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The present invention is concerned with new
purine derivatives and is based on the discovery
that certain derivatives of 8-arylpurine act as
egrowth inhibitors in a variety of biological sys-
tems and have valuable therapeutic properties
as g result of this activity.

The compositions revealed in the present ap-
plication may be represented as substituted 2-
amino-8-arylpurines of the formula:

Z X
/\ N\ M/
N AN
L
H: \N \N
H

where M is an aryl radical of not more than 2
rings, Z is a substituent selected from the class
consisting of chlorine, bromine, hydroxyl, amino,
hydrazino, thiol, alkylthio and substituted amino
of the type

R:
-~
\Rz

where Ri1 is a radical selected from the group
consisting of hydrogen, lower alkyl and aryl and
R2 is a lower alkyl radical and Ri1 and Rz to-
gether may represent the components of a cy-
clic system, and where X is a radical selected
from the class consisting of hydrogen, amino,
‘chlorine, bromine, lower alkyl and alkoxyl and
¥ is selected from the eclass consisting of hydro-
gen, amino, chlorine, bromine, lower alkyl and
alkoxyl, carboxy, carbalkoxy and ecarbamido
radicals.

The processes of the present invention involve
the preliminary preparation of an amide of a
2.4 5-triaminopyrimidine with subsequent ring
closure to form the purine. The amide may be
prepared by treatment of the pyrimidine, or a
suitable acid salt of the pyrimidine with the
acid chloride in the presence of an alkali. The
ring closure of the benzamidopyrimidine to the
purine may be effected simply by heating the
compound to its melting point, and this is indeed
the preferred procedure in many instances. In
‘other instances it is preferred to heat the amide
with phosphorylehloride. In the case of 5-benz-
amido-2,4-diamino-6-hydroxy-pyrimidines this
results in ring closure to the purine and simul-
taneous chlorination resulting in a 2-amino-6-
chloro-8-phenylpurine. The 6-chloropurine so
formed is capable of transformation in a variety
of ways. It may be replaced by other groups
Dy treatment of the reactive chlorocompounds
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with ammonia, amines, alkali hydrosulfide, or
by hydrolysis the hydroxyl group may be re-
stored to this position. i

The following examples serve to illustrate the
teachings of the present invention, but are not
intended in any way to limit the invention, the
scope of which is defined in the claims.

- EXAMPLE 1
2,6-diamino-8~p-chlorophenylpurine

375 g. of 2,4,5,6-tetraminopyrimidine sulfite
was dissolved in 200 ml. of 1 N sodium hydrox-
ide. To this solution was added alternately, with
continued stirring, 100 ml. of 2 N sodium hy-
droxide and 36.4 g. of p-chlorobenzoyl chloride,
the pH of the solution being kept between 8
and 9 and the temperature between 10-20°
throughout the reaction. The reaction mixture
was allowed to stand at 4° overnight and the pre-
cipitate filtered off, washed with water, alcohol
and ether and dried at 100°.  The yield was 36
g. of 2,4,6-triamino-5-p-chlorobenzamido pyrim-
idine.

8.2 g. of 2,4,6-triamino-5-p-chlorobenzamido
pyrimidine was heated for 1 hour at 260-270°.
Water vapor was given off and the solid turned
dark. After cooling, the solid was dissolved in
500 ml. of 0.2 N sodium hydroxide, filtered and
the filtrate acidified to pH 5 with glacial acetic
acid. The precipitate was collected by centrifu-
gation, washed with water, alcohol and. ether
and boiled with 4 liters of 1 N hydrochloric acid.
The acid solution was filtered hot and brought
to pH 5 by addition of sodium hydroxide. 3.9 g.
of 2,6~-diamino-8-chlorophenyl purine basic hy-
drochloride were obtained on cooling.

EXAMPLE 2
2,6-diamino-8-o-chlorophenylpurine

2,4,6-triamino-5 - o - chlorobenzamido pyrim-
idine was prepared from 2,4,5,6-tetraaminopyr-
imidine sulfite and o-chlorobenzoyl chloride in
the same manner as described in Example 1 for
the corresponding p-chloro derivative,

12 g. of 2,4,6-triamino-5-o0-chlorobenzamido
pyrimidine was heated at 250°-260° for 1 hour.
The residue was dissolved in 500 ml. of 1 N so-
dium hydroxide, filtered and the filtrate acidified
to pH 5 with acetic acid. The precipitate was
collected by centrifugation, washed with water,
aleohol and ether and dried at 110°. The pre-
cipitate was boiled with 1,500 ml. of 1 N hydro-
chloric acid, a small amount of insoluble mate-
rial filtered off and the hot acid fiitrate brought
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to pH 5 by the addition of saturated sodium hy-
droxide solution. After cooling to 4°, the yel-
low precipitate was collected, washed and dried
at 110°. The yield was 6 g. of 2,6-diamino-8-o0-
chlorophenyl purine basic hydrochloride.

EXAMPLE 3
2,6-diamino-8-m-chlorophenylpurine

8.3 g. of 2,4,6-triamino-5-m-chlorobenzamido-
pyrimidine, prepared in the usual manner, was
heated at 270°-280° for 1 hour. The molten solid,
after cooling, was dissolved in 250 ml. of 1 N
sodium hydroxide and the alkaline solution fil-
tered into 2 liters of boiling 1 N hydrochloric
acid. The acid solution was filtered hot to re-
move an insoluble residue and the hot filtrate
brought to pH 5 by the addition of saturated
sodium hydroxide solution. After cooling, the
precipitate of 2,6-diamino-8-m-chlorophenyl-
purine basic hydrochloride was filtered off,
washed with water, alcohol and ether and dried
at 110°; the yield was 2.8 g.

