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106 WackerYTypeL−xidationLofLynternalL−lefinsLUsingLaLαdslb[üXüYtimethylacetamideLsatalystLSystemL
underLsopperYvreeLγeactionLsonditionsZLAngewandtenChemieXL2010XLabbXLabf]Yabfb 3.6 33
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100 qLcobaltLphosphideLcatalystLforLtheLhydrogenationLofLnitrilesZLChemicalnScienceXL2020XLaaXLffhbYffhi 9.4 28

99 xighlyLufficientLteprotectionLofLqcetalsLbyLTitaniumLsationYexchangedLøontmorilloniteLasLaLStrongL
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catalystLinLtheLpresenceLofLmolecularLhydrogenZLTetrahedronnLettersXL2003XLddXLdihaYdihd 2 28
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TetrahedronnLettersXL2005XLdfXLdbhcYdbhf 2 23
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84 −xidationLofLbenzylLalcoholLaimingLatLaLgreenerLreactionZLReactionnKineticsnandnCatalysisnLettersXL
2003XLghXLgcYh] 20

83 xeterogeneousLüYoxidationLofLpyridinesLusingLaLcombinedLoxidantLofLhydrogenLperoxideLandL
nitrilesLcatalysedLbyLbasicLhydrotalcitesZLNewnJournalnofnChemistryXL1999XLbcXLgiiYh]a 3.6 20

82 qirYStableLandLγeusableLsobaltLαhosphideLüanoalloyLsatalystLforLSelectiveLxydrogenationLofL
vurfuralLterivativesZLACSnCatalysisXL2021XLaaXLge]Ygeg 13.1 20

81 woldLnanoparticleYcatalyzedLcyclocarbonylationLofLbYaminophenolsZLGreennChemistryXL2013XLaeXLf]h 10 19

80 xighlyLqtomYufficientL−xidationLofLulectronYteficientLynternalL−lefinsLtoL–etonesLUsingLaLαalladiumL
satalystZLAngewandtenChemieXL2013XLabeXLf]ggYf]h] 3.6 19

79 SelectiveLxydrogenolysisLofLwlycerolLtoLaXbYαropanediolLUsingLxeterogeneousLsopperLüanoparticleL
satalystLterivedLfromLsuâ��qlLxydrotalciteZLChemistrynLettersXL2013XLdbXLgbiYgca 1.7 19

78 γhodiumYgraftedLhydrotalciteLcatalystLforLheterogeneousLaXdYadditionLreactionLofLorganoboronL
reagentsLtoLelectronLdeficientLolefinsZLGreennChemistryXL2011XLacXLbdaf 10 19

77 xighlyLufficientLandLSelectiveLTransformationsLofLwlycerolLUsingLγeusableLxeterogeneousL
satalystsZLACSnSustainablenChemistrynandnEngineeringXL2014XLbXLegdYegh 8.3 18

76 UniqueLcatalysisLofLgoldLnanoparticlesLinLtheLchemoselectiveLhydrogenolysisLwithLxbjLcooperativeL
effectLbetweenLsmallLgoldLnanoparticlesLandLaLbasicLsupportZLChemicalnCommunicationsXL2012XLdhXLfgbcYe5.8 18

75 γeversibleLtehydrogenationYxydrogenationLofLTetrahydroquinolineYβuinolineLUsingLaLSupportedL
sooperLüanoparticleLsatalystZLHeterocyclesXL2010XLhbXLacga 0.8 18

74 woldLnanoparticleYcatalyzedLenvironmentallyLbenignLdeoxygenationLofLepoxidesLtoLalkenesZL
MoleculesXL2011XLafXLhb]iYbg 4.8 17

73
SelectiveLteoxygenationLofLupoxidesLtoLqlkenesLwithLøolecularLxydrogenLUsingLaL
xydrotalciteYSupportedLwoldLsatalystjLqLsoncertedLuffectLbetweenLwoldLüanoparticlesLandLrasicL
SitesLonLaLSupportZLAngewandtenChemieXL2011XLabcXLc]dbYc]de

