
A STUDY OF NITROGEN- AND SULFUR-CONTAINING HETEROCYCLES 

XV*. THE REACTION OF 3-AMINO-2-MERCAPTO-5,6-DIPHENYLPYRAZINE 

WITH ~-HALOGENO KETONES 

L .  A .  M y s h k i n a  a n d  T .  S.  S a f o n o v a  UDC547.86:543.422.4  

The reac t ion  of 3 - am i no -2 -m ercap t o -5 , 6 -d ipheny lpy raz ine  I with phenyl hal ides in ethanol 
in the p r e s ence  of an equimolecular  amount of alkali  has given 3 -amino-2 -phenacy l th io -5 ,6 -  
diphenylpyrazines  (II-VII), while the reac t ion  of I with chloroacetone or 1 ,3-dichloroacetone a t  
0~ has given 6 -a lky l -6 -hydroxy-5 ,6 -d ihydropyraz ino[2 ,3 -b ] - [1 ,4 ] - th iaz ines  (VIII and IX). 
The 6-a ry l -2 ,3-d iphenylpyraz ino[2 ,3-b] - [1 ,4] - th iaz ines  (X-XIV) have been synthes ized  by 
heating the 3 -amino-2-phenacy l th io -5 ,6 -d ipheny lpyraz ines  (II-VI) with acet ic  anhydride.  

In a preceding communica t ion  [ 1] it was shown that  the reac t ion  of 3 - a m i n o - 2 - m e r c a p t o - 5 , 6 - d i m e t h y l -  
pyraz ines  with a -ha logeno  ketones  f o r m s  unstable  2 - acy lme thy l th io -3 -amino -5 ,6 -d ime thy lpy raz ines ,  which 
change into 2 ,3-d imethylpyraz ino[2 ,3-b] - [1 ,4] - th iaz ines .  In development  of this work [1], we have studied 
the reac t ion  of 3 - a m i n o - 2 - m e r c a p t o - 5 , 6 - d i p h e n y l p y r a z i n e  (I) with va r ious  phenacyl hal ides  and a lso  with 
chloroacetone  and 1 ,3-d ichloroacetone .  It has been found that the reac t ion  of I with phenacyl b romide  and 
its 4 -b romo ,  2 ,5-dichloro ,  3-n i t ro ,  4-ni t ro ,  and 4-methoxy der iva t ives  in ethanol in the p r e s e n c e  of 1 
mole  of alkali  at 18-20~ f o r m s  the 3 -amino-2-phenacy l th io -5 ,6 -d ipheny lpyraz ines  H-VII  (Table 1). 

Under s i m i l a r  conditions, but at 0~ compound I with chloroacetone  and 1 ,3-d ichloroace tone  has  g iv-  
en the 6 -a lky l -6 -hydroxy-5 ,6 -d ihydropyraz ino[2 ,3 -b ] - [1 ,4 ] - th iaz ines  VIII and IX. 

The s t ruc tu r e s  of H-VIII  were  conf i rmed by the p r e sence  in the i r  IR spec t r a  of the absorp t ion  band 
of a ketonic CO (1680-1715 cm -1) and that of a p r i m a r y  amino group (1628-1640 cm-1).  The PMR s p e c t r u m  
of VII (in pyridine)  exhibits  the signal of the protons of a CH30 group and a signal of four  proton units with 
a chemica l  shift  of 4.92 ppm corresponding  to the protons of CH 2 and NIt 2 groups  

The IR spec t r a  show that VIII and IX exis t  in the solid s ta te  in the f o r m  of cycl ic  hydroxy compounds 
[1] and not as 2 -acy l th io -3 -amino  der iva t ives .  Thus,  the spec t r a  lack the absorpt ion  band of a CO group,  
and in the high frequency region there  is the absorpt ion of NIt and OH groups:  for  VIII at  3390 and 3420 
cm -~ and for  IX at  3260 and 3380 cm -1. 

As was to be assumed,  the introduction into the pyraz ine  nucleus of two elect rophi l ic  groups  leads  to 
a s t i l l  g r e a t e r  deficit  of e lec t ron  density in the pyraz ine  nucleus [2] and to a d e c r e a s e  in the nucleophil ici ty 
of the amino group in posit ion 3. Because  of this ,  the 3 -amino-2-phenacy l th io -5 ,6 -d ipheny lpyraz ines  I I -  
VII a r e  m o r e  s table  subs tances  than the i r  5 ,6-dimethyl  analogs:  they undergo no change on being heated 
with po la r  solvents  and f o r m  2,4-dini t rophenylhydrazones .  Fo r  example,  when 1I is t r ea t ed  with 2 ,4-d in i t ro-  
phenylhydrazine in hydrochlor ic  acid, the cor responding  hydrazone s e p a r a t e s  out quant i ta t ively.  

