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741. Potential Anti-purines. Part I V.* The Xynthesis of 
9 - Dimethylaminopurines. 

By C .  L. LEESE and G. M. TIMMIS. 

T h e  synthesis of a series of 9-dimethylamino-8-methylpurines from 
5-amino-l-dimethylamino-2-methylimidazole-4-carboxamide is described. 

ANTI-TUMOUR activity 1s has been found in puromycin [6-dimethylaniino-9-(3-+-met hoxy- 
~-phenylalanylamino-3'-deoxy- P-D-ribof uranos yl) purine] and in the aminonucleoside 
9-(3-amino-3-deoxy-~-~-ribofuranosyl)-6-dimethylaminopurine ; puromycin has an anti- 
purine activity comparable with that of 6-mercaptopurine,* so has 2-mercapto-9-2'- 
pyridyl-S-azap~rine.~ These facts suggested that a basic centre in the 9-substituent, in 
conjunction with a dimethylamino- or mercapto-substituent in other positions might have 
a favourable influence on activity. Among purines not substituted in the 9-position 
6-mercapto- and 6-chloro- purine are notable as anti-tumour and anti-purine agents. 

Examples of N-aminopurines had not been described until the recent synthesis of 
several 9-aminopurines by ring closure of substituted 5-amin0-6-hydrazinopyrimidines.~ 
The present communication describes the synthesis of some 9-dimethylamino-&methyl- 
purines (I) with a variety of substituents in the 6-position. 

These compounds were prepared from 9-dimethylamino-8-methylhypoxanthine (I ; 
R = OH) which was obtained by the combined formylation and ring closure of 5-amino-l- 
dimethylamino-2-methylimidazole-4-carboxamide (11) in a mixture of acetic anhydride 
and ethyl orthoformate. Attempted ring closure with formamide led to decomposition. 
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Replacement of the hydroxyl group in the hypoxanthine (I; R = OH) was readily 
affected by using phosphoryl chloride without addition of tertiary base. The chloropurine 
(I ; R = Cl) was converted into 9-dimethylamino-6-mercapto-8-methylpurine (I; R = SH) 

R 

by potassium hydrogen sulphide. Replacement of the chlorine atom in (I; R = Cl) by 
amino-residues was also smooth, yielding analogues of adenine, kinetin (6-furfurylamino- 
purine),1° and purornycin (I; R = NH,, NMe,, NEt,, and furfurylamine). 

EXPERIMENTAL 
Analyses are by Mr. P. R. 141. Baker, Beckenham. 

9 - DimethyZamino-8-methyZhy~oxunthine.-5-Amino- l-dimethylamino - 2 - methylimidazole- 4 - 
carboxamide (29.4 g.), acetic anhydride (58  ml.), and ethyl orthoformate (76 ml.) were heated 
on a steam-bath for 3 hr. The excess of acetic anhydride and orthoformic ester was removed 
in vucuo at 100" and the semi-solid product was dissolved in hot water. The solution was 
adjusted to pH 9 with dilute ammonia and on cooling afforded the hyfloxanthine as white needles 
(16-1 g.), m. p. 335-336" (Found: C, 49.7; H, 5-7; N, 36-1. C8H11N50 requires C, 49-7; 

6-ChZoro-9-dimethyZumino-8-methyZ~urine.-The f oregoing hypoxanthine (20 g.) and phosphoryl 
chloride (250 ml.) were refluxed for 2 hr. Phosphoryl chloride was distilled off, finally in vucuo, 
yielding crystals that  were triturated with water , neutralised with solid sodium carbonate, and 
extracted with ether (4 x 200 ml.). The ether extract was dried (MgSO,) and evaporated 
in uucuo to yield the chloropurine. Recrystallisation from light petroleum (b. p. 60-80°) gave 
white prisms (20-5 g.), m. p. 133-134" (Found: C, 45.6; H, 4-5; N, 33.3; C1, 16.6. C8Hl,ClN, 
requires C, 45.4; H, 4.8; N, 33.1; C1, 16.7%). The above chloro-compound (0;5 g.), when 
boiled with 2~-sodium hydroxide (5 ml.), dissolved during 15 min. On neutralisation with 
dilute acetic acid the solution deposited 9-dimethylamino-8-methylhypoxanthine (0-3 g.) , 
m. p. 334". 

