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ORGANIC PREPARATIONS AND PROCEDURES INT. 23 (2), 157-162 (1991) 

A FACLE ONE POT SYNTHESIS OF 

3-SUBST rT UTE D- 1,2,4-TR IAZOL0[4,3-b14,1,2]BENZOTH IADIAZ INE-&ONESt 

B. Radha Rani, M. F. Rahman and U. T. Bhalerao 

Indian Ins t i tu te  of Chemical Technology, Hyderabad  500 007, INDIA 

Many biologically a c t i v e  s=triazolocycloalkyl thiadiazines  and s- t r iazolobenzo-  

cycloalkyl thiadiazines  h a v e  been repor ted  from subs t i tu ted  t r iazo les  and &-halo- 

ketones! We now repor t  a f a c i l e  one-pot synthesis  of 3-substituted-1,2,4-tria- 

zolo[4,3-b][4,1,2]benzothiadiazine-8-ones by reac t ion  of 5-substituted-4-amino- 

3-mercapto-1,2,4-triazole with excess  of p-benzoquinone. This  reac t ion  involves 

Michael addition, dehydrat ion followed by oxidation in o n e  s tep.  

T r e a t m e n t  of 5-methyl-4-amino-3-mercapto- 1,2,4-triazole ( la)* with t w o  

molar equivalents  of p b e n z o q u i n o n e  ( 2 )  in e thanol  a t  room t e m p e r a t u r e  for  

12 hrs  g a v e  a n  o r a n g e  c rys ta l l ine  compound (3a) along with hydroquinone (4). 

T h e  product  3 a  has  mass  Mf 218 and s t rong  carbonyl  absorpt ion at 1700 cm-‘  

in its IR spectrum. T h e  p r e s e n c e  of t h r e e  vinyl protons and a C-CH3 signal 

in H NMR s p e c t r u m  suggests  t h e  o c c u r r e n c e  of addi t ion and dehydrat ion followed 

by oxidation. T h e s e  charac te r i s t ics  conf i rmed t h e  s t r u c t u r e  of 3a as 3-methyl- 

1 

a)  R = M e  

b )  R=C& 
N ” Y S H  

h N - N H 2  R 
C )  R= 4-MeOCgHq 

R 
3 - + d )  R=4-CI$Hq 

EtOH I R T  
12 hrs 

l +  

2 4 
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RANI. RAHMAN AND BHALERAO 

1,2,4-triazolo[4,3-b][4,1,2]benzothiadiazine-8-one. Using t h e  s a m e  conditions, 

3’  compounds 3a-e w e r e  synthesised f rom known subs t i tu ted  t r iazo les  la-e ( R X H  

phenyl, p-methoxyphenyl, p-chlorophenyl and b e n ~ y l ) ~ ’ ~  and p-benzoquinone. 

Thei r  c h a r a c t e r i s t i c s  a r e  l is ted in  T a b l e  1. 

T h e  inability of 5-methyla ted  t r i a z o l e  5 to r e a c t  with 2 c lear ly  ind ica tes  

2’ t h a t  t h e  ini t ia l  addi t ion occurred  t h e  thiol g roup and not  through -NH 

Additional proof of Michael addi t ion via thiol  but  not through -NH group w a s  

obtained when Ib was r e a c t e d  with freshly prepared 2-benzoquinone (6); T h e  

product  was  charac te r i sed  as a s imple  c a t e c h o l  addi t ion product  of t h e  thiol  

group (7). In th i s  case cycl isat ion was  not  expec ted  as t h e  carbonyl  group 

is  no t  in proximity with t h e  a m i n o  group. 

2 

N”\yscH3 EtOH I R T  - No reaction 
12 hrs 

k N - N H 2  + 2  

5 
H3C 

CHC13: EtOH(9:l) 
t Ph 

I 
NH2 

lb -k a: -25’C,Chrs 

6 7 (80°1.) 

U s e  of equimolar  proport ions of 1 and 2 resu l ted  in only 50% conversion 

of t r i a z o l e  1 t o g e t h e r  with hydroquinone (4), whereas  t w o  moles  of 2 resu l ted  

in c o m p l e t e  conversion of t r i a z o l e  1. This  c lear ly  ind ica tes  t h e  u s e  of a second 

m o l e  of p-benzoquinone ( 2 )  in  t h e  oxidat ion of i n t e r m e d i a t e  10 and itself under- 

going reduct ion to hydroquinone (4). All t h e s e  observat ions c lear ly  support  

t h e  formation of  product  3 by ini t ia l  Michael addition of thiol on p-benzoquinone 

followed by condensat ion and oxidation. 
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3-S~sT~vTED-l~~TRIAzOL0[4$-b1[4,l~]BENZOTH~~~-~O~S 

TASLE 1. Analytical and Spectral  Data  of Co'npounds 3a-e. 

