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Thiazole analogs of isof lavones and the i r  4-thioxo der iva t ives  undergo recyc l i za t ion  to pyrazole  
de r iva t ives  and i s om er i c  isoxazoles  under  the influence of hydrazine,  methylhydraz ine ,  phenyl-  
hydrazine ,  and hydroxylamine .  A new group en ters  the 8 posi t ion or  two groups s imul taneous ly  
enter  the 6 and 8 posi t ions  of the chromone r ing in e lec t roph[ l ic  subst i tut ion reac t ions .  Data 
f r o m  the PMR spec t r a  and on the biological  act iv i ty  a r e  p resen ted  and d i scussed .  

We have p rev ious ly  shown that de r iva t ives  of chromone [2, 3], isoflavone [4], 3 - (2 -benzofury l )ehromone  
[5], and 3-(8-quinolyl )chromone [6] a re  read i ly  r ecyc l i zed  to 3- (2-hydroxyphenyl )pyrazole  der iva t ives  under 
the influence of hydraz ine .  In the p resen t  communica t ion  as new examples  of nucleophil ic reac t ions  in which 
the carbonyl  group and the double bond of the pyrone ring par t ic ipa te  we invest igated the reac t ion  of thiazole 
analogs  of isof lavones [7, 8] with hydrazine hydra te ,  methy lhydraz ine ,  phenylhydrazine,  and hydroxylamine.  
We found that  thiazole  analogs of 7-methoxyisof lavone  and 2 - m e t h y l -  and 2 - t r i f l u o r o m e t h y l - 7 - m e t h o x y i s o -  
f lavones (N-e) a r e  e x t r e m e l y  eas i ly  r e a r r a n g e d  to (2-hydroxyphenyl)pyrazole der iva t ives  I I - IV when they 
a re  t r ea t ed  with hydrazine and methylhydraz ine ;  this was proved  by chemical  r eac t ions  and the PMR spec t r a  
(Table 1). The reac t ion  of 3 - ( 2 - m e t h y l - 4 - t h i a z o l y l ) - 7 - m e t h o x y c h r o m o n e  (Ic) with methylhydraz ine  gave a 
mix tu re  of i s o m e r i c  pyrazo les  III and IV, which was sepa ra t ed  to give the individual compounds by f rac t ional  
c rys ta l l i za t ion  and p r e p a r a t i v e  th in - l aye r  ch romatography  (TLC). 
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I, II a R=Rl=H; b R=H, RI=CH3; c R=CHa, RI=H; d R=RI=CHa; e R=CH3, RI=CFa 

Py razo l e s  I I - IV a re  read i ly  soluble in 2 N sodium hydroxide solution, which indicates the p r e sen ce  of a 
f ree  phenolic hydroxy group in the i r  mo lecu le s .  Compounds II and III f o rm b lue -g reen  chelate complexes  with 
an alcohol solution of f e r r i c  chlor ide as  a consequence of the p r e s e n c e  of a hydroxy group in the ortho posi t ion 
re la t ive  to the ni t rogen a tom in the pyrazole  r ing (in the case  of pyrazo le  IV the fo rmat ion  of a colored chelate 
complex is imposs ib le ) .  A chelate s t ruc tu re  makes  it poss ib le  to explain the 1.0-1.18 ppm shift of the signal 

*See [1] for  Communicat ion 8. 

T. G. Shevchenko Kiev State Univers i ty ,  Kiev 252017. Trans la t ed  f rom Khimiya Getero ts ik l icheskikh  
Soedinenii, No. 3, pp. 321-327, March,  1982. Original a r t i c l e  submit ted D e c e m b e r  27, 1980. 

240 0009-3122/82/1803-  0240507.50 �9 1982 Plenum Publishing Corpora t ion  



T
A

B
L

E
 

1.
 

P
ro

d
u

ct
s 

of
 C

le
av

ag
e 

o
f 

th
e 

C
h

ro
m

o
n

e 
R

in
g

 o
f 

T
h

ia
zo

le
 

A
n

al
o

g
s 

of
 I

so
fl

av
o

n
es

 
(P

y
ra

zo
le

s 
an

d
 

Is
o

x
- 

az
o

le
s)

 

co
 . 

.c 
I- 

P
M

R
 

i 
c 

ru
m

 
P

P
m

 
po

un
d 

na
p,

 
pr

ot
on

s 
of
 t

he
 p

he
no

li
c 

pa
rt

 
th

ia
zo

le
 p

ro
to

ns
 

-2
-O

H
 

3-
H

 
2-

R
 

5-
H

 

II
a 

li
b 

II
c 

Il
d 

II
e 

II
I 

II
I*

 
IV

 
IV

* 
V

 
V

lI
b 

V
II

b*
 

V
Il

d 

V
II

@
 

V
il

e 
V

II
Ib

 

V
II

Ib
* 

V
ll

ld
 

I5
1-

-1
52

 

22
5-

-2
26

 

15
6-

-1
57

 

17
7-

-1
78

 

20
3-

-2
04

 
14

5-
-1

46
. 

