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SocietyTH2004THYZbTHYXaadUe 16.4 539

251 msymmetrischeHwatalyseHdurchHchiraleHüasserstoffbrˆ…ckendonorenVHAngewandtepChemieTH2006TH
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reactionVHJournalpofpthepAmericanpChemicalpSocietyTH2002THYZ]THYXXYZU] 16.4 502

Eric N Jacobsen

2



249 tighlyHqnantioselectiveH ingH{peningHofHqpoxidesHoatalyzedHbyHPsalenQorPuuuQHoomplexesVHJournalpofp
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244 msymmetricHcooperativeHcatalysisHofHstrongHnrˆ‚nstedHacidUpromotedHreactionsHusingHchiralHureasVH
ScienceTH2010TH[ZcTHedbUeX 33.3 414

243 msymmetricHolefinHepoxidationHwithHsodiumHhypochloriteHcatalyzedHbyHeasilyHpreparedHchiralH
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16.4 366

238 oooperativeTHhighlyHenantioselectiveHphosphinothioureaHcatalysisHofHimineUalleneHβ[HSHZ]H
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16.4 346

233 yechanisticHinvestigationHleadsHtoHaHsyntheticHimprovementHinHtheHhydrolyticHkineticHresolutionHofH
terminalHepoxidesVHJournalpofpthepAmericanpChemicalpSocietyTH2004THYZbTHY[bXUZ 16.4 339
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231
hioureaUcatalyzedHenantioselectiveHhydrophosphonylationHofHiminesfHpracticalHaccessHtoH
enantiomericallyHenrichedHalphaUaminoHphosphonicHacidsVHJournalpofpthepAmericanpChemicalpSocietyTH
2004THYZbTH]YXZU[
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230 oooperativeHmsymmetricHoatalysisHwithHpimericHSalenHoomplexesVHJournalpofpthepAmericanpChemicalp
SocietyTH1998THYZXTHYXcdXUYXcdY 16.4 319

229 tighlyHenantioselectiveHconjugateHadditionsHtoHalphaTbetaUunsaturatedHketonesHcatalyzedHbyHaH
PsalenQmlHcomplexVHJournalpofpthepAmericanpChemicalpSocietyTH2005THYZcTHY[Y[Uc 16.4 308

228 qnantioselectiveHcatalyticHadditionHofHtozHtoHketoiminesVHoatalyticHsynthesisHofHquaternaryHaminoH
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223 ScaleableHcatalyticHasymmetricHStreckerHsynthesesHofHunnaturalHalphaUaminoHacidsVHNatureTH2009TH
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222 oooperativeHmsymmetricHoatalysisHwithHpendrimericVHAngewandtepChemiep-pInternationalpEditionTH
2000TH[eTH[bX]U[bXc 16.4 273

221 qnantioselectiveHthioureaUcatalyzedHcationicHpolycyclizationsVHJournalpofpthepAmericanpChemicalp
SocietyTH2010THY[ZTHaX[XUZ 16.4 271

220 qnantioselectiveHmdditionHofHtydrogenHoyanideHtoHuminesHoatalyzedHbyHaHohiralHPSalenQmlPuuuQH
oomplexVHJournalpofpthepAmericanpChemicalpSocietyTH1998THYZXTHa[YaUa[Yb 16.4 270

219 tighlyHenantioselectiveHthioureaUcatalyzedHnitroUyannichHreactionsVHAngewandtepChemiep-p
InternationalpEditionTH2005TH]]TH]bbUd 16.4 268
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JournalpofpOrganicpChemistryTH1998THb[TH]X[U]Xa 4.2 260
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213 mHpracticalTHhighlyHenantioselectiveHsynthesisHofHtheHtaxolHsideHchainHviaHasymmetricHcatalysisVVH
JournalpofpOrganicpChemistryTH1992THacTH][ZXU][Z[ 4.2 242

212 tighlyHqnantioselectiveTHxowUemperatureHqpoxidationHofHStyreneVHJournalpofpthepAmericanp
ChemicalpSocietyTH1994THYYbTHe[[[Ue[[] 16.4 241

211 qnantioselectiveHcatalyticHringHopeningHofHepoxidesHwithHcarboxylicHacidsVHTetrahedronpLettersTH1997TH
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210 msymmetricHSynthesisHofH˛†UmminoHmcidHperivativesHviaHoatalyticHoonjugateHmdditionHofHtydrazoicH
mcidHtoHänsaturatedHumidesVHJournalpofpthepAmericanpChemicalpSocietyTH1999THYZYTHdeaeUdebX 16.4 235
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205 qnantioselectiveHcatalyticHepoxidationHofHcinnamateHestersVHTetrahedronTH1994THaXTH][Z[U][[] 2.4 215
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AngewandtepChemiep-pInternationalpEditionTH2002TH]YTHY[c]Uc 16.4 210
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wineticH esolutionHofHerminalHqpoxidesHviaHtighlyH egioselectiveHandHqnantioselectiveH ingH
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ChemicalpSocietyTH1996THYYdTHc]ZXUc]ZY

16.4 210

202 qnantioselectiveHolaisenHrearrangementsHwithHaHhydrogenUbondHdonorHcatalystVHJournalpofpthep
AmericanpChemicalpSocietyTH2008THY[XTHeZZdUe 16.4 208

201 ohemistryVHheHsimplestHJenzymeJVHScienceTH2002THZedTHYeX]Ua 33.3 208

200 tighlyHenantioselectiveHepoxidationHofHdisubstitutedHalkenesHwithHhydrogenHperoxideHcatalyzedHbyH
chloroperoxidaseVHJournalpofpthepAmericanpChemicalpSocietyTH1993THYYaTH]]YaU]]Yb 16.4 204

199 mHmechanisticHinsightHleadsHtoHaHgreatlyHimprovedHosmiumUcatalyzedHasymmetricHdihydroxylationH
processVHJournalpofpthepAmericanpChemicalpSocietyTH1989THYYYTHYYZ[UYYZa 16.4 203

198 qnantioselectiveHcatalyticHalphaUalkylationHofHaldehydesHviaHanHSzYHpathwayVHJournalpofpthep
AmericanpChemicalpSocietyTH2010THY[ZTHeZdbUd 16.4 202

197 oarbenoidHransferHtoHuminesfHmHzewHmsymmetricHoatalyticHSynthesisHofHmziridinesVHAngewandtep
ChemiepInternationalpEditionpinpEnglishTH1995TH[]THbcbUbcd 198

196 oatalyticTHasymmetricHdifluorinationHofHalkenesHtoHgenerateHdifluoromethylatedHstereocentersVH
ScienceTH2016TH[a[THaYU] 33.3 196
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195
yechanismHofHamidoUthioureaHcatalyzedHenantioselectiveHimineHhydrocyanationfHtransitionHstateH
stabilizationHviaHmultipleHnonUcovalentHinteractionsVHJournalpofpthepAmericanpChemicalpSocietyTH2009TH
Y[YTHYa[adUc]

