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569 ’rgγnoεγtγlysisHδyHzUhπtπroεyεliεHεγrδπnπsVHChemicaleReviewsTH2007THYXcTHabXbUaa 68.1 2421

568 msymmπtriεHorgγnoεγtγlytiεHηominoHrπγεtionsVHAngewandteeChemieeseInternationaleEditionTH2007TH]bTHYacXUdY16.4 1472

567 ’rgγnoεγtγlytiεHεγsεγηπHrπγεtionsHγsHγHnπwHtoolHinHtotγlHsynthπsisVHNatureeChemistryTH2010THZTHYbcUcd 17.6 1335
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565 zUhπtπroεyεliεHεγrδπnπHεγtγlyzπηHηominoHrπγεtionsVHAngewandteeChemieeseInternationaleEditionTH
2012THaYTH[Y]UZa 16.4 869

564 oontrolHoωHωourHstπrπoεπntrπsHinHγHtriplπHεγsεγηπHorgγnoεγtγlytiεHrπγεtionVHNatureTH2006TH]]YTHdbYU[ 50.4 816

563 msymmπtriεHyiεhγπlHmηηitionsHtoHzitroγlkπnπsVHEuropeaneJournaleofeOrganiceChemistryTH2002THZXXZTHYdcc3.2 760

562 msymmπtrisεhπHorgγnokγtγlytisεhπHpominorπγktionπnVHAngewandteeChemieTH2007THYYeTHYaeXUYbXY 3.6 558

561 msymmπtriεHsynthπsisHoωHγminπsHδyHnuεlπophiliεHYTZUγηηitionHoωHorgγnomπtγlliεHrπγgπntsHtoHthπH
ozUηouδlπHδonηVHTetrahedron:eAsymmetryTH1997THdTHYdeaUYe]b 493

560 –rπpγrγtionTHStruεturπTHγnηH πγεtivityHoωHYT[T]UriphπnylU]TaUηihyηroUYtUYTZT]UtriγzolUaUyliηπnπTHγH
zπwHStγδlπHoγrδπnπVHAngewandteeChemieeInternationaleEditioneineEnglishTH1995TH[]THYXZYUYXZ[ 472

559 SomπHrπεπntHγppliεγtionsHoωH˛–UγminoHnitrilπHεhπmistryVHChemicaleSocietyeReviewsTH2000THZeTH[aeU[c[ 58.5 422

558 ’rgγnoεγtγlytiεHγsymmπtriεHγzγUyiεhγπlHγηηitionsVHChemistryeseAeEuropeaneJournalTH2009THYaTHYYXadUcb 4.8 412

557 ’rgγnoεγtγlytiεHεγrδonUsulωurHδonηUωormingHrπγεtionsVHChemicaleReviewsTH2014THYY]THddXcUb] 68.1 396

556 niωunεtionγlHmminπUSquγrγmiηπsfH–owπrωulHtyηrogπnUnonηingH’rgγnoεγtγlystsHωorHmsymmπtriεH
pominoWoγsεγηπH πγεtionsVHAdvancedeSynthesiseandeCatalysisTH2015TH[acTHZa[UZdY 5.6 396

555 mnHπωωiεiπntHnuεlπophiliεHεγrδπnπHεγtγlystHωorHthπHγsymmπtriεHδπnzoinHεonηπnsγtionVHAngewandtee
ChemieeseInternationaleEditionTH2002TH]YTHYc][Ua 16.4 374

554 purεhHzUhπtπroεyεlisεhπHoγrδπnπHkγtγlysiπrtπHpominorπγktionπnVHAngewandteeChemieTH2012THYZ]TH[ZXU[[Z3.6 315

553 hπHSmy–UW my–UhyηrγzonπHmπthoηologyHinHγsymmπtriεHsynthπsisVHTetrahedronTH2002THadTHZZa[UZ[Ze 2.4 290
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552 hπH–hosphγUyiεhγπlHmηηitionHinH’rgγniεHSynthπsisVHEuropeaneJournaleofeOrganiceChemistryTH2006TH
ZXXbTHZeU]e 3.2 279

551 msymmπtriεHSulωγUyiεhγπlHmηηitionsVHSynthesisTH2007THZXXcTHeaeUedX 2.9 278

550 –rolinπUoγtγlyzπηHqnγntiosπlπεtivπHyiεhγπlHmηηitionsHoωHwπtonπsHtoHzitrostyrπnπVHSynlettTH2002TH
ZXXZTHXXZbUXXZd 2.2 247

549 msymmπtriεHintrγmolπεulγrHεrossπηUδπnzoinHrπγεtionsHδyHzUhπtπroεyεliεHεγrδπnπHεγtγlysisVH
AngewandteeChemieeseInternationaleEditionTH2006TH]aTHY]b[Uc 16.4 246

548 hπHrirstHmsymmπtriεHuntrγmolπεulγrHStπttπrH πγεtionVH–rπliminγryHoommuniεγtionVHHelveticae
ChimicaeActaTH1996THceTHYdeeUYeXZ 2 244

547 ’rgγnoεγtγlytiεHonπUpotHγsymmπtriεHsynthπsisHoωHωunεtionγlizπηHtriεyεliεHεγrδonHωrγmπworksHωromHγH
triplπUεγsεγηπWpiπlsUmlηπrHsπquπnεπVHAngewandteeChemieeseInternationaleEditionTH2007TH]bTH]bcUe 16.4 241

546 ’rgγnoεγtγlytiεHγsymmπtriεHηominoHrπγεtionsfHγHεγsεγηπHεonsistingHoωHγHyiεhγπlHγηηitionHγnηHγnH
γlηπhyηπHγlphγUγlkylγtionVHAngewandteeChemieeseInternationaleEditionTH2008TH]cTHca[eU]Z 16.4 208

545 msymmπtrisεhπHSynthπsπnHviγHmπtγlliπrtπHεhirγlπHtyηrγzonπVHqnγntiosπlπktivπHmlkyliπrungHvonH
εyεlisεhπnHwπtonπnHunηHmlηπhyηπnYVHChemischeeBerichteTH1979THYYZTHZe[[UZebX 199

544 msymmπtriεHnrˆ‚nstπηHγεiηHεγtγlyzπηHisoinηolinπHsynthπsisfHπnhγnεπmπntHoωHπnγntiomπriεHrγtioHδyH
stπrπoγδlγtivπHkinπtiεHrπsolutionVHAngewandteeChemieeseInternationaleEditionTH2008TH]cTHabbYUa 16.4 198

543 pirπεtHorgγnoεγtγlytiεHηπHnovoHsynthπsisHoωHεγrδohyηrγtπsVHAngewandteeChemieeseInternationale
EditionTH2005TH]]THYZYXUZ 16.4 192

542 msymmπtriεHsynthπsisHoωHpyrγzolπsHγnηHpyrγzolonπsHπmployingHthπHrπγεtivityHoωHpyrγzolinUaUonπH
ηπrivγtivπsVHChemicaleCommunicationsTH2015THaYTHYZdeXUeXc 5.8 189

541 mHzovπlHmsymmπtriεHnπnzoinH πγεtionHoγtγlyzπηHδyHγHohirγlHriγzoliumHSγltVH–rπliminγryH
εommuniεγtionVHHelveticaeChimicaeActaTH1996THceTHYZYcUYZZY 2 185

540 ’rgγnoεγtγlytiεHpominoH’xγUyiεhγπlWYTbUmηηitionH πγεtionsfHmsymmπtriεHSynthπsisHoωHohromγnsH
nπγringH’xinηolπHSεγωωolηsVHAngewandteeChemieeseInternationaleEditionTH2016THaaTHYZYX]Ud 16.4 183

539 yπrgingHorgγnoεγtγlysisHγnηHgolηHεγtγlysisUUγHεritiεγlHπvγluγtionHoωHthπHunηπrlyingHεonεπptsVH
ChemistryeseAeEuropeaneJournalTH2012THYdTHYXZYZUZa 4.8 181

538 SynthπsisHoωHεhirγlHtriγzolinyliηπnπHγnηHimiηγzolinyliηπnπHtrγnsitionHmπtγlHεomplπxπsHγnηHωirstH
γppliεγtionHinHγsymmπtriεHεγtγlysisVHJournaleofeOrganometalliceChemistryTH2001THbYcUbYdTHcXUdX 2.3 179

537 pγrstπllungTHStrukturHunηH πγktivitˆ⁄tHvonHYT[T]UriphπnylU]TaUηihyηroUYtUYTZT]UtriγzolUaUyliηπnTH
πinπmHnπuπnHstγδilπnHoγrδπnVHAngewandteeChemieTH1995THYXcTHYYYeUYYZZ 3.6 176

536 zUtπtπroεyεliεHoγrδπnπHoγtγlysisHviγHmzoliumHpiπnolγtπsfHmnHqωωiεiπntHStrγtπgyHωorH πmotπH
qnγntiosπlπεtivπHrunεtionγlizγtionsVHAngewandteeChemieeseInternationaleEditionTH2018THacTH[dbZU[dc[ 16.4 170

535 msymmπtriεHintπrmolπεulγrHStπttπrHrπγεtionsHεγtγlyzπηHδyHγHnovπlHtriγzoliumHηπrivπηHzUhπtπroεyεliεH
εγrδπnπVHChemicaleCommunicationsTH2008TH[edeUeY 5.8 167
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534 qnγntiosπlπεtivπHsynthπsisHoωH˛–UγlkyliηπnπU˛‡UδutyrolγεtonπsfHintrγmolπεulγrH γuhutUourriπrHrπγεtionH
promotπηHδyHγεiηWδγsπHorgγnoεγtγlystsVHAngewandteeChemieeseInternationaleEditionTH2012THaYTHa]Z[Ub 16.4 166

533 xπssonsHωromHnγturπfHδiomimπtiεHorgγnoεγtγlytiεHεγrδonUεγrδonHδonηHωormγtionsVHJournaleofe
OrganiceChemistryTH2008THc[THcdacUcX 4.2 162

532 tπrstπllungHunηHsynthπtisεhπHÄπrwπnηungHvonHmπtγlliπrtπnHpimπthylhyηrγzonπnH πgioUHunηH
stπrπosπlπktivπHmlkyliπrungHvonHoγrδonylvπrδinηungπnVHChemischeeBerichteTH1978THYYYTHY[[cUY[bY 162

531 hπHohπmistryHoωHStγδlπHoγrδπnπsVH–γrtHZVHnπnzoinUtypπHεonηπnsγtionsHoωHωormγlηπhyηπHεγtγlyzπηH
δyHstγδlπHεγrδπnπsVHHelveticaeChimicaeActaTH1996THceTHbYUd[ 2 160

530 mlηπhyηπHzTzUpiγlkylhyηrγzonπsHγsHzπutrγlHmεylHmnionHqquivγlπntsfH®mpolungHoωHthπHuminπH
 πγεtivityVHEuropeaneJournaleofeOrganiceChemistryTH2007THZXXcTHabZeUabbX 3.2 159

529 msymmπtriεHqpoxiηγtionHoωHqnonπsHäithH’xygπnHinHthπH–rπsπnεπHoωHpiπthylzinεHγnηH
P T QUzUyπthylpsπuηoπphπηrinπVHAngewandteeChemieeInternationaleEditioneineEnglishTH1996TH[aTHYcZaUYcZd 158

528 zUhπtπroεyεliεHεγrδπnπHεγtγlyzπηHγεtivγtionHoωHπstπrsfHγHnπwHoptionHωorHγsymmπtriεHηominoH
rπγεtionsVHAngewandteeChemieeseInternationaleEditionTH2014THa[THY]daUc 16.4 155

527 msymmπtriεHsynthπsisHoωHsπlπεtivπlyHprotπεtπηHγminoHsugγrsHγnηHηπrivγtivπsHδyHγHηirπεtH
orgγnoεγtγlytiεHyγnniεhHrπγεtionVHAngewandteeChemieeseInternationaleEditionTH2005TH]]TH]XceUd[ 16.4 154

526 msymmπtriεH[[V[]UsigmγtropiεHrπγrrγngπmπntsHinHorgγniεHsynthπsisVHTetrahedron:eAsymmetryTH1996TH
cTHYd]cUYddZ 153

525 mηvγnεπsHinH’rgγnoεγtγlytiεHYTbUmηηitionH πγεtionsfHqnγntiosπlπεtivπHoonstruεtionHoωH πmotπH
StπrπogπniεHoπntπrsVHAdvancedeSynthesiseandeCatalysisTH2017TH[aeTHdddUeYZ 5.6 152

524 SynthπsisHγnηHStπrπoεhπmistryHoωHthπHrirstHohirγlHPumiηγzolinyliηπnπQUHγnηH
PriγzolinyliηπnπQpγllγηiumPiiQHoomplπxπsVHChemischeeBerichteTH1996THYZeTHY]d[UY]dd 145

523
msymmπtriεH’rgγnoεγtγlytiεHSynthπsisHoωH[UpiγrylmπthinπUSuδstitutπηH’xinηolπsHnπγringHγH
—uγtπrnγryHStπrπoεπntπrHviγHYTbUoonjugγtπHmηηitionHtoHpγrγU—uinonπHyπthiηπsVHACSeCatalysisTH2016
THbTHbacUbbX

13.1 139

522 qxploitingHthπHπlπεtrophiliεHpropπrtiπsHoωHinηolπHintπrmπηiγtπsfHnπwHoptionsHinHηπsigningH
γsymmπtriεHrπγεtionsVHAngewandteeChemieeseInternationaleEditionTH2012THaYTH]bUd 16.4 131

521
’rgγnokγtγlytisεhπTHγsymmπtrisεhπHqintopωUSynthπsπHvonHωunktionγlisiπrtπnHtriεyεlisεhπnH
wohlπnstoωωgπrˆ…stπnHηurεhHπinπHripπlkγskγηπWpiπlsUmlηπrUSπquπnzVHAngewandteeChemieTH2007TH
YYeTH]cYU]c[

3.6 124

520 msymmπtriεHSynthπsisHoωHSpiroδπnzγzπpinonπsHwithHmtroposπlπεtivityHγnηHSpiroUYTZUpiγzπpinonπsH
δyHztoUoγtγlyzπηH[[S]]HmnnulγtionH πγεtionsVHAngewandteeChemieeseInternationaleEditionTH2016THaaTHYYYYXU]16.4 120

519 hπHηihyηroxyγεπtonπHunitUUγHvπrsγtilπHoP[QHδuilηingHδloεkHinHorgγniεHsynthπsisVHAngewandteeChemiee
seInternationaleEditionTH2005TH]]THY[X]UZa 16.4 120

518 mlkylγtionHoωHohirγlHtyηrγzonπsH1984THZcaU[[e 120

517 ohπmiεγlH πγεtionsHoωHthπHStγδlπHoγrδπnπHYT[T]UriphπnylU]TaUηihyηroUYtUYTZT]UtriγzolUaUyliηπnπVH
LiebigseAnnalenTH1996THYeebTHZXYeUZXZd 116
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516  πεovπryHoωHεγrδonylHεompounηsHωromHzTzUηiγlkylhyηrγzonπsVHAccountseofeChemicaleResearchTH2000TH
[[THYacUbe 24.3 113

515
mppliεγtionsHoωHzTzUηimπthylhyηrγzonπsHtoHsynthπsisVH®sπHinHπωωiεiπntTHpositionγllyHγnηH
stπrπoεhπmiεγllyHsπlπεtivπHokoHδonηHωormγtiongHoxiηγtivπHhyηrolysisHtoHεγrδonylHεompounηsVH
TetrahedroneLettersTH1976THYcTH[Ub

2 112

514 zUhπtπroεyεliεHεγrδπnπHεγtγlysπηHγsymmπtriεHεrossUδπnzoinHrπγεtionsHoωHhπtπroγromγtiεHγlηπhyηπsH
withHtriωluoromπthylHkπtonπsVHChemicaleCommunicationsTH2010TH]bTHbZdZU] 5.8 110

513 msymmπtriεHsynthπsisHoωHpyrroloinηolonπsHδyHzUhπtπroεyεliεHεγrδπnπHεγtγlyzπηH[ZS[]HγnnulγtionHoωH
˛–UεhloroγlηπhyηπsHwithHnitrovinylinηolπsVHAngewandteeChemieeseInternationaleEditionTH2013THaZTHY[abZUb 16.4 109

512
yπrgingHorgγnoεγtγlysisHγnηHgolηHεγtγlysisfHπnγntiosπlπεtivπHsynthπsisHoωHtπtrγεyεliεHinηolπH
ηπrivγtivπsHthroughHγHsπquπntiγlHηouδlπHrriπηπlUorγωtsHtypπHrπγεtionVHChemistryeseAeEuropeaneJournal
TH2011THYcTHY[]XeUY]

4.8 109

511 SynthπsisHoωHπnγntiopurπHtriγzoliumHsγltsHωromHpyroglutγmiεHγεiηHγnηHthπirHπvγluγtionHinHthπH
δπnzoinHεonηπnsγtionVHTetrahedron:eAsymmetryTH2008THYeTHY[bcUY[cY 109

510 ohirγlHquγtπrnγryHphosphoniumHsγltsfHγHnπwHεlγssHoωHorgγnoεγtγlystsVHOrganiceandeBiomoleculare
ChemistryTH2012THYXTHa[ZcU[Y 3.9 106

509 ®mpolungHηπrH πγktivitˆ⁄tHvonHmminπnVHzuεlπophilπH˛–UsπkVUmminoγlkyliπrungHˆ…δπrHmπtγlliπrtπH
zitrosγminπVHAngewandteeChemieTH1975THdcTHYUYd 3.6 106

508 ’rgγnokγtγlytisεhπHγsymmπtrisεhπHpominorπγktionπnfHπinπHwγskγηπHγusHyiεhγπlUmηηitionHunηH
mlηπhyηU˛–UmlkyliπrungVHAngewandteeChemieTH2008THYZXTHcb]eUcba[ 3.6 105

507 SynthπsisHoωHηiγstπrπoUHγnηHπnγntiomπriεγllyHpurπH˛–UγminoU˛‡UoxoHγεiηHπstπrsHδyHrπγεtionHoωH
γεyliminoγεπtγtπsHwithHπnγminπsHηπrivπηHωromHbUmπmδπrπηHkπtonπsVHTetrahedronTH1985TH]YTHYbe[UYcXY 2.4 105

506 StrπoεontrollπηHεonstruεtionHoωHsixHviεinγlHstπrπogπniεHεπntπrsHonHspiropyrγzolonπsHviγH
orgγnoεγsεγηπHyiεhγπlWyiεhγπlWYTZUγηηitionHrπγεtionsVHOrganiceLettersTH2014THYbTHZea]Uc 6.2 101

505 msymmπtriεHSynthπsisHoωH–olyωunεtionγlizπηHyonoUTHniUTHγnηHriεyεliεHoγrδonHrrγmπworksHviγH
’rgγnoεγtγlytiεHpominoH πγεtionsVHAdvancedeSynthesiseandeCatalysisTH2008TH[aXTHZbcUZce 5.6 101

504 qinHπωωiziπntπrHnuεlπophilπrHoγrδπnUwγtγlysγtorHωˆ…rHηiπHγsymmπtrisεhπHnπnzoinkonηπnsγtionVH
AngewandteeChemieTH2002THYY]THYdZZUYdZ] 3.6 99

503
’rgγnoεγtγlytiεHγsymmπtriεHsynthπsisHoωHpolyωunεtionγlizπηH[UPεyεlohπxπnylmπthylQUinηolπsHviγHγH
quγηruplπHηominoHrriπηπlUorγωtsUtypπWyiεhγπlWyiεhγπlWγlηolHεonηπnsγtionHrπγεtionVHChemicale
CommunicationsTH2010TH]bTHZ]]cUe

5.8 94

502 SynthπsπwπgπHzuHpolyωunktionπllπnHyolπkˆ…lπnHˆ…δπrHmπtγlliπrtπHpimπthylhyηrγzonπVHChemischee
BerichteTH1978THYYYTHY[bZUY[d[ 94

501 msymmπtriεHSynthπsisHoωHSpiropyrγzolonπsHδyHSπquπntiγlH’rgγnoUHγnηHSilvπrHoγtγlysisVHAngewandtee
ChemieeseInternationaleEditionTH2016THaaTHYcecUdXX 16.4 94

500 pirπεtHγsymmπtriεHorgγnoεγtγlytiεHηπHnovoHsynthπsisHoωHεγrδohyηrγtπsVHTetrahedronTH2006THbZTH[ZeU[[c 2.4 93