15
9-

-1
60

 

18
5,

5 
13

5-
-1

36
 

10
2-

-1
03

 

14
9-

-1
50

 
13

9-
-1

40
 

10
7-

-1
08

 

V
II

Id
* 

I2
,5

( 

12
,4

f 

12
,4

~ 

12
,3

7 

13
,3

8 
9,

89
 

10
,2

6 
9,

80
 

9,
87

 
9,

82
 

9,
99

 

10
,3

8 
10

,0
5 

t 1
,0

5 
10

,2
4 

I 
9,

67
 I

 

9,
66

 
9,

65
 

9,
64

 

6,
43

 
[ 

6,
42

 
I 

6,
45

 

6,
38

 

6,
42

 
6,

54
 

6,
59

 
6,

60
 

6,
65

 
6,

53
 

6,
52

 

8,
64

 
8,

53
 

6,
60

 
6,

57
 

6,
55

 

6,
64

 
6,

55
 

6,
55

 

4-
O

CH
a I

 5
-H

 
6-

H
 

3,
75

 

3,
74

 

3,
76

 

3,
76

 

3,
69

 
3,

81
 

3,
88

 
3,

85
 

3,
74

 
4,

00
 

3,
79

 

3,
79

 
3.

79
 

3,
87

 
3,

80
 

3,
77

 

3,
82

 
3,

84
 

3,
83

 

6,
35

 
H 

6,
25

 

6,
35

 
CH

a 

6,
25

 
CH

a 

6,
30

 
CH

8 
6,

45
 

CH
3 

6,
36

 
CI
-1
3 

6,
53

 
C

H
8 

6,
56

 
CH

3 
6,

46
 

C
H

3 
6,

47
 

H
 

6,
56

 
H

 
6,

47
 

C
I'[

3 

6,
53

 
7,

25
 C

H
a 

6,
48

 
7

,2
7

 C
H

a 
6,

50
 

7,
16

 
H

 

6,
35

 
7,

02
 C

I%
 

6,
51

 
7,

13
 

6,
31

 
6,

99
 C

H
3 

8,
85

 

8,
93

 

2,
64

 

2,
69

 

2,
61

 
2,

73
 

2,
83

 
2,

69
 

2,
73

 

9,
02

 

8,
94

 
2,

68
 

2,
82

 
2,

69
 

9,
06

 

8,
99

 

2,
83

 

7,
0(

 

7,2
1]

 

6,
72

 

6,
98

 

7,
05

 
6,

83
 

6,
98

 
6,

47
 

6,
75

 
6,

53
 

7,
39

 

7,
35

 
7,

16
 

7,
05

 
7,

36
 

7,
07

 

7,
34

 
6,

79
 

7.
00

 

py
ra

zo
le

 o
r 

is
ox

az
ol

e 
pr

ot
on

s 

3(
5)

-H
 o

r 
3(

5)
-C

H
3 

7,
83

 

2,
33

 

7,
76

 

2,
31

 

8,
04

 

7,
56

 
7,

77
 

7,
69

 
8,

10
 

2,
47

 

2,
43

 
2,

40
 

2.
51

 

27
7 

2,
49

 

2,
53

 

Fo
un

d,
 %

 

N-
-R

 

H
 

9,
85

 
N

 1
5,

2 
S 

11
,8

 
H

 
10

,2
8 

N
 1

4,
5 

S 
11

,2
 

H
 

9,
81

1 
N

 1
4,

6 
I 

S 
11

,2
 

H
 

10
,3

31
 

N
 1

4,
0 

[ 
S 

11
,0

 
H

" 
9,

93
1 

N
 1

1,
9 

C
H

3 
3,

98
1 

N
 1

4,
2 

S 
10

,8
 

C
H

a 
4,

00
1 

C
H

a 
3,

67
 

S 
10

,2
 

C
H

s 
3,

91
 

C
6H

s 
7,

33
 

NN
 19

,71
,6 

S 
11

,0
 

gm
pi

ri
ca

l 
fo

rm
ul

a 

C
ia

H
tlN

aO
eS

 

C
14

H
Ia

N
aO

2S
 

C
14

H
la

N
aO

eS
 

C
I~

H
Is

N
aO

~S
 

C
I~

H
I~

Fa
N

aO
2S

 
C

I~
H

Is
N

aO
~S

 

C
I~

H
15

N
aO

2S
 

C
20

H
IrN

aO
2S

 
C1

4H
~a

N
~O

zS
 

--i 
I 

N
 

9,
4 

C
:~

H
~4

N
~O

~S
 

t0
,8

 

NN
 7

,8
 

C
15

H
nF

aN
~O

~S
 

9,
8 

C
~4

H
I2

N
eO

aS
 

S 
11

,0
 

N
 

9,
6 

C
~s

H
~4

N
2O

aS
 

10
,7

 

I C
al

c.
. 