16.4 193

194 msymmetricHoxidationHofHsulfidesHwithHtZ{ZHcatalyzedHbyHPsalenQynPuuuQHcomplexesVHTetrahedronp
LettersTH1992TH[[THcYYYUcYY] 2 193

193 pualHcatalysisHinHenantioselectiveHoxidopyryliumUbasedHβaHSHZ]HcycloadditionsVHJournalpofpthep
AmericanpChemicalpSocietyTH2011THY[[THY]acdUdY 16.4 192

192 oooperativeHcatalysisHbyHtertiaryHaminoUthioureasfHmechanismHandHbasisHforHenantioselectivityHofH
ketoneHcyanosilylationVHJournalpofpthepAmericanpChemicalpSocietyTH2007THYZeTHYadcZUd[ 16.4 189

191 msymmetricHintramolecularHarylcyanationHofHunactivatedHolefinsHviaHoUozHbondHactivationVHJournalpofp
thepAmericanpChemicalpSocietyTH2008THY[XTHYZae]Ua 16.4 188

190 }racticalHmccessHtoHtighlyHqnantioenrichedHoU[HnuildingHnlocksHviaHtydrolyticHwineticH esolutionVH
JournalpofpOrganicpChemistryTH1998THb[THbccbUbccc 4.2 184

189 otalHsynthesisHofHPSQUambruticinVHJournalpofpthepAmericanpChemicalpSocietyTH2001THYZ[THYXccZU[ 16.4 178

188 oatalyticTHpiastereoselectiveHYTZUpifluorinationHofHmlkenesVHJournalpofpthepAmericanpChemicalpSociety
TH2016THY[dTHaXXXU[ 16.4 168

187 tighlyHenantioselectiveHinverseUelectronUdemandHheteroUdielsUalderHreactionsHofH
alphaTbetaUunsaturatedHaldehydesVHAngewandtepChemiep-pInternationalpEditionTH2002TH]YTH[XaeUbY 16.4 161

186 piscoveryHofHzovelHoatalystsHforHmlkeneHqpoxidationHfromHyetalUnindingHoombinatorialHxibrariesVH
AngewandtepChemiep-pInternationalpEditionTH1999TH[dTHe[cUe]Y 16.4 156

185
msymmetricHoatalyticHSynthesisHofH˛–UmryloxyHmlcoholsfHwineticH esolutionHofHerminalHqpoxidesHviaH
tighlyHqnantioselectiveH ingU{peningHwithH}henolsVHJournalpofpthepAmericanpChemicalpSocietyTH1999TH
YZYTHbXdbUbXdc

16.4 154

184 yacrocyclicHbisUthioureasHcatalyzeHstereospecificHglycosylationHreactionsVHScienceTH2017TH[aaTHYbZUYbb 33.3 152

183 qnantioselectiveHringHopeningHofHmesoHaziridinesHcatalyzedHbyHridentateHSchiffHbaseHchromiumPuuuQH
complexesVHOrganicpLettersTH1999THYTHYbYYU[ 6.2 151

182 oatalyticHasymmetricHtotalHsynthesesHofHquinineHandHquinidineVHJournalpofpthepAmericanpChemicalp
SocietyTH2004THYZbTHcXbUc 16.4 149

181 msymmetricHringHopeningHofHmesoHepoxidesHwithHySozHcatalyzedHbyHPpyboxQlanthanideH
complexesVHOrganicpLettersTH2000THZTHYXXYU] 6.2 148

180 oatalyticHasymmetricHtotalHsynthesisHofHPSQUyohimbineVHOrganicpLettersTH2008THYXTHc]aUd 6.2 146

179 pinuclearH{PsalenQml}HcomplexesHdisplayHexpandedHscopeHinHtheHconjugateHcyanationHofH
alphaTbetaUunsaturatedHimidesVHAngewandtepChemiep-pInternationalpEditionTH2008TH]cTHYcbZUa 16.4 145

178
ransitionUstateHchargeHstabilizationHthroughHmultipleHnonUcovalentHinteractionsHinHtheH
guanidiniumUcatalyzedHenantioselectiveHolaisenHrearrangementVHJournalpofpthepAmericanpChemicalp
SocietyTH2011THY[[THaXbZUca

16.4 142
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177 hioureaUcatalysedHringHopeningHofHepisulfoniumHionsHwithHindoleHderivativesHbyHmeansHofH
stabilizingHnonUcovalentHinteractionsVHNaturepChemistryTH2012TH]THdYcUZ] 17.6 141

176  egioUHandHenantioselectiveHcatalyticHcyclizationHofHpyrrolesHontoHzUacyliminiumHionsVHOrganicp
LettersTH2008THYXTHYaccUdX 6.2 140

175 heHoationUˇ�HunteractionHinHSmallUyoleculeHoatalysisVHAngewandtepChemiep-pInternationalpEditionTH
2016THaaTHYZaebUbZ] 16.4 139

174 undiumUmediatedHasymmetricHallylationHofHacylhydrazonesHusingHaHchiralHureaHcatalystVHAngewandtep
Chemiep-pInternationalpEditionTH2007TH]bTHY[YaUc 16.4 138

173 qnantioselectiveHformalHhydrationHofHalphaTbetaUunsaturatedHimidesHbyHmlUcatalyzedHconjugateH
additionHofHoximeHnucleophilesVHJournalpofpthepAmericanpChemicalpSocietyTH2004THYZbTHY]cZ]Ua 16.4 138

172 qnantioselectiveHintramolecularHopeningsHofHoxetanesHcatalyzedHbyHPsalenQooPuuuQHcomplexesfHaccessH
toHenantioenrichedHtetrahydrofuransVHJournalpofpthepAmericanpChemicalpSocietyTH2009THY[YTHZcdbUc 16.4 137

171 {nHtheHøiabilityHofH{xametallacyclicHuntermediatesHinHtheHPsalenQynUoatalyzedHmsymmetricH
qpoxidationVHAngewandtepChemiepInternationalpEditionpinpEnglishTH1997TH[bTHYcZXUYcZ[ 135

170 msymmetricHcatalysisHofHheteroUeneHreactionsHwithHtridentateHSchiffHbaseHchromiumPuuuQHcomplexesVH
JournalpofpthepAmericanpChemicalpSocietyTH2002THYZ]THZddZU[ 16.4 134

169
mlphaTbetaUunsaturatedHbetaUsilylHimideHsubstratesHforHcatalyticTHenantioselectiveHconjugateH
additionsfHaHtotalHsynthesisHofHPSQUlactacystinHandHtheHdiscoveryHofHaHnewHproteasomeHinhibitorVH
JournalpofpthepAmericanpChemicalpSocietyTH2006THYZdTHbdYXUZ

16.4 129

168 −U ayHStructuralHStudiesHofHtighlyHqnantioselectiveHynPsalenQHqpoxidationHoatalystsVHChemistryp-pAp
EuropeanpJournalTH1996THZTHec]UedX 4.8 128