3.6 17

72 −xidantYvreeLLactonizationLofLtiolsLUsingLaLxydrotalciteYSupportedLsopperLsatalystZLHeterocyclesXL
2010XLh]XLhee 0.8 17

71
αreparationLofLaLzeoliteLXYencapsulatedLcopperTyyULchlorideLcomplexLandLitsLcatalysisLforL
liquidYphaseLoxygenationLofLenaminesLinLtheLpresenceLofLmolecularLoxygenZLChemicaln
CommunicationsXL2000XLhfiYhg]

5.8 17

70 xighlyLefficientLdehydrogenativeLcouplingLofLhydrosilanesLwithLaminesLorLamidesLusingLsupportedL
goldLnanoparticlesZLChemistryn-nAnEuropeannJournalXL2015XLbaXLcb]bYe 4.8 16

69 xighlyLefficientLdoubleYcarbonylationLofLaminesLtoLoxamidesLusingLgoldLnanoparticleLcatalystsZL
ChemicalnCommunicationsXL2012XLdhXLaagccYe 5.8 16

68 TitaniumLcationYexchangedLmontmorilloniteLasLanLactiveLheterogeneousLcatalystLforLtheLreckmannL
rearrangementLunderLmildLreactionLconditionsZLTetrahedronnLettersXL2012XLecXLebaaYebad 2 16

Tomoo Mizugaki
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67 sontrolledLSynthesisLofLαdLslustersLinLSubnanometerLγangeLUsingLαolyTpropyleneLimineUL
tendrimersZLChemistrynLettersXL2009XLchXLaaahYaaai 1.7 16

66 LiquidYphaseLupoxidationLofLqlkenesLUsingLøolecularL−xygenLsatalyzedLbyLVanadiumL
sationYexchangedLøontmorilloniteZLChemistrynLettersXL2005XLcdXLafbfYafbg 1.7 16

65
satalysisLbyLαolymerYroundLγhodiumLsarbonylLslustersZLSelectiveLxydrogenationLofL
˛–X˛†YUnsaturatedLqldehydesLtoLqllylicLqlcoholsLinLtheLαresenceLofLxbLandLs−ZLOrganometallicsXL1996XL
aeXLcbdgYcbdi

3.8 16

64 xighlyLufficientLteoxygenationLofLSulfoxidesLUsingLxydroxyapatiteYsupportedLγutheniumL
üanoparticlesZLChemistrynLettersXL2014XLdcXLdb]Ydbb 1.7 15

63 øildLxydrogenationLofLqmidesLtoLqminesLoverLaLαlatinumYVanadiumLrimetallicLsatalystZL
AngewandtenChemieXL2017XLabiXLie]iYieac 3.6 15

62 −bYenhancedLsatalyticLqctivityLofLwoldLüanoparticlesLinLSelectiveL−xidationLofLxydrosilanesLtoL
SilanolsZLChemistrynLettersXL2015XLddXLa]fbYa]fd 1.7 15

61 sreationLofLaLmonomericLvanadateLspeciesLinLanLapatiteLframeworkLasLanLactiveLheterogeneousL
baseLcatalystLforLøichaelLreactionsLinLwaterZLCatalysisnTodayXL2010XLaebXLicYih 5.3 15

60
sleanLSynthesisLofLcXcoXeXeoYTetraYtertYbutylYdXdoYdiphenoquinoneLfromLtheL−xidativeLsouplingLofL
bXfYtiYtertYbutylphenolLsatalyzedLbyLqlkaliYpromotedLsuâ��øgâ��qlLxydrotalcitesLinLtheLαresenceLofL
øolecularL−xygenZLChemistrynLettersXL2003XLcbXLehYei

1.7 15

59 SubnanoscaleLSizeLuffectLofLtendrimerYencapsulatedLαdLslustersLonLsatalyticLxydrogenationLofL
−lefinZLChemistrynLettersXL2011XLd]XLah]Yaha 1.7 14

58 γecyclableLindiumLcatalystsLforLadditionsLofLaXcYdicarbonylLcompoundsLtoLunactivatedLalkynesL
affectedLbyLstructureLandLacidLstrengthLofLsolidLsupportsZLGreennChemistryXL2008XLa]XLabca 10 14

