0392 A
www.collegeprozheh.ir

SO0 s 059 g S gl
4l Hbb Slego 9o SSU

o 318 4 3 b w1 OW Lo S glitd

J13929.5 ¢ Ilio ¢ 40l L o 18 90T



http://www.collegeprozheh.ir/
http://collegeprozheh.ir/%D8%AF%D8%B3%D8%AA%D9%87-%D8%A8%D9%86%D8%AF%DB%8C-%D9%85%D9%88%D8%B6%D9%88%D8%B9%DB%8C-%D9%BE%D8%A7%DB%8C%D8%A7%D9%86-%D9%86%D8%A7%D9%85%D9%87-%D9%87%D8%A7/
http://collegeprozheh.ir/category/%d8%a8%d8%a7%d9%86%da%a9-%d9%85%d9%88%d8%b6%d9%88%d8%b9-%d9%be%d8%a7%db%8c%d8%a7%d9%86-%d9%86%d8%a7%d9%85%d9%87/
http://collegeprozheh.ir/%D8%AF%D8%B3%D8%AA%D9%87-%D8%A8%D9%86%D8%AF%DB%8C-%D9%85%D9%88%D8%B6%D9%88%D8%B9%DB%8C-%D9%85%D9%82%D8%A7%D9%84%D8%A7%D8%AA-%D8%AA%D8%B1%D8%AC%D9%85%D9%87-%D8%B4%D8%AF%D9%87/
http://collegeprozheh.ir/category/%d9%86%da%af%d8%a7%d8%b1%d8%b4-%d9%be%d8%a7%db%8c%d8%a7%d9%86-%d9%86%d8%a7%d9%85%d9%87/

QQ;GA.; JLu)‘ Q‘)ﬂ“) 6‘)95005{ AALo)?ud.m U"‘

b N Clarie
ik olgre -

. Ay .daﬁ)lf Ddsl,.,:.g:t,b e Y

Wl pole DIl poleld S5 psleig b sode 09,5-Y

ey (b 4 lgie-)

s 50 bl LB g waz 555 dB S Glaie 4 Jgr Slale boads o Jule FE304 @l )d 6l 51 eslarl

b (poue ymg 0ue 60 OS5

SN L 4 (e -
lonic liquids functionalized FesO4 nanoparticles as a new and recoverable catalyst

for the synthesis of dihydropyrimidine compounds
(el 3 (o)) 1 gelS” (5o 0319 - Y
Seal sl 9 5B« cmabline lyd gib o (powes g oue o FE304 &lyd gl g Slule

lonic liquids, Fe;O, Nanoparticles, Dihydropyrimidines, Magnetic nanoparticles,

Heterogeneous catalysts

(£ gud90 cilizo Slasl 3590 40 gemssd) 1o ole-¥
Ggd alaii g (B Ses viile) wloads JuSis laygul g loyguslS 5l o5 a5 wigh oo adS SLS 5 a4 Sgp Olule

sxilgr bl slos Sg Slale PMasl 4 g axiws wole YO °C slos ;o bl 5l (6 )bews ol Voo °C 5 Ll
S ezl b JLad ezmen 393 0% 4 jaxie olyS b 4 Sg Sl xS Gl o [V-Y] W
03,5 > 095 a1 (gobj azgi 0 9 Vb (g Solaa Vb g wle 88 Vb E D> Vb oot 5 )1~
Lol ol oo o0l ylitd (6 5mel CouBdgn jobo o slonds (sleiiSTy 5l (g b jo Sg Slule Ul ax ST .cl
59300 23k 5 Jyame gilulaz azmen (Mo G S5 (alierd sloanT o Ll 5l 00 2 esli

0



] ast =
ot 5 5318 oot I sl jordy dSliw aiile wale sl g3, 5 Fo Slasle (I (0l 88 ol
Lol 05 (o0 Byb sl sl (59) 2 (S Slule 50,5 i b oM ol 4z 51 .[F-V] wigd (oo s
Sledsy Ay 4 1o,95 Il ogdle 9wl (oo (2Bl Sz shaw (nl (59, 2 0dd oS 55 UL cJlud
Selzr 95U ols Cewd Sl jomie 953 ol (pl &S Wigd (oo (gilulaz 35 5lS g Geei yUle (yezmen (S
Jolis 05 o oolinl JSte cpl @, (6l 05950l 45 coge Slacds; 3l (o 05 oo gilelaz anTd e o
Al oo STy baldes 5l asl> slo g5 U1 o 5lulos MT)s Sy 2B smablioe flowe SG 5l o )5 eolail
Bgd oo ot 00 1w FE304 1,3 95U (59, 2 (ol (ale Glodg,S L S Slaule g ol yo a5 [A-4]

