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Abstract - A novel synthesis of s-triazolo [k, 3-81 pyrimidines is des- 
cribed. Arylhydrazine hydrochlorides react easily with l-ethoxycarbc- 

ny1-2-methylthio-1,4,5,6-tetrahydropyri~i1idFn to form hydroehlorides 

of oyclic arylminoguanidine~~ which are then cyclized in aqueoua 

K CO medim into s-triaeolo [k,3-4 pyrimidines. 
2 3 

A wide spectrum Of pharmacological activity is characteristic of the derivati- 

vea of yanidine 2-4. In connection with that, our laboratory carries out the 

investigations conoernin~ the syntheaia of yanidine derivative* and of the 

Compounds involving isothiourea radicals bioisostsric with the panidine 

group in their molecules 5-7. 

Recently, the derivatives Of 3-0x0-2,3,5,6,7,8-hexahydro-s-triazolo [4,3-a] pyri- 

midines -the compounds involving a p a n i d h e  fragment in the cyclic system - 
were obtained as sole products from the reaction of 1-etboxycarbonyl-2-methyl- 

1 thio-1,4,5,6-tetrshydropyrimidine (1) vith hydrazine and arylhydrazines . 
The concern of tho present study ia a novel method of the ~ynthesis of the 2- 

aryl derivatives of s-triazolo 14.3-a] pyrimidine, vith arylhydrazino hydrochlo- 

rides, readily accessible and more stable than free arylhydrazines. At the 

first stage the hydrochlorides of cyclic amino-idines (11) are iaolated. 

(In the reaction of I with free hydrazines the products of type I1 have not 

been isolated). 



I IIA IIB 

 he structure of compounds I1 has been confirmed by the data obtained from 

elemental and spectroscopic analysis. In the 'H-NKR spectra of products 11, 

the signal of the protons of the SCII group disappered, with appearance of 
3 

amine and aryl proton signals. 

Compounds I1 in aqueous IC2COg medium are immediately cyclized into the deriva- 

tives of a-triazolo [4, 3 - 4  pyrimidine 111. 

N - NAr MI- NAr 
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The fact, that tho intermediate compounds Y have not been observed, prove* m 

extraoridinarily strong tendency towards the formation of triazole system. 

Because of the presenoe of the amidinc group in the molecules of compounds I1 

and TI1 these compounds can occur in two tautomeric forms A and R. R o m  the 

signal of the CH2-7 group (located on the pyrimidine ring) present in the 

'H-M spsorra of the compound I11 as o sextet reduced to a triplet after 

addins D20 to the sample, it may be stated that the 2-aryl derivatives of 

s-triazolo[4,3-4 pyrinlidine I11 are present in tho solutions of CDCl and 
3 

DXSO-d6 mainly in the fonn A. In the case of compounds I1 the protons of 

CH2-4 and CH2-6 groups are shown in the '1%-NMR spectrum as a mltiplet (411), 

so the spectral analysis c-ot be the basis for conclusions concerning their 
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tautonleric structure. 

Compounds 111 can be obtained in practice by treating the raw, uncrystallized 

product Of the reaction of the compound I and alylbydrnzine hydrochloride with 

the aqueous solution of K2C0 The results of phamacologieal investigations 
3- 

will bo the subject of a forthooming publication. 

EXPERIMENTAL 

All melting points are uncorrected. IR spectra were recorded on a Unicam 

SP-200 G spoctrophotometer for KBr diaks. 'H-NE~ spectra were recorded for eo- 

lutione in CUC13 and DWO-d6 With Varian E = 360 (60 m ~ e )  and Tesla BS 487 in- 

stments; chemical shifts are reported in ppm domifields from internal tetra- 

methylsilane. 1-Etho1yoarbonyl-2-methylthylthio-1,4,5,6-tetrahydropyrimidine was 

8 
prepared according to the method described by Bose . 
Hydrochlorides of l-Et1~oxycarbonyl-2-ary1hydraaino-1.4.5.6-tetrahydro~rimidi- 

ne I1 a-f (~eneral nrocedure) - A mixture of I (5 mnol) and the corresponding 
arylhydrazine hydrochloride (5 mol) war heatad under reflux for an appropriate 

period (sea Table 1) . The cooled solution was evaporated in vacuo. The resul- 

ting oil or aolid was crystallized fron the mixture of solvent- EtOII-Et20. 

Z-Aryl-3-0xo-2.3.5,6,7.8-hcxahydro-s- triazolo r4.3-sl Pyriaidinea 111 a-f (cane- 

ral nroceduro). - To a stirred aqueous solution containing an appropriate com- 
pound I1 (0.5 g in 10 ml of 11~0) was added dropvise over a 5 ndn period, the 

20 $aquaous solution of K2C03, until the base reaction of the litmus paper was 

obtained, The stirring war continued for 1 h. The precipitate was filtered, 

wadled twice with water (2x10 ml), dried and orystallized from EtOH. The phy- 

sical properties for spmples 11 a-f and 111 a-f ore presented in Tables 1 - 4. 



1 I I I I I I 
I 

NO.  I n I I Molecular I XP I Found ( ~ a l c d . )  $ I Reaction f Yield I "1 I f o n m l a  
I I I I f H N f ti,, (h)  

I 
IIb C1 H '1 3 " 1 8 ~ ~ 2 ~ 4 ~ 2  151-53 59 46.60 5.45 

Y? 
Oi 

(46.86) (5.40) 

IId Br W C 1  3H18BrC1N,+02 207-09 72 41.19 4.69 
(41.34) (4.80) 

IIe C1 

IIf It H C 11 C1N402 221-22 8 1 52.12 6.31 13 19 
(52.26) (6.41) 
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Table 3 

2-Aryl-3-0x0-2,3,5,6,7,8-hexnhydro-s- triazolo [k, 3-4 ~ r i r n i r l i n o s  

(111 a-f) 

I , I 

No f R I 1 Moleculnr I 
I H~ I formula f Yield I Fo-d (~nlcd.) $ 

I110 CII H C~2H14N40 245-46 6 3 62.57 6.20 24.11 
3 

(62.60) (6. 13) (24.33) 

IIIb C1 H cl 1111 1C1N40 215-16 53 52.48 4.68 22.03 
I (52.70) (4.42) (22.35) 

'D - 
I IIIc S02NH2 I1 C l  1'Il 3N503S 323-25 81 44.59 4.30 23.60 

(47.75) (4.44) (23.72) 

IIId Br H C I< BrN40 235-36 8 3 44.79 3.77 19.15 1 1  1 1  
(44.76) (3.76) (18.78) 
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