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476 msymmπtriηHhyμrogπnγtionHoσH˛–UHγnμH˛†UπnγmiμoHphosphonγtπsfHrhoμiumPuQWmonoμπntγtπH
phosphorγmiμitπHηγtγlystVHAngewandtesChemies-sInternationalsEditionTH2011THaXTHYYc][Uc 16.4 59

475 }γllγμiumUηγtγlyzπμHγsymmπtriηHhyμrogπnγtionHoσHsimplπHkπtonπsHγηtivγtπμHεyHnrˆ‚nstπμHγηiμsVH
2011THaZTHZdZbUZdZe 32

474 aVYYHRπμuηtionHâ��HtyμrogπnγtionfHoi{gHohπmosπlπηtivπVH2012THZcXU[XX 8

473 }μPuuQWnrˆ‚nstπμHγηiμHηγtγlyzπμHπnγntiosπlπηtivπHγllyliηHoUtHγηtivγtionHσorHthπHsynthπsisHoσHspiroηyηliηH
ringsVHJournalsofsthesAmericansChemicalsSocietyTH2012THY[]TH[bYaUd 16.4 173

472 {rgγnoηγtγlytiηHmsymmπtriηHpouεlπHyiηhγπlHRπγηtionHoσHnπnzoσurγnonπHwithHpiπnonπsHtoH
oonstruηtHSpiroηyηliηHnπnzoσurγnonπsVH2012TH[XTHnWγUnWγ 2

471 SpirokπtγlUεγsπμHphosphorusHligγnμsHσorHhighlyHrπgiosπlπηtivπHhyμroσormylγtionHoσHtπrminγlHγnμH
intπrnγlHolπσinsVHChemistrys-sAsEuropeansJournalTH2012THYdTHYaZddUea 4.8 44

470 tighlyHπnγntiosπlπηtivπHγsymmπtriηHhyμrogπnγtionHoσHPqQU˛†T˛†UμisuεstitutπμH˛–T˛†UunsγturγtπμH
—πinrπεHγmiμπsHηγtγlyzπμHεyHurPuQHηomplπxπsHoσHSpin}hoxHligγnμsVH2012TH]dTHaYcZU] 67
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469 nisPpπrσluoroγlkylQHphosphinoUoxγzolinπfHγHmoμulγrTHstγεlπTHstronglyHˇ�UγηηπptingHligγnμHσorH
γsymmπtriηHηγtγlysisVHJournalsofsOrganicsChemistryTH2012THccTHceacUbc 4.2 25

468 RhPuQWppπn}hosHηγtγlyzπμHγsymmπtriηHhyμrogπnγtionHoσHπnolHπstπrsHγnμ´ potγssiumH
PqQU[UηyγnoUaUmπthylhπxU[UπnoγtπVH2012THbdTHcadYUcada 17

467
qnγntiosπlπηtivπHhyμrogπnγtionHoσHPZQUHγnμHPqQU˛†UγrylπnγmiμπsHηγtγlyzπμHεyHrhoμiumHηomplπxπsHoσH
monoμπntγtπHηhirγlHspiroHphosphorousHligγnμsfHγHnπwHγηηπssHtoHηhirγlH˛†UγrylisopropylγminπsVH2012TH
bdTHcbdaUcbeX

20

466 RhoμiumWtrisUεinγphthylHηhirγlHmonophosphitπHηomplπxπsfHqσσiηiπntHηγtγlystsHσorHthπH
hyμroσormylγtionHoσHμisuεstitutπμHγrylHolπσinsVH2012THbedTHZdU[] 25

465 mromγtiηHSpirokπtγlHnisphosphinπHxigγnμsfH}γllγμiumUoγtγlyzπμHmsymmπtriηHmllyliηHmminγtionHoσH
RγηπmiηHyoritγâ��nγylisâ��tillmγnHmμμuηtsVHAngewandtesChemieTH2012THYZ]THe]YXUe]Yb 3.6 46

464 mromγtiηHspirokπtγlHεisphosphinπHligγnμsfHpγllγμiumUηγtγlyzπμHγsymmπtriηHγllyliηHγminγtionHoσH
rγηπmiηHyoritγUnγylisUtillmγnHγμμuηtsVHAngewandtesChemies-sInternationalsEditionTH2012THaYTHeZcbUdZ 16.4 163

463 StπrπosπlπηtivπHSynthπsisHoσH{ptiηγllyHmηtivπHtyμroεπnzoinsHviγHmsymmπtriηHtyμrogπnγtionHoσH
nπnzilsHwithHRuP{“σQP“sp}qzQP˛•bUηymπnπQHγsHthπH}rπUηγtγlystVH2012TH[XTHnWγUnWγ 2

462 mnH{vπrviπwHoσHRπηπntHpπvπlopmπntsHinHyπtγlUoγtγlyzπμHmsymmπtriηH“rγnsσormγtionsVH2012TH[[aU[bb 4

461
oπol[´•ctZ{HηγtγlyzπμHoUoHγnμHoUzHεonμUσormingHηγsηγμπHηyηlizγtionHwithHsuεsπquπntHsiμπUηhγinH
σunηtionγlizγtionHγnμHrπγrrγngπmπntfHγHμominoHγpproγηhHtoHpπntγsuεstitutπμHpyrrolπHγnγloguπsVH
JournalsofsOrganicsChemistryTH2012THccTHYX]]YUe

4.2 38

460 pπvπlopingHoγtγlytiηHmsymmπtriηHmηπtγlizγtionsVH2012THYbaUYe[ 44

459 zovπlHsoluεlπHγnμHoptiηγllyHγηtivπHpolyimiμπsHηontγiningHγxiγllyHγsymmπtriηHeTekUspiroεiσluorπnπH
unitsfHSynthπsisTHthπrmγlTHoptiηγlHγnμHηhirγlHpropπrtiπsVH2012THa[THacXbUacYb 24

458 }hosphorγmiμitπHxigγnμsVH2012THY[[UYac 4

457 msymmπtriηHhyμrogπnγtionHoσH˛–UHorH˛†UγηyloxyH˛–T˛†UunsγturγtπμHphosphonγtπsHηγtγlyzπμHεyHγHRhPuQH
ηomplπxHoσHmonoμπntγtπHphosphorγmiμitπVH2012THYXTHYaedUbXY 23

456 oonstruηtionHoσHγμjγηπntHspiroUquγtπrnγryHγnμHtπrtiγryHstπrπoηπntπrsHthroughHphosphinπUηγtγlyzπμH
γsymmπtriηH·[SZ−HγnnulγtionHoσHγllπnoγtπsHwithHγlkyliμπnπHγzlγηtonπsVH2012TH]dTHZcb]Ub 86

455
ohirγlH}hosphγpγllγμγηyηlπsHγsHqσσiηiπntHoγtγlystsHσorHthπHmsymmπtriηHtyμrophosphinγtionHoσH
SuεstitutπμHyπthyliμπnπmγlonγtπHqstπrsfHpirπηtHmηηπssHtoHrunηtionγlizπμH“πrtiγryHohirγlH
}hosphinπsVHOrganometallicsTH2012TH[YTH[XZZU[XZb

3.8 60

454 RhPuQUηγtγlyzπμHπnγntiosπlπηtivπHhyμrogπnγtionHoσH˛–UsuεstitutπμHπthπnylphosphoniηHγηiμsVHJournals
ofsthesAmericansChemicalsSocietyTH2012THY[]THYZ]c]Uc 16.4 60

453 }γllγμiumPXQUηγtγlyzπμHμπγromγtivπHγrylγtionHoσHinμolπsfHηonvπniπntHγηηπssHtoHspiroinμolπninπH
μπrivγtivπsVHOrganicsLettersTH2012THY]TH[ccZUa 6.2 140

452 pπsignTH“πstingHγnμHwinπtiηHmnγlysisHoσHnulkyHyonoμπntγtπH}hosphorusHxigγnμsHinHthπH
yizorokiâ��tπηkHRπγηtionVH2012THZXYZTHYbbXUYbcY 25
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451 “rγnsitionUmπtγlUηγtγlyzπμHπnγntiosπlπηtivπHhπtπroγtomUhyμrogπnHεonμHinsπrtionHrπγηtionsVH
AccountssofsChemicalsResearchTH2012TH]aTHY[baUcc 24.3 509

450
RigiμH}UηhirγlHphosphinπHligγnμsHwithHtπrtUεutylmπthylphosphinoHgroupsHσorHrhoμiumUηγtγlyzπμH
γsymmπtriηHhyμrogπnγtionHoσHσunηtionγlizπμHγlkπnπsVHJournalsofsthesAmericansChemicalsSocietyTH
2012THY[]THYca]Ube

16.4 199

449
oγtγlytiηHmsymmπtriηHSynthπsisHoσHmromγtiηHSpirokπtγlsHεyHSpin}hoxWuriμiumPuQUoγtγlyzπμH
tyμrogπnγtionHγnμHSpirokπtγlizγtionHoσH˛–T˛–kUnisPZUhyμroxyγryliμπnπQHwπtonπsVHAngewandtesChemieTH
2012THYZ]THebXUeb]

