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The synthesis of a number of new 9-aryl-6-s1tbstituted purines has been accomplished from the corresponding intermediate 
5-amino-4-anilino-6-chloropyrimidine (111). The preparation of I11 was made possible by the reaction of 5-amino-4,6- 
dichloropyrimidine2 with various anilines in the presence of a catalytic amount of hydrochloric acid. 

A recent program involving the synthesis of 
certain 9-:trylp~rines~*~ as potential anti-tumor 
agents has iiow been extended to include the prep- 
aration of a number of different 9-aryl-G-substi- 
tuted purines. The general synthetic route of Daly 
and Christense~i~ has been extended to include the 
preparation of p-chlorophenyl-, o-chlorophenyl-, 
and (3,4-dichlorophenyl)-G-aminopurines. 

Improvement of the synthesis of 4-amino-G- 
chloro-5-nitropyrimidine6 in this laboratory by the 
reaction of 4,G-dichloro-5-nitropyrimidine6 with 
a solution of ammonium acetate in dioxane and 
mater makes this a practical synthetic route. This 
method however is limited to  the preparation of G- 
nmino-9-arylpurines. Several other routes were in- 
vestigated for the preparation of additional 9- 
aryl-&substituted purine derivatives. The prepa- 
ration of the desired G-chloro-9-phenylpurine could 
conceivably be synthesized by the general route 
employed by Robins7 and Lin for the synthesis 
of G-chloro-9-methylpurine. The requisite inter- 
mediate pyrimidine, 4-anilino-G-chloro-5-nitropyr- 
imidine, hon-ever, could not be prepared from 4,G- 
dichloro-j-nitropyrimidine (I). The only product 
isolated from the reaction of aniline and I was 4,G- 
bis-anilino-5-nitropyrimidine and unreacted I. 

The preparation of 5-amino-G-chloro-4-methyl- 
aminopyrimidine by the method of Brown8 from 
5-amino-4,6-di~hloropyrimidine~ and the subse- 
quent similar preparation of 4-alkylamino-5- 
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amino-6-chloropyrimidine by Montgomery and 
Temple9 suggested the possibility of the prepara- 
tion of ~-amino-4-a11ilino-G-chloropyrimidine (111) 
from 5-amino-4, G-dichloropyrimidine. Preliminary 
reaction studies revealed that aniline and aniline 
derivatives substituted in the benzeiie ring did not 
react with I1 presumably because of the lower 
basicity of the amine. Maggioto and PhillipsIo 
have shown that amines of low basic strength can 
often be made to react with halogenated pyrimi- 
dines by the presence of mineral acid to result in 
acid catalyzed nucleophilic displacement of the 
chlorine atom. Following this lead it was found that 
aniline and various substituted anilines reacted 
readily with 5-amino-4,6-dichloropyrimidine2 (11) 

I , 
c1 R OH 

IV V VI 

in an aqueous ethanol solution containing a small 
amount of hydrochloric acid. The 5-amino-6- 
chloro-4-substituted anilinopyrimidines (111) thus 
prepared were cyclized with ethyl orthoformate and 
acetic anhydride7~9~11~12 to give the corresponding 
G-chloro-9-substituted phenylpurines (IV). The 
reaction of several negatively substituted benzyl- 
amines with 5-amino-4,G-dichloropyrimidine (11) 
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(1956). 

- 



SEPTEMBER 1!159 SOME O-PHENYL-~-SUBSTITCTED PURISES 1315 

in the presence of acid was also successfully ac- 
complished. These 5-amino-4-chloro-6-substituted 
benzylamines were similarly cyclized to give the 
corresponding 9-benzyl-6-chloropurines. 

Usual nucleophilic replacement of the 6-chloro 
group was carried out with 6-chloro-9-phenylpurine 
to yield a number of 6-substituted-9-phenylpurines. 
Following standard reaction procedures previously 
employed in reactions of 6-chlor0-9-methylpurine,~ 
9-phenyl-8-purinethio1, 6-methylthio-9-phenylpu- 
rine, 6-methylamino-9-phenylpurine, and 6-dimeth- 
ylamino-9-phenylpurine were prepared. 9-Phenyl- 
6-purinethiol in a potassium hydroxide solution 
was treated with p-fluorobenzyl chloride to give 
6-p-fluorobenzylthio-9-phenylpuriiie. 

