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Abstract - A faoile tuu step synthesis of 7,8-dihydroimidaao L1.2-e] - 
1,2,4-triasolo[1,5-a]-l,3,5-tri~ine and 1,2,4-triawlo[1',5'r1,2]- 

1,3,5-triasino [5,6-a] benzhidawle is described. Heterocpclio hydra- 

sines react easily with ethyl U-cyanafonnhidate to form 1,2,btri- 

awle derivatives, whioh are then oyoliaed with ortho esters into 

hitherto amknorn polyazsbetemoyules. 

The valuable pharmacologioal properties of condensed 1,Z.k-triawles are well 

& m t e d l .  In vier of the ourrent interest in the biological activity of these 

derivatives we wish to report here our research in the fused polyoyolio systen 

area. 

Readily aooesaible 2-hpdra~-4,5-dihydruimidazole -iodide2 (I) was a oon- 

venient starting o o m p o d  in the spnthetio pathway. In order to oonstruot a 

functionaliaed triawle part of the target moleoule the above oomprmpd was first 

oonverted into 5 - a n i n o - 1 - ( 4 , 5 ~ ~ d a w l - 2 ~ 1 ) - 1 - 1 , 2 , 4 - t r i a w l e  (III). 

lbis keg. precur.or can be easily prepared on a large soale by oyolo-oondensation 

of I with et4l U-cpanofo-date (II) f o l l o e  a modiffoation of the Heoken- 

dorn and W i P t l e r  prooess3 (Soheme 1). The reaotion was oarried out at tempera- 

ture below 60 OC by elor and gradual addition of I1 to a stirred ethpnolio so- 

lution of I and equimolar amount of triethylemine. The white preoipitate, thor- 
4 oughly washed with ether, was anitable for further handling . 



I h e  next step 3a the synthetio Follte involves final of the preformed 

triawle unit onto the Mdazoline ring. Tlu, reoction of the intemdiate R I  

with triethyl orthoforraate waa found to m e e d  under s m ~ e  oondltions. -8, 

reflxuh# a mixture of IR and approxinutely h v  molar eqnivalents of m(0I3t)~ 

in dimethylfolramide for 10 h afforded the parent heterocycle (IVa, Sohene 2) 

as a single m d w t  (50%). Attempts to oenvert 111 into IV in other media Were 

-0oessful despite the nee of vuriot~a types of solvents. Horwer, the 

olosnre reaction can also be effsoted by treat- III with HC(OE~)~ 3a the 

sesenoe of a catalytioal amount of oonoentnrted sulfuric acid. m e  desired 

produot 8as formed over a 15 m i n  period heat- in an iepreved yield. Pre re- 

aultipg crude oryaQlline @lid r a a  colleoted d recrystallimed from ethanol 

to give m a  as oolorless needles, m.p. 246-248 OC (59%). 7 , 8 - D i h ~ M d a z o -  

[1,2-e] -1,2,4-triawlo[1,5-a]-1,3,5-triaeine obtained here represents a ner 

class of trioyolio bridgehead heterocpolea. Finally, a %ion of 111 with tri- 

ethyl orthoacefate pmvfded the 5-methyl homologue (Nb, 47k) melting et 277- 

279 OC. 

Ibe atruotnres of IVa-b were established by elemental analpes and spectral. 

5 measurements. Iho IR spectra exhibited a strong peak near 1710 om-' attribut- 

able to the imidaaoli%&e C=N group absorbing at bigher va-r than usual 

due to strain from ring fusion. dpart from the intense band, d f o d y  observed 

at 1588 om" hdicat- triazcde ring stretching vibrafions, a third strong 

band in the -e 1548-1573 ,y be asoribed to the triaeine C S  absorp 

tion. In the 'H-w apectra heteroaromatic protons of the basic skeleton IVa 

appeared as txo siagleta at 8.32 (tria- r--poton, H-5) and 8.26 ppm (tri- 

Hor@ver, in the aliphatic region (3.87-4.38 PP, CH2-CH2) AA'BB' splitting 

pattern ras observed. ihe mbatituted trioyolio compoxmd I V b  revealed the fol- 

l o v b s  ohendeal shifts: 8.23 (H-2), 3.85-4.34 ( ~ ~ ~ 4 3 % )  end 2.36 pEm (CIX3). 
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Because of the o o n d e n c e  and arperim€atal simpUoity of this reaction seaexwe 

i t  vua decided to  azplore its possibili t ies for the preparation of b€mzo ana- 

l o a e s  of ma-b v i a  the above mentioned route. The required materid, 2-hydra- 

zinob-*ole (V), was apntheeised aooording to the patent literatnre7. Aa 

arpected, reaotion of V with 11 proceeded rasddly to give 2-(5amino-lH-1,2,4- 

VI 

Scheme 3 

Vithout -her prcifioation Kt3 vas oyolised w i t h  t r ie thyl  orthofonmte. %is 

was aooompllllhed by heating in dimethylformsnide a t  reflux temperature for 2 h. 

