
C O N V E R S I O N  O F  N - ( 1 - K E T O - 1 - A R Y L - 2 - A L K Y L ) N I T R O N E S  

T O  4 - H Y D R O X Y - 2 , 3 , 4 , 5 - T E  T R A H Y D R O -  1 , 2 , 4 - T R I A  Z I N E  S 

T .  K.  S e v a s t ' y a n o v a  a n d  L .  B.  V o l o d a r s k i i  UDC547.874 

The reac t ion  of N - ( 1 - k e t o - l - a r y l - 2 - a l k y l ) n i t r o n e s  with hydrazine  gives 4 -hydroxy-2 ,3 ,4 ,5 -  
t e t r a h y d r o - l , 2 , 4 - t r i a z i n e s ,  the oxidation of which with lead dioxide gives 1 ,2 ,4- t r iaz ine  4-  
oxides. 

N-Subst i tuted n i t rones  decompose on reac t ion  with hydrazine to give N-subs t i tu ted  hyroxylamines  [1, 
2]. In o rde r  to obtain ~ -hyd roxy l am i no  ketones or  the i r  hydrazones ,  N- (1 -ke to - l -pheny l -2 -e thy l ) - c~ -  
phenylni trone (i) and N - ( 1 - k e t o - l - p h e n y l - 2 - p r o p y l ) - ~ - p h e n y l n i t r o n e  (II) were  t r e a t e d  with exce s s  hydrazine 
hydra te  at 20~ Compounds III and IV, to which the 4 - h y d r o x y - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e  der ivat ive  
s t ruc tu re  (Table 1) can be ass igned on the bas i s  of the UV and IR spec t r a  [absence of the absorpt ion bands 
of a ni trone group [3] and p re sence  of absorpt ion at 3420 cm -1 (NH) and 3595 cm -1 (OH) [4, 5]], were  i so-  
la ted f rom the r eac t ion  mixture.  The PMR spec t rum of III {in dimethyl  sulfoxide) contains a singlet  at 6.10 
ppm,* the posi t ion and intensi ty of which co r r e spond  to the hydrogen a toms of the CH 2 group in the 5 posi t ion 
of the t r i az ine  ring, a singlet  of a hydrogen a tom in the 3 posit ion at 5.32 ppm, a singlet  of an OH group in 
the 4 posit ion at 1.86 ppm, and a complex baud of 10 hydrogen a toms of two benzene r ings in the 3 and 6 
posi t ions  cen te red  at 2.58 ppm. The PMR spec t rum of IV (in CD3OD ) is close to the spec t rum of III (Table 
2) but contains a doublet at 8.73 ppm and a quar te t  at 5.86 ppm of a CH3CH group instead of the band of a 
CH 2 group. On the ba s i s  of these  data, the 4 - hyd roxy -3 , 6 -d ipheny l -2 , 3 , 4 , 5 - t e t r ahyd ro - l , 2 , 4 - t r i a z ine  (IID 
and 4 - h y d r o x y - 5 - m e t h y l - 3 , 6 - d i p h e n y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e  (IV) s t ruc tu re s  were  ass igned to 
III and IV. 

A c rys ta l l ine  product ,  which is apparent ly  hydrazone VI (R =R'  = CH3), is init ially f o rmed  in the r e a c -  
t ion of N - ( 1 - k e t o - l - p h e n y l - 2 - p r o p y l ) - ~ - m e t h y l n i t r o n e  (V) with hydrazine  hydrate in alcohol a t - 1 0  ~ This 
compound is unstable and was not identified. On standing or  heating in alcohol, VI is converted to 4 -hydroxy-  
3 ,5 -d ime thy l -6 -pheny l -2 ,3 ,4 ,5 - t e t  r ahyd ro -  1 ,2 ,4- t r iaz ine  (VII). 

/ If I' 

- IJ I I - +  CGHs--C--C--N~CtI~t~' 

I, If, V VI Ill, IV, V/| VJII-X 

I, III, VIII R=H, R'~C6ffs; IK, IV, Ix R=CH3, R'=CGHS; V, VII ,  x R=R'=CFI 3 

To conf i rm the s t ruc tu r e s ,  III,  IV, and VII were  oxidized with lead dioxide in benzene or ch lo ro fo rm 
at  20 ~ Yellow c rys t a l l i ne  subs tances ,  to which the 3 ,6 -d ipheny l - l , 2 ,4 - t r i az ine  4-oxide (VIII) [6], 5 - m e t h y l -  
3 ,6 -d ipheny l - l , 2 ,4 - t r i az ine  4-oxide (IX) and 3 ,5 -d ime thy l -6 -pheny~- l , 2 ,4 - t r i az ine  4-oxide (X) s t r u c t u r e s  
were  ass igned  on the ba s i s  of spec t r a l  c h a r a c t e r i s t i c s  (Table 1), were  i so la ted  in good yields f rom the 

*The chemica l  shifts a re  given on the T scale .  
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TABLE i. 