3.6 60

448 tighlyHπnγntiosπlπηtivπHiriμiumUηγtγlyzπμHhyμrogπnγtionHoσH˛–T˛†UunsγturγtπμHπstπrsVHChemistrys-sAs
EuropeansJournalTH2012THYdTHYXbXeUYb 4.8 63

447 ooppπrUηγtγlyzπμHhighlyHπσσiηiπntHγπroεiηHoxiμγtivπHsynthπsisHoσHiminπsHσromHγlηoholsHγnμHγminπsVH
2012THY]THYXYb 91

446 ohirγlHztoâ��mπtγlUεγsπμHγsymmπtriηHηγtγlysisVH2012THZabTHdX]Uda[ 269

445 msymmπtriηHmllylεorγtionHoσHmlμπhyμπsHwithH}inγηolHmllylεoronγtπsHoγtγlyzπμHεyH
YTYkUSpiroεiinμγnπUcTckUμiolHPS}uz{xQHnγsπμH}hosphoriηHmηiμsVH2012THZXYZTHYYYaUYYYd 45

444
oγtγlytiηHγsymmπtriηHsynthπsisHoσHγromγtiηHspirokπtγlsHεyHspinphoxWiriμiumPuQUηγtγlyzπμH
hyμrogπnγtionHγnμHspirokπtγlizγtionHoσH˛–T˛–OUεisPZUhyμroxyγryliμπnπQHkπtonπsVHAngewandtesChemies-s
InternationalsEditionTH2012THaYTHe[bU]X

16.4 196

443 }γllγμiumUoγtγlyzπμHmsymmπtriηHuntπrmolπηulγrHoyηlizγtionVHAngewandtesChemieTH2013THYZaTHdd[dUdd]Z 3.6 23

442 tighlyHγηtivπHηγtγlystsHoσHεisphosphinπHoxiμπsHσorHγsymmπtriηHtπηkHrπγηtionVH2013TH]eTHe]ZaUc 56

441 Spiro·]T]−UYTbUnonγμiπnπUεγsπμHμiphosphinπHoxiμπsHinHlπwisHεγsπHηγtγlyzπμHγsymmπtriηH
μouεlπUγlμolHrπγηtionsVHAngewandtesChemies-sInternationalsEditionTH2013THaZTHYYXa]Ud 16.4 28

440 ohirγlHoZHoγtγlystsVH2013THYbYUYe[ 1

439 uriμiumHηγtγlysisfHγppliηγtionHoσHγsymmπtriηHrπμuηtivπHhyμrogπnγtionVH2013TH]ZTHY][]aUab 22

438 “unγεlπHσπrroηπnylUphosphinitπHligγnμsHσorHthπHruthπniumPuuQUηγtγlyzπμHγsymmπtriηHtrγnsσπrH
hyμrogπnγtionHoσHkπtonπsVH2013TH[ceTHZZaUZ[[ 17

437 oompγrisonH{σHmsymmπtriηHtyμrogπnγtionsH{σH”nsγturγtπμUHoγrεoxyliηHmηiμsHmnμHUqstπrsVH2013TH[THZ[cUZ]e 43

436 pπvπlopmπntHoσHγHnovπlHmultiσunηtionγlHnTpHligγnμHσorHhighlyHπnγntiosπlπηtivπHpγllγμiumUηγtγlyzπμH
γsymmπtriηHγllyliηHπthπriσiηγtionHoσHγlηoholsHγnμHsilγnolsVHChemistrys-sAsEuropeansJournalTH2013THYeTHYa]aZUc4.8 31

435 ·[T[−}γrγηyηlophγnπsHγsHplγnγrHηhirγlHsηγσσolμsHσorHthπHsynthπsisHoσHnπwHphosphoriηHγηiμsVH2013TH]eTHbXd]Ub 26

434 mμvγnηπsHinHtrγnsitionHmπtγlUηγtγlyzπμHγsymmπtriηHhyμrogπnγtionHoσHhπtπroγromγtiηHηompounμsVH
2014TH[][THY]aUeX 94
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433 }rγηtiηγlHmsymmπtriηHoγtγlytiηHSynthπsisHoσHSpirokπtγlsHγnμHohirγlHpiphosphinπHxigγnμsVH2013TH[aaTHZeXXUZeXc 51

432 rγηilπHηonvπrsionHoσHηhromγnπUbUtriσlγtπHtoHηhromγnπUbUγlγninπsHunμπrH}γllγμiumHηonμitionsVH2013TH
a]THdYYUdY[ 1

431 msymmπtriηHrπγrrγngπmπntHoσHrγηπmiηHπpoxiμπsHηγtγlyzπμHεyHηhirγlHnrˆ‚nstπμHγηiμsVH2013THYYTHY]bXUZ 27

430
msymmπtriηHtyμrogπnγtionHoσH˛–T˛–kUpisuεstitutπμHoyηlokπtonπsHthroughHpynγmiηHwinπtiηH
RπsolutionfHmnHqσσiηiπntHoonstruηtionHoσHohirγlHpiolsHwithH“hrππHoontiguousHStπrπoηπntπrsVH
AngewandtesChemieTH2013THYZaTHbZYUbZ]

3.6 24

429
msymmπtriηHhyμrogπnγtionHoσH˛–T˛–OUμisuεstitutπμHηyηlokπtonπsHthroughHμynγmiηHkinπtiηHrπsolutionfH
γnHπσσiηiπntHηonstruηtionHoσHηhirγlHμiolsHwithHthrππHηontiguousHstπrπoηπntπrsVHAngewandtesChemies-s
InternationalsEditionTH2013THaZTHae[Ub

16.4 68

428 SynthπsisHoσHmrUnuzy{xHxigγnμsHεyH·YTZ−U—ittigHRπγrrγngπmπntHtoH}roεπH“hπirHoγtγlytiηHmηtivityHinH
YTZUmμμitionHRπγηtionsHoσHmlμπhyμπsHwithHsrignγrμHRπγgπntsVH2013THZXY[THc]dUcaa 41

427 mminoηγtγlytiηHγsymmπtriηHpiπlsâ��mlμπrHrπγηtionHoσHphosphorusHμiπnophilπsHγnμHZT]UμiπnγlsVH2013TH
beTHYX[beUYX[c] 23

426 qnγntiosπlπηtivπH}γllγμiumUoγtγlyzπμHRingU{pπningHRπγηtionHoσHmzγεπnzonorεornγμiπnπsHwithH
yπthylHZUuoμoεπnzoγtπfHmnHqσσiηiπntHmηηπssHtoHηisUpihyμroεπnzo·η−phπnγnthriμinonπsVH2013TH[aaTHZd[[UZd[d 16

425 msymmπtriηHuntrγmolπηulγrHtyμroγminγtionHoσHmllπnπsHusingHyononuηlπγrHsolμHoγtγlystsVH
OrganometallicsTH2013TH[ZTHaadeUabXX 3.8 44

424
oγtγlytiηHγsymmπtriηHoUzHεonμHσormγtionfHphosphinπUηγtγlyzπμHintrγUHγnμHintπrmolπηulγrH˛‡UγμμitionH
oσHnitrogπnHnuηlπophilπsHtoHγllπnoγtπsHγnμHγlkynoγtπsVHAngewandtesChemies-sInternationalsEditionTH
2013THaZTHZaZaUd

16.4 105

423 qnγntiosπlπηtivπHsynthπsisHoσHYTZT]UtriγzolinπsHεyHηhirγlHironPuuQUηomplπxHηγtγlyzπμHηyηlizγtionHoσH
˛–UisoηyγnoHπstπrsHγnμHγzoμiηγrεoxylγtπsVH2013TH]eTHZacZU] 31

422 qnγntiosπlπηtivπHsynthπsisHoσHmultisuεstitutπμHεiγrylHskπlπtonHεyHηhirγlHphosphoriηHγηiμHηγtγlyzπμH
μπsymmπtrizγtionWkinπtiηHrπsolutionHsπquπnηπVHJournalsofsthesAmericansChemicalsSocietyTH2013THY[aTH[eb]UcX16.4 234

421 RπηπntHμπvπlopmπntsHinHηγtγlytiηHγsymmπtriηHinvπrsπUπlπηtronUμπmγnμHpiπlsUmlμπrHrπγηtionVH2013TH
YY[THaaYaU]b 402

420
oγtγlytiηHγsymmπtriηHηonstruηtionHoσHquγtπrnγryH˛–UγminoHγηiμHηontγiningHpyrroliμinπsHthroughH
YT[UμipolγrHηyηloγμμitionHoσHγzomπthinπHyliμπsHtoH˛–UγminoγηrylγtπsVHChemistrys-sAsEuropeansJournalTH
2013THYeTHbc[eU]a

4.8 47

419 mrηhitπηturγlHspiroligomπrsHμπsignπμHσorHεinuηlπγrHmπtγlHηomplπxHtπmplγtingVH2013THaZTHb]acUb[ 11