57 tesignLofLγutheniumLsatalystsLroundLtoLynorganicLsrystallineLøaterialsLforL
unvironmentallyYrenignL−rganicLSynthesisZLCurrentnOrganicnChemistryXL2006XLa]XLbdaYbee 1.7 14

56 SelfYassembledLtendrimerYboundLαdTyyULsomplexesLviaLqcidYbaseLynteractionsLandLtheirLsatalysisLforL
qllylicLqminationZLChemistrynLettersXL2003XLcbXLfibYfic 1.7 14

55 SelectiveLsynthesisLofLγheLcarbonylLclustersLwithinLaLpolyamineLdendrimerLforLchemoselectiveL
reductionLofLnitroLaromaticsZLChemicalnCommunicationsXL2014XLe]XLfebfYi 5.8 13

54 tendriticLüanoreactorLuncapsulatingLγhLsomplexLsatalystLforLxydroformylationZLChemistrynLettersXL
2005XLcdXLbhfYbhg 1.7 13

53 wreenXLøultiYwramL−neYStepLSynthesisLofLsoreYShellLüanocompositesLinLWaterLandLTheirLsatalyticL
qpplicationLtoLshemoselectiveLxydrogenationsZLChemistryn-nAnEuropeannJournalXL2016XLbbXLagifbYagiff 4.8 13

52 xighlyLufficientLsondensationLofLwlycerolLtoLsyclicLqcetalsLsatalyzedLbyLTitaniumYuxchangedL
øontmorilloniteZLHeterocyclesXL2012XLhdXLcga 0.8 12

51 γemarkableLuffectLofLrasesLonLsoreâ��ShellLqgüαpse−bLüanocompositeYcatalyzedLxighlyL
shemoselectiveLγeductionLofLUnsaturatedLqldehydesZLChemistrynLettersXL2013XLdbXLff]Yffb 1.7 12

50 sompleteLxydrodechlorinationLofLttTLandLytsLterivativesLUsingLaLxydroxyapatiteYsupportedLαdL
üanoparticleLsatalystZLChemistrynLettersXL2010XLciXLdiYea 1.7 12

(2010-2009)
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49 xydrogenationLofLSulfoxidesLtoLSulfidesLunderLøildLsonditionsLUsingLγutheniumLüanoparticleL
satalystsZLAngewandtenChemieXL2014XLabfXLhdhhYhdia 3.6 11

48 uffectsLofLtissolvedLandLqmbientLwasesLonLSonochemicalLtegradationLofLøethyleneLrlueLinL
xighYqmplitudeLγesonantLøodeZLJapanesenJournalnofnAppliednPhysicsXL2006XLdeXLdfghYdfhc 1.4 11

47 ShapeYLandLSizeYcontrolledLSynthesisLofLTetrahedralLαdLüanoparticlesLUsingLTetranuclearLαdLslusterL
asLαrecursorZLChemistrynLettersXL2006XLceXLbgfYbgg 1.7 11

46 βuaternaryLqmmoniumLtendrimersLasLLewisLraseLsatalystsLforLøukaiyamaâ��qldolLγeactionZL
ChemistrynLettersXL2005XLcdXLdb]Ydba 1.7 11

45 tevelopmentLofLxighLαerformanceLxeterogeneousLsatalystsLforLSelectiveLsleavageLofLsY−LandLsYsL
rondsLofLriomassYterivedL−xygenatesZLChemicalnRecordXL2019XLaiXLaagiYaaih 6.6 11

44 qirYstableLandLreusableLnickelLphosphideLnanoparticleLcatalystLforLtheLhighlyLselectiveL
hydrogenationLofLtYglucoseLtoLtYsorbitolZLGreennChemistryXL2021XLbcXLb]a]Yb]af 10 11

43 üewLγoutesLforLγefineryLofLriogenicLαlatformLshemicalsLsatalyzedLbyLseriumL−xideYsupportedL
γutheniumLüanoparticlesLinLWaterZLScientificnReportsXL2017XLgXLad]]g 4.9 10

