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Abstract-The r e a c t i o n  o f  n i t r i l e  imines ( U )  w i t h  a-amino 

e s t e r s  (U) proceeds w i t h  no de tec tab le  racemizat ion  and 

c o n s t i t u t e s  a convenient  s y n t h e t i c  r o u t e  t o  4,5-dihydro-1.2.4- 

t r iaz in-6-ones ( Y ) .  Permanganate o x i d a t i o n  of t h e  heterocyc les  

(E) af fords  t h e  corresponding 1.2.4- t r iazin-6-ones ( Y ) .  The 

r e a c t i o n  of (I) w i t h  $-amino e s t e r s  g ives  t h e  respec t i ve  

a c y c l i c  amidrazone adducts (U) .  

Add i t i on  r e a c t i o n s  o f  a v a r i e t y  o f  n u c l e o p h i l i c  species on to  n i t r i l e  imines 

( I I )  p rov ide  access t o  severa l  a c y c l i c  chemical  system^.^-^ Of p a r t i c u l a r  

i n t e r e s t  i s  t h e  r e a c t i o n  o f  ( I I )  w i t h  n u c l e o p h i l i c  subs t ra tes  i nco rpo ra t i ng  

s u i t a b l y  l oca ted  e l e c t r o p h i l i c  cen te rs  l ead ing ,  v i a  c y c l i z a t i o n  o f  t h e  

i n te rmed ia te  adducts, t o  var ious h e t e r o c y c l i c  products.4-9 The r e a c t i o n  o f  

(U) w i t h  a-amino e s t e r s  remains, however, unexplored i n  t h e  l i t e r a t u r e .  

Recent ly,  we found t h a t  n i t r i l e  ox ides reacted w i t h  a-amino es te rs  (III) t o  

a f f o r d  4 ,5-d i  hydro-1,2,4-oxadiazin-S-anes. lo As a conseuuence, t h e i r  aza- 

analogues, 4,5-dihydro-1,2,4-triazin-+ones, are  expected t o  be formed from 

t h e  r e a c t i o n  o f  ( U )  and (U). 

I n  t h e  present  work, we f i n d  t h a t  a-amino e s t e r s  (U) r e a c t  r e a d i l y  w i t h  

n i t r i l e  imines (I), generated i n  s i t u  from t h e  a c t i o n  of NEt3 on to  t h e  

hydrazonoyl c h l o r i d e s  (I), y i e l d i n g  t h e  corresponding 4.5-dihydro-1,2,4- 

t r iaz in-6-ones (V; 1-23) (Scheme 1 ) .  

The hydrazonoyl c h l o r i d e s  (a; Y:CO2Me) have been previously d e ~ c r i b e d . ~  
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The r e l a t e d  hydrazonoyl c h l o r i d e s  (Ia-k; Y=Ac) (Tab le  1 and Scheme 1 )  were 

prepared v i a  t h e  d i r e c t  coup l i ng  o f  arenediazonium c h l o r i d e s  w i t h  J-chloro- 

pentane-2,4-dione (Japp-Klingemann r e a c t i o n ) . "  The hydrazonoyl c h l o r i d e  

(W; Y=COPh, X=Hl was p repared  by t h e  r e a c t i o n  o f  benzened iazon ium 

c h l o r i d e  w i t h  phenacyl c h l o r i d e  as previous1 y repor ted.  l 2  

Scheme 1 ir r 

Primary and secondary m i n e s  add r e a d i l y  onto  n i t r i l e  imines (=I t o  y i e l d  

t h e  respec t i ve  amidrazone ad duct^.^-^ Likewise,  and by analogy t o  t h e i r  

reac t i ons  w i t h  n i t r i l e  oxides,1° a-amino e s t e r s  (U) are  expected t o  add 

on to  n i t r i l e  imines and g i v e  i n i t i a l l y  t h e  corresponding (Zl-amidrazone 

e s t e r s  (U), shown below, as t h e  k i n e t i c a l l y  c o n t r o l l e d  p r o d u c t s .  The 

l a t t e r  t r a n s i e n t  a c y c l i c  adducts  undergo  c y c l i z a t i o n ,  t o  y i e l d  t h e  

r e s p c t i v e  heterocyc les  (V). 
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Table 1. Physical and Analytical Data for the Hydrazonoyl Chlorides (Lla. 

