
4 ,4-Dibromo-3 ,5-d imethy l -4H-pyrazo le  1,2-Dioxide (VIII). An aqueous solution of 3.0 g (23.4 mmole) 
of dioxime VII was added dropwise with s t i r r ing  to a cooled (to - 5  ~ solution of 15.9 g (93 mmole) of bromine 
in 75 ml of 10~0 sodium hydroxide solution. The result ing precipi tate  was removed by fi l tration and washed 
with water  and petroleum ether.  

4 -Oxo-3 ,5-d imethy l -4H-pyrazo le  1,2-Dioxide (IX). A suspension of 0.2 g (0.7 mmole) of VIII in 5 ml of 
alcohol was heated to the boiling point, af ter  which the solvent was evaporated, the residue was t r i turated with 
a small  amount of cold water,  and the solid mater ia l  was removed by fi l trat ion to give 0.053 g (52~0) of a prod-  
uct with rap 108-110 ~ [from a l c o h o l - e t h e r  (1:10)] (rap 109-110 ~ [6]). 

Oxidation of 1,3-Dioxime VII under Alkaline Conditions. An alkaline solution of VII was added under 
the conditions of the prepara t ion  of VIII, and the precipi tated VIII was removed rapidly by fi l trat ion and washed 
with cold water  and pet ro leum ether  to give the product  in 12% yield. The aqueous fi l trate was neutralized to 
pH ~ 4 and extracted with chloroform.  The ext rac t  was washed with water  and dried with magnesium sulfate, 
and the sotvent was evaporated.  The residue began to c rys ta l l i ze  when it was t reated with diethyl ether, and 
the precipi tated IX (11~0 yield) was removed by filtration. 

Only IX was obtained in 5% yield under the same conditions after the addition of an alkaline solution of 
dioxime VII. except that the mixture was allowed to stand at 0 ~ for 20 rain. 
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A.  Y a .  T i k h o n o v  a n d  L B. V o l o d a r s k i i  UDC 543.42:547.853:541.623:542.953 

The products  of condensation of 1,3-hydroxylamino oximes with formaldehyde have 1-hydroxy- 
1 ,2 ,5 ,6- te t rahydropyrimidine 3-oxide (cyclic form) s t ructures ,  the products  of condensation 
with acetone have N-(3-oximino-substi tuted)-ce.a-dimethylnitrone (open form) s t ructures ,  and 
the products  of condensation with acetaldehyde exist in solution in the form of a tautomeric 
mixture  of the open and cycl ic  fo rms .  The products of condensation of a lky l -a romat ic  1,3- 
hydroxylamino oximes with acetaldehyde have N-(3-oximino-substituted)-c~-nitrone (open 
form) s t ruc tu res .  

It is known that the react ion of 1,2-hydroxylamino oximes with aliphatic aldehydes and ketones leads to 
the formation of aliphatic N-(2-oximino-subst i tuted)ni trones,  1-hydroxy-3- imidazol ine  3-oxides, or  their  
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T A B L E  3. 
uc t s  of C o n d e n s a t i o n  wi th  A c e t o n e  a 

R-" R3 
, I [ .,CH 3 

R - - C - - C H - - C H - - N = C (  
II ~ o l X : " 3  
N o 
t 

OH 

Data  f r o m  the  PMR S p e c t r a  [6, p p m  (J, Hz)] of the  P r o d -  

L t 
Compound r, R ~ a-H I B-H R 3 [ =(cH=)~ 

i i 

X CI% 1,87 H 2,78 (7,6) R3=H 4,14 (7,6) 2,14 

XIII 2,I3, 2,!5 

2,14 

2,14 

XXI C~H~7,3--7,9 H 3,32(7,2) I R~=H 4,19(7,2) 12,0t,2,09 

I 
CH3 1,83 

/ CH3 1,83 

~H3 1,83 

CH~ 1,09 Hx 3,22 HA 3,87 H~ 4,07 
(7,0) (7,0) 

J .x=8 ,0 ;  JBX=6.5; ] .B=12,0 

H 2,72 (7,0) 4,97 CHa 1.37 
I (6,5; 7,0) (6,5) 

H~ 2,41 HB 2,93 I-Ix 4,71 CH3 1,37 
(6,5) (6,5) 

I.~s=15,5; J.x=5,0; l~x=8,0 

xvIb { syn 

anti 

72--7,6 CHa c Ra=H XXIV C6H~ 1,09 3,6--4,7 2,06, 2,12. 

