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ORGANIC P R E P A R A T I O N S  AND PROCEDURES I N T .  2 1 ( 2 ) ,  163-171 (1989)  

SYNTHESIS OF NOVEL 1,2,4-TRIAZOLOQUINAZOLlNE RING 
SYSTEMS 

J6zsef REITER' and LAszl6 PONGO 
EGIS Pharmaceuticals, P. 0. Box 100, H-1475 Budapest, HUNGARY 

The reaction of P-ketoesters (1) with 5-amino-3-01 H -1,2,44riazoles (2) may lead to four type of 

condensed ring dervatives 3-6 (Scheme 1). These compounds can exist in different tautomerii forms 

arising from the triazolo-pyrimidinone skeleton. The structure of 3 (R1 = CH3, R2 = H) and 4 (R1 = 

CH3, R2 = H) type products obtained from alkyl acetoacetates (1, R1 = CH3, R2 = H) and different 

triazoles 2 was established in a previous paper of this series1 with the help of their UV and 13C-NMR 

spectra. It was statedl that the UV spectra of these derivatives 3 and 4 (R1= CH3, R2 = H) in ethanol 

or methanol were characterised by two absorption bands appearing at about 230 and 270 nm and at 

208 and 290 nm, respectively; they differed significantly from those of the corresponding spectra of 

derivatives 5 and 6 (R1= CH3, R2= H) characterised by three and one absorption bands, respectiv- 

ely. 
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a) O=H, R1+R2=(CH2)4  b) Q=mcthylthio, R1+R2=(CH2)4  c) O=morpholino, R1+R2=(CH2)4  
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REITER AND PONGO 

It was also stated1 that in the 1x-NMR spectra of the [1,5-a] type derivatives 3 and 4 (R1 = CH3, R2 = 

H) taken in D M s 0 - d ~  solution, the triazolo carbon atom 2 appeared at about 163 ppm while that of the 

analoguous triazolo carbon atom 3 of the [4,3-a] type derivatives 5 and 6 (R1 = CH3, R2 = H) is at 

about 143 ppm, thus offering a possibility of an easy differentiation between them. The differentiation 

between the "ring acylated" derivatives 3 and 5 (R1 = CH3, R2 = H) and those of the isomeric 

"acylamino" derivatives 4 and 6 (R1 = CH3, R2 = H) was made possible by the chemical shifts of the 

Carbony1 Carbon atoms that appeared at about 154 and 160 ppm, respectively.1 These guidelines 

were used in the structure elucidation of the products of type 3 and 4 obtained from ethyl 2-oxocyclo- 

pentanecarboxylate [ l ,  R = C2H5, R1 + R2 = (CH2)3] and their tetrahydrothiophene analogues [ l ,  R 

= CH3, R1 + R2 = CH2SCH2 and CH~CHZS, respectively] with derivatives 2.2 However, there 

remained considerable confusion regarding the structure of the products obtained from other h o m -  

cyclic P-ketoesters, e. g. from the reaction of ethyl 2-oxocyclohexanecarboboxylate [l,  R = C2H5, R1 + 

R2 = (CH2)4] and derivatives 2. Thus structure 3a [O = H, R1 + R2 = (CH2)4] initially proposed without 

evidence3 for the product obtained from the reaction of 1 [R = C2H5, R1 + R2 = (CH2)4] and 5-amino- 

1 H -1.2,4-triazole (2, Q = H) was later modified to structures 4a or 6a [a = H, R1 + R2 = (CH2)4] on 

the basis of an analogy with tetrazoles,4 later structure 3a [a = H, R1 + R2 = (CH2)4] was resurrected5 

without evidence, and finally structure 3a [O = H, R1 + R2 = (CH2)4] was assigned on the basis of 

1 ~ - N M R . ~  

As a continuation of our studies in the 1,2,4-triazole series, ethyl 2-oxocyclohexanecarboxylate 

