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Domino Addition/Cycloisomerization Reactions of 2-Alkynyl-Arylaldehydes: Silver
Catalyzed Synthesis of 1,3-Dicarbo-Substituted-Isochromenes

Giorgio Abbiati.2 Valentina Pirovano,? Elisabetta Rossi®

Dipartimento di Scienze Farmaceutiche, Sezione di Chimica Generale e Organica “A. Marchesini”,
Universita degli Studi di Milano, Via Venezian, 21 — 20133 Milano — Italy;
e-mail: giorgio.abbiati@unimi.it

One of the most efficient methods for the construction of 1-substituted isochromenes (and related
heteroaryl compounds) is the metal catalyzed regioselective domino cycloisomerization/nucleophilic
addition reaction of a 2-alkynyl(hetero)arylaldehyde in the presence of a suitable nucleophile.* The
reaction with oxygen nucleophiles is the probably the most studied one. Several metal catalyst have
been used, and our group recently gave a contribution in the field of silver catalyzed? synthesis of 1-
alkoxyisochromenes.® Conversely, the reaction with carbon nucleophiles, and in particular with
enolizable carbonyl compounds, is relatively less investigated.* We report here our recent results
regarding the silver catalyzed synthesis of 1,3-dicarbo-substituted isochromene derivatives starting
from 2-alkynyl(hetero)arylaldehydes and enolizable carbonyl compounds.® The reaction proceeded
in a cascade fashion under mild reaction conditions with absolute regioselectivity and moderate-to-
good yields. In some cases, the reaction produced unexpected diastereoisomeric couple of
homodimeric products. The divergent formation of the 1-acylisochromenes and the alternative
homodimeric products has been tentatively explained by some experiments and two conceivable
competitive paths have been proposed.

R? o
P
| X~ )K (10 mol%)
+ < ) —
R1 = /O o / 80 °C
X1= C.N — new bonds
R'=F, OMe -