Calcd ( % I  Found ( % )  

Compd m~ (OC) C H N C H N 

& 170-171b 33.52 2.50 8.69 33.38 2.44 8.62 

Ih - 229-230C 54.19 3.64 18.96 53.92 3.55 18.80 

Ii - 194-195C 55.36 4.65 ll.i4 55.18 4.62 11.60 

Ik 203-204C 51.88 4.35 11.00 51.62 4.28 10.86 

aThe following hydrazonoyl chlorides, employed in this work, were prev- 

iously characterized; their meltlng points (OC) as provided below, are in 

accordance with the literature values (not given here): Ia,9.13v14 mp 141- 

142; mp 150-151; Ic,9,15 mp 119-120; I_d,16 mp 148-149; &,9*14 mp 178- 

179; l f r 3 v 5  mp 166-167; Ii,' mD 234-235; iaB,12 mp 135-136. Alternative 

syntheses of the following pyruvoyl chloride phenylhydrazones have been 

described: 1a;17-19 . 1b;18 &.I9 b~ecr~stallized from chloroform/pet. ether 

(bp 40-60°C); this compound was cited i n  the l i t e r a t ~ r e . ~ ~  

CRecrystallized from THF/pet. ether. 

The assignment of the d i h y d r o - 1 , 2 , 4 - t r i a z i n - 6 - o n e  structure (IY) to these 

heterocyclic products (1-23) is based on elemental analysis (Table 2) and 

spectral data (Table 3). 

It is worth noting that glycine and a-alanine esters have reacted, in a 

Previous work,1° with nitrile oxides to give the correspondig acyclic 

amidoxime adducts. This behaviour is in contrast with that observed here 
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Table 2. Physical and Analytical Data for Compounds (IV; 1-23) 

mp yield' [alio Hol. Formula [HI* Calcd/Found ( X )  
(OC) ( X )  C H N 

204-205 70 C11HloN302Cl 251/ 52.50 4.00 16.70 
253 52.71 4.08 16.76 

188-189 66 C11H10N3021 343 38.51 2.94 12.25 
38.77 3.19 12.25 

182-183 72 C13H13N303 259 60.23 5.05 16.21 
60.23 5.14 16.11 

108-109 32 +22.Z0 C13H15N303 261 59.76 5.79 16.08 
59.81 5.82 16.05 



C o n t .  T a b l e  2 

6 e  - A C  

7d  - AC 

7e - A c  

A C  

8 e  - A C  

sd AC 

se AC 

( D ) - r n  A c  

(+)-rn A c  
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COPh 145-146 8 0  -222.4O C23H19N302 369  74.78 5 .18  11.37 
74.67 5 . 2 9  11.36 

C02Me 81-82 70 -172.1' C18H16N303F 341  63.34 4 . 7 2  12.31 
63.11 5 . 0 0  12.04 

AC 132-133 75 -250.6O C18H16N30ZC1 341/  63.25 4 . 7 2  12.29 
343  63.46 4 . 7 9  12.44 

Ac 173-174 45 -252.6O ClgHlgN303 337 67.64 5 .68  12.45 
67.68 5.87 12.45 

A C  177-178 55 -250.0° C18H16N303Cl 357/  6 0 . 4 3  4 .51 11.74 
359 60.18 4 .70 11.72 

A C  179-180 65 -243.4' ClaH16N303Br 4 0 1 1  53.75 4 .01 10.45 
403  53.66 3 . 9 0  10.37 

A c  157-158 72 -102.3O C20H17N402F 364  65 .93  4 . 7 0  15.38 
66 .08  4 .88 15.38 

A c  172-173 65 -123.7O C20H17N402Cl 380/  63 .08  4 .50 14.71 
382 6 3 . 3 3  4 .59 14.73 