Cmpd mp MASS (70eV) IR(KBr) 'H NMR (COCl3/TMS) Elemental  Analyses 
Calcd (Found) 
C H N 6 ,  J ( H d  ("C) rn/z(%) (crn-l) 

3a 212 

3b 19 8 

3c 19 4 

3d 220 

3e 19 3 

218 
(M', 100) 

2 80 

(M', 100) 

310 

(M', 100) 

3 14 

(M', 100) 

29 4 

(M', 100) 

1700 

17 10 

1700 

1690 

1695 

7.57(1H Of C-6,d,J=9.8) 49.55 

6.75 (2H Of C-7 & C-9, (49.69 
d), 2.01 (3H, s, C-3 

methyl) 

8.12-8.14 (2H, m, 60.00 

- o-phenyl protons), (6 0.12 

7.53-7.58 (4H, m, t h r e e  

phenyl protons & one 
proton of C-61, 6.83 

(1H of C-7, d, 3~9.631, 

6.74 (1H Of C-9, S) 

8.08 (2H, d, m t o  5 8.07 

-OCH3), 7.07 (2H, d, (58.27 

t o  -OCH3), 7.53 ( IH  Of 

C-6, d, J=9.9), 6.80 

(1H of C-7, d, J=9.40), 

6.73 (1H of C-9, s), 

3.90 (3H, S ,  -OZH3). 

8.1 (2H, d , m  t o  53.43 

-Cl), 7.53 (3H, d, 0 
t o  -C1 & one  proton 

(53.47 

of C-61, 6.83 (1H Of 

C-7, d,  J ~ 9 . 6 3 ) ~  6.75 

(1H of C-9, d) 

7.28-7.39 (5H, m, 61.23 

phenyl protons), 7.46 (6 1.33 

( IH of C-6, d, J=l0.05), 

6.78 (1H of C-7, d, 
J=9.69), 6.68 (1H of 

C-9, s), 4.40 (2H, 

s, -=C6H5) 

2.75 

2.80 

2.85 

2.81 

3.22 

3.18 

2.22 

2.29 

3.39 

3.44 

25.67 

25.60) 

19.9 8 

19.92) 

18.05 

18.12) 

17.79 

17.81) 

19.03 

19.07) 
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RANI, RAHMAN AM) BHALERAO 

N-N 

1 + 2  

3 + L  

8 

1 0  

T h e  possibility of hydroquinone i n t e r m e d i a t e  11 being oxidised to quinone 
5 

12 is also ruled o u t  as t h e  hydroquinone der iva t ives  a r e  known to b e  s tab le .  

Such a s t a b l e  hydroquinone i n t e r m e d i a t e  of 2-mercapt~benzothiazole~ (14) was 

prepared and did not  undergo fur ther  oxidation. Compound 3a w a s  der iva t ized  

to  3 - m  e thyl -5 ,6  -N,O-diac  e t y l -  I ,2,4-triazolo[4,3-b][4,1,2]benzothiadiazine (IS) 

by r e d u c t i v e  ace ty la t ion  in p r e s e n c e  of z inc  powder and  anhydrous sodium acetate 

in a c e t i c  anhdyride. 'H NMR and mass  s p e c t r a l  d a t a  sa t i s fac tor i ly  conf i rmed 

t h e  s t r u c t u r e  of compound (15). 

8 

N-N 

11 12 - EtOH 3 hrs I RT a)+$ 
/ 

13 14 (85'/0) OH 
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~ O C H ~  

15 (63 Y o )  

EXPER [MENTAL SECTION 

All t h e  mel t ing  points w e r e  t a k e n  on a M e t t l e r  F P 5 l  capi l la ry  mel t ing  point  
a p p a r a t u s  and a r e  uncorrec ted .  I R  s p e c t r a  w e r e  measured  with a Perkin E l m e r  
model  7 10B recording s p e c t r p p h o t o m e t e r  with polys tyrene  as a s tandard ,  r e p o r t e d  
values  arei given in t h e  c m -  . Mass s p e c t r a  w e r e  measured  o n  micrornass  7070H 
model. H NMR s p e c t r a  w e r e  recorded  on a Bruker AM 3 0 0  s p e c t r o m e t e r  
a t  300 MHz with TMS as in te rna l  s tandard.  All new compounds g a v e  s a t i s f a c t o r y  
e lementa l  analysis,  ob ta ined  f rom Perkin E l m e r  AD-22, Autobalance.  