A new preparation of 9-phenylhypoxanthine was 
accomplished by cyclization of 5-amino-4-anilino- 
6-chloropyrimidine with formic acid. A similar re- 
action hx3 previously been reported for the syn- 
thesis of 9-methylhypo~anthine.~ 

9-p-Chlorophenyl-6-hydroxypurine was pre- 
pared from 5-amino-6-chloro-4-p-chloroanilinopyr- 
imidine and formic acid and also by deamination 
of 6-amino-9-p-chlorophenylpurine with hot nitrous 
acid. The ultraviolet absorption spectral data of 
the 9-substituted purines are listed in Table I. 

EXPERIMEiYTAL'3 

Preparation of 6-Amino-4-anilino-6-chlorop yrimidine (111, 
S = H). Four g r a m  of 5-amino-4,6-dichloropj~imidine~ was 
added to a solution containing 65 ml .of water, 10 ml. of etha- 
nol, 1 ml. of concentrated hydrochloric acid, and 3 g. of 
aniline. The solution was refluxed for 8 hr.; then approxi- 
mately 50 ml. of hot water was added, and the solution was 
allowed to stand overnight in the refrigerator. The product 
was filtered, washed with water, and recrystallized from a 
2 : l  water-methanol mixturc to give 3.6 g. (67%) of white 
needles, m.p. 175-1'76'. 

Anal. Calcd. for C1oH&lN4: C, 54.4; €1, 4.1; S, 25.4. 
Found: C, 54.4; H, 4.3; N, 25.3. 

6-Chlor0-9-phenylpurine (IV, X = H). Ten g. of dry 5- 
amino-4anilino-6-chloropyrimidine (111, X = H )  was added 
to a mixture of 50 ml. of ethyl orthoformate and 50 ml. of 
acetic anhydride. The solution was refluxed for 3 hr., and the 
excess solvents were removed under reduced pressure using 
a water-bath as the source of heat. The solid residue was 
dissolved in boiling benzene, and the solution was heated 
with charcoal and filtered. The cooled filtrate yieldcd 7.0 g. 
of crystals, m.p. 198-200". Recrystallization of a small sam- 
ple from benzene raised the melting point to 202-203'. 

Anal. Calcd. for CllHXINt: C, 57.3; H, 3.0; PI;, 24.3. 
Found: C, 57.6; H, 3.1; N, 24.6. 

6-Hydroxy-9-phenylpurine (VI, X = H).  A solution of 7 g. 
of 5-amino-4-anilino-6-chloropyrimidine and 70 ml. of formic 
acid was refluxed for 5 hr. The solution was then evaporated 
t'o near dryness under reduced pressure; t,hen 100 ml. of 
boiling water was added. Concentrated nmmoriiiim hy- 
droxide was addrd until a p H  of 10 was rcarlicd. Thc S ~ U -  

tion was boiled with ch:trcoal and filtered. The cnolrd filtrate 
yirlded 3.4 g. of crude 9-phenylhypoxanthirie. The prodiict, 
was recrystallized from water containing a small :tmouiit of 
methanol to give white needles, m.p. >300". 

Anal. Calcd. for CIIHgNdO: C, 63.3; H, 3.8; S, 26.4. 
Found: C, 62.2; H, 3.7; N, 25.9. 

(13) All melting points were taken on a Fisher-Johns 
melting point apparatus and are uncorrected. 

TABLE I 

SUBSTITUTED PURIXES 
ULTRAVIOLET ABSORPTION SPECTRA OF THE 9--kRYL-G- 

R, 

PH 1 pH 11 

R, R* mu E mu E 
Xmsx, Xm,x, 

24ga 
227 
265 
223 
322 
336 
203 
270 
287b 
235 

14,100 
18,000 
11,540 
15,960 
37,300 
I:!, 750 
18,900 
21,000 
11,950 
11,500 

12,000 
4,050 
8,725 
9,700 

10,200 
21,000 
18,000 
19,800 
15,700 

. .  