(6'4)1,37 
(6,0) 

a T h e  s p e c t r a  of  X, XIII, XVI, and XXIV in CDC13 and of XXI inCD3OD 
w e r e  r e c o r d e d .  
bThe  a s s i g n e d  c h e m i c a l  sh i f t s  and c o n s t a n t s  w e r e  ob ta ined  f r o m  a n a l -  
y s i s  of the  n u c l e a r  m a g n e t i c  double  r e s o n a n c e  (NMDR) s p e c t r a ;  the  
s y n / a n t i  r a t i o  was  ~ 2 : 3. 
CThe c o n s t a n t s  c o r r e s p o n d  to two i s o m e r i c  o x i m e s  (syn and anti)  in a 
r a t i o  of  ~ 1 : 1. 

t a u t o m e r i c  m i x t u r e  [1]. In the  c a s e  of 1 , 3 - h y d r o x y l a m i n o  o x i m e s  [2, 3] th i s  s o r t  of r e a c t i o n  has  m a d e  i t  p o s -  
s i b l e  to ob ta in  1 - h y d r o x y - l , 2 , 5 , 6 - t e t r a h y d r o p y r i m i d i n e  3 - o x i d e s ,  which  a r e  of i n t e r e s t  as  s t a r t i n g  compounds  
fo r  the  s y n t h e s i s  of d i f f i c u l t - t o - o b t a i n  p y r i m i d i n e  N , N ' - d i o x i d e s . *  

The  r e a c t i o n  of 1 , 3 - d i h y d r o x y l a m i n o  o x i m e s  I -VI I  wi th  f o r m a l d e h y d e ,  a c e t a l d e h y d e ,  and a c e t o n e  l e a d s  to 
s u b s t a n c e s  whose  c o m p o s i t i o n s  c o r r e s p o n d  to p r o d u c t s  of c o n d e n s a t i o n  involv ing  the sp l i t t i ng  out  of a w a t e r  
m o l e c u l e  (VIII-XXIV).  An i n t e n s e  band at  1595-1651 c m  - ;  (Table  1) c o r r e s p o n d i n g  to  the  s t r e t c h i n g  v i b r a t i o n s  
of the  C = N bond in n i t r o n e s  [5, 6] is  o b s e r v e d  in the IR s p e c t r a  of t h e s e  c ompounds .  A b s o r p t i o n  wi th  Area x 
282 and 267 rim, r e s p e c t i v e l y ,  is  o b s e r v e d  in the  UV s p e c t r a  of the  p r o d u c t s  of c o n d e n s a t i o n  (XIX and XXII) of 
a l k y l - a r o m a t i c  1 , 3 - h y d r o x y l a m i n o  o x i m e s  VI and VII with f o r m a l d e h y d e  (Table  1); th is  i n d i c a t e s  the  p r e s e n c e  
of a p h e n y l n i t r o n e  g r o u p i n g  [5] and m a k e s  it p o s s i b l e  to a s s u m e  1 - h y d r o x y - 4 - p h e n y l -  and 1 - h y d r o x y - 5 - m e t h y l -  
4 - p h e n y l - l , 2 , 5 , 6 - t e t r a h y d r o p y r i m i d i n e  3 - o x i d e  s t r u c t u r e s  fo r  XIX and XXII. The  PMR s p e c t r u m  of XIX (Table  
2) is  in a g r e e m e n t  wi th  a t e t r a h y d r o p y r i m i d i n e  s t r u c t u r e .  