%
 

N
 1

5,
4 

S 
11

,7
 

N
 1

4,
6 

S 
ii

,2
 

N
 1

4,
6 

S 
11

,2
 

N
 1

4,
0 

S 
I0

,6
 

N
 1

1,
8 

N
 1

3,
9 

S 
10

,6
 

S 
10

,6
 

N
 1

1,
6 

N
 

9,
7 

S 
11

,1
 

N
 

9,
3 

S 
10

,6
 

N
 

7,
9 

N
 

9,
7 

S 
ll

,t
 

N
 

9,
3 

S 
10

,6
 

*
T

h
e 

P
M

R
 

sp
ec

tr
a 

o
f 

th
e 

in
d

ic
at

ed
 

co
m

p
o

u
n

d
s 

w
er

e 
o

b
ta

iu
ed

 
fr

o
m

 
so

lu
ti

or
L

~
 

in
 d

eu
te

ro
ch

lo
ro

fo
rm

, 
w

h
il

e 

th
e 

P
M

R
 

sp
ec

tr
a 

of
 t

h
e 

re
m

ai
ni

ng
 c

o
m

p
o

u
n

d
s 

w
er

e 
o

b
ta

in
ed

 
fr

o
m

 
so

lu
ti

o
n

s 
in

 d
im

et
h

y
l 

su
lf

o
x

td
e.

 

Yi
el
d,
 

%
 95

 

93
 

91
 

84
 

88
 

33
 7 63
 

75
 

79
 

82
 

36
,5

 

23
,9

 

bo
 



D
o bo
 

T
A

B
L

E
 

2
. 

P
ro

d
u

ct
s 

o
f 

E
le

ct
ro

p
h

tl
tc

 
S

u
b

st
it

u
ti

o
n

 
of

 T
h

ia
zo

le
 

A
n

al
o

g
s 

o
f 

ls
o

fl
av

o
n

es
 

C
om

- 
po

un
d ]a
 

lb
 

lc
 

Id
 

Ie
 

V
Ib

 
V

Id
 

IX
c 

IX
e 

IX
f 

X
b 

X
c 

X
II

e 
X

II
f 

X
II

Ie
 

X
IV

b 

X
IV

c 

m
p,

 ~
 

12
3-

-1
24

 

16
8-

-1
69

 

21
8-

-2
19

 
22

0-
--

22
1 

23
3-

-2
34

 
15

0 

21
1-

-2
12

 

2R
 

H
 

8,
98

 
C

H
3 

2,
55

 
H

 
8,

89
 

C
H

~ 
2,

49
 

C
F~

 
C

H
3 

2,
28

 
C

H
3 

2,
28

 

PM
R

 s
pe

ct
ru

m
,*

 5
, 

pp
m

 

ch
ro

m
on

e 
ri

ng
 p

ro
to

ns
 

5-
H

 
6-

H
 

7-
R 

C
H

~O
 

3,
99

 
C

H
aO

 
3,

87
 

C
H

~O
 

3,
91

 
C

H
~O

 
3,

87
 

C
H

30
 

3,
92

 
IC

H
zO

 
3,

96
 

C
H

~O
 

3,
97

 

8-
R

 

H
 6

,9
1 

H
 6

,8
1 

H
 6

,8
6 

H
 6

,8
2 

H
 6

,9
1 

H
 6

,8
2 

H
 6

,8
4 

th
ia
zo
le
 p

ro
to

ns
 

2-
R

 
5-

H
 

H
 

8,
8!

 
H 

8,
83

 
C

H
3 

2,
74

 
C

H
3 

2,
73

 
C

H
~ 

2,
77

 
H

 
8,

84
 

C
H

~ 
2,

82
 

Fo
un

d,
 %

 
E

m
pi

ri
ca

l 
fo
rm
ul
a 

H
 

8,
94

 
C

Fa
 

C
O

O
C

H
2C

H
~ 

4,
36

; 
1,

17
 

C
H

3 
2,

68
 

H
 

8,
73

 

C
F3

 
C

O
O

C
H

2C
H

a 
4,

37
; 

1,
21

 
C

F3
 

C
H

3 
2,

49
 

H
 

8,
83

 

O
H

 
10

,8
6 

O
H

 
11

,0
5 

O
H

 
10

,9
0 

O
H

 
11

,6
9 

O
H

 
10

,5
7 

O
H

 
11

,8
3 

O
H

 
ll

,7
1 

O
H

 
O

H
 

11
,4

7 

O
H

 
11

,3
8 

H
 6

,9
5 

H
 6

,9
5 

H
 6

,9
6 

C
H

2N
 (C

H
~)

 2 
4,

12
; 

