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537 ’tru₂tur−Gaπ₆Gγπt−rμoκ−₂uκarGγπt−ra₂tγoπsGγπGspβ−roγ₆aκGβγαβT₆−πsγtyGκγpoprot−γπGsu₀popuκatγoπsUG
2021SG]SGXWWW[Y 0

536 “aγκorγπαGpat₂βyGπaπopartγ₂κ−G₆−sγαπGtoGμo₆uκat−Gs−ruμGaκ₀uμγπGa₆sorptγoπGaπ₆Gμ−μ₀raπ−G
γπt−ra₂tγoπUG2021SGXaSGYWaXTYWbW 0

535 ’γμuκatγoπGofGp”’Gzrot−γπGmoπ₆−πsat−sGwγtβGaπGk₆apt−₆Gmoars−Tqraγπ−₆Gwo₆−κUGJournal of Chemical 
Theory and ComputationSG2021SGXaSG]Y]T]Za 6.4 35

534 ’tru₂turaκGq−πoμγ₂sUG2021SG 1

533 moars−Tqraγπ−₆Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGofGw−μ₀raπ−Gzrot−γπsdGkGzra₂tγ₂aκGquγ₆−UG2021SG
YZWYSGY]ZTYaZ 1

532 vγpγ₆G₂oπta₂tGpro₀a₀γκγtydGaπG−ss−πtγaκGaπ₆Gpr−₆γ₂tγv−G₂βara₂t−rGforGtβ−Gstru₂turaκGaπ₆Gfuπ₂tγoπaκG
stu₆γ−sGofGμ−μ₀raπ−Gprot−γπsUG 1

531 ‘−vγ−wdG’γμuκatγoπGwo₆−κsGforGwat−rγaκsGaπ₆Glγoμoκ−₂uκ−sUG2021SGYaTbY 1

530 xaπo₂apsuκ−G₆−sγαπsGforGaπtγμγ₂ro₀γaκGr−sγstaπ₂−UG2021SGXZSGXWZ[YTXWZ]] 4

529 w−μ₀raπ−Glγπ₆γπαGofGkπtγμγ₂ro₀γaκGz−ptγ₆−sGssGwo₆uκat−₆G₀yGvγpγ₆Gmβarα−Gwo₆γfγ₂atγoπUGJournal of 
Chemical Theory and ComputationSG2021SGXaSGXYXbTXYYb 6.4 2

528 ”sγπαGμuκtγs₂aκ−Gμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGtoGo₀taγπGγπsγαβtsGγπtoGpor−GforμγπαGtoxγπG
μ−₂βaπγsμsUG2021SG_[cSG[_XT]WY 4

527 n−v−κopμ−πtGofG₂oars−Tαraγπ−₆Gfor₂−Gfγ−κ₆GforGaκ₂oβoκsdGaπG−ffγ₂γ−πtGμ−taTμuκtγκγπ−arGγπt−rpoκatγoπG
paraμ−t−rγzatγoπGaκαorγtβμUG2021SGYZSGXc]_TXc__ 2

526 moμ₀γπγπαGsγμuκatγoπsGaπ₆G−xp−rγμ−πtsGforGtβ−Gμoκ−₂uκarG−παγπ−−rγπαGofGμuκtγfuπ₂tγoπaκG₂oκκaα−πG
μγμ−tγ₂Gp−ptγ₆−T₀as−₆Gμat−rγaκsUG2021SGXaSGXcb]TXccb 5

525 mav−oκγπTXGaπ₆G₂avγπXGa₂tGsyπ−rαγstγ₂aκκyGtoGα−π−rat−GaGuπγqu−Gκγpγ₆G−πvγroπμ−πtGγπG₂av−oκa−UG2021SG
YYWSG 8

524 moars−Tqraγπ−₆Gpor₂−Gpγ−κ₆sGfroμGtβ−Gz−rsp−₂tγv−GofG’tatγstγ₂aκGw−₂βaπγ₂sdGl−tt−rG”π₆−rstaπ₆γπαGofG
tβ−GyrγαγπsGofGaGwk‘“sxsGraπαov−rUGJournal of Chemical Theory and ComputationSG2021SGXaSGXXaWTXXbW 6.4 10

523 ZnGzrγπtγπαGofG’upraμoκ−₂uκarGzoκyμ−rGry₆roα−κsGwγtβGrγ−rar₂βγ₂aκG’tru₂tur−UG2021SGXaSG−YWW]a[Z 24

522 wuκtγs₂aκ−Gpoκarγza₀κ−G₂oars−TαraγπγπαGwat−rGμo₆−κsGoπG₂κust−rTκ−v−κG−κ−₂trostatγ₂G₆γpoκ−sUG2021SGYZSGbcY_TbcZ]2

521 “β−Gγμpa₂tGofGqaαGπoπT₂κ−avaα−Gsγt−GμutatγoπsGoπGrs–TXGvγraκGfγtπ−ssGfroμGγπt−αratγv−Gμo₆−κκγπαG
aπ₆GsγμuκatγoπsUG2021SGXcSGZZWTZ[Y 4
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520 zr−₆γ₂tγπαGtβ−Gaptaμ−rG’YvZmTopmkwG₂oμpκ−xNsGstru₂tur−GwγtβGtβ−GwartγπγT₀as−₆GsγμuκatγoπG
proto₂oκUG2021SGYZSGaW__TaWac 2

519 “β−or−tγ₂aκGksp−₂tsGofG vzoTlas−₆Glκ−π₆sGaπ₆Gxaπo₂oμposγt−sUG2021SGYccTZXc 1

518 mapsγ₆Gop−πγπαG−πa₀κ−sGα−πoμ−Gr−κ−as−GofGγfκavγrus−sUG2021SGaSG 5

517 oπmurvdG’γμpκ−G“−₂βπγqu−GofGwaγπtaγπγπαGqκo₀aκGw−μ₀raπ−Gmurvatur−GγπGwoκ−₂uκarGnyπaμγ₂sG
’γμuκatγoπsUGJournal of Chemical Theory and ComputationSG2021SGXaSGXXbXTXXcZ 6.4 6

516 w−μ₀raπ−Gμo₆−κsGforGμoκ−₂uκarGsγμuκatγoπsGofGp−rγpβ−raκGμ−μ₀raπ−Gprot−γπsUG2021SG_SGXcZY]bc 0

515 p−πtaπyκG₀γπ₆sGtoGtβ−G˛…Topγoγ₆Gr−₂−ptorGvγaGtβ−Gκγpγ₆Gμ−μ₀raπ−Gaπ₆Gtraπsμ−μ₀raπ−Gβ−κγ₂−sUG 2

514 yptγμγzγπαGq¯�Twk‘“sxsGmoars−Tqraγπ−₆Gwo₆−κGforGpTlk‘Gzrot−γπGoπGvγpγ₆Gw−μ₀raπ−UG2021SGbSG_XcZbX 8

513 woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGofGsoπTmoπtaγπγπαGzoκyμ−rsG”sγπαGq−π−rγ₂Gmoars−Tqraγπ−₆Gwo₆−κsUG
2021SG][SGYWZXTYW]Y 18

512 sπt−rpκayGofGfoκ₆−₆G₆oμaγπsGaπ₆Gtβ−G₆γsor₆−r−₆GκowT₂oμpκ−xγtyG₆oμaγπGγπGμ−₆γatγπαGβπ‘xzkXG
pβas−Gs−paratγoπUG2021SG[cSGYcZXTYc[] 26

511 moμputatγoπaκG₂oμpouπ₆Gs₂r−−πγπαGofG₀γoμoκ−₂uκ−sGaπ₆GsoftGμat−rγaκsG₀yGμoκ−₂uκarGsγμuκatγoπsUG
2021SGYcSGWYZWWX 8

510 ’poπtaπ−ousG“raπsμ−μ₀raπ−Gzor−GporμatγoπG₀yG’βortT₂βaγπG’yπtβ−tγ₂Gz−ptγ₆−UG

509 kπtγ₀o₆yG₂oop−ratγv−Ga₆sorptγoπGoπtoGkuxzsGaπ₆GγtsG−xpκoγtatγoπGtoGfor₂−GπaturaκGεγκκ−rG₂−κκsGtoGεγκκG
rs–Tγπf−₂t−₆G“G₂−κκsUG2021SGZ_SGXWXW]_TXWXW]_ 4

508 off−₂tGofGpaκμγtoyκatγoπGoπGtβ−G₆γμ−rGforμatγoπGofGtβ−GβuμaπG₆opaμγπ−Gtraπsport−rUG2021SGXXSG[X_[ 0

507
woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπGofGtβ−GπTy₂ta₂osaπ−â��—at−rGwγxtur−Gmoπfγπ−₆GγπGqrapβ−π−G
w−sopor−sdGmoμparγsoπGofGktoμγstγ₂Gaπ₆Gmoars−Tqraγπ−₆Gmaκ₂uκatγoπsGaπ₆Gtβ−Goff−₂tGofGmataκystG
xaπopartγ₂κ−UG2021SGZ]SG[ZXZT[ZZY

2

506 ’−κ−₂tγπαGmoκκ−₂tγv−G–arγa₀κ−sGaπ₆Gpr−−Toπ−rαyGw−tβo₆sGforGz−ptγ₆−G“raπsκo₂atγoπGa₂rossG
w−μ₀raπ−sUG2021SG_XSGbXcTbZW 5

505 woκ−₂uκarGar₂βγt−₂tur−GofGtβ−G−π₆o₂ytγ₂G“zvk“oG₂oμpκ−xUG2021SGaSG 11

504 kGμuκtγs₂aκ−GsγμuκatγoπGofGaμorpβousGpoκystyr−π−UG2021SGYbSGX 2

503 rowGtβ−G’traγπGyrγαγπGofG¯γεaG–γrusGx’XGzrot−γπGsμpa₂tsGstsGnyπaμγ₂sGaπ₆Gsμpκγ₂atγoπsGtoG“β−γrG
nγff−r−πtγaκG–γruκ−π₂−UG2021SG_XSGX]X_TX]ZW 7
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502 k₆₆r−ssγπαGtβ−Gox₂−ssγv−Gkααr−αatγoπGofGw−μ₀raπ−Gzrot−γπsGγπGtβ−Gwk‘“sxsGwo₆−κUGJournal of 
Chemical Theory and ComputationSG2021SGXaSGY]XZTY]YX 6.4 9

501 z−rsp−₂tγv−sGoπGrγαβT“βrouαβputGvγαaπ₆Vzrot−γπGno₂εγπαG—γtβGwartγπγGwnG’γμuκatγoπsUG2021SGbSG_]aYYY 8

500 ry₀rγ₆Gr−soκutγoπGμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGofGaμyκoγ₆Gprot−γπsGγπt−ra₂tγπαGwγtβGμ−μ₀raπ−sUG
2021SG 1

499 ‘otatγoπaκG₆yπaμγ₂sGofGprot−γπsGγπGπaπo₂βaππ−κsdG‘oκ−GofGsoκv−πtNsGκo₂aκGvγs₂osγtyUG2021SG 1

498 puκκGs₂aκ−Gstru₂turaκSGμ−₂βaπγ₂aκGaπ₆G₆yπaμγ₂aκGprop−rtγ−sGofGrs–TXGκγposoμ−sUG

497 s₆−πtγfγ₂atγoπGaπ₆Gass−ssμ−πtGofG₂ar₆γoκγpγπGγπt−ra₂tγoπsGwγtβGoUG₂oκγGγππ−rGμ−μ₀raπ−Gprot−γπsUG 3

496 kss−ssγπαGtβ−G‘oκ−GofGmaκμo₆uκγπâ��sGvγπε−rGpκ−xγ₀γκγtyGγπG“arα−tGlγπ₆γπαUG

495 mqYk“YdGkπGoπβaπ₂−₆Gpraαμ−πtT₀as−₆Gapproa₂βGforG’−rγaκGwuκtγTs₂aκ−Gwoκ−₂uκarGnyπaμγ₂sG
sγμuκatγoπsUG 4

494 w−μ₀raπ−Gsπt−ra₂tγoπsGofG˛–T’yπu₂κ−γπG‘−v−aκ−₆G₀yGwuκtγs₂aκ−Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsSG
warεovG’tat−Gwo₆−κsSGaπ₆Gxw‘UG2021SGXY]SGYcYcTYc[X 1

493 wartγπγGZdGaGα−π−raκGpurpos−Gfor₂−Gfγ−κ₆GforG₂oars−Tαraγπ−₆Gμoκ−₂uκarG₆yπaμγ₂sUG2021SGXbSGZbYTZbb 124

492 xw‘Gstru₂tur−sGaπ₆Gfuπ₂tγoπaκGroκ−sGofGtwoGr−κat−₆G₂βγtγπT₀γπ₆γπαG₆oμaγπsGofGaGκytγ₂Gpoκysa₂₂βarγ₆−G
μoπooxyα−πas−GfroμGm−κκvγ₀rγoGδapoπγ₂usUG 0

491 loκaaμpβγpβγκγ₂GlγsTn−βy₆rop−ptγ₆−Gry₆roα−κsGasGzot−πtγaκGnruαG‘−κ−as−G’yst−μsUG2021SGaSG 1

490 ’urfa₂−Gs₂γ−π₂−GofG₂osμ−tγ₂Gsu₀strat−sSG₂κ−aπsγπαGa₂tγv−sGaπ₆GforμuκatγoπsUG2021SGYcWSGXWYZbZ 8

489 nγs−as−Tκγπε−₆G“nzT[ZGβyp−rpβospβoryκatγoπGsuppr−ss−sG“nzT[ZG₂oπ₆−πsatγoπGaπ₆Gaααr−αatγoπUG 2

488 “β−rμo₆yπaμγ₂sGaπ₆Gpr−−Goπ−rαyGvaπ₆s₂ap−GofGlk‘TnoμaγπGnγμ−rγzatγoπGfroμGwoκ−₂uκarG
’γμuκatγoπsUG2021SGXY]SGZaZcTZa]X 1

487 ryp−rl−tadG₂βara₂t−rγzγπαGtβ−Gstru₂turaκG₆yπaμγ₂sGofGprot−γπsGaπ₆Gs−κfTass−μ₀κγπαGp−ptγ₆−sUG2021SG
XXSGaabZ

486 mryoTowG’tru₂tur−sGofGmuskG‘−v−aκGaGw−₂βaπγsμGofGw−taκTsoπGoxportUG2021SGXYSG 4

485 wuκtγs₂aκ−Gwoκ−₂uκarGnyπaμγ₂sG’tu₆γ−sG‘−v−aκGnγff−r−πtGwo₆−sGofG‘−₂−ptorGmκust−rγπαG₀yG
q₀ZTlγπ₆γπαGv−₂tγπsUGJournal of Chemical Theory and ComputationSG2021SGXaSGY[bbTY]WX 6.4 4
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484 “atkGaπ₆G“atlGα−π−rat−GaGβy₆ropβo₀γ₂Gμγsμat₂βGtβatGγsGγμportaπtGforGfuπ₂tγoπGaπ₆Gass−μ₀κyGofGtβ−G
“atGtraπsκo₂oπGγπGos₂β−rγ₂βγaG₂oκγUG 0

483 ‘−fγπγπαG₂oπforμatγoπaκG−πs−μ₀κ−sGofGfκ−xγ₀κ−Gprot−γπsGaαaγπstGsμaκκTaπακ−G TrayGs₂att−rγπαG₆ataUG 1

482 ”κtraT₂oars−TαraγπγπαGofGβoμopoκyμ−rsGγπGγπβoμoα−π−ousGsyst−μsUG2021SGZZSG 3

481 ”πusuaκGμo₆−GofG₆γμ−rγzatγoπGofGr−tγπγtγsGpγαμ−πtosaTasso₂γat−₆GpYYWmGrβo₆opsγπUG2021SGXXSGXW]Z_ 1

480 woκ−₂uκarGnyπaμγ₂sG’₂orγπαGofGzrot−γπTz−ptγ₆−Gwo₆−κsGn−rγv−₆GfroμGmoars−Tqraγπ−₆Gno₂εγπαUG
2021SGY_SG 2

479 woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGofGruμaπGl−taTn−f−πsγπG“yp−GZGmrossγπαGnγff−r−πtGvγpγ₆Glγκay−rsUG
2021SG_SGXZcY_TXZcZc 3

478 kss−ssγπαGtβ−G‘oκ−GofGmaκμo₆uκγπNsGvγπε−rGpκ−xγ₀γκγtyGγπG“arα−tGlγπ₆γπαUG2021SGYYSG 2

477 n−₂γpβ−rγπαGγoπGtraπsportGaπ₆Gk“zas−G₂oupκγπαGγπGtβ−Gγπt−rsu₀uπγtGtuππ−κGofGu₆ppklmUG

476 “β−GwartγπγGwo₆−κGγπGwat−rγaκsG’₂γ−π₂−UG2021SGZZSG−YWWb_Z] 19

475 sπv−stγαatγπαGtβ−Gw−₂βaπγsμGofG’o₆γuμGlγπ₆γπαGtoG’o‘“G”sγπαGnγr−₂tG’γμuκatγoπsUG2021SGX]SG_aZabY 2

474 moπforμatγoπaκG‘−orαaπγzatγoπGofGkpoκγpoprot−γπGoG“rγαα−r−₆G₀yGzβospβoκγpγ₆Gkss−μ₀κyUG2021SG
XY]SG]Yb]T]Yc] 0

473 oπβaπ₂−₆Gtraπsκo₂atγoπGofGaμpβγpβγκγ₂Gp−ptγ₆−sGa₂rossGμ−μ₀raπ−sG₀yGtraπsμ−μ₀raπ−Gprot−γπsUG
2021SGXYWSGYYc_TYZW] 1

472 oxpκorγπαGtβ−GμostGsta₀κ−Gaptaμ−rVtarα−tGμoκ−₂uκ−G₂oμpκ−xG₀yGtβ−Gsto₂βastγ₂Gtuππ−κκγπαT₀asγπG
βoppγπαT₆γs₂r−t−Gμoκ−₂uκarG₆yπaμγ₂sGμ−tβo₆UG2021SGXXSGXX[W_ 0