167 qnantiomericallyH}ureHqpoxychromansHviaHmsymmetricHoatalysisVHTetrahedronpLettersTH1991TH[ZTHaXaaUaXad2 128

166
qffectHofHohiralH–uaternaryHmmmoniumHSaltsHonHPsalenQynUoatalyzedHqpoxidationHofHcisU{lefinsVHmH
tighlyHqnantioselectiveTHoatalyticH outeHtoHransUqpoxidesVHJournalpofpthepAmericanpChemicalp
SocietyTH1994THYYbTHbe[cUbe[d

16.4 127

165 oatalyticHenantioselectiveHclaisenHrearrangementsHofH{UallylH˛†UketoestersVHAngewandtepChemiep-p
InternationalpEditionTH2010TH]eTHeca[Ub 16.4 122

164 qnantioselectiveHformalHazaUpielsUmlderHreactionsHofHenonesHwithHcyclicHiminesHcatalyzedHbyHprimaryH
aminothioureasVHJournalpofpthepAmericanpChemicalpSocietyTH2013THY[aTHYdeYU] 16.4 121

163 {rganocatalysisVHProceedingspofpthepNationalpAcademypofpSciencespofpthepUnitedpStatespofpAmericaTH
2010THYXcTHZXbYdUe 11.5 120

162 ooncertedHnucleophilicHaromaticHsubstitutionsVHNaturepChemistryTH2018THYXTHeYcUeZ[ 17.6 119

161 tighlyHenantioselectiveHcatalyticHconjugateHadditionHofHzUheterocyclesHtoHalphaTbetaUunsaturatedH
ketonesHandHimidesVHAngewandtepChemiep-pInternationalpEditionTH2005TH]]THZ[e[Uc 16.4 119

160
otalHSynthesisHofHrostriecinHPouUeZXQHüeHthankH}rofessorHmndrewHsVHyyersHandHScottHqVHSchausHforH
helpfulHdiscussionsTHandHprVHmlexandraHqVHsouldHandHusabelHwVH eichardtHforHimportantHpreliminaryH
experimentalHworkVHüeHalsoHthankHprVH obertHvVHSchultzHofHtheHprugHSynthesisHandHohemistryH
nranchTHpevelopmentalHherapeuticsH}rogramTHpivisionHofHoancerHreatmentHandHpiagnosisTH
zationalHoancerHinstituteTHforHaHsampleHofHnaturalHfostriecinVHhisHworkHwasHsupportedHbyHtheHzutH
PsyUae[YbQTHandHbyHneineckeHyemorialHanVHAngewandtepChemiep-pInternationalpEditionTH2001TH]XTH[bbcU[bcX

16.4 119
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159 }racticalHSynthesisHofHqnantiopureHoyclicHYTZUmminoHmlcoholsHviaHoatalyticHmsymmetricH ingH{peningH
ofHyesoHqpoxidesVHJournalpofpOrganicpChemistryTH1997THbZTH]YecU]Yee 4.2 118

158 mHohiralH}rimaryHmmineHhioureaHoatalystHforHtheHtighlyHqnantioselectiveHpirectHoonjugateHmdditionH
ofH˛–T˛–UpisubstitutedHmldehydesHtoHzitroalkenesVHAngewandtepChemieTH2006THYYdTHbaY]UbaYd 3.6 118

157 zonstereospecificHyechanismsHinHmsymmetricHmdditionHtoHmlkenesH esultHinHqnantiodifferentiationH
afterHtheHrirstHurreversibleHStepVHJournalpofpthepAmericanpChemicalpSocietyTH1994THYYbTH]ZaU]Zb 16.4 117

156 r eXY]b]fHtotalHsynthesisTHproofHofHstructureTHandHevaluationHofHsyntheticHanaloguesVHJournalpofpthep
AmericanpChemicalpSocietyTH2001THYZ[THeec]Ud[ 16.4 116

155 –uaternaryHstereocentresHviaHanHenantioconvergentHcatalyticHSYHreactionVHNatureTH2018THaabTH]]cU]aY 50.4 115

154 qnantioselectiveHacylationHofHsilylHketeneHacetalsHthroughHfluorideHanionUbindingHcatalysisVHJournalp
ofpthepAmericanpChemicalpSocietyTH2011THY[[THY[dcZUa 16.4 115

153
qnantioselectiveHalkylationsHofHtributyltinHenolatesHcatalyzedHbyHorPsalenQolfHaccessHtoH
enantiomericallyHenrichedHallUcarbonHquaternaryHcentersVHJournalpofpthepAmericanpChemicalpSocietyTH
2005THYZcTHbZU[

16.4 115

152 qnantioselectiveTHthioureaUcatalyzedHintermolecularHadditionHofHindolesHtoHcyclicHzUacylHiminiumH
ionsVHAngewandtepChemiep-pInternationalpEditionTH2009TH]dTHb[ZdU[Y 16.4 110

151 xewisHacidHenhancementHbyHhydrogenUbondHdonorsHforHasymmetricHcatalysisVHScienceTH2017TH[adTHcbYUcb]33.3 106

150 qnantioselectiveTHoatalyticHrluorolactonizationH eactionsHwithHaHzucleophilicHrluorideHSourceVH
JournalpofpthepAmericanpChemicalpSocietyTH2016THY[dTHY[dadUY[dbY 16.4 101

149 qfficientHSynthesisHofHP QU]UPPrimethylsilylQoxyQUZUcyclopentenoneHbyHqnantioselectiveHoatalyticH
qpoxideH ingH{peningVHJournalpofpOrganicpChemistryTH1996THbYTH[deU[eX 4.2 99

148 oombinatorialHmpproachHtoHtheHpiscoveryHofHzovelHooordinationHoomplexesVHJournalpofpthep
AmericanpChemicalpSocietyTH1996THYYdTHded[Uded] 16.4 98

147
yechanisticHbasisHforHhighHstereoselectivityHandHbroadHsubstrateHscopeHinHtheH
PsalenQooPuuuQUcatalyzedHhydrolyticHkineticHresolutionVHJournalpofpthepAmericanpChemicalpSocietyTH2013TH
Y[aTHYaaeaUbXd

16.4 97

146 oombinatorialHlibrariesHofHtransitionUmetalHcomplexesTHcatalystsHandHmaterialsVHCurrentpOpinionpinp
ChemicalpBiologyTH1998THZTH]ZZUd 9.7 96

145 oatalyticHpiastereoUHandHqnantioselectiveHrluoroaminationHofHmlkenesVHJournalpofpthepAmericanp
ChemicalpSocietyTH2018THY]XTH]cecU]dXZ 16.4 95

144 msymmetricH ingH{peningHofHyesoHqpoxidesHwithHhiolsfHHqnantiomericHqnrichmentHäsingHaH
nifunctionalHzucleophileVHJournalpofpOrganicpChemistryTH1998THb[THaZaZUaZa] 4.2 95