Ac 205-206 30 -41.7O C15H14N502Cl 331/  5 4 . 3 1  4 .25 21.11 
333  54.53 4 .16 20.84 

A C  136-137 8 2  C 1 3 H j ~ N 3 0 2  245 6 3 . 6 6  6 .16 17.13 
63.71 6 . 3 9  17.36 
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Cont .  Table  2 
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=8ased on r e c r y s t a l l 7 z e d ,  a n a l y t i c a l l y  p u r e  p r o d u c t  

T a b l e  3.  The Chemical  S h ~ f t s ,  S (ppmj ,  f o r  t h e  D i f f e r e n t  P ro tonsa  o f  Model 

Compounds ( Z Y ) .  

- 

I V  COMe R - R ' R '  
13H.s)  

?e 2 . 4 7  H  4 . 1 6 ( 2 H . d 1 ;  J=2  Hz H  H 5 . 8 6 ( 1 H , b r  S )  
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Cont .  T a b l e  3  

CHMe 2 . 0 3 ( l H , m )  H  4 . 1 2 ( 1 H , d d )  
I 1 . 0 2 ( 3 H , d ) ;  J-7 HZ J z 2 . 6  Hz 
CH2Me 1.35(2H,m)  

0 . 9 6 ( 3 H , t ) ;  J - 7  Hz 

I 
SMe 2 . 1 1 ( 3 H . s )  

aThe a r o m a t i c  p r o t o n s  of t h e  a r y l  r i n g  a t  N - l  appear  as two d o u b l e t s  (AB- 

system. J=8 H Z )  i n  t h e  range  6 7 .25 -7 .64  ppm ( 4 H ) .  
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f o r  t h e i r  r e a c t i o n  w i t h  n i t r i l e  im ines  g i v i n g  t h e  c y c l i z e d  p roduc ts  ( U ; 1  

and 2). 

The r e a c t i o n  c o n d i t i o n s ,  employed i n  t h e  p r o d u c t i o n  of  compounds (Vl ,  are 

q u i t e  m i l d  such t h a t  t h e  c e n t e r  o f  c h i r a l i t y  i s  presumed t o  be una f fec ted ,  

and hence t h e  c h i r a l  he te rocyc les  ( I V )  a r e  expected t o  be o p t i c a l l y  pure.  

T h i s  was conf i rmed by o p t i c a l  p u r i t y  d e t e r m i n a t i o n  f o r  compound ( a ) ,  as a 

model o f  t h i s  s e r i e s ,  by IH-nmr s p e c t r a l  measurements us ing  t r i s  3 - [hepta f -  

luoropropylhydroxymethylene-(d)-camphoratoleuro~ium (1111, Eu(h fc )g ,  as the 

c h i  r a l  l an than ide  s h i f t  reagent  (LSR method). 22 The c r i t e r i o n  f o r  o p t i c a l  

p u r i t y  was t h e  s i g n a l  f o r  CJ-acety l  m e t h y l  p r o t o n s  a t  2 .53  ppm. T h i s  

s i n g l e t  of (+)-10a was reso l ved  i n t o  two d i a s t e r e o t o p i c  s i n g l e t s  a t  2.66 

and 2 .70  ppm, o f  equa l  i n t e g r a t e d  peak  a r e a s ,  a f t e r  t h e  a d d i t i o n  o f  

E ~ ( h f c ) ~  (molar  r a t i o  o f  [LSR] / [ s u b s t r a t e  1 4  0.0751. No such s p l i t t i n g  

was observed f o r  t h e  case o f  D-(+)-10a i n  t h e  presence o f  Eu(h fc )3  up t o  

0 .25 molar  r a t i o  ( 6 12.95 ppm). A p a r a l l e l  t r e n d  was a l s o  observed f o r  the 

Cg-methine p r o t o n ' s  s i g n a l  ( 6 ~ 5 . 2 6  ppm ( l H ,  d ) ,  J c H - N H = ~ . ~  Hz) .  These 

r e s u l t s  i n d i c a t e  t h a t  D - m ,  and by i n f e r e n c e  a l l  t h e  c h ~ r a i  compounds 

(=;2-14 and 201,  i s  o p t i c a i l y  pure.  Hence t h e  r e a c t i o n  between 1 and U, 

l ead ing  t o  u, proceeds w i t h  no d e t e c t a b l e  racemlza t ion .  