*For  Communicat ion XIV, see  [ 4]. 

Ordzhonikidze All-Union Sc ien t i f i c -Resea rch  Ins t i tu te  of Pha rmaceu t i ca l  Chemis t ry ,  Moscow. 
Trans la ted  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, Vol. 6, No. 8, 1101-1103, August, 1970. Original 
a r t i c l e  submit ted  October 14, 1968. 

1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00, 

1028 



T
A

B
L

E
 i

. 

C
or

n -
 

)o
un
d II

 

Il
l 

IV
 

V
 

V
I 

V
II

 

V
II

I 

IX
 

X
 

X
I 

X
II

 

X
II

I 

X
IV

 

C
h

a
ra

c
te

ri
st

ic
s 

o
f 

th
e 

C
o

m
p

o
u

n
d

s 
O

b
ta

in
ed

 

C
6H

s 

p-
 B

rC
6H

4 

m
, 

o-
C

I~
C

6H
3 

m
-O

2N
-C

6H
4 

p-
 O

2N
:C

6H
4 

p-
C

H
aO

-C
6H

4 

H
 

C
I 

Cs
Hs

 

p"
 B

rC
6H

4 

m
, o

-C
12

-C
6H

3 

m
, O

2N
-C

6H
4 

p-
O

2N
-C

6H
4 

m
p 

*C
 a

,b
 

E
m

pi
ri

ca
l 

fo
rm

ul
a c

,d
 

12
4-

-1
25

 

15
2-

-1
53

 

11
1-

-1
12

 

15
1 

15
2-

-1
53

 

15
9 

12
0-

-1
21

 

10
1-

-1
02

 

26
6 

24
6-

-2
47

 

29
4-

-2
98

 

22
2-

-2
24

 

30
1-

-3
03

 

C
24

H
Io

N
aO

S 

C
24

H
IsB

rN
~O

S 

Cu
4H

IT
C1

2N
3O

S 

C2
4H

18
N

4O
aS

 

C
u4

H
Ig

N
40

3S
 

C
25

H
,IN

40
2S

 

C
Ig

H
IT

N
3O

S 

C
Ig

H
I,C

IN
aO

S 

C
24

H
lT

N
aS

 

C
~4

H
I6

B
rN

3S
 

C
~4

H
IsC

I2
N

3S
 

C
24

H
I6

N
40

2S
 

C
2~

H
I6

N
40

2S
 

72
,2

9 

60
,1

6 

61
,7

5 

65
,1

0 

65
,0

5 

70
,1

9 

68
,0

8 

61
,4

8 

75
,6

7 

62
,6

0 

64
,0

5 

67
,7

5 

67
,8

4 

F
ou

nd
.%

' 

7,
91

 

6,
61

 

6,
91

 

7,
34

 

7,
27

 

7,
66

 

9,
43

 

8,
77

 

8,
06

 

6,
71

 

6,
89

 

7,
74

 

7,
49

 

C
al

cu
la

te
d,

 %
 

B
r/C

I 
C

 
j 

H
 

H
 

N
 

10
,4

2 

8,
76

 

9,
20

 
12

,9
0 

12
,8

0 

10
,0

1 

12
,4

7 

19
,9

7 

11
,0

2 

8,
82

 

9,
36

 

13
,1

9 

10
,5

8 

8,
82

 

9,
O

l 

12
,6

6 

12
,6

6 

9,
83

 

12
,5

3 

11
,3

6 

11
,0

7 

9,
17

 

9,
38

 

13
,2

0 

13
,2

0 

72
,5

1 

60
~5

0 

61
,7

2 

65
,1

4 

65
,1

4 

70
,2

3 

68
,0

3 

61
,6

9 

75
,9

6 

62
,8

8 

64
,2

7 

67
,9

0 

67
,9

0 

8,
07

 

6,
73

 

6,
87

 

7,
25

 

7,
25

 

7,
50

 

9,
56

 

8,
67

 

8,
45

 

7,
oo

 

7,
15

 

7,
56

 

7,
56

 

Y
ie

ld
, 

%
 

B
r/C

I 

--
 

89
,3

 

16
,7

8 
85

,7
 

15
,2

3 
94

,5
 

90
,8

 

70
,2

 

89
,3

 

77
,3

 