471
woκ−₂uκarGsπsγαβtsGγπtoGzor−GporμatγoπGw−₂βaπγsμSGw−μ₀raπ−Gz−rtur₀atγoπSGaπ₆G—at−rG
z−rμ−atγoπG₀yGtβ−Gkπtγμγ₂ro₀γaκGz−ptγ₆−Gzκ−uro₂γ₆γπdGkGmoμ₀γπ−₆GkκκTktoμGaπ₆Gmoars−Tqraγπ−₆G
woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπG’tu₆yUG2021SGXY]SGaX_ZTaXa_

2

470
’γμuκatγoπsGofGtβ−G”pp−rGmrγtγ₂aκG’oκutγoπG“−μp−ratur−Gl−βavγorGofGzoκyOorπγtβγπ−TT₂γtruκκγπ−PsG
”sγπαGwk‘“sxsTlas−₆Gmoars−Tqraγπ−₆Gpor₂−Gpγ−κ₆sUGJournal of Chemical Theory and ComputationSG
2021SGXaSG[[ccT[]XX

6.4

469 pastG₀γκay−rTμγ₂−κκ−GfusγoπGμ−₆γat−₆G₀yGβy₆ropβo₀γ₂G₆γp−ptγ₆−sUG2021SGXYWSGYZZWTYZ[Y 3

468 sπt−rfa₂−G‘−fγπ−μ−πtGofGvowTtoTw−₆γuμG‘−soκutγoπGmryoTowGmoμpκ−x−sGusγπαGrknnymuYU[UG

467 nyπaμγ₂sGaπ₆Gs−κfTass−μ₀κyGofGtβ−G’k‘’Tmo–TYGspγε−Gtraπsμ−μ₀raπ−G₆oμaγπUG 0
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466 wo₆−κγπαGa₆sorptγoπSG₂oπforμatγoπSGaπ₆Gorγ−πtatγoπGofGtβ−GpγsXGtaγκGaπ₂βorGatGtβ−Gμγto₂βoπ₆rγaκG
out−rGμ−μ₀raπ−UG

465 proμG’yst−μGwo₆−κγπαGtoG’yst−μGkπaκysγsdG“β−Gsμpa₂tGofG‘−soκutγoπGv−v−κGaπ₆G‘−soκutγoπG
nγstrγ₀utγoπGγπGtβ−Gmoμput−rTkγ₆−₆Gsπv−stγαatγoπGofGlγoμoκ−₂uκ−sUG2021SGbSG_a_ca_ 8

464 oκu₂γ₆atγπαGkxoπaκGsπδurγ−sG“βrouαβGwoκ−₂uκarGwo₆−κκγπαGofGwy−κγπG’β−atβsGaπ₆Gxo₆−sGofG‘aπvγ−rUG
2021SGbSG__cbca 0

463 x−uropγκγπTXGassγstsG’k‘’Tmo–TYGγπf−₂tγoπG₀yGstγμuκatγπαGtβ−Gs−paratγoπGofG’pγε−Gprot−γπG’XGaπ₆´ ’YUG
2021SGXYWSGYbYbTYbZa 19

462 woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGofGxaπostru₂tur−sGporμ−₆G₀yGry₆ropβo₀γπsGaπ₆GyγκGγπG’−awat−rUG
2021SGXY]SGabb_Tabcc 0

461 lγoμγπ−raκGγπt−rfa₂−GwγtβGsup−rγorG₂−κκGa₆β−sγv−Gaπ₆Gaπtγ₀a₂t−rγaκGprop−rtγ−sG₀as−₆GoπG
−πzyμ−Ttrγαα−r−₆G₆γα−stγoπGofGsaκγvaGa₂quγr−₆Gp−κκγ₂κ−Tγπspγr−₆Gpoκyp−ptγ₆−G₂oatγπαsUG2021SG[X]SGXYbc]] 7

460 zyvγpsndGkGzytβoπGpa₂εaα−GforGaπaκysγsGofGprot−γπTκγpγ₆Gγπt−ra₂tγoπsGfroμGwnGsγμuκatγoπsUG 3

459 pκ−xγ₀κ−GpγvotγπαGofG₆yπaμγπGpκ−₂εstrγπGβoμoκoαyG₆oμaγπG₂ataκyz−sGfγssγoπdGγπsγαβtsGγπtoGμoκ−₂uκarG
₆−αr−−sGofGfr−−₆oμUG2021SGZYSGXZW_TXZXc 1

458 sπG’γκγ₂oGs₆−πtγfγ₂atγoπGofGmβoκ−st−roκGlγπ₆γπαGwotγfsGγπGtβ−Gmβ−μoεγπ−G‘−₂−ptorGmm‘ZUG2021SGXXSG 3

457 ’urfa₂−Gzrop−rtγ−sGofGxaπopartγ₂κ−sGnγ₂tat−G“β−γrG“oxγ₂γtyG₀yG‘−αuκatγπαGk₆sorptγoπGofGruμγ₂Gk₂γ₆G
woκ−₂uκ−sUG 7

456 roμoToκγαoμ−rγzatγoπGofGtβ−GβuμaπGa₆−πosγπ−GkGr−₂−ptorGγsG₆rγv−πG₀yGtβ−Gγπtrγπsγ₂aκκyG₆γsor₆−r−₆G
mTt−rμγπusUG2021SGXWSG 5

455 ’ta₀γκγtyGaπ₆GnγffusγoπGzrop−rtγ−sGofGsπsuκγπGγπGnγssoκva₀κ−Gwγ₂roπ−−₆κ−sdGkGwuκtγs₂aκ−G’γμuκatγoπG
’tu₆yUG2021SGZaSGcY[[TcY]Y 0

454 wo₆uκatγoπGofGa₆−πosγπ−GkYaGr−₂−ptorGoκγαoμ−rγzatγoπG₀yGr−₂−ptorGa₂tγvatγoπGaπ₆GzszGγπt−ra₂tγoπsUG
2021SGYcSGXZXYTXZY]U−Z 2

453 †uaπtγfyγπαGw−μ₀raπ−Gmurvatur−G’−πsγπαGofGz−rγpβ−raκGzrot−γπsG₀yG’γμuκat−₆Glu₂εκγπαGaπ₆G
”μ₀r−κκaG’aμpκγπαUGJournal of Chemical Theory and ComputationSG2021SGXaSG]Ya_T]Yb_ 6.4 1

452 nγv−rs−Gkααr−αatγoπGuγπ−tγ₂sGzr−₆γ₂t−₆G₀yGaGmoars−Tqraγπ−₆Gz−ptγ₆−Gwo₆−κUG2021SGXY]SGa]baTa]ca 0

451 ‘−tγπyκG−st−rsGforμGκγpγ₆G₆ropκ−tsGγπ₆−p−π₆−πtκyGofGtrγa₂yκακy₂−roκGaπ₆Gs−γpγπUG2021SGYYWSG 3

450 kααr−αatγoπGofGvysozyμ−GγπGtβ−Gzr−s−π₂−GofGaGwγx−₆Glγκay−rGofGzyzmGaπ₆GzyzqUG2021SG_SGXab_XTXab_c 0

449 sπv−rs−G₆−sγαπGofG₂βoκ−st−roκGattra₂tγπαGtraπsμ−μ₀raπ−Gβ−κγ₂−sGr−v−aκsGaGpara₆oxγ₂aκGroκ−GofG
βy₆ropβo₀γ₂Gκ−παtβUG 0
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448 ’tru₂turaκGγπsγαβtsGγπtoGtβ−Gμ−₂βaπγsμGofGβuμaπGμ−tβyκtraπsf−ras−Gβz‘w“[UG2021SGXTX[

447 ’γμuκatγoπGofGkGlγκay−rGsμγtatγπαGtβ−Gsππ−rGwγto₂βoπ₆rγaκGw−μ₀raπ−G”sγπαGmoars−Tqraγπ−₆G
woκ−₂uκarGnyπaμγ₂sUG2021SGX]SG_]YT_][

446 kπγsotropγ₂G₆γffusγoπGofGμ−μ₀raπ−Gprot−γπsGatG−xp−rγμ−πtaκGtγμ−s₂aκ−sUG2021SGX]]SGWX]XWY 1

445 zszTγπ₆u₂−₆Gμ−μ₀raπ−G₀γπ₆γπαGofGtβ−Gvγπ₂uκγπGtaγκG₂oμp−t−sGwγtβGγtsGotβ−rG₀γπ₆γπαGpartπ−rsUG2021SG
XYWSG[_WbT[_YY 1

444 ‘oκ−GofGpkwXZ[Gparaκoαu−sGγπG−π₆opκasμγ₂Gr−tγ₂uκuμGr−μo₆−κγπαSGo‘TpβaαySGaπ₆Gmoκκaα−πGquaκγtyG
₂oπtroκUG2021SGYYSG−]YYbc 10

443 wo₆−κγπαGofGtβ−rμos−πsγtγv−Gst−r−or−αuκarGpoκyμ−rsGwγtβγπGtβ−G₂oars−Tαraγπ−₆Gfor₂−Gfγ−κ₆dG
zoκyOxTγsopropyκa₂ryκaμγ₆−PGasGaG₀−π₂βμarεG₂as−UG2021SGZZSGWbaXXW 0

442 kπtγμγ₂ro₀γaκGp−ptγ₆−Gγπ₆u₂−₆G₂oκκoγ₆aκGtraπsforμatγoπsGγπG₀a₂t−rγaTμγμ−tγ₂Gv−sγ₂κ−sdGmoμ₀γπγπαGγπG
sγκγ₂oGtooκsGaπ₆G−xp−rγμ−πtaκGμ−tβo₆sUG2021SG]c_SGZ]YTZ_Z 5

441 pusγoπGpor−sGwγtβGκowG₂oπ₆u₂taπ₂−Gar−G₂atγoπGs−κ−₂tγv−UG2021SGZ_SGXWc]bW 0

440 s₆−πtγfγ₂atγoπGaπ₆Gass−ssμ−πtGofG₂ar₆γoκγpγπGγπt−ra₂tγoπsGwγtβGγππ−rGμ−μ₀raπ−Gprot−γπsUG2021SGaSG 7

439 woκ−₂uκarGμo₆−κγπαGpr−₆γ₂tγoπGofGaκ₀uμγπT₀as−₆Gπaπopartγ₂κ−sGaπ₆G−xp−rγμ−πtaκGpr−paratγoπSG
₂βara₂t−rγzatγoπSGaπ₆GγπTvγtroGr−κ−as−Gεγπ−tγ₂sGofGpr−₆πγsoκoπ−GfroμGtβ−Gπaπopartγ₂κ−sUG2021SG_[SGXWY]bb 0

438 wγ₂rofκuγ₆γ₂Gγπv−stγαatγoπGofGtβ−G−ff−₂tGofGαrapβ−π−Goxγ₆−GoπGμ−₂βaπγ₂aκGprop−rtγ−sGofG₂−κκGaπ₆G
a₂tγπG₂ytosε−κ−toπGπ−tworεsdG−xp−rγμ−πtaκGaπ₆Gtβ−or−tγ₂aκGapproa₂β−sUG2021SGXXSGX_YX_ 3

437 kGq−π−rγ₂Gpor₂−Gpγ−κ₆GforG’γμuκatγπαGxatγv−Gzrot−γπG’tru₂tur−sG”sγπαGnγssγpatγv−Gzartγ₂κ−Gnyπaμγ₂sUG

436 n−₂γpβ−rγπαGγoπGtraπsportGaπ₆Gk“zas−G₂oupκγπαGγπGtβ−Gγπt−rsu₀uπγtGtuππ−κGofGu₆ppklmUG2021SGXYSG]Wcb 2

435 sπt−ra₂tγoπG₀−tw−−πGtβ−Gtraπsμ−μ₀raπ−G₆oμaγπsGofGπ−urotropβγπGr−₂−ptorsGpa]Gaπ₆G“rεkG
μ−₆γat−sGtβ−γrGr−₂γpro₂aκGa₂tγvatγoπUG2021SGYcaSGXWWcY_ 2

434 kπGksso₂γatγoπG“−stGofGtβ−G’patγaκGnγstrγ₀utγoπGofG‘ar−Gwγss−πs−G–arγaπtsGwγtβγπGzrot−γπG’tru₂tur−sG
sμprov−sG’tatγstγ₂aκGzow−rGofG’−qu−π₂γπαG’tu₆γ−sUG

433 moars−Tqraγπ−₆Gwo₆−κγπαGaπ₆Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGofGmaTmaκμo₆uκγπUG2021SGbSG__XZYY 3

432 kGwartγπγGmoars−Gqraγπ−₆Gwo₆−κGofGmγtrat−Tmapp−₆Gqoκ₆Gxaπopartγ₂κ−sGsπt−ra₂tγπαGwγtβGvγpγ₆G
lγκay−rsUGJournal of Chemical Theory and ComputationSG2021SGXaSG_]caT__Wc 6.4 2

431 ’poπtaπ−ousGtraπsμ−μ₀raπ−Gpor−GforμatγoπG₀yGsβortT₂βaγπGsyπtβ−tγ₂Gp−ptγ₆−UG2021SGXYWSG[]]aT[]a[ 2
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430 wo₆−κγπαGκγpγ₆Tprot−γπGγπt−ra₂tγoπsGforG₂oars−Tαraγπ−₆Gκγpγ₆Gaπ₆Gm˛–Gprot−γπGμo₆−κsUG2021SGX]]SGX]]XWX 0

429 “β−oryGaπ₆Gzra₂tγ₂−GofGmoars−Tqraγπ−₆Gwoκ−₂uκarGnyπaμγ₂sGofGlγoκoαγ₂aκκyGsμportaπtG’yst−μsUG2021
SGXXSG 6

428 ’tru₂tur−GofGtβ−G’βaε−rGuvG₂βaππ−κGaπ₆Gμ−₂βaπγsμGofGsκowGmTtyp−Gγπa₂tγvatγoπUG 1

427 ’tru₂turaκGvarγa₀γκγtyGaπ₆G₂oπ₂−rt−₆GμotγoπsGofGtβ−G“G₂−κκGr−₂−ptorGTGmnZG₂oμpκ−xUG2021SGXWSG 2

426 ovγ₆−π₂−GtβatGsp−₂γfγ₂Gγπt−ra₂tγoπsGpκayGaGroκ−GγπGtβ−G₂βoκ−st−roκGs−πsγtγvγtyGofGqGprot−γπT₂oupκ−₆G
r−₂−ptorsUG2021SGXb_ZSGXbZ]]a 2

425 nyπaμγ₂Gass−μ₀κyGofGtβ−G₂aκ₂γuμGβ−μostasγsGμo₆uκatorGXG₂βaππ−κGαat−sGk“zGp−rμ−atγoπUG

424 “β−Gsupraμoκ−₂uκarGorαaπγzatγoπGofG’k‘’Tmo–Gaπ₆G’k‘’Tmo–TYGvγrγoπsGr−v−aκ−₆G₀yG₂oars−Tαraγπ−₆G
μo₆−κsGofGγπta₂tGvγrusG−πv−κop−sUG 1

423 mqYk“YdGaπGoπβaπ₂−₆Gpraαμ−πtTlas−₆Gkpproa₂βGforG’−rγaκGwuκtγTs₂aκ−Gwoκ−₂uκarGnyπaμγ₂sG
’γμuκatγoπsUGJournal of Chemical Theory and ComputationSG2021SGXaSG_[aYT_[bY 6.4 14

422 ’tru₂turaκGaπ₆Gfuπ₂tγoπaκGvarγatγoπGofG₂βγtγπT₀γπ₆γπαG₆oμaγπsGofGaGκytγ₂Gpoκysa₂₂βarγ₆−G
μoπooxyα−πas−GfroμGm−κκvγ₀rγoGδapoπγ₂usUG2021SGYcaSGXWXWb[ 2

421 ”πv−γκγπαGtβ−Gstru₂tur−GofGtβ−GprγμaryG₂as−γπat−Gpartγ₂κ−GusγπαGsμaκκTaπακ−G TrayGs₂att−rγπαGaπ₆G
sγμuκatγoπGμ−tβo₆oκoαγ−sUG2021SGX[cSGXXW_]Z 1

420 ’₂γssγoπG−π−rαγ−sGofGsurfa₂taπtGworμκγε−Gμγ₂−κκ−sGκoa₆−₆GwγtβGπoπpoκarGa₆₆γtγv−sUG2021SG_W[SGa]aTa__ 5

419 “β−Gπaπotu₀−G−xpr−ssdGn−κγv−rγπαGaGstapκ−₆Gp−ptγ₆−GtoGtβ−G₂−κκGsurfa₂−UG2021SG_W[SG_aWT_ac 0

418 wa₂roμoκ−₂uκarGass−μ₀κyGaπ₆Gμ−μ₀raπ−Ga₂tγvγtyGofGaπtγμγ₂ro₀γaκGnSvT˛–Tmy₂κγ₂Gp−ptγ₆−sUG2021SGYWbSGXXYWb_ 1

417 oπzyμ−Gs−κfTaααr−αatγoπGγπGsupraμoκ−₂uκarGs−κfTass−μ₀κyGofGακu₂os−Goxγ₆as−Gaπ₆G₂ataκas−dGsπsγαβtG
froμGμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπG₀as−₆GoπG₂oars−Tαraγπ−₆Gμ−tβo₆UG2022SG]]YSGXXXZ__ 1

416 n−v−κopμ−πtGofGa₂₂urat−G₂oars−Tαraγπ−₆Gfor₂−Gfγ−κ₆sGforGw−aεκyGpoκarGαroupsG₀yGaπGγπ₆γr−₂tG
paraμ−t−rγzatγoπGstrat−αyUG2021SGYZSG_a_ZT_aa[ 1

415 nyπaμγ₂sGofGruμaπG’−ruμGkκ₀uμγπGmoroπaGporμatγoπGoπGqoκ₆Gxaπoro₆sGwγtβGnγff−r−πtG’urfa₂−G
vγαaπ₆sGsπG’γκγ₂oUG2021SGXY]SGXXbXTXXc] 3