EXAMPLE 4
2,6-diamino-8-nitrophenylpurine

10.85 g. of crude 2,4,6-triamino-5-p-nitrobenz-
amidopyrimidine, prepared in the usual manner,
was heated at 260° for 45 minutes. The residue
leached with 100 ml. of acetone to remove any
p-nitrobenzoic acid contaminant, air dried, then
treated with 500 ml. of 0.05 N sodium hydroxide
solution. An insoluble residue was filtered off
and the alkaline filtrate poured slowly into 500
ml. hot water containing 25 ml. of glacial acetic
acid. The orange precipitate, after cooling, was
collected by centrifugation, washed with water
alcohol and ether and dried at 110°; yield 4.95
g. of 2,6-diamino-8-p-nitrophenylpurine hydrate.

EXAMPLE 5
2,6-diamino-8-p-nitrophenylpurine

16 g. of 24,6-triamino-5-p-nitrobenzamido-
pyrimidine was refluxed with 375 ml. of phos-
phorus oxychloride for -10 hours. The reaction
mixture was taken down almost to dryness on
the steam bath under reduced pressure and the
residue decomposed with 500 g. of ice. The
precipitate was filtered off, dissolved in 600 ml.
of -0.06 N sodium hydroxide and the alkaline
solution filtered into 400 ml. of hot water con-
taining 25 ml. of glacial acetic-acid. After cool-
ing the orange precipitate was collected by cen-
trifugation, washed with water, alcohol! and
dried at 110°. The yield was 7.85 g. of 2,6-
diamino-8-p-nitrophenylpurine hydrate.

EXAMPLE 6
2,6-diamino-8~-m-nitrophenylpurine

15 g. of 24,6-triamino-5-m-nitrobenzamido-
pyrimidine, prepared in the usual manner, was
‘heated at 240° for 30 minutes. The residue was
cooled, dissolved in 600 ml. of 0.3 N sodium
hydroxide and the alkaline solution filtered into
300 ml. of hot water containing 50 ml. of glacial
acetic acid. After cooling, the precipitate was
filtered off, boiled with 3 liters of 1 N hydro-
chloric acid. The acid solution was filtered hot,
and 3 g. of 2,6~diamino-8-m-nitrophenylpurine
hydrochloride hydrate were filtered off after
chilling. Another 1.9 g. of the purine, in the
form of the basic hydrochloride, was recovered
from the acid filtrate by adjusting the pH to 5
with sodium hydroxide.
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EXAMPLE 17

2,6-diamino-8-p-carbomethoxyphenylpurine

9.3 g. of 24,6-triamino-5-p-carbomethoxy-
benzamidopyrimidine, prepared from 24,5,6-
tetraaminopyrimidine dihydrochloride and p-
carbomethoxybenzoylchloride in the usual man-
ner, was heated at 260-270° for 1 hour. The
dark residue was treated with 600 ml. of 0.5
N sodium hydroxide and the alkaline solution
filtered into 300 ml. of hot water containing 50
ml. of glacial acetic acid. The brown precipitate
was collected by centrifugation, redissolved in
350 ml. of 0.3 N sodium hydroxide and filtered
into 500 ml. of boiling water containing 80 ml.
of concentrated hydrochloric acid. The acid
solution was filtered hot and the filtrate allowed
to cool overnight. The yellow precipitate of 2,6-
diamino-8-p-carbomethoxyphenylpurine hydro-
chloride hydrate weighed 2.5 g. after filtration,
washing and drying at 100°. On adjustment
of the pH to 5, another 1.8 g. of this purine in
the form of the basic hydrochloride was isolated.

EXAMPLE 8
2,6-diamino-8-p-methoxyphenylpurine

8 g. of 2,4,6-triamino-5-p-methoxybenzamido-
pyrimidine prepared in the usual manner, was
refluxed with 256 ml. of phosphorus oxychloride
for 4 hours. The reaction mixture was taken
to dryness under reduced pressure and the
residue mixed with 300 g. of ice. The precipitate
was filtered off, dissolved in 200 ml. of 05 N
sodium hydroxide and the alkaline solution
filtered into 300 ml. of hot water containing 25
ml. of glacial acetic acid. The precipitate was
collected after cooling, washed with water, al-
cohol and ether, and dried at 110°. The yield
of crude 2,6-diamino-8-p-methoxyphenylpurine
was 5.7 g. This crude material contained some
bound phosphorus. However, after boiling with
2 N hydrochloric acid for 30 minutes and sub-
sequent recrystallization from 1 N hydrochloric
acid, the phosphorus was removed.

EXAMPLE 9
2,6-diamino-8-m-bromophenylpurine

10 g. of 2,4,6-triamino-5-m-bromobenzamido-
pyrimidine, prepared in the usual manner, was
refluxed with 250 ml. of phosphorus oxychloride
for 8 hours. The reaction mixture was taken
to dryness under reduced pressure, freated with
300 g. of crushed ice and the precipitate collected
by filtration. The precipitate was dissolved in
375 ml. of 0.4 N sodium hydroxide, the alkaline
solution filtered and the filtrate brought to 'pH
5 by the addition of glacial acetic acid. After
centrifugation, washing and drying at 110°, the
precipitate of crude 2,6-diamino-8-m-bromo-
phenylpurine weighed 9.5 g.