499 mHδrγnεhπηHηominoHrπγεtionfHγsymmπtriεHorgγnoεγtγlytiεHtwoUεomponπntHωourUstπpHsynthπsisHoωH
polyωunεtionγlizπηHεyεlohπxπnπHηπrivγtivπsVHAngewandteeChemieeseInternationaleEditionTH2013THaZTHZeccUdX16.4 91
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498 mεhiπvingHyolπεulγrHoomplπxityHviγHStπrπosπlπεtivπHyultiplπHpominoH πγεtionsH–romotπηHδyHγH
SπεonηγryHmminπH’rgγnoεγtγlystVHAccountseofeChemicaleResearchTH2017THaXTHZdXeUZdZY 24.3 90

497 msymmπtriεHuntrγmolπεulγrHorossπηUnπnzoinH πγεtionsHδyHzUtπtπroεyεliεHoγrδπnπHoγtγlysisVH
AngewandteeChemieTH2006THYYdTHY]eYUY]ea 3.6 90

496 xγrgπHsεγlπHprπpγrγtionHoωHvπrsγtilπHεhirγlHγuxiliγriπsHηπrivπηHωromHPSQUprolinπYVHBulletineDeseSociˆ'tˆ'se
ChimiqueseBelgesTH2010THecTHbeYUcX] 89

495 ’rgγnoεγtγlytiεHqnγntiosπlπεtivπHStrπεkπrHSynthπsisHoωH˛–U—uγtπrnγryH˛–UriωluoromπthylHmminoH
mεiηsVHAdvancedeSynthesiseandeCatalysisTH2010TH[aZTH[Y]cU[YaZ 5.6 87

494 qωωiεiπntHstπrπosπlπεtivπHsynthπsπsHoωHpipπriηinπTHpyrroliηinπTHγnηHinηoliziηinπHγlkγloiηsVHPureeande
AppliedeChemistryTH2001THc[THac[Uacd 2.1 87

493 ’rgγnoεγtγlytiεHonπUpotHγsymmπtriεHsynthπsisHoωH]tTatUpyrγno[ZT[Uε]pyrγzolπsVHOrganiceLettersTH
2012THY]TH]Za]Uc 6.2 86

492 msymmπtriεHsynthπsπsHviγHmπtγlγtπηHεhirγlHhyηrγzonπsVHTetrahedronTH1984TH]XTHY[]aUY[ae 2.4 86

491
—uγηruplπHηominoHorgγnoεγtγlysisfHγnHγsymmπtriεHγzγUyiεhγπlWyiεhγπlWyiεhγπlWγlηolHrπγεtionH
sπquπnεπHlπγηingHtoHtπtrγεyεliεHinηolπHstruεturπsHwithHsixHstπrπoεπntπrsVHChemistryeseAeEuropeane
JournalTH2012THYdTHYXZZbUe

4.8 83

490 piγstπrπosπlπεtivπHSynthπsisHoωHohirγlHPriγzolinyliηπnπQrhoηiumHoomplπxπsHoontγiningHγnHmxisHoωH
ohirγlityVHEuropeaneJournaleofeInorganiceChemistryTH1998THYeedTHeY[UeYe 2.3 82

489 oγtγlytiεHooniγUπnπHγnηHrπlγtπηHrπγεtionsVHChemicaleSocietyeReviewsTH2015TH]]THbXaeUe[ 58.5 81

488 riγzπnπsHγsHroδustHγnηHsimplπHlinkπrsHωorHγminπsHinHsoliηUphγsπHorgγniεHsynthπsisVHTetrahedrone
LettersTH1999TH]XTHZYXaUZYXd 2 80

487 mHSurprisingHSoliηU–hγsπHqωωπεtfHpπvπlopmπntHoωHγH πεyεlγδlπHJrγεπlπssJHxinkπrHSystπmHωorH
 πγεtionsHonHSoliηHSupportVHAngewandteeChemieeseInternationaleEditionTH1998TH[cTH[]Y[U[]Ya 16.4 77

486
qnγntiosπlπεtivπHSynthπsisHoωH˛†UmminoHmεiηsfHySUSmy–HγsHγHohirγlHmmmoniγHqquivγlπntHωorHthπH
mzγHmnγlogousHyiεhγπlHmηηitionHtoH˛–T˛†U®nsγturγtπηHqstπrsVHAngewandteeChemieeInternationale
EditioneineEnglishTH1995TH[]TH]aaU]ac

77

485 qnγntiosπlπεtivπHSynthπsisHoωH˛–USuδstitutπηH–rimγryHmminπsHδyHzuεlπophiliεHmηηitionHtoH
mlηπhyηπUSmy–HtyηrγzonπsVHAngewandteeChemieeInternationaleEditioneineEnglishTH1986THZaTHYYXeUYYYX 77

484 oomδiningHsilvπrUHγnηHorgγnoεγtγlysisfHγnHπnγntiosπlπεtivπHsπquπntiγlHεγtγlytiεHγpproγεhHtowγrηsH
pyrγnoUγnnulγtπηHpyrγzolπsVHChemicaleCommunicationsTH2015THaYTHZZbbUe 5.8 76

483
SwitεhγδlπHmεεπssHtoHpiωωπrπntHSpiroεyεlopπntγnπH’xinηolπsHδyHzUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH
 πγεtionsHoωHusγtinUpπrivπηHqnγlsHγnηHzUSulωonylHwπtiminπsVHAngewandteeChemieeseInternationale
EditionTH2017THabTHdaYbUdaZY

16.4 75

482 mHpirπεtHuntπrmolπεulγrHorossUnπnzoinHypπH πγεtionfHzUtπtπroεyεliεHoγrδπnπUoγtγlyzπηHoouplingH
oωHmromγtiεHmlηπhyηπsHwithHriωluoromπthylHwπtonπsVHAdvancedeSynthesiseandeCatalysisTH2009TH[aYTHYc]eUYcaZ5.6 75

481 ’rgγnoεγtγlytiεHγsymmπtriεHsynthπsisHoωHtrγnsUYT[UηisuδstitutπηHtπtrγhyηroisoquinolinπsHviγHγH
rπηuεtivπHγminγtionWγzγUyiεhγπlHsπquπnεπVHChemistryeseAeEuropeaneJournalTH2010THYbTHecb[Ub 4.8 75
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480 msymmπtriεH’rgγnoεγtγlytiεHpominoH πγεtionsHoωH˛‡UzitrokπtonπsHγnηHqnγlsVHSynlettTH2007THZXXcTHYbbcUYbcX2.2 75

479 oγtγlytiεHγsymmπtriεHhyηrosilylγtionHwithHPtriγzolinyliηπnπQrhoηiumHεomplπxπsHεontγiningHγnHγxisHoωH
εhirγlityVHTetrahedron:eAsymmetryTH1997THdTH[acYU[ac] 74

478
msymmπtrisεhπHnrˆ‚nstπηUSˆ⁄urπUkγtγlysiπrtπHSynthπsπHvonHusoinηolinπnfHStπigπrungHηπsH
qnγntiomπrπnvπrhˆ⁄ltnissπsHηurεhHstπrπoγδlγtivπHkinπtisεhπH γεπmγtspγltungVHAngewandteeChemieTH
2008THYZXTHac]]Uac]d

3.6 74

477 msymmπtriεHSynthπsisHoωHzovπlHrπrroεπnylHxigγnηsHwithH–lγnγrHγnηHoπntrγlHohirγlityVHAngewandtee
ChemieeseInternationaleEditionTH1999TH[dTHZ]ZYUZ]Z[ 16.4 74

476 msymmπtriεHSynthπsisHoωHSpiroUoxinηolπU˛µUlγεtonπsHthroughHzUtπtπroεyεliεHoγrδπnπHoγtγlysisVH
OrganiceLettersTH2018THZXTH[bZZU[bZb 6.2 73

475 SynthπtiεHroutπsHtoHpolyωunεtionγlHmolπεulπsHviγHmπtγllγtπηHzTzUηimπthylhyηrγzonπsVHTetrahedrone
LettersTH1976THYcTHYYUY] 2 72

474 qnγntiosπlπεtivπHSynthπsisHoωH˛–UmlkyliηπnπU˛‡UnutyrolγεtonπsfHuntrγmolπεulγrH γuhutâ��ourriπrH
 πγεtionH–romotπηHδyHmεiηWnγsπH’rgγnoεγtγlystsVHAngewandteeChemieTH2012THYZ]THaaYeUaaZZ 3.6 71

473 qnγntiosπlπεtivπHhγntzsεhHηihyηropyriηinπHsynthπsisHviγHmπtγlγtπηHεhirγlHγlkylHγεπtoγεπtγtπH
hyηrγzonπsYVHTetrahedroneLettersTH1988THZeTHb][cUb]]X 2 71

472
’rgγnoεγtγlytiεHγsymmπtriεHsynthπsisHoωHtπtrγεyεliεHpyriηoεγrδγzolπHηπrivγtivπsHδyHusingHγH
piπlsUmlηπrWγzγUyiεhγπlWγlηolHεonηπnsγtionHηominoHrπγεtionVHChemistryeseAeEuropeaneJournalTH2013TH
YeTHYXdYdUZY

4.8 70

471 puγlHSπεonηγryHmminπWzUtπtπroεyεliεHoγrδπnπHoγtγlysisHinHthπHmsymmπtriεHyiεhγπlWorossUnπnzoinH
oγsεγηπH πγεtionHoωH˛†U’xoHSulωonπsHwithHqnγlsVHEuropeaneJournaleofeOrganiceChemistryTH2011THZXYYTH]ZedU][XY3.2 70

470 msymmπtriεHorgγnoεγtγlytiεHmπthoηsHωorHthπHsynthπsisHoωHtπtrγhyηropyrγnsHγnηHthπirHγppliεγtionHinH
totγlHsynthπsisVHChemicaleSocietyeReviewsTH2017TH]bTHYbbYUYbc] 58.5 69

469 qnγntiosπlπεtivπHsynthπsisHoωHprotπεtπηH˛–UhyηroxyHγlηπhyηπsHγnηHkπtonπsHviγHhyηroxylγtionHoωH
mπtγlγtπηHεhirγlHhyηrγzonπsVHTetrahedroneLettersTH1988THZeTHZ][cUZ]]X 2 69

468 qnγntiosπlπεtivπHγlkylγtionHoωHγlηπhyηπsHviγHmπtγlγtπηHεhirγlHhyηrγzonπsVHTetrahedroneLettersTH1977
THYdTHYeYUYe] 2 69

467 qnγntiosπlπεtivπH’rgγnoεγtγlytiεHSynthπsisHoωHmrylglyεinπsHviγHrriπηπlâ��orγωtsHmlkylγtionHoωHmrπnπsH
withHγHslyoxylγtπHuminπVHAdvancedeSynthesiseandeCatalysisTH2010TH[aZTHY]Y[UY]Yd 5.6 68

466 qωωiεiπntH πgioUHγnηHqnγntiosπlπεtivπHyγnniεhH πγεtionsVHAngewandteeChemieeInternationaleEditione
ineEnglishTH1996TH[aTHedYUed] 67

465 msymmπtriεHsynthπsisHoωH[UγrylUsuδstitutπηHZT[UηihyηroUYtUisoinηolUYUonπsVHCanadianeJournaleofe
ChemistryTH2001THceTHYaZdUYa[a 0.9 65

464 zovπlHrπrroεπnylHxigγnηsHwithH–lγnγrHγnηHoπntrγlHohirγlityHinH–ηUoγtγlyzπηHmllyliεHSuδstitutionsVH
OrganiceLettersTH1999THYTHYdb[UYdbb 6.2 65

463 ’rgγnoεγtγlytiεTHγsymmπtriεHsynthπsisHoωH[UsulωπnylγtπηHzUnoεUprotπεtπηHoxinηolπsVHChemistryeseAe
EuropeaneJournalTH2012THYdTHYYa[YUa 4.8 64
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462 msymmπtriεHuntπrmolπεulγrHStπttπrH πγεtionsHoωHmromγtiεHtπtπroεyεliεHmlηπhyηπs´›HwithH
mryliηπnπmγlonγtπsVHSynthesisTH2008THZXXdTH[db]U[dbd 2.9 64

461 mHηirπεtHorgγnoεγtγlytiεHπntryHtoHsphingoiηsfHγsymmπtriεHsynthπsisHoωHpUγrγδinoUHγnηH
xUriδoUphytosphingosinπVHChemicaleCommunicationsTH2006THbaaUc 5.8 64

460 pirπktπHorgγnokγtγlytisεhπHpπUnovoUSynthπsπHvonHwohlπnhyηrγtπnVHAngewandteeChemieTH2005THYYcTHYZ[aUYZ[d3.6 64

459 msymmπtriεHSynthπsisHoωHPSQU–olyoxγmiεHmεiηHviγHγnHqωωiεiπntH’rgγnoεγtγlytiεHyγnniεhH πγεtionHγsH
thπHwπyHStπpVHSynthesisTH2006THZXXbTHZYaaUZYad 2.9 63

458 msymmπtriεHSynthπsisHoωH˛–USuδstitutπηHwπtonπsHδyHyπtγlγtionHγnηHmlkylγtionHoωHohirγlHtyηrγzonπsVH
AngewandteeChemieeInternationaleEditioneineEnglishTH1976THYaTHa]eUaaY 63

457
zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH[]SZ]HmnnulγtionHoωHqnγlsHviγHγHpouδlπHÄinylogousHyiεhγπlH
mηηitionfHmsymmπtriεHSynthπsisHoωH[TaUpiγrylHoyεlohπxπnonπsVHAngewandteeChemieeseInternationale
EditionTH2017THabTHbZ]YUbZ]a

16.4 62

456 zUtπtπroεyεliεUoγrδπnπUoγtγlyzπηHpominoH πγεtionsHviγHwoHorHyorπHmεtivγtionHyoηπsVHIScienceTH
2018THZTHYUZb 6.1 61

455 msymmπtriεHsynthπsisHoωH[T[OUpyrroliηinylUηispirooxinηolπsHviγHγHonπUpotHorgγnoεγtγlytiεH
yγnniεhWηπprotπεtionWγzγUyiεhγπlHsπquπnεπVHChemicaleCommunicationsTH2016THaZTHZZ]eUaZ 5.8 61

454 zUhπtπroεyεliεHεγrδπnπUεγtγlyzπηHπnγntiosπlπεtivπHγnnulγtionHoωHinηolinU[UonπsHwithHδromoπnγlsVH
ChemistryeseaneAsianeJournalTH2014THeTHYa[aUd 4.5 61

453 purεhHzUhπtπroεyεlisεhπHoγrδπnπHkγtγlysiπrtπHmktiviπrungHvonHqstπrnfHπinπH’ptionHωˆ…rH
γsymmπtrisεhπHpominorπγktionπnVHAngewandteeChemieTH2014THYZbTHYaXeUYaYY 3.6 61

452 –rolinπHorgγnoεγtγlysisHγsHγHnπwHtoolHωorHthπHγsymmπtriεHsynthπsisHoωHulosoniεHγεiηHprπεursorsVH
ChemicaleCommunicationsTH2007THddUeX 5.8 61

451 qωωiεiπntHqntryHtoHmminoHSugγrsHγnηHpπrivγtivπsHviγHmsymmπtriεH’rgγno´›εγtγlytiεHyγnniεhH
 πγεtionsVHSynthesisTH2006THZXXbTH[aecU[bX] 2.9 61

450 hiγzolUZUyliηπnπHoγtγlysisHinHuntrγmolπεulγrHorossπηHmlηπhyηπUwπtonπHnπnzoinH πγεtionsVHSynlettTH
2004THZXX]THZYYYUZYY] 2.2 61

449 msymmπtriεHSynthπsisHoωH˛–USuδstitutπηH˛†UzitrophosphoniεHmεiηsHδyH–hosphγUmnγlogousHyiεhγπlH
mηηitionHtoHmromγtiεHzitroγlkπnπsVHAngewandteeChemieeseInternationaleEditionTH2000TH[eTH]bXaU]bXc 16.4 61

448 qωωiεiπntHγsymmπtriεHsynthπsisHoωHγlphγUtriωluoromπthylUsuδstitutπηHprimγryHγminπsHviγHnuεlπophiliεH
YTZUγηηitionHtoHtriωluoroγεπtγlηπhyηπHSmy–UHorH my–UhyηrγzonπVHOrganiceLettersTH2001TH[THYacaUc 6.2 61

447
msymmπtriεHsynthπsisHoωH˛†UsuδstitutπηH˛·UkπtoπstπrsHviγHmiεhγπlUγηηitionsHoωH
sγmpWrγmpUhyηrγzonπsHtoH˛–T˛†UunsγturγtπηHπstπrsTHvirtuγllyHεomplπtπHYVbUγsymmπtriεHinηuεtionVH
TetrahedroneLettersTH1983THZ]TH]ebcU]ecX

2 61

446 StπrπosπlπεtivπHωormγtionHγnηHπlπεtrophiliεHsuδstitutionHoωHγlηπhyηπHhyηrγzonπHlithioHγnionsVH
JournaleofetheeAmericaneChemicaleSocietyTH1979THYXYTHaba]Uabae 16.4 60

445 rγεilπHsynthπsisHoωH˛–UmπthyliηπnπU˛‡UδutyrolγεtonπsfHintrγmolπεulγrH γuhutâ��ourriπrHrπγεtionH
promotπηHδyHεhirγlHγεiηâ��δγsπHorgγnoεγtγlystsVHTetrahedronTH2013THbeTHYZXZUYZXe 2.4 59

DieteruEnders

8



444 msymmπtriεHSynthπsisHoωHohromγnonπsHviγHzUtπtπroεyεliεHoγrδπnπHoγtγlyzπηHuntrγmolπεulγrH
orossπηUnπnzoinH πγεtionsVHSynlettTH2006THZXXbTHZ][YUZ][] 2.2 59

443 qnγntiosπlπktivπHSynthπsπHvonHPUQUP QUunηPSQUPSQU[b]UsingπrolUsπwˆ…rzprinzipHηπsHungwπrsYQVH
ChemischeeBerichteTH1979THYYZTH[cX[U[cY] 59

442
msymmπtriεHSynthπsisHoωHzovπlHrπrroεπnylHxigγnηsHwithH–lγnγrHγnηHoπntrγlHohirγlityHγnηHhπirH
mppliεγtionHtoH–ηUoγtγlyzπηHmllyliεHSuδstitutionsVHEuropeaneJournaleofeOrganiceChemistryTH2000TH
ZXXXTH[[eeU[]Zb

3.2 58

441 wγtγlysπHηurεhHzUhπtπroεyεlisεhπHoγrδπnπHˆ…δπrHmzoliumηiπnolγtπfHπinπHπωωiziπntπHStrγtπgiπHωˆ…rH
πnγntiosπlπktivπHrunktionγlisiπrungπnHγnHπntωπrntπnH–ositionπnVHAngewandteeChemieTH2018THY[XTH[eZ]U[e[a3.6 57

440 msymmπtriεHyiεhγπlHγηηitionsHviγHSmy–UW my–UhyηrγzonπsHγntiUηiγstπrπoUHγnηHπnγntiosπlπεtivπH
synthπsisHoωH[T]UηisuδstitutπηHaUoxoUγlkγnoγtπsVHTetrahedroneLettersTH1986THZcTH[]eYU[]e] 2 57

439 msymmπtriεHsynthπsisHoωHtπtrγhyηropyriηinπsHviγHγnHorgγnoεγtγlytiεHonπUpotHmultiεomponπntH
yiεhγπlWγzγUtπnryWεyεlizγtionHtriplπHηominoHrπγεtionVHOrganiceLettersTH2014THYbTHbXYZUa 6.2 56

438 ’rgγnoεγtγlytiεHmsymmπtriεHyiεhγπlHmηηitionHoωHZTZUpimπthylUYT[UηioxγnUaUonπHtoHzitroHmlkπnπsH
qmployingH–rolinπUnγsπηHoγtγlystsVHEuropeaneJournaleofeOrganiceChemistryTH2006THZXXbTH]acdU]ad] 3.2 56

437 pπvπlopmπntHγnηHmppliεγtionsHoωHrγnsπstπriωiεγtionH πγεtionsHoγtγlyzπηHδyHzUtπtπroεyεliεH
’lπωinsVHOrganiceLettersTH2016THYdTHZZXdUYY 6.2 56

436 msymmπtriεHSynthπsisHoωHSpiroεyεliεH˛†UxγεtγmsHthroughHooppπrUoγtγlyzπηHwinugγsγWyiεhγπlH
pominoH πγεtionsVHAngewandteeChemieeseInternationaleEditionTH2018THacTHYXedaUYXedd 16.4 56

435 yiεrowγvπUmssistπηH’rgγnoεγtγlytiεH—uγηruplπHpominoH πγεtionsHoωHmεπtγlηπhyηπHγnηH
zitroγlkπnπsVHSynthesisTH2010THZXYXTHabcUacZ 2.9 55