418 solμWnrˆ‚nstπμHγηiμHrπlγyHηγtγlysisHσorHπnγntiosπlπηtivπHηonstruηtionHoσHspiroηyηliηHμikπtonπsVH
Chemistrys-sAsEuropeansJournalTH2013THYeTHbed]Ud 4.8 52

417 oγtγlytiηHmsymmπtriηHtyμrogπnγtionHoσH˛–UmrylηyηlohπxγnonπsHγnμH“otγlHSynthπsisHoσH
Pâ��QU˛–UxyηorγnπVH2013TH[aaTHYaecUYbX] 27

416 }γllγμiumUηγtγlyzπμHγsymmπtriηHintπrmolπηulγrHηyηlizγtionVHAngewandtesChemies-sInternationals
EditionTH2013THaZTHdbcbUdX 16.4 66
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415 “hπHoriginHoσHπnγntiosπlπηtivityHinHthπHxUthrπoninπUμπrivπμHphosphinπUsulσonγmiμπHηγtγlyzπμH
γzγUyoritγUnγylisUtillmγnHrπγηtionfHπσσπηtsHoσHthπHintrγmolπηulγrHhyμrogπnHεonμingVH2013THYYTH]dYdUZ] 39

414 oγtγlytiηHmsymmπtriηHokzHnonμHrormγtionfH}hosphinπUoγtγlyzπμHuntrγUHγnμHuntπrmolπηulγrH
˛‡UmμμitionHoσHzitrogπnHzuηlπophilπsHtoHmllπnoγtπsHγnμHmlkynoγtπsVHAngewandtesChemieTH2013THYZaTHZadaUZadd3.6 31

413 mminoηγtγlytiηHγsymmπtriηHπxoUpiπlsUmlμπrHrπγηtionHwithHmπthioμiμπHsγltsHoσHyγnniηhHεγsπsHγnμH
ZT]UμiπnγlsHtoHηonstruηtHηhirγlHspiroηyηlπsVHOrganicsLettersTH2013THYaTHebdUcY 6.2 28

412 }μUηγtγlyzπμHμπsymmπtriηHintrγmolπηulγrH{UγrylγtionHrπγηtionfHπnγntiosπlπηtivπHsynthπsisHoσH
P[T]UμihyμroUZtUηhromπnU[UylQmπthγnolsVHOrganicsLettersTH2013THYaTHbXZZUa 6.2 33

411 StπrπosπlπηtivπHtyμrogπnγtionHoσHokoHnonμsfHmppliηγtionHtoHprugHγnμHzγturγlH}roμuηtHSynthπsisVH
2013THYUaX

410 Spiro·]T]−UYTbUzonγμiπnπUnγsπμHpiphosphinπH{xiμπsHinHxπwisHnγsπHoγtγlyzπμHmsymmπtriηH
pouεlπUmlμolHRπγηtionsVHAngewandtesChemieTH2013THYZaTHYYZbXUYYZb] 3.6 4

409 ohπmiηγlHSηiπnηπsfHoontriεutionsHtoHnuilμingHγHSustγinγεlπHSoηiπtyHγnμHShγringHoσHuntπrnγtionγlH
RπsponsiεilitiπsVH2014THYXYUY[e

408 rluxionγllyHohirγlHpym}HoγtγlystsfHwinπtiηHRπsolutionHoσHmxiγllyHohirγlHniγrylHoompounμsVH
AngewandtesChemieTH2014THYZbTHYZXYZUYZXYa 3.6 34

407 SiμπγrmHγsHγHoontrolHinHthπHmsymmπtriηHRingH{pπningHRπγηtionHoσHponorUmηηπptorHoyηlopropγnπVH
2014TH[ZTHbbeUbcZ 14

406 StπrπosπlπηtivπHrormγtionHoσHmminπsVH2014TH 40

405 tighlyHπnγntiosπlπηtivπHkinπtiηHrπsolutionHoσHγxiγllyHηhirγlHnuzmyHμπrivγtivπsHηγtγlyzπμHεyHγH
nrˆ‚nstπμHγηiμVHAngewandtesChemies-sInternationalsEditionTH2014THa[TH[bd]Uc 16.4 101

404 qlπηtronUμπσiηiπntHμiphosphinπsfHthπHimpγηtHoσHpurx”{R}t{SHinHγsymmπtriηHηγtγlysisVH2014THYY]THZdZ]UdX 93

403 SynthπsisHoσH˛‡U{xoU˛–T˛†UμπhyμroU˛–UγminoHmηiμsHσromHzâ��tπrtUnutyloxyηγrεonylU˛–UuminoHqstπrsHγnμH
oγrεonylmπthylHZU}yriμinylsulσonπsHviγHγnHyγnniηhUqliminγtionHoγsηγμπVH2014TH[THcbbUcbd 1

402 Spin}hoxWiriμiumPuQUηγtγlyzπμHγsymmπtriηHhyμrogπnγtionHoσHηyηliηH˛–UγlkyliμπnπHηγrεonylH
ηompounμsVHAngewandtesChemies-sInternationalsEditionTH2014THa[THYecdUdZ 16.4 64

401 oγtγlytiηHγsymmπtriηHsπmipinγηolHrπγrrγngπmπntsVH2014THaXTHZ[e[U]Xd 94

400 “hπHγppliηγtionHoσHtunγεlπHtriμπnμγtπH}UεγsπμHligγnμsHσorHthπHRuPuuQUηγtγlysπμHtrγnsσπrH
hyμrogπnγtionHoσHvγriousHkπtonπsVH2014THZdTHdX[UdXd 8

399 rlπxiεlπHηoorμinγtionHoσHμiphosphinπHligγnμsHlπγμingHtoHηisHγnμHtrγnsH}μPXQTH}μPuuQTHγnμHRhPuQH
ηomplπxπsVH2014THa[THdaYcUZd 27

398 ohirγlHzTzkUμioxiμπHligγnμsfHsynthπsisTHηoorμinγtionHηhπmistryHγnμHγsymmπtriηHηγtγlysisVHOrganics
ChemistrysFrontiersTH2014THYTHZed 5.2 291
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397 msymmπtriηHpiπlsUmlμπrHrπγηtionHoσH[UolπσiniηHεπnzoσurγnUZUonπsHγnμHpolyπnγlsfHηonstruηtionHoσH
ηhirγlHspiroηyηliηHεπnzoσurγnUZUonπsVHOrganicsLettersTH2014THYbTHYY]Uc 6.2 43

396 yπηhγnistiηHunsightHintoHmsymmπtriηHzâ��tHunsπrtionHooopπrγtivπlyHoγtγlyzπμHεyHγHpirhoμiumH
oompounμHγnμHγHSpiroHohirγlH}hosphoriηHmηiμVHOrganometallicsTH2014TH[[TH]X]ZU]XaX 3.8 17

395 dVX]HRπμuηtionHoσHo{HtoHot{tHεyHyπtγlUoγtγlyzπμHtyμrogπnγtionHγnμH“rγnsσπrHtyμrogπnγtionVH
2014THYedUZc[ 6

394 }lγnγrHηhirγlHphosphoriηHγηiμsHwithHεiphπnylπnπUtπthπrπμHpγrγηyηlophγnπHsηγσσolμsfHsynthπsisTH
ηhγrγηtπrizγtionTHγnμHηγtγlytiηHsηrππningVHJournalsofsOrganicsChemistryTH2014THceTHeb[eU]b 4.2 23

393 yπηhγnismHγnμHsπlπηtivityHoσHzUtriσlylphosphorγmiμπHηγtγlyzπμHP[PSQHSHZQHηyηloγμμitionHεπtwππnH
hyμrγzonπsHγnμHγlkπnπsVHJournalsofsthesAmericansChemicalsSocietyTH2014THY[bTHY[cbeUdX 16.4 58

392 rluxionγllyHηhirγlHpym}HηγtγlystsfHkinπtiηHrπsolutionHoσHγxiγllyHηhirγlHεiγrylHηompounμsVHAngewandtes
Chemies-sInternationalsEditionTH2014THa[THYYdYdUZY 16.4 90

391 }μPuuQUoγtγlyzπμHuntπrmolπηulγrHpirπηtHoâ��tHnonμHuoμinγtionfHmnHqσσiηiπntHmpproγηhHtowγrμHthπH
SynthπsisHoσHmxiγllyHohirγlHoompounμsHviγHwinπtiηHRπsolutionVH2014TH]THZc]YUZc]a 169

390 SynthπsisTHohirγlHRπsolutionTHγnμHmεsolutπHoonσigurγtionHoσHoZUSymmπtriηTHohirγlH
eTekUSpiroεiσluorπnπsVH2014THZXY]THbaY[UbaYd 14

389 qxpπμiπntHsynthπsisHoσHηhirγlH˛–UγminoHγηiμsHthroughHniηkπlUηγtγlyzπμHrπμuηtivπHηrossUηouplingVH
Chemistrys-sAsEuropeansJournalTH2014THZXTHYa[[eU][ 4.8 29

388 SynthπsisHoσHmolπηulγrHtripoμsHεγsπμHonHγHrigiμHeTeOUspiroεiσluorπnπHsηγσσolμVHJournalsofsOrganics
ChemistryTH2014THceTHc[]ZUac 4.2 37

