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Tris(benzoxazolinonyl)triazines are obtained from cyanuric chloride 
and benzoxazolinone. Mercaptobenzoxazoles are converted to t~is 
(benzoxazolylsulfido)triazines. The sodium salts of benzoxazolinone 
and mercaptobenzoxazole react with cyanuric chloride to give re- 
spectively mono(benzoxazolinyl)dichlorotriazines and mono(benz- 
oxazolylsulfido)dichlorotriazines. The latter react with aliphatic 
amines to give benzoxazolonyldiamidotriazines or benzoxazolonyl- 
amidochlorotriazines, depending on the ratios of the reactants. Mono- 
ben~oxazolonyldichlorotriazines are fungicides for Botritis cine~ea. 

In cont inua t ion  of a s y s t e m a t i c  s tudy of the r e l a t i o n -  
sh ip  be tween  p e s t i c i d a l  p r o p e r t i e s  of d e r i v a t i v e s  of 
b e n z o x a z o l i n o n e s  and benzoxazo l iny l t hones  ( m e r c a p t o -  
b e n z o x a z o l e s )  and c h e m i c a l  s t r u c t u r e  [1], we p lanned  
to s y n t h e s i z e  compounds  with both b e n z o x a z o l e  and 
t r i a z i n e  s y s t e m s  in the m o l e c u l e .  

I nves t i ga t i on  of t he se  compounds  i s  of i n t e r e s t  a s  
m a n y  s u b s t i t u t e d  t r i a z i n e s  a r e  wide ly  used  as  h e r b i -  
c i d e s  [2], and 2, 4 - d i c h l o r o - 6 - O - c h l o r o a n i l i n o - s y m -  
t r i a z i n e  is  u sed  as  a fungic ide  [3]. 

Depend ing  on the hydrogen  c h l o r i d e  a c c e p t e r ,  r e -  
a c t i on  of c y a n u r i c  c h l o r i d e  with b e n z o x a z o l i n o n e s  g ives  
r o c h e -  and t r i s b e n z o x a z o l o n y l t r i a z i n e s .  

The i r i s  subs t i t u t ion  p r o d u c t s  w e r e  ob ta ined  by  
r e a c t i n g  c y a n u r i c  c h l o r i d e  with b e n z o x a z o l i n o n e s  and 
t r i e t h y l a m i n e  in d ioxane .  

N~N + 3 = O  -- " 

I 
Cl 

Xt.: ~p-,,,O..)=O N,~/N O="X.,O,.,P~., x 

0 ~  l X =  H'CI*NO2 

Use of p y r i d i n e  a s  the a c c e p t e r  obv ious ly  c a u s e d  
open ing  of the t r i a z i n e  r ing .  Use of a ce tone  a s  the 
s o l v e n t  in the r e a c t i o n  led  to f o r m a t i o n  of m i x t u r e s  
conta in ing ,  judg ing  by  t h e i r  I R  s p e c t r a ,  a l k y l t r i a z i n y l  
compounds .  The a p p e a r a n c e  in the  IR s p e c t r a  of m a x i -  
m a  c o r r e s p o n d i n g  to a lky l  g roups  can be exp l a ined  
by the known s p l i t t i n g  of t r i e t h y l a m i n e  by c y a n u r i c  
c h l o r i d e  [4], o r  by f o r m a t i o n  of a ce tone  enol  e s t e r s .  

We have p r e p a r e d  m o n o b e n z o x a z o l o n y i d i c h l o r o -  
t r i a z i n e s  by add ing  an aqueous  so lu t ion  of a sod ium 
s a l t  of b e n z o x a z o l i n o n e s  to a s u s p e n s i o n  of c y a n u r i c  

c h l o r i d e  in aqueous  d ioxane .  

c,-ff"~'-F-C, + ~",,.---,~, N.o, c , - ~ - - ~  

U n d e r  the s a m e  cond i t ions  r e a c t i o n  of m o n o b e n z o x a -  
z o l o n y l d i c h l o r o t r i a z i n e s  with a l i p h a t i e  a m i n e s  g i v e s  

b e n z o x a z o l o n y l d i a m i d o t r t a z i n e s  o r  b e n z o x a z o l o n y l -  
a m i d o c h l o r o t r i a z i n e s ,  depend ing  on the r a t i o  of the 
r e a c t a n t s .  A m i d o d i e h l o r o t r i a z i n e s  and d i a m i d o c h l o r o -  
t r i a z i n e s  do not  r e a c t  with the sod ium sa l t  of b e n z o x a -  
zol inone,  and  do not  r e a c t  with benzoxazo l inone  in the 
p r e s e n c e  of t r i e t h y l a m i n e .  

Benzoxazo l in th iones  ( m e r c a p t o b e n z o x a z o l e s )  r e a c t  
wi th  e y a n u r i e  c h l o r i d e  and t r i e t h y l a m i n e  in the s a m e  
way as  benzoxazo l inones ,  to give  t r i s 0 0 e n z o x a z o l y l -  
s u l f i d o ) t r i a z  ines .  