The  UV s p e c t r a  of VII I -XVII I  a r e  v e r y  s i m i l a r  to one a n o t h e r  [~max 232-239 nm (log e 3 .90-4.06) ,  Tab le  
1] and s i m i l a r  to the  UV s p e c t r a  of a l i p h a t i c  n i t r o n e s  [5, 7]; th is  does  not  m a k e  i t  p o s s i b l e  to c h o o s e  be tween  
the  open s t r u c t u r e  of the  a l i p h a t i c  N - ( 3 - o x i m i n o - s u b s t i t u t e d ) n i t r o n e  (VIIIA-XVIIIA) and the  c y c l i c  s t r u c t u r e  of 
1 - h y d r o x y - l , 2 , 5 , 6 - t e t r a h y d r o p y r i m i d i n e  3 - o x i d e  (VIIIB-XVIIlB).  

R2 

R4 N R ~ 0 0 OH 

OH OH 

I- VII A VIII-XXIV B 

I1 R~=CH3; III R~=R2=CI-I3; IV RI=R3=CH3; VRI=RS=R4=CH3; VI I~I=CsHsj VII R l= 
=C6Hs, R2=CH3; unspecified R=H. See Table 1 for R=VIII-XXW. 

*See  [4] f o r  o u r  p r e l i m i n a r y  c o m m u n i c a t i o n .  
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t~
 

TA
BL

E 
4.

 
D

at
a 

fr
om

 t
he

 
P

M
R

 S
p

ec
tr

a 
[6

, 
p

p
m

 
(J

, 
H

z)
] 

of
 t

he
 P

ro
d

u
ct

s 
of

 C
on

d
en

sa
ti

on
 w

it
h 

A
ce

ta
ld

eh
yd

e 
a 

R
 ~ 

H
 

R
 2 

R
 ~ 

_
~

R
 

I 
I 

,I
I 

R
' 

- 
3 

N
 

R
 ~ 

0 
0 

O
H

 
I 

I~
 

C
H

 3 
O

H
 

A
 

B
 

Fo
rm

 A
 

C
om

po
un

d 
R

 I 
R

 2 
~-

It
 

I 
R3

 
R*

 
=C

H
C

IIa
 

=C
H

CI
-I~

 

X
II

 
C

H
3 

1,
86

 
C

tf
3 

1,
10

 (6
,8

) 
H

x 
3,

21
 (6

,8
) 

I 
H

.,~
 3

,7
0 

H
B

 4
,1

2 
6,

87
 (

5,
8)

 
2,

02
 (

5,
8)

 
]~

,~
x=

7,
5;

 1
i~

x=
7,

0;
 

1M
~=

ll
,8

 

X
V

 
C

H
3 

1,
82

 
H

A
 2

,4
1 

H
r~

 2
,8

4 
C

H
3 

1,
41

 (6
,5

) 
]H

• 
4,

26
 (6

,5
) 

6,
94

 (
5,

8)
 

1,
97

 ,
%

,8
) 

JA
JI

=1
5,

0;
 ]

A
X

=5
,8

; 
I~

X
=

7,
8 

I 
X

V
II

I 
C

H
3 

1,
82

 
H

 
2,

74
 

IR
3=

R
~=

C
H

3 
1,

49
 

7,
45

 (
6,

0)
 

2,
02

 (
6,

0)
 

X
X

 b 
C

SH
57

,3
--

7,
8 

t{
 

3,
34

 (7
,2

) 
/ 

R
s=

R
4=

H
 

4,
09

 (7
,2

) 
7,

07
 (

6,
0)

 
1,

84
 (

6,
0)

 

X
X

II
I b

 
C

6,
H

s7
,2

9 
C

H
3 

1;
01

 (6
,2

) 
I 

R
a=

R
4=

H
 

3,
3-

-4
,4

 
6,

67
 (

5,
6)

 
1,

93
 (

5,
6)

 

Fo
rm

 B
 

, 
, 

, 
K

q,
 i
n 

C
om

po
un

d 
R

' 
] 

R
 2 

l 
5-

H
 

R
 a 

R
 4 

2-
CH

a 
2-

H
 

CD
Ch

 

