
prequel: addition of alkyl-halides 
to olefins catalyzed by transition metal

complexes

Atom Transfer Radical Polymerization 

galvinoxyl (radical inhibitor)
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Atom Transfer Radical Polymerization (ATRP)

M. Sawamoto, Macromolecules 28, 1721 (1995)
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Synthesis of low-molar mass PS by heterogeneous ATRP
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Mn(th.) = 6800 Da

Mn(exp.) = 6500 Da 
PDI = 1.32



8



9



10



11



12



13



14



15



Matyjaszewski ; Macromolecules 2012, 45, 4015−4039

Tang, Matyjaszewski ; Macromolecules 2007, 40, 1858–1863 

Effect of initiator on Kact
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K. Matyjaszewski  Macromolecules 2012, 45, 4015−4039

Effect of ligand on Kact
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Per favore completa il generico equilibrio ATRP di attivazione/deattivazione 

riportato sotto nel caso di un iniziatore alogenuro alchilico R-X, e un complesso 

di Cu con formula generica Cu+1X/L2: 

 

 

R-X  +  Cu+1X/L2                              

 

 

 

Per favore deriva dall’equilibrio riportato sopra l’espressione della costante di 

equilibrio (Keq) per ATRP:    

 

Keq =   
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Per favore indica il prodotto della ATRP del metil metacrilato utilizzando i 

reagenti indicati sotto (si consideri L come legante generico).  
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Si prega di esplicitare il composto organico maggioritario che si ottiene come 

prodotto dalla reazione di addizione di tetracloruro di carbonio a 1-nonene 

catalizzata da diclorotris(trifenilfosfina)rutenio(II). Si prega inoltre di riportare 

i singoli passaggi coinvolti nella reazione.   
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Si prega di riportare tramite opportuna formula chimica il prodotto (polimero) 

della reazione di polimerizzazione ATRP del metil metacrilato utilizzando i 

reagenti indicati di seguito. Si prega di esplicitare la natura chimica dei gruppi 

terminali del prodotto. 

Si intenda che la polimerizzazione vada a completezza (conversione 100%) e 

che si utilizzi un generico legante “L” per generare il complesso di Cu.  
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Topic: Iniferter-mediated controlled radical polymerization

Please provide the radical products originating from the UV-induced 

dissociation of compound (A) and (B) as discussed during the course.
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Topic: Nitroxide-mediated controlled radical polymerization

The presence of additives such as anhydrides and “activated” 

carboxylic acids during NMP allowed the polymerization to be 

performed at relatively low temperatures and relatively short reaction 

times. Please draw the molecular mechanism through which acetic 

anhydride interacts with the alkoxyamine function reported below 

during the polymerization.
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Topic: ATRP

Please report the general equilibrium reaction 

for the ATRP process which involves a metal 

complex CuIBr(L) (where L denotes the organic 

ligand coordinated to the CuI center) and a 

propagating chain Rn-Br (or macroinitiator) in the 

presence of a generic monomer denoted as M 
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Please provide the species that can be isolated as 

major products from the reaction between the two 

compounds below. 
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Which one among the following alkoxyamine species produces the 

more stable nitroxide radical upon heating up the polymerization 

solution? Please justify your answer.  
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