EXAMPLE 10
2,6-diamino-8-phenylpurine

2 g. of 24,6-triamino-5-benzamidopyrimidine,
prepared in the usual manner, was refluxed for
3 hours with 100 ml. of phosphorus-oxychloride.
The mixture was taken to dryness under re-
duced pressure and the residue treated with 100
ml. of ice water. After the mixture had been
made alkaline by the addition of concentrated
ammonium hydroxide, the solution was filtered
and the filtrate adjusted to pH 5 with acetic
acid. The precipitate was filtered off and puri-
fied twice more by solution in dilute ammonium
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hydroxide and precipitation at pH 5 with acetic
acid; yield, 1.5 g. of 2,6-diamino~8-phenylpurine.

EXAMPLE 11
2,6-diamino-8-(3’,5'-dinitrophenyl) purine

10 g. of 2,4,6-triamino-5 (3’,5’-dinitrobenz-
amido) pyrimidine, prepared in the usual man-
ner, was refluxed for 8 hours with 250 ml. of
phosphorus oxychloride. After cooling the re-
action mixture was filtered and the insoluble re-
sidue treated with 350 g. of ice. 'The precipitate
was collected by filtration and, after recrystal-
lization from 1 liter of 1 N hydrochloric acid, gave
2 g. of 2,6-diamino-8-(3’,5’~dinitrophenyl) purine
hydrochloride and, on adjustment of the pH of
this acid filtrate to 5, another 0.5 g. of the basic
hydrochloride of the same purine.

EXAMPLE 12
2,6-diemino-8-g-naphthylpurine

825 g. 2,4,6-triamino-5-g-naphthoylamino-
pyrimidine, prepared from 2,4,5,6-tetraaminopy-
rimidine hydrochloride and g-naphthoylchloride,
was heated at 250° for 1% hours. The residue
was dissclved in 300 ml. of 0.6 N sodium hy-
droxide, filtered and the filtrate poured into 200
ml. of dilute acetic acid. After cooling, filtraticn
and drying at 110°, the yield of 2,6-diaminc-8-
g-naphthylpurine was 4.5 8.

EXAMPLE 13
2-amino-6-hydrozy-8-phenylpurine

29.2 g, of 2,4,5-triamino-8-hydroxypyrimidine
sulfite was dissolved in 100 ml. of water and 80
ml. of 2 N sodium hydroxide. To this solution,
kept at 10-15°, were added alternately, with stir-
ring, 80 ml. of 2 N sodium hydroxide and 22.§ g.
of benzoylchloride, the pH being kept at ca. 8

‘ throughout. After standing overnight at 4°, the
mixture was brought to pH 6 by addition of acetic
acid and the precipitate collected, washed with
water, alechol and ether and dried at 100°. The
yield was 19 g. cf 2,4-diamino-5-benzamido-6-
hydroxypyrimidine.

5 g. of 24-diamino-5-benzamido-6-hydroxy-
pyrimidine was mixed in a mortar with 3 g. of
penzamide and the mixture heated at 280-300°
for 30 minutes. After cooling, the mixture was
leached with 100 ml. of ether and the insoluble
residue then dissolved in 350 ml. of 0.3 N sodium
hydroxide. The alkaline solution was filtered
and acidified to pH 5 with acetic acid. The pre-
cipitate was collected by filtration, boiled with

700 ml. of 1.2 N hydrochloric acid, and the acid
solution filtered hot. On neutralization to pH 5
with sodium hydroxide and cooling, 1.85 g. of 2-
amino-6-hydroxy-8-phenylpurine was collected.

EXAMPLE 14

2-amino-6-chloro-8-phenylpurine

10 g. of 2,4-diamino-5-benzamido-6-hydroxy-
pyrimidine, prepared as above, was refluxed with
300 ml. of phosphorus oxychloride for 5 hours.
The reaction mixture was taken to dryness under
reduced pressure and treated with 400 g. of
chopped ice. ‘The precipitate was collected, dis-
solved in 300 ml of 0.3 N sodium hydroxide and
the alkaline solution brought to pH 5 with acetic
acid. After centrifugation, washing with water
- and drying at 100° the precipitate of 2-amino-6-
chloro-8-phenylpurine hydrate weighed 8.25 g.
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EXAMPLE 15

2-amino-6-hydroxy-8-phenylpurine

1 g. of crude 2-amino-6-chloro-8-phenylpurine
hydrate was refluxed for 1 hour with 40 ml. of
2 N hydrochloric acid. After cooling, the pre-
cipitate was collected, washed with water, alcohol
and ether and dried at 120°. The product, which
was identified as 2-amino-8-hydroxy-8-phenyl-
purine hydrochloride, weighed 0.7 g.

EXAMPLE 16
2-amino-6-hydroxy-8-p-nitrophenylpurine

8.4 g. of 24-diamino-5-p-nitrobenzamido-6-
hydroxypyrimidine, prepared in the usual man-
ner, was mixed with 9 g. of p-nitrobenzamide and
the mixture heated at 200° for 1 hour. The res-
idue was cooled, leached with 200 ml. of ether
and dissolved in 1 liter of 0.2 N sodium hydroxide.
The alkaline solution was filtered, brought to pH
5 with acetic acid and the precipitate collected
by centrifugation. After washing with water,
alcohol and ether, the precipitate of 2-amino-6-
hydroxy-8-p-nitrophenylpurine weighed 3.0 g.