254 
23 1 
265 
230 
311 
319 
267 
275 

235 
255 
235 
312 
239 
206 
267 
260 

260 
260 

. . .  

. . .  

14,800 
17,480 
10,060 
24,000 
27,500 
13,200 
16, 200 
18,800 

9 ,  GOO 
6 , G50 

11,000 
24,100 
15,250 
9,900 

11,500 
10,660 

17,885 
15,190 

. . .  

a Point of inflection. 

9-Phenyl-6-purinethiol. Ten g. of 6-chloro-'3-pliciU-lplrrine 
and 5 g. of thiourea were dissolved in  200 nil. of :ihsolut,e 
ethanol. The solution was refluxed for 3 hr. arid theii coolcd 
arid filtered. The precipitate was washed with a small 
amount of cold water. The light tan cryetala were dissolvcd 
in hot dilute potassium hydroxide. The solution was boiled 
gently for a few minutes with charcoal and filtered. The 
filtrate wab acidified while hot with acetic acid. Thc rcwltiiig 
precipitate (8.2 g.), m.p. >300°, was washed a i d  driccl at 
125'. 

Anal. Calcd. for C1&N4S: C, 57.9; H, 3.5; K, 24.0. 
Found: C, 57.6; H, 3.5; N, 24.4. 

6-Methylthio-9-phenylpurine. Ten g. of D-phcri)-l-O-p~iriii- 
ethiol was dissolved in 200 ml. of 0.5N potassium hydroxide, 
and the solution was stirred and cooled in an ice bath. To 
the cold solution was added 6.22 g. (2.72 ml.) of methyl io- 
dide, and stirring was continued for 2 hr. The re~ult~ing solid 
was collected and recrystallized froni 200 nil. of boiling 
water to give a product, m.p. 148-140". 

Anal. Calcd. for C12H10N4S: C, 59.7; H, 4.1; X, 28.1. 
Found: C, 60.0; H,  4.1; N, 23.4. 

6-Methylamino-9-phenylpurine. To a suspension ol 10 y .  
of 6-chloro-9-phenylpurine in 100 rnl. of water was added 
100 ml. of 40y0 aqueous methylamiric. The mixture was 
heated on a steam bath for 2 hr., cooled, and filtered to give 
8.4 g. of white crystalline product, m.p. 155-156'. The 
product was recrystallized from a water-eth:innl mihturc: 
arid dried at, 85" for several days. 

C, 63.8;H, 5.1;N, 31.2. 
6-l)irr2ethylamino-0-phen?/lp1irine. To 10 g.  of  Ci-chloro-!)- 

phenylpurine, dissolved in 200 nil. of ethanol, \ v u  added ti0 
ml. of dimethylamine. The mixture was heated on a stcani 
bath until the volume was reduced to approximately 100 ml. 
The mixture was cooled and filtered to give 8.0 g. of rrhite 
crystals, m.p. 166-16SO. Recrystallization from ethanol 
raised the melting point to 168-109". 

Run in ethanol. 

Anal. Calcd. for CI~H~,T\ '~ :  c, 64.0; 11, 'I.!); x, 31.1. ~ " ~ J l l l l t ~ :  
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Anal. Calcd. for CI3Hl3N5: C, 65.3; H,  5.4; N, 29.3. Found: 
C, 65.8; H, 6.2; N, 29.2. 

6-p-Fluorobenzylthio-9-phenylpurine. To a solution of 10 
g. of 9-phenyl-6-purinethiol in 100 nil. of 4% pot,assium 
hydroxide wa,s added 6.2 g. of p-fluorobenzylchloride. The 
mixture was heated, with stirring, on a steam bath for 2 hr. 
The resulting mixture was cooled, filtered, and washed with 
a small amount' of distilled water to give 13.3 g. of white 
crystalline product, m.p. 167-169'. Recrystallization from 
ethanol raised the melting point to 169-171'. 

