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The herbic ide ,  4 - amino -3 -me thy l th io -6 -pheny l -1 ,  2, 4 - t r i a z i n - 5 -  
one (I, BAY 79758, Aglypt) is cu r ren t ly  under development  a t  F a r b e n f a -  
hr iken Bayer.  We r e p o r t  he re  p r e l i m i n a r y  r e s u l t s  of the photolysis  of 
this ma t e r i a l  in aqueous solution. 

Exper imen ta l  

Aqueous solutions (40 ppm) of I, in s toppered  Pyrex f lasks ,  were  
exposed to sunlight in ea r l y  November ,  e a r l y  December  and la te  D e c e m -  
be r ,  1970. The f i r s t  exposure  was  for  four  hours ,  and the o thers  for  
eight hours ,  all  between 10 a . m .  and 2 p . m .  After  i r rad ia t ion ,  a 10 ml  
aliquot was analyzed by u .v .  absorp t ion  spec t roscopy  and the r e m a i n d e r  
was  ex t rac ted  with ethyl ace ta te .  The ex t r ac t  was  sepa ra t ed  into acidic 
and non-acidic  f rac t ions  with 1M sodium hydroxide and, the two f rac t ions  
were  analyzed by gas - l iqu id  ch romatography  (4 ft. x 1/16 in. g l a s s  co-  
lumn containing 5% OV-210 on Ult rapak,  80-100 mesh,  a t  a t e m p e r a t u r e  
of 235 ~ C. ) and th in - l ayer  ch romatography  (20: 1, benzene -ace t i c  acid) 
on Eas tman  s i l ica  gel sheets  with f luorescen t  indicator .  Rf values  were  
de te rmined  on the bas i s  of a 10 cm.  solvent f ront .  

Inhibition of the Hill r eac t i on  was de te rmined  with i so la ted  spinach 
chloroplas ts ;  po t a s s ium fe r r i cyan ide  being employed  as  the e lec t ron  a c -  
ceptor  (1). The r a t e  of oxygen evolution was  m e a s u r e d  po la rograph ica l ly  
with an oxygen e lec t rode .  

Synthesis of II. A solution of 902 nag I in l - l i t e r  methyl  alcohol and 100 
ml  dis t i l led wa te r  was  i r r ad i a t ed  for  18 hours  with a 450-wa~ Hanovia 
l amp  through a Pyrex f i l te r .  Nitrogen gas  was bubbled through the so lu-  
tion throughout the course  of the i r rad ia t ion .  The methanol  was  evapo ra -  
ted under r educed  p r e s s u r e  and the resu l t ing  aqueous suspension was 
t r ea t ed  with 200 ml  ethyl aceta te  and two 50 ml  por t ions  of 1M sodium 
hydroxide.  The combined alkal ine l a y e r s  were  acidif ied with 2M hydro-  
chlor ic  acid and the resu l t ing  prec ip i ta te  was  f i l t e red ,  washed,  and dried.  
Recrys ta l l i za t ion  f r o m  ethyl ace ta te  afforded 160 nag II (19% yield),  m . p .  
233-36 ~ C. 
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I, II :R=phenyl; III, IV :R--t-butyl; V, VI :R=isopropyl; VII, VIII :R=cyclohexyl  
i ,  ] 1  

Resul ts  and Discuss ion  

Thin-layer chromatography of a concentrated ethyl acetate extract 
of the sunlight-irradiated solution revealed three spots with Rf values of 
0. 13, 0. 27 and 0.57. The latter two, which were very faint, were due to 
a trace of unidentified photoproduct and a small amount of starting mate- 
rial, respectively. The material at Rf 0. 13 was identified as 3-methyl- 
thio-6-phenyl-l,2,4-triazin-5-one (II) by mass spectroscopy. Confirma- 
tion of the structure of II was obtained by comparison of its infrared spec- 
trum to that of an authentic sample. The photochemistry of I is thus ana- 
logous to that of the 6-alkyl-substituted triazinones (III, V, VII) studied 
recently by Pape and Zabick (2). The base peak in each of the reported (2) 
mass spectra of the 6-alkyl-substituted photoproducts (IV, VI, VIII) occurs 
at m/e 69, due probably to the loss of methyl thiocyanate and the 6-substi- 
tuent. The mass spectrum of II exhibits two base peaks of equal intensity, 
one at m/e 69 and another at m/e 104, the latter most probably indicating 

[~D'C=NH+]. Pape and Zabick also reported analogous peaks of lower in- 
tensity at m/e 84, 70, and Ii0 for IV, VI and VIII, respectively. 