EXAMPLE 17
2-amino-6-chloro-8-p-chlorophenylpurine

18.2 g. of 2,4,5~triamino-6-hydroxypyrimidine
sulfite wag dissolved in 25 ml. of 2 N sodium hy-
droxide. To this solution, kept at 10-15° were
added alternately, with stirring 25 ml. of 2 N
sodium hydroxide and 17.5 g. of p-chlorobenzoyl-
chloride, the pH being kept at 7-8. "After stand-
ing overnight, the mixture was acidified to pH 5
and the product filtered off, washed and dried.
The yield of 2,4-diamino-6-hydroxy-5-p-chloro-
kenzamidopyrimidine was 14.7 g.

10 g. of 2,4-diamino-5-p-chlorobenzamido-6-
hydroxypyrimidine, prepared in the above man-
ner, was refluxed with 200 ml. of phosphorus oxy-
chloride for 2 hours. The solution was taken to
dryness under reduced pressurs and the residue
poured into 300 g. of ice. After the precipitate
was collected it was treated with 300 ml. of water
and 50 ml. of 2 N sodium hydroxide. The alkali-
insoluble portion was filtered off and the alkaline
filirate acidified to pH 5 with acetic acid., The
pale yellow precipifate after filtration, washing
with water and drying at 100°, consisted of 7.1 g.
of 2-amino-6-chlcro-8-p-chlorophenylpurine hy-
drate. .

EXAMPLE 18

2-amino-6-p-chloroanilino-8-
p-chlorophenylpurine

12 g. of 2-amino-6—chloro-S-p-chlorophenyl-

- purine, prepared as above, was heated with 1.4

g. of p-chloroaniline fer 30 minutes at 200°. The
reaction mixture was cooled and leached first
with 50 ml. of ether and then with 50 ml. of
sodium hydroxide. The insoluble residue was
washed with water, boiled with 250 ml. absolute
ethanol and the solution filtered hot. On dilu-
tion of the alcoholic filtrate with an equal volume
of water and cooling, 0.8 g. of 2-amino-6-p-
chloroanilino-8-p-chlorophenylpurine were pre-
cipitated.
EXAMPLE 19

2 amino~-6-n-butylamino-8-p-chlorophenyl-
purine

To 0.85 g. of 2-amino-6-chloro-8-p-chloro-
phenylpurine were added 2 ml. of n-butylamine,
0.1 ml. of concentrated hydroechloric acid and
5 ml. of absolute ethanol.  The mixture was re-
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fluxed for 30 mirnutesyand . then evaporated al-
most to.dryness on a steam bath. The residue
was dilitted t0-100 ml. with water, made strongly
acidic:Wwith “hydrochloric :acid and.the. insoluble
yellow residue filtéred-off, washed with -water,
aléohol-and-dried:at-120°, The yield.of 2-ami-
Ao-<6-n-butylamino-8-p~-chlorophenylpurine :was
0.8'g.
"EXAMPLE 20
2-aminto-6-hydroxy-8-phenylpurine
49 g. of 24-diamino-5-benzamido-6-hydrox-
ypyrimidine -was dissolved 'in: 10-ml "of :2:N. so-
dium- hydroxide- and -the. solution taken to.dry-
ness-on the steam bath.under reduced pressure.
The- sodium - salt- “thus. obtained was heated at
280" for 1-hour. -Water -was. given off .and the
vsolld turned .dark.  After cooling, the residue
was. dissolved in 400 ml. of water containing 10
-ml..of 2 N.sodium hydroxide. " The alkaline solu~
tion was filtered. and acidified: with .acetic. acid.
The precipitate after filtration, washing and dry-
ing at-100° consisted of 2.4 g. of crude 2-amino-
6-hydroxy-8-phenylpurine.
i gegmino-6-piperidino-8-phenylpurine
“ yglof crude 2-amino-6-chloro-8-phenylpurine
was refluxed with -2 -ml. of piperidine, 5 ml." of
-absoliite ethanol-and 0.1 ml. of concentrated hy-
drochloric: acid: for-1:hour. The reaction mix-
ture ‘was: then diluted” with 150 ml. of water,
~geidified’ with hydrochloric:acid and the insolu-
ble residile collected. -This residue consisted. of
0.57g. of- crude 2-amino-6-piperidino-8-phenyl-
purine,
EXAMPLE 22
. 2-amino-6-thiol-8-p-chlorophenylpurine

-4 g, of “crude 2-amino-6-chloro-8-p-chloro-
phenylpurine and 50 ml. of 1.8 .N sodium hydro-
sulfide solution were placed in a bomb and heated

“at 120° for three hours. After cooling, the re-
-action mixture was filtered and the:crude :pre-
cipitate purified by solution in 200 cc. 1 N so-
dium hydroxide and reprecipitation with acetic
acid. . After drying at 110°,the yield of 2-amino-
- 6<thiol-8=p-chlorophenylpurine . was 2.1 g.

