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Arrivo e Registrazione

Apertura workshop.

Chairperson: Valeria Conte:

Premiazione delle due migliori tesi di Dottoratm Green Chemistryg Chimica
Sostenibile in ricordo della prof.ssa Cinzia Chiappe

| sessione Chairperson: Giulia Licini

PD1 Premio tesi di dottoratoCarla CalabresdJniv. di Palermg Univ.De Namur
Design of Novel Imidazolium Based Nanostructures for Sustainable Catalytic Appli
O1Elisa AcciardoUniv. Torino

Microwaveassisted @1 Activation in -valerolactone with a reusable Pdtyclodextrin
crosslinked catigst

02Jiaying YuUniv. Padova

Functionalization of Halloysite nanotubes for catalytic applications

O3Rebecca AppianlJniv. Milano

Amminazione riduttiva onpot di composti carbonilici con catalizzatore riciclabile e
sodioboroidruro

Il Sessione Chairperson: Alessandro Massi

PD2Premio esi di dottoratg Francesco Della Moni¢c&niv.Salerno

Development of IroBased Catalysts for the Coupling of Carbon Dioxide with Epoxi
04 SaraFulignati Univ. Pisa

Sintesi del 8drossimetilfurfurale (HMF) da risorse rinnovabili e sua idrogenazione ¢
monomeri di interesse industriale

O5Luca CapaldaUniv. Pavia

Novel Photocatalytic Approaches For HSastainable Synthesis

O6Nicola Scottj Milano, ISTMCNR

On demand production of ethers or alcohols form furfural and HMF by selecting th
composition of a Zr/Si catalyst

Il Sessione: Chairperson: Carmine Capacchione
KN1Andrea Biffis Univ. Padova,
¢KS GDNBSYé¢ {ARS
O7Daniela LanatiUniv. Perugia
Heterogeneous Manganeggatalyzed €H Oxidation to Access Pharmaceutically
Relevant Phenoxazinones

O8Daniele RagnpUniv. Ferrara

Oxidative NH@Catalysis: an alternative platform for polyester synthdsi step growth
polymerization

O9Daniele ZuccaccjaJniv. Udine

Development of sustainable and green methodologies for homogeneous gold(l)
catalysis

2F LGIEAFY hNEFYy2YS:

IV Sessione Chairpersons: Antonella Salvini e Chiara Samori
KN2Rodorico GiorgiUniv. Firenze
Soft Matter chemistry for artworks conservation

2



12.20¢ 12.30

12.30¢ 12.40

12.40¢ 14.15

14.15¢ 14.25

14.25¢ 14.35

14.35¢ 14.45

14:45¢ 14.55

14.55¢ 15.05

15.05¢ 15.15

15.15¢ 15.30

15.30¢ 15.40

15.40¢ 15.50

15.50¢ 16.00

16.00¢ 17.00

17.00

O10Aldo Romanj Univ. Perugia

Metodi e materiali sostenibili nella scienza Beni Culturali

O11Giorgia Sciutto Univ. Bologna

PHB green gels coupled with electrospun polymers for the cleaning of paintings: n
advances towards sustainable solutions

Lunch and poster session

V sessione ChairpersonEederica Zaccheria e Luigi Vaccaro

O12Eleonora TorricelliUniv. Bologna

Poliidrossialcanoati da fanghi di depurazione: il procesBa/AS

O13Marina Simona Robesguniv. Pavia

{AYyGS&aAr Ydzt (A Sy mdhfastat@dataliRzata daeriRimiNI 6 A y |
immobilizzati

O14Annalisa SacchettiUniv. Bologha

Polysaccherides as renewable resources for the selective catalytic production of n
lactate with mesoporous zeolites

0O15Vincenzina BarberaPolitecnico Milano

Funzionalizzazie di allotropi del carbonio gpa partire da building block&e G6
O16Luisa BarbieriUniv. Modena e Reggio Emilia

Monitoraggio di nutrienti e microinquinanti da aggregati ceramici leggeri di scarti
agroindustriali, postonsumo e ceneri di biomasse

0O17Stefano Diodatj Univ. Padova

Cristallizzazione rapida di spinelli MBge(M=Co, Mg, Mn, Ni, Zn) a bassa temperatu
sintesi green di ferriti

Cdfee break

VI Sessione: Chairpersons: Isabella Lancellotti e Giorgio Grillo

O18Floriana Billegi Univ. Palermo

Sweet lonic Liquid based materials for Environmental Applications

0O19Mina Mazzeq Univ. Salerno

Synthesis of polyesters biternating copolymerization of epoxides and cyclic
anhydrides

O20Lucia FerrazzandJniv. Bologna

Green Solvents Mixtures for Solid Phase Peptide SynthesiSRBS): replacing DMF f
the synthesis of APIs

Premiazioneposter e Assemblea Gruppo Interdivisionale &S

Chiusura workshop



The AGreeno Side of Italian Organ

Andrea Biffis

Dipartimento di Scienze Chimiche, Universita di Padeia Marzolo 1, 35131 Padova.
e-mail: andrea.bifis@unipd.it

In the frame of this contribution, the I nterdivisio
Chemical Society wild.l be presentedgahfhrpamtitbe @podnin
scientific activities. Particular attention wisll be
taking part in G.1.C.O., in particul aroifndrs whath itth
interest for the I nterdiivSuwdtoaianab3reo u@h eonii sGrreyen aGh «

below.1 The aim is to stimulate the search for syne

Groups.
Ar(H t)/H R R
r(He
<1% [AU] ~_ _H Ar(Het) H
+ — Ar(Het) or Ar(Het) H
L ionic . .
R——R liquid R R
high activity
high selectivity
Ri feriment.i
1. M. Baron, A. Biffis,Eur. J. Org. Chem2019 368%3693.



Soft Matter chemistry for artwor

Rodorico Giorgi

Di parti mento di Chi mi ca " Ugo Scahidfefl'l,a 3lLnabssetsrtuscicEiao de
emai |l : rodorico.giorgi@unifi.it

Wor ks of ar t and artifacts that constitute our cul t

with the environment are the most prone to aging and

of surfmacead, aonlde mechani cal degradation are often as
piece of art. The effects of these processes are uct
(mainly acrylic ainedd viinm ypr epvoil oyurse rrse)s,t carpaptli on tr eat me
We pioneered the synthesis and the application of s
of wor ks of ar t, as hydroxides nanoparti clyesst,enmsi cr

constitute a new platform for Conservation of Cul tu

nm in one oOr more di mensions.