[ l ,  R = C2H5 , R1 + R2 = (CH2)4] was reacted with 5-amino-3-methylthio- and 3-morpholino-1 H -1,2,4- 

triazoles [2, Q = methylthio and morpholino, respectively] in acetic acid to yield the corresponding 2- 

methyhhio- and 2-morpholino-6,7,8,9-tetrahydro-l,2,4-triazolo[5,1 -b]- quinazoline-5( 1 OH )-ones [3b, 

0 = methylthio, R1 + R2 = (CH2)4 and 3c, Q = morpholino, R1 + R2 = (CH2)4 , respectively] as main 

products. The UV spectra of 3b [Q = methylthio, R1 + R2 = (CH2)4 , h a x =  232 and 274 nm] and 3c 

[Q = morpholino, R1 + R2 = (CH2)4, X m a =  227 and 270 nm] in ethanol fully supported the proposed 

structure 3 (see the UV rule1 mentioned above). The 13C-NMR spectra of the above derivatives also 

nicely followed the previous conclusion1 concerning the chemical shifts of the triazole carbon atom 2 

and that of the carbonyl carbon atom (for 3b [Q= methylthio, R1 + R2 = (CH2)4 , 6 Cp= 163.1 ppm 

and 6 C=O = 155.4 ppm], and for 3c [& morpholino, R1 + R2 = (CH2)4 , 6 C2= 164.0 ppm and 6 

C=O = 155.2 ppm]) giving a further unequivocal proof of their structure. 
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SYNTHESIS OF NOVEL 1,2,4-TRIAZOLOQUINAZOLINE RING SYSTEMS 

S c h e m e  2 
/\/COOEt 

b) Q= methylthio c) 0s morpholino 

The isomeric 2-met hylthio- and 2-morpholino-5,6,7,8-tetrahydro-l,2,4-triazolo[l ,5-a]quinazol- 

ine8(10H)-ones [4b, Q =methylthio, R1 + R2 = (CH2)4 and 4c, Q = morpholino, R1 + R2 = (CH2)4 , 

respectively] representing the novel 1,2,4-triazolo[1,5-a]quinazoline ring system formed in the above 

reactions in extremely low yields, were not separated but were prepared by an other synthetical route. 

Thus ethyl 2oxocyclohexanecarboxylate 11, R = C2H5 , R1 + R2 = (CH2)4 ] was reacted with 5-benzyl- 

amino-3-methyltho- and 5-benzylamino-3-morpholino-1 H -1,2,4-triazole [7b (Q -- methylthio) and 7c 

(Q = morpholino), respectively] (Scheme 2) to yield 10-benzyl-2-methylthio- and 10-benzyl-2-mor- 

pholino-5,6,7,8-tetrahydro-l,2,4-triazolo[l,5-a]quinazoline-9( 10H)one [8e, Q = methylthio, R1 + R2 

= (CH2)4 and 81, Q = morpholino, R1 + R2 = (CH2)4 , respectively]. These benzyl derivatives were 

then hydrogenated to yield the expected 2-methylthio- and 2-morpholino-5,6,7,8-tetrahydro-l,2,4-tri- 

azolo~l,5-a]quinazoline-9(10H)-ones [4b, Q =rnethylthio, R1 + R2 = (CH2)4 and 4c, Q = morpholino, 

R1 + R2 = (CH2)4, respectively] (Scheme 2). 

The UV spectra of 4b [ Q = methylthio, R1 + R2 = (CH2)4 , km = 206 and 292 nm] and 4c 

[Q = morpholino, R1 + R2 = (CH2)4 , Amax= 205 and 308 nm] taken in ethanol were again in full 

agreement with that expected1 for structure 4 (see the UV rule above). Also the 13C-NMR spectra of 

4b (6 C2 = 161.9 pprn, 6 C=O = 160.5 ppm) and 4c (6 C2 = 164.6 ppm, 6 C=O = 160.3 ppm) in 

DMSO-de solution corroborated unequivocally the proposed structures (see the 13C-NMR rule 

above). 