. EXAMPLE 23

2-gmino-6-methylthio-8-p-chlorophenylpurine

1 g. of 2-amino-6-thiol-8-p-chlorophenyl-
purine (prepared in Example.21)” was dissolved

in 10 ml. of water by addition of 4 ml of 1.8

N-sodium. hydroxide solution. . To this solution
was added, with shaking, 0.45 g. of dimethyl sul-
‘fate. After 10 minutes, the pH was adjusted to
5 with acetic. acid and the precipitate filtered

off. . This precipitate was. dissolved in 85 ml. of’

_boiling water containing 4 ml. of 1.8 N sodium
hydroxide, filtered hot, and the filtrate acidified

. with acetic acid. . After. cooling, filtration "and
drying ‘at 110°, the yield of 2-amino-6-methyl-

..thio-8-p-chlorophenylpurine was 0.7 g.

EXAMPLE 24
2-amino-6-morpholino-8-p-chlorophenylpurine

A mixture of 1.1 g. of erude 2-amino-6-chloro-
8-p-chlorophenylpurine, 3 ml. of morpholine, 0.1
ml. of concentrated hydrochloric acid and 5 ml
."of “absolute ethanol was refluxed for one-half
" hour. 'The reaction mixture was cooled. and di-
~Juted to--100 ml., with water. The yellow. pre-
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8
cipitate,; after: filtration; -washing and drying.at
110°, .consisted:of.0.85. g.:0f 2-amino-6-morpho-
lino-8-p-chlorophenylpurine.

EXAMPLE 25

2=amino-6-diethylamino-8-p-chlorophenyl-
T.purine

‘A mixture of 1.1 g. of crude 2-amino-6-chloro-
8-p-chlorophenylpurine, 4 ml. of diethylamine,
0.1 ml. of concentrated hydrochloric acid and 5
ml. of absolute ethanol was refluxed for one-
half hour. ~The reaction mixture was cooled, di-
luted to 100' ml. with water and made strongly
acidic with hydrochloric acid. 'The precipitate
of 2-amino - 6 - diethylamino-8-p~chlorophenyl-
purine hydrochloride hemihydrate: weighed 0.83
g. after filtration, washing and drying at 110°.

EXAMPLE 26

2-amino-6-dimethylamino-8-p-chlorophenyl-
.purine

A mixture of 1.1 g. crude 2-amino=-6-chloro-
8-p-chlorophenylpurine and 0.1 ml. of concen-
trated hydrochloric. acid in 25 ml. of 33% solu-
tion of dimethylamine in methanol was heated
at  60° for 1 hour. The methanol and excess
dimethylamine were boiled off in a hot water
bath until the volume of the reaction mixture
was 5 ml. The reaction mixture was then di-
luted to 100 ml. with water, made strongly acidic
with hydrochloric acid and the precipitate col-
lected by filtration. The yield of 2-amino-6-

dimethylamino-8-p-chlorophenylpurine - hydro-
chloride hemihydrate was 0.86 g.
EXAMPLE 27
2-amino-6-methylamino-8-p-chlorophenyl-
purine

1.1:g..0of crude 2-amino-6-chloro-8-p-chloro-
phenylpurine was dissolved by warming in 10 ml.
of a 259 -aqueous solution of methylamine con-
taining 0.15 ml. of concentrated hydrochloric
acid. The mixture was allowed to stand for

.two days at room temperature, then hoiled for

ca. 10 minutes to remove some  of the excess
The mixture was diluted . to. 100
ml. with water, made strongly acid with hydro-
chloric acid and the precipitate filtered off. . The

_yield of .crude 2-amino-6-methylamino-8-p-chlo-
- rophenylpurine hydrochloride was 8.85 g.

UEXAMPLE 28
" 2-gmino-6<hydroxy-8-p-cklorophenylpurine

1.5 g. of crude. 2-amino-6-chloro-8-p-chloro-
phenylpurine  was refluxed for 2 hours with 100
ml. of 2-N hydrochloric acid. - The mixture was
cooled and the precipitate of 2-amino-6-hydroxy-
8-p-chlorophenylpurine hydrochioride filtered off.
ff1t5er washing and drying at 110°, the yield was

.15 g.
"TEXAMPLE 29

" 2,6-diamino-8-p-chlorophenylpurine

6.2 g..of 2Z-aminc-6-chloro-8-p-chlorophenyl-
purine was heated with 75 ml. of concentrated
ammonium hydroxide and 1 ml. of concentrated
hydrochloric acid in a bomb at 140° for 6 hours.
The contents of the bomb were evaporated to dry-
ness on the steam bath and the residue leached
with 200 ml. of water. - After filtration and dry-
ing at 110°, the yield of crude 2,6-diamino- -8-p~
chlorophenylpurine was 5.4 ¢,
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EXAMPLE 30

"2 - amino - 6 ~ (bis-g-hydrozyethyl) amino-8-p-
chlorophenylpurine

A mixture of 10.2 g. of 2-amino-6-chloro-8-p-
chlorophenylpurine, 13 ml. of bis-g-hydroxyethyl-
amine 0.5 ml. of concentrated hydrochloric acid
and 75 ml. of ethanol was refluxed for two hours.

The mixture was diluted with 500 ml. of water
and made acidic with hydrochloric acid. The
precipitate was filtered off, dissolved in 200 ml. of
0.3 N sodium hydroxide, filtered and acidified
with acetic acid. The yield of 2-amino-6-(bis-g-
hydroxyethyl) amino-8-p-chlorophenylpurine was
8.9 g.