143 qnantioselectiveHhioureaUoatalyzedHmcylUyannichH eactionsHofHusoquinolinesVHAngewandtepChemieTH
2005THYYcTHbdadUbdbZ 3.6 92

142 qnantioselectiveHepoxidationHofHconjugatedHdienesHandHenynesVHransUepoxidesHfromHcisUolefinsVH
TetrahedronpLettersTH1991TH[ZTHba[[Uba[b 2 92
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141 qnantioselectiveHthioureaUcatalyzedHintramolecularHcopeUtypeHhydroaminationVHJournalpofpthep
AmericanpChemicalpSocietyTH2013THY[aTHbc]cUe 16.4 91

140 hioureaUcatalyzedHenantioselectiveHisoU}ictetUSpenglerHreactionsVHOrganicpLettersTH2011THY[THaab]Uc 6.2 91

139 msymmetricHcatalysisHofHtheHtransannularHpielsUmlderHreactionVHScienceTH2007TH[YcTHYc[bU]X 33.3 91

138 qnantioselectiveHalkylationHofHacyclicHalphaTalphaUdisubstitutedHtributyltinHenolatesHcatalyzedHbyHaH
{orPsalenQ}HcomplexVHAngewandtepChemiep-pInternationalpEditionTH2007TH]bTH[cXYUa 16.4 90

137 oatalyticHYT[UpifunctionalizationHviaH{xidativeHoUoHnondHmctivationVHJournalpofpthepAmericanp
ChemicalpSocietyTH2017THY[eTHeYaZUeYaa 16.4 88

136 ertiaryHmminoureaUoatalyzedHqnantioselectiveHuodolactonizationVHAngewandtepChemieTH2010THYZZTHc]eXUc]e[3.6 87

135 wineticH esolutionHofHYTZUpihydronaphthaleneH{xideHandH elatedHqpoxidesHviaHmsymmetricHoUtH
tydroxylationVHJournalpofpthepAmericanpChemicalpSocietyTH1994THYYbTHYZYZeUYZY[X 16.4 87

134 zewHoligomericHcatalystHforHtheHhydrolyticHkineticHresolutionHofHterminalHepoxidesHunderH
solventUfreeHconditionsVHTetrahedron:pAsymmetryTH2003THY]TH[b[[U[b[d 86

133 tighlyHqnantioselectiveHhioureaUoatalyzedHzitroUyannichH eactionsVHAngewandtepChemieTH2005TH
YYcTH]cXU]cZ 3.6 85

132 ohromiumHcatalyzedHkineticHresolutionHofHZTZUdisubstitutedHepoxidesVHTetrahedronpLettersTH1999TH]XTHc[X[Uc[Xb2 85

131 qnantioselectiveHepoxidationHofHcyclicHYT[UdienesHcatalyzedHbyHaHstericallyHandHelectronicallyH
optimizedHPsalenQynHcomplexVHTetrahedronpLettersTH1994TH[aTHbbeUbcZ 2 85

130 otalHSynthesisHofHyuconinHbyHqfficientHmssemblyHofHohiralHnuildingHnlocksVHJournalpofpOrganicp
ChemistryTH1998THb[TH]dcbU]dcc 4.2 84

129  egioUHandHqnantioselectiveHoyclizationHofHqpoxyHmlcoholsHoatalyzedHbyHaHβooPsalenQ]HoomplexVH
AngewandtepChemiep-pInternationalpEditionTH1999TH[dTHZXYZUZXY] 16.4 84

128 wineticHroleHofHtheHalkaloidHligandsHinHasymmetricHcatalyticHdihydroxylationVHJournalpofpthepAmericanp
ChemicalpSocietyTH1989THYYYTHc[cUc[e 16.4 80

127 msymmetricHhydrocyanationHofHhydrazonesHcatalyzedHbyHlanthanideUU}Yn{−HcomplexesVHOrganicp
LettersTH2004THbTHYa[Ua 6.2 79

126 seneralHcatalyticHsynthesisHofHhighlyHenantiomericallyHenrichedHterminalHaziridinesHfromHracemicH
epoxidesVHAngewandtepChemiep-pInternationalpEditionTH2004TH][TH[eaZU] 16.4 78

125  egioUHandHenantioselectiveHcatalyticHepoxidationHofHconjugatedHpolyenesVHrormalHsynthesisHofHxm]H
methylHesterVHJournalpofpOrganicpChemistryTH1993THadTHbe[eUbe]Y 4.2 78

124 qnantioselectiveHselenocyclizationHviaHdynamicHkineticHresolutionHofHseleniraniumHionsHbyH
hydrogenUbondHdonorHcatalystsVHJournalpofpthepAmericanpChemicalpSocietyTH2014THY[bTHYb]daUd 16.4 76

(2014-2013)
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123
qnantiofaciallyHSelectiveHnindingHofH}rochiralH{lefinsHtoHaHohiralHoatalystHviaHSimultaneousH
raceâ��raceHandHqdgeâ��raceHmromaticHunteractionsVHJournalpofpthepAmericanpChemicalpSocietyTH1996TH
YYdTHdYabUdYac

16.4 76

122 {nUHandH{ffUoycleHoatalystHoooperativityHinHmnionUnindingHoatalysisVHJournalpofpthepAmericanp
ChemicalpSocietyTH2016THY[dTHcdbXUcdb[ 16.4 75

121 msymmetricHcatalysisHinHcomplexHtargetHsynthesisVHProceedingspofpthepNationalpAcademypofpSciencesp
ofpthepUnitedpStatespofpAmericaTH2004THYXYTHa[bdUc[ 11.5 74

120 ohemistryVHmHnewHtwistHonHcooperativeHcatalysisVHScienceTH2013TH[]XTHYXaZU[ 33.3 73

119
ohiralHhioureasH}romoteHqnantioselectiveH}ictetUSpenglerHoyclizationHbyHStabilizingHqveryH
untermediateHandHransitionHStateHinHtheHoarboxylicHmcidUoatalyzedH eactionVHJournalpofpthep
AmericanpChemicalpSocietyTH2017THY[eTHYZZeeUYZ[Xe

16.4 73

118 oatalyticHasymmetricHsynthesisHofHdUoxabicyclooctanesHbyHintermolecularHβaSZ]HpyryliumH
cycloadditionsVHAngewandtepChemiep-pInternationalpEditionTH2014THa[THaeYZUb 16.4 71

117 }racticalHSynthesisHofHaHSolubleHSchiffHnaseHoatalystHforHtheHmsymmetricHStreckerH eactionVH
AdvancedpSynthesispandpCatalysisTH2001TH[][THYecUZXX 5.6 71

116 tighlyHenantioselectiveTHintermolecularHhydroaminationHofHallenylHestersHcatalyzedHbyHbifunctionalH
phosphinothioureasVHJournalpofpthepAmericanpChemicalpSocietyTH2014THY[bTHYcebbUd 16.4 70