2,
56

 
C

H
2N

 (C
H

3)
 

3,
97

; 
2,

45
 

B
r 

B
r 

B
r 

I 

C
H

3 
2,

80
 

C
H

3 
2,

75
 

C
H

3 
2,

76
 

H
 

8,
87

 

C
H

3 
2,

73
 

C
H

3 
2,

71
 

C
H

8 
2,

74
 

C
H

3 
2,

71
 

H
 

8,
90

 

C
H

3 
2,

73
 

N
 

8,
9 

S 
10

,2
 

N
 

8,
9 

S 
9,

7 
B

r 
20

,0
 

B
r 

19
,0

 

B
r 

33
,4

 
N

 
3,

2 
S 

8,
5 

N
 

3,
3 

S 
8,

4 

C
I~

H
18

N
20

sS
 

C
I6

H
l~

N
20

3S
 ' 

C
Ia

H
7B

rF
3N

O
sS

 
C

t~
H

I2
B

rN
O

~S
 

C
 14

H
~B

r2
Fs

N
O

~S
 

C
1,

3H
sI

N
O

sS
 

C
I~

H
sI

N
Q

S 

C
al

c.
, %

 
Y

ie
ld

 

N
 

8,
9 

95
 

S 
10

,1
 

N
 

8,
9 

74
 

10
,1

 
B

r 
19

,7
 

54
 

B
r 

19
,5

 
69

 

13
r 3

2,
9 

51
 

N
 

3,
6 

78
 

S 
8,

3 
N

 
3,

6 
75

 
S 

8,
3 

*
T

h
e 

P
M

R
 

sp
ec

tr
a 

o
f 

Ib
, 

d
, 

IX
e,

 
e,

 
f,

 X
lI

e,
 

f,
 X

II
Ie

, 
an

d
 

X
IV

b
, 

e 
w

er
e 

m
ea

su
re

d
 

in
 D

M
S

O
, 

w
h

il
e 

th
e 

P
M

R
 

sp
ec

- 

tr
a 

o
f 

th
e 

re
m

ai
n

in
g

 
co

m
p

o
u

n
d

s 
w

er
e 

m
ea

su
re

d
 

tn
 d

eu
~

er
o

eh
lo

ro
fo

rm
. 

W
e 

d
es

cr
ib

ed
 

Ia
-e

, 
V

lb
, 

d,
 

an
d

 
lX

c,
 e

, 
f 

in
 [

7,
 8

1.
 



of the 6-H proton in the PMR spectra  of II-IV to strong field as compared with the position of the peak of the 
5-H proton in the spect ra  of start ing chromones I (see Table 2). The peak of the 5-H t r iazole  proton in the 
spect ra  of g - I V  also experiences a significant diamagnetic shift (1.52-1.88 ppm) as a resul t  of disruption of 
the coplanari ty of the thiazole and chromone r ings .  In the case of start ing 3-(4- thiazolyl)-7-raethoxyehromones 
Ia, c there  is a s trong unbonded interaction of the 5-H proton of the thtazole r ing with the earbonyl oxygen atom, 
since the s te r ic  hindrance between the thiazole and chromone r ings is not substantial in this ease. This in ter-  
act ion gives r i se  to a paramagnet ic  shift of the signal of the indicated proton. The broad signal of the 5-H p r o -  
ton of the pyrazole  ring ( sp in-sp in  coupling with the proton attached to the ni trogen atom) and the separa te ly  
observed singlets of the 2-OH and NH groups at 12.37-1.3.38 and 9.81-10.33 ppm also constitute evidence in 
favor of the pyrazole  s t ruc ture  of der ivat ives  II. 

The reac t ion  of phenylhydrazine wfth chromone Ie in alcohol solution resu l t s  in the format ion of 1-phenyl-  
pyrazole  derivative V only af ter  refluxing for 4 h. The following facts constitute evidence in favor of s t ruc ture  
V. The compound obtained is soluble in dilute sodium hydroxide and does not form a colored complex with an 
aleohol solution of f e r r i c  chloride.  The phenolic hydroxy group shows up in the PMR spec t rum in the form of 
a nar row peak at 9.92 ppm, which indicates the absence of an in t ramolecular  interact ion between the hydroxy 
group and the nitrogen atom of the pyrazole  ring; the f ive-proton singlet at 7.37 ppm corresponds  to the protons 
of the phenyl group, and the absence of splitting of the signal of the phenyl group indicates that the benzene ring 
deviates f rom the plane of the pyrazole  r ing.  