EXAMPLE 31

2-amz‘no-6-bromo-s-p-chlomph'en_ylpurz‘ne ,

4 g. of 2,4-diamino-5-p-chlorobenzamido-6-hy-
droxypyrimidine were heated with 40 g. of phos-
phorus oxybromide at 170° for 1 hour. The ex-
cess phosphorus oxybromide was distilled off
under reduced pressure and the residue treated
with 150 ml. of ice water. The precipitate was
filtered off, dissolved in 300 m!. of 0.4 N sodium
hydroxide, filtered and acidified with acetic acid.
The precipitate of 2-amino-6-bromo-8-p-chloro-
rhenylpurine weighed 3.65 g.

EXAMPLE 32
2-amino-6-chloro-8-o-methylphenylpurine

4 g. of 24-diamino-5-o-methylbenzamido-6-
hydroxypyrimidine, prepared in the usual manner
from 2,4,5-triamino-6-hydroxypyrimidine bisul-
fite and o-methylbenzoylchloride, was refluxed for
4 hours with 150 ml. of phosphorus oxychloride.
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The phosphorus oxychloride was removed under

reduced pressure and the residue treated with
150 g. of ice water. The precipitate was filtered
off, dissolved in 100 ml. of water and 35 ml. of
2 N sodium hydroxide and reprecipitated by acidi-
fication to pH 5 with acetic acid. After filtration,
washing and drying at 110°, the yield of erude
2-amino - 6 - chloro-8~o-methylphenyipurine was
175 g.
EXAMPLE 33

2-amino-6-chloro-8-m-chlorophenylpurine

12.1 g. of 2,4-diamino-5-m-chlorobenzamido-6-
hydroxy-pyrimidine was refluxed for 3% hours
with 250 ml. of phosphorus oxychloride. The
phosphorus oxychloride was then distilled under
reduced pressure and the residue treated with
250 g. of ice. The precipitate was filtered off,

dissolved in 300 ml. of 0.5 N sodium hydroxide °

and reprecipitated by acidification with acetic

acid. After filtration, washing and drying at 110°,..

the yield of crude 2-amino-6-chloro-8-m-chloro-
phenylpurine was 9.7 g.
EXAMPLE 34
2-amino-6-hydrozy-8-m-chlorophenylpurine
2 g. of crude 2-aminc-6-chloro-8-m-chloro-
phenylpurine was refluxed for 2 hours with 100
ml. of 2 N hydrochloric acid. The mixture was
then diluted to 400 ml. with water, chilled and
the precipitate of 2-amino-6-hydroxy-8-m-chlo-
rophenylpurine hydrochloride filtered off. After
washing and drying at 110°, the yield was 1.55 g.
EXAMPLE 35
2-amino - 6.~ hydrazino-8-m-chlorophenylpurine

A mixture of 1 g. of crude 2-amino-6-chloro-
8-m-chlorophenylpurine, 5 ml. of an 85% aqueous
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solution of hydrazine hydrate, 0.5 ml. of 2 N hy-
drochloric acid and 5 ml. of ethanol was heated
in a boiling water bath for one-half hour. The
reaction mixture was diluted to 100 ml. with
water, brought to pH 6 with hydrochloric acid
and the precipitate filtered off. After washing
and drying at 110°, the precipitate of 2-amino-
6-hydrazino-8-m-chlorophenylpurine hydrochlo-
ride was 0.8 g.

EXAMPLE 36
2-amino-6-chloro-8-o-chlorophenylpurine

6.5 g. of 2.4-diamino-5-o0-chlorobenzamido-6-
hydroxypyrimidine was refluxed with 200 ml. of
phosphorus oxychloride for 3% hours. The phos=
phorus oxychloride was removed under reduced
pressure and the residue treated with 250 g. of ice,
The precipitate was filtered off, dissolved in 200
ml. of 0.5 N sodium hydroxide and reprecipitated
by acidification with acetic acid. The yield of
crude 2 - amino-6-chloro-8-o-chlorophenylpurine
was 4.1 g.

EXAMPLE 37
2-amino-6-hydroxy-8-o-chlorophenylpurine

2.3 g. of crude 2-amino-6-chloro-8-o~chloro-
phenylpurine was refluxed with 170 ml. of 256 N
hydrochloric acid for 2 hours. The mixture was
diluted to 250 ml. with water, cooled and the pre-
cipitate filtered off. The yield of crude 2-amino-
6-hydroxy-8-o-chlorophenylpurine hydrochloride
was 2.1 g. o

. EXAMPLE 38
2-amino-6-chloro-8-p-carbomethozy-
phenylpurine

8 g. of 24-diamino - 5 - p - carbomethoxy-
benzamido-6-hydroxypyrimidine, prepared in the
usual manner from. 2,4,5-triamino-6-hydroxy-
pyrimidine bisulfite and p-carboxymethylbenzoyl-
chloride, was refluxed for 5 hours with 250 ml, of
phosphorus oxychloride. The phosphorus oxy-
chloride was removed under reduced pressure and
the residue poured on 250 g. of ice. The precipi-
tate was filtered off, dissolved in 375 ml. of 0.5 N
sodium hydroxide and reprecipitated by acidifica-
tion to pH 5 with acetic acid. After centrifuga-
tion, washing and drying at 110°, the yield of
crude 2-amino-6-chloro-8-p-carbomethoxyphen-
ylpurine was 6.7 g.