D o ookl b 1y dues yug 0 (60 SLuS 5 i ;o (gouwl Casls L sul> 9501 lgie 4 LQ;T 3l

(Fe301) oo sunST b liio 153950yt

6o slaae Ha 5,50 D13 o3l 5 (s55dsh 00 b SL3eil e ¢ pmnbliie Sl3gil Connl 4 azgs L
Fr B 9 3B 5B I8 ogm; i (Sod lahs) el ools polaisl sg 4, i 4z g oS S
dligos 5l lide o D3 o3l ]S a0 5 W ls Slosuzry J>lye (9 2SI
2,3 o3l S el 45wl oo sl 5 5 ool oBy, (cmabline D3 b sl ob e mlionds slasss,
Fe™ slacss ol slowe ogmymn (2515 32,k 5 (FEI0M) 0ol 08T 05T o ol 3 |, 3 JSi 5 oS 5
o lilgus oy IS J) aid) IS 0 Ko g5 Jod 5 25Ty ol Llpd g e adst 3L Ll 0 FETT
Slydgil oo 5 g JS oyl s, FEY gFOZ cos g Lo Sgn 508 9 PH (o e 5 ISy el s
5 FEM w I ol bglswe o 5l S0 (0505 a3l FE04 coiife i sl gy n S dgene )35 oo 3l
1) US) sl »5 @90 4 FE304 oo gy ploans (28T aiibioo ¥ 0 ) (oo o & FE

-



l FeC|2 +2 FeC|3 + 8NH4OH _—> Fe304 + 4H20 + 8NH4C|!

S aupd (g o (ESTy ) S

059550 58 Heae b g ST gole oo jo b )3 i LSS o 50 D)3l gumlonnST 5l (6 w5 gl (15

S oy, bamlie yo 1) D3 oslailieiiSie gmlannsT 5l 6 S ol 2 ogdle (159,58 slo ol w05 ploxl

(@S 3 xS ok iaren 9190 50 gelannST il 6 xS olr jslate 4 e e RalS ilodges Bds 1) (5o ]
gl b Gidsy Caz JT L Gaxe sladsSge 5| Yaane gy snld (b 53 0ad alg cunie Dl 3l
D oo oolaiwl il 346

GES w il e Sy e s grban S b SOl zolan slls grlan iy Sl yo ol alST &l 34l
Sl 1 3 03l a5 55 se s |y 525555 (gl M S g 00 D mazd s Sy Oy S5l
Slog s 97 Wbl os (ouablineg B )13 5 (698 (ombline (orladgd- ilaBed dla (sl)ls Lo S (ol o o0
gl ol DBl il i oo Sy oot i) Bib a | DlySel 90 ja penbline slaadle 5 oudly il
Collae slagidy jloslitul b (cunbline Dl 3956 2ol y (gl cua (ilisee slaghy) oy oo 1o 4 (55902
podle Same idgy oplanil oo Kdw SLoS 5 v glo oains jiles o e 31 (SO ol 00y S &)
4 ko iloiion Lo |y 213930 s (59, ciliee (S3sles 5 JT Lol elsil (o s (Il sl
Sy (il il rizmen 9 sam Dol Cu (S e Jale sloog S 5l mhaw og (e S0
& yamia Pl 5l 6 pSos 5 o8 aeeS| puablite Sl3sl o POlol gz (b L slaitg YL
oo (GBS g (S35 Gloares; o lag ] 558

(Fes0,@Si0,-2mim-SOsH/HSO,) Gl CamolS b g 3dblS iw

Je929,05-Y oS 5 L (FE304@SI02) wil sass ools gy Kk b a5 FE304 1,3 9l oY IS5 b gollas