115 oatalystUcontrolledHinverseUelectronUdemandHheteroUpielsUmlderHreactionsHinHtheHenantioUHandH
diastereoselectiveHsynthesisHofHiridoidHnaturalHproductsVHOrganicpLettersTH2003THaTHZab[Ua 6.2 70

114 mHdirectHmethodHforHtheHconversionHofHterminalHepoxidesHintoHgammaUbutanolidesVHJournalpofpthep
AmericanpChemicalpSocietyTH2002THYZ]THZ]abUc 16.4 66

113 otalHSynthesisHofHr eXY]b]VHoonvergentHmssemblyHofHohiralHoomponentsH}reparedHbyHmsymmetricH
oatalysisVHJournalpofpthepAmericanpChemicalpSocietyTH2000THYZZTHYX]dZUYX]d[ 16.4 66

112 qnantioselectiveHparallelHsynthesisHusingHpolymerUsupportedHchiralHooPsalenQHcomplexesVHOrganicp
LettersTH1999THYTHYZ]aUd 6.2 66

111 mnHefficientHformalHsynthesisHofHbalanolHviaHtheHasymmetricHepoxideHringHopeningHreactionVH
TetrahedronpLettersTH1997TH[dTHYbe[UYbeb 2 65

110 msymmetricHheteroUeneHreactionsHofHtrimethylsilylHenolHethersHcatalyzedHbyHtridentateHSchiffHbaseH
chromiumPuuuQHcomplexesVHAngewandtepChemiep-pInternationalpEditionTH2003TH]ZTH]ccYU] 16.4 65

109 oatalystUcontrolledHdiastereoselectiveHheteroUpielsUmlderHreactionsVHOrganicpLettersTH2002TH]THYceaUd 6.2 65

108 ohiralH˛†UuodoaminesHbyHäreaUoatalyzedHuodocyclizationHofHrichloroacetimidatesVHChemicalpScienceTH
2013TH]TH 9.4 64

107 qntdeckungHneuerHwatalysatorenHfˆ…rHdieHmlkenepoxidierungHdurchHmetallbindendeHkombinatorischeH
nibliothekenVHAngewandtepChemieTH1999THYYYTHedcUeeY 3.6 64

106 qnantioselectiveHcatalyticHcarbonylUeneHcyclizationHreactionsVHAngewandtepChemiep-pInternationalp
EditionTH2008TH]cTHY]beUcZ 16.4 63
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105 qfficientHtotalHsynthesesHofHPUQUcolombiasinHmHandHPUQUelisapterosinHnfHapplicationHofHtheHorUcatalyzedH
asymmetricHquinoneHpielsUmlderHreactionVHAngewandtepChemiep-pInternationalpEditionTH2005TH]]THbX]bUaX 16.4 62

104 yechanismHandH{riginsHofHohemoUHandHStereoselectivitiesHofHmrylHuodideUoatalyzedHmsymmetricH
pifluorinationsHofH˛†USubstitutedHStyrenesVHJournalpofpthepAmericanpChemicalpSocietyTH2018THY]XTHYaZXbUYaZYd16.4 61

103 SynthesisHofHenantiopureH[UchlorostyreneHoxideHviaHanHasymmetricHepoxidationUhydrolyticHkineticH
resolutionHsequenceVHTetrahedron:pAsymmetryTH1997THdTH[eZcU[e[[ 59

102 tighlyHenantioUHandHregioselectiveHquinoneHpielsUmlderHreactionsHcatalyzedHbyHaHtridentateHβPSchiffH
naseQorPuuuQ]HcomplexVHAngewandtepChemiep-pInternationalpEditionTH2005TH]]THbX][Ub 16.4 59

101  egioselectiveHoarbomethoxylationHofHohiralHqpoxidesfHHmHzewH outeHtoHqnantiomericallyH}ureH
˛†UtydroxyHqstersVHJournalpofpOrganicpChemistryTH1999THb]THZYb]UZYba 4.2 59

100 pynamicHkineticHresolutionHofHepichlorohydrinHviaHenantioselectiveHcatalyticHringHopeningHwithH
ySz[VH}racticalHsynthesisHofHarylHoxazolidinoneHantibacterialHagentsVHTetrahedronpLettersTH1996TH[cTHce[cUce]X2 59

99 hioureaUcatalyzedHenantioselectiveHadditionHofHindolesHtoHpyronesfHalkaloidHcoresHwithHquaternaryH
carbonsVHJournalpofpthepAmericanpChemicalpSocietyTH2014THY[bTHY[bY]Uc 16.4 57

98 mHbroadlyHapplicableHandHpracticalHoligomericHPsalenQHooHcatalystHforHenantioselectiveHepoxideH
ringUopeningHreactionsVHTetrahedronTH2014THcXTH]YbaU]YdX 2.4 55

97 yechanisticHstudyHofHaHsyntheticallyHusefulHmonooxygenaseHmodelHusingHtheHhypersensitiveHprobeH
transUZUphenylUYUvinylcyclopropaneVHJournalpofpOrganicpChemistryTH1991THabTHb]ecUbaXX 4.2 54

96 qnantioselectiveHtotalHsynthesisHofHPSQUreserpineVHOrganicpLettersTH2013THYaTHcXbUe 6.2 53

95 qnantiopureHbetaUhydroxyHmorpholineHamidesHfromHterminalHepoxidesHbyHcarbonylationHatHYHatmVH
AngewandtepChemiep-pInternationalpEditionTH2002TH]YTH]cX[Ua 16.4 53

94 wineticH esolutionHofH acemicHohromenesHviaHmsymmetricHqpoxidationfHSynthesisHofH
PSQUeretifolioneHnVHJournalpofpOrganicpChemistryTH1995THbXTHa[dXUa[dY 4.2 53

93 xowHtemperatureHasymmetricHepoxidationHofHunfunctionalizedHolefinsHcatalyzedHbyHPsalenQynPuuuQH
complexesH1995TH[bTHa]acUa]ac 53

92 mH}racticalH{ligomericHβPsalenQoo]HoatalystHforHmsymmetricHqpoxideH ingU{peningH eactionsVH
AngewandtepChemieTH2002THYY]THY][Z 3.6 52

91 qnantioselectiveHotalHSynthesisHofHaurosponginHmVHJournalpofpOrganicpChemistryTH1998THb[THebZ]UebZa 4.2 52

90 ransitionHyetalUcatalyzedH{xidationsfHmsymmetricHqpoxidationH1995THYXecUYY[a 52

89 heHstructureHofHosmiumHtetraoxideUcinchonaHalkaloidHcomplexesVHJournalpofpOrganicpChemistryTH
1989THa]THZZb[UZZb] 4.2 52

88 yechanismUsuidedHpevelopmentHofHaHtighlyHmctiveHnisUthioureaHoatalystHforHmnionUmbstractionH
oatalysisVHJournalpofpthepAmericanpChemicalpSocietyTH2016THY[dTHY[aZaUY[aZd 16.4 52