In this coasséembtednsyseéms for the cleanregiaf dpti a

Mi cell ar solutions and microemul sions constitute vel
pol ymers or grime/soil. Moreover, these systems (as
confiimtead chemical and phydomailngefl oer hawvé ngplpoagpeor nk
from/lto the work of art. For example, a fine contr ol
cleanings as wataen gemssiutei wearworckid asfly rel evant in
be achieved by using aqueous solutions confined in

achievement was téhepailleviebamglg PBT pR &bt o®f udimo t he Peg

Guggenheim collection in Venice. New chemical hydr o
based on two mutually interpenetrative polyménrst, wh
controlled, and safe cleaning process, being entirel



Design of novel i midazolium based nan:
applications

Carl a CaMiabhelsaengel d8Caarme It dhapurriil ae,

aDepartment of Biological Chemical d@midv@hairmacefut P ala
dell e Scienze, Ed. 2Uhit of Remdmaterime Chéntisiry? Bepaftrhentaof @hpmistry,
University of Namuamuérl 5rOu0e0edfaeB eB rguiguat)l ascal abr ese @un:

I n a growing quest for greener processes arbelcey ctloa brlee

catalysts represents a topic of paramount i mportanc:¢
progress. Ime thhBj scenhas obeéen foowyved bdiybtrhe daveld
wi t h iimuind abzaosle d aosr ghaentiecr osgaelntesous catalytic systems f o
of carbéanditoxe dfeéC matiBevne roafl G mi dazol i um salts have

emerging nanostruchohesnsu¢ BWadlsl) edamadpdotnh oma nanot ubes

pol yhedr al oligomeric silsesquioxanes (POSS).
All the proposed materials were easily recoverable
the desi rehowirmgdahkimgh stability and outstanding per

productivity and selectivity. The adopted synthetic

spectrum of novel materials for additional <catalyti

Acknowl edgement s
c. C. acknowl edvpea Kk ealsl whfo tclhoent o dSpecia thadks godB rtohfi.s F. e sGeiaarccahl.

L. F. Liotta and Dr. Luca Fusaro for their precious col |
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Devel opmeBtased CatmiCpsps
Epoxi des

hgr of h€ar bon

Francesco Dell a Monica
Diparti mento difAdlil miocdolbhrenbwel rdédiiotg ade gl i Studi di Sa
84084 Fisciemand, :SA,delltlaalmp,ni ca@uni sa. it
Besi denwvihreonment al and ener ggticcani sbseu ecso n sd arelroend daiso
numer ous transf ofansaltG bounisl dbiansge do loonc kChave been devel o
the so call edTher c oruepddtaigoom oarfy . gfpoorx itdhees pwiotdhucGO on o
carbonates (COCs) and aliphatic polytAarbange e s uhAe
homogeneous catalysts has been reported for this re
the contrary, onbygsdeddwcaexampdtes ldveebeen reported,
toxi ci tmet3dfhet iesvel opment of new and ef f epchteinvoe- aa at aF
compl exes, is described in this contribution. I n p
complexes have* Beadi ngvedfvgated, catal ysts operatin
I n parallel, mechanistic investigations have been coc
i mprovement .
; O COCs O
\@/o ® ® Ri €O o)ko o)l\o
Dlnuclear \g Mononuclear TBAB H
e X Y
R o N S‘OCI EX
‘ a0 Re (S”é:THFE A 0 0
S? 3 P €O, O)Lo o o
0 Si BAB
R1%R R} R ® X v )
Ri ‘ COCs PCHC

Scheme 1phE&hiobdbater Fe (Il Irle)acctonppn tokfe s o d & & e
Riferiment.i

l1Carbon Dioxide as
2. C. Mart2n, G. Fio2@wphr,i2d83 . Kleiij,
3. F. Della Monica, A. Buonerba, C. Capacchiokay. Synth. Catak019 361, 265 282.
4. F. Della Monica, S.V.C. Vummaleti, A. Buonerba, A. De Nisi, M. Monari, S. Milione, A. Grassi, L. Cavallo, C.
CapacchioneAdv. Synth. CataR016 358 3231 3243.

5. F. Della Monica, B. Maity, T. Pell, A. Buonerba, A. De Nisi, M. Monari, S. Milione, A. Grassi, B. Rieger, L. Cavallo,
C. CapacchionéACS Catal2018 8, 6882 6893.

ACS Cat al .

EdemAcabVEHdbMIdst Wk EGmbH & C01KGaA,
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Mi crowasée sH eAdctd vavtailoenr cdilnact one Wwcybtl adertusibbl er @ds1l |

Acci ar fAToa bEal siss8& rSii Il lvd 2&8Gailocrigoi 0Ga u diMam zBrhadCualesd at 02 Gi an ¢

Depart ment of TErclhhoy 03 wiggmmaterda MfdoS Nanostructured |
University of Turin, Via P. Giuria 7,

Department of Chemistry, University of Turi.

E-maiell@i sa. acciardo@unito. it

The devel opment of new sustainable and environment a

chemical process is the purpose of Green Chemistry.
I n particul ar, it is importame thefindonpwr aaet bodof
product (Atom Economy), that avoid the use of hazar
whil e being more energy efficient.

As unconvenctional technol ogpyer aMtiicme waevrase r( atW r ead | g
reducing reaction times and increasing selectivity

Aiming to adhere to the Green Chemistry guideldines,
couplingusienag-tarnenbi odegradabl e solvent and a hete
mi crowave GMW) reactor

I n particular, WeiGBlstcwdipéd ngxireéatcitvenS between two h
straightfomrwarnddtaoamd spowe organi @acdyrvtah é 0ins sft@®mp sawdi d
Therefore, weoadkeei ofeesds|Poddextrins as catalytic syst
polar structure, to be pant o€ ulIMAIi yFruerfdfihadriingonirt e kierd tts

framework avoid met al |l eaching making this catalyst
Aiming to further increase thaesuyvtceai sabviezingyotstuacthb
(GVL)y,l dtactate, ethyl Il evulinate whf.ch may well rep
Furthermore, it has been reported that GVL provided
| eaching, when combined wittshh heterogeneous palladi ui
Finally, wep@terdynmtmheasiomein MW of a fluorescent quin

This synthesis was carried bbb/ Pd &8s sttheg ss oluisd nga tGa/IL
gases i n s ednude nkcC) dMyi wipo btet ween every steps.

