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780 •rγp₃r₃tionIoεIhighlyIεunαtion₃lizγβIm₃gnγsiumUIzinαUI₃nβIαoppγrI₃rylI₃nβI₃lkγnylIorg₃nomγt₃lliαsI
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2003UI4[UI]e4ZV] 16.4 121
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764 —γgioVIunβIαhγmosγlγktivγIyγt₃lliγrungIvonImrγnγnIunβItγtγro₃rγnγnImitIgγhinβγrtγnI
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691 zγwIγεεiαiγntIα₃t₃lystsIεorIγn₃ntiosγlγαtivγItr₃nsεγrIhyβrogγn₃tionsWITetrahedronhLettersUI1996UI]cUIdZbaVdZbd2 80

690 sγnγr₃lI₃ppro₃αhItoIhighlyIεunαtion₃lizγβI−γnzyliαIorg₃nomγt₃lliαsIoεIzinαI₃nβIαoppγrWIJournalhofh
OrganichChemistryUI1988UIa]UIacdeVaceZ 4.2 80

(1988-1990)
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689 pirγαtγβIorthoIinsγrtionIQpouRfI₃InγwI₃ppro₃αhItoIεunαtion₃lizγβI₃rylI₃nβIhγtγro₃rylIzinαIrγ₃gγntsWI
JournalhofhthehAmericanhChemicalhSocietyUI2007UIZ[eUIZ[]adVe 16.4 79

688 qinε₃αhγItγrstγllungIεunktion₃lisiγrtγrImrylm₃gnγsiumrγ₃gγntiγnIuntγrIVγrwγnβungIvonI
y₃gnγsiumIinIsγgγnw₃rtIvonIxiolWIAngewandtehChemieUI2008UIZ[YUIbeYcVbeZZ 3.6 79

687 StruαturγUISynthγsisUI₃nβI•ropγrtiγsIoεISomγI•γrsu−stitutγβIZU[Vpintroγth₃nγsWIunI–uγstIoεI
zitroαyαlopropylVmnionIpγriv₃tivγsWIHelveticahChimicahActaUI1982UIbaUIZ]cVZbZ 2 79

686 umprovγβI₃irVst₃−lγIsoliβI₃rom₃tiαI₃nβIhγtγroαyαliαIzinαIrγ₃gγntsI−yIhighlyIsγlγαtivγImγt₃l₃tionsI
εorIzγgishiIαrossVαouplingsWIAngewandtehChemiehwhInternationalhEditionUI2012UIaZUIe4[dV][ 16.4 78

685
•rγp₃r₃tionIoεIsoliβIs₃ltVst₃−ilizγβIεunαtion₃lizγβIorg₃nozinαIαompounβsI₃nβIthγirI₃ppliα₃tionItoI
αrossVαouplingI₃nβIα₃r−onylI₃ββitionIrγ₃αtionsWIAngewandtehChemiehwhInternationalhEditionUI2011UI
aYUIe[YaVe

16.4 78

684 ooppγrVmγβi₃tγβIαrossVαouplingIoεIεunαtion₃lizγβI₃rylm₃gnγsiumIrγ₃gγntsIwithIεunαtion₃lizγβI
₃lkylI₃nβI−γnzyliαIh₃liβγsWIOrganichLettersUI2001UI]UI[dcZV] 6.2 78

683 ooppγrQuRVmγβi₃tγβIoxiβ₃tivγIαrossVαouplingI−γtwγγnIεunαtion₃lizγβI₃lkynylIlithiumI₃nβI₃rylI
m₃gnγsiumIrγ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2007UI4bUIeYe]Vb 16.4 77

682 •rγp₃r₃tionI₃nβIsγlγαtivγIrγ₃αtionsIoεImixγβI−imγt₃lliαI₃rom₃tiαI₃nβIhγtγro₃rom₃tiαI
−oronVm₃gnγsiumIrγ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2005UI44UI]Z]]Va 16.4 77

681 •rγp₃r₃tionI₃nβIrγ₃αtivityIoεIαhir₃lI˛†V₃miβoV₃lkylzinαIioβiβγsI₃nβIrγl₃tγβIαonεigur₃tion₃llyIst₃−lγI
zinαIorg₃nomγt₃lliαsWITetrahedronUI1994UIaYUI[4ZaV[4][ 2.4 77

680 •βVI₃nβIziVα₃t₃lyzγβIαrossVαouplingIrγ₃αtionsIoεIεunαtion₃lizγβIorg₃nozinαIrγ₃gγntsIwithI
uns₃tur₃tγβIthioγthγrsWIChemistryhwhAhEuropeanhJournalUI2011UIZcUI[e4dVab 4.8 76

679 pirγαtIzinα₃tionIoεIεunαtion₃lizγβI₃rom₃tiαsI₃nβIhγtγroαyαlγsI−yIusingI₃Im₃gnγsiumI−₃sγIinIthγI
prγsγnαγIoεIÜnol[WIChemistryhwhAhEuropeanhJournalUI2009UIZaUI4acVbd 4.8 76

678
pi₃stγrγosγlγαtivγIrγβuαtionIoεI₃lkγnyl−oroniαIγstγrsI₃sI₃InγwImγthoβIεorIαontrollingIthγI
stγrγoαhγmistryIoεIupItoIthrγγI₃βj₃αγntIαγntγrsIinIαyαliαI₃nβI₃αyαliαImolγαulγsWIOrganichLettersUI
2002UI4UI[dbZV]

6.2 76

677 oo−₃ltVα₃t₃lyzγβI₃lkγnyl₃tionIoεIzinαIorg₃nomγt₃lliαsWITetrahedronhLettersUI1998UI]eUIbZb]VbZbb 2 75

676 tighItγmpγr₃turγImγt₃l₃tionIoεIεunαtion₃lizγβI₃rom₃tiαsI₃nβIhγtγro₃rom₃tiαsIusingIQtmpR[ÜnIxI[I
ygol[IxI[IxiolI₃nβImiαrow₃vγIirr₃βi₃tionWIOrganichLettersUI2008UIZYUI4cYaVc 6.2 75

675 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIrunαtion₃lizγβImrylm₃gnγsiumI—γ₃gγntsWISynthesisUI2002UI[YY[UIabaVabe 2.9 75

674 •ot₃ssiumItγrtV−utoxiβγIα₃t₃lyzγβI₃ββitionIoεIα₃r−onylIβγriv₃tivγsItoIstyrγnγsWIOrganichLettersUI
2000UI[UI][daVc 6.2 75

673 oh₃rgγβIt₃gsI₃sIpro−γsIεorI₃n₃lyzingIorg₃nomγt₃lliαIintγrmγβi₃tγsI₃nβImonitoringIαrossVαouplingI
rγ₃αtionsI−yIγlγαtrospr₃yVioniz₃tionIm₃ssIspγαtromγtryWIJournalhofhOrganichChemistryUI2010UIcaUIbd4dVac4.2 74

672 —γgioVI₃nβIαhγmosγlγαtivγImultiplγIεunαtion₃liz₃tionIoεIαhloropyr₃zinγIβγriv₃tivγsWImppliα₃tionItoI
thγIsynthγsisIoεIαoγlγntγr₃zinγWIOrganichLettersUI2009UIZZUI]4YbVe 6.2 74
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671 [Voy₃noγthylzinαIioβiβγfImInγwIrγ₃gγntIwithIrγ₃αtivityIumpolungWITetrahedronhLettersUI1988UI[eUI[]eaV[]eb2 74

670 oo−₃ltVα₃t₃lyzγβInγgishiIαrossVαouplingIrγ₃αtionsIoεIQhγtγroR₃rylzinαIrγ₃gγntsIwithIprim₃ryI₃nβI
sγαonβ₃ryI₃lkylI−romiβγsI₃nβIioβiβγsWIAngewandtehChemiehwhInternationalhEditionUI2015UIa4UI44cdVdZ 16.4 73

669 •rγp₃r₃tionIoεIpolyεunαtion₃lIinβ₃zolγsI₃nβIhγtγro₃ryl₃zoIαompounβsIusingIhighlyIεunαtion₃lizγβI
zinαIrγ₃gγntsWIOrganichLettersUI2009UIZZUI4[cYV] 6.2 73

668 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIy₃skγβImllyliαI†rg₃nozinαI—γ₃gγntsWIJournalhofhOrganichChemistryUI
1999UIb4UIZdbVZea 4.2 73

667 zγwIo[Vsymmγtriα₃lIεγrroαγnylIβi₃minγsI₃sIlig₃nβsIεorIruthγniumIα₃t₃lyzγβItr₃nsεγrI
hyβrogγn₃tionWITetrahedron:hAsymmetryUI1998UIeUIZZ4]VZZb] 72

666 mnIimprovγβI₃symmγtriαIrγεorm₃tskyIrγ₃αtionImγβi₃tγβI−yIQVRVzUzVβimγthyl₃minoiso−ornγolWI
OrganichLettersUI2006UIdUIZZ[aVd 6.2 72

665 mIgγnγr₃lI₃min₃tionImγthoβI−₃sγβIonIthγI₃ββitionIoεIpolyεunαtion₃lI₃rylm₃gnγsiumIrγ₃gγntsItoI
εunαtion₃lizγβI₃ryl₃zoItosyl₃tγsWIAngewandtehChemiehwhInternationalhEditionUI2004UI4]UIdecVeYY 16.4 72

664
sγnγr₃lIprγp₃r₃tionIoεIprim₃ryUIsγαonβ₃ryUI₃nβItγrti₃ryI₃rylI₃minγsI−yIthγIoxiβ₃tivγIαouplingIoεI
polyεunαtion₃lI₃rylI₃nβIhγtγro₃rylI₃miβoαupr₃tγsWIAngewandtehChemiehwhInternationalhEditionUI2006UI
4aUIcd]dV4[

16.4 71

663 zuαlγophiliαIrγ₃αtivityIoεIzinαI₃nβIαoppγrIα₃r−γnoiβsWI•₃rtIuuWIJournalhofhOrganichChemistryUI1989UIa4UIa[Y[Va[Y44.2 71

662 [U]Vrunαtion₃liz₃tionIoεIεur₃nsUI−γnzoεur₃nsI₃nβIthiophγnγsIvi₃Im₃gnγsi₃tionI₃nβI
sulεoxiβγVm₃gnγsiumIγxαh₃ngγWIChemicalhCommunicationsUI2009UI]a]bVd 5.8 70

661 zγwIεγrroαγnylIlig₃nβsIwithI−ro₃βI₃ppliα₃tionsIinI₃symmγtriαIα₃t₃lysisWIAngewandtehChemiehwh
InternationalhEditionUI2002UI4ZUI4cYdVZZ 16.4 70

660 tighlyIγn₃ntiosγlγαtivγIprγp₃r₃tionIoεItγrti₃ryI₃lαoholsI₃nβI₃minγsI−yIαoppγrVmγβi₃tγβI
βi₃stγrγosγlγαtivγI₃llyliαISQzR[PIsu−stitutionsWIAngewandtehChemiehwhInternationalhEditionUI2005UI44UI4b[cV]Z16.4 70

659 •rγp₃r₃tionI₃nβIrγ₃αtivityIoεIhighlyIεunαtion₃lizγβIorg₃nomγt₃lliαsI₃tIthγIW₃lph₃WIpositionIoεIoxygγnI
orInitrogγnWIJournalhofhOrganichChemistryUI1993UIadUIaddVaee 4.2 70

658
StγrγospγαiεiαIprγp₃r₃tionIoεIpolyεunαtion₃lIolγεinsI−yIthγIα₃r−omγt₃l₃tionIoεI₃lkynγsIwithI
polyεunαtion₃lIzinαVαoppγrIorg₃nomγt₃lliαsWIStγrγospγαiεiαIprγp₃r₃tionIoεIεivγVmγm−γrγβI
α₃r−oαyαlγsI−yIintr₃molγαul₃rIα₃r−oαupr₃tionWIJournalhofhthehAmericanhChemicalhSocietyUI1991UIZZ]UIac]aVac4Z

16.4 70

657 †rg₃nozinαIpiv₃l₃tγIrγ₃gγntsfIsγgrγg₃tionUIsolu−ilityUIst₃−iliz₃tionUI₃nβIstruαtur₃lIinsightsWI
AngewandtehChemiehwhInternationalhEditionUI2014UIa]UI[cYbVZY 16.4 69

656 zγwIγεεiαiγntIsynthγsisIoεI₃ni₃phosIlig₃nβsfI₃ppliα₃tionIinIruthγniumVI₃nβIrhoβiumVα₃t₃lyzγβI
γn₃ntiosγlγαtivγIhyβrogγn₃tionsWITetrahedron:hAsymmetryUI2004UIZaUIeZVZY[ 69

655 qn₃ntiosγlγαtivγIsynthγsisIoεI₃lph₃ViononγIβγriv₃tivγsIusingI₃nI₃ntiISQzR[PIsu−stitutionIoεI
εunαtion₃lizγβIzinαIorg₃nomγt₃lliαsWIOrganichLettersUI2004UIbUI[4YeVZZ 6.2 69

654 ziαkγlVo₃t₃lyzγβI•rγp₃r₃tionsIoεIrunαtion₃lizγβI†rg₃nozinαsWIJournalhofhOrganichChemistryUI1996UI
bZUIc4c]Vc4dZ 4.2 69

(1996-1988)
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653 StγrγosγlγαtivγI•rγp₃r₃tionIoεI•olyεunαtion₃lIoyαlopγnt₃nγIpγriv₃tivγsI−yI—₃βiα₃lIziαkγlVIorI
•₃ll₃βiumVo₃t₃lyzγβIo₃r−ozinα₃tionsWIChemistryhwhAhEuropeanhJournalUI1996UI[UIZ[Y4VZ[[Y 4.8 69

652 zγwIprγp₃r₃tionIoεIW₃lph₃WVmγthylγnγVWg₃mm₃WV−utyrol₃αtonγsImγβi₃tγβI−yIQioβomγthylRzinαI
ioβiβγWIJournalhofhthehAmericanhChemicalhSocietyUI1992UIZZ4UIcaceVcadZ 16.4 69

651 SγlγαtivγIm₃gnγsi₃tionIorIzinα₃tionIoεIhighlyIεunαtion₃lizγβI₃lkγnγsI₃nβIαyαlo₃lkγnγsIusingI
[U[UbUbVtγtr₃mγthylpipγriβylI−₃sγsWIAngewandtehChemiehwhInternationalhEditionUI2011UIaYUIZeZ4Vc 16.4 68

650 W₃αkγrIoxiβ₃tionIoεI₃lkγnγsIusingI₃IεluorousI−iph₃siαIsystγmWImImilβIprγp₃r₃tionIoεIpolyεunαtion₃lI
kγtonγsWITetrahedronhLettersUI1998UI]eUIbbbcVbbcY 2 68

649 oo−₃ltQuuRVα₃t₃lyzγβIαrossVαouplingIoεIpolyεunαtion₃lI₃rylIαoppγrIrγ₃gγntsIwithI₃rylI−romiβγsI₃nβI
αhloriβγsWIAngewandtehChemiehwhInternationalhEditionUI2005UI44UI[e4cVaZ 16.4 68

648 —γgioVI₃nβIαhγmosγlγαtivγIzinα₃tionIoεIsγnsitivγI₃nβImoβγr₃tγlyI₃αtiv₃tγβI₃rom₃tiαsI₃nβI
hγtγro₃rom₃tiαsIusingIy•ÜnolWxiolWIJournalhofhOrganichChemistryUI2010UIcaUI4bdbVea 4.2 66

647 pirγktγIy₃gnγsiγrungIεunktion₃lisiγrtγrImrγnγIunβItγtγro₃rγnγImitIQtmpR[ygk[IxiolWIAngewandteh
ChemieUI2007UIZZeUIcd[aVcd[d 3.6 66

646 •rγp₃r₃tionIoεIαyαliαI₃lkγnylm₃gnγsiumIrγ₃gγntsIvi₃I₃nIioβinγXm₃gnγsiumIγxαh₃ngγWIChemicalh
CommunicationsUI2005UIa4]Va 5.8 66

645 orossVαouplingI−γtwγγnI]V•yriβylm₃gnγsiumIohloriβγsI₃nβItγtγro₃rom₃tiαIt₃liβγsWISynlettUI2002UI
[YY[UIZYYdVZYZY 2.2 66

644 ÜinαI₃nβIαoppγrIα₃r−γnoiβsI₃sIγεεiαiγntI₃nβIsγlγαtivγI₃ZXβZImultiαouplingIrγ₃gγntsWIZWIJournalhofh
thehAmericanhChemicalhSocietyUI1989UIZZZUIb4c4Vb4cb 16.4 66

643 •βVα₃t₃lyzγβI˛–V₃ryl₃tionIoεInitrilγsI₃nβIγstγrsI₃nβI˛‡V₃ryl₃tionIoεIuns₃tur₃tγβInitrilγsIwithI
y•Ünol´•xiolWIOrganichLettersUI2011UIZ]UIZbeYV] 6.2 65

642
tighlyIβi₃stγrγosγlγαtivγIironVmγβi₃tγβIoQsp[RVoQsp]RIαrossVαouplingIrγ₃αtionsI−γtwγγnI₃rylI
srign₃rβIrγ₃gγntsI₃nβIαyαliαIioβohyβrinγIβγriv₃tivγsWIAngewandtehChemiehwhInternationalhEditionUI
2011UIaYUI]]Y]Vc

16.4 65

641 zγgishiIαrossVαouplingsIαomp₃ti−lγIwithIunprotγαtγβI₃miβγIεunαtionsWIChemistryhwhAhEuropeanh
JournalUI2009UIZaUIZ][4Vd 4.8 65

640 —γgioVI₃nβIαhγmosγlγαtivγIsynthγsisIoεIεullyIsu−stitutγβIthiophγnγsWIOrganichLettersUI2009UIZZUI44aVd 6.2 65

639 risαhγrIinβolγIsynthγsisIwithIorg₃nozinαIrγ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2010UI
4eUIeaZ]Vb 16.4 65

638 •rγp₃r₃tionIoεIεullyIsu−stitutγβI₃nilinγsIεorIthγIsynthγsisIoεIεunαtion₃lizγβIinβolγsWIOrganichLettersUI
2008UIZYUIZZ]Vb 6.2 65

637 pr₃m₃tiαItit₃niumI₃lkoxiβγIγεεγαtIinIthγIα₃t₃lytiαIγn₃ntiosγlγαtivγI₃ββitionIoεIβi₃lkylzinαsItoI
₃lβγhyβγsWITetrahedronhLettersUI1994UI]aUI4a]eV4a4Y 2 65

636 SynthγsisIoεIsoliβI[VpyriβylzinαIrγ₃gγntsI₃nβIthγirI₃ppliα₃tionIinIzγgishiIrγ₃αtionsWIOrganichLettersUI
2013UIZaUIaca4Vc 6.2 64
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635 mluminumI−₃sγsIεorIthγIhighlyIαhγmosγlγαtivγIprγp₃r₃tionIoεI₃rylI₃nβIhγtγro₃rylI₃luminumI
αompounβsWIAngewandtehChemiehwhInternationalhEditionUI2009UI4dUIZaYZV4 16.4 64

634 sγnγr₃lIprγp₃r₃tionIoεIεunαtion₃lizγβIoVnitro₃rylm₃gnγsiumIh₃liβγsIthroughI₃nIioβinγVm₃gnγsiumI
γxαh₃ngγWIAngewandtehChemiehwhInternationalhEditionUI2002UI4ZUIZbZYVZ 16.4 64

633 •rγp₃r₃tionIoεIεunαtion₃lizγβI₃rylIironQuuRIαompounβsI₃nβI₃IniαkγlVα₃t₃lyzγβIαrossVαouplingIwithI
₃lkylIh₃liβγsWIAngewandtehChemiehwhInternationalhEditionUI2009UI4dUIecZcV[Y 16.4 63

632 hγIrγ₃αtionIoεIthγIhighlyIεunαtion₃lizγβIαoppγrIrγ₃gγntsI—ouQozRÜnuWnr]IwithI₃lβγhyβγsWI
TetrahedronhLettersUI1988UI[eUI]ddcV]deY 2 63

631 zuαlγophiliαityIp₃r₃mγtγrsIεorIβγsigningItr₃nsitionImγt₃lVεrγγIoâ��oI−onβIεormingIrγ₃αtionsIoεI
org₃no−oronIαompounβsWIChemicalhScienceUI2012UI]UIdcdVdd[ 9.4 62

630 —oomItγmpγr₃turγIαrossVαouplingIoεIhighlyIεunαtion₃lizγβIorg₃nozinαIrγ₃gγntsIwithI
thiomγthyl₃tγβIzVhγtγroαyαlγsI−yIniαkγlIα₃t₃lysisWIJournalhofhOrganichChemistryUI2010UIcaUI[Z]ZV] 4.2 62

629 zγwIyixγβIxiXygI₃nβIxiXygXÜnImmiβγsIεorIthγIohγmosγlγαtivγIyγt₃ll₃tionIoεImrγnγsI₃nβI
tγtγro₃rγnγsWIEuropeanhJournalhofhOrganichChemistryUI2009UI[YYeUIZcdZVZcea 3.2 62

628 Sα₃lγ₃−lγI•rγp₃r₃tionIoεIrunαtion₃lizγβI†rg₃nomγt₃lliαsIvi₃IpirγαtγβI†rthoIyγt₃l₃tionIUsingIygVI
₃nβIÜnVmmiβγIn₃sγsWIOrganichProcesshResearchhandhDevelopmentUI2010UIZ4UI]]eV]4a 3.9 62

627 [V•hγn₃llylI₃sI₃Ivγrs₃tilγIprotγαtingIgroupIεorIthγI₃symmγtriαIonγVpotIthrγγVαomponγntIsynthγsisI
oεIprop₃rgyl₃minγsWIChemicalhCommunicationsUI2005UI4ZcaVc 5.8 62

626 tighlyI₃ntiVsγlγαtivγISz[PIsu−stitutionsIoεIαhir₃lIαyαliαI[VioβoV₃llyliαI₃lαoholIβγriv₃tivγsIwithImixγβI
zinαVαoppγrIrγ₃gγntsWIOrganichLettersUI2003UIaUIZYaeVbZ 6.2 62

625 SγlγαtivγI•βQYRVo₃t₃lyzγβImryl₃tionsIwithIzγwIqlγαtrophiliαIorIzuαlγophiliαIyultiVoouplingI
—γ₃gγntsWISynlettUI1996UIZeebUIac]Vaca 2.2 62

624 mInγwIpr₃αtiα₃lI₃symmγtriαIsynthγsisIoεIo[Vsymmγtriα₃lIZUZkVεγrroαγnylIβiolsIvi₃IonSVrγβuαtionWI
TetrahedronhLettersUI1996UI]cUI[aV[d 2 62

623 tighItγmpγr₃turγIzinα₃tionIoεIεunαtion₃lizγβI₃rom₃tiαsI₃nβIhγtγro₃rom₃tiαsIusingIy•ÜnolWxiolI
₃nβImiαrow₃vγIirr₃βi₃tionWIChemicalhCommunicationsUI2009UIabZaVc 5.8 61

622 Struαtur₃lIoh₃r₃αtγriz₃tionIoεI†rg₃noαupr₃tγIrγ₃gγntsWIq·mrSISpγαtrosαopyI₃nβI₃−IunitioI
o₃lαul₃tionsWIJournalhofhthehAmericanhChemicalhSocietyUI1995UIZZcUIZ[4deVZ[4ec 16.4 61

621 •rγp₃r₃tionI₃nβIrγ₃αtionsIoεIzinαI₃nβIαoppγrIorg₃nomγt₃lliαsI−γ₃ringI₃αiβiαIhyβrogγnsWIJournalhofh
OrganichChemistryUI1991UIabUIaec4Vaecd 4.2 61

620 oo−₃ltVo₃t₃lyzγβIqlγαtrophiliαImmin₃tionIoεImrylVI₃nβItγtγro₃rylzinαI•iv₃l₃tγsIwithI
zVtyβroxyl₃minγInγnzo₃tγsWIAngewandtehChemiehwhInternationalhEditionUI2018UIacUIZZYdVZZZZ 16.4 61

619 yoβul₃−lγI₃nβIhighlyIβi₃stγrγosγlγαtivγIα₃r−omγt₃l₃tionsIoεIαyαlopropγnγsWIChemistryhwhAh
EuropeanhJournalUI2014UI[YUIZY]dV4d 4.8 60

618 •rγp₃r₃tionIoεIpolyεunαtion₃lIphosphinγsIusingIzinαIorg₃nomγt₃lliαsWITetrahedron:hAsymmetryUI
1997UIdUIcZaVc]d 60

(1997-2009)
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617 uronVα₃t₃lyzγβI₃rylV₃rylIαrossVαouplingIrγ₃αtionItolγr₃tingI₃miβγsI₃nβIunprotγαtγβIquinolinonγsWI
ChemicalhCommunicationsUI2007UIZea4Vb 5.8 60

616 pi₃stγrγoβivγrgγntIsynthγsisIoεIγn₃ntiomγriα₃llyIpurγIhomo₃llyliαI₃minγIβγriv₃tivγsIαont₃iningI
qu₃tγrn₃ryIα₃r−onIstγrγoαγntγrsWIAngewandtehChemiehwhInternationalhEditionUI2007UI4bUIe[eZV4 16.4 60

615 ooppγrI₃nβIzinαImixγβIgγmVβimγt₃lliαIorg₃niαIαompounβsIsynthγsisI₃nβIrγ₃αtivityWIp₃rtI]WI
TetrahedronhLettersUI1986UI[cUI44[cV44]Y 2 60

614 SynthγsisI₃nβIrγ₃αtivityIoεIgγmVβimγt₃lliαIorg₃niαIαompounβsWI•₃rtIZWITetrahedronhLettersUI1986UI
[cUIZY]eVZY4[ 2 60

613
tighlyIβi₃stγrγosγlγαtivγIoQsp]RVoQspRIαrossVαouplingIrγ₃αtionsI−γtwγγnIZU]VI₃nβIZU4Vsu−stitutγβI
αyαlohγxylzinαIrγ₃gγntsI₃nβI−romo₃lkynγsIthroughIrγmotγIstγrγoαontrolWIAngewandtehChemiehwh
InternationalhEditionUI2011UIaYUI[Zc4Vc

16.4 59

612
zγwIoQ[RVSymmγtriα₃lIZU[Vpiphosph₃nγsIεorIthγIqεεiαiγntI—hoβiumVo₃t₃lyzγβImsymmγtriαI
tyβro−or₃tionIoεIStyrγnγIpγriv₃tivγsIWγIth₃nkIthγIpγutsαhγIrorsαhungsgγmγinsαh₃εtIQxγi−nizI
progr₃mRUIhγIunstitutIβγI—γαhγrαhγsISγrviγrIQSurγsnγsUIrr₃nαγRUI₃nβI••sVSu•S×IεorIεin₃nαi₃lI
supportWIWγIth₃nkI₃lsoInmSrImsIQxuβwigsh₃εγnRUIohγmγt₃llIsm−tIQrr₃nkεurtRUI₃nβIpγguss₃Vtˆ…lsI
msIQt₃n₃uRIεorIthγIgγnγrousIgiεtIoεIαhγmiα₃lsWWIAngewandtehChemiehwhInternationalhEditionUI2001UI4YUIZ[]aVZ[]d

16.4 59

611 mIshortIεorm₃lIsynthγsisIoεIQâ��RVmγthylγnol₃αtoαinIvi₃I₃IniαkγlIα₃t₃lyzγβIintr₃molγαul₃rI
α₃r−ozinα₃tionWITetrahedronhLettersUI1995UI]bUI[]ZV[][ 2 59

610 mInγwIprγp₃r₃tionIoεIβiorg₃nozinαsIεromIolγεinsIvi₃I₃IniαkγlIα₃t₃lyzγβIhyβrozinα₃tionWITetrahedronh
LettersUI1995UI]bUIZY[]VZY[b 2 59

609 ohromiumQuuRVyγβi₃tγβIStγrγoβivγrgγntImββitionsIoεImllyliαI•hosph₃tγsI₃nβIt₃liβγsItoImlβγhyβγsWI
JournalhofhOrganichChemistryUI1995UIbYUI[cb[V[cc[ 4.2 59

