
Reactions included:

- Piria diazotization
- Bertagnini salt
- Bertagnini-Perkin olefination
- Cannizzaro reaction
- Schiff base
- Ciamician-Dennstedt

rearrangement
- Ciamician photocoupling
- Biginelli pyrimidine synthesis
- Guareschi pyridine synthesis
- Betti reaction
- Bargellini reaction

- Paternò-Buchi cycloaddition
- Passerini reaction
- Amadori rearrangement
- Ziegler-Natta polymerization
- Berti olefinination
- Caglioti reduction
- Minisci reaction
- Piancatelli rearrengement
- Lombardo methylenation
- Still-Gennari olefination
- Kagan-Modena oxidation
- Bartoli indole synthesis
- Cacchi reaction
- Catellani reaction

Not covered:

- Piria reaction
- Plancher rearrangement
- Ponzio reaction
- Pellizzari reaction
- Ortoleva-King reaction
- Angeli-Rimini reaction

- Gastaldi pyrazine synthesis
- Mascarelli fluorene synthesis
- Guarna-Brandi reaction
- Dondoni homologation
- Rosini-Bartoli reductive alkylation
- Prato reaction
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Outline:

Italian Named Reactions

Pulici, M. Molecules 2013, 18, 10870-10900. https://doi.org/10.3390/molecules180910870

- Only main organic reactions are considered, excluding other close 
field contributions (inorganic, biological, analytical, etc.).

- This is just an overview of the contributions. Most of the reaction 
have been widely developed with a huge number of different 
applications. For more detailed info refer to the cited reviews.

- Francesco Minisci photo was not found.

Relevant review:
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Italian Named Reactions

- It was discovered by Piria while working on asparagine in 1846.
- It proceeds through alpha-lactone formation with stereo-retention.
- Used with analytical purposes for the detection of amino groups.
- It soon became a powerful synthetic method for derivatization of chiral

pool amino acids.
- Not to be confused with the “Piria reaction”, the reduction of nitro-

aromatic compounds.

- Bertagnini discovered a useful adduct between sulphites
and aldehydes (plus some methyl ketones).

- Such reactivity was routinely used in the past to identify
and purify aldehydes.

- It is used nowadays to release aldehydes in situ.

Piria diazotization:

Bertagnini-Perkin reaction and Bertagnini salt:

Raffaele 
Piria

Cesare 
Bertagnini

Original reaction:

Mechanism:

- Countless applications in
syntheses and processes.

- In the presence of a different
nucleophile lots of derivatives
can be afforded.

Piria, R. Il Cimento 1846, 4, 55–73. https://doi.org/10.1007/BF02532918

Applications:

Coppola, G.M., Schuster, H.F.
α-Hydroxy Acids in Enantioselective Syntheses; Wiley-VCH Verlag 
GmbH & Co. KGaA: Weinheim, Germany, 2002.

R

Nu

OH

O

Bertagnini, C. Liebigs Ann. 1853, 85, 179–196. https://doi.org/10.1002/jlac.18530850205

Original reactions:

- He also published the synthesis of cinnamic 
acid.

- This carbon-carbon bond forming 
transformation was greatly improved later by 
Perkin using acetic anhydride and a base.

Mechanism:

Applications:

SO3Na

OH

acid or base

R

O

R

aldehyde 
reactivity
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Italian Named Reactions

- Cannizzaro has come down to us in association with the 
disproportionation of a non-enolizable aldehyde into the 
corresponding alcohol and carboxylic acid.

- It has been shown through kinetic studies that the reaction 
proceeds through a dianion.

- An interesting variant is the intramolecular version, which has 
been exploited for obtaining enantioenriched alpha-hydroxy esters.

- He described in a paper the discovery of a 
“new type of organic base”. - Enantiopure Betti base has found use recently as ligand in 

Et2Zn addition to aromatic aldehydes, 

Schiff base: Betti reaction:

Stanislao
Cannizzaro

Ugo
Schiff

Mario 
Betti

Cannizzaro reaction:

Original reaction: Mechanism:

Cannizzaro, S. Liebigs Ann. 1853, 88, 129–130. https://doi.org/10.1002/jlac.18530880114 Yong, T. J. Am. Chem. Soc. 2013, 45, 16849–16852. https://doi.org/10.1021/ja409859x

24 examples
87-99% y, 91-96% ee

Original reaction:Original reaction:

Granados, M. L. Energy Environ. Sci., 2016, 9, 1144-1189. https://doi.org/10.1039/C5EE02666K Schurink, H. B. J. Org. Syn. 1925, 53, 425. https://doi.org/10.15227/orgsyn.004.0053.