An oxtme s t ruc ture  was assigned to the products  of the react ion of chromones ,  flavones, and isoflavones 
with hydroxylamine in [9, 10]. These studies were subsequently re -examined .  It was found that the products  of 
the react ion of hydroxylamine with chromone and thioxoehrome derivat ives  are not oximes,  but r a the r  der iva-  
t ives of i somer ic  isoxazoles [11-14]. We determined that the thiazole analogs of 2 -me thy l -  and 2 - t r i f luoro -  
methyl -  isoflavones Ib, d, e form isoxazoles with hydroxylamine;  exciusively isoxazoles VII are  formed f rom 
ehromones I in most  eases,  while a mixture  of i somer ic  isoxazoles  VII and VIII is formed f rom thioxoehromones 
VI. 

vmb, d vl b,d vii b, d 
INH20|I 

V|~V|f| R~CliaO | bj d~ e 

The mixtures  of i somer ic  [soxazoles were separated to give the individual compounds by selective c r y s -  
tal l izat ion and TLC. Both types of isoxazoles are  readily soluble in 2 N alkali solution. The i somer ic  isoxazoles 
can be readi ly distinguished f rom one another by react ion with f e r r i c  chloride and by means of their  ch romato -  
graphic mobil i t ies : Compounds of the VII type a re  distinguished by their  lower ehromatographic  mobili t ies in 
benzene-e thano l  (9 : 1) and do not give a color  reaction,  whereas  compounds of the VIII type form a b lue-green  
chelate through the phenolic hydroxy group and the nitrogen atom of the [soxazole r ing.  In addition, the iso-  
mer i c  isoxazoles differ f rom one another with respec t  to the chemical  shift of the phenolic hydroxy group in 
the PMR spect ra  measured  in deuterochloroform.  The 2-OH group of i somers  VIII forms an in t ramolecular  
hydrogen bond of the chelate type with the ni trogen atom of the isoxazole ring and absorbs  at 9.64-9.66 ppm, 
whereas  the same phenolic hydroxy group in i somers  VIII par t ic ipates  in the format ion of an in t ramolecular  
hydrogen bond with involvement of the nitrogen a tom of the s te r iea l ly  favorably oriented thiazole r ing and ab-  
sorbs  at 10.38-1.1.05 ppm. If the PMR spect ra  of isoxazoles VII and VIII are  measured  in dimethyl sulfoxide 
(DMSO) (Table 1), the signal of the phenolic hydroxy group is found at 9.67-10.24 ppm, r ega rd less  of the nature 
of the isoxazole.  This suggests  that the 2-OH group under these conditions par t ic ipates  in the format ion of an 
in termoleeular  hydrogen bond with the solvent.  The absenee of a ehromone ring in VII and VIII is eonfirmed 
by the shift to s t rong field of the peaks of the 5-H proton of the thiazole r ing (0.34-0.77 ppm) and the 6-H proton 
of the phenolic par t  of the molecule (0.8-0.9 ppm) as compared with the s tar t ing ehromones (see Tables 1 and 2). 

The reac t ion  of thiazole analogs of 7-hydroxyisof lavones  1Xb, c with dimethylaminomethane in hot dioxane 
leads to the format ion of Mannieh bases  Xb, c. The dimethylaminomethyl  group enters  the 8 posit ion of the 
ehromone ring.  The aromat ic  protons in the 5 and 6 positions show up in the PMR spec t ra  in the form of doublets 
with a s p i n - s p i n  coupling eonstant of 8 Hz. In other e lectrophi l ic  substitution react ions  (bromination and iodina- 
tion) the halogen atom also enters  the 8 position, or two bromine atoms simultaneously enter  the 6 and 8 positions 
of the chromone ring (XIIIe). 
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X ,f 

IX b, c, e, f xb, c Xlle, f, XlVb, c 
IX, XII f R=CH3, R:=COOC2Hs; X X=CH2N(CHa)2; XII X=Br; XIV X=l 

In o rde r  to search  for  medicinal  prepara t ions  among heterocycl ic  analogs of isoflavones for the t r e a t -  
ment of d iseases  of the card iovascular  sys tem we investigated some of the compounds obtained for their  hypo- 
l ipidemic activity. As a resul t  of the tes t s  we observed that under the conditions of hyperlipidelnia developed 
under the influence of Triton WR-1339, injection of the animals with VIb, Xb, XIc, and XIVe impedes the develop- 
ment of hyperlipidelnia and dec reases  the amounts of cholesterol  and t r ig lycer ides  (Table 3). The biological 
studies were  made in compar ison  with t se tamifen in male  rats  weighing 200-300 g afflicted with exper i -  
mental ly induced hyperl ipidemia.  The investigated compounds were injected intraperi toneally in doses of 25- 
150 Ing/kg 24 h p r io r  to the use of Triton and simultaneously with it. The LDs0 values were determined in ex- 
per iments  with mice by intraperi toneal  injection. 

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

The individuality of the compounds obtained and the course of the reactions were monitored by TLC on 
Silufol with elution with ch lo rofor ln - lne thano l  (9 : 1) or  benzene -e thano l  (9 : 1). The PMR spec t ra  were mea-  
sured with a ZKR-60 spec t romete r  relat ive to te trarnethylsi lane as the internal s tandard.  The constants and 
yields of the compounds obtained are given in Tables 1 and 2. 