Ri ferimenti

l1Tabasso S., Calcio Gaudino E., AcciMcoldeoc2l.]l@% RManzol
283802

2. Calcio Gaudino E., Carnaroglio D. Or#aotiesa. Res. P
2 0 1159 #59095

3. Santoro S., Mar rocchi A.Ch elna.n.a80Q128D . I B1FSB3BOOr mann L.
4. Tabasso S., Calcio Gaudino E.Newin&®IOH#HAM?.1902 LB d o u X


mailto:elisa.acciardo@unito.it

Functionali zation of Halloysite nano

* Ji ayWanlgd e’mar RTreamas hfbagugreos iCarr ar o
aDi parti mento di Scienze ChCMR, h@QS Udii vRadauwada, div
35131 PadXdwasltiusbaigyersitat GieGCen, PBuRikagl 16¢cha&$ 3K

GieCen, Germany
Hal l oysite nanoaubes no(sHNTisc)at ase with a chemical (
Ab OBBHOsM HO, consisting of two connected |l ayers rolle

di stribution vaam,egs hfer omt200 ah m &ti5a madat earn db € thvee enx t 5 n
to 100 nm. I n this natwurally occurring form, the sil

| umen wal |

I n this work, we have explored the poaslssi,bitlatlget oc
heterogeneldws thatsalayant,s.t he HNTs external surface ha
to increase the number of available silanol groups
ami nopropyl triethoxysil amaepstoTipeovViade wowoea@&ct ihvaeyv ea
functionalization step to grow different nanopartic|

External Siloxane
Surface (Si-O-Si)

Pirahna  OH o . \/5‘/\/\@1\?4 \,5-/\/\@4
Solution C?HH oH  APTES /SgA\u/a:‘Hz 0> 2 > N
I >OH oM > > >

AgNO; NaBH,

Internal Aluminol . . Pir-HNTs-NH Pir-HNTs-NH;

HNTs Aurface (Al-OH) Pir-HNTs P|r-HNTS'NH2 /Au3+,Ag+,Pd2+or2Ru3+ /Au‘Ag, Pd or Ru
Figure 1: Synthesis of the metal NPs i mmi
I n particular, the functionali xédaHND® wiftHh uAd uMRd (

O,at mosphere, with 95M cManrveawsdaro,n tihne 6f uho saetd 08a0a | e & d
catalyst for-nt heopeamiondpmpmemdd|sdsusiedgchNabBil, i wht AndO(

selectivity in 120 s.
In a second example, the HNT were used to support RU
bi fuctionl catalyst was used to dismutate hydrogen

yield in 30 minute).

Aknowl edgment s
The Chi nes e olucnhwillgrathefpul ly acknowledged for a PhD gr al

Ref erences

1. Y. ZhanAgppelti eadl .CR &Y 6 381B7e nc e
2. P. SurRSet ,RablVLl.5552,9i158925
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Ammi nazionengobtdutdti campost. carbonil i
riciclabile e sodi o boroidr.?

Cristiadtwerbnli cldaOrAd srtod R4 ,lcrciod Idl,a Ro d a,
RebeccalFArppr aens®Ro cBav adoStTeafsasnioniPRaganel | i,
Sebasti atMarAronoPa&lil,avi ci ni

Diparti mento di Scienze Farmaceutiche, UnMiviemo st "
| t aPlSIC& 0P, via Birrnt,or5i, f{RL3@)®,61tli tmelnita; di Scienze Mol
Uni ver&Fostca€Ca Venezia,-VehezTar Mesti®5, | 8aG@a1lva

emai |l : rebecca.appiani @studenti . uni mi
Cstata sviluppata una met omldtcapar @anunN enratziicrdee ¢ solnd & U 1
primarie e secondarie in condizioni di mi gliore eco.
RS _R* R, _R* R4 3 4 .
. ~ R, Catalisi AquivionFe
oo e T e N Solvents CPME g
== — olvente -cimene +
+ Rlﬁ\Rz R! RZ SOUCe L1 N2 @

OH H metanolo

o : : .
)k -H20 Re. . Riducentesodio boroidruro
Rl RZ RY=H ‘N hydride
e A

proton source
R

Si sono wutilizzati solventi con propriet”™ EHS -(Envir
THFp®i mene e un agente riducenfe d¢a@anweairi eanztieone nons
dathd gi unta di nremaazniod e ddoeplo lleagdme C=N. Si -poposennpa

dover utilizzare i druri con potere riducengCN, pi %
Na( OsBH) . A qguesto scopo @&t ifdi gulotoadticoa udad tirearzamit ma ret, e ill
Aqui¥i onuno i onomer o perfluorosol fonicof mpgeégogquabm
catalizzatore di Lewi s, effi-€Cit eafAtqal.i Fienipaiomlualviel a,a pip
formazione del | egame C=N e, ragionevol ment e, ne f é
Aqui¥eon riutilizzdbipgreotperol pio¥% dé¢i cleia.zi one =~ stat
aminazioni riduttive con gradi di c 0 n\Emrsii manzei ogneen ed
3(3ri fluorometilfenil)propional dei de-l-(amafti@elaninapea s e c ¢
ottenere il imraicfadiceita attivo C

R. Tassini, V. D. Rathod, S. Paganelli, E. Balliana, O. Piccbldol. Catal. AChem, 2016,411, 257.
Z. Pan, L. Shen, D. Song, Z. Xie, F. Ling, W. ZhoagQrg.Chem, 2018,83, 11502.
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Sint esiidrdoesilsi meti |l furfurale (HMF) da
i drogenazione a monomeri di i nt e

Sar a FCliagmnatai 3Aaet on & a'bAintheae rMasr,i a Raspol | i

Diparti mento di Chimica e Chimica Industriale, Uni
®Green Chemical Reaction Engineering, ENTEG, Univer:
the Netherl ands

emai |l : saraurdiupi gintati @f or .

La sostituzione delle risorse fossildi con quelle ri
decenni non solo per | a generazione di energi a, ma
tale ri giudarmedsiil f ur Bural e (HMF) , ottenuto dalla fra
considerato unopl dé-dloepmiec abppreaeanti ando un promettent
plastificanti, solventill a moeemercodiestogi ne preBRGI
di un processo sosHMmiIiaipder tpierre | dha ss oltesiiomieldoncent
fruttosio ed inulina, e |l a sua i2dbbogendzossiemat dupf i
e idbi&8(bdrossimetil)tetraidrofurandGreBHAHMTHEMaskmn nae
deBHMF =~ stata condotéariagmgaagqeat ompi enjamdo@nlde ¢ ome
guesta reazione sono stati i mpi egati -t@&)x3adlai zoznaotgoernie
(Cu@MNWO Per ciascun catalizzatore sono state ottimiz
HMF anche <con imodsddmporstoatdist uno, raggi udenlgternod ol artec
I dr ogenadazNMP ne BIEMA e BHMTHF = stata condotta sia in
rese in ciascun prodotto superierctondiPdi omoi %s peodme
state effettuate prove di idrogenazione partendo da
hanno dimostrato la fattibilit”™ di un apper oBcHHEMTOHF n
pari a 73 e 81 mol % nell®% rispettive condizioni ot t |

Ri feri menti

1. H. Xia, S. Xu, H. Hu, J30&&he6. C. Li, RSC Adv. 2018,

2. C. Antonetti, M. Mel |l oni , D. LicurCaivans., RulM. gRatsipol
Appl . Catal. B:-3&hv. 2017, 206, 364

3. C. Antonett i, A. M. Raspol | Gal l et t 1,508S. Fulignati,
4. C. Antonetti, S. Fulignati, D.CHemurBrig. A28MB 38Ras,poT,
5. S. Fulignati, C. Antonetti, D. Licursi, ANpQaPttiealr.ackA:i

Gen. 20191,33.78, 122
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Novel PhotocatalgcosudpproabhesSyor

