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ABSTRACT

Enyne-substituted benzoisothiazole derivatives have been synthesised under one-pot,
operationally simple conditions using 2-iodo-N-(trimethylsilylethynyl)benzenesulfonamides
and terminal alkynes as starting materials and a palladium—copper-based catalytic system. The
structure of these heterocycles has been demonstrated by NMR spectroscopy and confirmed

by X-ray crystallographic analysis. A plausible reaction mechanism has been proposed.
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Isothiazole (1, Scheme 1) (1,2-thiazole), 2-R-2H-1,2-thiazines (2), and their benzo-

analogues (3 and 4, respectively) are privileged heterocyclic frameworks that occur in a large



number of compounds that exhibit extensive biological activities. In particular, 1,1-dioxide
(sultam) derivatives (5-8) inhibit various enzymes' " and are antiproliferative agents against
vascular smooth muscle cells,” rat aortic myocites,” and several cancer cell lines."""" 1,2-
Benzothiazine dioxide derivatives also exhibit potent anti-HIV-1" and excellent anti-
inflammatory and analgesic activities.” They are known as oxicams,” and piroxicam (9,
Scheme 2), meloxicam (10), droxicam, and ampiroxicam are marketed world-wide under

many brandnames.
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Scheme 1. General structure of 1,2-thiazole (1), 1,2-thiazine (2), and of their benzo- (3 and 4)
and 1,1-dioxide derivatives (5-8).
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Scheme 2. Molecular structure of piroxicam (9) and meloxicam (10).

We recently became interested in the synthesis of 6H-dibenzo[c,e][1,2]thiazine 5,5-
dioxide derivatives 15b (Scheme 3) containing two benzene rings fused with the thiazine
dioxide motif. To this end, we were inspired by the strategy designed by Witulski and
Alayrac" for the assembly of the carbazole nucleus 15a by an A—>ABC ring-formation
approach based on the synthesis of functionalised tosylynamides 11a, the reliability of the
Sonogashira reaction, and the efficiency of transition-metal-catalysed alkyne
cyclotrimerisation. By analogy, we anticipated that 2-iodobenzenesulfonynamides 11b would
be suitable precursors of diynes 13b (Scheme 3). Contrary to our expectations, application of
the Sonogashira coupling to iodides 11b did not afford the intermediates 13b. Instead,
alkynyl-substituted 3-ylidene-dihydrobenzo[d]isothiazole 1,1-dioxides 21 were formed

(Scheme 4), which is the subject of the present communication.
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Scheme 3. A—ABC ring-formation approach to substituted —carbazoles (15a) or

dibenzothiazine 5,5-dioxides (15b) by transition-metal-catalysed alkyne cyclotrimerisation.

We first synthesised ynamide 18 from  the precursor N-phenyl 2-
iodobenzenesulfonamide 16 by adapting the route described by Feldman and Witulski as
shown in Scheme 4. Thus, deprotonation of sulfonamide 16 with potassium
hexamethyldisilazane (KHMDS) in toluene, followed by addition of the readily available
trimethylsilylethynyliodonium triflate 17" gave a 70-77% yield of the desired ynamide 18, as
isolable, colourless crystals that were fully characterised by spectroscopy and by single crystal
X-ray diffraction (See Supplementary Data). Then, as mentioned above, treatment of 18 with
trimethylsilylacetylene (19a) under classical Sonogashira conditions'*" failed. Despite several
attempts, indeed, the expected diyne 20a did not form, but enyne-substituted isothiazole
derivative 21a in 88% yield resulting from a 5-exo-dig cyclisation. Finally, desilylation with

tetrabutylammonium fluoride (TBAF) in wet THF'*"* furnished 22a in 90% yield.
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Scheme 4. Synthesis of benzoisothiazole 1,1-dioxide 22a.