387 msymmπtriηHhyμrogπnγtionHinHthπHηorπHoσHμπnμrimπrsVHAccountssofsChemicalsResearchTH2014TH]cTHZde]UeXb24.3 85

386 }hosphinπUinitiγtπμHμominoHrπγηtionfHγHηonvπniπntHmπthoμHσorHthπHprπpγrγtionHoσH
spiroηyηlopπntγnonπsVH2014THeTHYZcXU[ 31

385 RπγμilyHγvγilγεlπHσπrroηπnylUphosphinitπHligγnμsHσorHRuPuuQUηγtγlyzπμHπnγntiosπlπηtivπHtrγnsσπrH
hyμrogπnγtionHoσHkπtonπsHγnμHσγεriηγtionHoσHhyεriμHhπtπrojunηtionsVH2014TH]XeTHZ]]UZa[ 19

384 Spin}hoxWuriμiumPuQUoγtγlyzπμHmsymmπtriηHtyμrogπnγtionHoσHoyηliηH˛–UmlkyliμπnπHoγrεonylH
oompounμsVHAngewandtesChemieTH2014THYZbTHZXXeUZXY[ 3.6 16

383 ZUSuεstitutπμHvsH]UsuεstitutπμUeTekUspiroεiσluorπnπHhostHmγtπriγlsHσorHgrππnHγnμHεluπH
phosphorπsηπntH{xqpsfHγHstruηturπâ��propπrtyHrπlγtionshipHstuμyVH2014THcXTHb[[cUb[aY 37

382 tighlyHqnγntiosπlπηtivπHwinπtiηHRπsolutionHoσHmxiγllyHohirγlHnuzmyHpπrivγtivπsHoγtγlyzπμHεyHγH
nrˆ‚nstπμHmηiμVHAngewandtesChemieTH2014THYZbTH[cadU[cbY 3.6 49

381 PYYγRQUPSQUYXTYYTYZTY[U“πtrγhyμroUaUphπnoxyμiinμπno·cTYUμπfYkTckUσg−·YT[TZ−μioxγphosphoηinHγnμH
PYYγSQUPâ��QUYXTYYTYZTY[U“πtrγhyμroUaUphπnoxyμiinμπno·cTYUμπfYkTckUσg−·YT[TZ−μioxγphosphoηinVH2015THYU]

380 uriμiumUoγtγlyzπμHqnγntiosπlπηtivπHtyμrogπnγtionHoσH˛†T˛†UpisuεstitutπμHzitroγlkπnπsVH2015TH[acTH[dcaU[dce 14
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379 RhoμiumUoγtγlyzπμHqnγntiosπlπηtivπHuntrγmolπηulγrHoktHSilylγtionHσorHthπHSynthπsπsHoσH
}lγnγrUohirγlHyπtγlloηπnπHSilolπsVHAngewandtesChemieTH2015THYZcTHcXZZUcXZa 3.6 42

378 mnHqnγntiosπlπηtivπHSynthπsisHoσHSpiroεilγηtγmsHthroughHooppπrUoγtγlyzπμHuntrγmolπηulγrHpouεlπH
zUmrylγtionHγnμH}hγsπHSπpγrγtionVHAngewandtesChemies-sInternationalsEditionTH2015THa]THYXeYcUZX 16.4 23

377 msymmπtriηHSynthπsisHoσHmxiγllyHohirγlHusoquinolonπsfHziηkπlUoγtγlyzπμHpπnitrogπnγtivπH
“rγnsγnnulγtionVHAngewandtesChemies-sInternationalsEditionTH2015THa]THeaZdU[Z 16.4 67

376 mminπUoγtγlyzπμHtighlyHRπgiosπlπηtivπHγnμHStπrπosπlπηtivπHoPspPZQHQUoPspPZQHQHorossUoouplingHoσH
zγphtholsHwithHtrγnsU˛–T˛†U”nsγturγtπμHmlμπhyμπsVH2015THYXTHYdaeUb[ 5

375 StruηturγlHrπγturπsHγnμHmsymmπtriηHqnvironmπntHoσHiU}rUS}Ru HxigγnμVH2015THZcTHa[ZUc 3

374 pπvπlopmπntHoσHmrUnuzy{xUpπrivπμHmtropisomπriηHxigγnμsHwithHyγtηhπμHmxiγlHγnμHspP[QHoπntrγlH
ohirγlityHσorHoγtγlytiηHmsymmπtriηH“rγnsσormγtionsVH2015THYaTHeZaU]d 19

373 msymmπtriηHSynthπsisHoσHmxiγllyHohirγlHusoquinolonπsfHziηkπlUoγtγlyzπμHpπnitrogπnγtivπH
“rγnsγnnulγtionVHAngewandtesChemieTH2015THYZcTHebb]Uebbd 3.6 18

372 mnHqnγntiosπlπηtivπHSynthπsisHoσHSpiroεilγηtγmsHthroughHooppπrUoγtγlyzπμHuntrγmolπηulγrHpouεlπH
zUmrylγtionHγnμH}hγsπHSπpγrγtionVHAngewandtesChemieTH2015THYZcTHYYXbcUYYXcX 3.6 6

371 pπvπlopmπntHoσHohirγlHSpiroH}UzUSHxigγnμsHσorHuriμiumUoγtγlyzπμHmsymmπtriηHtyμrogπnγtionHoσH
˛†UmlkylU˛†UwπtoπstπrsVHAngewandtesChemieTH2015THYZcTHdeYaUdeYd 3.6 11

370 pπvπlopmπntHoσHohirγlHSpiroH}UzUSHxigγnμsHσorHuriμiumUoγtγlyzπμHmsymmπtriηHtyμrogπnγtionHoσH
˛†UmlkylU˛†UwπtoπstπrsVHAngewandtesChemies-sInternationalsEditionTH2015THa]THdceYU] 16.4 51

369 pπηiphπringHthπH{riginHoσHStπrπoinμuηtionHinHooopπrγtivπHmsymmπtriηHoγtγlysisHunvolvingH}μPuuQHγnμH
γHohirγlHnrˆ‚nstπμHmηiμVHOrganicsLettersTH2015THYcTHZdc]Uc 6.2 11

368 mHηhirγlHphosphinπâ��olπσinHligγnμHμπrivπμHσromHlUhyμroxyprolinπHγnμHitsHusπHinHthπHrhoμiumUηγtγlyzπμH
γsymmπtriηHYT]UγμμitionVH2015THZbTHbceUbdZ 9

367 }hosphinπUηγtγlyzπμHγsymmπtriηH·[HSHZ−HγnnulγtionHoσHηhγlηonπsHwithHγllπnoγtπsHσorH
πnγntiosπlπηtivπHsynthπsisHoσHσunηtionγlizπμHηyηlopπntπnπsVHRSCsAdvancesTH2015THaTHYXa[aeUYXa[bZ 3.7 8

366 uriμiumUηγtγlyzπμHγsymmπtriηHhyμrogπnγtionHoσHZUpyriμylHηyηliηHiminπsfHγHhighlyHπnγntiosπlπηtivπH
γpproγηhHtoHniηotinπHμπrivγtivπsVHJournalsofsthesAmericansChemicalsSocietyTH2015THY[cTHeXU[ 16.4 51

365
}μUηγtγlyzπμHγsymmπtriηHintrγmolπηulγrHγrylHoU{HεonμHσormγtionHwithHSp}P{QHligγnμfH
πnγntiosπlπηtivπHsynthπsisHoσHPZT[Uμihyμroεπnzo·ε−·YT]−μioxinUZUylQmπthγnolsVHOrganicsLettersTH2015TH
YcTHd]XU[

6.2 33

364 tighlyHqσσiηiπntHRhUoγtγlyzπμHmsymmπtriηHtyμrogπnγtionHoσH˛–T˛†U”nsγturγtπμHzitrilπsVHJournalsofsthes
AmericansChemicalsSocietyTH2015THY[cTHYXYccUdY 16.4 44

363 yoμulγtionHoσHthπHqlπηtroniηHγnμHyπsomorphiηH}ropπrtiπsHoσHmlkynylâ��SpiroεiσluorπnπHoompounμsH
γsHγHrunηtionHoσHthπHSuεstitutionH}γttπrnVH2015THYYeTHYXab]UYXaca 16

362 RhoμiumUηγtγlyzπμHπnγntiosπlπηtivπHintrγmolπηulγrHoUtHsilylγtionHσorHthπHsynthπsπsHoσHplγnγrUηhirγlH
mπtγlloηπnπHsilolπsVHAngewandtesChemies-sInternationalsEditionTH2015THa]THbeYdUZY 16.4 129
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361 }μUηγtγlyzπμHπnγntiosπlπηtivπHintrγmolπηulγrH˛–UγrylγtionHoσH˛–UsuεstitutπμHηyηliηHkπtonπsfHσγηilπH
synthπsisHoσHσunηtionγlizπμHηhirγlHspiroεiηyηlπsVH2015THY[TH]d[cU]X 17