VII) and 1 , 2 , 4 - T r i a z i n e  4 - O x i d e s  

0 t3. 

llI 
IV 

VII 
IX 
X 

rap, ~ 

172--174~ 
181--183 

(dec.) 
154--155~ 
131--133. 
122--124 d 

4 - H y d r o x y - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e s  (III, W,  

I Empirical Found, o7o 
formula 

C 

IX, X )  

Calc., % 

/ 

H N C H I N 
/ 

6,016,5 6,0,/t6,6 
6,3 15,7 6,4 ~ 15,7 

7,5 20.8 64,5 7,5|20.5 
5.1 15,9 73.0 4,9~ 16.0 
5,6 20.6 65,7 5,5|20,6 

c,..,..3o ] 
C16HlTN30 

CnHlsN30 | 64,2 
CI6HIaN30 | 73,5 
CnHuNzO / 65,7 

UV IRspec- } 
spectrum trum, 

I I c m - 1  ~e 

286n[ 4.07 3420 3595 81 
4,06 / 3420 3595 283a 58 

286 ]4,0413420]3595 } 49 
27t 4,~21 - i - t 70 
278 3,9 } - 1 - ) 7 o  

a F r o m  methanol ,  b F r o m  alcohol .  C F r o m  d ich lo roe thane ,  d F r o m  
cyc lohexane ,  eAcco rd ing  to [9], ~ max  297 nm (log e 4.07) fo r  3-  
o x o - 2 -  m e t h y l - 6 - p h e n y l - 2 , 3 , 4 , 5  - t e t  r a h y d r o -  1 ,2 ,4- t  r i az ine .  

TABLE 2. PMR Spec t r a  

Corn-  I pound Solvent 

Dimethyl 
I I I sulfoxide 
IV I CD3OD 

VII [ CD3OD 

a C o m p l e x  band: 

H B 

H R 

Position of the groups and H atoms, chemical shifts r, ppm (I. Hz) 
3,H [ 5-H I 5-R [ 3-R, l 6-C,~Hs 

5.32 ] CH2 6,10 i (CsHs)2 2,58 a 
549 I 5,86 a 5'8~'a0)C ICH:1~8'7~I~'01 b (C6Hs)22'57a 

, . , CH~ 8,71 (6,0) t C6Hs 2,56 a 

bDouble t  (1:1). CQuarte t  (1:3:3:1) . .  

r e a c t i o n  m e d i a .  The  r e d u c t i o n  of X with  sod ium b i su l f a t e  in aqueous  a lcoho l  so lu t ion  [7] gave  3 , 5 - d i m e t h y l -  
6 - p h e n y l - l , 2 , 4 - t r i a z i n e  (XI) in 20% yield;  th is  p roduc t  w a s  iden t i ca l  to a s a m p l e  syn thes i zed  v i a  the  m e t h -  
od in [8]. The  known [4] 3 , 6 - d i p h e n y l - l , 2 , 4 - t r i a z i n e  (XII) was  i so l a t ed  a long with 1 , 2 , 4 - t r i a z i n e  4 -ox ide  
(VIII) f r o m  the r e a c t i o n  m i x t u r e  in the oxidat ion of I I I  b y  c h r o m a t o g r a p h y  on a l u m i n u m  oxide .  Th i s  m a k e s  
i t  p o s s i b l e  to a s s u m e  tha t  the in i t i a l  p roduc t  in the oxida t ion  i s  4 - h y d r o x y - 4 , 5 - d i h y d r o - l , 2 , 4 - t r i a z i n e  (XIII), 
which m a y  subsequen t ly  b e  ox id ized  to  VIII  o r  d e h y d r a t e d  to XII ,  

I I I  I. l -.~o~ N 
C6Hs N\OH C6H 5 

L H t t  j H 

XIII XII 

The  oxidat ion of 4 - h y d r o x y - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e s  is  a new me thod  f o r  the p r e p a r a t i o n  of 
compounds  of the  l i t t l e - i nves t i ga t ed  c l a s s  of 1 , 2 , 4 - t r i a z i n e  4 - o x i d e s  [6]. 

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

The IR s p e c t r a  of K B r  pe l l e t s  (0.25%, 1 - m m - t h i c k  pe l le t s )  and CC14 solut ions  w e r e  r e c o r d e d  with a 
UR-10 s p e c t r o p h o t o m e t e r .  The  UV s p e c t r a  of a lcohol  solut ions  w e r e  r e c o r d e d  with  a Unlearn  SP-700 C 
s p e c t r o p h o t o m e t e r .  The  P M R  s p e c t r a  w e r e  r e c o r d e d  with a V a r i a n  A-56-60  A s p e c t r o m e t e r  with h e x a -  
me thy ld i s l l oxane  (9.96 ppm) as  the  in te rna l  s t andard .  