Permanganate o x i d a t i o n  of  (= I ,  per formed on model compounds ( a  and & )  

gave t h e  r e s p e c t i v e  1 ,2 ,4- t r iaz in -6-ones ( V ;  4a and LM) (Scheme 2, Table 4 ) .  

Scheme 2 
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Table 4. Physical and Analytical Data for Compounds (y;&) and (VI;=) 

Compd Y X mp(OC1 Yield Mol.Formula [MI? Calcd/Found ( % )  
(%I C H N 

24a Ac H 112-113 62 C17Ht3N302 291 70.09 4.50 14.42 
69.87 4.70 14.38 

&l& COzMe NO2 ,214-215 70 C17H12N405 352 57.96 3.43 15.90 
58.07 3.59 16.06 

5d Ac F 89-90 75 C13H16N303F 281 55.51 5.73 14.94 
55.35 5.78 14.87 

&53 Ac C1 91-92 60 C13HlgN303Cl 297/ 52.44 5.42 14.11 
299 52.47 5.76 14.07 

The reaction of 0-alanine methyl ester with hydrazonoyl chlorides (1) 

yielded, however, the corresponding acyclic amidrarone adducts ( U ; m  and 

el [Scheme 3). - 

Scheme 3 

- 
CI C02M N- 

1 + ~$1 CHCI,/MeOH - 
NEt3 

Structural Assignment of ( V )  and ( Y L )  is supported by elemental analysis 

(Table 41, and spectral data. 

Literature routes, applicable to the synthesis of 5-substituted 4,5- 

dihydro-1,2,4-triazin-6-ones, have so far been confined to the reaction of 

hydrazine with ethyl a-(N-thioacyl)amino~arboxylate,~~ or with methyl a -  

(dimethylaminomethy1eneamino)carboxyl a t e .  The versati le and efficient 

one-pot synthesis, described in the present work, utilizes readily 

available inexpensive reactants [ a-chlorohyrazones and ti-amino esters1 and 

gives good yields of the respective dihydro-1 ,2,4-triazin-6-ones in 
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a n a l y t i c a l l y  pure c r y s t a l l i n e  forms. The r e a c t i o n  i s  conven ient ly  conducted 

a t  o r  below room temperature, and prov ides d i r e c t  access t o  a  v a r i e t y  of 

s u b s t i t u e n t s  a t  N-1, C-3, and C-5 h e t e r o r i n g  p o s i t i o n s .  Ev iden t l y ,  t h i s  new 

v i a b l e  r o u t e  avoids racemizat ion ,  and i s  of wide scope and g e n e r a l i t y  so 

t h a t  it competes f a v o u r a b l y  w i t h  t h e  methods r e p o r t e d Z z z z 3  f o r  t h e  

p repara t i on  o f  r e l a t e d  d i h y d r o - 1 , 2 , 4 - t r i a z i n - 6 - o n e s  i n  which on l y  a l i m i t e d  

number of c h i r a l  analogues were descr ibed.  