RZ = Ar, Alk, Het

15 examples, yields up to 80%

References: (*) a. Nakamura, I.; Yamamoto, Y. Chem. Rev. 2004, 104, 2127-2198. b. Wang, H.; Kuang, Y.; Wu, J. Asian
J. Org. Chem. 2012, 1, 302-312. (%) Fang, G.; Bi, X. Chem. Soc. Rev. 2015, 44, 8124-8173. (°) Dell’Acqua, M.; Castano,
B.; Cecchini, C.; Pedrazzini, T.; Pirovano, V.; Rossi, E.; Caselli, A.; Abbiati, G. J. Org. Chem 2014, 79, 3494-3505. (*)
a. Asao, N.; Aikawa, H.; Yamamoto, Y. J. Am. Chem. Soc., 2004, 126, 7458-7459. b. Sakthivel, K.; Srinivasan, K. Org.
Biomol. Chem. 2014, 12, 269-277. c. Manojveer, S.; Balamurugan, R. Eur. J. Org. Chem. 2015, 4254-4260. d. Fan, X.-
W.; Cheng, Y. Org. Biomol. Chem. 2012, 10, 9079-9084. (°) Dell'Acqua, M.; Pirovano, V.; Peroni, S.; Tseberlidis, G.;
Nava, D.; Rossi, E.; Abbiati G. Eur. J. Org. Chem. 2017, 1425-1433.
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ORG PO73 Mezzetta Andrea ORG OR26
Mangoni Alfonso ORG OR37 Mezzetta Andrea* ORG PO64
Manicardi Alex ORG OR10 Miceli Claudia ORG PO54
ORG P0O85 Micheli Corinna ORG POO0O7
Manini Paola ORG PO79 Micheli Laura ORG ORO07
ORG PO104 Migneco Luisa Maria ORG OR38
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Milano Franceso ORG PO55 Oneto Marzia ORG OR61
Milite Ciro ORG PO43 Operamolla Alessandra* ORG OR05
Miller Hamish A. ORG/INO PZ02 Orentas Edvinas ORG ORO01
S ORG OR25 Orlandi Marco ORG OR29
Minarini Carla ORG PO79 Orlandini Guido ORG PO91
Monaco llaria ORG PO56 Ortega Martinéz Aitor ORG OR31
Moni Lisa ORG OR30 Ounigho Louis ORG P081
ORG PO04 Pacifico Severina ORG OR53
Montagna Giuseppe ORG PO16 Pagano Angela ORG PO23
Monti Filippo ORG OR31 Pagano Angela* ORG PO71
S ORG PO35 Pagliaro Miaria V. ORG/INO PZ02
Monti Maria Chiara ORG PO66 Painelli Anna ORG PO17
Morbioli llaria ORG OR57 Paiotta_I Alice ORG PO52
ORG PO88 Pallavicini Luca ORG PO50
Mordini Alessandro ORG PO37 Palleschi Antonio ORG P0O33
Morelli Carlo* ORG OR65 Palleschi Giuseppe ORG ORO07
Moretto Alessandro ORG PO59 Palmieri Alessandro ORG OR47
Morgillo Floriana ORG PO25 ORG OR63
Morillas Becerril Lucia* ORG P0O65 Palmioli Alessandro* ORG OR19
Morretta Elva* ORG PO66 Palmioli Alessandro* ORG PO72
Mucchi Adele ORG OR04 Palombi Laura ORG P0O14
L .. ORG PO15 Pannucci Elisa ORG POO08
Mussini Patrizia R. ORG PO73 Paolino Marco* ORG OR34
Musumarra Giuseppe * ORG PO67 Paonessa Rosina ORG OR40
Nadai Matteo ORG OR20 Papaianni Valentina ORG PO19
Naletova Irina ORG OR41 Parenti Francesca ORG OR04
Napoli Anna ORG POQ6 Parisi Giovanna ORG PO18
Napolitano Alessandra ORG PO104 Parisi Maria Laura ORG P0O94
ORG OR40 Parisotto Stefano ORG PO34
Nardi Monica ORG PO03 Paterno Alessio ORG PO67
ORG PO57 Pavone Michele ORG OR25
ORG PO70 Pelliccioli Valentina* ORG PO73
Nardi Monica* ORG PO68 Peluso Andrea ORG P0O36
Nativi Cristina ORG OR08 Pennetta Chiara* ORG OR21
Navazio Federica ORG PO103 Perego Luca A. ORG OR35
Nedden Hans Giinter ORG/INO OR03 Peri Francesco ORG OR57
ORG/INO OR05 — ] ORG PO39
Nejrotti Stefano ORG OR12 Perna Filippo Maria ORG PO74
ORG OR59 Perticarari Sofia ORG PO78
; - ORG PO30 Peterlongo Federico ORG PZ06
Neri Placido ORG PO36 petricci Elena® ORG ORS6
ORG PO53 Petrillo Giovanni ORG PO71
Nicoletti Marcello ORG PO10 Pett Christian ORG OR18
Nocera Paola * ORG P0O69 ORG OR25
Nola Marta ORG OR30 Pezzella Alessandro 7ORG PO79
Noto Renato ORG OR49 Pezzetta Cristofer ORG OR35
Noto Renato ORG PO22 Piantini Sara* ORG OR54
Nuhant Philippe ORG PO4/ Piarulli Umberto ORG PO33
Oberhauser Werner ORG/INO PZ02 Piccolella Simona ORG OR53