The elucidation of the structure of compound 21a was not an easy task. The IR
spectrum includes the typical absorption band of only one alkyne functional group and the
shift of the C=C stretch to 2111 cm ' might be attributed to conjugation. In addition, the bands
for the symmetric and asymmetric vibrations of the SO, group appear at 1179 and 1340 cm ™,
respectively. The 'H and"C NMR spectra contain the characteristic signals for two
trimethylsilyl groups, a doublet at 9.27 ppm assignable to C(7)H shifted downfield by the
neighbouring SO, ‘group, and a set of peaks attributed to unsaturated carbons and the
corresponding hydrogens that are difficult to draw any firm information. Fortunately, the
exact molecular structure of 21a was unambiguously assured by X-ray analysis (Fig. 1),"
which -~ featured a benzoisothiazole 1,1-dioxide core with a Z-configured 1,3-
bis(trimethylsilyl)prop-2-yne-1-ylidene substituent at position 7 (Fig. 1). The C7-C14 and
C18=C19 distances are characteristic of carbon—carbon double and triple bonds, respectively.
The geometrical parameters around the vinylic atoms C7 and C14 are in good agreement with
sp’ hybridisation. Only slight deviations of 6.9° (C19-C18-C14) and 1.8° (Si2-C19-C18) to
180° for acetylenic carbons C18 and C19, respectively, are observed, indicating that there is
no constraint in the binding of the trimethylsilylacetylene fragment to the vinyl group. Sultam
21a is a sterically demanding compound and the dihedral angle of 69.8° between the planes
(C1—>C6) and (C8—C13) (Fig. 1) shows that both aromatic rings are almost perpendicularly
oriented in the solid state. This conformation is likely stabilised by the trimethylsilyl group

via intramolecular interactions between C15-H15C and 7 (C8—C13) aromatic ring, and weak



intramolecular H-bonds between C16-H16C and nitrogen atom NI (Fig. 1) (See also
Supplementary Data). However, in solution at room temperature, the ortho (9 and 13) and
meta (10 and 12) carbons and hydrogens are equivalent in NMR spectroscopy, indicating that
the phenyl group is freely rotating around the N1-C8 bond.

Figure 1. ORTEP representation of isothiazole 21a, with thermal ellipsoids drawn at the 50%

probability level. Hydrogen atoms were removed for clarity.

To the best of our knowledge, enyne-containing benzoisothiazole 1,1-dioxides 21 have
a structure hitherto unknown. Only the syntheses of related sultams 23" and isoindolin-1-ones
24" (Scheme 5) have been reported, albeit using different methodologies. It has also been
reported recently by Kumara Swamy et al.” that when 2-iodobenzenesulfonynamide 25 was
treated with a variety of nitrogen (amines and sulfonamides), carbon and oxygen (phenols)
nucleophiles in the presence of a palladium catalyst, 1,2-benzothiazine 1,1-dioxides 26 were
synthesised through a 6-endo-dig tandem cyclisation (Scheme 6). By contrast, the use of
alcohols as nucleophiles resulted in a 5-exo-dig cyclisation, without incorporation of the
nucleophile.” In the present case, in the absence of nucleophile and using a Pd/Cu catalytic
system, addition of a terminal alkyne to 2-iodobenzenesulfonynamide 18 led to the formation
of enyne-substituted isothiazoles 21, which might result from the so-called tandem Heck—
Sonogashira reaction”"' or alkynylation—carbopalladation reaction,” a process that has been
rarely described in the past, notably in the coupling of certain vinyl or aryl halides with
terminal alkynes™ or as a side reaction.” In many respects, this process is very similar to the
5-exo-dig cyclisation of 2-iodobenzynamides through a tandem palladium-catalysed Heck—
Suzuki-Miyaura  coupling reaction with arylboronic acids, leading to 3-

(arylmethylene)isoindolin-1-ones.”
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Scheme 5. Structures of representative substituted 3-methylenebenzoisothiazole dioxides 23

and enyne-containing isoindolinones 24.
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Scheme 6. Reactions of 2-iodobenzenesulfonynamide 25 with nitrogen and oxygen

nucleophiles.