Anal. Calcd. for ClaHI3FN4S: C, 64.3; H, 3.9; K, 16.6. 
Found: C, 64.3; H, 3.9; N, 17.0. 
5-Amino-6-chloro-4-(p-chloroanilino)pyrimidine (111, X = 

p-Cl). Four g. of 5-amino-4,6-dichloropyrimidine2 (11) was 
added to a solution containing 65 ml. of water, 10 ml. of 
ethanol, 1 ml. of concentrated hydrochloric acid, and 3.5 g. 
of p-chloroaniline. The solution was refluxed for 7 hr. -4p- 
proximately 50 ml. of hot water was then added to the solu- 
tion, and the solution was allowed to stand overnight in the 
refrigerator. The product was filtered, washed with water, 
and recrystallized from a 1 : 1 water-methanol mixture to 
givc 3.8 g. (627;) of white needles, m.p. 222". 

Anal. Calc,d. for ClUH8Cl2N4: C, 47.2; H, 3.1; N, 21.9. 
Found: (2,  47.5; H, 3.0; N, 22.1. 

6-Chloro-S-(p-chlorophenyl)purine (IV, X = p-C1). Thirt'y 
g. of dry 5-amino-Gchloro-4-(p-chlorophenyl)pyrimidine was 
added to  a mixture of 150 ml. of et.hyl orthoformate and 150 
ml. of acetic anhydride. The solution was refluxed for 3 hr., 
and the excess solvent was removed under reduced pressure 
using a water bat'h as the source of heat. The solid residue 
was dissolved in boiling benzene, and the solution was heated 
with charcoal and filtered. The cooled filt'rate yielded 27 g. 
of crysta,ls, m.p. 220-222'. 

Anal. Calcd. for CllH6Cl2Na: C, 49.9; H, 2.3; N, 21.1. 
Found: C, 50.3; H,  2.5; X, 21.1. 

9-(p-Chlorophenyl)-6-hydroxypurine (VI, X = p-Cl). 
Method 1.  A solution of 8 g. of 5-amino-6-chloro-4-(p-chloro- 
ani1ino)pyrimidine and 75 ml. of formic acid was refluxed 
for 10 hr. The solution was then evaporated to near dryness 
under reduced pressure, and dilute ammonium hydroxide 
was added to the residue until pH 10 was reached. The 
cooled solut~ion yielded 3.6 g. of crude %(p-chlorophenyl)- 
hypoxanthine. The crude product was recrystallized from 
water containing a small amount of methanol to give white 
needles, m.p. >300". 

Anal. Calod. for CllH~C1N40: C, 53.7; H, 2.8; N, 22.7. 
Found: C, 53.5; H, 3.0; N, 22.4. 

Illethod 2.  Three g. of 6-amino-9-( p-chloropheny1)purine 
was added to a solution of 5 ml. of concentrated sulfuric acid 
and 50 ml. of wat'er. The mixture wm then boiled on a hot- 
plate until solution was completed. The solution was allowed 
to cool to 90"; then 15 g. of a 33% aqueous solutionof sodium 
nitrite was added. This solution was boiled for 10 min., 
cooled, and filtered. The solid material was then dissolved 
in 2 N  sodium hydroxide, and the solution was then treated 
with Norit and filtered. The filtrate was acidified with glacial 
acetic acid, a.nd the prwipitate was collected. The yield was 
1 g. (33(%) of product, m.p. >30O0. The ultraviolet absorp- 
tion spectra o f  t,his product and that prepared by method 1 
were identical. 

Anal. Calcd. for CllH7C1N40: C, 53.7; H, 2.8; X, 22.7. 
Found: C, 53.5; H, 3.1; S, 22.4. 

0-( p-C'hlcrophenyl)-8-pu~~nelhiol. Five g. of 6-chloro-9-( p- 
chloropheny1)purine and 4.6 g. of thiourea were dissolved 
in 150 rnl. of absolute ethanol. The solution was refluxed 
for 3 hr., thon cooled and filtered, and the precipitate was 
washed with it small amount of cold water. The light tan 
cryptale ~vcro dissolved in hot dilute potassium hydroxide. 
Thc solution was boiled gently for a few minutes with char- 
cod, and the filtrate was acidified while hot with acetic 
acid. The resulting precipitate (4.8 g.), m.p. >300", was 
washed and dried a t  125' for arial.\eip. 

Anal. Calcd. for CllH,C1N&: C, 50.3; H, 2.7; N, 21.3. 
Found: C, 50.6; 13, 2.6; X, 21.6. 