9,
60

 
53

,5
 

42
,5

 

17
,4

3 
66

,3
 

15
,8

3 
53

,8
 

75
,7

 

73
,6

 

a
F

o
r 

a
n

a
ly

si
s,

 t
h

e 
c

o
m

p
o

u
n

d
s 

w
e

re
 p

u
ri

fi
e

d
 b

y
 c

ry
st

a
ll

iz
a

ti
o

n
: 

IV
 a

n
d

 V
II

 f
ro

m
 m

e
th

a
n

o
l,

 H
 a

n
d

 V
II

I 
fr

o
m

 
et

h
an

o
l,

 
H

I 
fr

o
m

 i
so

p
ro

p
a

n
o

l,
 X

 f
ro

m
 e

th
e

r,
 

V
 a

n
d

 V
I 

fr
o

m
 b

e
n

z
e

n
e

, 
X

IV
fr

o
m

 t
o

lu
e

n
e

, 
an

d
 X

II
I 

fr
o

m
 d

im
e

th
y

lf
o

rm
a

m
id

e
- 

w
a

te
r 

(2
:1

);
 

IX
 w

as
 p

u
ri

fi
e

d
 b

y
 r

e
p

re
c

ip
it

a
ti

o
n

 f
ro

m
 b

e
n

z
e

n
e

 w
it

h
 p

e
tr

o
le

u
m

 e
th

e
r,

 
an

d
 X

I 
an

d
 X

II
 b

y
 b

e
in

g
 b

o
il

e
d

 
in

 e
th

an
o

l,
 

b
C

o
m

p
o

u
n

d
s 

V
II

I 
an

d
 I

X
 w

e
re

 c
o

lo
rl

e
ss

; 
II

-I
V

 a
n

d
 V

II
 l

ig
h

t 
y

e
ll

o
w

; 
V

, 
V

I,
 a

n
d

 X
I-

X
IV

 y
e

ll
o

w
; 

an
d

 X
 

re
d

. 
C

T
h

e 
IR

 s
p

e
c

tr
a

 
w

e
re

 o
b

ta
in

e
d

 o
n

 a
 

U
R

-1
0

 i
n

st
ru

m
e

n
t 

in
 p

a
ra

ff
in

 o
il

. 
F

o
r 

c
o

m
p

o
u

n
d

s 
H

-V
II

 t
h

e 
fr

e
q

u
e

n
c

ie
s 

o
f 

th
e 

v
ib

ra
ti

o
n

s 
o

f 
th

e 
a

m
id

e
 C

 =
 O

 a
n

d
 t

h
e 

N
it

 2
 g

ro
u

p
 a

re
 

g
iv

en
, 

fo
r 

V
II

I 
an

d
 I

X
 t

h
o

se
 o

f 
th

e 
N

it
 a

n
d

 O
H

 g
ro

u
p

s,
 

an
d

 f
o

r 
X

-X
IV

 t
h

o
se

 o
f 

th
e 

N
H

 g
ro

u
p

s,
 

c
m

-l
: 

II
 -

- 
1

7
1

0
, 

1
6

3
8

, 
3

2
1

0
, 

3
3

2
0

, 
3

4
9

0
; 

II
I-

 
1

7
0

5
, 

1
6

3
8

, 
3

3
1

0
, 

3
4

8
0

; 
IV

- 
1

7
1

5
, 

1
6

3
8

, 
3

3
0

0
, 

3
3

8
0

, 
3

4
8

0
; 

V
--

1
7

0
0

, 
1

6
3

9
, 

3
3

1
0

, 
3

4
8

0
; 

V
I-

1
7

0
5

, 
1

6
2

5
, 

3
3

0
0

, 
3

4
9

0
; 

V
II

-1
6

8
0

, 
1

6
2

8
, 

3
2

8
0

, 
3

4
5

0
; 

V
II

I 
- 

3
3

9
0

, 
3

4
2

0
; 

IX
--

 3
2

6
0

, 
3

3
8

0
; 

X
IV

 -
 

3
4

1
0

. 
d

T
h

e
 

P
M

R
 s

p
e

c
tr

a
 

(o
b

ta
in

ed
 o

n
 a

 J
N

M
-4

H
-1

0
0

 i
n

st
ru

m
e

n
t 

at
 1

0
0

 M
H

z 
w

it
h

 T
M

S
 i

n
 p

y
ri

d
in

e
 a

s 
in

te
rn

a
l 

st
a

n
d

a
rd

) 
a

re
 g

iv
e

n
 i

n
 p

p
m

 o
n

 t
h

e 
6 

sc
a

le
: 

V
II

 -
 

4
.9

2
 

(2
H

,-
C

H
 2

 

si
n

g
le

t)
; 

3
.6

0
 

(O
C

H
3)

; 
X

IV
-5

.1
7

 
(H

, 
7

-H
, 

si
n

g
le

t)
. 

b0
 

10
 



H 5 C 6 ~  4N~/NH2 :-/ t 3~u~'~u H5C6 - N'~/NH2 "CH . . . .  