608 piεunαtion₃lis₃tionIoεI₃rγnγsI₃nβIhγtγro₃rγnγsI−yIβirγαtγβImγt₃ll₃tionI₃nβIsulεoxiβγVm₃gnγsiumI
γxαh₃ngγWIChemistryhwhAhEuropeanhJournalUI2011UIZcUIa]b[Vc[ 4.8 58

607 pirγαtγβIm₃ng₃n₃tionIoεIεunαtion₃lizγβI₃rγnγsI₃nβIhγtγroαyαlγsIusingItmp[ynIxI[Iygol[IxI4IxiolWI
AngewandtehChemiehwhInternationalhEditionUI2009UI4dUIc[abVbY 16.4 58

606 mISγlγniumIo₃t₃lyzγβIqpoxiβ₃tionIinI•γrεluorin₃tγβISolvγntsIwithItyβrogγnI•γroxiβγWISynlettUI
1999UIZeeeUI4deV4eZ 2.2 58

605 Struαtur₃lIαh₃r₃αtγriz₃tionIoεIorg₃noαoppγrIrγ₃gγntsI−yIq·mrSIspγαtrosαopyWIJournalhofhtheh
AmericanhChemicalhSocietyUI1993UIZZaUI]4dV]aY 16.4 58

604 •βVα₃t₃lyzγβIαrossVαouplingIoεIεunαtion₃lizγβIorg₃nozinαIrγ₃gγntsIwithIthiomγthylVsu−stitutγβI
hγtγroαyαlγsWIOrganichLettersUI2009UIZZUI4[[dV]Z 6.2 57

603 qinI₃llgγmγinγsIVγrε₃hrγnIzurImγt₃VIunβIp₃r₃Vrunktion₃lisiγrungIvonImrγnγnImitIy•[ygk[IxiolWI
AngewandtehChemieUI2008UIZ[YUIZa[bVZa]Y 3.6 57

602 oonvγniγntIm₃gnγsi₃tionIoεI₃rom₃tiαI₃nβIhγtγroαyαliαIringsI−γ₃ringI₃IhyβroxyIgroupIinIprγsγnαγI
oεIxiolWIChemicalhCommunicationsUI2004UI[[ddVe 5.8 57

601 tVnu†wVo₃t₃lyzγβI₃ββitionIoεIkγtonγsI₃nβInitrilγsItoIvinyliαIsil₃nγsUIphosphinγsI₃nβIthioI
βγriv₃tivγsWIChemicalhCommunicationsUI2001UIc4aVc4b 5.8 57

600 •rγp₃r₃tionI₃nβIrγ₃αtivityIoεIεunαtion₃lizγβI₃lkγnylVzinαUIVαoppγrUI₃nβIVαhromiumIorg₃nomγt₃lliαsWI
TetrahedronUI1993UI4eUI[eV4d 2.4 57
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599 riεluoro₃αγtoxyVphγnylsγlγn₃tionIoεInitroolγεinsIrγgiosγlγαtivγIprγp₃r₃tionIoεInitro₃llyliαI₃lαoholI
βγriv₃tivγsI₃nβIthγirIusγI₃sImultiplγIαouplingIrγ₃gγntsWITetrahedronUI1985UI4ZUI4dbZV4dc[ 2.4 57

598 y•Ün†•ivâ�¢xiolfI₃InγwI−₃sγIεorIthγIprγp₃r₃tionIoεI₃irVst₃−lγIsoliβIzinαIpiv₃l₃tγsIoεIsγnsitivγI
₃rom₃tiαsI₃nβIhγtγro₃rom₃tiαsWIOrganichLettersUI2013UIZaUIZ]Y[Va 6.2 56

597 winγtiαsIoεI−rominγVm₃gnγsiumIγxαh₃ngγIrγ₃αtionsIinIsu−stitutγβI−romo−γnzγnγsWIJournalhofh
OrganichChemistryUI2009UIc4UI[cbYV4 4.2 56

596 SynthγsisIoεIβi−γnzothiophγnγsI₃nβIrγl₃tγβIαl₃ssγsIoεIhγtγroαyαlγsI−yIusingIεunαtion₃lizγβI
βithioα₃r−₃m₃tγsWIAngewandtehChemiehwhInternationalhEditionUI2010UI4eUI4caZV4 16.4 56

595 zuαlγophilγIw₃t₃lysγIβγrIuoβVÜinkVmust₃usαhrγ₃ktionfISynthγsγIvonIhoαhεunktion₃lisiγrtγnI
pi₃rylzinkvγr−inβungγnWIAngewandtehChemieUI2004UIZZbUIZY][VZY]b 3.6 56

594 mββitionIoεIεunαtion₃lizγβI₃llyliαI−romiβγsItoItγrmin₃lI₃lkynγsWITetrahedronhLettersUI1984UI[aUIZ4caVZ4cd2 56

593 SynthγsisIoεIεunαtion₃lizγβI−γnzoä−éthiophγnγsI−yIthγIintr₃molγαul₃rIαoppγrVα₃t₃lyzγβI
α₃r−om₃gnγsi₃tionIoεI₃lkynylQ₃rylRthioγthγrsWIAngewandtehChemiehwhInternationalhEditionUI2012UIaZUIZeadVbZ16.4 55

592 oonjug₃tγIyiαh₃γlI₃ββitionsIwithImixγβIβiorg₃nozinαsWITetrahedronUI1998UIa4UIZ4cZVZ4eY 2.4 55

591 ziαkγlVα₃t₃lyzγβIαrossVαouplingIrγ₃αtionsIoεI−γnzyliαIzinαIrγ₃gγntsIwithI₃rom₃tiαI−romiβγsUI
αhloriβγsI₃nβItosyl₃tγsWIChemicalhCommunicationsUI2008UI]Y4bVd 5.8 55

590 runαtion₃lizγβI−γnzyliαIm₃gnγsiumIrγ₃gγntsIthroughI₃IsulεurVm₃gnγsiumIγxαh₃ngγWIAngewandteh
ChemiehwhInternationalhEditionUI2006UI4aUIbYbVe 16.4 55

589 qεεiαiγntIαrossVαouplingIoεIεunαtion₃lizγβI₃rylzinαIh₃liβγsIα₃t₃lyzγβI−yI₃IniαkγlIαhloriβγVβiγthylI
phosphitγIsystγmWIOrganichLettersUI2005UIcUI4dcZV4 6.2 55

588 mnIγεεiαiγntIzγgishiIαrossVαouplingIrγ₃αtionIα₃t₃lyzγβI−yIniαkγlQuuRI₃nβIβiγthylIphosphitγWI
TetrahedronUI2006UIb[UIca[ZVca]] 2.4 55

587 •₃ll₃βiumIα₃t₃lyzγβIstγrγosγlγαtivγIαrossVαouplingsI₃nβI₃αyl₃tionsIoεIαhir₃lIsγαonβ₃ryI
βiorg₃nozinαsWITetrahedronhLettersUI1999UI4YUIbdcVbeY 2 54

586 mirVst₃−lγIsoliβI₃rylI₃nβIhγtγro₃rylIorg₃nozinαIpiv₃l₃tγsfIsynthγsγsI₃nβI₃ppliα₃tionsIinIorg₃niαI
synthγsisWIChemistryhwhAhEuropeanhJournalUI2014UI[YUIZ[[deVec 4.8 53

585 SynthγsisIoεIεunαtion₃lizγβIoVUImVUI₃nβIpVtγrphγnylIβγriv₃tivγsI−yIαonsγαutivγIαrossVαouplingI
rγ₃αtionsIoεItri₃zγnγVsu−stitutγβI₃ryl−oroniαIγstγrsWIChemistryhwhanhAsianhJournalUI2007UI[UIZY[YV]Y 4.5 53

584 •olyεunαtion₃lI−γnzyliαIzinαIαhloriβγsI−yIthγIβirγαtIinsγrtionIoεIm₃gnγsiumIintoI−γnzyliαIαhloriβγsI
inIthγIprγsγnαγIoεIxiolI₃nβIÜnol[WIChemicalhCommunicationsUI2008UIad[4Vb 5.8 53

583 StγrγosγlγαtivγI•rγp₃r₃tionIoεIrunαtion₃lizγβImlkγnylm₃gnγsiumI—γ₃gγntsIvi₃I₃nI
uoβinγâ��y₃gnγsiumIqxαh₃ngγI—γ₃αtionWIJournalhofhOrganichChemistryUI1999UIb4UIZYdYVZYdZ 4.2 53

582 StγrγosγlγαtivγIsynthγsisIoεIsu−stitutγβItγtr₃hyβroεur₃nsI₃nβI−utyrol₃αtonγsI−yI₃InγwIniαkγlI
α₃t₃lyzγβIα₃r−ozinα₃tionWITetrahedronhLettersUI1994UI]aUId]4eVd]a[ 2 53

(1994-1985)
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581 umprovingIthγIt₃logγnVy₃gnγsiumIqxαh₃ngγI−yIusingIzγwIur−oVsrign₃rβI—γ₃gγntsWIChemistryhwhAh
EuropeanhJournalUI2019UI[aUI[beaV[cY] 4.8 53

580
—γgiosγlγαtivγImγt₃l₃tionsIoεIpyrimiβinγsI₃nβIpyr₃zinγsI−yIusingIεrustr₃tγβIxγwisIp₃irsIoεI
nr]´•†qt[I₃nβIhinβγrγβIm₃gnγsiumVI₃nβIzinαV₃miβγI−₃sγsWIAngewandtehChemiehwhInternationalh
EditionUI2013UIa[UIbccbVdY

16.4 52

579 qεεiαiγntImonoVI₃nβI−isVεunαtion₃liz₃tionIoεI]UbVβiαhloropyriβ₃zinγIusingIQtmpR[ÜnW[ygol[W[xiolWI
ChemicalhCommunicationsUI2008UIb]dcVe 5.8 52

578 yγt₃VI₃nβIp₃r₃Vβiεunαtion₃liz₃tionIoεI₃rγnγsIvi₃I₃IsulεoxiβγVm₃gnγsiumIγxαh₃ngγIrγ₃αtionWIOrganich
LettersUI2008UIZYUI]deZV4 6.2 52

577 Stγriα₃llyIhinβγrγβIlithiumIβi₃lkylαupr₃tγsIεorIthγIgγnγr₃tionIoεIhighlyIεunαtion₃lizγβImixγβI
αupr₃tγsIthroughI₃Ih₃logγnVαoppγrIγxαh₃ngγWIAngewandtehChemiehwhInternationalhEditionUI2002UI4ZUI][b]Va16.4 52

576 •rγp₃r₃tionIoεI₃lkylzinαI−romiβγsIusingI₃InγwIynXouIα₃t₃lyzγβI−rominγVzinαIγxαh₃ngγIrγ₃αtionWI
TetrahedronhLettersUI1994UI]aUIZZccVZZdY 2 52

575 oo−₃ltVo₃t₃lyzγβIqlγαtrophiliαImmin₃tionsIwithImnthr₃nilsfImnIqxpγβiγntI—outγItoIoonβγnsγβI
–uinolinγsWIJournalhofhthehAmericanhChemicalhSocietyUI2019UIZ4ZUIedVZY] 16.4 52

574 †xiβ₃tivγI₃min₃tionIoεIαupr₃tγβIpyrimiβinγI₃nβIpurinγIβγriv₃tivγsWIOrganichLettersUI2008UIZYUIZcZaVd 6.2 51

573 —γgioVI₃nβIαhγmosγlγαtivγIm₃gnγsi₃tionIoεIprotγαtγβIur₃αilsI₃nβIthiour₃αilsIusingIy•ygolIxIxiolI
₃nβIy•Q[RygIxI[IxiolWIOrganichandhBiomolecularhChemistryUI2008UIbUI][]cVe 3.9 51

572 o₃t₃lytiαI₃symmγtriαIrγβuαtivγI₃ββitionIoεIolγεinsItoI₃lβγhyβγsImγβi₃tγβI−yI−oronI₃nβIzinαI
org₃nomγt₃lliαsWITetrahedronhLettersUI1994UI]aUIeYYcVeYZY 2 51

571 —γ₃αtivityIoεIthγIZVlithi₃VZVzinα₃₃lkγnγsWImIεorm₃lIrγgiospγαiεiαI₃ββitionIoεI₃llylzinαI−romiβγItoI
₃lkγnγsWI•₃rtI4WITetrahedronhLettersUI1986UI[cUI44]ZV44]4 2 51

570 qn₃ntiosγlγαtivγIsynthγsisIoεIZU[VUIZU]VI₃nβIZU4VI₃mino₃lαoholsI−yIthγI₃ββitionIoεIβi₃lkylzinαsItoIZU[VUI
ZU]VI₃nβIZU4VI₃mino₃lβγhyβγsWITetrahedronUI1998UIa4UIb]daVb4Y[ 2.4 50

569 Unα₃t₃lyzγβIαonjug₃tγI₃ββitionsIoεIβiorg₃nozinαsIinIzVmγthylpyrroliβinonγWITetrahedronhLettersUI
1996UI]cUI44eaV44ed 2 50

568 SynthγsisI₃nβIrγ₃αtionsIoεIsu−stitutγβInitroV₃llyl₃tingIrγ₃gγntsWITetrahedronhLettersUI1982UI[]UI]decV]eYY2 50

567 pirγαtI₃mino₃lkyl₃tionIoεI₃rγnγsI₃nβIhγt₃rγnγsIvi₃IziVα₃t₃lyzγβIzγgishiIαrossVαouplingIrγ₃αtionsWI
OrganichLettersUI2007UIeUIaa[eV][ 6.2 49

566 rγrroαγnylV–Uuzm•fI₃Ipl₃n₃rIαhir₃lI•UzVlig₃nβIεorIp₃ll₃βiumVα₃t₃lyzγβI₃llyliαIsu−stitutionIrγ₃αtionsWI
Tetrahedron:hAsymmetryUI2006UIZcUIZZbVZ[] 49

565 o₃t₃lytiαImsymmγtriαI•rγp₃r₃tionIoεI•olyεunαtion₃lI•rotγαtγβIZU[VpiolsI₃nβIqpoxiβγsWIJournalhofh
OrganichChemistryUI1994UIaeUI]cbYV]cbZ 4.2 49

564 •rγp₃r₃tionIoεIpolyεunαtion₃lInitroIolγεinsI₃nβInitro₃lk₃nγsIusingIthγIαoppγrVzinαIrγ₃gγntsI
—ouQozRÜnuWIJournalhofhOrganichChemistryUI1992UIacUIa4]ZVa4]d 4.2 49
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563 yixγβIgγmVβimγt₃lliαIorg₃niαIαompounβsWImInγwIαl₃ssIoεImultiVαouplingIrγ₃gγntsIp₃rtI[WI
TetrahedronhLettersUI1986UI[cUIZY4]VZY4b 2 49

562
•r₃αtiα₃lIαontinuousVεlowItr₃ppingImγt₃l₃tionsIoεIεunαtion₃lizγβI₃rγnγsI₃nβIhγtγro₃rγnγsIusingI
y•xiIinIthγIprγsγnαγIoεIygUIÜnUIouUIorIx₃Ih₃liβγsWIAngewandtehChemiehwhInternationalhEditionUI2015UI
a4UIZ[aYZVa

16.4 48

561 winγtiαsIoεI−rominγVm₃gnγsiumIγxαh₃ngγIrγ₃αtionsIinIhγtγro₃rylI−romiβγsWIOrganichLettersUI2009UI
ZZUI]aY[Va 6.2 48

560 yγt₃l₃tγβInitrilγsfIorg₃nolithiumUIVm₃gnγsiumUI₃nβIVαoppγrIγxαh₃ngγIoεI₃lph₃Vh₃lonitrilγsWIJournalh
ofhOrganichChemistryUI2005UIcYUI[[YYVa 4.2 48

559 yilβIsynthγsisIoεIpolyεunαtion₃lI−γnzimiβ₃zolγsI₃nβIinβolγsI−yIthγIrγβuαtionIoεIεunαtion₃lizγβI
nitro₃rγnγsIwithIphγnylm₃gnγsiumIαhloriβγWIChemistryhwhAhEuropeanhJournalUI2003UIeUIa][]V]Z 4.8 48

558 mIβirγαtIαonvγrsionIoεIvinyliαIorg₃noαoppγrIαompounβsItoI₃llyliαIzinαI₃nβIαoppγrIorg₃nomγt₃lliαsWI
JournalhofhthehAmericanhChemicalhSocietyUI1990UIZZ[UIbZ4bVbZ4d 16.4 48

557 oonvγniγntIitr₃tionIyγthoβIεorI†rg₃nomγt₃lliαIÜinαUIy₃gnγsiumUI₃nβIx₃nth₃niβγ´›I—γ₃gγntsWI
SynthesisUI2006UI[YYbUIYdeYVYdeZ 2.9 47

556 SuααγssivγIioβinγVm₃gnγsiumIorIVαoppγrIγxαh₃ngγIrγ₃αtionsIεorIthγIsγlγαtivγIεunαtion₃liz₃tionIoεI
polyh₃logγn₃tγβI₃rom₃tiαsWIOrganichLettersUI2003UIaUIZ[[eV]Z 6.2 47

555 tVnu†wVmγβi₃tγβIhyβrophosphin₃tionIoεIεunαtion₃lizγβI₃lkγnγsfI₃InovγlIsynthγsisIoεIαhir₃lI•UzVI
₃nβI•U•Vlig₃nβsWIJournalhofhOrganichChemistryUI2004UIbeUI4aeaVbYZ 4.2 47

554 •rγp₃r₃tionIoεItighlyIrunαtion₃lizγβI•yriβylm₃gnγsiumI—γ₃gγntsIεorIthγISynthγsisIoεI
•olyεunαtion₃lI•yriβinγsWISynlettUI1998UIZeedUIZ]aeVZ]bY 2.2 47

553 •rγp₃r₃tionI₃nβIrγ₃αtionIoεInγwIβi₃lkylzinαsIo−t₃inγβI−yI₃I−oronVzinαItr₃nsmγt₃l₃tionWWI
TetrahedronhLettersUI1993UI]4UIa[bZVa[b4 2 47

552 mIhighlyIstγrγosγlγαtivγIolγεin₃tionIoεI₃lβγhyβγsIusingInγwIzinαI₃nβIzirαoniumIZUZV−imγt₃lliαI
rγ₃gγntsWIJournalhofhthehAmericanhChemicalhSocietyUI1991UIZZ]UIedddVedeY 16.4 47

551
toαhIsγlγktivγIyγt₃lliγrungγnIvonI•yriβinγnIunβIvγrw₃nβtγnItγtγroαyαlγnImithilεγIεrustriγrtγrI
xγwisV•₃₃rγIsowiγItmpVÜinkVIunβItmpVy₃gnγsiumVn₃sγnImitInr]k†qt[WIAngewandtehChemieUI2010UI
Z[[UIaad[Vaadb

3.6 46

550 •rγp₃r₃tionIoεInγwIεunαtion₃lizγβIαyαlopropylm₃gnγsiumIrγ₃gγntsWIAngewandtehChemiehwh
InternationalhEditionUI2002UI4ZUI]aZV[ 16.4 46

549 •rγp₃r₃tionIoεIεunαtion₃lizγβIprim₃ryIαhir₃lI₃minγsI₃nβI₃miβγsIvi₃I₃nIγn₃ntiosγlγαtivγI
thrγγVαomponγntIsynthγsisIoεIprop₃rgyl₃minγsWITetrahedronUI2005UIbZUIZZ4ZdVZZ4[b 2.4 46

548 •rγp₃r₃tionIoεIpolyεunαtion₃lIhγtγroαyαlγsIusingIhighlyIεunαtion₃lizγβI₃min₃tγβI₃rylm₃gnγsiumI
rγ₃gγntsI₃sIvγrs₃tilγIsα₃εεolβsWIOrganichLettersUI2002UI4UIZdZeV[[ 6.2 46

547 •rγp₃r₃tionIoεIεunαtion₃lizγβI₃lkγnylm₃gnγsiumI−romiβγsIvi₃I₃I−rominγâ��m₃gnγsiumIγxαh₃ngγWI
TetrahedronhLettersUI2000UI4ZUI]]ZeV]][[ 2 46

546 zγwIprγp₃r₃tionIoεIy•Ünol´•xiolI−yIÜnIinsγrtionIintoIy•olWImppliα₃tionItoIthγIεunαtion₃liz₃tionI
oεIβi−romoβi₃zinγsWIOrganichLettersUI2013UIZaUIZZ[dV]Z 6.2 45

(2013-1986)
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545 hγIygVoppγn₃uγrIoxiβ₃tionI₃sI₃ImilβImγthoβIεorIthγIsynthγsisIoεI₃rylI₃nβImγt₃lloαγnylIkγtonγsWI
ChemistryhwhAhEuropeanhJournalUI2007UIZ]UI[ZaV[c 4.8 45

544 ohγmosγlγαtivγIoQsp]RVtI−onβI₃αtiv₃tionIεorIthγIprγp₃r₃tionIoεIαonβγnsγβIzVhγtγroαyαlγsWI
ChemistryhwhanhAsianhJournalUI2007UI[UI4ZbV]] 4.5 45

543 SynthγsisIoεIεunαtion₃lizγβInitro₃rylm₃gnγsiumIh₃liβγsIvi₃I₃nIioβinγVm₃gnγsiumIγxαh₃ngγWIJournalh
ofhOrganichChemistryUI2005UIcYUI[44aVa4 4.2 45

542 •rγp₃r₃tionIoεI˛–Vεunαtion₃lizγβI₃lkγnylm₃gnγsiumIrγ₃gγntsIvi₃I₃Ih₃liβγâ��m₃gnγsiumIγxαh₃ngγWI
TetrahedronUI2002UIadUI4cdcV4cee 2.4 45

541 StγrγosγlγαtivγIsynthγsisIoεIsγαonβ₃ryIorg₃nozinαIrγ₃gγntsI₃nβIthγirIrγ₃αtionIwithIhγtγro₃tomiαI
γlγαtrophilγsWIOrganichLettersUI2001UI]UIZ[cV]Y 6.2 45

540 hγIαhγmistryIoεIpolyεunαtion₃lIorg₃nozinαI₃nβIαoppγrIrγ₃gγntsWIPurehandhAppliedhChemistryUI1992UI
b4UI]bZV]be 2.1 45

539 mInγwIα₃t₃lytiαI₃symmγtriαI₃ppro₃αhItoIpolyεunαtion₃lI₃lβolIproβuαtsImγβi₃tγβI−yIzinαI
org₃nomγt₃lliαsWITetrahedronhLettersUI1993UI]4UIaddZVadd4 2 45

538
qlγαtrophiliαI₃rom₃tiαIsu−stitutionsIoεI₃ryltriεluoro−or₃tγsIwithIrγtγntionIoεIthγInr]VIgroupfI
qu₃ntiεiα₃tionIoεIthγI₃αtiv₃tingI₃nβIβirγαtingIγεεγαtsIoεIthγItriεluoro−or₃tγIgroupWIJournalhofhtheh
AmericanhChemicalhSocietyUI2013UIZ]aUIb]ZcV[4

16.4 44

537 SγlγαtivγI₃nβImultiplγIεunαtion₃liz₃tionIoεIpyriβinγsI₃nβI₃lk₃loiβsIvi₃IygVI₃nβIÜnVorg₃nomγt₃lliαI
intγrmγβi₃tγsWIOrganichLettersUI2011UIZ]UI[]YbVe 6.2 44

536 rorm₃lIγn₃ntiosγlγαtivγIsynthγsisIoεIQTRVγstronγWIOrganichLettersUI2007UIeUIZY[ZV] 6.2 44

535 —γl₃tivγIr₃tγsIoεI−rominγVm₃gnγsiumIγxαh₃ngγIrγ₃αtionsIinIsu−stitutγβI−romo−γnzγnγI
βγriv₃tivγsWIAngewandtehChemiehwhInternationalhEditionUI2008UI4cUI[Y[V4 16.4 44

534 aVqnβoVrigon₃lIringIαlosurγsIoεIuns₃tur₃tγβIsulεonγsWWITetrahedronhLettersUI1985UI[bUI44aaV44ad 2 44

533 •rγp₃r₃tionIoεIεunαtion₃lizγβIinβolγsI₃nβI₃z₃inβolγsI−yIthγIintr₃molγαul₃rIαoppγrVmγβi₃tγβI
α₃r−om₃gnγsi₃tionIoεIyn₃miβγsWIAngewandtehChemiehwhInternationalhEditionUI2013UIa[UIZYYd4Vd 16.4 43

532 rullIεunαtion₃liz₃tionIoεIthγIcV₃z₃inβolγIsα₃εεolβI−yIsγlγαtivγImγt₃l₃tionI₃nβIsulεoxiβγXm₃gnγsiumI
γxαh₃ngγWIAngewandtehChemiehwhInternationalhEditionUI2013UIa[UIZYYe]Vb 16.4 43

531 •rγp₃r₃tionIoεIhighlyIεunαtion₃lizγβI₃lkylzinαIh₃liβγsIεromI₃lkylI−romiβγsIusingIygUIÜnol[I₃nβIxiolWI
ChemicalhCommunicationsUI2010UI4bUI4Yd[V4 5.8 43

530 •rγp₃r₃tionIoεIεunαtion₃lizγβI]U4VpyriβynγsIvi₃I[Vm₃gnγsi₃tγβIβi₃rylIsulεon₃tγsWITetrahedronUI2007UI
b]UI[cdcV[cec 2.4 43

529 •rγp₃r₃tionIoεIpiVUIriVUI₃nβIγtr₃VSu−stitutγβIrunαtion₃lizγβIrγrroαγnγsIvi₃Iy₃gnγsiumI
†rg₃nomγt₃lliαsWIOrganometallicsUI2007UI[bUIbbe4Vbbec 3.8 43

528
qn₃ntiosγlγαtivγIo₃t₃lytiαImββitionIoεIrunαtion₃lizγβIpi₃lkylzinαIoompounβsItoI˛†VSt₃nnyl₃tγβI
mlβγhyβγsfImIoonvγniγntI•rγp₃r₃tionIoεIohir₃lI˛†VI₃nβI˛‡Vrunαtion₃lizγβISγαonβ₃ryImlαoholsWI
AngewandtehChemiehInternationalhEditionhinhEnglishUI1993UI][UIad[Vad4

43
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527 StγrγosγlγαtivγIsynthγsisIoεIpolyεunαtion₃lIβiVI₃nβItrisu−stitutγβIαyαlopγnt₃nγIβγriv₃tivγsIusingI₃I
nγwIp₃ll₃βiumIα₃t₃lyzγβIαyαliz₃tionWWITetrahedronhLettersUI1993UI]4UIceZZVceZ4 2 43

526 mIβirγαtIprγp₃r₃tionIoεIvinylogousI₃αylI₃nionIγquiv₃lγntsWIJournalhofhOrganichChemistryUI1991UIabUI4ae]V4aeb4.2 43

525 —γαγntImβv₃nαγsIinIuronVo₃t₃lyzγβIosp[â��osp[IorossVoouplingsWISynthesisUI2015UI4cUIZbebVZcYa 2.9 42

524 zγwIinIsituItr₃ppingImγt₃l₃tionsIoεIεunαtion₃lizγβI₃rγnγsI₃nβIhγtγro₃rγnγsIwithIy•xiIinIthγI
prγsγnαγIoεIÜnol[I₃nβIothγrImγt₃lIs₃ltsWIAngewandtehChemiehwhInternationalhEditionUI2014UIa]UIce[dV][ 16.4 42

523 runαtion₃liz₃tionIoεIhγtγroαyαliαIαompounβsIusingIpolyεunαtion₃lIm₃gnγsiumI₃nβIzinαIrγ₃gγntsWI
BeilsteinhJournalhofhOrganichChemistryUI2011UIcUIZ[bZVcc 2.5 42

522 ygol[V−γsαhlγunigtγImββitionγnIvonIεunktion₃lisiγrtγnI†rg₃nozinkrγ₃gγntiγnI₃nImlβγhyβγUI
wγtonγIunβIwohlγnβioxiβWIAngewandtehChemieUI2010UIZ[[UI4cbeV4cc] 3.6 42

