlon

HN - (JO

(}~NCH,4NaOIl=

I
I >CII+ICI-I;T_

CCIL.N—C0
|

|
C—NCII,--Nal

e
Nt
'1 - >OH—[—IIO
NN

Dlmebhyl hypoxanthin begins to Soften at
about 243° centigrade and meltq at 246° cen-
tigrade without decomposition.- Ileated in

small quantities it distils over without de-
composition for the greater portion.

Irom

" hot aleohol 1t er ystﬂ,llues in the form of fine

- 45 ¢

needles, which for the most part are massed
together. In other respects this base is dis-
tlll“‘lHSth by the characteristic properties

set forth by Kriiger.
The -methyl—“-b dlchlmopuun hewm de-

" seribed, together with -its method of manu-

50

facture fm ms thesubjcat-matterof the elaims
of my apphcatwn Serial No. 650,826, filed
September 7, 1897, (of which this is is a di-

- visional apphmuon,) and is there shown to

85

-pose of a full and suflicient diselosure of my |

0o

be the starting material for the series of proe- |

esses and compoumh deseribed in illustra-
tion of theinvention. Itishencenotelaimed
herein, being merely:described for the pur-

present invention, .

ITaving thus fully descr 1bcd my invention,
what I ehmn and desire to secure by Lettelb
Patent of the United States, is—

1. The process of preparing meth yl-hypo-
xanthin which consists in treating 7-methyl-
G- 0 1} -2-chloropurin with a lulut_,mﬂ' agent.

Tho process of preparing meth3 1—-113 po-
mlthm which consists in heating 7-methyl-

- The
resulting liquid is then highly concentrated
On cooling, the sodium- |

page 1921) and having the formula |
C,HgN| 0. Nal--3aq.,is separated from theliq--

y |1
l
|

acid and phosphonium iodid.

3. The process of preparing 1néthyl-hypo--
xanthin which consists in adding hydriodic

acid to 7-methyl-6-oxy-2-chloropurin and heat-

ing the mixture after first adding phospho-
nium-iodid to the same, all in the proportmns

{ and unduer the conditions substantmlly as set

‘ducing agent.

forth.
4. The pmcess of pleparmg methyl-hypo-
xanthin which consists in adding hydriodic

ng the mixture after first adding phospho-
nium-iodid to the same, all in the proportions

forth and then separating the resultant hydri-
treating thesaid hydrlodate with carbonate of
lead

‘The process of pr eparmg methyl-hypo-

acid and phosphonium-iodid to 7Jmethyl 6=

oxy-2-chloropurin and heating and shaking

the same, then evaporating and dissolving the
residue in water and boiling, then adding car-
bonate of lead and boiling.

6. The processfor the manufacture of mono-
methyl-hypoxanthin which consists in the

odate of the monomethyl-hypoxanthin and

xanthm which consists in adding hydriodic.

78

acid to 7-methyl-6-oxy-2-chloropurin and heat- '

80

and under the conditions substantially as set

90

95

following steps: treating theobromin wish a
phosphorus-oxyhalogen compound and iso-

lating the resultant 7-methyl-2-06-dichloro-
purin; treating the latter mth an alkali and

then,lsolatmﬂ the resultant 7-methyl-6-oxy-2-

100

chloropurin and treating the latter with a re-

7. As a new chemical compound, 7

above stated, whose melting-point is about

953" centigmde, whiclh is readily soluble in

water and which assuines a brown color wlien
rapidly heated to about 340° centigrade.

S. The process in the manufacture of di-
methyl-hypoxanthin which consists in treat-
ing 7-methyl-hypoxanthin with a meth}lat-
ing agent.

9. The process for the manufacture of di-

i methyl-hypoxanthin which consists in treat-

ing 7-methyl-hypoxanthin with methyl alco-
ho] methyl iodid, and sodium methylate.
10. The process for the manufacture of di-

-methyl—hypoxa,nthm which consists 1n mix-

ing 7-methyl-hvpoxanthin with water, methyl
alcohol methyl iodid and sodium nu,th3 late,
hea.tmn' the mixture under pressure, concen-
tr ﬂtmn' the resulting liguid and cooling, allin
the proportion and Tunder the conditions sub-
stantially as specified.

11. The process for the manufacture of di- i
methyl-hypoxanthin which eonsists in treat- .
ing 7-imethyl-G-oxy-2-chloropurin withareduc- |
| ingagentandisolating the resultant7-methyl- @ '
hypoxanthin and then methylating the latter.

12. The process for the manufacture of di-

methyl-hypoxanthin which consistsin the fol-
lowing steps: treating 7-methyl-2-6-dichloro-
purin with an alkali and isolating the result-
ant 7-methyl-6-oxy-2 -chlompmm treating

meth} 1-
| hypoxanthin, which has the for mula herein-

105

110

IIS,

120
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the latter with a reducing agent and separat- | ropurin, then treating the latter with a reduc-
ing the resultant 7-methyl-hypoxanthin, then | ing agent and separating. the resultant 7-
methylating the latter produect. methyl - hypoxanthin, and methylating the
. 13. The process for the manufacture of di- | latter. , | |
5 methyl-hypoxanthin which consists in the - In testimony whereof I affix my signature 15
following steps: treating theobromin with an | in presence of two witnesses.

oxyhalogen compound of phosphorus and EMIL FISCHER.
isolating the resultant 7-methyl-2-6-dichloro- Witnesses: ~ - |
purin; treating the latter with an alkali and CHAS. H. DAY,

to isolating the resultant 7-methyl-6-oxy-2-chlo- | =  HENRY HASPER.
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