X
II

 
C

H
s2

,1
7 

[C
H

3 c
 

I 
H

 c 
H

" 
H

 e
 

1,
56

 (
6,

8)
 

4,
77

 (
6,

8)
 

5,
6 

X
V

 
C

H
32

,1
1 

[ 
H

c 
I 

H
c 

C
[I

3 
1,

22
 (6

,3
) 

H
 c 

1,
55

 (
7,

0)
 

4,
78

 (
7,

0)
 

1,
4 

X
V

II
I 

C
H

s 2
,1

3 
] 

H
A

 2
,4

9 
(2

0,
0)

, I
'IB

 2,
97

 (2
0,

0)
 

R
3=

R
 4 =

C
H

3 
1,

20
, 1

,2
7 

1,
62

 (
6,

3)
 

4,
87

 (
6,

3)
 

0,
6 

b
T

h
e 

sp
ec

tr
a 

of
 X

II
, 

X
V

, 
an

d
 X

X
II

I 
in

 C
D

C
13

, 
o

f 
X

V
I[

I 
in

 D
20

, 
an

d
 o

f 
X

X
 i

n
 C

D
3O

D
 w

er
e 

re
co

rd
ed

. 
T

h
e 

si
g

n
al

s 
of

 t
h

e 
cy

cl
ic

 
fo

rm
 

ar
e 

n
o

t 
o

b
se

rv
ed

. 
eT

h
es

e 
si

g
n

al
s 

co
in

ci
d

e 
w

it
h

 t
h

e 
si

g
n

al
s 

of
 t

h
e 

o
p

en
 f

o
rm

. 



Signals whose posit ions indicate that these compounds have a 1-hydroxy-  1, 2 ,5 ,6- te t rahydropyrimidine 
3-oxide s t ruc ture  (cyclic form B) are  observed in the PMR spect ra  of the products of condensation of 1,3- 
hydroxylamtno oximes II-VI with formaldehyde {IX, XI, XIV, XVII, and XIX) (Table 2). The signals of the pro-  
tons of the methylene group in the 2 position of the heteror ing are  observed at 4.2-4.7 ppm, but signals for the 
protons of the methylenenitrone group of open form A (O--N = C H 2, R 5= R G= H), which might have been expected 
at 6.0-7.0 ppm [8], a re  absent. 

On the other hand, the products  of condensation of 1,3-hydroxylamino oximes II-IV, VI, and VII with 
acetone have an N-(3-oximino-subst i tu ted-a ,a-d imethylni t rone  s t ruc ture  (form A). In the PMR spect ra  of 
these compounds (X, XIII, XVI, XXI, and XXIV, Table 3) the signals of the protons of an a ,~-dimethylni trone 
group are  observed at 2.0-2.2 ppm, and signals of protons of methyl groups for  cyclic form B (R ~ =R 6 =CH3) , 
which might have been expected at 1.4-1.6 ppm [9, 10], a re  absent. A band at 1655-1662 cm -1 (Table 1, X, 
XIII, and XVI) corresponding to the s t re tching vibrations of the C = N bond in oximes [11] is observed in the IR 
spec t ra  of the products  of condensation of aliphatic 1,3-hydroxylamino oximes with acetone; this is in con- 
formity  with a s t ruc ture  of the A type proposed for  these compounds. The UV spect ra  of XXI and XXIV are 
s imi la r  to the UV spect ra  of aliphatic ni trones X, XIII, and XVI (Table 1); this is also in agreement  with their 
existence in open form A. 

Signals that at test  to the p resence  in solution of both the open form - the N- (3-oximino-substi tuted)-~- 
methylni trone (form A) - and the cyclic form - the 1 -hydroxy-2-methy l - l ,2 ,5 ,6 - te t rahydropyr imid ine  3-oxide 
(form B) - are  observed in the PMR spect ra  of the products of condensation of aliphatic 1,3-hydroxylamino 
oxlmes III-V with acetaldehyde (Table 4, XH, XV, and XVIII). The ratio of the cyclic and open forms depends 
on both the numbers  and posit ions of the substituents and on the solvent [12] (Table 4). For  example, the tauto- 
mer ic  equilibrium constant  (K T = [A][B]) for  XII in CDC13 is 5.6, as compared with 3.3 in D20; KT for XVIH in 
(CD3)2SO and D20 is, respect ively,  1.9 and 0.3. An increase  in the number of substituents leads to a shift in 
the equilibrium to favor the cyclic form.  Thus passing f rom XV to XVItI leads to a dec rease  in the tautomeric  
equilibrium constant in CDCI 3 f rom 1.4 to 0.6. 