The isomeric 1 0-benzyl-2-met hylthio- and 1 O-benzyl-2-morpholino-6,7,8,9-tetrahydro-l,2,4-tri- 

azolo[5,1-b]quinazoline-5(lOH)-ones [9b, Q = methylthio, R1 + R2 = (CH2)4 and 9c, Q = morpho- 

lino, R1 + R2 = (CH2)4, respectively] were prepared by the direct benzylation of the sodium salts of 3b 

and 3c [R1 + R2 = (CH2)4, Q = methylthio and Q = morpholino, respectively] with benzyl chloride in 

dimethylforrnamide (Scheme 3). 
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REITEK AND PONGO 

Scheme 3 

0 
I1 

0 - BzCl c)”*ro 
DMF 

I - 
3b  - Na salt  9b  
3~ - Na salt  b Q= methylthio 

c Q= morpholino 

The position of the benzyl groups in 8b, 8c, 9b and 9c was unequivocally established with 

the help of the proton coupled 13C-NMR spectra. The equivalence of the UV spectra of 3b and 3c 

with those of 9b and 9c, as well as of 4b and 4c wkh those of 8b and 8c, respectively (See 

Experimental) demonstrated unequivocally the dominant tautomeric structures of derivatives 3b-1 and 

4b-c, respectively, in DMSO-d6 and in ethanol. The corresponding 2-methylthio- and 2-morpholino- 

6.7-dihydro-9-methoxy-benzo(h)-l.2,4-triazolo[5,1-b]quinazoline-5(12H )-ones (11 b and 1 l c ,  Q = 

methylthio and morpholino, respectively) (Scheme 4) representing also a novel, the benzo(h)-l,2,4- 

triazolo[5,1 -b]quinazoline ring system were obtained from the reaction of 5-arnino-3-methyithio- and 

5-amino-3-morpholino-1 H -1,2,4- triazole (2, Q = methylthio and morpholino, respectively) with ethyl 

6-methoxy-l-oxo-l,2,3,4-tetrahydro-2-naphtoate (lO).7 Unfortunately the triazolo-pyrimidinone chro- 

Scheme 4 

H 0 

10 

CH3O x t l  

1 1  b O= methyl th io  

1 1  C O= morpholino 2 

mophore of these derivatives was overwhelmed by that of the 4-methoxyphenylacrylic acid and thus 

their UV spectra were not characteristic for any of the 3 - 6 type structures. However, their 13C-NMR 

spectra [ l l b  (Q= methytthio, 6 C2 = 162.0 ppm, 6 C=O = 154.4 ppm) and 11c (Q = morpholino, 6 

C2 = 164.4 ppm, 6 C=O = 154.1 ppm)] in D M s 0 - d ~  proved again unequivocally the proposed 

structure l l b  and l l c .  
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SYNTHESIS OF NOVEL 1,2,4-TRIAZOLOQUINAZOLINE RING SYSTEMS 

EXPERIMENTAL SECTION 

Meting points were determined on a Koffler-Bo6tius micro apparatus and are uncorrected. The infrared spectra 
were obtained as potassium bromide pellets using a Perkin-Elmer 577 spectrophotometer. The ultraviolet spectra 
were recorded on a Varian Cary 118 and Pye Unicam SP 8-150 instruments. The 1H-nmr and the 13C-nmr 
measurements were performed using Variin XL-100, Bruker WM-250 and Bruker WP-80 SY instruments. 

Z-METH YL THI0-6.7.8,0* TETRA H YD RO-l,2,4-TRlAZOLO[S, l-b]OUINAZOLINE-S(l OH)- ONE 

(3b). - A mixture of 1.3 g (0.01 mole) of 5-amino-3-rnethythio-1 H -1.2.4-triazole (2. Q I methyltho)E 1.70 g (0.01 

mole) of ethyl 2oxocycbhexanecarboxylate [l. R- C2H5. R1 + R2- (CH2)4] and 4 ml of glacial acetic acid was 

refluxed for 2 hrs. During the reaction the starting materials had dissolved and the still hot solution began to 

crystallise. After cooling the precipitated crystals were collected, washed with water and recrystallized from 

dimethylformamide to yield 1.96 g (83 %) of the title product. mp. 308-3100. IR: 1690 cm-1 (Clo); 1 H-NMR 