(2016-2005)
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87 oatalyticTHqnantioselectiveHYTZUpifluorinationHofHoinnamamidesVHOrganicpLettersTH2019THZYTH]eYeU]eZ[ 6.2 51

86 oatalyticHqnantioselectiveHolaisenH earrangementsHofH{UmllylH˛†UwetoestersVHAngewandtepChemieTH
2010THYZZTHee]cUeeaX 3.6 51

85 oarbenoidHinsertionsHintoHtheHsiliconkhydrogenHbondHcatalyzedHbyHchiralHcopperHPuQHschiffHbaseH
complexesVHTetrahedronpLettersTH1998TH[eTHde]cUdeaX 2 51

84 oatalyticHmsymmetricHqpoxideH ingUopeningHohemistryH2006THZZeUZbe 51

83 msymmetricHyannichHsynthesisHofH˛–UaminoHestersHbyHanionUbindingHcatalysisVHJournalpofpthepAmericanp
ChemicalpSocietyTH2014THY[bTHYZdcZUa 16.4 49

82 yechanisticHbasisHforHhighHreactivityHofHPsalenQooU{sHinHtheHhydrolyticHkineticHresolutionHofHterminalH
epoxidesVHJournalpofpOrganicpChemistryTH2012THccTHZ]dbUea 4.2 48

81 mHpracticalHmethodHforHtheHsynthesisHofHhighlyHenantioenrichedHtransUYTZUaminoHalcoholsVHOrganicp
LettersTH2013THYaTHZdeaUc 6.2 46

80 mctivationHofHqlectronUpeficientH–uinonesHthroughHtydrogenUnondUponorUooupledHqlectronH
ransferVHAngewandtepChemiep-pInternationalpEditionTH2016THaaTHa[eU]] 16.4 45

79 StereochemistryHasHaHpiversityHqlementfHSolidU}haseHSynthesisHofHoyclicH spH}eptideHperivativesHbyH
msymmetricHoatalysisVHAngewandtepChemiep-pInternationalpEditionTH1998TH[cTHYeXcUYeXe 16.4 44

78 tighlyHqnantioselectiveHunverseUqlectronUpemandHteteroUpielsâ��mlderH eactionsHofH˛–T˛†UänsaturatedH
mldehydesVHAngewandtepChemieTH2002THYY]TH[Yda 3.6 44

77 pieHwationUˇ�UüechselwirkungHinHderHwatalyseHmitHniedermolekularenHøerbindungenVHAngewandtep
ChemieTH2016THYZdTHYZcd]UYZdY] 3.6 44

76 mHSimpleH}rimaryHmmineHoatalystHforHqnantioselectiveH˛–UtydroxylationsHandH˛–UrluorinationsHofH
nranchedHmldehydesVHOrganicpLettersTH2015THYcTHZccZUa 6.2 43

75 mnionUmbstractionHoatalysisfHheHoooperativeHyechanismHofH˛–UohloroetherHmctivationHbyHpualH
tydrogenUnondHponorsVHACSpCatalysisTH2016THbTH]bYbU]bZX 13.1 43

74 qnantioselectiveHmzaUSakuraiHoyclizationsfHpualH oleHofHhioureaHasHtUnondHponorHandHxewisHnaseVH
JournalpofpthepAmericanpChemicalpSocietyTH2016THY[dTHY]d]dUY]daY 16.4 42

73 ohiralHsulfinamideWachiralHsulfonicHacidHcocatalyzedHenantioselectiveHprotonationHofHenolHsilanesVH
OrganicpLettersTH2011THY[TH]ZbXU[ 6.2 42

72 mpplicationHofHaHcatalyticHasymmetricH}ovarovHreactionHusingHchiralHureasHtoHtheHsynthesisHofHaH
tetrahydroquinolineHlibraryVHACSpCombinatorialpScienceTH2012THY]THbZYU[X 3.9 41

71
SynthesisHandHchemistryHofHaHbridgingHvinylidenedicobaltHcomplexVHqvidenceHforHaHnonchainHradicalH
mechanismHinHitsHreactionHwithHmetalHhydridesHtoHgiveHheteronuclearHclustersVHJournalpofpthep
AmericanpChemicalpSocietyTH1985THYXcTHZXZ[UZX[Z

16.4 40

70 SensitiveHandHmccurateHoHwineticHusotopeHqffectHyeasurementsHqnabledHbyH}olarizationHransferVH
JournalpofpthepAmericanpChemicalpSocietyTH2017THY[eTH][U]b 16.4 39
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69 tighlyHqfficientHandHqnantioselectiveHSynthesisHofHoarbocyclicHzucleosideHmnalogsHäsingHSelectiveH
qarlyHransitionHyetalHoatalysisVHJournalpofpOrganicpChemistryTH1996THbYTHceb[Ucebb 4.2 38

68 SyntheticHandHbiologicalHcatalystsHinHchemicalHsynthesisfHhowHtoHassessHpracticalHutilityVHChemistryp
andpBiologyTH1994THYTHdaUeX 38

67 mnHenantioselectiveHtotalHsynthesisHofHPSQUpelorusideHmVHAngewandtepChemiep-pInternationalpEditionTH
2010TH]eTHbY]cUaX 16.4 37

66  ingH{peningHofHqpoxidesHandH elatedH eactionsH1999THY[XeUY[Zb 37

65 SynergisticHuonUnindingHoatalysisHpemonstratedHviaHanHqnantioselectiveTHoatalyticHβZT[]UüittigH
 earrangementVHACSpCentralpScienceTH2016THZTH]YbUZ[ 16.8 36

64 StructuralHanalysisHofHspiroHbetaUlactoneHproteasomeHinhibitorsVHJournalpofpthepAmericanpChemicalp
SocietyTH2008THY[XTHY]edYU[ 16.4 36

63 qnantioselectiveHsynthesisHofHtertiaryH˛–UchloroHestersHbyHnonUcovalentHcatalysisVHTetrahedronpLettersTH
2015THabTH[]ZdU[][X 2 34

62  egioselectiveH ingH{peningHofHqnantiomericallyHqnrichedHqpoxidesHviaHoatalysisHwithHohiralH
PSalenQorPuuuQHoomplexesVHSynlettTH2001THZXXYTHYXY[UYXYa 2.2 34

61 qnantioselectiveHSynthesisHofH˛–UmllylHmminoHqstersHviaHtydrogenUnondUponorHoatalysisVHJournalpofp
thepAmericanpChemicalpSocietyTH2019THY]YTHYY]Y]UYY]Ye 16.4 31

60 purchHeinenHβPsalenQoouuu]UwomplexHkatalysierteHregioUHundHenantioselektiveHoyclisierungHvonH
qpoxyalkoholenVHAngewandtepChemieTH1999THYYYTHZYbcUZYcX 3.6 29

59 mHsubstoichiometricHpyridineUlithiumHenolateHcomplexfHsolutionHandHxUrayHdataHandHimplicationsHforH
catalysisHinHtheHaldolHreactionVHJournalpofpthepAmericanpChemicalpSocietyTH1992THYY]THcadaUcadc 16.4 29