I t  i s  wor th  ment ioning t h a t  t h e  1 , 2 , 4 - t r i a z i n e  e n t i t y ,  fused t o  p y r i m i d i n -  

2,4-dione, i s  found i n  t h e  N-msthylated ~ y r i m i d o [ 4 , 5 , 8 1 - 1 , 2 , 4 - t r i a z i n e - 5 , 7 -  

diones, a  c l a s s  o f  n a t u r a l l y  occu r r i ng  a n t i  b i o t i c s Z 4  ( e .  g. reumycinZ5 and 

t o x o f l a v i n z 6 ) .  A number o f  s y n t h e t i c  1 . 2 , 4 - t r i a z i n - 3 - o n e s  (e.9. 

m e t r i b u z i n )  and -5-ones were a l s o  repo r ted  t o  possess pronounced h e r b i c i d a l  

a c t i ~ i t y , ~ ~ , ~ ~  w h i l e  c e r t a i n  o the rs  showed blood p l a t e l e t  aggregat ion- 

i n h i b i t i o n  a c t i v i t y . 2 9  I n t e r e s t  i n  t h e  b i o a s s a y  o f  t h e  i s o m e r i c  1 , 2 , 4 -  

t r i az in -6 -ones  might  be s t imu la ted  by t h e i r  f a c i l e  synthes is  d i sc losed  

here.  

EXPERIMENTAL 

M e l t i n g  P o i n t s  were determined on a  Gallenkamp e lec t ro thermal  Mel-Temp. 

appara tus  and a r e  unco r rec ted .  I r  s p e c t r a  ( K B r  p e l l e t s )  were r u n  on a 

Perk in-E lmer  577 spec t ropho tomete r .  ' n - ~ m r  s p e c t r a  were r e c o r d e d  on a 

Eruker WM-80 spectrometer f o r  s o l u t i o n s  i n  CDC13 w i t h  TMS as an i n t e r n a l  

standard.  E l e c t r o n  impact mass spec t ra  Were obta ined us ing a  F inn igan MAT 

731 spectrometer a t  70 eV. O p t i c a l  r o t a t i o n s  were taken on a  Perk in  Elmer 

141 po la r ime te r  f o r  s o l u t i o n s  i n  CHC13. Elemental analyses were c a r r i e d  o u t  

b y  M .  k .  '4. L a b o r a t o r i e s ,  A r i z o n a ,  U .  S .  A , ,  and b y  B u t t e r w o r t h  

Laborator ies  L t d . ,  Middlesex. England. 

Methyl N-benzy lg lyc inate  and the  methyl  e s t e r  hydroch lor ides o f  L-ser ine,  

L-methionine, and L - h i s t i d i n e  were purchased from A l d r i c h .  The r e s t  o f  a -  

amino e s t e r  hydroch lor ides used i n  t h i s  s tudy were prepared from the  respe- 

c t i v e  a-amino ac ids  by t r e a t i n g  a  suspension o f  the l a t t e r ,  i n  methanol, 

w i t h  t h i o n y l  c h l o r i d e  f o l l o w i n g  l i t e r a t u r e  Unless o therwise 
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s t a t e d ,  t h e  c h i r a l  a-amino a c i d s  and e s t e r s  are  of  t h e  L - c o n f i g u r a t i o n  

( B i o c h e m i c a l  g rade,  A l d r i c h )  and we re  used  a s  r e c e i v e d .  E u ( h f c I 3  was 

purchased f r om A l d r i c h .  

P repa ra t i on  of 1-Arylhydrazono-1-chloroacetone Ia-k (Tab le  1  ) .  

( i )  The p a r t i c u l a r  a r y l a m ~ n e  (0 .1  m o l l  was d i s s o l v e d  i n  c o l d  aqueous hydro-  

c h l o r i c  a c i d  (80  m l ,  5N). To t h i s  s o l u t i o n  was added, dropwlse,  a  s o l u t i o n  

o f  sodium n i t r i t e  ( 7 . 6  g, 0 .11  m o l )  i n  w a t e r  ( 2 5  m l l  w i t h  efficient 

s t i r r i n g  a t  0-50C. S t i r r i n g  was cont inued f a r  20-30 mln and t h e  r e s u l t i n g  

f r e s h  c o l d  a rened iazon~um c h l o r i d e  s o l u t i o n  was used immediate ly as such 

f o r  t h e  f o l l o w i n g  c o u p l i n g  s t e p .  