521
pi₃stγrγosγlγαtivγIsynthγsisIoεIhomo₃llyliαI₃lαoholsIwithI₃βj₃αγntItγrti₃ryI₃nβIqu₃tγrn₃ryIαγntγrsI
−yIusingIεunαtion₃lizγβI₃llyliαI₃luminumIrγ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2010UI
4eUIdaZbVe

16.4 42

520 •rγp₃r₃tionIoεIzinαIorg₃nomγt₃lliαsIβγrivγβIεromInuαlγosiβγsI₃nβInuαlγiαI₃αiβI−₃sγsI₃nβI•βQYRI
α₃t₃lyzγβIαouplingIwithI₃rylIioβiβγsWITetrahedronhLettersUI1996UI]cUId]caVd]cd 2 42

519 •rγp₃r₃tionI₃nβIrγ₃αtionsIoεIZUZVzinαUI−oronI₃nβIZUZVαoppγrUI−oronI₃lkγnylI−imγt₃lliαsWITetrahedronh
LettersUI1992UI]]UI]cZcV]c[Y 2 42

518 •olyεunαtion₃lIÜinαI₃nβIy₃gnγsiumI†rg₃nomγt₃lliαsIεorI†rg₃niαISynthγsisfISomγI•γrspγαtivγsWI
SynthesisUI2016UI4dUIZZYZVZZYc 2.9 41

517 hγIt₃logγnXy₃gnγsiumVqxαh₃ngγIUsingIi•rygol´•xiolI₃nβI—γl₃tγβIqxαh₃ngγI—γ₃gγntsWI
HeterocyclesUI2014UIddUId[c 0.8 41

516 Sα₃lγ₃−lγI•rγp₃r₃tionIoεISγnsitivγIrunαtion₃lizγβImrom₃tiαsI₃nβItγtγro₃rom₃tiαsIvi₃IpirγαtγβI
yγt₃l₃tionIUsingItmpÜnol´•xiolWIOrganichProcesshResearchhandhDevelopmentUI2010UIZ4UIZ[eeVZ]Y] 3.9 41

515
•rγp₃r₃tionIoεIorg₃no₃luminumIrγ₃gγntsIεromIprop₃rgyliαI−romiβγsI₃nβI₃luminumI₃αtiv₃tγβI−yI
•−ol[I₃nβIthγirIrγgioVI₃nβIβi₃stγrγosγlγαtivγI₃ββitionItoIα₃r−onylIβγriv₃tivγsWIChemistryhwhAh
EuropeanhJournalUI2010UIZbUIed[eV]4

4.8 41

514 ohγmoVI₃nβIrγgiosγlγαtivγIεunαtion₃liz₃tionIoεIur₃αilIβγriv₃tivγsWImppliα₃tionsItoIthγIsynthγsisIoεI
oxypurinolI₃nβIγmivirinγWIOrganichLettersUI2006UIdUI]c]cV4Y 6.2 41

513 •olyεunαtion₃lIÜinαI†rg₃nomγt₃lliαsIεorI†rg₃niαISynthγsisI2005UI[aZV]4b 41

512 SynthγsisIoεIohir₃lIrγrroαγnylVSu−stitutγβI˛†VmminoIoyαlopγnt₃βiγnγsI₃nβIhγirIoomplγx₃tionItoI
r₃nsitionIyγt₃lsWIOrganometallicsUI1998UIZcUIcVe 3.8 41

511 orossVαouplingI−γtwγγnIεunαtion₃lizγβI₃lkylαoppγrIrγ₃gγntsI₃nβIεunαtion₃lizγβI₃lkylIh₃liβγsWI
JournalhofhOrganichChemistryUI1993UIadUI4cdZV4cd[ 4.2 41

510 zγwIγn₃ntiosγlγαtivγIsynthγsγsIoεI₃αγtylγniαI₃lαoholsIusingIεunαtion₃lizγβIβiorg₃nozinαsWI
Tetrahedron:hAsymmetryUI1995UIbUI[bcaV[bcd 41

(1995-1993)
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509 mIgγnγr₃lIprγp₃r₃tionIoεIhighlyIεunαtion₃lizγβIzinαI₃nβIαoppγrIorg₃nomγt₃lliαsI₃tIthγI
W₃lph₃WVpositionItoI₃nIoxygγnWIJournalhofhOrganichChemistryUI1990UIaaUI4ceZV4ce] 4.2 41

508 tγrstγllungIvonIεγstγnIs₃lzst₃−ilisiγrtγnI†rg₃nozinkrγ₃gγntiγnIunβIβγrγnImnwγnβungIinI
wrγuzkupplungγnIunβIo₃r−onyl₃ββitionγnWIAngewandtehChemieUI2011UIZ[]UIe]c[Ve]cb 3.6 40

507 runαtion₃liz₃tionIoεIunprotγαtγβIur₃αilIβγriv₃tivγsIusingIthγIh₃logγnVm₃gnγsiumIγxαh₃ngγWI
OrganichLettersUI2007UIeUIZb]eV4Z 6.2 40

506 r₃αilγI₃nβIr₃αγmiz₃tionVεrγγIαonvγrsionIoεIαhir₃lInitrilγsIintoIpyriβinγIβγriv₃tivγsWIJournalhofh
OrganichChemistryUI2003UIbdUIe[[ZVa 4.2 40

505 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIrunαtion₃lizγβIy₃gnγsiumIo₃r−γnoiβsWISynlettUI1999UIZeeeUIZd[YVZd[[ 2.2 40

504 SynthγsisIoεIoomplγxIpruglikγIyolγαulγsI−yIthγIUsγIoεItighlyIrunαtion₃lizγβInγnαhVSt₃−lγI
†rg₃nozinαI—γ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2016UIaaUIZ]cZ4VZ]cZd 16.4 40

503 oontinuousIεlowIm₃gnγsi₃tionIoεIεunαtion₃lizγβIhγtγroαyαlγsI₃nβI₃αryl₃tγsIwithIy•ygolkxiolWI
AngewandtehChemiehwhInternationalhEditionUI2014UIa]UIce]]Vc 16.4 39

502 xuεtst₃−ilγIεγstγI₃rom₃tisαhγIunβIhγtγroαyαlisαhγIÜinkrγ₃gγntiγnIβurαhIhoαhsγlγktivγI
yγt₃lliγrungγnIεˆ…rIzγgishiVwrγuzkupplungγnWIAngewandtehChemieUI2012UIZ[4UIeab]Veabc 3.6 39

501 •hosphoroβi₃miβ₃tγVβirγαtγβImγt₃l₃tionIoεIzVhγtγroαyαlγsIusingIygVI₃nβIÜnVy•I−₃sγsWIOrganich
LettersUI2010UIZ[UIZed4Vc 6.2 39

500 mIzγwItighlyIStγrγosγlγαtivγI—γ₃rr₃ngγmγntIoεImαyαliαIγrti₃ryI†rg₃no−or₃nγsfIImnIqx₃mplγIoεI
tighlyIStγrγosγlγαtivγI—γmotγIoâ��tImαtiv₃tionWIJournalhofhthehAmericanhChemicalhSocietyUI1999UIZ[ZUIbe4YVbe4Z16.4 39

499 —γgiosγlγαtivγIεunαtion₃liz₃tionIoεIthγIox₃zolγIsα₃εεolβIusingIy•V−₃sγsIoεIygI₃nβIÜnWIOrganich
LettersUI2013UIZaUIbZb[Va 6.2 38

498 zγwIprγp₃r₃tionIoεI−γnzyliαI₃luminumI₃nβIzinαIorg₃nomγt₃lliαsI−yIβirγαtIinsγrtionIoεI₃luminumI
powβγrWIOrganichLettersUI2011UIZ]UIb44YV] 6.2 38

497 —₃βik₃lk₃t₃lysγIinIβγrIwum₃β₃VwrγuzkupplungImitIεunktion₃lisiγrtγnIsrign₃rβV—γ₃gγntiγnWI
AngewandtehChemieUI2009UIZ[ZUI[ZZV[Za 3.6 38

496 †xiβ₃tivγI₃min₃tionIoεIhγtγro₃rom₃tiαIzinαIrγ₃gγntsImγβi₃tγβI−yI•huQ†mαRQ[RWIOrganichLettersUI
2009UIZZUIaZadVbZ 6.2 38

495 tighlyIβi₃stγrγosγlγαtivγIprγp₃r₃tionIoεIQqRV₃lkγnylsil₃nγsI−γ₃ringI₃nI₃lph₃Vαhir₃lIαγntγrWIOrganich
LettersUI2007UIeUIZY4ZV4 6.2 38

494 —γ₃αtivityIoεIst₃−lγInγopγntylV•βIintγrmγβi₃tγsIinIthγI₃−sγnαγIoεInuαlγophilγWITetrahedronhLettersUI
2007UI4dUI4e4]V4e4b 2 38

493 StγrγosγlγαtivγISIzI[Vsu−stitutionsIusingIpolyεunαtion₃lIlithiumI₃rylαupr₃tγsIprγp₃rγβI−yI₃nI
ioβinγVαoppγrIγxαh₃ngγWIOrganichLettersUI2004UIbUIa[eV]Z 6.2 38

492 Su−str₃tγVαontrollγβIhighlyIβi₃stγrγosγlγαtivγIsynthγsisIoεIprim₃ryI₃nβIsγαonβ₃ryIβiorg₃nozinαI
rγ₃gγntsI−yIhyβro−or₃tionX−oronVzinαIγxαh₃ngγIsγquγnαγWIChemistryhwhAhEuropeanhJournalUI2003UIeUI[cdeVeb4.8 38
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491 •rγp₃r₃tionIoεIεunαtion₃lizγβI₃rylm₃gnγsiumIrγ₃gγntsI−γ₃ringI₃nIoVαhloromγthylIgroupWIJournalhofh
OrganichChemistryUI2000UIbaUIdZYdVZY 4.2 38

490 •rγp₃r₃tionIoεIpolyεunαtion₃lIkγtonγsI−yI₃Iαo−₃ltQuuRImγβi₃tγβIα₃r−onyl₃tionIoεIorg₃nozinαI
rγ₃gγntsWITetrahedronhLettersUI1995UI]bUId4ZZVd4Z4 2 38

489 o₃t₃lytiαI₃symmγtriαIsynthγsisIoεIαhir₃lIsγαonβ₃ryIpolyεunαtion₃lI₃lαoholsIusingIβiorg₃nozinαsWI
AppliedhOrganometallichChemistryUI1995UIeUIZcaVZdd 3.1 38

488 mnIγ₃syIsynthγsisIoεIthγI[VphγnylsulεonylVsu−stitutγβI₃llyliαI−romiβγsI₃nβI₃αγt₃tγsI₃nβIthγirI
rγ₃αtivityItow₃rβsInuαlγophilγsWITetrahedronhLettersUI1986UI[cUIaYeaVaYed 2 38

487 ZU4VmββitionsIoεIthγIhighlyIεunαtion₃lizγβIαoppγrIrγ₃gγntsI—ouQozRÜnuI´•I[Inr•]ItoItrisu−stitutγβI
γnonγsWImInγwInr]IpromotγβIαyαliz₃tionIrγ₃αtionWITetrahedronhLettersUI1988UI[eUIbbe]Vbbeb 2 38

486 —γgiosγlγαtivγIzinα₃tionIoεIinβ₃zolγsIusingIy•[ÜnI₃nβIzγgishiIαrossVαouplingIwithI₃rylI₃nβI
hγtγro₃rylIioβiβγsWIChemicalhCommunicationsUI2012UI4dUI[bdYV[ 5.8 37

485 •rγp₃r₃tionI₃nβIrγ₃αtionsIoεI[Vzinα₃tγβI[VαyαlohγxγnVZVonγI₃nβIrγl₃tγβIhγtγroαyαlγsWITetrahedronUI
1997UIa]UIZbcZZVZbc[Y 2.4 37

484 zγwI•UzVεγrroαγnylIlig₃nβsIεorIrhoβiumVα₃t₃lyzγβIhyβro−or₃tionI₃nβIp₃ll₃βiumVα₃t₃lyzγβI₃llyliαI
₃lkyl₃tionWITetrahedron:hAsymmetryUI2003UIZ4UI[aaV[b4 37

483 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIpiorg₃nozinαsIεromIpiγniαISilylIqnolIqthγrsWIJournalhofhOrganich
ChemistryUI1995UIbYUI]]ZZV]]Zc 4.2 37

482
Synthˆ¤sγIβγIβiˆ¤nγsVZU4Iεonαtionn₃lisˆ'sIp₃rI₃ββitionIβγIzinαiquγsI₃llyliquγsIεonαtionn₃lisˆ'sIsurIβγsI
₃lαynγsIvr₃isIγtIlγurIαyαlis₃tionIγnIhˆ'tˆ'roαyαlγsIouIα₃r−oαyαlγsWIJournalhofhOrganometallichChemistry
UI1986UI]YeUIZV[]

2.3 37

481 zitro₃llyl₃tionIoεIhighlyIrγ₃αtivγIorg₃nolithiumIαompounβsI−yI[VnitroV]Vpiv₃loyloxyVZVpropγnγI
Qz••RWITetrahedronhLettersUI1981UI[[UI][[]V][[b 2 37

480 r₃nsitionVmγt₃lVεrγγInrâ��Vmγβi₃tγβIoxiβ₃tivγI₃nβInonVoxiβ₃tivγIαrossVαouplingIoεIpyriβinγsWI
AngewandtehChemiehwhInternationalhEditionUI2014UIa]UIdc4bVaY 16.4 36

479 SynthγsisIoεIsu−stitutγβI₃β₃m₃ntylzinαIrγ₃gγntsIusingI₃IygVinsγrtionIinIthγIprγsγnαγIoεIÜnolâ��I₃nβI
εurthγrIεunαtion₃liz₃tionsWIOrganichLettersUI2014UIZbUI[4ZdV[Z 6.2 36

478 †rg₃nozinαI•iv₃l₃tγI—γ₃gγntsfISγgrγg₃tionUISolu−ilityUISt₃−iliz₃tionUI₃nβIStruαtur₃lIunsightsWI
AngewandtehChemieUI2014UIZ[bUI[c44V[c4d 3.6 36

477 mtomVγαonomiα₃lIprγp₃r₃tionIoεI₃rylVI₃nβIhγtγro₃rylVl₃nth₃numIrγ₃gγntsI−yIβirγαtγβI
orthoVmγt₃l₃tionI−yIusingItmp]äx₃éWIChemistryhwhAhEuropeanhJournalUI2010UIZbUI]]Y4Vc 4.8 36

476 tmpQ4RÜrfI₃nI₃tomVγαonomiα₃lI−₃sγIεorIthγImγt₃l₃tionIoεIεunαtion₃lizγβI₃rγnγsI₃nβIhγtγro₃rγnγsWI
AngewandtehChemiehwhInternationalhEditionUI2010UI4eUIda[YV4 16.4 36

475
o₃t₃lytiαI₃symmγtriαIsynthγsisIoεIprotγαtγβI˛–VhyβroxyI₃lβγhyβγsI₃nβIrγl₃tγβIZU[Vβiεunαtion₃lIαhir₃lI
−uilβingI−loαksWImnIγn₃ntiosγlγαtivγIsynthγsisIoεIQâ��RVγxoVI₃nβIQâ��RVγnβoV−rγviαominWITetrahedron:h
AsymmetryUI1997UIdUIcceVdYY

36

474 •rγp₃r₃tionIoεI₃rylV₃lkyl₃minγsIvi₃IγlγαtrophiliαI₃min₃tionIoεIεunαtion₃lizγβI₃ryl₃zoItosyl₃tγsIwithI
₃lkylzinαIrγ₃gγntsWIOrganichLettersUI2006UIdUI]c4ZV4 6.2 36

(2006-2000)
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473 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεItγtγro₃rylI†rg₃nom₃gnγsiumIoompounβsWIChemistryhLettersUI2006UI
]aUI[Vc 1.7 36

472 rirstIStuβyIoεISynthγsγsI₃nβI—γ₃αtivityIoεIsrign₃rβIoompounβsIinIthγIpi₃zinγISγriγsWIpi₃zinγsWI•₃rtI
[cWITetrahedronUI2000UIabUI[baV[c] 2.4 36

471 yixγβIαoppγrUIzinαI[V₃minoI−γnzyliαIorg₃nomγt₃lliαsI₃sIγεεiαiγntIrγ₃gγntsIεorIthγIsynthγsisIoεI
hγtγroαyαlγsWITetrahedronhLettersUI1989UI]YUI4ceaV4ced 2 36

470 •rγp₃r₃tionIoεISoliβUISu−stitutγβImllyliαIÜinαI—γ₃gγntsI₃nβIhγirI—γ₃αtionsIwithIqlγαtrophilγsWI
AngewandtehChemiehwhInternationalhEditionUI2015UIa4UIZYbb[Va 16.4 35

469 •rγp₃r₃tionsI₃nβIrγ₃αtionsIoεISraVsu−stitutγβI₃rylI₃nβIhγtγro₃rylIβγriv₃tivγsIvi₃IygI₃nβIÜnI
org₃nomγt₃lliαsWIChemistryhwhAhEuropeanhJournalUI2012UIZdUIZY[]4Vd 4.8 35

468 sγstγuγrtγIy₃ng₃niγrungIεunktion₃lisiγrtγrImrγnγIunβItγtγroαyαlγnImithilεγIvonI
tmp[ynk[Iygol[k4IxiolWIAngewandtehChemieUI2009UIZ[ZUIc]e[Vc]eb 3.6 35

467 toαhIγn₃ntiosγlγktivγISynthγsγIvonItγrtiˆ⁄rγnImlkoholγnIunβImminγnIβurαhIkupεγrvγrmittγltγI
βi₃stγrγosγlγktivγI₃llylisαhγISz[kVSu−stitutionγnWIAngewandtehChemieUI2005UIZZcUI4cY]V4cYc 3.6 35

466 qn₃ntiosγlγαtivγIprγp₃r₃tionIoεIo[Vsymmγtriα₃lIZU4VβiolsWITetrahedronhLettersUI1994UI]aUIad4eVada[ 2 35

465 oo−₃ltVmγβi₃tγβIβi₃stγrγosγlγαtivγIαrossVαouplingIrγ₃αtionsI−γtwγγnIαyαliαIh₃lohyβrinsI₃nβI
₃rylm₃gnγsiumIrγ₃gγntsWIOrganichLettersUI2014UIZbUIbaYYV] 6.2 34

464 •r₃αtiα₃lIonγVpotIprγp₃r₃tionIoεIm₃gnγsiumIβiQhγtγroR₃rylVI₃nβIm₃gnγsiumIβi₃lkγnyl−oron₃tγsIεorI
SuzukiVyiy₃ur₃IαrossVαouplingIrγ₃αtionsWIAngewandtehChemiehwhInternationalhEditionUI2011UIaYUIc[eYV4 16.4 34

463 StγrγosγlγαtivγI•rγp₃r₃tionI₃nβI—γ₃αtionsIoεIoyαlo₃lkylzinαIoompounβsWIAngewandtehChemieh
InternationalhEditionhinhEnglishUI1997UI]bUI[4aV[4b 34

462 ooppγrVα₃t₃lyzγβIprγp₃r₃tionIoεIkγtonγsI−γ₃ringI₃IstγrγogγniαIαγntγrIinI₃lph₃IpositionWI
AngewandtehChemiehwhInternationalhEditionUI2006UI4aUI]bdbVe 16.4 34

461 SynthγsisI₃nβIrγ₃αtionIoεIsγαonβ₃ryI₃nβIprim₃ryIβiorg₃nozinαIrγ₃gγntsIusingI₃I−oronâ��zinαI
γxαh₃ngγIrγ₃αtionWIJournalhofhOrganometallichChemistryUI2003UIbdYUIZ]bVZ4[ 2.3 34

460
r₃αilγI₃xi₃lIαhir₃lityIαontrolI−yIusingI₃IprγαursorIwithIαγntr₃lIαhir₃lityWImppliα₃tionItoIthγI
prγp₃r₃tionIoεInγwI₃xi₃llyIαhir₃lIβiphosphinγIαomplγxγsIεorI₃symmγtriαIα₃t₃lysisWIChemicalh
CommunicationsUI2002UI[a4bV[a4c

5.8 34

459 qn₃ntiosγlγαtivγIprγp₃r₃tionIoεI₃Io]Isymmγtriα₃lItriolWITetrahedron:hAsymmetryUI1994UIaUIZZbZVZZb[ 34

458 •rγp₃r₃tionI₃nβInuαlγophiliαIsu−stitutionIoεIQγRVZV−romoV[VphγnylsulεonylV[V₃lkγnγsI₃nβI
]V₃αγtoxyV[VphγnylsulεonylVZV₃lkγnγsWITetrahedronUI1988UI44UIbYeaVbZYb 2.4 34

457 mImilβIoxiβ₃tionIoεIZUZVβiorg₃nomγt₃lliαsItoIkγtonγsI₃nβI₃lβγhyβγsWImInγwIstγrγosγlγαtivγI
₃ppro₃αhItoI₃lβolIproβuαtsIp₃rtIuWITetrahedronhLettersUI1988UI[eUIbbecVbcYY 2 34

456 mIpr₃αtiα₃lIαo−₃ltVα₃t₃lyzγβIαrossVαouplingIoεI−γnzyliαIzinαIrγ₃gγntsIwithI₃rylI₃nβIhγtγro₃rylI
−romiβγsIorIαhloriβγsWIChemicalhCommunicationsUI2016UIa[UI]ZcZV4 5.8 33
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455 —oomVtγmpγr₃turγIαhromiumQuuRVα₃t₃lyzγβIβirγαtI₃ryl₃tionIoεIpyriβinγsUI₃rylIox₃zolinγsUI₃nβIiminγsI
usingI₃rylm₃gnγsiumIrγ₃gγntsWIOrganichLettersUI2014UIZbUIa[YdVZZ 6.2 33

454 r₃αilγIsynthγsisIoεI₃ImγsoporousI−γnzothi₃βi₃zolγVo†rI−₃sγβIonI₃Itr₃nsγstγriεiα₃tionIproαγssWI
CrystEngCommUI2013UIZaUIZaYY 3.3 33

453 pirγαtI•βVα₃t₃lyzγβIαrossVαouplingIoεIεunαtion₃lizγβIorg₃no₃luminumIrγ₃gγntsWIAngewandteh
ChemiehwhInternationalhEditionUI2012UIaZUIZZZacVbZ 16.4 33

452 y₃skγβI₃llyliαIzinαIrγ₃gγntsWIChemicalhCommunicationsUI1998UI[4YaV[4Yb 5.8 33

451 SynthγsisI₃nβIrγ₃αtivityIoεIopγnVαh₃inI₃nβIαyαliαI[Vαy₃noIzinαI₃nβIαoppγrIorg₃nomγt₃lliαsWI
TetrahedronhLettersUI1989UI]YUIaYbeVaYc[ 2 33

450 •rγp₃r₃tionI₃nβIrγ₃αtivityIoεI˛†VzinαI₃nβIαoppγrIphosphon₃tγsWITetrahedronhLettersUI1990UI]ZUIZd]]VZd]b 2 33

449 hγIolγεin₃tionIoεIεunαtion₃lizγβI₃lkyliβγnγm₃lon₃tγsI−yIZUZVβimγt₃llo₃lk₃nγsfI₃InγwIαhγmoVI₃nβI
stγrγosγlγαtivγIprγp₃r₃tionIoεIεunαtion₃lizγβIolγεinsWIJournalhofhOrganichChemistryUI1990UIaaUIa44bVa44d 4.2 33

448 •rγp₃r₃tionI₃nβImppliα₃tionIoεISoliβUIS₃ltVSt₃−ilizγβIÜinαImmiβγIqnol₃tγsIwithIqnh₃nαγβImirI₃nβI
yoisturγISt₃−ilityWIAngewandtehChemiehwhInternationalhEditionUI2017UIabUI4bZ[V4bZb 16.4 32

447 •βVUIziVUIrγVUI₃nβIooVo₃t₃lyzγβIorossVoouplingsIUsingIrunαtion₃lizγβIÜnVUIygVUIrγVUI₃nβI
unV†rg₃nomγt₃lliαsWIIsraelhJournalhofhChemistryUI2010UIaYUIa4cVaac 3.4 32

446 zγwImultiVαouplingI−γnzyliαIzinαIrγ₃gγntsIεorIthγIprγp₃r₃tionIoεIεlγxi−lγI₃rom₃tiαIαompounβsWI
TetrahedronhLettersUI1997UI]dUIZc4eVZca[ 2 32

445 t₃logγnVm₃gnγsiumIγxαh₃ngγIonIunprotγαtγβI₃rom₃tiαI₃nβIhγtγro₃rom₃tiαIα₃r−oxyliαI₃αiβsWI
ChemicalhCommunicationsUI2007UI[YcaVc 5.8 32

444 —γgiosγlγαtivγIεunαtion₃liz₃tionIoεItrisu−stitutγβIpyriβinγsIusingI₃I−rominγVm₃gnγsiumIγxαh₃ngγWI
ChemicalhCommunicationsUI2006UIc[bVd 5.8 32

443 mminomγthyl₃tionIoεIrunαtion₃lizγβI†rg₃nozinαI—γ₃gγntsI₃nβIsrign₃rβI—γ₃gγntsIUsingIummoniumI
riεluoro₃αγt₃tγsWISynthesisUI2000UI[YYYUIe4ZVe4d 2.9 32

442 ]VnromoV[VQtγrtV−utylsulεonylRVZVpropγnγWImImultiVαouplingIrγ₃gγntI•₃rtIZWWITetrahedronhLettersUI
1985UI[bUI4[aV4[d 2 32

441 SγlγαtivγImultiplγIm₃gnγsi₃tionsIoεIthγIthiγnoä]U[V−éthiophγnγIsα₃εεolβWIChemistryhwhAhEuropeanh
JournalUI2011UIZcUIdbbVc[ 4.8 31

440 SynthγsisIoεInγwIo[Vsymmγtriα₃lIβiphosphinγsIusingIαhir₃lIzinαIorg₃nomγt₃lliαsWITetrahedron:h
AsymmetryUI1997UIdUIedcVeeY 31

439 StγrγosγlγαtivγIεunαtion₃liz₃tionIoεIαyαloprop₃nγIβγriv₃tivγsIusingI−rominγXm₃gnγsiumI₃nβI
sulεoxiβγXm₃gnγsiumIγxαh₃ngγIrγ₃αtionsWIOrganichLettersUI2005UIcUI]cdeVeZ 6.2 31

438 SγlγαtivγIεunαtion₃liz₃tionIinIpositionsI[I₃nβI]IoεIinβolγIvi₃I₃nIioβinγVαoppγrIγxαh₃ngγIrγ₃αtionWI
OrganichLettersUI2004UIbUIZbbaVc 6.2 31

(2004-2014)
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437 zγwI₃llγnγIsynthγsisIvi₃Iα₃r−oαupr₃tionVzinαIα₃r−γnoiβIhomolog₃tionI₃nβI−γt₃Vγlimin₃tionI
sγquγnαγWIOrganichLettersUI2000UI[UI[d4eVa[ 6.2 31

436 zγwImixγβImγt₃lIQynXouRIα₃t₃lyzγβIstγrγosγlγαtivγIαyαliz₃tionsWITetrahedronhLettersUI1996UI]cUIadbaVadbd2 31

435 •r₃αtiα₃lIuronVI₃nβIoo−₃ltVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsI−γtwγγnIzVtγtγroαyαliαIt₃liβγsI₃nβI
mrylIorItγtγro₃rylIy₃gnγsiumI—γ₃gγntsWIChemistryhwhAhEuropeanhJournalUI2015UI[ZUId[4[Ve 4.8 30

434
•rγp₃r₃tionIoεIεunαtion₃lizγβIorg₃noinβiumIrγ₃gγntsI−yImγ₃nsIoεIm₃gnγsiumIinsγrtionIintoI
org₃niαIh₃liβγsIinIthγIprγsγnαγIoεIunol]I₃tIroomItγmpγr₃turγWIChemistryhwhAhEuropeanhJournalUI2013UI
ZeUId[dV]]