The  me l t ing  poin ts ,  e l e m e n t a r y  c o m p o s i t i o n  data,  and s p e c t r a l  c h a r a c t e r i s t i c s  of the 2 ,3 ,4 ,5 - t e t r a h y -  
d r o - l , 2 , 4 - t r i a z i n e s  and 1,2 ,4 - t r i a z i n e  4 - o x i d e s  a r e  p r e s e n t e d  in T a b l e s  1 and 2. 

4 - H y d r o x y - 3 , 6 - d i p h e n y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e  (Ill). A 0 .42 -g  (8.4 mmole )  s a m p l e  of 
h y d r a z i n e  hydra te  was  added to a so lu t ion  of 1 g (4.2 mmole )  of n i t rone  I in 10 ml  of a lcohol ,  and the m i x -  
t u r e  w a s  a l lowed to s tand at  20 ~ f o r  10 h. The p r e c i p i t a t e d  III  (0.85 g) was  then r e m o v e d  by  f i l t ra t ion .  

4 - H y d r o x y - 5 - m e t h y l - 3 , 6 - d i p h e n y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e  (IV). A solut ion  of 5 g(0 .02 mole)  
of II in 70 ml  of a lcohol  and 2 g (0.04 mole)  of  hyd raz ine  hydra te  was  a l lowed to s tand  at 20 ~ fo r  15 h. The  
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solution was evapora ted  to two-thirds  of its or iginal  volume and cooled. The prec ip i ta ted  IV was r emo v ed  
by  f i l t ra t ion and washed  with alcohol to give 3.1 g of product .  

4 - H y d r o x y - 3 , 5 - d i m e t h y l - 6 - p h e n y l - 2 , 3 , 4 , 5 - t e t r a h y d r o - l , 2 , 4 - t r i a z i n e  (VII). A 1-g (0.02 mole) sample  
of hydrazine  hydra te  was added to a cooled ( t o - 1 0  ~ solution of 2 g (0.01 mole) of ni trone V in 10 ml of 
alcohol, and the mix ture  was allowed to stand at - 10 ~ for  15 h. The prec ip i ta te  was s epa ra t ed  and dissolved 
in alcohol, and the solution was ref luxed fo r  2 h. The solvent was removed,  dry  e ther  was added to the r e s i -  
due, and the solution was cooled to prec ip i ta te  1.05 g of VII. 

3 ,6 -Dipheny l - l , 2 ,4 - t r i a z ine  4-Oxide (VIII). A suspens ion of 1.2 g (0.005 mole) of III and 12 g (0.05 
mole) of lead dioxide in 30 ml of ch lo ro fo rm was s t i r r e d  at 20 ~ for  24 h. The solvent was then evapora ted  
and 0.14 g (12%) of XII with mp 155-157 ~ was init ial ly isola ted f r o m  the solid res idue by ch romatography  on 
ac t iv i ty  IV a luminum oxide with pe t ro l eum e t h e r - e t h e r  (1:1); UV spec t rum:  ~ max 286 rim, log e 4.45 (mp 
156-157~ 1 max 285 nm, tog e 4.45 [4]). Elution with ch lo ro fo rm then gave 0.58 g (51%) of VIII with mp 
168-169 ~ (mp 171 ~ [6]). IR spec t rum:  1250 cm -I  (N--O); UV spec t rum:  ~ max 286, log e 4.57; PMR spec -  
t r u m  (CDC13): singlet  at 0.89 ppm, 5-H,  complex  bands cen te red  at 1.80 and 2.48 ppm, 3,6-(C6H5) 2 [ accord -  
ing to the data in [6] ( f rom a DMSO solution), the 5-H singlet  is found at 0.68 ppm]. 

Under the s ame  conditions,  5 - m e t h y l - 3 , 6 - d i p h e n y l - l , 2 , 4 - t r i a z i n e  4-oxide (IX) was obtained f rom IV. 
PMR spec t rum (in CD3OD): 7.51 ppm, 5-CH8; complex  bands cen te red  at 1.73 and 2.46 ppm, 3,6-(C6H5)2~ 
Oxidation of VII in benzene for  6 h gave 3 , 5 - d i m e t h y l - 6 - p h e n y l - l , 2 , 4 - t r i a z i n e  4-oxide (X) in quant i ta t ive  
yield. PMR s p e c t r u m  (in CD3OD): singlet  7.56 ppm, 5-CH3, singlet  7.24 ppm (see [6]), and complex band 
cen te red  at 2.46 ppm, 6-C6H 5. 
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