After evaporation of the solvent and reorystalllzation of the sodnot  from di- 

methylfornanide 1,2,4-triawlo [1',5*r1,2]-1,3,5-t~ia~[5,6-a]b~dawle 

( m a ,  Scheme 4) ra. obtained in 65% yield, lap. > 360 OC. A similar reaction 

of V I  with t r ie thyl  orthoacetate led to i ts  5-=ethyl derivative VIIb, ap. 286- 

288 OC (DMF), under reflux for  only 1 h in 21% yield. Ihe other oyollzation mode 

us- Xi2SO4 as a catalyst fai led owillg to the insolubility of the iutelmediate 

VI i n  the ortho ester. 

kr contrast to IVa-b the wave-axumber of the ring jupction C a  band of VIIa-b 

decreased to 1650 om-' a s  a remit of the 0onjIIgetion in benzicddawle murle- 

us. Ihe most strilring feature i n  the 'H-191~ speot- of VIIa i s  the lor-field 

reeonanoe (9.92 p) of the proton i n  the 5 position, wUle H-2 (8.67 ppm) oo- 

furs as azpeoted for  those in the 1,2,4-triawle ring. The r€suaSdw sisnale 

conniat of fbree mvltiplets fo r  aromati0 protons a t  8.38 (Xi-10). 7.94 (Xi-?) 



and 7.61 plrm ( 5 8  + E-9). Similar signals were observed f o r  compound V I l b t  8.62 

(H-2, s )  , 8.20 (H-10, dm, J=7.1 Hz), 7.90 (H-7, dm, J=7.4 HI), 7.20 (H-8 + &9, 

8 
m )  and 3.33 PW (CH,, 8 )  . 
Attempts with o ther  oyclising agents as BrCN, CS2 o r  l,l '-o~pbonyldiimidawle 

were unawoessful. UmsPectedly, t-fment of III rlth large excess of d ie thy l  

ozalate at rdlar temperature f o r  4.5 h afforded the product V I I I ,  indicat ing 

a scission of the  s-le C-N bond jo- the two syetems9. 

Another approaoh ras deeigned to  provj.de an  entry t o  a sezies of novel fused 

hetenocyoles i n c o r p o r a t w  1,2,3.5-tetra& skeleton, i.e. 5-als analogoes of 

IVa and V I I a ,  respeatiwly.  Ve intended to  rea l i ze  this by d i a m t i z a t i o n  of t h e  

corresponding amipo-substituted 1,2,4-triazales (111 and VI) and subsequent 

ooupling with NH-CS moiety of imidawllne o r  b m i m i d a w l e  nucleus. Neverthe- 

less,  the  desired m d w t s  wwe not obtained. Instead, N-nitroentien took plaae 

in case of III yielding compou& =lo. Derivative VI, ras found t o  Lm insoluble 

in both acet ic  ac id  end di lu ted minerel ac ids  and -&ore it d id  not reaot  

under the  d i a w t i z s t i o n  oonditions. 
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Yields of isolated c l u b  intermediates: III (81%. n.p. 213-214 OC from 

ethanol), and V I  (72% m.p. 313-315 OC tom ethanOl). 

All new o o ~ s  gave satisfactorp analytical ( o o ~ ~ b ~ s t i o n  and high reso- 

lution HS) and speotral (IR, w, W )  data. 

IR spectra rere  measured in ICBr disk on a Digilab FTS-14 speotmphotome- 

ter. 

'Ma  rill be Riblished elsewhere together nith 13~-w analysis. 'H-w 

spectra were recorded n i th  a Jeol Fg-100 speotrometer, solvent DKSO-d6, 

23 OC, nts as  an internal refereme. 

D. J. Fry and B. R. D. Whitear, British Patent, 813.866 (1959) [a 
m., 1960. 55, 123. -- 
Varian -200 spectrometer, solvent W O - d 6 .  VIIa W a s  measured a t  80 '0, 

reference. 

Identical in a l l  respects with an authentic sample prepared accord- to 

the procedure of A. Kreutzberger and B. Neyer, Chem. Ber., 1972, 105, 
=P 

3974. 

Quantitative yield vas obtained in acetic acid a t  mom temperature, m.p. 

165 Oc (-0). 
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