N N 0 N 0 

Reac t ion  of sod ium s a l t s  of benzoxazo l in th iones  
( m e r c a p t o b e n z o x a z o l e s )  with c y a n u r i c  c h l o r i d e  g ives  
m a i n l y  mono ( b e n z o x a z o l y l s u l f i d o ) d i c h l o r o t r i a z i n e s .  
T r e a t m e n t  of the  sod ium sa l t  of 5 - e h l o r o h e n z o x a z o l -  
in th ione  ( 5 - e h l o r o m e r e a p t o b e n z o x a z o l e )  wi th  c y a n u r i c  
c h l o r i d e  g ives  a m i x t u r e  tha t  is  d i f f icu l t  to s e p a r a t e ,  
but  f rom which b i s ( b e n z o x a z o l y l s u l f i d o ) c h l o r o t r i a z i n e  
and m o n o ( b e n z o x a z o l y l s u l f i d o ) d i c h l o r o t r i a z i n e  a r e  

ob ta ined .  
In the  p r e s e n t  p a p e r  the f o r m u l a s  of t r i a z i n y l - s u b -  

s t i t u t ed  b e n z o x a z o l i n o n e s ,  w h e r e  the  t r i a z i n e  r i ng  i s  
l i nked  to n i t r o g e n  of the benzoazo l inone ,  a r e  b a s e d  
on p r e v i o u s  r e s e a r c h  [5], and c o n f i r m e d  by  IR s p e c t r a ,  
which  show a m a r k e d  m a x i m u m  c o r r e s p o n d i n g  to the 
C = O  group .  Obv ious ly  t r i a z i n y l  d e r i v a t i v e s  of b e n z o x a -  
zo l in th iones  ( m e r c a p t o b e n z o x a z o l e s )  a r e  m a i n l y  f o r m e d  
f r o m  m e r c a p t e  f o r m s  of b e n z o x a z o l i n t h i o n e s  [6], but  
the IR s p e c t r a  of the end p r o d u c t s  show tha t  both thiol  

and  th ione f o r m s  r e a c t .  
R e s u l t s  of t e s t s  on the p e s t i c i d a l  p r o p e r t i e s  of the 

compounds  s y n t h e s i z e d  show that  both b e n z o x a z o l o n y l -  
d i c h l o r o t r i a z i n e s  and b e n z o x a z o l y l s u l f i d o d i c h l o r o t r i -  
a z t n e s  a r e  fung ic ida l  fo r  B o t r i t i s  c i n e r e a .  Mos t  a c t i v e  
i s  2, 4 - d i c h l o r o - 6 -  ( 6 - c h l o r o b e n z o x a z o l i n - 2 ' - o n e - 3 ' -  

y l ) - s y m - t r i a z i n e .  
T r i s - s u b s t i t u t e d  t r i a z i n e  do not show p e s t i c i d a l  

p r o p e r t i e s .  

E X P E R I M E N T A L  

a) 18.4 g (0.1 mole) Cyanurie chloride in 100 ml dioxane was put 
in a flask, and stirred and heated to 48~ ~ C. Then 0.3 mole of 
the appropriate benzoxazolone or mercaptobenzoxazole plus 0.3 mole 
EtaN in 75 ml dioxane was added dropwise, and the mixture left 
for 2 fir at room temperature. 

Precipitates of substituted 2, 4, 6-tris(benzoxazol-2'-on-S'-yl)- 
sym-triaziueS or 2, 4, 6-tris(benzoxazolyl-2'-sulfido)triazines formed, 
and further quantities were obtained by vacuum evaporation of the 
mother liquors. The reaction products were purified by washing with 
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Experi- I 
m e n t  n o .  I 

l I 

x 

2 

Table 

Derivatives of the Symmetric  Triazine 

R' 
i 

Found, % 
Formula  ~ - ' - C 1  

4 I 5 [ 6 

, , ,i ,, , 

Calculated, % 
N CI Yi~old' 

---7----7- 

2 

3 

4 
5 

H 
6-CI 
5-Ci 

6-NO2 
5-NO2 

312--3141 
340--344 : 

276--277 

262--263 

4 3 

7 10 ;  

C=4H12N606 
C24HgCIaN606 
C2#HgCIaN~O6 

C24HeN~O~2 
C=4,HgN~OI2 

20.69 
20~65 
21.18 

4 

18.03 
17.93 

20,48 

20.48 

18,10 

76.9 
61.3 
48.4 

80 
67 

6 

7 
8 '  

H .: 244--246 [ C24Hl~N6OaI3 
5-C1 285--286 C24HgCIaN6OaI3 

5-NO~ 205--206 C2,HgNgO~.Ia 

15,41 

17.21 

15,90 
16.90 

61 
88 
44 
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Table  (eont '  d) 