JioV o Jolome (g g Digd (o0 STy 0yl WSS, Ll il jo (Bglg P> j0 (Dl (WSl 55



S 5 5995 oo s 59y »t SLBsHlS 5 SusSalr GRSy o a e ol al oS 05d (oo Al T ey g3l
sl Sgilgusg IS L Jg5laaal dalo (55500 ol iy alpo 50 s 098 (o0 i FE304@SI02-2Mim
Fe;0,@Si0,- g0 odal Cawd 4 oS 5 g 0gd oo STy oyl U1 sles jo g e 5,5 g0 Pl o
conlie Pl g pumlis Slalgw o a8 5 5l ooliiwl bl IS el s 095 0 00ls oyl 2MIM-SO3H/CI

serblite ool b gl 950U 5w 4 i Jolye (nl degarme 098 (oo (Rugni Slilge (o (gl L
60 LS 5w lp (LK LiSTy 40 595061 (ol L 095 oFE304@S102-2MIiM-SO3H/HSO4

235 oo 1,8 oolitul 8)90 (So5elgm CIB b la paues yug e

N
N~ [/r:l*‘\
N
k EtO J/
Ho OH OH EtO gi\Q S%Sb o B N
HO, ~sip,” OH 1) (OEtSi~~"C| 1 )
HO~ —OH Toluene, reflux N™N '\/\% 3) CISO,H, CH,Cly, 1t
HO- - — = - QOEt
) OH 2) l(:?ael)\l/_/\N , MeOH, reflux EtO Q‘ ‘O@L\-
HO™, “OH S0 AL
= o NS
HO o on o oRt OFoRt /N
N ?
B
Fe;04@Si0, Fe;04@S10,-2mim
BSPsH
HO SCI g o SO A
HSO4®NT/ [ HSO,
k EtO J/
Et0 SO 9% o 1. R-s0,H A P J/ ®
9 3
el (? SO O\S}J\ “\Gél o EtO-&0 SOlo o, OEt I/\NSO:.lH
HO3S@N NN~ 199 | O gl "3\ &
Eto Q OEt 4) KHSO,, Solvent Ho3sd\l N™N~0" 4
' Eto% Q OEt
OEtO‘QOOEt\\\N’\ % L o o%
o &0
HO g\rfN > /%303“ \-Nl__/ OEt OF o NNe
3 ’<N\\l HSO4 N2 > @SO3
oW HO,S @ Ny HSO,
CIsOzH o N®
Hso4 SO,H

[S]
. . [S]
Fe;04@Si0,-2mim-SO;H/Cl Fe;04@Si0,-2mim-SO;H/HSO,

Fe304@Si02-2mim-SO3H/HSO,™ ol ool b g3 B dgs ¥ IS



ey Hokaie 40 0,5 0 Dygo (Lo S5z iz STy Sl eslatul b b paees g e (00 SlaS 5

25956 JJaie g Pl g5 dlas 15b e 5 Wgd o 48,5 IS, FE304@Si02-2mim-SO3H/HSO4
0 paseia a3 0550 i sl bl e ey (I b0 pS (o0 18 ey 2 0590 Jgame pledily (e (53,
O ode] s dige byl s 5l eolainl b o (poes jmg o (g0 Oliin 5l aliBu glgl Ll jo g 04

(V S8) g

0]
Z H j(J\ O O Catalyst
+
o | + H,N” “NH, )J\/U\OEt
Y Conditions
X=0,S

sl ool Uy 5B g o LSy 28Ty 5l onliial b o pyopas yess o 60 Sl 3 i ¥ S

(22,5 1 o] uanl g bl o 905 o gpsb 42 1 51 26 2lgb 5 b 2] ang) 1 Gudiond Ll O 59 00 9 o] -0
(05e8) Gige 535001 Sy (st 4 gl (ole Sl 5 (gol> Sgr Dlalo sl ealil b JT b8 5 5