(DMSO-d6) : 6 1.71 (m, 4H, CH27,8), 2.38 (t. 2H, CH29), 2.52 (t.2H. CH26). 2.59 (s. 3H, SCHB), 12.8 (bs, 

1H, NH). l*-NMR (DMmd6) : 6 13.4 (SCH3), 20.9 (CH27*8), 21.2 (CH26), 26.3 (CH29), 106.0 (@a), 

146.7 (Cga), 150.3 (C1% 155.4 [@ (keto)], 163.1 (C2); UV(Et0H): 1 max ( nm, &lo-3): 232 (28.2). 274 

(11.4); UV(10 % EtOH+90 % hydrochloric acid): 1 max ( nm, €.lo-3): 232 (27.4), 271 (12.7); UV(10 % 

Et0H+90 % sodium hydroxide): 1 max (nm. e l  0-3): 234 (30.0). 289 (1 1 A). 

&d. CaM. for c1&2N40S: C, 50.83; H. 5.12; N, 23.71; S, 13.57 

Found: C, 51.02; H, 5.23; N, 2 3 . v  S, 13.45 

2-MORPHOLINO-6,7,8,@-TETRAHYDRO-l,2,4-TRIAZOLO[S. l-b]OUlNAZOLINE-S(lOH)-ONE 

(3~). - A mixture of 1.69 g (0.01 mole) of 5-amino-3-mopholino-1 H -1,2,4-triazole (2, 0 - morpholino)8 1.70 g 

(0.01 mole) of ethyl 2oxocycbhexaneca1boxylate [l, R- C2H5. R1 + R2- (CH2)4] and 4 ml of glacial acetic acid 

was refluxed for 2 hrs. The starting material dissolved at the beginning of the reaction and shortly after the hot 

mixture began to crystallize. After cooling the precipitated ctystals were collected and washed thoroughly with 

water and isopropanol to afford 2.32 g (84 %) of the title pduct, mp. 335- 33P. IR: 1665 cm-1 (GO). 1 H-NMR 

(DMSQd6) : 6 -1.70 (m, 4H, CH27*8), 2.36 (t, 2H, CH29), 2.56 (1, 2H, CH26). 3.38 (t, 4H, NCHz), 

4H, OCH2), -12.6 (b. 1H. NH). 13GNMR (DMSOd6): 6 

(CH29), 45.5(NCH2). 65.1 (OCH2), 106.0 (m), 144.8 (@a), 149.2 (Clm), 155.2[C5(keto)]. 164.0 (@). 

UV(Et0H): 1 max (nm. €.lo-3): 227 (29.9), 270 (12.1); UV(l0 % EtOH+9O % hydmhbric add): 1 max (nm, 

€.lo-3): 227 (29.9). 270 (12.9); UV(10 % EtOH+90 %sodium hydroxide): 1 max ( nm. c.10-3): 226 (36.8). 281 

(1 0.5). 

AMI. CaM.for C13H17N5@: C, 56.71; H. 6.22; N, 25.44 

Found: C, 56.55; H, 6.18; N, 25.36 

3.69 (t, 

20.5 (CH26), 20.8 (CH28). 20.9 (CH27), 25.7 
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REITER AND PONGO 

2-METHYL THIO*5,61718- TETRA H YO RO- 1 2,4- TRIAZOL O[ 1,5-8]OUINA 20 LIN E-0( 1 OH)- ONE 

(4b). - A solution of 0.33 g (0.001 mole) of 1 O-benzyl-2-methylthio-5.6,7.8-tetrahydro-l,2,4-triazolo(l,5-a]- 

quinazoline-9(lOH)one (8b) in 120 ml of methanol to which was added 1 g of Selcat F (10 % Palladium catalyst on 

charcoal) was hydrogenated at mom temperatute on 1.4 MPa for 6 hrs. The catalyst was filtered off and washed 

twice with 5 ml portions of hot dimethylformamide. The combined filtrates were evaporated in vacuo to dryness 

and the residue was chromatographed on a silicagel column (eluent: a 1: 2 mixture of benzene and ethyl acetate) 

to yield 0.04 g (17 %) of the title product which after recrystallisation from acetonitrile melted at 261-2630. IR: 