4.8 30

433 •rγp₃r₃tionIoεIrunαtion₃lizγβIxithiumUIy₃gnγsiumUImluminumUIÜinαUIy₃ng₃nγsγ´›UI₃nβIunβiumI
†rg₃nomγt₃lliαsIεromIrunαtion₃lizγβI†rg₃niαIt₃liβγsWISynthesisUI2014UI4bUI]Z]]V]ZcZ 2.9 30

432 •rγp₃r₃tionIoεIstγrγoβγεinγβIsγαonβ₃ryI₃lkyllithiumIαompounβsWIChemistryhwhAhEuropeanhJournalUI
2013UIZeUI4bZ4V[[ 4.8 30

431 •rγp₃r₃tionIoεIprim₃ryI₃miβγsIεromIεunαtion₃lizγβIorg₃nozinαIh₃liβγsWIOrganichLettersUI2010UIZ[UI]b4dVaY6.2 30

430 StruαturγVrγ₃αtivityIrγl₃tionshipsIinInγgishiIαrossVαouplingIrγ₃αtionsWIChemistryhwhAhEuropeanhJournal
UI2010UIZbUI[4dVa] 4.8 30

429 uoβinγVÜinαIqxαh₃ngγI—γ₃αtionsIyγβi₃tγβI−yIiV•r[ÜnWImIzγwI•rγp₃r₃tionIoεISγαonβ₃ryIÜinαI
—γ₃gγntsWISynlettUI1997UIZeecUI][cV][d 2.2 30

428 —Qyγ]Siot[RÜnIVIγinγInγuγIwl₃ssγInˆ…tzliαhγrIÜinkvγr−inβungγnIQ—IiImlkylUImrylRWIAngewandteh
ChemieUI1997UIZYeUIZbY]VZbYa 3.6 30

427 SynthγsγIvonImrylVIunβItγtγro₃rylinβiumQuuuRVVγr−inβungγnIβurαhIβirγktγIunsγrtionIvonIunβiumIinI
sγgγnw₃rtIvonIxiolWIAngewandtehChemieUI2008UIZ[YUIccbYVccb] 3.6 30

426 mIgγnγr₃lIprγp₃r₃tionIoεIpolyεunαtion₃lI−γnzyliαIzinαIorg₃nomγt₃lliαIαompounβsWIChemistryhwhanh
AsianhJournalUI2008UI]UIZbcdVeZ 4.5 30

425 pi₃stγrγosγlγαtivγIrγmotγIoVtI₃αtiv₃tionI−yIhyβro−or₃tionWIChemistryhwhAhEuropeanhJournalUI2004UI
ZYUI4[a[Vb4 4.8 30

424
oVtImαtiv₃tionI−yIpirγαtInor₃nγVtyβroα₃r−onIpγhyβrogγn₃tionfIwinγtiαI₃nβIhγrmoβyn₃miαI
mspγαtsIhisIworkIw₃sIsupportγβI−yIthγIronβsIβγrIohγmisαhγIunβustriγIQS₃αh−γihilεγI₃nβI
xiγ−igVStipγnβiumIεorInWsWRUIthγIpγutsαhγIrorsαhungsgγmγinsαh₃εtIQs†Ie]YXZVZI₃nβI
t₃−ilit₃tionsstipγnβiumIεorInWsWRUIthγI—γsγ₃rαhI•oolIrounβ₃tionIoεIthγIUnivγrsityItγiβγl−γrgUI
pγguss₃Vtˆ…lsImsUI₃nβInmSrImsWInWsWIisIgr₃tγεulItoI•roεWI•WItoεm₃nnIεorIsupportI₃tItγiβγl−γrgI₃nβI
th₃nksI•roεWImWInγrnβtIQy₃r−urgRUI•roεWIsWIrrγnkingIQy₃r−urgRUI₃nβWIAngewandtehChemiehwh
InternationalhEditionUI2000UI]eUI4Z]bV4Z]e

16.4 30

423 StγrγosγlγαtivγIsu−stitutionIoεI˛–V₃mino₃lkylεγrroαγnγsIwithIβiorg₃nozinαsWImIε₃stIsynthγsisIoεInγwI
αhir₃lIrq——u•t†SIlig₃nβsIεorI₃symmγtriαIα₃t₃lysisWITetrahedron:hAsymmetryUI1999UIZYUIZd]eVZd4[ 30

422 •rγp₃r₃tionI₃nβIrγ₃αtionsIoεIεunαtion₃lizγβIαhloroβiorg₃nophosphinγV−or₃nγIαomplγxγsIusingI
org₃nozinαIrγ₃gγntsWITetrahedronhLettersUI1996UI]cUI[[YeV[[Z[ 2 30

421 pi₃stγrγosγlγαtivγI₃ββitionIoεIεunαtion₃lizγβI₃llyliαIzinαI−romiβγsItoI₃lkγnylIorg₃nomγt₃lliαsWI•₃rtI
aWITetrahedronhLettersUI1986UI[cUIac[cVac]Y 2 30

420 —γαγntImβv₃nαγsIinIoo−₃ltVo₃t₃lyzγβIosp[I₃nβIosp]IorossVoouplingsWISynthesisUI2017UI4eUI]ddcV]de4 2.9 29
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419 SoliβI†rg₃nozinαI•iv₃l₃tγsfImIzγwIol₃ssIoεIÜinαI†rg₃nomγt₃lliαsIwithIsrγ₃tlyIqnh₃nαγβImirVI₃nβI
yoisturγVSt₃−ilityWISynthesisUI2017UI4eUI][ZaV][[] 2.9 29

418
mI—o−ustI₃nβInro₃βlyImppliα₃−lγIoo−₃ltVo₃t₃lyzγβIorossVoouplingIoεIrunαtion₃lizγβInγnαhVSt₃−lγI
†rg₃nozinαI•iv₃l₃tγsIwithIUns₃tur₃tγβIt₃liβγsWIAngewandtehChemiehwhInternationalhEditionUI2017UI
abUIZYd[VZYdb

16.4 29

417 SynthγsisIoεIpolyεunαtion₃lIsγαonβ₃ryI₃minγsI−yIthγI₃ββitionIoεIεunαtion₃lizγβIzinαIrγ₃gγntsItoI
nitroso₃rγnγsWIChemicalhCommunicationsUI2015UIaZUI][]eV4[ 5.8 29

416 •r₃αtiα₃lI₃nβIγαonomiαIlithi₃tionsIoεIεunαtion₃lizγβI₃rγnγsI₃nβIhγtγro₃rγnγsIusingIoyzxiIinIthγI
prγsγnαγIoεIygUIÜnIorIx₃Ih₃liβγsIinI₃IαontinuousIεlowWIChemicalhScienceUI2015UIbUIbb4eVbba] 9.4 29

415 sγnγr₃tionIoεImrylI₃nβItγtγro₃rylIy₃gnγsiumI—γ₃gγntsIinIoluγnγI−yInrXygIorIolXygIqxαh₃ngγWI
AngewandtehChemiehwhInternationalhEditionUI2018UIacUIbcYZVbcY4 16.4 29

414
zγwIεunαtion₃lizγβI₃lkγnylm₃gnγsiumIrγ₃gγntsI−γ₃ringI₃nIoxygγnIεunαtionIinIthγI˛†VpositionWI
•rγp₃r₃tionI₃nβIrγ₃αtionIoεIaVm₃gnγsi₃tγβVZU]VβioxinV4VonγIβγriv₃tivγsWITetrahedronhLettersUI2001UI
4[UIbd4cVbdaY

2 29

413
tighlyIstγrγosγlγαtivγIprγp₃r₃tionIoεInitroIolγεinsI₃nβInitroIβiγnγsI−yIthγI₃ββitionVγlimin₃tionIoεI
αoppγrVzinαIorg₃nomγt₃lliαsItoI˛†V₃lkylthioI₃nβI˛†VphγnylsulεonylInitroIolγεinsWITetrahedronhLettersUI
1991UI][UI44ZV444

2 29

412 SynthγsγIvonIniαyαloäZWZWZépγnt₃nVnioisostγrγnIvonIintγrnγnImlkinγnIunβIp₃r₃Vβisu−stituiγrtγnI
nγnzolγnIuntγrIVγrwγnβungIvonIäZWZWZé•ropγll₃nWIAngewandtehChemieUI2017UIZ[eUIZ[e4eVZ[ea] 3.6 28

411 —γgiosγlγαtivγIoâ��tImαtiv₃tionIoεISu−stitutγβI•yriβinγsI₃nβIothγrImzinγsIusingIygVI₃nβI
ÜnVy•Vn₃sγsWISynOpenUI2018UIY[UIYYcdVYYea 0.7 28

410 ohromiumQuuRVo₃t₃lyzγβIpi₃stγrγosγlγαtivγI₃nβIohγmosγlγαtivγIospVospIorossVoouplingsIUsingI
†rg₃nom₃gnγsiumI—γ₃gγntsWIJournalhofhthehAmericanhChemicalhSocietyUI2019UIZ4ZUIZdZ[cVZdZ]a 16.4 28

409
•rγp₃r₃tionIoεIhγtγroαyαliαI₃minγsI−yI₃nIoxiβ₃tivγI₃min₃tionIoεIzinαIorg₃nomγt₃lliαsImγβi₃tγβI−yI
ouQuRfI₃InγwIoxiβ₃tivγIαyαlo₃min₃tionIεorIthγIprγp₃r₃tionIoεI₃nnul₃tγβIinβolγIβγriv₃tivγsWIChemistryh
whanhAsianhJournalUI2011UIbUIaZcV[]

4.5 28

408 xγwisVSˆ⁄urγVvγrmittγltγI−γnzylisαhγIwrγuzkupplungγnIvonI•yriβinγnImitImryl−romiβγnWI
AngewandtehChemieUI2011UIZ[]UIcd[dVcd][ 3.6 28

407 yultiplγIorossVoouplingI—γ₃αtionsIoεImrylI₃nβInγnzyliαIÜinαIt₃liβγsIwithImrylIt₃liβγsI₃nβIriεl₃tγsI
inISoliβV•h₃sγISynthγsisIoεI•olyεunαtion₃lImrom₃tiαsWISynlettUI1997UIZeecUIZYd4VZYdb 2.2 28

406 tγrstγllungIunβIsγlγktivγIUmsγtzungγnIvonIgγmisαhtI−imγt₃llisαhγnI₃rom₃tisαhγnIunβI
hγtγro₃rom₃tisαhγnInorVy₃gnγsiumV—γ₃gγntiγnWIAngewandtehChemieUI2005UIZZcUI]Ze]V]Zea 3.6 28

405 ooppγrIo₃t₃lyzγβIoonjug₃tγImββitionIoεItighlyIrunαtion₃lizγβImrylm₃gnγsiumIoompounβsItoI
qnonγsWITetrahedronUI2000UIabUI[c[cV[c]Z 2.4 28

404 zγopγntylI₃nβIzγophylIsroupsfIzγwIzontr₃nsεγr₃−lγIsroupsIεorI†rg₃noαoppγrI₃nβI†rg₃nozinαI
ohγmistryWISynthesisUI1999UIZeeeUI]Z[V]Zb 2.9 28

403 mInγwIγεεiαiγntIprγp₃r₃tionIoεIpolyεunαtion₃lIphosphinγsIusingIzinαIorg₃nomγt₃lliαsWITetrahedronh
LettersUI1995UI]bUI4aeZV4ae4 2 28

402 yilβIoo−₃ltVo₃t₃lyzγβIzγgishiIorossVoouplingsIoεIQtγtγroR₃rylzinαI—γ₃gγntsIwithIQtγtγroR₃rylI
t₃liβγsWIAngewandtehChemiehwhInternationalhEditionUI2016UIaaUI]dYeVZ[ 16.4 28

(2016-2017)
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401 oo−₃ltVo₃t₃lyzγβIorossVoouplingsI−γtwγγnImlkγnylImαγt₃tγsI₃nβImrylIorImlkγnylIÜinαI•iv₃l₃tγsWI
AngewandtehChemiehwhInternationalhEditionUI2018UIacUIZZ4]bVZZ44Y 16.4 28

400 •orγIw₃llIεluorγsαγnαγIl₃−γlingIoεIαov₃lγntIorg₃niαIεr₃mγworksWICrystEngCommUI2017UIZeUI4ddbV4deZ 3.3 27

399 oontinuousIrlowIy₃gnγsi₃tionIorIÜinα₃tionIoεImαrylonitrilγsUImαryl₃tγsUI₃nβIzitroolγεinsWI
mppliα₃tionItoIthγISynthγsisIoεInutγnoliβγsWIOrganichLettersUI2016UIZdUId[dV]Z 6.2 27

398 iV•ruI₃ααγlγr₃tionIoεIzγgishiIαrossVαouplingIrγ₃αtionsWIOrganichLettersUI2010UIZ[UI[cY[Va 6.2 27

397 tighlyIβi₃stγrγosγlγαtivγI₃ββitionIoεIαinn₃mylzinαIβγriv₃tivγsItoI₃lph₃Vαhir₃lIα₃r−onylIαompounβsWI
OrganichLettersUI2008UIZYUIZZcV[Y 6.2 27

396 SγlγαtivγImonoVI₃nβIZU[Vβiεunαtion₃lis₃tionIoεIαyαlopγntγnγIβγriv₃tivγsIvi₃IygI₃nβIouI
intγrmγβi₃tγsWIChemistryhwhAhEuropeanhJournalUI2008UIZ4UI[4eeVaYb 4.8 27

395 SynthγsisIoεI˛–U˛†Vβisu−stitutγβIεγrroαγnγsIvi₃I₃IεγrroαγnylγpoxiβγIintγrmγβi₃tγWI•rγp₃r₃tionI₃nβI
α₃t₃lytiαI₃αtivityIoεI₃InγwIαhir₃lIεγrroαγnylox₃zolinγWITetrahedron:hAsymmetryUI2002UIZ[UI]]caV]]dY 27

394 •rγp₃r₃tionI₃nβImppliα₃tionsIoεIrunαtion₃lizγβI†rg₃nozinαIoompounβsI2001UI4ZcVcae 27

393 StγrγoβivγrgγntI₃ββitionsIoεI₃llyliαIαhromiumQuuuRIrγ₃gγntsItoI₃lβγhyβγsWIJournalhofhOrganich
ChemistryUI1992UIacUIb]d4Vb]db 4.2 27

392 Soβi₃tionIoεImrγnγsI₃nβItγtγro₃rγnγsIinIoontinuousIrlowWIAngewandtehChemiehwhInternationalh
EditionUI2018UIacUIZYc4dVZYcaZ 16.4 26

391 rullIεunαtion₃liz₃tionIoεIthγIimiβ₃zolγIsα₃εεolβI−yIsγlγαtivγImγt₃l₃tionI₃nβIsulεoxiβγXm₃gnγsiumI
γxαh₃ngγWIAngewandtehChemiehwhInternationalhEditionUI2014UIa]UIZ4]YV4 16.4 26

390 oo−₃ltVo₃t₃lyzγβI—γβuαtivγIorossVoouplingInγtwγγnIStyrylI₃nβInγnzylIt₃liβγsWIChemistryhwhAh
EuropeanhJournalUI2017UI[]UI[aYV[a] 4.8 26

389 ohγmosγlγαtivγIαhromiumQuuRVα₃t₃lyzγβIαrossVαouplingIrγ₃αtionsIoεIβiαhlorin₃tγβIhγtγro₃rom₃tiαsI
withIεunαtion₃lizγβI₃rylIgrign₃rβIrγ₃gγntsWIChemistryhwhAhEuropeanhJournalUI2015UI[ZUIZebZVa 4.8 26

388 xig₃nβγn−γsαhlγunigtγIqisγnVIunβIoo−₃ltVk₃t₃lysiγrtγIwrγuzkupplungIzwisαhγnI
zVtγtγro₃rylh₃logγniβγnIunβImrylm₃gnγsiumrγ₃gγntiγnWIAngewandtehChemieUI2013UIZ[aUIaY4aVaY4e 3.6 26

387 SγlγktivγIy₃gnγsiγrungIoβγrIÜinkiγrungIhoαhεunktion₃lisiγrtγrImlkγnγIunβIoyαlo₃lkγnγImitI
[U[UbUbVγtr₃mγthylpipγriβyl−₃sγnWIAngewandtehChemieUI2011UIZ[]UIZea4VZead 3.6 26

386 ziαkγlIα₃t₃lyzγβItγlluriumVzinγIγxαh₃ngγIrγ₃αtionsWImInγwIprγp₃r₃tionIoεI₃rylzinαIrγ₃gγntsWI
TetrahedronhLettersUI1997UI]dUIZYYaVZYYd 2 26

385 y₃gnγsi₃tγβIuns₃tur₃tγβIsilyl₃tγβIαy₃nohyβrinsI₃sIsynthγtiαIγquiv₃lγntsIoεI₃rom₃tiαI₃nβI
hγtγroαyαliαIgrign₃rβIrγ₃gγntsI−γ₃ringI₃IkγtonγIorI₃nI₃lβγhyβγWIOrganichLettersUI2006UIdUIbZcVe 6.2 26

384 runαtion₃lizγβI†rg₃nozinαIoompounβs[dcV]e] 26
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383 zovγlIαhir₃lIβiphosphinγIlig₃nβsIwithI₃IpinγnγIαorγIo−t₃inγβIvi₃I₃nI₃llylphosphinitγâ��₃llylphosphinγI
oxiβγIrγ₃rr₃ngγmγntWITetrahedron:hAsymmetryUI2004UIZaUI[[ceV[[dd 26

382 StγrγosγlγαtivγIαyαliz₃tionsImγβi₃tγβI−yIεunαtion₃lizγβIorg₃nom₃gnγsiumIrγ₃gγntsI₃nβIα₃t₃lyzγβI
−yIαo−₃ltIorIαoppγrIs₃ltsWITetrahedronhLettersUI2002UI4]UI4dcaV4dce 2 26

381 †xiβ₃tionIoεIzinαIorg₃nomγt₃lliαsIprγp₃rγβI−yIhyβrozinα₃tionIorIα₃r−ozinα₃tionIusingIoxygγnWI
TetrahedronhLettersUI1995UI]bUI]ZbZV]Zb4 2 26

380 mInγwI₃ppro₃αhItoIinβolγI₃lk₃loiβsIvi₃IinβolγIαhromiumIαomplγxγsWITetrahedronhLettersUI1993UI]4UIaYaZVaYa42 26

379 ]VnromoV[VtV−utylsulεonylVZVpropγnγW₃Ivγrs₃tilγImultiVαouplingIrγ₃gγntIp₃rtIZWITetrahedronUI1988UI
44UI44eaV4aYd 2.4 26

378 SynthγsisIoεIrunαtion₃lizγβIpi₃rylISulεiβγsI−yIoo−₃ltVo₃t₃lyzγβIoouplingI−γtwγγnImrylzinαI
•iv₃l₃tγsI₃nβIpi₃rylIpisulεiβγsWIOrganichLettersUI2018UI[YUIcadZVcad4 6.2 26

377 r₃nsitionVyγt₃lVrrγγIorossVoouplingIoεImrylI₃nβIzVtγtγro₃rylIoy₃niβγsIwithInγnzyliαIÜinαI
—γ₃gγntsWIOrganichLettersUI2015UIZcUI4]ebVe 6.2 25

376
woVSt₃tγIuntr₃molγαul₃rIoh₃rgγIr₃nsεγrIQuoRIwithI]UaVpimγthylV4VQβimγthyl₃minoR−γnzonitrilγI
QyypRI₃nβIutsIyγt₃VusomγrImyypWIsrounβISt₃tγImminoIwistIzotIqssγnti₃lIεorIuoWIJournalhofh
PhysicalhChemistryhAUI2015UIZZeUIZZd[YV]b

2.8 25

375 pi₃stγrγoαonvγrgγntIzγgishiIαrossVαouplingIusingIεunαtion₃lizγβIαyαlohγxylzinαIrγ₃gγntsWIOrganich
LettersUI2014UIZbUIe[4Vc 6.2 25

374 yγt₃l₃tγβIzVhγtγroαyαliαIrγ₃gγntsIprγp₃rγβI−yIthγIεrustr₃tγβIxγwisIp₃irIy•ygol´•nr]I₃nβIthγirI
₃ββitionItoI₃rom₃tiαI₃lβγhyβγsI₃nβI₃αtiv₃tγβIkγtonγsWIChemicalhCommunicationsUI2013UI4eUI[Z[4Vb 5.8 25

373 ÜnVUIygVUI₃nβIxiVy•In₃sγsIεorIthγISuααγssivγI—γgiosγlγαtivγIyγt₃l₃tionsIoεIthγIZUaVz₃phthyriβinγI
Sα₃εεolβIQy•i[U[UbUbVγtr₃mγthylpipγriβylRWIChemistryhwhAhEuropeanhJournalUI2017UI[]UIZ]Y4bVZ]YaY 4.8 25

372 unol]Vα₃t₃lyzγβIsynthγsisIoεIZU[Vβimγt₃lliαIαompounβsI−yIβirγαtIinsγrtionIoεI₃luminumIorIzinαI
powβγrWIAngewandtehChemiehwhInternationalhEditionUI2012UIaZUIee[bV]Y 16.4 25

371 zγwIαhir₃lIεγrroαγnylI−uilβingI−loαksIεorI₃symmγtriαIrγ₃αtionsWITetrahedronhLettersUI1997UI]dUI]cZZV]cZ42 25

370 yγt₃l₃tγβInitrilγsfIh₃logγnVmγt₃lIγxαh₃ngγIwithI₃lph₃Vh₃lonitrilγsWIOrganichLettersUI2004UIbUIaYZV] 6.2 25

369 rorm₃lIγn₃ntiosγlγαtivγIyiαh₃γlI₃ββitionIwithIumpolungIoεIrγ₃αtivityWIAngewandtehChemiehwh
InternationalhEditionUI2001UI4YUI]Y[[Va 16.4 25

368 StγrγosγlγαtivγIprγp₃r₃tionIoεIhighlyIεunαtion₃lizγβIQÜRV]Vm₃gnγsi₃tγβIγno₃tγsI−yI₃nI
ioβinγVm₃gnγsiumIγxαh₃ngγIrγ₃αtionWIChemicalhCommunicationsUI2001UI[YbdVe 5.8 25

367 —uVoγntγrγβIαoorβin₃tionIαomplγxγsI₃sI₃InγwIph₃sγItr₃nsεγrIα₃t₃lystIεorI₃lkyl₃tionIoεIγnol₃tγsI
₃nβIyiαh₃γlI₃ββitionsWITetrahedronhLettersUI1999UI4YUI]bdaV]bdd 2 25

366 StγrγosγlγαtivγIprγp₃r₃tionIoεIphosphinγIoxiβγsIvi₃I₃I[U]Vsigm₃tropiαIshiεtIoεI₃llyliαI
βiphγnylphosphinitγsWITetrahedronhLettersUI1999UI4YUI4edZV4ed4 2 25

(1999-2004)
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365
zγwItomoαhir₃lIxig₃nβsInγ₃ringIzonstγrγogγniαIohirotopiαIoγntγrsWIxithi₃tγβIzUzPVpi₃lkylurγ₃sI₃sI
ohir₃lIn₃sγsI₃nβIStγriα₃llyIorowβγβI•hosphinγsIεorImsymmγtriαIo₃t₃lysisWIJournalhofhOrganich
ChemistryUI1999UIb4UIaadZVaadd

4.2 25

364 •rγp₃r₃tionIoεIpolyεunαtion₃lIolγεinsI₃nβI₃llγnγsIusingIZUZV−imγt₃lliαsIoεIzinαI₃nβIzirαoniumWI
OrganometallicsUI1994UIZ]UIe4VZYZ 3.8 25

363 •rγp₃r₃tionI₃nβI—γ₃αtivityIoεI•olyεunαtion₃lIÜinαI₃nβIooppγrI†rg₃nomγt₃lliαsInγ₃ringISulεurI
runαtion₃litiγsWITetrahedronUI1992UI4dUI[Y[aV[Y4] 2.4 25

362 r₃nsitionVyγt₃lVrrγγImmin₃tionIoεI•yriβinγV[VsulεonylIohloriβγI₃nβI—γl₃tγβIzVtγtγroαyαlγsIUsingI
y₃gnγsiumImmiβγsWIOrganichLettersUI2017UIZeUIa]bVa]e 6.2 24

361 tγrstγllungIunβImnwγnβungIvonIεγstγnUIs₃lzst₃−ilisiγrtγnIÜink₃miβγnol₃tγnImitIvγr−γssγrtγrI
xuεtst₃−ilitˆ⁄tWIAngewandtehChemieUI2017UIZ[eUI4bd]V4bdc 3.6 24

360 oo−₃ltVk₃t₃lysiγrtγIγlγktrophilγImminiγrungIvonImrylVIunβItγtγro₃rylzinkpiv₃l₃tγnImitI
zVtyβroxyl₃min−γnzo₃tγnWIAngewandtehChemieUI2018UIZ]YUIZZ[YVZZ[4 3.6 24

359
SynthγsisIoεI•olyεunαtion₃lIpiorg₃nom₃gnγsiumI₃nβIpiorg₃nozinαI—γ₃gγntsIthroughIunISituI
r₃ppingIt₃logγnVxithiumIqxαh₃ngγIoεItighlyIrunαtion₃lizγβIQtγtγroR₃rylIt₃liβγsIinIoontinuousI
rlowWIAngewandtehChemiehwhInternationalhEditionUI2017UIabUIZ[ccYVZ[cc]

16.4 24

358 runαtion₃lizγβI₃lkγnylzinαIrγ₃gγntsI−γ₃ringIα₃r−onylIgroupsfIprγp₃r₃tionI−yIβirγαtImγt₃lIinsγrtionI
₃nβIrγ₃αtionIwithIγlγαtrophilγsWIAngewandtehChemiehwhInternationalhEditionUI2013UIa[UIe4eaVe 16.4 24

357 toαhIβi₃stγrγosγlγktivγIoQsp]RVoQspRVwrγuzkupplungγnIzwisαhγnIZU]VIunβIZU4Vsu−stituiγrtγnI
oyαlohγxylzinkrγ₃gγntiγnIunβInrom₃lkinγnWIAngewandtehChemieUI2011UIZ[]UI[[[[V[[[a 3.6 24

356 •rγp₃r₃tionIoεIεunαtion₃lizγβIαyαliαIγnolIphosph₃tγsI−yIh₃logγnVm₃gnγsiumIγxαh₃ngγI₃nβIβirγαtγβI
βγproton₃tionIrγ₃αtionsWIJournalhofhOrganichChemistryUI2010UIcaUI4]baVca 4.2 24

355 tighlyIβi₃stγrγosγlγαtivγIrγ₃αtionsIusingIm₃skγβI₃llyliαIzinαIrγ₃gγntsWIChemicalhCommunicationsUI
1998UI[4YcV[4Yd 5.8 24

354 •rγp₃r₃tionIoεIsilylIsu−stitutγβIαrotylzinαIrγ₃gγntsI₃nβIthγirIhighlyIβi₃stγrγosγlγαtivγI₃ββitionItoI
α₃r−onylIαompounβsWIChemicalhCommunicationsUI2008UIZeZbVc 5.8 24

353 sγnγr₃lI•rγp₃r₃tionIoεIrunαtion₃lizγβoVzitro₃rylm₃gnγsiumIt₃liβγsIthroughI₃nIuoβinγVy₃gnγsiumI
qxαh₃ngγWIAngewandtehChemieUI2002UIZZ4UIZbdYVZbdZ 3.6 24

352 qn₃ntiosγlγαtivγI•rγp₃r₃tionIoεI₃IzovγlIohir₃lIZU[Vpi₃minγWISynthesisUI2001UI[YYZUIYdb]VYdbb 2.9 24

351 •rγp₃r₃tionIoεIrunαtion₃lizγβIy₃gnγsi₃tγβImnilinγIpγriv₃tivγsWISynlettUI2001UI[YYZUIY4ccVY4dY 2.2 24

350 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIy₃gnγsi₃tγβIUr₃αilIpγriv₃tivγsWISynlettUI1999UIZeeeUIZaccVZacd 2.2 24

349 mIαonvγniγntIprγp₃r₃tionIoεIεunαtion₃lizγβI₃rylzinαIαompounβsI−yIthγIrγ₃αtionIoεI
zinαXsilvγrVgr₃phitγIwithI₃rylIioβiβγsWITetrahedronhLettersUI1994UI]aUIZY4cVZYaY 2 24