3- (2-Hydroxy-4-rne thoxyphenyl) -4-{2-R-4- th iazoly l )pyrazoles  (IIa-e). A 12-rnl (24 rnlnole) sample of a 
2 N alcohol solution of hydrazine hydrate was added to a hot solution of 2 Inlnole of chrolnone I or th ioxochro-  
Inone VI in the minimum amount of alcohol. After 5-10 Inin, the react ion mixture was diluted with 200 Inl of 
water ,  and the resul t ing precipi ta te  was removed by fi l t rat ion and crysta l l ized f rom aqueous alcohol to give the 
product in the form of color less  needles.  

1-Methyl -3-  (2-hydroxT-4-Inethoxyphenyl)-4-  (2~inethyl-4-thiazolyl)pyrazole (III) and 1-Methyl-4-  (2- 
Inethy ' l -4- thiazolyl)-5-(2-hydroxy-4-1nethoxyphenyl)pyrazole  (IV). A 2-1nl (40 Inmole) sample of methylhydra-  
zinc was added to a warm solution of 2.73 g (10 mmole) of chromone Ic in ] 80 mI of alcohol. After 5 rain, the 
mixture was evaporated to a volume of 50 Inl, and the resul t ing precipi ta te  was removed by fi l tration andwashed 
with alcohol to give 1.51 g (50%) of a mixture of i somers  III and IV. Crysta l l izat ion f rom alcohol gave 1 g (33%) 
of pyrazole  ItI. The mother  l iquor af ter  isolation of III was evaporated, and the residue was chrolnatographed on 
plates with s i l ica gel (with a layer  thickness of I rnm) in benzene-e thano l  (9:1).  Desorption with alcohol gave 
0.21 g (7%) of pyrazole  IV. 

1 -Pheny l -4 -  (2-1nethyl-4- thiazolyl)-5-(2-hydroxy-4-1nethoxyphenyl)pyrazole  (V). A mixture of 0.55 g 
(2 rnmole) of chrornone Ic and 0.25 Inl of phenylhydrazine in 30 Inl of alcohol was refluxed for 4 h, af ter  which 
it was poured into 100 Inl of water ,  and the react ion product was removed by fi l trat ion and crysta l l ized f rom 
aqueous alcohol. The yield was 0.46 g. 

3 - R ' - 4 -  (2-R-4-Thiazoly l ) -5-  (2-hydroxy-4-1nethoxyphenyl)isoxazoles (VIIb, d, e). A mixture of 2 mlnole 
of chrolnone Ib, d, e and 6 Inlnole of hydroxylamine hydrochloride in 10 rnl of dry pyridine was heated at 110- 
115~ for 1-3 h, after  which the hot solution was poured into 150 Inl of water .  The result ing precipitate was r e -  
moved by fi l t rat ion and crys ta l l ized f rom aqueous alcohol. 

TABLE 3. Effect of 3 - (4-Thiazoly l ) -7-hydroxyehro lnone  Derivatives 
on Hyperlipidernia in Rats Induced by the Injection of Tri ton WR-1339 * 

Compound 

Vlb 
XlVc 
Control 
Xb 
Xic 
Control 
Tsetamifen 

*With respec t  

Amounts of cholesterol and triglycerides in 
~he blood serum of the rats. mg 70 
~holesterol 70 de- triglycer- 

crease ides 

259,0_+2,8 
247,0-+ 1,7 
293,5 • 3,3 
264,2-+3,5 
267,5-+2,4 
303,6-+4,6 
251,1_+5,5 

I -- 11,7 344,0--+ 3,1 
--15,8 342,0_+ 1,5 

412,0-+4,1 
-- 13,0 343,0-+ 1,7 
--11,2 345,2-+2,0 

422,0-+4,5 
-- 17,3 299,2-+5,6 

~ode- 
crease 

" - - 1 6 , 5  

- -  1 7 , 0  

- -  1 8 , 7  

--18,2 

--29,1 

LDs0, 
rag/kg 

8000 
3000 

500 
1000 

to six animals for each substance (P< 0.001). 