1680 an-1 (C-0). 1H-NMR (DMSO-d6: 6 1.72 (m, 4H, CH26,7), 2.35 (t, 2H. CHS), 2.57 (s, 3H, SCH3), 2.78 (t, 

2H, CH28). 13GNMR (DM-6: 6 13.5 (SCHs), 20.4 (CH28). 20.9 (CH26), 21.6 (CH27). 23.6 (CHS), 112.4 

(Csa), 144.1 (C4a), 148.7 (CIOa), 160.5 (C-0). 161.9 (@); UV(Et0H): X max (nm, c.10-3): 206 (27.1). 292 

(9.6); UV(10 % EtOM90 % hydrochloric acid): 1 max (nm, €.lo-3): 206 (28.7). 289 (9.9); UV(l0 % Et0H+90 % 

sodium hydroxide): h rnax (nm,el~3): 288 (10.0). 

Boal. Calcd.forC10H12N40S: C, 50.83; H, 5.12; N, 23,71; S, 13.57 

Found: C, 50.98; H. 5.22; N, 23.61; S. 13.45 

2- MORPHO LINO-5.6,7,8- TETRA H YO RO- 1 I 2,I- TRIAZO L O[l, 5-40 UlNA ZO L IN€-#( 10 H)- 0 NE 

(4C). - A solution of 0.37 g (0.001 mole) of 1 O-benzyl-2-morpholino-5,6.7,8-tetrahydro-l .2.4-triazolo[l,5-a]- 

quinazoline-9(lOH)ime (&) in 350 ml of methanol to which was added 1 g of Selcat F (10 % Palladium catalyst on 

charcoal) was hydrogenated at mom temperature on 0.6 MPa for 6 hn. The catalyst was filtered off and washed 

twice with 10 ml portions of hot dimethylformamide. The combined methanol dimethylformamide filtrates were 

evaporated in vacuo to dryness to yield 0.25 g (91 %) of the title product which after recrystallisation from 

acetonitrile melted at 260-2620. IR: 1650 an-1 (C-0). 1H-NMR (DMS(M6: 6 1.70 (m, 4H. CH26,7). 2.31 (t, 2H, 

CHS), 2.73 (t, 2H, CH28), 3.32 (t.4H, NCH2), 3,68 (t, 4H, OCH2). 13CNMR (DMs0-d~: 6 20.4 (CH28). 20.9 

(CH26), 21.3 (CH27). 23.6 (CHS), 45.9 (NCHz), 65.5 (OCHz), 110.5 (Cb), 144.0 (Cb), 148.1 (ClOa), 160.3 

(C-0). 164.6 (@); UV(EtOH): h max (nm, 910-3): 205 (29.4), 308 (10.2); UV(l0 % EtOH+90 % hydrochloric 

acid): k max (nm. E . ~ O ~ ) :  205 (31.0). 304 (10.9); UV(10 % EtOH+90 Yo sodium hydroxide): h may (nm, 

E.1o-g: 294 (9.6). 

m. Cabi fo r  C13H17N5Q: C, 56.72; H, 6.22; N, 25.44 

Found: C, 56.65; H. 6.30; N, 25.36 

10- BENZYL-2-METH YL THIO-5,6,7,8- TETRA H YDRO- 1,2,4- TRIAZOL 0[1,5-~]QUINAZOLINE- 

@(lOH)-ONE (Bb). - A mixture of 2.2 g (0.01 mole) of 5-benzylamino-3-methylthio-1 H -1,2.4-triazole (7b, 0- 

methylthio)g and 4 ml of ethyl 2-oxocycbhexanecarboxylate [l, R- C2H5, R1 + R2- (CH2)2] was refluxed for 15 

min. To the still hot solution 10 ml of 2-propanol was added and it was allowed to crystallise. The crystals were 

collected and recrystallised from acetonitrile to yield 2.4 g (74 Yo) of the title product, mp. 129-1300. IR: 1665 

an-1 (GO). 1H-NMR(DMSOd6: 6 1.75 (m, 4H, CH2697). 2.39 (t, 2H. CH25). 2.57 (s, 3H, SCH3). 2.81 (t.2H, 
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SYNTHESIS OF NOVEL 1,2,4-TRIAZOLOQUINAZOLINE RING SYSTEMS 