434 SoliηUphγsπHsynthπsisHoωHδπtγUlγεtγmsHviγHthπHπstπrHπnolγtπUiminπHεonηπnsγtionHroutπVHOrganice
LettersTH2000THZTHeXcUYX 6.2 55

433 msymmπtrisεhπHSynthπsπHvonH˛–UsuδstituiπrtπnHwπtonπnHηurεhHyπtγlliπrungHunηHmlkyliπrungHεhirγlπrH
tyηrγzonπVHAngewandteeChemieTH1976THddTHaceUadY 3.6 55

432 oomδiningHsilvπrHεγtγlysisHγnηHorgγnoεγtγlysisfHγHsπquπntiγlHyiεhγπlHγηηitionWhyηroγlkoxylγtionH
onπUpotHγpproγεhHtoHγnnulγtπηHεoumγrinsVHOrganiceLettersTH2014THYbTHaYddUeY 6.2 54

431 msymmπtriεHyiεhγπlHγηηitionHoωHzUδoεUprotπεtπηHoxinηolπsHtoHnitroγlkπnπsHεγtγlyzπηHδyHγHεhirγlH
sπεonηγryHγminπVHChemistryeseAeEuropeaneJournalTH2012THYdTH]d[ZUa 4.8 54

430 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHÄiεinγlHpiγminπsHviγHmzγUyiεhγπlHmηηitionHtoH
zitroγlkπnπsVHSynthesisTH1996THYeebTHY]][UY]aX 2.9 54

429 musnutzungHηπrHπlπktrophilπnHqigπnsεhγωtπnHvonHunηolUuntπrmπηiγtπnfHnπuπH’ptionπnHinHηπrH
–lγnungHγsymmπtrisεhπrH πγktionπnVHAngewandteeChemieTH2012THYZ]TH]bU]e 3.6 53

428 StruεturπHγnηH πγεtivityHoωHxithiγtπηH˛–UmminoHzitrilπsVHEuropeaneJournaleofeOrganiceChemistryTH1998TH
YeedTHb[UcZ 3.2 53

427
qnγntiosπlπεtivπHsynthπsisHoωHtπtrγhyηroεγrδγzolπsHthroughHγHyiεhγπlHγηηitionWoiγmiεiγnU–lγnεhπrH
rπγrrγngπmπntHsπquπnεπfHγsymmπtriεHsynthπsisHoωHγHpotπntHεonstrγinπηHγnγloguπHoωHySUZ]aVH
ChemistryeseAeEuropeaneJournalTH2012THYdTHY[ZaXU]

4.8 52
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426 üinεUyπηiγtπηHmsymmπtriεHqpoxiηγtionHoωH˛–UqnonπsVHLiebigseAnnalenTH1997THYeecTHYYXYUYYY[ 52

425
msymmπtriεHSynthπsisHoωHεisU[T]UpisuδstitutπηHohromγnsHγnηHpihyηroεoumγrinsHviγHγnH
’rgγnoεγtγlytiεHyiεhγπlHmηηitionWHtπmiγεπtγlizγtionH πγεtionVHAdvancedeSynthesiseandeCatalysisTH
2010TH[aZTHZdbeUZdc]

5.6 50

424 msymmπtriεHtotγlHsynthπsisHoωHPUQUεγllystγtinHmHγnηHPUQUZXUπpiUεγllystγtinHmHπmployingHεhπmiεγlHγnηH
δiologiεγlHmπthoηsVHChemistryeseAeEuropeaneJournalTH2002THdTH]ZcZUd] 4.8 49

423
SquγrγmiηπUoγtγlyzπηHmsymmπtriεHγzγUrriπηπlUorγωtsWzT’UmεπtγlizγtionHpominoH πγεtionsH
nπtwππnHZUzγphtholsHγnηH–yrγzolinonπHwπtiminπsVHAngewandteeChemieeseInternationaleEditionTH2017
THabTHYa[adUYa[bZ

16.4 48

422  πgioUHγnηHstπrπosπlπεtivπHsynthπsisHoωHδπnzothiγzoloUpyrimiηinonπsHviγHγnHztoUεγtγlyzπηH
yγnniεhWlγεtγmizγtionHηominoHrπγεtionVHChemicaleCommunicationsTH2015THaYTHYZb[Ub 5.8 48

421
qnγntiosπlπεtivπHSynthπsisHoωH˛–UmminoHmεπtγlsHγnηH˛–UmminoHmεiηsHδyHzuεlπophiliεHYTZUmηηitionHtoH
piπthoxyγεπtγlηπhyηπHSmy–HtyηrγzonπVHAngewandteeChemieeInternationaleEditioneineEnglishTH1993TH
[ZTH]YdU]ZY

48

420 mHzπwHmsymmπtriεHSynthπsisHoωHδothHqnγntiomπrsHoωHooniinπHδyHYTZUmηηitionHoωH xiWøδol[HtoH
mlηπhyηπHSmy–HtyηrγzonπsVHLiebigseAnnaleneDereChemieTH1993THYee[THYc[UYcc 48

419 msymmπtriεHSynthπsisHoωHmminoUnisU–yrγzolonπHpπrivγtivπsHviγHγnH’rgγnoεγtγlytiεHyγnniεhH
 πγεtionVHJournaleofeOrganiceChemistryTH2017THdZTHcXaXUcXad 4.2 47

418 ropyliumHsγltsHγsHπωωiεiπntHorgγniεHxπwisHγεiηHεγtγlystsHωorHγεπtγlizγtionHγnηHtrγnsγεπtγlizγtionH
rπγεtionsHinHδγtεhHγnηHωlowVHGreeneChemistryTH2017THYeTH[ee[U[eeb 10 47

417 nrˆ‚nstπηHmεiηUoγtγlyzπηHqnγntiosπlπεtivπHSynthπsisHoωHusγtinUHpπrivπηHzTSUmεπtγlsVHAdvancede
SynthesiseandeCatalysisTH2015TH[acTHbcZUbcb 5.6 47

416 piπnγminπHγεtivγtionHinHthπHorgγnoεγtγlytiεHγsymmπtriεHsynthπsisHoωHεisU[T]UηiωunεtionγlizπηH
εhromγnsHγnηHηihyηroεoumγrinsVHChemistryeseaneAsianeJournalTH2011THbTHZZaaUe 4.5 47

415 msymmπtriεHSynthπsisHwithHPSQUZUyπthoxymπthylpyrroliηinπHPSy–QHUHγH–ionππrHmuxiliγryVHSynthesisTH
1996THYeebTHY]X[UY]Yd 2.9 47

414 msymmπtriεH’rgγnoεγtγlytiεHSynthπsisHoωHεisUSuδstitutπηH´›pihyηroδπnzoωurγnolsHviγHuntrγmolπεulγrH
mlηolH πγεtionsVHSynlettTH2006THZXXbTH[[eeU[]XZ 2.2 47

413 rormγlηπhyηπHSmy–UtyηrγzonπHγsHγHzπutrγlHohirγlHrormylHmnionHγnηHoyγniηπHqquivγlπntfH
msymmπtriεHyiεhγπlHmηηitionsHtoHzitroγlkπnπsVHSynthesisTH1996THYeebTH]dUaZ 2.9 46

412
StruεturπHoωHγHohirγlHxithiumHmzγπnolγtπfHyonomπriεTHuntrγmolπεulγrHohπlγtπηH
xithioUZUγεπtylnγphthγlπnπUSmy–UhyηrγzonπVHAngewandteeChemieeInternationaleEditioneineEnglishTH
1988THZcTHYaZZUYaZ]

46

411
msymmπtriεTHhrππUoomponπntTH’nπU–otHSynthπsisHoωHSpiropyrγzolonπsHγnηHZTaUohromπnπηionπsH
ωromHmlηolHoonηπnsγtionWztoUoγtγlyzπηHmnnulγtionH πγεtionsVHChemistryeseAeEuropeaneJournalTH
2016THZZTHaYZ[Uc

4.8 46

410
mnHorgγnoεγtγlytiεHyγnniεhWηπnitrγtionHrπγεtionHωorHthπHγsymmπtriεHsynthπsisHoωH
[UπthylγεπtγtπUsuδstituπηH[UγminoUZUoxinηolπsfHωormγlHsynthπsisHoωHmsUX]Y VHChemistryeseAe
EuropeaneJournalTH2015THZYTH[e[[Ub

4.8 45

409 piπHpihyηroxyγεπtonUqinhπitHâ��HπinHnˆ…tzliεhπrHo[UnγustπinHinHηπrH’rgγnisεhπnHSynthπsπVHAngewandtee
ChemieTH2005THYYcTHY[[XUY[aY 3.6 45
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408 –rπpγrγtionHγnηH πγεtionsHoωHZTZUpimπthylUYT[UηioxγnUaUonπUSmy–UtyηrγzonπfHmHÄπrsγtilπHohirγlH
pihyηroxyγεπtonπHqquivγlπntVHSynthesisTH2002THZXXZTHYccaUYcce 2.9 45

407 msymmπtriεHSynthπsisHoωH˛–USuδstitutπηH˛†UmminoHSulωonπsHδyHmzγUyiεhγπlHmηηitionHtoHmlkπnylH
SulωonπsHγnηHSuδsπquπntH˛–UmlkylγtionVHEuropeaneJournaleofeOrganiceChemistryTH2000THZXXXTHdceUdeZ 3.2 45

406 msymmπtriεHpinγεolHεouplingHoωHγromγtiεHγlηπhyηπsHwithHiolZWπnγntiopurπHγminπHorHhyηrγzinπH
rπγgπntsVHTetrahedron:eAsymmetryTH2000THYYTH[dbYU[dba 45

405 SynthπsisHoωHtrγnsUηisuδstitutπηUZT[UηihyηroδπnzoωurγnsHδyHγHωormγlH[]HSHY]HγnnulγtionHδπtwππnH
pγrγUquinonπHmπthiηπsHγnηHsulωoniumHsγltsVHOrganiceChemistryeFrontiersTH2018THaTHY[]dUY[aY 5.2 44

404 msymmπtriεHtotγlHsynthπsisHoωHPUQUεγllystγtinHmHπmployingHthπHSmy–W my–HhyηrγzonπHγlkylγtionH
mπthoηologyVHOrganiceLettersTH2002TH]THYXZ[Ub 6.2 44

403 msymmπtriεHsynthπsisHoωHδπtγUphosphonoHmγlonγtπsHviγHrπZ’[UmπηiγtπηHphosphγUyiεhγπlH
γηηitionHtoHwnoπvπnγgπlHγεεπptorsVHOrganiceLettersTH2001TH[TH[aYaUc 6.2 44

402 qnγntiosπlπεtivπHsynthπsisHγnηHηπtπrminγtionHoωHthπHεonωigurγtionHoωHstπnusinπTHthπHsprπγηingH
γgπntHoωHthπHδππtlπHStπnusHεommγVHJournaleofeOrganiceChemistryTH1993THadTH]ddYU]dd] 4.2 44

401 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHYTZUmminoHmlεoholsHωromHslyεolHmlηπhyηπHtyηrγzonπsgH
msymmπtriεHSynthπsisHoωHP T QUStγtinVHAngewandteeChemieeInternationaleEditioneineEnglishTH1995TH[]THYZYeUYZZZ 44

400 msymmπtriεHmiεhγπlHγηηitionsHviγHsγmpUWrγmpUhyηrγzonπsHπnγntiosπlπεtivπHsynthπsisHoωH
phπromonπsHoωHthπHsmγllHωorπstHγntHγnηHthπHrπηHwooηHγntVHTetrahedronTH1986TH]ZTHZZ[aUZZ]Z 2.4 44

399 ohirγlHhomoπnolγtπHπquivγlπntsVHuVHmsymmπtriεHsynthπsisHoωH˛†UsuδstitutπηHγlηπhyηπsHviγHmπtγlγtπηH
εhirγlHγllylγminπsVHTetrahedroneLettersTH1980THZYTH[YcaU[Ycd 2 44

398 msymmπtriεHηominoHsynthπsisHoωHinηγnπsHδπγringHωourHεontiguousHstπrπoεπntrπsHεγtγlyzπηHδyH
suδUmolMHloγηingsHoωHγHsquγrγmiηπHinHminutπsVHChemicaleCommunicationsTH2013TH]eTHYXZ[XUZ 5.8 43

397
msymmπtriεHorgγnoεγtγlytiεHyiεhγπlWtπnryHηominoHrπγεtionsHthroughHhyηrogπnUδonηHγεtivγtionfH
kinπtiεHγεεπssHtoHinηγnπHsεγωωolηsHδπγringHεisUviεinγlHsuδstituπntsVHChemistryeseAeEuropeaneJournalTH
2013THYeTHYXdZZUb

4.8 43

396 ’rgγnoεγtγlytiεHonπUpotHYT]UWYTbUWYTZUγηηitionHsπquπnεπHωorHthπHstπrπoεontrollπηHωormγtionHoωHsixH
εonsπεutivπHstπrπoεπntπrsVHChemicaleCommunicationsTH2015THaYTHZZcXUZ 5.8 43

395 mHpirπεtH’rgγnoεγtγlytiεHqntryHtoHSπlπεtivπlyH–rotπεtπηHmlηopπntosπsHγnηHpπrivγtivπsVHAdvancede
SynthesiseandeCatalysisTH2007TH[]eTHbe]UcXZ 5.6 43

394 msymmπtriεHtotγlHsynthπsisHoωHthπHYUπpiUγglyεonHoωHthπHεripowπllinsHmHγnηHnVHJournaleofeOrganice
ChemistryTH2005THcXTHYXa[dUaY 4.2 42

393 msymmπtrisεhπHSynthπsπHvonHsπlπktivHgπsεhˆ…tztπnHmminozuεkπrnHunηHihrπnHpπrivγtπnHˆ…δπrHηirπktπH
orgγnokγtγlytisεhπHyγnniεhU πγktionVHAngewandteeChemieTH2005THYYcTH]Y]cU]YaY 3.6 42

392 qnγntiosπlπεtivπHSynthπsisHoωH˛†UmminoHSulωonπsHδyHγzγUyiεhγπlHmηηitionHtoHmlkπnylHSulωonπsVH
AngewandteeChemieeseInternationaleEditionTH1999TH[dTHYeaUYec 16.4 42

391 msymmπtriεHsynthπsisHoωHωunεtionγlizπηHεyεlohπxγnπsHδπγringHωivπHstπrπoεπntπrsHviγHγHonπUpotH
orgγnoεγtγlytiεHyiεhγπlUyiεhγπlUYTZUγηηitionHsπquπnεπVHChemicaleCommunicationsTH2014THaXTHbda[Ua 5.8 41
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390 ’rgγnoεγtγlytiεHmsymmπtriεHSulωγUyiεhγπlHmηηitionsHtoH˛–T˛†U®nsγturγtπηHSulωonγtπsVHEuropeane
JournaleofeOrganiceChemistryTH2009THZXXeTHYbbaUYbbd 3.2 41

389 msymmπtriεHSynthπsisHoωH–olyωunεtionγlizπηH–yrroliηinπsHviγHγHhiourπγHoγtγlyzπηHpominoH
yγnniεhWmzγUyiεhγπlH πγεtionVHAdvancedeSynthesiseandeCatalysisTH2010TH[aZTHZdb[UZdbd 5.6 41

388 msymmπtriεHsynthπsisHoωHtπtrγhyηropγlmγtinπHviγHtγnηπmHYTZUγηηitionWεyεlizγtionVHJournaleofe
OrganiceChemistryTH2005THcXTHe]dbUe] 4.2 41

387 piγstπrπoUHγnηHqnγntiosπlπεtivπHmlηolH πγεtionsHviγH˛–USilylHwπtonπsTHmsymmπtriεHSynthπsisHoωHthπH
mggrπgγtionH–hπromonπHSitophilurπVHAngewandteeChemieeInternationaleEditioneineEnglishTH1988THZcTHadYUad[ 41

386 msymmπtriεHSynthπsisHoωHmntHmlγrmH–hπromonπsâ��˛–UmlkylγtionHoωHmεyεliεHwπtonπsHwithHγlmostH
oomplπtπHmsymmπtriεHunηuεtionVHAngewandteeChemieeInternationaleEditioneineEnglishTH1979THYdTH[ecU[ee 41

385 yπrgingHzUtπtπroεyεliεHoγrδπnπHoγtγlysisHγnηHSinglπHqlπεtronHrγnsωπrfHmHzπwHStrγtπgyHωorH
msymmπtriεHrγnsωormγtionsVHAngewandteeChemieeseInternationaleEditionTH2017THabTH[ca]U[cab 16.4 40

384 qnγntiosπlπεtivπHmlkylγtionHoωHZTZUpimπthylUYT[UηioxγnUaUonπH®singHthπHSmy–UW my–UtyηrγzonπH
yπthoηVHSynthesisTH1989THYedeTH]e[U]eb 2.9 40

383 SiliεonUpirπεtπηH πgioUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH˛–UtyηroxyUkπtonπsH–rπliminγryH
oommuniεγtionVHHelveticaeChimicaeActaTH1989THcZTHedXUed] 2 40

382 ’rgγnoεγtγlytiεHpominoH’xγUyiεhγπlWYTbUmηηitionH πγεtionsfHmsymmπtriεHSynthπsisHoωHohromγnsH
nπγringH’xinηolπHSεγωωolηsVHAngewandteeChemieTH2016THYZdTHYZZd[UYZZdc 3.6 40

381 msymmπtriεHSynthπsisHoωHSpiroδπnzγzπpinonπsHwithHmtroposπlπεtivityHγnηHSpiroUYTZUpiγzπpinonπsH
δyHztoUoγtγlyzπηH[[S]]HmnnulγtionH πγεtionsVHAngewandteeChemieTH2016THYZdTHYYZcbUYYZdX 3.6 39

380 qnγntiosπlπεtivπHSynthπsisHoωH–lγnγrHohirγlHorthoUrunεtionγlizπηHrπrroεπnylHwπtonπsVHEuropeane
JournaleofeOrganiceChemistryTH2000THZXXXTHZd[eUZdaX 3.2 39

379 zUtπtπroεyεliεHolπωinsHγsHπωωiεiπntHphγsπUtrγnsωπrHεγtγlystsHωorHδγsπUpromotπηHγlkylγtionHrπγεtionsVH
ChemicaleCommunicationsTH2016THaZTHceadUbY 5.8 39

378 msymmπtriεHSynthπsisHoωHZT[T]UrisuδstitutπηHrunεtionγlisπηHπtrγhyηroωurγnsHviγHγnH
’rgγnoεγtγlytiεHyiεhγπlHmηηitionHγsHwπyHStπpVHAdvancedeSynthesiseandeCatalysisTH2010TH[aZTHedcUeeZ 5.6 38

377 hπHtotγlHsynthπsisHoωHPSQUpπεtinγtonπfHmnHitπrγtivπHγlkylγtionHγpproγεhHδγsπηHonHthπH
Smy–UhyηrγzonπHmπthoηVHTetrahedroneLettersTH1998TH[eTHcdZ[UcdZb 2 38

376 msymmπtriεHSynthπsisHoωHSuδstitutπηHmzπtiηinπHypπH˛–UHγnηH˛†UmminoHmεiηsVHSynthesisTH2005THZXXaTH[aXdU[aYb2.9 38

375 piγstπrπoUHγnηHπnγntiosπlπεtivπHtotγlHsynthπsisHoωHstigmγtπllinHmVHChemistryeseAeEuropeaneJournalTH
2000THbTHY[XZUe 4.8 38

374 qnγntiosπlπktivπHSynthπsπHvonHmllylUTH–ropγrgylUHunηH]UqnUZUinylUγminπnHηurεhHYTZUmηηitionHvonH
’rgγnoεπrU πγgπnziπnHγnHεhirγlπHmlηiminπVHHelveticaeChimicaeActaTH1995THcdTHecXUeeZ 2 38

373 qnγntiosπlπεtivπHSynthπsisHoωH˛–UriγlkylsilylHwπtonπsHγnηHmlηπhyηπsVHAngewandteeChemiee
InternationaleEditioneineEnglishTH1987THZbTH[aYU[aZ 38
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372 oontrolHoωHzUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH πγεtionsHoωHqnγlsfHmsymmπtriεHSynthπsisHoωH
’xinηolπU˛‡UmminoHmεiηHpπrivγtivπsVHAngewandteeChemieeseInternationaleEditionTH2018THacTH[XXU[X] 16.4 38