5-Amino-4-benzylamino-6-chloropyrimidine. Ten g. of 5- 
amino-4,6dichloropyrimidine was added to a solution con- 
taining 165 ml. of water, 25 ml. of ethanol, 1 ml. of concen- 
trated hydrochloric acid, and 7 g. of benzylamine. The solu- 
tion was refluxed for 5 hr.; then approximately 125 ml. of 
hot water was added to the mlution. The solution wap 
allowed to stand overnight in the refrigerator The product 
was filtered, washed with water, and recrystallized from B 
benzene-heptane mixture to give 9.0 g. of white needles, 
m.p. 207-209". 

Anal. Calcd. for C1I&Clni4: C, 56.7; H, 4.3; N, 23.9. 
Found: C, 56.9; H, 4.7; N, 24.1. 

6-Chloro-9-benzylpurine. Three g. of dry 5-amino-4benzyl- 
amino-6-chloropyrimidine was added to a mixture of 25 ml. 
of ethyl orthoformate and 25 ml. of acetic anhydride. The 
solution was refluxed for 3 hr., and the excess solvent was 
removed under reduced pressure using a water bath as the 
source of heat. The gummy residue was extracted three 
times with 25 ml. portions of boiling heptane. The heptane 
was allowed to cool in the refrigerator overnight to  give 
1.1 g. of white needles, m.p. 84-85.5'. 

Anal. Calcd. for ClzH9ClNa: C, 58.9; H, 3.7; 3, 22.9. 
Found: C, 58.8; €I, 3.9; N, 23.3. 

5-Amino-4-( 3,4-dichlorobenzylamino)-6-chloropyrimidine. 
Four g. of 5-amino-4,6-dichloropyrimidinez was added to a 
solution containing 65 ml. of water, 10 ml. of et'hanol, 1 ml. 
of concentrated hydrochloric acid, and 5 g. of 3,ikiichloro- 
benzylamine. The solution was refluxed for 3 hr.; t'hen ap- 
proximately 50 ml. of water was added to the solution. The 
solution was allowed to cool, and the product was filtered, 
washed with water, dried, and recrystallized from benzene 
to yield 4.4 g. of tan crystals, m.p. 198-20O0. 

Anal. Calcd. for Cl1H9CI3N4: C, 43.6; H, 3.0; N, 18.5. 
Found: C, 43.4; H, 3.4; K', 18.8. 

6-Chloro-9-(3,4-dichlorobenzyl)purine. Four g. of dry 5- 
amino-6-chloro-4-(3,4-dichlorobenzylamino)pyrimidine was 
added to a mixture of 25 ml. of ethyl orthoformate and 25 
ml. of acetic anhydride. The solution was refluxed for 3 hr.; 
the excess solvent was removed, and the gummy residue was 
extracted t h r e  times with 25 ml. portions of boiling hep- 
tane. The heptane solution was allowed to cool overnight in 
the refrigerator t'o give 1.7 g. of white crystals, m.p. 149- 
151". 

Anal. Calcd. for C12H,C13N(: C, 46.1; H, 2.2; S, 17.9. 
Found: C, 46.3; H, 2.3; N, 17.8. 

5-AminoB-chlor0-4-( 3,4-dichloroanilino)p yrimidine. Ten g. 
of 5-amino-4,6-dichloropyrimidine was added to a solution 
containing 165 ml. of water, 25 ml. of ethanol, 1 ml. of con- 
centrated hydrochloric acid, and 11 g. of 3,4dichloroanilinc. 
The solution was refluxed for 3 hr.; then approximately 125 
ml. of hot water was added to the solution, and it was 
allowed to stand overnight in the refrigerator. The product 
was filtered and washed with water to give 19.5 g. of crudc 
product. A purified sample, m.p. 214O, was obtained by 
recrystallizing a small amount of the product from benzene. 