5 Jpaze silalaa St (aSTg plonil sl ol 593U 3l ol polie 5l oslitul (yozmen (SWSae (1l
Fe304 o) il g5) 5 sl ole Slamg S L e Dlalo «oDStn (ol 08 (sl bl (g0 551 3,
sl CnolB b sl (950U Sy lsie 4 Ll 5l g Wigd g0 S (mpblie Cool b iy G lgie 4
ol 695 2 el ol b S Slule (0,5 St sblie 5108 (o )18 colitul 350 JT OLS 5 i o
5l conl & be FE304 &3 it

il STy plol (sl 595U 51 (6 508 polia sl osliznl @

rblie lae S Jlasl b aS (g ysb 40,5 (0 Djg0 () 4 STy gl 5l g5 U (gilulazr @

5y90 0550 Wi oo 5955 oo laz 2iSTy Loglie 51 FE304 )3 gl (U, oyl Ky 5 oolial L) o5



DS ,1,8 solaul

053 sa o3l (iSly bele 51 455 U1 (gilulaz lp Pl 5l 5508 polie

(o399 L) ,_9.».0.70 Sloal —F
Caols b sl i S5 plyie 4 (FE304) ool aast wl)d il s )b ool 5l Ban (IS jsb 4,

19500 SO ol @ LQJT 3 ool 4 LQ;T S92 Sl Gt b S Olmle 10,5 Coid gl mabline

Db oo (Selsm Cdld b sla (paies pug i (60 LS s 10 (gugl ol b sl

s (gl i —Y
Gl,i.., oSy o 6%—“"-\]1}-‘% Slaie wlisw &\91 31 00,S eolaiwl asdlae ol j0 39290 (sl yusio alox
A0 oo B pdses yugyaee 60 OS5 Olatine gyl 0,5 i gl

(G g how yy b b s y8 -A
Ryl L PP Oygoa —
Dg (oo oolaswl (1iSTly C s Gl (8,5 oy e sl (Bl Pleg,S SL Y b, 5l -

039 S w y b g ©ygo 4 ——

by Gpdee gy (69 i 5 (LS STy 50 0)ligs 90,5 <dbsL 1) 495Ul g oo ad e cpair -
o ,5 oolaiul
Sail oo yio 9l o> FE304 30 yuw &l)d gl ple -

fad,lo STy leasly ol

oAb plitie Aluws ©j90 & () gl g 00 plowl adllas 350 £od50 dire) 1> (1918 b &S oIS g Sl ) 1 Gaediond Aol U OLuol -4
(355 48,5 IS, 2yb Clanl g 3 Slalllas oyl 5 ol gl 4 g)sb &) el

ks Pl Ky o B Ky s aims (iaSTy adsl olge o515 Jelts LS ST alosl gl o laibil s,
Ll ( Vsb 2Sly ploy Jolds jiw gyl (ol OMSae 0Bl (o0 (598 (sl 93l o jpa> )
S50 4 699 (63501 (clgrinns 45 Sl o0 sl IS e al a5l oo Lawgie Lol e 5 Y sles



plxl la)l5° 5l (B g a5 G (i (Sone slaanl (a5 BT sl 4wl g dy) slaosl
510, le ayg 3B ol 5l oolanwl b acey ol jo ouds

[1] R. Gupta, S. Paul, R. Gupta, J. Mol. Catal. A: Chem. 266 (2007) 50-54.

[2] E. Rafiee, F. Shahbazi, J. Mol. Catal. A: Chem. 250 (2006) 57-61.

[3] P. Salehi, M. Dabiri, M.A. Zolfigol, M.A.B. Fard, Tetrahedron Lett. 44 (2003) 2889—2891.
[4] R.J. Kalbasi, A.R. Massah, B. Daneshvarnejad, Appl. Clay Sci. 55 (2012) 1-9.

[5] M.M. Heravi, F. Derikvand, F. Bamoharram, J. Mol.Catal. A: Chem. 242 (2005) 173-175.

[6] K. Qiao, H. Hagiwara, C.J. Yokoyama, J. Mol. Catal. A: Chem. 246 (2006) 65-69.

[7] J. Yuan, M. Antonietti, Macromolecules 44 (2011) 744-750.

[8] Y. Zhao, J. Long, F. Deng, X. Liu, Z. Li, C. Xia, J. Peng, Catal. Commun. 10 (2009) 732-736.