371 oontrolHoωHSixHoontiguousHStπrπoεπntπrsHinHγnHmsymmπtriεH’rgγnoεγtγlytiεH’nπU–otH
yiεhγπlWyiεhγπlWmlηolHmηηitionHSπquπnεπVHAdvancedeSynthesiseandeCatalysisTH2012TH[a]THY]dYUY]dd 5.6 37

370 mHstγδlπHεγrδπnπHγsHˇ�UγεεπptorHπlπεtroεhπmiεγlHrπηuεtionHtoHthπHrγηiεγlHγnionVHTetrahedroneLettersTH
1997TH[dTHZd[[UZd[b 2 37

369 msymmπtrisεhπHqpoxiηiπrungHvonHqnonπnHmitHSγuπrstoωωHinHsπgπnwγrtHvonHpiπthylzinkHunηHP TH
 QUzUyπthylpsπuηoπphπηrinVHAngewandteeChemieTH1996THYXdTHYdZcUYdZe 3.6 37

368 PSTSQU[TaUpimπthylmorpholinπTHγHzovπloHZUSymmπtriεHmuxiliγryVHrirstHmppliεγtionHinH
[]SZ]UoyεloγηηitionsHxπγηingHtoH]U’xohπxγhyηropyriηγzinπHpπrivγtivπsVHSynthesisTH1994THYee]THbbUcZ 2.9 37

367 msymmπtriεHSynthπsisHoωHrunεtionγlizπηHπtrγhyηronγphthγlπnπsHviγHγnH’rgγnoεγtγlytiεH
zitroγlkγnπUyiεhγπlWtπnryHpominoH πγεtionVHAdvancedeSynthesiseandeCatalysisTH2013TH[aaTHYYZbUYY[b 5.6 36

366
 πgioUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH˛–UrluorokπtonπsHδyHqlπεtrophiliεHrluorinγtionHoωH
˛–USilylkπtonπHqnolγtπsHwithHzUrluoroδπnzosulωonimiηπVHAngewandteeChemieeInternationaleEditioneine
EnglishTH1997TH[bTHZ[bZUZ[b]

36

365 qnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηHusotπtroniεHmεiηsVHChemistryeseAeEuropeaneJournalTH1998TH]TH[YYU[ZX4.8 36

364 qωωiεiπntHmsymmπtriεHSynthπsπsHoωHPSQUStriεtiωolionπVHSynthesisTH2004THZXX]THY]dbUY]eb 2.9 36

363
msymmπtriεHsynthπsisHoωHεyεlopπntγnπsHδπγringHωourHεontiguousHstπrπoεπntπrsHviγHγnH
ztoUεγtγlyzπηHyiεhγπlWyiεhγπlWπstπriωiεγtionHηominoHrπγεtionVHChemicaleCommunicationsTH2016TH
aZTHZbXeUYY

5.8 35

362
qinπHvπrzwπigtπHpominorπγktionfHγsymmπtrisεhπTHorgγnokγtγlytisεhπH
üwπiUwomponπntπnUviπrUStuωπnUSynthπsπHhoεhωunktionγlisiπrtπrHoyεlohπxπnηπrivγtπVHAngewandtee
ChemieTH2013THYZaTH[XaXU[Xa]

3.6 35

361 YT[T]UriphπnylU]TaUηihyηroUYtUYTZT]UtriγzolUaUyliηπnπHâ��HγppliεγtionsHoωHγHstγδlπHεγrδπnπHinHsynthπsisH
γnηHεγtγlysisVHJournaleFˆ…rePraktischeeChemiereChemikersZeitungTH1997TH[[eTH[ecU[ee 35

360 msymmπtriεHSynthπsisHoωHvγspinπHnHP–γεhγstrissγminπQHviγHγnH’rgγnoεγtγlytiεHmlηolH πγεtionHγsHwπyH
StπpVHSynthesisTH2008THZXXdTHZZcdUZZdZ 2.9 35

359 msymmπtriεHtotγlHsynthπsisHoωHPUQUpironπtinHπmployingHthπHSmy–W my–HhyηrγzonπHmπthoηologyVH
ChemistryeseAeEuropeaneJournalTH2007THY[TH[e]ZUe 4.8 35

358 mHsπnπrγlHmpproγεhHtoHthπHmsymmπtriεHSynthπsisHoωHxignγnsfHPUQUyπthylH–ipπritolTHPUQUSπsγminTH
PUQUmsεhγntinTHPSQUøγtπinTHPSQUpihyηroεlusinTHPSQUnursπrγnTHγnηHPUQUusostπgγnπVHSynthesisTH2002THZXXZTHaYaUaZZ2.9 35

357 qnγntiosπlπεtivπHotγlHSynthπsπsHoωHPSQUtippolγεhninHmTHPSQUsrγεilioπthπrHmTHPUQUsrγεilioπthπrHqTHγnηH
PUQUsrγεilioπthπrHrVHJournaleofetheeAmericaneChemicaleSocietyTH2018THY]XTHYe[cUYe]] 16.4 34

356 yilηTH γεπmizγtionHrrππHolπγvγgπHoωHwπtonπHSmy–UtyηrγzonπsHwithH’xγliεHmεiηHUH πεyεlingHoωHthπH
ohirγlHmuxiliγryVHSynlettTH1998THYeedTHcZYUcZZ 2.2 34

355 qlπεtrophiliεHγnηHzuεlπophiliεH πγεtivitiπsHoωHthπHmzomπthinπHoγrδonHoωHSmy–Utyηrγzonπsf´ H
StπrπosπlπεtivπHSynthπsisHoωH˛‡UmminoHwπtonπHpπrivγtivπsVHJournaleofeOrganiceChemistryTH1999THb]THb[ZeUb[[b4.2 34
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354 msymmπtriεH[ZT[]UsigmγtropiεHwittigHrπγrrγngπmπntHoωHεhirγlH˛–UγllyloxyUhyηrγzonπsVHTetrahedronTH
1996THaZTHYaX[UYaZd 2.4 34

353 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHoZUSymmπtriεγlHtuÄUYH–rotπγsπHunhiδitorsVH
AngewandteeChemieeInternationaleEditioneineEnglishTH1993TH[ZTH]Z[U]Za 34

352 YT[UpioxγnUaUonπHγsHo[UδuilηingHδloεkHωorHthπHηiγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωHoaUHtoH
oeUηπoxyHsugγrsHusingHthπHSmy–UW my–UhyηrγzonπHmπthoηVHTetrahedroneLettersTH1993TH[]THZ]a[UZ]ab 2 34

351 msymmπtriεHSynthπsisHoωHrunεtionγlizπηHriεyεliεHohromγnπsHviγHγnH’rgγnoεγtγlytiεHriplπHpominoH
 πγεtionVHOrganiceLettersTH2017THYeTH[XZaU[XZd 6.2 33

350 SynthπsisHγnηHγppliεγtionHoωHthπHωirstHplγnγrHεhirγlHstrongHnrˆ‚nstπηHγεiηHorgγnoεγtγlystsVHChiralityTH
2012THZ]THZYaUZZ 2.1 33

349 msymmπtriεHorgγnoεγtγlytiεHrπηuεtionHoωHkπtiminπsHwithHεγtπεholδorγnπHπmployingHγHzUtriωlylH
phosphorγmiηπHnrˆ‚nstπηHγεiηHγsHεγtγlystVHTetrahedroneLettersTH2013THa]TH]cXU]c[ 2 33

348  πεπntHSynthπtiεHStrγtπgiπsHtoHmεεπssHSπvπnUyπmδπrπηHoγrδoεyεlπsHinHzγturγlH–roηuεtHSynthπsisVH
SynthesisTH2013TH]aTHd]aUdc[ 2.9 33

347 msymmπtriεHSynthπsisHoωH˛†UmminooyεlohπxylHSulωonγtπsTH˛†USultγmsHγnηH˛‡USultonπsVHSynthesisTH2003TH
ZXX[THYdabUYdbd 2.9 33

346 zovπlHγsymmπtriεHsynthπsπsHoωHPâ��QUmγlyngoliηπHγnηHPSQUπpiUmγlyngoliηπVHTetrahedronTH1996THaZTHadXaUadYd2.4 33

345
piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH˛–UHSuδstitutπηH˛†UmminoHmεiηHqstπrsHδyHγnηπmH
yiεhγπlUγηηitionHWH˛–UmlkylγtionHwithHySUSmy–HγsHohirγlHqquivγlπntHoωHmmmoniγVHSynthesisTH1994TH
Yee]THY[ZZUY[Zb

2.9 33

344
msymmπtriεHzuεlπophiliεHmεylγtionHviγHyπtγlγtπηHohirγlHmminoHoyγniηπsfHqnγntiosπlπεtivπHSynthπsisH
oωH[USuδstitutπηH]U’xoπstπrsHδyHmsymmπtriεHyiεhγπlHmηηitionVHAngewandteeChemieeInternationale
EditioneineEnglishTH1990THZeTHYceUYdY

33

343 mηηitionHoωHmεylHoγrδγnionHqquivγlπntsHtoHoγrδonylHsroupsHγnηHqnonπsH1999THYXe[UYYXZ 33

342 msymmπtriεHsynthπsisHoωHωullyHsuδstitutπηHεyεlopπntγnπUoxinηolπsHthroughHγnHorgγnoεγtγlytiεHtriplπH
yiεhγπlHηominoHrπγεtionVHChemistryeseAeEuropeaneJournalTH2015THZYTHYXX]Ud 4.8 32

341 qnγntiosπlπεtivπHsynthπsisHoωH˛–UsulωπnylγtπηHkπtonπsHγnηHγlηπhyηπsHviγH˛–UthiolγtionHoωHmπtγlγtπηH
Smy–W my–HhyηrγzonπsVHTetrahedronTH1998THa]THYXZ[eUYXZaZ 2.4 32

340 mHnπwHsynthπtiεHroutπHtoHhighlyHπnγntioπnriεhπηH[UsuδstitutπηUZT[UηihyηroUYtUisoinηolUYUonπsVH
Tetrahedron:eAsymmetryTH2003THY]THZZa[UZZad 32

339 msymmπtriεHsynthπsisHoωH˛–UsuδstitutπηHnitrilπsHγnηHεyγnohyηrinsHδyHoxiηγtivπHεlπγvγgπHoωHεhirγlH
γlηπhyηπHhyηrγzonπsHwithHmγgnπsiumHmonopπroxyphthγlγtπVHTetrahedronTH1995THaYTHYXbeeUYXcY] 2.4 32

338
piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHtrγnsUZUmminoUoyεloγlkγnπUYUoγrδoxyliεHmεiηsHviγH
untrγmolπεulγrHγnηπmHyiεhγπlUmηηitionW˛–UmlkylγtionH®singHySUSmy–HγsHohirγlHqquivγlπntHoωH
mmmoniγVHSynlettTH1995THYeeaTH[beU[cY

2.2 32

337 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH]UzitroεyεlohπxγnonπsHδyH[]SZ]HoyεloγηηitionHoωHγH
ohirγlHZUmminoδutγηiπnπHtoHzitroγlkπnπsVHSynthesisTH1992THYeeZTHYZ]ZUYZ]] 2.9 32
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336 qnγntiosπlπεtivπHsynthπsisHoωHpyrγzolonπH˛–UγminonitrilπHηπrivγtivπsHviγHγnHorgγnoεγtγlytiεHStrπεkπrH
rπγεtionVHChemicaleCommunicationsTH2017THa[THbb[[Ubb[b 5.8 31

335 msymmπtriεHsynthπsisHoωHhighlyHωunεtionγlizπηHtπtrγhyηropyrγnsHviγHγHonπUpotHorgγnoεγtγlytiεH
yiεhγπlWtπnryWkπtγlizγtionHsπquπnεπVHOrganiceLettersTH2014THYbTH[b[bUe 6.2 31

334 msymmπtriεHSynthπsisHoωHrunεtionγlizπηHohromγnsHviγHγH’nπU–otH’rgγnoεγtγlytiεHpominoH
yiεhγπlUtπmiγεπtγlizγtionHorHUxγεtonizγtionHγnηHpπhyηrγtionHSπquπnεπVHSynthesisTH2012TH]]THcc[UcdZ 2.9 31

333 msymmπtriεHSynthπsisHoωH[USuδstitutπηH˛‡UHγnηH˛·USultγmsVHEuropeaneJournaleofeOrganiceChemistryTH
2006THZXXbTHYZcYUYZd] 3.2 31

332 msymmπtriεHsynthπsisHγnηHstruεturγlHγssignmπntHoωHPâ��QU˛–UεonhyηrinπVHTetrahedron:eAsymmetryTH2002
THY[THZdaUZeY 31

331 qnγntiosπlπεtivπHSynthπsisHoωHtomoγllylγminπsHγnηH˛†UmminoHγεiηsviγzuεlπophiliεHmllylγtionHoωH
Smy–W my–UtyηrγzonπsVHSynlettTH1994THYee]THceaUcec 2.2 31

330 msymmπtriεHyiεhγπlHmηηitionsHviγHSmy–UW my–UtyηrγzonπsHqnγntiosπlπεtivπHSynthπsisHoωH
˛†USuδstitutπηH˛�U’xopπntγnoγtπsHγnηH˛·UxγεtonπsYQVHChemischeeBerichteTH1987THYZXTHYZZ[UYZZc 31

329 StrukturHπinπsHεhirγlπnHxithiumUγzγπnolγtsfHmonomπrπsTHintrγmolπkulγrHεhπlγtisiπrtπsH
xithioUZUγεπtylnγphthγlinUSmy–UhyηrγzonVHAngewandteeChemieTH1988THYXXTHYadXUYadY 3.6 31

328 msymmπtriεHSynthπsisHoωHrunεtionγlizπηH[T]UpihyηronγphthγlπnπsHviγHγnH’rgγnoεγtγlytiεHpominoH
zitroγlkγnπUyiεhγπlWmlηolHoonηπnsγtionH πγεtionVHSynlettTH2009THZXXeTHYcccUYcdX 2.2 30

327 ’rgγnoεγtγlytiεHmsymmπtriεHSynthπsisHoωHrunεtionγlizπηH]tUohromπnπsHviγHγH’nπU–otH
pominoHyiεhγπlUtπmiγεπtγlizγtionHγnηHpπhyηrγtionHSπquπnεπVHSynthesisTH2011THZXYYTHYeXaUYeYY 2.9 30

326 msymmπtriεHsynthπsisHoωHγlphγUδrγnεhπηHprimγryHγminπsHonHsoliηHsupportHviγHnovπlHhyηrγzinπH
rπsinsVHOrganiceLettersTH2001TH[THYZ]YU] 6.2 30

325 qnγntiosπlπεtivπHsynthπsisHoωHZUsulωπnylγtπηHγlηπhyηπsfHmlkylγtionHoωHsulωπnylγtπηHγεπtγlηπhyηπH
Smy–UhyηrγzonπsVHTetrahedronTH1994THaXTH[[]eU[[bZ 2.4 30

324 qrruouqzH– q–m mu’zH’rHtqHotu mxHm®öuxum uqSHSmy–HγnηH my–VHzUmyuzmu’zHviγH
t’rymzzHpqs mpmu’zVHOrganicePreparationseandeProcedureseInternationalTH1985THYcTHYUe 1.1 30

323 zUtπtπroεyεliεH’lπωinHoγtγlyzπηHSilylγtionHγnηHtyηrosilylγtionH πγεtionsHoωHtyηroxylHγnηHoγrδonylH
oompounηsVHOrganiceLettersTH2017THYeTHY[edUY]XY 6.2 29

322 mHShortHmsymmπtriεHSynthπsisHoωHthπHnπnzopyrγno[[T]Uε]pyrroliηinπHoorπHviγHγnH’rgγnoεγtγlytiεH
pominoH’xγUyiεhγπlWyiεhγπlH πγεtionVHAdvancedeSynthesiseandeCatalysisTH2012TH[a]THZbZeUZb[] 5.6 29

321
msymmπtrisεhπHSynthπsπHvonH–yrroloinηolonπnHˆ…δπrHπinπHηurεhHzUhπtπroεyεlisεhπHoγrδπnπH
kγtγlysiπrtπH[ZS[]UmnπlliπrungHvonH˛–UohlorγlηπhyηπnHmitHzitrovinylinηolπnVHAngewandteeChemieTH
2013THYZaTHY[dXbUY[dYY

3.6 29

320 ’rgγnoεγtγlytiεHmsymmπtriεHriplπHpominoH πγεtionsHoωHzitromπthγnπHwithH˛–T˛†U®nsγturγtπηH
mlηπhyηπsVHSynlettTH2009THZXXeTH[YcaU[Ycd 2.2 29

319 SynthπsisHoωH[UγlkylUYUisoinηolinonπsHδyHγlkylγtionHoωHγHδπnzotriγzolylHsuδstitutπηH
zUηimπthylγminoUphthγlimiηinπVHTetrahedronTH2001THacTHZadYUZadd 2.4 29
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318  πgioUTHpiγstπrπoUTHγnηHqnγntiosπlπεtivπHSynthπsisHoωHviεUpiolsHviγH˛–USilylHwπtonπsHmεεorηingHtoHthπH
Smy–W my–HtyηrγzonπHyπthoηVHChemischeeBerichteTH1991THYZ]THZYeUZZb 29

317 msymmπtriεHyiεhγπlHγηηitionWlγεtγmizγtionHviγHsγmpUWrγmpUhyηrγzonπsπnγntiosπlπεtivπHsynthπsisH
oωHsuδstitutπηHtπtrγhyηroUZTaPYtT[tQUquinolinπηionπsVHTetrahedroneLettersTH1987THZdTH[ceaU[ced 2 29

316 msymmπtriεHSynthπsisHoωHhiγηπεγlinsHviγHγnH’rgγnoεγtγlytiεHriplπHoγsεγηπWSulωγUyiεhγπlH
SπquπnεπVHSynthesisTH2010THZXYXTHZZcYUZZcc 2.9 28

315 ’rgγnoεγtγlytiεHmsymmπtriεHoonjugγtπHzuεlπophiliεHslyoxylγtionVHSynlettTH2007THZXXcTHXddaUXddd 2.2 28

314 qωωiεiπntHzUzHnonηHolπγvγgπHoωHohirγlHrisuδstitutπηHtyηrγzinπsHwithHnt[HkHtrVHSynlettTH1998TH
YeedTHYYdZUYYd] 2.2 28

313
qnγntiosπlπεtivπHSynthπsisHoωHÄiεinγlHmminoHmlεoholsHδyH’xγUyiεhγπlHmηηitionHoωH
Pâ��QUzUrormylnorπphπηrinπHtoHzitroγlkπnπsVHAngewandteeChemieeInternationaleEditioneineEnglishTH
1996TH[aTHZ[ddUZ[eX

28

312 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHxUthrπoUHγnηHpUπrythroUSphingosinπVHChemistryeseAe
EuropeaneJournalTH1995THYTH[dZU[dd 4.8 28

311  πgiospπziωisεhπHunηHπnγntiosπlπktivπHmlηolU πγktionπnVHAngewandteeChemieTH1978THeXTHZYeUZZX 3.6 28

310 ztoUoγtγlyzπηHmsymmπtriεHSynthπsisHoωHrunεtionγlizπηHSuεεinimiηπsHωromHqnγlsHγnηH˛–UwπtoγmiηπsVH
ChemistryeseAeEuropeaneJournalTH2015THZYTHdX[[Uc 4.8 27

309 ztoUεγtγlyzπηHγεtivγtionHoωH˛–T˛†UunsγturγtπηHzUγεyltriγzolπsfHγnHπγsyHγεεπssHtoHηihyηropyrγnonπsVH
ChemicaleCommunicationsTH2015THaYTHY]bZdU[Y 5.8 27

308 qnγntiosπlπεtivπHorgγnoεγtγlytiεHηominoHsynthπsisHoωHtπtrγhyηropyriηinUZUolsVHChemicale
CommunicationsTH2012TH]dTHYXX]eUaY 5.8 27

307 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHoγrδoεyεliεHγnηHtπtπroεyεliεH˛†UmminoHmεiηsHδyH
γnηπmHmzγHyiεhγπlHmηηitionWuntrγmolπεulγrHoyεlizγtionVHLiebigseAnnalenTH1997THYeecTHbeeUcXb 27

306 msymmπtriεH˛†UmminoπthylγtionHoωHwπtonπsHγnηHzitrilπsHwithHosylγziriηinπsHqmployingHthπH
Smy–UtyηrγzonπHyπthoηVHEuropeaneJournaleofeOrganiceChemistryTH2000THZXXXTH[[[cU[[]a 3.2 27