414 ’−γpγπGtrapsGtrγa₂yκακy₂−roκsGtoGfa₂γκγtat−Gtβ−γrGπaπos₂aκ−G₂κust−rγπαGγπGtβ−G−π₆opκasμγ₂Gr−tγ₂uκuμG
μ−μ₀raπ−UG2021SGXcSG−ZWWWccb 20

413 kGα−π−rγ₂Gfor₂−Gfγ−κ₆GforGsγμuκatγπαGπatγv−Gprot−γπGstru₂tur−sGusγπαG₆γssγpatγv−Gpartγ₂κ−G₆yπaμγ₂sUG
2021SGXaSGcaaYTcab] 2
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412 oxt−πsγoπGofGtβ−Gmk–’Gμo₆−κGtoGtβ−GsγμuκatγoπGofGβ−κγ₂aκGp−ptγ₆−sGγπGaGμ−μ₀raπ−G−πvγroπμ−πtUG
2021SGYZSGXYb]WTXYb_Z 0

411 x−uropγκγπTXGkssγstsG’k‘’Tmo–TYGsπf−₂tγoπG₀yG’tγμuκatγπαGtβ−G’−paratγoπGofG’pγε−Gzrot−γπGnoμaγπsG
’XGaπ₆G’YUG2021SG 5

410 s₆−πtγfγ₂atγoπGaπ₆Gmβara₂t−rγzatγoπGofG’p−₂γfγ₂Gzrot−γπTvγpγ₆Gsπt−ra₂tγoπsG”sγπαGwoκ−₂uκarG
’γμuκatγoπUG2021SGYZX]SGXYXTXZc 2

409 l−π−fγ₂−πtGaπ₆Gwaκ−fγ₂−πtGoff−₂tsGofGmatγoπsGoπGlufa₆γ−πoκγ₆−Glγπ₆γπαGtoGxaSuTk“zas−UG2021SG_XSGca_Tcb_ 2

408 moars−Tqraγπ−₆Gzaraμ−t−rγzatγoπGofGxu₂κ−otγ₆−Gmofa₂torsGaπ₆Gw−ta₀oκγt−sdGzrotoπatγoπGmoπstaπtsSG
zartγtγoπGmo−ffγ₂γ−πtsSGaπ₆Gwo₆−κG“opoκoαγ−sUG2021SG_XSGZZ]TZ[_ 1

407 zroto₂oκGforG’γμuκatγoπsGofGzoqyκat−₆Gzrot−γπsGwγtβGwartγπγGZUG2021SGYXccSGZX]TZZ] 3

406 moars−Tqraγπ−₆Gwo₆−κsGofGzrot−γπsdG“β−oryGaπ₆Gkppκγ₂atγoπsUG2011SGZ]TbZ 10

405 vγpγ₆Gμ−μ₀raπ−sGforGμ−μ₀raπ−Gprot−γπsUG2015SGXYX]SGaZTcW 2

404 moars−Tαraγπ−₆Gfor₂−Gfγ−κ₆sGforGμoκ−₂uκarGsγμuκatγoπsUG2015SGXYX]SGXY]T[c 15

403 sπGsγκγ₂oG₆−sγαπGofGaπtγμγ₂ro₀γaκGp−ptγ₆−sUG2015SGXY_bSGXc]TYXc 13

402 woκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGofGμ−μ₀raπ−Gprot−γπsUG2013SGXWZZSGb]TXWX 19

401 laκaπ₂γπαG₀oπ₆SGπoπ₀oπ₆SGaπ₆Gα¯�Tκγε−Gt−rμsGγπG₂oars−GαraγπGsγμuκatγoπsGofG₂oπforμatγoπaκG
₆yπaμγ₂sUG2014SGXWb[SGXYZT[W 7

400 woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGγπGnruαGnγs₂ov−ryGaπ₆GnruαGn−κγv−ryUG2020SGYa]TZWX 4

399 wo₆−κγπαGofGvγpγ₆Gw−μ₀raπ−sGaπ₆Gvγpoprot−γπsUG2014SGYccTZXb 2

398 mβ−μos−πsorγaκGqTprot−γπsT₂oupκ−₆Gr−₂−ptorsdGaGp−rsp−₂tγv−GfroμG₂oμputatγoπaκGμ−tβo₆sUG2014SG
bW]SG[[XT]a 4

397 ‘oκ−GofGκγpγ₆Tμ−₆γat−₆G−ff−₂tsGγπG˛†â��Ta₆r−π−rαγ₂Gr−₂−ptorG₆γμ−rγzatγoπUG2015SGb[YSGY[aT_X 19

396 vγpγ₆sGγπG‘−αuκatγoπGofGtβ−Gwγto₂βoπ₆rγaκGyut−rGw−μ₀raπ−Gz−rμ−a₀γκγtySGlγo−π−rα−tγ₂sSGaπ₆G
w−ta₀oκγsμUG2017SGXb]TYX] 5

395 wo₆−κγπαGofGw−μ₀raπ−Gzrot−γπsUG2019SGZaXT[]X 2

Citation Report

90



394 woκ−₂uκarGnyπaμγ₂sG’tu₆yGofGtβ−G’oκutγoπGl−βavγourGofGkπtγμγ₂ro₀γaκGz−ptγ₆−Gsπ₆oκγ₂γ₆γπUG2019SGY]aTY_] 3

393 moars−Tαraγπ−₆Gμoκ−₂uκarG₆yπaμγ₂sGprovγ₆−sGγπsγαβtGγπtoGtβ−Gγπt−ra₂tγoπsGofGκγpγ₆sGaπ₆G₂βoκ−st−roκG
wγtβGrβo₆opsγπUG2014SGac_SGa]Tc[ 25

392 k₆vaπ₂−sGγπGtβ−GmoμputatγoπaκGs₆−πtγfγ₂atγoπGofGkκκost−rγ₂G’γt−sGaπ₆GzatβwaysGγπGzrot−γπsUG2019SG
XX_ZSGX[XTX_c 12

391 “β−or−tγ₂aκGaπ₆G₂oμputatγoπaκGa₆vaπ₂−sGγπGprot−γπGμγsfoκ₆γπαUG2019SGXXbSGXTZX 1

390 moars−Tαraγπ−₆Gμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπGofGprot−γπG₂oπforμatγoπaκG₂βaπα−G₂oupκ−₆GtoGκγαaπ₆G
₀γπ₆γπαUG2020SGa[YSGXZaX[[ 3

389 “β−G₆yπaμγ₂sGofG˛‡Ts−₂r−tas−Gaπ₆GγtsGsu₀strat−sUG2020SGXW]SGb_TXWX 7

388 rγαβT‘−soκutγoπGsπsγαβtsGγπtoGtβ−G’t−pwγs−G’−κfTkss−μ₀κyGofGxaπofγ₀−rGfroμGlγoa₂tγv−Gz−ptγ₆−sUG
2017SGXYXSGa[YXTa[ZW 12

387 mβapt−rGXdw−tβo₆sGaπ₆Gzaraμ−t−rsGforGw−μ₀raπ−G’γμuκatγoπsUG2010SGXTY] 3

386 mβapt−rGZdmoars−Tαraγπ−₆Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGofGw−μ₀raπ−Gzrot−γπsUG2010SG]_Ta] 2

385 woκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGr−v−aκG₆γsruptγv−Gs−κfTass−μ₀κyGγπG₆yπaμγ₂Gp−ptγ₆−Gκγ₀rarγ−sUG2017SG
X]SG_][XT_][a 10

384 zr−₆γ₂tγπαGs−κ−₂tγvγtyGofGpara₂−κκuκarGpor−sGforG₀γoμγμ−tγ₂Gappκγ₂atγoπsUG2020SG]SG_b_T_c_ 2

383 moars−Tαraγπ−₆Gfr−−T−π−rαyGsγμuκatγoπsGofG₂oπforμatγoπaκGstat−GtraπsγtγoπsGγπGaπGa₆−πosγπ−G
]iTtrγpβospβat−T₀γπ₆γπαG₂ass−tt−G−xport−rUG2020SGZZSGaXYTaX_ 1

382 moμ₀γπγπαGμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGwγtβGsμaκκTaπακ−G TrayGaπ₆Gπ−utroπGs₂att−rγπαG₆ataGtoG
stu₆yGμuκtγT₆oμaγπGprot−γπsGγπGsoκutγoπUG 2

381 nγss−₂tγπαGtβ−Gπaπos₂aκ−Gκγpγ₆Gprofγκ−GofG₂av−oκa−UG 1

380 q−π−tγ₂SG₂−κκuκarGaπ₆Gstru₂turaκG₂βara₂t−rγzatγoπGofGtβ−Gμ−μ₀raπ−Gpot−πtγaκT₆−p−π₆−πtG
₂−κκTp−π−tratγπαGp−ptγ₆−Gtraπsκo₂atγoπGpor−UG 2

379 ’urfa₂−G−κ−₂trostatγ₂sGαov−rπGtβ−G−μuκsγoπGsta₀γκγtyGofG₀γoμoκ−₂uκarG₂oπ₆−πsat−sUG 12

378 sπt−rpκayGofGfoκ₆−₆G₆oμaγπsGaπ₆Gtβ−G₆γsor₆−r−₆GκowT₂oμpκ−xγtyG₆oμaγπGγπGμ−₆γatγπαGβπ‘xzkXG
pβas−Gs−paratγoπUG 4

377 wo₆uκatγoπGofGkYa‘Gyκγαoμ−rγsatγoπG₀yGmoπforμatγoπaκG’tat−Gaπ₆GzszYGsπt−ra₂tγoπsG‘−v−aκ−₆G₀yG
wnG’γμuκatγoπsGaπ₆GwarεovGwo₆−κsUG 3
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376 “β−Gsμpa₂tGofGqaαGxoπTmκ−avaα−G’γt−GwutatγoπsGoπGrs–TXG–γraκGpγtπ−ssGfroμGsπt−αratγv−Gwo₆−κκγπαG
aπ₆G’γμuκatγoπsUG 2

375 “β−Gkutoμat−₆GyptγμγsatγoπGofGaGmoars−Tqraγπ−₆Gpor₂−Gpγ−κ₆G”sγπαGpr−−Goπ−rαyGnataUG 2

374 ovaκuatγπαGsπosγtoκGpβospβoκγpγ₆Gγπt−ra₂tγoπsGwγtβGsπwar₆G‘−₂tγfγ−rGzotassγuμGmβaππ−κsGaπ₆G
₂βara₂t−rγsγπαGtβ−γrGroκ−GγπGnγs−as−UG 1

373 ’γμuκatγoπGofGp”’Gprot−γπG₂oπ₆−πsat−sGwγtβGaπGa₆apt−₆G₂oars−Tαraγπ−₆Gμo₆−κUG 1

372 ’−γpγπGtrapsGtrγa₂yκακy₂−roκsGtoGfa₂γκγtat−Gtβ−γrGπaπos₂aκ−G₂κust−rγπαGγπGtβ−Go‘Gμ−μ₀raπ−UG 2

371 ’tat−Tn−p−π₆−πtGvγpγ₆Gsπt−ra₂tγoπsGwγtβGtβ−GkYaG‘−₂−ptorG‘−v−aκ−₆G₀yGwnG’γμuκatγoπsG”sγπαGsπG
–γvoTwγμ−tγ₂Gw−μ₀raπ−sUG 10

370 “β−Gstru₂turaκG₀asγsGofGκγpγ₆Gs₂raμ₀κγπαGaπ₆Gγπa₂tγvatγoπGγπGtβ−G−π₆opκasμγ₂Gr−tγ₂uκuμGs₂raμ₀κas−G
“wowX_uUG 9

369 sπsγαβtsGγπtoGw−μ₀raπ−Gzrot−γπTvγpγ₆Gsπt−ra₂tγoπsGfroμGpr−−Goπ−rαyGmaκ₂uκatγoπsUG 1

368 v−ssGγsGμor−dGmoars−Tαraγπ−₆Gγπt−αratγv−Gμo₆−κγπαGofGκarα−G₀γoμoκ−₂uκarGass−μ₀κγ−sGwγtβG
rknnymuUG 1

367 v−₂γtβγπd‘−tγπoκGk₂yκG“raπsf−ras−GOv‘k“PGγπ₆u₂−sGtβ−GforμatγoπGofGκγpγ₆G₆ropκ−tsUG 4

366 wk‘“sxsG₀−a₆GforμGfa₂torsGforGtβ−GaπaκysγsGofGtγμ−Tr−soκv−₆G TrayGs₂att−rγπαGofGprot−γπsUG2014SG[aSGXXcWTXXcb 18

365 m−raμγ₆−G₂βaγπGκ−παtβT₆−p−π₆−πtGprot−γπGsortγπαGγπtoGs−κ−₂tγv−G−π₆opκasμγ₂Gr−tγ₂uκuμG−xγtGsγt−sUG
2020SG_SG 11

364 moars−TqraγπγπαGzaraμ−t−rγzatγoπGaπ₆Gwuκtγs₂aκ−G’γμuκatγoπGofGrγ−rar₂βγ₂aκG’yst−μsUGzartGsUG2010SGXZTZ[ 4

363 vγpγ₆G−x₂βaπα−Gμ−₂βaπγsμGofGtβ−G₂βoκ−st−ryκG−st−rGtraπsf−rGprot−γπG₂κarγfγ−₆G₀yGatoμγstγ₂Gaπ₆G
₂oars−Tαraγπ−₆GsγμuκatγoπsUG2012SGbSG−XWWYYcc 42

362 mκos−κyGr−κat−₆SGy−tGuπγqu−dGnγstγπ₂tGβoμoTGaπ₆Gβ−t−ro₆γμ−rγzatγoπGpatt−rπsGofGqGprot−γπG₂oupκ−₆G
₂β−μoεγπ−Gr−₂−ptorsGaπ₆Gtβ−γrGfγπ−TtuπγπαG₀yG₂βoκ−st−roκUG2018SGX[SG−XWW_W_Y 24

361 rγαβG₆−πsγtyGκγpoprot−γπGstru₂turaκG₂βaπα−sGaπ₆G₆ruαGr−spoπs−GγπGκγpγ₆oμγ₂Gprofγκ−sGfoκκowγπαGtβ−G
κoπαTt−rμGf−πofγ₀rat−Gtβ−rapyGγπGtβ−GpsovnGsu₀stu₆yUG2011SG_SG−YZ]bc 32

360 vγπ−Tt−πsγoπG₂oπtroκκ−₆Gμ−₂βaπγsμGforGγπfκu−πzaGfusγoπUG2012SGaSG−ZbZWY 51

359 kααr−αatγoπGofGκγpγ₆Taπ₂βor−₆GfuκκTκ−παtβGrT‘asGγπGκγpγ₆G₀γκay−rsdGsγμuκatγoπsGwγtβGtβ−Gwk‘“sxsGfor₂−G
fγ−κ₆UG2013SGbSG−aXWXb 33
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358 woκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπGstu₆yGofG₂oπforμatγoπaκG₂βaπα−sGofGtraπs₂rγptγoπGfa₂torG“pss’G₆urγπαG
‘xkGpoκyμ−ras−GssGtraπs₂rγptγoπaκGarr−stGaπ₆Gr−a₂tγvatγoπUG2014SGcSG−caca] 5

357 porμuκatγoπGoptγμγzatγoπGaπ₆GγπGvγvoGproofTofT₂oπ₂−ptGstu₆yGofGtβ−rμos−πsγtγv−Gκγposoμ−sG
₀aκaπ₂−₆G₀yGpβospβoκγpγ₆SG−κastγπTκγε−Gpoκyp−ptγ₆−SGaπ₆G₂βoκ−st−roκUG2014SGcSG−XWZXX_ 17

356 woκ−₂uκarG₆yπaμγ₂GsγμuκatγoπGofGtβ−Gs−κfTass−μ₀κyGofGnkzXYTxuqYmGa₂tγvatγπαGγμμuπor−₂−ptorG
₂oμpκ−xUG2014SGcSG−XW]]_W 9

355 nγssγpatγv−Gzartγ₂κ−Gnyπaμγ₂sG’γμuκatγoπsGforGzβospβoκγpγ₆Gw−μ₀raπ−sGlas−₆GoπGaGpourT“oTyπ−G
moars−Tqraγπ−₆GwappγπαG’₂β−μ−UG2016SGXXSG−WX][]_b 19

354 ox₂−ssγv−Gaααr−αatγoπGofGμ−μ₀raπ−Gprot−γπsGγπGtβ−GwartγπγGμo₆−κUG2017SGXYSG−WXbacZ_ 89

353 xaπo−παγπ−−rγπαGγπG₀γoμ−₆γ₂γπ−dGmurr−πtG₆−v−κopμ−πtGaπ₆Gfutur−Gp−rsp−₂tγv−sUG2020SGcSGaWWTaX] 25

352 ‘−₂apturγπαGtβ−Gmorr−κat−₆GwotγoπsGofGzrot−γπG”sγπαGmoars−TGqraγπ−₆Gwo₆−κsUG2015SGYYSG_][Tc 2

351 moars−Tαraγπ−₆Gμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGofG₀γoμoκ−₂uκ−sUG2014SGXSGXTX] 9

350 sπt−ra₂tγoπsGofGlγoTsπspγr−₆Gw−μ₀raπ−sGwγtβGz−ptγ₆−sGaπ₆Gz−ptγ₆−Twγμ−tγ₂Gxaπopartγ₂κ−sUG2015SGYSGZWZTZXb 2

349 ’γμuκatγoπGofGκγpγ₆Tprot−γπGγπt−ra₂tγoπsGwγtβGtβ−GmαzrotGfor₂−Gfγ−κ₆UG2017SG[SGZ]YTZ_c 6

348 “β−or−tγ₂aκGaπ₆G₂oμputatγoπaκGμ−tβo₆sGofGprot−γπGκγquγ₆Tκγquγ₆Gpβas−Gs−paratγoπUG2020SG_cSGXZbaWX 1