( i i )  A c o l d  (-5OC), f r e s h l y  prepared s o l u t i o n  o f  t he  p a r t i c u l a r  arenediazo- 

nium c h l o r i d e  ( 0 . 1  m o l l  was poured o n t o  a  coo led  s o l u t i o n  (-a°C, i c e - s a l t  

ba th )  of  a -ch lo roacety lace tone (13 .5  g, 0.1 m o l l  I n  p y r i d i n e / w a t e r  (140 m l ,  

1 : l  V / V )  w i t h  v i go rous  s t i r r i n g .  S t i r r i n g  o f  t h e  r e s u l t i n g  ye l l ow  m i x t u r e  

was cont inued u n t i l  a  s o l i d  p r e c i p i t a t e  was formed (5-10 m i n i .  The r e a c t i o n  

m i x t u r e  was then d i l u t e d  w > t h  c o l d  water  (300 m l ) ,  t h e  s o l i d  p roduc t  was 

c o l l e c t e d ,  washed seve ra l  t?mes w i t h  c o l d  water ,  d r i e d ,  and r e c r y s t a l l i z e d  

from t h e  app rop r i a te  s o l v e n t .  Y i e l d s  were i n  t h e  range of  80-'35%. 

P r e D a r a t i o j  of Methyl- 2-Arylhydrazono-2-chloroacetates ( IbM and A. 

These compounds were s i m i l a r l y  prepared f rom t h e  r e s p e c t i v e  arenediazonium 

c h l o r i d e  and methyl  a - ch lo roace toace ta te ,  as descr ibed above f o r  Ia-k. 

P r e p a r a t i o n  of 2-Phenvlhydrazono-2-chloroaceto~henone 0. 

A  f r e s h ,  i c e - c o l d  s o l u t i o n  of  benzened iazon ium c h l o r i d e  ( 0 . 1  m o l )  was 

poured on to  a  c o l d  s o l u t ~ o n  (-a°C) of  phenacyl c h l o r i d e  (15 .5  g, 0.1 mol )  

i n  p y r i d i n e / e t h a n o l  (100 m i ,  1 : l  v / v )  w i t h  v i go rous  s t i r r i n g .  S t i r r i n g  was 

con t i nued  a t  0-5OC f o r  3  h. The r e a c t i o n  m i x t u r e  was t hen  d i l u t e d  w i t h  

w a t e r  (2.00 m l ) ,  t h e  p r e c i p i t a t e d  p r o d u c t  was c o l l e c t e d ,  washed s e v e r a l  

t imes  w i t h  water ,  and r e c r y s t a l l i z e d  f rom ch lo ro fo rm /oe t .  e t h e r  (bp  40- 

60°C). 

P repa ra t i on  o f  a-Amino Ac id  Methyl  Ester Hydroch lo r i des  U T L ,  

The f o l l o w i n g  l i t e r a t u r e 3 0  procedure was adopted: Th iony l  c h l o r i d e  (20  m l ,  

0.27 mol 1 was dropwise added t o  t h e  p a r t i c u l a r  a-amino a c i d  ( 0 . 1  mol I i n  
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abso lu te  methanol (100 m l )  a t  -5OC. The m i x t u r e  was then s t i r r e d  a t  room 

tempera ture  u n t i l  a  c l e a r  s o l u t i o n  was ob ta ined  (8-12 h ) .  I n  t h e  case of  

(+)-indoline-2-carboxylic a c i d ,  (+I-isoquinoline-3-carboxylic a c i d  , and L- 

t ryp tophane,  t h e  r e a c t i o n  m i x t u r e  was r e f l u x e d  (12-24 h )  t o  o b t a i n  a  c l e a r  

s o l u t i o n .  The s o l v e n t  was t h e n  removed u n d e r  r e d u c e d  p r e s s u r e ,  t he  

r e s u l t i n g  s o l i d  p r o d u c t  was c o l l e c t e d ,  d r i e d ,  and r e c r y s t a l l i z e d  f r om 

methanol/ e t h e r .  Y i e l d s  were i n  t h e  range 75-308. 

B -A lan ine  methyl  e s t e r  h y d r o c h l o r i d e  was s i m i l a r l y  p repared as  above. 