348 hγI₃ββitionIoεIthγIhighlyIεunαtion₃lizγβIzinαVαoppγrIrγ₃gγntsI—ouQozRÜnuItoInitroIolγεinsWIJournalh
ofhOrganichChemistryUI1989UIa4UIa[YYVa[Y[ 4.2 24
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347 pi₃stγrγosγlγαtivγI₃ββitionIoεIthγI[VphγnylsulεonylVsu−stitutγβI₃llyliαI−romiβγsItoI₃lβγhyβγsIinIthγI
prγsγnαγIoεIzinαIorIαhromiumIQuuRIαhloriβγWITetrahedronhLettersUI1986UI[cUIaYeZVaYe4 2 24

346 x₃tγISt₃gγIrunαtion₃liz₃tionIoεISγαonβ₃ryImminγsIvi₃I₃Ioo−₃ltVo₃t₃lyzγβIqlγαtrophiliαImmin₃tionIoεI
†rg₃nozinαI—γ₃gγntsWIOrganichLettersUI2019UI[ZUI4e4V4ec 6.2 24

345 oo−₃ltVo₃t₃lyzγβIpi₃stγrγosγlγαtivγIorossVoouplingsI−γtwγγnImlkynylzinαI•iv₃l₃tγsI₃nβI
runαtion₃lizγβIoyαliαIuoβiβγsIorInromiβγsWIOrganichLettersUI2018UI[YUI[44ZV[444 6.2 23

344 SynthγsγIvonIεunktion₃lisiγrtγnInγnzoä−éthiophγnγnIβurαhIintr₃molγkul₃rγIwupεγrVk₃t₃lysiγrtγI
o₃r−om₃gnγsiγrungIvonImlkinylQ₃rylRthioγthγrnWIAngewandtehChemieUI2012UIZ[4UIZee4VZeec 3.6 23

343 •rγp₃r₃tionIoεIεunαtion₃lizγβIorg₃nom₃ng₃nγsγQuuRIrγ₃gγntsI−yIβirγαtIinsγrtionIoεIm₃ng₃nγsγItoI
₃rom₃tiαI₃nβI−γnzyliαIh₃liβγsWIOrganichLettersUI2011UIZ]UI]ZedV[YZ 6.2 23

342 SynthγsisIoεIpolyεunαtion₃lI₃llγnγsI−yIsuααγssivγIαoppγrVmγβi₃tγβIsu−stitutionsWIChemistryhwhAh
EuropeanhJournalUI2011UIZcUI4[][Vc 4.8 23

341
xiolVvγrmittγltγISynthγsγIεunktion₃lisiγrtγrI−γnzylisαhγrIunβiumQuuuRVh₃logγniβγIunβIhoαhI
αhγmosγlγktivγI•₃ll₃βiumVk₃t₃lysiγrtγIwrγuzkupplungImitIγinγmIprotisαhγnIoosolvγnsWI
AngewandtehChemieUI2009UIZ[ZUI[[cYV[[c]

3.6 23

340 ohγmosγlγαtivγIoxiβ₃tionIoεIorg₃nozinαIrγ₃gγntsIwithIoxygγnWITetrahedronUI1997UIa]UIeZ]aVeZ44 2.4 23

339 Su−stitutionIoεIεγrroαγnylI₃αγt₃tγsIwithIorg₃nozinαIrγ₃gγntsWImnIγn₃ntiosγlγαtivγIprγp₃r₃tionIoεI
polyεunαtion₃lIαhir₃lIεγrroαγnγsWITetrahedronhLettersUI1997UI]dUIaebZVaeb4 2 23

338 zγwIohir₃lIxig₃nβsIwithIzonstγrγogγniαIohirotopiαIoγntγrsIεorImsymmγtriαISynthγsisWIAngewandteh
ChemiehwhInternationalhEditionUI1998UI]cUI]YZ4V]YZb 16.4 23

337
Ultr₃ε₃stIintr₃molγαul₃rIαh₃rgγItr₃nsεγrIwithIstronglyItwistγβI₃mino−γnzonitrilγsfI
4VQβiVtγrtV−utyl₃minoR−γnzonitrilγI₃nβI]VQβiVtγrtV−utyl₃minoR−γnzonitrilγWIJournalhofhPhysicalh
ChemistryhAUI2008UIZZ[UI[c4eVbZ

2.8 23

336 StγrγosγlγαtivγIεunαtion₃liz₃tionIoεI−γt₃VioβoV₃lph₃U−γt₃Vuns₃tur₃tγβIkγtonγsIvi₃I₃nIioβinγVαoppγrI
γxαh₃ngγIrγ₃αtionWIOrganichLettersUI2006UIdUIZe4ZV] 6.2 23

335 umprovγβI•rγp₃r₃tionIoεISγαonβ₃ryIÜinαIuoβiβγsI−yIZU[Vyigr₃tionIoεIsp]Io₃r−γnoiβsWISynlettUI2001UI
[YYZUIYdZdVYd[Y 2.2 23

334 SynthγsisI₃nβIStγrγosγlγαtivγI—γ₃αtionsIoεIzγwISt₃−lγI˛–VrγrroαγnyllithiumIpγriv₃tivγsWImnI
UmpolungIoεIthγIrγrroαγnγI—γ₃αtivityWIAngewandtehChemiehwhInternationalhEditionUI1999UI]dUIZ4acVZ4bY 16.4 23

333 SγlγαtivγI†xiβ₃tionIoεIÜinαI†rg₃nomγt₃lliαsItoItyβropγroxiβγsIUsingI†xygγnIinI•γrεluorohγx₃nγsWI
SynlettUI1995UIZeeaUIZZZ]VZZZ4 2.2 23

332
•rγp₃r₃tionIoεIpolyεunαtion₃lI₃llγniαI₃lαoholsI−yIthγIrγgiosγlγαtivγI₃ββitionIoεIεunαtion₃lizγβI
prop₃rgyliαIαhromiumQuuuRIorg₃nomγt₃lliαsItoIα₃r−onylIαompounβsWIJournalhofhOrganichChemistryUI
1992UIacUI4YcYV4Yc4

4.2 23

331
•rγp₃r₃tionIoεIpolyεunαtion₃lIβiorg₃nomγrαuri₃lsI₃nβIthγirItr₃nsmγt₃ll₃tionItoIβiorg₃nozinαsWI
mppliα₃tionsItoIthγIprγp₃r₃tionIoεIoptiα₃llyI₃αtivγIsγαonWIJournalhofhOrganometallichChemistryUI1992UI
4]dUIZZV[c

2.3 23

330 pirγαtγβIÜinα₃tionIorIy₃gnγsi₃tionIoεIthγI[V•yriβonγI₃nβI[UcVz₃phthyriβonγISα₃εεolβIUsingIy•I
n₃sγsWIOrganichLettersUI2017UIZeUIacbYVacb] 6.2 22

(2017-1986)
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329 tighVγmpγr₃turγIoontinuousVrlowIÜinα₃tionsIoεIrunαtion₃lizγβImrγnγsI₃nβItγtγro₃rγnγsIUsingI
Qoy[zR[Ün´•[xiolWIOrganichLettersUI2016UIZdUIZ4b[Va 6.2 22

328 •rγp₃r₃tionI₃nβIrγgiosγlγαtivγImγt₃l₃tionIoεI−isQtrimγthylsilylRmγthylVsu−stitutγβI₃rylIβγriv₃tivγsWI
ChemistryhwhAhEuropeanhJournalUI2014UI[YUId]]dV4[ 4.8 22

327 •rγp₃r₃tionI₃nβIrγ₃αtionsIoεIhγtγro₃rylmγthylzinαIrγ₃gγntsWIOrganichLettersUI2014UIZbUI[4[[Va 6.2 22

326 tighlyIrγgiosγlγαtivγIprγp₃r₃tionIoεIhγtγro₃rylVm₃gnγsiumIrγ₃gγntsI−yIusingI₃InrXygIγxαh₃ngγWI
ChemistryhwhAhEuropeanhJournalUI2012UIZdUIZbZ4aVa[ 4.8 22

325 •rγp₃r₃tionI₃nβIrγ₃αtivityIoεIεunαtion₃lizγβI₃rylI₃nβI₃lkγnylm₃ng₃nγsγIh₃liβγsWITetrahedronhLetters
UI1997UI]dUIZe[cVZe]Y 2 22

324 zγwIoouplingI—γ₃αtionsI₃nβI•hosphoryl₃tionsIUsingI†rg₃nozinαI—γ₃gγntsWIChemischehBerichteUI
1997UIZ]YUIZY[ZVZY[c 22

323 SγlγαtivγIεunαtion₃liz₃tionIoεIimiβ₃zolγsIvi₃I₃nIioβinγVαoppγrIγxαh₃ngγIrγ₃αtionWIChemicalh
CommunicationsUI2006UI[ZcYV[ 5.8 22

322 umprovγβIziαkγlVo₃t₃lyzγβIorossVoouplingI—γ₃αtionIoonβitionsI−γtwγγnIorthoIVSu−stitutγβImrylI
uoβiβγsXzon₃εl₃tγsI₃nβImlkylzinαIuoβiβγsIinISolutionI₃nβIinIthγISoliβV•h₃sγWITetrahedronUI2000UIabUI4ZecV4[YZ2.4 22

321 zγwISynthγsisIoεIrunαtion₃lizγβIohromiumIo₃r−γnγIoomplγxγsIUsingIÜinαI†rg₃nomγt₃lliαsWI
OrganometallicsUI1995UIZ4UI]Zb]V]Zbb 3.8 22

320 ]VnromoV[VQtγrtV−utylsulεonylRVZVpropγnγWImImultiVαouplingIrγ₃gγntWI•₃rtI[WIWITetrahedronhLettersUI
1985UI[bUI[][eV[]][ 2 22

319 n₃r−iγrIoontinuousIrlowI•rγp₃r₃tionI₃nβI—γ₃αtionsIoεIo₃r−₃moyllithiumsIεorIzuαlγophiliαI
mmiβ₃tionWIChemistryhwhAhEuropeanhJournalUI2017UI[]UIZY[dYVZY[d4 4.8 21

318 SynthγsisIoεIoomplγxIpruglikγIyolγαulγsI−yIthγIUsγIoεItighlyIrunαtion₃lizγβInγnαhVSt₃−lγI
†rg₃nozinαI—γ₃gγntsWIAngewandtehChemieUI2016UIZ[dUIZ]eZdVZ]e[[ 3.6 21

317 pi₃stγrγosγlγαtivγIsynthγsisIoεIopγnVαh₃inIsγαonβ₃ryI₃lkyllithiumIαompounβsI₃nβItr₃ppingI
rγ₃αtionsIwithIγlγαtrophilγsWIAngewandtehChemiehwhInternationalhEditionUI2014UIa]UIZ4[aVe 16.4 21

316 y•Vm₃gnγsiumI₃nβIy•VzinαI−₃sγsIεorIthγIrγgiosγlγαtivγImγt₃l₃tionIoεIthγIαinnolinγIsα₃εεolβWI
OrganichLettersUI2014UIZbUIZ[][Va 6.2 21

315 oo−₃ltVo₃t₃lyzγβIorossVoouplingsIoεInγnαhVSt₃−lγImlkynylzinαI•iv₃l₃tγsIwithIQtγtγroRmrylI₃nβI
mlkγnylIt₃liβγsWIOrganichLettersUI2017UIZeUI]d4cV]daY 6.2 21

314 StγrγosγlγαtivγI•rγp₃r₃tionIoεI•olyεunαtion₃lImlkγnylinβiumQuuuRIt₃liβγsI₃nβIhγirIorossVoouplingI
withIUns₃tur₃tγβIt₃liβγsWIChemistryhwhAhEuropeanhJournalUI2015UI[ZUIcYbZVa 4.8 21

313 StγrγosγlγαtivγIsynthγsisI₃nβIrγ₃αtionsIoεIsγαonβ₃ryI₃lkyllithiumIrγ₃gγntsIεunαtion₃lizγβI₃tIthγI
]VpositionWIAngewandtehChemiehwhInternationalhEditionUI2015UIa4UI[ca4Vc 16.4 21

312 SynthγsisI₃nβI−iologiα₃lIγv₃lu₃tionIoεInovγlI₃ntiα₃nαγrI−iv₃lγntIαolαhiαinγVtu−ulizinγIhy−riβsWI
BioorganichandhMedicinalhChemistryUI2012UI[YUI4[cZVd 3.4 21

Paul Knochel
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311 xγ₃vingIgroupIβγpγnβγnαγIoεIthγIr₃tγsIoεIh₃logγnVm₃gnγsiumIγxαh₃ngγIrγ₃αtionsWIOrganichLettersUI
2012UIZ4UI[bY[Va 6.2 21

310 mIαo−₃ltVα₃t₃lyzγβIsulεon₃tγXαoppγrIγxαh₃ngγIεorIthγIprγp₃r₃tionIoεIhighlyIεunαtion₃lizγβI
γlγαtronVβγεiαiγntI₃rylIαoppγrIrγ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2010UI4eUIZdc4Vc 16.4 21

309 oonjug₃tγIyiαh₃γlV₃ββitionsIwithImixγβIβiorg₃nozinαsWIJournalhofhthehChemicalhSocietyhPerkinh
Transactionsh1UI1997UI]ZZcV]ZZd 21

308 zγwIohir₃lo]VSymmγtriαIriolsI₃sIxig₃nβsIεorIV₃n₃βiumI₃nβIit₃niumIoomplγxγsâ� WIOrganometallics
UI1997UIZbUIadbeVadcd 3.8 21

307 zγwIstr₃tγgyIεorIthγIprγp₃r₃tionIoεInitrogγnVI₃nβIphosphorusVαont₃iningIαhir₃lIpolyεunαtion₃lI
sγαonβ₃ryI₃lαoholsWITetrahedronUI1998UIa4UIZY]ZcVZY][d 2.4 21

306 —γl₃tivγIsγsαhwinβigkγitγnIβγrInromVy₃gnγsiumVmust₃usαhrγ₃ktionγnI₃nIsu−stituiγrtγnI
nrom−γnzolβγriv₃tγnWIAngewandtehChemieUI2008UIZ[YUI[YdV[ZY 3.6 21

305 mIzγwImppro₃αhItoIohir₃lIoyαlopγnt₃βiγnylmγt₃lIoomplγxγsWIOrganometallicsUI1995UIZ4UIaYYYVaYYZ 3.8 21

304 xithi₃tγβI−isQβiγthyl₃minoRphosphinγI−or₃nγIαomplγxI₃sIusγεulInuαlγophiliαIphosphorusIrγ₃gγntWI
TetrahedronhLettersUI1996UI]cUIbYeeVbZY[ 2 21

303 runαtion₃lizγβIpiorg₃nozinαIoompounβsfIwγyI—γ₃gγntsIεorIthγISynthγsisIoεIqn₃ntiomγriα₃llyI•urγI
[UaVpisu−stitutγβIαisVI₃nβItr₃nsVγtr₃hyβroεur₃nsWIChemischehBerichteUI1995UIZ[dUIZY[ZVZY[d 21

302 SγlγαtivγImultiplγImγthylγnγIinsγrtionIrγ₃αtionsImγβi₃tγβI−yIioβomγthylzinγIioβiβγfIyγαh₃nistiαI
αonsiβγr₃tionsI₃nβIsynthγtiαI₃ppliα₃tionsWITetrahedronhLettersUI1991UI][UIZdaaVZdad 2 21

301 pi₃stγrγosγlγαtivγIoo−₃ltVyγβi₃tγβIorossVoouplingsIoεIoyαlo₃lkylIuoβiβγsIwithImlkynylIorI
QtγtγroRmrylIsrign₃rβI—γ₃gγntsWIOrganichLettersUI2016UIZdUI4ccdV4cdZ 6.2 20

300 •rγp₃r₃tionIoεISoliβI•olyεunαtion₃lImlkynylzinαI•iv₃l₃tγsIwithIqnh₃nαγβImirI₃nβIyoisturγISt₃−ilityI
εorI†rg₃niαISynthγsisWIAngewandtehChemiehwhInternationalhEditionUI2017UIabUIe[]bVe[]e 16.4 20

299 •rγp₃r₃tionIoεI[Vm₃gnγsi₃tγβIZU]UaVtri₃zinγsIvi₃I₃nIioβinγVm₃gnγsiumIγxαh₃ngγWIOrganichLettersUI
2010UIZ[UIa]edV4YZ 6.2 20

298 tiγr₃rαhiα₃llyIstruαturγβI−iphγnylγnγV−riβgγβIpγrioβiαImγsoporousIorg₃nosiliα₃WIJournalhofh
MaterialshChemistryUI2011UI[ZUIZc]]d 20

297 pirγαtI₃mino₃lkyl₃tionIoεI₃rγnγsUIhγtγro₃rγnγsUI₃nβI₃lkγnγsIvi₃IziVα₃t₃lyzγβIzγgishiIαrossVαouplingI
rγ₃αtionsWIJournalhofhOrganichChemistryUI2011UIcbUIddeZVeYb 4.2 20

296 StγrγosγlγαtivγIä[U]éIsigm₃tropiαIrγ₃rr₃ngγmγntIoεI₃αyαliαI₃llyliαIphosphinitγsWIChemicalh
CommunicationsUI2004UI]Y4Va 5.8 20

295 StγrγosγlγαtivγI₃ββitionIoεIorg₃nom₃ng₃nγsγIrγ₃gγntsItoIαhir₃lI₃αylsil₃nγsI₃nβI₃lβγhyβγsWIJournalh
ofhOrganometallichChemistryUI2001UIb[4UI[[]V[[d 2.3 20

294
qn₃ntiosγlγktivγIk₃t₃lytisαhγImββitionIεunktion₃lisiγrtγrIpi₃lkylzinkvγr−inβungγnI₃nI˛†Vst₃nnyliγrtγI
mlβγhyβγgIγinγIγinε₃αhγIyγthoβγIzurItγrstγllungIniαhtr₃αγmisαhγrI˛†VIunβI˛‡Vεunktion₃lisiγrtγrI
sγkunβˆ⁄rγrImlkoholγWIAngewandtehChemieUI1993UIZYaUIb[eVb]Z

3.6 20

(1993-2012)
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293 •rγp₃r₃tionIoεIεunαtion₃lizγβIzinαI₃nβIαoppγrIorg₃nomγt₃lliαsIαont₃iningIsulεurIεunαtion₃litiγsI₃tI
thγI₃lph₃IorIg₃mm₃IpositionWITetrahedronhLettersUI1990UI]ZUIcacaVcacd 2 20

292
zγwImppliα₃tionsIoεI•olyεunαtion₃lI†rg₃nomγt₃lliαIoompounβsIinI†rg₃niαISynthγsisIrrγquγntlyI
usγβI₃−−rγvi₃tionsI₃rγIβγεinγβI₃tIthγIγnβIoεIthγI₃rtiαlγWWIAngewandtehChemiehwhInternationalhEditionUI
2000UI]eUI44Z4V44]a

16.4 20

291 •r₃αtiα₃lIx₃rgγVSα₃lγI—γgiosγlγαtivγIÜinα₃tionIoεIohromonγIUsingIy•Ünol´•xiolIriggγrγβI−yIthγI
•rγsγnαγIorIm−sγnαγIoεIygol[WIOrganichProcesshResearchhandhDevelopmentUI2017UI[ZUIbbYVbb] 3.9 19

290 oo−₃ltVα₃t₃lyzγβI₃αyl₃tionVrγ₃αtionsIoεIQhγtγroR₃rylzinαIpiv₃l₃tγsIwithIthiopyriβylIγstγrIβγriv₃tivγsWI
ChemicalhScienceUI2019UIZYUId[4ZVd[4a 9.4 19

289 oo−₃ltVk₃t₃lysiγrtγIzγgishiVwrγuzkupplungγnIvonIQtγtγroRmrylzinkrγ₃gγntiγnImitIprimˆ⁄rγnIunβI
sγkunβˆ⁄rγnImlkyl−romiβγnIunβIVioβiβγnWIAngewandtehChemieUI2015UIZ[cUI4abYV4ab] 3.6 19

288 mIεl₃shIoεIm₃gnγsiumWINaturehChemistryUI2009UIZUIc4Y 17.6 19

287
StγrγosγlγαtivγImllyliαIoVtImαtiv₃tionIwithIγrti₃ryImlkyl−or₃nγsfImIzγwIyγthoβIεorI•rγp₃ringI
oyαlo₃lkylIpγriv₃tivγsIwithIhrγγImβj₃αγntIStγrγoαγntγrsWIAngewandtehChemiehwhInternationalh
EditionUI1998UI]cUI[4aeV[4bZ

16.4 19

286 pi₃stγrγosγlγαtivγIsynthγsisI₃nβIrγ₃αtionsIoεIβiorg₃nozinαIrγ₃gγntsIo−t₃inγβI₃εtγrIhyβro−or₃tionsI
withIeVnnzVtUIthγxyl−or₃nγI₃nβIα₃tγαhol−or₃nγWITetrahedronhLettersUI2001UI4[UIdd[eVdd]Z 2 19

285 StγrγosγlγαtivγI•rγp₃r₃tionI₃nβI—γ₃αtionIoεIohir₃lISγαonβ₃ryIoyαlo₃lkylVI₃nβImlkylVÜinαI—γ₃gγntsWI
SynlettUI1998UIZeedUIZ4]dVZ44Y 2.2 19

284 •rγp₃r₃tionI₃nβIstγrγosγlγαtivγI₃ββitionsIoεIhighlyIsu−stitutγβIαyαliαI₃llylzinαIrγ₃gγntsI₃IzinαVγnγI
αyαliz₃tionWITetrahedronhLettersUI1999UI4YUIccceVccd[ 2 19

283 ÜinαVo₃t₃lyzγβIqstγriεiα₃tionIoεIzV˛†Vtyβroxyγthyl₃miβγsfI—γmov₃lIoεIpirγαtingIsroupsIunβγrIyilβI
oonβitionsWIEuropeanhJournalhofhOrganichChemistryUI2017UI[YZcUIaYZYVaYZ4 3.2 18

282 •rγp₃r₃tionIoεIrunαtion₃lizγβIpi₃rylVI₃nβIpihγtγro₃ryll₃nth₃numI—γ₃gγntsI−yIr₃stI
t₃logγnVx₃nth₃numIqxαh₃ngγWIAngewandtehChemiehwhInternationalhEditionUI2017UIabUIZb]eYVZb]e4 16.4 18

281 obYVo₃t₃lyzγβI•rγp₃r₃tionIoεImrylI₃nβItγtγro₃rylIy₃gnγsiumI₃nβIÜinαI—γ₃gγntsIUsingIygXxiolWI
ACShCatalysisUI2015UIaUI[][4V[][d 13.1 18

280 •rγp₃r₃tionIoεI†ptiα₃llyIqnriαhγβISγαonβ₃ryImlkyllithiumI₃nβImlkylαoppγrI—γ₃gγntsVSynthγsisIoεI
QVRVx₃rβolurγI₃nβISiphon₃riγn₃lWIAngewandtehChemiehwhInternationalhEditionUI2018UIacUIaaZbVaaZe 16.4 18

279 oinγISu−stitutionIwithImrylzinαI—γ₃gγntsfISαopγI₃nβIyγαh₃nistiαIStuβiγsWIJournalhofhOrganich
ChemistryUI2016UIdZUI[dY4VZb 4.2 18

278 rromI−γnzoβithiophγnγItoIβiγthoxyV−γnzoβithiophγnγIαov₃lγntIorg₃niαIεr₃mγworksIâ��Istruαtur₃lI
invγstig₃tionsWICrystEngCommUI2016UIZdUI4[eaV4]Y[ 3.3 18

277 mααγlγr₃tγβIÜinα₃tionsIεorI₃nIqεεiαiγntI₃nβIyilβIrunαtion₃liz₃tionIoεImrom₃tiαsI₃nβItγtγroαyαlγsWI
AdvancedhSynthesishandhCatalysisUI2013UI]aaUIedeVeea 5.6 18

276 tγrstγllungIvonIεγstγnUIsu−stituiγrtγnImllylzinkrγ₃gγntiγnIunβIβγrγnI—γ₃ktionγnImitIqlγktrophilγnWI
AngewandtehChemieUI2015UIZ[cUIZYdYdVZYdZZ 3.6 18

Paul Knochel
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275 nγnzyliαI₃ryl₃tionIoεI[VmγthylVaVmγm−γrγβIhγtγroαyαlγsIusingIy•V−₃sγsWIOrganichLettersUI2012UI
Z4UIZeaZV] 6.2 18

274
—γviγwWI—γgiosγlγαtivγIrunαtion₃liz₃tionIoεI•yriβinγsIusingI₃IpirγαtγβIyγt₃l₃tionIorI₃I
t₃logγnXyγt₃lIqxαh₃ngγWIZeitschrifthFurhNaturforschunghwhSectionhBhJournalhofhChemicalhSciencesUI
2013UIbdUI4ZZV4[[

1 18

273 toαhIβi₃stγrγosγlγktivγIγisγnvγrmittγltγIoQsp[RVoQsp]RVwrγuzkupplungγnIzwisαhγnI
mrylVsrign₃rβV—γ₃gγntiγnIunβIαyαlisαhγnIuoβhyβrinβγriv₃tγnWIAngewandtehChemieUI2011UIZ[]UI]]bZV]]ba3.6 18

272 StγrγosγlγαtivγIprγp₃r₃tionI₃nβIrγ₃αtionsIoεIαonεigur₃tion₃llyVβγεinγβImixγβI₃αyαliαIβi₃lkylzinαsWI
ChemicalhCommunicationsUI1998UI[YaV[Yb 5.8 18

271 StγrγosγlγαtivγIsynthγsisIoεI₃ntiVZU4VβiolsI−yI₃Int]WtrVmγβi₃tγβIrγ₃rr₃ngγmγntIoεI
ZU[Vβisu−stitutγβIαyαlo−utγnγsWIChemistryhwhAhEuropeanhJournalUI2003UIeUIa[aeVba 4.8 18

270 •rγp₃r₃tionIoεInγwIαhir₃lI−or₃nγVprotγαtγβI•UzVεγrroαγnylIlig₃nβsIvi₃I₃ImγthoxyIβirγαtγβI
orthoVlithi₃tionWIChiralityUI2000UIZ[UI]deVea 2.1 18

269 —γmotγIoVtI₃αtiv₃tionIoεIphγnylVsu−stitutγβI₃lkγnγsI−yIntQ]RWtrfImγαh₃nismI₃nβI₃ppliα₃tionsWI
OrganichLettersUI2001UI]UI[]eaVd 6.2 18

268 •rγp₃r₃tionIoεIhighlyIεunαtion₃lizγβI]U4Vβisu−stitutγβIαyαlo−utγnγVZU[VβionγsIusingIεunαtion₃lizγβI
zinαVαoppγrIorg₃nomγt₃lliαsWITetrahedronhLettersUI1992UI]]UIcaZaVcaZd 2 18

267 •rγp₃r₃tionI₃nβIrγ₃αtivityIoεImixγβI−γnzyliαIZUZVβimγt₃llo₃lk₃nγsWIOrganometallicsUI1989UIdUI[d]ZV[d]a 3.8 18

266 yilβItomolog₃tionIoεIqstγrsIthroughIoontinuousIrlowIohloro₃αγt₃tγIol₃isγnI—γ₃αtionsWI
AngewandtehChemiehwhInternationalhEditionUI2018UIacUIZc[4eVZc[a] 16.4 18

265 runαtion₃liz₃tionIoεIquinox₃linγsI−yIusingIy•I−₃sγsfIprγp₃r₃tionIoεItγtr₃αyαliαIhγtγroαyαlγsIwithI
highIphotoluminγsαγnγIqu₃ntumIyiγlβsWIChemistryhwhAhEuropeanhJournalUI2015UI[ZUIZZY[Vc 4.8 17

264 —γgiosγlγαtivγIyγt₃l₃tionI₃nβIrunαtion₃liz₃tionIoεIthγI•yr₃zoloäZUaVI₃épyriβinγISα₃εεolβIUsingIygVI
₃nβIÜnVy•In₃sγsWIOrganichLettersUI2018UI[YUI]ZZ4V]ZZd 6.2 17