L. CapaM.doFagnoni , D. Ravel

Department of Chemistry, Univemaity bticRavapal ddo &

Over the past decades, phot ochemi calsouyrcteh eodi se,n eir.gey

and forge -bmepdgedhas BB ecosustainable methodol ogy

represented by the emergence of photocatalysi s, w b
responsi winevefren omhefclight energy into chemical ene
highly predictable way. This activat-Eloemctcramn oTrcaims fve

Hydr Ageom Transfer (HAT)Y EarT)Enaearsg )y hTorwenn dfne Fi gure 1.
potentialities of these approaches to generate high

via:

devel opment of novel ecosustainable synthetic proto:
R-x" !
f @ Single-Electron Transfer (SET)

/@ : @ Hydrogen-Atom Transfer (HAT)

Substrate — —— > Product ‘
PC ' @ Energy Transfer (EnT)
via: ‘
R

PC: photocatalyst

Figure 1: Different activation manifolds i

Generally speaking, an i mportant goal achievaddwas
acyl +fwaidd c®EB® andakhé i phMarHeAoTvwreard,i cdet ai l ed investigat
able to pHom@8t BohHdec@nversiohi gihdeirr chediapt vosi‘dber c e
Finally, results on the use sofofmectyacll ocbounipa neexse svifao r[ 2

i ncluded.

Ringraziament.
L. C. and D. R. thank the MI UR fOfr@ranf ¢ n &8ryait dnle s 5 8 p pro r
Photocatal yt i co (bydder:o gReBnS | Tlr4abnYsof Re)r

Riferimentdi

1. L. Capaldo, L. Buzzetti, D. Merli, M. Fagnoni, D. Ravelli,Org. Chem2016, 81, 7102 7109.
2. L. Capaldo, R. Riccardi, D. Ravelli, M. FagnohCS Catal2018, 8, 304 309.

3. L. Capaldo, M. Fagnoni, D. Ravelthem. Eur. J2017, 23, 6527 6530.

4. L. Capaldo, D. Merli, M. Fagnoni, D. RaveliCS Catal2019, 9, 3054 3058.
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On demand production dfuretuhrearls aonrd aHM
selecting the composition of a

NicBte®tiiljppoFBdes 0olca?VdacdcihmeirricANDalol $afftao Rav:

4 STOWN R, via Golgi em@aj |l 20h88pl Mi.ls@amodii @ st m.

I n the search for a Furfural - 4 h

1004 pod u m u —

significantly reduce

footprint on a gl ol %1

(made of cellul ose, 601

t he mo s t promising 401
abundancftadarcdahlTdhreser

t he transfor mati on 0

Conversion and selectivity / %

204

hemicellul ose, HMF B g g ge® 8 e e®

obtained as main ver ... FigtReaction of furfuraatahysH

with their derivates being promising as fuel sn pol
chemical transformations, therefore the design of a
always a difficul t?weasdke.molnms tauwart emr @ \hieo {0l awmapk c p i ime @
the solidsfommaheoprotece we wish to show the possi
HMF the corresponding ethers or alcohols by modifyi
purpose, &acaétnl gstef wdhO®ent(dpf f36r @dDt,, 3Dr Jit3 % Zr Si 10
was preparedgbly meshmpl eTs®lreacti ons were carried
or HMF as-bueaabhntsdonlovre nta nadwidi hiee ctahtea Icyosnt®.e9 GW@® n i S
selectivitycbmangrts WkihasS130:t ptuale LelOecti vity towar
|l eads to the exclusive for mat flacrc wpfa btdhuec t e tolne rodf. eTihheh
is currently under investigati ogmuebsy, menacn su dafn gd iefxfteerne

using pysidpdepac®l as probes.

Reference
1X. Li, P. ATSaCabdabWang.,621
2. N. Scotti, F. ZaccherChemiCst,Bp) B8Bec®3I4A4ittoni, N. R
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Phar maceutically Relevant Pheno
Daniela Lanari, Pilar Mar2a Navarrtr
Di parti mento di Scienze Farmaceuti che
Universit”™ degli Stwudi di Perwugia, via d
email : daniela.lanari @uniopg. it

The devel opment of innovative metal dayail gigH)ic bcoghsise r
continues to progresisgritfiacamapi dhemicealduand oenwier onr

transformations over traditfi ommat i osnyanltihzea tt ico sntent ehtobdgsd

challenge is to develop met al cafklfyduncact isgyrsd leinsa taibd
the selectivity of enzymes while offering higher <c¢h
I n this contribution, -wandfermomes rfa¢ @t drhiang nmmamtgameds
morphology contanmémg, mao glaiakkes eprer pxtli dias €. I n partic

study oncpatassai odoOe tiheavdeddd $9) K

OH @) @)

Results onOMS ea susenmgmiekc H oax itchaet iCon/ di meamizrad p loenn a le:

which is a process typically promoted by peroxi dase:
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Oxi dati-Cat dHZsi s: an alternative platfoc

growth polymerizati on.

Dani el éArRiagmmag BGrmadicd e efllo sGarnmiaf@l,egaan aBréd it ,o | i
Al essandr o Massi
Depart ment of Chemical and Pharmaceuti cal Sci
email: daniele.ragno@unife. it
Organocatalysis has emerged as an efficient t ool f
organometal lic catalysts ithhaigfewieng poltegmesizani a
chemicals and maewahb lad sr ebsacsuerdc eosn hraes naturally | ed
original realm of pol ymer s. I n this context, -we in:
heterocyclic carbenePaoahydest exbedwberedsgbadithonbrom |
under mild conditions wi t8/2 %9 a tainsdf-7AM01t D r K)g. v @dflu eesr acaf m
optimization study on PET synthesis, the -bdaesseidg nn aotfu ri
Indeed, HMF derivatives, isosorbide and glycer-ol we
based polyesters. The synt heti zed pol ymer s ar e i n
I nterestinmgilnyg rceadwulltysd ttaw bé iakedi plol fyore r | isresdsardt v &
product s. I'n the future, this protocol wi || be ext
versatile synthetic tiooonl. for macromol ecules product
°
MeaN\QN/Me
P N N - A WU W W s
A (I) ;r.\rl’l;:j:;oau:&:l)l’:m h n MILD CONDITIONS
BIO-BASED DIOLS . on BIO-BASED ALDEHYDES
HOOHOHHOWOHS"p | o | | o . o |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HOHO x\/\/\/
References
1. Bossion, A.; V. Hei fferon, K. ; Meabe, L. ;Praoigriecs,s NI
Pol ymer,29di9¢ n2&40 .
2. Boswas, A.; Samaretha r,2RJI13L . 446 GABM,dedo | £Ase, A. ; Ragno,
G.; Bernardi, T.; Bortolini, O.; GiowQagni Bi pnm®Bdl18.Chefnar
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Devel opment ofgsesn amaeatabbd @olamgli es f or
catalysis

Mattia Gatto and Daniele Zuccacec

Di parti mento di Scienze Agroalimentari, Amb3&ho@al:.
Udi neemditla:l ydani el e. zuccaccia@uniud. it