P repa ra t i on  of 4.5-Dihydro-1 ,2 ,4 - t r iaz in -+ones (IV; 1-23) (Tab le  2 ) .  To a  

s o l u t i o n  o f  t h e  a p p r o p r i a t e  hydrazonoyl  c h l o r i d e  (0.02 m o l l  i n  ch lo ro form 

(40  m l ) ,  o r  t e t r a h y d r o f u r a n  (60  m l l  was added a  s o l u t i o n  o f  t h e  p a r t i c u l a r  

o-amino e s t e r  hyd roch lo r i de  (0.02 m o l l  i n  methanol (40  m l ) .  T r ie thy lamine 

(14ml. 0.1 mol )  i n  methanol ( 10  m l )  was then dropwise added t o  t h e  s t i r r e d  

m i x t u r e  a t  O°C. S t i r r i n g  was c o n t i n u e d  a t  O°C f o r  2 -4  h ,  and t h e n  a t  

ambient temperature f o r  10-12 h. The s o l v e n t  was then removed i n  vacuo, and 

t h e  r e s i d u e  was washed w i t h  w a t e r  ( 1 5  m l ) .  The r e s u l t i n g  c r u d e  s o l i d  

p r o d u c t  was t h e n  c o l l e c t e d  and r e c r y s t a l  1  i zed f r o m  aqueous e t h a n o l .  

Compounds (m) and (M) were f u r t h e r  p u r i f i e d  on p r e p a r a t i v e  s i l i c a  gel 

t l c  p l a t e s ,  e l u t i n g  w i t h  CHC13/EtOH (95 :5  v / v ) .  

Prepa ra t i on  of 3-Acetvl-1.5-diphenvl-1.2.4-triazin-+one (V; & @ ) ( T a b l e  4 ) .  

A procedure,  s i m i l a r  t o  t h a t  desc r i bed  f o r  t h e  o x i d a t i o n  o f  c l o s e l y  r e l a t e d  

4.5-di hydr0-1.2.4-triazin-6-one~~ was adopted here .  Thus, t o  a s t i r r e d  

s o l u t i o n  of 3-acetyl-l,5-diphenyl-4,5-dihydro-l,2,4-triazin-6-one (-)(1.0 

g, 3.4 mmol) i n  anhydrous acetone (50  m l )  c o n t a i n i n g  g l a c i a l  a c e t i c  ac id 

( 0 . 6  ml,! 12.0 mmol) was added, a t  O°C, potassium permanganate (0 .7  9, 4.4 

mmol) a l l  a t  once.  The r e s u l t i n g  m i x t u r e  was s t i r r e d  f o r  1  h  a t  O°C, 

f i l t e r e d ,  and t h e  s o l v e n t  was then removed i n  vacuo. The r e s i d u a l  ye l low 

s o l i d  was r e c r y s t a l l i z e d  f r om ch lo ro fo rm /pe t .  e t h e r .  The cor respond ing  N1-P- 

n i t r o p h e n y l  analogue ( 1 ;  m) was s i m i l a r l y  prepared by KMn04 o x i d a t i o n  of  

t h e  r e s p e c t i v e  pa ren t  4 ,5 -d ihyd ro  compound ( U ;  UjL4). 

Prepa ra t i on  of Compounds (u; 25d and e ) ( T a b l e  4 ) .  These compounds were 
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ob ta ined  f r om t h e  r e a c t i o n  o f  t h e  a p p r o p r i a t e  hyrazonoyl  c h l o r i d e  (0 .02  

mol )  and 6-a lan ine  methyl  e s t e r  h y d r o c h l o r i d e  (0 .02  m o l l .  The procedure and 

exper imenta l  c o n d i t i o n s  employed here  a r e  s i m i l a r  t o  those descr ibed above 

f o r  compounds [U;1-23). The d e s i r e d  p r o d u c t s  we re  p u r i f i e d  by  r e c r y -  

s t a l l i z a t i o n  f r om aqueous e thano l .  
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