263 •rγp₃r₃tionIoεI•olyεunαtion₃lImrylzinαI†rg₃nomγt₃lliαsIinIoluγnγI−yIt₃logγnXÜinαIqxαh₃ngγI
—γ₃αtionsWIAngewandtehChemiehwhInternationalhEditionUI2019UIadUIZ[dedVZ[eY[ 16.4 17

262 pi₃stγrγosγlγktivγISynthγsγIvonIoεεγnkγttigγnIsγkunβˆ⁄rγnImlkyllithiumvγr−inβungγnIunβI
m−ε₃ngrγ₃ktionγnImitIqlγktrophilγnWIAngewandtehChemieUI2014UIZ[bUIZ44eVZ4a] 3.6 17

261 •rγp₃r₃tionIoεI•olyεunαtion₃lIz₃phthyriβinγsI−yIoo−₃ltVo₃t₃lyzγβIorossVoouplingsIoεIt₃logγn₃tγβI
z₃phthyriβinγsIwithIy₃gnγsiumI₃nβIÜinαI†rg₃nomγt₃lliαsWIOrganichLettersUI2017UIZeUIb]d4Vb]dc 6.2 17

260 pirγαtγβIy₃gnγsi₃tionIoεI•olyh₃lo₃rom₃tiαsIusingIthγIγtr₃mγthylpipγriβylm₃gnγsiumI—γ₃gγntsI
y•[ygk[IxiolI₃nβIy•ygolkxiolWIAdvancedhSynthesishandhCatalysisUI2013UI]aaUIZaa]VZabY 5.6 17

259 riεunαtion₃liz₃tionIoεIthγIpurinγIsα₃εεolβIusingIygI₃nβIÜnIorg₃nomγt₃lliαIintγrmγβi₃tγsWIOrganich
LettersUI2011UIZ]UIce[Va 6.2 17

258 srign₃rβIrγ₃gγntsfI₃lkoxiβγVβirγαtγβIioβinγVm₃gnγsiumIγxαh₃ngγI₃tIsp]IαγntγrsWIOrganichLettersUI
2007UIeUI4aYcVe 6.2 17

(2007-2012)
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257 SynthγsisIoεIv†Su•t†SVtypγIlig₃nβsIvi₃I₃Iβi₃stγrγosγlγαtivγIthrγγVαomponγntIrγ₃αtionI₃nβIthγirI
₃ppliα₃tionIinI₃symmγtriαIrhoβiumVα₃t₃lyzγβIhyβro−or₃tionsWITetrahedron:hAsymmetryUI2005UIZbUI]]daV]]e] 17

256
yγαh₃nismIoεIthγIStγrγosγlγαtivγImlkylIsroupIqxαh₃ngγI−γtwγγnImlkyl−or₃nγsI₃nβImlkylzinαI
oompounβsWI–uγstIεorIzovγlIypγsIoεInoronâ��yγt₃lIqxαh₃ngγI—γ₃αtionsWIOrganometallicsUI2002UI
[ZUI[[Y]V[[Yc

3.8 17

255 †nγVpotIαhγmosγlγαtivγIεunαtion₃liz₃tionIoεI₃rylsil₃nγsIvi₃Iα₃sα₃βγImγt₃lâ��mγt₃lIγxαh₃ngγI
rγ₃αtionsWIChemicalhCommunicationsUI2002UIZ]eYVZ]eZ 5.8 17

254 StγrγosγlγαtivγIziαkγlI₃nβIy₃ng₃nγsγIo₃t₃lyzγβIoyαliz₃tionsIoεIaVt₃lokγtonγsWISynlettUI1998UI
ZeedUIZ4]VZ44 2.2 17

253 o₃γsiumhyβroxiβfIγinγIhoαhwγrtigγIn₃sγIzurIk₃t₃lytisαhγnImlkinyliγrungIvonImlβγhyβγnIunβI
wγtonγnIunβIzurIk₃t₃lytisαhγnImlkγnyliγrungIvonIzitrilγnWIAngewandtehChemieUI1999UIZZZUIZa4cVZa4e 3.6 17

252 msymmγtriαIpγproton₃tionI₃sI₃nIqεεiαiγntIqn₃ntiosγlγαtivγI•rγp₃r₃tionIoεIrunαtion₃lizγβI
Sγαonβ₃ryImlαoholsWIAngewandtehChemiehInternationalhEditionhinhEnglishUI1992UI]ZUIZ4aeVZ4bZ 17

251 mI—o−ustI₃nβInro₃βlyImppliα₃−lγIoo−₃ltVo₃t₃lyzγβIorossVoouplingIoεIrunαtion₃lizγβInγnαhVSt₃−lγI
†rg₃nozinαI•iv₃l₃tγsIwithIUns₃tur₃tγβIt₃liβγsWIAngewandtehChemieUI2017UIZ[eUIZZY[VZZYb 3.6 16

250 •rγp₃r₃tionIoεI•olyεunαtion₃lIni₃rylIpγriv₃tivγsI−yIoyαlol₃nth₃n₃tionIoεI[Vnromo−i₃rylsI₃nβI
tγtγroαyαliαImn₃loguγsIUsingInnuIx₃olk4IxiolWIAngewandtehChemiehwhInternationalhEditionUI2019UIadUIZab]ZVZab]a16.4 16

249 rromIα₃r−₃nionsItoIorg₃nomγt₃lliαIαompounβsfIqu₃ntiεiα₃tionIoεImγt₃lIionIγεεγαtsIonInuαlγophiliαI
rγ₃αtivitiγsWIAngewandtehChemiehwhInternationalhEditionUI2015UIa4UIZ[4ecVaYY 16.4 16

248 —γgiosγlγαtivγIr₃nsitionVyγt₃lVrrγγImllylVmllylIorossVoouplingsWIAngewandtehChemiehwhInternationalh
EditionUI2016UIaaUIZYaY[Vb 16.4 16

247 SynthγsisIoεI•olyεunαtion₃lizγβIri₃ryll₃nth₃numI—γ₃gγntsI−yIUsingI•hIx₃I₃nβI—γl₃tγβISpγαiγsI₃sI
qxαh₃ngγI—γ₃gγntsWIChemistryhwhAhEuropeanhJournalUI2018UI[4UIZZZY]VZZZYe 4.8 16

246 yγt₃l₃tγβIunβolγsUIunβ₃zolγsUInγnzimiβ₃zolγsUI₃nβImz₃inβolγsI₃nβIhγirISynthγtiαImppliα₃tionsWI
SynthesisUI2013UI4aUI[]4]V[]cZ 2.9 16

245 •rγp₃r₃tionIoεItriVI₃nβItγtr₃su−stitutγβI₃llγnγsIvi₃IrγgiosγlγαtivγIl₃tγr₃lImγt₃l₃tionIoεI−γnzyliαI
QtrimγthylsilylR₃lkynγsIusingIy•Ünol´•xiolWIOrganichLettersUI2015UIZcUIZYZYV] 6.2 16

244 unVsituVm−ε₃ngmγthoβγIzurIyγt₃lliγrungIεunktion₃lisiγrtγrImrγnγIunβItγtγro₃rγnγImitIy•xiIinI
sγgγnw₃rtIvonIÜnol[IunβI₃nβγrγnIyγt₃lls₃lzγnWIAngewandtehChemieUI2014UIZ[bUIdYb[VdYbb 3.6 16

243 —γgiosγlγαtivγIεunαtion₃liz₃tionIoεIthγIthi₃zolγIsα₃εεolβIusingIy•ygol´•xiolI₃nβI
y•[Ün´•[ygol[´•[xiolWIJournalhofhOrganichChemistryUI2011UIcbUIbec[Vd 4.2 16

242 qεεiαiγntISynthγsisIoεIpγ₃z₃gu₃nosinγVpγrivγβIt—zmIzuαlγosiβγsI•rγ–YUI•rγ–ZUI₃nβImrαh₃γosinγI
UsingIthγIur−oVsrign₃rβIyγthoβWIEuropeanhJournalhofhOrganichChemistryUI2010UI[YZYUIbaZcVbaZe 3.2 16

241 SynthγsγIprimˆ⁄rγrUIsγkunβˆ⁄rγrIunβItγrtiˆ⁄rγrImryl₃minγIβurαhIoxiβ₃tivγIwupplungIεunktion₃lisiγrtγrI
mrylVIunβItγtγro₃rylVmmiβoαupr₃tγWIAngewandtehChemieUI2006UIZZdUIdYY[VdYYb 3.6 16

240 •olyεunαtion₃lIxithiumUIy₃gnγsiumUI₃nβIÜinαImlkγnylI—γ₃gγntsI₃sInuilβingInloαksIεorIthγISynthγsisI
oεIoomplγxItγtγroαyαlγsWIAngewandtehChemiehwhInternationalhEditionUI2016UIaaUIa]][Vb 16.4 16

Paul Knochel

34



239
SynthγsisIoεI•yrroloä[U]VβépyrimiβinγsI−yIooppγrVyγβi₃tγβIo₃r−om₃gnγsi₃tionsIoεIzVSulεonylI
×n₃miβγsI₃nβImppliα₃tionItoIthγI•rγp₃r₃tionIoεI—igiβinImI₃nβI₃IcVmz₃sγrotoninIpγriv₃tivγWI
ChemistryhwhAhEuropeanhJournalUI2016UI[[UIZ4]ecV4YY

4.8 15

238 uronVo₃t₃lyzγβImαyl₃tionIoεI•olyεunαtion₃lizγβImrylVI₃nβInγnzylzinαIt₃liβγsIwithImαiβIohloriβγsWI
OrganichLettersUI2016UIZdUI]b[bVe 6.2 15

237 sγnγr₃tionIoεIεunαtion₃lizγβI₃rylI₃nβIhγtγro₃rylI₃luminumIrγ₃gγntsI−yIh₃logγnVlithiumIγxαh₃ngγWI
ChemicalhCommunicationsUI2013UI4eUIbea]Va 5.8 15

236 mIαonvγniγntI₃lumin₃tionIoεIεunαtion₃lizγβI₃rom₃tiαsI−yIusingIthγIεrustr₃tγβIxγwisIp₃irIqt]ImlI₃nβI
y•ygolkxiolWIChemistryhwhAhEuropeanhJournalUI2013UIZeUIZ4bdcVeb 4.8 15

235 tγrstγllungIvonIεunktion₃lisiγrtγnIpi₃rylVIunβIpihγtγro₃rylVx₃nth₃nrγ₃gγnziγnImittγlsIγinγsI
sαhnγllγnIt₃logγnVx₃nth₃nVmust₃usαhγsWIAngewandtehChemieUI2017UIZ[eUIZbbYdVZbbZ[ 3.6 15

234 StγrγosγlγktivγISynthγsγIunβI—γ₃ktionγnIvonIinI•ositionI]Iεunktion₃lisiγrtγnIsγkunβˆ⁄rγnI
mlkyllithiumvγr−inβungγnWIAngewandtehChemieUI2015UIZ[cUI[ce]V[ceb 3.6 15

233
•r₃ktisαhγIkontinuiγrliαhγIpurαhεlussVm−ε₃ngmγt₃lliγrungγnIεunktion₃lisiγrtγrImrγnγIunβI
tγtγro₃rγnγImitIy•xiIinIsγgγnw₃rtIvonIygVUIÜnVUIouVIoβγrIx₃Vt₃logγniβγnWIAngewandtehChemieUI
2015UIZ[cUIZ[bdZVZ[bda

3.6 15

232 •rγp₃r₃tionIoεIpolyεunαtion₃lIzinαIorg₃nomγt₃lliαsIusingI₃nIrγVIorIooVα₃t₃lyzγβIolXÜnVγxαh₃ngγWI
OrganichLettersUI2011UIZ]UI]Zc4Vc 6.2 15

231 •rγp₃r₃tionIoεIεunαtion₃lizγβI₃lkylm₃gnγsiumIβγriv₃tivγsIusingI₃nIuXygVγxαh₃ngγWIOrganichLettersUI
2008UIZYUIZZdcVe 6.2 15

230 SynthγsisIoεIzitroVSu−stitutγβI•olyεunαtion₃lIniphγnylsI−yIzγgishiIorossVoouplingIoεI
oVzitro₃rylzinαI—γ₃gγntsWIAdvancedhSynthesishandhCatalysisUI2004UI]4bUIcYeVcZ[ 5.6 15

229 mInγwI₃ppro₃αhItow₃rβsIthγIsynthγsisIoεIsp]IZUZVβiioβo₃lk₃nγsWIChemicalhCommunicationsUI1999UI[[YcV[[Yd5.8 15

228 SynthγsisIoεI[U4Vpisu−stitutγβI[UaVpihyβroεur₃nsI₃nβIZVSu−stitutγβIZU]Vpihyβroiso−γnzoεur₃nsIvi₃I
₃nIuoβinγâ��y₃gnγsiumIqxαh₃ngγI—γ₃αtionWIACShCombinatorialhScienceUI1999UIZUIZdZVZd] 15

227 oo−₃ltVo₃t₃lyzγβIoQspRVoQspRIorossVoouplingI—γ₃αtionsIoεIpi₃rylm₃ng₃nγsγI—γ₃gγntsIwithI
Sγαonβ₃ryImlkylIuoβiβγsWIOrganichLettersUI2016UIZdUIb4abVb4ae 6.2 15

226 ooppγrVo₃t₃lyzγβIqlγαtrophiliαIhiol₃tionIoεI†rg₃nozinαIt₃liβγsI−yIUsingIzVhiophth₃limiβγsI
xγ₃βingItoI•olyεunαtion₃lIhioγthγrsWIChemistryhwhAhEuropeanhJournalUI2019UI[aUI]ca[V]caa 4.8 15

225 SγlγαtivγIyγt₃l₃tionsIoεIZU4VpithiinsI₃nβIoonβγnsγβImn₃loguγsIUsingIy•Vy₃gnγsiumI₃nβIVÜinαI
n₃sγsWIOrganichLettersUI2017UIZeUI]bYV]b] 6.2 14

224 hγIt₃logγnVS₃m₃riumIqxαh₃ngγI—γ₃αtionfISynthγtiαImppliα₃tionsI₃nβIwinγtiαsWIAngewandteh
ChemiehwhInternationalhEditionUI2019UIadUI4Y4bV4YaY 16.4 14

223 x₃tγVSt₃gγIrunαtion₃liz₃tionIoεI•γptiβγsI₃nβIoyαlopγptiβγsIUsingI†rg₃nozinαI—γ₃gγntsWI
AngewandtehChemiehwhInternationalhEditionUI2019UIadUId[]ZVd[]4 16.4 14

222 •rγp₃r₃tionIoεItγrti₃ryI₃minγsI−yIthγIrγ₃αtionIoεIiminiumIionsIβγrivγβIεromIunsymmγtriα₃lI₃min₃lsI
withIzinαI₃nβIm₃gnγsiumIorg₃nomγt₃lliαsWIOrganichLettersUI2015UIZcUI[Y[bVe 6.2 14

(2015-2016)
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221 sγnγriγrungIvonImrylVIunβItγtγro₃rylm₃gnγsiumV—γ₃gγnziγnIinIoluolImittγlsInrXygVIoβγrI
olXygVmust₃usαhWIAngewandtehChemieUI2018UIZ]YUIbdZZVbdZa 3.6 14

220 tighlyIβi₃stγrγosγlγαtivγIprγp₃r₃tionIoεI₃lβolIproβuαtsIusingInγwIεunαtion₃lizγβI₃llyliαI₃luminumI
rγ₃gγntsWIOrganichLettersUI2014UIZbUIeabVe 6.2 14

219
StγrγosγlγαtivγI—γtγntivγIpominoIr₃nsmγt₃l₃tionsIoεISγαonβ₃ryImlkyllithiumIoompounβsItoI
runαtion₃lizγβISγαonβ₃ryImlkylαoppγrI—γ₃gγntsWIAngewandtehChemiehwhInternationalhEditionUI2015UI
a4UIZYeb]Vc

16.4 14

218 nisQpyr₃zolylRmγth₃nγIooppγrIoomplγxγsI₃sI—o−ustI₃nβIqεεiαiγntIo₃t₃lystsIεorISonog₃shir₃I
oouplingsWIEuropeanhJournalhofhOrganichChemistryUI2015UI[YZaUIc4caVc4d] 3.2 14

217 —γgiosγlγktivγIyγt₃lliγrungγnIvonI•yrimiβinγnIunβI•yr₃zinγnImitIεrustriγrtγnIxγwisV•₃₃rγnI₃usI
nr]k†qt[IunβIstγrisαhIgγhinβγrtγnIygVIunβIÜnVmmiβ−₃sγnWIAngewandtehChemieUI2013UIZ[aUIbeYeVbeZ] 3.6 14

216 —γαγntImβv₃nαγsIoεIthγIt₃logγnVÜinαIqxαh₃ngγI—γ₃αtionWIChemistryhwhAhEuropeanhJournalUI2020UI[bUI]bddV]bec4.8 14

215 •r₃αtiα₃lIziVo₃t₃lyzγβIorossVoouplingIoεIUns₃tur₃tγβIÜinαI•iv₃l₃tγsIwithIUns₃tur₃tγβIzon₃εl₃tγsI
₃nβIriεl₃tγsWIOrganichLettersUI2019UI[ZUI]bV]e 6.2 14

214 SγlγαtivγIxithi₃tionUIy₃gnγsi₃tionUI₃nβIÜinα₃tionIoεIUnsymmγtriα₃lImzo−γnzγnγsIUsingIoontinuousI
rlowWIOrganichLettersUI2017UIZeUIZbbbVZbbe 6.2 13

213 ohromiumVo₃t₃lyzγβIorossVoouplingsI₃nβI—γl₃tγβI—γ₃αtionsWISynthesisUI2019UIaZUI[ZYYV[ZYb 2.9 13

212 oo−₃ltVo₃t₃lyzγβIorossVoouplingsI₃nβIqlγαtrophiliαImmin₃tionsIusingI†rg₃nozinαI•iv₃l₃tγsWI
ChemCatChemUI2019UIZZUIaZddVaZec 5.2 13

211 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIyonoVI₃nβInisV•iv₃loyloxyzinαImαγtyliβγsWIOrganichLettersUI2018UI[YUI4bYZV4bYa6.2 13

210 hγIorthoI₃nβImγt₃Im₃gnγsi₃tionIoεIεunαtion₃lizγβI₃nilinγsI₃nβI₃minoVsu−stitutγβIpyriβinγsI₃nβI
pyr₃zinγsI₃tIroomItγmpγr₃turγWIAngewandtehChemiehwhInternationalhEditionUI2012UIaZUIZYb[4Vc 16.4 13

209 mIoonvγniγntISynthγsisIoεI˛–VSu−stitutγβI˛†U˛‡VUns₃tur₃tγβIwγtonγsI₃nβIqstγrsIvi₃IthγIpirγαtI
mββitionIoεISu−stitutγβImllyliαIÜinαI—γ₃gγntsI•rγp₃rγβI−yIpirγαtIunsγrtionWISynthesisUI2013UI4aUIZdcYVZdcb2.9 13

208 SynthγsisIoεIqxαlusivγlyIoγntrostγrγogγniαIZU]Vniβγnt₃tγIrγrroαγnylβiphosph₃nγIxig₃nβsI₃nβIhγirI
UsγIinIqn₃ntiosγlγαtivγItyβrogγn₃tionsWIOrganometallicsUI2010UI[eUIbaY]VbaYd 3.8 13

207 •rγp₃r₃tionIoεI[V₃ryl₃tγβVZU4Vphγnylγnγβi₃minγsI−yIp₃ll₃βiumVα₃t₃lyzγβIαrossVαouplingIrγ₃αtionsWI
JournalhofhOrganometallichChemistryUI2002UIba]UIZ[[VZ[d 2.3 13

206 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIÜinα₃tγβIhyminγIpγriv₃tivγsWIJournalhofhOrganichChemistryUI1998UIb]UIeZZcVeZ[Z4.2 13

205 •rγp₃r₃tionIoεIZU]VpizinαIoompounβsI−yI₃Inoronâ��ÜinαIqxαh₃ngγWIAngewandtehChemiehInternationalh
EditionhinhEnglishUI1996UI]aUI[ZdV[[Y 13

204 oo−₃ltVo₃t₃lyzγβIorossVoouplingIoεIrunαtion₃lizγβImlkylzinαI—γ₃gγntsIwithIQtγtγroRmrylIt₃liβγsWI
AngewandtehChemiehwhInternationalhEditionUI2020UIaeUIaa4bVaaaY 16.4 13

Paul Knochel
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203 xγwisImαiβIpirγαtγβI—γgiosγlγαtivγIyγt₃l₃tionsIoεI•yriβ₃zinγWIAngewandtehChemiehwhInternationalh
EditionUI2019UIadUIe[44Ve[4c 16.4 12

202 Üinα₃tionIoεI4U4Vβimγthylox₃zolinγIusingIy•Ünol´•xiolWImInγwIprγp₃r₃tionIoεI[V₃rylox₃zolinγsWI
ChemicalhCommunicationsUI2015UIaZUIb4ZaVc 5.8 12

201
•rγp₃r₃tionI₃nβI—γgiosγlγαtivγIy₃gnγsi₃tionIorIxithi₃tionIoεInisQtrimγthylsilylRmγthylVSu−stitutγβI
tγtγro₃rylsIεorIthγIsγnγr₃tionIoεItighlyIrunαtion₃lizγβItγtγroαyαlγsWIChemistryhwhAhEuropeanh
JournalUI2015UI[ZUIcd]YV4

4.8 12

200 pi₃stγrγosγlγαtivγIooppγrVyγβi₃tγβIorossVoouplingsI−γtwγγnIStγrγoβγεinγβISγαonβ₃ryI
mlkylαoppγrsIwithInromo₃lkynγsWIOrganichLettersUI2018UI[YUI[]baV[]bd 6.2 12

199 runαtion₃liz₃tionsIoεIyixturγsIoεI—γgioisomγriαImryllithiumIoompounβsI−yISγlγαtivγIr₃ppingIwithI
piαhlorozirαonoαγnγWIAngewandtehChemiehwhInternationalhEditionUI2016UIaaUI4YZV4 16.4 12

198 xγwisImαiβIriggγrγβI—γgiosγlγαtivγIy₃gnγsi₃tionI₃nβIÜinα₃tionIoεIUr₃αilsUIUriβinγsUI₃nβIoytiβinγsWI
OrganichLettersUI2016UIZdUIZYbdVcZ 6.2 12

197
SynthγsγIvonIpiorg₃nom₃gnγsiumVIunβIpiorg₃nozinkvγr−inβungγnIβurαhI
unVSituVm−ε₃ngVt₃logγnVxithiumVmust₃usαhI₃nIhoαhεunktion₃lisiγrtγnIQtγtγroRmrylh₃logγniβγnIimI
kontinuiγrliαhγnIpurαhεlussWIAngewandtehChemieUI2017UIZ[eUIZ[e44VZ[e4d

3.6 12

196 Vollεunktion₃lisiγrungIβγsIcVmz₃inβolVsγrˆ…stsIβurαhIsγlγktivγIyγt₃lliγrungIunβI
SulεoxiβVy₃gnγsiumVmust₃usαhWIAngewandtehChemieUI2013UIZ[aUIZY[cdVZY[dZ 3.6 12

195 pirγαtIprγp₃r₃tionIoεIpolyεunαtion₃lI₃minoVsu−stitutγβI₃rylm₃gnγsiumIrγ₃gγntsIvi₃I₃nI
ioβinγVm₃gnγsiumIγxαh₃ngγIrγ₃αtionWIChemicalhCommunicationsUI2003UI]ebVc 5.8 12

194 zγwIprγp₃r₃tionIoεI−γnzyliαIzinαIrγ₃gγntsIvi₃I₃Iεr₃gmγnt₃tionIrγ₃αtionWIJournalhofhOrganometallich
ChemistryUI2001UIb[4UIddVea 2.3 12

193 tighlyI—γgioVI₃nβIStγrγosγlγαtivγIhγrm₃lIyigr₃tionIoεI†rg₃no−or₃nγsIinImαyαliαIyolγαulγsWI
JournalhofhthehAmericanhChemicalhSocietyUI2000UIZ[[UIZY[ZdVZY[Ze 16.4 12

192 mInγwImilβIoxiβ₃tionIoεI₃minγsItoI₃lβγhyβγsI₃nβIkγtonγsWI•₃rtIuuWITetrahedronhLettersUI1988UI[eUIbcYZVbcY[2 12

191 tighlyIpi₃stγrγosγlγαtivγIoo−₃ltVyγβi₃tγβIoQsp]Râ��oQsp[RIorossVoouplingI—γ₃αtionsIoεIoyαliαI
t₃lohyβrinsIwithIQtγtγroRmrylIsrign₃rβI—γ₃gγntsWISynthesisUI2015UI4cUIZ4bZVZ4bd 2.9 11

190 z₃triiγrungIvonImrom₃tγnIunβItγtγro₃rom₃tγnIimIkontinuiγrliαhγnIpurαhεlussWIAngewandteh
ChemieUI2018UIZ]YUIZYeYdVZYeZZ 3.6 11

189 StγrγosγlγαtivγIsynthγsisIoεItγtr₃su−stitutγβI₃lkγnγsIvi₃I₃Isγquγnti₃lIα₃r−oαupr₃tionI₃nβI₃InγwI
sulεurVlithiumIγxαh₃ngγWIBeilsteinhJournalhofhOrganichChemistryUI2012UIdUI[[Y[Vb 2.5 11

188 SynthγsγIεunktion₃lisiγrtγrInγnzylm₃gnγsiumrγ₃gγntiγnIuntγrIVγrwγnβungIγinγrI
SXygVmust₃usαhrγ₃ktionWIAngewandtehChemieUI2006UIZZdUIb[ZVb[] 3.6 11

187 runαtion₃liz₃tionIoεIZU]U4V†x₃βi₃zolγsI₃nβIZU[U4Vri₃zolγsIvi₃ISγlγαtivγIÜinα₃tionIorIy₃gnγsi₃tionI
UsingI[U[UbUbVγtr₃mγthylpipγriβylIn₃sγsWIOrganichLettersUI2020UI[[UIZdeeVZeY[ 6.2 11

186 tighlyI—γgiosγlγαtivγImββitionIoεImllyliαIÜinαIt₃liβγsI₃nβIV₃riousIÜinαIqnol₃tγsItoI
äZWZWZé•ropγll₃nγWIAngewandtehChemiehwhInternationalhEditionUI2020UIaeUI[Y[]aV[Y[4Z 16.4 11

(2020-2019)
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185 —γgiosγlγαtivγIεunαtion₃liz₃tionIoεI₃rylI₃zolγsI₃sIpowγrεulItoolIεorIthγIsynthγsisIoεI
ph₃rm₃αγutiα₃llyIrγlγv₃ntIt₃rgγtsWINaturehCommunicationsUI2020UIZZUI444] 17.4 11

184 pirγαtγβIÜinα₃tionIwithIy•Ünol´•xiolI₃nβIrurthγrIrunαtion₃liz₃tionIoεIthγIropolonγISα₃εεolβWI
OrganichLettersUI2016UIZdUIb]dYVb]d] 6.2 11

183 x₃rgγVSα₃lγIoo−₃ltVo₃t₃lyzγβIorossVoouplingsIoεIrunαtion₃lizγβInγnαhVSt₃−lγImrylzinαI•iv₃l₃tγsI
withIQtγtγroRmrylI₃nβImlkγnylIt₃liβγs´›WISynthesisUI2017UI4eUI]e[aV]e]Y 2.9 10

182 SγlγαtivγIrunαtion₃liz₃tionIoεIγtr₃thi₃εulv₃lγnγIUsingIygVI₃nβIÜnVy•Vn₃sγsfI•rγp₃r₃tionIoεI
yonoVUIpiVUIriVUI₃nβIγtr₃su−stitutγβIpγriv₃tivγsWIOrganichLettersUI2015UIZcUIa]abVe 6.2 10