305 qnγntiosπlπktivπHSynthπsπHvonH˛–UsuδstituiπrtπnHprimˆ⁄rπnHmminπnHηurεhHnuεlπophilπHmηηitionHγnH
Smy–UyηrγzonπHvonHmlηπhyηπnVHAngewandteeChemieTH1986THedTHYYYdUYYYe 3.6 27

304 msymmπtriεHyiεhγπlHmηηitionsHviγHSmy–UW my–UtyηrγzonπsHqnγntiosπlπεtivπHYT]UmηηitionHoωH
yπthylHwπtonπsHtoHwnoπvπnγgπlHmεεπptorsYQVHChemischeeBerichteTH1987THYZXTHYc[YUYc[a 27

303 SwitεhγδlπHmεεπssHtoHpiωωπrπntHSpiroεyεlopπntγnπH’xinηolπsHδyHzUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH
 πγεtionsHoωHusγtinUpπrivπηHqnγlsHγnηHzUSulωonylHwπtiminπsVHAngewandteeChemieTH2017THYZeTHdb[bUdb]Y 3.6 26

302 msymmπtriεHsynthπsisHoωHωunεtionγlizπηHtriωluoromπthylUsuδstitutπηHpyrroliηinπsHviγHγnH
orgγnoεγtγlytiεHηominoHyiεhγπlWyγnniεhH[[SZ]HεyεloγηηitionVHChemicaleCommunicationsTH2016THaZTHY]XYYUY]XY]5.8 26

301 qnγntiosπlπεtivπHSynthπsisHoωH–olyωunεtionγlHSmγllHnuilηingHnloεksHwithHγH—uγtπrnγryHStπrπogπniεH
oπntπrVHChemischeeBerichteTH1994THYZcTHYcXcUYcZY 26
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300 piγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωHthπHYdUmπmδπrπηHliεhπnHmγεroliηπHPSQUγspiεilinVHLiebigse
AnnalenTH1995THYeeaTHYYdaUYYeY 26

299
qnγntiosπlπεtivπHmlηolH πγεtionsHwithHγH–hosphoπnolpyruvγtπHqquivγlπntfHmsymmπtriεHSynthπsisHoωH
]UtyηroxyUZUoxoεγrδoxyliεHmεiηHqstπrsVHAngewandteeChemieeInternationaleEditioneineEnglishTH1993TH
[ZTH]ZYU]Z[

26

298 qnγntiosπlπktivπHSynthπsπHvonH˛–UriγlkylsilylkπtonπnHunηHUγlηπhyηπnVHAngewandteeChemieTH1987TH
eeTH[aeU[bX 3.6 26

297 msymmπtrisεhπHSynthπsπHvonHmmπisπnUmlγrmphπromonπnHâ��H˛–UmlkyliπrungHvonHγεyεlisεhπnHwπtonπnH
mitHprγktisεhHvollstˆ⁄nηigπrHγsymmπtrisεhπrHunηuktionVHAngewandteeChemieTH1979THeYTH]ZaU]Zc 3.6 26

296 yπrgingHgolηHγnηHorgγnoεγtγlysisfHγHωγεilπHγsymmπtriεHsynthπsisHoωHγnnulγtπηHpyrrolπsVHChemistryese
AeEuropeaneJournalTH2014THZXTH[eYcUZY 4.8 25

295
tighlyHpiγstπrπosπlπεtivπHnoronUyπηiγtπηHγntiUmlηolH πγεtionsHoωH]USilylHSuδstitutπηH
ZTZUpimπthylUYT[UηioxγnUaUonπVHpiγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηH’xopolyolsVH
SynthesisTH1996THYeebTHYXeaUYYXX

2.9 25

294 SynthπsisHoωHtighlyHqnγntioπnriεhπηHoompounηsviγuronHyπηiγtπηHmllyliεHSuδstitutionsVHSynlettTH
1997THYeecTH]ZYU][Y 2.2 25

293 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHÄiεinγlHmminoHmlεoholsHδyH’xγHyiεhγπlHmηηitionHoωH
zUrormylnorπphπηrinπHtoHzitroHmlkπnπsVHEuropeaneJournaleofeOrganiceChemistryTH1998THYeedTHYccYUYceZ 3.2 25

292 rirstHγsymmπtriεHsynthπsisHoωHδothHπnγntiomπrsHoωHropionγl´fiHγnηHthπirHolωγεtoryHπvγluγtionVH
Tetrahedron:eAsymmetryTH2004THYaTHYdY[UYdYc 25

291 mHtriγzπnπUδγsπηHnπwHphotolγδilπHlinkπrHinHsoliηHphγsπHεhπmistryVHTetrahedroneLettersTH2004TH]aTHZd[eUZd]Y2 25

290 qnγntiosπlπεtivπHSynthπsisHoωH˛–USuδstitutπηHzitrilπsHδyH’xiηγtivπHolπγvγgπHoωHmlηπhyηπH
Smy–UtyηrγzonπsHwithHyγgnπsiumHyonopπroxyphthγlγtπVHSynlettTH1994THYee]THYXa]UYXab 2.2 25

289 uronU–romotπηTH πgioUHγnηHStπrπosπlπεtivπHmllyliεHSuδstitutionsHωorHthπHSynthπsisHoωHmlkπnylH
SulωonπsHSuδstitutπηHγtHoU[VHAngewandteeChemieeInternationaleEditioneineEnglishTH1994TH[[THYe]eUYeaY 25

288 SynthπsisHoωHqnγntiomπriεγllyH–urπHP QUHγnηHPSQU˛–HtyηroxykπtonπsHγnηHÄiεinγlHpiolsgHmsymmπtriεH
zuεlπophiliεHoγrδγmoylγtionVHAngewandteeChemieeInternationaleEditioneineEnglishTH1981THZXTHceaUceb 25

287 oUoHUHεonnπεtivπHsynthπsisHoωH˛–UηiγlkylγminoHUHkπtonπsHωromHγlηπhyηπsHγnηHsπεVUγminπsVHTetrahedrone
LettersTH1982THZ[THb[eUb]Z 2 25

286 zy UspπktroskopisεhπHuntπrsuεhungπnHγnHηπprotoniπrtπnHiminπnHunηHhyηrγzonπnVHTetrahedrone
LettersTH1978THYeTH[beYU[be] 2 25

285 msymmπtriεHSynthπsisHoωHSpiropyrγzolonπsHδyHSπquπntiγlH’rgγnoUHγnηHSilvπrHoγtγlysisVHAngewandtee
ChemieTH2016THYZdTHYdZeUYd[Z 3.6 25

284
oomδiningH’rgγnoεγtγlysisHγnηHxγnthγniηπHoγtγlysisfHmHSπquπntiγlH’nπU–otH—uγηruplπH πγεtionH
SπquπnεπWtπtπroUpiπlsUmlηπrHmsymmπtriεHSynthπsisHoωHrunεtionγlizπηHriεyεlπsVHAngewandtee
ChemieeseInternationaleEditionTH2016THaaTHYbYa[UYbYaa

16.4 24

283 ohπmoUHγnηHqnγntiosπlπεtivπHnrˆ‚nstπηHmεiηUoγtγlyzπηH πηuεtionHoωH˛–UuminoHqstπrsHwithH
oγtπεholδorγnπVHAdvancedeSynthesiseandeCatalysisTH2013TH[aaTHYe[cUYe]Z 5.6 24

(2013-1995)
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282 hiourπγUoγtγlyzπηHpominoHyiεhγπlâ��yγnniεhH[[SZ]HoyεloγηηitionsfHmHStrγtπgyHωorHthπHmsymmπtriεH
SynthπsisHoωH[T[kU–yrroliηinylUηispirooxinηolπsVHSynlettTH2017THZdTHZdcbUZddX 2.2 24

281 qnγntiosπlπεtivπHSynthπsisHoωHYUrπrroεπnylγlkylγminπsHviγHYTZUmηηitionHoωH’rgγnolithiumH
oompounηsHtoHrπrroεπnπεγrδoxγlηπhyηπUSmy–UtyηrγzonπVHSynlettTH1996THYeebTHYZbUYZd 2.2 24

280 üinεUmπηiγtπηHγsymmπtriεHπpoxiηγtionHoωHnitroHγlkπnπsHwithHoxygπnVHTetrahedron:eAsymmetryTH1998
THeTH[eaeU[ebZ 24

279 rormγlηπhyηπHSmy–UtyηrγzonπHâ��HγHnπutrγlHεhirγlHωormylHγnionHγnηHεyγniηπHπquivγlπntVHJournaleFˆ…re
PraktischeeChemiereChemikersZeitungTH1998TH[]XTHZdYUZda 24

278 msymmπtriεHotγlHSynthπsisHoωHPSQUZUπpiUpπoxoprosopininπVHSynthesisTH2000THZXXXTHZXeeUZYXa 2.9 24

277 oonvπrgπntHsynthπsisHoωHP T QUbTYZUηimπthylpπntγηπεγnUZUonπTHthπHωπmγlπHsπxHphπromonπHoωHthπH
δγnηπηHεuεumδπrHδππtlπHδyHironHmπηiγtπηHεhirγlityHtrγnsωπrVHTetrahedronTH1995THaYTHbZc[UbZd] 2.4 24

276
msymmπtriεHzuεlπophiliεHmεylγtionHwithHyπtγlγtπηHmminoHzitrilπsfHpiγstπrπoUHγnηHqnγntiosπlπεtivπH
SynthπsisHoωHZUSuδstitutπηH[UmroylεyεlohπxγnonπsHviγHγnηπmHyiεhγπlHmηηitionW˛–UmlkylγtionVH
SynthesisTH1995THYeeaTHbaeUbbb

2.9 24

275
piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH–olyωunεtionγlHwπtonπsHwithHmηjγεπntH—uγtπrnγryHγnηH
πrtiγryHoπntπrsHδyHmsymmπtriεHoγrrollH πγrrγngπmπntVHAngewandteeChemieeInternationaleEditioneine
EnglishTH1995TH[]THZZcdUZZdX

24

274 qnγntiosπlπεtivπHSynthπsisHoωH[USuδstitutπηHZUwπtoπstπrsVHAngewandteeChemieeInternationaleEditione
ineEnglishTH1992TH[YTHbYdUbZX 24

273
msymmπtrisεhπHnuεlπophilπHmεyliπrungHviγHmπtγlliπrtπHεhirγlπHmminoεyγniηπgHπnγntiosπlπktivπH
SynthπsπHvonH[UsuδstituiπrtπnH]U’xoπstπrnHηurεhHγsymmπtrisεhπHyiεhγπlUmηηitionVHAngewandtee
ChemieTH1990THYXZTHZZbUZZd

3.6 24

272
zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηHmsymmπtriεHSynthπsisHoωH–πntγεyεliεHSpirooxinηolπsHviγH[[S[]H
mnnulγtionsHoωHusγtinUpπrivπηHqnγlsHγnηHoyεliεHzUSulωonylHwπtiminπsVHAdvancedeSynthesiseande
CatalysisTH2019TH[bYTHYeeYUYee]

5.6 24

271
zUtπtπroεyεliεHεγrδπnπUεγtγlyzπηH[]SZ]HγnnulγtionHoωH˛†UmπthylHπnγlsHγnηHεyεliεHtriωluoromπthylH
kπtiminπsHωorHthπHγsymmπtriεHsynthπsisHoωHηihyηroquinγzolinonπHηπrivγtivπsVHChemicale
CommunicationsTH2017THa[THYY[]ZUYY[]]

5.8 23

270 qnγntiosπlπεtivπHsynthπsisHoωH]tUpyrγnonγphthoquinonπsHviγHsπquπntiγlHsquγrγmiηπHγnηHsilvπrH
εγtγlysisVHChemicaleCommunicationsTH2016THaZTHYbbeUcZ 5.8 23

269 qnγntiosπlπεtivπHSynthπsisHoωHZUSuδstitutπηHaUTHbUHγnηHcUyπmδπrπηHxγεtγmsHviγH˛–UmlkylγtionHoωH
hπirHohirγlHzUpiγlkylγminoHpπrivγtivπsVHSynthesisTH1996THYeebTHe]YUe]d 2.9 23

268 msymmπtriεHSynthπsisHoωH˛†UmminoUεyεlohπxylHSulωonγtπsHviγHγzγHyiεhγπlHmηηitionVHSynlettTH2002TH
ZXXZTHX[X]UX[Xb 2.2 23

267 qωωiziπntπHrπgioUHunηHπnγntiosπlπktivπHyγnniεhU πγktionπnVHAngewandteeChemieTH1996THYXdTHYXaeUYXbZ 3.6 23

266 qnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηH˛†UmminoHmεπtγlsHγnηH˛†UmminoHmεiηsHδyHYTZUmηηitionHoωH
 yWoπol[toH[T[UqthylπnπηioxypropγnγlUSmy–UtyηrγzonπVHSynlettTH1993THYee[THZZbUZZd 2.2 23

265 qnγntiosπlπεtivπHSynthπsisHoωH˛†USuδstitutπηH–rimγryHmminπsgH˛–UmlkylγtionW πηuεtivπHmminγtionHoωH
mlηπhyηπsHviγHSmy–UtyηrγzonπsVHAngewandteeChemieeInternationaleEditioneineEnglishTH1984THZ[TH[baU[bb 23
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264 mnHmsymmπtriεH’rgγnoεγtγlytiεH—uγηruplπHoγsεγηπHunitiγtπηHδyHγHrriπηπlâ��orγωtsUypπH πγεtionH
withHqlπεtronU iεhHmrπnπsVHAdvancedeSynthesiseandeCatalysisTH2013TH[aaTHd]cUdaZ 5.6 22

263 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHzU–rotπεtπηHZUmminoHYT]UpiolsHδyHγnH’xγHyiεhγπlH
mηηitionWYT[UpipolγrHoyεloγηηitionH–rotoεolVHEuropeaneJournaleofeOrganiceChemistryTH1998THYeedTHYce[UYdXZ3.2 22

262 msymmπtriεHSynthπsisHoωHZUmminoUYT[UηiolsHγnηHpUπrythroUSphingγninπVHEuropeaneJournaleofeOrganice
ChemistryTH2004THZXX]THYc[ZUYc[e 3.2 22

261 mHzovπlHtyηrγzinπHxinkπrH πsinHγnηHutsHmppliεγtionHωorHthπHSoliηU–hγsπHSynthπsisHoωHγlphγUnrγnεhπηH
–rimγryHmminπsVHACSeCombinatorialeScienceTH2001TH[THcYUcc 22

260 uronHyπηiγtπηHSynthπsisHoωH]UmminoUqnoγtπsHoωHtighHqnγntiomπriεH–urityVHSynlettTH1993THYee[TH]XYU]X[ 2.2 22

259 qnγntiosπlπεtivπHSynthπsisHoωHmllyliεHmlεoholsviγmsymmπtriεH[ZT[]USigmγtropiεHyπisπnhπimπrH
 πγrrγngπmπntVHSynlettTH1994THYee]THebeUecY 2.2 22

258 rlπxiδlπHγnηHStπrπoεontrollπηHSynthπsisHoωHmzγsugγrsHwithHzovπlHSuδstitutionH–γttπrnsVHSynlettTH
1992THYeeZTHeeeUYXXZ 2.2 22

257 zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH—uγηruplπHpominoH πγεtionsfHmsymmπtriεHSynthπsisHoωH
oyεlopπntγ[ε]εhromπnonπsVHAngewandteeChemieeseInternationaleEditionTH2018THacTHYcYXXUYcYX[ 16.4 22

256 ’nπU–otH’rgγnoεγtγlytiεHmsymmπtriεHSynthπsisHoωHYtU–yrrolo[YTZγ]inηolU[PZtQUonπsHviγHγH
yiεhγπlUtπmiγminγlizγtionU’xiηγtionHSπquπnεπVHSynlettTH2011THZXYYTH]beU]cZ 2.2 21

255 uronUyπηiγtπηHmllyliεHSuδstitutionsHwithHoomplπtπHohirγlityHrγnsωπrVHSynthπsisHoωHrunεtionγlizπηH
˛‡USuδstitutπηHmlkπnylsulωonπsHoωHtighHqnγntiomπriεH–urityVHSynlettTH1996THYeebTHYdUZX 2.2 21

254 msymmπtriεHotγlHSynthπsisHoωHmttπnolHmHγnηHnVHSynlettTH2003THZXX[THZYdaUZYdc 2.2 21

253 msymmπtriεHSynthπsisHoωH]kUπpiUrγεhyεlγηinπsHmHγnηHnVHSynthesisTH2005THZXXaTH[Z[eU[Z]] 2.9 21

252 msymmπtriεHSynthπsisHoωHSUPSQUmrgπntilγεtonπHγnηHSUPUQUsoniothγlγminVHSynlettTH2001THZXXYTHYcebUYced 2.2 21

251 msymmπtriεHyiεhγπlHγηηitionHoωHωormγlηπhyηπHzTzUηiγlkylhyηrγzonπsHtoHγlkyliηπnπHmγlonγtπsVH
ChemicaleCommunicationsTH2002TH]edUe 5.8 21

250
SynthπsisHoωHhighlyHηiγstπrπoUHγnηHπnγntiomπriεγllyHπnriεhπηHtπtrγεγrδonylP˛•[UγllylQironPYSQH
εomplπxπsHωorHγllyliεHsuδstitutionsHwithHsilylHπnolHπthπrsHγnηHsilylHkπtπnπHγεπtγlsVHJournaleofe
OrganometalliceChemistryTH1996THaYeTHY]cUYae

2.3 21

249 qnγntiosπlπεtivπHSynthπsisHoωHZUmlkylUZUεyγnoεyεloγlkγnonπsHwithHγH—uγtπrnγryHStπrπogπniεHoπntπrVH
SynthesisTH1993THYee[THcZaUcZd 2.9 21

248 qnγntiosπlπktivπHSynthπsπHvonH˛†Umminosˆ⁄urπnHâ��HySUSmy–HγlsHεhirγlπsHmmmoniγkUˆ�quivγlπntHinH
ηπrHγzγγnγlogπnHyiεhγπlUmηηitionHγnH˛–T˛†Uungπsˆ⁄ttigtπHqstπrVHAngewandteeChemieTH1995THYXcTHaZcUaZe 3.6 21

247 piγstπrπoUHγnηHqnγntiosπlπεtivπHyiεhγπlHmηηitionHunitiγtπηHoyεlizγtionsHtoHtrγnsUSuδstitutπηH
oyεlopπntγnπεγrδoxylγtπsVHAngewandteeChemieeInternationaleEditioneineEnglishTH1991TH[XTHYbb]UYbbb 21

(1991-2013)
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246
piγstπrπoUHunηHπnγntiosπlπktivπHSynthπsπHYTZUtrγnsUsuδstituiπrtπrHoyεloγlkγnεγrδonsˆ⁄urππstπrHunηH
SulωonπHηurεhHyiεhγπlUinitiiπrtπHoyεlisiπrungπnHviγHSmy–UW my–Utyηrγzonπ[YTZ]VHChemischee
BerichteTH1993THYZbTHYeZeUYe]]

21

245 piγstπrπoUHunηHπnγntiosπlπktivπHmlηolrπγktionπnHviγH˛–USilylkπtonπTHγsymmπtrisεhπHSynthπsπHηπsH
mggrπgγtionsphπromonsHSitophilurVHAngewandteeChemieTH1988THYXXTHae]Uaeb 3.6 21

244 SynthπsπHvonHπnγntiomπrπnrπinπnHP QUHunηHPSQU˛–UtyηroxykπtonπnHunηHviεinγlπnHpiolπngH
γsymmπtrisεhπHnuεlπophilπHoγrδγmoyliπrungVHAngewandteeChemieTH1981THe[THd[YUd[Z 3.6 21

243  qsu’UTHpumSq q’UTHmzpHqzmzu’SqxqouÄqHoUoHo’®–xuzsH qmou’zSH®SuzsHyqmxmqpH
tøp mü’zqSTHr’ ymyupqSTHmxxøxmyuzqSTHmzpHmyuz’zu uxqSH1983THYaYUYbd 21

242 hπrγpπutiεHnuεlπγrHshuttlingHoωHønUYHrπηuεπsHrπnγlHηγmγgπHγnηHωiδrosisVHKidneyeInternationalTH2016TH
eXTHYZZbUYZ[c 9.9 21

241 zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH[]SZ]HmnnulγtionHoωHqnγlsHviγHγHpouδlπHÄinylogousHyiεhγπlH
mηηitionfHmsymmπtriεHSynthπsisHoωH[TaUpiγrylHoyεlohπxπnonπsVHAngewandteeChemieTH2017THYZeTHb[[cUb[]Y3.6 20

240 pπvπlopmπntHoωHγnHπnγntiosπlπεtivπHγminπUsilvπrHεoUεγtγlyzπηHooniγUπnπHrπγεtionVHChemicale
CommunicationsTH2017THa[TH[eabU[eae 5.8 20