CH28), 5.23 (s, 2H, NCH2)), 7.2-7.4 (m, SH, AM). 1*NMR(DMSW6: 8 13.5 (SCb). 20.3 (CHg), 20.9 ( ~ ~ 2 6 1 ,  

21.9 (CHz7). 23.5 (CHS), 46.1 (NCH2). 112.1 (Cea), 143.4 (Cb), 149.7 (Cloa), 158.8 (GO). 161.7 (e); 
UV(Et0H): A max (nm, ~.lO-3): 206 (27.8), 287 (9.9); UV(10 % EtOH+OO % hydrochbric acid): A max (nm, 

&lo9) : 206 (30.4), 284 (10.6); UV(10 % EtOH+SO % sodium hydroxide): A max (nm, €.lo-3): 284 (10.8). 

AMI. Calcd.for C17HieN40S: C, 62.55; H, 5.56; N, 17.17; S, 9.82 

Found: C, 62.63; H, 5.68; N, 17.03; S, 9.76 

1 O~BENZYL~2~MORPHOLINO-5161 71~-TETRAH~DRO~l ,2 ,4 -TRlAZOLO[l15-~]OUlNA~OLlNE-  

O(1OH)-ONE (8c) . - A mixture of 1.30 g (0.005 mole) of 5-benzylamino-3-morpholino-1 H -1.2,4- t r i io le  (7c, 

Q- morph0lino)l and 3 ml of ethyl 2-oxocycbhexaneca~xylate (1. R- C2H5. R1 + R2- (CH2)4] was refluxed 10 

min. The solution obtained was evaporated in vacuo to dryness and the crystals obtained were recrystallbed 

from acetonitrile to yield 1.2 g (66 %) of the title product, mp. 162-1640. IR: 1664 cm-l(C-0). 1H-NMR 

(DMSOd6: 6 1.70 (m, 4H, CH26.7), 2.35 (t, 2H, CH25), 2.75 (t, 2H, CH28). 3.40 (t, 4H, NCH2). 3.68 (t, 4H, 

OCHz), 5.21 (s. 2H. NCHz), 7.2-7.4 (m. 5H, ArH). 13C-NMR (DMSW6: 6 20.3 (CH28), 20.9 (cHz~), 21.7 

(CH27). 23.5 (CHS), 45.8 (NCHz), 66.0 (OCH2). 110.0 (Cea), 143.6 (Ch), 148.8 (ClOa), 158.8 (GO). 164.0 

(@); UV(Et0H): A max (nm. €.lo-3): 206 (33.6). 310 (9.9); UV(10 % EtOH+90 % hydrochbric acid): A max 

(nm, &lo-3): 206 (38.1). 306 (1 1.2); UV(10 % EtOH+SO % sodium hydroxide): A max (nm, ~ 1 6 ) :  306 (1 1.1). 

m. Calcd.for C20HaN&: C, 65.73; H, 6.34; N, 19.17 

Found: C, 65.58; H, 6.21; N, 19.11 

TO-BENZYL-2-METHYL THIO-617,8.#-TETRAHYDRO- 1,2.4-TRIAZOL0[511d]OUINAZOLINE- 

S(lOH)-ONE (9b). - To a solution of 5.16 g (0.02 mole) of 2-methylthio-6,7.8,9-tetrahydro-l,2,4-triazob- 

[5,1-b)quinazoline-5(1 OH )-one sodium salt (3b-Na salt) (prepared by dissolving 3b in hot 1 N sodium hydroxide 

solution, albwing it to cool and collecting the sodium salt precipiiated and drying the product) in 50 ml of dimethyl- 

formamide 2.88 ml(3.16 g, 0.025 mole) of benzyl chbride was added a! mom temperature and it was allowed to 

stand for 3 days. To the solution thus obtained 50 ml of water was added dropwise with stirring. The precipiiated 

crystals were collected and washed with water to afford 2.55 g (39 %) of the title product, mp. 220-2220 

(acetonitrile). IR: 1680 an-l(C-0); 1 H-NMR (DMSOd6: 6 1.a (m. 4H. CH27.8). 2.45 (t, 2H, CH29). 2.59 (s, 3H. 