According to the PMR (Table 4) and UV (Table 1) spectra,  the products of condensation of a lkyl -aromat ic  
1,3-hydroxylamino oximes VI and VII with acetaldehyde have N-(1-oximino-2-phenyl-3-propyl) -  and N-(1- 
ox tmino-2 -methy l - l -pheny l -3 -p ropy l ) - a -me thy tn i t rone  s t ruc tures  (XXA and XXIIIA, respectively).  

It should be noted that during recording of the PMR spectrum of XtI in CDC13, signals of only the open 
form (XIIA) a re  observed immediately af ter  the compound is dissolved. It might be assumed that XI[ exists in 
the crysta l l ine  state in the N-(3-ox imino-2-methy l - l -bu ty l ) -a -methy ln i t rone  form (XIIA). This is confirmed 
by the fact that the IR spect rum of a KBr pellet of this compound (Table 1) contains, in addition to stretching 
vibrations of the C =N bond of a nitrone grouping at 1628 cm -t,  a band at 1662 cm -1, which can be ascribed to 
the stretching vibrations of the C =N bond of an oxime group [11]. The absence of this band in the IR spect rum 
of a KBr pellet of XVIII, on the other  hand, makes it possible to assume that in the cyrs ta l l ine  state it has a 
t -hyd roxy-  2,4, 6 - te t ramethyl -  1 ,2,5,6- tetrahydropyrimidine 3-oxide s t ructure  (XVIIIB). 

Two forms  of the cyclic tau tomer  - the cis and trans forms relative to the hydrogen atoms in the 2 and 
5 posit ions (XIIB) and the 2 and 6 posit ions (XVB) of the heteroring - can part icipate in the r ing-chain tauto- 
mer ic  equilibrium; this has been observed for f ive-membered  and s ix -membered  heterorings [13]. However, 
signals of only one fo rm of the heteror ing a re  observed in the PMR spect ra  of XII and XV. This may be ex- 
plained by the low concentrat ion of cyclic form B in the tautomeric  mixture,  the complex charac te r  of the spec-  
trum, and the coincidence of the chemical  shifts for the cis and trans i somers  of the heteroring.  

Thus an examination of the PMR spec t ra  and other spectral  charac te r i s t i cs  shows that the products of 
condensation of 1, 3-hydroxylamino oximes with formaldehyde have a 1-hydroxy-  1,2,5,6-tetrahydropyrimidine 
3-oxide s t ruc ture  and that the products of condensation with acetone have an N- (3-oximino-subst i tuted)-a,a-  
dimethylnitrone s t ruc ture .  The products  of condensation of aliphatic 1,3-hydroxylamino oximes with acetalde- 
hyde exist  in solution in the form of a tautomeric  mixture of open and cyclic forms CA ~ B ) .  Ring-chain tautom- 
e r i sm evidently occurs  in all cases ,  but the equilibrium is shifted to favor the cyclic form in the case of the 
products  of condensation with formaldehyde and to favor the open form in the case of the products  of condensa- 
tion with acetone. 

EXPERIME NTA L 

The IR spectra of the compounds were recorded with a UR-20 spectrometer. The UV spectra of alcohol 
solutions of the compounds were recorded with a Specord spectrophotometer. The PMR spectra of the coln- 
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pounds were recorded with Varian A-56/60A and Varian HA-100 spec t rometers  with hexamethyldisiloxane 
(0.04 ppm) and ter t -butyl  alcohol (1.22 ppm) (aqueous solutions) as the internal standards.  