9-DimethyZamino-8-metlzyZadenine.-6-Chloro-9-dimethylamino-8-methylpurine (5 8.) and 
methanol (50 ml.), saturated a t  0' with ammonia, were heated at 100" for 6 hr. in an autoclave. 
Removal of the solvent in vucuo and recrystallisation of the residue from benzene gave the 
adenine derivative as needles (4.5 g.), m. p. 239-240' (Found: C, 50.2; H, 6.5; N, 43-8. 
C8H1&6 requires C, 50.0; H, 6.3; N, 43.7%). 

9-DimethyZumino-6-merca~to - 8 - methyZpurine.-6 - Chloro - 9 - dimethylamino-8 -methylpurine 
(5 g.) was heated in ethanol (20 ml.) and aqueous N-potassium hydrogen sulphide (24 ml.) for 
3 hr. with a stream of hydrogen sulphide passing through the mixture. The solution was 
concentrated in vucuo, and the residue triturated with water (30 ml.) and filtered off. Recrystal- 
lisation from dioxan afforded 9-dimethyZumino-6-mercu~to-8-met~yZ~urine (4.3 g.) , m. p. 277- 
278" (decomp.) (Found: C, 45-9; H, 5.4; N, 33.4; S, 15.3. C8HllN5S requires C, 45-9; H, 5-3; 
N, 33-5; S, 15.3%). 

6,9-BisdimethyZumino-8-methyZ~~~ine.-6-Chloro-9-dimethylamino-8-methylpurine (3.3 8.) 
and 33% w/w ethanolic dimethylamine (50 ml.) were heated for 5 hr. a t  100". After removal 
of the excess of amine in vacuo the semi-crystalline residue was extracted with hot benzene 
(3 x 30 ml.). Evaporation of the combined benzene extracts yielded pale yellow crystals 
(3.0 g . ) ,  m. p. 62-63', distillation of which in uucuo afforded 6,9-bisdimet~yZumiuto-8-~e~~yZ- 
purine (2.5 g . ) ,  b. p. 120"/0-5 mm., m. p. 62.3" (Found: C, 54.7; H, 7.6; N, 38-5. Cl,Hl,N6 
requires C, 54.5; H, 7.3; N, 38.2%). 

6-Diethylamino - 9 - dimethylamino - 8 - methyZpurine.-6 - Chloro-9 - dimethylamino - 8 -methyl- 
purine (5 g.) and diethylamine (20 ml.) were refluxed together for I hr. The excess of diethyl- 
amine was removed in vucuo and the residue recrystallised from aqueous methanol. The purine 
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was obtained as needles (5.1 g . ) ,  m. p. 85-86" (Found: C, 58.2; H, 7.9; N, 34-0. C1,H,,N, 
requires C, 58-0; H, 8.1; N, 33.9%). 

9 - Diethylamino - 6 -furfuryZamino - 8 - methyZpurine.-6 - Chloro-9 - dimethylamino - 8 - methyl - 
purine (5 g . ) ,  furfurylamine (5 g . ) ,  and ethanol (10 ml.) were refluxed for 1 hr. The residual 
gum, after removal of the excess of amine and solvent in vacuo was triturated with water. After 
2 days a t  0" the crystals were collected and recrystallised from light petroleum (b. p. 60--SO'), 
yielding 9-dimethyZamino-6-furfu~ylamino-8-methyl~urine as prisms (4-8 g.), m. p. 94-95' 
(Found: C, 57.5; H, 5-9; N, 31.1. C,,H,,N,O requires C, 57.3; H, 5.9; N, 30.9%). 

This work was supported 
by grants to this Institute from the British Empire Cancer Campaign, the Jane Coffin Childs 
Memorial Fund for Medical Research, the Anna Fuller Fund, and the National Cancer Institute 
of the National Institutes of Health, U.S. Public Health Service. 

We are indebted to Mr. D. S. Manners for technical assistance. 

CHESTER BEATTY RESEARCH INSTITUTE, 
INSTITUTE OF CANCER RESEARCH : ROYAL CANCER HOSPITAL, 

FULHAM ROAD, LONDON, S.W.3. [Received, February 9th, 1961.1 