347 “β−G₀rowπGa₆γpo₂yt−Gprot−γπGmsnokGproμot−sGκγpγ₆G₆ropκ−tGfusγoπGvγaGaGpβospβatγ₆γ₂Ga₂γ₆T₀γπ₆γπαG
aμpβγpatβγ₂Gβ−κγxUG2015SG[SG−Wa[b] 72

346 woκ−₂uκarG₀asγsGforGμuκtγμ−rγzatγoπGγπGtβ−Ga₂tγvatγoπGofGtβ−G−pγ₆−rμaκGαrowtβGfa₂torGr−₂−ptorUG2016
SG]SG 91

345 vT’xk‘oGtraπsμ−μ₀raπ−G₆oμaγπsGfuπ₂tγoπGasG₂ataκystsGforGv−sγ₂κ−GfusγoπUG2016SG]SG 36

344 “β−Gβy₆ropβo₀γ₂Gπatur−GofGaGπov−κGμ−μ₀raπ−Gγπt−rfa₂−Gr−αuκat−sGtβ−G−πzyμ−Ga₂tγvγtyGofGaG
voκtaα−Ts−πsγπαGpβospβatas−UG2018SGaSG 5

343 k“zTγπ₆u₂−₆Gasyμμ−trγ₂Gpr−Tprot−γπGfoκ₆γπαGasGaG₆rγv−rGofGprot−γπGtraπsκo₂atγoπGtβrouαβGtβ−G’−₂G
μa₂βγπ−ryUG2019SGbSG 20

342 off−₂tGofGβ−κγ₂aκGεγπεGγπGaπtγμγ₂ro₀γaκGp−ptγ₆−sGoπGμ−μ₀raπ−Gpor−GforμatγoπUG2020SGcSG 13

341 varα−Ts₂aκ−Gstat−T₆−p−π₆−πtGμ−μ₀raπ−Gr−μo₆−κγπαG₀yGaGtraπsport−rGprot−γπUG2019SGbSG 24
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340 ’tru₂tur−GofGaGμγto₂βoπ₆rγaκGk“zGsyπtβas−GwγtβG₀ouπ₆Gπatγv−G₂ar₆γoκγpγπUG2019SGbSG 36

339 kroμatγ₂Gγπt−ra₂tγoπsGwγtβGμ−μ₀raπ−Gμo₆uκat−GβuμaπGluG₂βaππ−κGa₂tγvatγoπUG2020SGcSG 1

338 nyπaμγ₂Gμ−tasta₀κ−GκoπαTκγvγπαG₆ropκ−tsGforμ−₆G₀yGstγ₂ε−rTspa₂−rGprot−γπsUG2020SGcSG 42

337 “β−Gautoμat−₆GoptγμγsatγoπGofGaG₂oars−Tαraγπ−₆Gfor₂−Gfγ−κ₆GusγπαGfr−−G−π−rαyG₆ataUG2021SGYZSGY[b[YTY[b]X 2

336 zβysγ₂sTlas−₆Gmoars−Tqraγπ−₆Gwo₆−κγπαGγπGlγoTGaπ₆Gxaπo₂β−μγstryUG2022SGZXT_c 0

335 sμprovγπαGtβ−Gακo₀aκG₆γμ−πsγoπsGofGγπtrγπsγ₂aκκyG₆γsor₆−r−₆Gprot−γπsGγπGwartγπγGZUG 1

334 ‘−fγπγπαG₂oπforμatγoπaκG−πs−μ₀κ−sGofGfκ−xγ₀κ−Gprot−γπsGaαaγπstGsμaκκTaπακ−GxTrayGs₂att−rγπαG₆ataUG
2021SGXYWSG]XY[T]XZ] 5

333 ’upraμoκ−₂uκarGyrαaπγzatγoπGofGzoκyμ−rGzro₆ruαGxaπopartγ₂κ−sG‘−v−aκ−₆G₀yGmoars−Tqraγπ−₆G
’γμuκatγoπsUG2021SGX[ZSGXa[XYTXa[YZ 2

332 w−₂βaπγstγ₂G”π₆−rstaπ₆γπαGfroμGwoκ−₂uκarGnyπaμγ₂sGγπGzβarμa₂−utγ₂aκG‘−s−ar₂βGYdGvγpγ₆G
w−μ₀raπ−GγπGnruαGn−sγαπUG2021SGX[SG 4

331 kGwo₆−κγπαTlas−₆Gn−sγαπGtoGoπαγπ−−rγπαGzrot−γπGry₆roα−κsGwγtβG‘aπ₆oμGmopoκyμ−rsUG2021SGX]SGX_XZcTX_X[b 5

330 w−₂βaπγsμGofGκγpγ₆G₆ropκ−tGforμatγoπG₀yGtβ−Gy−astG’−γXVv₆₀X_G’−γpγπG₂oμpκ−xUG2021SGXYSG]bcY 5

329 ’tru₂tur−Gaπ₆GporμatγoπGw−₂βaπγsμGofGkπtγμγ₂ro₀γaκGz−ptγ₆−sG“−μporγπGlTGaπ₆GvTsπ₆u₂−₆G“u₀uκarG
w−μ₀raπ−GzrotrusγoπUG2021SGYYSG 1

328 –γsuaκγzatγoπGofG₂oμpκ−xGpro₂−ss−sGγπGκγpγ₆Gsyst−μsGusγπαG₂oμput−rGsγμuκatγoπsGaπ₆Gμoκ−₂uκarG
αrapβγ₂sUG2009SG]bWSGZXaTZb

327 moars−TqraγπγπαGzaraμ−t−rγzatγoπGaπ₆Gwuκtγs₂aκ−G’γμuκatγoπGofGrγ−rar₂βγ₂aκG’yst−μsUGzartGssUG2010SGZ]T_b

326 moμputatγoπaκGkpproa₂β−sGaπ₆G’γμuκatγoπUG2012SGYXZTY_Z

325 wo₆−κγπαGaπ₆G’γμuκatγoπGofGrγ−rar₂βγ₂aκGzrot−γπGwat−rγaκsUGZbcT[Wc 1

324 ’oftwar−UG2013SG[WZT[Yc

323 “owar₆sGaGmoars−Tqraγπ−₆Gwo₆−κGforG”πfoκ₆−₆Gzrot−γπsUG2013SGZTXW 0
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322 moars−Tαraγπ−₆Gμo₆−κsGofGtβ−Gprot−γπsG₀a₂ε₀oπ−G₂oπforμatγoπaκG₆yπaμγ₂sUG2014SGbW]SGX]aT_c 0

321 lγκay−rGvγpγ₆Gw−μ₀raπ−Gmoπstru₂tsdGkG’trat−αγ₂G“−₂βπoκoαyGovaκuatγoπGkpproa₂βUGZWcTZ]Z 1

320 moars−Gqraγπ−₆G’tu₆yGofGkμyκoγ₆Gzrotofγ₀rγκGkααr−αatγoπUG2016SGXWXTXWb

319 wo₆−κγπαGvγpγ₆Gw−μ₀raπ−sUG2016SGXTXc

318 wnG’γμuκatγoπsGofGzT“yp−Gk“zas−sGγπGaGvγpγ₆Glγκay−rG’yst−μUG2016SGXZaaSG[]cTcY

317 kGzβysγ₂sTlas−₆Gmoars−Tqraγπ−₆Gwo₆−κGwγtβGoκ−₂trγ₂Gwuκtγpoκ−sUG2016SG[_]T[cZ

316 vγpγ₆T”ptaε−GzatβwaysGaπ₆Gvγpγ₆Tzrot−γπGγπt−ra₂tγoπsGγπGzTακy₂oprot−γπG‘−v−aκ−₆G₀yGmoars−Tqraγπ−₆G
woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsUG

315 woκ−₂uκarG₀asγsGforGtβ−Gμaγπt−πaπ₂−GofGκγpγ₆Gasyμμ−tryGγπGtβ−Gout−rGμ−μ₀raπ−Gofos₂β−rγ₂βγaG₂oκγUG

314 ’p−₂γfγ₂G₂ar₆γoκγpγπT’−₂YGγπt−ra₂tγoπsGar−Gr−quγr−₆GforGprotoπTμotγv−Tfor₂−GstγμuκatγoπGofGprot−γπG
s−₂r−tγoπUG 1

313 sπt−ra₂tγoπGofGκ−₂γtβγπT₂βoκ−st−roκGa₂yκtraπsf−ras−GwγtβGκγpγ₆Gsurfa₂−sGaπ₆Gapoκγpoprot−γπGkTsG₆−rγv−₆G
p−ptγ₆−sdGγμpκγ₂atγoπsGforGtβ−G₂ofa₂torGμ−₂βaπγsμGofGapoκγpoprot−γπGkTsUG

312 ’tru₂turaκG₀asγsGforG−π₆otoxγπGπ−utraκγzatγoπGaπ₆GaπtγTγπfκaμμatoryGa₂tγvγtyGofGtβroμ₀γπT₆−rγv−₆G
mTt−rμγπaκGp−ptγ₆−sUG

311 woκ−₂uκarGnyπaμγ₂sTn−₂orat−₆Gpγπγt−Goκ−μ−πtGw−tβo₆GOwn−powPdGkppκγ₂atγoπGtoGtβ−GqatγπαG
w−₂βaπγsμGofGw−₂βaπos−πsγtγv−Gmβaππ−κsUG2018SGXT]Y

310 ktoμγstγ₂G’γμuκatγoπGofG’oκTq−κTn−rγv−₆Gry₀rγ₆Gwat−rγaκsUG2018SGXb_cTXcWY

309 off−₂tsGofGz−ptγ₆−Gmoπ₂−πtratγoπsGoπGw−μ₀raπ−Gz−π−tratγoπGfroμGtβ−Gsπt−ra₂tγoπGofG‘cGz−ptγ₆−sG
wγtβGksyμμ−trγ₂Gvγpγ₆Glγκay−rUG2018SGWbSGX_TY] 0

308 woκ−₂uκarGw−₂βaπγ₂sUGYacTZWW

307 mβoκ−st−roκGγπt−ra₂tγoπGsγt−sGoπGtβ−Gtraπsμ−μ₀raπ−G₆oμaγπGofGtβ−Gβ−₆α−βoαGsγαπaκGtraπs₆u₂−rGaπ₆G
mκassGpGqGprot−γπT₂oupκ−₆Gr−₂−ptorG’μootβ−π−₆UG

306 wγ₆₆κ−TwayGfκ−xγ₀κ−G₆o₂εγπαdGzos−Gpr−₆γ₂tγoπGusγπαGμγx−₆Tr−soκutγoπGwoπt−GmarκoGγπG−stroα−πG
r−₂−ptorG˛–UG

305 w−₂βaπγsμGofGwy₂oκa₂toπ−G“oxγπGw−μ₀raπ−Gz−rμ−atγoπdGktoμγstγ₂GvsGmoars−Tqraγπ−₆Gwk‘“sxsG
’γμuκatγoπsUG
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304 xoz‘odGaG’₂orγπαGpuπ₂tγoπGforGzrot−γπG’tru₂tur−sG₀as−₆GoπGx−γαβ₀ourβoo₆Gzr−f−r−π₂−UG

303 pκ−xγ₀κ−GpγvotγπαGofG₆yπaμγπGzrT₆oμaγπG₂ataκyz−sGfγssγoπdGsπsγαβtsGγπtoGμoκ−₂uκarG₆−αr−−sGofG
fr−−₆oμUG

302 kGâ��protoπGrat₂β−tâ��GforG₂oupκγπαGtβ−Gμ−μ₀raπ−Gpot−πtγaκGtoGprot−γπGtraπsportUG 0

301 vγpγ₆Gsπt−ra₂tγoπsGofGaGmγκγaryGw−μ₀raπ−G“‘zGmβaππ−κdG’γμuκatγoπGaπ₆G’tru₂turaκG’tu₆γ−sGofG
zoκy₂ystγπTYGOzmYPUG 1

300 sμpa₂tGofGpatβoα−πγ₂GμutatγoπsGofGtβ−Gqv”“XGακu₂os−Gtraπsport−rGoπG₂βaππ−κG₆yπaμγ₂sGusγπαG
moπsnYxG−πβaπ₂−₆GsaμpκγπαUGbSGZYY

299 off−₂tGofGr−κγ₂aκGuγπεGγπGkπtγμγ₂ro₀γaκGz−ptγ₆−sGoπGw−μ₀raπ−Gzor−GporμatγoπUG

298 waαaγπγπGYGaπ₆GzqvaGγπGla₂t−rγaκGw−μ₀raπ−Gwγμγ₂sGsdGz−ptγ₆−Tz−ptγ₆−Gaπ₆Gvγpγ₆Tz−ptγ₆−G
sπt−ra₂tγoπsUG 0

297 varα−Ts₂aκ−SG₆yπaμγπTκγε−GμotγoπsGofGtβ−GβuμaπGαuaπyκat−G₀γπ₆γπαGprot−γπGXGr−v−aκ−₆G₀yG
μuκtγTr−soκutγoπGsγμuκatγoπsUG

296 kπGov−rvγ−wGofG₆ataT₆rγv−πGrknnymuGstrat−αγ−sGγπGmkz‘sGrouπ₆sGZbT[]UG

295 “β−Gstru₂turaκG₀asγsGforG₆γstγπ₂tG₀γπ₆γπαGavγ₆γtyGofGz−rtuzuμa₀Gaπ₆G“rastuzuμa₀GsαwGtowar₆sGro‘YUG

294 kGmκykGπaπopor−Gtw−−z−rGforGaπaκysγsGofGfuπ₂tγoπaκGstat−sGofGprot−γπTκγαaπ₆Gγπt−ra₂tγoπsUG 1

293 waαaγπγπGYGaπ₆GzqvaGγπGla₂t−rγaκGw−μ₀raπ−Gwγμγ₂sGssdGw−μ₀raπ−GpusγoπGaπ₆G’poπα−Gzβas−G
porμatγoπUG

292 vo₂aκγz−₆Gaxoκ−μμaG₆−forμatγoπsGsuαα−stGμ−₂βaπoporatγoπGasGaxoπaκGγπδuryGtrγαα−rUG

291 sπt−ra₂tγoπsGofGaG₀a₂t−rγaκG‘xnGtraπsport−rGwγtβGaGtraπsμ−μ₀raπ−GsμaκκGprot−γπGγπGaGκγpγ₆G
−πvγroπμ−πtUG 0

290 vγquγ₆Tκγquγ₆Gμγ₂ropβas−Gs−paratγoπGκ−a₆sGtoGforμatγoπGofGμ−μ₀raπ−κ−ssGorαaπ−κκ−sUG 1

289 “β−Gm ZmvXGoκγαoμ−rγzatγoπGγsGr−quγr−₆GforG−ffγ₂γ−πtGm Zm‘XTsp−₂γfγ₂G₂−κκGa₆β−r−π₂−UG

288 mapturγπαGzrot−γπTvγαaπ₆G‘−₂oαπγtγoπGzatβwaysGγπGmoars−Tαraγπ−₆G’γμuκatγoπUG

287 n−v−κopγπαGaGmoars−Tqraγπ−₆Gwo₆−κGforGla₂t−rγaκGm−κκG—aκκsGaπ₆GovaκuatγπαGw−₂βaπγ₂aκGzrop−rtγ−sG
aπ₆Gpr−−Goπ−rαyGlarrγ−rsUG
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286 oxt−π₆γπαGtβ−GwartγπγG₂oars−Tαraγπ−₆Gfor₂−fγ−κ₆GtoGxTακy₂aπsUG

285 oκ−₂trγ₂Gpγ−κ₆Gsπ₆u₂−₆G—−ttγπαGofGaGry₆ropβo₀γ₂Gqat−GγπGaGwo₆−κGxaπopor−Glas−₆GoπGtβ−G
]Tr“Z‘−₂−ptorGmβaππ−κUG

284 ’tru₂turaκGlasγsGforGx−αatγv−G‘−αuκatγoπGofGklkG’γαπaκγπαG₀yG‘yzXXGq“zas−UG 2

283 w−μ₀raπ−Gsπt−ra₂tγoπsGofG˛–T’yπu₂κ−γπG‘−v−aκ−₆G₀yGwuκtγs₂aκ−Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsSG
warεovG’tat−Gwo₆−κsSGaπ₆Gxw‘UG

282 moπforμatγoπaκG‘−orαaπγsatγoπGofGkpoκγpoprot−γπGoG“rγαα−r−₆G₀yGzβospβoκγpγ₆Gkss−μ₀κyUG

281 woκ−₂uκarG’γμuκatγoπsGquγ₆−κγπ−sGforGlγoκoαγ₂aκGxaπoμat−rγaκsdGproμGz−ptγ₆−sGtoGw−μ₀raπ−sUG2021
SGYYWbSGbXTXWW

280 “β−G“zvk“oGsu₀uπγtGγsG−ss−πtγaκGforGstru₂turaκGass−μ₀κyGofGtβ−G−π₆o₂ytγ₂G“’o“G₂oμpκ−xUG 0

279 krtγfγ₂γaκGγπt−κκγα−π₂−Gr−v−aκsGπu₂κ−arGpor−G₂oμpκ−xγtyUG 7

278 q−π−tγ₂SG₂−κκuκarSGaπ₆Gstru₂turaκG₂βara₂t−rγzatγoπGofGtβ−Gμ−μ₀raπ−Gpot−πtγaκT₆−p−π₆−πtG
₂−κκTp−π−tratγπαGp−ptγ₆−Gtraπsκo₂atγoπGpor−UG2021SGXWSG 4

277 yκγαoμ−rγzatγoπGofGtβ−GruμaπGk₆−πosγπ−GkYkG‘−₂−ptorGγsGnrγv−πG₀yGtβ−Gsπtrγπsγ₂aκκyGnγsor₆−r−₆G
mTt−rμγπusUG 1

276 ”πusuaκGμo₆−GofG₆γμ−rγzatγoπGofGr−tγπγtγsGpγαμ−πtosaTasso₂γat−₆GpYYWmGrβo₆opsγπUG

275 “β−rμo₆yπaμγ₂sGaπ₆Gfr−−G−π−rαyGκaπ₆s₂ap−GofGlk‘T₆oμaγπG₆γμ−rγzatγoπGfroμGμoκ−₂uκarG
sγμuκatγoπsUG