Oliverio Manuela % P!er’r_m_ntese Luca* ORG PO74
_ — Pierini Marco* ORG PQO75
Olivito Fabrizio* ORG PO70 Piermattei Pamela* ORG PO103
Olivo Giorgio ORG PO0S Pighini Andrea ORG PO50
Olivucci Massimo ORG OR34 Pignataro Barbara A. ORG PO61
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Pignataro Luca ORG PO33 ORG PO86
Pinoli Monica ORG PO33 ORG PO96
Pirota Valentina ORG OR20 Richichi Barbara ORG ORO08
Pirovano Valentina ORG PO01 Richter Sara ORG OR20
Pirovano Valentina* ORG/INO PZ01 Righetto Stefania ORG PO45
Pizzolante Valeria ORG P0O89 Righi Giuliana ORG OR61
Pomelli Christian Silvio ORG PO64 Risi Caterina* ORG P0O82
Pomelli Christian Silvio* ORG PO76 ] ORG OR30
Pontisso Patrizia ORG OR09 Riva Renata ORG PO04
Porkolab Vanessa ORG PO88 Rizzo Aurora ORG P0O48
Potenti Simone ORG P0O104 _ ORG OR49
Potenza Marianna* ORG PO77 Rizzo Carla ORG PO22
Potenza Nicoletta ORG ORS3 Rodriguez Douton Maria Jestis | ORG PO76
Prandi Adolfo ORG PO50 Romagnuolo Fabio ORG OR65
Pran_dl Cristina* ORG OR12 Romanucci Valeria ORG PO38
Pratl.Lu.ca* ORG PO/8 Romanucci Valeria* ORG P0O83
Previtali Andrea ORG P0O45 ORG OR55
Primitivo Ludovica ORG OR61 Romeo Roberto ORG PO58
_ _ ORG OR40 Rontogianni Matina ORG PO35
Procopio Antonio ORG PO68 Rooney Myles ORG OR14
ORG PO70 Roose Bart ORG OR06
Prontera Carmela Tania ORG OR25 Rosa-Gastaldo Daniele* ORG P0O84
Prontera Carmela Tania* ORG PO79 Rossella Francesco ORG PO76
ORG MD03 Rossi Alessio ORG OR36
Protti Stefano ORG P0O81 . ORG/INO PZ01
ORG PO97 Rossi Elisabetta ORG POOL
Protti Stefano* ORG P0O80 ] ] L ORG PO47
Pucci Andrea ORG OR35 Rossi Federico Vittorio ORG OR63
Puzzo Francesco ORG/INO OR04 Rozzi Andrea ORG OR10
Quaglio Deborah ORG OR13 Rozzi Andrea* ORG P0O85
Quarta Santina ORG OR09 ORG PO77
Ragazzon Giulio ORG P01 Russo Alessandra ORG PO%
Ragni Roberta ORG PO55 Russo Alessandra* ORG PO86
Ragno Daniele ORG PO12 . ORG OR39
Randazzo Pietro ORG PO50 Russo Annapina ORG PO101
Raniolo Sofia ORG PO33 ] ORG OR62
Rassu Gloria ORG PO21 Russo Beatrice —ORG PO57
Ravelli Davide ORG PO31
Ravelli Davide* ORG MDO03 Russo Giulia %1
Raviola Carlotta* ORG P0O81 ORG ORO7
Razzetti Gabriele ORG OR43 Sabuzi Federica ORG PO100
Reginato Gianna — Sacco Elena ORG OR19
— Sach Neal W. ORG PO47
Regini Giorgia ORG P0O42 Saiano Filippo* ORG PO87
Reichardt Niels ORG OR11 ] ORG PZ07
Renzi Polyssena* ORG OR3?2 Salamone Michela ORG PO62
Rescifina Antonio ORG OR59 Salanti Anika ORG OR?29
Rescigno Donatella ORG PO43 Salerno Gianluca* ORG OR08
Riccio Raffaele™ ORG MDO1 Salvio Riccardo ORG P0102
ORG ORS1 Sambri Letizia ORG OR31
ORG OR52 Sambri Letizia* ORG/INO ORO01
Riccio Raffaele ORG PO35 Sampaolesi Susanna ORG OR47
ORG PO43 Sampaolesi Susanna* ORG OR63
ORG FO66 Sansone Francesco ORG P0O102
ORG PO77
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Sansone Francesco* ORG OR57 Stecker Kelly ORG P0O35
Sansone Francesco* ORG P0O88 Stefano Caporali ORG PO76
Sansone Francesco* ORG PO89 ORG PO32
tella L
Santagata Antonio ORG PO24 Stella Lorenzo ORG PO33
Santi Luca ORG PO08 Suber Lorenza ORG OR61
Santini Roberta ORG OR56 Sunseri Francesco ORG PO58
Santos Maria Amélia ORG PO74 : ORG POG0
Superchi Stefano
Sanzone Alessandro ORG OR14 P ORG P0O61
Sappino Carla* ORG OR61 Supuran Claudiu T. ORG P089
Sartini Stefania ORG PO76 Suranna Gian Paolo ORG ORO06
Sartorel Andrea ORG ORO07 Suranna Gian Paolo ORG P0O48
Sartori Andrea ORG PO21 Taddei Maurizio ORG PO82
Sassi Mauro* ORG OR14 ORG PO94
Satriano Cristina ORG OR41 Tagliabue Andrea ORG/INO OR04
Sbravati Davide ORG PO89 Talarico Giovanni ORG PO40