360 }μPuuQUηγtγlyzπμH}P{QRPYQRPZQUμirπηtπμHγsymmπtriηHoUtHγηtivγtionHγnμHμynγmiηHkinπtiηHrπsolutionHσorH
thπHsynthπsisHoσHηhirγlHεiγrylHphosphγtπsVHOrganicsLettersTH2015THYcTHZX[]Uc 6.2 105

359 }γllγμiumUoγtγlyzπμHmsymmπtriηHRπμuηtivπHtπηkHRπγηtionHoσHmrylHtγliμπsVHAngewandtesChemieTH
2015THYZcTHbb[YUbb[a 3.6 56

358 }γllγμiumUηγtγlyzπμHγsymmπtriηHrπμuηtivπHhπηkHrπγηtionHoσHγrylHhγliμπsVHAngewandtesChemies-s
InternationalsEditionTH2015THa]THba[YUa 16.4 125

357 oγtγlytiηHwinπtiηHRπsolutionHoσHniγrylHoompounμsVHChemistrys-sAsEuropeansJournalTH2015THZYTHYYb]]Uac 4.8 140

356
ohirγlHphosphinπUηγtγlyzπμHtunγεlπHηyηloγμμitionHrπγηtionsHoσHγllπnoγtπsHwithH
επnzoσurγnonπUμπrivπμHolπσinsHσorHγHhighlyHrπgioUTHμiγstπrπoUHγnμHπnγntiosπlπηtivπHsynthπsisHoσH
spiroUεπnzoσurγnonπsVH2015THbTHc[YeUc[Za

69

355 “hπHηγrεonylHgroupHtunπμHπlπηtronUμπσiηiπntHphosphorusHligγnμsHγnμHthπirHγppliηγtionHinHRhoμiumH
ηγtγlyzπμHγrylγtionHtoHγlμπhyμπsVH2015THabTHabc[Uabca 18

354
tighlyHRπgioUHγnμHqnγntiosπlπηtivπHmlkoxyηγrεonylγtivπHmminγtionHoσH“πrminγlHmllπnπsHoγtγlyzπμH
εyHγHSpirokπtγlUnγsπμHpiphosphinπW}μPuuQHoomplπxVHJournalsofsthesAmericansChemicalsSocietyTH2015TH
Y[cTHYa[]bUe

16.4 74

353 oγtγlytiηHqnγntiosπlπηtivπHzitrosoHpiπlsUmlμπrHRπγηtionVHJournalsofsthesAmericansChemicalsSocietyTH
2015THY[cTHYaeacUb[ 16.4 73

352 qnγntiosπlπηtivπHSynthπsisHoσHohirγlHniγrylHohloriμπsWuoμiμπsHεyHγHohirγlH}hosphoriηHmηiμHoγtγlyzπμH
SπquπntiγlHtγlogπnγtionHStrγtπgyVH2015TH[acTH[aU]X 15

351 qnγntiosπlπηtivπHsynthπsisHoσHγrylglyηinπHμπrivγtivπsHεyHμirπηtHoUtHoxiμγtivπHηrossUηouplingVH2015TH
aYTHd[ZUa 70

350 {rgγnosoluεlπHγnμHoptiηγllyHγηtivπHpolyγmiμπsHεγsπμHonHγxiγllyHγsymmπtriηHeTekUspiroεiσluorπnπH
moiπtiπsVH2015THZcTHZddUZed 12

349 qnγntiosπlπηtivπHtrγnsσπrHhyμrogπnγtionHoσHvγriousHkπtonπsHwithHnovπlHπσσiηiπntHiriμiumPuuuQH
σπrroηπnylUphosphinitπHηγtγlystsVH2016THdYeTHYZXUYZd 13

348 ooopπrγtivπHunμiumPuuuQWSilvπrPuQHSystπmHσorH{xiμγtivπHoouplingWmnnulγtionHoσHYT[UpiηγrεonylsHγnμH
StyrπnπsfHoonstruηtionHoσHrivπUyπmεπrπμHtπtπroηyηlπsVH2016TH[adTHYe[]UYe]Y 28

347 mHμUoγmphorUnγsπμHSηhiσσHnγsπHγsHγHtighlyHqσσiηiπntHzT}HxigγnμHσorHqnγntiosπlπηtivπH
}γllγμiumUoγtγlyzπμHmllyliηHSuεstitutionsVH2016THdTHY]eaUY]ee 26

346 }γllγμiumUηγtγlyzπμHoâ��}PuuuQHεonμHσormγtionHrπγηtionHwithHγηylphosphinπsHγsHphosphorusHsourηπVH
2016THacTH[]X]U[]Xb 20

345 }hosphoriηHmηiμUoγtγlyzπμHmsymmπtriηHSynthπsisHoσHS}uz{xHpπrivγtivπsVHJournalsofsthesAmericans
ChemicalsSocietyTH2016THY[dTHYbabYUYbabb 16.4 70

344 }γllγμiumUoγtγlyzπμHmsymmπtriηH˛–UmrylγtionHoσHmlkylnitrilπsVHJournalsofsthesAmericansChemicals
SocietyTH2016THY[dTHYbZ]XUYbZ][ 16.4 39
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343 qlπηtroniηγllyHμπσiηiπntHPHRγxHTHSHTHSHQUrHYZHUoH[HU“unπ}hosHγnμHitsHγppliηγtionsHinHγsymmπtriηH
YT]UγμμitionHrπγηtionsVH2016THacTHYeZaUYeZe 4

342 SynthπsisHoσHηhirγlHlγηtγmsHviγHγsymmπtriηHhyμrogπnγtionHoσH˛–T˛†UunsγturγtπμHnitrilπsVH2016THY]TH]X]bUa[ 14

341
qnγntiosπlπηtivπHSynthπsisHoσHSpiroεγrεiturγtπUoyηlohπxπnπsHthroughH}hosphinπUoγtγlyzπμH
msymmπtriηH·]HSHZ−HmnnulγtionHoσHnγrεiturγtπUpπrivπμHmlkπnπsHwithHmllπnoγtπsVHOrganicsLettersTH
2016THYdTHY[XZUa

6.2 83

340 qnγntiosπlπηtivπHiriμiumUηγtγlyzπμHhyμrogπnγtionHoσH˛†T˛†UμisuεstitutπμHnitroγlkπnπsVH2016THaZTH]dYZUa 19

339 SynthπsisHγnμHmppliηγtionHoσHohirγlHSpiroHopHxigγnμsHinHRhoμiumUoγtγlyzπμHmsymmπtriηH{xiμγtivπH
oouplingHoσHniγrylHoompounμsHwithHmlkπnπsVHJournalsofsthesAmericansChemicalsSocietyTH2016THY[dTHaZ]ZUa16.4 252

338 ohirγlHoligomπrsHoσHspiroUsγlπnηoεγltPuuuQ HσorHηγtγlytiηHγsymmπtriηHηyηloγμμitionHoσHπpoxiμπsHwithH
o{ZVH2016THdYTHaXUa[ 17

337 msymmπtriηHtyμrogπnγtionHoσH˛–U}urinπHzuηlπoεγsπUSuεstitutπμHmηrylγtπsHwithHRhoμiumH
piphosphinπHoomplπxπsfHmηηπssHtoH“πnoσovirHmnγloguπsVHOrganicsLettersTH2016THYdTHZZbXU[ 6.2 16

336
oγtγlytiηHqnγntiosπlπηtivπHoγrεonU{xygπnHnonμHrormγtionfH}hosphinπUoγtγlyzπμHSynthπsisHoσH
nπnzyliηHqthπrsHviγHthπH{xiμγtionHoσHnπnzyliηHoUtHnonμsVHJournalsofsthesAmericansChemicalsSocietyTH
2016THY[dTHYZXbeUcZ

16.4 32

335 SpiroHxigγnμsHσorHmsymmπtriηHoγtγlysisVH2016THbbUYX[ 2

334 pπvπlopmπntHoσHγH”niquπHolγssHoσHSpiroU“ypπH“woU}hotonHrunηtionγlHrluorπsηπntHpyπsHγnμH“hπirH
mppliηγtionsHσorHSπnsingHγnμHnioimγgingVH2016THZbTHdYZdUdY[b 37

333
tighlyHqσσiηiπntHoγsηγμπHRπγηtionHσorHSπlπηtivπHrormγtionHoσHSpiroηyηloεutπnπsHσromHpiπnγllπnπsH
viγH}γllγμiumUoγtγlyzπμH{xiμγtivπHpouεlπHoγrεoηyηlizγtionUoγrεonylγtionUmlkynylγtionVHJournalsofs
thesAmericansChemicalsSocietyTH2016THY[dTHY[d]bUY[d]e

16.4 41

332 qnγntiosπlπηtivπHooppπrUoγtγlyzπμHuntrγmolπηulγrHzâ��tHnonμHunsπrtionfHSynthπsisHoσHohirγlH
ZUoγrεoxytπtrγhyμroquinolinπsVH2016TH[adTHZ[bbUZ[cX 25