- Industrial production from furfural is convenient 
because both products of the reaction are desired.

- Industrial production of polyols exploits an excess 
of formaldehyde as both electrophile and hydride 
donor in the last step.

Applications:

TOX: Trisoxazolines

Schiff, U. Liebigs Ann. 1864, 131, 118–119. Betti, M. Gazz. Chim. Ital. 1900, 30, 301–309.
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Italian Named Reactions
- In 1881 he reported with Dennstedt the expansion 

of the pyrrole ring to form a 3-halo-pyridine.

Giacomo 
Ciamician

Original reaction: Mechanism:

Dai, M. J. Am. Chem. Soc. 2021, 40, 16383–16387. https://doi.org/10.1021/jacs.1c08626

Ciamician, G. Ber. der deutschen chem. Ges. 1881, 14, 1153–1168. https://doi.org/10.1002/cber.188101401240

Ciamician rearrangement and photocoupling:

Applications:

O

hv

1 y
O

Me

Me

Ciamician, G. Science 1912, 36, 285–394. https://doi.org/10.1126/science.36.926.385

- He is considered the father of modern photochemistry, 
describing a lot of unexplored photoreactivity.

- In his 1912 Science paper he makes predictions about future 
development of energy sources. 

- Ciamician and Silber were the first to report a 2+2 light-
induced cycloaddition in 1908. 

- The structure originally proposed for camphorcarvone was 
confirmed by Buchi and Goldman in 1957.Original reaction:

Original reaction:

Paternò-Buchi reaction:

Emanuele 
Paternò

Applications:

Richardson, W. S. J. Org. Chem. 1989, 54, 688–693. https://doi.org/10.1021/jo00264a034 Greaney M. F. Org. Lett. 2005, 7, 3969–3971. https://doi.org/10.1021/ol0514496

- Also known as the “abnormal” Reimer-Tiemann.

- The reaction proceeds through 
carbene-cyclopropanation.

Original reaction:

- He spent a lot of time on studies on tetrahedral carbon. 
- In organic synthesis, he described the oxetane 

formation from olefins and carbonyl compounds. 

- Büchi, solved the issue using spectroscopic.
- The reaction mechanism and outcome is strongly 

dependent on the substrate.
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Italian Named Reactions

- Multi-component-coupling for the synthesis of 
dihydropyrimidones.

- The mechanism is well defined by rate-
determining step studies.

- Widely used for the synthesis of huge libraries of potentially bioactive compounds, thanks to easily tunability of side chains.
- It has also been applied to the total synthesis of (-)-batzelladine D by Overman.

Pietro Biginelli

Original reaction:

Mechanism:

Biginelli synthesis:

Applications:

Kappe, O. C. J. Org. Chem. 1997, 62, 7201–7204. https://doi.org/10.1021/jo971010u Heravi, M. M. Mol. Div. 2018, 22, 751–767. https://doi.org/10.1007/s11030-018-9841-4

N N

X

Ar R2

OR1

R3R4

- Asymmetric 
versions 
with chiral 
catalysts 
exist.

Kappe, O. C. QSAR Comb. Sci. 2003, 22, 630–646. https://doi.org/10.1002/qsar.200320001

Marinescu, M. Molecules 2021, 26, 6022. https://doi.org/10.3390/molecules26196022

Overman, L. Org. Lett. 1999, 13, 2169–2172. https://doi.org/10.1021/ol991269u

Kishi, Y. J. Am. Chem. Soc. 1977, 8, 2818–2819. https://doi.org/10.1021/ja00450a079

- Kishi’s total synthesis of (±)-saxitoxin.

Biginelli, P. Ueber Aldehyduramide des Acetessigäthers 1891.
https://doi.org/10.1002/cber.189102402126
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Italian Named Reactions

- The reaction proceeds through 
classic condensation mechanism.

- Used for a rapid synthesis of 
polysubstituted pyridines.