239 msymmπtriεHSynthπsisHoωHrunεtionγlizπηHpihyηroUHγnηHπtrγhyηropyrγnsHviγHγnH’rgγnoεγtγlytiεH
pominoHyiεhγπlUtπmiγεπtγlizγtionH πγεtionVHSynthesisTH2014TH]bTHYZbYUYZbe 2.9 20

238 msymmπtriεHsynthπsisHoωHPSQUγltholγεtonπfHγHstyryllγεtonπHisolγtπηHωromHvγriousHsoniothγlγmusH
spπεiπsVHChemistryeseAeEuropeaneJournalTH2008THY]THZd]ZUe 4.8 20

237 msymmπtriεHSynthπsisHoωHZUyonoUHγnηHZT[UtrγnsUpisuδstitutπηHmzπtiηinπsVHEuropeaneJournaleofe
OrganiceChemistryTH2004THZXX]TH]]cYU]]dZ 3.2 20

236 hπHωirstHhighlyHπωωiεiπntHγsymmπtriεHsynthπsisHoωHγlphγUsuδstitutπηHmπthylHsulωonγtπsVHAngewandtee
ChemieeseInternationaleEditionTH2002TH]YTHYXeUYY 16.4 20

235 msymmπtriεHsynthπsisHoωH[UhπtπroUsuδstitutπηHZT[UηihyηroUYtUisoinηolUYUonπsVHTetrahedron:e
AsymmetryTH2005THYbTHdcaUddY 20

234
rormγlηπhyηπHSmy–UtyηrγzonπHγsHγHzπutrγlHrormylHmnionHqquivγlπntfHmsymmπtriεHSynthπsisHoωH
SuδstitutπηH˛†UrormylH˛·UxγεtonπsHγnηHruroωurγnHxγεtonπsVHEuropeaneJournaleofeOrganiceChemistryTH
2000THZXXXTHde[UeXY

3.2 20

233 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHoZUSymmπtriεTH–rotπεtπηHYTnUpiγminπsHωromH
piγlηπhyηπsVHAngewandteeChemieeInternationaleEditioneineEnglishTH1996TH[aTHZZbYUZZb[ 20

232 qnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηH˛–UtyηroxyHmlηπhyηπsviγmlkylγtionHoωHyπtγlγtπηHohirγlH
tyηrγzonπsVHSynlettTH1994THYee]THceZUce] 2.2 20

231 mnHmsymmπtriεH’rgγnoεγtγlytiεH—uγηruplπHoγsεγηπHtoHπtrγγrylUSuδstitutπηH
ZUmzγδiεyεlo[[V[VX]oεtγηiπnonπsVHSynthesisTH2014TH]bTHYa[eUYa]b 2.9 19

230 qnγntiosπlπεtivπHSynthπsisHoωH–lγnγrHohirγlHorthoUrunεtionγlisπηHrπrroεπnylkπtonπsVHSynlettTH1997TH
YZTHY]bZUY]b] 2.2 19

229 tighlyHpiγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηHγntiUYT[UpiolsVHEuropeaneJournaleofe
OrganiceChemistryTH1998THYeedTHZd[eUZd]e 3.2 19
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228 msymmπtriεHnuεlπophiliεHglyoxylγtionHthroughHγHmπtγlγtπηHγlphγUγminonitrilπHηπrivγtivπHinHyiεhγπlH
γηηitionsHtoHnitroγlkπnπsVHAngewandteeChemieeseInternationaleEditionTH2007TH]bTHZ[Y]Ub 16.4 19

227 msymmπtriεHSynthπsisHoωH]TaUpisuδstitutπηH[UtyηroxyH˛·UxγεtonπsfH–rπlγεtonπHnHγnηH–rπlγεtonπHÄVH
SynlettTH2003THZXX[THZYdZUZYd] 2.2 19

226 msymmπtriεHSynthπsisHoωεisU[T]UpisuδstitutπηH˛†USultγmsVHSynthesisTH2005THZXXaTHYdXcUYdYb 2.9 19

225 ohirγlHpihyηroxyγεπtonπHqquivγlπntsHinHSynthπsisfHmnHqxpπηiπntHpiγstπrπoUHγnηHqnγntiosπlπεtivπH
SynthπsisHoωHpiωωπrπntiγllyH–rotπεtπηHwπtopolyolsVHSynthesisTH2002THZXXZTHbYeUbZ] 2.9 19

224
hπHStruεturπHoωHxithiγtπηHmminonitrilπsHinHSolutionfHuntπrprπtγtionHoωHthπirHqxpπrimπntγlHu HSpπεtrγH
δyHyπγnsHoωHγδHinitioHoγlεulγtionsVHZeitschrifteFureNaturforschungeseSectioneAeJournaleofePhysicale
SciencesTH1991TH]bTHZcaUZdd

1.4 19

223 qnγntioUHγnηHεhπmosπlπεtivπHnrˆ‚nstπηUγεiηWygPnnuQZHεγtγlysπηHrπηuεtionHoωH˛–UkπtoHπstπrsHwithH
εγtπεholδorγnπVHChemicaleCommunicationsTH2014THaXTH]]deUeY 5.8 18

222  γpiηHmsymmπtriεHSynthπsisHoωHtighlyHrunεtionγlizπηHunηγnolsHviγHγHyiεhγπlWtπnryH’rgγnoεγsεγηπH
withHSuδmolMHSquγrγmiηπHoγtγlystHxoγηingsVHAdvancedeSynthesiseandeCatalysisTH2014TH[abTH[YdYU[Ydb 5.6 18

221 tighlyHqnγntiosπlπεtivπH˛–UmlkπnylγtionHoωHmlηπhyηπsHγnηHwπtonπsVHSynthesisTH1996THYeebTHbZYUbZb 2.9 18

220 msymmπtriεHsynthπsisHoωHthπHYUπpiHγglyεonHoωHthπHεripowπllinsHmHγnηHnVHAngewandteeChemieese
InternationaleEditionTH2005TH]]TH[cbbUe 16.4 18

219 ’nπH–otHSynthπsisH’ωH[T]UpisuδstitutπηHYUmlkylU]tUYTZT]UriγzolUYUuumHSγltsVHSynthetice
CommunicationsTH1999THZeTHYUe 1.7 18

218 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH˛–T˛–kUpisuδstitutπηToHZUSymmπtriεHwπtonπsH®singHthπH
Smy–UW my–UtyηrγzonπHyπthoηVHSynthesisTH1991THYeeYTHYY[cUYY]Y 2.9 18

217 SynthπsisHγnηHpropπrtiπsHoωHthπHπnγntiomπrsHoωHthπHtwoHγrtiωiεiγlHωrγgrγnεπsHliliγlHγnηH
mπthylunηπεγnγlVHLiebigseAnnaleneDereChemieTH1990THYeeXTHYYXcUYYYX 18

216 ’rgγnoεγtγlytiεH’xγUyiεhγπlWyiεhγπlWyiεhγπlWmlηolHoonηπnsγtionH—uγηruplπHpominoHSπquπnεπfH
msymmπtriεHSynthπsisHoωHriεyεliεHohromγnπsVHOrganiceLettersTH2018THZXTHYZ[ZUYZ[a 6.2 17

215 msymmπtriεHSynthπsisHoωHSpiroH˛†UxγεtγmsHviγHγHSquγrγmiηπUHoγtγlyzπηHSulωγUyiεhγπlH
mηηitionWpπsymmπtrizγtionH–rotoεolVHAdvancedeSynthesiseandeCatalysisTH2016TH[adTH[Yc[U[Ycd 5.6 17

214 piγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωHZT[UHγnηHYTZUηisuδstitutπηH]UoxophosphonγtπsHviγH
γsymmπtriεHyiεhγπlHγηηitionVHTetrahedronTH1997THa[THYZebYUYZecd 2.4 17

213 msymmπtriεHSynthπsisHoωHZUriωluoromπthylUYTZT[UtriolsVHEuropeaneJournaleofeOrganiceChemistryTH2007
THZXXcTHYXdaUYXeX 3.2 17

212 msymmπtrisεhπHSynthπsπH˛–UsuδstituiπrtπrH˛†Uzitrophosphonsˆ⁄urπnHηurεhHphosphγUγnγlogπH
yiεhγπlUmηηitionHγnHγromγtisεhπHzitroγlkπnπVHAngewandteeChemieTH2000THYYZTH]cc]U]ccb 3.6 17

211 piγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωHZTdUηioxγδiεyεlo[[V[VX]oεtγnU[UonπHηπrivγtivπsVH
ChemicaleCommunicationsTH1999THcXYUcXZ 5.8 17

(1999-2007)
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210 msymmπtriεHsynthπsisHoωHviεinγlHthioπthπrHγlεoholsHδyHηiγstπrπosπlπεtivπHYTZUγηηitionHoωHεγrδonH
nuεlπophilπsHtoHπnγntiomπriεγllyHπnriεhπηH˛–UsulωπnylγtπηHγlηπhyηπsVHTetrahedronTH1996THaZTHZde[UZeXd 2.4 17

209 qnγntiosπlπεtivπHSiloxyδutylγtionHoωHmlηπhyηπsHγnηHwπtonπsHδyHxπwisHmεiηHyπηiγtπηH ingH’pπningH
oωHπtrγhyηroωurγnHwithHxithiγtπηHtyηrγzonπsVHSynthesisTH1993THYee[THYXeZUYXe] 2.9 17

208 qnγntiosπlπεtivπHSynthπsisHoωH[U’xoπstπrsHγnηHoγrδoxyliεHmεiηsHγsH–olyωunεtionγlHSmγllHnuilηingH
nloεksHwithHγH—uγtπrnγryHStπrπogπniεHoπntπrVHSynlettTH1992THYeeZTHdecUeXX 2.2 17

207 msymmπtriεHyiεhγπlHγηηitionsHviγHSmy–UW my–UhyηrγzonπsHπnγntiosπlπεtivπHsynthπsisHoωH
ZUsuδstitutπηH]UoxosulωonπsVHTetrahedronTH1993TH]eTHYdZYUYd[X 2.4 17

206 qnγntiosπlπktivπHSynthπsπHvonH˛†UsuδstituiπrtπnHprimˆ⁄rπnHmminπgH˛–UmlkyliπrungWrπηuktivπH
mminiπrungHvonHmlηπhyηπnHviγHSmy–UtyηrγzonπVHAngewandteeChemieTH1984THebTH[bdU[be 3.6 17

205 mHSimplπHγnηHqωωiεiπntHSynthπsisHoωHxγεtonπzTzUpiγlkylhyηrγzonπsHγnηHthπirH
usomπriεzUPpiγlkylγminoQUlγεtγmsVHSynthesisTH1985THYedaTH[e[U[eb 2.9 17

204  πgiospπziωisεhπHγεyliπrungHvonHkπtonπnHzuHYV[HUHηikπtonπnHˆ…δπrHmπtγlliπrtπHηimπthylhyηrγzonπVH
TetrahedroneLettersTH1978THYeTHZda[UZdab 2 17

203 msymmπtriεHSynthπsisHoωHSpiroεyεliεH˛†UxγεtγmsHthroughHooppπrUoγtγlyzπηHwinugγsγWyiεhγπlH
pominoH πγεtionsVHAngewandteeChemieTH2018THY[XTHYYYaYUYYYa] 3.6 17

202
SquγrγmiηπUεγtγlyzπηHηominoHyiεhγπlWγzγUtπnryH[[HSHZ]HεyεloγηηitionfHγsymmπtriεHsynthπsisHoωH
ωunεtionγlizπηHaUtriωluoromπthylHγnηH[UnitroHsuδstitutπηHpyrroliηinπsVHOrganiceChemistryeFrontiersTH
2017TH]THY]YbUY]Ye

5.2 16

201 zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηHqnγntiosπlπεtivπHmnnulγtionHoωHnπnzothiγzolylHqthylHmεπtγtπsH
withHZUnromoπnγlsVHSynlettTH2015THZbTHY]baUY]be 2.2 16

200 SπεonηγryHγminπHεγtγlyzπηHrπtroUγlηolHrπγεtionsHoωHπnγlsHγnηHπnonπsfHonπUpotHεonvπrsionHoωHπnγlsH
toH˛–UsuδstitutπηHηπrivγtivπsVHTetrahedroneLettersTH2012THa[THZXeYUZXea 2 16

199 mHtighlyHqωωiεiπntHmsymmπtriεHSynthπsisHoωHtomotγurinπHpπrivγtivπsHviγHpiγstπrπosπlπεtivπH
 ingU’pπningHoωH˛‡USultonπsVHSynthesisTH2004THZXX]THZeYXUZeYd 2.9 16

198 msymmπtriεHsynthπsisHoωHsuεεiniεHsπmiγlηπhyηπHηπrivγtivπsVHJournaleofeOrganiceChemistryTH2003THbdTHZbedUcX[4.2 16

197 msymmπtriεHSynthπsisHoωHnothHqnγntiomπrsHoωH˛–UriωluoromπthylHSuδstitutπηHtomoγllylγminπVH
SynthesisTH2002THZXXZTHZadaUZadd 2.9 16

196 msymmπtriεHyγnniεhH πγεtionsHδyH˛–USilylHoontrollπηHmminomπthylγtionHoωHwπtonπsVHSynthesisTH2002TH
ZXXZTHZc[cUZc]d 2.9 16

195 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωsynUZT[UpisuδstitutπηHYT]Upikπtonπsviγ’xiηγtivπH
oouplingHoωHyπtγlγtπηHtyηrγzonπsVHSynlettTH1998THYeedTH][U]] 2.2 16

194 utπrγtivπHγsymmπtriεHsynthπsisHoωHprotπεtπηHγntiUYT[UpolyolsVHTetrahedroneLettersTH1999TH]XTH]YbeU]YcZ 2 16

193 piγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωH]UHγnηH[T]UsuδstitutπηHZUγεπtoxyUδutyrolγεtonπsVH
TetrahedronTH1999THaaTHbYZeUbY[d 2.4 16
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192
[ZT[]HSigmγtropiεHäittigH πγrrγngπmπntHoωHohirγlHmllyloxyγεπtγlηπhyηπHtyηrγzonπsHinHthπH
piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηTH˛‡T˛·U®nsγturγtπηH˛–UtyηroxyγlηπhyηπsHγnηH
oyγnohyηrinsVHAngewandteeChemieeInternationaleEditioneineEnglishTH1994TH[[THZXedUZYXX

16

191 qnγntiosπlπεtivπHtotγlHsynthπsisHoωHhγrmoninπTHγHηπωπnεπHγlkγloiηHoωHlγηyδugsHPoolπoptπrγfH
ooεεinπlliηγπQVHLiebigseAnnaleneDereChemieTH1991THYeeYTHabeUac] 16

190 ztoUwγtγlysπHkomδiniπrtHmitHqinUqlπktronπnUrγnsωπrfHπinπHnπuπHStrγtπgiπHωˆ…rHγsymmπtrisεhπH
rγnsωormγtionπnVHAngewandteeChemieTH2017THYZeTH[dXdU[dYX 3.6 15

189 zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηHmsymmπtriεHSynthπsisHoωHpihyηropyrγnothiγzolπs´›HviγHmzoliumH
qnolγtπHuntπrmπηiγtπsVHSynthesisTH2018THaXTHYX]cUYXaZ 2.9 15

188 SynthπsisHoωHnπnzotriγzπpinπHpπrivγtivπsHviγH[]S[]HoyεloγηηitionHoωHmzγUoUquinonπHyπthiηπH
untπrmπηiγtπsHγnηHmzomπthinπHuminπsVHSynthesisTH2016TH]dTHZ[dUZ]] 2.9 15

187 pπsymmπtrizγtionHoωHoyεlopπntπnπηionπsHviγH’rgγnoεγtγlytiεHorossUpπhyηrogπnγtivπHoouplingVH
AdvancedeSynthesiseandeCatalysisTH2017TH[aeTH[cZeU[c[] 5.6 15

186 msymmπtriεH’rgγnoεγtγlytiεHSynthπsisHoωHtighlyHrunεtionγlizπηHSpiroεyεlohπxγnπHunηγnηionπsHviγHγH
’nπU–otHyiεhγπlWyiεhγπlWmlηolHSπquπnεπVHSynthesisTH2015TH]cTH[bYdU[bZd 2.9 15

185 ’rgγnoεγtγlytiεHmsymmπtriεHSynthπsisHoωHrunεtionγlizπηHYT[TaUriγrylpyrroliηinUZUonπsHviγHγnH
mzγUyiεhγπlWmlηolHpominoH πγεtionVHSynthesisTH2014TH]bTHceeUdXd 2.9 15

184
piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηHYTYOUnisPYUγminoγlkylQωπrroεπnπsHviγH
YTZUmηηitionHoωHmlkyllithiumHoompounηsHtoHrπrroεπnπUYTYOUηiεγrδγlηπhyηπUδisUSmy–UtyηrγzonπVH
SynlettTH1997THYeecTH[aaU[ab

2.2 15

183 msymmπtriεHSynthπsisHoωH–rimγryHmminπsHδyHzuεlπophiliεHmηηitionHoωHmlkyllithiumHoompounηsHtoH
mlηπhyηπHSmy–W my–HtyηrγzonπsVHLiebigseAnnalenTH1997THYeecTHYXdeUYYXX 15

182 piγstπrπosπlπεtivπHSynthπsisHoωHtighlyHSuδstitutπηHrivπUyπmδπrπηU ingH’xygπnHtπtπroεyεlπsHδyH
üirεonoεπnπUyπηiγtπηHoUoHoouplingH πγεtionsVHAngewandteeChemieeseInternationaleEditionTH1998TH[cTHYbc[UYbca16.4 15

181 msymmπtriεHsynthπsisHoωHZUsuδstitutπηHpipπriηinU[UolsVHTetrahedron:eAsymmetryTH2002THY[THadcUae[ 15

180
msymmπtriεHsynthπsisHoωHγllHstπrπoisomπrsHoωHcTYYUηimπthylhπptγηπεγnπHγnηHcUmπthylhπptγηπεγnπTH
thπHωπmγlπHphπromonπHεomponπntsHoωHthπHspringHhπmloεkHloopπrHγnηHthπHpitεhHpinπHloopπrVH
TetrahedroneLettersTH2002TH][TH[]bcU[]cX

2 15

179 mHrlπxiδlπHmsymmπtriεHSynthπsisHoωHγntiUYTZUSulωγnylHmminπsVHEuropeaneJournaleofeOrganiceChemistryTH
2003THZXX[TH[eZ[U[e[d 3.2 15

178 mnHqωωiεiπntHmsymmπtriεHSynthπsisHoωHγrεhonγnthuslγεtonπVHEuropeaneJournaleofeOrganiceChemistryTH
2003THZXX[TH]]aXU]]a] 3.2 15

177 msymmπtriεHyγnniεhH πγεtionsHwithH˛–USilylγtπηHrimπthylsilylHqnolHqthπrsHγnηHzUmlkoxyεγrδonylH
uminπsVHSynlettTH2002THZXXZTHX]cYUX]c[ 2.2 15

176 piγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωHγlphγTδπtγUηisuδstitutπηHgγmmγUnitroHmπthylH
sulωonγtπsVHChemicaleCommunicationsTH2001THZ]edUe 5.8 15

175 msymmπtriεHSynthπsisHoωH˛–kUSilylγtπηH˛–T˛†UqpoxyHwπtonπsHviγHpγrzπnsH πγεtionVHSynlettTH1998THYeedTHebYUebZ 2.2 15

(1998-1994)
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174 zuεlπophiliεHγlkπnoylγtionHoωHγlηπhyηπsHwithHmπtγlγtπηH˛–UγminonitrilπsfHrπgiosπlπεtivπHsynthπsisHoωH
˛–UhyηroxyπnonπsVHTetrahedroneLettersTH1999TH]XTHa[XYUa[Xa 2 15

173 ooppπrPuuQHohloriηπHyπηiγtπηH γεπmizγtionUrrππHtyηrolysisHoωH˛–UmlkylγtπηHwπtonπH
SγmpUtyηrγzonπsVHSyntheticeCommunicationsTH1999THZeTHZcU[[ 1.7 15

172 zπwHqωωiεiπntTHrlπxiδlπHγnηH πgiosπlπεtivπHSynthπsisHoωHZT]UpiUHγnηHZT[T]UriγlkylγtπηHγnHmrylγtπηH
YtU–yrrolπsVHLiebigseAnnalenTH1996THYeebTHYabaUYac] 15