58 tighlyHqnantioselectiveTHtydrogenUnondUponorHoatalyzedHmdditionsHtoH{xetanesVHJournalpofpthep
AmericanpChemicalpSocietyTH2020THY]ZTHeYcaUeYdX 16.4 27

57 StereospecificHruranosylationsHoatalyzedHbyHnisUthioureaHtydrogenUnondHponorsVHJournalpofpthep
AmericanpChemicalpSocietyTH2020THY]ZTH]XbYU]Xbe 16.4 27

56 oonformationalHoontrolHofHohiralHmmidoUhioureaHoatalystsHqnablesHumprovedHmctivityHandH
qnantioselectivityVHOrganicpLettersTH2016THYdTH[ZY]Uc 6.2 26

55 qfficientHotalHSynthesesHofHPâ��QUoolombiasinHmHandHPâ��QUqlisapterosinHnfHmpplicationHofHtheH
orUoatalyzedHmsymmetricH–uinoneHpielsâ��mlderH eactionVHAngewandtepChemieTH2005THYYcTHbZXXUbZX] 3.6 26

54 otalHSynthesisHofHrostriecinHPouUeZXQVHAngewandtepChemieTH2001THYY[TH[cceU[cdZ 3.6 26

53 oarbenoidˆ…bertragungHaufHuminefHeineHneueHasymmetrischeHkatalytischeHSyntheseHvonHmziridinenVH
AngewandtepChemieTH1995THYXcTHcaXUcaZ 3.6 26

52 oatalyticHqnantioselectiveHSynthesisHofHpifluorinatedHmlkylHnromidesVHJournalpofpthepAmericanp
ChemicalpSocietyTH2020THY]ZTHY]d[YUY]d[c 16.4 26

(2020-1996)
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51 qnantioselectiveHmrylUuodideUoatalyzedHüagnerUyeerweinH earrangementsVHJournalpofpthepAmericanp
ChemicalpSocietyTH2020THY]ZTHYbXeXUYbXeb 16.4 25

50 oatalyticHactivationHofHglycosylHphosphatesHforHstereoselectiveHcouplingHreactionsVHProceedingspofp
thepNationalpAcademypofpSciencespofpthepUnitedpStatespofpAmericaTH2019THYYbTH[aU[e 11.5 25

49 oatalyticHmsymmetricHSynthesisHofHdU{xabicyclooctanesHbyHuntermolecularHβaSZ]H}yryliumH
oycloadditionsVHAngewandtepChemieTH2014THYZbTHbXZZUbXZb 3.6 24

48 qnantioselectiveHcatalyticHtransannularHketoneUeneHreactionsVHOrganicpLettersTH2013THYaTH]Z[dU]Y 6.2 24

47 mdvancedHSynthesisHNHoatalysisHqntersHutsHSecondHYearVHAdvancedpSynthesispandpCatalysisTH2002TH[]]THY 5.6 24

46
 apidTHreversibleHintramolecularHcarbonUhydrogenHoxidativeHadditionHandHhydrogenHexchangeHinHaH
heterodinuclearHJearlyUlateJHtransitionHmetalHcomplexVHJournalpofpthepAmericanpChemicalpSocietyTH
1988THYYXTH[cXbU[cXc

16.4 24

45 tighlyHSelectiveH˛†UyannosylationsHandH˛†U hamnosylationsHoatalyzedHbyHnisUthioureaVHJournalpofpthep
AmericanpChemicalpSocietyTH2020THY]ZTHYYdbaUYYdcZ 16.4 22

44 seneralHoatalyticHSynthesisHofHtighlyHqnantiomericallyHqnrichedHerminalHmziridinesHfromH acemicH
qpoxidesVHAngewandtepChemieTH2004THYYbTH]X]ZU]X]] 3.6 21

43 qnantioselectiveHailUtoUteadHoyclizationsHoatalyzedHbyHpualUtydrogenUnondHponorsVHJournalpofpthep
AmericanpChemicalpSocietyTH2020THY]ZTHbeaYUbeab 16.4 20

42 tighlyHqnantioselectiveHoatalyticHoonjugateHmdditionHofHzUteterocyclesHtoH˛–T˛†UänsaturatedH
wetonesHandHumidesVHAngewandtepChemieTH2005THYYcTHZ]]aUZ]]e 3.6 20

41 mctivationHofHqlectronUpeficientH–uinonesHthroughHtydrogenUnondUponorUooupledHqlectronH
ransferVHAngewandtepChemieTH2016THYZdTHa]eUaa] 3.6 19

40 ohiralHsulfinamidoureaHandHstrongHnrˆ‚nstedHacidUcocatalyzedHenantioselectiveH}ovarovHreactionHtoH
accessHtetrahydroquinolinesVHNaturepProtocolsTH2014THeTHYdbXUb 18.8 19

39 αumHmuftretenHvonHoxametallacyclischenHuntermediatenHinHderHβynPsalenQ]UkatalysiertenH
asymmetrischenHqpoxidierungVHAngewandtepChemieTH1997THYXeTHYcedUYdXY 3.6 19

38 }reparationHofHtransUYTZUdiaminoUYTZUdimethylcyclohexaneHviaHhighlyHstereoselectiveHolefinH
oxidationHbyHdinitrogenHtetroxideVHTetrahedronpLettersTH1991TH[ZTHYcYYUYcY] 2 19

37 mH}racticalHSynthesisHofH˛–T˛†UänsaturatedHumidesTHäsefulHSubstratesHrorHmsymmetricHoonjugateH
mdditionH eactionsVHAdvancedpSynthesispandpCatalysisTH2002TH[]]THea[Ueab 5.6 18

36 tighlyHqnantioUHandH egioselectiveH–uinoneHpielsâ��mlderH eactionsHoatalyzedHbyHaHridentateH
βPSchiffHnaseQoruuu]HoomplexVHAngewandtepChemieTH2005THYYcTHbYecUbZXX 3.6 18

35 SynthesisHofHorganometallicHheterodinuclearHVmuVUoxoHcomplexesHbyHextrusionHofHalkenesHfromH
zirconiumWtungstenHoxaalkylHcomplexesVHJournalpofpthepAmericanpChemicalpSocietyTH1986THYXdTHdXeZUdXe]16.4 18

34 nifunctionalHmsymmetricHoatalysisHwithHtydrogenHohloridefHqnantioselectiveH ingU{peningHofH
mziridinesHoatalyzedHbyHaH}hosphinothioureaVHSynlettTH2009THZXXeTHYbdXUYbd] 2.2 15
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33 StereochemischeHqigenschaftenHalsHpiversitˆ⁄tselementfHrestphasensyntheseHcyclischerH
 spU}eptidderivateHviaHasymmetrischeHwatalyseVHAngewandtepChemieTH1998THYYXTHZXYXUZXYZ 3.6 15