Having established the structure of compound 21a, we next carried out the reaction of
ynamide 18 with terminal alkyne 19j in the presence of PdCL(PPh,), or Pd(PPh,),, Cul and
NEt, in THF at room temperature (Table 1). The yield of isothiazole 21j was higher (80%)
from the reaction with PAdCL(PPh,), than that from the reaction with Pd(PPh,), (70%).”
Furthermore, in the absence of Cul, the yield of 21a or 21j dropped to 5-10%. When the
reaction was carried out only with Cul, without any palladium catalyst, the yields were
equally low (< 10%). We also found that triethylamine was a base of choice as was observed
previously.” The effect of other bases, e.g. K,CO, and Cs,CO,, was also investigated (Table
1). The use of Cs,CO, instead of NEt, under the same reaction conditions afforded a lower

yield (55-60%), whereas in the presence of K,CO, the yields dropped again to 40-55%.



Table 1
Influence of both the palladium source and the base on the synthesis of benzoisothiazole

dioxide 21j"

OMe

MeO

MeO
[Pd], Cul
18 + _ > N
base, THF, rt ™S
MeO
19] “N—Ph
S

0,
21j
Catalyst Yield,™ %
Base: NEt, K,CO, Cs,CO,
PdCL,(PPh,), 80° 42° 54°
Pd(PPh,), 70° 55° 58°

* Reaction conditions: ynamide 18, 1.1 mmol; alkyne 19j, 1.2 mmol; [Pd], 0.055 mmol; Cul,
0.11 mmol; base, 36 mmol; THF, 5 mL. The resulting reaction mixture was stirred at room
temperature and followed by TLC until the reaction was complete.

* Isolated yield.

* Determined by 'H NMR spectroscopy using CH,Br, as an internal standard.

We next explored the substrate scope of terminal alkynes 19 (Table 2). In some cases,
in particular when R was an alkyl group (1-propyne (Entry 2) and 1-hexyne (Entry 3)), low
yields of 30—40% were obtained. The yield was even lower with propiolic acid (Entry 5)
whereas propargylic alcohol (Entry 4) gave an appreciable yield of 72%. When R was the
phenyl group (Entry 6) or a phenyl derivative (Entries 7-11), the yields ranged from 58% to
80%, irrespective of the stereoelectronic properties of the substituents on the phenyl ring.

However, with only 25% yield, 2,4,6-trimethylphenylacetylene (Entry 7) was a notable



exception. It should also be noted that some benzoisothiazole 1,1-dioxides 21 are not very
stable and that signs of decomposition were observed during their purification (Table 2,

footnote c).

Table 2

Influence of the terminal alkyne 19a—k on the synthesis of benzoisothiazole dioxides 21a—k’

R

PACL(PPhy),, Cul ™S
18 + R _ >
NEt,, THF, rt
19a-k N—Ph
s

0,

2la-k
Entry 21 R Yield, %
1 21a  TMS 88’
2 21b  Me 40°
3 21c  n-Bu 30
4 21d CH,0H 72"
5 2le CO,H 22"
6 21f Ph 61°
7 21g . 2,4,6-Me,-CH, 25"
8 21h 2-MeO-CH, 68’
9 21i  4-MeO-CH, 58"
10 21j 3,5-(MeO)-CH, 80
11 21k 4-CF,-CH, 68"

* Reaction conditions: ynamide 18, 1.1 mmol; alkyne 19, 1.2 mmol; PdCL(PPh,),, 0.055
mmol; Cul, 0.11 mmol; NEt,, 10 mL; THF, 5 mL. The resulting reaction mixture was stirred
at room temperature and followed by TLC until the reaction was complete.

* Isolated yield.

‘ This compound was partly contaminated by some unidentified degradation products.