1,3-Hydroxylamino Oximes III and VII. These compounds were obtained f rom the appropriate  ~-phenyl-  
ni trones (XXV and XXVI) by the method in [2]. 

N-(3-Oxo-2-methyl - l -bu ty l ) -a -phenyln i t rone  (XXV). This compound, with mp 75-76 ~ (from e t h e r -  
methanol), was obtained in 80% yield. Found: C 70.1; H 7.4; N 7.1%. C12Hi5NO 2. Calculated: C 70.2; H 7.4; 
N 6.8%. 

N-(1-Oxo-2-methy l - l -phenyl -3-propyl ) -a -phenyln i t rone  (XXVI). This compound, with mp 67-69 ~ (from 
ether), was obtained in 76% yield. Found: C 76.4; H 6.4; N 5.4%. C17H17NO 2. Calculated: C 76.'4; H 6.4; N 
5.2%. 

N-(3-Oximino~2-methyl- l -butyI)hydroxylamine (HI). This compound, the oxalate of which had mp 179- 
181 ~ (from 50% alcohol), was obtained in 73%yield. Found: C 40.6; H 7.5; N 15.7%. C5H12N202 " 1/2(COOH)2. 
Calculated: C 40.7; H 7.4; N 15.8%. 

N-(1-Oximino-2-methyl - l -phenyl -3-propyl )hydroxylamine  {VII). This compound, with mp 117-119 ~ 
(from ethyl acetate), was obtained in 73% yield. Found: C 61.7; H 7.4; N 14.4%. C10H14N202. Calculated: 
C 61.8; H 7.3; N 14.4%. 

Compounds VI and V, which have previously been described in the form of the hydrochloride [2] and 
oxalate [3], respectively,  were obtained as crysta l l ine  substances,  V[ with mp 79-81 ~ (from ethyl acetate), and 
V with mp 68-70 ~ (from ethyl acetate).  PMR spect rum of V in CDCt3, 6, ppm: anti i somer :  1.11 [gem-(CH3)2], 
1.90 (CH3), and 2.37 (CH2); syn i somer :  1.17 [gem- (CH3)2], 1.90 (CH3), and 2.53 (CH2); the anti : syn i somer  
ratio was 6 : 1 (see [14]). 

Condensation of 1,3-Hydroxylamino Oximes with Formaldehyde.  A 0.012-mole sample of formaldehyde 
{~ 30% aqueous solution) was added with s t i r r ing to a solution of 0.01 mole of the 1,3-hydroxylamino oxime 
([I-V) in 15 ml of alcohol. After  1 h, the solvent was evaporated, the oily residue was t r i turated in ether  or  
ethyl acetate, and the resulting solid mater ia l  (iX, XT, XW, or  XV[I) was removed by filtration. 

1-Hydroxy- l ,2 ,5 ,6- te t rahydropyr imidine  3-Oxide {VIII). A solution of 5.0 g (0.048 mole) of I in 90 ml of 
absolute alcohol was added with s t i r r ing  in the course  of 15 rain to a solution of 5 ml of a 27% (0.048 mole) 
solution of formaldehyde in 70 ml of absolute alcohol. After 1 h, the solvent was vacuum evaporated at 35 ~ 
the oily residue was t r i turated in ethyl acetate, and the precipi ta ted VIII (4.5 g) was removed by filtration. 
Oxide VIII was difficult to purify, apparently because of its tendency to undergo polymerizat ion (see [15]). 

1-Hydroxy-4-phenyl-5-R2-1,2 ,5 ,6- te t rahydropyr imidine  3-Oxides (XIX and XXII). A 0.008-mole sample 
of acetic acid was added to a solution of 0.015 mole of 1,3-hydroxylamino exime V[ o r  VII in 30 ml of alcohol, 
af ter  which 0.018 mole of an aqueous solution of formaldehyde (27-35%) was added with s t i r r ing.  After  3 days, 
the solvent was evaporated, the oily residue was tr i turated in ether, and the precipitated XIX or  XXII was re -  
moved by filtration. 

