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Abstract - Z-Aryl-4-thioxo-1.3-benz0thiaz~ne5 react with u n -  

substituted amidrazones to give the corresponding amidinoqui- 

nazoiinthiones which by action of methyl iodide cyciize to 

2 , 5 - d i a r y i - 1 , 2 , 4 - t r i a ~ 0 1 0 [ 1 , 5 - ~ ] g ~ i n a ~ o i i  Reaction of ami- 

dinoqu~nazoiinthiones with hydrochloric a c ~ d  ieads t o  2.5-dia- 

rylthladiazoles. 

No generally useful procedure for the synthesis' of 1.2,4-triazolo[1,5-clquina- 

roline derivatives has hitherto been reported, only two methods have been briefly 

mentioned for their preparat~on: the first involves treatment of 4-0x0-4H-3.1- 

-benzaxaz~ne with aminoguanldine and provided a suitable route to Z-amino- 
1 

-1,2,L-tr1arolo[l.5-c]quinazol1ne . The second method i n v o l v e s  reaction of 4-qul- 

nazalylhydrarine with aliphatic acids or rearrangement of the isomertc 1.2.4-tri- 

a ~ o l o [ 4 , 3 - ~ ] q u i n a z o l i n e ,  available from 4-quinazolylhydraz~ne and ortho esters, 
2 

by acid or heat . 
The reaction of primary amlno groups with L-th1oxo-l,3-benzothiaz~ne5 to give the 

corresponding 3-substituted-4-thioxo-3,L-dihydroquinarolines has been reported 3 

and recently we have studied the reactlon with thiocarbohydraride to give 
4 

1,3,4-triazolo[3,2-c]qu1nazoline derivatives which display mesoionic character ; 

however reactions of L-thioxa-l,3-benzoth1azine~ with 1,Z-bifunctional nitrogen 

nucleophiles such as amidrazones have not been reported. We now report a con- 

venient preparation of 1.2,4-triazalo [1 , 5 - c  lquinazolines by reaction of 3-aryl- 

-4-thioxo-1.3-benrothiaz~nes i wl th unsubstituted amidrazones. 
Compounds 1, read~ly available from 2-aryl-4-0x0-LH-3.1-benzoxazines and phospho- 

rus pentasulfide5, react with aryl unsubstituted amldrarones at reflux temperatu- 

re i n  ethanol in the presence of tr~ethylamine for 21 h, giving the corresponding 

am~dinoquinazolinthlones 2 as Crystalline solids in moderate yields. 
Structures - 2 are based on microanalytical data and spectral evidence. In the l r  

spectra, the compounds show absorpt~on bands for the amino group at 3480-3370 

cm-l. Mass spectra show the expected molecular ion peaks in high abundance; peaks 

are a l s o  found at M+-16  for the loss of the amino group, and at M+-33 for the 

loss of the mercapto group. 



When treated with e x c e s s  of methyl iodide in ethanol at room temperature for 

12-24 h ,  the amid~noquinazolinthiones 2 underwent cyclizat~on to give the corres- 
ponding 2,5-diaryl-1,2,4-triazolo [l,5-c]quinazolines - 3 which were ~solated as 

crystalline solids. The cyclization reaction was found to depend on the nature of 

the ~r' substituent, attempted cyclization of compounds 2c. 2d, 3 and & failed - - 
to give 3. On the other hand, when compounds 2 were treated with hydrochloric a- - 
cid in ethanol at refiux temperature, the corresponding 2,s-diarylthiadiazoles L - 
were isolated in good yields (65-60%). We believe that this conversion involves 

initial protonation of the amino group followed by cyclization and elimination of 

ammonia to give the highly reactive4 1,3,4-thiadiazolo[3,2-c]quinazolin-4-ium 

chloride which under the reaction conditions undergoes ring-opening to give 4. - 
Structural elucidation of compounds 3 and 5 is accomplished by elemental analysis 
and spectral data. Compounds L are identified by I r  and 'H Nmr spectral 

- 6  comparison with authentic specimens . 

EXPERIMENTAL 

Melting points were obtalned on a Kofler hot-stage apparatus, and are u n c o r r e c -  

ted. I r  spectra were run using NaCl plates on a Nicolet FT-5DX spectrophotometer 

in Nujol emulsions. 'H Nmr spectra w e r e  obtained on a Varian EM-360A 60 MHz spec- 

trometer. Mass spectra were recorded on a Hewlett-Packard 5993C spectrometer. 

Elemental analyses were performed with a Perkin-Elmer 240C instrument. 