. ORG P0O60 : ; ORG PO03
Scafato Patrizia ORC PORL Tallarida Matteo Antonio ORG PO57
Scalabrin Matteo ORG OR20 ORG OR59
Scandiuzzi Cristina ORG PO50 Talotta Carmen ORG P0O30
. . ORG OR60 ORG PO36
Schettini Rosaria m ORG PO53
Schettini Rosaria* ORG P0O90 Taptue Gaby Brice ORG OR23
Scire Salvatore ORG P0O67 Taptue Gaby Brice* ORG P0O95
Scognamiglio Monica ORG OR53 Tassini Paolo ORG OR25
Secchi Andrea ORG PO17 _ ORG PO79
Secchi Andrea* ORG P0O91 Tavani Cinzia ORG POT71
Sepe Valentina ORG PO29 Tedesco Consiglia ORG P0O90
. ORG PO10 Teghil Roberto ORG P0O24
Serafini Mauro ORG POLL ORG OR52
Seravalli Luca ORG PO17 Terracciano Stefania ORG PO77
Serna Sonia ORG OR11 ORG PO86
Serrilli Anna Maria ORG PO09 Terracciano Stefania* ORG P0O96
Sestito Stefania E ORG OR57 Terreno Enzo ORG PO56
Sforazzini Giuseppe* ORG OR01 Teta Roberta* ORG OR37
Siani Gabriella* ORG P092 Thiel Walter ORG OR01
Sicignano Marina ORG OR60 Tiecco Matteo ORG P0O92
Sicignano Marina* ORG PQ93 Tiecco Matteo™ ORG OR46
Siligardi Giuliano ORG P0O32 Tisi Renata ORG OR19
Silvi Serena ORG P091 Tomas Daniel ORG PO74
ORG OR40 Toniolo Claudio ORG P0O59
Sindona Giovanni ORG PO06 Torre Luigi ORG PO08
ORG PO68 Torti Edoardo* ORG PO97
Sini Loredana ORG OR42 Tortorella Paolo ORG OR52
Sinicropi Adalgisa* ORG P09%4 Tota Arianna ORG PO27
Snoeck Robert ORG PO28 Tota Arianna* ORG PO98
Snoeck Robert ORG PO40 . ORG OR36
Trabocchi Andrea
Solfrizzo Michele ORG PO74 ORG PO51
. . ORG OR59 Tramutola Francesco ORG PO23
Soriente Annunziata ORG PO53 Trevisan Marta ORG PO65
Speranza Giovanna ORG OR65 Troiani Teresa ORG OR53
Spinelli Michela ORG OR19 Trotta Massimo ORG PO55
Squarcina Andrea ORG/INO OR02 Turato Cristian i ORG ORQ9
St. John Campbell Sahra ORG PO98 Uccello-Barretta Gloria ORG OR13
Stecca Barbara ORG OR56 Ugo Renato ORG POS0
Uygur Mustaga ORG PO46
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Vaccaro Maria Carmela ORG PO77 Volpe Chiara ORG PO63
ORG PO86 Volpe Raffaele ORG PO26
Vacchini Mattia ORG PO16 Volpi Stefano* ORG PO102
Vacchini Mattia* ORG PO99 Wagner Bjorn ORG OR50
Valderrey Virginia ORG OR44 Wang Anna ORG PO49
Valentini Francesca ORG ORO07 . ORG OR52
Valentini Francesca* ORG P0O100 Werz Oliver ORG PO43
Vanossi Davide ORG OR04 Westerlind Ulrika ORG OR18
Varra Michela ORG OR39 Williams Charlotte K. ORG PZ04
Vassallo Antonio ORG PO77 Zambon Alfonso* ORG OR04
Venditti Alessandro ORG PO11 ORG OR22
Venditti Alessandro* ORG PO09 Zampella Angela ORG P0O29
Venditti Alessandro* ORG PO10 Zampella Giuseppe ORG PO16
Venturi Margherita ORG PO91 Zanardi Franca ORG PO21
Verdolino Vincenzo ORG OR10 Zanardi Franca* ORG PZ01
Vergara Daniele ORG OR35 Zanella Simone ORG P0O33
Verona Massimiliano Donato | ORG OR10 Zani Lorenzo ORG PO37
A . ORG OR58 ORG P0O9%4
Villani Claudio ORG PO75 Zani Lorenzo* ORG/INO KNO02
Villano Gianmarco ORG OR09 Zanichelli Valeria ORG P0O91
Virgilio Antonella ORG OR39 Zanin Davide ORG PO50
V||’g|||0 Antonella* ORG PO101 Zanotti Valerio ORG/INO OR04
Viscardi Guido ORG OR24 . : ORG/INO OR03
Visentin Sonja ORG OR24 Zanotti-Gerosa Antonio ORG/INO OROS
Vita Francesca ORG OR28 Zappacosta Romina ORG PO92
Vitale Paola ORG P0O39 Zardi Paolo ORG PO54
Vitali Forconesi Gabriella ORG OR30 Zarrelli Armando ORG PO38
Viveés Corinne ORG OR11 - ORG PQ83
Vizza Francesco ORG/INO PZ02 Zoia Luca* ORG OR29
Vladiskovic Chiara ORG OR43 Zonta Cristiano ORG PO4
Volonterio Alessandro ORG OR21 Zonta Cristiano* ORG OR64

Zonzin Martina

ORG/INO OR02
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