274 mrkz“o‘GZdz−ptγ₆−Goπαγπ−−rγπαG’trat−αγ−sUG2020SG[aTa]

273 “β−Gqκy₂ospβγπαoκγpγ₆GqwZGwo₆uκat−sGmoπforμatγoπaκGnyπaμγ₂sGofGtβ−Gqκu₂aαoπG‘−₂−ptorUG

272 wo₆γfγ−₆Gla₂t−rγaκGvγpγ₆sG—βγ₂βGkκt−rGw−μ₀raπ−G’urfa₂−Gmβarα−G‘−₆u₂−Glγπ₆γπαGofGkπtγμγ₂ro₀γaκG
z−ptγ₆−sUG

271 sπt−αratγv−Gwo₆−κγπαGofGw−μ₀raπ−Tasso₂γat−₆Gzrot−γπGkss−μ₀κγ−sUG

270 “β−Gαuγ₆aπ₂−Gaπ₆Ga₆β−sγoπGprot−γπGpv‘“YG₆γμ−rγz−sGγπG₂γsGvγaG₆uaκG’μaκκT ZT’μaκκGtraπsμ−μ₀raπ−G
μotγfsUG

269 l−π−fγ₂−πtGaπ₆Gμaκ−fγ₂−πtG−ff−₂tsGofG₂atγoπsGoπG₀ufa₆γ−πoκγ₆−G₀γπ₆γπαGtoGxaRSuRTk“zas−UG
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268 pastG–−sγ₂κ−GpusγoπGw−₆γat−₆G₀yGry₆ropβo₀γ₂Gnγp−ptγ₆−sUG

267 xaπoμat−rγaκsGsπt−ra₂tγoπGwγtβGm−κκGw−μ₀raπ−sdGmoμput−rG’γμuκatγoπG’tu₆γ−sUG2021SGXbcTYXW

266 off−₂tsGofGvγπε−rGpκ−xγ₀γκγtyGaπ₆GmoπforμatγoπaκGmβaπα−sGofGszZG‘−₂−ptorGoπG’pκγtGvu₂γf−ras−G
moμpκ−μ−πtatγoπGkssayUG2020SGXbSG−Y[YZ

265 “β−Gst−roγ₆Gμoμ−tasoπ−Gaκt−rsGprot−γπG₂oπtaγπγπαGκuπαGsurfa₂taπtGμoπoκay−rsGγπGaG
₂oπ₂−πtratγoπT₆−p−π₆−πtGμaππ−rUG2021SGXXXSGXWbWb[ 1

264 woκ−₂uκarGsγμuκatγoπGstu₆γ−sGofGs−κfTass−μ₀κyGforGaG₂βroμoπγ₂Gp−ryκ−π−G₆y−dGaκκTatoμGstu₆γ−sGaπ₆G
π−wGapproa₂β−sGtoG₂oars−TαraγπγπαUG2021SGXXbYXW 3

263 o₆γtorγaκdGk₆vaπ₂−₆G’aμpκγπαGaπ₆Gwo₆−κγπαGγπGwoκ−₂uκarG’γμuκatγoπsGforG’κowGaπ₆Gvarα−T’₂aκ−G
lγoμoκ−₂uκarGnyπaμγ₂sUG2021SGbSGac]ccX

262 wo₆−κγπαGtβ−G’tru₂tur−SGnyπaμγ₂sSGaπ₆G“raπsforμatγoπsGofGzrot−γπsGwγtβGtβ−G”x‘o’Gpor₂−Gpγ−κ₆UG
2022SGYZa_SGZccT[X_ 0

261 k₂₂urat−Gn−s₂rγptγoπGofGzrot−γπTzrot−γπG‘−₂oαπγtγoπGaπ₆Gzrot−γπGkααr−αatγoπGwγtβGtβ−G
sμpκγ₂γtT’oκv−πtTlas−₆Gzkm’klGzrot−γπGwo₆−κUG2021SGXZSG 0

260 xaπo₂oμposγt−GofGpuκκ−r−π−sGaπ₆GxaturaκG‘u₀₀−rsdGwk‘“sxsGpor₂−Gpγ−κ₆Gwoκ−₂uκarGnyπaμγ₂sG
’γμuκatγoπsUG2021SGXZSG 2

259 woκ−₂uκarGμo₆−κγπαGofGπaπopκastγ₂GtraπsforμatγoπsGγπGaκv−oκarGfκuγ₆Gaπ₆Gγμpa₂tsGoπGtβ−GκuπαG
surfa₂taπtGfγκμUG2021SGXYabaY 4

258 kπGoκ−₂trostatγ₂Tvarγa₀κ−Gmoars−Tαraγπ−₆Gwo₆−κGforGzr−₆γ₂tγπαGoπtβaκpyGofG–aporγzatγoπSG’urfa₂−G
“−πsγoπSGnγffusγvγtySGmoπ₆u₂tγvγtySGaπ₆Gnγ−κ−₂trγ₂GmoπstaπtGofGkqu−ousGsoπγ₂Gvγquγ₆UG2021SGZ[_SGXXbYZW 0

257 kGβy₀rγ₆G₂oars−Tαraγπ−₆Gμo₆−κGforGstru₂tur−SGsoκvatγoπGaπ₆Gass−μ₀κyGofGκγpγ₆Tκγε−Gp−ptγ₆−sUUG2021SG 1

256 wuκtγs₂aκ−GsγμuκatγoπsGofGprot−γπGaπ₆Gμ−μ₀raπ−Gsyst−μsUUG2021SGaYSGYWZTYWb 0

255 q−₂εoGa₆β−sγoπdGaGμoκ−₂uκarTsγμuκatγoπGp−rsp−₂tγv−GoπGtβ−G−ff−₂tGofGβuμγ₆γtyUUG2022SG 4

254 puκκGs₂aκ−Gstru₂turaκSGμ−₂βaπγ₂aκGaπ₆G₆yπaμγ₂aκGprop−rtγ−sGofGrs–TXGκγposoμ−sUUG2022SGXbSG−XWWcabX 0

253 sπt−rpr−tγπαGtβ−GovoκutγoπaryGo₂βo−sGofGaGzrot−γπGmoμpκ−xGoss−πtγaκGforGsππ−rToarG
w−₂βaπos−πsatγoπUG

252 y₂₂κusγoπGofGtβ−GβuμaπGs−rotoπγπGtraπsport−rGγsGμ−₆γat−₆G₀yGs−rotoπγπTγπ₆u₂−₆G₂oπforμatγoπaκG
₂βaπα−sGγπGtβ−G₀uπ₆κ−G₆oμaγπUUG2022SGXWX_XZ 0

251 ’urfa₂−Goκ−₂trostatγ₂sGqov−rπGtβ−GoμuκsγoπG’ta₀γκγtyGofGlγoμoκ−₂uκarGmoπ₆−πsat−sUUG2022SG 7
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250 moμputatγoπaκGt−₂βπγqu−sGtoGstu₆yGprot−γπG₆yπaμγ₂sGaπ₆G₂oπforμatγoπsUG2022SGXccTYXY

249 zyvγpsndGkGzytβoπGza₂εaα−GforGkπaκysγsGofGzrot−γπTvγpγ₆Gsπt−ra₂tγoπsGfroμGwoκ−₂uκarGnyπaμγ₂sG
’γμuκatγoπsUUGJournal of Chemical Theory and ComputationSG2022SG 6.4 10

248 ”πrav−κγπαGμ−μ₀raπ−Gprop−rtγ−sGatGtβ−Gorαaπ−κκ−Tκ−v−κGwγtβGvγpγ₆nyπUG

247 woκ−₂uκarGwo₆−κγπαGforG‘−κγa₀γκγtyGsssu−sUG2022SGXW]TX]W

246 woκ−₂uκarGμ−₂βaπγsμsGofG₆γr−₂tGaπ₆Gγπ₆γr−₂tGγπt−rpκayG₀−tw−−πGaμyκoγ₆G˛†[YGoκγαoμ−rGaπ₆G
₂βara₂t−rγstγ₂Gκγpγ₆sUG2022SG

245 n−v−κopμ−πtGofGsGsoπGmβaππ−κGlκo₂ε−rsG“arα−tγπαG’uκfoπyκur−aG‘−sγstaπtGwutaπtGu_UYGlas−₆G
mβaππ−κsGforG“r−atγπαGnoxnG’yπ₆roμ−UUG2021SGXYSGbX[W__ 1

244 wo₆−κγπαGsπt−ra₂tγoπsGwγtβγπGaπ₆G₀−tw−−πGz−ptγ₆−Gkμpβγpβγκ−G’upraμoκ−₂uκarGpγκaμ−πtsUUG2022SG 2

243 kGmβoκ−st−roκGnγμ−rG’ta₀γκγz−sGtβ−Gsπa₂tγvat−₆G’tat−GofGaπGsπwar₆Tr−₂tγfγ−rGzotassγuμGmβaππ−κUUG
2022SG 2

242 ’γμuκatγπαG“γμ−T‘−soκv−₆Gnyπaμγ₂sGofGlγoμoκ−₂uκarG’yst−μsUG2022SG 0

241 kGmβoκ−st−roκGnγμ−rG’ta₀γκγz−sGtβ−Gsπa₂tγvat−₆G’tat−GofGaπGsπwar₆T‘−₂tγfγ−rGzotassγuμGmβaππ−κUG

240 ’o₆γuμGlγπ₆γπαG’ta₀γκγz−sGtβ−Gyutwar₆Typ−πG’tat−GofG’o‘“G₀yGvγμγtγπαGluπ₆κ−GnoμaγπGwotγoπsUUG
2022SGXXSG 1

239 ’poπtaπ−ousGvo₂aκGw−μ₀raπ−Gmurvatur−Gsπ₆u₂−₆G₀yG“raπsμ−μ₀raπ−Gzrot−γπsUUG2022SG 1

238 laεGmor−Gnγμ−rGpo₂uss−sG“rγa₂yκακy₂−rγ₆−sGγπGtβ−Gw−μ₀raπ−UUG2021SG

237 nγs−as−Tκγπε−₆G“nzT[ZGβyp−rpβospβoryκatγoπGsuppr−ss−sG“nzT[ZG₂oπ₆−πsatγoπGaπ₆Gaααr−αatγoπUUG
2022SG−XWb[[Z 7

236 “owar₆GaπGatoμγstγ₂Gμo₆−κGofG’k‘’Tmo–TYUG 1

235 oxpκoγtγπαGoπ₆o₂ytosγsGforGxoπT’pβ−rγ₂aκGxaπopartγ₂κ−Gm−κκuκarG”ptaε−UG2022SGYSGXTX_ 2

234 woκ−₂uκarGsγμuκatγoπGofGκγπ−arGo₂ta₂osaπ−GaGmqXWG₂oars−GαraγπGs₂β−μ−UUG2022SG

233 ovaκuatγoπGofGsπt−ra₂tγoπsG₀−tw−−πG’k‘’Tmo–TYG‘lnGaπ₆GpuκκTv−παtβGkmoYGwγtβGmoars−Tqraγπ−₆G
woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsUUG2022SG 1
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232 waαaγπγπGYGaπ₆GzqvaGγπG₀a₂t−rγaκGμ−μ₀raπ−Gμγμγ₂sGsssdGw−μ₀raπ−GfusγoπGaπ₆G₆γsruptγoπUUG2022SG 0

231 moπforμatγoπaκG−πs−μ₀κ−sGofGγπtrγπsγ₂aκκyG₆γsor₆−r−₆Gprot−γπsGaπ₆Gfκ−xγ₀κ−Gμuκtγ₆oμaγπGprot−γπsUUG
2022SG 10

230 z−ptγ₆−G’−κfTass−μ₀κyGγπtoGsta₀κ−Gmapsγ₆Tvγε−Gπaπospβ−r−sGaπ₆GmoTass−μ₀κyGwγtβGnxkGtoGpro₆u₂−G
sμartGartγfγ₂γaκGvγrus−sUUG2022SG_X]SGZc]T[Wa 2

229 kss−ssγπαGtβ−G’ta₀γκγtyGofGlγoκoαγ₂aκGpγ₀rγκsG₀yGwoκ−₂uκarT’₂aκ−G’γμuκatγoπsUUG2022SGYZ[WSGZ]aTZab

228 moμputatγoπaκGwo₆−κsGforGtβ−G’tu₆yGofGzrot−γπGkααr−αatγoπUUG2022SGYZ[WSG]XTab

227 kκαorγtβμsGforGprot−γπG₆−sγαπUUG2022SGXZWSGXTZb 0

226 nataT₆rγv−πG₆γs₂ov−ryGofG₂ar₆γoκγpγπTs−κ−₂tγv−GsμaκκGμoκ−₂uκ−sG₀yG₂oμputatγoπaκGa₂tγv−Gκ−arπγπαUG 2

225 “β−Goff−₂tGofGvγpγ₆GmoμposγtγoπGoπGtβ−Gnyπaμγ₂sGofG“auGpγ₀rγκsUG

224 kπGasso₂γatγoπGt−stGofGtβ−GspatγaκG₆γstrγ₀utγoπGofGrar−Gμγss−πs−GvarγaπtsGwγtβγπGprot−γπGstru₂tur−sG
γ₆−πtγfyGkκzβ−γμ−rNsG₆γs−as−Tr−κat−₆Gpatt−rπsUUG2022SG 1

223 “raπsγtγoπG₀−tw−−πG₂oπforμatγoπaκGstat−sGofGtβ−G“‘ouTXGuYzG₂βaππ−κGproμot−₆G₀yGγπt−ra₂tγoπGwγtβG
zszYUG

222 ’aκtGn−sta₀γκγzatγoπGofGmatγoπγ₂GmoκγstγπGmoμpκ−xatγoπGwγtβγπGzoκyaπγoπγ₂Gwγ₂roα−κsUG2022SG]]SGXaZ_TXa[_ 1

221 ’p−₂γfγ₂Gγπt−ra₂tγoπsGofGp−rγpβ−raκGμ−μ₀raπ−Gprot−γπsGwγtβGκγpγ₆sdGwβatG₂aπGμoκ−₂uκarGsγμuκatγoπsG
sβowGusiUG2022SG 2

220 ‘−pκ−πγsβγπαGrnvGwγtβGsyπtβ−tγ₂GrnvGβasGμuκtγpκ−Gprot−₂tγv−G−ff−₂tsGaαaγπstGs−psγsGγπGμγ₂−UUG2022SG
X]SG−a₀κcZYY 0

219
w−₂βaπγstγ₂GzatβwayGofGvγpγ₆Gzβas−Tn−p−π₆−πtGvγpγ₆GmoroπaGporμatγoπGoπG
zβ−πyκaκaπγπ−Tpuπ₂tγoπaκγz−₆Gqoκ₆Gxaπopartγ₂κ−sdGkGmoμ₀γπ−₆Goxp−rγμ−πtaκGaπ₆Gwoκ−₂uκarG
nyπaμγ₂sG’γμuκatγoπG’tu₆yUUG2022SGXY_SGYY[XTYY]]

2

218 vγαaπ₆Tγπ₆−p−π₆−πtGoκγαoμ−rγzatγoπGofG“kmsGγsG₂oπtroκκ−₆G₀yGtβ−Gtraπsμ−μ₀raπ−G₆oμaγπGaπ₆G
r−αuκat−sGproκγf−ratγoπGofGa₂tγvat−₆GlG₂−κκsUUG2022SGZbSGXXW]bZ 0

217 sπt−ra₂tγoπG—γtβGtβ−Gvγpγ₆Gw−μ₀raπ−Gsπfκu−π₂−sGp−πtaπyκGzβarμa₂oκoαyUGYSG 1

216 μzzas−sG₂r−at−GaG₂oπs−rv−₆Gaπγoπγ₂Gμ−μ₀raπ−Gfγπα−rprγπtGasGγ₆−πtγfγ−₆GvγaGμuκtγTs₂aκ−GsγμuκatγoπsUG

215 ’taπ₆ar₆Glγπ₆γπαGpr−−Goπ−rαyGaπ₆Gw−μ₀raπ−Gn−sorptγoπGw−₂βaπγsμGforGaGzβospβoκγpas−GmUUG2022SG 1
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214 offγ₂γ−πtGquaπtγfγ₂atγoπGofGκγpγ₆Gpa₂εγπαG₆−f−₂tGs−πsγπαG₀yGaμpβγpatβγ₂Gp−ptγ₆−seG₂oμparγπαGwartγπγG
YGMaμpeGZGwγtβGmrk‘wwZ_UG

213 varα−G’₂aκ−Gry₆ro₆yπaμγ₂aκκyGmoupκ−₆GlrowπγaπGnyπaμγ₂sG’γμuκatγoπsGofGzoκyμ−rG’oκutγoπsG
pκowγπαGtβrouαβGzorousGw−₆γaUUG2022SGX[SG 0

212 w−μ₀raπ−G₂oπta₂tGpro₀a₀γκγtydGkπG−ss−πtγaκGaπ₆Gpr−₆γ₂tγv−G₂βara₂t−rGforGtβ−Gstru₂turaκGaπ₆G
fuπ₂tγoπaκGstu₆γ−sGofGμ−μ₀raπ−Gprot−γπsUUG2022SGXbSG−XWWccaY 1

211 mryoTowGstru₂tur−GofGtβ−Gβ−ptaμ−rγ₂G₂aκ₂γuμGβoμ−ostasγsGμo₆uκatorGXG₂βaππ−κUUG2022SGXWXbZb 0

210 kGμoκ−₂uκarGswγt₂βG₂oπtroκsGtβ−Gγμpa₂tGofG₂βoκ−st−roκGoπGaGuγrG₂βaππ−κUUG2022SGXXcSG−YXWc[ZXXXc 3

209 moμputatγoπaκGμo₆−κsGforGstu₆yγπαGpβysγ₂aκGγπsta₀γκγtγ−sGγπGβγαβG₂oπ₂−πtratγoπG₀γotβ−rap−utγ₂G
forμuκatγoπsUUG2022SGX[SGYW[[a[[ 1