HsC61~N/\Sll ttsC 6 N S--CH2--C-- R tisC6/~N DS"siJ 
I I I -VI I  

i 11 
H O tl 

HsC6 \ . . ~ N V N ~ . /  H H s C 6 k / N v h ~ , . / R  

H5C6/ v -S H5C6 / 
VI I I  IX X-XIV 

In compounds II-VI,  the amino group is so s t rongly pass iva ted  that in spi te  of the p re sence  of e lec -  
t ron-accep t ing  groups suppress ing  the e lect rophi l ic i ty  of the carbonyl  carbon in the ketonic pa r t  of the 
molecule ,  the cylization of I I -VI  to the cor responding  pyraz inothiaz ines  takes  place under  the action of 
wa t e r - abs t r ac t i ng  subs tances .  Thus, when I I -VI  a r e  heated with acet ic  anhydride at 90-100~ the pyraz ino-  
thiazines  X-XIV a re  obtained. The IR s pec t r a  of the 6 -a ry l -2 ,3 -d iphenylpyraz ino[2 ,3-b] - [1 ,4 ] - th iaz ines ,  
with the exception of XIV, lack the  absorpt ion of a NH group, which conf i rms  the i r  s t ruc tu re  as 7H d e r i v a -  
t ives .  The IR s p e c t r u m  and PMR s pec t rum  of XIV show that this substance,  l ike the 6 - a r y l - 2 , 3 - d i m e t h y l -  
pyraz ino[2 ,3-b] - [1 ,4] - th iaz ines  [1], exis ts  in the f o r m  of the 5H der iva t ive .  Thus, the IR s p e c t r u m  of XIV 
has the band of a NIt g roup  (3410 c m  -1, and in the PMR spec t rum the re  is the isolated signal of an olefinic 
proton with a chemical  shift  of 5.17 ppm. 

EXPERIMENTAL 

3-Amino-2-mercapto-5,6-diphenylpyrazine (I) was obtained as described previously [3], yield 75.7 %, 
mp 259-261~ 

3-Amino-2-phenacylthio-5,6-diphenylpyrazine (II). At 20-22~ an ethanolic solution of 0.46 g (2.3 
mmoles) of phenacyl bromide was added dropwise to a solution of 0.7 g (2.5 mmoles) of I in 20 ml of ethanol 
containing 0.14 g of KOH. After three hours' stirring, the precipitate was separated off and was washed 
with 5-10% aqueous alkali and water. Yield 0.82 g (89.3%), mp 147-151~ it was recrystallized from ethanol. 
Compounds HI-VII were obtained similarly. 

2,4-Dinitrophenylhydrazone of II. Yellow crystals, mp 236-237~ (from ethanol). Found, %:C 62.38; 
H 3.80; N 17.04; S 5.34. Calculated for C30H23N404S, %: C 62.38; H 4.01; N 16.98; S 5.55. 

6-Hydroxy-6-methyl-2,3-diphenyl-5,6-dihydropyrazino[2,3-b]-[l,4]-thiazine (VIII). At 0 to-5~ an 
ethanolie solution of 0.28 g (3 mmoles) of chloroacetone was added to a solution of 1.0 g (3.6 mmoles) of I 
in 35 ml of methanol containing 0.2 g of KOH, the mixture was stirred for 3 hr, the sodium chloride was 
filtered off, the filtrate was evaporated, the residue was triturated with ether, and the solid matter was fil- 
tered off. Yield 0.8 g (77.3%), mp I03*C. It was recrystallized from ether. Compound IX was obtained 

similarly. 

2,3,6-Triphenylpyrazino[2,3-b]-[l,4]-thiazine (X). A mixture of 0.37 g of II and 7 ml of acetic anhy- 
dride was heated at 90-95~ for 2 hr and cooled to 18-20~ after which the precipitate was filtered off and 
washed with water. Yield 0.15 g (42.5%). It was purified by two recrystallizations from ether. Compounds 

XI-XIV were synthesized similarly. 

1 . 

2. 
3. 
4. 
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