SCH3). 2.63 (t. 2H, CH26). 5.48 (s. 2H, NCH2). 7.2-7.4 (m. 5H. ArH). 1-NMR (DMSO-d6: 6 13.3 (SCH3), 20.5 

(CH28), 21.1 (CH27). 21.9 (CH26), 25.0 (CH29), 108.7 (@a), 147.6 (Cga), 152.2 (ClOa), 154.5 (Clo), 163.0 

(C% UV(Et0H): X max (nrn, €.lo-3): 238 (21.8), 280 (10.3); UV(10 % EtOH+9O % hydrochbrii acid): A mar 

(nrn, rlO-3): 237 (204,280 (11.5); UV(lO% EtOH+SO%sodium hydroxide): X max (nm. &lo-3): 238 (20.5). 

280 (1 1.3). 

E d .  Calcd.for C17H18NqOS: C, 62.55; H, 5.56; N, 17.17; S. 9.82 

Found: C, 62.45; H, 5.62; N, 17.22; S. 9.73 
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REITER AND PONGO 

10~BENZYL~2~MORPHOLINO~6,7,8,0~TETRAHYDRO-1,2,4~TRIAZOLO[5.1~b]0UINAZOLINE- 

5(1OH )-ONE (Oc). - To a solution of 5.95 g (0.02 mole) of 2-morpholino-6.7,8.9-tetrahydro-l.2,4-triazob- 

[5,l-b]quinazolined(lOH)one sodium salt (3c-Na salt) (prepared by dissolving 3c in hot 1 N sodium hydroxide 

solution, allowing it to cool and collecting the sodium salt precipitated and drying the product ) in 50 ml of 

dimethylformamide 2.88 ml (3.16 g. 0.025 mole) of benzyl chbride was added at room temperature and it was 

allowed to stand for 3 days. To the solution thus obtained 50 ml of water was added dropwise with stirring. The 

precipitated crystals were collected and washed with water to give 4.15 g (57 %) of the title product, mp. 213- 

2150 (acetonitrile). IR: 1670 cm-1 (GO). lH-NMR(DMSOd6: 6 1.63 (m, 4H, CH27,8), 2.42 (t, 2H, CH29), 2.57 

(1. 2H, CH26), 3.38 (t, 4H, NCHz), 3.67 (t, 4H, OCH2). 5.44 (s, 2H, NCH2). 7.25-7.4 (m. 5H, ArH). 

1k-NMR(DMSO-d6: 6 20.5 (CH28), 21.1 (CH27). 21.9 (CH26), 24.9 (CH29). 45.7 (NCH2), 48.9 (NCHz), 65.4 

(OCHz), 108.5 (Csa), 146.1 (Cga), 151.3 (ClOa), 154.7 (Clo), 163.8 (@); UV(Et0H): X max (nrn, &lo-3): 236 

(29.0). 280 (13.0); UV(10 % EtOH+90 % hydrochbric acid): A max (nm, elO-3): 236 (30.1), 280 (14.2); UV(10 

% EtOH+90 % sodium hydroxide): X max (nm, €.lo-3): 236 (30.1), 280 (14.3). 