42 WirelessLelectrodelessLpiezomagneticLbiosensorLwithLanLisolatedLnickelLoscillatorZLBiosensorsnandn
BioelectronicsXL2006XLbaXLb]]aYe 11.8 10

41
xighlyLefficientLheterogeneousLacylationsLofLaromaticLcompoundsLwithLacidLanhydridesLandL
carboxylicLacidsLbyLmontmorilloniteYenwrappedLtitaniumLasLaLsolidLacidLcatalystZLResearchnonn
ChemicalnIntermediatesXL2006XLcbXLc]eYcae

2.8 10

40 xighlyLatomYefficientLandLchemoselectiveLreductionLofLketonesLinLtheLpresenceLofLaldehydesLusingL
heterogeneousLcatalystsZLGreennChemistryXL2013XLaeXLbfie 10 9

39 üickelLphosphideLnanoalloyLcatalystLforLtheLselectiveLdeoxygenationLofLsulfoxidesLtoLsulfidesLunderL
ambientLxLpressureZLOrganicnandnBiomolecularnChemistryXL2020XLahXLhhbgYhhcc 3.9 9

38 qirYstableLandLreusableLcobaltLionYdopedLtitaniumLoxideLcatalystLforLalkeneLhydrosilylationZLGreenn
ChemistryXL2019XLbaXLdeffYdeg] 10 8

37 −nYdemandLxydrogenLαroductionLfromL−rganosilanesLatLqmbientLTemperatureLUsingL
xeterogeneousLwoldLsatalystsZLScientificnReportsXL2016XLfXLcgfhb 4.9 8

36 üiLαLüanoalloyLasLanLqirYStableLandLVersatileLxydrogenationLsatalystLinLWaterjLαYqlloyingLStrategyL
forLtesigningLSmartLsatalystsZLChemistryn-nAnEuropeannJournalXL2021XLbgXLddciYdddf 4.8 8

35 satalysisLbyLpolymerYboundLγhfLcarbonylLclustersLSelectiveLhydrogenationLofLcarbonylLcompoundsL
inLtheLpresenceLofLs−LandLxb−ZLAppliednSurfacenScienceXL1997XLabaYabbXLcf]Ycfe 6.7 7

34 SingleYsrystalLsobaltLαhosphideLüanorodsLasLaLxighYαerformanceLsatalystLforLγeductiveLqminationL
ofLsarbonylLsompoundsZLJacsnAuXL2021XLaXLe]aYe]g 7

33 uffectiveLmanagementLofLpolyethersLthroughLdepolymerizationLtoLsymmetricLandLunsymmetricL
glycolLdiestersLusingLaLprotonYexchangedLmontmorilloniteLcatalystZLGreennChemistryXL2017XLaiXLbfabYbfai10 6

32 üovelLsatalysisLinLtheLynternalLüanocavityLofLαolyamineLtendrimerLforLyntramolecularLøichaelL
γeactionZLChemistrynLettersXL2012XLdaXLh]aYh]c 1.7 6

Tomoo Mizugaki
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31
timethylaminoethylatedLhydroxypropylYchitosanjLαreparationLandLapplicationLasLpolymericLligandL
toLformLγhfLclusterLcomplexesLforLtheLreductionLofLbenzaldehydeLandLnitrobenzeneZLJournalnofn
AppliednPolymernScienceXL2001XLh]XLddgYdec

2.9 6

30 γegioselectiveLoxidativeLcouplingLofLbXfYdimethylphenolLtoLtetramethyldiphenoquinoneLusingL
polyamineLdendrimerYencapsulatedLsuLcatalystsZLRSCnAdvancesXL2013XLcXLiffb 3.7 5

29 yüTγqø−LusULqγLsYsLyZqTy−üL−vL˛‡YqsuTYLuüysLqsytSLUSyüwLtuütγyøuγYuüsqαSULqTutL
αdbWLsqTqLYSTSZLHeterocyclesXL2012XLhfXLidg 0.8 5

