CYANOCYCLOALKANE AND CYANOARENE SULFONYL FLUORIDES: SYNTHESIS AND CYCLIZATION INTO SULTAMS
Maksym Kovalov1,2, Bohdan V. Vashchenko1,2, Yulian M. Volovenko1
1 Taras Shevchenko National University of Kyiv, Volodymyrska Street, 60, Kyiv 01601, Ukraine
2 Enamine Ltd., Chervonotkatska Street 78, Kyiv 02094, Ukraine 
 kovaliov.maksym@knu.ua
[image: image1.emf]O

OH

CN

S

CN

N N

SO

2

CN

N N

S

CN

O

ONa

TBAF, THF,

60 °C

93%

pyrimidine-2-thiol,

Ph

3

P

DEAD, THF,

0

20 

°C

74%

NaIO

4

,

RuCl

3



3H

2

O

CCl

4

CH

3

CN



H

2

O

1:1:2 (v:v:v)

88%

MeONa,

MeOH

SO

2

F

CN

NH

S

O

O

Selectfluor,

H

2

O,

0



20 °C

82%

NiCl

2



6H

2

O

NaBH

4

MeOH



30 °C

79%

7

8

9

10

6 3 1

Scheme 1

SO

2

Cl

CN

SO

2

F

CN

NaBH

4

MeOH

30 

°C

73%

NH

S

O

O

1. Ph

3

P, DEAD, AcSH,

  THF, 0



20 °C

2. Cl

2

, CH

2

Cl

2

, H

2

O, 0 °C

KF

18-crown-6

CH

3

CN

84%

5 3

1

TMSCN

NiCl

2



6H

2

O,

63%

0

20 

°C

86%

SO

2

F

CN

NH

S

O

O

NiCl

2



6H

2

O

NaBH

4

MeOH



30 °C

84% 4 2

Due to high biological activity, sulfonamides have demonstrated increasing scientific interest for the past decades, mainly with the widespread antibiotics, called ‘sulfa drug’. In the same way, sultams – cyclic sulfonamides, possess enormous potential as pharmaceutical agents, which are represented by marketed drugs piroxicam and sultiame. Saccharin is one of the first artificial sweeteners, that has been wildly used from XX century up to the present day. However, its sp3-enriched analogs, e.g. novel fused sultam 1 and benzo-γ-sultam 2, have been scarcely studied and were chosen as key compounds of this work (Figure 1). In turn, sulfonyl fluorides provoke increased synthetic interest as a consequence of the discovery of a new ‘click’ SuFEx reaction (SulfurVI Fluoride Exchange). This reaction is a key step in the synthesis of sultams via the reductive cyclization of cyanoalkylsulfonyl fluorides, which has been recently reported for the case of spirocyclic sultams.1 Herein, we expand this method by using cyanocycloalkane 3 and cyanoarenesulfonyl fluoride 4 for the preparation of fused γ‑sultams 1 and 2, respectively. The common way to produce sulfonyl fluoride 4 from the corresponding sulfonyl chloride 5 was revealed to be the unsuitable approach for diastereoselective synthesis due to epimerization of an adjacent secondary carbon stereocenter and formation of diastereomeric mixture sulfonyl fluorides 4. The reductive cyclization of this mixture provided a mixture of diastereomers of sultam 1. An alternative approach relied on sulfinate 6, which can be stereoselectively converted into sulfonyl fluoride 3. The reaction sequence commenced with the oxirane ring-opening 7 to obtain trans-β-hydroxynitlrile 8, which was converted to sulfide 9 by the Mitsunobu reaction. Sulfide 9 was oxidized into sulfone 10, which was treated with NaOMe in MeOH to give sulfinate 6. The oxidative fluorination of 6 was successfully performed to give 3 without epimerization of stereocenter, which allowed for the preparation of 1 as a single diastereomer by using NaBH4 – NiCl2·6H2O. Finally, we have success​fully applied the latter method to 2‑cyanobenzenesulfonyl fluoride 4 for the preparation of sultam 2.

[image: image3.emf]NH

S

O

O

O

NH

S

O

O

NH

S

O

O

Figure 1

. sp

3

-Enriched analogues of saccharin

sp

3

-enriching, 3D shape

Saccharin 1 2


(1) 
Stepannikova, K. O.; Vashchenko, B. V.; Grygorenko, O. O.; Gorichko, M. V.; Cherepakha, A. Y.; Moroz, Y. S.; Volovenko, Y. M.; Zhersh, S. S. Eur. J. Org. Chem. 2021, 47, 6530–6540.
� EMBED Unknown  ���








[image: image2.emf]NH

S

O

O

O

NH

S

O

O

NH

S

O

O

Figure 1

. sp

3

-Enriched analogues of saccharin

sp

3

-enriching, 3D shape

Saccharin 1 2

_1713912586.cdx

_1713911407.cdx