- In 1870, Rome was finally annexed to the newly formed Italian
Kingdom and the Italian Journal of Chemistry was founded.

- The most prominent Italian chemists at the time took charge of
it: Cannizzaro, Selmi, Tassinari, Schiff, Gabba, Paternò and
Guareschi.

- Between them we can find 4 organic, 2 inorganic and 1
analytical chemists (although the fields were not so separated).

- Issued until 1997, when it joined the new European Journal of
Organic Chemistry.

Icilio
Guareschi

Original reaction:

Guareschi synthesis:
Mechanism:

Applications:

- The hydroxyl 
groups can 
be easily 
derivatized.

Guareschi, I. Mem. Reale Accad. Sci. Torino 1896, 46, 1–30. Hirsch, E. Molecules 2015, 20, 17275-17287. https://doi.org/10.3390/molecules200917275

The Gazzetta Chimica Italiana:
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Italian Named Reactions

- The reaction happens between a phenol, chloroform and acetone in the presence of 
alkaline base.

- It was first investigated as part of a patent study in which he believed the structure was 
misassigned.

- The mechanism involved the formation of a dichloroepoxide intermediate, which is often 
referred as the “Bargellini epoxide”.

- Nucleophilic opening affords the corresponding carboxylic acid.

- The Bargellini reaction has found perfect use for 
the synthesis of morpholinones or piperazinones.

- The "Bargellini epoxide" is also a key
intermediate in the Corey-Link reaction

- Sodium azide is used as the nucleophile to
open it and then hydrogenated to the
amine.

Guido 
Bargellini

Bargellini reaction:

Original reaction:

Mechanism:

Corey-Link modification:

Applications:

Bargellini, G. Gazz. Chim. Ital. 1906, 36, 329–338.

O

OH

R R

Nu

Further reading: Tron, G. C. Molecules 2021, 26, 558. https://doi.org/10.3390/molecules26030558

Corey, E. J. J. Am. Chem. Soc. 1969, 91, 4782–4786. https://doi.org/10.1021/ja01045a034

Corey, E. J. J. Am. Chem. Soc. 1992, 5, 1906–1908. https://doi.org/10.1021/ja00031a069

- Numerous variations with 
different nucleophiles 
including amines, thiols 
and alcohols, isonitriles, 
etc.

- Used in synthesis, for example by Corey for grisandione.

- Also applicable for the synthesis of libraries of 
medicinal compounds.
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Italian Named Reactions

- The reaction is a multicomponent reaction between an isonitrile, a 
carboxylic acid and a carbonyl compound.

- The product is an alpha-acyloxyamide. 
- First important account on the chemistry of isonitriles.
- Two different mechanisms exist, one ionic and one concerted, 

depending on the polarity of the solvent.
- An asymmetric version with copper and chiral ligands exists, but 

the scope is not so great.

- The Passerini reaction was used by Semple 
in the total synthesis of Eurystatin A.

Mario 
Passerini

Passerini reaction:

Original reaction:

Mechanism:

Applications:

- In this reaction methyl sulfites are used to prepare unsaturated 
hydrocarbons. 

- Similar to the Chugaev reaction, but methyl sulfites are more 
easily accessible than the corresponding xanthates.

- The Berti olefination is evidenced to undergo a nonconcerted 
mechanism with the heterolysis of the carbon-oxygen bond, 
yielding ion pairs followed by direct proton loss or a 1,2-hydride 
shift and subsequent proton loss from the cationic species.

Berti olefination:

Schreiber, S. L. Org. Lett. 2004, 6, 23, 4231–4233. https://doi.org/10.1021/ol0482893Passerini, M. Gazz. Chim. Ital. 51, 126–129.

16 examples: 75-98% y, 60-98% ee

Semple, E. J. Tetrahedron Letters 2001, 6271–6274. https://doi.org/10.1016/S0040-4039(01)01287-4

Giancarlo 
Berti

Original reaction:

Mechanism:

Berti, G. J. Am. Chem. Soc. 1953, 76, 1207–1210.



Applications:
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- He was doing studies on the Maillard reaction .
- This transformation involves the reaction of an 

aldose with an amine.
- The intermediate rearranges to the corresponding 

ketoseamine.