28 qLdualYfunctionalLheterogeneousLrutheniumLcatalystLforLtheLgreenLoneYpotLsynthesisLofLbiphenolsZL
CatalysisnSciencenandnTechnologyXL2017XLgXLcb]eYcb]i 5.5 4

27
SelectiveLsYsLcouplingLreactionLofLdimethylphenolLtoLtetramethyldiphenoquinoneLusingLmolecularL
oxygenLcatalyzedLbyLsuLcomplexesLimmobilizedLinLnanospacesLofLstructurallyYorderedLmaterialsZL
MoleculesXL2015XLb]XLc]hiYa]f

4.8 4

26 xighlyLshemoselectiveLγeductionLofLqldehydeLvunctionLsatalyzedLbyLαolymerYroundLγhfLslusterL
somplexLunderLWaterYwasLShiftLγeactionLsonditionsZLTetrahedronnLettersXL1997XLchXLc]]eYc]]h 2 4

25 XqvSLstudyLonLactiveLαrLsitesLinLzeoliteLasLaLphotocatalystLforLdecompositionLofLnitrousLoxideZL
JournalnofnSynchrotronnRadiationXL2001XLhXLdhaYc 2.4 4

24
SynthesisLofLdimethylaminoethylLchitinLandLapplicationsLasLaLpolymericLligandLtoLformLγhLclusterL
complexesLforLtheLreductionLofLbenzaldehydeLandLnitrobenzeneZLMacromolecularnChemistrynandn
PhysicsXL2000XLb]aXLadcaYadce

2.6 4

23 ufficientLSynthesisLofLrenzofuransLviaLsrossYsouplingLofLsatecholsLwithLxydroxycoumarinsLUsingL
−bLasLanL−xidantLsatalyzedLbyLqlα−dYSupportedLγhLüanoparticleZLChemistrySelectXL2019XLdXLaacidYaacig1.8 3

22 xydrotalciteYboundLrutheniumLasLaLmultifunctionalLheterogeneousLcatalystLforLoneYpotLsynthesisLofL
˛–YalkylatedLnitrilesLandLquinolinesZLResearchnonnChemicalnIntermediatesXL2008XLcdXLdgeYdhf 2.8 3

21 SupportYroostedLüickelLαhosphideLüanoalloyLsatalysisLinLtheLSelectiveLxydrogenationLofLøaltoseL
toLøaltitolZLACSnSustainablenChemistrynandnEngineeringXL2021XLiXLfcdgYfced 8.3 3

20
SynthesisLofLtetralineLderivativesLthroughLdepolymerizationLofLpolyethersLwithLaromaticL
compoundsLusingLaLheterogeneousLtitaniumYexchangedLmontmorilloniteLcatalystZLRSCnAdvancesXL
2016XLfXLhibcaYhibcc

3.7 3

19 −xidativeLcrossYcouplingLreactionLofLcatecholsLwithLactiveLmethyleneLcompoundsLinLanLaqueousL
mediumLusingLanLqlα−dYsupportedLγuLcatalystZLCatalysisnSciencenandnTechnologyXL2018XLhXLed]aYed]e 5.5 3

18 SelectiveLxydrodeoxygenationLofLustersLtoLUnsymmetricalLuthersLoverLaLZirconiumL
−xideYSupportedLαtYøoLsatalystZZLJacsnAuXL2022XLbXLffeYfgb 3

17
rackLsoverjLtesignLofLaLSilverâ��seriumLtioxideLsoreâ��ShellLüanocompositeLsatalystLforL
shemoselectiveLγeductionLγeactionsLTqngewZLshemZLyntZLudZLa[b]abUZLAngewandtenChemien-n
InternationalnEditionXL2012XLeaXLbghYbgh

16.4 2

16 qLnickelLphosphideLnanoalloyLcatalystLforLtheLsYcLalkylationLofLoxindolesLwithLalcoholsZLScientificn
ReportsXL2021XLaaXLa]fgc 4.9 2

15 ufficientLtYXyloseLxydrogenationLtoLtYXylitolLoverLaLxydrotalciteYSupportedLüickelLαhosphideL
üanoparticleLsatalystZLEuropeannJournalnofnInorganicnChemistryXL2021XLb]baXLccbgYccca 2.3 2

