Short Communication

Phosphorus Pentoxide in Organic Synthesis. XXXVIL*
Synthesis of 2-Amino-6-arylaminopurines

El-Sayed M. A. Yakout, Henrik M. Sge and Erik B. Pedersen

Department of Chemistry, Odense University, DK-5230 Odense M, Denmark

Yakout, E.-S. M. A., Sge, H. M. and Pedersen, E. B., 1988. Phosphorus Pentox-
ide in Organic Synthesis. XXXVII. Synthesis of 2-Amino-6-arylaminopurines. —

Acta Chem. Scand., Ser. B42: 257-258.

Many purines have been reported to have anti-
viral,! fungicidal,® antitumour,®*, anticoccidial®
and plant-growth regulating®’ activities. N°-Sub-
stituted adenines are known to be important in
the animal kingdom, their presence being associ-
ated with growth control.® Kinetin (6-furfuryl-
aminopurine) was first isolated from nucleic acid®
and later synthesized™. Since then, several mem-
bers of this series have been prepared by differ-
ent synthetic routes. 2-Amino-6-anilinopurine
(2a) has been prepared exclusively via the cycli-
zation of 6-anilino-2,4,5-triaminopyrimidine with
triethyl orthoformate and acetic anhydride™. It
has been found that compounds of this type
(2,6-diaminopurines) have an irreversible en-
zyme inhibition property.!?1

The aim of the present work was to develop a
synthesis of 2-amino-6-arylaminopurines starting
from guanine. This strategy should avoid the syn-
thesis of appropriately substituted 2,4,5-tri-
aminopyrimidines. Conversion of oxo groups to
amino groups has generally been achieved by a
two-step procedure involving in the first step con-
version of the oxo group to a halo group; the
latter is then replaced by amination. However,
this procedure is not attractive in the case of
guanine, owing to its combination of functional
groups. Recently, it has been reported that a
series of Né-substituted adenines can be prepared
through the one-step reaction of hypoxanthine
with primary amines or amine hydrochlorides

*For Part XXXVI, see Ref. 15.
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and phosphorus pentoxide in the presence of
N, N-dimethylcyclohexylamine, converting the
oxo group into the corresponding amino group.™
In the present work, guanine (1) was treated
with arylamine hydrochlorides (or hydrobro-
mides) and phosphorus pentoxide in the presence
of triethylamine hydrochloride to give 2-amino-6-
arylaminopurines 2a-m in 45-90 % yield. The re-
action proceeded smoothly at 190-200°C within
5-7 h. Furthermore, it has been found that the
use of the hydrochloride and hydrobromide salts
of the arylamines for preparation of the reagent
mixture gives higher yields of the product (2a-m)
than the use of the free arylamines. The com-
pounds were in all cases identified through their
MS, 'H NMR and C NMR spectra, and correct
microanalyses were obtained in all cases.

Experimental

2-Amino-6-arylaminopurines (2a-m). General
procedure: Triethylamine hydrochloride (0.12
mol), phosphorus pentoxide (0.12 mol) and the
aromatic amine hydrochloride (0.12 mol) (aniline
hydrobromide in the synthesis of 2a) were mixed
well in a flask fitted with a mechanical stirrer and
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Table 1. Synthesis of 2-amino-6-aryilaminopurines 2a-m.

Product R Reaction Yield/% M.p./°C

No. time/h (solvent)

2a CeHs 7 80 280(C,H;0H)?
2b 3,4-(CH,),CeHs 6 48 277(CH,0H)*?
2c 4-C,HsCeH, 6.5 45 273(CH;0H)
2d 3,5-(CH3),CeH3 7 63 252(C,HsOH)
2e 2-CH;-4-CICgH; 6.5 4! 235(CH;0H)
2f 3-CICq,4 7 53 233(C,HsOH)
2g 3,4-Cl,CgH, 7 85 328(C,H;OH)°
2h 4-BrCg¢H, 5.5 90 309(C,HsOH)°
2i 4-FCgH, 5 61 250(CH;0H)
2j 4-CICgH, 7 82 288(C,H;0H)°
2k 3,5-Cl,C¢H,4 6 84 305(DMF/H,0)
2! 3-FCgH, 6 54 268(CH,;0H)
2m 3-CH,CeH, 7 82 275(CH;OH)

aLit. m.p. 280°C."" ®Correct microanalysis with CH;OH (1 mol) of crystallization. “Correct microanalysis with

C,H;OH (1 mol) of crystallization.

a reflux condenser with a drying tube. The mix-
ture was heated while stirring in an oil-bath at
200°C (oil bath temp.) until a homogeneous mix-
ture was obtained (~ 0.5 h). Guanine (1) (0.04
mol) was added, and stirring and heating were
continued for 5-7 h. The reaction mixture was
then allowed to cool to about 160°C and a few
drops of 2 M NaOH solution were added. Again,
the reaction mixture was allowed to cool to about
100°C and 2 M NaOH solution (250-300 ml) was
added until alkaline reaction (pH > 10). Stirring
was continued until the reaction cake was
digested (~1 h). The solid material was collected
by filtration, washed with absolute ethanol and
ether, and then recrystallized from the appropri-
ate solvent (cf. Table 1).
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