In light of these results and of mechanisms proposed by Dougherty et al. for the
synthesis of enyne-substituted fluorenes’ and by Teply et al. for the synthesis of enyne-
substituted isochromene derivatives,’* we propose the mechanism sketched in Scheme 7.7
Oxidative addition of phenyl iodide 18 to an in situ generated Pd(0) species™ provides the o
arylpalladium(Il) intermediate A, which then inserts into the tethered alkyne to form the o
vinylpalladium(II) 5-exo-dig cyclisation intermediate C. Transmetallation with alkynyl copper
generated in situ from terminal alkyne 19 provides the o-alkynylpalladium(II) intermediate D,
which after reductive elimination affords enyne-substituted isothiazole 21. Another
mechanism cannot be excluded a priori, although it is less likely: an intermolecular addition

22e26

of a terminal alkyne 19 to the triple bond of the substrate 18, followed by cyclisation.
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Scheme 7. Plausible mechanism for the synthesis of enyne-substituted benzoisothiazole

dioxides 21.

If the mechanism outlined above proves to be correct, it then becomes easy to explain
the difference in reactivity between tosylynamide 11a (Scheme 3) and benzenesulfonynamide
18 (Scheme 4) when both substrates are treated with a terminal alkyne under the same
Sonogashira conditions: In contrast to compound 18, tosylynamide 11a cannot undergo a 4-
exo-dig cyclisation to yield the corresponding highly strained 4-membered ring, and that is
likely the major reason why here the Sonogashira coupling works so well to provide diynes
13a (Scheme 3)."** However, 5-endo-dig cyclisations with 11a were reported after activation

by a nucleophile.”



In conclusion, our initial aim was to access the 6H-dibenzo[c,e][1,2]thiazine 5,5-
dioxide scaffold 15b. We have shown, however, that the desired diyne precursor 13b was not
formed under classical Sonogashira conditions, in marked contrast to the related tosylamide
system 13a, but alkynyl-substituted 3-ylidene-dihydrobenzo[d]isothiazole 1,1-dioxide 21,
most probably via a tandem Heck—Sonogashira reaction. Their structure was confirmed by X-
ray crystallographic studies. Work is currently underway in our laboratory to expand the

scope of this reaction and to get some mechanistic insight.

Acknowledgements

We thank the University of Liege for a research grant and N. Smargiasso (Laboratory

of Mass Spectrometry, University of Liege) for high resolution mass spectrometry analyses.

Supplementary data

Supplementary data (experimental procedures, characterisation, 'H, "C, and IR spectra
of compounds, and X-ray structure of compounds 18, 21a, 21h, and 21j) associated with this

article can be found, in the online version, at http://dx.doi.org/10.1016/j.tetlet.2017.xx.yyy.

References and notes

1. Clerici, F.; Gelmi, M. L.; Yokoyama, K.; Pocar, D.; Van Voorhis, W. C.; Buckner, F.
S.; Gelb, M. H. Bioorg. Med. Chem. Lett. 2002, 12, 2217.

2. Ferri, N.; Clerici, F.; Yokoyama, K.; Pocar, D.; Corsini, A. Biochem. Pharmacol.
2005, 70, 1735.

3. Willby, M. J.; Green, K. D.; Gajadeera, C. S.; Hou, C.; Tsodikov, O. V.; Posey, J. E.;
Garneau-Tsodikova, S. ACS Chem. Biol. 2016, 11, 1639.

4, Shang, E.; Wu, Y.; Liu, P.; Liu, Y.; Zhu, W.; Deng, X.; He, C.; He, S.; Li, C.; Lai, L.
Bioorg. Med. Chem. Lett. 2014, 24, 2764.

