Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2019

Support Information

Synthesis of 2,3-bis-organochalcogenyl-benzo[b]chalcogenophenes

promoted by Oxone®

Gelson Perin,*@ Liane K. Soares,? Paola S. Hellwig,2 Marcio S. Silva,? José S.

S. Neto,2 Juliano A. Roehrs,” Thiago Barcellos® and Eder J. Lenardao*2

aLASOL-CCQFA, Universidade Federal de Pelotas — UFPel; P.O. Box 354 -
96010-900, Pelotas, RS, Brazil. http.//wp.ufpel.edu.br/lasol.

binstituto Federal Sul-Rio-Grandense, Campus Pelotas - Praga Vinte de
Setembro 96015-360, RS, Brazil.

¢Laboratory of Biotechnology of Natural and Synthetic Products — Universidade

de Caxias do Sul — UCS, Caxias do Sul, 95070-560, RS, Brazil.

Corresponding  authors:  gelson_perin@ufpel.edu.br (G. Perin) and

lenardao@ufpel.edu.br (E. J. Lenard&o)



Selected spectra

0.0

00000 — B— -
\n
o
L2
\n
o I
o~
[0}
w_ o » "
3] e
™
<
[ o™
\n
[ ™
<
<
\n
<
3
aQ
o
e
S
S |«
9SET 'L\ R | 7 s
TovT'L~] —=— |[Fatr
. eESTL, = . -3
95ET"L7 65LT°L L]
TObT°L ] y ~
MMMM, mmmw.m% —_— L g Fe
] €9bTL Afw
MONN.Ng J— o | 3 n o
notw.\ seter _ = S - = NG
6eTE"L brEe s — — 9E — v
veees = = s T
. — ™~
bs8e'L’ bogE s — = o® — &
16€9'L [~ —F
wmmw.& J M/ g Lsg
84L9°L 16£9°Z ~ = | 3 -
vomh.h% 8659/ — \A\)Jv‘ - M ,x7. -
mvmn.f 8/19'L~ — o o
269L°L | N
6CLLL vomh.m/ D 10 )
T69L°L\ =L8[x @
62LLL~ = “Ig
| _/. [ %