208 –oκtaα−Tsπ₆u₂−₆Gk₆sorptγoπGofGmatγoπγ₂Gxaπopartγ₂κ−sGoπGvγpγ₆Gw−μ₀raπ−sUUG2022SG 0

207 w−μ₀raπ−Gγπt−ra₂tγoπsGofGμγto₂βoπ₆rγaκGκγpγ₆Gtraπsf−rGprot−γπsUG 1

206 sπt−rfa₂−Gr−fγπ−μ−πtGofGκowTGtoGμ−₆γuμTr−soκutγoπGmryoTowG₂oμpκ−x−sGusγπαGrknnymuYU[UUG2022SG 1

205 sμprovγπαGwartγπγGZGforGnγsor₆−r−₆Gaπ₆Gwuκtγ₆oμaγπGzrot−γπsUUGJournal of Chemical Theory and 
ComputationSG2022SG 6.4 5

204 zoκyp−ptγ₆−G₂oatγπαsGoπG₀γoμγπ−raκsGwγtβGsup−rγorGaπtγμγ₂ro₀γaκGaπ₆GaπtγfouκγπαGprop−rtγ−sGγπspγr−₆G
₀yGβuμaπGsaκγvaryGprot−γπsUG2022SGYaSGXWX[[_

203 moars−TqraγπG’γμuκatγoπsGofGw−μ₀raπ−Tk₆sor₀−₆Gr−κγ₂aκGz−ptγ₆−sUUG2022SGY[W]SGXZaTX]W

202 UG2021SG 1

201 ’upraμoκ−₂uκarGyrαaπγzatγoπGofG’k‘’Tmo–Gaπ₆G’k‘’Tmo–TYG–γrγoπsG‘−v−aκ−₆G₀yGmoars−Tqraγπ−₆G
wo₆−κsGofGsπta₂tG–γrusGoπv−κop−sUUG2021SG 3

200 prT₆−p−π₆−πtG₀−βavγorGofGγoπγza₀κ−G₂atγoπγ₂Gκγpγ₆sGγπGμ‘xkT₂arryγπαGκγpopκ−x−sGγπv−stγαat−₆G₀yG
μoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsUG2021SG−YXWW_bZ 1

199 kss−μ₀κyGaπ₆GkπaκysγsGofGm−κκT’₂aκ−Gw−μ₀raπ−Goπv−κop−sUUG2021SG 2

198 ’tru₂turaκSGfuπ₂tγoπaκGaπ₆G₂oμputatγoπaκGstu₆γ−sGofGμ−μ₀raπ−Gr−₂oαπγtγoπG₀yGzκasμo₆γuμG
z−rforγπTvγε−Gzrot−γπsGXGaπ₆GYUG

197 moμp−tγtγv−Gaπ₆VorG₂oop−ratγv−Gγπt−ra₂tγoπsGofGαrapβ−π−TfaμγκyGμat−rγaκsGaπ₆G₀−πzo²aüpyr−π−G
wγtβGpuκμoπaryGsurfa₂taπtdGaG₂oμputatγoπaκGaπ₆G−xp−rγμ−πtaκGstu₆yUUG2021SGXbSG[_ 0

(2021-)

101



196 off−₂tsGofGmβoκ−st−roκGoπGtβ−Gμ−₂βaπγsμGofGf−παy₂γπSGaG₀γofuπαγ₂γ₆−UUG2022SG

195 woκ−₂uκarGnyπaμγ₂sG’γμuκatγoπG’tu₆γ−sGoπGtβ−Gkααr−αatγoπGofGkμyκoγ₆T˛†Gz−ptγ₆−sGaπ₆G“β−γrG
nγsaααr−αatγoπG₀yG”κtrasoπγ₂G—av−Gaπ₆Gsπfrar−₆Gvas−rGsrra₆γatγoπUUG2022SGYaSG 0

194 nγstγπ₂tGκγpγ₆Gμ−μ₀raπ−Gγπt−ra₂tγoπGaπ₆Guptaε−GofG₆γff−r−πtγaκκyG₂βarα−₆Gπaπopκastγ₂sGγπG₀a₂t−rγaUUG
2022SGYWSGXcX 1

193 mβapt−rGaUGwoκ−₂uκarGwo₆−κκγπαGofGxu₂κ−γ₂Gk₂γ₆sUGX_]TXca

192 “a₀κ−ōXU₆o₂xUG2019SG

191 –γ₆−oōXUμp[UG2019SG

190 –γ₆−oōYUμp[UG2019SG

189 –γ₆−oōZUμp[UG2019SG

188 –γ₆−oō[Uμp[UG2019SG

187 nataō’β−−tōXUp₆fUG2018SG

186 nataō’β−−tōXUznpUG2020SG

185 nataō’β−−tōYUzγpUG2020SG

184 nataō’β−−tōXUznpUG2019SG

183 nataō’β−−tōXU v’ UG2020SG

182 “a₀κ−ōXUnym UG2020SG

181 nataō’β−−tōXUznpUG2020SG

180 –γ₆−oōXUμp−αUG2020SG

179 –γ₆−oōYUμp−αUG2020SG
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178 nataō’β−−tōXUznpUG2020SG

177 –γ₆−oōXUμp[UG2020SG

176 –γ₆−oōYUμp[UG2020SG

175 –γ₆−oōZUμp[UG2020SG

174 –γ₆−oō[Uμp[UG2020SG

173 –γ₆−oō]Uμp[UG2020SG

172 woκ−₂uκarGw−₂βaπγsμsG”π₆−rκyγπαGmav−oκγπTXGw−₆γat−₆Gw−μ₀raπ−Gmurvatur−UUG2022SGX 0

171 ’tru₂tur−GofGtβ−G’βaε−rGuvG₂βaππ−κGaπ₆Gμ−₂βaπγsμGofGsκowGmTtyp−Gγπa₂tγvatγoπUUG2022SGbSG−a₀μabX[ 7

170 ‘at−TκγμγtγπαGtraπsportGofGposγtγv−κyG₂βarα−₆Garαγπγπ−Gr−sγ₆u−sGtβrouαβGtβ−G’−₂Tμa₂βγπ−ryGγsG
γπt−αraκGtoGtβ−Gμ−₂βaπγsμGofGprot−γπGs−₂r−tγoπUUG2022SGXXSG 1

169 nγμ−rγzatγoπGofGtβ−GpuκμoπaryGsurfa₂taπtGprot−γπGmGγπGaGμ−μ₀raπ−G−πvγroπμ−πtUUG2022SGXaSG−WY_aX]] 1

168 wuκtγs₂aκ−GwnGsγμuκatγoπsGofGwγκ₆Ttyp−Gaπ₆Gsγ₂εκ−Gβ−μoακo₀γπGaααr−αatγoπUUG2022SG

167 xaπopor−G’−πsγπαG“−₂βπγqu−GforG’tu₆yγπαGtβ−Grofμ−γst−rGoff−₂tUUG2022SG−YYWWcYX 0

166 ’tru₂tur−GofGmUG−κ−αaπsG“wmTXG₂oμpκ−xGγκκuμγπat−sGau₆γtoryGμ−₂βaπos−πsoryGtraπs₆u₂tγoπUG 1

165 k₆sorptγoπGofGzuκμoπaryGaπ₆Goxoα−π−ousG’urfa₂taπtsGoπG’k‘’Tmo–TYG’pγε−Gzrot−γπUUG2022SG

164 w−₂βaπγsμG₀−βγπ₆Gzoκysor₀at−sNGsπβγ₀γtoryGoff−₂tGoπGzTqκy₂oprot−γπUUG2022SG 0

163 n−v−κopμ−πtGofGaGry₀rγ₆T‘−soκutγoπGpor₂−Gpγ−κ₆GforGz−ptγ₆−G’−κfTkss−μ₀κyG’γμuκatγoπsdGyptγμγzγπαG
z−ptγ₆−Tz−ptγ₆−Gaπ₆Gz−ptγ₆−T’oκv−πtGsπt−ra₂tγoπsUUG2022SG 2

162
“β−G–aκZ[w−tSG“βrX_[sκ−Gaπ₆G’−rYYWmysGzoκyμorpβγsμsGofGtβ−G˛†YTk₆r−π−rαγ₂G‘−₂−ptorGaπ₆G“β−γrG
moπs−qu−π₂−sGoπGtβ−G‘−₂−ptorGmoπforμatγoπaκGp−atur−sdGkGwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπG’tu₆yUG
2022SGYZSG][[c

161 sπv−stγαatγoπGofGtβ−Gstru₂turaκGaπ₆G₆yπaμγ₂aκGprop−rtγ−sGofGβuμaπGuπ₂oupκγπαGprot−γπGYGtβrouαβG
μoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsUUG2022SGXX[SGXWbYWZ
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160 ’tru₂turaκG₆yπaμγ₂sGofGsμootβ−π−₆GO’wyPGγπGtβ−G₂γκγaryGμ−μ₀raπ−Gaπ₆GγtsGγπt−ra₂tγoπGwγtβG
μ−μ₀raπ−Gκγpγ₆sUUG2022SGXbZc[_ 0

159 moop−ratγv−Gaπtγμγ₂ro₀γaκGa₂tγoπGofGμ−κγttγπGoπGκγpγ₆Gμ−μ₀raπ−sdGkG₂oars−Tαraγπ−₆Gμoκ−₂uκarG
₆yπaμγ₂sGstu₆yUUG2022SGXb_[SGXbZc]] 0

158 ’−γpγπGtraπsμ−μ₀raπ−Gs−αμ−πtsG₂rγtγ₂aκκyGfuπ₂tγoπGγπGtrγακy₂−rγ₆−Gπu₂κ−atγoπGaπ₆Gκγpγ₆G₆ropκ−tG
₀u₆₆γπαGfroμGtβ−Gμ−μ₀raπ−UUG2022SGXXSG 1

157 ’tru₂turaκGlas−sGforGtβ−Gsπvoκv−μ−πtGofGzβospβatγ₆yκγπosγtoκT[S]T₀γspβospβat−GγπGtβ−G
sπt−rπaκγzatγoπGofGtβ−Gm−κκTz−π−tratγπαGz−ptγ₆−Gz−π−tratγπUG 0

156 woκ−₂uκarGwo₆−κγπαGofGxaπopartγ₂κ−sUG2022SG_bXTaWZ

155 “raπsγtγoπG₀−tw−−πG₂oπforμatγoπaκGstat−sGofGtβ−G“‘ouTXGuYzG₂βaππ−κGproμot−₆G₀yGγπt−ra₂tγoπGwγtβG
zszYUG2022SG 0

154 ’tru₂turaκSGpuπ₂tγoπaκGaπ₆GmoμputatγoπaκG’tu₆γ−sGofGw−μ₀raπ−G‘−₂oαπγtγoπG₀yGzκasμo₆γuμG
z−rforγπTvγε−Gzrot−γπsGXGaπ₆GYUG2022SG[Z[SGX_a_[Y

153 woκ−₂uκarG₀asγsGofGtraπsportGofGsurfa₂−Gfuπ₂tγoπaκγs−₆Gαoκ₆Gπaπopartγ₂κ−sGtoGpuκμoπaryGsurfa₂taπtUG
2022SGXYSGXbWXYTXbWYX

152 z−ptγ₆−Gμ−₆γat−₆G₂oκorγμ−trγ₂G₆−t−₂tγoπGofG’k‘’Tmo–TYGusγπαGαoκ₆Gπaπopartγ₂κ−sdGaGμoκ−₂uκarG
₆yπaμγ₂sGsγμuκatγoπGstu₆yUG2022SGYbSG

151 “woG₆−₂a₆−sGofGwartγπγdGl−tt−rG₀−a₆sSG₀roa₆−rGs₂op−UG 5

150 nγs₂ov−rγπαGxov−κG’μaκκGwoκ−₂uκ−Gmoμpouπ₆GforGzr−v−πtγoπGofGwoπo₂κoπaκGkπtγ₀o₆yG
’−κfTksso₂γatγoπUG2022SGXXSG[W 0

149 offγ₂γ−πtG†uaπtγfγ₂atγoπGofGvγpγ₆Gza₂εγπαGn−f−₂tG’−πsγπαG₀yGkμpβγpatβγ₂Gz−ptγ₆−sdGmoμparγπαG
wartγπγGYGaπ₆GZGwγtβGmrk‘wwZ_UGJournal of Chemical Theory and ComputationSG 6.4 2

148 kutoμat−₆Gzrot−γπG’−₂oπ₆aryG’tru₂tur−Gkssγαπμ−πtGfroμGm˛–GzosγtγoπsG”sγπαGx−uraκGx−tworεsUG
2022SGXYSGb[X

147 oxtra₂tγπαGtγμ−Gs−rγ−sGμat₂βγπαGaGsμaκκTaπακ−G TrayGs₂att−rγπαGprofγκ−GfroμGtraδ−₂torγ−sGofGμoκ−₂uκarG
₆yπaμγ₂sGsγμuκatγoπsUG2022SGXYSG

146 sμpa₂tGofG’urfa₂−GzoκarγtyGoπGvγpγ₆Gkss−μ₀κyGuπ₆−rG’patγaκGmoπfγπ−μ−πtUG2022SGZbSGa][]Ta]]a

145 sμpa₂tGofGpatβoα−πγ₂GμutatγoπsGofGtβ−Gqv”“XGακu₂os−Gtraπsport−rGoπGsoκut−G₂arrγ−rG₆yπaμγ₂sGusγπαG
moμnYxG−πβaπ₂−₆GsaμpκγπαUGbSGZYY

144 woκ−₂uκarGw−₂βaπγsμGofGmn[[Groμo₆γμ−rγzatγoπGwo₆uκat−₆G₀yGzaκμγtoyκatγoπGaπ₆Gw−μ₀raπ−G
oπvγroπμ−πtsUG2022SG

143 sπt−ra₂tγoπsGoπGzrot−γπsGkrγsγπαGfroμGtβ−G’−κfTkss−μ₀κyGofGaGzoκy−κ−₂troκyt−GlrusβUG
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142 zor−GporμatγoπGw−₂βaπγsμGofGkTl−taGz−ptγ₆−GoπGtβ−Gpκuγ₆Gw−μ₀raπ−dGkGmoμ₀γπ−₆Gmoars−Tqraγπ−₆G
aπ₆GkκκTktoμγ₂Gwo₆−κUG2022SGYaSGZcY[

141 u−yGasp−₂tsGofGtβ−GpastGZWGY−arsGofGprot−γπG₆−sγαπUG 1

140 “β−Gαuγ₆aπ₂−Gaπ₆Ga₆β−sγoπGprot−γπGpv‘“YG₆γμ−rγz−sGγπG₂γsGvγaG₆uaκGsμaκκT ZTsμaκκGtraπsμ−μ₀raπ−G
μotγfsUG2022SG 0

139 ksT₀as−₆Gstru₂tur−Gpr−₆γ₂tγoπG−μpow−rsGγπt−αratγv−Gstru₂turaκGaπaκysγsGofGβuμaπGπu₂κ−arGpor−sUG
2022SGZa_SG 10

138 ’γμuκatγoπGstu₆yGofG₆oμaγπGforμatγoπGγπGaGμo₆−κG₀a₂t−rγaκGμ−μ₀raπ−UG 0

137 ”πrav−κγπαGμ−μ₀raπ−Gprop−rtγ−sGatGtβ−Gorαaπ−κκ−Tκ−v−κGwγtβGvγpγ₆nyπUG2022SGYWSGZ_W[TZ_X[ 1

136 zoκy−tβyκ−πγμγπ−â��nxkGxaπopartγ₂κ−sGuπ₆−rGoπ₆osoμaκGk₂γ₆γfγ₂atγoπGaπ₆Gsμpκγ₂atγoπGtoGq−π−G
n−κγv−ryUG2022SGZbSGbZbYTbZca 1

135 woκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsGofGovaκ₀uμγπGa₆sorptγoπGatGsquaκ−π−Vwat−rGγπt−rfa₂−UG2022SG

134 kπtγ₀o₆yâ��πaπo₀o₆yG₂oμ₀γπatγoπGγπ₂r−as−sGtβ−γrGπ−utraκγzγπαGa₂tγvγtyGaαaγπstG’k‘’Tmo–TYGaπ₆G
πaπo₀o₆yGrXXTr[GγsG−ff−₂tγv−GaαaγπstGkκpβaSGuappaGaπ₆Gn−κtaGvarγaπtsUG2022SGXYSG 1

133 “atkGaπ₆G“atlGα−π−rat−GaGβy₆ropβo₀γ₂Gμγsμat₂βGγμportaπtGforGtβ−Gfuπ₂tγoπGaπ₆Gass−μ₀κyGofGtβ−G
“atGtraπsκo₂oπGγπGos₂β−rγ₂βγaG₂oκγUG2022SGXWYYZ_ 0

132 wuκtγfa₂−t−₆GmoμputatγoπaκGwo₆−κγπαGγπGqκy₂os₂γ−π₂−UG 7

131 k₂₂urat−Gaπ₆Goffγ₂γ−πtGostγμatγoπGofGv−ππar₆â��toπ−sGsπt−ra₂tγoπsGforGmoars−Tqraγπ−₆Gzartγ₂κ−sGvγaGaG
zot−πtγaκGwat₂βγπαGw−tβo₆UGJournal of Chemical Theory and ComputationSG 6.4 0

130 sπG’γκγ₂oGkss−ssμ−πtGofGtβ−Gvγpγ₆Gpγπα−rprγπtG’γαπatur−GofGk“zYSGtβ−Goss−πtγaκGz[Tk“zas−GofGwaκarγaG
zarasγt−sUG2022SGXYSGaWY

129 sμpκ−μ−πtatγoπGofG“−κ−s₂opγπαGlox−sGγπGk₆aptγv−G’t−−r−₆Gwoκ−₂uκarGnyπaμγ₂sUGJournal of Chemical 
Theory and ComputationSG 6.4 0

128 moμputatγoπaκGaπ₆Goxp−rγμ−πtaκGovaκuatγoπGofGtβ−G’ta₀γκγtyGofGaGqvzTXTκγε−Gz−ptγ₆−GγπG
otβaπoκâ��—at−rGwγxtur−sUG2022SGX[SGX[_Y