- Amadori products are formed during Maillard reactions.
- That set of complex reactions that happen between sugars 

and aminoacids when we cook at high temperature.
- Characteristic is the brownish color of the products.

- Widely used in industry for the synthesis of several polymers: Polyethylene, Polypropylene, Copolymers of ethylene and 1-alkenes, 
Polybutene-1, Polymethylpentene, Polycycloolefins, Polybutadiene, Polyisoprene, Amorphous poly-alpha-olefins (APAO), Polyacetylene

Ziegler-Natta polymerization:

Mario 
Amadori

Giulio 
Natta

Original reaction:

Mechanism:

Amadori rearrengement:

Amadori, M. Nazionale dei Lincei, 1925, 2, 337-342.

Original reaction:

Mechanism:

Nobel Prize in Chemistry 
1963

- Nobel Prize winning reaction along 
with Karl Ziegler.

- “The work of Professor Natta has 
broken nature’s monopoly ability in 
synthesizing stereoregular polymers”.

- The structure of the active catalyst is
actually complex and has been studied 
widely with Zr modification.

- Modifications with Zr, Hf, especially for 
MgCl2 supported catalyst.

Natta, G. Accademia Nazionale dei Lincei 1955.

Applications:
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Italian Named Reactions

- Reduction of tosylhdrazones to the corresponding saturated derivatives by 
means of NaBH4 . 

- The method is very mild and tolerates a number of functional groups 
(amides, cyano-, nitro- and chloro-substituents).

- Several hydrides can be used (NaCNBH3, Na(AcO)3BH, catecholborane, 
LiAlH4).

Luciano 
Caglioti

Original reaction:

Mechanism:

Caglioti reduction:

Applications:

- The Caglioti reduction has found 
tremendous use in the reduction of 
enones. When as hydride source is 
used catecholborane, the reaction is 
called Kabalka-Caglioti.

Caglioti, L. Tetrahedron. 1963, 7, 1127. https://doi.org/10.1016/S0040-4020(01)98571-0Kabalka, G. W. J. Org. Chem. 1976, 41, 574–575. https://doi.org/10.1021/jo00865a043

- A useful modification of the Horner-
Emmons olefination reaction leading to 
the selective synthesis of Z-unsaturated 
esters. 

- It uses electrophilic bis(trifluoroethyl) 
phosphonoesters and a strongly 
dissociated base system like KHMDS and 
crown ether. The reaction is quite general 
in scope.

Still-Gennari olefination:

Cesare 
Gennari

Original reaction:

Mechanism:

Gennari, C. Tetrahedron Lett. 1983, 41, 4405–4408. https://doi.org/10.1016/S0040-4039(00)85909-2

Kielbasinski, P. Adv. Synth. Catal. 2020, 362, 2552 –2596. https://doi.org/10.1002/adsc.201901591

For a recent review:

Applications:
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Italian Named Reactions

- This reaction deals with the alkylation of heteroaromatic bases by a 
carbon centered radical.

- Baran reported a modified procedure in which boronic acids are used 
instead of carboxylic acids. The room temperature, aqueous, and open-
air conditions make this reaction highly practical.

Minisci reaction:

Original reaction:
Mechanism:

Minisci, F. Tetrahedron. 1971,27, 3575–3579. https://doi.org/10.1016/S0040-4020(01)97768-3

- A lot of recent modifications of the original conditions including: 
photoredox of acids, C-H activation by HAT, acyl chlorides, sulphinates, 
diazonium salts, alkyl bromides, iodides, xanthates, boronic acids, etc.

Applications:

Further examples in med chem: 

Duncton, M. A. J. Med. Chem. Commun. 2011, 2, 1135-1161. https://doi.org/10.1039/C1MD00134E

Further reading: 
Phipps, R. Angew. Chem. Int. Ed. 2019, 58,13666–13699. 
https://doi.org/10.1002/anie.201900977

Baran, P. S. J. Am. Chem. Soc. 2010, 38, 13194–13196. https://doi.org/10.1021/ja1066459

28 examples: 36-99% yield

34 examples: 25-92% yield



04/18/2022 Matteo Martinelli 13
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- The reaction entails the synthesis of 4-hydroxycyclopent-2-enones starting from 
the corresponding 2-furyl carbinols.