331
msymmπtriηHoonstruηtionHoσHtighlyHrunηtionγlizπμHSpiroεγrεiturγtπUoyηlopπntπnπsHthroughHohirγlH
}hosphinπUoγtγlyzπμH·[SZ−HmnnulγtionHoσHyoritγâ��nγylisâ��tillmγnHoγrεonγtπsHwithH
nγrεiturγtπUpπrivπμHmlkπnπsVH2016TH[adTHZdbcUZdcZ

39

330 mHtriγzinπUphosphitπHpolymπriηHligγnμHεπγringHηγgπUlikπH}TzUligγtionHsitπsfHγnHπσσiηiπntHligγnμHinHthπH
niηkπlUηγtγlyzπμHγminγtionHoσHγrylHηhloriμπsHγnμHphπnolsVHRSCsAdvancesTH2016THbTHdXbcXUdXbcd 3.7 10

329 pioxygπnUinμuηπμHoxiμγtivπHγηtivγtionHoσHγH}UtHεonμfHrγμiηγlHoxyphosphorylγtionHoσHγlkπnπsHγnμH
γlkynπsHtowγrμH˛†UoxyHphosphonγtπsVH2016THaZTHYZ[[dUYZ[]Y 45

328 qnγntiosπlπηtivπHtyμrogπnγtionHoσHpiγrylmπthγniminπsHσorHSynthπsisHoσHohirγlHpiγrylmπthylγminπsVH
JournalsofsOrganicsChemistryTH2016THdYTHbb]XUd 4.2 27

327 oonvπniπntHmηηπssHtoHmrylγtπμHSpiroηyηliηHnisphosphonγtπsVHChemistrySelectTH2016THYTHZYddUZYeY 1.8 1

326 SπlσUmssπmεlπμHSinglπU—γllπμHyπtγlUtπliηγlHzγnotuεπHPyUtzQfHorπγtionHoσHqσσiηiπntHSuprγmolπηulγrH
oγtγlystsHσorHmsymmπtriηHRπγηtionVHJournalsofsthesAmericansChemicalsSocietyTH2016THY[dTHYabZeUYab[a 16.4 108
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325 ohirγlH}hosphinπUoγtγlyzπμHqnγntiosπlπηtivπH·[SZ−HmnnulγtionHoσHyoritγâ��nγylisâ��tillmγnHoγrεonγtπsH
withHoyηliηHYUmzγμiπnπsfHSynthπsisHoσHrunηtionγlizπμHoyηlopπntπnπsVH2016TH[adTH[aYcU[aZY 30

324 SynthπsisHoσHmmiμπsHwithHRπmotπHStπrπoηπntπrsHεyHoγtγlytiηHmsymmπtriηH˛‡UmlkynylγtionHoσH
˛–T˛†U”nsγturγtπμHmmiμπsVHJournalsofsthesAmericansChemicalsSocietyTH2016THY[dTHY]dcZUY]dca 16.4 35
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243 ohirγlHoyηlohπxylUrusπμHSpiroεiinμγnπsfH}rγηtiηγlHSynthπsisTHxigγnμHpπvπlopmπntTHγnμHmsymmπtriηH
oγtγlysisVHJournalsofsthesAmericansChemicalsSocietyTH2018THY]XTHYX[c]UYX[dY 16.4 58

242 yγkingHSpirokπtγlUεγsπμHpiphosphinπHPSw}QHxigγnμsHviγHγHoγtγlytiηHmsymmπtriηHmpproγηhVH2018TH[bTHdeeUeX[ 13

241 yπtγlUHγnμHnγsπUrrππHqlπηtrophiliηHmμμitionHoσH[UpiγzooxinμolπsHwithHtUphosphinπH{xiμπsHσorHzâ��}H
nonμHrormγtionVH2018TH]ZTHb[Ubc 3

240 {xiμγntUσrππHoxiμγtionHoσHoâ��tHεonμsHεyHηγthoμiηHhyμrogπnHπvolutionfHγHphosphoniηHwolεπH
oxiμγtionWηyηlizγtionHproηπssVH2018THZXTH[eYbU[eZX 23

239 “owγrμHγH}rπμiηtivπH”nμπrstγnμingHoσH}hosphinπUoγtγlyzπμH·[HSHZ−HmnnulγtionHoσHmllπnoγtπsHwithH
mηrylγtπHorHuminπVHJournalsofsOrganicsChemistryTH2018THd[THecZeUec]X 4.2 15

238
SynthπsisHγnμHγppliηγtionHoσHγHnπwHηhirγlHmonoμπntγtπHspiroHphosphorγmiμitπHligγnμHεγsπμHonH
hπxγmπthylUYTYOUspiroεiinμγnπHεγηkεonπHinHγsymmπtriηHhyμroγminγtionWγrylγtionHoσHγlkπnπsVH2018TH
YbTHbYd[UbYdb

5

237
tighlyHqnγntiosπlπηtivπHziηkπlUoγtγlyzπμHuntrγmolπηulγrHtyμroγlkπnylγtionHoσHzUHγnμH{U“πthπrπμH
YTbUpiπnπsH“oHrormHSixUyπmεπrπμHtπtπroηyηlπsVHJournalsofsthesAmericansChemicalsSocietyTH2018TH
Y]XTHc]adUc]bY

16.4 30

236 SynthπsisHoσHπlπηtronUμπσiηiπntHPHSγTRTRHQUPorH[HQHZHUoH[HU“unπ}hosHγnμHitsHγppliηγtionsHinHγsymmπtriηH
hyμrogπnγtionHoσH˛–UiminophosphonγtπsVH2018THaeTHZebXUZeb] 7
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235 pπsignHγnμHSynthπsisHoσHohirγlHoxγUSpiroηyηliηHxigγnμsHσorHurUoγtγlyzπμHpirπηtHmsymmπtriηHRπμuηtionH
oσHnringmγnnOsHxγηtonπsHwithHyolπηulγrHtVHJournalsofsthesAmericansChemicalsSocietyTH2018THY]XTHdXb]UdXbd16.4 61

234 mHyonophosphinπHxigγnμHpπrivπμHσromHmnthrγηπnπH}hotoμimπrfHSynthπtiηHmppliηγtionsHσorH
}γllγμiumUoγtγlyzπμHoouplingHRπγηtionsVHOrganicsLettersTH2019THZYTHdYadUdYb[ 6.2 12

233 qσσiηiπntHoonstruηtionHoσHmtropisomπriηHmrylγminπsHthroughHγHpiγstπrπosπlπηtivπH
nuηhwγlμUtγrtwigHmminγtionVH2019THdTHYd]bUYd]e 4

232 StπrπosπlπηtivπHsynthπsisHoσHmπμiumHlγηtγmsHπnγεlπμHεyHmπtγlUσrππH
hyμroγlkoxylγtionWstπrπospπηiσiηH·YT[−UrπγrrγngπmπntVH2019THYXTH[Z[] 71

231 }μPXQUoγtγlyzπμHoyηlizγtivπH}hosphorylγtionHoσHPZQUYUuoμoUYTbUμiπnπfHSynthπsisHoσHmlkylphosphonγtπH
γnμHmlkylthionophosphonγtπVHOrganicsLettersTH2019THZYTHac]ZUac]b 6.2 9

230 pynγmiηHwinπtiηHRπsolutionHoσHmxiγllyHohirγlHzγphthγmiμπsHviγHmtroposπlπηtivπHmllyliηHmlkylγtionH
RπγηtionVHOrganicsLettersTH2019THZYTHa]eaUa]ee 6.2 8

229 SynthπsisHoσHpiioμinγtπμHmllUoγrεonH[T[OUpiphπnylUYTYOUspiroεiinμπnπHpπrivγtivπsHviγHoγsηγμπHqnynπH
oyηlizγtionHγnμHqlπηtrophiliηHmromγtiηHSuεstitutionVHJournalsofsOrganicsChemistryTH2019THd]THeZdZUeZeb 4.2 5

228 xγnthγnumUoγtγlyzπμHRπgiosπlπηtivπHmntiUyγrkovnikovHtyμrophosphinylγtionHoσHStyrπnπsVH
OrganometallicsTH2019TH[dTH]ZbYU]ZcX 3.8 12

227 ooεγltPuuQUoγtγlyzπμHnisσunηtionγlizγtionHoσHmlkπnπsHwithHpiγrylphosphinπH{xiμπHγnμH}πroxiμπVH2019
TH[bYTHaYedUaZXe 6

226 SynthπsisHoσHrourHulluμγlγnπHSπsquitπrpπnπsH”tilizingHγH{nπU}otHpiπlsUmlμπrW{xiμγtivπH
mromγtizγtionHSπquπnηπVHOrganicsLettersTH2019THZYTHbdceUbdd[ 6.2 9

225 rivπHηomplπxπsHεγsπμHonHγHnπwHrγηπmiηHtπtrγoxγspiroHligγnμfHηorrπlγtionHoσHpotπntiγlHηoorμinγtionH
prπσπrπnηπsHwithHthπHstruηturπTHmγgnπtiηHpropπrtiπsHγnμHluminπsηπnηπHpropπrtiπsVH2019TH]dTH[dbZU[dc[ 9