S35 2 63 Sl (Kew arl layg 5l 51 35 esliiul 4y g e IMSae (057 S)b  polaie &
oo SISl 5 B bl o a5 el 48 F &g aliie sl (gl iy 5l ooliial b LS 5 5l s ol s

D9
[9] A. Pourjavadi, S.H. Hosseini, R. Soleyman, J. Mol.Catal. A: Chem. 365 (2012) 55— 59.
[10] K.Y. Lee, K.Y. Ko, Bull. Korean Chem. Soc. 25 (2004), Vol. 25, 1929-1931.

Ell] J. Albadi, A. Mansournezhad, M. Baghernehad, N. Frozan, Journal of the Korean Chemical
oclety, 57 (2013) 169-171.

[12] G.R Chaudhary, P. Bansal, S.K. Mehta, Chemical Engineering Journal, 243 (2014) 217-224.

b 3521 Sladuine

(ol Sl ele g 3 b, 5 €95 Ol @i 1 p2] 0920 9 b9y canlllan g3 )
SlaS 5 gy (pl y0 a5 5k 4 .all o (‘.s"’li@.L"}T) 75 g9 5l addllas )l jo ol fos 4 GRS (599, 9 £

Gl 80 3w g (b 05U Sl eolanl b g Ll Sy iz iiSTy sl eolawl b e (pdues yg o (60
QL,.»T Gilwlaz i hg, ol 0,5 Gbil cle gl oo Fe;0,@Si0,-2mim-SO3;H/HSO4

il e )l mbline Hlase S Jlas] ) oolinl U g5l

(33,5 dosass i 390 dalicuny Canl p3¥ 35 o o3liul doliiuny 5 5o clnl 5 dosln )i 0318 g 59T8 )5 I3l -¥
S ) 0 A e oo oolaiwl aliSee slolig, g byl Gm&ig.l.oﬂ sl oold 6)5]%5 &ly addllas opl jo

98 oo ol bl o o


http://www.sciencedirect.com/science/article/pii/S1385894714000291
http://www.sciencedirect.com/science/article/pii/S1385894714000291
http://www.sciencedirect.com/science/article/pii/S1385894714000291
http://www.sciencedirect.com/science/journal/13858947

(TLC) 3k &Y (81,5 5ileg 5 -

D9 oo ooliinl SHE LY Sl Sgileg,S 5l eads ploil S ly i (lie 00,5 (o) sl

D oo oolaiul HNMR sleisg, 5l oo jow &l 5 oo el gl -

(TEM) e (i oS0 gSis Son -

Lol (6505518 0558) (s S libs ¢l oy 5IUT g Jelo Sz (65500 (G39,S0) gSasg oo ||
g o odlaiwl rdiges oS 5 g ((Jlws )57 4l o

SEM) (555U (sg) 55 Soo -

23S oo 5,8 ool o 90 diged I 5 Sledlbl 3 )5l Cewdy Sz (S9N hugy eSwg Sene |

Tobw Slogas g diges 81,55 @
e el )0 D)3 (655 )18 05 g o3l (IO 1555058 ,50 @
Wil o |y dges a5 Slixlicl Sy @

XRD) oot dnisl ol oS5 -

o )ly8 ool 5,90 Fes04 s e D13 96 5o Ol o3Il sy g 5510 }.,'Lﬂ Sz Sl axsl Gl

=

S5

FT-IR (Fourier transform infrared spectroscopy) ;Ju1 -

Slule 48,5 cois 1,0 Fe304 &l ¢t w0 odel Ogg 4y Ol s 10,5 n Sy SJGT ol )

TGA (Thermogravimetric analysis) ;.Ju1 -



U Olgie a0l 50 oud slml olerd 5 (Sojed Sl a5 WSl oo @lo)S 5IUT gy o ) 0
Seyed s oy 8)Lyo 1) Sl o5 oo Ghgy (nl 5l ookl b0 1S go S8 gy 9590 Lo il S
L .¢)5—| Condy @dlg 0l g oloend 9 (SO i Wmal sl ol pgo ad e o518 oYLl wile
$U 9y 2 odd S gl Jole 5 S mle Sledse e Slaie imren Ol (o0 By ol 5 eolina
55 65 ol |, FesOy ol
o35 ol (SisSy 53 L i 4) 1 0010 Juloxd g 49 3205 0 gud 9 (5 a5 Aiged gy cAiged px> (65 lol axolr Y
(olisl 3,90 @lie 5 )15 3550 (sl SUST cArslone
s TEMXRDFT-IR TGA aile il slody, 5l oo aislo 595065 o ksl 3J6T gl -
D oo odlaiul SEM
5 o oolizl (TLC) (S35 &Y 3 Sailag,S 3l o plowl 2Ty b iy e (30,5 oy 6ly