Gold(1l) complexesAmiX]ganer aucftesmilual yLempl oyed as ¢
car-banbon bonds towards nucleophilic attack.) A kay
|l iteratur ef,ew heewxaemmlrees veefr ygol d homogeneous catalysis
(without wusing silver and acid additives, l ow cat al

neotericlsesothent s)pnptorritb ustyisotne, mawe cr ee x3deartiameanbtoault at nhde

the anion in gold(l) catalysis obtained by combini
Theory calculations. The overall dxpersiurhdrst, alc oenvfiid e
pl ays a cruci al rol e i n all -egtueéps broifunt, henurcd emtpih
protode’dhiaticompl ete rationalization of the counter

met hodol ogy - umddr edorlaee ndt banndd td)onrsepl ace traditional

with mbreeadby ones.
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Met odi e materi ali sosteni bil. i n

Al do RYm&Lmwist arP,Mod r Minlai &miclcahuertat 1, CaFrtaenccdig snEbhi Ra?s BMderciadt @ n

Pi‘caMari o Casci ol a

i partimento di Chi mi ca, Bi ol ogia e Biotecnologie, U
b stituto CNR di MGkéeobkzarS@ MEbRGlaoEilee di Sotto 8,
‘Di parti mento di Scienze Farmaceutiche, Universit?@

Ne@ambi t o dell a diagnostica dei beni cul fiswrsaleidriibgi Ulasdgn

princip@hmegtieggdgetdeol,]l general mente di val or e dinndeasgtiinmea b
scienti fuildd.maQue tr ma i uni ver sal mente riconosciswtean zao me
mat er ifocgag edeetloled da compiere prima di ogni intervento di
|l e tednndcegei ndke spettroscopiche, utilizzabili Gpermani e
conser vatpgpresentano il mi gliore approcEmnmi poissi bimbesed
di ricerca in chimica dei beni cul turald@ did sRdrtuwgioa Cd\o
| STM rappr esreinheamtoo uaa Iriifel l o europeo che, attraverso |

progelt]t,i [hla ddodhaadtde®l lad Inascent-Bl H&8f (Estopéebanr Reseaaonpka
Heritage Science)|[b]. pBSembapdnaguoboeaitchi mondoquethibcde

messa a Qptuinltiozzeo Idi materialdi i donei per i del &ad¢atria in
i mportante conneisaes oadchoeellfilaa dgu anloet olree al l a chi mica ver
canoni co: ogni prodotto utilizzato peroggeptiocpmneszeirea
lloperator e, ma anche realizzatosest e mphbielgaa.t 0So0tht omogwe <
gruppo di ricerca ha messo | akfpfriopadiaa edipemuiu@wnizamated il ia
base di carbonato e silicati) e unosmbéerrbiale peontleatcorl
stato fisico e |l a resistenza al degrado dei monument i

Negl i ultimi tempi =~ stata sviluppata una nuova metodo
superfici | api dee[t7rlaunditiddi 2z ntdi mumataéd i 81 i caratterizza
Grazie alla | oro elevata capacit”™ di intercalazione, q
agenti antimicrobioilinaessealkial prinat¢iupal mentei primi r
Nedbttica di un mondo pi % atténtidialzloe dperi obmad matiiadh e i mo
e della tecnologi a, anchecHiae d® ntsalriv aati tosrez ideni bediura
realizzare quest:i materi al.] e chi sa valutarne |l a corr
1. FP5 Labs -Zeesh, G0é8AdAt aCifieeet@®oOnnt8: HPRI

2. FP6 EuAr t200h9, 2@rodement : 506171

3. FP7 Char i-2sOnla4,, 2®@r0a9nt agreement: Grant agreement | D: 2
4, HORI ZON20201201%rant Agreement 654028

5. htt p: Fr/ivwwsw. eeu /

6. FP7 Hero@ad®dtl5,2Grhnt agreement: 282992

7. lLayered doubl e hydr oxi dieo na nedx czhiarncgoenrisudfl oprt bifhyeo ars etrava/sa

surface of an€Ei eBbcmahomenMs Nocchetti, M. Pi ca, A. |
47 (201289852976

8. "Composite SéodinumxAlhginmgaetres ad hel eemorwv@l sydt gy sfuor e
Nocchetti, E. Boccal on, M. Pica, A. Romani , M. Casci
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PHB green gels coupled with electrospur
new advawaesls sustainabl e sol ut

G. S&i wt.tdPdatd¥i Mi hg "FoR.ar@alel eClial aicdy SEmor 3
Tagl iavR.niMazzeo

aDepartment of Chemistry AG. Ci ami diVia@Guaccihannid2er si t vy
48123 Ravenna (ltaly)
PDepartment of Chemistry #fG.i Vi€Selmn2j40l2aBologndlitaly)v er s i t y

* Giorgia Sciutto:giorgia.sciutto@unibo.it

Sustainable and green restoration is mainly driven
and the environment.

We have recent3l]y iinmtorvoaducveed g[rleen gels for cleanin
bi odegradabl e but performs better than traditional
Different formulations have beemnrodeVvealacped sf carn dr evax
[B] .

The gels have been recently coupled with electrospu

the painting | ayer. First tests have shovwn tghedts tahe
Preliminary data related to the characterization of
the treatment wil/l be presented.
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il 40% dell " energia chimica del cibo finisce
associato alla produzione di una grande qua
ntale ddeboasmapti manto finale. La quantit”™ di
membri dell ' UE ammont'a B tanghi 20i Mlepuf(dii ens
scarica (17%), i spaaski aui heeneni mémthé) (2T W)oa
sono -Ico0nphil/etsi @®grmi 5soluzione comporta emissio
|l mente | e strategie sopra <ciitatemdr rmateaeraaopt
zzazione di prodot tPiL A& DE&IMOr € f a gi@linizmdatd eo HKdllaC )En 1@
tare il potenziale chimico dei fanghi di depur
gesteri l'i near:i bi odegradabili/ biocompatibili,
astica (circa il 2,5% dei biopolimeri pr®&dottd.i
con al terde/ bpiloadsétgirtahdeakbbid tib a Pd AGel plicgétvtes eB qu e
mi che applicando un approccio integrato in culi
ango (HTC), segue uniamisceigqu einz a edrimepnrtoaczei sosnie baicoil
i di grassi vol atili (VFA) , ii) pertrazione di
microbiche (MMC).
condi zi oni HTC t estiatoes s(er50a, un0 O nec r 25eAC op eri
a di ossigeno (CODjY4%peelme€COPNndel di amgasiferun

c
chita di molecole organiche fermend ad00AC, Lmer

D

tenere una resa del 20% in VFA. Questi vengono

da di-btodoesiel ammi nuan si st eamaocdBupeed siazvamart

rtonoPHA MFRA89& 2 0Qyr)CODI Gefsitireazi one con di metil
urizzato, ha permesso di produrre PHA di alta
ntual e di monomeri a catemnazimeodiad @i2dr ossi val el

Ri feri menti
1Eurostat 2017

2.

