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Theophylline (1) is currently recognized as a drug of choice for the maintenance therapy of asthma.’ 

However, theophylhne has a narrow optimum therapeutic range due to its side effects such as central nervous 
system stimulation, canliotonic activity and emesis2 As a part of our ongoing efforts to screen for superior 
analogs of theophylline, we have studied the synthesis and pharmacological activity of new tricyclic heterocycles 

such as W-s-triazolo[3,4-llpurin-5(6H)-ones. Among them, compounds 2 and 3 were recently found to exhibit 
5- to lOO-fold more potent bronchodilatory activity than theophylline.3 This discavery prompted us to devise 
facile and general synthesis of such heterocycles. Entry to those molecular systems and their derivatives are of 
interest, not only in terms of their potent bronchodilatory activities, but also structurally defined probes for multi- 

biological reactions of theophylline. This communication reports a synthesis of this unique ring system starting 

from 6methylthio-7H-purin2(3H)-ones @a, 5 d), which are readily available from 6-thioxanthines. 

1 R= CH,,2 
H. 3 

3-Propyl-6thioxanthine (4)4 was methylated with 2 equiv of methyl iodide and 2 equiv of sodium hydride 

in DMF both at sulfur and nitrogen to yield 7-methyl-6-methylthio-7H-purin-2(3H)-one @a). The methylthio 
derivative (Sa) was easily transformed’ by equimolar isonicotinic hydrazide in DMSO at 150 ‘C to 3,7-dihydro-6- 

(IV-isonicotinoylhydzino)-7H-purin-2(3F&one (ha) ~6 
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Although the synthesis of fused s-triazole system has been documented in several ring system,” there is 
little known about cyclization of the hydrazinoimidate derivatives (8) &activated by the carbonyl group such as 
6. When the hydrazide @a) was heated with a catalytic amount of p-toluene sulfonic acid in toluene/l,l,2,2- 
tetrachloroethane at reflux temperature, 6a surprisingly underwent easy cyckxiehydration to the desired 9H-s- 
triazolo[3,4-flpurin-5(6H)-one (2) in 76% yield.9 In contrast to thermal instability of s-triazolo[3,4-LJpurines (9) 
which are biologically inactive,% 2 was proven to be stable under the above acidic reaction condition presumably 

S 

Sa: R’ = R2 = CH - 

c 

Sb: Rt = CH3-, R 2 = H 
d 5c: R’ = R* = C,HQ+ 

5d: R’ = CH3-, R* = C,H,CH,OCH,- 

2: R* = CHj- 

r 

3:R*=H 
g 7c: R2 = C6H,CH,- 

7d: R2 = C,HSCH,0CH2- 

8 9 10 

6a - (id 

Reaction Conditions 
a = 2 equiv CHJ / 2 equiv NaH, DMF, 
r.t. (81%); b = 2 equiv PhCHJ3r/2 
equiv NaH, DMP, r.t. (89%); c = 1.5 
equiv CH,I / NaOH aq. - EtOH, r.t. 
(78%); d = PhC$qCl/ NaH, 
DMP, 0 93 - r.t. (92%); e = 
isonicotinic hydrazide, DMSO, 150 ‘Q 
f = 0.2 equiv TsOH, Tol-Cl&HCHCl, 
reflux; g = BBr, Tol, -78 qC - r-t. 

(73%i 

Scheme I. 
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due to the electronegative character of the carbonyl group at the 5position. The desired compound (2) was also 
directly obtained by the prolonged reaction of isonicotinic hydraLide with 5a, but the yield was vex- low, 

Then the synthesis of compound 3 was examined. When 4 was treated with methyl iodide in an ilqoe~os 
alkaline soluti~n,‘~ selective mnnomethylation at sulfur occurred to afford 6methylthio-7N-purin2(3H)-one (gb) 

in 78% yield. Excess hydrazide (2 equiv) was needed to obtain the corresponding hydra&e (6b) from Sb. 

Cyclodehydration of 6 b was failed under several conditions (treatment with p-TsOH, SOCl, or POCl& Thus he 
nitrogen atom of the imidazole ring was protected with the bcnzyl or benz.yloxymethyl group. 

7-l3enzyl-6~-benzylthio-7N-purin-2(3H)-one (6 c) readily prepared by the bis-benzylation of 6 
thioxanthine(4), was similarly converted to the corresponding 9-henzyl-S)H-s-triazolol3,4-i]purin-S(tiH)_one 

(7 c). Bridson et al9 reported that the 7-benzyl group in !,3disubstituted xanthine derivatives could be removed 

by catalytic hydrogenolysis but reaction of 7 c under catalytic hydrogenation condition (II, (70 psi) / Pro, A&II) 

gave only piperidine derivative (10). Then 7 c was treated with boron tribromiden in toluene/l,l,2,2- 
tetrachlomethane at reflux temperature for 8 hr, but 7 c was mainly recovered together with many side-products. 

Thus an another protecting group was introduced. 

7-Ben~yloxym~~yl-~~methyl~lio-7~-pu~n~2(3~)-on~ (5 d) easily prepared from 5 b was tmated with 
isonicotinic hydrazide followed by cyclodehydration reaction (p-TsOH, To1 / ClQICHCL, reflux, 30 mm} to 

afford 9-benzyloxymethyl-9H-~-~a~olo[3,4-ilpu~n~5(~~~-one (7 d; 90% yield) accompanied by the deprotected 

desind compound (3; 9% yield). The deprotection of the benzyloxymethyl group was accomplished by the 

mzatment with boron hibromide in toluene” in 73% yield. Thus the benzyloxymethyl group is a suitable 

protecting group for the imidazoIe nitrogen. 

We have demonstrated that the readily available key intermediate (5a or 5d) can be conveniently 
elaborated to 3-(4-pyrjdyl)-9H-s-triazolo[3,4-i]purin_~-on~ derivatives, which are potent bronchodilators. 

The application of the present synthetic method for the other condensed purine derivatives will be reported bi due 

course. 
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