127 moars−Tqraγπ−₆G—at−rGwo₆−κGn−v−κopμ−πtGforGk₂₂urat−Gnyπaμγ₂sGaπ₆G’tru₂tur−Gzr−₆γ₂tγoπUG

126 off−₂tGofGmβoκ−st−roκGoπGmccGnγμ−rγzatγoπdG‘−v−aκ−₆G₀yGwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsUGcSG 1

125 mar₆γoκγpγπSGaπ₆GπotGμoπoκyso₂ar₆γoκγpγπSGpr−f−r−πtγaκκyG₀γπ₆sGtoGtβ−Gγπt−rfa₂−GofGmoμpκ−x−sGsssGaπ₆G
s–UG
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124 ksyπ₂βroπousG‘−₂γpro₂aκGmoupκγπαGofGwartγπγGYUYGmoars−Tqraγπ−₆Gaπ₆Gmrk‘wwZ_GkκκTktoμG
’γμuκatγoπsGγπGaπGkutoμat−₆Gwuκtγs₂aκ−Gpraμ−worεUGJournal of Chemical Theory and ComputationSG 6.4 0

123
off−₂tGofGt−μp−ratur−SGprSGaπ₆Gt−rμγπaκGαroupsGoπGstru₂turaκGprop−rtγ−sGofG₂ar₀oπG
πaπotu₀−T₆−π₆rγμ−rG₂oμposγt−sdGkG₂oars−Tαraγπ−₆Gμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπGstu₆yUG2022SG
Z_ZSGXXcbY]

0

122 kG“β−or−tγ₂aκGz−rsp−₂tγv−GoπGtβ−G“β−rμo₆yπaμγ₂G’ta₀γκγtyGofGzoκyμ−rGlκ−π₆sGforG’oκarGm−κκsdGproμG
oxp−rγμ−πtsGtoGzr−₆γ₂tγv−Gwo₆−κγπαUGYYWWXaY 2

121 wo₆−κγπαGk₆sorptγoπSGmoπforμatγoπSGaπ₆Gyrγ−πtatγoπGofGtβ−GpγsXG“aγκGkπ₂βorGatGtβ−Gwγto₂βoπ₆rγaκG
yut−rGw−μ₀raπ−UG2022SGXYSGa]Y

120 “raπsf−ra₀κ−Gaπ₆Gzoκarγza₀κ−Gmoars−Gqraγπ−₆Gwo₆−κGforGzrot−γπsTzrowz“UG2022SGXbSG]W[_T]W]] 2

119 zoκyμyxγπsGγπ₆u₂−Gκγpγ₆Gs₂raμ₀κγπαGaπ₆G₆γsruptGtβ−Gβoμ−ostasγsGofGqraμTπ−αatγv−G₀a₂t−rγaG
μ−μ₀raπ−UG2022SG 0

118 ’γ₆−GmβaγπGq−oμ−tryGn−t−rμγπ−sGtβ−Gpγ₀rγκκatγoπGzrop−πsγtyGofGaGwγπγμaκG“woTl−a₆sTp−rT‘−sγ₆u−G
z−ptγ₆−Gwo₆−κUG2022SGXY_SG]aaYT]abW

117 pa₂γκγtatγπαGmqGsγμuκatγoπsGwγtβGwkndGtβ−GwkrtγπγGnata₀as−G’−rv−rUG 0

116 moπ₂−πtratγoπT₆−p−π₆−πtG₂ortγsoπ−Ga₆sorptγoπGaπ₆Gγπt−ra₂tγoπGwγtβGμo₆−κGκuπαGsurfa₂taπtG
μoπoκay−rUGXTXY 1

115 xu₂κ−atγoπGaπ₆GαrowtβGofGαoκ₆Gπaπopartγ₂κ−sGγπGtβ−Gpr−s−π₂−GofG₆γff−r−πtGsurfa₂taπtsUGkG₆γssγpatγv−G
partγ₂κ−G₆yπaμγ₂sGstu₆yUG2022SGXYSG 0

114 oxpκorγπαGtβ−G₀γπ₆γπαGεγπ−tγ₂sGaπ₆G₀−βavγorsGofGs−κfTaααr−αat−₆G₀−taTaμyκoγ₆Goκγαoμ−rsGtoG
pβas−Ts−parat−₆Gκγpγ₆GraftsGwγtβGorGwγtβoutGαaπακγosγ₆−T₂κust−rsUG2022SGXW_ba[ 0

113 klmkXGγsGaπG−xtra₂−κκuκarGpβospβoκγpγ₆Gtraπsκo₂as−UG2022SGXZSG 1

112 “β−G−ff−₂tGofGκγpγ₆G₂oμposγtγoπGoπGtβ−G₆yπaμγ₂sGofGtauGfγ₀rγκsUG 1

111 myq‘swoxdGmoars−Tqraγπ−₆Gw−tβo₆GforGwo₆−κγπαGofGw−μ₀raπ−Gzrot−γπsGγπGsμpκγ₂γtGoπvγroπμ−πtsUG

110 “β−G−ff−₂tsGofGs−ruμGaκ₀uμγπGpr−Ta₆sorptγoπGofGπaπopartγ₂κ−sGoπGprot−γπG₂oroπaGaπ₆Gμ−μ₀raπ−G
γπt−ra₂tγoπdGkGμoκ−₂uκarGsγμuκatγoπGstu₆yUG2022SGX_aaaX 0

109 kπtγfouκγπαGp−rforμaπ₂−Gaπ₆Gμ−₂βaπγsμGaπaκysγsGofGμarγπ−Gp−ptγ₆−Gμo₆γfγ−₆GaκuμγπuμGaκκoyG
surfa₂−UG2022SG[[]SGXYba[Y 0

108 zroto₂oκGtoGstu₆yGtβ−Goκγαoμ−rγ₂GorαaπγzatγoπGofGsγπακ−TspaπGtraπsμ−μ₀raπ−Gp−ptγ₆−sGusγπαG
μoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsUG2022SGZSGXWX_Z_

107 kπγoπγ₂Gκγpγ₆sGγπ₆u₂−GaGfoκ₆Tuπfoκ₆GtraπsγtγoπGγπGtβ−Gμ−μ₀raπ−Ttraπsκo₂atγπαGoπαraγκ−₆G
βoμ−o₆oμaγπUG2022SGXb_[SGXb[WZW
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106 xaπoporousGw−μ₀raπ−sGofGn−πs−κyGza₂ε−₆Gmar₀oπGxaπotu₀−sGporμ−₆G₀yGvγpγ₆Tw−₆γat−₆G
’−κfTkss−μ₀κyUG 0

105 ’tru₂turaκG₀asγsGforGμ−μ₀raπ−Gatta₂εG₂oμpκ−xGγπβγ₀γtγoπG₀yGmn]cUG 0

104 ’k‘’Tmo–GTYGspγε−Gprot−γπGaααr−αatγoπGγsGtrγαα−r−₆G₀yG₀a₂t−rγaκGκγpopoκysa₂₂βarγ₆−UG 0

103 “raπsposγtγoπGofGpoκyμ−rT−π₂apsuκat−₆GsμaκκGγπt−rf−rγπαG‘xkGtβrouαβGκuπαGsurfa₂taπtGμo₆−κsGatG
tβ−GaγrTwat−rGγπt−rfa₂−UG2022SG]_ZSGXXXaW[ 0

102 “β−or−tγ₂aκGstu₆yGofGμa₂ro₂y₂κγ₂GβostGμoκ−₂uκ−sdGfroμGsupraμoκ−₂uκarGr−₂oαπγtγoπGtoGs−κfTass−μ₀κyUG
2022SGY[SGXcWXXTXcWYb 1

101 moμputatγoπaκG₆−sγαπGofGs−κfTass−μ₀κγπαGp−ptγ₆−G₂βassγsGμat−rγaκsGforGsyπtβ−tγ₂G₂−κκsUG 0

100 z−rforμaπ₂−G−ffγ₂γ−πtGμa₂roμoκ−₂uκarGμ−₂βaπγ₂sGvγaGsu₀Tπaπoμ−t−rGsβap−G₀as−₆G₂oars−GαraγπγπαUG 1

99 vγpγ₆Gwo₆uκatγoπGofGaGmκassGlGqzm‘dGoκu₂γ₆atγπαGtβ−Gwo₆uκatoryG‘oκ−GofGzsO[S]PzYGvγpγ₆sUG 2

98 n−−pGγπsγ₆−Gμoκ−₂uκ−sGTG₆γαγtaκGtwγπsGatGtβ−Gπaπos₂aκ−UG2022SG[SGZY[TZ[X 0

97 kπtγμγ₂ro₀γaκGz−ptγ₆−Gw−₂βaπγsμG’tu₆γ−₆G₀yG’₂att−rγπαTquγ₆−₆Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπUG
2022SGXY_SG_cYYT_cZ] 0

96 “β−G₆yπaμγ₂Gγπt−rpκayGofGzszGYGaπ₆Gk“zGγπGtβ−Gr−αuκatγoπGofGtβ−GuGk“zG₂βaππ−κUG 1

95
moμparatγv−G’tu₆yGofG’tat−Tn−p−π₆−πtGmβoκ−st−roκGlγπ₆γπαG’γt−sGγπGk₆−πosγπ−GkYkGaπ₆GkXG
‘−₂−ptorsG”sγπαGmoars−Tqraγπ−₆Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsGγπGlγoκoαγ₂aκκyG‘−κ−vaπtG
w−μ₀raπ−sUG

0

94 ”πγqu−Gstru₂turaκGf−atur−sGofG₂κau₆γπT]Gaπ₆G₂κau₆γπTX]Gκ−a₆GtoGfuπ₂tγoπaκκyG₆γstγπ₂tGtγαβtGδuπ₂tγoπG
straπ₆Gar₂βγt−₂tur−UG 0

93 “owar₆Gk₂₂urat−Gmoars−Tqraγπ−₆G’γμuκatγoπsGofGnγsor₆−r−₆Gzrot−γπsGaπ₆G“β−γrGnyπaμγ₂G
sπt−ra₂tγoπsUG2022SG_YSG[]YZT[]Z_ 1

92 moμput−rTkγ₆−₆Gn−sγαπGofGvassoTκγε−G’−κfTkss−μ₀κγπαGkπtγ₂aπ₂−rGz−ptγ₆−sGwγtβGwuκtγpκ−Gpuπ₂tγoπsG
forG“arα−t−₆G’−κfTn−κγv−ryGaπ₆Gmaπ₂−rG“r−atμ−πtsUG2022SGX_SGXZabZTXZacc 0

91 kG₂oars−Tαraγπ−₆Gapproa₂βGtoGxw‘GT₆ataTassγst−₆Gμo₆−κγπαGofGprot−γπGstru₂tur−sUG 0

90 “β−GxkvmxG₂βaππ−κGr−αuκat−sGμ−tastasγsGaπ₆GπoπμaκγαπaπtG₂−κκG₆γss−μγπatγoπUG 1

89 sπsγαβtGγπtoGtβ−GsπγtγaκG’taα−sGofGtβ−Gpoκ₆γπαGzro₂−ssGγπGyπ₂oπas−G‘−v−aκ−₆G₀yG”x‘o’UG 0
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88 ¯wγtt−rγoπγ₂Glγoμat−rγaκsUG 6

87 mofγκγπTw−μ₀raπ−Gsπt−ra₂tγoπsdGoκ−₂trostatγ₂Goff−₂tsGγπGzβospβoγπosγtγ₆−Gvγpγ₆Glγπ₆γπαUG 0

86 yrαaπγzatγoπsGofGμ−κγttγπGp−ptγ₆−sGaft−rGspoπtaπ−ousGp−π−tratγoπGγπtoG₂−κκGμ−μ₀raπ−sUG2022SG 0

85 μzzas−sG₂r−at−GaG₂oπs−rv−₆Gaπγoπγ₂Gμ−μ₀raπ−Gfγπα−rprγπtGasGγ₆−πtγfγ−₆GvγaGμuκtγTs₂aκ−GsγμuκatγoπsUG
2022SGXbSG−XWXW]ab 0

84 moμputatγoπaκGtooκsGtoGstu₆yG‘xkTprot−γπG₂oμpκ−x−sUGcSG 0

83 wo₆−κγπαGofGsupraμoκ−₂uκarG₀γopoκyμ−rsdGv−a₆γπαGtβ−GγπGsγκγ₂oGr−voκutγoπGofGtγssu−G−παγπ−−rγπαGaπ₆G
πaπoμ−₆γ₂γπ−UG2022SGXXSGYc_]TYcc_ 0

82 mar₆γoκγpγπSGaπ₆GπotGμoπoκyso₂ar₆γoκγpγπSGpr−f−r−πtγaκκyG₀γπ₆sGtoGtβ−Gγπt−rfa₂−GofGmoμpκ−x−sGsssGaπ₆G
s–UG 0

81 xoG₆aπ₂−SGπoGpartπ−rHGkGtaκ−GofGr−₂−ptorGfκ−xγ₀γκγtyGγπG₆o₂εγπαGaπ₆GvγrtuaκGs₂r−−πγπαUG2022SG 0

80 ’−κfTass−μ₀κyGofGaπGγπGsγκγ₂oG₆−sγαπ−₆G₆γp−ptγ₆−G₆−rγvatγv−GtoGo₀taγπGpβotoTr−spoπsγv−Gv−sγ₂κ−sUG 0

79 wuκtγs₂aκ−Gμo₆−κκγπαGofG₂κau₆γπT₀as−₆Gass−μ₀κγ−sdGaGμaαπγfyγπαGακassGforGπov−κGstru₂tur−sGofG
₀γoκoαγ₂aκGγπt−rfa₂−sUG2022SG 0

78 “owar₆sG₆−sγαπGofG₆ruαsGaπ₆G₆−κγv−ryGsyst−μsGwγtβGtβ−GwartγπγG₂oars−Tαraγπ−₆Gμo₆−κUGXT]X 1

77 wγto₂βoπ₆rγaκGpβospβoκγpγ₆GγμportGμ−₆γat−₆G₀yG–nkmSGaG₆γμ−rγ₂G₀−taG₀arr−κGs₂raμ₀κas−UG 0

76 rowGno−sGq−₂εoGu−ratγπG’tγ₂εGtoGry₆ropβγκγ₂Gaπ₆Gry₆ropβo₀γ₂G’urfa₂−sGγπGtβ−Gzr−s−π₂−Gaπ₆G
k₀s−π₂−GofG—at−riGkπGktoμγstγ₂Gwoκ−₂uκarGnyπaμγ₂sGsπv−stγαatγoπUG 1

75 k₆aptγv−Gfor₂−G₀γasγπαGaκαorγtβμsdGx−wG₂oπv−rα−π₂−Gr−suκtsGaπ₆Gt−πsorGapproxγμatγoπsGofGtβ−G₀γasUG
2022SGZYSG 0

74 off−₂tγv−Gwoκ−₂uκarGnyπaμγ₂sGfroμGx−uraκTx−tworεGlas−₆G’tru₂tur−Gzr−₆γ₂tγoπGwo₆−κsUG 0

73 wa₂βγπ−Gκ−arπγπαGov−r₂oμ−sGβuμaπG₀γasGγπGtβ−G₆γs₂ov−ryGofGs−κfTass−μ₀κγπαGp−ptγ₆−sUG 3

72 waαaγπγπGYGaπ₆GzqvaGγπGla₂t−rγaκGw−μ₀raπ−Gwγμγ₂sGs–dGw−μ₀raπ−Gmurvatur−Gaπ₆GzartγtγoπγπαUG2022
SG 0

71 ’−κfTn−f−πsγv−Gkπtγμγ₂ro₀γaκG’urfa₂−sG”sγπαGzoκyμyxγπTvoa₆−₆GzoκyOstyr−π−Gsuκfoπat−PGwγ₂roα−κsUG 1
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70 rγ−rar₂βγ₂aκGwat−rγaκsGfroμGrγαβGsπforμatγoπGmoπt−πtGwa₂roμoκ−₂uκarGluγκ₆γπαGlκo₂εsdG
moπstru₂tγoπSGnyπaμγ₂Gsπt−rv−πtγoπsSGaπ₆Gzr−₆γ₂tγoπUG 2

69 ’tru₂tur−sGofGtβ−G“wmTXG₂oμpκ−xGγκκuμγπat−Gμ−₂βaπos−πsoryGtraπs₆u₂tγoπUG2022SG_XWSGac_TbWZ 2

68 n−sγαπ−₆Gmoμpκ−xGz−ptγ₆−T₀as−₆Gk₆aptγv−G’yst−μsdGk´ lottoμTupGkpproa₂βUG 0

67 ’yπ−rαγstγ₂Gaπ₆Gmoμp−tγtγv−Gvγpγ₆Gsπt−ra₂tγoπsGγπGtβ−G’−rotoπγπXkG‘−₂−ptorGwγ₂ro−πvγroπμ−πtUG 1

66 ktoμγstγ₂Gzγ₂tur−sGofG’−κfTkss−μ₀κ−₆Gr−κγ₂aκGz−ptγ₆−Gxaπofγ₀−rsUG 0

65 oxpκorγπαGw−μ₀raπ−Glγπ₆γπαG“arα−tsGofGnγsor₆−r−₆GruμaπG“auGkααr−αat−sGoπGvγpγ₆G‘aftsG”sγπαG
wuκtγs₂aκ−Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsUG2022SGXYSGXWcb 1

64 yptγμγzγπαGtβ−GwartγπγGZGfor₂−Gfγ−κ₆Gr−v−aκsGtβ−G−ff−₂tsGofGtβ−Gγπtrγ₂at−G₀aκaπ₂−G₀−tw−−πG
prot−γπTwat−rGγπt−ra₂tγoπGstr−παtβGaπ₆GsaκtG₂oπ₂−πtratγoπGoπG₀γoμoκ−₂uκarG₂oπ₆−πsat−GforμatγoπUG 0

63 zr−₆γ₂tγv−Gwoκ−₂uκarGwo₆−κsGforGmβarα−₆Gwat−rγaκsG’yst−μsdGproμGoπ−rαyGwat−rγaκsGtoG
lγoμa₂roμoκ−₂uκ−sUGYYW[YaY 0