Anal. Calcd. for C N H ~ C L N ~ :  N, 19.3. Found: N, 10.6. 
6-Chl~ro-~-(S,4-~?~chlorophenyl)purine. Dry crude 5-amino- 

6-chloro-4-(3,4-dichloroanilino)pyrimidine (19.5 g.) was 
added to a mixture of 100 ml. of ethyl orthoformate and 100 
ml. of acetic anhydride. The solution was refluxed for 6 hr., 
and the excess solvent was removed under reduced pressurc 
using a water bath as a sourcc of heat. The solid residue was 
dissolved in boiling benzene, and the solution was heated 
with charcoal and filtered. The cooled filtrate yielded 11.3 g. 
of crystals, m.p. 234-235". Recrystallization of a small 
sample from benzene raised the melting point to 236-237". 

Anal. Calcd. for CIIH,Cl,N,: C ,  44.2; H, 1.7; Tu', 18.7. 
Found: C, 44.6; H, 1.6; N, 18.4. 

4-~1?nino-6-ch~oro~-nitropy~imidi7Le. Xinety g. of 4,6- 
dichloro-5-nitropyrimidine6 was dissolved in 500 ml. of dios- 
ane. To this solution, which was stirred and cooled to So, 
was added dropwise a freshly prepared solution of ammonium 
acetate prepared as foilows: To fresh, commercial concen- 
trated ammonium hydroxide (28% ammonia) (350 ml. j was 
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carefully added, with cooling, a little at a time, 200 ml. of 
glacial acetic acid. The solution was cooled to 0' before use. 
This ammonium acetate solution was added dropwise at 
such a rate that the inside temperature was maintained a t  
10" with external cooling in a n  ice bath. After the addition 
was complete, the reaction mixture wa8 stirred an additional 
hr., and finally 2 1. of ice-water was added s1owly, with stir- 
ring, to precipitate the product. The solution was then 
filtered, and the product was washed with water and dried 
a t  room temperature. The crude product was recrystallized 
from benzene to give 55 g. of yellow crystals, m.p. 156-157'; 
reported6 m.p. 155-156'. 

4-Amzno-6-(o-chloroanilino)-5-nitropyrimidine. Five g. 
(0.04 mole) of Pamino-6-chloro-5-nitropyrimidine was added 
to a solution of 10 g. (0.07 mole) of o-chloroaniline in 30 ml. 
of n-butanol. The solution was placed on the steam bath 
for 30 min.; during this time 7 g. (92%) of 4amino-6- 
(o-chloroanilino)-5-nitropyrimidine precipitated. The precipi- 
tate was filtered and then recrystallized from a 2: 1 mixture 
of dioxane and absolute ethanol to give a melting point of 
268'. 

Anal. Calcd. for C10H8N50?C1: C, 45.2; HI 3.0; N, 26.4. 
Found: C, 45.1; H, 3.0; N, 26.2. 
6-(o-Chloroanilino)-4,5dicaminopyrimidi7ae sulfate. One g. 

(0.003 mole) of 4-amino-6-o-chloroanilino-E-nitropyrimidine 
was suspended in 40 ml. of methanol containing 1 g. of 
Raney nicltel. The mixture was hydrogenated a t  a pressure 
of 40 lb./sq. in. for approximately 2 hr. After 2 hr. the re- 
action was found to  be completed since no further absorp- 
tion of hydrogen gas was observed. The solution was removed 
from the hydrogenator and filtered. The filtrate wm made 
strongly aridic with dilute sulfuric acid, and upon cooling 
1.1 g. (91%) of the salt was collected, m.p. >300°. 

fi-Amino-Y-(o-chlorophenyl)pz~rine. One g. (0.004 mole) 
of 6-(o-chloroanilino)-4,5-diaminopyrimidine sulfate was 
boiled in 10 ml. of formamide for 20 min. The flask was re- 
moved from the hot plate, and 50 ml. of water was added 
to the hot solution. The solution was allowed to stand in the 
refrigerator ovcmight; during this time 0.4 g. (55yo) of 6- 
amino-9-(0-chloropheny1)purine precipitated. Recrystalliza- 
tion from absolute ethanol gave a product having a melting 
point of 285". 

Anal. Calrd. for C1lHBPYI&l: C, 53.8; H, 3.3; N, 28.8. 
Found: C, 53.8; H, 3.6; N, 29.4. 
4-Amino-6-(2,4-dichloroanilino)-3'-nitropyrimidine. One g. 