171 uronUyπηiγtπηHoomplπtπHohirγlityHrγnsωπrHinHmllyliεHSuδstitutionsVHqωωiεiπntHSynthπsisHoωH
PUQUPSQUyyoporonπVHSynthesisTH1994THYee]THY[ZcUY[[X 2.9 15

170 qisπnUuntπrstˆ…tztπTHrπgioUHunηHstπrπosπlπktivπHγllylisεhπHSuδstitutionπnHzuH[UsuδstituiπrtπnH
mlkπnylsulωonπnVHAngewandteeChemieTH1994THYXbTHZX[[UZX[a 3.6 15

169 qωωiεiπntHγnηHεonvπrgπntHsynthπsisHoωHP QUPâ��QUYXUmπthyltriηπεγnUZUonπTHthπHsπxHphπromonπHoωHthπH
spottπηHεuεumδπrHδππtlπTHδyHironUmπηiγtπηHεhirγlityHtrγnsωπrVHLiebigseAnnalenTH1995THYeeaTHYYc[UYYcb 15

168 qnγntiosπlπktivπHSynthπsπH[UsuδstituiπrtπrHZUwπtoπstπrVHAngewandteeChemieTH1992THYX]THb]eUbaY 3.6 15

167 qnγntiosπlπktivπHSynthπsπHvonH˛–UmminoγεπtγlπnHunηH˛–Umminosˆ⁄urπnHηurεhHnuεlπophilπH
YTZUmηηitionHγnHpiπthoxyγεπtγlηπhyηUSmy–UtyηrγzonVHAngewandteeChemieTH1993THYXaTH]YdU]ZX 3.6 15

166 qlπεtrosprγyHmγssHspπεtromπtryHωorHηπtγilπηHmπεhγnistiεHstuηiπsHoωHγHεomplπxHorgγnoεγtγlyzπηH
triplπHεγsεγηπHrπγεtionVHOrganiceandeBiomoleculareChemistryTH2011THeTHYX]cUa[ 3.9 14

165 qωωiεiπntHγsymmπtriεHsynthπsisHoωH˛–UPhπtπroγrylQγlkylγminπsHδyHYTZUγηηitionHoωHlithiγtπηHhπtγrπnπsH
toHγlηπhyηπUSmy–UhyηrγzonπsVHTetrahedron:eAsymmetryTH2004THYaTHc]cUcaY 14

164 msymmπtrisεhπHSynthπsπHnπuπrHplγnγrUHunηHzπntrγlUεhirγlπrHrπrroεπnylligγnηπnVHAngewandtee
ChemieTH1999THYYYTHZaceUZadY 3.6 14

163 msymmπtriεHSynthπsisHoωHPSQUHγnηHPâ��QUStrπptπnolHmVHEuropeaneJournaleofeOrganiceChemistryTH1999TH
YeeeTHcaYUcab 3.2 14

162 qnγntioUHγnηHpiγstπrπosπlπεtivπHSynthπsisHoωH[USuδstitutπηHoyεliεHtπmikπtγlsHoωH
ˇ�UtyηroxyUZUoxoπstπrsVHSynlettTH1992THYeeZTHeXYUeX[ 2.2 14

161 SynthπsisHoωHyγlononitrilπUSuδstitutπηHpiγrylmπthinπsHviγHYTbUmηηitionHoωHyγskπηHmεylHoyγniηπsHtoH
pγrγU—uinonπHyπthiηπsVHSynthesisTH2018THaXTHdcZUddX 2.9 14

160 msymmπtriεHSynthπsisHoωHSpiroHπtrγhyηrothiophπnπUinηγnUYT[UηionπsHviγHγHSquγrγmiηπUoγtγlyzπηH
SulωγUyiεhγπlWmlηolHpominoH πγεtionVHSynthesisTH2016TH]dTHYY[YUYY[d 2.9 13

159 zUhπtπroεyεliεUεγrδπnπUεγtγlyzπηHonπUpotHsynthπsisHoωHhyηroxγmiεHπstπrsVHChemistryeseaneAsiane
JournalTH2013THdTHZebaUe 4.5 13

158 msymmπtriεH’rgγnoεγtγlytiεHyiεhγπlHmηηitionHoωH–yrrolπsHtoHqnonπsHδyHoinεhonγHmlkγloiηUpπrivπηH
–rimγryHmminπsVHSynthesisTH2013TH]aTHZeX]UZeYZ 2.9 13

157 msymmπtriεHtotγlHsynthπsisHoωHsmyrinηiolHπmployingHγnHorgγnoεγtγlytiεHγlηolHkπyHstπpVHBeilsteine
JournaleofeOrganiceChemistryTH2012THdTHYYYZUc 2.5 13
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156 qnγntiosπlπεtivπHsynthπsisHoωH˛–UphosphγnylHkπtonπsHγnηHZUphosphγnylHγlεoholsVHLiebigseAnnalenTH
1997THYeecTH[]aU[b[ 13

155 VHEuropeaneJournaleofeOrganiceChemistryTH1998THYeedTHbdeUbeb 3.2 13

154 qlπεtrophiliεHγminγtionHoωHhyηrγzonπsfHmHnπwHsynthπtiεHroutπHtoHprotπεtπηH˛–UhyηrγzinoUHγnηH
˛–UγminokπtonπsVHTetrahedronTH1998THa]THYXXbeUYXXcd 2.4 13

153 qωωiεiπntHγsymmπtriεHsynthπsisHoωH[UsuδstitutπηH˛†UsultγmsVHTetrahedroneLettersTH2002TH][THaYXeUaYYY 2 13

152 msymmπtriεHqlπεtrophiliεHSuδstitutionsHγtHthπH˛–U–ositionHoωH˛‡UHγnηH˛·UxγεtγmsVHEuropeaneJournaleofe
OrganiceChemistryTH2001THZXXYTH]]b[U]]cc 3.2 13

151 mH–rγεtiεγlHmpproγεhHowγrηsHthπHmsymmπtriεHSynthπsisHoωH˛–T˛‡USuδstitutπηH˛‡USultonπsVHSynlettTH
2002THZXXZTHYcZcUYcZe 2.2 13

150 msymmπtriεHSynthπsisHoωH˛–USuδstitutπηH˛†UrormylH˛·UxγεtonπsHviγHγHyiεhγπlHmηηitionW˛–UmlkylγtionH
–rotoεolVHSynlettTH1999THYeeeTHbZeUb[Y 2.2 13

149 qnγntiosπlπktivπHSynthπsπHvonH˛–U–hosphinokπtonπnVHÄorlˆ⁄uωigπHyittπilungVHHelveticaeChimicaeActaTH
1996THceTHYYdUYZZ 2 13

148
 πgioUHγnηHstπrπosπlπεtivπHγ]UumpolungHrπγεtionsHoωH˛–T˛†UunsγturγtπηHπstπrsHtoHYTbUηiεγrδonylH
εompounηsHδyHγηηitionHoωHπnγntiopurπHnuεlπophilπsHtoHrγεπmiεHtπtrγεγrδonylHP˛•[UγlylQironPYSQH
εomplπxπsVHJournaleofeOrganometalliceChemistryTH1996THaY]THZZcUZ[Z

2.3 13

147 piγstπrπoUHunηHπnγntiosπlπktivπHSynthπsπHoZUsymmπtrisεhπrHtuÄUYU–rotπγsπUunhiδitorπnVH
AngewandteeChemieTH1993THYXaTH]Z[U]Za 3.6 13

146
msymmπtrisεhπHSynthπsπHδπiηπrHqnγntiomπrπHvonHPqQU]TbUpimπthylUbUoεtπnU[UonHâ��HmδwπhrsuδstγnzH
ηπrHäπδπrknπεhtπHxπioδunumHvittγtumHunηHxVHεγlεγrHP’pilionπsQVHLiebigseAnnaleneDereChemieTH1983TH
Yed[THY][eUY]]a

13

145 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH˛–T˛†UpisuδstitutπηH˛‡UnisγlkoxyεγrδonylHSulωonγtπsVH
SynlettTH2009THZXXeTHZdcZUZdc] 2.2 12

144 SπεonηγryUmminπUoγtγlyzπηHmsymmπtriεHyiεhγπlHmηηitionHoωHzUtπrtUnutoxyεγrδonylU–rotπεtπηH
’xinηolπsHtoHyγlπimiηπsVHSynthesisTH2012TH]]THZbXYUZbXb 2.9 12

143 qnγntiosπlπεtivπHSynthπsisHoωHpiωωπrπntlyH–rotπεtπηHYTZUpiγminπsHviγH˛–UmlkylγtionHoωH
piδπnzylγminoγεπtγlηπhyηπHSmy–UtyηrγzonπVHSynthesisTH1996THYeebTHa[Uad 2.9 12

142 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH]TaTbUrisuδstitutπηHγnηHbUyonosuδstitutπηH
–ipπriηinUZUonπsVHLiebigseAnnalenTH1997THYeecTHYYYaUYYZ[ 12

141 qnγntiosπlπktivπHSynthπsπHvonH˛–UsuδstituiπrtπnHzUyπthylUsulωonγmiηπnVHÄorlˆ⁄uωigπHyittπilungVH
HelveticaeChimicaeActaTH1998THdYTHY[ZeUY[[b 2 12

140 msymmπtriεHSynthπsisHoωH˛–T˛‡USuδstitutπηH˛‡USultonπsHviγHmllylγtionHoωHohirγlHxithiγtπηHSulωonγtπsVH
EuropeaneJournaleofeOrganiceChemistryTH2003THZXX[TH[e[eU[e]c 3.2 12

139 rirstHγsymmπtriεHsynthπsisHoωHPUQUlintπtrγlinHviγHintrγmolπεulγrHrriπηπlUorγωtsUtypπHεyεlizγtionVH
ChiralityTH2003THYaTHaYXU[ 2.1 12

(2003-1997)
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138 qωωiεiπntHγsymmπtriεHsynthπsisHoωH˛–UγlkylγtπηHδπnzyliεHmπthylHsulωonγtπsVHTetrahedronTH2005THbYTH[Z[YU[Z][2.4 12

137 msymmπtriεHSynthπsisHoωH–rotπεtπηHZUwπtoUYT[UηiolHγnηHYTZT[UriolHnuilηingHnloεksHnπγringHγH
—uγtπrnγryHStπrπogπniεHoπntπrVHSynthesisTH2001THZXXYTHY]XbUY]Y] 2.9 12

136
msymmπtriεHyiεhγπlHmηηitionHoωHohirγlHxithiγtπηHSulωonγtπsHtoHzitroγlkπnπsfHpiγstπrπoUHγnηH
qnγntiosπlπεtivπHSynthπsisHoωH˛–T˛†UpisuδstitutπηH˛‡UzitroHγnηH˛†UmlkoxyεγrδonylHyπthylHSulωonγtπsVH
SynthesisTH2002THZXXZTHYe]a

2.9 12

135 zπwHπωωiεiπntHγnηHωlπxiδlπHsynthπsisHoωHpolysuδstitutπηHpyrrolπsVHTetrahedroneLettersTH1995TH[bTHdXXcUdXYX2 12

134
piγstπrπoUHunηHπnγntiosπlπktivπHSynthπsπHvonHpolyωunktionπllπnHwπtonπnHmitHδπnγεhδγrtπnH
quγrtˆ⁄rπnHunηHtπrtiˆ⁄rπnHStπrπozπntrπnHηurεhHγsymmπtrisεhπHoγrrollU®mlγgπrungVHAngewandtee
ChemieTH1995THYXcTHZ]]ZUZ]]a

3.6 12

133 qnγntiosπlπktivπHmlηolrπγktionπnHmitHπinπmH–hosphoπnolpyruvγtUˆ�quivγlπntfHγsymmπtrisεhπH
SynthπsπHvonH]UtyηroxyUZUoxoεγrδonsˆ⁄urππstπrnVHAngewandteeChemieTH1993THYXaTH]ZXU]Z[ 3.6 12

132
rirstHSynthπsisHoωHthπHoytotoxiεHγnηHmntiωungγlHoY]UmminπH
PZST[qTaüQUZUmminoU[TaTY[UtπtrγηπεγtriπnπHusolγtπηHωromHthπHzπwHüπγlγnηHmsεiηiγnH–sπuηoηistomγH
novγπzπlγnηiγπVHLiebigseAnnaleneDereChemieTH1993THYee[THaaYUaaa

12

131 SpiroγεπtγlsHωromHmεπtonπHγnηH’xirγnπsHUHmHSimplπH outπHtoH’ptiεγllyHmεtivπHYTbUpioxγspiroH
[]T]]nonγnπUphπromonπsVHSyntheticeCommunicationsTH1983THY[THYZ[aUYZ]Z 1.7 12

130 msymmπtriεHSynthπsisHoωHoyεlopπntγnπUSuδstitutπηH’xinηolπsHviγH’rgγnoεγtγlytiεH
pπsymmπtrizγtionHoωHoyεlopπntU]UπnπUYT[UηionπsVHAdvancedeSynthesiseandeCatalysisTH2017TH[aeTHYdbcUYdcY5.6 11

129 msymmπtriεHSynthπsisHoωHrivπUyπmδπrπηHSpiropyrγzolonπsHviγHzUtπtπroεyεliεHoγrδπnπH
PztoQUoγtγlyzπηH[[SZ]HmnnulγtionsVHSynthesisTH2017TH]eTHYdXdUYdYa 2.9 11

128 msymmπtriεHsynthπsisHoωHωunεtionγlizπηHtπtrγhyηroωluorπnonπsHviγHγnHztoUεγtγlyzπηHhomoπnolγtπH
yiεhγπlHγηηitionVHChemicaleCommunicationsTH2018THa]THcbbYUcbb] 5.8 11

127 zUhπtπroεyεliεHεγrδπnπHεγtγlyzπηHsynthπsisHoωHoximπHπstπrsVHOrganiceandeBiomoleculareChemistryTH
2013THYYTHY[dU]Y 3.9 11

126 zUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH[[SZ]HoyεloγηηitionHoωHqnγlsHwithHyγskπηHoinnγmγtπsHωorHthπH
msymmπtriεH’nπU–otHSynthπsisHoωHmηipiεHmεiηHpπrivγtivπsVHChemistryeseAeEuropeaneJournalTH2017THZ[THY[X]ZUY[X]a4.8 11

125 oγtγlytiεHqnγntiosπlπεtivπHSynthπsisHoωH[USuδstitutπηHnπnzosultγmsHviγHoorπyUnγkshiUShiδγtγH
 πηuεtionHoωHoyεliεHzUSulωonyliminπsVHSynlettTH2011THZXYYTH]XZU]X] 2.2 11

124 mHShortHmsymmπtriεHSynthπsisHoωHnothHqnγntiomπrsHoωH γmulosinHγnηHutsHmnγloguπsVHSynthesisTH1996
THYeebTHZXeUZY] 2.9 11

123 SynthπsisHoωHzovπlHusothionuεlπosiηπsHγsH–otπntiγlHmntivirγlHmgπntsVHMoleculeseOnlineTH1998THZTHYXaUYXd 11

122 oovπrH–iεturπfHmsymmπtriεH’rgγnoεγtγlytiεHpominoH πγεtionsHPmngπwVHohπmVHuntVHqηVHYXWZXXcQVH
AngewandteeChemieeseInternationaleEditionTH2007TH]bTHYa]aUYa]a 16.4 11

121 zuεlπophiliεHzUtπtπroεyεliεHoγrδπnπsHinHmsymmπtriεH’rgγnoεγtγlysis[[YU[aa 11
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120 mHnπwHγnηHvπrsγtilπHsynthπtiεHroutπHtoHZUηimπthylγminoU[UγlkylHγnηH
γrylmπthylπnπUZT[UηihyηroUYtUisoinηolUYUonπsVHTetrahedroneLettersTH2002TH][THdXaaUdXad 2 11

119 rirstHmsymmπtriεHSynthπsisHγnηHpπtπrminγtionHoωHthπHmδsolutπHoonωigurγtionHoωHγHxignγnHusolγtπηH
ωromHÄirolγHsπδiωπrγVHEuropeaneJournaleofeOrganiceChemistryTH2005THZXXaTHYed]UYeeX 3.2 11

118 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsπsHoωoHZUSymmπtriεHYTnUpiγminπsHδyHzuεlπophiliεHmηηitionH
toHpiγlηπhyηπUSmy–UtyηrγzonπsVHSynthesisTH2002THZXXZTHZa]ZUZabX 2.9 11

117
msymmπtriεHnuεlπophiliεH˛–UγminoUγεylγtionHwithHmπtγlγtπηHεhirγlHγminoHnitrilπsfHπnγntiosπlπεtivπH
synthπsisHoωH[UsuδstitutπηHaUγminoU]UoxoUπstπrsHviγHγsymmπtriεHyiεhγπlHγηηitionVHJournaleofethee
ChemicaleSocietyePerkineTransactionsewTH1999THYbYcUYbZX

11

116 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH˛†USuδstitutπηH˛‡T˛·U®nsγturγtπηH˛–UtyηroxyUwπtonπsHviγH
[ZT[]UäittigH πγrrγngπmπntHoωH˛–UmllyloxykπtonπUtyηrγzonπsVHSynlettTH1995THYeeaTHb[YUb[[ 2.2 11

115
hπH olπHoωHoonjugγtivπHuntπrγεtionHinHStγδlπHoγrδπnπsHoωHthπHYTZT]UriγzolUaUyliηπnπHypπHγnηHthπirH
qnπrgyHoωHpimπrizγtionVHmnHmδHunitioHStuηyVHZeitschrifteFureNaturforschungeseSectioneAeJournaleofe
PhysicaleSciencesTH1996THaYTHeaUYXY

1.4 11

114 qnzymπmimπtiεHoUoHγnηHoUzHnonηHrormγtionsH1994THb[UeX 11

113 piγstπrπoUHunηHπnγntiosπlπktivπHSynthπsπHvonHYTZUmminoγlkoholπnHγusHslyεolγlηπhyηUtyηrγzonπnHâ��H
γsymmπtrisεhπHSynthπsπHvonHP T QUStγtinVHAngewandteeChemieTH1995THYXcTHY[[ZUY[[] 3.6 11

112 msymmπtriεHzuεlπophiliεHmεylγtionHwithHyπtγlγtπηHohirγlHmminoHzitrilπsfHqnγntiosπlπεtivπHSynthπsisH
oωHYT]UpikπtonπsHviγHmsymmπtriεHyiεhγπlHmηηitionVHSynlettTH1992THYeeZTHd[cUd[e 2.2 11

111 PSQUZUyπthoxymπthylpyrroliηinHUHπinHεhirγlπsHmuxiliγrVHNachrichteneAuseDereChemieTH1985TH[[THddZUddd 11

110  γηiεγlH®mpolungfHqωωiεiπntH’ptionsHωorHthπHSynthπsisHoωHYT]UpiεγrδonylHoompounηsVHAngewandtee
ChemieeseInternationaleEditionTH2019THadTHb]ddUb]eX 16.4 10

109 ’rgγnoεγtγlytiεHmsymmπtriεHpominoHyiεhγπlWtπnryH πγεtionHoωHunηolinU[UonπsHwithH
UrormylU˛†UnitrostyrπnπsVHSynthesisTH2015TH]cTHYXZ]UYX[Y 2.9 10

108 qωωiεiπntHmsymmπtriεHSynthπsisHoωH–lγnγrUohirγlHnisωπrroεπnπsVHEuropeaneJournaleofeOrganice
ChemistryTH2009THZXXeTHZY]eUZYbZ 3.2 10

107 qnγntiosπlπεtivπHSynthπsisHoωHZU–hosphinoHmlεoholsHviγH–hosphinylγtionHoωHyπtγlγtπηHohirγlH
mlηπhyηπHtyηrγzonπsVHSynlettTH1996THYeebTHcebUced 2.2 10

106 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωH–olyωunεtionγlHoyεliεHwπtonπsHwithHzπighδoringH
—uγtπrnγryHγnηHπrtiγryHStπrπogπniεHoπntπrsHviγH[ZT[]UäittigH πγrrγngπmπntVHSynthesisTH1996THYeebTHY][dUY]]Z2.9 10

105 piγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωHprotπεtπηHviεinγlHsilylγminπsHviγHYTZUγηηitionHtoH
˛–UsilylUhyηrγzonπsVHTetrahedron:eAsymmetryTH1997THdTHZcdcUZceZ 10

104 msymmπtriεHSynthπsisHoωHPSTSQUHγnηHP T QUZUyπthylthrπitolVHSynthesisTH2007THZXXcTHYXZYUYXZb 2.9 10