181 StγrγosγlγαtivγIoo−₃ltVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsIoεImrylzinαIohloriβγsIwithI
˛–Vnromol₃αtonγsI₃nβI—γl₃tγβIpγriv₃tivγsWIOrganichLettersUI2020UI[[UIZ[dbVZ[de 6.2 10

180 tγrstγllungIγn₃ntiomγrγn₃ngγrγiαhγrtγrIsγkunβˆ⁄rγrImlkyllithiumVIunβImlkylkupεγrvγr−inβungγnIâ��I
SynthγsγIvonIQâ��RVx₃rβolurγIunβISiphon₃riγn₃lWIAngewandtehChemieUI2018UIZ]YUIabZ4VabZc 3.6 10

179 StγrγosγlγαtivγISynthγsisI₃nβI—γtγntivγIr₃ppingIoεI˛–Vohir₃lISγαonβ₃ryImlkyllithiumsIxγ₃βingItoI
StγrγoβγεinγβI˛–U˛†VpimγthylIo₃r−oxyliαIqstγrsWIChemistryhwhAhEuropeanhJournalUI2016UI[[UIeeb[Va 4.8 10

178 SynthγsisIoεI•olyεunαtion₃lISγαonβ₃ryImminγsI−yIthγI—γ₃αtionIoεIrunαtion₃lizγβI
†rg₃nom₃gnγsiumI—γ₃gγntsIwithIγrti₃ryIzitro₃lk₃nγsWISynthesisUI2015UI4cUI][4bV][ab 2.9 10

177 •rγp₃r₃tionIoεIεunαtion₃lizγβIÜnI₃nβIygVorg₃nomγt₃lliαsWImppliα₃tionItoIthγIpγrεorm₃nαγIoεI
βi₃stγrγosγlγαtivγIαrossVαouplingsWICompteshRendushChimieUI2011UIZ4UId4[VdaY 2.7 10

176 —γgioVI₃nβIohγmosγlγαtivγISynthγsisIoεIrullyISu−stitutγβIrur₃nsWISynthesisUI2011UI[YZZUIZcaZVZcad 2.9 10

175 zγwIyγthoβIoεISynthγsisI₃nβIniologiα₃lIqv₃lu₃tionIoεISomγIoom−rγt₃st₃tinImV4Imn₃loguγsWISynlett
UI2012UI[]UIZ[YaVZ[Yd 2.2 10

174 wupεγrVk₃t₃lysiγrtγISynthγsγIvonIwγtonγnImitI˛–VstγrγogγnγmIÜγntrumWIAngewandtehChemieUI2006UI
ZZdUI]cbdV]ccZ 3.6 10

173 mIzovγlISynthγtiαImppro₃αhItow₃rβsIohir₃lI–Uuzm•Ivi₃Ipi₃stγrγomγriαISulεoxiβγIuntγrmγβi₃tγsWI
SynlettUI2007UI[YYcUI[baaV[bad 2.2 10

172 ]V−romqV[VtV−utylsulεonylVZVpropγnγWITetrahedronUI1988UI44UI4aYeV4aZe 2.4 10

171
—γgioVI₃nβIStγrγosγlγαtivγImllyliαISu−stitutionsIoεIohir₃lISγαonβ₃ryImlkylαoppγrI—γ₃gγntsfIot₃lI
SynthγsisIoεIQTRVx₃siolUIQTRVZ]Vzorε₃r₃n₃lUI₃nβIQTRVr₃r₃n₃lWIAngewandtehChemiehwhInternationalhEdition
UI2019UIadUIZaYeVZaZ4

16.4 10

170 oontinuousIrlowISoβi₃tionIoεISu−stitutγβImαrylonitrilγsUImlkγnylISulεiβγsI₃nβImαryl₃tγsWI
AngewandtehChemiehwhInternationalhEditionUI2021UIbYUIc]ZVc]a 16.4 10

169 mmin₃tionIoεI•hosphoroβi₃miβ₃tγVSu−stitutγβI•yriβinγsI₃nβI—γl₃tγβIzVtγtγroαyαlγsIwithI
y₃gnγsiumImmiβγsWIOrganichLettersUI2018UI[YUIdYacVdYbY 6.2 10

168 ohromiumQuuRVo₃t₃lyzγβImmin₃tionIoεIzVtγtγroαyαliαIohloriβγsIwithIy₃gnγsiumImmiβγsWISynlettUI
2015UI[bUIZY4eVZYa4 2.2 9

Paul Knochel
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167 oo−₃ltVo₃t₃lyzγβIospVospIorossVoouplingIoεIrunαtion₃lizγβImlkylzinαI—γ₃gγntsIwithImlkylIuoβiβγsWI
OrganichLettersUI2020UI[[UI]Y[dV]Y][ 6.2 9

166 uronVo₃t₃lyzγβIorossVoouplingIoεInγnzyliαIy₃ng₃nγsγIohloriβγsIwithImrylI₃nβItγtγro₃rylIt₃liβγsWI
SynlettUI2016UI[cUI4cZV4cb 2.2 9

165 nγnzothi₃βi₃zolopγrylγnγsI₃nβInγnzox₃βi₃zolopγrylγnγsfImmorphousIrunαtion₃lIy₃tγri₃lsWI
SynthesisUI2012UI44UI]4baV]4cb 2.9 9

164 pirγαtI†xiβ₃tionIoεI†rg₃no−or₃nγsIwithI†xygγnIinI•γrεluoro₃lk₃nγsWISynlettUI1996UIZeebUIZYY4VZYYb 2.2 9

163 yultiplγI—γgioVI₃nβIohγmosγlγαtivγIrunαtion₃liz₃tionsIoεI•yrimiβinγIpγriv₃tivγsIUsingI
y•ygolˆ�xiolI₃nβIy•[ygˆ�[IxiolWISynthesisUI2008UI[YYdUI]becV]cY[ 2.9 9

162
oo−₃ltVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsIoεItγtγroαyαliαIohloriβγsIwithImrylm₃gnγsiumIt₃liβγsI
₃nβIoεI•olyεunαtion₃lizγβImrylαoppγrI—γ₃gγntsIwithImrylInromiβγsUIohloriβγsUIrluoriβγsI₃nβI
osyl₃tγsWISynthesisUI2006UI[YYbUI]a4cV]ac4

2.9 9

161 r₃nsmγt₃l₃tionI—γ₃αtionsI•roβuαingI†rg₃noαoppγrI—γ₃gγnts4aVcd 9

160 •olyεunαtion₃lIxithiumI†rg₃nomγt₃lliαsIεorI†rg₃niαISynthγsisI2005UIcV4] 9

159 mββitionIoεIpolyεunαtion₃lI₃nβIpurγIQqIorIÜRI₃lkγnylαoppγrI₃nβI₃rylαoppγrIαompounβsItoI
₃lkyliβγnγm₃lon₃tγsWIJournalhofhthehChemicalhSocietyhChemicalhCommunicationsUI1992UIZ4Yb 9

158 SγlγαtivγImαyl₃tionIoεImrylVI₃nβItγtγro₃rylm₃gnγsiumI—γ₃gγntsIwithIqstγrsIinIoontinuousIrlowWI
OrganichLettersUI2020UI[[UI4e]V4eb 6.2 9

157 tighlyI—γgiosγlγαtivγI—γmotγIxithi₃tionIoεIrunαtion₃lizγβIZU]V−isVSilyl₃tγβImrγnγsWIAngewandteh
ChemiehwhInternationalhEditionUI2019UIadUIZd]dVZd4Z 16.4 9

156 uronVyγβi₃tγβIqlγαtrophiliαImmin₃tionIoεI†rg₃nozinαIt₃liβγsIusingI†rg₃niαImziβγsWIAngewandteh
ChemiehwhInternationalhEditionUI2020UIaeUI]]aV]]d 16.4 9

155 StγrγosγlγαtivγIospIVospIorossVoouplingsIoεIohir₃lISγαonβ₃ryImlkylzinαI—γ₃gγntsIwithImlkγnylI₃nβI
mrylIt₃liβγsWIAngewandtehChemiehwhInternationalhEditionUI2020UIaeUI][YV][4 16.4 9

154 —γgiosγlγαtivγInrominγXy₃gnγsiumIqxαh₃ngγIεorIthγISγlγαtivγIrunαtion₃liz₃tionIoεI
•olyh₃logγn₃tγβImrγnγsI₃nβItγtγroαyαlγsWIAngewandtehChemiehwhInternationalhEditionUI2021UIbYUIZaZ]VZaZd16.4 9

153
•rγp₃r₃tionIoεIrunαtion₃lizγβImrylUItγtγro₃rylUI₃nβInγnzyliαI•ot₃ssiumI†rg₃nomγt₃lliαsIUsingI
•ot₃ssiumIpiisopropyl₃miβγIinIoontinuousIrlowWIAngewandtehChemiehwhInternationalhEditionUI2020UI
aeUIZ[][ZVZ[][a

16.4 8

152 Üinα₃tionI₃nβIy₃gnγsi₃tionIoεIrunαtion₃lizγβISilyl₃tγβIoy₃no´›hyβrinsIUsingIy•Vn₃sγsWISynthesisUI
2018UIaYUIZaaVZbe 2.9 8

151 —γgiosγlγktivγImllylVmllylVwrγuzkupplungγnIohnγIˆ�−γrg₃ngsmγt₃llk₃t₃lys₃torWIAngewandtehChemieUI
2016UIZ[dUIZYbadVZYbb[ 3.6 8

150 tγrstγllungIεγstγrIpolyεunktionγllγrImlkinylzinkpiv₃l₃tγImitIvγr−γssγrtγrIxuεtVIunβI
rγuαhtigkγitsst₃−ilitˆ⁄tWIAngewandtehChemieUI2017UIZ[eUIe]b4Ve]bd 3.6 8

(2017-2020)
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149 •rγp₃r₃tionIoεI•olyεunαtion₃lI†rg₃nozinαIt₃liβγsI−yI₃nIun·IVI₃nβIxiolVo₃t₃lyzγβIÜinαIunsγrtionItoI
mrylI₃nβItγtγro₃rylIuoβiβγsI₃nβInromiβγsWIChemistryhwhAhEuropeanhJournalUI2017UI[]UIccdVcd[ 4.8 8

148
StγrγosγlγktivγUIkonεigur₃tionsγrh₃ltγnβγIpominoVr₃nsmγt₃lliγrungIsγkunβˆ⁄rγrI
mlkyllithiumvγr−inβungγnIzuIεunktion₃lisiγrtγnUIsγkunβˆ⁄rγnImlkylkupεγrrγ₃gγntiγnWIAngewandteh
ChemieUI2015UIZ[cUIZZZZ]VZZZZc

3.6 8

147 oyαlohγxylα₃r−onitrilγsfIβi₃stγrγosγlγαtivγI₃ryl₃tionsIwithIy•Ünol´•xiolWIJournalhofhOrganich
ChemistryUI2012UIccUIcbcZVb 4.2 8

146 pirγαtImββitionIoεIrunαtion₃lizγβI†rg₃nozinαI—γ₃gγntsItoIo₃r−onIpioxiβγUIwγtonγsUI₃nβImlβγhyβγsI
inIthγI•rγsγnαγIoεIygol[WISynthesisUI2010UI[YZYUI]dY[V]dZY 2.9 8

145 —γgiosγlγαtivγIrunαtion₃liz₃tionIoεIohlorophth₃l₃zinγIpγriv₃tivγsWISynthesisUI2010UI[YZYUIZYecVZZYb 2.9 8

144 x₃ol]ˆ�[xiolVo₃t₃lyzγβImββitionIoεIsrign₃rβI—γ₃gγntsItoIwγtonγsWISynlettUI2009UI[YYeUIZ4]]VZ4]b 2.2 8

143 y₃ng₃nγsγI†rg₃nomγt₃lliαsIεorIthγIohγmosγlγαtivγISynthγsisIoεI•olyεunαtion₃lIoompounβsI2005UIa4ZVabc 8

142 qn₃ntiosγlγαtivγISynthγsisIoεIohir₃lI˛–Vmmino₃lkylVZU[U]Vtri₃zolγsIUsingI₃IhrγγVoomponγntI
—γ₃αtionWISynlettUI2005UI[YYaUI[cebV[ced 2.2 8

141 runαtion₃lizγβIm₃inVgroupIorg₃nomγt₃lliαsIεorIorg₃niαIsynthγsisWIPurehandhAppliedhChemistryUI2002UI
c4UIZZVZc 2.1 8

140 StγrγospγαiεiαISynthγsisIoεI•olyεunαtion₃lImlkγnγsI−yIthγIorossVoouplingIoεIrunαtion₃lizγβI
ÜinαVooppγrI—γ₃gγntsIwithImlkγnylIuoβiβγsWISynlettUI1994UIZee4UId4eVdaY 2.2 8

139 oontinuousIrlowI•rγp₃r₃tionIoεIQtγtγroR−γnzyliαIxithiumsIvi₃IuoβinγVxithiumIqxαh₃ngγI—γ₃αtionI
unβγrIn₃r−iγrIoonβitionsWIOrganichLettersUI2020UI[[UIadeaVadee 6.2 8

138
r₃nsitionVyγt₃lVrrγγISynthγsisIoεI•olyεunαtion₃lIri₃rylmγth₃nγsI₃nβIZUZVpi₃ryl₃lk₃nγsI−yI
Sγquγnti₃lIorossVoouplingIoεInγnz₃lIpi₃αγt₃tγsIwithI†rg₃nozinαI—γ₃gγntsWIAngewandtehChemiehwh
InternationalhEditionUI2021UIbYUIZY4YeVZY4Z4

16.4 8

137 Q[VqthylhγxylRsoβiumfImItγx₃nγVSolu−lγI—γ₃gγntIεorInrXz₃Vqxαh₃ngγsI₃nβIpirγαtγβIyγt₃l₃tionsIinI
oontinuousIrlowWIAngewandtehChemiehwhInternationalhEditionUI2021UIbYUIZ4[ebVZ4]YZ 16.4 8

136 yilβγIoo−₃ltVk₃t₃lysiγrtγIzγgishiVwrγuzkupplungγnIvonIQtγtγroVRmrylzinkrγ₃gγntiγnImitI
QtγtγroVRmrylh₃logγniβγnWIAngewandtehChemieUI2016UIZ[dUI]dc]V]dcc 3.6 8

135 SγlγαtivγIÜinα₃tionIoεIZU[Vpiαy₃no−γnzγnγI₃nβI—γl₃tγβInγnzonitrilγsIinIoontinuousIrlowIUsingIunI
SituIr₃ppingIyγt₃l₃tionsWISynlettUI2017UI[dUI[dZcV[d[[ 2.2 7

134 piγIt₃logγnVS₃m₃riumVmust₃usαhrγ₃ktionfISynthγtisαhγImnwγnβungγnIunβIwinγtikWIAngewandteh
ChemieUI2019UIZ]ZUI4YdbV4YeY 3.6 7

133 xγwisVSˆ⁄urγVβirigiγrtγIrγgiosγlγktivγIyγt₃lliγrungγnI₃nI•yriβ₃zinWIAngewandtehChemieUI2019UIZ]ZUIe]44Ve]4d3.6 7

132 ooppγrVI₃nβIoo−₃ltVo₃t₃lyzγβISynthγsγsIoεIhiophγnγVn₃sγβIγrti₃ryImminγsWIEuropeanhJournalhofh
OrganichChemistryUI2019UI[YZeUI][44V][ad 3.2 7

Paul Knochel
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131 zγwI•rγp₃r₃tionIoεInγnzyliαIy₃ng₃nγsγIohloriβγsI−yIthγIpirγαtIunsγrtionIoεIy₃gnγsiumIintoI
nγnzyliαIohloriβγsIinIthγI•rγsγnαγIoεIynol[´•[xiolWISynlettUI2015UI[bUIaZ4VaZd 2.2 7

130 qxpγβiγntI•rγp₃r₃tionIoεImryllithiumI₃nβImrylzinαI—γ₃gγntsIεromImrylIohloriβγsIUsingIxithiumI
4U4kVpiVtγrtVnutyl−iphγnyliβγI₃nβIÜinαQuuRIohloriβγWISynthesisUI2015UI4cUI[bZcV[b]Y 2.9 7

129 †xiβ₃tivγItomoαouplingIoεIpihγtγro₃rylVIorIpi₃rylm₃ng₃nγsγI—γ₃gγntsIsγnγr₃tγβIvi₃IpirγαtγβI
y₃ng₃n₃tionIUsingIy•[ynWISynlettUI2015UI[bUIZaZaVZaZe 2.2 7

128 SynthγsisI₃nβI—γ₃αtivityIoεIri₃z₃phγn₃nthrγnγsWIOrganichLettersUI2016UIZdUI]ZadVbZ 6.2 7

127 SαQ†εR]Vo₃t₃lyzγβImββitionIoεInromom₃gnγsiumI[VVinyloxyIqthoxiβγItoIV₃riousImlβγhyβγsI
xγ₃βingItoI•rotγαtγβImlβolI•roβuαtsWISynlettUI2016UI[cUIZcZaVZcZe 2.2 7

126 oo−₃ltVk₃t₃lysiγrtγIwrγuzkupplungIzwisαhγnImlkγnyl₃αγt₃tγnIunβImrylVIoβγrImlkγnylzinkpiv₃l₃tγnWI
AngewandtehChemieUI2018UIZ]YUIZZbYcVZZbZZ 3.6 7

125 pirγαtγβIÜinα₃tionIorIy₃gnγsi₃tionIoεI[VI₃nβI4V•yronγsI₃nβIhγirIpγriv₃tivγsWISynthesisUI2018UIaYUI4]d]V4]e42.9 7

124 uronVo₃t₃lyzγβIorossVoouplingIoεIrunαtion₃lizγβInγnzylm₃ng₃nγsγIt₃liβγsIwithImlkγnylIuoβiβγsUI
nromiβγsUI₃nβIriεl₃tγsWIOrganichLettersUI2019UI[ZUIdbd4Vdbdd 6.2 7

123 •rγp₃r₃tionIoεI†rg₃no₃l₃nγsIεorI†rg₃niαISynthγsisWITopicshinhOrganometallichChemistryUI2012UIZc]VZdb 0.6 7

122 pirγαtγβIorthoVI₃nβImγt₃Vy₃gnγsi₃tionIorIÜinα₃tionIoεI•olyεunαtion₃lImrylIzon₃εl₃tγsWISynlettUI
2010UI[YZYUI]Y4V]Yd 2.2 7

121 zγwI•rγp₃r₃tionI₃nβI—γ₃αtionsIoεImryl₃luminumI—γ₃gγntsIUsingIn₃r−iγrIoonβitionsWISynlettUI2009UI
[YYeUIZ][ZVZ][a 2.2 7

120 mIpirγαtI•rγp₃r₃tionIoεIrunαtion₃lizγβImrylI₃nβItγtγro₃rylIpisulεiβγsIεromIrunαtion₃lizγβIÜinαI
†rg₃nomγt₃lliαsI−yIUsingISulεurIyonoαhloriβγIQS[ol[RWISynlettUI2005UI[YYaUIZZdaVZZdc 2.2 7

119 •rγp₃r₃tionIoεI₃IrigiβI−iαyαliαIβiphosphinγI−yIr₃βiα₃lIαyαlis₃tionWITetrahedron:hAsymmetryUI2001UIZ[UIeYeVeZ4 7

118 msymmγtriαIhyβro−or₃tionIwithInγwIαhir₃lImono₃lkyl−or₃nγsI−γ₃ringI₃InonVstγrγogγniαUIαhirotopiαI
αγntγrWITetrahedronUI1999UIaaUIddYZVddZ4 2.4 7

117
StγrγosγlγαtivγISynthγsisIoεISγαonβ₃ryImlkyllithiumsI₃nβIhγirImppliα₃tionItoIStγrγosγlγαtivγI
oupr₃tionsIorIuntr₃molγαul₃rIo₃r−olithi₃tionsIεorIthγIStγrγosγlγαtivγISynthγsisIoεI
mlkyliβγnγ´›αyαlo−ut₃nγsWISynthesisUI2016UI4dUI]Z4ZV]Za4

2.9 7

116 ohromiumVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsIoεImlkylm₃gnγsiumI—γ₃gγntsIwithIt₃loV–uinolinγsI
₃nβImαtiv₃tγβImrylIohloriβγsWISynthesisUI2016UI4eUIZddVZe4 2.9 7

115 tγrstγllungIvonIpolyεunktionγllγnImrylzinkrγ₃gγnziγnIinIoluolImittγlsI
t₃logγnXÜinkVmust₃usαhrγ₃ktionγnWIAngewandtehChemieUI2019UIZ]ZUIZ]Y]YVZ]Y]4 3.6 7

114 yilβγIohlorhomologisiγrungIvonIqstγrnIβurαhIohlor₃αγt₃tVol₃isγnV—γ₃ktionIuntγrIkontinuiγrliαhγnI
purαhεluss−γβingungγnWIAngewandtehChemieUI2018UIZ]YUIZc4ebVZcaYY 3.6 7

(2018-2015)
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113 mI•rγβiαtivγIyoβγlIow₃rβsISitγVSγlγαtivγIyγt₃l₃tionsIoεIrunαtion₃lizγβItγtγroαyαlγsUImrγnγsUI
†lγεinsUI₃nβImlk₃nγsIusingIy•ÜnolkxiolWIAngewandtehChemiehwhInternationalhEditionUI2020UIaeUIZ4ee[VZ4eee16.4 6

112 SγlγαtivγIyγt₃l₃tionIoεIZU]VpithiolγV[VthionγsfImnIqεεγαtivγI•rγp₃r₃tionIoεIzγwISymmγtriα₃llyI₃nβI
zonsymmγtriα₃llyIγtr₃₃ryl₃tγβIγtr₃thi₃εulv₃lγnγsWISynthesisUI2015UI4dUIZY]VZZ4 2.9 6

111 —γgiosγlγαtivγIrunαtion₃liz₃tionIoεI•urinγIpγriv₃tivγsI₃tI•ositionsIdI₃nβIbIUsingItinβγrγβI
y•VmmiβγIn₃sγsIoεIÜnI₃nβIygWISynthesisUI2013UI4aUI]Y[eV]Y]c 2.9 6

110 qεεiαiγntI•rγp₃r₃tionIoεI•olyεunαtion₃lI†rg₃nomγt₃lliαsIvi₃IpirγαtγβIorthoVyγt₃l₃tionWISynthesisUI
2010UI[YZYUI[bcYV[bcd 2.9 6

109 runαtion₃liz₃tionIoεIthγInγnzoäαéäZU[Uaéthi₃βi₃zolγISα₃εεolβIvi₃IygVUIÜnVI₃nβIynVuntγrmγβi₃tγsWI
SynthesisUI2011UI[YZZUIZ]Y[VZ]Yd 2.9 6

108 zγwI•₃r₃αyαloph₃nγI•hosphinγIεorItighlyIqn₃ntiosγlγαtivγI—uthγniumVo₃t₃lyzγβItyβrogγn₃tionI
oεI•roαhir₃lIwγtonγsWISynthesisUI2007UI[YYcUI]dccV]dda 2.9 6

107 pirγαtIprγp₃r₃tionIoεIαoppγrIorg₃nomγt₃lliαsI−γ₃ringI₃nI₃lβγhyβγIεunαtionIvi₃I₃nIioβinγVαoppγrI
γxαh₃ngγWIChemicalhCommunicationsUI2006UI[4dbVd 5.8 6

106 zγwIoo−₃ltVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsIoεItγtγroαyαliαIohloriβγsIwithImrylI₃nβItγtγro₃rylI
y₃gnγsiumIt₃liβγsWISynlettUI2003UI[YY]UIZde[VZde4 2.2 6

105 •olyεunαtion₃lI†rg₃noαoppγrI—γ₃gγntsIεorI†rg₃niαISynthγsisI2005UI]ceV]ea 6

104 •hosphor₃nγimin₃toIoomplγxγsIoεIy₃ng₃nγsγI₃nβIoo−₃ltIwithItγtγroαu−₃nγIStruαturγWIZeitschrifth
FurhAnorganischehUndhAllgemeinehChemieUI1999UIb[aUIZ4e4VZ4ee 1.3 6

103 oontinuousVrlowI—γ₃αtionsIyγβi₃tγβI−yIy₃inIsroupI†rg₃nomγt₃lliαsWISynlettUI2020UI]ZUIZddYVZddc 2.2 5

102 tγrstγllungIεunktionγllγrImrylVUItγtγro₃rylVIunβI−γnzylisαhγrI†rg₃nok₃liumVSpγziγsImittγlsI
w₃liumβiisopropyl₃miβIimIkontinuiγrliαhγnIpurαhεlussWIAngewandtehChemieUI2020UIZ][UIZ[4ZeVZ[4[4 3.6 5

101
tγrstγllungIvonIpolyεunktionγllγnIni₃rylβγriv₃tγnIβurαhIoyαlol₃nth₃niγrungIvonI[Vnromo−i₃rylγnI
unβIhγtγroαyαlisαhγnImn₃log₃IuntγrIVγrwγnβungIvonInnu[x₃olk4IxiolWIAngewandtehChemieUI2019UI
Z]ZUIZacccVZacd[

3.6 5

100 Vollstˆ⁄nβigγIrunktion₃lisiγrungIβγsIumiβ₃zolgγrˆ…stsIβurαhIsγlγktivγIyγt₃lliγrungIunβI
SulεoxiβVy₃gnγsiumVmust₃usαhWIAngewandtehChemieUI2014UIZ[bUIZ4a4VZ4ad 3.6 5

99 ziαkγlVo₃t₃lyzγβIorossVoouplingIoεIrunαtion₃lizγβI†rg₃no´›m₃ng₃nγsγI—γ₃gγntsIwithImrylI₃nβI
tγtγro₃rylIt₃liβγsI•romotγβI−yI4VrluorostyrγnγWISynthesisUI2017UI4eUIa]ebVa4Z[ 2.9 5

98 nr]Vyγβi₃tγβI†xiβ₃tivγIorossVoouplingIoεI•yriβinγsIwithImlkynyllithiumI—γ₃gγntsI₃nβIrurthγrI
—γβuαtivγIrunαtion₃liz₃tionsIoεIthγI•yriβinγISα₃εεolβWISynthesisUI2014UI4bUIZ]c4VZ]ce 2.9 5

97 x₃rgγVSα₃lγI•rγp₃r₃tionIoεImrom₃tiαIrluoriβγsIvi₃IqlγαtrophiliαIrluorin₃tionIwithIrunαtion₃lizγβI
mrylVIorItγtγro₃rylm₃gnγsiumI—γ₃gγntsWISynthesisUI2010UI[YZYUI[4eYV[4e4 2.9 5

96 yγt₃VI₃nβI•₃r₃Vpiεunαtion₃liz₃tionIoεImrγnγsIvi₃I₃nI†rthoVy₃gnγsi₃tionI₃nβI₃ISu−sγquγntI
SulεoxiβγVy₃gnγsiumIqxαh₃ngγWISynthesisUI2009UI[YYeUIZY4ZVZY4d 2.9 5

Paul Knochel
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95 SynthγsisIoεI₃IzγwIol₃ssIoεIohir₃lIZUaVpiphosph₃nylεγrroαγnylIxig₃nβsI₃nβIhγirIUsγIunI
qn₃ntiosγlγαtivγItyβrogγn₃tionWIChemistryhwhAhEuropeanhJournalUI2008UIZ4UI]aYeV]aYe 4.8 5

94 uronVo₃t₃lyzγβIorossVoouplingI−γtwγγnImlkγnylI₃nβIpiγnylISulεon₃tγsI₃nβIrunαtion₃lizγβI
mrylαoppγrI—γ₃gγntsWISynlettUI2006UI[YYbUIY4YcVY4ZY 2.2 5

93 tighlyIStγrγosγlγαtivγImααγssItoISulεurIpγriv₃tivγsISt₃rtingIεromIÜinαI´›†rg₃nomγt₃lliαsWISynlettUI
2006UI[YYbUIYce[VYce4 2.2 5

92 ziαkγlVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsIoεImryltit₃niumQuVRImlkoxiβγsIwithImrylIt₃liβγsWISynlettUI
2007UI[YYcUI[YccV[YdY 2.2 5

91 tighlyIStγrγosγlγαtivγIoo−₃ltVo₃t₃lyzγβImllyl₃tionIoεIrunαtion₃lizγβIpi₃rylzinαI—γ₃gγntsWISynlettUI
2007UI[YYcUIZ]d]VZ]db 2.2 5