Dose~ 
mg/kg 

i5o 
150 

25 
50 

200 , 
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3-Methy l -4 -  (2 - th iazo ly l ) -5 - (2-hydroxy-4-methoxyphenyl ) i soxazo le  (VIlb) and 5 -Methy l -3 -  (2-hydroxy-4-  
methoxyphenyl ) -4- (2- th iazo ly l ) i soxazole  (VIIlb). A mix tu re  of 2.89 g (10 mmole)  of th ioxochromone Vlb and 2 .1g  
(30 mmole)  of hydroxylamine  hydrochlor ide  in 10 ml  of dry  pyridine was heated at 100-105~ for  1-2 h, a f t e r  
which it was poured into 150 ml of wate r ,  and the resul t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and washed 
with wa te r .  The yield of the mix tu re  of i s o m e r i c  i soxazoles  VIlb and VIIlb was 2.3 g (80%). The mix tu re  of 
products  was ref luxed in hexane,  and the hot suspens ion was f i l tered to r e m o v e  the undissolved m a t e r i a l  (VIIb). 
The hexane solution was cooled to give ac icu la r  c ry s t a l s  of VIIlb containing a very  smal l  amount of VIIb. R e -  
c rys ta l l i za t ion  of VIIlb success ive ly  f r o m  hexane and aqueous alcohol gave 1.05 g (36.5%) of pure  product  in the 
f o r m  of co lo r l e s s  needles  with mp 139-140~ Recrys ta l l i za t ion  of VIIb f r o m  aqueous alcohol gave 1.02 g (35.4%) 
of pure  reac t ion  product  in the fo rm of shiny pla tes  with mp 135-136~ Isoxazo]e VIIIb p roved  to be identical 
to the subs tance  obtained in a s i m i l a r  reac t ion  f r o m  chromone lb. 

37Methy l -4 -  (2-methyl~4- th iazoly l ) -5-  (2-hydroxy-4-methoxyphenyl ) i soxazole  (VIId) and 5 -Methy l -3 -  (2- 
hydroxy-4-methoxypheny l ) -4 - (2 -methy l -4~ th iazo ly l ) i soxazo le  (VIIId). The reac t ion  of 2.1 g {7 mmole)  of th ioxo-  
ch romone  VId and 1.5 g (21 mmole )  of hydroxylamine  hydrochlor ide  under the conditions for  the p r epa ra t i on  of 
VIIb and VIIIb gave 1.68 g {80.4%) of a mix tu re  of i s o m e r i c  i soxazoles  VIId and VIHd. Crys ta l l i za t ion  f r o m  
aqueous alcohol in the p r e s ence  of act ivated charcoal  gave 1.2 g of a substance in the f o r m  of cubic p r i s m s ,  
which was found to be a mix tu re  of i soxazoles  by means  of TLC.  P r e p a r a t i v e  TLC on s i l ica  gel with a l aye r  
th ickness  of 1 m m  in b e n z e n e - e t h a n o l  (9 : 1) gave 0.5 g (23.9%) of VIIId in the f o r m  of needles with mp 107- 
108~ (from alcohol) and 0.3 g (14.4%) of VIId in the f o r m  of pla tes  with mp ]02-103~ {from aqueous alcohol).  

3 - ( 2 - R - 4 - T h t a z o l y l ) - 7 - h y d r o x y - 8 - d i m e t h y l a m i n o m e t h y l c h r o m o n e s  (Xb, c). A mix tu re  of 20 mmole  of 
ehromone Vlb, c, 10 ml  of his (dimethylamino)methane,  and 70 ml  of dioxane was ref luxed for  1-2 h, a f te r  which 
the solvent was r emoved  by vacuum dis t i l la t ion (with a wa te r  a sp i r a to r )  to give a subs tance  that was soluble in 
wa te r  and methanol .  Mannieh base Xb was c rys t a l l i zed  f r o m  h e p t a n e - b e n z e n e  (4 : 1), while Xc was c rys ta l l i zed  
f r o m  isopropyl  alcohol.  

3 - (2 -Me thy l -4 - th i azo ly l ) -7 -hyd roxy -8 -d ime thy l aminome thy l ch romone  Hydrochlor ide  (XIc). Dry hydrogen 
chloride was bubbled into a solution of 0.32 g (1 mmole )  of Xc in dry ch lo ro fo rm for  30 rain, and the resul t ing  
prec ip i ta te  was r emoved  by f i l t ra t ion,  washed with ch lo ro fo rm and e ther ,  and c rys ta l l i zed  f r o m  dioxane to give 
0.33 g (94%) of a product  with mp 239-240~ Found: C1 10.3%. CI6H1GN203S.HC1. Calcuiated:  C1 10.1%. 

3~(2-Methy l -4 - th iazo ly l ) -7 -hvdroxy~8- iodochromone  (XIVc). A mix tu re  of 0.52 g (2 mmole)  of ehromone 
IXc and 0.74 g (3 mmole)  of c rys ta l l ine  iodine in 10 ml  of dimethyl  sulfoxide (DMSO) was mainta ined at 20~ 
for  3 days,  a f t e r  which it was poured into 100 ml  of wa te r ,  and the resul t ing  p rec ip i t a t e  was r emoved  by f i l t r a -  
t ion and washed with 5% sodium sulfite solution to give 0.58 g (75%) of product ,  which was c rys ta l l i zed  f r o m  n- 
butanol.  Compound XIVb was s i m i l a r l y  obtained. 