'Table  1 .  P r e p a r a t i o n  of Amidinoquinazolinthiones 2. 

E n t r y  A r  
1  A r 2  Mp ( " C l  Y i e l d  C r y s t a l  form Found M o l e c u l a r  R e q u i r e d  

( % I  C  H N Formula C  H N 

'gH5 153-155 
4-H3C-C6H4 178-180 

4-02N-C H  194-196 
6  4  

2 - p y r i d y l  193-195 

'sH5 133-135 
4-H C-C H 174-176 

3  6 4  
6-02N-C6H4 205-207 

2 - p y r i d y l  1 L O  

Ye l low p r i s m s  

Orange  p r i s m s  

P i n k  p r i s m s  

Yel low p r i s m s  

Green p r i s m s  

Y e l l o w  p r i s m s  

Orange p r i s m s  

Orange  p r i s m s  

T a b l e  11.  P r e p a r a t i o n  o f  1 , 2 , 4 - T r i a z o l o [ l , 5 - c l q u i n a z o l i n e s  3.  

E n t r y  Ar 
1  A r 2  Mp ("1 Y i e l d  C r y s t a l  form Found M o l e c u l a r  R e q u i r e d  

( % I  C H N Formula C  H N 

5 
a C6H5 'sHS 154-156 67 r e d  p r i s m s  78 .16  4 .31  1 7 . 4 1  CZ1Hl4NL 78 .24  4.38 17 .38  

2 
2 

b 'gH5 4-H C-C6H4 206-208 70 
3  

w h i t e  p r i s m s  78 .60  4.74 1 6 . 5 1  CZ2H16N4 78 .55  4 .79  1 6 . 6 6  .m 
h 

c 4-H3C-CH 
6  4  C6H5 

128-130 64 brawn p r i s m s  78 .40  4 . 6 5  1 6 . 7 9  CZ2HI6NL 7 8 . 5 5  4 .79  1 6 . 6 6  2 

5 
d 4-H C-C6H4 4-H C-C H 165-168 6 3  

3  3  6 4  w h i t e  p r l s m s  78.92 5 . 2 4  15.79 CZ3H18N4 7 8 . 8 3  5 . 1 8  1 5 . 9 9  p - 
0 
m 
UI 



'Table 3. Spectral Data of Compounds - 2 and 3. - 

Compound 1 R 'H-NMR~ Msb 
NO. (cm-') ( P P ~ )  m/e ( % )  

2a 3471. 3369, 1630, 1591, 9.1-7.2 (lLH, m )  357(Mi+l, 19). 356(Mt. 

1557, 1404, 1315. 1313, 5.2 (ZH, 5 )  77), 340(100), 3231231, 

1291, 1228, 1047, 1024, 279(14), 223(51, 205(21) 

866, 769, 713, 701, 662. 121(5), 120(111, 77(11L 
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T a b l e  3. ( c o n t i n u a t i o n ) .  

a O b t a i n e d  a s  s o l u t i o n s  i n  CDC13 e x c e p t  f o r  compounds & and  3 w h i c h  

w e r e  o b t a i n e d  i n  DMSO-d6. 

b 
- Recorded a t  7 0  eV. 



General Procedure for the Formation of Amidinoquinazolinthiones - 2 

To a solution of the appropriate 3-aryl-4-thioxo-1.3-benzothiaz1ne 1 (L mmol) I"  - 
anhydrous ethanol (20 ml), the corresponding amidrazone (4 moll and triethylami- 

n e  (4 moll were added. The resultant mixture was stirred at reflux temperature 

for 21 h. After cooling, the precipitated solid was collected by filtration. 

dried and recrystallised from ethanol to give 2 ( s e e  table I). 

General Procedure for the Formation of 1,2,4-Tr1azolo[1.5-clquinaroiines 3 
To a solution of amidinoquinazolinthione 2 (2 mmol) in ethanol (10 ml), methyl 

iodide (0.35 g. 2.5 -01) w a s  added. The reaction mixture w a s  stirred at room 

temperature for 2L h. The solution was concentrated under reduced pressure, the 

precipitated obtained w a s  filtered off and recrystallised from ethanol to give - 3 

( s e e  Table 11). 

Generhl Procedure for the Formation of 2,5-Diaryl-1,3,4-fhiadiazoIe5 4 
To a solution of amidinoquinazolinthione 2 (1 mmol in ethanol (10 ml 1 ,  concen- 

trated hydrochloric acid (1 ml) was added. The resultant mixture w a s  stirred at 

roam temperature for 6h. The precipitated solid w a s  collected by filtration and 

recrystallised from ethanol to give 4. 
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