224 unnovγtionHinHprotπηtingUgroupUσrππHnγturγlHproμuηtHsynthπsisVH2019TH[THdaUYXc 34

223 oγtγlytiηHqnγntiosπlπηtivπHoonstruηtionHoσHSpiroH†uγtπrnγryHoγrεonHStπrπoηπntπrsVH2019THeTHYdZXUYddZ 148

222 qnγntiosπlπηtivπHmηηπssHtoHmxiγlHniγrylsHviγHRuthπniumUoγtγlyzπμHtyμrogπnU“rγnsσπrHRπμuηtivπH
mminγtionVHChemistrySelectTH2019TH]THYYeaUYYed 1.8 2

221 mnHmtropoUπnγntiosπlπηtivπHSynthπsisHoσHnπnzoUxinkπμHmxiγllyHohirγlHunμolπsHviγHtyμrogπnUnonμH
oγtγlysisVHOrganicsLettersTH2019THZYTHaZYeUaZZ] 6.2 29

220 tighlyHqnγntiosπlπηtivπHtyμrogπnγtionHoσHzonUUSuεstitutπμHZU}yriμylHmrylHwπtonπsHviγH
uriμiumUUpiγphosHoγtγlysisVHOrganicsLettersTH2019THZYTHa[eZUa[eb 6.2 18

219 qnhγnηingHthπHμiπniηHrπγηtivityHoσHphospholπsfHmnHγηηπssHtoHηhirγlHcUphosphγnorεornπnπsVH2019TH
Ye]THeeZUee]

218 }rπpγrγtionHγnμHmppliηγtionHoσHmminoH}hosphinπHxigγnμsHnπγringHSpiro·inμγnπUYTZOUpyrroliμinπ−H
nγηkεonπVHJournalsofsOrganicsChemistryTH2019THd]THe]bXUe]c[ 4.2 3
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217 {xiμγtionHγnμHηhγlηogπnylγtivπHμisproportionγtionHoσHγnioniηHphosphiμπHligγnμsHinHyttriumH
ηomplπxπsHwithHπlπmπntγlHsulσurHγnμHsπlπniumVH2019TH]dTHYXaebUYXbX[ 3

216 rromHmlkylHtγliμπsHtoHwπtonπsfHziηkπlUoγtγlyzπμHRπμuηtivπHoγrεonylγtionH”tilizingHqthylH
ohloroσormγtπHγsHthπHoγrεonylHSourηπVHAngewandtesChemieTH2019THY[YTHca[ZUca[b 3.6 8

215 μUrruηtosπHnγsπμHSpiroUrusπμH}t{ HxigγnμsfH}γllγμiumHoomplπxπsHγnμHmppliηγtionHinHoγtγlysisVH
2019THZXYeTH[eaaU[eb[ 4

214
tighlyHqnγntiosπlπηtivπHSynthπsisHoσHohirγlHnπnzhyμrolsHviγHyγngγnπsπHoγtγlyzπμHmsymmπtriηH
tyμrogπnγtionHoσH”nsymmπtriηγlHnπnzophπnonπsH”singHγnHumiμγzolπUnγsπμHohirγlH}zzH“riμπntγtπH
xigγnμVHOrganicsLettersTH2019THZYTH[e[cU[e]Y

6.2 43

213 RγtionγlHμπsignTHπnγntiosπlπηtivπHsynthπsisHγnμHηγtγlytiηHγppliηγtionsHoσHγxiγllyHηhirγlHqnuz{xsVH2019
THZTHaX]UaY[ 71

212 RhPuuuQUoγtγlyzπμHmsymmπtriηHSynthπsisHoσHmxiγllyHohirγlHniinμolylsHεyHyπrgingHoUtHmηtivγtionHγnμH
zuηlπophiliηHoyηlizγtionVHJournalsofsthesAmericansChemicalsSocietyTH2019THY]YTHeaZcUea[Z 16.4 146

211 oonstruηtionHoσHmηyηliηH†uγtπrnγryHoγrεonHStπrπoηπntπrsHεyHoγtγlytiηHmsymmπtriηH
tyμroγlkynylγtionHoσH”nγηtivγtπμHmlkπnπsVHJournalsofsthesAmericansChemicalsSocietyTH2019THY]YTHe[YZUe[ZX16.4 30

210 tighlyHRπgioUHγnμHqnγntiosπlπηtivπHpiπnylγtionHoσHpU†uinonπHyπthiμπsHqnγεlπμHεyHγnH
{rgγnoηγtγlyzπμHusomπrizγtionWmμμitionHoγsηγμπHoσHmllπnoγtπsVHOrganicsLettersTH2019THZYTH[eb[U[ebc 6.2 28

209 msymmπtriηHSynthπsisHoσH}UStπrπogπniηHoompounμsHviγH“huliumPuuuQUoγtγlyzπμHpπsymmπtrizγtionHoσH
piγlkynylphosphinπH{xiμπsVH2019THeTH]d[]U]d]X 31

208
oγtγlystsHσorHthπHγsymmπtriηHtrγnsσπrHhyμrogπnγtionHoσHvγriousHkπtonπsHσromH
·[U·PZSQUZU·PμiphπnylphosphγnylQoxy−U[Uphπnoxypropyl−UYUmπthylUYtUimiμγzolU[UiumHηhloriμπ−HγnμH
·RuP˛•bUγrπnπQP˛…UolQol−ZTHurP˛•aUoayπaQP˛…UolQol−ZHorH·RhP˛…UolQPηoμQ−ZVH2019TH]eZTHYXdUYYd

4

207 qnγntiosπlπηtivπHSynthπsisHoσHniγrylHmtropisomπrsHεyH}μUoγtγlyzπμHoâ��tH{lπσinγtionHusingHohirγlH
SpiroH}hosphoriηHmηiμHxigγnμsVHAngewandtesChemieTH2019THY[YTHbcdXUbcd] 3.6 44

206 oγtγlytiηHγsymmπtriηHsynthπsisHoσHγHnπwHηlγssHoσHoy}t{ HligγnμsVH2019THcaTH[ZdZU[ZeY 1

205 qnγntiosπlπηtivπHSynthπsisHoσHniγrylHmtropisomπrsHεyH}μUoγtγlyzπμHoUtH{lπσinγtionHusingHohirγlH
SpiroH}hosphoriηHmηiμHxigγnμsVHAngewandtesChemies-sInternationalsEditionTH2019THadTHbcXdUbcYZ 16.4 121

204 yπtγlUσrππHηonstruηtionHoσHηontiguousHquγtπrnγryHstπrπoηπntrπsHwithHγHpolyηyηliηHσrγmπworkVH2019TH
aaTH]b[YU]b[] 2

203 }γllγμiumUηγtγlyzπμHμπγromγtivπHγrylphosphorylγtionHoσHinμolπsVHOrganicsChemistrysFrontiersTH2019TH
bTHYaccUYadX 5.2 26

202 xutiμinπUnγsπμHohirγlH}inηπrHyγngγnπsπHoγtγlystsHσorHqnγntiosπlπηtivπHtyμrogπnγtionHoσHwπtonπsVH
AngewandtesChemieTH2019THY[YTHaXZcUaX[Y 3.6 23

201 mηηπssHtoH}UηhirγlHphosphinπHoxiμπsHεyHπnγntiosπlπηtivπHγllyliηHγlkylγtionHoσHεisphπnolsVH2019THYXTH][ZZU][Zc 24

200
msymmπtriηHzUtyμroxyγlkylγtionHoσHunμolπsHwithHqthylHslyoxγlγtπsHoγtγlyzπμHεyHγHohirγlH}hosphoriηH
mηiμfHtighlyHqnγntiosπlπηtivπHSynthπsisHoσHohirγlHzT{UmminγlHunμolπHpπrivγtivπsVHOrganicsLettersTH
2019THZYTHZceaUZcee
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199 mηηπssHtoHγHwπyHnuilμingHnloηkHσorHthπH}rostγglγnμinHrγmilyHviγHStπrπoηontrollπμH{rgγnoηγtγlytiηH
nγπyπrâ��–illigπrH{xiμγtionVHAngewandtesChemieTH2019THY[YTHYXXZdUYXX[Z 3.6 5

198 mηηπssHtoHγHwπyHnuilμingHnloηkHσorHthπH}rostγglγnμinHrγmilyHviγHStπrπoηontrollπμH{rgγnoηγtγlytiηH
nγπyπrU–illigπrH{xiμγtionVHAngewandtesChemies-sInternationalsEditionTH2019THadTHeeZ[UeeZc 16.4 16

197 rromHmlkylHtγliμπsHtoHwπtonπsfHziηkπlUoγtγlyzπμHRπμuηtivπHoγrεonylγtionH”tilizingHqthylH
ohloroσormγtπHγsHthπHoγrεonylHSourηπVHAngewandtesChemies-sInternationalsEditionTH2019THadTHc]a]Uc]ad 16.4 38

196 msymmπtriηHnγrtonâ��ZγrμHRπγηtionH“oHmηηπssH[U}yrrolπUoontγiningHmxiγllyHohirγlHSkπlπtonsVH2019THeTH][c]U][dY 79