32 msymmetricHteteroUqneH eactionsHofHrimethylsilylHqnolHqthersHoatalyzedHbyHridentateHSchiffHnaseH
ohromiumPuuuQHoomplexesVHAngewandtepChemieTH2003THYYaTH]eYeU]eZZ 3.6 15

31 qncouragingHomorrowOsHohemistsfHäniversityH{utreachH}rogramHnringingHtandsU{nHqxperimentsH
toHxocalHStudentsVHJournalpofpChemicalpEducationTH1995THcZTHYbc 2.4 13

30
SynthesisTHcrystalHandHmolecularHstructureTHandHreactionsHofHtheHbridgingHvinylidenedicobaltH
complexHPVmuVUootZQPopooo{QZVH eactionHwithHmolybdenumHhydridesHtoHgiveHaHheteronuclearH
clusterHcomplexVHOrganometallicsTH1984TH[TH[ZeU[[Y

3.8 13

29 qnantioselectiveHcatalyticHYTZUboronateHrearrangementsVHScienceTH2021TH[c]THcaZUcac 33.3 11

28 mHmixedHanhydrideHapproachHtoHtheHpreparationHofHsulfinateHestersHandHallylicHsulfonesfH
rimethylaceticHpUtoluenesulfinicHanhydrideVHTetrahedronpLettersTH2017THadTH[Xc[U[Xcc 2 9

27 msymmetricHzazarovHoyclizationsHofHänactivatedHpienonesHbyHtydrogenUnondUponorWxewisHmcidH
ooUoatalyzedTHqnantioselectiveH}rotonUransferVHAdvancedpSynthesispandpCatalysisTH2020TH[bZTH]XeZU]Xec 5.6 9

26 qfficientHSynthesisHofHSulfinateHqstersHandHSulfinamidesHviaHmctivated´›HqstersHofHpUoluenesulfinicH
mcidVHSynthesisTH2018THaXTH]daaU]dbb 2.9 7

25 qnantiopureH˛†UtydroxyHyorpholineHmmidesHfromHerminalHqpoxidesHbyHoarbonylationHatHYHatmVH
AngewandtepChemieTH2002THYY]TH]decU]dee 3.6 7

24
mHoaseHStudyHinHoatalystHseneralityfHSimultaneousTHtighlyUqnantioselectiveHnrˆ‚nstedUHandH
xewisUmcidHyechanismsHinHtydrogenUnondUponorHoatalyzedH{xetaneH{peningsVHJournalpofpthep
AmericanpChemicalpSocietyTH2021THY][THeadaUeae]

16.4 7

23 {rganicHchemistryfHcatalysisHinHtightHspacesVHNatureTH2012TH]d[THZcdUe 50.4 6

22 oooperativeHtydrogenUnondUponorHoatalysisHwithHtydrogenHohlorideHqnablesHtighlyH
qnantioselectiveH}rinsHoyclizationH eactionsVHJournalpofpthepAmericanpChemicalpSocietyTH2021THY][THZXXccUZXXd[16.4 6

21 qnantioselectiveTHoatalyticHyulticomponentHSynthesisHofHtomoallylicHmminesHqnabledHbyH
tydrogenUnondingHandHpispersiveHunteractionsVHJournalpofpthepAmericanpChemicalpSocietyTH2021THY][THcZcZUcZcd16.4 6

20 qnantioselectiveHoatalysisHofHanHmnionicH{xyUoopeH earrangementHqnabledHbyHSynergisticHuonH
nindingVHIsraelpJournalpofpChemistryTH2020THbXTH]bYU]c] 3.4 5

19 {rganometallicHchemistryfHmHnewHmetathesisVHNaturepChemistryTH2016THdTHc]YUZ 17.6 5

18 pivergentHStereoinductionHyechanismsHinHäreaUoatalyzedHmdditionsHtoHuminesVHSynlettTH2003THZXX[THYeYeUYeZZ2.2 5

17 oatalystUoontrolledHslycosylationH2019THdXYUdaZ 4

16 }reparationHofHPSQUyethylHslycidateHviaHtydrolyticHwineticH esolutionH2006THYbZUYbe 4

(2006-1998)
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15 tighlyHqnantioselectiveHhioureaUoatalyzedHzitroUyannichH eactionsVHAngewandtepChemiep-p
InternationalpEditionTH2005TH]]THc[ZcUc[Zc 16.4 3

14 mnHqfficientTHtighlyHpiastereoUHandHqnantioselectiveHteteroUpielsUmlderHoatalystVH}reparationHofH
PZSTb QUbUPtertUnutyldimethylUSilyloxymethylQUZUyethoxyUZTaUpihydropyranH2005TH[]U]Z 3

13 SteveHnuchwaldHlbXVHAdvancedpSynthesispandpCatalysisTH2015TH[acTHZYc[UZYc] 5.6 2

12 tighlyHqnantioselectiveHhioureaUoatalyzedHzitroUyannichH eactionsVHAngewandtepChemieTH2005TH
YYcTHc]e[Uc]e[ 3.6 2

11 oatalyticHokoHnondHrormationVHAdvancedpSynthesispandpCatalysisTH2005TH[]cTHY]cYUY]cY 5.6 2

10 mHcatalyticHoneUtwoHpunchVHScienceTH2019TH[bbTHe]dUe]e 33.3 2

9 ohiralHäreasTHhioureasTHandHSquaramidesHinHmnionUnindingHoatalysisHwithHooUcatalyticHnHrˆ‚nstedWHxH
ewisHmcidsH2022THY]YUYae 1

8 P T QUzTzkUnisP[TaUdiUtertUnutylsalicylideneQUYTZUoyclohexanediaminoHyanganesePuuuQHohlorideTHmH
tighlyHqnantioselectiveHqpoxidationHoatalystYUY 1

7 rutureH}erspectivesHinHmsymmetricHoatalysisH1999THY]c[UY]cc 1

6 tighlyHqnantioUHandHpiastereoselectiveHteteroUpielsâ��mlderH eactionsHoatalyzedHbyHzewHohiralH
ridentateHohromiumPuuuQHoatalystsH1999TH[dTHZ[ed 1

5 tighlyHqnantioUHandHpiastereoselectiveHteteroUpielsâ��mlderH eactionsHoatalyzedHbyHzewHohiralH
ridentateHohromiumPuuuQHoatalystsH1999TH[dTHZ[ed 1

4 heHmrylU}yrrolidineUHtertHUxeucineHyotifHasHaHzewH}rivilegedHohiralHScaffoldfHheH oleHofH
zoncovalentHStabilizingHunteractionsH2022TH[bYU[da 1

3 mdvancedHSynthesisHNHoatalysisHafterHYaHYearsfHohallengesHandHzewH{pportunitiesHforHSyntheticH
ScienceVHAdvancedpSynthesispandpCatalysisTH2016TH[adTHZUZ 5.6

2 oatalyticHmlkeneHpifunctionalizationH eactionsH2022THZ][UZc]

1 PYSTZ QUYUmminoindanUZUol]bU]b
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