2 - R ' - 3 - ( 2 - M e t h y l - 4 - t h i a z o l y l ) - 7 - h y d r o x y - 8 - b r o m o c h r o m o n e s  (XIIe, f). A solution of 0.32 g (2 mmole)  of 
b romine  in 4 ml  of glacia l  ace t ic  acid was added gradual ly  with s t i r r ing  and heating (70-80~ to a suspension 
of 2 m m o l e  of chromone IXe, f in 6 ml of g lac ia l  ace t ic  acid,  a f t e r  which s t i r r ing  was continued for  4 h. The 
resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion  and c rys ta l l i zed  f rom aqueous alcohol .  

2 - T r i f l u o r o m e t h y l - 3 - ( 2 - m e t h y l - 4 - t h i a z o l y l ) - 7 - h y d r o x y - 6 , 8 - d i b r o m o c h r o m o n e  (XIIIe). A solution of 0.32 g 
(2 mmole )  of b romine  in 4 ml  of glacial  ace t ic  acid was added gradual ly  to a ref luxing solution of 1 mmole  of 
chromone IXe in 5 ml  of glacial  acet ic  acid,  a f te r  which heating was continued for  8 h. The resu l t ing  prec ip i ta te  
was r emoved  by f i l t ra t ion  and c rys ta l l i zed  f r o m  aqueous methanol .  The yield was 0.19 g. 
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S Y N T H E S I S  O F  c i s - A N D  

t r a n s - P E  R H Y D R O T H I E  N O [ 3 , 4 - d ] I M I D  A Z O L E - 2 - T H I O N E  

5 , 5 - D I O X I D E S  

G. I .  K h a s k i n ,  T .  t~. B e z m e n o v a ,  a n d  
P .  G.  D u l ' n e v  

UDC 547.732.733.735'785.5.07 : 
541. 634 

It is shown that the cis and t rans  i somers  of perhydrothieno[3,4-d] imidazole-2- thione 5,5-dioxides 
can be obtained in good yields f rom the access ib le  derivat ives of thiolane and 2-thiolene 1,1-diox- 
ides. 

In the course of developing r e s e a r c h  on the synthesis  of new two-r ing compounds with potential biological 
activity f rom derivat ives of thiolane and 2-thiolene 1,1-dioxides [1] we synthesized a number of perhydrothieno-  
[3,4-d] imidazol e-2-thione 5,5-dioxides.  

We established that sulfones In, b reac t  with isothiocyanates or with thiophosgene and amines to give 
thioureas IIa-c,  which undergo cyclizat ion in the same way as ureas  [2, 3] to give two-r ing compounds I l ia-c :  

R' 

R'Ntt2 I , 
o//% Lo~~ J R 

la, b II 3 - c  I I I  a - c  

],3 P,=C6Hs; b R'=C6H~CH2; II, l l l  a R=R'=CsH~; b R=C6H s, R'=C6HsCH~; c R-R'=C6H~CH 2 

It has previously been demonstra ted [], 2] that the in t ramolecular  cyelization of N-(1,1-dioxo-2-thiolen-  
4-yl)ureas  and N-monosubstituted 1 ,1-d ioxo-2- th io len-4-yl  es te r s  of di thiocarbamic acids leads to c is-fused 
two-r ing compounds. The react ion under considerat ion in this paper proceeds s imi lar ly ,  and we therefore  
assigned a cis s t ructure  to IIIa-c .  We obtained thei r  t rans  i somers  by the action of thiophosgene on t r a n s -  
3,4-diaminothiolane 1,1-dioxides IVc, d (obtained by the method in [4]) in the presence of t e r t i a ry  amines.  

R ~ .  R 

U ' 
cs% %~s/"-~n'l ~c=s 

(C2Hs)3N O// " k ~  .,,u N/ 
O "~ %O I 

IVc, d VC, 

IV, V C R=CsHsCH2: d R=CH 3 

A melt ing-point  depress ion is observed for a mixture of IIIc and Vc, and the IR {Table 1) and PMR spec-  
t r a  of these compounds differ:  The c~ protons of the 1,1-dioxothiolane rings of HIa, c give multiplets withwidths 
of, respect ively ,  8 Hz {3.48 ppm, t r i f luoroace t ic  acid) and 13 Hz (3.4 ppm, deuteropyridine).  A group of signals 
f rom 2.75 to 3.8 ppm is observed for  the c~ protons of the l , l -d ioxothiolane ring of Vc in deuteropyridine.  It 
has been repor ted  that s imi lar  differences are  observed in the spec t ra  of c i s -  and t rans-perhydro th ieno[3 ,4-d] -  
imidazol-2-one 5,5-dioxides [2, 5] and cis and t rans  3,4-disubsti tuted thiolane 1,1-dioxides [6]. Taking these 
data into account, we assigned cis and t rans  s t ruc tu res  to III and V, respect ively .  
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