Kour ment za, C; Pl 8§ci dFoi,god;s, VeAn et s\aanreracsne , N.CG. ; BuGanvie
Bi oengia®e?®, ng, 55.
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Sint esi mu | tvii eraz iamotniad @ sdiat o catali zz
i mmobili zzat.i

Marina Si mélnmma&RodledtdPa ol radMBa caor dkamieenliaa, Ubi a

d8Universit”™ degli Studi di Paviia; viale Tar ¢
Universit”™ degl: Studi di Mi |l ano; via Mangi
(marinasimona.robescu@unipv.it)
Le reazioni multienzimatiche rappresentano |l a nuova
val or e & ggiawn tom.i mul tienzimatiche possono essere pr
coordinat a, in cui il prodotitno,$dit usuunbas t mred Di opneer einlz
succecssny®nt end@é qdii Ildsipoarsetaazrieo nli reversibili verso il
formazione di intermedi tossici o instabili e di ri

Una nuova sintesi del 58nanmé d &afr aathtt inwiso d tatdossdiirddsd® p b i n a

stata messana permatzo omed mahdrepouizi maztzamaddi aeabienos
adenina (Ade) e adenosintrifosfatoi n(f Aiieyd & ome o pirretc
nucl eosi di e nucleotidi sono stati uCtliolsitzrz adtiiu mc opneer
(CWP3una purina nucl AesomendosAPNPPpHdisalsasi adenosi na
Dictymsdies c@itldAeK) 8c he ma) .

0 NH,

L ¢ N" A
NH N N 2y </ | N
| EL am ¢ /
N
NAO B, | /& | <_\. /) N h'/J QPO ’
HO N 0 Ho i N p, HO AT ADP o
O—g] b O~ O—g k A -1
—_— = \/_Ij —_—
- 0OPO,™ -~ DddAK OH
OH cpup OH ; ARPNP OH
Schema.Sintesi multienzimaticanepotd i v i d amoadfosfatoa 5 6
Dopo aver i mmobilizzato €GRIP ARNMP ms u saglaisaythiolk t ®u s o

Sepab%darsi vati zzat o coar dpicsh kcatnd luennai mpno Iniaaledei de) e
condizioni di reazione 5@&Lr0daMM t saitmptom eo ftosr @t @, c @5 AL
dopo 81 ore.

LESf ac(Eopvi ronme)nt aclalfcaoccltaotro perdaliapréanii dnune &Eaqpda lmi z da
AFPNP), ha evidenziato |l a superiorit”™ della reazione

chimico convenzional e.

Ri feriment.i
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Polysaccherides as renewable resources
met hyl | actate with mesoporous

Annal i sa&dl3aen®h dimsiimas @ ThéhnieZi dandaed&niRi i s a

aUniversita di Bologna Alma Mater Studiorum, dipartimento di Chimica Industriale Toso Montanari, Viale
Risorgimento 4, 40136, Bologna, Italy.
bTechnical University of Denmark, Department of Chemistry, Kemitorvet;R§80Lyngby, Denmark

emai | ;: Aancncahleitstai.3s@u ni bo. it

The depletion of fossil fuels and the need to find-eiemdly alternative resources has pushed the academic and
industrial research to find renewable and more sustainable alternatives fedayeise goods like plastics. A well

known example is given by polylactic acid (PLA),a biodegradable thermoplastic polyester; with an industrial
production of 206 Ktons per year it finds a wide range of applications, ranging from plastic bottles, textiles and food
packages. It is obtained from tecacid (LA) and its esters Methyl lactate (ML). This latter can be obtained from
glucose and had already shown great efficiency when usingpat&zeolite as catalyst due to the synergistic effect

of Lewis acid sites and crystalline strucfuidowever, the microcrystalline structure present in the zeolite can lead

to some limitations when dealing with bulky substrates, inducing to a limited choice of substrate. Considering that
biomasses are often a mixture of biopolymers, finding a catalyst@beal efficiently with complex molecules is
convenient both in terms of valorization of the starting material and from an energetic point of view, avoiding
different step of preparation of the substrate.Therefore, after their synthesis, mesoporcarsdBERY zeolites

were tested with inulin and sucrose as model bulky substrates since they are oligomers made up of glucose and
fructose units. This allowed the investigation of the effect of mesopores on the reaction pathway when using more
complex startig material. In particular, an HF free synthesis of a BEA mesoporous zeolite was achieved with
success, in a prospective of ddendly and green process without the involvement of pollutant and hazardous
reagents. The full substrate conversion and unaffiegeld into methyl lactate obtained with the new mesoporous
zeolite pointed out the possibility to use different resources from glucose as starting material. Even more, a faster
formation of the intermediate methfylictosides and the product ML showdt the presence of mesopores aid

the entrance of bulky molecules into the active site, due to lower diffusional limitations, speeding up the reaction
rate.

Ri feriment.i
1. Hol m, M.S., S. SaravaB8amen®®@aa59 7a8n)ds Op.. TealaZr ni ng,
2.1l Tosi , A. SaccheEspjn,J. S.S. MeMaerrt Toapaidc s A.i n R Dcladtaagleyr s
doi .org/ 1001@01785 11244
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Funzionalizzazione di allotropi
a par thiurrd dd acg§ 8 «c k

Vincenzi nla eBmernbge rLai,, Attilio Citterio, N
Politecnico di Mil an@Q18ilal Mancinel | i 7,
vincenzina.barbera@polimi.it

La funzionalaildmaziopne deed glciar® oninmh attgilés ema lclzatzoipine!:
avanzat sui materiali. ! grafene, i nanotubi di o

|l oro ec zional. propeieEssmecsoanmi ¢me gecddel @t t mi gl i

T o 9
D

=

dei ma t ial i polimerici, a condizione che possano
|l a funzionalizzazione degli @lalrdt copiareki, da&r bemizo on
sono adottate come mezzo per promuovere | "esfoliazi
chimiche implicano reagent.i pericol osi o tossici e
Questo | avoro ha av@mpattobiséentievocdi nki met ama@ol ecn
funzionalizza@itone zzle dpr enwd dax oll e i nnovative ottenu:

utilizzatiopati keakuoni sonogseeahad oadlttean urteésaattrave

O N
o
o

Il met di funzionalizzazione riportato in2guesto

D
—

mol eco unzionalizzant.i Lsaonso nacmpo sdteii ppiirrrroolliic i (s
e

ammi n dei derivat.i dal glicHrolioar ami lii dilGaskeddea od

gal attarico (noto anche come aci ;kcsemuwai cd) .solevernddz

La funzionalizzazione =~ stata ottenuta semplicement
fornendo energia termica. Le reazioni sontor atir agt &fi

ri masta sostanzial mé¢hte inalterata dopo |l a reazio
Lo studio del meccani smo ha portato a ipotizzare ur
pirrolico segui tdi diNlefess . ci cl oaddi zi one