EXAMPLE 39

2-amino-6-chloro-8-(2' 4’ -dichlorophenyl) -
purine

9 g. of 2,4 - diamino - 5 - (2',4’- dichlorobenz-~

- amido) -6-hydroxypyrimidine, prepared in the
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usual manner from 2,4,5-triamino-6-hydroxypy-
rimidine and 2,4-dichlorobenzoylchloride, was re-
fluxed with 250 ml. of phosphorus oxychloride for
3% hours. 'The phosphorus oxychloride was re-
moved under reduced pressure and the residue
poured on 300 g. of crushed ice. The precipitate
was filtered off, dissolved in 300 ml. of 0.5 N so-
dium hydroxide and the solution filtered into 200
ml, hot dilute acetic acid. After filtration, wash-
ing and drying at 110°, the yield of 2-amino-6-
chloro-8-(2’,4’~dichlorophenyl) purine was 7.2 g.

EXAMPLE 40
2-gmino-6-chloro-8-p-bromophenylpurine

7.5 g. of'.2,z‘1-diamino-5-p-bromobenzamido-6-
hydroxypyrimidine, prepared in the usual man-
ner, were refluxed with 250 ml, of phosphorus oxy-
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chloride for 4 hours. After rémioval of the excess
phosphorus oxychlonde by. distillation’ uhder re-
duced-pressure, the residile was poured onto 250 g.
of-iee- and -the. precipitate-filtered -off. The pre-
mpltate was- d1ssolved in-300 ml. of 0.5 N sodium
hydrox1de and reprecxpltated with acetic acid.
The yield of crude-2- ammo-ﬁ chloro-8-p-bromo-
phenylpurine was 4.5 g.

EXAMPLE- 41
z»amino-e-chloro-8-o-bromophenylpurine

hydroxypyr1m1d1ne prepared in the usual manner,
was- reffuxed-- with -250- mlL of- phosphorus oxXy--

ULTRAVIOLET ABSORPTION SPECTRA OF PURINES
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chloride for 1% houts. After removal of the ex-
cess ‘phosphoriis. oxychloride under-reduced-pres-
sure, the residue:was treated ‘with 300 g. of ice,
and the precipitate filtered off. The precipitate

5 was dissolved in 300 ml. of 0.5 N sodium hy-

droxide, filtered and reprecipitated with acetic
acid. The yield of cfude 2-amino-6-chloro-8-o-
bioiiophenylpurine was 5.6 g.

The characteristics of the 8-arylpurine deriva-

10~ tives are such as t0 render their identification

by melting. points- impracticable. Accordingly,
these compounds were.tested . and the-ultraviolet
absorption- spectra- of- certain.of- the. derivatives
was recorded as follows:

Piirine” A‘Mak. at pH=1. | A Max, at pH=11
2,6-alamino-8-p-chlorophenyl: 320 245; 325 -
2,6-digmino-8-o- chloropheuvl... - 305 . o305
2,6-diamino-8-m-chlorophenyl - 315 340,325
2,6-diamino-8-p-nitrophenyl.: - 260, 356 - 255,400
:2,6 -diamino-8-m-nitrophenyl e o - 270,315 235,325
2,6-diamino-8-p-carbo: ethoxyphenyl.._ B 240, 330 240,335 -
2,6 -diamino-8-p-methoxyphenyl...._-_ - 280,325 250,320 -

2,6-diamino-8-m-bromophenyl. .. - 317 235, 325
1 2,6 dlammo-S-phe ............................ 315 315
.2,6-diamino-8-(3’,5'- dmltrophen}l) ............... : 325 235, 320
2,6-diamino-g- ﬂ-naphthyl ................. 248,330 248,335
2'amino-6- hydroxy-8-phenyl oeooceooooo 240,:305 240, 315
2-amino-6-chloro-8-phenyl. .. o —cecoaon 255, 342 242, 335
2-amino-6-hydroxy-8-p-nitrophenyl. 245,340 250 400
2-amino-g-chloro-§-p-chloropheayl. .- - 260, 3456 ws 335
2-amino-6-p-chloroanilino-8-p-chloro henvl_ 245, 310 215 320
2-amino-6-n-butylamingo-8-p- -chlorophenyl- 245,320 245,‘ 325
2-amin0-6-piperidino-g-phenyl. - 240,315 245, 330-
2-amm0-6-th101 -8-p-chlorophenyl._ 265,370 250,350
2-amino-6-methylthio-8:p-chloroph 260, 340 235, 340
2-amino-6-morpholine-8-p-chlorophenyl- 245, 320 245,330
2-aminio-6-diethylaming-8-p-chloropheiy’ - 245, 320 245,330"
2-amino-6-dir ethylamiio-8-p- chlorophe: - 245, 315 245, 325
2-amino-6-ir ethylamino-8-p-chlorophenyl. 245,320 245,330
2:amino-6-hydroxy-8-p-chlorophenyl. ... ... 245,310 245, 320
2-a§mo 16-(b15 B-hydroxyethyl)amino-8-p-chloro- 200 320 2'5 335
pheny.
2:amino-6:bromo-8-p-chlotophenyl 260, 345 250, 340
2-amino-6-chloro-8-0-1 ethylphenyl. . 3201 235,815
2-amino-6-chloro-8-m-chloropheayl. __ 250, 340, 240, 835
2-aminc-6-hydroxy-8-m- chlorophenyl__ 310 240, 320
2-amino-6-hydrazino-8-m-chlorophenyl.. 310 240, 320
2-amino-g-chloro-8-o-chlorophenyl .. .. 330 320
2amino-6-hydroxy-8-o-chlorophenyl...... 265, 295 302
2-amino-6-chloro-8-p-carbon ethoxyphenyl 245, 342 240, 338
2-amino-6-chloro- 8~('%’ 4’-dichlorophenyl) .. 33 " 30,
2-amino- 6-chloro-Q-p-bromophenyl ........ 265, 342 250, 335
_2-aunino-g-chloro-8-o-bromophenyl .oooooooneen i 325 ’315