5. D’Ascenzio, M.; Carradori, S.; De Monte, C.; Secci, D.; Ceruso, M.; Supuran, C. T.
Bioorg. Med. Chem. 2014, 22, 1821.

10



6. (a) Eilfeld, A.; Gonzalez Tanarro, C. M.; Frizler, M.; Sieler, J.; Schulze, B.;
Giitschow, M. Bioorg. Med. Chem. 2008, 16, 8127; (b) Zakharova, V. M.; Brede, O.;
Giitschow, M.; Kuznetsov, M. A.; Zibinsky, M.; Sieler, J.; Schulze, B. Tetrahedron 2010, 66,
379.

7. de Vicente, J.; Hendricks, R. T.; Smith, D. B.; Fell, J. B.; Fischer, J.; Spencer, S. R;
Stengel, P. J.; Mohr, P.; Robinson, J. E.; Blake, J. F.; Hilgenkamp, R. K.; Yee, C.; Adjabeng,
G.; Elworthy, T. R.; Li, J.; Wang, B.; Bamberg, J. T.; Harris, S. F.; Wong, A.; Leveque, V. J.
P.; Najera, I.; Le Pogam, S.; Rajyaguru, S.; Ao-leong, G.; Alexandrova, L.; Larrabee, S.;
Brandl, M.; Briggs, A.; Sukhtankar, S.; Farrell, R. Bioorg. Med. Chem. Lett. 2009, 19, 5652.
8. (a) Aslam, S.; Zaib, S.; Ahmad, M.; Gardiner, J. M.; Ahmad, A.; Hameed, A.;
Furtmann, N.; Glitschow, M.; Bajorath, J.; Igbal, J. Eur. J Med. Chem. 2014, 78, 106; (b)
Parveen, S.; Hussain, S.; Qin, X.; Hao, X.; Zhu, S.; Rui, M.; Zhang, S.; Fu, F.; Ma, B.; Yu,
Q.; Zhu, C. J. Org. Chem. 2014, 79, 4963; (c) Parveen, S.; Hussain, S.; Zhu, S.; Qin, X.; Hao,
X.; Zhang, S.; Lu, J.; Zhu, C. RSC Adv. 2014, 4, 21134; (d) Sabatini, S.; Manfroni, G.;
Barreca, M. L.; Bauer, S. M.; Gargaro, M.; Cannalire, R.; Astolfi, A.; Brea, J.; Vacca, C.;
Pirro, M.; Massari, S.; Tabarrini, O.; Loza, M. I.; Fallarino, F.; Laufer, S. A.; Cecchetti, V.
Chem. Biol. Drug Des. 2015, 86, 531;(e) Hao, X.; Qin, X.; Hussain, S.; Parveen, S.; Zhang,
W.; Fu, F.; Ma, B.; Zhu, C. J. Enzyme Inhib. Med. Chem. 2015, 30, 846; (f) Lei, K.; Hua, X.-
W.; Tao, Y.-Y.; Liu, Y.; Liu, N.; Ma, Y.; L1, Y.-H.; Xu, X.-H.; Kong, C.-H. Bioorg. Med.
Chem. 2016, 24, 92; (g) Bluke, Z.; Paass, E.; Sladek, M.; Abel, U.; Kauss, V. J. Enzyme
Inhib. Med. Chem. 2016, 31, 664.

9. Clerici, F.; Contini, A.; Corsini, A.; Ferri, N.; Grzesiak, S.; Pellegrino, S.; Sala, A.;
Yokoyama, K. Eur. J. Med. Chem. 2006, 41, 675.

10. (a) Elsayed, M. S. A.; El-Araby, M. E.; Serya, R. A. T.; El-Khatib, A. H.; Linscheid,
M. W.; Abouzid, K. A. M. Eur. J. Med. Chem. 2013, 61, 122; (b) Blackburn, J.; Molyneux,
G.; Pitard, A.; Rice, C. R.; Page, M. 1.; Afshinjavid, S.; Javid, F. A.; Coles, S. J.; Horton, P.
N.; Hemming, K. Org. Biomol. Chem. 2016, 14, 2134.