Ri feriment.i

l1Barber a, V., Bernardi, A. Pal azzol o, A. Rosengart,
Chemi stry2790(2), 253

2. Barbera, V., Brambilla, L., Milani, A., Palazzolo, A., Castiglioni, C., Vitale, A., & Galimberti, M. (2019).
Nanomaterials, 9(1), 44.
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Monitoraggi o di nutrient.i e microinqui
scaadrioi ndus-tohablbmp posetner. di b i

Lui sa 3rRaorbbeiretroi®, Db m an rPF algd @k & Inlya CArainscteidnlao tlteio r
Al essandr®a Mondai ni

Dipartiment dEnzo | Beymygareiri sat =~ di Modena e Reggio
PGRUPPO C.S.A. S.p.A., Rimini
|l ui sa. barbieri @Quni more. it
La valorizzazione di materi e@ambiitime diocani meddali | pred
di un sistema giuridico sempre ps$éttdene agdi at ondu st
processo possono sostituire materie primeficnatucalir
mat edadlessempi o, Si, P e K, mi ner al i che omadurhlainnal
stato originale. Da tale presupposto partono studi |
argillosa contenenti residui del comparto agro e po
componental |l eggerenti (frazione organica che produce
a base PK). Fanghi del |l e acque di depurazione dei k
bi omasse vegeettiallii z z@srtogni olclsat alusic al e qual i agent.i pori z
1000AC sono stat.i addi tivati di cener.i di farina di
rottame di vetro. Pposti @aobbremonttenaggoghne di staltasci
di ver si ambienti di reazione e con diversi tempi . T

(UNI' EN 13037:2012) e conducibcldo”"c(tUNIc&Nall3R2%8: c
14, 21, 42 e 90 gg, ha evidenziato un rilascio gradtu

vetro fertilizzante, cHWOY%ipepr Pt reaomlaacQU ad g edmPoniprea |
rilasci sono insignificanti, mentre in acido acetic
dall e composi zioni contenent. vetro fertilizzante |
I lreivant i i contenuti di metal i peGadiicendg!| igeaggn
Lepidium Sativum, determinato per valutare |l a fitotoc
gl i aggr egtaot is ee csémp dbeteruad.i laccresci mento su mai s, i
vergine solo per una composizione a base vetro, ess/

Ringraziament.
Si ringrazia il proigat vel NI MOREIi BAR 2Z@yvVi scarti agr oi

i nnovativi dal lGan gypstrriimelnit azad oinenea ldel contesto | egal e.
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Cristallizzazi oneOf(aM=iCoa, dMg,s pMnhaldNsia N
temper atugmraedeis ifnetrersiit i

Stef ang®MBir o datiFaaalnac ab¥al rcieot ,ZSiclhwiryp , Gr os s

Diparti mento di Scienze Chimiche, Universit”™ degl.i

® nstitute of Chemical Technology and Pol ymer0,Che mi

76131 Kar |l sriurhet, i tGetrananfy , P h ylsii ecthanl ig v@&hresniit syt rGyB, e-BJsuesnt,u s
Ri ng -35392D Gi essen, Germany

emai |stefano. diodati.it@mail.com
Le ferriti aventiOst dwtvteurMa diuns'gmemal LmabMiat sat anp
di ossi di i mpi egat.i i n?Nienla nassttrao gearmnpap o i~ asptpd ti ac aazti t

sintesi di diMrR$ M=fCor,r Mgi, ™Mern&iieZn) ol tZnFe&she per
(M=CoatNrpaverso un metodo acquoso-prae dbiapsistaa ztieonrpee r dit u

trattamento i dfPérr mahee@uilr3é& UACa rde vgol |iuozrieo nceo nsptrreunts
composti a materialdi cristallini durante il peocess
di ver si (1, 3, 6, 9, 12, 18 e 24 ore), mostrando, n
gi " dopo brevi t-2mpi e). Itrmateaeamealtio (ilsultanti sono

tecni checamm@ll é me tthar i v plerz isotnued isairanesd scal a at omi ce
( XRD, SAX3QueBEM) .approccio di sintesi S i configura ¢
solo risulta semplice ed seecroineo miiic oc,a rmaat tceornitseGmpel dae aand
Chemi*sémper ature bassefustoendpi satciqouhae cocoomet esrod tvee,ntle ol
tossici

Abbiamo inoltreOssnntfeotrimmz ataonoLnmn ket al l ina attravers
temperatura relativamegeétk-abauoas a( a2C® phiQ@)t:a sai mti €gio
€ un approccio combinato mintemmbhsi oms®/niod reontterramabl ee
condizioni®Pauldrciotliaclke)att enzi one durante questo s
strutturale delle ferriti nel tempo, i n rreellaazziioonnee at

di ver si parametri [/ metodi sintetici e il grado di |
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Sweet lonic Liquid based Materials f
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l onic |iquids ( FKlnso)wnt hparnokpse rttoi etsh enierr eweelmpgl ayierde ,i n Lsse
consi dégrreede Inttree nati ve to conventional organic sol ven
to consider alternative synthetic pathways, which u
wereaetbgegsised using gluconic acid, a natural organic

as the aniforni.enfchleysel lescohave been studied to obtain
to perform newgysystemasgef ode ve nceers . Gluconate | Ls ha
supramol ecul ar gel s abl e tcoo mtdasiomred airm nfaasisci Is ufl feulrs .c
and environment al healt h. The results highlighted t
currently common processes. Di fferentil y,JcRird, s hwaivteh bg
employed to perform systems able to store energy fr
t he sal)igaGoe( NTifse to thermochromic solutions68bAE€, to
which is well suited to project new energy devices.
obtaining polymeric films with the same chemical pr

from the prepawvatriadtn cd’ad gamigercycl es.

OH OH ©O R-X: (C;H5)CeH13Br [Ny 4 ngaslBr A: CiHsP  [PasadllGlu]
Ho. H ,H\?Hiz C4HoBr [N1126a41Br OH OH @ g ™ Ca2HesP  [Pe g6 14l[Glul
T Y NT™Ns CgHq7Br [N1 1 ncasLIBr HO\/‘\_/\_)LN/\/\N/» A o OH  CygHsN  [Ngq44llGlu]
OH OH " - ChHy 51:|lest [N+ 1264 12]BF 4 o0 M r @ OH OH CsHiN;  [tmgH][Glu]
n:2,3 4Hyg [N11ncadl “C4Hy
[Im 364 4]l

8g
lien

B
L

FiguileL 1structures synthesised and their applications.
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Synt hesis of polyesters by alternating
anhydrides
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With current concerns about the environment al i mpac:
and pddd stpiocssal , sustaimabhblpbapdotympmed yesttehs asemerged

traditional polymers! obtained by fossil resources.