90 •rγp₃r₃tionIoεI•olyεunαtion₃lizγβI[UbVpimγthoxypyrimiβinγIpγriv₃tivγsIvi₃IohγmoVI₃nβI
—γgiosγlγαtivγIpirγαtIÜinαIunsγrtionWISynthesisUI2007UI[YYcUI]eZaV]e[[ 2.9 5

89 StγrγosγlγαtivγImigr₃tionIoεIstγriα₃llyIhinβγrγβIorg₃no−or₃nγsIinIαyαliαI₃nβI₃αyαliαIsystγmsWImI
stγrγosγlγαtivγI₃llyliαIoâ��tI₃αtiv₃tionIrγ₃αtionWITetrahedronUI2003UIaeUIeZdcVeZed 2.4 5

88 SγlγαtivγItr₃nsεorm₃tionsImγβi₃tγβI−yIm₃inVgroupIorg₃nomγt₃lliαsWIPurehandhAppliedhChemistryUI
2000UIc[UIZbeeVZcY] 2.1 5

87 toαhIrγgiosγlγktivγImββitionIvonI₃llylisαhγnIÜinkh₃logγniβγnIunβIvγrsαhiγβγnγnIÜinkγnol₃tγnI₃nI
äZWZWZé•ropγll₃nWIAngewandtehChemieUI2020UIZ][UI[Y4Z[V[Y4Zd 3.6 5

86 StγrγosγlγαtivγI•rγp₃r₃tionI₃nβI—γ₃αtionsIoεIohir₃lISγαonβ₃ryImlkyllithiumsWISynthesisUI2020UIa[UIZdeVZeb2.9 5

85 z₃triiγrungIvonISu−stituiγrtγnImαrylonitrilγnUImlkγnylsulεiβγnIunβImαryl₃tγnIimIwontinuiγrliαhγnI
purαhεlussWIAngewandtehChemieUI2021UIZ]]UIc4[Vc4b 3.6 5

84 •rγp₃r₃tionI₃nβIrγ₃αtionsIoεIpolyεunαtion₃lIm₃gnγsiumI₃nβIzinαIorg₃nomγt₃lliαsIinIorg₃niαI
synthγsisWIChemicalhScienceUI2021UIZ[UIbYZZVbYZe 9.4 5

83 y₃gnγsiumImlβiminγsI•rγp₃rγβI−yImββitionIoεI†rg₃nom₃gnγsiumIt₃liβγsItoI[U4UbVriαhlorophγnylI
usoαy₃niβγfISynthγsisIoεIZU[Vpiα₃r−onylIpγriv₃tivγsWIChemistryhwhAhEuropeanhJournalUI2019UI[aUIe4ZaVe4Zd 4.8 4

82 mmin₃tionIoεI[V•yriβinγsulεoniαI₃nβIdV–uinolinγsulεoniαImαiβsIwithIy₃gnγsiumImmiβγsWIEuropeanh
JournalhofhOrganichChemistryUI2019UI[YZeUIaZbaVaZbd 3.2 4

81 •₃ll₃βiumVo₃t₃lyzγβIorossVoouplingI−γtwγγnIcVmz₃inβolγsI₃nβI—γεorm₃tskyI—γ₃gγntsWISynthesisUI
2015UI4cUIbe[VcYY 2.9 4

80 —γgioVI₃nβIβi₃stγrγosγlγαtivγIrγ₃αtionsIoεIαhir₃lIsγαonβ₃ryI₃lkylαoppγrIrγ₃gγntsIwithIprop₃rgyliαI
phosph₃tγsfIprγp₃r₃tionIoεIαhir₃lI₃llγnγsWIChemicalhScienceUI2020UIZZUIa][dVa]][ 9.4 4

79 •yrrolγV•rotγαtγβI˛†Vmmino₃lkylzinαI—γ₃gγntsIεorIthγIqn₃ntiosγlγαtivγISynthγsisIoεI
mminoVpγriv₃tivγsWIChemistryhwhAhEuropeanhJournalUI2020UI[bUIdeaZVdeac 4.8 4

78 •rγp₃r₃tionIoεIγrti₃ryImminγsIεromIrisQ[Vαy₃noγthylR₃minγIUsingIhrγγISuααγssivγI
oo−₃ltVo₃t₃lyzγβIqlγαtrophiliαImmin₃tionsIwithI†rg₃nozinαIt₃liβγsWIOrganichLettersUI2020UI[[UIZe4cVZeaY6.2 4

(2020-2008)
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77 pi₃stγrγosγlγαtivγIuntr₃molγαul₃rIo₃r−olithi₃tionsIoεIStγrγoβγεinγβISγαonβ₃ryImlkyllithiumsI
nγ₃ringI₃I—γmotγImlkynylsil₃nγWIOrganichLettersUI2018UI[YUI]aZdV]a[Z 6.2 4

76 qεεiαiγntIorossVoouplingI—γ₃αtionsIoεIQ•iv₃loyloxymγthylRzinαIohloriβγWISynthesisUI2014UI4bUIZYa[VZYad 2.9 4

75
usox₃zolγVγm−γββγβI₃llyliαIzinαIrγ₃gγntIεorIthγIβi₃stγrγosγlγαtivγIprγp₃r₃tionIoεIhighlyI
εunαtion₃lizγβI₃lβolVtypγIβγriv₃tivγsI−γ₃ringI₃IstγrγoαontrollγβIqu₃tγrn₃ryIαγntγrWIChemistryhwhAh
EuropeanhJournalUI2014UI[YUIZ4YebVZYZ

4.8 4

74 SγlγαtivγIoVtI₃αtiv₃tionsIusingIεrustr₃tγβIxγwisIp₃irsWImppliα₃tionsIinIorg₃niαIsynthγsisWITopicshinh
CurrenthChemistryUI2013UI]]4UIZcZVeY 4

73 x₃rgγVSα₃lγI•rγp₃r₃tionIoεI•olyεunαtion₃lInγnzyliαIÜinαI—γ₃gγntsI−yIpirγαtIunsγrtionIoεIÜinαIpustI
intoInγnzyliαIohloriβγsIinIthγI•rγsγnαγIoεIxithiumIohloriβγWISynthesisUI2010UI[YZYUIdd[VdeZ 2.9 4

72 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIrunαtion₃lizγβI†rg₃noαoppγrI—γ₃gγntsWISynthesisUI2006UI[YYbUI[bZdV[b[] 2.9 4

71 •rγp₃r₃tionIoεIγrti₃ryImminγsIvi₃IthγI†xiβ₃tivγIoouplingIoεI•olyεunαtion₃lImrylI₃nβItγtγro₃rylI
mmiβoαupr₃tγsWISynthesisUI2007UI[YYcUIZ[c[VZ[cd 2.9 4

70 SynthγsisIoεIohir₃lI˛–Vmmino₃lkylpyrimiβinγsIUsingI₃nIqn₃ntiosγlγαtivγIhrγγVoomponγntI—γ₃αtionWI
SynthesisUI2004UI[YY4UI[YZaV[Y[a 2.9 4

69 tighlyIqn₃ntiosγlγαtivγISynthγsisIoεI•rop₃rgyl₃minγsIUsingIQyγsitylmγthylRnγnzyl₃minγWISynlettUI
2005UI[YYaUI[ceeV[dYZ 2.2 4

68 StγrγosγlγαtivγI₃ntiVSz[kVSu−stitutionsIoεISγαonβ₃ryImlkylαoppγrVÜinαI—γ₃gγntsIwithImllyliαI
qpoxiβγsfIot₃lISynthγsisIoεIQ]SUb—UcSRVÜingi−γrγnolWISynthesisUI2020UIa[UIdc]VddZ 2.9 4

67 toαhIrγgiosγlγktivγIrγrnlithiiγrungIvonIεunktion₃lisiγrtγnIZU]V−issilyliγrtγnImrγnγnWIAngewandteh
ChemieUI2019UIZ]ZUIZda[VZdab 3.6 4

66 —γgioVIunβIstγrγosγlγktivγI₃llylisαhγISu−stitutionγnIαhir₃lγrIsγkunβˆ⁄rγrImlkylkupεγrvγr−inβungγnfI
ot₃lsynthγsγIvonIQTRVx₃siolUIQTRVZ]Vzorε₃r₃n₃lIunβIQTRVr₃r₃n₃lWIAngewandtehChemieUI2019UIZ]ZUIZa[]VZa[c3.6 4

65 —γgiosγlγktivγrInromXy₃gnγsiumVmust₃usαhIεˆ…rIβiγIsγlγktivγIrunktion₃lisiγrungIvonI
polyh₃logγniγrtγnImrγnγnIunβItγtγrozyklγnWIAngewandtehChemieUI2021UIZ]]UIZa]bVZa4Z 3.6 4

64 hiol₃tionIoεI•yriβinγV[Vsulεon₃miβγsIusingIy₃gnγsiumIhiol₃tγsWISynthesisUI2019UIaZUI44a[V44b[ 2.9 3

63 •rγp₃r₃tionIoεI[PVpγoxyV[PVspiroαyαlopropylαytiβinγIvi₃I₃nImltγrn₃tivγIoyαloprop₃n₃tionI—γ₃αtionWI
JournalhofhOrganichChemistryUI2019UId4UI4eZYV4eZ4 4.2 3

62 Solu−lγImβ₃m₃ntylVSu−stitutγβI†ligothiophγnγsIwithIShortIrluorγsαγnαγIpγα₃yfImnImppro₃αhIεorI
Ultr₃ε₃stI†ptiα₃lISign₃lI•roαγssingWIAsianhJournalhofhOrganichChemistryUI2015UI4UIcb]Vcbe 3 3

61
•rγp₃r₃tionIoεI₃IzγwISpiro−iäthiγnoä[U]Vαépyr₃néI₃nβIutsISγlγαtivγIyonoVI₃nβIpimγt₃l₃tionfI
mppliα₃tionIεorIthγI•rγp₃r₃tionIoεISolu−lγIoonjug₃tγβI†ligothiophγnγsI₃nβI•yrγnγIpγriv₃tivγsWI
SynthesisUI2015UI4cUI]ec[V]ed[

2.9 3

60 SynthγsisIoεIZU[Vpimγt₃lliαIoompounβsIvi₃IpirγαtIunsγrtionIoεIÜinαI•owβγrIinIthγI•rγsγnαγIoεIunol]fI
SynthγsisIoεIorthoVnisVεunαtion₃lizγβImrom₃tiαsWISynthesisUI2014UI4bUI[eYV[e4 2.9 3

Paul Knochel
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59 Sα₃lγβVUpIr₃nsitionVyγt₃lVo₃t₃lyzγβIorossVoouplingI—γ₃αtionsIoεIhioγthγrVSu−stitutγβI
zVtγtγroαyαlγsIwithI†rg₃nozinαI—γ₃gγntsWISynthesisUI2010UI[YZYUI[da]V[dad 2.9 3

58 •rγp₃r₃tionIoεItγtγroαyαliαImminγsIvi₃I₃IooppγrQuRVyγβi₃tγβI†xiβ₃tivγIorossVoouplingIoεI
†rg₃nozinαI—γ₃gγntsIwithIxithiumImmiβγsWISynthesisUI2010UI[YZYUI[]Z]V[]Zd 2.9 3

57 StγrγosγlγαtivγISynthγsisIoεI•olyεunαtion₃lIγtr₃su−stitutγβImlkγnylISulεiβγsIvi₃I₃Io₃r−oαupr₃tionI
oεImlkynylISulεiβγsIwithImrylI₃nβInγnzyliαIpiorg₃nozinαsWISynthesisUI2011UI[YZZUI]4a]V]4b[ 2.9 3

56 •rγp₃r₃tionIoεI•olyεunαtion₃lImrylIri₃zγnγsIvi₃I₃IpirγαtIunsγrtionI—γ₃αtionIoεIÜnIinIthγI•rγsγnαγIoεI
xiolWISynlettUI2007UI[YYcUI[YdZV[Yda 2.2 3

55 mIzγwIyγthoβIεorIthγISγlγαtivγImmin₃tionIoεIZU]VI₃nβIZU4Vpinitro−γnzγnγsI₃nβI•rotγαtγβI
zitro₃nilinγsIxγ₃βingItoI•olyεunαtion₃lIZU]VI₃nβIZU4Vpisu−stitutγβImnilinγsWISynlettUI2004UI[YY4UIeaaVead 2.2 3

54 •rγp₃r₃tionI₃nβImαyl₃tionIoεItighlyIrunαtion₃lizγβIooppγrIpγriv₃tivγsIoεI]Vuoβoinβ₃zolγsIxγ₃βingI
toI•olyεunαtion₃lI]Vmαylinβ₃zolγsWISynlettUI2004UI[YY4UI[]Y]V[]Yb 2.2 3

53 •olyεunαtion₃lIqlγαtrophiliαIyultih₃ptoV†rg₃nomγt₃lliαsIεorI†rg₃niαISynthγsisI2005UIabeVb[c 3

52 runαtion₃lizγβI†rg₃no−or₃nγIpγriv₃tivγsIinI†rg₃niαISynthγsisI2005UI4aVZYd 3

51 •olyεunαtion₃lIinI†rg₃nomγt₃lliαsIεorI†rg₃niαISynthγsisI2005UI[Y]V[4e 3

50 mIsγnγr₃lIhiol₃tionIoεIy₃gnγsiumI†rg₃nomγt₃lliαsIUsingIγtr₃mγthylthiur₃mIpisulεiβγWISynlettUI
2005UI[YYaUI[beZV[be] 2.2 3

49 •rγp₃r₃tionIoεItighlyIrunαtion₃lizγβItγtγroαyαliαIÜinαI†rg₃nomγt₃lliαsIvi₃I₃IxiQ₃α₃αRVo₃t₃lysisIoεI
thγIuXÜnVqxαh₃ngγI—γ₃αtionWISynlettUI2005UI[YYaUI[bcV[cY 2.2 3

48 uronVo₃t₃lyzγβIorossVoouplingIoεIVQ₃rylRm₃ng₃nγsγIzuαlγophilγsIwithImlkγnylIt₃liβγsfI†ptimiz₃tionI
₃nβIyγαh₃nistiαIunvγstig₃tionsWIMoleculesUI2020UI[aUI 4.8 3

47 pirγαtγβIrγgiosγlγαtivγIUPVm₃gnγsi₃tionsIoεI₃rom₃tiαsI₃nβIhγtγroαyαlγsIusingInuygIinItoluγnγWI
ChemicalhScienceUI2021UIZ[UId4[4Vd4[e 9.4 3

46 —γαγntImβv₃nαγsIinIorossVoouplingsIoεIrunαtion₃lizγβI†rg₃nozinαI—γ₃gγntsWISynthesisU 2.9 3

45 —γgiosγlγαtivγIβiεunαtion₃liz₃tionIoεIpyriβinγsI]U4VpyriβynγsWIChemicalhScienceUI2021UIZ[UIbZ4]VbZ4c 9.4 3

44 Spˆ⁄tph₃sγnεunktion₃lisiγrungIvonI•γptiβγnIunβIoyαlopγptiβγnImithilεγIvonI
†rg₃nozinkrγ₃gγnziγnWIAngewandtehChemieUI2019UIZ]ZUId]ZbVd][Y 3.6 2

43 pi₃stγrγoVI₃nβIqn₃ntiosγlγαtivγIorossVoouplingsIoεISγαonβ₃ryImlkylαoppγrI—γ₃gγntsIwithI
]Vt₃logγnoVUns₃tur₃tγβIo₃r−onylIpγriv₃tivγsWIChemistryhwhAhEuropeanhJournalUI2020UI[bUIZZecZVZZec] 4.8 2

42 uronVo₃t₃lyzγβIoQsp[Râ��oQsp]RIorossVoouplingI—γ₃αtionsIoεIpiQhγtγroR₃rylm₃ng₃nγsγI—γ₃gγntsI₃nβI
•rim₃ryI₃nβISγαonβ₃ryImlkylIt₃liβγsWISynlettUI2018UI[eUIbaVcY 2.2 2

(2018-2010)

45



41 •olyεunktionγllγIxithiumVUIy₃gnγsiumVIunβIÜink₃lkγnylV—γ₃gγntiγnI₃lsIsrunβ−₃ustγinγIεˆ…rIβiγI
SynthγsγIkomplγxγrItγtγroαyαlγnWIAngewandtehChemieUI2016UIZ[dUIa4ZdVa4[[ 3.6 2

40
•rγp₃r₃tionIoεIrunαtion₃lizγβI[UcVz₃phthyriβinγsI−yIpirγαtγβIxithi₃tionIwithI
Q[U[UbUbVγtr₃mγthylpipγriβylRlithiumI₃nβIhγirI—γgiosγlγαtivγIuronVo₃t₃lyzγβIorossIoouplingsWI
SynlettUI2016UI[cUI[]ZV[]b

2.2 2

39 StγriαVtinβr₃nαγIriggγrγβI—γmotγIxithi₃tionsIoεInulkyISilylVSu−stitutγβ´›ImrγnγsWISynthesisUI2019UI
aZUI]a]bV]a44 2.9 2

38 SynthγsisI₃nβInio₃αtivityIoεIzovγlIzVnγnzyliαI₃nβIzV•hγnγthyliαIqphγβrinγIpγriv₃tivγsWISynthesisUI
2017UI4eUIaZaeVaZbb 2.9 2

37 mIzovγlI•₃ll₃βiumVo₃t₃lyzγβIorossVoouplingIoεIhiomγthyl₃tγβImlkynγsIwithIrunαtion₃lizγβI
†rg₃nozinαI—γ₃gγntsWISynthesisUI2010UI[YZYUI[YdaV[YeZ 2.9 2

36 StγrγosγlγαtivγI•rγp₃r₃tionIoεIoyαlopropylm₃gnγsiumI—γ₃gγntsIvi₃I₃InrVygIqxαh₃ngγIUsingI
iV•rygolˆ�xiolIinIthγI•rγsγnαγIoεIpiox₃nγWISynlettUI2009UI[YYeUIbcVcY 2.2 2

35 qεεiαiγntI•rγp₃r₃tionIoεI•olyεunαtion₃lIunβolγsIvi₃I₃IÜinαI†rg₃nomγt₃lliαIV₃ri₃tionIoεIthγIrisαhγrI
unβolγISynthγsisWISynthesisUI2011UI[YZZUI[]V[e 2.9 2

34 SγlγαtivγIygIunsγrtionIintoISu−stitutγβIyonoVI₃nβIpiαhloroImrγnγsIinIthγI•rγsγnαγIoεIxiolfImIzγwI
•rγp₃r₃tionIoεInosα₃liβWISynlettUI2011UI[YZZUI[Yb4V[Ybd 2.2 2

33 uoβinγVy₃gnγsiumIqxαh₃ngγIonIUnprotγαtγβIumiβ₃zolγsIinIthγI•rγsγnαγIoεIxiolWISynlettUI2007UI
[YYcUIYedYVYed[ 2.2 2

32 StγrγosγlγαtivγI•rγp₃r₃tionoεIrunαtion₃lizγβIUns₃tur₃tγβIx₃αtonγsI₃nβIqstγrsIvi₃I
runαtion₃lizγβy₃gnγsiumIo₃r−γnoiβsWISynthesisUI2003UI[YY]UIZcecVZdY[ 2.9 2

31 mγro−iαI—uVo₃t₃lyzγβIqpoxiβ₃tionsIinIrluorousIniph₃siαISystγmIUsingIzγwIrluorousInγnzimiβ₃zoliαI
xig₃nβsWISynlettUI2004UI[YY4UIeaZVea4 2.2 2

30 •olyεunαtion₃lIZUZV†rg₃noβimγt₃lliαIεorI†rg₃niαISynthγsisI2005UI]4cV]cc 2

29 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεItighlyIrunαtion₃lizγβInisVmrylzinαI—γ₃gγntsIUsingI₃I
xiQ₃α₃αRVo₃t₃lyzγβIuoβinγVÜinαIqxαh₃ngγWISynthesisUI2005UI[YYaUI[b[aV[b[e 2.9 2

28 •olyεunαtion₃lISiliαonI†rg₃nomγt₃lliαsIεorI†rg₃niαISynthγsisI2005UIZc]V[Y[ 2

27 sγnγr₃lIstγrγorγtγntivγIprγp₃r₃tionIoεIαhir₃lIsγαonβ₃ryImixγβI₃lkylm₃gnγsiumIrγ₃gγntsI₃nβIthγirI
usγIεorIγn₃ntiosγlγαtivγIγlγαtrophiliαI₃min₃tionsWWIChemicalhScienceUI2021UIZ]UI44V4e 9.4 2

26 StγrγosγlγktivγIoQsp]RVoQsp[RVwrγuzkupplungγnIvonIαhir₃lγnIsγkunβˆ⁄rγnImlkylzinkrγ₃gγnziγnImitI
mlkγnylVIunβImrylh₃logγniβγnWIAngewandtehChemieUI2020UIZ][UI][dV]][ 3.6 2

25 mI•rγβiαtivγIyoβγlIow₃rβsISitγVSγlγαtivγIyγt₃l₃tionsIoεIrunαtion₃lizγβItγtγroαyαlγsUImrγnγsUI
†lγεinsUI₃nβImlk₃nγsIusingIy•ÜnolkxiolWIAngewandtehChemieUI2020UIZ][UIZaZY[VZaZYe 3.6 2

24 oontinuousIrlowImαyl₃tionIoεIQtγtγroR₃ryllithiumsIwithI•olyεunαtion₃lIzUzVpimγthyl₃miβγsI₃nβI
γtr₃mγthylurγ₃IinIoluγnγWIChemistryhwhAhEuropeanhJournalUI2021UI[cUIZ]eccVZ]edZ 4.8 2
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23 SγlγαtivγIεunαtion₃liz₃tionIoεIthγIZVimiβ₃zoäZU[Vépyr₃zolγIsα₃εεolβWImInγwIpotγnti₃lInonVαl₃ssiα₃lI
isostγrγIoεIinβolγI₃nβI₃IprγαursorIoεIpushVpullIβyγsWIChemicalhScienceUI2021UIZ[UIZ[ee]VZ]YYY 9.4 2

22
•rγp₃r₃tionIoεIpiorg₃nom₃gnγsiumI—γ₃gγntsI−yIt₃logγnâ��xithiumIqxαh₃ngγIoεIrunαtion₃lizγβI
tγtγro₃rylIt₃liβγsI₃nβISu−sγquγntIinIsituIr₃ppingIwithIygol[´•xiolIinIoontinuousIrlowWISynthesisUI
2020UIa[UI

2.9 1

21 oo−₃ltVk₃t₃lysiγrtγIwrγuzkupplungIεunktion₃lisiγrtγrImlkylzinkrγ₃gγnziγnImitI
QtγtγroVRmrylh₃logγniβγnWIAngewandtehChemieUI2020UIZ][UIaaeZVaaea 3.6 1

20 sγnγr₃tionI₃nβIr₃ppingIoεIrunαtion₃lizγβImrylVI₃nβItγtγro₃rylm₃gnγsiumI₃nβIVÜinαIoompounβsI
2019UIb]VZ[Y 1

19 SynthγsisIoεIQ4k—RVmziβoVQ[k—RV[kVpγoxyV[kVoVyγthyluriβinγI₃nβIutsIqstγrsI−yIpirγαtIuoβiβγI
pispl₃αγmγntWISynlettUI2013UI[4UIZbecVZcYZ 2.2 1

18 runαtion₃lizγβI†rg₃nozirαoniumI₃nβIit₃niumIinI†rg₃niαISynthγsisI2005UIaY]Va4Y 1

17 •olyεunαtion₃lIyγt₃lIo₃r−γnγsIεorI†rg₃niαISynthγsisI2005UI4aZVaY[ 1

16 runαtion₃lI†rg₃noniαkγlI—γ₃gγntsI2005UI]ecV44e 1

15
ˆ�−γrg₃ngsmγt₃llεrγiγISynthγsγIpolyεunktionγllγrIri₃rylmγth₃nγIunβIZUZVpi₃ryl₃lk₃nγIβurαhI
sγquγntiγllγIwrγuzkupplungγnIvonInγnz₃lβi₃αγt₃tγnImitI†rg₃nozinkrγ₃gγnziγnWIAngewandteh
ChemieUI2021UIZ]]UIZY4eeVZYaYa

3.6 1

14 Q[VqthylhγxylRn₃triumfIqinIhγx₃nlˆ¶sliαhγsI—γ₃gγnzIεˆ…rInrXz₃Vmust₃usαhrγ₃ktionγnIunβIβirigiγrtγI
yγt₃lliγrungγnIimIkontinuiγrliαhγnIpurαhεlussWIAngewandtehChemieUI2021UIZ]]UIZ44ZbVZ44[Z 3.6 1

13 t₃logγnâ��xithiumIqxαh₃ngγIoεISγnsitivγIQtγtγroR₃rom₃tiαIt₃liβγsIunβγrIn₃r−iγrIoonβitionsIinI₃I
oontinuousIrlowISγtVUpWISynthesisUI2021UIa]UIaacVabd 2.9 1

12 •rγp₃r₃tionI₃nβI—γ₃αtionsIoεIQZtVγtr₃zolVaVylRzinαI•iv₃l₃tγsWISynthesisUI2020UIa[UI[]acV[]b] 2.9 0

11 hγI•rγp₃r₃tionI₃nβIorossVoouplingI—γ₃αtionsIoεI†rg₃no₃luminumIoompounβsI2016UIZV]d

10
rrontIoovγrfIÜinαVo₃t₃lyzγβIqstγriεiα₃tionIoεIzV˛†Vtyβroxyγthyl₃miβγsfI—γmov₃lIoεIpirγαtingIsroupsI
unβγrIyilβIoonβitionsIQqurWIvWI†rgWIohγmWI]4X[YZcRWIEuropeanhJournalhofhOrganichChemistryUI2017UI
[YZcUI4eeaV4eea

3.2

9 olustγrI•rγε₃αγfI—γsurgγnαγIoεISynthγtiαImrom₃tiαIohγmistryWISynlettUI2015UI[bUI[cd[V[cd] 2.2

8 yoβul₃−lγI₃nβItighlyIpi₃stγrγosγlγαtivγIo₃r−omγt₃l₃tionsIoεIoyαlopropγnγsWIChemistryhwhAh
EuropeanhJournalUI2014UI[YUIeZ[VeZ[ 4.8

7 o₃r−onVo₃r−onInonβIrorm₃tionI—γ₃αtionsIyγβi₃tγβI−yI†rg₃nozinαI—γ₃gγntsI2007UI]dbV4Ze

6 •olyεunαtion₃lIÜinαUIoo−₃ltI₃nβIuronI†rg₃nomγt₃lliαsI•rγp₃rγβI−yIqlγαtrosynthγsisI2005UIb[eVba]

(2005-2021)
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5 qthylI]VQpVoy₃nophγnylR•ropion₃tγIεromIqthylI]Vuoβopropion₃tγI₃nβIpVoy₃nophγnylzinαInromiβγ]aV]a

4 qisγnvγrmittγltγIγlγktrophilγImminiγrungIvonI†rg₃nozinkVt₃logγniβγnImitIorg₃nisαhγnImziβγnWI
AngewandtehChemieUI2020UIZ][UI]4]V]4b 3.6

3
itγl−ilβfItγrstγllungIεunktionγllγrImrylVUItγtγro₃rylVIunβI−γnzylisαhγrI†rg₃nok₃liumVSpγziγsI
mittγlsIw₃liumβiisopropyl₃miβIimIkontinuiγrliαhγnIpurαhεlussIQmngγwWIohγmWI]YX[Y[YRWI
AngewandtehChemieUI2020UIZ][UIZ[][ZVZ[][Z

3.6

2 xithiumIpiαhloroQ[U[UbUbVtγtr₃mγthylpipγriβin₃toRVy₃gnγsi₃tγZVa

1 oo−₃ltVo₃t₃lyzγβIorossVoouplingsI₃nβIqlγαtrophiliαImmin₃tionsIusingI†rg₃nozinαI•iv₃l₃tγsWI
ChemCatChemUI2019UIZZUIaZacVaZac 5.2
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