(0.004 mole j of Pamino-6-chloro-5-nitropyrimidine was 
added to a solution of 2 g. (0.06 mole) of 2,4dichloroaniliie 
in 50 nil. of' methanol. The mixture was placed on the steam 
bath for 20 min. During this time 1.5 g. (75%) of 4-amino-6- 
(2,4-dichloroanilino)-5-nitropyrimidine precipitated. The 
compound was recrystallized from dioxane to give a melting 
point >300". 

Anal. Calcd. for CloH&SOeC12: C, 39.9; H, 2.3; N, 23.4. 
Found: C, 40.1; H, 2.7; N, 23.1. 

4,6-Diamino-6-( 2,4-dichloroanili)p yrimidine sulfate. Five 
g. (0.016 mole) of 4-amino-6-( 2,Pdichloroanilino)-5-nitro- 
pyrimidine was suspended in 150 ml. of methanol contain- 
ing 4 g. of Raney nickel. The mixture was then hydrogen- 
ated at a pressure of 40 lb./sq. in. After approximately 2 hr. 
the hydrogenation was found to be complete since there was 
no further absorption of hydrogen gas. The solution was 
then removed from the hydrogenator and filtered. The fil- 
trate was made strongly acidic with dilute sulfuric acid. The 
acid solution was cooled, and 8 g. (94%) of the salt was 
collected, m.p. >300". 

6-Amino-Q-(2,~-dichlorophenyl)purine. One g. (0.002 mole) 
of 4,5-diamino-6-(2,4dichloroanilino)pyrimidine sulfate was 
boiled with 10 ml. of formamide for 30 min. The flask was 
then removed from the hot plate and cooled; 150 ml. of water 
was then added to the solution. The solution was placed in 
the refrigerator and allowed to stand overnight. During this 
time 0.45 g. (63%) of 6-amino-9-(2,4dichlorophenyl)purine 
precipitated. The product was recrystallized from dioxane 
to give a product melting >300'. 

Anal. Calcd. for C1,H~N5C12: C, 47.1; H, 2.5; N, 25.1. 
Found: C, 47.5; H, 3.0; N, 25.1. 
4-Amino-6-p-chloroanilino-5-nitropyrimidine. One g. of 

4amino-6-chloro-5-nitropyrimidine was added to a solution 
of 2 g. of p-chloroaniline in 20 ml. of n-butanol. The solution 
was placed on the steam bath for 20 min.; during this time 
1.2 g. (86%) of 4-amino-6-p-chloroanilino-5-nitropyrimidine 
precipitated. The product was filtered and recrystallized 
from a 1 : 1 mixture of dioxane and absolute methanol t o  give 
a compound with a melting point 285-286'. 

Anal. Calcd. for CloHsPU'6O2Cl: C, 45.2; H, 3.0; N, 26.4. 
Found: C, 45.1; H, 3.0; N, 26.2. 

6-Amino-Q-(p-chEorophenyl)purine. Four g. (0.015 mole) 
of 4amino-6-(p-chloroanilino)-5-nitropyrimidine was sus- 
pended in 150 ml. of methanol. To this mixture was added 3 
g. of Raney nickel, and the solution was hydrogenated a t  a 
pressure of 40 lb./sq. in. for approximately 3 hr. The Raney 
nickel was removed and washed with small amounts of 
methanol. The combined filtrates were made strongly acidic 
with dilute sulfuric acid. After the solution was cooled, the 
sulfate salt waa collected to yield 6 g. (78%j, m.p. >300°. 
This crude product was boiled in 60 ml. of formamide for 
30 min. The flask was removed from the hot plate, and to 
the hot solution was added 300 ml. of water. The solution 
was allowed to stand in the refrigerator overnight during 
which time 2.4 g. (57%) of 6-amino-9-(p-chlorophenyl)- 
purine precipitated. The crude product was filtered and re- 
crystallized from a 3: 1 mixture of N,N-dimethylformamidc 
and water. 

Anal. Calcd. for CII&NsC1: C, 53.8; H, 3.3; N, 28.8. 
Found: C, 53.4;H, 3.8;N, 28.5. 
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