Al iphatic polyesters with tailoregearocdhi petymeebszat
est’tlosvever, thks adedqoat ¢ aaffinity toward functional
of the final material. An alternatipwe ysnemt zati onr q R
epoxides addhashydnviecdd spdr otnoi shiengt haendvevreyr sat i |l e t hanl
|l i braries of monomers, some of those obtained from
Bi metallic and momiometal Wmicnwpmheaomyl exes are descri
cat al yetsiscespr Addi ti onally, these systems revealed to

the synthesis of copolymers of defihed composition

=NTT~TN

'Bu o-n hi-o iBu
NS o
'Bu "Bu I

I .
*wr0%§

ROCOP ° A,

SA
Monomer feedstock ROP
Perfectly alternate polyester

m
Block co-polyester
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I n pharmaceuti cal industry, the solvents represent f
key role in the to%Due ttyo otfh et hien corveearsailng pdeoncaensds .f r o m
mar kets for chemically synthesized peptide therapeut

for their synthepbBase peptri degi,s ythieeh ered sstd (BfPgPtSOy b d s p o
requiring a huge amount of solvent for reactions an
|l i ke DMF (classified as high reprotoxi da sychawywds, ,

since the role of the solvent in S®P% pils ntgs , e fdfeipaiod
washings, it is difficult to find new single psr.een
To expand the array of suitable solvents, we tested
agents and solubilization o a stu
replacement of DMF in sol 4-.—:” REAGENT: nt hesi
binary nM-SPIBS)eso?(’VlGCsymlefn@Iar-

with dimethyl or diethyl ¢ | thei
in terms of swelling of th s = depr
washings processes and app rming
to the syntmhepmst isd-easfk dmppdidbd [k 1

ACP) and of a pharmaceufi c. treot |
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I gas mostarda&!| coroepriidspt fburso :

\ cloroetil)etil ammina, sono tris
™" i mpiego come armi chimichelduran
S e La tossicit”™ delle ipriti =~ str.
WARNING re&ttivit . Infatti, questi compo:

cloruro attraverso una sostituz

& grazieed fatto anchi merGeotadeli oi i
enmle'fl generando uno ione epi soilaf osnuiac o

vol-teastr emamertNononeabanteo.l a | or
tossicit”™, quest.i composti trovano | argo i mpiego ne
di intermedi di reazione.

Nel l o studi o quiarporoensaetinh atDoA,Q)eadent tshaen ¢ od tvaetnit i f &Gtr teie

alcoli/dioli precursor.i dei gas mostarda portando
reattivit”™ degli analoghi meatkRomatviesdeélglae ai pgi mbistr a
presetevdmrdatlo anchi merico dei gas mostar da, o pmar antonr e
o G@lmbi ®lnet erreazi oni di aftedtielta @i camec hfi anew ai richo® ndedtddl les omao
condotte i mpiegando diversi nucl eof il e operando ¢
temperature inferiori (150 AC) e a pressione atmos
alchil appaltorer e | a mostarda icnashiotmiaga scesi mmedi az aman
scelto.
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Pd/C-Catalyzed Aerobic Oxidativeortho-C-H olefination of anilides in biomass
d e r i waledolacione
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E-mail: ioannis.anastasiou@studenti.unipg.it

The heterogeneous palladidratalyzed crosflehydrogenativigoupling ofanilides with alkenes is
under investigation. The approach is characterized by using molecular oxygen as the terminal oxidant, and
provides a straightforward and environmentally benign route to functionalized anilides (figure 1)

In an attempt to develojpcreasingly sustainable protocols we have recently reported the-H C
alkenylation of acetanilides with various electfmwor alkenes.In this process, but also in earlier works
published by our group,t has been successfully used a heterogeneataytic system, consisting of
commercially available catalysts such as Pd/C and Rd4Ah a biomass derived reaction medium such as
GVL. In the aforementioned work, as in the mostdathlyzed GH activation coupling reactions, the use of
stoichiomentric organic and inorganic oxidants such as benzoquinone, Phl(@46Ac, AgCO; and
Cu(OAc), can lead to waste production, reducing the sustainability of the process. Alternatively, the use of
oxygen turns out to be advantageous both from the
the only byproduct that is formed, andoim the viewpoint of economical efficiency.

Pd/C-(mol%)
Acid (1 eq.)

- i S _ .
Figure 1. Aerobic Oxidativeortho-C-H olefination of anilides in GVL
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1 termine bioraffineria abbraccia tutti i processi

processi/ prodottliLal éog @tmasalal a rmafaf irniesroirass.a mol t o at

ampi amente diffusa e a basso costo che include prot
bi omassa, i carboidrati ne cpoedtiit upis omroomdt t7éb4 ie a
Le mol ecole provenienti dall a digestione Ekorfo awmmken
funzionalizzate al fine di otten
S ol oo™ sono per questo dafbnmae MNel ec2o
2o~Crod Meo™ I one Di partimento dell ' Energia degl] S

A HO”\Q:\OH . el enco di mol ecol e piattafor ma
\\O/ﬁ%f*ou,pu,on.em%,no'cmvopr considerate di particol ar e i Nt e

bi oraffilderd@rbitdlsosor didga ol 2, 5
\(o’\fj/‘o)/ BuO’ \Ol ‘OBu

idrossimetilfurfurale (HMF) occu,
Lol questa |ista dal momento che inc
desi derate di una mol ecol a piattafor ma. Negl i ul t i
cdmonat.i h a per messo di mettere a Gwrstord biudhea et rda
funzi onaililz zdaizmeotniel. carbonato si =~ inoltr @dAMFi m&sturdat

recemdglictsiulldzi one sdieol rriedlioattdiowaR scbomepgtd | f ur ano ( BHMF) |

permesso |l a sintesi di una *ll i de reidvysad sdoi rd labili tiso(l aol c(odsi snie)t
e bis(metossicar bdoMKE | () Biso(sliod fbw g @il oot bei sd(eallcossi met il
potenzi al.| applicazioni come solventi green, mo n o me |
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Aerobic oxidation of biomassderived 5 (hydroxymethyl)furfural through
heterogeneous NHGcatalysis
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The bideemas(shddroxymethyl )furfural ( HMF) represents
sustainability and functional @groups availability f
In the prPreseptowosé&, the derivatizatiownxitafilaeEMEatht g
Aerobic oxidation conditions were optimized using a
as electron transport mediator (ETM). HMF reactivit
coupl i ngodnsdtveapn pr oces sHMFhri ot gl medp alt ye ; both strate
5hydr ox y2fheutrraynicar boxyl ic acid (HMFCA) and est @t ami

t wot ep procedure i nvoelsvteedr i §d qGguwdr toinasl odx iHIMaFt itvoe af f o
hydroxyl and carboxyl terminal groups, which in tur
yield HMFCA in 87% overal/l yi el d. Thteh essainse osft read tegry
derivatives of HMFCA by nucleophilic depolymeri zat
butyl amine, respectively. The wutilization of the di :
therresponding ester, amide and thioester derivati v
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