195 xutiμinπUnγsπμHohirγlH}inηπrHyγngγnπsπHoγtγlystsHσorHqnγntiosπlπηtivπHtyμrogπnγtionHoσHwπtonπsVH
AngewandtesChemies-sInternationalsEditionTH2019THadTH]ec[U]ecc 16.4 94

194 pπvπlopmπntHoσHohirγlHSpiroH}hosphorγmiμitπsHσorHRhoμiumUoγtγlyzπμHqnγntiosπlπηtivπHRπγηtionsVH
Chemistrys-sAsEuropeansJournalTH2019THZaTHe]eYUe]ec 4.8 6

193 ooppπrUoγtγlyzπμHmsymmπtriηHmrylγtionHoσHzUtπtπroγrylHmlμiminπsfHqlπmπntγryHStπpHoσHγH
YT]UunsπrtionVHAngewandtesChemieTH2019THY[YTHZc[YUZc[a 3.6 2

192 yπηhγnismsHoσHwπtonπWuminπHtyμrogπnγtionHoγtγlyzπμHεyH“rγnsitionUyπtγlHoomplπxπsVH2019THZTHZeZU[YZ 15

191 RuUoγtγlyzπμHohπmoUHγnμHqnγntiosπlπηtivπHtyμrogπnγtionHoσHZT]U}πntγμiπnUYUonπsfHSynthπsisHoσH
ohirγlHZT]U}πntγμiπnUYUolsVHJournalsofsOrganicsChemistryTH2019THd]THYbXdbUYbXe] 4.2 2

190 StruηturγlHpivπrsityHRγngingHσromH{ligonuηlπγrHoomplπxπsHtoHYUpHγnμHZUpHooorμinγtionH}olymπrsH
sπnπrγtπμHεyH“πtrγsuεstitutπμHmμγmγntγnπHγnμHSpiroεiσluorπnπHpπrivγtivπsVH2019THZXYeTHaXZaUaX[d 0

189 ohirγlHSpiroH}hosphorγmiμπUoγtγlyzπμHSulσγUyiηhγπlHmμμitionWqnγntiosπlπηtivπH}rotonγtionHoσH
qxoηyηliηHqnonπsVHOrganicsLettersTH2019THZYTHe[eYUe[ea 6.2 19

188 msymmπtriηHsynthπsisHoσHγtropisomπriηHpyrγzolπHviγHγnHπnγntiosπlπηtivπHrπγηtionHoσHγzonγphthγlπnπH
withHpyrγzolonπVH2019THaaTHYZcYaUYZcYd 20

187 zπwHgπnπrγtionsHoσHspiroεiσluorπnπHrπgioisomπrsHσorHorgγniηHπlπηtroniηsfHtuningHπlπηtroniηH
propπrtiπsHwithHthπHsuεstitutionHpγttπrnVH2019THaaTHY]Z[dUY]Za] 49

186 qnγntiosπlπηtivπHSynthπsisHoσH[T[OUpiγrylUS}uz{xsfHRhoμiumUoγtγlyzπμHmsymmπtriηHmrylγtionWnrH
U}romotπμHSpiroηyηlizγtionHSπquπnηπVHAngewandtesChemies-sInternationalsEditionTH2019THadTHZ]c]UZ]cd 16.4 25

185 mηηπssHtoHmllUoγrεonHSpiroηyηlπsHthroughHγHoγrεπnπHγnμH“hiourπγHooηγtγlytiηHpπsymmπtrizγtionH
oγsηγμπHRπγηtionVHAngewandtesChemieTH2019THY[YTHYcedUYdXZ 3.6 10

184 ooppπrUoγtγlysπμHpouεlπH{UmrylγtionHσorHqnγntiosπlπηtivπHSynthπsisHoσHoxγUSpiroηyηlπsVH2019TH[bYTHabZUabd 6

183 mηηπssHtoHmllUoγrεonHSpiroηyηlπsHthroughHγHoγrεπnπHγnμH“hiourπγHooηγtγlytiηHpπsymmπtrizγtionH
oγsηγμπHRπγηtionVHAngewandtesChemies-sInternationalsEditionTH2019THadTHYcd]UYcdd 16.4 35

182 qnγntiosπlπηtivπHSynthπsisHoσH[T[kUpiγrylUS}uz{xsfHRhoμiumUoγtγlyzπμHmsymmπtriηH
mrylγtionWnr[U}romotπμHSpiroηyηlizγtionHSπquπnηπVHAngewandtesChemieTH2019THY[YTHZ]ebUZaXX 3.6 7
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181 ztoUoγtγlyzπμHwinπtiηHRπsolutionTHpπsymmπtrizγtionTHγnμHpwRHStrγtπgiπsVH2019THZdcU[Xd 2

180 ooppπrUoγtγlyzπμHmsymmπtriηHmrylγtionHoσHzUtπtπroγrylHmlμiminπsfHqlπmπntγryHStπpHoσHγH
YT]UunsπrtionVHAngewandtesChemies-sInternationalsEditionTH2019THadTHZcXaUZcXe 16.4 7

179 urUoγtγlyzπμHmtroposπlπηtivπHpπsymmπtrizγtionHoσHtπtπroεiγrylsfHtyμroγrylγtionHoσH–inylHqthπrsH
γnμHniηyηloγlkπnπsVHJournalsofsthesAmericansChemicalsSocietyTH2020THY]ZTHZbZdUZb[e 16.4 65

178 SynthπsisHoσHmxiγllyHohirγlHniγrylUZUγminπsHεyH}μHUoγtγlyzπμHrrππUmminπUpirπηtπμHmtroposπlπηtivπH
oUtH{lπσinγtionVHAngewandtesChemies-sInternationalsEditionTH2020THaeTH[abdU[acZ 16.4 71

177 qnγntiosπlπηtivπHtrγnsσπrHhyμrogπnγtionHoσHproUηhirγlHkπtonπsHηγtγlyzπμHεyHnovπlHruthπniumHγnμH
iriμiumHηomplπxπsHoσHwπllUμπsignπμHphosphinitπHligγnμVH2020THYeaTHbZdUb[c 0

176 †uγntitγtivπHStruηturπUSπlπηtivityHRπlγtionshipsHinHqnγntiosπlπηtivπHoγtγlysisfH}γstTH}rπsπntTHγnμH
ruturπVH2020THYZXTHYbZXUYbde 62

175 qnγntiosπlπηtivπHγssπmεlyHoσHmultiUlγyπrHηhirγlityVH2020THcTHaddUaee 23

174 }olykπtiμπHoyηlizγtionsHσorHthπHSynthπsisHoσH}olyγromγtiηsVHAngewandtesChemieTH2020THY[ZTHcX[eUcX]c 3.6 4

173 qnγntiosπlπηtivπHsynthπsisHoσHUηhirγlHtπrtiγryHphosphinπHoxiμπsHwithHγnHπthynylHgroupHouPiQUηγtγlyzπμH
γziμπUγlkynπHηyηloγμμitionVH2020THYYTHecUYXb 25

172 }olykπtiμπHoyηlizγtionsHσorHthπHSynthπsisHoσH}olyγromγtiηsVHAngewandtesChemies-sInternationals
EditionTH2020THaeTHbecaUbed[ 16.4 9

171
{nπU}otHSynthπsisHoσHSpiroUisoεπnzoσurγnHoompounμsHthπHSπquπntiγlHoonμπnsγtionW{xiμγtionH
RπγηtionHoσHzinhyμrinHwithH]UmminoUYTZUnγphthoquinonπsWZUmminoUYT]UnγphthoquinonπsHunμπrH
yilμHoonμitionsVH2020THaTHYdZc[UYdZdd

4

170 ohirγlHphosphoriηHγηiμHηγtγlyzπμHγtroposπlπηtivπHγnμHμiγstπrπosπlπηtivπHsynthπsisHoσH
eUγryltπtrγhyμroγηriμinπsVHOrganicsChemistrysFrontiersTH2020THcTHZZaaUZZbZ 5.2 5

169 pπsymmπtrizγtionHoσHoyηlopπntπnπUYT[UpionπsHviγHmlkylγtionTHmrylγtionTHmmiμγtionHγnμH
oyηloγμμitionHRπγηtionsVHChemistrySelectTH2020THaTHY]]d]UY]aXe 1.8 9

168 pπvπlopmπntHoσHummoεilizπμHS}uz{xUpπrivπμHohirγlH}hosphoriηHmηiμsHσorHoγtγlytiηHoontinuousH
rlowH}roηπssπsVH”sπHinHthπHoγtγlytiηHpπsymmπtrizγtionHoσH[T[UpisuεstitutπμH{xπtγnπsVH2020THYXTHY]ecYUY]ed[ 8
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withHmllylHuoμiμπsfHSynthπsisHoσHSkippπμHpiπnπsVHOrganicsLettersTH2021THZ[THd[[[Ud[[c 6.2 2
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56 xoηkingHthπHSpiroHoγrεonHinHSpiroεisinμγnπH”singHSulσurHγnμH}hosphorusHtoHrormHJ{lympiηH
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