11. (a) Aslam, S.; Ahmad, M.; Zia-ur-Rehman, M.; Montero, C.; Detorio, M.; Parvez, M.;
Schinazi, R. F. Arch. Pharm. Res. 2014, 37, 1380; (b) Ahmad, M.; Aslam, S.; Bukhari, M. H.;
Montero, C.; Detorio, M.; Parvez, M.; Schinazi, R. F. Med. Chem. Res. 2014, 23, 1309; (¢)
Ahmad, M.; Aslam, S.; Rizvi, S. U. F.; Muddassar, M.; Ashfaq, U. A.; Montero, C.; Ollinger,
O.; Detorio, M.; Gardiner, J. M.; Schinazi, R. F. Bioorg. Med. Chem. Lett. 2015, 25, 1348; (d)
Khalid, Z.; Aslam, S.; Ahmad, M.; Munawar, M. A.; Montero, C.; Detorio, M.; Parvez, M.;
Schinazi, R. F. Med. Chem. Res. 2015, 24, 3671.

11



12. Gannarapu, M. R.; Vasamsetti, S. B.; Punna, N.; Royya, N. K.; Pamulaparthy, S. R.;
Nanubolu, J. B.; Kotamraju, S.; Banda, N. Eur. J. Med. Chem. 2014, 75, 143.

13. Xu, S.; Rouzer, C. A.; Marnett, L. J. IUBMB Life 2014, 66, 803.

14. Witulski, B.; Alayrac, C. Angew. Chem. Int. Ed. 2002, 41, 3281.

15. Feldman, K. S.; Bruendl, M. M.; Schildknegt, K.; Bohnstedt, A. C. J. Org. Chem.
1996, 61, 5440.

16. Witulski, B.; Stengel, T. Angew. Chem. Int. Ed. 1998, 37, 489.

17. (a) Stang, P. J.; Zhdankin, V. V. Chem. Rev. 1996, 96, 1123; (b) Kitamura, T.; Kotani,
M.; Fujiwara, Y. Synthesis 1998, 1416.

18.  Crystallographic data have been deposited at the Cambridge Crystallographic Data
Centre. CCDC deposit number is 1518792. See Supplementary Data for the X-ray structures
of isothiazoles 21h and 21j, and a summary of the crystallographic data.

19. (a) Lane, C.; Snieckus, V. Synlett 2000, 1294; (b) Hellal, M.; Cuny, G. D. Tetrahedron
Lett. 2011, 52, 5508; (c) Maity, P.; Klos, M. R.; Kazmaier, U. Org. Lett. 2013, 15, 6246.

20. (a) Yao, T.; Larock, R. C. J. Org. Chem. 2005, 70, 1432; (b) Wang, C.; Sun, C.;
Weng, F.; Gao, M.; Liu, B.; Xu, B. Tetrahedron Lett. 2011, 52, 2984. See also: (c¢) Couty, S.;
Liegault, B.; Meyer, C.; Cossy, J. Org. Lett. 2004, 6, 2511; (d) Couty, S.; Liegault, B.; Meyer,
C.; Cossy, J. Tetrahedron 2006, 62, 3882; (¢) Sun, C.; Xu, B. J. Org. Chem. 2008, 73, 7361;
(f) Zhou, B.; Hou, W.; Yang, Y.; Li, Y. Chem. Eur. J. 2013, 19, 4701; (g) Ju, J.; Qi, C.;
Zheng, L.; Hua, R. Tetrahedron Lett. 2013, 54, 5159; (h) Gogoi, A.; Guin, S.; Rout, S. K_;
Majji, G.; Patel, B. K. RSC Adv. 2014, 4, 59902; (i) Xu, Y.; Hu, W.; Tang, X.; Zhao, J.; Wu,
W.; Jiang, H. Chem. Commun. 2015, 51, 6843.