10.0

Figure S1: "H NMR (400 MHz, CDCI3) spectrum 2,3-bis(phenylselanyl)benzo[b]thiophene 3a.
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Figure S2: 3C NMR (100 MHz, CDCI3) spectrum 2,3-bis(phenylselanyl)benzo[b]thiophene 3a.
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Figure S3: "H NMR (400 MHz, CDCI3) spectrum 2-(phenylselanyl)-3-(4-tolylselanyl)benzo[b]thiophene 3b.
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Figure S4: '3C NMR (100 MHz, CDCI3) spectrum 2-(phenylselanyl)-3-(4-tolylselanyl)benzo[b]thiophene 3b.
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Figure S5: 'TH NMR (400 MHz, CDCls) spectrum 3-[(4-methoxyphenyl)selanyl]-2-(phenylselanyl)benzo[b]thiophene 3c.
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Figure S6: '3C NMR (100 MHz, CDCI3) spectrum 3-[(4-methoxyphenyl)selanyl]-2-(phenylselanyl)benzo[b]thiophene 3c.
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Figure S7: '"H NMR (400 MHz, CDCl;) spectrum 3-[(4-Chlorophenyl)selanyl]-2-(phenylselanyl)benzo[b]thiophene 3d.
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Figure S8: '3C NMR (100 MHz, CDCI3) spectrum 3-[(4-Chlorophenyl)selanyl]-2-(phenylselanyl)benzo[b]thiophene 3d.
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Figure S9: '"H NMR (400 MHz, CDCl5) spectrum 3-[(4-fluorophenyl)selanyl]-2-(phenylselanyl)benzo[b]thiophene 3e.
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Figure S10: '3C NMR (100 MHz, CDCl3) spectrum 3-[(4-fluorophenyl)selanyl]-2-(phenylselanyl)benzo[b]thiophene 3e.
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Figure S11: '"H NMR (400 MHz, CDClI3) spectrum 3-(butylselanyl)-2-(phenylselanyl)benzo[b]thiophene 3f.
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Figure S12: '3C NMR (100 MHz, CDCI3) spectrum 3-(butylselanyl)-2-(phenylselanyl)benzo[b]thiophene 3f.
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Figure S13: '"H NMR (400 MHz, CDClI3) spectrum 2-[(4-fluorophenyl)selanyl]-3-(phenylselanyl)benzo[b]thiophene 3g.
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Figure S14: '3C NMR (100 MHz, CDCl3) spectrum 2-[(4-fluorophenyl)selanyl]-3-(phenylselanyl)benzo[b]thiophene 3g.
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Figure $15: 'H NMR (400 MHz, CDCI3) spectrum 3-(phenylselanyl)-2-(4-tolylselanyl)benzo[b]thiophene 3h.
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Figure S16: '3C NMR (100 MHz, CDCl3) spectrum 3-(phenylselanyl)-2-(4-tolylselanyl)benzo[b]thiophene 3h.
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Figure S17: '"H NMR (400 MHz, CDClI3) spectrum 3-(phenylselanyl)-2-(phenylsulfanyl)benzo[b]thiophene 3i.
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Figure S18: '3C NMR (100 MHz, CDCl;) spectrum 3-(phenylselanyl)-2-(phenylsulfanyl)benzo[b]thiophene 3i.
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Figure S19: 'H NMR (400 MHz, CDClI3) spectrum 3-[(4-methoxyphenyl)selanyl]-2-(phenylsulfanyl)benzo[b]thiophene 3j.
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Figure S20: '3C NMR (100 MHz, CDCl3) spectrum 3-[(4-methoxyphenyl)selanyl]-2-(phenylsulfanyl)benzo[b]thiophene 3j.
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Figure S21: '"H NMR (400 MHz, CDClI3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylsulfanyl)benzo[b]thiophene 3k.
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Figure S22: '3C NMR (100 MHz, CDCl;) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylsulfanyl)benzo[b]thiophene 3k.
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Figure S24: '3C NMR (100 MHz, CDCl3) spectrum 2,3-bis(phenylselanyl)benzo[b]furan 5a.
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Figure S$25: "H NMR (400 MHz, CDCI3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylselanyl)benzo[b]furan 5b.
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Figure S$26: '3C NMR (100 MHz, CDCl3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylselanyl)benzo[b]furan 5b.
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Figure S27: 'H NMR (400 MHz, CDCI3) spectrum 3-[(4-fluorophenyl)selanyl]-2-(phenylselanyl)benzo[b]furan 5c.
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Figure $28: '3C NMR (100 MHz, CDCI3) spectrum 3-[(4-fluorophenyl)selanyl]-2-(phenylselanyl)benzo[b]furan 5c.
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Figure S29: '"H NMR (400 MHz, CDClI3) spectrum 3-(phenylselanyl)-2-(phenylsulfanyl)benzo[b]furan 5d.
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Figure S30: '3C NMR (100 MHz, CDClI3) spectrum 3-(phenylselanyl)-2-(phenylsulfanyl)benzo[b]furan 5d.
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Figure S31: '"H NMR (400 MHz, CDCI3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylsulfanyl)benzo[b]furan 5e.
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Figure S32: '3C NMR (100 MHz, CDCI3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylsulfanyl)benzo[b]furan 5e.
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Figure S33: 'H NMR (400 MHz, CDCI3) spectrum 3-[(4-methoxyphenyl)selanyl]-2-(phenylsulfanyl)benzo[b]furan 5f.
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Figure S34: '3C NMR (100 MHz, CDCl;) spectrum 3-[(4-methoxyphenyl)selanyl]-2-(phenylsulfanyl)benzo[b]furan 5f.
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Figure S35: 'H NMR (400 MHz, CDClI3) spectrum 2-(butylselanyl)-3-(phenylselanyl)benzo[b]furan 5g.
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Figure S36: '3C NMR (100 MHz, CDCl3) spectrum 2-(butylselanyl)-3-(phenylselanyl)benzo[b]furan 5g.
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Figure S37: '"H NMR (400 MHz, CDCI3) spectrum 2,3-bis(phenylselanyl)benzo[b]selenophene 7a.
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Figure S38: '3C NMR (100 MHz, CDCl3) spectrum 2,3-bis(phenylselanyl)benzo[b]selenophene 7a.
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Figure S39: '"H NMR (400 MHz, CDCIs) spectrum 2-(phenylselanyl)-3-(4-tolylselanyl)benzo[b]selenophene 7b.
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Figure S40: '3C NMR (100 MHz, CDCl3) spectrum 2-(phenylselanyl)-3-(4-tolylselanyl)benzo[b]selenophene 7b.
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Figure S41: '"H NMR (400 MHz, CDCI3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylselanyl)benzo[b]selenophene 7c.
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Figure S42: '3C NMR (100 MHz, CDCI3) spectrum 3-[(4-chlorophenyl)selanyl]-2-(phenylselanyl)benzo[b]selenophene 7c.
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Figure S43: '"H NMR (400 MHz, CDCI3) spectrum 3-[(4-fluorophenyl)selanyl]-2-(phenylselanyl)benzo[b]selenophene 7d.
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Figure S44: '3C NMR (100 MHz, CDCI3) spectrum 3-[(4-fluorophenyl)selanyl]-2-(phenylselanyl)benzo[b]selenophene 7d.
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Figure S45: '"H NMR (400 MHz, CDCI3) spectrum 2-(phenylethynyl)-3-(phenylselanyl)benzo[b]furan 10.
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Figure S46: '3C NMR (100 MHz, CDCl3) spectrum 2-(phenylethynyl)-3-(phenylselanyl)benzo[b]furan 10.
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Figure S47: Cyclization reaction of selenoalkyne 4a with diorganyl ditelluride 8 promoted by

Oxone®.
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Figure S48: Cyclization reaction of teluroalkyne 4d with diorganyl diselenide 2a promoted

by Oxone®.