62 p−₀rγκ−Gt−μp−ratur−sGμo₆uκat−Gtβ−GforμatγoπGofGγμμuπ−G₂oμpκ−x−sGr−κ−vaπtGforGautoγμμuπ−G
₆γs−as−sUG2023SGXXXSGXWZ[Y] 0

61 s₆−πtγfγ₂atγoπGofGpossγ₀κ−G₀γπ₆γπαGμo₆−sGofG’k‘’Tmo–TYGspγε−GxTt−rμγπaκG₆oμaγπGforGαaπακγosγ₆−G
qwXUG2023SGbXYSGX[WY_W 0

60 wuκtγs₂aκ−GmoμputatγoπaκGkpproa₂β−sGtowar₆Gtβ−G”π₆−rstaπ₆γπαGofGwat−rγaκsUGYYWW_Yb 1

59 vγpγ₆G₀γ₂−κκ−sGγπGtβ−Gstu₆yGofG₀γoμ−μ₀raπ−G₂βara₂t−rγstγ₂sUG 0

58 wutatγoπaκGsπsγαβtGγπtoGkκκost−rγ₂G‘−αuκatγoπGofGuγrGmβaππ−κGk₂tγvγtyUG2022SGaSG[Z_YXT[Z_Z[ 0

57 rγ−rar₂βγ₂aκGmoars−Tqraγπ−₆G’trat−αyGforGwa₂roμoκ−₂uκarG’−κfTkss−μ₀κydGkppκγ₂atγoπGtoGr−patγtγsGlG
–γrusTvγε−Gzartγ₂κ−sUG2022SGYZSGX[_cc 0

56 kpproa₂β−sGaπ₆Gz−rsp−₂tγv−GofGmoars−Tqraγπ−₆Gwo₆−κγπαGaπ₆G’γμuκatγoπGforGzoκyμ−râ��xaπopartγ₂κ−G
ry₀rγ₆G’yst−μsUG2022SGaSG[a]_aT[a]b_ 0

55 xnz]YGa₂tsGasGaGr−₆oxGs−πsorGγπGzsxuXVzarεγπTμ−₆γat−₆GμγtopβaαyUG 1

54 zr−₆γ₂tγπαGtβ−Gkss−μ₀κyGofGtβ−G“raπsμ−μ₀raπ−GnoμaγπsGofG–γraκGmβaππ−κGporμγπαGzrot−γπsGaπ₆G
z−ptγ₆−GnruαG’₂r−−πγπαG”sγπαGaGno₂εγπαGkpproa₂βUG2022SGXYSGXb[[ 0

53 oπ₂apsuκatγoπGofGqoκ₆Tlas−₆Gkπtγ₂aπ₂−rGkα−πtsGγπGzrot−as−Tn−αra₆a₀κ−Gz−ptγ₆−Gxaπofγκaμ−πtsG
oπβaπ₂−sG“β−γrGzot−π₂yUG 0
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52 wo₆−κγπαGofGfκ−xγ₀κ−Gμ−μ₀raπ−T₀ouπ₆G₀γoμoκ−₂uκarG₂oμpκ−x−sGforGsoκutγoπGsμaκκTaπακ−Gs₂att−rγπαUG
2022SG 0

51 ovoκutγoπGofGˇ�Tz−ptγ₆−G’−κfTkss−μ₀κydGproμG”π₆−rstaπ₆γπαGtoGzr−₆γ₂tγoπGaπ₆GmoπtroκUG2022SGZbSGX][_ZTX][a] 0

50 moμparatγv−G’tu₆yGofG‘−₂−ptorTSG‘−₂−ptorG’tat−TSGaπ₆Gw−μ₀raπ−Tn−p−π₆−πtGmβoκ−st−roκGlγπ₆γπαG
’γt−sGγπGkYkGaπ₆GkXGk₆−πosγπ−G‘−₂−ptorsG”sγπαGmoars−Tqraγπ−₆Gwoκ−₂uκarGnyπaμγ₂sG’γμuκatγoπsUG 0

49 sπG’γκγ₂oGkπaκysγsGofGxaπopκastγ₂sâ��Gaπ₆G˛†Taμyκoγ₆Gpγ₀rγκsâ��Gsπt−ra₂tγoπsUG2023SGYbSGZbb 0

48 q−π−ratγπαGaG₂oπforμatγoπaκGκaπ₆s₂ap−GofGu₀γquγtγπG₂βaγπsGatGatoμγstγ₂Gr−soκutγoπG₀yG₀a₂εTμappγπαG
₀as−₆GsaμpκγπαUGXWSG 0

47 krtγfγ₂γaκG−xtra₂−κκuκarGμatrγxGs₂affoκ₆sGofGμo₀γκ−Gμoκ−₂uκ−sG−πβaπ₂−GμaturatγoπGofGβuμaπGst−μG
₂−κκT₆−rγv−₆Gπ−uroπsUG2023SG 0

46 woκ−₂uκarGwo₆−κγπαGsπsγαβtsGγπtoGtβ−G’tru₂tur−Gaπ₆Gl−βavγorGofGsπt−αrγπsdGkGr−vγ−wUG2023SGXYSGZY[ 0

45 mvszT’−qGkπaκysγsGoπa₀κ−sGtβ−Gn−sγαπGofG‘γ₀osoμaκG‘xkGlaγtGyκγαoπu₂κ−otγ₆−sG“βatGzrot−₂tG
kαaγπstmcy‘paYkv’Vp“nTksso₂γat−₆GzoκyTq‘GzatβopβysγoκoαyUG 0

44 pa₂γκγtatγπαGmqG’γμuκatγoπsGwγtβGwkndG“β−GwkrtγπγGnata₀as−G’−rv−rUG 0

43 moμput−rG’γμuκatγoπG“−₂βπγqu−sGforGwo₆−κκγπαG’tatγ₂sGaπ₆Gnyπaμγ₂sGofGxaπos₂aκ−G’tru₂tur−sUG2014
SGYZWTYcc 0

42 zartγ₂κ−T₀as−₆Gμ−sos₂aκ−Gμo₆−κγπαGaπ₆G₂oars−TαraγπγπαGμ−tβo₆sUG2023SGa]TXXX 0

41 n−v−κopμ−πtGofGaGnataT₆rγv−πGsπt−αratγv−Gwo₆−κGofGla₂t−rγaκGmβroμosoμ−UG 0

40 zrot‘kzdGzr−₆γ₂tγπαGvγpγ₆Gk₂₂−ssγ₀γκγtyG“oα−tβ−rGwγtβG’oκv−πtGk₂₂−ssγ₀γκγtyGofGzrot−γπsGγπGyπ−G‘uπUG 0

39 k´ “opT₆owπ´ aπ₆´ lottoμTup´ moμ₀γπ−₆´ ’trat−αy´ for´ zaraμ−t−rγzatγoπ´ of´ moars−Tαraγπ−₆´ por₂−´ pγ−κ₆s´ for´ zβospβoκγpγ₆sUG0

38 kGnγpβ−πyκaκaπγπ−Glas−₆Gz−πtap−ptγ₆−GwγtβGpγ₀rγκκatγπαG’−κfTkss−μ₀κγπαGzrop−rtγ−sUG2023SGX]SGZaX 0

37 prTn−p−π₆−πtGmoπforμatγoπaκG’wγt₂βGsμpa₂tsG’ta₀γκγtyGofGtβ−Gzs₀’Gnγμ−rUG2023SGX[SGcW]TcXX 0

36 kGβy₀rγ₆Gapproa₂βGforG₂oars−TαraγπγπαGβ−κγ₂aκGp−ptoγ₆sdG’oκvatγoπSGs−₂oπ₆aryGstru₂tur−SGaπ₆G
ass−μ₀κyUG2023SGX]bSGXX[XW] 0

35 ‘ooμGforGγμprov−μ−πtGγπGtβ−GγπγtγaκGμartγπγGZGparaμ−t−rγzatγoπGofGp−ptγ₆−Gγπt−ra₂tγoπsUG2023SGbXcSGX[W[Z_ 0
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34 vγpγ₆G₆oμaγπG₀ouπ₆aryGtrγαα−rsGμ−μ₀raπ−G₆aμaα−Gaπ₆Gprot−γπGfoκ₆γπαGofGβuμaπGγsκ−tGaμyκoγ₆G
poκyp−ptγ₆−GγπGtβ−G−arκyGpatβoα−π−sγsGofGaμyκoγ₆G₆γs−as−sUG2023SGYc_SGXW_ccZ 0

33 “β−G₂oπfκu−π₂−GofGμa₂βγπ−Gκ−arπγπαGaπ₆Gμuκtγs₂aκ−GsγμuκatγoπsUG2023SGbWSGXWY]_c 0

32 moμputatγoπaκGγπsγαβtGγπtoGsta₀γκγtyT−πβaπ₂−₆Gsyst−μsGofGaπtβo₂yaπγπGwγtβGprot−γπVp−ptγ₆−UG2023SG
_SGXWWX_b 0

31 ”π₂ov−rγπαGtβ−Gμ−₂βaπγsμsGofG₂y₂κγ₂Gp−ptγ₆−Gs−κfTass−μ₀κyGγπGμ−μ₀raπ−sGwγtβGtβ−G₂βγraκγtyTawar−G
wkO‘V’P“sxsGfor₂−fγ−κ₆UG2023SG_[YSGb[Tcc 0

30 oπβaπ₂−₆GaπtγfouκγπαGprop−rtγ−sGofGμarγπ−Gaπtγμγ₂ro₀γaκGp−ptγ₆−sG₀yGzoqyκatγoπUGXXSG 0

29 zrot−γπGmrow₆γπαGaπ₆Gmβoκ−st−roκGsπ₂r−as−Gm−κκGw−μ₀raπ−G–γs₂osγtyGγπGaG“−μp−ratur−Gn−p−π₆−πtG
waππ−rUG 0

28 oκu₂γ₆atγπαGa₂tγvatγoπGaπ₆G₆−a₂tγvatγoπG₆yπaμγ₂sGofG–oqp‘TYGtraπsμ−μ₀raπ−G₆oμaγπGwγtβG
₂oars−Tαraγπ−₆Gμoκ−₂uκarG₆yπaμγ₂sGsγμuκatγoπsUG2023SGXbSG−WYbXabX 0

27 ’tru₂turaκG₀asγsGforGμ−μ₀raπ−Gatta₂εG₂oμpκ−xGγπβγ₀γtγoπG₀yGmn]cUG2023SGX[SG 0

26 ”tγκγzγπαGwa₂βγπ−Gv−arπγπαGtoGqr−atκyGoxpaπ₆Gtβ−G‘aπα−Gaπ₆Gk₂₂ura₂yGofGlottoμT”pG
moars−Tqraγπ−₆Gwo₆−κsGtβrouαβG–γrtuaκGzartγ₂κ−sUG 1

25 lγπ₆γπαGofG’k‘’Tmo–TYGπoπTstru₂tur−₆Gprot−γπGXGtoG[W’Grγ₀osoμ−Gγπβγ₀γtsGμ‘xkGtraπsκatγoπUG 0

24 sμμuπoακo₀uκγπGa₆sorptγoπGaπ₆GfγκμGforμatγoπGoπGμ−₂βaπγ₂aκκyGwrγπεκ−₆Gaπ₆G₂ruμpκ−₆Gsurfa₂−sGatG
su₀μoπoκay−rG₂ov−raα−UG2023SG]SGYWb]TYWc] 0

23 pκuγ₆sGaπ₆Goκ−₂troκyt−sGuπ₆−rGmoπfγπ−μ−πtGγπG’γπακ−TnγαγtGxaπopor−sUG2023SGXYZSGYaZaTYbZX 0

22 vγpγ₆Glγ₂−κκ−sGγπGtβ−G’tu₆yGofGlγoμ−μ₀raπ−Gmβara₂t−rγstγ₂sUG2023SGXcSGXcWbTXcYX 0

21 nγr−₂tG₆−t−rμγπatγoπGofGoκγαoμ−rγ₂GorαaπγzatγoπGofGγπt−αraκGμ−μ₀raπ−Gprot−γπsGaπ₆Gκγpγ₆sGfroμG
γπta₂tG₂ustoμγza₀κ−G₀γκay−rUG 0

20 wγtγαatγoπGofGμ−μ₀raπ−GμorpβoκoαyG₆−f−₂tsG−xpκaγπGsta₀γκγtyGaπ₆Gorγ−πtatγoπaκGsp−₂γfγ₂γtyGofGmvmG
₆γμ−rsUG 0

19 wa₂βγπ−sGoπGq−π−sGtβrouαβGtβ−GmoμputatγoπaκGwγ₂ros₂op−UG2023SGXcSGXc[]TXc_[ 0

18 off−₂tγv−Gwoκ−₂uκarGnyπaμγ₂sGfroμGx−uraκGx−tworεTlas−₆G’tru₂tur−Gzr−₆γ₂tγoπGwo₆−κsUG2023SGXcSGXc_]TXca] 0

17 poκ₆γπαGaπ₆Gμo₆uκatγoπGofGtβ−Gβ−κγ₂aκG₂oπforμatγoπGofGqκy₂opβorγπGkG₀yGpoγπtGμutatγoπsUG2023SGY]SGXWbb]TXWbcZ0
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16 ’oκv−πtT₂oπtroκκ−₆Gs−κfTass−μ₀κyGofGpμo₂Gprot−₂t−₆Gaκγpβatγ₂GaμγπoGa₂γ₆sUG 0

15 mrk‘wwTq”sGw−μ₀raπ−Gluγκ₆−rdGzastSGmurr−πtSGaπ₆Gputur−Gn−v−κopμ−πtsGaπ₆Gkppκγ₂atγoπsUG 0

14 ’trat−αγ−sGtoGzr−v−πtG—at−rG’oκu₀κ−GnruαGv−aεaα−GfroμGxaπov−sγ₂κ−sGγπGlκoo₆Gmγr₂uκatγoπdGkG
moars−Tqraγπ−₆Gwoκ−₂uκarG’tu₆yUG2023SGXXbaX] 0

13 moars−Tqraγπ−₆GwnG’γμuκatγoπsGofGypγoγ₆Gsπt−ra₂tγoπsGwγtβGtβ−G˛…Typγoγ₆G‘−₂−ptorGaπ₆Gtβ−G
’urrouπ₆γπαGvγpγ₆Gw−μ₀raπ−UG2023SGZSGY_ZTYa] 0

12 z−rforμaπ₂−G−ffγ₂γ−πtGμa₂roμoκ−₂uκarGμ−₂βaπγ₂sGvγaGsu₀Tπaπoμ−t−rGsβap−G₀as−₆G₂oars−GαraγπγπαUG
2023SGX[SG 0

11 zwspr−₆dGkGpβysγ₂sTγπforμ−₆Gw−₀Gs−rv−rGforGquaπtγtatγv−Gzrot−γπTw−μ₀raπ−Gsπt−ra₂tγoπGpr−₆γ₂tγoπUG 0

10
yptγμγzγπαGtβ−GwartγπγGZGpor₂−Gpγ−κ₆G‘−v−aκsGtβ−Goff−₂tsGofGtβ−Gsπtrγ₂at−Glaκaπ₂−G₀−tw−−πG
zrot−γπâ��—at−rGsπt−ra₂tγoπG’tr−παtβGaπ₆G’aκtGmoπ₂−πtratγoπGoπGlγoμoκ−₂uκarGmoπ₆−πsat−G
porμatγoπUG

0

9 kπGoffγ₂γ−πtGw−tβo₆GtoGq−π−rat−Gn−πs−GkμorpβousG’tru₂tur−sGforGwoκ−₂uκarG’γμuκatγoπGofG–γπyκG
zoκyμ−rsUG2023SG[WbSG 0

8 zrot−γπGmrow₆γπαGaπ₆Gmβoκ−st−roκGsπ₂r−as−Gm−κκGw−μ₀raπ−G–γs₂osγtyGγπGaG“−μp−ratur−Gn−p−π₆−πtG
waππ−rUG 0

7 wa₂βγπ−Gv−arπγπαTnrγv−πGwuκtγs₂aκ−Gwo₆−κγπαdGlrγ₆αγπαGtβ−G’₂aκ−sGwγtβGaGx−xtTq−π−ratγoπG
’γμuκatγoπGsπfrastru₂tur−UG 0

6 n−v−κopμ−πtGofGaGnataTnrγv−πGsπt−αratγv−Gwo₆−κGofGaGla₂t−rγaκGmβroμosoμ−UG 0

5 “β−or−tγ₂aκGwo₆−κγπαGofG’−κfTkss−μ₀κ−₆Gxaπostru₂tur−sGofGkμpβγpβγκ−sGγπG’oκutγoπUG2023SGXX_XTXXc_ 0

4 ’−γpγπG₂oπ₂−πtrat−sG₆γstγπ₂tGπ−utraκGκγpγ₆sGvγaGγπt−ra₂tγoπsGwγtβGtβ−γrGa₂yκG₂βaγπG₂ar₀oxyκG−st−rsUG2022
SGYYXSG 0

3 –γsuaκγzγπαGtβ−G₆γsor₆−r−₆Gπu₂κ−arGtraπsportGμa₂βγπ−ryGγπGsγtuUG2023SG_XaSGX_YTX_c 0

2 kπγoπγ₂Gpβospβoκγpγ₆sGstγμuκat−Gtβ−GprotoπGpuμpγπαGa₂tγvγtyGofGtβ−GpκaπtGpκasμaGμ−μ₀raπ−GzTtyp−G
rRTk“zas−UG 0

1 xTk₂−tyκatγoπGofGlγo₆−αra₆a₀κ−G’upraμoκ−₂uκarGz−ptγ₆−Gxaπofγκaμ−πtsG’−κ−₂tγv−κyGoπβaπ₂−sG“β−γrG
zrot−oκytγ₂G’ta₀γκγtyGforG“arα−t−₆Gn−κγv−ryGofGqoκ₆Tlas−₆Gkπtγ₂aπ₂−rGkα−πtsUG 0
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