Baal. Calcd. for C2oH23N&: C, 65.73; H, 6.34; N, 19.17 

Found: C, 65.80; H, 6.45; N, 19.05 

2-METH YL THIO-6,7-DIH Y DRO-O-METHOXY-B ENZO(h)- 1 ,2. 4- TRIAZOL Ot5.1 -b]OUINAZO L - 
IN€-5(12H)-ONE ( l lb). - The solution of 1.3 g (0.01 mole) of S-amino-3-rnethylthio-lH -1.2.4-triazole (2, Q= 

methylthio)8 and 2.48 g (0.01 mole) of ethyl 6-methoxy-loxo-l,2,3,4-tetrahydro-2-naphthoate (1 O)7 in 3 ml of 

dimethylformamide and 1 ml of glacial acetic acid was refluxed for 10 hrs. After cooling 30 ml of water was added 

to the reaction mixture, the precipitated crystals were collected and recrystallized from dimethylformamide to 

yield 2.55 g (81 %) of the title product. mp. 305-3080. IR: 1660 cm-1 (C-0); 1H-NMR (DMSO-d6: 6 2.64 (s, 3H, 

SCH3). 2.54 (t, 2H, CH27). 2.77 (t, 2H, CH26), 3.85 (s, 3H, OCH3). 7.02 + 7.98 (d+d, 3H, ArH); 13C-NMR 

(DMSOd6: 6 13.1 (SCH3), 15.7 (OCH3). 19.2 (C7). 27.3 (C6). 104.3 @a), 142.2 (C1 lb), 150.9 (C12a). 

154.4 [@(keto)l, 162.0 (@); UV(Et0H): X rnax (nm, 910-3): 260 (25.8), 303 (18.2), 323sh (13.9); UV(10 % 

EtOH+QO % hydrochloric acid): X max (nm. 12.10-3): 233 (18.5), 249sh (13.7), 296sh (13.7), 329 (20.2); 

UV(lO% Et0H+90 % sodium hydroxide): X max (nm. 910-3): 258 (29.4). 302 (19.1). 323sh (14.1). 337sh 

(9.2). 

Baal. Calcd.forC15H14N40pS: C. 57.31; H, 4.49; N, 17.82; S, 10.20 

Found: C. 57.54; H, 4.56; N, 17.53; S, 9.93 

Z-MORPHOLINO-6,7- DIH YDRO-#-ME THOX Y-BENZO(h)- 1.2, I- TRIAZOL OKs, 1 -b JQUINAZOL - 
lNE-S(l2H )-ONE (llc). - The solution of 1.69 g (0.01 mole) of 5-amino-3-morpholino-1 H -1,2,4-triazole (2, 

0- morpholino)n and 2.48 g (0.01 mole) of ethyl 6-methoxy-loxo-l,2.3.4-tetrahydro-2-naphthoate (lO)7 in 3 ml 

of dimethylformamide and 1 ml of glacial acetic acid was refluxed for 10 hrs. After cooling 30 ml of water was add- 
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SYNTHESIS OF NOVEL 1,2,4-TRIAZOLOQUINAZOLINE R I N G  SYSTEMS 

ed to the reaction mixture, the precipitated crystals were colloded and recrystallized from dimethylformamido to 

yield 2.36 g (67 X) of the title product, mp. 3023050. IR: 1665 cm-1 (C-0); 1 H-NMR ('FA: 6 3.0 (m, 4H, 

CH2CH2), 3.80 (t, 4H, NCH2). 4.02 (8,3H, OCH3), 4.1 (t.4H. OCH2). 7.05 + 7.85 (dd, 3H, ArH); 13C-NMR 

(DMSOd6: 6 15.7 (OCH3), 19.2 (C7), 27.4 (C6), 45.8 (NCHz), 65.4 (OCHz), 104.5 ( &a), 142.0 

(Cllb), 150.0 (C12a), 154.1 [@(keto)]. 164.4 (e); UV(Et0H): X max (nm, &lo-3): 228sh (16.4), 232sh 

(15.8). 312 (18.7); UV(10 % EtOH+90 % hydrochloric acid): X max (nm. €.lo-3): 228sh (16.7). 320 (18.7); 

UV(10 % EtOH+90 % sodium hydroxide): L max (nm, ~ 1 0 3 ) :  248 (18.1), 304 (17.8). 

,5nal. Calcd.forC18H1gN503: C, 61.18; H, 5.42; N, 19.82 

Found: C. 61.07; H. 5.33; N, 19.85 
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