The r a t e  of d i sappearance  of I upon exposure  to sunlight in aqueous 
solution was ve ry  rapid .  Within four hours  in ea r l y  November ,  l e s s  than 
10~o I r e m a i n e d  unphotolyzed as  e s t i m a t e d  by gas - l iqu id  ch romatography .  
Approximate ly  one month l a t e r ,  two four -hour  exposu res  on success ive  
days r e su l t ed  in about 50% photodegradat ion,  while a s im i l a r  exposure  at  
the end of December  led to no significant  photodecomposi t ion.  The ca lcu-  
la t ions  of For sy the  and Chr i s t i son  (3) indicate that  the amount  of so la r  
ene rgy  avai lable  per  day in the s pec t r a l  reg ion  in which I a b s o r b s  light at  
this  lati tude in ea r l y  November  is approx ima te ly  16~o the daily so la r  ene rgy  
avai lable  in ea r ly  May. By la te  December ,  l e s s  than 3~0 of the May so la r  
energy  is  avai lable .  It is  thus r ea sonab l e  to expect  that I wil l  be conver ted  
to II v e r y  rap id ly  during the Spring appl icat ion season  when appl ied as  a 
wet-table powder and when not i nco rpora t ed  into the soil.  

We have a lso  conf i rmed  the r e p o r t e d  convers ion  of III (BAY 94337) 
to IV in sunlight (2). Although IV was  not f o r m e d  on exposure  to sunlight 
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in the ea r ly  November  expe r imen t s ,  i t  was  fo rmed  ve ry  slowly when ex -  
posed  to a 20-watt  "Vita l i te"  f luo rescen t  lamp.  Our p rev ious  exper ience  
has  been that  a m a t e r i a l  undergoing photodecomposi t ion when i r r ad ia t ed  
with this l amp will  a lso undergo photodecomposi t ion in sunlight. The dif -  
fe rence  in the r a t e  of photolysis  between I and III is due, in pa r t ,  to the i r  
dif ferent  light absorp t ion  c h a r a c t e r i s t i c s .  The f o r m e r  has an absorp t ion  
m a x i m u m  at  3230 A ~ (e~14,500) and the l a t t e r  at  2930 A ~ (e=8700). Both 
absorp t ion  m a x i m a  were  m e a s u r e d  in aqueous solution a t  pH 6. 8. 

Studies with spinach chloroplas ts  indicated that I, at  a concentra t ion 
of 7 x 10 -8 m o l e / l ,  inhibited the Hill r e ac t i on  50%, while under ident ical  
conditions the value for  II was  5 .6  x 10 -7 mo le /1 .  Similar ly ,  the r e p o r t e d  
(2) photolysis  of III to IV r e s u l t ed  in ordy a four - fo ld  i nc r ea se  in the 50% 
inhibition concentrat ion,  i . e .  f r o m  1.3 x 10 -7 to 5 .2  x 10 -7 mole /1 .  The 
p rev ious ly  r e p o r t e d  (4) value for  both I and III is 2.34 x 10 -7 m o l e / l ,  when 
m e a s u r e d  manomet r i ca l ly .  Although these  r e s u l t s  suggest  that  herbic idal  
e f fec t iveness  is not se r ious ly  diminished as a r e s u l t  of photolys is ,  f ield 
t r i a l s  of II indicated that  it was  of no value e i ther  as  a p o s t -  or  p r e - e m e r -  
gence herbicide (5). 
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