14 tepolymerizationLofLαolyethersLtoLshloroestersLUsingLxeterogeneousLαrotonâ��exchangedL
øontmorilloniteLsatalystZLChemistrySelectXL2016XLaXLb]aYb]d 1.8 2

(2016-2001)
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13 qLcopperLnitrideLcatalystLforLtheLefficientLhydroxylationLofLarylLhalidesLunderLligandYfreeLconditionsZL
OrganicnandnBiomolecularnChemistryXL2021XLaiXLfeicYfeig 3.9 2

12
xydrotalciteYSupportedLsobaltLαhosphideLüanorodsLasLaLxighlyLqctiveLandLγeusableL
xeterogeneousLsatalystLforLqmmoniaYvreeLSelectiveLxydrogenationLofLüitrilesLtoLαrimaryLqminesZL
ACSnSustainablenChemistrynandnEngineeringXL2021XLiXLaabchYaabdf

8.3 2

11 γˆ…cktitelbildjLtesignLofLaLSilverâ��seriumLtioxideLsoreâ��ShellLüanocompositeLsatalystLforL
shemoselectiveLγeductionLγeactionsLTqngewZLshemZLa[b]abUZLAngewandtenChemieXL2012XLabdXLbhdYbhd 3.6 1

10 SimpleLandLufficientLaXcYysomerizationLofLqllylicLqlcoholsLusingLaLSupportedLøonomericL
VanadiumY−xideLsatalystZLChemCatChemXL2013XLeXLbhgiYbhhb 5.2 1

9 ynsideLsoverjLSupportedLwoldLandLSilverLüanoparticlesLforLsatalyticLteoxygenationLofLupoxidesLintoL
qlkenesLTqngewZLshemZLyntZLudZLcb[b]a]UZLAngewandtenChemien-nInternationalnEditionXL2010XLdiXLeci]Yeci]16.4 1

8 qLSingleYSiteLxydroxyapatiteYroundLZincLsatalystLforLxighlyLufficientLshemicalLvixationLofLsarbonL
tioxideLwithLupoxidesZZLChemInformXL2005XLcfXLno 1

7 SynthesisLofLglycolLdiestersLthroughLtheLdepolymerizationLofLpolyethyleneLglycolsLwithLcarboxylicL
acidsLusingLaLprotonYexchangedLmontmorilloniteLcatalystZLTetrahedronnLettersXL2018XLeiXLhcbYhce 2 0

6 xbYvreeLSelectiveLtehydroxymethylationLofLαrimaryLqlcoholsLoverLαalladiumLüanoparticleL
satalystsZLChemCatChemXL2021XLacXLaaceYaaci 5.2 0

5 SizeLSelectiveLSynthesisLofLSubnanoLαdLslustersLUsingLsoreL[αolyTpropyleneLimineU]â��ShellL
[αolyTbenzylLetherU]LxybridLtendrimersZLChemistrynLettersXL2013XLdbXLcacYcae 1.7

4
TitelbildjLWackerYTypeL−xidationLofLynternalL−lefinsLUsingLaLαdslb[üXüYtimethylacetamideLsatalystL
SystemLunderLsopperYvreeLγeactionLsonditionsLTqngewZLshemZLg[b]a]UZLAngewandtenChemieXL2010XL
abbXLaahiYaahi

3.6

3 ynnentitelbildjLSupportedLwoldLandLSilverLüanoparticlesLforLsatalyticLteoxygenationLofLupoxidesL
intoLqlkenesLTqngewZLshemZLcb[b]a]UZLAngewandtenChemieXL2010XLabbXLeeahYeeah 3.6

2
soverLαicturejLWackerYTypeL−xidationLofLynternalL−lefinsLUsingLaLαdslb[üXüYtimethylacetamideL
satalystLSystemLunderLsopperYvreeLγeactionLsonditionsLTqngewZLshemZLyntZLudZLg[b]a]UZL
AngewandtenChemien-nInternationalnEditionXL2010XLdiXLaafiYaafi

16.4

1 αalladiumLüanoclusterscecbYceci
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