21.  (a) Dougherty, T. K.; Lau, K. S. Y.; Hedberg, F. L. J. Org. Chem. 1983, 48, 5273; (b)
Gonzalez, J. J.; Francesch, A.; Céardenas, D. J.; Echavarren, A. M. J. Org. Chem. 1998, 63,
2854; (c) Teply, F.; Stara, I. G.; Stary, I.; Kollarovic, A.; Saman, D.; Fiedler, P. Tetrahedron
2002, 58, 9007; (d) Pal, M.; Parasuraman, K.; Subramanian, V.; Dakarapu, R.; Yeleswarapu,
K. R. Tetrahedron Lett. 2004, 45, 2305; (e) Pal, M.; Dakarapu, R.; Parasuraman, K.;
Subramanian, V.; Yeleswarapu, K. R. J. Org. Chem. 2005, 70, 7179; (f) Shi, M.; Liu, L.-P.;
Tang, J. Org. Lett. 2005, 7, 3085; (g) Chen, Y.-J.; Lee, G.-H.; Peng, S.-M.; Yeh, C.-Y.
Tetrahedron Lett. 2005, 46, 1541; Corrigendum: Tetrahedron Lett. 2005, 46, 3265; (h)
Arsenyan, P.; Rubina, K.; Vasiljeva, J.; Belyakov, S. Tetrahedron Lett. 2013, 54, 6524; (i)
Liu, Y.; Jin, S.; Wang, Z.; Song, L.; Hu, Y. Org. Lett. 2014, 16, 3524; (j) Dhokale, B.;
Jadhav, T.; Mobin, S. M.; Misra, R. Dalton Trans. 2015, 44, 15803.

12



22. (a) Stard, 1. G.; Stary, 1.; Kollarovic, A.; Teply, F.; Saman, D.; Fiedler, P. Tetrahedron
1998, 54, 11209; (b) Djakovitch, L.; Rollet, P. Adv. Synth. Catal. 2004, 346, 1782; (c) Olivier,
J.-H.; Camerel, F.; Ziessel, R.; Retailleau, P.; Amadou, J.; Pham-Huu, C. New J. Chem. 2008,
32, 920; (d) Carpita, A.; Ribecai, A. Tetrahedron Lett. 2009, 50, 204; (e) Filatova, E. A_;
Gulevskaya, A. V.; Pozharskii, A. F.; Ozeryanskii, V. A. Tetrahedron 2016, 72, 1547.

23. Kundu, N. G.; Khan, M. W. Tetrahedron 2000, 56, 4777.

24, Sonogashira, K.; Tohda, Y.; Hagihara, N. Tetrahedron Lett. 1975, 16, 4467.

25. Siva Reddy, A.; Leela Siva Kumari, A.; Saha, S.; Kumara Swamy, K. C. 4dv. Synth.
Catal. 2016, 358, 1625.

26. We thank a referee for valuable comments.

217. Witulski, B.; Alayrac, C.; Tevzadze-Saeftel, L. Angew. Chem. Int. Ed. 2003, 42, 4257.

13



One-pot, Pd/Cu-catalysed synthesis of alkynyl-substituted 3-ylidene-
dihydrobenzo|d]isothiazole 1,1-dioxides

Koffi Sénam Ets¢, Benjamin Dassonneville, Guillermo Zaragoza, Albert Demonceau

R
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PdCI,(PPh,),, Cul
\ + — — N—Ph
NEt,, THF, rt ‘
s” >ph 3 %
0, 11 examples 2
(R = Alk, CHOH, Ar, SiMe) (22-88%)
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Highlights

A one-pot, Pd/Cu-catalysed approach to enyne-substituted benzoisothiazole 1,1-dioxides is
described.

A plausible mechanism involves a rarely described tandem Heck—Sonogashira coupling

reaction.

This method can be applied to access new molecular scaffolds of interest in medicinal

chemistry.
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