3-substi tut ed-l,2,4 -triazolo[4,3-b14,1 ,Zbenzothiadiazine&ones (3).- G enera l  

procedure.-  To a solut ion of 5-substituted-4-amino-3-mercapto-1,2,4-triazole 
(10 mrnol) in e thanol  (60 mL) p-benzoquinone (1.08g, 10 mmol)  was  added  a n d  

s t i r r e d  at room t e m p e r a t u r e  for 12 hrs. T h e  so lvent  was  evapora ted  and t h e  

c r u d e  product  was  chromatographed  on a si l ica  gel  co lumn (200 mesh)  to  obta in  

p u r e  c rys ta l l ine  product.  

5-Phenyllr-arnino-3(3 ',4 '-dihydroxyphenyl)thi~l,2,4-triazole (7).- 5-Pheny1-4- 

amino-3-mercapto-1,2,4-triazole (1.92g, 10 mmol) and  2-benzoquinone (1.08g, 

10 mrnol) w e r e  dissolved in chloroform and ethanol  (9:l) so lvent  m i x t u r e  a n d  

s t i r r e d  for 4 h rs  at -25". T h e  w h i t e  solid which s e p a r a t e d  f rom t h e  r e a c t i o n  

m i x t u r e  was f i l t e red  and recrys ta l l i sed  f r o m  methanol ,  2.4 g (go%), mp. 248'. 

IR  (KBr): 3320, 3140 c m - l .  'H NMR (DMSO-d6): 86.84 ( I H ,  d ,  5 'H ,  J = 8Hz) ,  

6.88 ( I H ,  d, 6 ' H ,  J = 8Hz),  6.97 ( I H ,  s, 2 'H) ,  7.51-8.00 (SH, m, Ar-H), 9.4 (2H, 

s, 2-OHs, exchanged with %O), 6.14 (2H, s, -NH2, exchanged with D,O). MS:m/z 

3 00(M ?). 

Anal. Calcd.  for  C I 4 H l 2 N 4 4 S :  C ,  56.02; H, 3.99; N, 18.65 

Found:C,  56.14; H, 3.94; N, 18.61 

2-(2 ',5'-Dihydroxyphenyl)thiobenzothiazole (14).- Equirnolar proport ions of 
2 - m e r c a p t o  benzoth iazole  (0.835g, 5 mmol)  and  p-benzoquinone (0.54g, 5 rnmol) 

w e r e  mixed in e thanol  (40 mL) a n d  s t i r r e d  f o r  3 hrs.  T h e  s e p a r a t e d  solids 

w e r e  f i l t e red  a n d  recrystal l ised f r o m  ethanol .  1.16 g (85%), mp. 228". IR 
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RANI, RAHMAN AND BHALERAO 

(KBr): 3330 (broad) cm-'. 'H N M R  (DS,lSO-d6): 3 6.7 ( IH,  s, 6'H), 6.96 (ZH, 

s, 3 '  & 4'H), 7.29-7.8 (4H,  m, a romat ic  protons), 9.15 (2H, br, -OHs, exchanged 
with D,O). MS: m / z  275 (Mt) .  

- Anal. Calcd. for CI3H9NO2S2 : C,  56.72; H, 3.26; N ,  5.08 
Found: C,  56.81; H,  3.22; N ,  5.12 

3-Methyl-5 ,g-N,O-diacetyl- 1,2,4 -triazolo[4,3-b][4,1 ,Z]benzothiadiazine ( 1 5 ) ~  

To a suspension of 3a (0.6548, 3 mmol) in pure acetic anhydride (2.5 mL) and 
zinc powder (0.5g), powdered anhydrous sodium a c e t a t e  (0.lg) was added. T h e  

reaction mixture was warmed until t h e  colour of quinone disappears and then 
boiled for a minute. Further,  glacial acetic acid (2 mL) was added and boiled 

t o  dissolve t h e  product and then  solution was decanted from t h e  zinc acetate 

and zinc powder. T h e  residue was washed with hot glacial acetic acid (3 x 

2 mL) and decanted. T h e  solutions were  combined and solvent was distilled 

off under reduced pressure. T h e  resulting oily residue was poured into ice 
cold water,  t h e  separated solids (15)  filtered, dried and recrystallised from 
benzene, 0.57g (63%), mp. 103". 'H N M R  (CDCI3):&2.18 (3H, s, C-3 methyl), 

2.32 (3H, s, - N C O E 3 ) ,  2.47 (3H,s, - O C O q ) ,  7.14-7.59 (3H, m, a romat ic  

protons). MS: m/z 304 (M?). 
Anal. Calcd. for CI3Hl2N4O3S : C,  51.33; H, 3.94; N ,  18.41 

Found: C,  51.54; H, 3.85; N,  18.39 
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