- It proceeds with high stereocontrol furnishing a relative trans orientation of the 
substituents. 

- The rearrangement is very renown as it allows accessing advanced intermediates 
of a lot of natural products.

- Uncountable modifications exist that allow for nucleophile inclusion, asymmetric 
control, cascade reactivity, etc.

- Preparation and reactivity of what would 
later be known as the “Lombardo’s 
reagent”, although there is confusion in 
the literature. 

- This is consisting of a modified 
preparation TiCl4/Zn/CH2Br2 complex, 
originally disclosed by Takai’s group. 

- This organometallic species, enables for 
the methylenation of ketones.

Lombardo methylenation:

Giovanni 
Piancatelli

Luciano 
Lombardo

Piancatelli, G. Tetrahedron Lett. 1976, 17, 3555–3558. https://doi.org/10.1016/S0040-4039(00)71357-8

Original reaction:

Mechanism:

Piancatelli rearrengement:

Applications:
O

R2

OH

O

R2

NR

NR

O

R2

NRRN

Verrier, C. Org. Biomol. Chem. 2018, 16, 676. https://doi.org/10.1039/C7OB02962D

Original reaction:

Mechanism:

Applications:

Lombardo, L. Tetrahedron Lett. 1982, 23, 4293–4296. https://doi.org/10.1016/S0040-4039(00)88728-6

10 examples: 80-94% yield

Hartley, R. H. Tetrahedron 2007, 23, 4825–4864. https://doi.org/10.1016/j.tet.2007.03.015

- Useful in synthesis when epimerization needs to be avoided.
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Italian Named Reactions

- Enantioselective oxidation of sulfides to sulfoxides. 
- The two methods are very similar using titanium 

isopropoxide as the catalyst, diethyl tartrate (DET) as the 
chiral ligand and TBHP as the oxidant. They differ for the 
solvent system employed that is dichloromethane and water 
in the Kagan’s method and dichloroethane in the Modena’s 
one.

- An ortho-substituted nitroarene was reacted with a vinyl Grignard 
reagent. 

- In this case the use of three equivalents of the organometallic 
species per mole of nitroarene leads to the formation of the 
corresponding 7-substituted indole. 

Bartoli indole synthesis:

Giuseppe 
Bartoli

Original reaction:
Kagan-Modena oxidation:

28 examples: 40-93% y, 38-91% ee

Modena, G. Synthesis 1984, 4, 325-326. https://doi.org/10.1055/s-1984-30829
Giorgio 
Modena

Original reaction:

Mechanism:

Applications:

6 examples: 55-70% yield

- Not used for late-stage indole formation, but it can be very useful for the formation of 
initial precursors.

- It was used By Stoltz and co workers in the synthesis of Dragmacidin D.
- Wide application in medicinal chemistry.

Bartoli, G. Synthesis 1978, 6, 436-437. https://doi.org/10.1055/s-1978-24770

Bartoli, G. Synthesis 1978, 6, 436-437. https://doi.org/10.1039/C4CS00045EStoltz, B. M. J. Am. Chem. Soc. 2002, 44, 13179–13184. https://doi.org/10.1021/ja027822b

N
NO2

Cl

MgBr

THF, 78 °C
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- It provides a very elegant entry into the synthesis of disubstituted 
vinylarenes. 

- The reaction exploits a multicomponent protocol.

Catellani reaction:

Marta Catellani

- An efficient entry into 2,3-disubstituted indoles. This is achieved starting from o-alkynyltrifluoroacetanilides that are reacted 
with vinyl triflates or aryl halides by means of a palladium-catalyzed reaction.  

Cacchi reaction:

Cacchi, S. Tetrahedron Lett. 1992, 27, 3915–3918. https://doi.org/10.1016/S0040-4039(00)74818-0

Original reaction:
Mechanism:

10 examples: 50-90% yield

Sandro 
Cacchi

Original reaction:

Mechanism:

Catellani, M. Angew. Chem. In. Ed. 1997, 36, 112. https://doi.org/10.1002/anie.199701191

Applications:

Dong, G. Chem. Rev. 2019, 12, 7478–7528. https://doi.org/10.1021/acs.chemrev.9b00079

- Norbornene or another strained olefin is used. 
- This method offer a unique way to activate three adjacent 

positions of the arene.


