THE INTERACTION OF 1λ6-ISOTHIAZOLIDINE-1,1,4-TRIONES 
WITH C-ELECTROPHILES
Popova M.V.1,2, Dobrydnev А.V.1
1 Taras Shevchenko National University of Kyiv 

01601, Kyiv, Volodymyrska Street, 64/13; e-mail: marie.v.popova@gmail.com
2 Hochschule Geisenheim University, Germany, 65366, Geisenheim, Von Lade Straße, 1
[image: image1.wmf]N

S

O

M

e

O

O

1

,

2

R

1

R

2

N

S

O

M

e

O

O

N

S

C

l

M

e

O

O

M

e

M

e

O

E

t

O

1

2

1

3

(

E

t

O

)

3

C

H

,

 

A

c

2

O

r

e

f

l

u

x

,

 

2

 

h

D

M

F

,

 

P

O

C

l

3

 

C

H

2

C

l

2

0

-

2

0

°

C

,

 

3

0

 

h

n

o

 

r

e

a

c

t

i

o

n

 

a

n

d

s

t

a

r

t

i

n

g

 

m

a

t

e

r

i

a

l

s

r

e

c

o

v

e

r

i

n

g

b

l

a

c

k

e

n

i

n

g

 

a

n

d

d

e

c

o

m

p

o

s

i

t

i

o

n

o

f

 

s

t

a

r

t

i

n

g

 

s

u

l

t

a

m

i

n

 

c

a

s

e

o

f

 

2

i

n

 

c

a

s

e

o

f

 

1

.

N

S

O

M

e

O

O

M

e

M

e

P

h

9

N

S

O

M

e

O

O

1

0

,

1

1

R

1

R

2

N

M

e

2

D

M

F

D

M

A

,

 

M

e

O

H

2

0

°

C

 

t

o

 

r

e

f

l

u

x

,

 

1

h

P

h

C

H

O

,

 

P

y

r

i

d

i

n

e

2

0

°

C

 

t

o

 

r

e

f

l

u

x

,

 

2

h

N

S

O

M

e

O

O

1

4

,

1

5

R

1

R

2

M

e

M

e

M

e

I

,

 

K

2

C

O

3

D

M

F

,

 

r

t

,

 

4

8

 

h

N

S

H

O

M

e

O

O

3

,

4

R

1

R

2

N

S

H

O

M

e

O

O

5

-

8

R

1

R

2

N

H

P

h

X

P

h

O

P

h

N

C

X

,

 

D

B

U

 

D

M

F

,

 

r

t

,

 

o

v

e

r

n

i

g

h

t

P

h

C

O

2

H

,

 

E

D

C

,

 

D

M

A

P

 

D

M

F

,

 

r

t

,

 

9

6

 

h

1

,

3

,

1

0

,

1

4

 

R

1

 

=

 

R

2

 

=

 

M

e

2

,

4

,

1

1

,

1

5

 

R

1

 

+

 

R

2

 

=

 

(

C

H

2

)

2

6

 

R

1

 

+

 

R

2

 

=

 

(

C

H

2

)

2

,

 

X

 

=

 

O

8

 

R

1

 

+

 

R

2

 

=

 

(

C

H

2

)

2

,

 

X

 

=

 

S

5

 

R

1

 

=

 

R

2

 

=

 

M

e

,

 

X

 

=

 

O

7

 

R

1

 

=

 

R

2

 

=

 

M

e

,

 

X

 

=

 

S

We turned our attention to the reaction of β-keto-γ-sultams 1 and 2 with C-electrophiles. The direct acylation with acid chlorides did not prove to be regiosective method. For this reason we examined acylation by benzoic acid in the presence of coupling agent EDC and DMAP. Indeed, after 96 h standing at 20°C and standard work-up procedure the desired sole products 3,4 were obtained. The keto sultams 1 and 2 also readily react with phenyl isocyanate and phenyl isothiocyanate. As a result, the corresponding amides 5,7 and thioamides 6,7 were obtained. The condensation of sultam 1 with benzaldehyde gave the ketone 9. In the same time we were not in a position to carry out a similar reaction between spiranic keto sultam 2. We have previously described the synthesis of dimethylaminomethylene derivative 11 [1]. The non-spiranic product 1 was obtained in a similar manner. An example of striking differences in chemical behaviour of 1 and 2 was found upon Vilsmeier reaction conditions. Thus, chloroformilation of 1 with Vilsmeier reagent (DMF/POCl3) afforded successfully cyclic β-chlorovinylaldehyde 12. At the same time, when this procedure was applied to 2 quite dissatisfactory result was obtained consisted in complete decomposition of the starting material. However, being in mind that β-chlorovinylaldehydes are related to β-ketoenoles and can be replaced with each other for the heterocyclization reaction we turned our attention to condensation of 1 and 2 with triethyl or-thoformate. In this way 13 was synthesized in a straightforward manner. Interes-tingly, when this methodology was tried out on 1 after work up procedu-re starting mate-rials were recove-red. The com-pounds 12 and 13 are expected to be useful intermedia-tes, as on intereac-tion with diverse amidines they would provide the range of fused he-terocyclic systems
[1] Dobrydnev, A. V; Popova, M. V; Saffon-Merceron, N.; Listunov, D.; Volovenko, Yu. M. Synthesis 2015, 47(17), 2523–2528.
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