298 oo o3liiel HNMR' sletng, 5oty 1w sla (poves ymgyied 0 OlS 5 505 plelis 6l -

G g Cuvguo-F
Fes04@Si0z- 550615 jga 0 Ko STy 5l oolitnl b b o yog,oud 60 SluS 5w sl
S, 0g2g sl Codgase 2mim-SO3;H/HSO,

(u)g).«o C))}«o )))I‘;MDQ‘ uUa’:)Lo—&

iTsb el Jolpo oSS 4 (i sl 4y g 51 lelu 091 Jloj asliyy -F



& izl 3> (e (celio 5i5) 5L 090,18 ok s
(]

&> o 9 Aodlies |
e . R3) @9y
Gl |y sy oyl s b5 ol yls ooyl | 1ess oyl s b5 ol ls oleyls | Sl (olo) a0
(Jby) (sLo)ols1 3

- Vessfoos =) Olsssfoss - =) - Yoo ) Yoo o) - o ool (5 510,5
Vdeofoor | -¥ -y -y -y -y -y -y -Y Jol ole \ Sl 23 5 \
-v -y -y -y -y -y -y -y 6
S gl
R Yeeefoss ) Yooefoss ) - ) Yoo o) Yoo ooy Y csts 3 FE30,
Ofsssfoss | ¥ -y -y -y -y -Y - -y 093 obo O | s in abe Y
-v -y -y -y -y -y -y -y o3 sl pelans
Fe;0q
56T glgil alol
58,50 slo
aseie sl
Ol paiS (50,5
- Besforr - Beeforr - = - A - A - -
S9) y oXD NEn
Vieosfoos | ¥ -y -y -y -y -y - -y o olo Y )5 5 s ¥
-v -y -y -y -y -y -y -y 5 ,sFesOs
0055 Sl
2 ol
ksl o,
SlaS
6&
\ Ylreelee ) ¥lonef \ \ ! v \ Y \ ) st
_ ceefoes _ _ . . - - it
Ofssefons | =¥ -y -y -y -y -y -y i slo ¥ . ¥
_y e e 5 Gk ST
-y » -y -y -y -y -y -y o5 lblS pam
FE304@SiOZ-
2mim-
Y/ Deofoee

0015 (59105 Juesd 1) onsl 75 Ll Sy s Al 30 5 el 7 s 43 bg2 y0 090 (ygins (Y
0 ol > Al 50y gl e (o iy Oloj Do pgus g (F

90,5 (o0 T30 Al o b & gy yo 05led Jgl (g 53 ()

(Sl G015 g 9 s Jalod g 413285 (o125 Olallhao 65185 (Sl (9 ol

il

20,5 (g0 SET 210,18 olinil 51 g e 4z b Al po 0 el 45 005 (atdie ol S Lo s oSl Hgliing 03z cogies 5 (F
Al (oo oLy 99 41 5L 25 Jgl alo po 50 aziliy Jlo glghe ) bl (oo Al 0 1 )0 panasti gl SIS 41 g Sl Hi5 o 2 55 9590 )5 41 by po pmiy (g (O
SS9 52 el pi goar ol p3Y g (2l bl 50 (092 wplgS Sl Fr alo po cnl 53 Wbl ceelis 185 (o nl by ol ol b )5 515 50 )1 cacls Ve plaS 52 gl 9
00,5 753 (paad Tolw