The ultraviolet absorption spectra.of the amides
was-found to.be as follows:

VLTRAVIOLET ABSORPTION SPECTEA-OF AMIDES

Pyrl:mdlnes M. Pti, Pegrees’| X-Max, pH=1 N Max; pHer1l
24;6-Trigmine-5:pechlorobenzaiido. - d.290-95. 273 970
2,4,6Triamino-5-0-chlorobenzamido. .. 4.260-26 272: 270
2,4,6-Trismino-5: -m-chlorobenzamido.. d.270-80 272 270
2,4,6-Triamino-5-p-nitrobenzamido. - 4.265-70 270 268
2,4,6-Triamino- -5-m-nitrobenzamido.... d.230-40.. 270 268
246 d.280-85. - 245,270 245, 268
2046 d.264-67_. 270° 265
24 d.265-70. - 273 268
2,4,6-Trlammo -5-benzamido. ... 4.266-70. 272 270
274,6-Triamino-5:(3',5'-dinitroberizamido). d.280-85. . 270 250
2,4,6-Triaming-5-8- naphthoylammo..._ d.225-235._. 270. 268
2,4~ diamino-6-hydroxy-5-benzamido. _ d.293-98__ 240,265 235, 265-
2,4-diamino- g-hydrosxy-5-p-nitrobenzamido. d.330-32 270 " 970
2,4-diamino-6-hydroxy-5-p-chlorobenzamido. d.345-50__ 245 240
2,4-diamino-6-hydroxy-5-o-methylbenzamido. . 1ot <350-..--... 265 265
2,4:<diamino-6-hydroxy-5-m-chlorobenzamido. . d.280-95_........ 265- 265
2'4-djamino-6-hydroxy-5-o-chlorobenzamido. . not <350_._. ... 265 255
2, 4-diamino-6-hydroxy-5- p—calbomethoxybenzamldo not <350 ... 250 245
2'4:diamino-6-hydroxy-5-(2',4"-dichlorobenzamido) | d.315._________. 265 262
2 4—d1ammo-6-hydroxy-5-p-bromobenmmldo ....... 4.340-45 250 245
2 4-diamino G-hydroxy 5-o~bromobenzam1do. 265 265
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We claim:

1. As a new compound a 2,6-diamino-8-aryl-
purine the aryl group having a maximum of two
rings.

2. As a new compound a 2-amino-6-substituted
amino-8-arylpurine the aryl group having a max-
imum of two rings.

3. As a new compound a 2-amino-§-thiocl-8-
arylpurine the aryl group having a maximum of
two rings.

4. 2,6-diamino-8-p~chlorophenylpurine,

5. 2 - amino - § - hydroxy - 8 - p - chlorophen-

ylpurine.

6. 2 ~ amino - § - methylamino - 8 - p - chloro-
phenylpurine,

7. 2 - amino -~ § - piperidino - § - p - chloro-
phenylpurine.

8. 2-amino-§-chlorg-8-phenylpurine.
9. As a new compound a 2-amino-8-arylpurine
having the following formula:

o
Vs

. X
L
Nea”

N
el L)Y
a0 N/\N

where M is an aryl radical selected from the class
consisting of phenyl and naphthyl, Z is a sub-
stituent selected from the class consisting of
chlorine, bromine, hydroxyl, amino, alkylamino,
dialkylamino, arylamino, alkylarylamino, hy-
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drazino, thiol, alkylthio, the N-morpholino and
N-piperidino radicals bound to the § position
through the nitrogen atom, and where X is 2
radical selected from the class consisting of hy-
drogen, amino, chlorine, bromine, lower alkyl
and alkoxyl and Y is selected from the group
comprising hydrogen, amino, chlorine, bromine,
lower alkyl and alkoxyl, carboxy, carbalkoxy and
carbamido.

10. The procass of forming 8-phenylpurine de-
rivaties which comprises preparing a 24-di-
amino-5-benzamido pyrimidine, heating the
product to its melting point and recovering the
8-phenylpurine derivative from the reaction
product.

11. The process of forming §-phenylpurine de-
rivaties which comprises preparing a 24-di-
amino-5-benzamido pyrimidine and heating the
product in the presence of phosphorylchloride to
produce the corresponding 8-phenylpurine.

12, The process of forming 8-naphthylpurine
derivatives which comprises preparing a 2,4-di-
amino-5-naphthoylamino pyrimidine, heating
the product to its melting point and recovering
the 8-naphthylpurine derivative from the reac-
tion product.

GEORGE H. HITCHINGS.
GERTRUDE B, ELION.
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