4 t 0 1 s i 

9 

�9 

11 

H 

6-C1 

5-C1 

253--255 

219--220 

R ~  R ' = C I ;  R" ~ 0  

19.80 
CIoH4Ct2N402 i9.43 

CIoH3ClaN402 I7.10 
; 17.38 

C,6HaCIaN~Oo 17.79 
- 17,66 

24,40 
24.53 
33.08 
33.24 

19.7 

17.6 

17.6 

24.38 

33,5 

84.4 

90 

65 

12" 
13" 

14" 

15 

16 

17 

18 

19 

H 
5-C1 

5-C1 

H 
Y=CHa 

H 
Y=C3H7 

Y = i-Call7 
H 

Y=i-C4H9 
6-C1 

Y=CHa 

4 3 
�9 5f~"~-'--i I N 1 5  N 

R = R ' =  E l ;  R " ! ~  I ~ ' ~ - $ -  

7 1 

C,oH4,CIeN4OS I - -  -7 
CIoH3CI3N4OS ] - -  

R=c,:  R'= R" ~ V - ~ _ s  - 

218--220 1 C17H~CIaNaO2S: i - -  I 2172 �9 l 21.63 

175--176 

210--215 

290--294 

192--195 

3 

=4' x'6 "-y" "9" 

C14H,6N602 

C:2H32N602 

C2:Ha2N602 

C26H4oN602 

C,4H,sC1N602 

28.14 
28,04 
19,80 
19,90 
20,99 

18,65 

I0,68 
[ 10.51 

28.08 

20.40 

20.40 

t8.01 

22.2 

- -  63 
73,5 

10.60 

77 

66,5 

43 

48 
44 

57 

20 

21 

22 

23 

24 

H 
Y =CH3 

H 
Y=CHa 

H 
Y=C2H5 

H 
Y=C3H7 

6-C1 
Y=CHa 

4 a 

�9 i 

265--269 1 C,,HsCIN,O2 i - -  i] 1'2.60 i 12.80 i 

4 

R =CI:  R ' = N ( u  R" 2 0  

216--218 C12HloC1NsO~ 

139--140 C14H~4CINsO~ 

159--162 C16HlsC1N~O2 

219--221 C12HgCI2NsO2 

11.90 

10.41 

11.00 

21.68 
22.10 

12,60 

12.20 

11.10 

10.20 

21,70 

59 

77.5 

45.5 

67.2 

95 

*For compound no. I: found C 60.00; 60.24; H 2.45; 2.86~ calculated C 60.00; 

H 2.50%; no. 8: found S 15.07; 15.24~ o, calculated S 15.16~ no. 12: found S 9.59%, 
calculated S 10.70~; no. 13: found S 10.30; 10.45~, calculated 8 9.590]~; 

no. 14: found S 12.69; 12.9001% calculated S 13.201o. 
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water and repeated boiling with EtOH, and dried over P20a in a desic- 
cator. 

b) A solution of 18.4 g (0.I mole) cyanuric chloride in dioxane 
was poured, with vigorous stirring, into ice water. Then, with cooling, 

0.I mole benzoxazolinone or mercaptobenzoxazole and 0.I mole 

NaOH in 50 ml water were added with cooling, and the mixture left 

for 1 hr 30 rain at 00-2 ~ C. The precipitate of 2, 4-dichloro-6-(ben- 

zoxazol-2'-on-3'-yl)-sym-triazine and 2, 4-dichloro-6-(benzoxazolyl- 

2'-sulfido)-sym-triazine was washed with water, recrystallized from 
dioxane, and dried in a desiccator over P205. 

c) A solution of 2.83g (0.01 mole) 2, 4-dichloro-6-(benzoxazol-2'- 
on-3'-yl)-sym-triazine or 2, 4-dichloro-6-(6-chlorobenzoxazol-2'-on- 
3'-yl)-sym-triazine in 80 ml dioxane was poured into welt-stirred 
water at 18 ~ ~ C. To the resultant suspension was added 0.02 mole 
of the appropriate amine, 0.02 mole NaOH in 30 ml water, and the 
whole heated for 12 hr at 90 ~ ~ C. The precipitate of 2, 4-bisamino- 
6-(benzoxazol-2'-on-3'-yl)sym-triazine was washed with water, re- 
crystallized from dioxane, and dried over P2Os in a desiccator. 

d) Reaction was carried out as in c). but using 2.88 g (0.02 mole) 
2, 4-dichloro-6-(benzoxazol-2'-on-3'-yt)-sym-triazine or 2, 4-di- 
chloro-6-(6-chlorobenzoxazol-2'-on-a'-yl)-sym-triazine, with 0.01 
mole of the appropriate amine and 0.01 mole NaOH. The resultant 
2- chloro-4- amino-6 -(benzoxazol-2'-on- 3'-yl)-sym-triazine was 
recrystallized from dioxane, and dried over P205 in a desiccator. 

The compounds synthesized are listed in the table. 
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