P oy (Y

Wbl (o0 (s 7ol S 4 g ob il alo o yp Gl 3> (e i (ygiw (7




00,5 adelin ()50 g (5 y700) Guiizdl] 3> JS o Sl 03 g (2l Gl 59 (eited (ygiw o) bl (o0 Ao 30 5850 (i yy Sl 4o I B> pox 4 gy

o) eR 9 (5 yme SSU A Lwy b 4y jp g ) lelw -V

) Gl G JS Eao | @l @ plie | Olelw S| gl cele |0 G ENTTORTIT diss,
(Jbs (o &) cslwyp glil | 5 50 olo Th
VS0 / e Ye/eo 00- fo & e \
IRAVERRYRRE Yo/eoo 00- fo e Y
(B ran Jolwg g Slgo a3 —A
(Judaes | V5 cuid e VS lasuia g oL G,
Aeo/oos Aeo/oos ) TEM ;Ju1 )
Deefose Deefose ) SEM ;i1 Y
Aeoo/ons Aeo/oos ) TGA ;Ju1 v
Aeoo/ons Aeo/oos e FT-IR ;Ju1 r
Peofoos Peofooo ) XRD ;U1 o
W/eoe/ons Peofooo ). HNMR ;i1 12
Peofeoo Poofeoo PS50 Fe?t g Fed* sl v
Peofeoo Peofeos JER R 3-Chloropropyl)triethoxysilane A
Eeo/oos Eeo/ooo S o ) Tetraethyl orthosilicate q
Peofoos Feo/oos PSS - 2-Methylimidazole ).
Peofoos Peofoos S0 Chlorosulfonic acid 1
Peofooo Feofooo PSS Potassium bisulfate 'Y
V/eoo/oos Voo/ooo plaS s il i o ) - seaalln wlisie glyl hg
loe/oas leo/oos pS e 0,3 923 g 09 g
Voo ooo Voo ooo f’)f" Sl gl !
Aevefeee Juy i Ppae gl auia IS g

b (2dlel Ol dlos 5l wilo blgd (3L sty 43 2,b (5152l 51 s o5 Lrlwg): B paaro pul Ol i 9 Jolwg 4 32 -1

10



(Ju))ae YIS Caosd Jlade YIS Slasein g oU s,
)
‘l
B ol S A id JS Rox
Ju,
HF-) uﬁLm.o duu).b -\
&5 rod Slami | Oldd | (Ju,) shw aid | adlidwy | Mako g sl JUIVS KT a3,
(Ju,) Ok | b
)
‘l
Jby b O jdluss diyp JS zox
148 o sl 4 -1
(Jly)ais 52 Olodd b pwgpw g9 Olgs
(... 9 J«a;f‘ 4.1’; 4‘}.35)' Q'; 5‘5;)‘5 Olons
a0 55 PN lojT S (g pw Jolid)  sauass Closs
(cg
d' b)sm Slons
Ol (S yiet D190
Ju, a8 ,i slb iy JS aer
fﬂ/qoolqoo Jb) C)'b QQ*JS&P

Sl (59725 <3 2390 Sl tnd (ol b BLI 1 50 (90 yul 9 (90 31 o) ;500 Sl b ylojlus <8 yLino 51 LT
Wolos e |y Old 3 (Gl (309 Cado Wjguo 50 Tul walgs soliuwl b jloe! (olb' b g

eu,a

[1] P.J. Wasserscheid, W. Keim, Angew. Chem. Int. Ed. 39 (2000) 3772.

[2] R.A. Brown, P. Pollet, E. Mckoon, C.A. Eckert, C.L. Liotta, P.G. Jessop, J. Am. Chem. Soc. 123

(2001)

1254,

[3] Y. Zhang, C. Xia, Applied Catalysis A: General 366 (2009) 141.

11



[4] C. Yuan, Z. Huang, J. Chen, Catalysis Communications 24 (2012) 56.

[5] J.P. Lourenco, M.I. Macedo, A. Fernandes, Catalysis Communications 19 (2012) 105.

[6] Y. Leng, P. Jiang, J. Wang, Catalysis Communications 25 (2012) 41.

[7] D.D. Diaz, D. Kiihbecka, R.J. Koopmansc, Chemical Society Reviews 40 (2011) 427.

[8] S. Shylesh, V. Nemann, W.R. Thiel, Angew. Chem. Int. Ed. 49 (2010) 3428.

[9] A. Pourjavadi, S.H. Hosseini, S.T. Hosseini, S.A Aghayeemeibody, Catalysis Communications 28
(2012) 86.

[10] V. Polshettiwar, R. Luque, A. Fihri, H. Zhu, M. Bouhrara, J.M. Basset, Chem. Rev. 111 (2011)

3036.

12