Condensation of 1,3-Hydroxylamino Oximes with Acetaldehyde. A solution of 0.012 mole of acetaldehyde 
in 5 mI of alcohol was added with s t i r r ing  to a solution of 0.01 mole of the appropriate 1,3-hydroxylamino 
oxime in 10 ml of alcohol. After  1 h, the solvent was evaporated, the residue was t r i turated in ether, and the 
precipitated XII, XVIII, XX, or  XXIII was removed by filtration. Compound XV was isolated by prepara t ive  
th in- layer  chromatography on silica gel in an ether-methanol  sys tem (4 : 1). 

Condensation of 1, 3- Hydroxylamino Oximes with Acetone. The hydroxylamino oxime ([I, III, VI, or  VII) 
was dissolved in a 20-fold excess of acetone, and the solution was allowed to stand at room tempera ture  for  
2 h. The precipi tated condensation products (XXI or  XXIV) were removed by filtration. Compounds X and 
XIII were isolated by evaporation of the solvent and crysta l l izat ion of the residue by t r i turat ion in ether. In 
the condensation of IV with acetone, the solution was refluxed for  7 h, af ter  which the acetone was evaporated, 
and the residue was crysta l l ized by t r i turat ion in ether.  The precipi tated XVI was removed by filtration. 

1o 
2. 
3. 
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P R E P A R A T I O N  AND S O M E  P R O P E R T I E S  

O F  P Y R I M t D I N E  1 , 3 - D I O X I D E S  

A .  Y a .  T i k h o n o v  a n d  L .  B .  V o l o d a r s k i i  UDC 543.42.547.854 : 542.943 

Oxidation of 1 -hydroxy- l ,2 ,5 ,6 - t e t r ahydropyr imid ine  3-oxides with active manganese dioxide 
leads to pyr imidine  1,3-dioxides.  Depending on the conditions, pyr imidines  or  i somer ic  
pyr imidine  N-monoxides a re  formed by deoxygenation of pyrimidine 1,3-dioxides with t r ie thyt  
phosphite.  

There  ~s very  l i t t le  available informat ion regarding pyrirnidine I, a-dioxides (I); the only example we 
know of is 5 -n i t ro -2 .4 ,6 - t r i aminopyr imid ine  1,3-dioxide [1]. 

In a previous  paper  [2] we showed that the react ion of 1.3-hydroxylamino oximes with earbonyl com- 
pounds leads to the format ion  of 1 -hydroxy- l ,2 ,5 ,6 - te t rahydropyr imid ine  3-oxides (II), aliphattc N-(3-oximino- 
substi tuted)nttrones (Ill) or  a tau tomer ie  mixture  of them (IIm'III). During a study of the p roper t i es  of the 
condensation products  we examined the possibi l i ty  of thei r  use for  the synthesis  of pyr imidine  1,3-dioxides (I). 
In the case  of compounds existing in a r i n g - c h a i n  tautomeric  equilibrium (II~III)  this would correspond to 
fixing of the pyr imidine  ring (see [3]). We found that active manganese dioxide T5] oxidizes It to give py r im-  
idine 1,3-dioxides [.* 

R ~ R= 

,, R ' ~ / ~ R '  MnO2 R , ~ . .  Ra 

O.,d N -..~N\O H ~ . N@N..._ 
O j 14 O 

I . . .  
tla-d ~ t a-d 

N ~ N  Ox..N~N N...j~N.. O 

ivc, d vc, d Vl c,d 

R 2 R ~ 
I I .,H 

R~--C--CH --CI'I ~N=C( 
tl ~. \R '  
N 0 
I 
OH 

m b 

i - l l a  RI=H, Re=It. l~a=H, R4=H; I--IIIb R;=CHa, R2=I-I, Ra=CHa, R~=CHa; l--IIc, 
IV--VIc Rl=CaHs, R~=H, Ra=H, R4=H; I--lld, IV--VId RI=C6Hs, R~=CHa, Ra=H, 

R4=H 
*See [4] for  our p re l imina ry  communication.  
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