103 msymmπtriεHSynthπsisHoωH˛–U–hπnylU˛‡UtπtπroUSuδstitutπηHusopropylHSulωonγtπsHviγHpiγstπrπosπlπεtivπH
 ingU’pπningHoωH˛‡USultonπsVHSynthesisTH2007THZXXcTHYd[cUYd]X 2.9 10

(2007-2002)
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102 ˛–USilylHoontrollπηHmsymmπtriεHyiεhγπlHmηηitionsHoωHmεyεliεHγnηHoyεliεHwπtonπsHtoHzitroγlkπnπsVH
SynlettTH1999THYeeeTHc]cUc]e 2.2 10

101 qnγntiosπlπktivπHSynthπsπHvonH˛†UmminosulωonπnHˆ…δπrHγzγγnγlogπHyiεhγπlUmηηitionHγnH
mlkπnylsulωonπVHAngewandteeChemieTH1999THYYYTHZYZUZY] 3.6 10

100 qnγntiosπlπεtivπHSynthπsisHoωHZUSuδstitutπηHbUHγnηHcUyπmδπrπηHxγεtonπsHviγH˛–UmlkylγtionHoωH
xγεtonπHtyηrγzonπsVHSynthesisTH1995THYeeaTHe]cUeaY 2.9 10

99 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHPUQU’uηπmγnsinHmHviγH[ZT[]UäittigH πγrrγngπmπntHoωH
orotyloxyγεπtγlηπhyηπUSmq–UtyηrγzonπVHSynlettTH1995THYeeaTHdbeUdcX 2.2 10

98 msymmπtriεHmiεhγπlHγηηitionsHviγHSmy–W my–HhyηrγzonπsHπnγntiosπlπεtivπHsynthπsisHoωH
ZUsuδstitutπηH]UoxophosphonγtπsVHLiebigseAnnalenTH1995THYeeaTHYYccUYYd] 10

97 SquγrγmiηπUoγtγlyzπηHmsymmπtriεHγzγUrriπηπlâ��orγωtsWzT’UmεπtγlizγtionHpominoH πγεtionsH
nπtwππnHZUzγphtholsHγnηH–yrγzolinonπHwπtiminπsVHAngewandteeChemieTH2017THYZeTHYaabXUYaab] 3.6 9

96 msymmπtriεHsynthπsisHoωHδπtγUnitroHkπtonπsHviγHyiεhγπlHγηηitionHoωHlithiγtπηHγlphγUγminoHnitrilπsHtoH
nitroγlkπnπsVHJournaleofeOrganiceChemistryTH2008THc[THeb]YUb 4.2 9

95
msymmπtriεHSynthπsisHoωHPSQUtinokininTHPSQUpihyηroεuδπδinHγnηHouδπδinHpimπthylHqthπrTHγHzπwH
xignγnHωromH–hyllγnthusHniruriVHZeitschrifteFureNaturforschungeseSectioneBeJournaleofeChemicale
SciencesTH2007THbZTHYYcUYZX

1 9

94 rirstHmsymmπtriεHSynthπsisHoωHPSQUSorηiηinHγnηHPâ��QUcUπpiUSorηiηinTHmggrπgγtionH–hπromonπsHoωHthπH
nγnγnγHäππvilHoosmopolitπsHsorηiηusVHEuropeaneJournaleofeOrganiceChemistryTH2005THZXXaTHZbccUZbd[ 3.2 9

93 msymmπtriεHSynthπsisHoωH]kU—uγtπrnγryHZkUpπoxyU[kUπpiU˛†UoUzuεlπosiηπsVHSynlettTH2005THZXXaTHZ[eYUZ[e[ 2.2 9

92 msymmπtriεHSynthπsisHoωH–sπuηoHoZUSymmπtriεHZUyπthylHSuδstitutπηHYT[UpiolsVHSynlettTH2002THZXXZTHXXZeUXX[Z2.2 9

91 ohirγlHpihyηroxyγεπtonπHqquivγlπntsHinHSynthπsisfH γpiηHmssπmδlyHoωHStyrylHYTZU–olyolsHγsHγnHqntryH
toHthπHStyryllγεtonπHrγmilyHoωHzγturγlH–roηuεtsVHSynlettTH2002THZXXZTHXebZUXebb 2.2 9

90 qωωiεiπntHγsymmπtriεHsynthπsisHoωHγlphγUγlkylγtπηHYTH]UεyεlohπxγnπηionπHηπrivγtivπsTHimportγntH
εhirγlHδuilηingHδloεksHinHthπHsynthπsisHoωHnγturγlHproηuεtsVHChiralityTH2000THYZTH[c]Uc 2.1 9

89 piγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHgUHγnηHηUxγεtγmsHnπγringHγH–ropioniεHmεiηH
γUSiηπUohγinHviγHyiεhγπlHmηηitionHoωHzUpiγlkylγminoHxγεtγmsHtoHqnoγtπsVHHeterocyclesTH2000THaZTHc[[ 0.8 9

88
[ZT[]USigmγtropπHäittigU®mlγgπrungHεhirγlπrHmllyloxyγεπtγlηπhyηUtyηrγzonπHzurHηiγstπrπoUHunηH
πnγntiosπlπktivπnHSynthπsπHvonHgπsεhˆ…tztπnTH˛‡T˛·Uungπsˆ⁄ttigtπnH˛–UtyηroxyγlηπhyηπnHunηH
oyγnhyηrinπnVHAngewandteeChemieTH1994THYXbTHZYbcUZYcX

3.6 9

87 mnHmsymmπtriεH’rgγnoεγtγlytiεH—uγηruplπHpominoH πγεtionHqmployingHγHÄinylogousH
rriπηπlUorγωtsWyiεhγπlWyiεhγπlWmlηolHoonηπnsγtionHSπquπnεπVHSynthesisTH2015TH]cTHZ[ccUZ[d] 2.9 8

86
’rgγnoεγtγlytiεHmsymmπtriεHSynthπsisHoωHriωluoromπthylγtπηHπtrγhyηroεγrδγzolπsHδyHγH
ÄinylogousHyiεhγπlWmlηolHrormγlH[]SZ]HmnnulγtionVHEuropeaneJournaleofeOrganiceChemistryTH2018TH
ZXYdTHZ]bZUZ]ba

3.2 8

85 msymmπtriεHSynthπsisHoωHπtrγhyηropyriηinπsHviγHγHnrˆ‚nstπηHmεiηHoγtγlyzπηHmzγUpiπlsâ��mlηπrH
 πγεtionVHSynthesisTH2015TH]cTH[dY[U[dZY 2.9 8
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84 msymmπtriεHSynthπsisHoωHYTZUγntiUpisuδstitutπηHγurinπHpπrivγtivπsVHSynthesisTH2009THZXXeTHYbd[UYbdd 2.9 8

83
msymmπtriεHyiεhγπlHmηηitionsHviγHZTZUpimπthylUYT[UηioxγnUaUonπHSmy–UtyηrγzonπVHpistπrπoUHγnηH
qnγntiosπlπεtivπHSynthπsisHoωH–rotπεtπηH[USuδstitutπηH]TbUpihyηroxyUaUoxoHqstπrsVHSynthesisTH1997TH
YeecTHb]eUbaZ

2.9 8

82 msymmπtrisεhπHnuεlπophilπHslyoxyliπrungHηurεhHmπtγlliπrtπH˛–UmminonitrilUpπrivγtπHinH
yiεhγπlUmηηitionπnHγnHzitroγlkπnπVHAngewandteeChemieTH2007THYYeTHZ[b]UZ[bc 3.6 8

81 msymmπtriεHSynthπsisHoωH–lγnγrohirγlHZUyonosuδstitutπηHpiωπrroεπnylHwπtonπsVHSynlettTH2003THZXX[THYYedUYZXX2.2 8

80 piγstπrπosπlπεtivπHtyηrolysisHoωH˛–T˛‡USuδstitutπηH˛‡USultonπsHinHthπHmsymmπtriεHSynthπsisHoωH
˛‡UtyηroxyHSulωonγtπsVHSynthesisTH2004THZXX]THaeXUae] 2.9 8

79 qrstπHhoεhHπωωiziπntπHγsymmπtrisεhπHSynthπsπHvonH˛–UsuδstituiπrtπnHyπthylsulωonγtπnVHAngewandtee
ChemieTH2002THYY]THYYbUYYe 3.6 8

78 msymmπtriεHSynthπsisHoωHZUwπtoUYT[UηiolsHγnηH–rotπεtπηHYTZT[UriolsHnπγringHwoH—uγtπrnγryH
StπrπoεπntπrsVHSynthesisTH2005THZXXaTH[aYcU[a[X 2.9 8

77 msymmπtriεHSynthπsisHoωHyonoprotπεtπηHpouδlπHmllyliεHmlεoholsVHSynthesisTH2002THZXXZTHYacYUYacc 2.9 8

76 mHShortHpiγstπrπoUHγnηHqnγntiosπlπεtivπHSynthπsisHoωHεisU]TaUpisuδstitutπηH’xγzoliηinUZUonπsVH
SynlettTH2002THZXXZTHXX[[UXX[b 2.2 8

75
ÄπrsγtilπHqnγntiosπlπεtivπHSynthπsisHoωHrourHpiγstπrπomπrsHoωHSπrriεorninTHγHSπxH–hπromonπHoωHthπH
oigγrπttπHnππtlπTH®singHthπHSmy–W my–UtyηrγzonπHyπthoηVHCollectioneofeCzechoslovakeChemicale
CommunicationsTH2000THbaTHaZ]Ua[d

8

74 rirstHγsymmπtriεHsynthπsisHoωHbUmπthylU[UnonγnonπTHthπHωπmγlπUproηuεπηHsπxHphπromonπHoωHthπH
εγηηisωlyHtπspπrophylγxHoεεiηπntγlisVHNeweJournaleofeChemistryTH2000THZ]THec[Ueca 3.6 8

73 msymmπtriεHyiεhγπlHmηηitionsHviγHbUHγnηHcUyπmδπrπηHxγεtonπHSmy–UtyηrγzonπsfHpiγstπrπoUHγnηH
qnγntiosπlπεtivπHSynthπsisHoωHSuδstitutπηHxγεtonπHqstπrsVHSynthesisTH1999THYeeeTHZ[cUZ]Z 2.9 8

72 msymmπtriεHSynthπsisHoωHYTZT[T]TaTbUtπxγhyηroUaUhyηroxypyrimiηinUZUonπsHγsH–otπntiγlH
tuÄU–rotπγsπHunhiδitorsVHHelveticaeChimicaeActaTH1999THdZTHYYeaUYZXY 2 8

71 piγstπrπoUHunηHπnγntiosπlπktivπHSynthπsπHvonHoZUsymmπtrisεhπnTHgπsεhˆ…tztπnHYTnUpiγminπnHγusH
piγlηπhyηπnVHAngewandteeChemieTH1996THYXdTHZ[eYUZ[e[ 3.6 8

70 msymmπtriεH’rgγnoεγtγlytiεHrriπηπlâ��orγωtsHtyηroxyγlkylγtionHoωHunηolπsH®singHqlπεtrophiliεH
–yrγzolπU]TaUηionπsVHSynthesisTH2018THaXTHYX[eUYX]b 2.9 8

69 oontrolHoωHzUtπtπroεyεliεHoγrδπnπHoγtγlyzπηH πγεtionsHoωHqnγlsfHmsymmπtriεHSynthπsisHoωH
’xinηolπU˛‡UmminoHmεiηHpπrivγtivπsVHAngewandteeChemieTH2018THY[XTH[XbU[YX 3.6 8

68 tighlyHqnγntiosπlπεtivπHwinπtiεH πsolutionHoωHyiεhγπlHmηηuεtsHthroughHzUtπtπroεyεliεHoγrδπnπH
oγtγlysisfHmnHqωωiεiπntHmsymmπtriεH outπHtoHoyεlohπxπnπsVHChemistryeseAeEuropeaneJournalTH2018THZ]THec[aUec[d4.8 8

67 msymmπtriεHzUtπtπroεyεliεHoγrδπnπHoγtγlyzπηHmnnulγtionHoωHZUmlkπnylδπnzothiγzolπsHwithH
˛–UohloroHmlηπhyηπsVHSynthesisTH2014TH]cTH]ZYU]Zd 2.9 7
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66 piγstπrπosπlπεtivπHSynthπsisHoωHSpiro[pyrγzolonπU]T[kUtπtrγhyηrothiophπnπs]HviγHγH
SulωγUyiεhγπlWmlηolHpominoH πγεtionVHSynthesisTH2016TH]dTH]XeYU]Xed 2.9 7

65 msymmπtriεH’rgγnoεγtγlytiεHSynthπsisHoωH]UmminoisoεhromγnonπsHviγHγHpirπεtH’nπU–otH
untrγmolπεulγrHyγnniεhH πγεtionVHSynthesisTH2016TH]dTH]]aYU]]ad 2.9 7

64
oomδiningH’rgγnoεγtγlysisHγnηHxγnthγniηπHoγtγlysisfHmHSπquπntiγlH’nπU–otH—uγηruplπH πγεtionH
SπquπnεπWtπtπroUpiπlsâ��mlηπrHmsymmπtriεHSynthπsisHoωHrunεtionγlizπηHriεyεlπsVHAngewandtee
ChemieTH2016THYZdTHYb[dcUYb[de

3.6 7

63 msymmπtriεHSynthπsisHoωHπtrγhyηroδπnzoωurγnsHγnηHmnnulγtπηHpihyηropyrγnsHviγHooopπrγtivπH
’nπU–otH’rgγnoUHγnηHSilvπrUoγtγlysisVHSynthesisTH2016TH]dTH[ZXcU[ZYb 2.9 7

62 ’rgγnoεγtγlytiεHmsymmπtriεHSynthπsisHoωHZT[kUoonnπεtπηHnisUunηolinonπsHδyHyγnniεhH πγεtionsHoωH
zUmεπtylinηolinU[UonπsHwithHusγtinHzUnoεHwπtiminπsVHSynthesisTH2017TH]eTH]edbU]eea 2.9 7

61 ’nπU–otHSynthπsisHoωHYUSuδstitutπηHYtUusoεhromπnπsHδyHoomδiningHnrˆ‚nstπηHmεiηHwithHSilvπrH
oγtγlysisVHSynthesisTH2017TH]eTHYZ][UYZa] 2.9 7

60 msymmπtriεHSynthπsisHoωHSynγrgπntoliηπHmHγnηHutsH[UqpimπrH®singHthπH my–UtyηrγzonπH
yπthoηologyVHSynthesisTH2013TH]aTHeaeUeba 2.9 7

59 msymmπtriεHSynthπsisHoωH˛–OUSilylγtπηH˛–UuoηoHwπtonπsHviγHuoηinγtionHwithHriωluoroioηomπthγnπVH
SynlettTH1997THYeecTHYZcYUYZcZ 2.2 7

58 msymmπtriεHSynthπsisHoωHP TSQUpπhyηroiriηoηiγlTHP TSQUpπhyηroiriηoηiolHγnηHmnγloguπsVHLiebigse
AnnalenTH1997THYeecTH]daU]e[ 7

57 piγstπrπosπlπktivπHSynthπsπHhoεhsuδstituiπrtπrHrˆ…nωringUSγuπrstoωωhπtπroεyεlπnHηurεhH
zirεonoεπnvπrmittπltπHoUoUÄπrknˆ…pωungπnVHAngewandteeChemieTH1998THYYXTHYccXUYcc[ 3.6 7

56 itπlδilηfHmsymmπtrisεhπHorgγnokγtγlytisεhπHpominorπγktionπnHPmngπwVHohπmVHYXWZXXcQVH
AngewandteeChemieTH2007THYYeTHYabcUYabc 3.6 7

55 msymmπtriεHsynthπsisHoωHplγnγrHεhirγlHZUmonoUHγnηHZTZkUηisuδstitutπηHYTYkUδisδπnzoylωπrroεπnπsVH
JournaleofeOrganometalliceChemistryTH2001THb[cUb[eTHbedUcXe 2.3 7

54 mHnovπlHγpproγεhHtoHZUγminoUYT[UηiπnπsHδyHεouplingHoωH˛–UεhloroHπnγminπsHγnηHγlkπnylHlithiumH
εompounηsVHTetrahedronTH1996THaZTHZeXeUZeZ] 2.4 7

53
PSQUPâ��QUYUmminoUZUPsiloxymπthylQpyrroliηinπsfHnovπlHγnηHπωωiεiπntHrπγgπntsHωorHεhromγtogrγphiεH
rπsolutionHoωH˛–UsuδstitutπηHγlηπhyηπsVHJournaleofetheeChemicaleSocietyeChemicaleCommunicationsTH
1984THYZZYUYZZ[

7

52 msymmπtriεHyiεhγπlHγηηitionHoωHYT[UδisPphπnylthioQpropγnUZUonπHtoHnitroγlkπnπsHπmployingH
γkπmotoâ��sHthiourπγHεγtγlystVHMonatshefteeFˆ…reChemieTH2013THY]]THb]YUb]b 1.4 6

51 qωωiεiπntHηiγstπrπoUHγnηHπnγntiosπlπεtivπHsynthπsisHoωH˛–T˛†UηisuδstitutπηH˛‡UphosphonoHsulωonγtπsVH
Tetrahedron:eAsymmetryTH2009THZXTHZ]ZeUZ][Y 6

50 mHShortHmsymmπtriεHSynthπsisHoωHPUQUzπonπpπtγlγεtonπVHHeterocyclesTH1997TH]bTHb[Y 0.8 6

49 msymmπtriεHSynthπsisHoωH[USuδstitutπηH]U’xoπstπrsH®singHthπHSmy–UW my–UtyηrγzonπHyπthoηVH
MoleculeseOnlineTH1998THZTHYaUZY 6
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48 StπrπosπlπεtivπHSulωonγtπHmlηolH πγεtionsfHmsymmπtriεHSynthπsisHoωH˛–T˛†USuδstitutπηH˛†UtyηroxyH
SulωonγtπsVHSynlettTH2007THZXXcTHZaZeUZa[Z 2.2 6

47 SilylγtingHrπγgπntsfHγHpowπrωulHtoolHωorHthπHεonstruεtionHoωHisostπriεHγnγlogsHoωHhighlyHδrγnεhπηH
oηorγntsVHChemistryeandeBiodiversityTH2004THYTHYeZYU[a 2.5 6

46 msymmπtriεHSynthπsisHoωHtπtπroεyεliεH˛†UmminosulωonπsHviγHzuεlπophiliεHYTZUmηηitionHoωH
ZUxithioδπnzo[δ]thiophπnπHtoHmlηπhyηπUSmy–UhyηrγzonπsVHHeterocyclesTH2004THb]THYXY 0.8 6

45 msymmπtriεHSynthπsisHoωH˛–USuδstitutπηHzUyπthylsulωonγmiηπsVHHelveticaeChimicaeActaTH2002THdaTH[bacU[bcc2 6

44 qωωiεiπntHSynthπsisHoωHPZSTYZk QUZUPYZkUmminotriηπεylQpyrroliηinπfHmHpπωπnsπHmlkγloiηHoωHthπHyπxiεγnH
nπγnHnππtlπVHSynthesisTH2000THZXXXTHaYXUaYZ 2.9 6

43 msymmπtriεHSynthπsisHoωH˛–USuδstitutπηH˛†UmminoHSulωonπsHδyHγzγUyiεhγπlHmηηitionHWH˛–UmlkylγtionVH
SynlettTH1999THYeeeTHc]YUc][ 2.2 6

42 qnγntiosπlπktivπHSynthπsπHvonHviεinγlπnHmminoγlkoholπnHηurεhH’xγUyiεhγπlUmηηitionVHAngewandtee
ChemieTH1996THYXdTHZa]XUZa]Z 3.6 6

41 piγstπrπoUHunηHπnγntiosπlπktivπTHηurεhHyiεhγπlUmηηitionπnHinitiiπrtπHoyεlisiπrungπnHzuH
trγnsUsuδstituiπrtπnHoyεlopπntγnεγrδonsˆ⁄urππstπrnVHAngewandteeChemieTH1991THYX[THYbcbUYbcd 3.6 6

40 ’rgγnoεγtγlytiεHmsymmπtriεHSynthπsisHoωHpihyηroisoquinolinonπsHviγHγH’nπU–otH
mzγUtπnryUtπmiγminγlizγtionU’xiηγtionHSπquπnεπVHSynthesisTH2015TH]cTH]cZU]dX 2.9 5

39 SitπUSπlπεtivπH–yriηylHmlkylHwπtonπHSynthπsisHωromHUmlkπnoxypyriηiniumsHthroughHnoπkπlhπiηπUypπH
 πγrrγngπmπntsVHOrganiceLettersTH2020THZZTHabYcUabZY 6.2 5
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